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denepanpHas padboyas mporpaMma 1o ydeoHomy mpenmery «Dusnkay (0a30BbIN
ypoBeHb) (mpeaMmeTHas o0nacTh «ECTeCTBEHHO-HAaydHbIE TIPEAMETHD») (Haiee
COOTBETCTBEHHO — MPOrpaMma 1o pu3uke, PU3nkKa) BKIIOYAET MOSICHUTENbHYIO 3aIUCKY,
coJiepkaHre OOydeHUs, TUIAaHUPYEMbIe Pe3yJbTaThl OCBOCHUS MPOrpaMMbl MO (DU3UKE,
TEMaTU4YeCKOe TUIAaHUPOBaHUE, TiepeueHb (KoAuUKaTOp) pacipeIeIeHHbIX M0 Kiaccam
MPOBEPSIEMbIX TPEOOBAHHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0OOpa3oBaTeIbHOMU
MpPOrpaMMbl OCHOBHOT'O OOIIEro o0pa3oBaHUs U DJEMEHTOB COJEp)KaHUs MO (U3HKE,
nepeueHb (KoaudukaTop) MPOBEPSIEMBIX TpeOOBaHWUN K pe3yiabTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUS M DJIEMECHTOB
coJiep>KaHus 1o (hU3MKe.

MOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (u3uke Ha ypoBHE OCHOBHOTO OOIIETr0 0Opa30BaHUs COCTaBJICHA
Ha OCHOBE IOJIOKEHUU W TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE
OCHOBHOM 00pazoBaresibHON Mporpammel, npeacraBieHHbix B @I'OC OO0, a takxke
c yueToMm (enepasibHON pabodeil mporpaMMbl BOCIIMTAHUS YW KOHIICTIIIMY TTPETIOaBaHus
yueOHoro npeamMera «Pusnkay.

Cognepxanue nmporpamMMbl 1o (u3uke HampaBieHO Ha  (HOpMHUpOBaHUE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH OOYYaIOIIUXCS M OPraHU3aIvi0 U3ydeHus: GU3uKu
Ha JIeATEeTbHOCTHOM OCHOBE. B mporpamme mno (Qu3uMKe y4UTHIBAIOTCS BO3MOXKHOCTHU
yueOHOro mnpeaMera B peanusanuu TpedboBanuit ®I'OC OOO k MIaHUPYEMBIM
JMYHOCTHBIM M METaNpeIMETHBIM pe3yJibTaTaM OOY4YeHHS, a TaKXKe MEXIPEeIMETHbIE
CBSI3M E€CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB HA YpPOBHE OCHOBHOTO OOLIETro
oOpa3oBaHus.

[Iporpamma mo (u3uKe ycTaHaBIMBAET pacHpeneseHrue ydyeOHOro marepualia
no rogam oOydenus (IO Kjaccam), MpejiaraeT MPUMEPHYIO IOCIeI0BATEIbHOCTD
U3YYEHHUS] TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs MPEAMETHOTO COACpPNKAHUS U ydeTe
BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIIUXCsl.

[IporpamMma no ¢usuke paspaboraHa ¢ LEIbI0 OKa3aHUS METOAMYECKON MOMOIIU
YUUTEIIO B CO3JJaHUHU pabodeil mporpaMMbl IO Y4€OHOMY TIPEIMETY.

@u3nka SBISIETCI CUCTEMOOOPA3YIONIMM JJIsi €CTECTBEHHO-HAYYHbIX Y4E€OHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB M SIBJICHUIA,
M3y4yaeMbIX XUMHUEH, Ouoyioruei, acTpoHoMue u ¢u3nveckoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyYHYIO KapTUHY MHpa, NOPEIOCTABIISIET HauOojee SCHbIC
oOpa3upl NPUMEHEHUS HAaydYHOr0 METOoAa MO3HaHUsA, TO €CTh Ccroco0a MONTy4eHUs
JIOCTOBEPHBIX 3HAHUM O MUDE.

Onna w3 TWaBHBIX 3a7a4  (pU3MYEcCKOro o0Opa3oBaHUS B CTPYKType O0OIIeTro
o0pa30oBaHUs COCTOUT B (POPMUPOBAHHUH €CTECTBEHHO-HAYYHOM TPAMOTHOCTH U UHTEpECa

K HayKe Y 00y4Jaromuxcs.
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N3ydyenue ¢usmku Ha 06a30BOM YpPOBHE MPEIOJAraeT OBJIAJCHHUE CICAYIOIIUMHU
KOMITETEHTHOCTSIMH, XapaKTePU3YIONUMH €CTeCTBEHHO-HAYYHYIO TPAMOTHOCT:

Hay4IHO OOBSCHATH SIBJICHHS,

OILICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIC/IOBAHUS;

WHTEPIPETUPOBATh JaHHBIE W  WCIOJB30BaTh HAyYHBIE JIOKA3aTeJIbCTBA
JUTS TIOJTY4€HUST BEIBOJIOBY.

Henu n3ydenus: GpU3MKK Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHUs ONMPE/ICICHBI
B KOHIICTIIIMU TpernojaBaHus ydeOHoro mpeamera «®Dusmka» B 00pa3oBaTEIIbHBIX
Opra”u3aLusax Poccuiickoit Oenepauuy, peann3yrommx OCHOBHBIE
o011eo0pa3zoBaTeIbHbIC TPOTPAMMBI.

Henu uzyuenust pu3nKu:

NpUOOPETEHUE MHTEpeca M CTPEMIICHHS OOYYalolUMXCsl K HAYyYHOMY M3Yy4YEHHUIO
MIPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUH O HAYyYHOM METOAE MO3HaHUS U (OPMUPOBAHHE
HCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

(GopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTara HM3Yy4eHUs OCHOB
CTPOCHUSI MaTEePUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKU;

dbopMUpoBaHUE TPEACTABICHUM O poiu (GU3UKKA JJIs  Pa3BUTHUS  JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE TIPEACTABICHUI O BO3MOXHBIX cepax Oyaymied mpodeccuoHalbHON
NeSITeTbHOCTHU, CBA3aHHOM ¢ (DU3MKOM, MOJITOTOBKA K JalIbHEHIIIeMy OOYYEHHIO B 3TOM
HampaBICHUH.

JlocTikeHre 3THX 1eJiel mporpaMMbl 1o (U3HKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi 00ecreunBaeTCs PEIICHUEM CIIEAYIONINX 3a/1ay:

npuoOpeTeHne 3HAHWUN O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHWYECKHUX,
TEIJIOBBIX, SJIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHUSX;

NpUOOPETEHUEe YMEHHM OMUChIBATh W OOBSCHATH (DU3UYECKUE  SIBICHMUS
C MCMOJIb30BAHUEM MMOTYYEHHBIX 3HAHU;

OCBOEHHE METO/IOB PELIECHUS MPOCTEUIINX PACUETHBIX 3a7ad C HCIOJIb30BAaHUEM
bu3nIecKX MOJIeNIel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHMM HAOMIOJaTh MNPUPOAHBIC SBJICHUS U BBINOJIHATH OIBITHI,
JabopaTopHble PaOOTBl M OKCIEPUMEHTAIBHBIE HCCIECIOBAaHUS C HCIOJIB30BaHUEM
WU3MEpPUTEIHHBIX TPHOOPOB;

OCBOCHHUE MPUEMOB pabOTHI ¢ UHPOpMaIuel (HU3MUECKOr0 CONECpKAHUs, BKIIIOYAs
nHQOPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHHSX (DH3UKHM, aHaINM3 W KPUTHICCKOE
OLICHMBaHUE UH(HOPMALINH;

3HAKOMCTBO cO cdepamMu mpodeCCHOHAIBHOM JICATEIBPHOCTH, CBS3aHHBIMU
C (U3HKOW, W COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHKCHHSX
(bu3nUecKol HayKHu.

OO6miee YuCIO YacoB, PEKOMEHAOBAHHBIX JJisi M3ydeHUs (GU3MKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HefleN0), B 8 kiacce — 68 yacoB
(2 yaca B Hepeno), B 9 kinacce — 102 yaca (3 yaca B HeZENIO).

Onepatop 340 000 "KomnaHus "TeH3op"
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[Ipennaraemelii B mporpamme 1o Gpu3uke nepedyeHsb J1a00paTOPHBIX padoT U ONBITOB
SBJISIETCS] PEKOMEHIATEeNIbHBIM, YUUTENb JAENAaeT BEIOOpP NMPHU MPOBEIECHUU J1a00paTOPHBIX
paboT W OMNBITOB C YYETOM HHJUBHUAYAIbHBIX OCOOEHHOCTEH 00y4aroluxcs, CIHCKa
HKCIIEPUMEHTAIBHBIX 3a/IaHHM, MTPEeIJIaraéMblX B paMKaX OCHOBHOT'O TOCYIapCTBEHHOIO
’K3aMeHa 1o (pu3mkKe.

Onepatop 340 000 "KomnaHus "TeH3op" ———
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COJEPXXAHUE OBYYEHUA

7 KJIIACC
Pu3uka 1 ee poJib B IO3HAHNH OKPYKAIOLEro Mupa
O®u3uka — Hayka O npupoge. SBieHus mnpupoabl. DPu3NUECKUe SBICHUS:

MEXaHNYECKHUE, TEMIIOBBIC, IJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
®uznueckue BenuunHbl. M3mepenne pusnyeckux sennuuH. Ouzndeckue npudopsl.
ITorpemHocTs n3MepeHnii MexiyHapoaHas cucreMa euHULL
Kak ¢uszuka u  Jpyrue  ecTeCTBEHHbIE HAyKM  M3Yy4aroT  MPUPO.Y.
EcTtecTBeHHO-Hay4YHBI METO/ MO3HAHMS: HAOIIOIEHHE, TOCTAHOBKA HAYYHOI'O BOIIPOCA,
BBIJIBUYKEHUE TUIIOTE3, IKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, 00BICHEHUE HAOII0AAEMOT0
sBieHus. Onucanne (U3NYECKUX SIBJICHUH C IIOMOILBIO MOJEIEH.

Jlemoncmpayuu
MexaHuyeckue, TeIIOBbIC, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUSL.
duszndeckre NpruOOPsI U MPOIEypa MPSIMbIX H3MEPEHHUN aHAJIOTOBBIM U IIU(GPOBBIM
pUOOpPOM.

Jlabopamopuvie pabomwi u onwvimol

OmnpeneneHue 1IEHBI JEICHUS KAl U3MEPUTEIHLHOTO Mprudopa.

N3mepenue paccTosHUIMA.

N3mepenne o6beMa KUIKOCTH U TBEPAOTO Teja.

OmnpeneneHue pa3MepoB MaIbIX TEJ.

N3mepenue temmepaTypbl TIPU TMOMOIIM KUIAKOCTHOTO TepMOMETpa M JaT4yHKa
TEeMIIEpPaTypH.

[IpoBenenne ncciaenoBaHus MO MPOBEPKE THUIIOTE3bI: TATLHOCTH IMOJETa MAPHKa,
MYIIEHHOT'0 TOPU30HTAIILHO, TEM OO0JIbIIIe, YeM OOJbIIe BBICOTA MTyCKa.

IlepBoHauYa/IbHBIE CBEICHUSI 0 CTPOCHHH BelleCTBA

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mmepbl. ONbITHI, T0KA3bIBAIOIINE
JVCKPETHOE CTPOEHUE BEILIECTBA.

JIBr>xkenue yacTtull BemectBa. CBsI3b CKOPOCTHU JIBUXKEHUS YaCTHUIL C TEMIIEpaTypoil.
bpoynoBckoe nBmwkenue, nuddysus. BzanMoaeicTBiue 4acTUIl BEMIECTBA: MPUTHIKEHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHHMSI BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEHW M TBEPIBIX
(kpucTaUTMUeCcKUX) Tell. B3auMOCBsSI3b MEXJy CBOMCTBaMHM BEIIECTB B pPa3HBIX
arperaTHhIX COCTOSHUSAX M HMX aTOMHO-MOJEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu
Hab6mronenune 6poyHOBCKOTO JIBUKEHUSI.
Hab6monenune nuddyszuu.
HabGmronenune sBrneHuid, OOBSCHSAIOMIMXCS TMPUTHKEHUEM WM OTTaJIKWBAHHEM

YHaCTul BCIICCTBA.
Onepatop 340 000 "KomnaHus "TeH3op"
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Jlabopamopuvie pabomol u onvimol
Ornenka 1ruaMeTpa aToMa METOI0M PSIOB (C UCTIONIb30BaHUEM (hoTorpaduii).
OnbITeI 1O HAOJIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
OnbITEI O OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO MIPUTSKCHUSL.

JIBUKeHre ¥ B3auMO1eHCTBHE TeJl

MexaHnnueckoe ABUkKeHHE. PaBHOMEpHOE U HEPaBHOMEPHOE ABUkKEHHE. CKOPOCTD.
CpenHsst CKOpoCTh TP HEPABHOMEPHOM JIBH>KEHUU. PacueT myTu v BpeMEeHU IBUKEHUSL.

SIBnenne nHepuuu. 3aKOH HHEepUKUHU. B3auMoieiicTBrE TeJl KaK MPUYNHA U3MEHECHUS
CKOpPOCTH ABWXKEHUS Tell. Macca kak Mepa MHEpTHOCTH Tena. [[moTHOCTH BeliecTsa.
CBs13b TJIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IMHUIIE 00beMa BEIIeCTRa.

Cua kak XapakTepUCTHKa B3auMonaeucTBusA Tei. Cuia ynpyroctu u 3akoH ['yka.
N3mepeHue cuiibl C TOMOIIBIO JUHAMOMETpA. SIBJIeHUE TATOTEHUA U cuila TskecTu. Cuiia
TSXKECTH Ha JIpyrux miaHetax. Bec tena. Hesecomocth. CrioskeHuUe CHII, HAIIPABICHHBIX
no opHol mnpsMoM. PaBHopeiicTByromas cui. Cuna TpeHus. TpeHHE CKOJIbKEHUS
Y TPEHHE NOKOA. TpeHue B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu
Habnronenne MexaHn4ecKoro JBUKEHUS Tefa.
N3mepenne ckopocTr NPSIMOJIMHENHOTO IBUKCHUS.
HaGnronenue siBIeHs] MHEPLIUH.
Hab6monenrie naMeHeHus CKOpOCTH TIPU B3aUMOJICHCTBUM TEJI.
CpaBHeHUE Macc 1Mo B3aUMOJICHCTBUIO TEII.
CroxxeHue cuJjl, HalpaBJIEHHbBIX MO OAHOUN MPSIMOIA.

Jlabopamophvie pabomwi u onwvimol

OrnpesienieHre CKOPOCTH PaBHOMEPHOTO ABMIKEHHUS (IIapyKa B KUIKOCTH, MOIEIH
AIIEKTPUYECKOT0 aBTOMOOWIIS M TaK Jajee).

Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa Mo HaKIOHHOU
IJIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPAOIO TeNa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsHKEHUS (AeopMaliiu) npyKUHbI
OT MIPUJIOKEHHOU CHUJIBI.

OnbITHL, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD CUJTBI TPEHHUS CKOJIbKEHHUS OT Beca Tela
Y XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBjieHre TBEPABIX TeJl, KUAKOCTEH U ra3oB

JaBnenue. CriocoObl YMEHBIIIEHUS M yBEJIMYEHUs JaBiieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJICHUS Ta3a OT o0beMa, TeMreparypsl. [lepenada naBieHus TBEPIBIMU
TE€IaMU, JKUAKOCTAMU U Tra3zamu. 3akoH Ilackamsg. IlHeBMaTHueckue MaIIUHBL.
3aBUCHUMOCTh JAaBJICHUS JKHJAKOCTH OT TIyOWHBL. ['mMapocTaTHdyeckwii mapamokc.
CooOmaromuecs: cocysl. ['uapaBmmyeckne MEXaHu3MBbl.

AtMochepa 3emimmu u armocdepHoe aAaBieHue. [IpUUMHBI CyHIECTBOBAHUS

BO3yIIHOM o6osiouku 3emin. Omnbit  Toppuuennu. M3mepenue arMocdepHOro
Onepatop 340 000 "KomnaHus "TeH3op"
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JaBJeHUsl. 3aBUCUMOCTh aTMOC(EpPHOrOo MaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubopsl 11 u3MepeHus: aTMocEepHOro JaBICHUS.

JlelicTBUE >KMAKOCTM M Ta3a Ha NOTPYyKEHHOE B HHUX Teo. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. Bo3nyxoriaBanue.

Jlemoncmpayuu

3aBHCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPHI.

[Tepenaua naBineHMs KUIAKOCTHIO U Ta30M.

Coobrraronuecs COCybl.

I'mapasinueckuit mmpecc.

[IposiBnieHue necTBUSE aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT OObEeMa IOrPYKEHHOM dYacTu Teja
1 TIOTHOCTH KMJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue IUIaBaHUS TeEN: IUIABAHUE WA TIOTPYKEHHE TEJI B 3aBUCUMOCTH
OT COOTHOIICHMS TNIOTHOCTEH TeJia U KUJKOCTH.

Jlabopamopuvie pabomwi u onwvimol

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 0O0beMa MOTPYKEHHOH
B )KMJKOCTb YaCTH TEJIa.

OrnpeneneHue BBITAIKUABAIOIIECH CHUJIbI, JEHUCTBYIOIIEH Ha TENO, MOrPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAOIIECH CHIIBI, JCHUCTBYIOLIEW Ha TEJO
B JKMJKOCTH, OT MAacChl Tea.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUIIbI, JE€HCTBYIOIIEH
Ha TEJIO B )KUJKOCTH, OT 00beMa MOTrPy>KEHHOM B KUJIKOCTh YaCTH TeJia U OT IJIOTHOCTH
YKUJIKOCTH.

KoHcTtpynpoBanue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKU U OIPEIECICHUE €€
IPYy30MOABEMHOCTH.

Pabora u MOIIHOCTH. JHEPrus

Mexanndeckast pabota. MOIIHOCTb.

[IpocTble MexaHU3MBI: pblyar, 0J0K, HAKIOHHAs MI0CKOCTh. [IpaBuno paBHOBecHs
pbiuara. [lpumeHeHue mnpaBuia paBHOBECHsI pplyara K OJOKY. «30JI0TOE IPABHIION
Mexanuku. Koagduunent noneznoro aeiicrsus (nanee — KIIJ[) mpocTeix MexaHHU3MOB.
[IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunernueckas u noreHuuainbHas sHeprus. [IpespanieHue
OJJHOTO BHJAa MEXaHUYECKOM OJHEPruM B JPYrol. 3aKOH COXPAHEHUs HHEPruu
B MEXaHUKE.

Jlemoncmpayuu
[TpuMepsl TPOCTHIX MEXaHU3MOB.
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Jlabopamopuvie pabomol u onvimol

Omnpenenenue pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBM)KCHHH Teja
110 TOPU30HTAJILHON MOBEPXHOCTH.

HccnenoBanue ycinoBui paBHOBECHS phlyara.

N3mepenue K11/ HakIIOHHOHN NIJIOCKOCTH.

N3ydeHue 3akoHa COXpaHEHUsI MEXaHUYECKON SHEPrUu.

8 KUIIACC

Temj1oBble IBJIEHUA

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA.
Macca u pazmepbl aTOMOB ¥ MOJIEKY1. OMBIThI, TOATBEPKIAIOIIUE OCHOBHBIE MOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenu  TBEpIOTO, JKHAKOTO W  Ta3000pa3HOTO COCTOSHUM  BEIIECTBA.
Kpucramnmmueckue u amopdusie Tena. OObACHEHHWE CBOWCTB Ta3oB, >KUIKOCTEH
M TBEPIABIX TEI Ha OCHOBE TMOJIOKECHUN MOJEKYJIIPHO-KUHETUYECKON TEOpHH.
CmaurBaHUE U KaWJUISIPHBIE SIBJICHUSA. TeIIoBOE pacIIupeHre U CKaTHE.

Temneparypa. CBsi3b TeMIIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUYKCHUSI YaCTHII.
Bayrpennsisi sHeprusi. CriocoObl M3MEHEHHS BHYTPEHHEM SHEPrum: Terlonepeaadya
U coBeplieHHe paboThl. Buabsl Temsonepenayu: TEMIONPOBOJHOCTh, KOHBEKIIMS,
W3JIyYCHHUE.

KomnuectBo TemioTel. YenbHas TEIUIOEMKOCTh  BeEIIeCTBa. 1emIooOMeH
U TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOro OanaHca. [lnaBiieHre u oTBep/ieBaHUE
KPUCTAUTMYCCKUX BEIIECTB. YJenbHas Teriora IuiaBiaeHus. IlapooOpaszoBaHue
n koHgeHcanms. HMcmapenme. Kumenuwe. VYaempHas Temiora mapooOpa3oBaHMS.
3aBUCUMOCTH TEMIIEPATYPHI KUTICHHS OT aTMOC(HEPHOTO JTaBJICHUS.

BrnaxunocTts Bo3nyxa.

DHeprus TOIJIMBa. Y IeJibHasl TeIJIOTa CrOPaHusl.

[TpuHumner padoTel TemnoBbix apurareneit KIIJI tenmoBoro nurarens. TenaoBsie
JIBUTATEJM U 3alllUTa OKPYXKAOLIEH CPEIbl.

3aKOH COXpaHEHUA U MIPEBPAIIICHUSI SHEPTUM B TEIUIOBBIX MPOIECCax.

Jlemoncmpayuu
Ha6monenre 6poyHOBCKOTO IBUKEHUS.
Ha6monenne nuddysun.
HaGmronenue siBjeHU cMaurBaHUs U KaMWUISIPHBIX SIBJICHUM.
Habmronenue TemioBoro pacumpeHus Tel.
N3menenue naBiaeHus raza npu U3MEHEHUH 00beMa U HarpeBaHUU UJIH OXJIXKICHUU.
[TpaBusia u3mepeHus TemiepaTypsl.
Buae! Termonepenaumn.
OxJaxaeHue npu CoBEPILICHUU PabOThI.
HarpeBanue npu coBepiieHnn paboThl BHEITHUMU CHUIIAMH.

CpaBHEHUE TEIIIOEMKOCTEN pa3IMYHBIX BEILIECTB.
Onepatop 340 000 "KomnaHus "TeH3op"
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Hab6mronenne kuneHus.
Habmro1eHre mocTossHCTBA TeMIIEPaTyPhl MPHU TJIABJICHUH.
Mopenu TenJI0BBIX ABUTATEIICH.

Jlabopamopusie pabombi u onvimol

OnbITH IO OOHAPYKEHUIO JEHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSI>KEHUS.

OnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOW COJIM UJIM caxapa.

OnbIThl IO HAOJIOJACHUIO TETUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH W TBEPABIX
TeJ.

Ornpeenenue AaBjaeHUs BO3AyXa B OaJIOHE IIIPUIIA.

OnbITEI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh JaBJIEHUSI BO3JyXa OT €ro obbema
Y HarpeBaHUs VI OXJIAKICHHUS.

[IpoBepka TrHUIOTE3bl JWHEHHON 3aBHCHMOCTH JUIMHBI CTOJIOMKA IKUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGnronenne n3MeHeHnsl BHYTPEHHEH YHEPTUH Tejla B pe3ybTaTe TeIIoNnepeadn
¥ pa0bOThI BHEITHUX CHUIL

Hccnenosanue siBieHHs] TEIUIOOOMEHA TMPU CMEUIMBAHUM XOJIOMHOW U ropsuei
BOJBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJIOM MpH TEIIOOOMEHE
C HArpeThIM METAIUTMYECKUM LHJIMHIPOM.

Onpenenenne yaeabHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucnapeHusl.

OnpeneneHne OTHOCUTEIBHON BIAXKHOCTH BO3yXa.

Onpenenenne yaeabHON TETUIOTHI IUIABICHUS JbJA.

JIeKTpUYeCKHe U MATHUTHBIE SIBJICHUS

Onextpuzauust Ted. JlBa poma dJeKTpUYECKHX 3apsaoB. BzaumoneiictBue
3apspKEHHBIX Tell. 3akoH KyiioHa (3aBUCMMOCTD CHIIBI B3aUMOIENCTBUS 3apsyKEHHBIX Tell
OT BEJIMYMHBI 3aPSA0B U PACCTOSIHUS MEKY TEJIaMU).

Onextpuueckoe nosie. HamnpsikeHHOCTh 3nekTpuueckoro nois. IlpuHiun
CYNEPHO3ULNHU 3IEKTPUUECKUX MOJIeH (Ha KAYUECTBEHHOM YPOBHE).

Hocutenn »nekTpuYecKuX 3apsAoB. OJIEMEHTApHBIA 3JIEKTPUUYECKUN 3aps.
Crpoenue aroma. IIpoBOIHMKM M AMAJIEKTPUKUA. 3aKOH COXPAHEHHS AJIEKTPUYECKOIO
3apsja.

DNEKTPUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHUS 3JIEKTPUYECKOTO TOKa. McTOUHUKN
IOCTOSIHHOTO TOKa. JIeHCTBHUSL 3JEKTPUYECKOro TOKa (TEIIOBOE, XHWMHUYECKOE,
MarHMTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

OnekTpuueckas uemnb. Cuna Toka. DnekTpuueckoe HanpspkeHue. COnpoTHBIICHHE
IIPOBOJTHHKA. Y IEJIbHOE CONPOTHUBJIIEHME BellecTBa. 3akoH OMa [ ydacTKa LIENH.
[TocnenoBaTenbHOE U APAIIENBHOE COEAMHEHUE TTPOBOIHUKOB.

PaboTa u MOITHOCTB 3JIEKTPUUYECKOT 0 TOKa. 3akoH J[xkoyns—JIeHia. Dnekrpuyeckue
LEeNH U MOTPEeOUTENH SIIEKTPUUECKOi 3Hepruu B 0bITy. KopoTkoe 3ambikaHUe.
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[TocTositHHBIE MarHuThl. B3auMonelcTBHE MOCTOSHHBIX MarHuTOB. MarHuTHOE
nosie. MarauTHoe 1ose 3eMiIM U €ro 3HaueHHe JUIA KU3HU Ha 3emute. OnbIT Dpcreaa.
MarnutHOoe 1oJIe INEKTPUYECKOro TOKa. lIpuMeHeHne AIeKTpPOMAarHuTOB B TEXHHKE.
JlelicTBME MAarHUTHOIO IOJISI HA IPOBOJHUK C TOKOM. DJEKTPOABUTATEL TOCTOSHHOTO
TOKa.  HMcmosp30BaHWE — JJIEKTPOABUTATENEH B TEXHHYECKMX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Onbitel @apanes. SBieHHe >3JEKTpOMarHUTHOW WHAYKIUU. [IpaBuno JleHia.
Onextporeneparop. CrnocoObl MOTYYEHHs AJIEKTPUUYECKON SHEPruu. DJIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX HICTOYHUKAX SHEPTUU.

Jlemoncmpayuu
DJIeKTpU3alus Te.
JIBa pona 3IEKTPUYECKUX 3aPsI0B U B3aUMOAECHCTBUE 3aPSKEHHBIX TEIL
Y CTpOUCTBO U AEUCTBHE JIEKTPOCKOIIA.
DnekTpocTaTuyecKasi HUHAYKIIHS.
3aKOH COXpaHEHUS AJECKTPUUECKUX 3apsiI0B.
[IpoBOJTHUKY U TUSJIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUW 3JIEKTPUUYECKOTO TTOJIS.
W CTOYHHKH TTOCTOSSHHOT'O TOKA.
JlencTBUS 3JEKTPUUECKOro TOKA.
DJIEKTPUYECKUAMN TOK B )KUJKOCTH.
["a30BbIii pa3ps.
N3mepenune cuitbl TOKka aMIepMeTPOM.
N3mepenne 3neKTpru4ecKoro HanpsiKEHUsST BOJIbTMETPOM.
Peocrar u Marazus conpoTHUBIIEHUM.
BzanmojencTBre MOCTOSIHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTH Pa3AECiICHUS MOJIFOCOB MarHura.
MopaenrpoBaHue MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.
OnbIT Dpcrena.
MarauTHoe 1noJje Toka. JIEKTPOMarHur.
JlelicTBUE€ MAarHUTHOTO T0JIS1 HAa TPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATEIIb MIOCTOSTHHOTO TOKA.
HccnenoBanue siBICHUS 3JICKTPOMAarHUTHOW WHTYKIIUU.
Onbitel Dapajes.
3aBHCUMOCTb HaIPABJICHUS UHAYKIIMOHHOTO TOKa OT YCIIOBUM €r0 BO3HUKHOBEHHS.
DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopmvie pabomsi u onvimsl
OnbITHI 110 HAOTIOACHHIO SJICKTPH3ALMK TEJI HHIYKIIMECH U TPH COMPUKOCHOBCHHH.
HccnenoBanue EHCTBHS SJICKTPUYECKOTO TOJIS Ha MMPOBOAHUKHN U JIHAJICKTPUKH.
COopka u npoBepka pabOThI JIEKTPUUECKOM 1EMU MOCTOSHHOTO TOKa.
N3mepenre u peryJimpoBaHre CHITBI TOKA.
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N3mepenue u peryampoBaHue HANPSHKCHUS.

HccnenoBanne  3aBUCMMOCTM  CHJIBI  TOKA, MAYIIETO  4YE€PE3  PE3UCTOP,
OT COITPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OneITBl, JEMOHCTPUPYIOLIME 3aBHCHUMOCTH 3JIEKTPUYECKOrO COINPOTHUBIICHHUS
IIPOBOJTHHUKA OT €T0 JJIMHBI, TUIOIAAX ITONEPEYHOr0 CEYEHNs U MaTEpHaIIa.

[IpoBepka mpaBuia CIOKEHUS HANPSHKEHUN TPU MOCIEA0BATEIBHOM COECAUHEHUN
JIBYX PE€3UCTOPOB.

[IpoBepka nmpaBuia AJisi CUIIbI TOKA MPU MapaJUIETIbHOM COCIMHEHUU PE3UCTOPOB.

OnpeneneHue padOThI ANEKTPUUECKOT0 TOKA, UIYILETO YEPE3 PEIUCTOP.

OnpeneneHne MOIHOCTH 3JIEKTPUYECKOTIO TOKA, BBIIEIIIEMOM HA PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTH  CHJIBI  TOKA, MAYLIETO 4Y€pe3  JIAMIIOUKY,
OT HANPSKEHUS HA HEW.

Onpenenenue KIIJ[ HarpeBarers.

HccnenoBanre MarHUTHOTO B3aUMOAEHCTBUS MTOCTOSIHHBIX MarHUTOB.

N3ydeHne MAarHUTHOTO MOl TOCTOSHHBIX MAarHUTOB MNP UX OOBEAMHEHUU
Y pa3JeIcHUN.

HccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OneITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI B3aMMOJEHUCTBHS KaTYLIKU
C TOKOM ¥ MarHMTa OT CUJIbI TOKA ¥ HAIIPABJICHUS TOKA B KATYIIKE.

N3y4yeHne nericTBUs MarHUTHOT'O ITOJII HA IIPOBOJHUK C TOKOM.

KoncTpynpoBanue u usydeHue paboThl 2JIEKTPOIBUTATEIS.

M3mepenne KII/I anekTpoaBuraTebHOM yCTAaHOBKH.

OnBITHI 110 UCCIENOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOM MHAYKIIMU: UCCIIEI0BAaHNE
V3MEHEHUI 3HaYEHUs U HaITPaBJICHHUs] HHAYKIIHOHHOT'O TOKaA.

9 KUIIACC

Mexannuyeckue siBJIeHUS

Mexannueckoe  aBuwxkeHue. MarepuanbHas — Touka. Cucrema  oTcuera.
OTHOCUTEIBPHOCTh ~ MEXAaHUYECKOr'0  JBWKEHUS. PaBHOMEpHOE  MpSIMOJIMHEIHOE
nBkeHue. HepaBHOMepHOE mpsMOJIUHENWHOe ABMKeHuEe. CpenHsis U MIHOBEHHas
CKOPOCTb TEJIA IPY HEPABHOMEPHOM JIBUKEHHUH.

Yckopenne. PaBHOyckopeHHOE TIpsiMoNIMHElHOe ABMkeHue. CBOOOMHOE TajicHUE.
Omnbrtel ['anunes.

PaBHOMepHOE JBMXKEHHME TI0 OKpykHOcTU. llepuog u wyactora oOparieHus.
JInHeiHas u yrinoBasi CKOpocTU. LIeHTpocTpeMuTeNnbHOE YCKOPEH HE.

IlepBeiii 3ak0oH Hprorona. Bropon 3akoH Herorona. Tperuit 3akoH HproToHa.
[IpyHIMII CyTIepIIO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHHs: CHIa TPEHUS CKOJIBXKEHHS, CHJIa
TPEHUS MOKOSI, IPYTU€ BUIbI TPEHHUSI.

Cuna TSHKECTH U 3aKOH BCEMHUPHOTO TSATOTEHHUSA. Y CKOpEHHUE CBOOOTHOTO TIafCHUSI.
JBmxenue mianer Bokpyr CousHna. Ilepas kxocmumueckas ckopoctb. HeBecomocThb

U IIEPETPY3KHU.
Onepatop 340 000 "KomnaHus "TeH3op"
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PaBHOBecue MarepuanbHOM TOYKH. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPJIOTrO TEJA C 3aKPEIUIEHHOM OChIO BpamieHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tema. M3meHenume wummynbca. MMmynbe cunbl. 3aKOH COXpPaHEHUS
UMITyJIbCa. PEakKTUBHOE NBHKEHUE.

Mexannyeckasi pabota U MOUIHOCTh. PaboTa cuil TsKecTH, yNpyrocTd, TPEHUS.
CBs3b sHepruu u pabotsl. [loTeHnmanpHas sHeprus Tena, MOAHITOro HaJl TOBEPXHOCTHIO
3emuu. [loreHnuanbHas 3HEprus cxxkarou npyxuHbl. Kunetnueckas sHeprus. Teopema
O KUHETUYECKOUW dHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu

HabGnronenne MeXaHMYeCKOro JBIMXKEHMSI Tejla OTHOCUTEIbHO pa3HbIX Tel
OTCUETa.

CpaBHeHUE IMyTEW U TPACKTOPUHM IBUKEHUS OJTHOTO M TOTO € Tela OTHOCUTENBHO
pPa3HBIX TEJ OTCUETA.

N3mepenne CKopoCcTH U YCKOPEHUS MPAMOJIMHEUHOTO JIBUKEHMUS.

HccnenoBanue npu3HakoB PaBHOYCKOPEHHOIO JIBUYKCHUS.

HaOmonenue nBu>KeHUs Tea Mo OKPYKHOCTH.

HabGnronenne MexXaHMYECKUX SIBIICHUW, MPOUCXOASIIMX B CHCTEME OTCYETa
«Tenexka» Mpu ee paBHOMEPHOM M YCKOPEHHOM JBM)KEHUM OTHOCUTEIbHO KaOWHETa
(bu3nKHu.

3aBHCUMOCTb YCKOPEHUS TEIA OT MACCHI TeJIa U JCUCTBYIOIIECH HA HETO CUJIBI.

Habnronenue paBeHCcTBa CUIT IPU B3aUMOZECICTBUU TEIL.

N3menenne Beca Tena npu yCKOPEHHOM JIBUKEHHUH.

[Iepenaua umiysbsca npu B3auMOJIEVCTBUU TEIL.

[IpeobpazoBanus SHEPTUH TIPU B3aUMOICHCTBUU TE.

CoxpaHeHre UMIyJbca MPU HEYIPYTOM B3aUMOJICUCTBUMU.

CoxpaHeHne UMITyJIbca MpU a0COMIOTHO YIPYrOM B3aUMOJICHCTBUU.

HabGnronenne peakTHBHOTO IBMKCHHUS.

CoxpaHeHre MEXaHUYECKOM 3HEPTrur MpHU CBOOOHOM MaICHUU.

CoxpaHeHHE MEXaHUYECKOM SHEpPruM NpH JBWKEHUU Tella TOJ JICUCTBHEM

IIPYKHAHBI.

Jlabopamopuvie pabomul u onvimoi

KoHncTpynpoBanue Tpakra i pa3roHa U JajdbHEUIEro paBHOMEPHOTO JBUKECHMUS
HIApUKa WIN TEIEKKH.

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUs Opycka WM ABM)KCHHS IIapuKa
10 HAKJIOHHOM TIJIOCKOCTH.

Omnpenenenue yCKOpEHHs TeNa MPH PaBHOYCKOPEHHOM ABM)KCHUU 1O HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TTYTH OT BPEMEHHU MPHU PAaBHOYCKOPEHHOM JIBUKCHHUH
0e3 HaYaJIbHOM CKOPOCTH.
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[IpoBepka TruUMOTE3bl: €CIM NPU PABHOYCKOPEHHOM JIBIXKEHMHM 0€3 HadalbHOU
CKOPOCTH IYTH OTHOCSITCS KaK psiJi HEYETHBIX YUCEII, TO COOTBETCTBYIOIIUE MPOMEXYTKH
BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTHU CHJIBI TPEHUSI CKOJBXEHUSI OT CHJIbI HOPMAaJIbHOTO
JTaBJICHUSI.

Onpenenenue kKodQPuIMeHTa TPEHUS CKOJIBKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CWJIBl TPEHUST TPU PABHOMEPHOM JIBH)KEHUHM Tea
110 TOPU30HTATILHON MOBEPXHOCTH.

Omnpenenenue paboThl CUJIBI YIIPYTOCTH NMPH MOABEME I'Py3a C HCIOIb30BAHUEM
HEMOJBMKHOTO U TIOJIBUKHOTO OJIOKOB.

N3yuenne 3ak0Ha COXPAaHEHHUS SHEPTUH.

MexanuuyecKkue KoJ1e0aHus ¥ BOJHbI

KonebarenwbHoe nBmwxkeHue. OCHOBHBIC XapaKTEPUCTHKH KOJIeOaHWN: TEPHOI,
4acToTa, aMIuIMTyAa. MareMaTH4ecKuil W IpPYKUHHBIM MasTHUKH. [IpeBpamienue
SHEPIUM MPU KOJIeOATEILHOM JIBUXKCHUU.

3aryxatomue kojebaHus. BeiHyxXaeHHbIE KojeOaHus. Pe3onanc. Mexanuueckue
BOJHBI. CBOWMCTBA MEXaHMYECKUX BOJIH. [IpojonbHBIE W TIONEpedHble BOJHBL. J[inHA
BOJIHBI U CKOPOCTh €€ pacnpoCTpaHeHHs. MexaHHUYEeCKHUE BOJHBI B TBEPIOM TEJE,
CEMCMMYECKHE BOJIHBI.

3ByK. ' poMKOCTB 3BYyKa U BeIcOTa TOHA. OTpakeHHe 3ByKa. H(Mpa3ByK U yIbTPa3BYK.

Jlemoncmpayuu
Hab6monenne konedanuii Ten moj JeHCTBUEM CHUJIBI TSHKECTH U CHUJIBI YIIPYTOCTH.
HabGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.
HabGnronenue BRIHYXICHHBIX KOJICOAHU U pE30HAHCA.
PacnipocTpanenne mpoaoJIbHBIX U IMTONEPEUYHBIX BOIH (HA MOJICIIHN ).
HabGnronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTHYECKUI pEe30HAHC.

Jlabopamopmvie pabomwi u onwvimol

Omnpenenenue 4acTOTH U Mepro/a KoJeOaHnii MaTeMaTHIeCKOro MasiTHUKA.

Omnpenenenue 4acTOTH U Meproja KoJIeOaHii MPYKUHHOTO MasiTHUKA

HccrnenoBanne 3aBHCUMOCTH TEpHOAA KOJNEOAHWN TOABEIICHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

HccnenoBaHnue 3aBUCHUMOCTH TEpuoja KOJIeOaHUN MPYKUHHOTO MasiTHHKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTU TepuojAa KojeOaHUM rpysa, MOJBELIEHHOIO K HUTH,
OT Macchl Tpy3a.

OnbITEI, EMOHCTPHPYIOIINE 3aBUCHMOCTh TEpUOAa KOJEOAHWH MPYKUHHOTO
MasiTHUKa OT MacChI TPy3a M )KECTKOCTH MPYKUHBI.

W3mepenne yckopeHusi CBOOOTHOTO TaICHUS.

Onepatop 340 000 "KomnaHus "TeH3op"
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DJIEKTPOMATHUTHOE I10JI€ ¥ 3JIEKTPOMATr HUTHbIE BOJIHbBI

DJIEKTPOMAarHUTHOE noJie. DIJIEKTPOMArHUTHbBIE BOJIHBI. CaoiicTBa
ANEKTpOMarHuTHbIX BodH. Illkama »3yeKTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3H.

DJIeKTpOMaruuTHasa npupoja cera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMCTBA CBETA.

Jlabopamophvie pabomwi u onwvimol
N3ydenue CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOUITBHOTO TennedoHa.

CBeToBbI€ ABJICHUS

JlyueBas mopenb ceera. Mcrounuku cBera. [IpAMOIMHENHOE pPaCpOCTPAHEHHUE
ceera. 3armeHuss Connua u Jlywel. Otpaxkenue cBeta. [lmockoe 3epkaiio. 3akoH
OTPaXKEHUSI CBETA.

[Ipenomnenne cBera. 3akoH HpelomieHHs cBera. I[lonmHOe BHYTpEeHHee
OTpakeHHE cBeTa. VICroiab30BaHUE MOJTHOIO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xox nydeil B nuH3e. OnTtudeckas cucrema (oToarnmapara, MUKpPOCKOMNa
U Teneckorna. I'1a3 kak onTudeckas cucreMa. bim3opykocTs U 1anbHO30PKOCTb.

Paznoxenne 6emnoro ceera B criektp. OnbiTel HetoToHa. Crl0XKeHre CTIeKTpalbHbBIX
1uBeToB. Jlucnepcus ceera.

Jlemoncmpayuu
[IpsAmonuHerHOe pacupoCTpaHEHUE CBETA.
OtpaxeHue cBeTa.
[Tomyuenue n300pakeHUi B TNIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKajiax.
[Ipenomnenue caera.
OnTuyeckuid CBETOBO/I.
Xop mydelt B coouparonien JuH3e.
XoJ1 JIydeu B pacCEUBAIOIIEH JIMH3E.
[Tonyuenue n300pa>keHU C TOMOIIBIO JIUH3.
[Mpunuun neiicTBus goroarnmapara, MUKPOCKOIA U TEIECKOTA.
Mopens rnasa.
Pa3znosxxenue 0enoro cBeTa B CIIEKT.
[Tonyuenue Oenoro cBeTa Npu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnvie pabomsi u onvimoi
HccrenoBanne 3aBUCHMOCTH yTJIa OTPaKCHUSI CBETOBOTO JIyda OT yrijia IaJIcHusI.
M3ydyeHne XapaKTepUCTHK U300PKCHHS MTPEIMETA B TUIOCKOM 3epKaJIe.
HccnenoBanue 3aBUCUMOCTH YIJIa MPEJIOMIICHHS CBETOBOT'O JTyda OT yriia MaieHHsI
Ha TPaHUIIC «BO3yX—CTEKIIO.

Onepatop 340 000 "KomnaHus "TeH3op"
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[Tomyuenune n300paskeHUH C TTOMOIIBIO COOMPAIOIICH JTMH3BI.

Omnpenenenue GOKYCHOTO paCCTOSHUS U ONTUYECKON CUITBI COOMPAIOIIIEH JIMH 3BI.

OMnBITHI 10 Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

OnBITH IO BOCTIPUATHIO I[BETA MPEAMETOB MPU UX HAOIOJCHUU Yepe3 IIBETOBBIC
bUIBTPHI.

KBanToBbI€ sIBJICHUS

Onwitel  Pezepdopna u mmanerapHass mojens aroma. Mogens aroma bopa.
Hcnyckanue u nornomenue ceera atoMoM. KBaHThI. JIMHeW4aThie CIEKTPBI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usnydeHuss. CTpoeHue aTOMHOTO sijpa.
Hyknonnas monens aroMHoro siapa. M3oromnel. PagnoaktuBHbie peBpanienus. Ilepuon
MoJypacnaga aTOMHBIX SIAED.

SAnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsiI0OBOT0 M1 MaCCOBOTO YKCEN. DHEPrUs
CBS3U aTOMHBIX sniep. CBsI3b Macchl U 3HEpruu. Peakuuu cuHTE3a W JIEJICHUs silep.
Hcrounuku sHeprun ConHIA U 3BE31I.

SnepHas odHepretuka. JleMCTBUA PpaJMOAKTUBHBIX M3JIYyUEHUM Ha IKUBBIC
OpraHU3MBl.

Jlemoncmpayuu
CnekTpbl U3Ty4EHUS U TTOTJIOMICHHUS.
CnekTpsl pa3IM4YHbIX T'a30B.
CnekTp BogoOpoa.
Hab6mronenue TpekoB B kamepe Busbcona.
Pabora cueTunka MOHU3UPYIOIIUX U3TYUCHUH.
Peructpanus uzinydeHusi IpupoaHbIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamophvie pabomwi u onwvimol

Habmoienue CITonIHbIX ¥ TMHEHYAThIX CIICKTPOB U3ITy4EHUSI.

HccnenoBanue TPEeKOB: M3MEpPEHWE DHEPTUU YACTUIIBI 1O TOPMO3HOMY IIYTH
(o dhotorpadusim).

W3mepenne pannoakTUBHOTO (oHa.

IToBTOpHUTENBHO-00001IAI0IIHIT MOTYJIb

[ToBTOpUTENLHO-0000IIAIONUN  MOAY/Ab TPEHAa3HAUYCH JJIs CHUCTEMaTU3aliu
U 0000IeHHs] MPEAMETHOIO COJACPXKAHUS U ONBITAa JESITENBHOCTH, MPHUOOPETEHHOrO
Ipy HW3YYEHUU BCEro Kypca (QHU3MKH, a TaKXKe Uil NOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY dK3aMEHY Mo (hU3UKe JIsl 00 ydaroluxcsl, BRBIOPABIINX 3TOT YU€OHbBIN
peIMeT.

IIpy wW3ydyeHUH AAHHOIO MOXYJSl PEANM3YIOTCS M CUCTEMAaTHU3UPYIOTCS BUIBI
NeSTENbHOCTA, HA OCHOBE KOTOPBHIX OOECIEYMBAETCS JOCTH)KEHHE MPEAMETHBIX
W METalpelIMETHbIX  IUIAHUPYEMbIX  pe3yldbTaToB  OOydeHus, (opMupyercs
€CTECTBEHHO-HAay4YHasi TPaMOTHOCTb: OCBOEHUE HAy4YHBIX METOJIOB HCCIIEOBAHUS

SIBJICHUU MMpHUPOAbI U TCXHUKH, OBJIAACHUC YMCHUAMU 06’b$ICH$ITI> (I)I/IBI/I‘-IGCKI/IG ABJICHUA ,
Onepatop 340 000 "KomnaHus "TeH3op"
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NpUMEHSIS TOJY4YeHHbIE 3HAHWs, pelaTh 3aJadyd, B TOM YHCIE KaueCTBEHHbBIC
Y SKCIIEPUMEHTAJIbHBIE.

[TpyuHIMTIHATBHO ESITEIbHOCTHBIA XapaKkTep JaHHOTO MOAYJIA PeaIu3yeTcs 3a CUeT
TOTO, YTO OOYUYAIOIIUECS BBIMOJHAIOT 33/1aHKs], B KOTOPBIX UM Ipe/jIaraercsi:

Ha OCHOBE IMOJYYEHHBIX 3HAHUW Pacro3HaBaTh U HAYYHO OOBICHATH (U3UUECKHE
ABJICHUS B OKPYKAKOLIEH PUPOJE U MOBCEIHEBHOM KU3HH;

UCIOJIb30BaTh HAYYHBIE METO/IbI UCCIICIOBAHUS (PU3UUECKHUX SBIICHUM, B TOM YHCJIE
JUJIS1 TPOBEPKH TUTIOTE3 U MOJTYUYCHHS TEOPETUUECKUX BBIBOIOB,;

OOBSICHATh HAy4YyHbIE OCHOBBI HaubOoJiee BaXKHBIX JIOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTUHM, HalpUMep, MPAKTUUECKOTO MCIOJIb30BaHUS Pa3JIMYHBIX HCTOYHHUKOB
HPHEPIrMM Ha OCHOBE 3aKOHA MPEBPAILEHUS M COXPAHEHUS BCEX M3BECTHBIX BHJIOB
SHEPIUM.

Kaxpnas u3 TeM JaHHOrO MOJYJSl BKIIOYAET HKCIEPUMEHTAILHOE HCCIICOBAHUE
oboOmraromero xapakrepa. Moynb 3aBepiiaeTcs MPOBEACHUEM JUAarHOCTUYECKOU
1 OIIEHOYHOM pabOThI 3a KypC OCHOBHOTO 00I1IETO OOpa30BaHusI.

Onepatop 340 000 "KomnaHus "TeH3op"
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydyenue ¢usmku Ha ypoOBHE OCHOBHOI'O OOIIEro 0OOpa3oBaHUsI HAMPABICHO
Ha JOCTIKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX M TMPEIMETHBIX 00pa30BaTEbHBIX
pE3YyJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe m3ydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUS
y obyuatomerocs OyayT chOpMUPOBAHBI CIIETYIONTUE JMYHOCTHBIE PE3YyIbTaThl B YACTH:

1) naTpMOTHYECKOr0 BOCHUTAHMA:

NPOSIBJICHUE HMHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSTHHIO POCCHICKOM
buznyecKoil HayKu;

[IEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSIM POCCUUCKUX y4EHBIX-(U3UKOB,

2) rPaKJaHCKOr0 U TYXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUSL:

TOTOBHOCTh K AaKTHMBHOMY YYacTHUIO B OOCYXJCHHHM OOIIECTBEHHO-3HAYUMBIX
U JTUYECKUX MpOOJIEM, CBSI3AHHBIX C MPAKTUYECKUM HPUMEHEHHUEM JOCTHXKEHUN
(NI

OCO3HAHHME BaXKHOCTU MOPAJIbHO-3THYECKUX MPUHIUIIOB B JESATEIHLHOCTH Y4E€HOTO;

3) 3cTETHYECKOr0 BOCIIUTAHHUSA:
BOCIIPUSTHE DCTETUYCCKUX KadyeCcTB (DMU3MUECKON HAyKH: €€ TapMOHHYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUIHOCTH,

4) HEeHHOCTH HAYYHOI'0 TIO3HAHMSI:

OCO3HAHME LIEHHOCTU (PU3MYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUs
MHpPA, OCHOBBI PAa3BUTHs TEXHOJIOTHUM, BAKHEUILIEW COCTABIIIOIIEH KYJIbTYPBI,

pa3BUTHE HAy4YHOM JHOOO3HATEIBHOCTH, HWHTEpeca K HCCIEAOBATEIbCKOM
NEATEIIbHOCTH;

5) hpopMupoBaHus KyJbTYPbl 310POBbsI M IMOIHOHAJILHOI0 0J1AT OOy Hs:
OCO3HAHME IIEHHOCTH  Oe3omacHoro o0Opa3a KU3HU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXXHOCTU IMpaBUJl OE30MACHOT0 MOBEJCHUS HA TPaHCIOPTE,
Ha JIOpOrax, ¢ AJIEKTPUUECKUM U TEIUIOBBIM 00OPY/I0BAaHUEM B JIOMAIIIHUX YCIOBUSIX;
c(hOpMUPOBAHHOCTh HaBbIKa pe(dIEKCUHU, MPU3HAHUE CBOEr0 MpaBa Ha OMIMOKY
U TaKOT0 K€ MpaBa y Ipyroro 4eioBeKa;

6) TPY10BOIr0 BOCTIMTAHUS :
aKTUBHOE y4acTHE B PEHICHHHM MPAaKTHYECKUX 3amad (B paMKax CEMBH,
00pa30BaTeIbHOI OpraHu3aIluK, HACCICHHOTO MMYHKTa, POJHOTO Kpasi) TEXHOJOTHYECKO
U COIMAIbHOMN HAIPaBICHHOCTH, TPEOYIOIIMX B TOM YHCIIe U PU3HMUECKUX 3HAHUIA,
HHTEPEC K MPAKTUYECKOMY U3YUEHHUIO Tpodeccuil, CBSI3aHHBIX C (DHU3UKOIA;
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7) 3KOIOrH4€eCKOr0 BOCIIUTAHUSI:

OpHUEHTAIMsl Ha MPUMEHEHUE (PU3NYECKUX 3HAHUN JUIsl pelIeHus 3aja4d B 00JacTH
OKpY>KaroIel cpe/ibl, MIaHUPOBAHUS MOCTYIIKOB U OIEHKU UX BO3MOKHBIX IMOCJIEACTBUM
JUISL OKPYXKAKOUIEH CPEJIbL;

OCO3HaHME II00ATIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIEM U IyTeH UX PEIICHHUS;

8) ananTanuu K N3MEHSIOIMMCS YCJIOBUSIM COIMAJIBLHON U MPUPOIHOI Cpeabl:

NOTPeOHOCTh BO B3aMMOCHCTBUM NpPU BBINOJHEHUM HCCIEIOBAaHUI U MPOEKTOB
(bu3nYeCcKOi HAMTPaBIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSIM JAPYTHX;

MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO AESTENbHOCTD;

noTpeOHOCTh B GOPMHUPOBAHNUU HOBBIX 3HAHUH, B TOM YKclie GOPMYJIMPOBAThH UEH,
HNOHATHS, TUIIOTE3bI 0 PU3NYECKUX OOBEKTAX U SBJICHUSIX;

OCO3HaHHE Ne(PHUIIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JacTh
busnku;

MJIAHUPOBAHUE CBOETO PA3BUTHSI B MPUOOPETEHUN HOBBIX (PU3MUECKUX 3HAHUM;

CTPEMJICHUE AaHAJIM3UPOBATh U BBIABIATH B3aUMOCBA3M MPUPOJIBI, O0OIIECTBA
Y DKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3NUECKUX 3HAHMIA;

OLIEHKA CBOUX JICHCTBHUI C YUETOM BIIMSHUS Ha OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX
r7100aIbHBIX TOCIIEACTBHI.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe m3ydeHus (GU3MKM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
y oOy4aromierocss 0yayr copMUpoBaHbI METaIIPEAMETHBIE PE3YIbTaThl, BKIIFOYAIOIINC
MO3HABaTEIbHBIC ~ YHUBEpPCAlIbHBIC  ydeOHBIC  JIEHCTBHUS,  KOMMYHHKATHBHBIC
YHHUBEpCAJIbHBIC YIeOHBIE IEHCTBHUS, PETyIITHBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHS.

Ilo3naBaTe/ibHbIEe YHHBEpPCcAJIbHbIE YUeOHbIe NelCTBUSA
ba3oBble Joruyeckue 1eMcTBUA:

BBISIBIISATH U XapaKTEPHU30BaTh CYIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBIICHUT);

yCTaHABIMBATh  CYIIECTBEHHBI  MpU3HAK  Kilaccu(uKaluu,  OCHOBaHUSA
J1s1 000OIIECHUS U CPAaBHEHUS;

BBISBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B PACCMATPUBAEMBIX (PaKTaX, TaHHBIX
Y HAOJTIOICHHSIX, OTHOCSAIIUXCS K (DU3UICCKUM SIBIICHUSIM;

BBISBJIATh NIPUIMHHO-CIICICTBCHHBIC CBS3M TMPU H3YUYCHUH (U3HUCCKUX SIBICHHM
U TIPOIIECCOB, MPOBOJNUTH BBIBOJLI C MCIOJH30BAHUEM JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh TUIIOTE3bI O B3AMMOCBS3IX (PU3NUECKUX BEIUYNH;

CaMOCTOSITETILHO BBIOMpPATh CIOCOO pelieHus y4deOHou (U3MYEecKor 3amauu
(cpaBHEHHE HECKOJLKUX BAPUAHTOB PEIIEHUs, BEIOOP HarbOoIee MOAXOAIIETO C y4eTOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaTe/ibCKue 1eCTBHA
MCIIOJIb30BaTh BOITPOCHI KAK UCCIEA0BATEIILCKUI NHCTPYMEHT IMO3HAHUS;
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IPOBOJUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIH
bu3nUecKuil IKCIIEPUMEHT, HEOOIBIIIOE UCCTeT0BaHNE (DU3NUECKOTO SBICHUS;

OIICHUBATh Ha MPUMEHUMOCTb U IOCTOBEPHOCTh MH(POPMAIIUIO, TOJYUCHHYIO B XOJI€
UCCIICOBAHUS WJIM DKCIIEPUMEHTA;

CaMOCTOSITEIbHO (OPMYJIUpPOBaTh OOOOIIEHUS ¢ BBIBOJABI MO pe3yJjbTaram
IIPOBEJICHHOT O HAOIIOACHMS], OIIbITA, UCCIEAOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE JaybHEWIee pa3BUTHE (U3MUECKUX IPOIIECCOB,
a TakKe BBIABUTATh TPEANONIOKEHHS 00 WX PAa3BUTUH B HOBBIX YCIOBHSIX
U KOHTEKCTax.

Pa6ora ¢ undopmaumneii:

OPUMEHSTh Pa3IMYHble METOJbl, HMHCTPYMEHTHI M 3alpochl MpU IOHCKE
U 0oTOOpe MHGpOPMAIMKU WM JAaHHBIX C YYETOM MPEAJIOKEHHOW yuyeOHOU (u3ndeckon
3ajauu;

aHaJM3UPOBAaTh, CUCTEMATH3UPOBAaTh W  HHTEPIPETUPOBATH  HMH(POPMAIIHIO
Pa3IMYHBIX BUIOB U (HOPM IIPEICTABICHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAaJbHYIO (OpMY MpeACcTaBleHUS HWHGOpMAIUU
U WUIIOCTPUPOBATh PELIacMble 3a/la4ll HECIOXKHBIMU CXEMaMH, AHarpaMMaMH, UHON
rpaduKoil U X KOMOUHAIUSMH.

KoMMyHUKAaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA
Oo0wmenue:

B XOJi¢ OOCYXJeHHs y4eOHOro marepuaia, pe3yJbTaToB JabopaTOpHBIX padoT
¥ TPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMbl M BBICKA3bIBATh
WJCH, HAICJICHHBIC HA pEIICHUWE 33Ja4d M MOIJCPKaHUE OJIaroKenaTeIbHOCTH
OOIIIEHUS;

COIIOCTABJIATh CBOM CYXKICHHUS C CYXICHUSMHU JPYTUX YYaCTHUKOB JHAJIOra,
OOHApYXHMBATh PA3JIMYME U CXOJCTBO MO3UIINIA;

BBIPAYKATh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO TPEACTABISATh PE3yJAbTAThl  BBITOJHEHHOTO (PU3MYECKOrO OIBITa
(9KCTIepUMEHTa, UCCIICIOBAHNS, TIPOCKTA).

CoBMecTHas 1eSITeIbHOCTD (COTPYIHUYECTBO):

IOHMMAThb U UCIIOJIb30BaTh IPEUMYLIECTBA KOMAaHAHON U UHAUBUIYaIbHON paOOTHI
IIPYU pEeHIEHUH KOHKPETHOU (PU3NUECKON TPOOIEeMBbL;

MPUHUMATH €I COBMECTHOM JIEATENbHOCTH, OPTaHW30BHIBAThH JIEHCTBHUS IO €€
JTOCTHKEHHUIO: PACTIPEACIIATh POJIM, O0CYKAATh MPOLECCHl U PE3YNbTATHl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIbKUX YEJIOBEK;

BBINOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUeCTBEHHOIO Pe3yJbTaTa Mo CBOEMY
HaMpaBJICHUIO U KOOPIAUHUPYS CBOU JEHCTBUSI C IPYTUMHU YI€HAMH KOMaH/Ibl;

OLICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSATEIHLHO C(HOPMYIMPOBAHHBIM YHJACTHUKAMH B3aUMOJIEH CTBHSL.
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PeryasiTuBHbIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUA
Camoopranmzanmus:

BBISIBIISAITH IIPOOJIEMbI B JKU3HEHHBIX M YUEOHBIX CUTyalMsX, TpPeOYIOLIUX
JUI perieHust (U3NYECKUX 3HaHUI;

OPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0/1aX MPUHATHS PEIICHUN (MHIUBUTYaTbHOE,
MPUHSATUE PEUICHUS B TPYIITE, IPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITEJIbHO COCTaBIIATh AJITOPUTM pelIeHUsl (PU3MYECKO 3aauu Wi IUIaHa
UCCIIEIOBAHUS C YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBATh MpeAJiaracMble BApUAHTHI PEILICHUN;

IPOBOJAMTH BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIBb:

JaBaTh OLEHKY CUTYAIlMH U IpeAJiaraTh IiaH ee N3MEHEHHUS,;

OOBSICHATh TPUUYUHBI TOCTMKEHUS (HEIOCTUIKEHHUS) Pe3y/IbTaTOB JEATEILHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb (B TOM 4YHCIE B XOJ BBINOJHEHUS
(GU3NYECKOr0 HCCIENOBAaHUS MM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB,
M3MEHUBIIUXCSA CUTYallMi, YCTAHOBIIEHHBIX OMIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBHSIM.

IMOLUOHAIbHBIN MHTEJJIEKT:
CTaBUTh ce0s Ha MECTO JAPYroro 4YejoBeKa B XOJ¢ CHopa WIA JTUCKYCCUU
Ha HAYYHYIO TEMY, [IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYIOro.

IIpunsitue ceds U APyrux:
OpU3HABaTh CBOE TMPaBO Ha OMMUOKY TMpH pemeHud (U3NUECKUX 3ajad
WJIM B YTBEPXKICHUAX HA HAYYHBIE TEMBI M TAKOE 7K€ IIPABO APYTOro.

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3yabTaTHl OCBOEHUS MPOTpaMMBbI MO (U3UKE K KOHIY OOydeHHs
B 7 Kj1acce:

[IpenmeTHbie  pe3ynpTaThl Ha  0a30BOM  YpOBHE  JIOJDKHBI — OTpakaTh
cOpMUPOBAHHOCTh Y O0yHAIOIINXCS YMEHUH:

UCIIOJIb30BaTh TOHATHA: (PU3MYECKHME M XMMHUYECKHE SBICHUS, HaOIOJCHHUE,
HKCIIEPUMEHT, MOJEJb, TUIOTE3a, €IMHULbI (U3NYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHUSI BEILleCTBa (TBEPIOE, >KHUJIKOE, ra3000pa3HOe), MEXaHHUUECKOe
JIBUKCHHE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  MPSMOJIIMHEHHOE),  TPAaCKTOPHUS,
paBHOACHCTByrOmass cui, naedopmanus (ympyrasi, IJIacTUYECKas), HEBECOMOCTD,
COOOIIA0IINECS COCYIbI;

paznuyaTth sBACHUS (Iuddy3us, TEmIOBOEe JBUKEHHE YacTHI] BEIIECTBa,
paBHOMEPHOE JIBUYKEHUE, HEPABHOMEPHOE BUKEHHE, WHEPLHS, B3aUMOJECIHCTBHIE Tell,
paBHOBECHE TBEPABIX TEN C 3aKpeIJICHHOW OChI0 BpalleHHs, Nepefada JaBICHHs

TBEPAbIMHU TCJIIaMH, KXKHUAKOCTAMU M I'd3aMU, aTMOC(bepHOG JaBJICHUEC, ITJIaBaAHUE TCII,
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MPEBpAILCHUS MEXaHUYECKOM SHEPruM) IO OMNHCAHUI0 HX XapaKTEPHBIX CBOMICTB
Y Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh NPOSBICHUE W3YYCHHBIX (DU3MUECKUX SBICHUNW B OKpYKAIOIIEM
MUpE, B TOM uncie GU3NIECKUE IBICHUS B IPUPOJIE: TPUMEPHI ABUKCHHS C PA3TNIHBIMU
CKOPOCTSIMA B JKMBOW W HEXHUBOM IPUPOJE, ACUCTBHE CHIBI TPEHHUS B MPUPOJIE
U TEXHUKE, BIUSHUE aTMOC(EepHOro NaBlCHHUS HAa XKHUBOW OpraHU3M, IJIaBaHHE PHIO,
pblyard B Telle YeJOBeKa, MPU 3TOM NEPEeBOAMUTH NMPAKTUUYECKYIO 3a/ady B y4yeOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) (PU3UUYECKUX SIBICHUM;

ONKCHIBAaTh M3yYEHHBbIE CBOMCTBA Te€l U (PUIUUYECKHE SBICHMS, HCIONb3Ys
¢usnyeckue BeIMUMHBI (Macca, 00beM, MJIOTHOCTh BEIECTBa, BPEeMs, IIyTh, CKOPOCTb,
CpeIHsis CKOPOCTh, CHJIa YIPYI'OCTH, CUJIA TSKECTH, BEC Tesa, CUJIa TPEHHUs, JTaBJICHUE
(TBeporo Tena, XUIKOCTH, rasa), BBHITAJIKMBAIONIAS CUJIa, MeXaHUYeckas pabora,
MOIIIHOCTh, TUIEYO CHUJIBI, MOMEHT CHJIbI, KOI(DPUIIMEHT TMOJIEe3HOro JeHCTBUSA
MEXaHU3MOB, KMHETUYECKas W MOTEHUHUAJIbHAs SHEPrus), NpU OMHMCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3NYECKUI CMBICI UCIIOIb3yEMbIX BEIMYMH, UX 0003HAUCHUS U €UHUIIBI
¢u3nyecKkux BEIMYMH, HAXOIUTh (OPMYIIBI, CBSA3BIBAIOIIME MAHHYIO (PU3UUYECKYIO
BEIMYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTH TpaUKH HU3YUYEHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEJINYHH;

XapaKTepU30BaTh CBOMCTBa Tel, (PU3UYECKUE SIBJICHUS U IMPOLECCHI, UCHOIb3Ys
IpaBUjia CIOXKEHUs Cuil (BHAOJb OAHOM mpsMoi), 3akoH ['yka, 3akoH Ilackains, 3akoH
Apxumena, npaBUI0 paBHOBECHS pbluara (0J10Ka), «30J10TOE MPaBUIIO» MEXaHUKH, 3aKOH
COXpaHEHHUS MEXaHWYECKOW JHEPruu, MpH ITOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA W 3alHMCHIBATh €T0 MAaTEMAaTHYECKOE BBIPAKEHHUE,

OOBSCHATh (pU3MUECKHE SBJICHUSA, TMPOIECCHl W CBOWCTBA TEN, B TOM YHCIE
U B KOHTEKCTE CHUTYyallMi MPaKTUKO-OPMEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CIIEJICTBEHHBIE CBA3HM, CTPOUTh OOBACHEHHWE U3 |—2 JOTMYECKUX IIaroB
C UCTOJIb30BaHNEM 12 M3ydeHHBIX CBOMCTBA (PU3NUECKHX ABICHUHN, (PU3HMUECKHUX 3aKOHA
WA 3aKOHOMEPHOCTH;

peliaTh pacueTHble 3a1add B 1—2 1eHCTBUS, UCHOIb3ySd 3aKOHBI M (HOPMYIIBL,
CBSI3bIBAIONINE (PU3NYECKUE BETUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4M 3alKChIBAThH
KpaTKOE€ YCJIOBHE, MOACTABIATh (U3NUECKHE BEIUYMHBI B (OPMYNBI U MPOBOAUTH
pacydeTbl, HaXOIUTh CIPABOYHbBIC IaHHbIE, HEOOXOIUMBbIE JIJISl PEIICHUS 3a/1a4, OLEHUBATh
PEATUCTUYHOCTD MOIY4€HHON (PU3NYECKON BETUUUHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPHU MOMOIIM (PHU3UIECKUX
METOJIOB, B ONHCAHWW WCCIEOBAHUSA BBIACIATH MPOBEPSIEMOE MPEANOIOKEHUE
(rumotesy), pa3nTuvaTh U MHTEPIPETUPOBATH MOTYyYECHHBIN PE3YNIbTAT, HAXOAUTH OLTHOKH
B XOJI€ OTIBITA, MPOBOJIUTH BHIBOJIBI [0 €TO PE3yJbTaTaM;

MPOBOJNTH OMBITHI O HAOMIOACHUIO (PU3NYECKUX SBJICHUM WM (DUIHIECKUX
CBOMCTB Tel: (OPMYIUPOBATH IPOBEPSIEMbIE MPEANOI0KEHUS, COOMPATh YCTAHOBKY
U3 TpeIJIoKEHHOrOo O00OpyHOBaHUs, 3allMChIBaTh XOJ ONbITa U  (OPMYyIUPOBATH
BBIBO/IbI;
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BBITMIOJIHATh MPSIMbIE M3MEPEHUS PACCTOSHMS, BPEMEHH, MACChl Tela, o0beMma,
CIWJIBI W TEMIIepaTyphl C HCIOJIb30BAHUEM AQHAJIOTOBBIX M IUGPOBBIX TPUOOPOB,
3aMUChIBaTh TOKa3aHUsI MPUOOPOB C YYETOM 3aJlaHHOW aOCOIIOTHOM MOTPEITHOCTH
WU3MEPEHUM;

MPOBOJIUTH HUCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3NUECKON BEIMUYMHBI OT JPYrou
C UCIOJIb30BAHUEM TPSIMBIX U3MEPEHUM (3aBUCUMOCTH ITyTH PABHOMEPHO JBHKYIIIETOCS
TeJIa OT BPEMEHU JBUKEHUS TE€Ja, CHIIbI TPEHHS CKOJIbKEHHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW TEN W HE3aBUCUMOCTH CHJIBI TPEHHUS OT TUIONIAU
COMPUKOCHOBEHUSI TE€J, CUJIbl YNPYrOCTH OT YAJIMHEHUSI MPYKUHBI, BBITAIKHABAIOLIEH
CIWJIbI OT 00beMa TOTPY>KCHHOW 4YacTH Tella W OT IUIOTHOCTH J>KHJIKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH TeJla, OT INTyOUHBI, Ha KOTOPYIO IOTPYXKEHO TEJI0, YCIOBUN
IJIaBaHUs TeN, YCJIOBUI paBHOBECHS pblyara v OJIOKOB, y4aCTBOBATh B IJIAHUPOBAHUU
y4e0HOr0 HCCIeA0BaHusl, COOMpPAaTh YCTAHOBKY U BBINOJHATH H3MEPEHUS, CIEIys
NPEIJIO)KEHHOMY IUIaHy, (UKCUPOBATh pE3yJdbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3HYEeCKNX BEIMYHUH B BUJIC MPEIJIOKEHHBIX TaOIUIT ¥ Tpa(UKOB, MPOBOIUTH BHIBOJIBI
10 pe3yibTaTaM UCCIIEOBaHUS;

MIPOBOANTH KOCBCHHBIC M3MEPEHUS (PU3NYECKUX BEIWYWH (IJIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOro TeNa, Cuja TPEHUS CKOJIbKEHHUs, JaBICHHE BO3yXa,
BBITAJIKMBAIOIIAS CHJIA, IEUCTBYIONIAs Ha MOTPYKEHHOE B )KUJIKOCTh TEJO, KOA(DPUITEHT
MOJIE3HOTO JIEUCTBUS TMPOCTBHIX MEXAHU3MOB), CIEAYS TMPEIIOKEHHON HHCTPYKIUU:
IIPY BBITIOJIHEHUH U3MEPEHHUI COOMpPaTh IKCIIEPUMEHTAIbHYI0 YCTAHOBKY U BBIUHUCISTH
3HAYCHUE MCKOMOM BEINYMHBI;

coOofaTh MpaBWjia TEXHUKM Oe30macHOCTH Mpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

UMETh TMpEJCTaBICHWE O TNPUHIUIAX JACHCTBUS MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB: BEChI, TEPMOMETP, TMHAMOMETP, COOOIIAIONITUECS COCY/IbI, 0apOMETp, phlvar,
MOJIBUKHBIN U HEMOJIBU>KHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIANBI JEHCTBUS W3YYCHHBIX NPHOOPOB M TEXHUYECKHUX
YCTPOUCTB C MCIOJb30BAHUEM UX OMHUCAHUA (B TOM YHUCJE: MOAIIMIHUKHU, YCTPONUCTBO
BOJIONIPOBOJIA, THAPABIMYECKUN Ipecc, MAHOMETP, BBICOTOMEp, MOPUIHEBOM Hacoc,
apeoMeTp), UCIOJIb3ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUM U HEOOXOIHUMbIE
¢bu3nyuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHl (HAXOAUTh HHGPOPMALUIO O TPHUMEpPAX) MPAKTUYECKOTO
UCIIONb30BaHUsl (U3UYECKUX 3HAHUN B TOBCEAHEBHOM JKU3HU MJi1 oOecredeHus
0e30MmacHoCTH Mpu OOpalleHHuH C NOpubopaMU M TEXHUYECKUMH YCTPOMCTBaMH,
COXPAHEHMS 310POBbsI U COOTIOEHUS HOPM 3KOJIOTUYECKOr0 OBEAEHUS B OKPY KaloIIEen
cpene;

OCYIIECTBJIATH OTOOp MCTOYHMKOB WH(MOpMamnuu B HMHTEpHETE B COOTBETCTBUU
C 3aJJaHHBIM ITOUCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUW U ITyTEM CPABHEHUS
pa3IMYHBIX UCTOYHUKOB BBIJICIATH WH(POPMAIINIO, KOTOpask SIBISETCS MPOTUBOPEUUBOM
WM MOXKET OBITh HEJOCTOBEPHOIA;
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UCIIOJIb30BaTh MPU  BBIMOJHEHUU YUEOHBIX 3aJaHUid  Hay4YHO-TOMYJISIPHYIO
auTepaTypy (U3MUECKOro COAEp)KaHUs, CIPaBOUYHbIE MaTEpHUaNbl, PECYpChl CETU
WuTepHer, BHajeTh IpuUeMaMHd KOHCIEKTHUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMaIIMK U3 OJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3/71aBaTh COOCTBEHHBIC KPAaTKHWE MUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
2—-3 UCTOYHUKOB HH(POPMAIIUH, B TOM YHCJIE TYOJIMIHO TPOBOIUTH KPATKHE COOOIICHHS
O pe3ynbTaTax TMPOEKTOB WM YYEOHBIX UCCIENOBAaHWN, MPU OTOM TPaMOTHO
WCIOJIb30BaTh M3YYCHHBIA TMOHSATUWHBIN ammapar Kypca (GU3UKH, COMPOBOXKIIATH
BBICTYILJICHUE MTPE3EHTALINEN;

IIPY BBITIOJIHEHWHU Y4€OHBIX TPOSKTOB U UCCIICIOBAHUN pacTIpeIesiTh 00I3aHHOCTH
B IPYIIIIE€ B COOTBETCTBUHU C IOCTaBJIECHHBIMHU 3a/1a4aMHU, CJICAUTD 32 BBIITOJIHEHUEM IJIaHa
NENUCTBUM, OLIEHMBATh COOCTBEHHBIM BKJAJ B JEATEIbHOCTb TPYIIbl, BHICTPAUBATH
KOMMYHHKAaTUBHOE B3aMMOJICVCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

[IpenmeTHBIC Pe3yNbTaThl OCBOCHHS MPOTPAMMBbI MO (PU3UKE K KOHITY OOYyYCHHS
B 8 Ki1acce:

[IpenmetHble  pe3ynbTaThl HAa  0a30BOM  ypOBHE  JOJDKHBI  OTpaXkaTh
c(hOpMHUPOBAHHOCTh Y O0YJAIOIIUXCS YMEHHUI:

UCIIOJIb30BATh MOHSTHUS: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE JBUKEHUE aTOMOB
U MOJICKYJI, arperaTHble COCTOSHUS BEIIECTBa, KPUCTALNTMYECKUE M aMOp(dHbIE Tena,
HACBIIICHHBIN W HEHACBIILICHHBIA Map, BIAXKHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPEHHSS
SHEprus, TEIJIOBOW BUTATENb, JIEMEHTAPHBIN AIEKTPUUECKUM 3apsll, SIEKTPUUECKOE
1oJie, MPOBOAHUKH U JUJICKTPUKU, TTOCTOSIHHBIN 2JIEKTPUUYECKUM TOK, MArHUTHOE TI0JIE;

pasznuyaTh ABJICHUS (TEIJIOBOE PACIIMPEHHUE U CKaTue, TeIlonepeaada, TemioBoe
paBHOBECHE, CMadyuBaHHWE, KalWISPHBIC SIBJCHUS, HWCIApeHUe, KOHACHCAIIUs,
TJIaBJICHUE, KpUCTaJTU3aIus (oTBEepaEBaHuUE), KUIIEHUE, TerJionepeaaya
(TemIONpPOBOAHOCTh, KOHBEKIIUS, HW3IYyYECHHE), JJICKTPU3ALMS TeJ, B3aUMOJICHCTBUE
3apsA/IOB, JACUCTBUSI AJIEKTPUUYECKOrO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJICHCTBUE
MAarHuTOB, JAEHCTBHE MArHUTHOTO MOJII HA MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMSI) TIO OINHUCAHUIO UX XapaKTepHbIX CBOMCTB MU HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHHE H3YyYEHHBIX (U3MYECKUX SBJICHUI B OKpYXKarOIIeM
MHUpE, B TOM uHclie (PU3NYECKUE SIBICHHUS B MPHUPOJAE: MOBEPXHOCTHOE HATSKEHUE
U KanWwUISIpHBIE SIBJICHUS B MPUPOJAE, KPUCTAUIBI B mpupope, uznydenue CoiHIa,
3aMep3aHhe BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
ANIEKTPUYECKUE SIBJICHUS B aTMOc(hepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emMiu, Jipeid MmoirocoB, pojib MArHUTHOTO TOJIS JIJIsl )KM3HU Ha 3emJie, TOJIIpHOE
CUSIHUE, TPU OTOM TMEPEBOJUTh TMPAKTHUYECKYIO 3aladyy B Y4eOHYIO, BBIICTSATH
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (GU3UUECKHUX SIBIICHU;

ONKCHIBATh M3YUYCHHBIE CBOWCTBA Tel H (U3UYECKUE SBIICHUS, HCIOIb3Ys
dbusznueckre BETUYMHBI (TeMIepaTypa, BHYTPEHHSIS DHEPrusi, KOJIMYECTBO TEILIOTHI,
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yaedbHasl TEIIOEMKOCTh BEIIECTBA, Y/EJIbHAs TEIUIOTA IUIABICHUS, YJElbHAs TEIIOTA
napooOpa3oBaHus, yAeIbHas TEIUIOTa CrOpaHUs TOIUIMBA, KO3(PQPHUIIMEHT I0JIE3HOTO
NEUCTBUS TEIUIOBOM MAalIWHBbI, OTHOCUTENIbHAS BIAXXHOCTh BO3AYyXa, JJIEKTPUYECKHM
3apsizl, CUJIa TOKA, DJIEKTPUUECKOE HANPSKEHNE, COIPOTUBIIEHUE IIPOBOIHUKA, YIEIbHOE
COIPOTUBIJICHUE BELIECTBA, PA0OTa U MOIIHOCTh 3JEKTPUUECKOr0 TOKA), MPU ONMHCAHUU
MPABWIBHO TPAKTOBATh (PM3MUECKUN CMBICH HUCIOJb3YyEMbIX BEJIMYUH, OOO3HAUYEHUS
U eOUHULBI (DU3MYECKUX BEJIWYUH, HAXOIUTh (POPMYIbI, CBS3bIBAIOLIME JaHHYIO
Gu3NYeCKyl0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKd H3yYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3UUYECKUE SIBJICHUS U TMPOLECCHI, UCHOIb3Ys
OCHOBHBIE TIOJOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU CTPOEHUsS BEIIECTBA,
IPUHLIMI CYNIEPIO3UIIMM TOJIEH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsiaa,
3akoH OMma ans ydacTka uenu, 3akoH JDxoymsa-JIeHla, 3aKOH COXpaHEHHs DHEPIUH,
IIPU 3TOM YMETh (POPMYJIUPOBATH 3aKOH U 3aIIUChIBATh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3UUECKHE MPOIECCHl M CBOMCTBA TN, B TOM YHWCIE U B KOHTEKCTE
CUTyalMd  NPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BbIABIATb  INPUYUHHO-
CIICZICTBEHHBIE  CBSI3M, CTPOUTh OOBSACHEHHWE U3 1—2  JIOTMYECKUX  IIIaroB
C UCIOJIb30BaHMEM 1-2 H3y4EHHBIX CBOWCTBA (PUBUYECKHUX SBICHUH, (DU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelaTh pacueTHble 3a1ayd B 2—3 JEHCTBUS, UCHOJIb3ysd 3aKOHBI U (HOPMYJIBL,
CBsI3bIBarolIe (pU3HUECKHE BEJIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4U 3al1ChIBaTh
KpaTKOE€ YCJIOBHE, BBIABJISATH HEIOCTATOK JAHHBIX JUISl PELICHUs 3a7aud, BBIOMpATh
3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE ISl €€ PEIICHMS], IPOBOJUTH PAacueThl U CPABHUBATH
MOJIyY€HHOE 3HaueHue (PU3NMUECKON BEJIMUMHBI C U3BECTHBIMU JaHHBIMU;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE€ MOXHO PEHIUTh MPH MOMOIIUA (PUINYECKUX
METO/IOB,  MCIIOJIb3yd  OINHCAaHME  HCCIEAOBAHMS,  BBIIEIATH  MPOBEPSIEMOE
NPEANONIOKEHNE, OLICHUBATh IPABWJIBHOCTh IOPSIKA IPOBEIECHUS HCCIEIOBAHMS,
IPOBOJIUTH BHIBOJIBI;

MPOBOJIUTH OMBITHI MO HAOMIONCHUIO (U3NYECKUX SIBICHUNA WM (PU3HUECKUX
CBOMCTB TeJI (KallWJUIIPHBIE SIBJICHMSI, 3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT €ro o0bema,
TEMIIEPaTypbl, CKOPOCTH MpOLECCa OCTHIBAHUS U HarpeBaHUs MPU U3JIy4YEHUU OT L[BETa
u3nydaromed  (MOrjouarolieil)  MOBEPXHOCTH,  CKOPOCTb  WCHAPEHHUsS  BOJBI
OT TEeMIIepaTypbl KUIAKOCTM M IUIOIIAAM €€ IIOBEPXHOCTH, DJEKTPU3alus Tel
Y B3aMMOJICHCTBUE DJIEKTPUUYECKUX 3apsA/I0B, B3aUMOJECHCTBUE MOCTOSHHBIX MarHUTOB,
BU3YyaJiM3allisl MAarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB, JE€ACTBHSI MAarHUTHOIO TMOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIATENS
MOCTOSIHHOTO TOKa): (OpMyJIUpOBaTh MpPOBEPSEMbIE MPEANONIOKEHUSA, COOUPATH
YCTaHOBKY U3 MPEJI0KEHHOTO 000PYIOBaHMUSI, OMUCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH
BBIBOJIBL;

BBIIIOJIHATD MPSIMBbIE H3MEPEHUS] TEMIIepaTypbl, OTHOCUTEIbHOW BIAXKHOCTH
BO3/yXa, CHJIbI TOKAa, HANpsHKEHHsT C UCMHOJIb30BAaHHEM aHAJIOrOBBIX MPUOOpPOB
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U JaTYMKOB (PU3WUECKUX BEIMYMH, CPAaBHUBAThb PE3YyJIbTaThl U3MEPEHUU C y4E€TOM
3aJIaHHOU a0COIOTHOM MOTPEITHOCTH;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOW (PU3UUECKON BEIMUYUHBI OT JPYrou
C HCIIOJb30BAHUEM TMPAMBIX U3MEPEHUN (3aBUCHUMOCTh CONPOTHUBIICHUS MPOBOJAHUKA
OT €ro JJIMHBI, TJIOMIAIN MOMEPEYHOr0 CEYCHUS U YIEIbHOTO COTPOTUBIICHUS BELIECTBA
MMPOBOJAHWKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJIHUK, OT HANPSKEHUS HA TPOBOJIHUKE,
HCCICAOBAHNE TIOCIEA0BATEIbHOIO M IapajlUIeIbHOTO COCAMHEHUM ITPOBOIHUKOB):
IUIAHUPOBATh KCCIIEAOBAaHUE, COOMPATh YCTAHOBKY M BBHITIOJHATH W3MEPCHUS, CIICTYs
MPEJIOKEHHOMY TiIaHy, (PMKCUPOBATh Pe3yabTaThl TOJYYCHHONW 3aBUCUMOCTH B BHJIC
TaOUIl ¥ TPAPUKOB, TPOBOJIUTE BBHIBOJIBI IO pE3yIbTaTaM MCCIIECI0BaHNUS,

IIPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIMUMH (YAeIbHas TETJIOEMKOCTh
BEIIIECTBA, COMPOTUBJICHUE MPOBOAHUKA, pab0Ta U MOIIHOCTH DJIEKTPUUECKOTO TOKA):
IJIAHUPOBATh HW3MEPEHHs, COOMpaTh AKCIHEPUMEHTAJIBbHYIO YCTAHOBKY, CIEays
MPEJI0KEHHON UHCTPYKIIMH, U BIYUCIISITh 3HAYCHUE BEJIMUHUHBI;

coOrofaTh TpaBWia TEXHUKH Oe30macHOCTH Tpu paboTe ¢ 1abopaTopHBIM
000pyIOBaHHEM;

XapaKTeprU30BaTh MPUHIIMIBI JEHCTBHUSI M3y4E€HHBIX MPUOOPOB M TEXHHUYECKUX
YCTPOUCTB C UCIOIb30BAHUEM UX OMHUCAHUS (B TOM YHCIIE: CUCTEMa OTOIUICHHS IOMOB,
TUTPOMETP, TapoBas TypOWHA, aMIIEpMETP, BOJIBTMETP, CUYETUHUK DJICKTPUUYSCKOU
DHEPIHH, DJICKTPOOCBETUTEIbHBIC IPUOOPHI, HArpeBaTelbHBIE SJICKTPOIPHOOPHI
(mpuMepsl), DIEKTPUUECKHUE TIPEIOXPAHUTEIH, SJISKTPOMArHHUT, JJICKTPOJBUTATENb
MOCTOSIHHOTO TOKAa), UCIOJNb3Yysl 3HAHUS O CBOMCTBaX (DU3UYECKUX SBJICHUI
1 HeoOXoauMble (PU3NYECKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA U H3MEPHUTENIbHBIC MPUOOPHI
M0 CXeMaM U CXEMaTUYHBIM PUCYHKaM (JKUJIKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETP, JBHUraTellb BHYTPEHHErO CrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI JJICKTPUUYECKUX LEMEN C IMOCIEAOBATEIBHBIM U IAPAUICIIbHBIM COEAUHEHUEM
AJIEMEHTOB, pa3jIndasi YCIOBHBIC 0003HAYCHUS DIIEMEHTOB AJICKTPUICCKUX IICTICH;

MPUBOIUTHh TMPUMEPHl (HAXOAUTh HWHOOPMAIHMIO O MPUMEpax) MPAKTHIECKOTO
WCIIOb30BaHUsl (U3UYECKUX 3HAHUN B TOBCEAHEBHOM >KM3HU Ji1 oOecreueHus
0e30MacHOCTH TMpU OOpallleHMH C TMpUOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUsI 3I0POBbS U COOJIIOICHHS HOPM IKOJIOTHYECKOTr0 MOBEACHHUS B OKPYKAIOIIICH
cpene;

OCYHIECTBIIATh MOUCK HHMOpManuu Qu3nueckoro conaepxanusi B HHTepHeTe,
Ha OCHOBE HMMEIONIMXCSA 3HAHUN W NYTEM CPAaBHEHUS JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICJISITE MH(OpMaLIMIO, KOTOpasi SBISETCA MPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONIB30BaTh IIPH  BBHINOJIHGHUM yUE€OHBIX 3aJaHUM  HAYyYHO-TIOMYJIIPHYIO
JUTEpPaTypy (HU3UYECKOrO0 COJIEpXKaHUsI, CIPABOYHBIC MaTepHalbl, PECypChl CETH
WuTepHer, BIajgeTh IpUeMaMHd KOHCICKTHPOBAHHMS TEKCTa, IpeoOpa3oBaHUs
uH(OpMAaIK U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;
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CO3/1aBaTh COOCTBEHHBIE NMHMCbMEHHBIE U KPATKHE YCTHBIE COOOILEHUs, 00001as
UH(GOpPMAIMIO U3 HECKOJIbKUX HCTOYHUKOB, B TOM YHCJIE IYOJIMYHO NPEACTABIATH
pPE3yIbTaThl IPOEKTHOM WJIM HCCIEAOBATEIBCKOW NESITEIBHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIA TOHATUWHBIA anmapar Kypca (HU3UKH, CONPOBOXKIATh
BBICTYIUIEHUE TTPE3CHTALNEN;

OpU BBINOJHEHUU YYEOHBIX MPOEKTOB U MCCIEIOBAaHUN (DU3UYECKUX MPOLECCOB
pacripeiensTh 00S3aHHOCTH B TpPYMIE B COOTBETCTBUHM C IOCTaBJICHHBIMHU 3aJadaMH,
CIICIUTHh 3a BBINOJHEHWEM IUIaHA JACMCTBUM WM KOPPEKTUPOBATH €r0, OLEHHUBATh
COOCTBEHHBIN BKJIaJ] B JEATEIbHOCTh TPYIIBbL, BBICTPAUBaTh KOMMYHHUKaTHBHOE
B3aMMO/ICHCTBUE, POSIBIISISI TOTOBHOCTH pa3periath KOH(IUKTHI.

[IpenmeTHble pe3ysibTaThl OCBOCHMSI MPOTPaMMbl MO (PU3HUKE K KOHIY OOy4YeHHs
B 9 Kiacce:

[IpenmetHble  pe3yibTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTPaXKaTh
c(hOpMUPOBAHHOCTH Y 00YJAIOITUXCS YMECHHUIA:

WCMOJIb30BATh TMOHSTHSA: CHCTEMA OTCUETA, MaTECpUANIbHAS TOYKA, TPACKTOPUS,
OTHOCHUTEIIbHOCTh MEXaHHUYECKOTO JBIKCHH, nedopmanus (ympyras, TIacTHIecKast),
TPEHHE, HEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTbD U IEPETPY3KH, LIEHTP TKECTH,
abCOIIOTHO TBEPJOE TEJO, IEHTP TSHKECTH TBEPIIOTO Teja, PaBHOBECUE, MEXAHUYECKUE
KojeOaHUs W BOJIHBI, 3BYK, MH(PPa3BYK M YIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJHBI,
IIKajga 3JIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh M JATbHO30PKOCTb, CIIEKTPHI
UCIIyCKaHUsI W TOIJIONIeHUs, alb(a-, OeTa- U ramMMma-u3inydeHus, U30TOMbI, sAepHas
SHEPreTHKA;

pasnuyaTh SIBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE JIB)KEHUE,
PaBHOYCKOpPEHHOE TPSMOJMHEHHOE JBM)XKEHUE, CBOOOIHOE TaJICHUE TeJI, pPABHOMEPHO €
JIBI)KEHUE TI0 OKPY)KHOCTH, B3aUMOJCICTBUE TE€, pPEAKTUBHOE JIBHXKCHUE,
Koje0aTenbHOe JBYDKEHUE (3aTyXalolue W BBIHYXKICHHBIE KOJeOaHWs), PE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAXKEHUE 3BYKA, ITPSIMOJIIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE
U TIPEJIOMJICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHE OEII0T0 CBEeTa
B CIEKTP M CJIOXKEHHUE CIIEKTpaldbHbIX IBETOB, IUCIIEPCHUS CBETA, €CTECTBECHHAs
PaOaKTUBHOCTh, BOBHUKHOBEHHE JIMHEWUATOr0 CIEKTPa U3JTyU4EeHHS) IO ONTUCAHUIO UX
XapaKTEepHbIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE
SIBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YUEHHBIX (PM3NUYECKUX SIBIICHUI B OKPYKAIOLIEM MUPE
(B TOM yucie puznueckue SIBJICHUS B MIPUPOJIC: MPWIMBLI U OTJIMBbI, IBUKECHUE TIJIAHET
ConHeYHOM CUCTEMBI, PEAKTUBHOE JIBHXKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPACEHHUE, CEUCMHYECKUE BOJHBI, I[yHaAaMH, 3XO, I[BETa TEIl,
ONTUYECKHE  SIBJICHHS B  TPHUpPOAE, OHOJIOTMYECKOE  JICUCTBHE  BUAMMOTO,
yIbTpadroIeTOBOIO M PEHTTEHOBCKOTO W3IYUYCHHH, €CTECTBEHHBIN PaJHOaKTHBHBIN
G oH, KOCMUYECKHE TyYH, PAIMOAKTUBHOE U3TydeHUE TIPUPOTHBIX MUHEPAJIOB, JIEHCTBUE
pPaAMOAKTUBHBIX W3JIYYEHU Ha OpraHu3M YeEJIOBEeKa), NpU OTOM MEPEBOAUTH
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MPAKTUYECKYIO 3a/ladyy B y4eOHYIO, BBIIETSATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
bu3HYeCKUX SBJICHUI;

ONKCHIBATh WM3YYCHHBIE CBOWCTBA TeI W (DU3WYECKUE SBIICHUS, HCIOIB3Ys
bu3nYecKre BEIWYUHBI (CPEIHSS M MTHOBEHHAs CKOPOCTh Tella IIPH HEPaBHOMEPHOM
JBIDKEHUHN, YCKOPEHHE, MEepPEeMEIICHHEe, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHS, CHJIa
YIIPYTOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOTHOTO MaJeHus, BEC Tella, UMIYJIbC Teja,
UMITYJIbC CHJIBI, MEXaHW4YecKas paboTa ¥ MOIIHOCTh, MOTCHIMAJIbHAS DHEPrus Tena,
MOJIHSITOTO HAJl TOBEPXHOCTHIO 3E€MJIM, MOTCHIIMAIbHAS DHEPrUs CXKATOM TPYKUHBI,
KHHETHYECKasi YHEPTUs, MOTHAsI MEXaHUYeCKasi SHEPTUsl, IEPUO U 4acToTa KoJeOaHmil,
JUIMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTH CBETa, IOKa3aTelb
NPEJIOMJIEHHUST CPEJlbl), MPU OMHCAHUM TMPABUIBLHO TPAKTOBATH (DU3HUECKUN CMBICIT
UCIOJIb3YEMbIX BEIMYMH, O0O03HAYEHUS U €IUHULBI (DPU3NUECKUX BEIUYWH, HAXOJUTh
(bopMyJIbl, CBS3BIBAIOIINE AAHHYIO (DU3MYECKYIO BEIMYMHY C JIPYTUMHU BEIMYUHAMM,
CTPOUTH TpaKN U3YYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJTUUMH;

XapaKTepru30BaTh CBOWCTBA TeJ, (PU3WUYECKHUE SBJICHUS WU TIPOIECCHI, HCIIONB3YS
3aKOH COXpaHEHUs SHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHITUI CYNEPIO3UITAN
CWI, TPUHIHN OTHOcUTeNnbHOCTH ['ammmes, 3akoHbl HpOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJIOMIICHHUS CBETA, 3aKOHBI COXPAHCHUSI 3apSI0BOTO
M MacCOBOI'O YHCEN MpU SJAEPHBIX PEAKIUAX, MPU ITOM (POpPMYyIHMpOBaTh 3aKOH
U 3allUCHIBATh €r0 MaTeMaTUYECKOE BhIPAKEHUE;

OOBSCHATHh (PU3UYECKHE TPOIECChl U CBOWMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyalluid  TPAaKTUKO-OPUECHTUPOBAHHOTO  XapakTepa:  BBIIBIATH  MPUIHMHHO-
CIICICTBCHHBIE  CBSI3W, CTPOWTH OOBSICHCHHME W3 2—3  JIOTUYECKWX  IIIaroB
C HCIOJIb30BaHMEM 2—3 H3y4EHHBIX CBOWCTBA (U3MYCCKUX SBICHUH, (PU3NICCKUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiath pacyeTHble 3aJaud (OMHUpAIOIIHMECS Ha CUCTeMy Hu3 2—3 ypaBHEHHH),
UCIIOJIb3Ys 3aKOHBI W (OPMYIIBI, CBS3BIBAIONINE (DM3MYECKUE BEIMYHMHBI HA OCHOBE
aHaJIM3a yCIIOBUS 3a/1aud 3aMHChIBATh KPATKOE YCIOBHUE, BBISIBISATH HEIOCTAIONIUE WIIH
M30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYIBI, HEOOXOIUMBIE JJIsI PEIICHHS,
MPOBOUTH PACUETHI U OLICHUBATh PEATUCTUYHOCTD MOJYYEHHOI'0 3HAaUCHUS PU3NYECKON
BEJIMYMHBL;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIEe MOXHO PEHIUTh MPH MOMOIIUA (PU3NYECKUX
METOJIOB,  HUCIIOJIb3yd  OINHCAHME  WCCIEAOBAHUS,  BBIICHSATH  MPOBEPSIEMOE
MIPENIONIOKEHNEe, OIICHUBATh IPABMIIBHOCTh TIOPS/IKA TIPOBEIICHUS WCCIEAOBAHNSA,
IIPOBONTH BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUI U OIBITOB;

MIPOBOAUTEL OMBITHI 110 HAOMIOACHUIO (U3NUYECKHX SIBICHUN WM (PU3NIECKUX
CBOMCTB Ten (M3ydeHHWe BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUS DHEPTUH,
3aBHCHMOCTD MEepHOJIa KOJIeOaHUil MPY>KMHHOTO MAasiTHUKA OT MACChl IPy3a M KECTKOCTU
NPYXUHBI M HE3aBUCUMOCTh OT aMIUIMTYJbl MallbIX KOJeOaHuM, NpSIMOIUHEHHOE
pacmpoCTpaHEHHE CBETa, pa3JIOKeHHEe Oeoro cBeTa B CHEKTpP, W3YUYCHHE CBOWCTB
M300paKeHUsl B MJIOCKOM 3€pKajie U CBOWCTB M300paKEHMsI MpeIMeTa B coOMparomen
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JMH3€, HAOIIOEHNE CIIOLIHBIX U JIMHEWYATBIX CIIEKTPOB U3IYUEHUS): CAMOCTOSITEIbHO
coOMpaTh YCTaHOBKY M3 M30BITOYHOIO Habopa 0OOpYyJOBaHMsI, ONUCHIBATH XOJ OIbITa
U €T0 pe3yNbTaThl, (GOPMYITUPOBATH BHIBOJBI;

MPOBOJIUTH TIPU HEOOXOAMMOCTH CEPHUI0 MPSIMBIX U3MEPEHUH, ONpenessis CpeaHee
3HaYEHUE U3MEpSAEMON BeIMYUHBI ((POKYCHOE pacCTOSIHUE COOMPAIOIIEeH JIHMH3bI),
00OCHOBBIBATH BBIOOP cItOcO0a U3MepeHus (M3MEPUTETHLHOTO TPUOOpPa);

IPOBOJUTH MCCIIEOBAHNE 3aBUCUMOCTEN (PU3UUECKUX BETMUHH C UCIIOIb30BAaHUEM
OpSMBIX U3MEPEHUH (3aBUCUMOCTD MTYTHU OT BPEMEHHU MPHU PaBHO YCKOPEHHOM JIBUKEHHUH
0e3 Ha4aJIbHOM CKOPOCTH, MepHoja KojJeOaHui MaTeMaTHUeCKOr0 MasiTHUKA OT JITMHbI
HUTH, 3aBUCHMOCTH yIJIa OTPaKEHHS CBETa OT yIja MaJeHUs U yria MpeioMJICHUs
OT yrjia NajieHusl): IUIaHUPOBaTh UCCIIEI0BAaHUE, CAMOCTOATEILHO COOMPATh YCTAHOBKY,
(¢uKcHUpoBaTh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUJE
TabIUL ¥ rpaQUKOB, MPOBOJUTH BBIBOABI IO PE3YJbTaTaM UCCIEIOBAHUS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHMsI (PU3MUECKUX BEIMYMH (CpPENHSAsl CKOPOCTb
U YCKOpEHHE TeJja MPH paBHOYCKOPEHHOM ABM)KEHUHU, YCKOPEHHE CBOOOIHOTO MaCHHUS,
KECTKOCTh TMPYXKHUHBI, KOIPOUIMEHT TPEHHUS CKOJBKEHUS, MEXaHW4yeckas padora
U MOIIHOCTh, YacTOTa W TMEpHOJ KoJeOaHWH MAaTeMaTH4YEeCKOro M MPY>KMHHOTO
MasiTHUKOB, OITUYECKAs CUJIa COOMPAIOIIEeH JTMH3BI, PaANOAKTUBHBIN (POH): TITAHUPOBATH
U3MEPEHUsI, COOMpaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBINOJHATE H3MEPEHUS,
clieysl IPpenIoKEHHON HHCTPYKLIUHU, BEIYUCIISATh 3HAUEHUE BEJIMUMHBI U aHATU3UPOBATh
NOJTy4EHHbBIE PE3YyJIbTAThl C YIETOM 3aJJaHHON MOrPEUIHOCTH U3MEPEHMI;

coOofaTh MpaBWJa TEXHUKM Oe30macHOCTH Mpu paboTe ¢ 1abopaTopHBIM
000pyJI0BaHUEM;

pa3nuyaTh OCHOBHBIC MTPU3HAKU M3YYCHHBIX (U3UUYECKUX MOJEIICH: MaTepraibHas
TOYKa, aOCOJIOTHO TBEPIOE TEeN0, TOYEHYHBIH HCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IUTaHeTapHas MOJIeb aTOMa, HYKJIOHHAsl MOJIEIb aTOMHOTO SIpa;

XapaKkTepU30BaTh MPHUHIMIBI JCUCTBUS H3YUYCHHBIX MPHOOPOB M TEXHUUYECKUX
YCTPOWMCTB C HCMHOJb30BAaHHMEM HX ONUCAaHUS (B TOM YHCIE: CIUIOMETP, JATUUKH
TIOJIOKEHUSI, PACCTOSIHUS M YCKOPEHHUSI, paKeTa, 9X0JIOT, OYKHU, MEPHUCKOII, (poToamnmapar,
ONTUYECKUE CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, KaMmepa BuibcoHa), uCHOIb3ys
3HaHUS O CBOMCTBaX (U3MYECKUX SABJICHUM M HEOoOXoquMmble (hU3HUECKUE
3aKOHOMEPHOCTH;

UCMOJb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKHUX MPOIECCOB MPHU PEHICHUN
y4eOHO-TIPAKTUUECKUX 3a/1ad, ONTHYECKHE CXEMBbI Ui TMOCTPOCHHUS H300paKeHHIA
B TUTOCKOM 3€pKaJie U COOMpAIOIIeH JINH3E;

OPUBOJIUTH MPUMEPHl (HAXOAUTh HH(POPMALKMIO O MIPHUMEpPAx) MNPAKTUYECKOIO
UCTOJb30BaHUS (U3MUECKUX 3HAHUW B TOBCEIHEBHOM >KM3HU [UIsl oOecreueHus
0€30MacHOCTH TpH OOpallleHUH ¢ MNpudopaMu W TEXHHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUS 310POBbs U COOIIOACHUS HOPM SKOJIOIMUECKOr0 MOBEECHUS B OKPY KaroIei
cpexne;

Onepatop 340 000 "KomnaHus "TeH3op"
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OCYHIECTBIIATH MOUCK MH(popMmaruu B MHTepHETE, caMOCTOSTENBHO (HOPMYIUPYs
MOMCKOBBIM 3alpoC, HAXOAWUTh IIyTH OIPEAEICHUS JTOCTOBEPHOCTH IOJY4YEHHOM
MH(pOpMaILK HA OCHOBE UMEIOIIUXCS 3HAHUHN U JOMOJHUTEIbHBIX UICTOUHUKOB;

WCIOJIb30BaTh TMPU  BBIIOJIHEHUU YYEOHBIX 3alaHUNl  HAyYHO-TIOMYJISPHYIO
JUTEpaTypy, CIpaBOYHbIE MaTepHUasbl, pecypchl ceTu MHTepHeT, BIaAeTh MpUeMaMU
KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus UHPOPMALMU U3 OJHOM 3HAKOBOM CUCTEMBbI
B IpYT'y10;

CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE M YCTHBIE COOOILIEHUS HAa OCHOBE
uHOpMaIM W3 HECKOJIbKUX HCTOYHUKOB, MYOIMYHO TMPEACTABISITH PE3yIbTaThl
MPOEKTHON WJIA UCCIIEA0BATEIBCKON IEATEIbHOCTH, TPH 3TOM I'PaMOTHO MCIOJIb30BATh
W3YYCHHBI TOHATHIHBIA amnmapaT H3yd4aemoro paszziena (U3UKA U COMPOBOXKAAThH
BBICTYIIJIEHUE TIPE3EHTAIMEN C y4ETOM 0COOCHHOCTEN ayIUTOPUU O0yUaIOIIHUXCS.

Onepatop 340 000 "KomnaHus "TeH3op"
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7 KIIACC
Ne HanmenoBanue KomuuectBo | [Iporpammuoe conepkanue |  OCHOBHbBIE BUJIbI IEATETBHOCTH 00Yy4YarOIIMUXCS
/1 pa3zielioB U TeEM 4acoB

yu4e0OHOT0 TIpeIMeTa

du3uKa U ee POJIb B MO3HAHUM OKPYKAIOIIEro MUPa

1.1 | ®usuka — HayKa 2 ®dusnka — Hayka o Ipupojie. | BeisiBiieHue pa3nuunii Mexay pu3ndecKuMu
0 MPUPOJE SIBrieHust mpupokIL. Y XMMUYECKUMH ITPEBPALICHUSIMH.
dusnyueckue ABICHUS: PacnioznaBanme u knaccudukanms Gu3nIecKux
MEXaHUYECKHEe, TCIJIOBBIC, | SBJICHUN: MEXaHUYECKHUX, TEIJIOBBIX,
BJIEKTPUYECKHUE, AJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHLIE, CBETOBEIC, Hab6mtonenue u onvcanue GU3nyeCcKux siBJICHUN
3BYKOBBIEC
1.2 | ®uszuueckue 2 dusnueckre BeTNUUHEL. OnpeneneHue UEHbI IEJICHUS Kb
BEJIMUHHBI Nsmepenne pusnyaeckux HM3MEPUTEIHHOTO TIPHOOPA.

BeJIM4uH. Pu3nueckue
npuoopsl. [lorpemHocTh
U3MEpEHUN
MexayHapoiHasi cucTema
SIUHMUIL

N3MepeHne MTMHENHBIX Pa3MEPOB TEI

Y IIPOMEKYTKOB BPEMEHH C YUETOM
ITOTPELIHOCTEN.

N3mepenre 00beMa KUIKOCTH U TBEPAOIo Teja.
N3mepenue TeMieparypsl py MOMOITA
AKHUJIKOCTHOTO TEPMOMETPA U AATYMKA
TEMIIEPATYPHI.

BrinonHeHrne TBOPYECKUX 3aJaHUM 10 TIOUCKY
CIOCOOO0B U3MEPEHUSI HEKOTOPBIX (PU3UUECKUX
XapaKTEPUCTUK, HATPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATIEHHBIX

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO
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00BEKTOB, OOJIBIINX PACCTOSIHUI, MAJIbIX
MPOMEXYTKOB BpeMeHu. O0CyxaeHne
IpeayIaraéMbpIX CIioco0oB

1.3. | EcrectBenHO- 2 Kak ¢usuka u qpyrue BoiaBrkeHne runores3, 00bSICHIIOUUX MPOCTHIE
HAy4YHbIA METOJI €CTECTBEHHbIE HAYKH ABJICHUS, HAIPUMED:
MO3HAHUS M3Yy4aroT IpUpPOIY. — MOYEMY OCTAHABIIMBAETCS JABMKYIIEECS
EcrecTBeHHO-Hay4YHBIN 10 TOPU30HTAJILHOM ITOBEPXHOCTH TEINO;
METO/1 MIO3HAHHUS: — [I0YEMY B 7KapKyIO ITIOrOJly B CBETJION OJEKIIE
HaOJIr0JIEHNE, TOCTAHOBKA MPOXJIAJHEN, YeM B TeMHOM. [Ipeanoxenue
Hay4HOTr'0 BOIIPOCA, CIOCOOOB MPOBEPKU TUIIOTE3.
BBI/IBMDKCHUE TUIIOTES, IIpoBeneHne uccnenoBanms Mo MPOBEPKE KAKOM -
HKCIIEPUMEHT I10 MPOBEPKE | MO0 TUIOTE3bI.
TUIOTE3, OOBSICHEHNE [TocTpoenue npocreiux Moaene puandeckux
HaO0JII01aeMOT0 SIBICHHUS. SBJICHUH (B BHJI€ PUCYHKOB WJIM CXEM ), HAIPUMEP
Onucanue puznuecKux MaJICHUE MPEIMETA; TPSIMOJIMHENHOE
SBJICHUW C TTIOMOILBIO pacnpoCTpaHEHUE CBETA
MOJeJIen
Htoro o pazneny 6

HepBOHaqaﬂmee CBCACHUHA

0 CTPOCHMH BEIIECTBA

2.1

Crpoenue BeliecTBa

1

CrpoeHue BellecTBa:
aTOMBI U MOJIEKYIIBI, UX
pa3mepbl. OmbITHI,
JI0Ka3bIBAIOIINE
IUCKPETHOE CTPOCHHE
BEIIECTBA

HaGmronenne u mHTEpIIpeTaIys OIMbITOB,
CBU/JICTEILCTBYIOIIUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOSHUHM BEIIECTBA: OIBITHI C PACTBOPECHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

Ornenka pa3MepoB aTOMOB U MOJIEKYJI

C UCMOJb30BaHUEM (GoTorpaduii, moaydeHHbIX
Ha aTOMHOM CHUJIOBOM MHKpockorie (ACM) —
naboparopHas padora 1o teme: «OleHKa

Onepatop 30 000 "KomnaHus "TeH3op"
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IUaMeTpa aToMa METOJIOM PsIIOB
(c ucnionb3zoBanueM (pororpaduii).
Ornpenenenne pa3MepoB MajbIX Tell

2.2 | JIBmkenue 2 JIBMKeHUE YaCTHI] Hab6mtonenue u o0bsicHEHHE OPOYHOBCKOTO
Y B3aUMOJIENCTBHUE BeniecTBa. CBsI3b CKOPOCTH | IBMKCHUS W SIBICHUS THPDY3HH.
YaCTHI[ BEIIECTBA JBHYKEHUS YaCTHIL [IpoBenenne U OOBSICHEHHE OTTBITOB
C TeMIIEPaTypOH. 10 HAOJIOIEHUIO TETJIOBOT'O PACIIMPEHHSI Ta30B.
BpoyHoBckoe nBMXKEHUE, [IpoBenenne u 0ObSICHEHUE OIBITOB
muddyzust. 10 OOHAPYKEHUIO CUJT MOJIEKYIISIPHOTO
BzaumonelicTBre 4acTHIL MPUTSHKCHUS U OTTATKUBAHUS

BCUICCTBA: IIPUTAKCHUC
U OTTAJIKMBAHHC

2.3 | ArperarHbie 2 ArperaTHbI€ COCTOSIHUS Onucanue (C UCHOIB30BAHUEM MPOCTHIX
COCTOSIHMS BEI[ECTBA BEIIECTBA: CTPOCHHE Ta30B, | MOJIEJCH) OCHOBHBIX PAa3IMUUA B CTPOCHHUH Ta30B,

KUJIKOCTEU U TBEPIBIX KUJIKOCTEN U TBEPABIX TEIL
(KpUCTAITMYECKHUX) TEJ. OObsicHEHNE MaJION COKMMAEMOCTH >KUJIKOCTEH
B3auMocBs3p MeX Iy Y TBEPJBIX TeJ, OONBIION CXKMMAEMOCTH Ta30B.
CBOMCTBaMU BEIIECTB OObsicHeHUE coXpaHeHHs (POPMBI TBEPIBIX TEI
B Pa3HBIX arperaTHBIX U TEKY4eCTH KHUIKOCTH.
COCTOSTHUSIX U UX [IpoBenenue onbITOB, JOKA3bIBAIOIINUX, YTO
ATOMHO-MOJICKYJIIPHBIM B TBEPJIOM COCTOSTHUH BOJIBI YaCTHIIHI HAXOSATCS
ctpoeHreM. OCOOEHHOCTH | B CPETHEM JAJIBIIE APYT OT Jpyra (TUIOTHOCTH
arperaTHbIX COCTOSTHUMN MEHBIIIE), YEM B >KUJIKOM.
BOJIBI VY cTaHOBIICGHHE B3aUMOCBS3U MEKTY

0COOEHHOCTSIMH arperaTHbIX COCTOSTHUN BOJIBI
U CYIIECTBOBAHUEM BOJIHBIX OPraHU3MOB
(MC — 6uonorus, reorpadusi)

Hroro nmo pas3acity 5 Onepatop 310 000 "KoMnanus "TeH3pp"
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JIBH2KeHMe M B3aUM OIeCTBHE TeJl

3.1 | Mexanuueckoe 3 Mexanundeckoe nBukeHue. | MccnegoBanue paBHOMEPHOTO ABUKEHUS,
JBUYKEHUE PaBHOMepHOE OIpE/eIICHUE €ro MPU3HAKOB.
Y HEPaBHOMEPHOE HaOmronenne HepaBHOMEPHOTO IBUYKEHUS
neuxeHne. CKopocTb. Y ONPEEIICHUE €ro OTIIMYHUIA OT paBHOMEPHOTO
CpenHsis CKOPOCTh JBHOKCHUS.
[P HEPABHOMEPHOM OnpeneneHue CKOpOCTH PaBHOMEPHOIO
IBWO>KeHUU. Pacuer nytu JBWO)KEHUS (LIapuKa B KHUAKOCTH, MOJENN
U BPEMEHU JIBH)KEHUS AJIEKTPUYECKOI0 aBTOMOOWIIA U T.J.).
Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHHUSI
OpycKa WM IapyuKa M0 HaKJIOHHOM TIOCKOCTH.
Pemenue 3a1a4 Ha onpeeneHue NyTi, CKOPOCTH
Y BPEMEHU PABHOMEPHOT'O JIBM)KECHHUSI.
AHanu3 rpa@uKoB 3aBUCUMOCTH MMYTH U CKOPOCTH
OT BpEMEHU
3.2 | Uuepuus, macca, 4 SBnenuie unepuuu. 3akoH | OObSICHEHHE U MPOTHO3UPOBAHUE SIBJICHUIA,

IIJIOTHOCTD

nHepuuu. B3anmonaeicTBrue | 00ycCIOBICHHBIX HHEPIIUEH, HATTPUMED, YTO

TCJI KaK IIpU4YKrHa IMPOUCXOOUT IIPU TOPMOKCHHUHN HUIJIN PC3KOM
HU3MCHCHUS CKOPOCTHU MaHCBpPC aBTOMO6I/IJI$I, II04YCMy HCBO3MOKHO
JABUXKXCHUS TCII. Macca kak MTI'HOBCHHO IIPCKPATUTHb ABUKCHUC HA BCIIOCUIICIC
MCpa HHCPTHOCTHU TCJIA. nin CaMoOKaTe 1 T. A.

[InoTHOCTH BCHICCTBA. HpOBe,ZIeHI/IG H aHaJIn3 OIIbITOB,

CBs13b IJIOTHOCTH ACMOHCTPHUPYIOIIUX U3MCHCHUC CKOPOCTHU

C KOJIMYCCTBOM MOJICKYJI ABHIKCHU TCJIa B PC3YIILTATC I[CﬁCTBPIiI Ha HCT'O

B CANMHHUIIC o0beMa APYIrux TCJI.

BCIICCTBA Pemenue 3a1a4 Ha OIpCACICHUEC MACChI TCJIa, €To

o0bEMA M TUIOTHOCTH.

Onepatop 30 000 "KomnaHus "TeH3op"
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IIpoBeneHne u aHaINU3 ONBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJIa OT €ro MaccChl

IIPY B3aUMOJECHUCTBUU TEIL

N3MepeHre Macchl Tella pa3aTuyHbIMU CIIOCOOaMHU.
Ornpenenenne IOTHOCTH TEJIa B pe3yJIbTATe
U3MEpPEHHUs ero Macchl U 00beMa

3.3

Cuma. Buaper cun

14

Cua xak XapaKTCPpUCTHUKA I/IBYIICHI/IG BBaHMO,HefICTBHSI KaK IMMPUYHHBI

B3aUMOJICHCTBUS TEN. M3MEHEHUS] CKOPOCTH Tella WK ero AepopMaluu.
Cuna ynpyrocT 1 3aK0H Onucanue peabHbIX CUTYallui B3aUMOJICHCTBUS
I'yka. M3mepenue cuisl TEJ C MOMOIIbIO MOJIENIEH, B KOTOPHIX BBOJUTCS

C IOMOIIBIO TUHAMOMETPA. | MOHITUE U U300PAKEHUE CUJITBI.
SBrienne tarorenus u cuna | M3ydeHue Cuibl ypyrocTH.

TspkecTd. CHiia TSKECTH HccnenoBanue 3aBUCUMOCTH CUJIBI YIIPYTOCTH

Ha JIpYrux IIaHeTax. OT Y/UIMHEHUS PE3UHOBOTO IITHYPA WX MPYKUHBI

Bec Tena. HeBecoMoCTb. (c mocTpoenueM rpaduka).

CnoxeHnue cui, AHaJIU3 TPaKTUYECKUX CUTYAIlNi, B KOTOPBIX

HaIpaBJICHHBIX IO OJTHOM MPOSIBIISIETCS IEVUCTBUE CUJIBI YIIPYTOCTH

IPSIMOM. (ynpyroctb mMsiya, KpOCCOBOK, BETOK JepeBa

PaBHoxericTByrOmas cui. U Jp.).

Cuna tpenus. Tpenue AHanM3 cuTyalui, CBI3aHHbBIX C SIBICHUEM

CKOJIbXKEHUS U TPEHUE TATOTEHUS.

nokosi. Tpenue B ipupoae | OO0bsicHeHHE OPOUTATHHOTO ABUKECHUS TUTAHET

Y TEXHUKE C UCIOJIb30BAaHHUEM SIBJICHUS TATOTCHUS U 3aKOHA
WHEPIIUH.

H3mepenue Beca Tena ¢ TOMOIIBIO JUHAMOMETPA.
O6ocHOBaHUE ATOTO CI0c00a U3MEPEHHUSI.

Onepatop 30 000 "KomnaHus "TeH3op"
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AHaM3 1 MOAENUPOBAHUE SIBJICHUSI HEBECOMOCTH.
DKCNEepUMEHTAIBHOE NIOJIyY€HHE ITPaBUIIa
CJIOXKEHHUsI CUJI, HAIIPABJIEHHBIX BJIOJIb OHOU
MIPSIMOM.

Ornpenenenne BEIMYMHBI PAaBHOACHCTBYIOIIEH
CHIL

N3y4yeHne cuiibl TPEHUS CKOJIBKEHUS U CUJIBI
TPEHUs I1OKOS.

HccenenoBanne 3aBUCUMOCTH CUJIbI TPEHUS

OT CWJIBI JABJIEHUS U CBOMCTB TPYILIHXCS
ITIOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTYALMH, B KOTOPBIX
IIPOSIBIISIETCA IEVCTBUE CUIIBI TPEHMUS,
UCIOJIb3YIOTCS CIIOCOOBI €€ YMEHBIICHHUS

WM YBEJIMYEHUS (KaTaHUE Ha JIbDKaX, KOHbKaXx,
TOPMOKEHUE aBTOMOOWJIS, UCTIOIb30BaHHE
MOAIIMITHUKOB, TUIABAHUE BOAHBIX JKUBOTHBIX
u Jp.).

Pemenue 3a1au ¢ ucnosap30BaHUEM (POPMYI
IUISL pacueTa CHJIbI TSHKECTH, CUJIbI YIIPYTOCTH,
CUJIbI TPEHUS

Htoro no pazneny

21

/laBjieHre TBEPABIX TeJl, KMAKOCTEH U ra3oB

4.1 | lasnenue. [lepenaua
JIaBJICHUS TBEPABIMH
TeJIaMH, )KUIKOCTSIMU
U razaMu

3

HaBnenue. CriocoObl
YMEHBIICHUS U YBEIUYCHUS
naBjcHus. /aBieHue rasa.
3aBHUCHUMOCTD JIaBICHUS

AHanu3 u 00bSICHEHHUE OIBITOB M MPAKTUICCKUX
CHUTYaITNii, B KOTOPBIX TPOSBIISIETCS CHJIA
TaBIICHUSI.

O6ocHOBaHUE CITOCOOOB YMEHBIIICHUS

Onepatop 30 000 "KomnaHus "TeH3op"
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rasa oT o0beMa, Y YBEIIMYEHUS JABJICHUS.

TEMIIEPATYPBHI. N3ydyeHune 3aBUCUMOCTH JaBJICHUS ra3a
Ilepenaua naBieHus OT o0beMa U TEMIIEPATYPHI.

TBEPABIMU TEIAMH, N3yuenne ocoOEHHOCTEN nepeiayu 1aBIeHus
KUIKOCTSIMU U Ta3aMHu. TBEPABIMU TEJIAMU, )KUJIKOCTSIMHU U Ta3aMH.
3akoH [lackans O6ocHOBaHUE PE3YJIBTATOB OMBITOB

0COOCHHOCTSMU CTPOCHHUA BEIICCTBA B TBEPAOM,
KHNIKOM U I‘8,3006p33HOM COCTOSHHUAX.
9KCHepI/IMeHTaHBHOC J0Ka3aTCJIbCTBO 3aKOHA

ITackans.
Pemenune 3a1a4y Ha pacdeT AaBICHHS TBEPIOTO
Tea
4.2 | JlaBiieHHME KUJIKOCTH 3aBHUCUMOCTD JTaBJICHUS HccnenoBanme 3aBUCUMOCTH JaBICHUS
MKUJKOCTU OT TJTYOUHBI. KUJKOCTU OT TJIYOUHBI IOTPY>KEHUS U TJIOTHOCTH
ITneBMaTHUYeCKHE MAIIUHEL | JKUIKOCTH.
I'mapocTaTnueckuit Hab6mronenne u 00bICHEHHE THAPOCTATHYECKOTO

napajokc. CooOuraromnuecs: | nmapajgokca Ha ocHoBe 3akoHa [lackas.

cocynsl. 'mapasnmuueckue | M3ydenue cooOuarommxcs cocynoB.
MEXAHU3MBbI Pemenue 3a1a4 Ha pacyeT AABJICHUS )KUIKOCTH.
OOBbscHEHNE PUHLUIIA AEHCTBUS
TMAPABIMYECKOr O IIpecca, THEBMAaTUIECKUX
MallyH.

AHanu3 1 00bSACHEHHE MPAKTHYECKUX CUTYALIH,
JEMOHCTPUPYIOIIMX MPOSBICHUE TABICHUS
KUJKOCTH U 3aKkoHa [lackans, Hanpumep
IIPOLIECCOB B OpPraHU3Me MpH IITyOOKOBOJHOM
HBIPSHUH

Onepatop 30 000 "KomnaHus "TeH3op"
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4.3 | AtmocdepHoe Atmocdepa 3emin DKCIEepUMEHTAIbHOE OOHAPYKEHUE
JIABJICHUE U aTMoc(epHOe 1aBleHUe. | aTMOC(EPHOro JaBICHHUS.
[IpuuunHsb! cymecTBOBaHUs | AHaJIM3 U OOBSICHEHUE OIBITOB U MPAKTUYECKUX
BO3/IYIITHOM 000JIOUKH CUTYAaIlMi, CBSI3aHHBIX C JICHCTBUEM
3emun. OnbIT Toppuyennu. | atMochepHOro 1aBJICHUS.
N3mepenue atmochepHoro | OObICHEHHE CYILIECTBOBAHMS aTMOC(eEpbI
JaBJIeHUs. 3aBUCUMOCTb Ha 3eMJI€ U HEKOTOPBIX IJIAHETAX WU €€
aTMOC(EpHOro AaBJIECHUS OTCYTCTBHS Ha JAPYrux mjaaHerax u JlyHe.
OT BBICOTHI HaJl YPOBHEM OObsacHeHnEe N3MEHEHUS TII0THOCTH aTMOCc(hephl
Mops. [Ipubopsr C BBICOTOM M 3aBUCUMOCTHU aTMOC(hepHOro
IUTSL ©3MEPEHUS JABJICHHSI OT BBICOTHI.
aTMOC(epHOro AaBJICHUS Pemenue 3anau Ha pacueT arMoc(epHOro
JIABJICHMUS.
N3yuenue ycrpoiicTBa bapomMeTpa-aHepouna
4.4 | leiictBue JleficTBUE )KUAKOCTH U raza | DKCIIEpUMEHTaIbHOE OOHApYKEHUE NEUCTBUS

KHUIKOCTH M ra3a
Ha MOrpy’>KCHHOC
B HUX TCJIO

Ha TIOIPYKEHHOE B HUX
Teno. BertankuBaromas
(apxuMenoBa) cuiia. 3aKOH
Apxumena. [1naBanue Tei.
BoznyxoruiaBanue

KUJKOCTH U ra3a Ha MOTPY>KEHHOE B HUX TEJIO.
OrnpenienieHre BhITAIKMBAIOINIEH CHITHI,
JNEUCTBYIOILIEN Ha TEJI0, ITOIPYKEHHOE

B )KUJKOCTb.

[IpoBeneHre u 0OCYXKIEHHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITUIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT 00beMa MOTrPy>KEHHOMN

B ’KMJIKOCTh YaCTH T€ja M OT INIOTHOCTH
KUJKOCTH.

lIposepka nezasucumocmu 8blmanxkusaroujeu

Onepatop 30 000 "KomnaHus "TeH3op"
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Cuibl, Oelicmeayroujeli Ha mejo 8 HCUOKOCmu,

om maccvl mend.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE

oT 00beMa MOTPYKEHHOM B >KUJIKOCTh YaCTH Tela.
Pemenue 3ama4y Ha MpUMEHEHHUE 3aKOHA
ApxuMena v yCIIOBUS TIaBaHUS TEJI.
KoncrpynpoBanue apeomerpa

WA KOHCTPYHPOBAHUE JIOJKH U OMPEIEIICHUE e¢
IPy3010TbEMHOCTH

Htoro no pazneny

21

Pabora u MOIIHOCTH. JHEPrus

5.1

Pabora n MOIIHOCTD

Mexanuueckas pabora.
MomtHoCTE

DKCNEPUMEHTAIBHOE OMPEACICHUE
MEXaHUUYECKOW pabOThI CUIIBI TSAKECTH

MPU MTAJCHUU TEJIA U CUJIbI TPEHUS

IIPU PABHOMEPHOM IEPEMEIICHUHN TEJIA

10 TOPU30HTAIILHON TOBEPXHOCTH.

Pacuer MomHOCTH, pa3BUBaEMOM ITPU MOABEME
10 JICCTHMIIC.

Pemienne 3a1a4 Ha pacueT MEXaHUYECKON pabOoThI
U MOIIIHOCTH

5.2

HpOCTLIG MCXaHHM3MBI

[IpocTbie MEXaHU3MBI:
pbIuar, 0JI0K, HaKJIOHHas
IIOCKOCTh. [IpaBuio
paBHOBECHS pblyara.
[Ipumenenue nmpasuia
paBHOBECHS pbluara

K OJI0Ky. «3050TOC

OrnpenienieHre BBIMTPHINIA B CHIIE IPOCTHIX
MEXaHHU3MOB Ha MPUMEPE phluara, MoABHKHOTO

M HEOJABHKHOT'O OJJOKOB, HAKJIOHHOM IIJIOCKOCTH.
HccnenoBanue ycnoBUs paBHOBECHS phluara.
OOGHapykeHHEe CBONCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMUHBIX HMHCTPYMEHTAX U MPUCTIOCOOICHUSX,
HCIIOIb3YEMBIX B OBITY U TEXHHUKE, a TAaK)KE

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

AnekcaHApoBHa, AUPEKTOP
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npaBuiio» Mexanukd. KIIJ[ | B »KUBBIX Opranusmax.

IIPOCTBIX MEXaHU3MOB. DKCIEpUMEHTAIBHOE JI0KA3aTEIbCTBO PABEHCTBA
[IpocThie MEXaHU3MBI paboT IpU MPUMEHEHUU MPOCTHIX MEXAaHU3MOB.
B OBITY U TEXHUKE Omnpenenenne KITJ[ HakTOHHON MIOCKOCTH.

Pemienue 3ana4 Ha MprUMEHEHHE TIPABUIIA
paBHOBecHs pbriuara v Ha pacuet KIIJ]

5.3 | Mexanunueckas 4 MexaHnueckas SHEpPIusl. DKCNEpPUMEHTAILHOE OINPEAEIICHUE U3MEHEHUS
HEPrusl Kunernueckas KMHETUYECKOW U MOTEHLUAIbHON YHEPIUH TENA
Y MIOTEHIMAJIbHASL SHEPTHS. | IIPU €ro CKaThIBAHUU 110 HAKIIOHHOW MJIOCKOCTH.
[IpeBpamienue onHoro Buaa | @PopMyaupoBaHUE Ha OCHOBE UCCIIEIOBAaHUS

MEXaHUYECKOW IHEPTUU 3aKOHA COXPAaHEHUsI MEXaHUYECKOU SHEPruu.
B IPyrou. 3aKOH OOcyxaeHue rpaHul TPUMEHUMOCTH 3aKOHA
COXPaHEHHUS SHEPTUU COXPAaHEHHMS SHEPTUH.
B MEXaHUKE Peenue 3a1a4 ¢ HCMOIb30BAaHUEM 3aKOHA
COXPAHEHMS SDHEPTUU

Hroro no pazneny 12

PesepBHOE Bpems 3

OBHIEE KOJIMYECTBO 68

YACOB 110 I[TPOIT'PAMME

Onepatop 340 000 "KomnaHus "TeHsop" ——
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8 KIIACC
No HaumenoBanue KomunuectBo | [IporpammHuoe copepkanue | OCHOBHBIE BUJIBI ACSITEIILHOCTH 00 Yy4arOITUXCS
n/m pa3zielioB U TEM 4acoB
y4eOHOI0 IIpeIMeTa
TemioBbie ABJICHUSA
1.1 | Ctpoenue u cBOMCTBa 7 OCHOBHBIE TTOJIOKEHUS HabGmronerre n mHTEpIpeTaIis ONBITOB,
BEIECTBA MOJICKYISIPHO-KMHETUIECKON | CBUAETEIbCTBYIOMMX 00 aTOMHO-MOJIEKYIISIPHOM
TEOPUM CTPOCHHUSI BEUIECTBA. | CTPOCHUU BEILIECTBA: OMBITHI C PACTBOPEHUEM
Macca u pa3mepsl aTOMOB Pa3IMYHBIX BEUIECTB B BOJE.
U MOJIEKYN. ONbITHI, Pemenne 3a1a4 1o OLleHMBaHUIO KOJTMYECTBA
NOATBEPKIAFOIINE aTOMOB WJIM MOJIEKYJI B €AMHUIIE 00heMa
OCHOBHBIE MTOJIOKECHUS BEILIECTBA.
MOJICKYJISIPHO-KUHETUUECKON | AHAJIU3 TEKCTA IPEBHUX aTOMUCTOB (HarpuMmep,
TEOPUHU. dbparmenTa noamel Jlykpenus «O npupoje
Mogenu TBEpAOro, )KUAKOTO | BEIIEH») C U3JI0kKEHNEeM 000CHOBAHUM aTOMHOM
Y Ta3000pa3HOr0 COCTOSIHUM | TUMOTE3bI (CMBICIOBOE UTEHHUE).
BELIECTBA. Onenka yoenuTeabHOCTH 3THX 000CHOBAHUH.
Kpucramnmueckue OObsicHeHUEe OPOYHOBCKOTO JIBUXKEHUS, SIBIICHUS
U amopdHbIE Tena. b Gy3un U pazIuudid MeXa1y HUIMH Ha OCHOBE
OObsicHEHUE CBOMCTB ra3oB, | MOJOKEHUN MOJEKYJISPHO-KHHETUYECKON
AKUJKOCTEW U TBEPABIX TEN TEOPHUH CTPOCHHUS BELIECTBA.
Ha OCHOBE MOJIOKEHU OObsicHEHUE OCHOBHBIX Pa3inyuil B CTPOCHUU
MOJIEKYJISIPHO-KUHETUUECKOM | Ta30B, KUJKOCTEW U TBEPABIX TEJ
teopun. CMaunBaHue C UCIOJIb30BAHUEM IOJI0KEHUN MOJIEKYJISIPHO-
Y KaluJUISIPHBIC SIBJICHHUSL. KMHETUYECKOU TEOPUU CTPOCHHUSI BEIIECTBA.
TemoBoe pacuivpenue [IpoBeieHrEe ONBITOB MO BHIPAIIUBAHUIO
U CXKaTue KPUCTAJUIOB TOBAPEHHOM COJIM WJIM caxapa.
Onepatop /10 000 "KoMnaHus "TeHsop" ——
JIOKYMEHT MOAMNWUCAH SMEKTPOHHOM NOANUCHIO 41
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[IpoBeneHue u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOIUX KAWL PHBIC SBJICHUS

U SIBJICHUE CMaYMBaHUSI.

OObsicHEHUE PO KAWL PHBIX SIBICHUN

JUTSI TIOCTYIUICHUST BOJBI B OPTaHU3M PACTCHHM.
HaGmonenue, nposeaeHue u 00bICHEHUE
OTBITOB MO HAOIIOACHUIO TEMIOBOIO
paciMpeHus ra3oB, KUAKOCTEH U TBEPbIX TE.
OObscHeHne coxpaHeHus: 00bemMa TBepAbIX Tel,
TEKYYECTH JKUJIKOCTHU (B TOM YHCIIC, PA3HHIIBI

B TEKYYECTH JIJISl Pa3HBIX KUIKOCTEH),
JIaBJICHUS Ta3a.

[IpoBeneHue ONBITOB, JEMOHCTPUPYIOIINX
3aBHCHUMOCTD JIaBJICHUS BO3/lyXa OT €ro oobema
Y HarpeBaHUs WK OXJIKICHUS, U UX
00BSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YYEHUS.

AHaIM3 MPaKTUYECKUX CUTYAIIUH, CBI3aHHBIX
CO CBOMCTBAMM ra30B, KUJKOCTEH U TBEPABIX TEI

1.2

TenmoBklie MpoHeCChbl

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JBUKECHUS
yacTull. BHyTpeHHss
sHeprusi. CrnocoOsl
VW3MEHEHHS BHYTPEHHEN
SHEPruu: Terionepeaayda

U coBepIieHuE paboThI.

OO6ocHOBaHUE MPaBUIT U3MEPEHUS TEMITEPATYPHI.
CpaBHEHHE pa3IUYHbIX CIIOCOOOB U3MEPEHUS

U IIKaJI TEMIIEPaTypBhl.

Habmonenne 1 00BSICHEHHE OMBITOB,
JTEMOHCTPUPYIOIINX N3MEHEHUE BHYTPEHHEH
SHEPruu Teja B pe3ysibTaTe TEMJonepeaaun

¥ pabOThl BHELTHUX CHJL.

HaGmonenne u 00bSICHEHNE ONBITOB,

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

OnepaTtop 30 000 "KomnaHus "TeH3op"
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Bue! Termonepenayu:
TEIUIONPOBOHOCTb,
KOHBEKIIHS, U3TyYCHHUE.
KonuuecTBo TENJIOTHI.

Y nenbHasa TEIIOEMKOCTh
BenlecTBa. TemiooOMeH
Y TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [maBienue

Y OTBEp/ICBAHUE
KPUCTAIMYECKHUX BEIIECTB.
VnennHas TeIiora
IIaBJICHUSL.
[Tapoo6pa3oBanue

u KoHjeHcanus. Ucnapenue.

Kunienue. Y genbuas
TEeIJI0Ta MapooOpa3oBaHMUs.
3aBUCHUMOCTb TEMIIEPATYPhI
KUIIEHHS OT aTMOCHEPHOTO
JABJICHUS.

BrnaxunocTs Bo3myxa.
DHeprus TOIJIUBA.

VY nenbHas Temiora
CropaHus.

[TpuHIUTIBEI paOOTHI
TeraoBbIX Apurarene KI1J]
TEIJIOBOTO JBUTATEIIS.

00CyXJIeHrEe MPAKTUYECKUX CUTYaIIUH,
JIEMOHCTPUPYIOIINX PA3TMYHbBIC BUIBI
TEIUIONEepEIaum: TeTUIONPOBOIHOCTb,
KOHBEKIIHIO, U3TyYCHHUE.

HccaenoBanue ABIEHUS TEINIOOOMEHA

[PYA CMEIIMBAHUM XOJIOJTHOU Y TOPSYEUN BOJIBI.
HabGmronenre ycTaHOBIEHUS TEIIJIOBOTO
PaBHOBECHS MEXKY TOPSIYEH U XOJIOJTHOM BOJIOM.
Onpenenenue (M3MEpEHUE) KOIUYECTBA
TEIJIOTHI, TOJTYYEHHOI'0 BOJIOW MPHU TEINIOOOMEHE
C HarpeThIM METAUTMYECKUM LUJIUHIPOM.
Onpenenenue (M3MepeHUE) yaeIbHON
TEIIJIOEMKOCTH BEIIECTBA.

Pemenne 3ama4, CBA3aHHBIX C BRIYMCIICHUEM
KOJIMYECTBA TEIJIOTHI U TEINIOEMKOCTHU

IPU TETUIO0OMEHE.

AHaJM3 CUTYyalui MPaKTUIECKOTO
HCITOJIb30BAHUS TEIJIOBBIX CBOMCTB BEIIECTB
¥ MaTepuajioB, HAIIpUMEP, B LEIAX
SHeprocOepeKeHUs : TEMIOU30JISIIHA,
sHeprocoOeperaronue KpoIiiy,
TEPMOAKKYMYJISITOPHI U T. 1.

HabGnronenue siBjeHuil ucnapeHust

1 KOHCHCAIIUH.

HccnenoBanue mpoiiecca UCapeHus
Pa3IMYHBIX JKUIKOCTEM.

OObsicHEHUE SIBIICHUM UCTIApCHUS

Onepatop 30 000 "KomnaHus "TeH3op"
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TerioBeIe ABUTATEIN

Y 3all1Ta OKPYKaroEen
CpEIbL.

3aKOH COXpaHEHHUS

Y MIPEBPAILEHUS YHEPTUU
B TEIUIOBBIX MPOLIECCax

¥ KOHJICHCAITUU Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHUSI.

HabGmronenue u o0bsicHeHHE TIpoliecca KUMEeHHUs,
B TOM YHCJIE 3aBUCUMOCTH TEMIIEPATYPhI
KHUTICHUS OT JaBJICHMUS.

Onpenenenue (M3MepeHNE) OTHOCUTEIIHLHOM
BII&KHOCTH BO3/yXa.

Habmonenue nporiecca ruraBieHus
KPUCTALUTUIECKOTO BEIIECTBA, HAIIPUMED, JIbJIA.
CpaBHeHUE MTPOLIECCOB ILJIABJICHUS
KPUCTALTUICCKUX TEJI U pa3MATdeHUs

IIpY HarpeBaHUU aMOP(HBIX TEJl.

OmnpeneneHue (M3MepeHue) yaeabHOU TEeTIOThI
TUUTABJICHUS JIBJIA.

OObsicHEeHUE SBJICHUH TUTaBJICHUS

Y KPUCTATU3AlUA Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHUSI.

Pemenne 3amay, CBA3aHHBIX C BHIYUCIICHHEM
KOJIMYECTBA TEIUIOTHI B MpOIeccax
TETUTIOTIepeau MPH TJIaBICHUN

Y KPUCTAILTU3AIINN, UCTIAPSHUN U KOHJCHCAITUH.
AHanmM3 CUTYyaluil MPaKTHIECKOTO MPUMEHCHHUS
SIBJICHUM TUIABJICHUS U KPUCTAUTA3AIIHH,
HAIpUMeED, MOTYICHHE CBEPXIUCTHIX
MaTepHUaioB, COJIeBas rpeJika u JIp.

AHanu3 paboThl U 00BSICHEHUE MPUHIIUIIA
JIENCTBUS TETIJIOBOTO JIBUTATEIS.

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO
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Brrunciienne xonuyecTBa TEIJIOTHI,
BBIJICTISIFOIIETOCS MPU CTOPAHUU PA3IMYHBIX
BUI0B TorumBa, u KII/[ geurarens.
OO6cyXIeHNE PKOJOTHYECKUX TIOCIICICTBUI
WCII0JIb30BaHUS JBUTATEJICH BHYTPEHHETO
CropaHusl, TEIUIOBBIX U THAPOIICKTPOCTAHITUN

Hroro no pazneny

28

3J1eKTpnqec1me N MAarHUuTHbBIC ABJICHUSA

2.1 | DnexTpuueckue
3apsabl.

3apsKEHHBIE Tela

U UX B3aUMOJICUCTBUS

7

DIneKTpu3anus Tell.

JIBa pozia dIEKTPUIECKUX
3apsia0B. B3anmopericreue
3apsSYKEHHBIX TEIL.

3akon Kynona (3aBUCHMOCTh
CHUJIbI B3aUMOJICVCTBUS
3apSKEHHBIX TEJ

OT BEJIMUMHBI 3apsiI0B

U PaCCTOSIHUS MEXKIY
TeJIaMu).

DJIEKTPUUYECKOE TIOJIE.
HamnpsxenHocts
AJIEKTPUYECKOTO MOJIA.
[IpyHIMD Cynepro3uuu
BIIEKTPUYECKUX MOJICH

(Ha KaYECTBEHHOM YPOBHE).
Hocurenu snexktpuyeckux
3apsA/I0B. DJIEMEHTAPHBIN
AJIEKTPUYECKUM 3apsii.

HaGmonenue u mpoBeieHUE OMBITOB

IO AJIEKTPU3ALNU TEJ ITPU CONMPUKOCHOBEHUU

Y MHJYKLIHEW.

HaGmonenue u o0bsicHEeHUE B3aUMOJICHCTBUS
OJTHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEIL.
OObsicHEeHUE TPUHITUIIA TCUCTBHS JJIEKTPOCKOTIA.
OObsicHEeHUE SBICHUH AJIEKTPU3AIUU

MIPU COMPUKOCHOBEHUHU TEJl U UHAYKIIUEH

C UCMOJIb30BAHUEM 3HAHUN O HOCUTEIISIX
BIIEKTPUYECKUX 3aPsAI0B B BEIIECTBE.
Pacnio3naBanue u 0ObICHEHUE SIBICHUI
ANEKTPU3ALNU B IOBCEIHEBHOW KU3HU.
HabmoneHne u 00BbSICHEHHE OMBITOB,
WJUTIOCTPUPYIOIIUX 3aKOH COXPAHCHUS
3JIEKTPUYECKOTO 3apsiaa.

Habronenue onbITOB 10 MOJIEIMPOBAHUIO
CUJIOBBIX JIMHUUN 3JIEKTPUYECKOTO TOJIS.
HccnenoBanne nencTBUS SIEKTPUUECKOTO OIS
Ha [IPOBOJIHUKHU U TUDJICKTPUKHU

Onepatop 30 000 "KomnaHus "TeH3op"
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Crpoenue aToma.
[IpoBOoaHMKH

Y TUDJICKTPUKHU. 3aKOH
COXPAHEHHUSI AIEKTPUUECKOTrO
3apsiga

2.2 | IlocTostHHBII 20 DJIEKTPUUECKUM TOK. HabGmronenne pa3aMaHbIX BUJIOB JICHCTBUS
AIEKTPUYECKUHN TOK YcnoBus CymiecTBOBaHUsA 3JIEKTPUUECKOT0 TOKA U OOHAPYXKEHHE STUX
AIEKTPUYECKOTrO TOKA. BUJIOB JICHCTBUS B IOBCETHEBHOM KU3HMU.
HcTouHMKN TOCTOSITHHOTO Hab6nronenne BOSHUKHOBEHHMS Ta30BOr0 paspsija
ToKa. [lelicTBus Y DJIEKTPUYECKOTO TOKA B KUIKOCTH.
AJIEKTPUYECKOTO TOKA COopka ¥ ucTbITaHKE AIEKTPUUECKON 1LeTn
(TermioBoe, XUMUYECKOE, ITOCTOSTHHOTO TOKA.
MarHuTHOE). N3mepenue cuitpl TOKa aMIIEpMETPOM.
DJIEKTPUYECKU TOK N3mepeHune sneKTpUYECKOro HalpsiKEHUsI
B JKUJIKOCTSIX U razax. BOJIbTMETPOM.
DnexTpudeckas Lelb. [IpoBenenue u 0ObsICHEHUE ONBITOB,
Cuia Toka. DIEKTPUYECKOe | AEMOHCTPUPYIOIINX 3aBUCUMOCTD
HaIpsLKEHUE. AIEKTPUYECKOTO COMPOTUBIICHUS TPOBOTHUKA
ConporuBiieHue OT €ro JJIMHBL, [LIOIIA/IA MONEPEYHOTO CEUYCHHS
IPOBOJHHUKA. Y IEIbHOE Y Marepuana.
COMPOTHUBIICHUE BEUIECTBA. HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA,
3akoH Oma i ydacTka MIPOTEKAIOIIETO YEPE3 PESUCTOP,
uenu. [locnenoBarensHoe OT COIPOTHUBIIEHUS PE3UCTOPA U HANIPSIKEHUS
U MapajuIeNIbHOE COEIMHEHUE | HA PE3UCTOPE.
IIPOBOJHUKOB. [IpoBepka npaBuna CIOKEHUs HAPSKEHUN
Pabota u MoutHoCTh IIPU TIOCJIEIOBATEIILHOM COETMHEHUU JIBYX
AJIEKTPUYECKOIO TOKA. PE3UCTOPOB.
Onepatop 30 000 "KomnaHus "TeH3op"
JIOKYMEHT MOZMNWCAH SNEKTPOHHOW MNOANUCHIO 46
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3akoH Jlxoyns—JIeHna.
DIIEKTPUYECKHUE LIETH

U TIOTpeOUTENN
BJIEKTPUYECKOU SHEPTUU
B ObITy. KopoTkoe
3aMBbIKaHUE

[IpoBepka npaBuiia 1 CUITbI TOKA

IIPY MAPAJLIETbHOM COECAMHEHNUN PE3UCTOPOB.
AHanu3 cuTyanuil Nocaea0BaTeIbHOIO U
NapAIIIEIBHOIO COETMHEHUS TPOBOJHUKOB

B JJOMAILIHUX JIEKTPUYECKUX CETSIX.

Pemenue 3amay ¢ ucnonab3oBaHueM 3aKkoHa OMma
u hopMyI pacyeTa dJIEKTPUIECKOTO
COIMPOTUBJICHUS TIPU MOCIEI0BATEIHLHOM

Y NIapAJUIEJIbBHOM COETMHEHUH MPOBOIHHUKOB.
Omnpenenenue paboThI MEKTPUUECKOTO TOKA,
IPOTEKAIOIIET O YEPE3 PESUCTOP.

OmnpeneneHue MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIIIEMOU HA PE3UCTOPE.

HccnenoBanue 3aBUCHMOCTH CUIIBI TOKA Y€pe3
JAMIIOYKY OT HANPSKEHUs HA HEW.
Onpenenenne KIIJ[ narpesarens.
HccnenoBanue npeoOpa3zoBaHus SHEPTUU

IPU MOJBEME TPYy3a DJIEKTPOABUTATEIIEM.
OObsicHEeHUE YCTPOUCTBA U MPUHIIMIIA JEHCTBUSA
JIOMAIIHUX 3JIEKTPOHArpeBaTeNbHbIX MPUOOPOB.
OOBsicHEHNE IPUYKUH KOPOTKOTO 3aMbIKaHUS

Y IPUHIIMIA IEUCTBHS IUIABKUX
IIPENOXPaHUTETIEH.

Pemrenue 3a1ay ¢ MCNOIB30BaHUEM 3aKOHA
JIxoyns—Jlenua

2.3

MarHuTHbIC SIBJICHUS

IlocTOssTHHBIE MATHUTHI.
BzaumoeiictBue

HccnenoBanre MarHuTHOTO B3aUMOIEHCTBUSA
MMOCTOSIHHBIX MarHUTOB.

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

OnepaTtop 30 000 "KomnaHus "TeH3op"
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MMOCTOSTHHBIX MarHUTOB.
MarunuTtHoe mnozse.
MarnauTHoe noJje 3eMJIu

U €0 3HAYECHUE IS )KU3HU
Ha 3emue. OnbIT Dpcrena.
MarauTtHoe mnoJe
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
BJIEKTPOMArHUTOB

B TexHUKE. JlericTBHE
MarHuTHOT'O TTOJIS

Ha MPOBOJTHUK C TOKOM.
DJIEKTPOIBUTATEIIb
MOCTOSIHHOTO TOKA.
Hcnons3oBanue
AJIEKTPOJABUTATEIEN

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydenrne MarHuTHOTrO TOJIs ITIOCTOSTHHBIX
MarHuTOB MPU UX O0BETUHCHUH U pa3JIeiCHUU.
HccnenoBanue MariuTHOTO B3aUMOJICHCTBUS
MMOCTOSIHHBIX MarHUTOB.

N3yueHne MarHuTHOTO TOJISI TOCTOSIHHBIX
MarHuTOB MPU UX OOBETUHEHUU U pa3JeiICHUN.
[IpoBeneHrE ONBITOB MO BU3yaIU3AIUHU OIS
MMOCTOSTHHBIX MarHUTOB.

N3yuenune siBneHns HAMarHUYMBaHUS
BCILICCTBA.

HccnenoBanne neicTBUS SIIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBenieHrE ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCHMOCTbD CHJIbI B3AMMOJICMCTBUS KaTYIIKH
C TOKOM M MarHuTa OT CWJIbl U HalpPaBJICHUS TOKA
B KaTYIIIKE.

AHanu3 cUTyalui NPaKTUYECKOr0 MPUMEHEHHUS
AJICKTPOMArHUuTOB (B OBITOBBIX TEXHUUYECKUX
YCTPOUCTBAX, MPOMBIIIIIICHHOCTH, MEUIIUHE).
HN3ydyenue nencTBrUsE MAarHUTHOTO MOJISt

Ha MPOBOJHHK C TOKOM.

N3yyeHne nercTBus dJIEKTPOABUATATEIS.
N3mepenune KIII anexTpoaBurarenbHou
YCTaHOBKH.

Pacno3HaBanue u aHaIIN3 pa3IMYHbBIX
IIPUMEHEHUH 3JIEKTPOJABUTATENECH

(TpaHCnopT, OBITOBBIE YCTPOWCTBA U JIP.)

Onepatop 30 000 "KomnaHus "TeH3op"
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2.4 | DneKTpoMarHuTHas 4 Omneitel @apanes. SBmenne | ONbITHI IO UCCIIETOBAHUIO SBICHUS
UHIYKIMSA AIEKTPOMAarHUTHOU AIIEKTPOMArHUTHOM MHIAYKIMN: UCCIIEI0OBAHUE
naayknuu. [IpaBuno JleHna. | U3MeHEHUI 3HAYEHUST Y HAIIPABJICHUS
DnekTporeHeparop. WHIYKIIHUOHHOI'O TOKa
CniocoObl osydeHus
AJIEKTPUYECKOU IHEPIUU.
DJIEKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX
HMCTOYHUKAX JHEPrUU
Htoro 1o pazneny 37
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME

OnepaTtop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO
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9 KJIACC
No HaumenoBanue KommuectBo | Ilporpammuoe copepxanue | OCHOBHBIC BUJIBI IESITEILHOCTH 00 y4arOIINXCs
n/m pa3zesioB U TEM 4acoB
y4e0HOTr o mpeIMeTa
Mexannuyeckue siBJICHUS
1.1 | Mexanuueckoe 10 MexaHn4eCcKoe JBUKECHUE. AHanmmn3 1 00CyXJIeHHE Pa3InIHBIX TPUMEPOB
JBIKEHUE U CIIOCOOBI MarepuanbHas TOUYKA. MEXaHUYECKOTO JIBUKEHUS.
€ro OMUCaHUs Cucrema otcuera. OO6cyxkaeHue rpaHull MPUMEHUMOCTH MOJIETTH
OTHOCUTEIBHOCTH «MaTepuabHasi TOUKa».
MEXaHUYECKOro ABMkKEeHUs. | Onrcanne MEXaHUYECKOTrO JIBHKEHUS
PaBHOMEpHOE pa3IMYHbBIMU crioco0amMu (ypaBHEHHE, Ta0uIIa,
MPSMOJIMHEHHOE JBIKCHHUE. | Tpaduk).
HepaBHoMmepHOe AHaJIN3 )KU3HEHHBIX CUTYallUH, B KOTOPBIX
NPSMOJIMHENHOE JBMKEHHE. | TIPOSBIISIETCS OTHOCUTEILHOCTh MEXaHUUECKOTO
CpenHsisi 1 MTHOBEHHas JIBUKCHUSL.
CKOPOCTh TeJIa Mpu HabmroeHre MexaHM4ecKoro JIBHXKEHUS Tella
HEPaBHOMEPHOM JIBH)KEHUU. | OTHOCHUTEJILHO Pa3HBIX TEJ OTCUETA.
Yckopenue. CpaBHeHUE ITyTEH U TPACKTOPUI JIBHXKEHUS
PaBHOYCKOpEeHHOE OJIHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
NPSAMOJIMHENHOE ABUKEHHE. | TEJI OTCUETA.
CBo0OoiHOE MajieHue. Anamu3 Tekcta ["anunest 00 OTHOCUTENEHOCTH
OmnbrTel ['anunes. JBUKCHUS; BHIIOJTHEHUE 3aIaHUM 10 TEKCTY
PaBHOMEpHOE NBHKEHUE (CMBICTIOBOE YTEHUE).
10 OKPY>KHOCTH. Onpenenenne CpeTHEN CKOPOCTH CKOJIbKECHUS
[lepuona u yactora OpycKa WM IBUKEHUS IIapyKa N0 HAKJIOHHOM
oOparieHus. JInneitnas MJIOCKOCTH.
Y YIJIOBask CKOPOCTH. AHanmu3 n o0cyX1eHne crnoco0oB
Onepatop /10 000 "KoMnaHus "TeHsop" —
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[lenTpocTpemMuTenLHOE NPUOIM>KEHHOTO ONPe/IeJICHUs] MTHOBEHHOM
YCKOpEHUE CKOPOCTH.

Onpenenenne CKOPOCTH PABHOMEPHOTO
JBYDKEHUS (IIapyKa B )KUIKOCTH, MOJIEIU
AJIEKTPUYECKOr0 aBTOMOOMIIS U T. 11.).
Onpenenenue myTy, NPOUICHHOTO 3a JaHHBIN
IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpauKy 3aBUCUMOCTH ITYTH PABHOMEPHOTO
JIBMKEHUS OT BPEMEHH.

OO0cyxaeHue BO3MOXXHBIX TPUHIUIIOB
JENCTBUS TPUOOPOB, U3MEPSIOIITNX CKOPOCTh
(cnuIoMeTpOoB).

BrrunciieHne myTy U CKOpOCTH MIPU
PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JBUKEHUHU
Tena.

Onpenenenune NpoeHHOro NyTH U YCKOPEHUS
JBIKEHUS Teja 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JBUYKEHUS TeJla OT BPEMEHHU.

IIposepka cunomesvl: eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4emHuuIx yuces, mo
COOMEEMCcmeyIouue NPOMENCYmKU 8pemMeHU
0OUHAKOBYL.

Onpenenenne yCKOpeHus Teina

IPU PaBHOYCKOPEHHOM JBUKEHUU

Onepatop 340 000 "KomnaHus "TeHsop" ——
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10 HAKJIOHHOU IJIOCKOCTH.

N3mepenue nieprnoa u 4acTOThl 0OOpaIieHus
TeJa 1O OKPYKHOCTH.

Onpenenenre CKOPOCTH PaBHOMEPHOTO
JIBUYKEHUS TEJIA 10 OKPYKHOCTH.

Pemrenue 3amau Ha onpenesneHue
KUHEMATUYECKUX XAPAKTEPUCTHUK
MEXAHUYECKOTO JIBUKECHUS PA3IMYHBIX BUIOB.
PacnoznaBanvie u mpuOIMKEHHOE OMMCAHUE
Pa3JIMYHBIX BUJOB MEXAHUYECKOTO JIBUKCHUS
B IIPUPOJIC U TEXHUKE (HA TPUMEPax CBOOOTHO
MaJaroIMX TEM, ABMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U JIp.)

1.2

BzaumoaeiicTsue Tei

20

[lepBbiit 3ak0H HproTOHA.
Bropoii 3akon HerotoHa.
Tperuii 3akoH HproTOHA.
[IpuHIMI Cynieprio3uunu
CHIIL.

Cuna ynpyroctu. 3aKoH
['yka. Cuna TpeHusi: cuiia
TPEHUS CKOJIbKECHUS, CUJIa
TPEHUS MOKOSI, IPYTUE BUIBI
TPEHUSI.

Cuna TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.

Y ckopenne cBOOOTHOTO
najeHus. J[BuxeHue rmiaHer

Habmronenrie u 00CyXeHUE OIbITOB

C IBM)KCHHUEM TeJIa MPH YMEHBIIICHUN BITUSHHUSI
JIPYTUX TeJN, MPENSATCTBYIONIUX JIBIKCHHUIO.
Anammu3 Tekcra ["anunes ¢ onucanmuem
MBICJIEHHOTO dKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITTOJTHEHUE 3aJJaHH 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO6cykaeHne BO3MOXHOCTH BBITTOJIHEHHUS
3aKOHA WHEPITUHU B PA3IUIHBIX CHCTEMaxX
oTcyera.

HabGmronenue un o0CcyxaeHrne MEXaHUUYECKUX
SIBJICHUM, TIPOUCXOJIAIINX B CUCTEME OTCUETA
«Tenexxka» pu ee paBHOMEPHOM

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

OnepaTtop 30 000 "KomnaHus "TeH3op"
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BoKpyr Connna. Ilepsas Y YCKOPEHHOM JIBUKEHHH OTHOCUTEIIBHO
KOCMHYECKast CKOPOCTb. KaOuHeTa (QU3UKU.

HesecomocTts u neperpy3ku. | JIeWCTBHUS ¢ BEKTOPaMH CHJI: BBITIOJIHEHHUE
PaBHOBecue MaTepranbHOM | 3aJJaHUM 110 CIOKEHUIO U BBIYUTAHUIO

TOYKU. AOCOIOTHO TBEPJIOE | BEKTOPOB.

teno. PaBHoBecue TBepaoro | HaGmromeHue v/uiam mpoBeIeHUE OIBITOB,
T€Ja C 3aKPETUIEHHON OChI0 | AEMOHCTPUPYIOIIHNX 3aBUCUMOCTh YCKOPEHUS
BpauieHuss. MOMEHT CHUJIBL. TeJa OT MPUII0KEHHON K HEMY CHJIBI 1 MACChI
LlenTp TsKECTH Tela.

AHanu3 1 00bSICHEHUE SBJICHUIN

C UCIOJIb30BAaHHEM BTOPOro 3akoHa HeroToHa.
Pemienue 3a1au ¢ uCMonb30BaHUEM BTOPOTO
3akoHa Hpr0TOHA M MTpaBuiia CI0XKEHUS CUJL.
Onpenenenue KeCTKOCTH NPYKUHBI.

AHanm3 cuTyaluii, B KOTOPbIX HAOJII0IA0TCs
ynpyrue nedopmaiuu, 1 uX 00bSICHEHHE

C MCIIOJIb30BaHUEM 3aKoHa I yka.

Pemenue 3amau ¢ ucrions3oBanueM 3akoHa I yka.
HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbYKEHHUSI OT CHJIbI HOPMAJIBHOT'O aBJIEHUS.
OO0cyxieHue pe3yinbTaTOB UCCIEAOBAHUS.
Onpenenenue k03P PUIIEHTA TPEHUS
CKOJIbYKEHUSI.

N3mepenue cuibl TpeHUS MTOKOSI.

Petienue 3amay ¢ ucnosab3oBaHuEM (HOPMYIIBI
JUIS1 CUJIbI TPEHUS CKOJIbKEHUSI.

AHaIIU3 ABUKEHUS TEN TOJIBKO MO ICHCTBUEM

Onepatop 340 000 "KomnaHus "TeHsop" ——
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CHJIBI TSPKECTH — CBOOOHOIO IaI€HHUS.
OOBsiCHEHHE HE3aBUCUMOCTH YCKOPEHHUS
CcBOOOJIHOTO MAaJICHUS OT MAcCCHI TeJIa.

O11eHKa BEJTUYMHBI CHIIBI TATOTCHUS,
JNIEUCTBYIOLLIEN MEXKIY ABYMS TEIaMHU

(17151 pa3HBIX Macc).

AHanu3 nBUKEHUST HEOECHBIX TEI

I10JT JCUCTBUEM CHJIBI TATOTCHUS

(C ICTIOJIB30BAHUEM JIOTIOTHUTEIHHBIX
VMCTOYHUKOB HH(GOPMAIIHHN).

Pernrenue 3a1a4 ¢ MCIOJIb30BaHUEM 3aKOHA
BCEMHUPHOTO TIATOTEHUS U (POPMYJTBI

JUISL pacueTa CHIIBI TSYKECTH.

AHaJli3 OPUTUHATILHOT'O TEKCTA,
OMHCHIBAIOIIETO IIPOSIBICHUS 3aKOHA
BCEMHUPHOTO TATOTCHUS; BBIMTOJHEHUE 3aJaHUI
0 TEKCTY (CMBICIIOBOE YTEHHUE).

Hab6mroneHue u o0CyX1€HUE OMBITOB

0 U3MEHEHHIO Beca Teja MPU YCKOPEHHOM
JIBMDKCHUH.

AHanmm3 ycJIOBUY BOSHUKHOBEHHUS HEBECOMOCTH
U TIEPETPY3KH.

Pemienue 3amay Ha onpeniesieHUe Beca Tena

B Pa3JIMYHBIX YCIOBHSIX.

AHaM3 cui, TIeUCTBYIOIIUX Ha TEJIO,
TIOKOSIIIEeCs Ha OTope.

OrnpeneneHue EeHTpa TAKECTH PA3IMYHBIX TEI

Onepatop 340 000 "KomnaHus "TeHsop" ——
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1.3.

3aKOHBI COXPAaHEHHUS

10

Nmnynse Tena. i3menenune
uMnyibca. IMmynbc CUIbI.
3aKOH COXpaHEeHUSs
uMmnyJibca. PeaktuBHOe
JBIKCHUE.

Mexanuueckas pabora

U MOIIHOCTh. PaboTa cun
TSYKECTH, YIPYTOCTH,
TpeHusi. CBsI3b SHEPTUH

1 padoThl. [loTeHnmansHas
JHEpPrus Teia, MOAHSATOrO
HaJl TOBEPXHOCTHIO 3€MJIH.
[ToTeHUMANIbHAS YHEPTHS
CKATOM MPYKUHBL.
Kunernueckas sneprus.
Teopema 0 KHHETUYECKOU
DHEPIUM. 3aKOH COXpPaHEHUS
MEXaHUYECKOU IHEPIuun

HabGnronenue u o0Cyke€HUE OIBITOB,
JEMOHCTPUPYIOIINX IIepe1ady UMITyJIbCa

IIPY B3aUMOJCMCTBUU TEJI, 3aKOH COXPAHEHHUS
UMITYJIbCa TIPH a0COIIOTHO YIIPYTOM

U HEYIIPYTroM B3aUMOJECHCTBHUH TEIl.

AHaIIA3 CUTYyallui B OKPYXKAIOIIEH )KU3HH

C UCIOJIb30BAHMEM 3aKOHA COXPAHEHUs
VMITYJIbCA.

PacniozHaBaHue sIBJIEHUSI PEaKTUBHOT O
JIBUKEHUS B IPUPOJE U TEXHHUKE.
[IpuMeHeHne 3aK0Ha COXpaHEHUs UMITYJIbCa
JUISl pacyeTa pe3yabTaTOB B3aUMOJEHCTBUS TEI
(Ha mpuMepax HEeynpyroro B3auMoACCTBU,
YIIPYTOro LEHTPaIbHOIO B3aUMOIEHCTBUS JBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUKHO).

Pemenue 3a1ay ¢ uCmonb30BaHUEM 3aKOHA
COXpaHEHUs] UMITYJIbCA.

Onpenenenue paboThl CUIIbl YIIPYTOCTH

IIPYU OABEME TPYy3a C UCIOJIBb30BAHUEM
HETMOJBUKHOTO U TIOJIBUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepenne noTeHIHnAIbHOW SHEPTUU YIIPYTO
ne(hOpMHUPOBAHHOMN MPY>KUHBI.

M3MepeHne KNHETHYECKOM SHEPTUH Tella

10 JUIMHE TOPMO3HOT'O MYTH.
OKCNEpUMEHTAIBHOE CPABHEHNE N3MEHEHMS

Onepatop 30 000 "KomnaHus "TeH3op"
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MOTEHIIMAIbHON U KUHETUYECKOW SHEPTUM Tema
IIPY IBHXKEHHUU 110 HAKJIOHHOM TJIOCKOCTH.
DKcrnepuMeHTaIbHas MIPOBEpPKa 3aKOHA
COXPaHECHUSI MEXAHUYECKOW SHEPTrUM

IIpU CBOOOTHOM TaJICHUH.

[IprMeHeHne 3aK0Ha COXPaHECHUS
MEXaHUYECKON SHEPruu IJIsl pacueTa
MOTEHIMAILHOW U KHUHETUYECKON SHEPTUM TEIA.
Pemenue 3amau ¢ UCIOJIB30BAaHUEM 3aKOHA
COXPAHEHHUS] MEXaHUYECKOU IHEPrUun

Hroro 1o pazneny 40
Mexannueckue Koje0aHus M BOJHBI
2.1 | Mexannueckue 7 KonebarensHoe nBmwxkenne. | HaGimroaeHue koneOaHuii moa ASHCTBUEM CHII
KoJieOaHus OCHOBHBIE XapaKTEPUCTUKH | TSHKECTH U YIIPYTOCTH M OOHAPY)KCHHUE
KOJIcOaHUM: IEPUOI, MOI00HBIX KOJICOAHHH B OKPY>KaIOIEM MUPE.
4acTOoTa, aMIUIUTY/a. AHanmu3 koje0aHuii rpy3a Ha HUTH
MaremaTndeckuii u Y Ha IpYyKUHE.
IPYKUHHBI MassTHUKU. OnpeneneHue 4acToThl KoJieOaHUI
[IpeBpariienue sHeprun MaTeMaTHYECKOr0 U MPYKUHHOT'O MasiTHUKOB.
pH KOJIeOaTeTbHOM HaOmronenne n 00bsICHEHNE SIBIEHUS
JIBHOKEHUH. pe30oHaHca.
3aryxaromnue KoeOaHus. HccnenoBanne 3aBUCUMOCTH TIEpHOa
BreiHyKneHHbIe KosleOaHus. | KoJieOaHMi TIOIBENIIEHHOTO K HUTH Tpy3a
Pe3onanc OT JUIMHBI HUTH.
[IpoBepka HE3aBUCUMOCTH TIepro/Ia KojaeOaHui
rpy3a, MOJBEIICHHOT0 K JIEHTE, OT MacChl Ipy3a.
HabGmronenre u o0CyXaeHUE OTBITOB,
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JTEMOHCTPUPYIOIIHAX 3aBUCUMOCTb ITEpHOaa
Kosie0aHU MPY>KUHHOTO MAasITHUKA OT MacChl
rpy3a U )KECTKOCTH MPYKUHBI.

[IpumeHeHne MaTeEMaTHYECKOTO

Y IPY’)KHHHOTO MAasITHUKOB B KQ4€CTBE MOJICIICH
JUIS1 OTMCaHUs KOJIEOAHUM B OKPYIKaIOIIEM
MUpe.

Petienue 3a1ay, CBSI3aHHBIX C BHIYUCICHUEM
WJIM OLICHKOM 4acTOThI (Mepuoaa)

KoJ1IeOaHU.
Hzmepenue yckopenus c60600H020 nadeHus
2.2 | Mexannyeckue MexaHnuecKue BOJIHBI. OOHapyXeHHe U aHAJIM3 BOJHOBBIX SIBJICHUN
BOJIHBIL. 3BYK CBoiicTBa MEXaHUYECKUX B OKPYXKarOLIEM MUpE.

BOJIH. [IpogonbHeie HaGmonenue pacnpocTpaHeHus: MPOJOJIbHBIX
Y TIOTIEPEYHBIE BOJIHBI. Y TIOTIEPEYHBIX BOJIH (Ha MOJIEIIH)
JlvHa BOJIHBI U CKOPOCTh €€ | U OOHapyKeHHE aHAJIOIMYHbIX BUJIOB BOJIH
pacrpoCTpaHEHUs. B IIpUpPO/I€ (3BYK, BOJHBI HA BOJE).
MexaHn4ecKUe BOJHBI Brruncrnenve 1IMHbl BOJIHBI U CKOPOCTH
B TBEP/IOM TEJE, pacrpoCTpaHEHUs 3BYKOBBIX BOJIH.
CECMHUYECKUE BOJIHBI. DKCIEPUMEHTAIBHOE ONPEAECIECHUE TPAHULL
3ByK. ['pOMKOCTB 3ByKa YaCTOTBI CIBIIINUMBIX 3BYKOBBIX
U BbicoTa TOHA. OTpaxkeHue | KojieOaHuil.
3Byka. MHppa3Byk HaGmroienrie 3aBUCUMOCTH BBICOTHI 3BYKa
U yIbTPa3BYK OT YacTOTHI (B TOM YHUCIIE, C UCIIOJIb30BAaHUEM

MY3BIKaJIbHBIX HHCTPYMEHTOB).
HaOmroneHue 1 00bICHEHUE SIBJIEHUS
aKyCTHUYECKOT0 Pe30HaHCA.
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AHanmu3 OpUruHaIbHOrO TEKCTA, MOCBAIIEHHOTO
UCIOJIb30BaHUIO 3BYKa (WM yJIbTPa3BYyKa)

B TEXHHKE (IXOJIOKAIIHS, YIBTPA3BYK

B MEJUIIMHE U JP.); BBITIOJHEHUE 3aJaHUM

0 TEKCTY (CMBICIIOBOE UTEHHE)

Hroro no pazneny

15

3J’leKTpOMaI‘HHTHOC IM0JI¢ H JICKTPOMAr HUTHBLIC BOJIHbI

3.1 | DaexTpoMarHuTHOE 6 OJIEKTPOMAarHUTHOE TI0JIE. ITocTpoeHue paccyxaeHuil, 000CHOBBIBAIOLIUX
noJie DNEKTPOMATrHUTHBIE BOJIHBL. | B3aUMOCBSI3b 3JIEKTPUYECKOTO U MAarHUTHOTO
Y DJIEKTPOMAarHUTHBIE CaoiicTBa IIOJIEH.
BOJIHBI AIEKTPOMArHUTHBIX BOJIH. DKCNEepUMEHTAIBHOE U3YYEHHE CBOWCTB
[Ikana 37€KTPOMAarHUTHBIX | AJIEKTPOMATrHUTHBIX BOJH (B TOM YHUCIIE
BOJIH. Vcrionb30BaHne C MIOMOILbI0O MOOMIJIBHOTO TEJIE(POHA).
AJIEKTPOMAarHUTHBIX BOJIH AHanm3 peHTT€HOBCKMX CHUMKOB
JUTSI COTOBOM CBSI3H. YEJI0BEYECKOI0 OpraHu3Ma.
DNIeKTpOMarHuTHas NpUpoja | AHaJIU3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHUS
cBeta. CKOpOCTh CBeTa. 3JEKTPOMArHUTHOTO U3TyYEHUs B PUPOJIE:
BonHoBbIE CBOMCTBA CBETa | JKUBBIE OPraHU3MBbI, U3TyYEHUSI HEOECHBIX Te
(CMBICJIOBOE UTEHUE).
PacniosnaBanue u aHanu3 pa3IM4HbIX
IPUMEHEHUH AJIEKTPOMArHUTHBIX BOJIH
B TEXHHKE.
N3yuyeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aa4 ¢ ucnosp3oBaHueM (HopMyIl
JUISL CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazneny 6
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CBeTOBbIE SIBJICHUS

4.1 | 3akoHbI 6 JlydeBas mozenb cBera. Habnronenue oneIToB, 1EMOHCTPUPYIOLTUX
pacnpocTpaHeHUs HcTouHuku cBerta. SIBJICHUE MPSMOJIMHEUHOTO
CBETa [IpsamonnHerHoe pacupoCcTpaHeHus CBeTa
pacnpoCTpaHEHHE CBETA. (BO3HUKHOBEHUE TCHU U MOJYTECHH),

3armenus ConHua v JIyHbl. | M MX MHTEpIPETALUs C UCIOJIb30BAHUEM
OtpaxxeHnue cBeta. [1n0ckoe | MOHATHS CBETOBOIO JIyya.

3epKasio. 3akoH oTpakeHus: | OObICHEHHE U MOJEIUPOBAHUE COHEYHOTO
CBETA. Y JTYHHOT'O 3aTMEHHUII.

[Ipenomiienne cBera. 3akoH | MccnenoBaHue 3aBUCUMOCTH

npesnomMiieHus cBeta. [lonHoe | yria oTpaXeHusi CBETOBOTO Jiyda OT yriia

BHYTPEHHEE OTPaKEHUE NEN(S2176:8

ceera. Mcnonp3oBanue N3ydenue cBOMCTB N300paKE€HUS B INIOCKOM
MOJIHOTO BHYTPEHHETO 3epKaie.

OTPaKEHMSI B ONITHYECKUX HaGmonenrie 1 00bsICHEHUE OIBITOB
CBETOBOJIaX 0 MOJTYYEHUIO N300paKEHUN B BOTHYTOM

U BBIMYKJIOM 3€pKaJiax.

Habmronenne u 00bSICHEHNE ONBITOB
0 MPETOMJICHUIO CBETa Ha TPAHMIIC
Pa3IMYHBIX CPEJl, B TOM YHCJIE OIBITOB
C TIOJTHBIM BHYTPEHHUM OTPaYKEHUECM.
HccaenoBanne 3aBUCHMOCTH yIiia
MIPEJIOMJICHHS OT yTJjia MaJIcHusI CBETOBOTO JTyda
Ha TPAHUIIE «BO3TYX—CTEKIIO».
PacniosnaBanue SBJIICHUIN OTPaKEHUS

Y TIPEJIOMJICHHUS CBETA B TTIOBCETHEBHOM
JKM3HU.
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AHalu3 1 00BICHEHUE SBJICHUS] ONITUYECKOTO
MUpaxa.

Pemienue 3a1au ¢ uCMonb30BaHUEM 3aKOHOB
OTPa)KEHHUSI U TIPEJIOMIICHHSI CBETA

4.2 | JIUH3BI U ONTUYECKHUE 6 Jlunza. Xox myueit B munze. | [lonydenue nzo0pakeHHid ¢ TOMOIIbIO
prOOpbI OnTuyeckas cucrema coOuparomieil ¥ paccenBaroIIeH JINH3.
¢doroanmapata, Mukpockomna | Onpenenenue GOKYCHOTO PaCCTOSHHUS
v teneckona. ['na3 kak Y ONITUYECKOW CUJTBI cCOOMparolen
ONTUYECKAs CUCTEMA. JIH3BI.
brmuzopykocthb AHanu3 ycTpoicTBa U MPUHIUIIA ACHCTBUS
U JaJIbHO30PKOCTh HEKOTOPBIX ONTHYECKUX MPUOOPOB:
doroanmapaTa, MUKpPOCKOIIA, TEIECKOIA.
N3yuenne monenu ria3a Kak ONTUYECKOM
CUCTEMBI.
AHalu3 sIBJIEHUM OJIM30PYKOCTH
U JaJIbHO30PKOCTH, IPUHITUIIA JEHCTBUS
OYKOB
4.3 | Paznoxenue 6emoro 3 Paznoxxenne Genoro ceeta HabGmronenue pasnoxxenus 6€10ro cBeTa
CBETa B CTIEKTP B criekTp. OnbiTel HploTOHA. | B CIEKTD.
CnoxxeHue CreKTpaIbHbIX Hab6nronenmne u o0bsicHEHNE OTBITOB
nBeToB. Jlucmnepcus ceera 0 TIOJTYYEHUIO OEJIOT0 CBETa MPU CIOKEHUH
CBETa Pa3HBIX I[BETOB.
[IpoBenenrie 1 0ObSICHEHUE OIBITOB
10 BOCIIPUSITUIO IIBETA MPEAMETOB IIPU UX
HAOJIIOICHUH Yepe3 IBETOBBIC (PHIIbTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15
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KBaHTOBBIE IBJIEHUSA

5.1 | Ucnyckanue u 4 OmnebiTel Pezepdopna OO6cyxnenue 1enu onsiToB Pesepdopaa
MOTJIOUIEHUE CBETA U TUTAHETapHask MOJEIIb 10 UCCIIE0BAHUIO ATOMOB, BBIJBUKEHUE
aTOMOM aroMa. Mozenps aroma bopa. | runore3 0 BO3MOXHBIX PE3yJbTaTax ONBITOB

HcnyckaHue v NOrjomEeHUE | B 3aBUCUMOCTH OT MPEAINOIAraeMoro CTpOEHUs
cBeTa aTOMOM. KBaHTBHI. aToOMOB, (POpPMYIHPOBAHHE BHIBOIOB
JInnenyarsle CIIEKTPHI U3 PE3YIbTAaTOB OIIBITOB.

OO0cyx1eHre TPOTUBOPEUNH TJIaHETapHOMN
MOZENH aTOMa U OCHOBAHUH ISl TUIIOTE3BI
bopa o cTarmoHapHbeIX OpOUTax 3JIEKTPOHOB.
Habmrogenue CriomHbpIX U TUHEHYATBIX
CIIEKTPOB HU3JIy4YCHHS PA3JTUYHBIX BEIIECTB.
OObsicHEHUE TMHENYATHIX CIIEKTPOB U3JTy4YEHHUS

5.2 | CtpoeHne aTOMHOTO 6 PannoaktuBHOCTh. Anbda-, | OOCy)IeHNE BOBMOXKHBIX TUIIOTE3 O MOJIETISIX
anpa 0eTa- U raMMa-u3JTydeHUsI. CTPOCHHUS sipa.
CtpoeHue aToOMHOTO sipa. OnpeneneHue cocTasa siiep Mo 3aJlaHHbIM
Hyxknonnas Mojesnb MaCCOBBIM U 3apsiIOBBIM YUCIIaM
aToMHOro sigpa. M3otomnsl. Y TI0 MOJIOKEHUIO B IEPUOIUYECKON CUCTEME
PannoakTuBHbIC AJIEMEHTOB.
npeBpanieHus. [lepuos AHalli3 U3MEHEHUS COCTaBa siJipa U ero

HoJTypacriajia aTOMHBIX sIJIep | ITOJIOKEHUS B TIEPUOJTHYCSCKON CHCTEME

IPHU 0-PaTUOAKTUBHOCTH.

HccnenoBanne TPEKOB 0-4aCTHIL ITO TOTOBBIM
dotorpadusim.

OOHapyXeHue 1 U3MEPEHUE PATHAIIMOHHOTO
(oHa ¢ TOMOIIBIO JO3UMETPA, OIICHKA €ro
UHTCHCHUBHOCTH.
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Anam3 OHOJIOrHYeCKUX U3MCHCHHMH,
MIPOUCXOJSALIUX IO ACHCTBUEM
PaauOaKTUBHBIX U3Ty4YCHHUII.
Hcnonb3oBanne pauOaKTUBHBIX U3JIy4YECHUN
B MEJIUIMHE

5.3 | SnepHble peakiuu 7 SAnepnsie peakiuu. 3akoHbl | Penienue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHOB
COXPaHEHHs 3apsJ0BOTO COXPAHEHHMsI MAaCCOBBIX U 3apsA0BbIX YHCEI
Y MAaCCOBOI'O YHCEIL Ha ONpEIENIEHNE PE3YJIbTATOB SACPHBIX
DHeprus CBs3U aTOMHBIX peakIuii; aHaIn3 BO3MOKHOCTHU
anep. CBsi3b Macchbl WJIM HEBO3MOYKHOCTH SIIEPHOU PEAKIUU.
v sHepruu. Peakiuu cunte3a | OLEeHKa SHEPTUU CBA3U SJIEP C UCIIOIb30BAHUEM
u aeneHusd saep. Mcrounuku | gopmyiibl DWHIITEHHA.
sHeprun ColHIA U 3BE3/I. OO0cyx1eHue nNepcneKkTUB UCIOIb30BaHUS
SnepHas sHepreTuka. YIIPABJISEMOI0 TEPMOSIEPHOTO CUHTE3A.
JeiicTBus paaroakTUBHBIX | OOCYyXAeHHE NPEUMYILECTB U 3KOJIOTHYECKHUX
V3JIyYCHUH HA )KUBbIC po0JieM, CBSI3aHHBIX C SJIEPHON IHEPTreTUKOU
OpPTraHU3MBbI
Hroro no pazneny 17
IToBTOPUTEIBLHO-0000IAO U MOTYJIb
[ToBTOpEHUE 9 Cucremaruzanus Brinonnenne yueOHbIX 3a1aHUM, TPEOYIOIINUX
1 000011IeH e 1 000011IeHHE MTPEAMETHOTO | IEMOHCTPALIMA KOMIIETEHTHOCTEH,
coliepKaHuUs Kypca COJIEpKAHUS U OIbITA XapaKTEPU3YIOIIUX €CTECTBEHHOHAYYHYIO
¢bu3uku 3a 7-9 Knaccel NEATEIIbHOCTH, IPAMOTHOCTb:
IPUOOPETEHHOT O — NPUMEHEHUS TOJTyYEHHBIX 3HAaHUI

TIPY U3yYEHUHU BCETO Kypca | ISl HAYYHOTO OOBSICHEHUS (PU3NUECKHUX
(U3UKH OCHOBHOI'O OOIIET0 | SIBJICHUU B OKPYXKAFOIICH TTPUPOJIE,
o0pa3oBaHUA. B ITIOBCEIHCBHOM KU3HU U BBISBIICHHUS
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[TonroroBka kK OCHOBHOMY (U3HUECKUX OCHOB psAJla COBPEMEHHBIX
rOCyIapCTBEHHOMY TEXHOJIOTUI;

HK3aMEHY M0 (pU3UKE — IPUMEHEHUST OCBOEHHBIX

U1 00y4aroIuxcs, DKCIIEPUMEHTAIbHBIX YMEHUI
BBIOPABIIMX 3TOT YUYE€OHBIM | JIJIsl UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUH,
npeaMer B TOM YMCJI€ JJIsl IPOBEPKH TUIIOTE3

Y BBISBIICHUS] 3aKOHOMEPHOCTEH.

Pemenue pacueTHbIX 3a1a4, B TOM YHUCIIE
IPEINOoaralIMX UCI0Ib30BaHNne (PU3UUECKUX
MOZIEJIEV U OCHOBAHHBIX HA COAECPKAHUHN
Pa3IUYHBIX pa3/ieloB Kypca PU3UKU.
BrimonHenne u 3anuTa rpymnmnoBbIX

VI UHIUBUAYAIBHBIX IPOEKTOB, CBSI3aHHBIX

C coJiep’kaHueM Kypca pusuku

Htoro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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INIEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MPOBEPAEMBIX TPEBOBAHUI K PE3YJIbTATAM OCBOEHUSI
OCHOBHOI OBPA3OBATEJIBHOM MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHMA U OJIEMEHTOB COAEPKAHUSA 110 PU3UKE

B ¢denepanbHbIX M perMoHaIbHBIX MPOIENYypax OLEHKH KadecTBa 0Opa3OBaHMUS
UCIIONB3YeTCs MepeueHb (KoAu(pUKaTOp) paclpeeeHHbIX MO KjaccaM MPOBEPsSeMbIX

TpeOOBaHUN K

pe3yiapTaTaM OCBOEHHMSI OCHOBHOM 0Opa30BaTeIbHOW IIPOTrpaMMBI

OCHOBHOTO 00IIIero 00pa3oBaHus U JIEMEHTOB COJIEpyKaHMs TI0 (pU3HKe.

7 KIIACC
IIpoBepsiemble mMpeaMeTHbIE Pe3YyJbTAaThbl OCBOCHHUSI OCHOBHOHM 00pa3oBaTeIbHOM
MPOrpamMMbl
Kon [IpoBepsieMble TPEAMETHBIE PE3YIIBTATHI OCBOEHUSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBaTeIHLHON MPOTrPaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHMs
pe3yabTara
1.1 UCII0JIb30BAaTh U3YYEHHBIE TOHATHUS
1.2 paznuyaTh SBICHHUS [0 OINUCAHMI0 HMX XapaKTEPHBIX CBOKWCTB
U HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (U3HUECKOE
SIBJICHUE
1.3 pacmo3HaBaTh TMPOSBICHUE W3YYEHHBIX (U3UYECKUX  SIBICHUIN
B OKPY’KAIOIIEM MUpPE, B TOM YUCIEe (PU3NUECKUE SIBJICHHS B MPUPO/IE,
IIPH 3TOM TEPEBOJIUTH MPAKTHUECKYIO 3a7a4y B YUEOHYIO, BBIJICIATD
CYILECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SBICHUIM
1.4 OMKCHIBATh M3yYEHHBIE CBOWCTBA TeN U (U3UYECKUE SIBIICHHS,
UCTIONIB3Ys  (pU3WYecKre BETUYMHBI, TPH ONHUCAHUHA MPABUIHHO
TpPakTOBaTh (HU3MYECKUH CMBICT HCIONb3YEMBIX BEJIMYUH, UX
0003HaYEHUS U €AUHUIBI (PU3NYECKUX BETUYUH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIONIME JaHHYIO (PU3UYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMU, CTPOUTh TpaduKU  H3YYEHHBIX  3aBUCUMOCTEH
(bU3UYECKUX BEIIMUYUH
1.5 XapaKTepru30BaTh CBOMCTBA Tell, (DU3MYECKUE SIBIICHUS U IPOLIECCHI,
UCIIONb3YSl U3YYEHHBIE 3aKOHBI, IMPU HTOM J1aBaTh CJIOBECHYIO
GbOopMyIMpPOBKY 3aKOHAa U 3alHUChIBaTh €ro MaTeMaTH4eCKoe
BBIPOKCHUE
1.6 OOBSICHATh (PpU3HUECKUe SBICHUS, MPOIECChl U CBOMCTBA TEJ, B TOM
Yyucjle€ W B KOHTEKCTE CHUTYyalluid MPAKTUKO-OPUEHTHUPOBAHHOTO
Onepatop 340 000 "KomnaHus "TeH3op"
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XapakTepa: BbIABIATH IMPUUYUHHO-CIICJCTBEHHBIE CBS3U, CTPOUTH
o0BsicHeHUE U3 | — 2 JTOrUYECKUX II1aroB ¢ OMOpoi Ha 12 M3y4EeHHBIX
CBOMCTBa bu3znUecKux SABJICHUU, buznuecKnx 3aKOHa
WJIM 3aKOHOMEPHOCTH

1.7 pelmars pacyeTHble 3ahauv B | — 2 NEHCTBUS, MCHOJB3YS 3aKOHBI
U GopMyJbl, CBs3bIBalOLIME (PU3UYECKHWE BEIMYMHBI: Ha OCHOBE
aHajiM3a yCIIOBMA 3a7layd 3allMChIBATh KPATKOE YCIIOBUE, IIOJCTABIIATh
¢uznyeckue BeIMYMHBI B (POPMYIIBI U TPOBOAUTH PACUEThl, HAXOAUTh
CIIPABOYHBIE JJaHHbIE, HEOOXOAUMBIE JJIsi pEeLICHUs 33714, OIICHUBATh
PEATMCTUYHOCTD MOJYyYE€HHON (PU3HUUECKON BETUYMHBI

1.8 pacro3HaBaTh MPOOJEMbI, KOTOPhIE MOXHO PEUIUTh MPH MOMOIIH
(¢u3nUecKux METONOB, B ONHUCAHUM KCCIEJOBAHUS  BBIIEIATH
npoBepsieMoe NPEIONI0KEeHNE (runoresy), pa3nuyaTh
U HMHTEPIPETUPOBATh IOMYYCHHBIH pe3yJbTaT, HAXOAUTh OUIMOKH
B XOJI€ OIBITA, JIEJIaTh BHIBOJIBI 110 €TI0 Pe3yIbTaTaM

1.9 IPOBOJUTH  ONBITBI 10  HAOMIOJICHHIO  (U3UYCECKHX  SBJICHUM
Wil  (U3NYECKUX CBOMCTB Tel: (POpMYJIUpOBaTH IPOBEPSEMBIC
NPEATNONIOKEHUS, COOUMpaTh  YCTAaHOBKY W3  IIPEIJIOKEHHOTO
000pyIOBaHMS, 3aITUCHIBATH XOJ OIBITA M (POPMYITHPOBATH BEIBOIBI

1.10 BBIMIOJIHSAITh TPSAMBIE U3MEPEHUS C HCIOJb30BAHUEM aHAJIOrOBBIX
U 1IU(GPOBBIX MPUOOPOB, 3aNMUCHIBATH TTOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0CONMIOTHOM MOTPEIIHOCTH U3MEPEHU N

1.11 MPOBOANTH  HMCCIICIOBAHWE  3aBUCUMOCTH  OJHOM  (U3HYECKOU
BEJIMYMHBI OT JIPyroil C HCHOJIb30BAHUEM MPSIMbIX H3MEPEHU,
y4acTBOBAaTh B IUJIAHUPOBAHMM Y4E€OHOTO HCCIIEIOBAHUSA, COOMpPATH
YCTAaHOBKY M BBINOJIHATH U3MEPEHUS, CAeNYs NPEAJIOKEHHOMY TIIaHy,
(buKcHpoBaTh PE3YNbTATHl TMOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJE NPEIOKEHHBIX TaOJIUIl U TpaUKOB, AeNIaTh BHIBOBI
10 pe3yJibTaTaM UCCIIEOBaHUS

1.12 MIPOBOJIUTh KOCBEHHBIE HM3MEpPEHMS (DU3NUECKUX BEIMYMH, CIEIys
MPEIJIOKEHHON MHCTPYKIMU: TPU BBHITIOJIHEHUH U3MEPEHUN cOOUpaTh
AKCIIEPUMEHTAJILHYI0 YCTAHOBKY W BBIYUCIISATH 3HAYCHHE HCKOMOMU
BEJTMYHHBI

1.13 coOmomarh TpaBWJa TEXHUKH  OE30MacHOCTHM TIpu  padore
¢ J1abopaToOpHBIM 000PYIOBAHUEM

1.14 yKa3bIBaTh IPUHITUIIBI ICUCTBUS TPUOOPOB M TEXHUUECKUX YCTPOUCTB,
XapaKTepu30BaTh MPHUHIIUIBI JCUCTBUS HW3YYEHHBIX TPUOOpPOB
U TEXHHUYECKUX YCTPOWCTB C TOMOIIBI0O WX OIHUCAHUS, HCIOJIb3YS
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3HaHMSI O CBOWMCTBaX (DPMBMYECKUX SBJICHUH H HEOOXOIUMBIC
(bu3UYECKHe 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOIUTHL TIPUMEPHl (HAXOAWTh WHOOpPMAIMIO O TMpUMepax)
MPAKTUIECKOTO UCTIOIB30BaHMS (U3HUECCKUX 3HAHUI B TTIOBCETHEBHOU
YKU3HU 1)1 o0ecriedeHus: 0€30MacHOCTH MPH 00paIieHUH ¢ MpudopaMu
U TEXHUYECKUMU  YCTPOMCTBAMHU,  COXpPAaHEHHUS  370POBBS
U COOJIOZICHUSI HOPM JKOJOTHYECKOTO TOBEACHHUS B OKPYXKAIOIIEH
cpene

1.16

OCYIIECTBIISITH OTOOp MCTOYHHKOB MHpopMmamnuu B cetn MHTEepHeT
B COOTBETCTBMU C 3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE
UMEIOINUXCSl 3HAHWA W TMYTEM CpPAaBHEHUS DPA3JIMYHBIX HCTOYHUKOB
BBIICTSATh  MHQPOpPMAINIO, KOTOpas SBISETCS TPOTHBOPEYHBOU
WJIA MOXKET OBITh HEJIOCTOBEPHOMH

1.17

UCIIOb30BaTh TPU  BBHINOJIHEHUU YYEOHBIX 3alaHUN  HAay4dHO-
NOMYJISIPHYIO JIUTEPATYpy (U3MUECKOr0 COJEpXMaHUsl, CIPABOYHBIC
Marepuainbl, pecypchl ceTtu UWHTepHET, BIaneTb NpPUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHusi nHMOpMaIuu U3 OJHOU
3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBE 2 — 3 UCTOYHUKOB HH(POpMaIuu GU3MIECKOTO COJAEPKAHMS,
B TOM 4HCJ€ MyOJMYHO AeNaTh KpaTKUe COOOLICHHs O pe3yJibTarax
IPOEKTOB WJIM YYEOHBIX MCCIEIOBAaHUN, MPU OSTOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYECHHbIM TOHSATUHHBIMN anmapaT Kypca (U3UKH,
CONIPOBOXKIATh BBICTYIUICHUE IIPE3CHTALIUEN

1.19

IIp1 BBIITOJIHCHHUHN y‘l€6HI>IX IIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacupeacisiTb
00sI3aHHOCTH B rpymic€ B COOTBETCTBUU C IMOCTABJICHHBIMH 3aJla4aMMu,
CJIICAUTh 3a BBIIIOJHCHHUEM IIJIaHA I[GﬁCTBPIﬁ, aICKBAaTHO OLCHHMBATH
COOCTBEHHBIH BKJ1a/1 B JACATCIIBHOCTb  I'PVIIIIHL, BBICTPANBATb
KOMMYHHUKAaTHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAsI MHCHHUC OKPYKAarOIINX

HpOB €psAEMbBIC IJIEMECHTHI COACPKAHNUA

Kon Kon [TpoBepsieMble 3JIEMEHTHI COIEPKAHUS
pa3gena | dJeMeHTa
1 OU3UKA U EE POJIb B ITIO3HAHWU OKPYXAIOUIET'O MUPA

11 @u3znka — Hayka O npupojae. SIBIEHUS MOPUPOBL.
®dusnyueckne  SBIEHUSA:  MEXaHUYECKHE,  TEIJIOBbIC,
AJIEKTPUUYECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBHIC
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1.2

dusnyeckne BeNMWYUHEL. 3Mepenne Gpu3ndeckux BETUIHH.
®uznueckue  npubopel.  [lorpemrHocth  U3MEpEHUN.
MexayHapoiHast CUCTEMA €IMHULI

1.3

EcrecTBeHHO-Hay4HBIE METOJ] TO3HAHMS: HAOJIOJICHUE,
IMOCTAaHOBKA HAYYHOTO BOMNPOCA, BBIABHKEHHUE THUIIOTE3,
OKCTIICPUMEHT [0  MPOBEPKE THUIMOTE3, OOBSICHCHUE
HaO0II0JaEMOr0 SIBIIEHUS

14

Onucanue GU3NYECKUX SIBICHUH C IIOMOIIBIO MOJIEIEH

1.5

[TpakTuyeckue pabOThI:

N3MepeHne pacCTOSTHUM.

N3mepenne o0bema KUIKOCTH U TBEPAOTO Tea.
OmnpeneneHue pasmMepoB MaIbIX TEJ.

W3mepeHne teMieparypbl MpU MOMOIIM KUJIKOCTHOTO
TEPMOMETpA U JaTUYHUKA TEMIIEPATYPbI

2 [TEPBOHAYAJIBHBIE CBEJJEHUA O CTPOEHMU BEILIECTBA

2.1

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI, X pPa3MEpBbL.
OMBITHI, I0KA3bIBAIOIINE AUCKPETHOE CTPOCHHUE BEIIECTBA

2.2

JIBmkenue yactuil BemecTBa. CBsi3b CKOPOCTU JBUIKEHUS
yacTuIl ¢ Temreparypoil. bpoynoBckoe nBuxenue, muddysus

2.3

BzaumoneiictBue YaCTHUIL BeEIlleCcTBAa: NIPUTSKEHUE
U OTTAJIKUBAHUE

2.4

ArperaTHple COCTOSIHMSI  BEIIECTBA: CTPOCHUE Ta30B,
KUJIKOCTEM U TBEpAbIX  (KPUCTALIMYECKHX)  TeEJl.
B3auMocBs3p MeEXAy CBOMCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSHUSIX M HX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5

Oco0EeHHOCTH arperaTHbIX COCTOSIHHUI BOJIbI

2.6

[TpakTnueckue pabOThI:

Onenka auamerpa aToma METOJIOM psiioB
(c ucnonb3oBanuemM dotorpaduii).

OmnBITHI 110 HAOTIOACHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.
OnbITEl 10 OOHAPYKEHUIO JEHCTBHUS CHII MOJEKYJSPHOIO
MPUTSHKCHUS

3 JIBIDKEHUE U B3AVIMOJIEMCTBUE TEJI

3.1 Mexannyeckoe IBUxkeHHE. PaBHOMEPHOE U HEPABHOMEPHOE
JBUKCHUE
Onepatop 340 000 "KomnaHus "TeH3op"
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3.2 Ckopoctb. CpemHsisi CKOpPOCTh TIPH  HEPAaBHOMEPHOM
JNBIKEHUU. Pacuer myTy U BpeMEHU JIBUKEHUS

3.3 SBneHve wHepuuu. 3aKOH MHEpHuU. B3anmonencTBue Ten
KaK MPUYMHA W3MEHEHMS] CKOPOCTH JBWXKeHHUs Tell. Macca
KaK Mepa MHEPTHOCTH Teja

3.4 [InotHOCTh BemiecTBa. CBA3b IJIOTHOCTU C KOJUYECTBOM
MOJIEKYJI B €AMHUIE 00BEMA BEIIECTBA

3.5 Cuila Kak XapakTepUCTHKA B3aUMOJICUCTBUS TEI

3.6 Cuna ympyroctu u 3akoH ['yka. WM3mepenue cuibl
C IOMOIIIBIO TUHAMOMETpPA

3.7 SBnenune TAroTeHHMs M cuia TsbkecTH. Cuia  TSDKECTH
Ha JApyrux ruianerax. Bec tena. HeBecomocThb

3.8 Cuna tpenus. TpeHue CKOJIbKEHUs U TpeHue mokosi. Tpenue
B IIPUPOJIC U TEXHUKE

3.9 CroxeHne CWI, HaNpaBiICHHBIX IO OJHOH MPSMOA.
PaBHOAeHCcTBYIOIIAS CHIT

3.10 [TpakTuyeckue paboOThI
OmnpeneneHre CKOPOCTH PaBHOMEPHOT'O JIBHXKEHHS (LIapHUKa
B JKHJIKOCTHU, MOJENHU DJIEKTPUYECKOTO aBTOMOOWISI U Tak
nasuee).
Omnpenenenre cpeaHed CKOPOCTU CKOJBXKEHUS Opycka
WJIY [IapUKa 10 HAKJIOHHOM IIJIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPJIOTO Tea.
OnbIThl, JIEMOHCTPUPYIOUIUME 3aBUCUMOCTb PACTSHKEHUS
(meopmarium) npy>KUHBI OT MPUIIOKEHHOUN CHITBI.
OnpIThl, JAEMOHCTPUPYIOUIUME 3aBUCUMOCTh CHJIbI TPEHUS
CKOJIBKEHMSI OT Beca TeJjla U XapakTepa COMPUKACAIOUIUXCS
MTOBEPXHOCTEN

3.11 @u3nuecKue SBICHUA B MPUPOAE: MNPUMEPHI JIBUKECHUS
C pa3IMYHBIMU CKOPOCTSMH B JKMBOM U HEXKHUBOU MPUPOJE,
JEUCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHU4eCcKHue yCTPOMCTBA: TMHAMOMETP, HOIIUITHUKH

4 JNABJIEHUE TBEPJbBIX TEJIL, )KMJIKOCTEN N T'A30B

4.1 HaBnenne TBepmoro Tenma. CmocoObl  yMEHBIIEHUS

Y YBEJIMYECHUS JIaBJICHUS
Onepatop 340 000 "KomnaHus "TeH3op"
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4.2 JlaBnenue rasza. 3aBHCHMOCTBH JIaBJICHHUS Taza OT oObema,
TEMIEPATYPHI
4.3 [lepenaua paBiaeHUsST TBEPABIMH TEJAMH, KHIKOCTSIMHU
u razamiu. 3akoH [lackans. [THeBMaTnueckrue MallHbI
4.4 3aBUCUMOCTh  JIABJICHUS  KUJKOCTA  OT  TJIYOUHBI.
['uapocrarnueckuii mapagokc. CooOmaromuecs: COCybl.
['mapaBinueckne MEXaHU3Mbl
4.5 AtMocdepa 3emnn u armocepHoe nasienue. [Ipuunnb
CYIIIECTBOBAHMSI BO3AYIIHON o00omouku 3emin. OnbiT
Toppuuennu. 3aBUCUMOCTh  aTMOC(EPHOTO  JaBJICHUS
OT BBICOTHI HaJ] YPOBHEM MOPSI
4.6 N3mepenue aTMOC(EepHOTO JABJICHUSI. [Tpubopsr
TUTSI I3MEPEHUST aTMOC(EPHOTO JaBICHUS
4.7 JlelicTBUE KMAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJO.
Brirankusaromias (apxumenoBa) cuia. 3akoH ApxuMena
4.8 [InaBanue ten. Bo3gyxomnnaBanue
4.9 [TpakTuyeckue pabOTHI:
HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJIe OT o0bema
MOTPY>KEHHOU B KUJKOCTh YAaCTH TEJa.
OnpenesieHHe  BBITAJIKMBAIONICH  CUJIBI,  JEHCTBYIOIICH
Ha TeJI0, MOTPYKEHHOE B KUJIKOCTb.
IIpoBepka  HE3aBUCMMOCTM  BBITAIKMBAIOIIEH  CHUJIBI,
JIEUCTBYIOILIEN HA TEJO B )KUIKOCTH, OT MACCHI TETA.
OMnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAIKUBAIOLIEH
CHJIbI, JIEUCTBYIOIIEH Ha TENO B JKUIKOCTH, OT oOBema
MOTPY>KEHHON B >KUAKOCTh YacTU Telda W OT IUIOTHOCTH
KUJIKOCTH.
KoHcTpynpoBaHue apeoMeTpa uiu KOHCTPYUPOBAHUE JIOAKU
Y ONPENIENICHUE €€ TPY30I0AbEMHOCTH
4.10 ®duznyeckue SBICHUS B MPUPOJIE: BIUSHHUE aTMOCHEPHOrO
JTABJICHUS Ha )KMBOW OpPraHu3M, MJIaBaHUE PhIO
4.11 TexHudeckue  yCTpPOWCTBA:  COOONIAIOIIMECS  COCY/bI,
YCTPOMCTBO  BOJAOINPOBOJA,  THAPABIMYECKUM  TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIIHEBOM HAcoC,
apeoMeTp
5 PABOTA, MOIIIHOCTb, DHEPTUA
5.1 Mexanuueckas pabora
Onepatop 340 000 "KomnaHus "TeH3op"
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5.2 Mexanunueckasi MOILIHOCTh

5.3 [IpocTble MEXaHU3MBI: phIuar, OJIOK, HAKJIOHHAS TJIOCKOCTD.
[IpaBuiio paBHOBECHS pblyara

5.4 [IprmeHeHue npaBuiia paBHOBECUS pbluara K 0JIOKY

55 «3onoroe mpaBuio» mexaHuku. Kosdduiment monesnoro
neiictBust mMexaHusMoB. [IpocTeie MexaHU3MblI B OBITY
U TEXHHUKE

5.6 [ToTeHImanpHas SHEPTUM Teja, TOAHATOr0 Haj 3eMJIeH

5.7 Kunernueckas sHeprus

5.8 [lonnass MexaHWYeckass JHEprus. 3aKOH HU3MEHEHUs
U COXPAHEHMSI MEXaHUYECKOW SHEPruu

5.9 [IpakTrueckue paboOTHI:
Omnpenenenne pabOThl CWIBI TPEHUS TPU PABHOMEPHOM
JIBUYKEHUU TeJa 10 TOPU3OHTAIBHON MTOBEPXHOCTH.
HccnenoBanne ycaoBU paBHOBECHUS phIUaAra.
N3mepenune KII/l HaKIIOHHOM TIIOCKOCTH.
N3ydeHune 3akoHa COXpaHEHUsI MEXaHUYECKON SHEPruu

5.10 Du3nueCcKne SIBICHUS B IPUPOJE: PbIYark B TEJE YEIOBEKA

5.11 Texanuueckue YCTpOWCTBA: phlyar, MOABUXKHBIN
U HEMOABI)XHBIN OJIOKM, HAKJIOHHAs IUIOCKOCTb, NMPOCTHIE
MEXaHU3MBbI B OBITY

Onepatop 340 000 "KomnaHus "TeH3op"
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8 KUIIACC

IIpoBepsieMble npeaMeTHbIE pPe3yJabTAThl OCBOCHUSI OCHOBHOW 00pa3oBaTe/IbHOM
NPOrpaMMBbl

Kon ITpoBepsieMble PEeIMETHBIE PE3YJIHTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO o0pazoBaTenbHOM IPOrpaMMBbl OCHOBHOTO 00111eT0 00pa3oBaHUs
pe3yJibTara

1.1 HUCIIOJIH30BaTh MOHATHUA

1.2 paznuyaTh SBJIIGHHUS 110 OINMCAHUI0 MX XapaKTEpPHBIX CBOWCTB
U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (Qu3nueckKoe
SIBJICHUE

1.3 pacro3HaBaTh MPOSIBIIGHHE M3YYEHHBIX (PU3HMYECKUX  SIBJICHUM

B OKPY>KAIOIIEeM MUpPE, B TOM YUCIe PU3NYECKUE SIBICHUS B MPUPOJIE,
IIPU 3TOM MEPEBOJIUTH MPAKTHUECKYIO 337jauy B Y4EOHYIO, BBIJIEIISATD
CYIIIECTBEHHBIE CBOMCTBA (TIPpU3HAKN) (PU3UUECKUX SIBICHUI

1.4 ONUCHIBaTh W3y4YCHHBIC CBOMCTBA Te€l M (PU3MUECKHE SBICHUA,
UCHOJNb3ys (pU3MUecKHe BEIMYMHBI, MpPU ONMCAHWU MPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HUCHOJB3YEMBIX  BEJIUYMH,
0003HaYEeHUs U €AUHULBI PU3NYECKUX BETMYUH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOUIME JAHHYIO (PU3WYECKYI0 BEJIMYMHY C JAPYTUMH
BEJIMYMHAMHM, CTPOUTh TIpaduKu  HU3YYEHHBIX  3aBUCHUMOCTEH
(U3UYSCKUX BEIIMUHUH

1.5 XapaKTepru30BaTh CBOWMCTBA Tell, (PU3MYECKUE SIBICHUS U IPOLIECCHI,
UCIIOJIb3ySd W3YYEHHBbIE 3aKOHbI, MpPU ITOM JaBaTh CIIOBECHYIO
GopMyTUpOBKY 3aKOHa M 3allUChIBaTh €ro MaTeMaTHYeCKOoe
BBIPAKEHUE

1.6 OOBSICHATh (HU3UYECKHE TMPOIECChl W CBOKMCTBA Te€l, B TOM 4YHUCIE
U B KOHTEKCTE CHUTyallMii MPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIATh TIPUYUHHO-CIIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE
3 1—2 jorvyueckux IMmaroB ¢ MOMOIIbIO 1—2 M3y4EHHBIX CBOWMCTBA
(u3HUECKUX ABJICHUN, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7 pelarh pacdyeTHbhIE 3a1auu B 2 — 3 JEWCTBUS, MCIOJIB3YS 3aKOHBI
u QopMyinbl, CBs3bIBatOlIMEe (UBMYECKUE BEIUYUHBI: HAa OCHOBE
aHalli3a yCJIOBUA 3aJa4d 3alUCHIBaTh KPATKOE YCJIOBHUE, BBIABIIATH
HEJOCTATOK JAHHBIX JJisi pelIeHUs 3a/Jayd, BBIOMpAaTh 3aKOHBI
U (QopMyIbl, HEOOXOAUMBIE ISl €€ pPEelIeHUs, MPOBOAUTH PACUETHI
M CpaBHUBATh IMIOJIYYCHHOE 3HAUYCHHE (PU3NYECKON BEITMUUHBI
C U3BECTHBIMU JTAHHBIMH
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1.8

pacno3HaBaTh MNPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh IMPU MOMOLIA
(u3nYECKUX METOJ0B, UCIOIb3Ysl ONIMCAHNE HCCIIEI0BAHUS, BBIICIIATh
IIPOBEPSIEMOE IIPEAIIOJIOKEHUE, OLEHUBATH IPABWIBHOCTH IOPSAIKA
IIPOBEICHUS UCCIIEIOBAHNUS, 1€JIaTh BbIBOJIbI

1.9

MPOBOAWTH  OMBITHI 1O HAOMIOACHUIO  (PU3WYECKUX  SIBJICHHUM
Wi  (QU3NYECKUX CBOWCTB Teil: (opMynMpoBaTh MPOBEpPsSEMbIC
MPENNONIOKEHUsI, CcoOMpaTh  YCTAaHOBKY M3  MPEIJI0KEHHOTO
000py/I0BaHMS, OMUCHIBATEH XO/JI OMBITA U (HOPMYITUPOBATH BHIBOIBI

1.10

BBITIOJIHATh MPSIMBIE U3MEPEHUSI C HCIOJIB30BAHUEM aHAJIOIOBBIX
pruOOPOB U TATUYNKOB (PU3UIECKUX BETMIUH, CPABHUBATH PE3YIIbTAThI
M3MEpPEHUH C y4eTOM 3aJJaHHOW a0COIFOTHON MOTPEITHOCTH

1.11

OPOBOJUTH  HMCCIEAOBAaHHWE 3aBUCHMOCTH  OJHOM  (pU3NYECKOU
BEJIMYMHBl OT JPYroM C WCHOJIB30BAHUEM IPSIMBIX H3MEPEHUN:
IUIAHUPOBATh HMCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIINOJHATH
U3MEPEHUs], ClleAysd MPEeAJIOKEHHOMY  IUIaHy, (PUKCUPOBATh
pe3yJbTaThl MOJIYYEHHON 3aBUCHUMOCTH B BUE TaOJIUI U rpaduKoB,
Jie1aTh BBIBOBI I10 PE3yJIbTaTaM MCCIIEOBAHUS

1.12

IPOBOJAUTH  KOCBEHHBIE  M3MEPEHHMS  (PU3MYECKUX  BEIMYMH:
TUTAHUPOBATH U3MEPEHHUSI, COOMPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY,
ciaenays NPEeMJIOKEHHOM HWHCTPYKLIMHU, W BBIYUCIATH 3HAYCHHE
BEJINYMHBI

1.13

coOroaTh  TpaBWIa TEXHUKH  O€30MAaCHOCTH TpH  paboTe
C JJabOpaTOpHBIM 000PYyTOBAHUEM

1.14

XapaKkTepu30BaTh MPUHIUIBI JCHCTBUS HM3YyYEHHBIX MPUOOPOB
U TEXHUYECKHUX YCTPOWCTB C OMOPOM HAa MX OMUCAHHS, HUCIOJB3YS
3HaHHWA O CBOWCTBAaX (PU3MUECKUX SIBICHUW U HEOOXOJUMBIE
¢uznyeckue 3aKOHOMEPHOCTH

1.15

pacrio3HaBaTb HMPOCTHIC TCXHUYICCKUC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI II0 CXEMaM M CXCMATUYHBIM PHUCYHKaM, COCTABJIATHL CXCMBbI
QJICKTPUICCKHX ueneﬁ C IOCICAOBATCIIbHBIM W IIapaJJICJIbHBIM
COCIUMHCHUCM  JOJICMCHTOB, pa3jin4das YCIIOBHEBIC 0003HaYCHUS
9JICMCHTOB 3JICKTPHUYCCKHX ueneﬁ

1.16

NPUBOJIUTHL TPUMEPHl (HAXOAWTh WHOOpPMAIMIO O TMpUMepax)
MPAKTUYECKOTO UCTIONB30BaHMs (PM3UMUECKUX 3HAHUI B TTIOBCETHEBHOU
YKU3HU JJ1 o0ecriedeHust 0€30MacHOCTH P 0OpaIIieHUH ¢ MpudopaMu
U TEXHUYECKUMU  YCTPOMCTBAMHU,  COXPAaHEHUS  370POBBS
U COONIOZICHUSI HOPM JKOJOTHYECKOTO TOBEJCHUS B OKPYXKAIOIICH

cpene
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1.17

OCYIIECTBIISITh TTOUCK HHPOPMAIUU (PU3NIECKOTO COECPKAHUS B CETH
HNHtepHeT, Ha OCHOBE HMMEKOLIUXCA 3HAHUM WU IIyT€M CpPaBHEHUS
JIOTIOJTHUTENIbHBIX MCTOYHUKOB BBIICISATH MHGOPMAIIMIO, KOTOpas
SIBJIIETCS IPOTUBOPEUMBOM UIIM MOXKET OBITh HEJTOCTOBEPHOM

1.18

UCMOJb30BaTh MpPH  BBINIOJHEHUM Y4E€OHBIX 3aJaHUNA  HAy4dHO-
HOMYJIIPHYIO JIUTEPATypy (U3NYECKOTO COJACP)KaHUs, CIPaBOYHBIC
Marepuainbl, pecypcsl cetu VHTepHer; Biaxerb IpUeMaMu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHUsl MHPOPMAIUU U3 OJTHOU
3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC U KPAaTKUE YCTHBIC COOOIICHHUS,
0000mas wHPOPMAIIUIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COZICp)KaHUsl, B TOM YHCJEC IMYyOJMYHO MPEICTABIATh PE3YJIbTAThI
NPOCKTHOM WJIM HCCIIEJOBATEIILCKON JIEATCILHOCTH, IPH 3TOM
I'PaMOTHO HCIIOJIb30BaTh HM3YYCHHBIM TMOHATHHHBIN ammapar Kypca
(U3UKH, COMPOBOXKIATH BHICTYIUICHHE MTPE3CHTAIUCH

1.20

IIPU BBITIOJTHEHUU YYEOHBIX MPOCKTOB U HMCCIEIOBAHUN (PU3NUECKHUX
MPOIIECCOB pacHpeessiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBHUU
C TIOCTaBJICHHBIMH 33aJa4yaMH, CJIECIUTh 3a BBIIOJHEHUEM IUJIaHa
NEeUCTBUI U KOPPEKTUPOBATH €T0, aJICKBATHO OIIEHUBATh COOCTBEHHBIN
BKJaJ B JACATEIBHOCTh TPYIIIbI, BBICTPAMBATH KOMMYHUKATHBHOE

B3aMMO/JICHCTBUE, TPOSBIISISI TOTOBHOCTD pa3peiiaTh KOH(OIUKTHI

IIpoBepsiemble 3J1eMEHTbI CONEPKAHMS

Kon Kon IIpoBepsieMble 3IEMEHTHI COIEPKaHUS
paszena | D»JEMEHTa
6 TEIUIOBBIE ABJIEHMA

6.1 OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPH O-KMHETHYECKOW TEOPUU
CcTpoeHusl BemecTBa. Macca u pazMepsl MOieKysl. OnbIThl,
NOJTBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-
KMHETHYECKOW TEOpUn

6.2 Mogaenu TBEpIOro, *KUJIKOTO U raz000pa3HOTO COCTOSHUI
BemiecTBa. Kpucramiueckue u amopgHsbie Tena

6.3 OObsicHEeHUE CBOMCTB Ta30B, XUAKOCTEH W TBEPIBIX TeN
Ha OCHOBE MOJIOKEHUI MOJIEKYJISIPHO-KUHETUYECKON TEOpUH

6.4 CMmaunBaHNE U KallWJUISIPHBIC SIBJICHUS

6.5 TemioBoe paclIMpeHue 1 CHKaTHE

Onepatop 340 000 "KomnaHus "TeH3op"
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6.6

Temneparypa. CBA3b  TemMmeparypbl CO  CKOPOCTBIO
TEIJIOBOTO JBUKEHUS YaCTHIL

6.7

Buyrpennsiss sueprus. CrocoObl M3MEHEHHsS BHYTpPEHHEN
SHEPrUM: TEIUIoNepeIaya U COBEpUIEHHE Pa0OThI

6.8

Bunpl Temsonepenayu: TEMJIONPOBOIHOCTb, KOHBEKIIHS,
U3ITy4ECHHUE

6.9

KonnuecTBo TerioThl. Y IeibHAsA TEIUIOEMKOCTE BEI[ECTBA

6.10

TemmooOMeH W TEIIOBOE  paBHOBecHe. Y paBHEHUE
TEMJI0BOTro OanaHca

6.11

[InaBneHne M OTBEPACBAHHE KPUCTAIUIMYECKUX BELIECTB.
VY nenpHas TENIOTA IJIABICHUS

6.12

[TapooOpa3oBanne u koHAeHcarus. Vcmapenue. Kumenue.
VYnaenpHas  Temwiota  mapooOpa3oBaHWSA.  3aBHCHMOCTH
TEeMITepaTyphl KUTICHUS OT aTMOC(EPHOTO TaBJICHUS

6.13

BnaxnocTts Bo3nyxa

6.14

3Hepr1/151 TOIIJIMBA. YIIGHBHaH TCILIOTa CTOPAaHUA

6.15

[Tpuniuner pabotsl TernoBbix apurareneit KI1J[ rermmoBoro
nBUrarelisi. TensioBble JIBUTATENIM W 3alllUTa OKPYXKAroIIeh
cpensl

6.16

3aKOH COXpaHEHHUsI W MPEBPAIICHUS] SHEPTrUU B TEIUIOBBIX
rponeccax

6.17

[TpakTuueckue pabOThI:

OnbITEl 1O OOHAPYKEHUIO JEHCTBHUS CHII MOJEKYJSPHOTO
IPUTSHKEHUS.

OneITEl MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHON COJH
WJIM caxapa.

OnbITEl 10 HAOJIIOJEHUIO TEIJIOBOIO pAaCIIMPEHUs] Tra3oB,
KUIKOCTEN U TBEPJBIX TEIL.

OmnpeneneHue 1aBaeHUs BO31yXa B OaJIJIOHE MINPUIIA.
OneITBl, JIEMOHCTPUPYIOLUIME  3aBUCHMOCTb  JABJICHHUS
BO3/[yXa OT €ro 00beMa U HarpeBaHUs WU OXJIAXKICHHUS.
[IpoBepka rUMOTE3bl JMHEMHOM 3aBUCUMOCTH  JIJIUHBI
CTONOMKAa JKMJKOCTM B  TEPMOMETPUUYECKOW  TpyOKe
OT TEMIIepaTyphl.

HaGnronenne w3MeHEHHS BHYTPEHHEH dHEpruud Tena
B pe3yJbTare TeIionepeauu U padoTbl BHEIIHUX CHJL.
HccnenoBanue siBieHUs TEMJI0OOMEHAa MPU CMEUIMBaHUU
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XOJIOAHOM U TOPSYEH BOJBI.

OrnpezneneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOIOU
IIPU TETUIOOOMEHE C HATPEThIM METATITUYECKUM HIHIIMHIPOM.
OnpeneneHrie  yAeJIbHOW  TEIUIOEMKOCTH  BEIIECTBA.
HccnegoBaHue nponecca ucnapeHusl.

OnpeneneHre OTHOCUTEIBHOM BIIAXKHOCTH BO3AyXa.
Onpenenenre yeabHON TEIUIOTHI TJIABJIEHUS JIbAa

6.18

®duznyueckne  SBJICHUS B  TMPUPOJE:  TMOBEPXHOCTHOE
HaTSDKEHUE U KaIMWJUTSIPHBIC SBJICHUS B PUPOJIC, KPUCTAILITBI
B mnpupojne, uznydeHue CoiHIa, 3aMep3aHue BOJIOEMOB,
MopckHe Opu3bl; 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa

6.19

TexHuueckue  yCTpoOMCTBa: KamWuIsIpbl,  IPUMEpPHI
UCIOJIb30BaHUSI KPUCTAIIOB, KUAKOCTHBIA TEPMOMETP,
JATYUK TEMIIepaTyphl, TEPMOC, CUCTEMAa OTOIJICHUS JIOMOB,
TUTPOMETPBI, TICUXPOMETP, MapoBasi TypOWHA, [IBUraTeilb
BHYTPEHHET'O CTOpaHuUs

7 OJIEKTPMYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 Onextpuzanus Tei. J[Ba poia 3JIEKTPUUYECKUX 3apsiioB
7.2 B3anmogeiictBue  3apsbkeHHbIX  Ten.  3akoH — KynoHa
(3aBUCUMOCTh CHJIbI B3aMMOJEHUCTBUSA 3apsDKEHHBIX TeJl
OT BEJIMYUHBI 3apAT0B U PACCTOSIHUS MEXKY TEIaMHU)
7.3 Onexktpuyeckoe mosie. HanpsyKeHHOCTh 3JIEKTPUYECKOTO
nons. [lpuHuun cynepno3uuuM JIEKTPUYECKUX IOJIEH
(Ha KaYeCTBEHHOM YpPOBHE)
7.4 Hocuremn  syekTpHyeckux — 3apsaoB.  OJIEMEHTAPHBIN
anekTpudeckuil 3apsn. Crpoenue aroma. IIpoBomHukn
U JUDJIEKTPUKHU
7.5 3aKOH COXpaHEHMs JIEKTPUYECKOTO 3apsia
7.6 DIIEKTpUYECKUN TOK. Ycnosus CYLIECTBOBaHUS
AIIEKTPUYECKOI0 TOKA. VICTOYHHUKY ITOCTOSHHOI'O TOKA
1.7 JIeHcTBUSL DJIEKTPUUECKOTO TOKa (TEIJIOBOE, XUMHUECKOE,
MarHMTHOE). DIEKTPUUECKUN TOK B )KMJIKOCTSIX U ra3ax
7.8 Onektpuueckag nenb. Cuna  TOKa.  DIEKTPHYECKOE
HanpspKeHUe
7.9 ComnpoTuBIEHHE NPOBOJHUKA. Y IEIIBHOE COMPOTHUBICHHUE
BEIIECTBA
Onepatop 340 000 "KomnaHus "TeH3op"
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7.10 3akon Oma JJ1s y4acTka 1enu
7.11 [TocnenoBarenbHOE 151 MapajjeIbHOe COCIUHECHUE
MIPOBOJTHUKOB
7.12 PaboTa 1 MOIITHOCTh JIEKTPUYECKOTro TOKA. 3aKoH J[>Koyisi-
Jlenua
7.13 DneKTpuYecKue Ienu ¢ TMOTPEOUTENH DIECKTPUUYECKOM
sHepruu B ObITy. KopoTkoe 3ambIkaHue
7.14 [TocrossHHBIE MarHuThl. B3auMoaelcTBHE MOCTOSTHHBIX
MarHuTOB
7.15 MaruutHoe nojie. MarHutHoe 1osie 3eMJIM U €ro 3Ha4eHUe
JUIA )KU3HU Ha 3eMiie
7.16 OneiT Opcrena. MarHuTHOE MOJN€ 3IEKTPUUYECKOrO TOKA.
[IpuMeHeHue FNEKTPOMarHuTOB B TEXHUKE
7.17 JleficTBME MAarHUTHOTO TIOJII Ha TPOBOAHHUK C TOKOM.
DJIEKTPOJBUTATENIb TIOCTOSIHHOTO Toka. Vcnonb3oBaHue
3JIEKTPOJBUTATENIEH B TEXHUYECKUX YCTpOMCTBAX
Y Ha TPaHCIIOpPTE
7.18 OnbiTel @apajnes. SBIeHUE 3MEKTPOMArHUTHOW WHIYKIIUU.
[IpaBuno Jlenna
7.19 OnekrporeHeparop. CrocoObl MOTYyYEHUS DIECKTPUUECKOM
SHEPruu. DJICKTPOCTAHIIUN HA BO3OOHOBIISIEMbIX HCTOYHUKAX
SHEPruu
7.20 [TpakTueckue pabOTHI:
OnpiThl 1O HAOMIOJEHUIO BJIEKTPU3ALUU TEN WHIAYKIHEH
Y TIPU CONPUKOCHOBEHHUH.
HccnenoBanue JEUCTBUS AJIEKTPUYECKOT O OJIS
Ha MIPOBOJIHUKHU U TUDJICKTPUKH.
COopka u mpoBepka pPabOTHI AIEKTPUYECKOM Ienu
MOCTOSIHHOTO TOKA.
H3mepeHue u peryampoBaHUe CUIIbI TOKA.
N3mepeHue u peryaupoBaHre HAMPSIKCHUS.
HccnegoBaHrne 3aBUCHMOCTH CHJIBI TOKA, UAYILIETO Yepes
pPE3UCTOp, OT COMPOTUBIICHHUS PE3UCTOPA WU HAIPSIKECHUS
Ha PE3UCTOpE.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUUECKOTO
COMNPOTUBJICHUS] TPOBOJAHUKA OT €ro JUIMHBI, IUIOIIAJH
MONIEPEYHOr0 CEUCHUS U MaTepurara.
Onepatop 340 000 "KomnaHus "TeH3op"
[IOKYMEHT MOZAMUCAH 3IEKTPOHHOW MOANMCHIO 76

H(4)30Y "TMMHA3US UM. B.B. JABbIAOBA", CyHratynnvHa TaTbsiHa 22.09.25 15:53 (MSK) CepTudukat 02EE417800A5B2FF954CCCO6E530C68356

AnekcaHapoBHa, AMPEKTOp

76



denepanpHas pabouas nmporpamma | dusuka. 7-9 kiaccer (0a30BBIH YPOBEHB)

[TpoBepka npaBmliia CJIOXKEHUS HaANPSHKEHU N
IIPU MOCJIEI0BATEIbHOM COEIUHEHUH JIBYX PE3UCTOPOB.
[TpoBepka mpaBuiia Ui CHJIBl TOKa MpU MapajuleIbHOM
COEIMHEHUH PE3UCTOPOB.

Omnpenenenue padOTHI ITEKTPUUECKOT O TOKA, MAYIIETO Yepes
pe3ucTOop.

Omnpenenenue MOIIIHOCTHU AIIEKTPHUIECKOTO TOKa,
BBIJICJISIEMOU HA PE3UCTOPE.

HccrnenoBanne 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO dYepes
JaMIIOYKY, OT HAIpsKEHUS Ha HEM.

Onpenenenune KII/] narpeBarers.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBHUSI MOCTOSIHHBIX
MarHuToB.

N3yueHne MarHUTHOTO MOJISl TOCTOSIHHBIX MAarHUTOB MIPH UX
00BEIMHEHUU U Pa3/ICIICHUU.

Hccnenosanue JEUCTBUA JIEKTPUYECKOr0 TOKa
Ha MAarHUTHYIO CTPEIIKY.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD CHUJIBI

B3aMMOJICVCTBHS KaTYIIKH C TOKOM M MarHuTa OT CUJIbI TOKa
Y HAIIPaBJIEHUS TOKA B KATYIIIKE.

N3ydeHne neUCTBAST MAarHUTHOTO TMOJII HA TPOBOJHHUK
C TOKOM.

KoHcTpynpoBaHue u u3ydeHHe paboThl JICKTPOIBUTATEIIA.
N3mepenne K] anekTpoaBuraTteapHOM yCTAHOBKH.

OneIThl IO MCCHEAOBAHUIO SBJICHUSI DJICKTPOMArHUTHOM
WHIYKIUH: HCCJICOBAHNEC W3MEHCHUMN 3HAYCHUS
Y HapaBJICHUs] MHIYKIIMOHHOT'O TOKA

7.21 dusnyecKkre SBJICHHUS B MPUPOAE: DICKTPUUCCKUE SBICHUS
B armocdepe, DOIEKTPUUECTBO IKUBBIX  OpPTaHU3MOB,
MarHuTHOE noJje 3eMid, Ipeid MoIaoCcoB, poJib MArHUTHOTO
MOJISL JUIsl )KU3HU Ha 3emiie, OJISIPHOE CUSTHUE

7.22 TexHuueckre ycTpOWCTBA:  BJIEKTPOCKON,  aMIIEPMETP,
BOJITMETP, PEOCTAT, CUYETYUK OJIIEKTPUUECKOW DHEPIUH,
AIIEKTPOOCBETUTEIIbHBIE npubopHl, HarpeBaTeJIbHbIC
3IEKTPOIPUOOPHI (mpumepsl), DIEKTPUYECKUE
NPEIOXPAHUTENHN,  DJIEKTPOMArHuT,  3JIEKTPOJBUTATENb
MOCTOSIHHOT'O TOKa, T€HEpaTOp MOCTOSHHOI'O TOKA

Onepatop 340 000 "KomnaHus "TeH3op" ———

JIOKYMEHT MOZAMNUCAH SNEKTPOHHOM MOAMUCHIO 77

H(4)30Y "TUMHA3US UM. B.B. ABbIAOBA", CyHratynnuHa TaTbsiHa 22.09.25 15:53 (MSK) Ceptudukat 02EE417800A5B2FF954CCCO6E530C68356
AnekcaHapoBHa, AMPEKTOp

77



denepanpHas pabouas nmporpamma | dusuka. 7-9 kiaccer (0a30BBIH YPOBEHB)

9 KVIACC

IIpoBepsieMble npeaMeTHbIE pPe3yJabTAThl OCBOCHUSI OCHOBHOW 00pa3oBaTe/IbHOM
NPOrpaMMBbl

Kon IIpoBepsieMble IpEAMETHBIE PE3YIIBTAThl OCBOEHUS OCHOBHOU
MIPOBEPSEMOTO o0pazoBaTenbHOM IPOrpaMMBbl OCHOBHOTO 00111eT0 00pa3oBaHUs
pe3yJibTara

1.1 MCIIOJIb30BATh N3YyUYECHHBIE TOHATUS

1.2 paznuyaTh SBJIIGHHUS 110 OINMCAHUI0 MX XapaKTEpPHBIX CBOWCTB
U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (Qu3nueckKoe
SIBJICHUE

1.3 pacro3HaBaTh MPOSIBIICHHE M3YYEHHBIX (PU3HMYECKUX  SBJICHUUN

B OKPY>KAIOIIEeM MUpPE, B TOM YUCIe PU3NYECKUE SIBICHUS B MPUPOJIE,
IIPU 3TOM MEPEBOJIUTH MPAKTHUECKYIO 337jauy B Y4EOHYIO, BBIJIEIISATD
CYIIIECTBEHHBIE CBOMCTBA (TIPpU3HAKN) (PU3UUECKUX SIBICHUI

1.4 ONHUCHIBaTh W3y4YCHHBIC CBOMCTBA Te€l M (PU3NUYECKUE SIBICHMUS,
UCHOJNb3ys (pU3MUecKHe BEIMYMHBI, MpPU ONMCAHWU MPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HUCHOJB3YEMBIX  BEJIUYMH,
0003HaYEeHUs U €AUHULBI PU3NYECKUX BETMYUH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOUIME JAHHYIO (PU3WYECKYI0 BEJIMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTHh TpaduKU  HU3YYEHHBIX  3aBUCHUMOCTEU
(U3UYSCKUX BEIIMUHUH

1.5 XapaKTepru30BaTh CBOWMCTBA Tell, (PU3MYECKUE SIBICHUS U IPOLIECCHI,
UCIIOJIb3ySd W3YYEHHBbIE 3aKOHbI, MpPU ITOM JaBaTh CIIOBECHYIO
GopMyTUpOBKY 3aKOHa M 3allUChIBaTh €ro MaTeMaTHYeCKOoe
BBIPAKEHUE

1.6 OOBSICHATH (DU3NUYECKHE TPOIECChl U CBOMCTBAa TEJlI, B TOM YHCIIE
U B KOHTEKCTE CUTyalluld MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh TIPUYUHHO-CIIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE
U3 2—3 JOTMYECKUX IIAaroB C IOMOIIBIO 2—3 M3y4EHHBIX CBOWCTBA
(u3HUECKUX ABJICHUMN, (PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7 pemiaTh pacdeTHble 3ajadyd (OmMparonipecs Ha CHCTeMy U3 2-—3
ypaBHEHUH), UCHONB3Yysl 3aKOHBI W  (OPMYJBI, CBS3BIBAIOIINEC
¢usznyeckue BENWYMHBL: HAa OCHOBE aHalM3a yCIOBHS 3ajaud
3aliChIBaTh ~ KpPaTKOE€  YCIOBHE,  BBIBIATH  HEJOCTAIOIIHE
Wi W30BITOYHBIE JIaHHBIE, BBHIOMPATh 3aKOHBI U (OPMYJIBI,
HEOOXOAMMBbIE ISl PEIIeHMs, MPOBOAMTH pacyeThl M OLIEHUBATh
PEATUCTUYHOCTD MOJIY4€HHOI'O 3HAaUeHUsI (PU3NUECKON BEITUUUHBI
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1.8

pacno3HaBaTh MNPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh IMPU MOMOLIA
(u3NYECKUX METOI0B, UCIIOJIb3YsI OIMCAHUE UCCIIEIOBAHMUSI, BBIIETATh
IIPOBEPSIEMOE IIPEAIIOIOKEHHUE, OLCHUBATH IIPABWIBHOCTH IOPAAKA
IIPOBEICHUSA HCCIICOBAaHMs, JEJaTh BBIBOJABI, WHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOJCHUI U ONBITOB

1.9

INPOBOJUTH ONBITBI 1O  HAOMIOJICHHIO  (U3UYCCKUX  SBICHUM
WM (PU3NUYECKUX CBOMCTB TEJI: CAMOCTOSTEIHLHO COOMPATh YCTAHOBKY
13 U30BITOYHOTO HAOOpa 000PYIOBAHNUS, OMUCHIBATH XOJ] OMBITA U €T0
pe3ynbTarhl, GOPMYIUPOBATH BHIBOIBI

1.10

MPOBOANTh TPU HEOOXOAMMOCTH CEpPHI0 TPSIMBIX HW3MEPCHH,
OTpesieNisisi CpefHee 3HaYeHUuEe H3MepsieMOd BeIMYUHBI ((OKYyCHOE
paccTosiHhe CcOoOMparoIiel JIMH3bI), 00OCHOBBIBaTH BBIOOP cCrocoOa
u3MepeHus (M3MEPUTENIHHOrO Mprodopa)

1.11

MPOBOANTH HCCIICIOBAHWE 3aBUCUMOCTEH (U3MYECKUX BEIHMYHH
C UCIOJIb30BAHUEM MPAMBIX U3MEPEHUN: TIJIAHUPOBAThH UCCIIEIOBAHKE,
CaMOCTOSITETTLHO COOUpaTh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTAThI
MOJIYUCHHON 3aBUCUMOCTH (DM3MYECKUX BEIMYUH B BHJIE TaOJIHII
U TpaUKoB, JIeJaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS

1.12

MPOBOANTH  KOCBEHHBIE  W3MEPEHHS  (PU3MYECKUX  BEIIMYHH:
TUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBINOJHATH W3MEPEHHUs, CIEeAysd MPEAJIOKEHHON WHCTPYKIUU,
BBIUUCIIATh 3HAYCHUE BEJIUYMHBI W AHAIM3UPOBATH IIOJYYECHHBIC
pe3yabTaThI C YYETOM 33IaHHOW MOTPEUIHOCTU U3MEPECHUN

1.13

coOroaTh  TNpaBWJIA TEXHUKH  O€30MacHOCTH mpu  padote
¢ 1abopaTopHBIM 000pYyAOBAaHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKK HM3YyYEHHBIX (DU3MUECKUX MOJETICH:
MaTepuaibHas TOUKa, a0COIIOTHO TBEPAOE TEN0, TOUCYHBIA HCTOYHUK
CBETA, JIy4, TOHKas JMH3a, [UIAHETApHAas MOJEIb aroMa, HYKIOHHAs
MOZEJIb aTOMHOI0 sipa

1.15

XapaKkTepru30BaThb NPHUHIMUIBI JEUCTBHS HW3YYEHHBIX NpHOOPOB
U TEXHUYECKUX YCTPOMCTB C OIOPOM HA MX ONMCAHUA, UCIIOJIb3Ys
3HaHHUSA O CBOWCTBAaX (PU3MUECKUX SIBICHUA U HEOOXOJUMBIE
¢uznyeckue 3aKOHOMEPHOCTU

1.16

UCIIOJIb30BATh CXEMBl M CXEMATUYHBICE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, VU3MEPUTENBHBIX pudopoB
U TEXHOJIOTUYECKUX MPOIIECCOB MPH PEIICHUH YUeOHO-TIPAKTUIECKUX
3a/1a4, OMTHYECKUE CXEMBI JIJISl TOCTPOSHUS N300paKEeHU B TUIOCKOM
3epkalie u coduparouiei JinH3e
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1.17

NPUBOJIUTH TPUMEPHl (HAXOAWTh WHMOpPMAIMIO O TMpUMepax)
MPAKTUYECKOT0 UCTIONB30BaHMs (PU3UMUECKUX 3HAHUI B TTOBCETHEBHOM
YKU3HU )1 o0ecriedeHus: 0€30M1acCHOCTH MPU 0OpaIieHUuu ¢ mpudopaMu
U TEXHUYECKUMU  YCTPOMCTBAMHU,  COXpPAaHEHHUS  370POBBS
U COOJIOZICHUSI HOPM JKOJOTHYECKOTO TMOBEACHHUS B OKPYXKAIOIIEH

cpene

1.18

OCYIIECTBIIATH MTOMCK HHPOpMannK (HU3NIECKOTO COJICPKAaHUS B CETH
WNuTtepHer, camocToATenbHO (GOPMYIHUPYST TOUCKOBBIM  3ampoc,
HAaXOAUTh TIYTH  OMNpPEACNCHUS  JOCTOBEPHOCTH  IOJYYCHHOM
uH(OpMaMK HAa OCHOBE HMEIOIIMXCS 3HAHWUH W JIOMOJIHUTEIHHBIX
HMCTOYHUKOB

1.19

UCIOJIb30BaTh IPU  BBIIOJHEHUM Y4EOHBIX 3aJaHUA HAy4dHO-
HOMYJIIPHYIO JIUTEPATypy (U3NYECKOTO COJAEP)KaHUs, CIIPABOYHBIE
MaTepuallbl, pecypcbl ceTH VHTepHeT; BlIaaeTb NpUEMaAMHU
KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHUsl UHPOPMALUU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBEe MHGOpPMAlUM M3 HECKOJbKHX HCTOYHUKOB (PU3UYECKOTO
colepXaHus, NYyOJUYHO TPEACTABISATh PE3YJAbTAThl MPOEKTHOMN
WM UCCIIEIOBATENbCKOM  JAEATENIBHOCTH, NPU 3TOM TI'PaMOTHO
WCIIOJIb30BATh U3YYCHHBIN MOHATUINHBIN anmnapar u3y4aeMoro pas3aeia
GU3MKKN W COMPOBOXKJATh BBICTYIUICHHE TpPE3CHTAIIUEN C y4eToOM
0COOCHHOCTEH ayIUTOPUHN CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUU YYE€OHBIX MPOEKTOB U UCCIEAOBAHUM (DU3NUECKUX
MPOIIECCOB paCHpeNemsiTh O0S3aHHOCTH B TPYMIIE B COOTBETCTBHUH
C TOCTaBJICHHBIMH 33Ja4aMH, CJIEIUTh 3a BBINOJHEHUEM IUIaHA
JENCTBUN 1 KOPPEKTUPOBATH €T0, aJICKBATHO OIIEHUBATH COOCTBEHHBIH
BKJAaJ B JAEATEIIBHOCTh TPYIIbl, BBICTPAUBATH KOMMYHUKATHBHOE
B3aMMO/ICHCTBUE, TPOSBIISISI TOTOBHOCTD pa3peniaTh KOHMIUKTHI

IIpoBepsiemble 3JIEMEHTHI CONEPKAHMS

Kon Kon [IpoBepsieMble PIIEMEHTHI COIEPKAHUS
paszena | dJIeMEHTa
8 MEXAHUYECKUE ABJIEHUA
8.1 Mexanunueckoe nBuxeHue. MarepuanbHas Touka. Cucrema
oTcyeTa
Onepatop 340 000 "KomnaHus "TeH3op"
JIOKYMEHT MOAMUCAH SNTEKTPOHHOI MOAMUCHIO 80

H(4)30Y "TMMHA3US UM. B.B. JABbIAOBA", CyHratynnvHa TaTbsiHa 22.09.25 15:53 (MSK) CepTudukat 02EE417800A5B2FF954CCCO6E530C68356

AnekcaHapoBHa, AMPEKTOp




denepanpHas pabouas nmporpamma | dusuka. 7-9 kiaccer (0a30BBIH YPOBEHB)

8.2 OTHOCHUTETFHOCTh MEXAaHHUUECKOTO IBYKCHHS

8.3 PaBHOMEpHOE MPsIMOJIMHEHHOE JBUKCHHE

8.4 HepaBHomepHOoe mpsMonuHeiiHoe aBkeHue. CpemaHsis
M MTHOBCHHas CKOPOCTh Tela TMpH HEPAaBHOMEPHOM
JIBUKCHHUH

8.5 VYckopenne. PaBHOyCKOpEHHOE MPSIMOIMHENHOE IBH)KECHUE

8.6 CBobOoanoe manenne. OnbiTel ["anunes

8.7 PaBHOMEpHOE NBHKEHME 11O OKpYKHOCTHU. [lepnon n yactora
oOpaieHus. JInneninas u yrioBas CKOpOCTH.

LleHTpOoCTpEMUTENBLHOE YCKOPEHUE

8.8 [lepBrrit 3akoH HeroToHA
8.9 Btopoii 3akon HeroToHa
8.10 Tperuii 3akoH HproToHa
8.11 [IpuHUIMT CyNIepIO3UIIUU CHIT

8.12 Cuina ynpyroctu. 3akoH ['yka

8.13 Cuia TpeHHUs: CUIIa TPEHHUS CKOJIbKEHU S, CHJIA TPEHHUS TTOKOS,
JIPYTrUe BUJIbI TPEHUS

8.14 Cuita TSKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE
CBOOOJHOIO MaIeHUs

8.15 JIBmxenue mianer Bokpyr ConnHua. IlepBas xocMuueckas
CKOpoCTh. HeBecoMOCTh U nieperpys3ku

8.16 PaBHoBecue MarepuaqibHOW TOYKH. AOCOIIOTHO TBEPAOE
TEJO
8.17 PaBHoBecue TBepmOro Teda C  3aKPEIUIEHHOM  OChIO

BpalllCHU. MOMEHT CHIJIBI. ]_IGHTp TSAXKCCTH

8.18 Nmnynse Tena. U3menenne umiyibca. IMynbe cuib
8.19 3aKOH COXpaHEHHUs UMITYJbCca
8.20 PeaktuBHOE 1BUXKEHUE
8.21 Mexanudeckasi paboTa ¥ MOILTHOCTb
8.22 Pabora cun Tsbkectd, ynpyroctd, TpeHus. CBs3b SHEPruu
U paboThHI
8.23 [loreHnmanbpHas SHEPrus Teia, MOJHATOrO HaJl TOBEPXHOCTHIO
3emiaun
Onepatop 340 000 "KomnaHus "TeH3op" ———
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8.24 [ToreHuMaIbHAS SHEPTHS CHKATOM TIPYKUHBI

8.25 Kunernueckas sueprus. Teopema 0 KHHETHUECKOH SHEPTUU

8.26 3aKOH COXpaHEHUS MEXaHHMUECKOH YHEPTUn

8.27 [TpakTuyeckue pabOTHI:
Omnpenenenne cpeaHed CKOPOCTU CKOJBXKEHUs Opycka
WA IBUKCHMSI IIAPHKA TI0 HAKJIOHHOM MIIOCKOCTH.
OmnpezneneHue YCKOpPEHHsS Tela NpPU PABHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM TJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU
Opyd  pPaBHOYCKOPEHHOM  JBWKEHUMM 0€3  HadyadbHOM
CKOpPOCTH.
[IpoBepka THUMNOTE3bI: €CIM MPU  PABHOYCKOPEHHOM
JBUKCHUH 0€3 HauaabHOW CKOPOCTH YT OTHOCATCS KaK psif
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHME MPOMEKYTKU
BPEMEHU OJINHAKOBBHI.
HccnenoBanue 3aBUCHUMOCTH CUJIbI TPEHUS CKOJIBKECHHS
OT CHJIBI HOPMAJIbHOTO JIaBJICHHUSL.
Omnpenenennie KO3QPUIMEHTA TPEHUS CKOTIbKEHUS.
OmnpeneneHune )KeCTKOCTH NPY>KUHBI.
Omnpenenenue pabOThl CUJIBI TPEHHUS MPU PAaBHOMEPHOM
JBUYKCHHUH TeJa M0 TOPU30HTAILHON MTOBEPXHOCTH.
OmnpeneneHue pabOTHI CHJIBI YIPYTOCTH TIPH TOABEME
rpy3a C HCIOJb30BAHUEM HEMOJBUKHOIO M IMOJBHXKHOTO
OJIOKOB

8.28 dusznyeckue SBJICHHS B NPUPOAC: NPWIUBHI W OTJIMBBI,
nBwkenne 1aHer (CONHEYHOM CHCTEMBbI, pPEaKTHBHOE
JIBUYKEHHE KUBBIX OPraHU3MOB

8.29 Texnuueckue YCTpOMCTRA: CIIUIOMETD, TATYUKH
MIOJIOKEHUS], PACCTOSIHUSA U YCKOPEHMUSI, PAKEThI

9 MEXAHUWYECKHWE KOJIEBAHWSA 1 BOJIHBI

9.1 KonebarenpHoe nBukeHrne. OCHOBHBIE XapaKTEPUCTHKU
KoJIeOaHMI: epuo, 4acToTa, aMIUIUTyaa

9.2 MaremaTndyecknii U NpyKUHHBIA MasTHUKU. [IpeBpainenue
SHEPTUH MPHU KOJICOATETHHOM JBUKCHUH

9.3 3aryxatomue KkosneOaHus. BbIHyXIeHHble — KoJeOaHMS.
Pe3onanc
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9.4 Mexannueckre BOJHEL (CBoiicTBa MEXaHMYECKHUX BOJIH.
[IpogosbHBIE W TMONEpPEYHbIE BOJHBL. JlIMHA  BOJIHBI
U CKOpPOCTb €€ paclnpocTpaHeHUsd. MexaHW4YeCKHe BOJIHBI
B TBEPJIOM TEJEC, CCUCMUYECKUE BOTHBI

9.5 3ByK. [ poMKOCTh M BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6 Wudpa3Byk U yIbTpa3ByK

9.7 [TpakTuyeckue pabOThI:

Onpenenenne YaCTOTBI u nepuoza KoJieOaHuit
MaTeMaTUYECKOr0 MasTHHKA.

OmnpezeneHre 4acToThl U MEpHoJia KoJeOaHU MPY>KMHHOTO
MasTHHKA

HccaenoBanue 3aBUCUMOCTH nepuoaa KoJIeOaHu i
MOJABEIIEHHOTO K HUTHU TPYy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH nepuojaa KoJeOanuit
MPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a.

ITpoBepka HE3aBUCHUMOCTHU nepuoja KoJIcOaHu I
rpy3a, IIOABEIICHHOIO K HHUTH, OT MacChl TIpy3a
1 YKECTKOCTH NMPYKUHBI. I3MepeHne yckopeHust CBOOOTHOTO
IaCHUS

9.8 @u3nyecKkue SBICHUS B IMPUPOJE: BOCIPUITHUE 3BYKOB
KUBOTHBIMH,  3EMIICTPSICCHHE, CEHCMUYECKHE  BOJIHBI,
IlyHaMH, X0

9.9 TexHHu4eckue  yCTPOMCTBA:  DXOJIOT,  MCIOJIb30BAHHE
yIIbTPa3ByKa B OBITY 1 TEXHUKE

10 SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DJIEKTPOMArHUTHOE TOJe. DJEKTPOMAarHWTHBIC BOJIHBI.
CBoiicTBa AIEKTPOMArHUTHBIX BOJH

10.2 [IIxamna 3J1eKTPOMarHUTHBIX BOJIH

10.3 DJeKTpOMaruuTHas npupona cBera. CKOpOCTh CBETA.
BomnHOBEBIE CBOMICTBA CBETA

10.4 [TpakTuyeckue pabOThI:
N3yueHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOMIILHOTO TenedoHa

10.5 dusnyecKue SBJICHUS B MPUPOJIC: OMOJOrMYECKOe ICUCTBUE
BUJMMOTO, yIbTPa(pHOIETOBOrO AU PEHTI€HOBCKOIO
U3IIy4eHU N
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10.6

TexHuueckue yCTPOMCTBA: HCIIOJIb30BAHUE
AJIEKTPOMArHUTHBIX BOJIH JUJIs1 COTOBOM CBSI3U

11 CBETOBBLIE

ABJIEHUA

11.1 JlyueBas moznenb cBera. IcTOUHMKHM cBeTa

11.2 [IpssMOIMHENHOE PacCIPOCTPaHEHHUE CBETA

11.3 Otpaxenue ceta. [lmockoe 3epkajo. 3aKOH OTpaKEHUs CBETA

11.4 [Ipenomiienne cBeta. 3aKkoH mpenomiieHUst cBera. [lomHoe
BHYTPEHHEE OTPaKCHHE CBETa

115 Jlunza. Xon ayueii B IMH3E

11.6 OnTtuyeckas  cucrema  (oToammapara,  MHUKPOCKOIaA
U TeJIeCKoIa

11.7 ['maz  kak  onTuyeckas  CUCTEMA. bimzopykocTh
U 1aJIbHO30PKOCTh

11.8 Paznoxxenne Oenoro cBera B crnekrp. OmbiTel HbloTOHA.
CroxeHne CrieKTpasIbHbBIX 1[BETOB. [{ucnepcus ceta

11.9 [TpakTuyeckue pabOThI:
HccnenoBanrue 3aBHCHUMOCTH yrila OTPaXEHHUS CBETOBOTO
Jdyda OT yrijia maJeHus.
M3yuenne  XapakTepUCTHK  HW300paxeHHWs  IpeaMmeTa
B IUIOCKOM 3€pKalie.
HccnenoBanre 3aBUCMMOCTH yrila MPEIOMJICHHS] CBETOBOTO
Jy4a OT yriia majeHusl Ha TPAHUIIE «BO3IYX — CTEKIIO».
[Tonyyenune n300paxeHuit C MOMOIIBIO COOMPAOILIEH JIUH3HI.
Onpenenenne (HOKYCHOTO PaCCTOSIHUSI U ONTUYECKON CHJIBI
coOuparouiei JIMH3bI.
OnbITHI IO Pa3JI0KEHUIO OEJIOro CBETa B CHEKTP.
OneIThl 1O BOCHPHUATHIO IIBE€TA TNPEIMETOB TPH HX
HAOJI0ICHUH Yepe3 [IBETOBbIC (PHIILTPHI

11.10 dusnueckue ABIEHUs B pupoze: 3aTMeHus ConHia u JIyHbl,
1[BETa TeJl, ONTUYECKUE SIBJICHUs B aTMocdepe (IBET HeOa,
pedpakius, paayra, MUPax)

11.11 TexHuueckue ycTpoucTBa: OYKH, MEPUCKOI, (hoToarmapar,

OIITHYCCKUEC CBCTOBOAbI

12 KBAHTOBbDIE ABJIEHUA

12.1 OmneiTel Pezepdopaa u nnanerapHas mojaesnb aroma. Mojenb
aroMa bopa
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12.2 Hcnyckanue W TMOIVIOIIEHWE CBeTa aroMoM. KBaHTBHIL.
JIuHenyaTpie CIIEKTPBI

12.3 PanuoaktuBHOCTE. Asb(ha-, OeTa- U raMma-u3IydeHus

12.4 Crpoenne aTtomMHOro sijgpa. HykinoHHas moneinb aTOMHOIO
anpa. M3oronsl

12.5 PannoaktuBHbie mnpeBpamienus. llepumon momypacnana
aTOMHBIX sIJIep

12.6 SnepHbie peakiuu. 3aKOHBI COXPAHEHUSI 3apsIOBOrO
¥ MacCOBOT'O YHCET

12.7 OHeprusi CBs3H aTOMHBIX si7iep. CBA3b MacChl U SHEPTUH

12.8 Peakuuu cunTe3a u neneHus snaep. VMcrouHwku sHeprum
ConHIia 1 3Be311

12.9 Snepnas sHepreTuka. /[encTBue paIuOaKTUBHBIX U3TYYECHUN
Ha KUBbIC OPTraHU3Mbl

12.10 [TpakTuyeckue pabOTHI:
HaGnrogenne  CcrjiomHbIX W JUHEHYATBIX  CIIEKTPOB
U3ITY4CHUS.

HccnenoBanue TPEeKOB: H3MEPEHHE DSHEPrUM  YaCTHIIbI
10 TOPMO3HOMY TIyTH (110 oTorpadusim).
W3mMepenue painoakTUBHOrO (poHa

12.11 @u3nyeckue  SABJICHHUS B  MPUPOAE:  E€CTECTBEHHBIN
paAroOaKTUBHBIN (OH, KOCMUYECKUE JTy4d, PaJHMOAKTHUBHOE
U3ITy4YeHUe IPUPOIHBIX MUHEPAJIOB, JefCcTBUE

PadUOAKTUBHBIX I/ISJ'Iy‘ICHI/Iﬁ Ha OpraHnnsm 4C€JIOBCKa

12.12 TexHUYecKue yCTpOMCTBA: CIIEKTPOCKON, WHANBUYATbHBIN
J03UMETp, Kamepa BunbcoHa
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INIEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MPOBEPAEMBIX TPEBOBAHUI K PE3YJIbTATAM OCBOEHUSI
OCHOBHOI OBPA3OBATEJIBHOM MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHMA U OJIEMEHTOB COAEPKAHUSA 110 PU3UKE

Jlis TpoBesieHUsT OCHOBHOI'O TOCYAApCTBEHHOI'O 3K3aMeHa Mo (u3uke (manee —
OI'D no ¢u3uke) UCnonb3yercs nepeueHb (KoAu(PUKaTop) MpoBepseMbIX TpeOOBaHUMN
K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MPOrpaMMbl OCHOBHOI'O OOLIETO
00pa30BaHUs U JIIEMEHTOB COJIEP)KAHUS.

IIpoBepsiembie Ha OI'D no pusuke TpedOBaHMS K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeJIbHOW MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusA

Kon [TpoBepsiembie TpeOOBaHUS K TPEIMETHBIM pe3yJibTaraM 0a30BOro
IPOBEPSEMOTO YpPOBHSI OCBOEHUSI OCHOBHOM 00pa30BaTENbHON MPOrpaMMBbl
TpeOoBaHUs OCHOBHOT0 00111er0 00pazoanusi Ha ocHoBe GI'OC
1 [Tonumanue ponu GU3UKU B HAYYHON KapTUHE MUPA;

chopMUPOBAaHHOCTb 0A30BBIX MPEACTABICHUM O 3aKOHOMEPHOM CBSI3U
Y MI03HABAEMOCTH SIBJICHHH MIPUPOJIBI, O POJIH SKCIIEPUMEHTa B (PH3HUKE,
0 cUCTeMOO00Opa3yroIel poiu (PU3MKK B pa3BUTHH €CTECTBCHHBIX HAYK,
TEXHUKHU U TEXHOJIOTU, 00 SBOJIIOIUHU (PU3UUECKUX 3HAHUN U UX POJIH
B ILIEJIOCTHOM €CTECTBEHHOHAYyYHOM KapTUHE MHpa, O BKJIaJAe
POCCUICKMX W 3apyOekKHBIX YYCHBIX-(DU3UKOB B Pa3BUTHE HAYyKH,
0OBSICHEHHE TIPOILIECCOB OKPYXKAIOIIEr0 MHUpPa, Pa3BUTHE TEXHUKU
1 TEXHOJIOT UM

2 3HaHMS O BHMJAX MaTepuu (BELIECTBO U MOJE), O ABMXKEHUU Kak
crioco0e CyIIeCTBOBaHUS MaTEPUH, 00 aTOMHO-MOJIEKYJIIPHON TEOPUU
CTPOCHHUS BEIECTBA, O (PM3MUECKON CYUTHOCTH SIBICHUI MPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHUE Pa3JINyaTh SIBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PUINIECKOE
SIBJICHUE;

YMEHHE pacro3HaBaTh MNPOSBICHUE U3yUYEHHBIX QU3NYECKUX SIBJICHUIM
B OKpYXKAalollleM MHpPE, BBbIACIAS HUX CYLICCTBEHHBIE CBOMCTBA
(Mpu3HaKK)

3 Bnagenune ocHOBaMM MOHSATHUMHOIO ammnapara ¥ CUMBOJMYECKOTO
s3bIKa (PU3UKHU U UCTIOJIb30BAHME UX JJIS PEIICHUs y4eOHBIX 3a71a4;
YMEHHE XapaKTepU30BaTh CBOWCTBA Tel, (PU3WYECKUE SBICHUS
U TIPOILIECChl, HCIMONB3Yyd (PyHIaMEHTaIbHbIE M JIMIUPUUYECKUE
3aKOHBI
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4 YMeHue onuchiBaTh HN3Y4YCHHBIC CBOMCTBA T U (1)I/I3I/I‘-ICCKI/IC SABJICHHA,
HCIIOJIb3Y: (1)I/I3I/ILICCKI/IC BCJIMYMHBI

5 Brnagenne ocHOBaMHM METOAOB HAyYHOrO TO3HAHHS C YYETOM
coOroIeHus MpaBuil 0€30MMaCHOTO TPyJa:

HaOmoneHne (GU3NUECKUX SIBJICHUI: YMEHHUE CaMOCTOSITEIbHO
coOupaTh OKCIEPUMEHTAIbHYI0 YCTAaHOBKY W3 JIaHHOTO Habopa
000pyIOBaHMS 110 UHCTPYKIIMH, OTIMCHIBATH XOJI OIbITa U 3alUCHIBAThH
€ro pe3yabTaThl, (HOPMYIUPOBATH BHIBOIHI;

IIPOBEICHNE TIPSIMBIX U KOCBEHHBIX U3MEPECHUI (PU3NYECKUX BEITHYHH:
yMEHHE T[JIAaHUPOBAaTh HW3MEpPEHHS, CaMOCTOSTENLHO COOMpAaTh
OKCIIEPUMEHTAJBHYI0O yCTAaHOBKY TIO HWHCTPYKIIMH, BBIYUCIATH
3HaYeHWE BEIMYHMHBI W aHAIM3HPOBATH IOJYYCHHBIC PE3YJIbTaThI
C YU4ETOM 33JJaHHOM MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHII;
NPOBEACHUE HECIOXKHBIX  OKCIEPUMEHTAJIbHBIX  MCCIEIOBAHUIA;
CaMOCTOATENIFHO  COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTaHOBKY
U TIPOBOJUTH UCCIICIOBAHWE 110 WHCTPYKIUH, TPEACTABIATDH
MOJIYUCHHbIE 3aBUCUMOCTH (PU3WYECKUX BEJIWYUH B BHJIC TaOJIHII
U TrpauKoOB, YUYUTHIBATH MOTPEUIHOCTH, JEJaTh BBIBOJLI IO
pe3ysbTaTaM UCCIEI0BaHUS

6 [lonumanue  XapakTepHBIX  CBOMCTB  (PU3MYECKUX  MoJese
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO0, MOJAEIU CTPOEHUs
ra3oB, JKUIKOCTEH M TBEPAbIX TeJd, IUIAHETapHash MOJENb aroMma,
HYKJIOHHasE MOJIelb aTOMHOTO sJipa) W yMEHHE MPHUMEHITh HX
U1l O0BsICHEHUST (PU3UYECKUX MPOLIECCOB

7 YMeHne oOBICHATh (PU3MYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM
YUCJIE W B KOHTEKCTE CHUTyallud NPAKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBIISATh NPUYUHHO-CIICICTBEHHBIE CBSA3U
U CTPOUTH OOBSICHEHUE C OTIOPOM Ha U3YUYEHHbIE CBOMCTBA (PU3HUECKUX
SIBJICHUH, (DU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETU

8 YMeHue pemiath pacueTHble 3agadu (Ha 0Oaze 2-3 ypaBHEHUN),
UCIIONIb3YSd 3aKOHBI U (OpMyJbl, CBs3bIBaIOIINME (PU3NYECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allUCHIBATh KpaTKOE YCIOBUE 3aJlayH,
BBISBJISTh HEJOCTAIOIINE JaHHBIC, BBHIOMPATH 3aKOHBI M (HOPMYJIBI,
HEOOXOIMMBIE JIJIS €€ PEeIIeHUs, UCIIOIB30BaTh CIIPABOYHBIC JaHHEIC,
MIPOBOAWTH PACUYEThl W OIEHWBATh PEATMCTUYHOCTH MOJY4EHHOTO
3HAYCHUS (PU3NYECKON BEIMUYUHBI; YMEHHUE OMPEICIATh Pa3MEPHOCTh
(bu3nuecKol BETUYUHBI, TOJTYYCHHON MPU PEIICHUH 33]1a4U

9 YMeHue XapakTepu3oBaTh MPHUHIUIIBI  JEUCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHUCJE OBITOBBIX NPUOOPOB, M IPOMBIILIEHHBIX
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TCXHOJIOTHICCKUX IIPOHCCCOB IIO0O MX OIIMCAHUIO, HCIIOJIb3YA 3HAHUA
O CBOMCTBax (1)I/IBI/ILICCKI/IX SIBICHUU H HGO6XOI[I/IMI>IG (bI/ISI/IIIeCKI/IG
3dKOHOMCPHOCTH

10

YMeHue  UuCnoib30BaTh  3HAHUS O  (PU3HYECKUX  SIBIICHUAX
B TIOBCEHEBHOW >KM3HM i oOecriedyeHuss  0€30MacHOCTH
npu oOpamieHuu C OBITOBBIMU MPUOOpPAMH H  TEXHUYECKUMH
YCTPONCTBAMHU, COXPAHEHUSI 3JI0POBbS U  COOJIIOJICHHS HOPM
HKOJIOTHYECKOTO TIOBEACHUS B OKPYXAIOIIEH cpeje; MOHWMaHUe
HEOOXOJUMOCTH TIPUMEHEHUS JTOCTHKCHHH (U3MKU W TEXHOJOTHUH
JUTSL paIliOHAIBHOTO TTPUPOOIIOIB30BAHHUSI

11

OneIT ToOMCKa, TPeoOpa3oBaHUS W MPEACTaBICHUS WH(POpMaIuu
(bu3nUecKoro cojepxkaHusi C MCHOJIb30BaHUEM HHPOPMAIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUN;

YMEHHE OIICHUBATh JOCTOBEPHOCTb IMOJYYEHHOW UH(MOpMAIINH
Ha OCHOBE UMEIOIINXCS 3HAHUI U JONOJHUTEIbHBIX UICTOYHUKOB;
YMEHHE MCIO0JIb30BaTh MPH BBIMOJHEHUN YUE€OHBIX 3aJaHU HAy4HO-
NONYJIAPHYIO JUTEpaTypy (GU3HMYECKOrO COACP)KAHUS, CHPABOYHBIC
Marepuabl, pecypchl cetn HTEepHET;

BJaJicHHe 0a30BBIMU HaBBIKAMU TMpeoOpa3oBaHUsl HUHPOPMALUU
Y3 OJHOM 3HAKOBOM CHCTEMBI B JpPYI'yl0; YMEHHE CO3/1aBaTh
COOCTBEHHbIE TIMCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OPMAIINK U3 HECKOIBKUX UCTOYHUKOB

IlepeyeHb 3J1eMeHTOB cofepxkaHus, NpoBepsieMbIX Ha OI'D no puzuke

Kon [IpoBepsieMblid 3JIEMEHT COIEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
1.1 Mexannueckoe JBHKeHHE. MatepuanbHas Touka. (CucrteMa oOTcyerTa.
OTHOCUTEIBHOCTD JBUKECHHUS
1.2 PaBHOMepHOE M HepaBHOMEpHOE ABMKEeHUE. CpenHssi ckopocTh. Dopmyna
JUUISL BBIYMCJIEHUS CPEIHEN CKOPOCTH:
S
V=—
t
1.3 PaBHOMEpHOE MPSAMOIUHEWHOE JIBU)KEHUE. 3aBUCUMOCTh KOOPJAMHATHI TEa
OT BPEMEHU B CIIy4ae paBHOMEPHOTO MPSMOJIUHEUHOTO JIBUKEHUS:
X(t) = Xo + Wt.
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['padmky 3aBUCHMOCTH OT BPEMEHH I TPOCKIIMH CKOPOCTH, MPOCKITUU
MEPEMEIIECHUS], TyTH, KOOPJAWHATHI MPHU PABHOMEPHOM MPSIMOIMHEHHOM
JIBJKCHUU
1.4 3aBUCUMOCTh KOOPJIMHATHI T€JIa OT BPEMEHHU B CIy4ae PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO JIBU>KEHUS:
t2
X(t) =X, +V,,t+a, -—.
2
@opMybl I MPOEKIUMHU MEPEMEILICHHS], TPOCKIIUH CKOPOCTH U MPOEKIUU
YCKOPEHUS NPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHOM JBUKEHHMU:
t2
s, (t)=v,,-t+a, ey
v, (t) =V, +a,-t,
ax(t) = const,
V2X2 - le2 = 2axSx.
['paduku 3aBUCHMOCTH OT BPEMEHU MJI MPOCKIMU YCKOPEHUS, MPOCKIINU
CKOPOCTH, TPOEKIMU MEePEMENICHUs, KOOPAUHATEI P PAaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JIBUKEHUU
1.5 CBoOoanoe nageHue. GopmyIibl, OMUCHIBAIOIINE CBOOOIHOE MaJICHUE Tella
110 BEPTUKAJU (IBUKEHUE TEJIa BHU3 UM BBEPX OTHOCUTEIBLHO MTOBEPXHOCTHU
3emmmn). ['paduku 3aBUCUMOCTH OT BPEMEHH MJisi MPOEKIIMH YCKOPEHUS,
MPOSKIIMM CKOPOCTH W KOOPAMHATHI TMPU CBOOOJHOM TMAJCHUM TeJa
10 BEPTUKAIIN
1.6 CKOpoCTh paBHOMEPHOTO JABUKEHHS Teja MO OKpYyKHOcTU. HampaBneHue
CKOPOCTH.
dopMyna 1l BBIUUCIEHUSI CKOPOCTU YEPE3 PAINYC OKPYKHOCTH U MEPUOJ
oOpareHus:
27R
V=——.
T
LenTpocTpemutenbHoe yckopeHue. HampaBieHrne HEeHTpOCTPEMUTEIBLHOTO
yckopenus. @opmyina 17151 BBIYUCIEHUS YCKOPEHUS:
a2
R
dopmyra, CBA3bIBAIOIIAS TIEPUOJI U YaCTOTY OOpaIleHHUS:
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1.7

Macca. [ImotHOCTH BemecTBa. @opMyra I BBIYUCICHUS TITIOTHOCTH

P:v

1.8

Cuiia — BekTOpHast ¢puzndeckas BenuunHa. ClioxkeHue cui

1.9

SIBnenue nuepuuu. Ilepseiit 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:

—
—

F=m-a.

CoHamnpaBlICHHOCTb ~BEKTOpa YCKOPEHHUsI Tella M BEKTOpa  CHIIbI,
JICUCTBYIOIIIEH Ha TEJIO

1.11

B3anmopericteue ten. Tperunii 3akoH HproToHa:

— —

Foa=—F.,

1.12

TpeHne Nokos U TpeHHue CKoNbKeHusA. Dopmyna i BBIYUCICHUS MOIYJIS
CUJIBI TPEHUS CKOJIbKCHUS:

F,=u-N

1.13

Hedbopmanus tena. Yopyrue u Heynpyrue nedopmaiuu. 3aKoH YHpyrou
nedopmarmu (3aKoH ['yka):

F=k-Al

1.14

BCGMI/IpHoe TATOTEHUE. 3aKOH BCCMUPHOI'O TATOTCHUA:

F=¢.L

RZ

Cuina TskecT. Y CKOpeHUuEe CBOOOIHOTO MaCHUS.
dopmyna 11 BBIYUCICHUS CUIIBI TSKECTH BOJIU3M OBEPXHOCTU 3E€MJIH:

F =mg.

[Bmxenue nmaner BOkpyr Comuma. IlepBas kocMmudeckass CKOpPOCTb.
HesecomocTts u neperpysku

1.15

Nmnynbe Tena — BeKTopHas pu3ndeckas BEIMYHHA.

p=mv

NMnynbc cucrtemsl Ted.
N3menenue nmmynsca. Mmmynesc cuiibl
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1.16 |3akoH coxpaHEHHUs UMITYJbCa JIJIsl 3aMKHYTON CUCTEMBI TEll:
p =mV, + m,V, = const.
PeakTuBHOE BUKEHUE
1.17 | Mexanuueckas padborta. Dopmyia it BBIYUCICHUS paOOThl CUJIBI:
A=Fscosa.
Mexanndeckasi MOIITHOCTD:
A
N=—
t
1.18 | Kuneruueckas v MOTEHIMATbHAS SHEPTUA.
@opMyna 11 BBIYUCICHUS KUHETUYECKOU SJHEPTUH:
2
mv
Ek = L
2
TeopeMa 0 KWUHETUYECKOU SHEPTUU.
®opmyna A1 BIYUCICHHS NOTEHUUAIbHON SHEPIUH Teja, MOAHATOrO Hajl
3emuiei:
E, = mgh
1.19 | Mexanuyeckas SHEPTHS:
E = Ek + Ep.
3aKOH COXpaHEHUs MEXaHW4ecKod »sHeprun. PopMmyna s 3aKoHA
COXPAHEHMSI MEXAHUYECKOW SHEPTUH B OTCYTCTBUE CHJI TPEHHUSL:
E = const.
IIpeBpalieHre MEXaHUYECKOM SHEPIUH IIPUA HAJTMYUU CUJIBI TPEHUS
1.20 | IIpoctbie MexaHU3MBI. «30J0TOE MPABUIIO» MEXAHHUKH.
Poruar. MomeHT CHIIBL:
M = FI.
VYcnoBue paBHOBECHS pplyara:
M1+ M2+ ..=0.
[ToaBY>KHBIN U HENOABYKHBINA OJIOKU.
—_ ATOJICSH&SI
KIIJI npocThIX MEXaHU3MOB, | =
Alana‘{eHHaﬂ
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1.21 | /laBneHue TBEPIOTO TENA.
dopmyna 1)1 BHIYUCICHUS JaBICHUS TBEPOTO Tela:
0 F

S

JlaBnenue raza. ATMocepHoe JaBIeHHE.
['mnpocraTnueckoe naBjieHUE BHYTPU KUIKOCTH.
dopmyna 111 BEIYUCIICHUS JaBICHUS BHYTPH KUIKOCTH:
P =pgh+p,,

1.22 | 3akon [lackans. ['mapaBnuueckuii mpece

1.23 |3akon Apxumena. dopmyna naisi onpeAesieHHs] BBITAIKHMBAIOMICH CHIIBI,
JENCTBYIONIEH Ha TeJo, MOrPYKEHHOE B JKUJIKOCTh WUJTU Ta3:
FApX. =pgV.
YcnoBue nnaBanus Tena. [naBanne cyqoB M BO31yXOILUIABaHUE

1.24 | Mexanuyeckue KkojieOaHus. AMIUTUTYJA, TEPUOJ M 4YacTOTa KOJIeOaHUH.
dopmyra, CBA3BIBAIONIAS YACTOTY U TIEpHOJT KosieOanuit: V = T

1.25 |Maremarnueckuii ¥ TPYKUHHBIH MasTHUKH. [IpeBpaienue sHepruu
MIpH KOJIeOATEIIbHOM JIBHYKEHUHU

1.26 | 3aryxarommue Konebanus. BeiHyX1eHHbIe KojeOanus. Pezonanc

1.27 | Mexanuueckue BoJyiHbI. [IpoioibHbIE U MTONEpeUHbIe BOJIHBI. J[1MHA BOJIHBI
U CKOPOCTh PACIPOCTPAHECHHUSI BOJHBI:
A=V-T

1.28 | 3Byk. I'poMKOCTh 1 BbICOTA 3BYKa. OTpaskeHHe 3ByKOBOU BOJIHBI HA TPaHULIE
nByx cpea. MHdpa3Byk u ynbTpa3ByK

1.29 | IIpaktuueckue pabOThI
N3mepenue cpeliHel MI0THOCTU BEUIECTBA; apXUMEI0BOM CHIIBI; KECTKOCTH
NPYXUHBI; KO3DPUITMEHTA TPEHUS CKOJIBKEHUS; pA0OTHI CUJIbI TPEHUS, CHITBI
YIIPYTrOCTH; CPEAHEN CKOPOCTH IBUKEHUS OpYCKa 10 HAKJIOHHOM MJIOCKOCTH;
yCKOpeHHusl Opycka Mpu ABMKCHHM IO HAKJIOHHOW TIOCKOCTH; YaCTOTHI
U Tepuoaa KojeOaHWH MaTeMaTHYeCKOTO MasTHUKA; 4acTOThl U TMEpHUOoaa
KoJIeOaHW TMPYKUHHOTO MAasTHUKA, MOMEHTAa CHIIBI, JEHCTBYIOIIETO
Ha pblyar; padoThl CWJIBI YIOPYTOCTH MPH TMOABEME Tpy3a C TOMOIIbIO
HEMOJIBIDKHOTO 0JI0Ka; paboThl CHIIBI YIOPYrOCTH TPH TOIBEME Tpy3a
C TIOMOIIIIO TTOABUKHOTO OJIOKA.
HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CUITBI OT 00BEMa MOTPYKEHHOM
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YacTU Tejla U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCUMOCTH BBITATKHBAIOIICH
CWJIBI OT MAacChl TENa; CUJIbI TPEHUSI CKOJIbKEHUS OT CHJIbl HOPMAJIBbHOIO
JABJICHUSI W OT pOJia MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIOIIEH
B IIPY>KUHE, OT CTENEHU JedopMalliy MPY>KUHbI; YCKOpEeHUs Opycka OT yria
HaKJIOHA HamNpaBJAIONIe; mepuona (4acToThl) KOJIEOAHHN HUTSHOTO
MasiTHUKa OT JJIMHBl HUTH; TEepuojaa KoJieOaHWU MPYKUHHOTO MasTHHUKA
OT MAacChl Tpy3a M KECTKOCTU MNPYKHUHbBI; UCCIEIOBAHUE HE3aBUCUMOCTH
nepuoja KoseOaHuii HUTSTHOTO MasiTHUKA OT Macchl Ipy3a.

[IpoBepka ycnoBusi paBHOBECHS pblyara

1.30

@u3nyecKkue SBJICHUS B IPUPOJEC: MPUMEPHI JBUKEHUS C Pa3IMYHBIMU
CKOPOCTSIMM B JKMBOM M HEXUBOM IPUPOJE, ACUCTBUE CHUIIBI TPEHUS
B IIPUPOJIEC U TEXHUKE, IPWINBBI U OTJIMBBI, IBHKECHUE IIaHeT COIHEYHOU
CUCTEMBI, PEAKTUBHOE [BW)KCHUE JKMBBIX OPraHU3MOB, pblYard B TeENE
YesioBeKa, BIUSHUE aTMOC(HEPHOT 0 IaBJICHUS Ha KUBOW OpraHu3M, IJIaBaHHe
pbIO, BOCHPHUSATHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSCEHHE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3XO

1.31

TexHudueckre yCTpOMCTBA: CIUIOMETP, JATYMKHU TOJOXKCHHS, PaCCTOSHUS
U YCKOPCHHMS, JTUHAMOMETpP, MOJIIMITHUKH, PAKEThl, PbIYar, IOIBHUHBINA
U HCTOJBIKHBIN OJIOKH, HAKJIOHHAs IUIOCKOCTh, IPOCTBIC MEXaHH3MBI
B OBITy, cooOmarmmecs COCYIbl, YyCTPOHMCTBO  BOJOIPOBOJA,
TUAPABIMYCCKUN TIpecc, MaHOMETp, OapoOMETp, BBICOTOMEP, IOPITHEBOM
HAcoC, apeoMeTp, OXOJIOT, HCIIOJIb30BaHUE YJIbTpPa3Byka B  OBITY
U TCXHHUKE

TEIUIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHUS
BelIlecTBa. Mozenu TBEpIOro, XHUAKOTO M Ta3000pa3HOT0 COCTOSIHHIMA
BeniectBa. Kpucrannnueckue u amopdHsbie Tena

2.2

JBwxenne wyactul BemiecTBa. CBsi3b  CKOPOCTUM  JBUXKEHUS YacCTUIL
¢ Temneparypoi. bpoyHoBckoe aBuxenue, muddy3us

2.3

CMmauuBaHue u KalTMJUIAPHBIC ABJICHUA

2.4

TenmoBoe pacnpCHUC U CKAaTUC

2.5

TennoBoe paBHOBECHE

2.6

Buyrpennss sHeprusi. Pabora u Teronepenaya Kak crocoObl M3MEHEHUS
BHYTPEHHEN SHEPIUU

2.7

BI/II[I)I TCILIOIICpCAaUn: TCINIOIIPOBOAHOCTb, KOHBCKI M, U3JIYUCHHUC

2.8

HarpeBanne wu oxmaxaenue Ttein. KoandecTBO TEIUIOTHL. Y I€JIbHAS
TEIJIOEMKOCTD:
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denepanpHas pabouas nmporpamma | dusuka. 7-9 kiaccer (0a30BBIH YPOBEHB)

Q=cm(t2 — t)
2.9 | 3akoH coxpaHEHUS YHEPIHH B TEIJIOBHIX Mpolleccax. Y paBHEHHE TEIIOBOTO
OanaHca:
Qi+Q2+..=0
2.10 | Ucmapenne u koHjeHcamus. V3MeHeHre BHYTpEHHEH SHEPruu B Ipoliecce
UCTapeHusi U KoHjeHcaruu. Kumnenwe XKugakocTH. YAelbHas TerioTa
napooOpa3oBaHMUS:
L=—
m
2.11 | BnaxxHocTh BO3yXa
2.12 |[InaBnenne u KpuCTaIM3anus. VI3MeHeHHWe BHYTpPEHHEH DSHEpPruu
MIpY MJIABJICHUU U KPUCTAILTU3ALMY. Y IeTIbHAs TEIJI0Ta TIaBJICHHUS:
A=—
m
2.13 | BHyTpeHHsis 2HEpPrusi CropaHds TOIUTMBA. YJENbHAs TEIUIOTa CTOpaHHs
TOTUIHBA:
q=—
m
2.14 | [IpuHmmnsl paboTsl TeroBbIX apurareneit. KITJ] TermoBoro asurarerns
2.15 | IlpakTuueckue paboThI
N3mepenre  ynelnbHONW  TEIUIOEMKOCTH  METaUIMYECKOro  IHJIMHIPA,
KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW KOMHATHOW TEMIIepaTyphbl
(GUKCHUPOBAaHHON Macchl, B KOTOPYIO OIYIIEH HArpeThlii IHJIAHID;
KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HATPETHIM IIJIUHIPOM, ITOCIIE OMyCKaHUS
€ro B BOAy KOMHATHOW TEMIIEpaTypbl; OTHOCUTEIbHON BIAKHOCTH BO3YyXa;
yIIeIbHOM TETUIOTHI MIJIaBJICHUS JIba.
HccnenoBanue n3aMeHEHUs] TEMIIEPATyphl BOJBI MPU PA3IUYHBIX YCIOBUSX;
SBJICHUS TEIIOOOMEHA MpPU CMEIIUBAHUM XOJOJHOM M Topsiyell BOABI
polecca NCIapeHus
2.16 | dusuyeckue SABIEHUS B IPUPOJE:  TOBEPXHOCTHOE  HATSKCHHE
U KanwUISIpHBIC SIBJICHUS B MPUPOJIE, KPUCTAJUIBI B MPUPOJE, U3ITyUCHUE
ConHila, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHHUE POCHI,
TyMaHa, WHEesI, CHeTa
2.17 | TexHudeckue YCTPOWCTBA: KANWUISAPBHl, TNPUMEPHl  HCIOJIH30BAHUS
KPUCTAJUIOB, JKHJIKOCTHBIH TEPMOMETp, IaTYUK TEMIIEpaTyphl, TEPMOC,
Onepatop 340 000 "KomnaHus "TeH3op"
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CHCTEeMa OTOIUICHHS JOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOHUHa,
JIBUraTellb BHYTPEHHETO CrOPaHUs

OJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1

DnekTpusanys Tell. [[Ba BUaa 3JIEKTPUYECKUX 3apsAIOB

3.2

B3anmopelicTBue 3apsskeHHBIX Ted. 3akoH Kynona

3.3

3aKoH COXpPaHCHHUA JJICKTPHUICCKOI'O 3apAaaa

3.4

Onektpuueckoe nojie. HampsbkeHHOCTh anekTpuyeckoro mnotist. [IpuHoun
CYNEPHO3ULIUHU IJIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn QJICKTPHUYCCKHUX 3apsaoB. I[CﬁCTBI/Ie QJICKTPUYICCKOI'O II0JIA
Ha 3JICKTPUUCCKUE 3apsAabl. HpOBOI[HI/IKI/I " JUBJICKTPUKHU

3.6

[TocTtossHHBIN 3neKTpUYECKU TOK. [[ecTBUs 3nekTpudeckoro toka. Cumia
tToka. Hanpsikenue.

4

~t

3.7

DNEKTPUUECKOE COMPOTUBIIEHHUE. Y ACIBHOE AJIEKTPUUECKOE COIPOTUBIICHUE:

r=2
S

3.8

3akoH Oma JJ1 ydacTKa 3JEKTPUUECKOM LEenu:

3.9

ITocnenoBarenbHOE COCTMHEHUE ITPOBOAHUKOB:

li=lh;U=U1+Uz;, R=R:1+ Ra.
HapaﬂHeHBHOC COCAUHCHUC ITPOBOAHUKOB PABHOT'O COIIPOTHUBJIICHUSA:

U1:U2;|:|1+|2;R:%-

CmMmerianHbIe COCAMHCHU IIPOBOAHUKOB

3.10

PaboTa 1 MOIITHOCTB AIEKTPHUIECKOTO TOKA.

A=U-1-tP=U"1

3.11

3akoH Jxoyns-Jlenna:

Q:|2'R‘t
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3.12 | OmpiT Dpcrena. MarHuTHOE MoJie MPSAMOrO MPOBOAHHMKA ¢ TOKOM. JImHUM
MarHUTHOW MHIYKIIUH

3.13 | MarauTHOE TOJIe MOCTOSHHOTO MarHuTa. B3amMomelcTBHE MOCTOSHHBIX
MarHuTOB

3.14 | [leiicTBre MarHUTHOTO TIOJISI HA POBOJHUK C TOKOM

3.15 | Onwitel @apazes. SBneHue aneKTpoMarauTHON nHayKkuu. [IpaBumo JleHia

3.16 | IIpakTudeckue padOTHI
N3mepenre 2JIEKTPUYECKOTO COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH
AIEKTPUUECKOTO TOKA; paOOThI JIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCHMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B IMPOBOJHUKE
(pe3ucTopbl, JIaMIO4yKa), OT HaNpsDKEHUST Ha KOHILAX MPOBOJIHUKA;
3aBUCHUMOCTU CONPOTUBIECHUS OT JUIMHBI MPOBOAHUKA, IJIOIAAN €ro
MOMNEPEYHOr0 CEUEHHUS U YIEIbHOTO CONPOTUBIICHUS.

[IpoBepka npaBuiia TUIS AIEKTPUIECKOTO HaTPSHKCHUS
MpU TIOCIICIOBATEIILBHOM COSAWHEHUN TMPOBOIHUKOB; IMpaBUiIa ISl CHIIBI
AIEKTPUUYECKOTO TOKA TPU TMapalieTbHOM COCIWHCHHH TIPOBOJIHHUKOB
(pe3ucTOophl U JaMIIOYKa)

3.17 | ®usnueckue SBICHUS B MPHUPOJE: IIEKTPUUECKHUE SIBICHUS B aTMocdepe,
AIIEKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE TIOJie 3eMJd, Jpeid
MOJIIOCOB, POJIb MAarHUTHOTO TOJS JUIA JKU3HH Ha 3emiie, TMOJSIPHOE
CUSTHUE

3.18 | Texuuyeckue yCTpOMCTBA: JIEKTPOCKOI, aMIIEPMETP, BOJBLTMETP, PEOCTar,
CUCTUMK DJICKTPUYECKOW DHEPTrUH, IJICKTPOOCBETHTEIbHBIE MPHOOPHI,
HarpeBaTebHbIC AIEKTPONPHUOOPHI (mpumepsbl), AIEKTPUYECKUE
MPEIOXPAHUTEIH, IICKTPOMArHUT, JJICKTPOJBUTATENh MOCTOSHHOTO TOKA,
reHepaTop MOCTOSHHOTO TOKa

3.19 | DnextpomaruuTHbIe BOJHEL. [1IKana 351eKTpOMarHuTHRIX BOJTH

3.20 | JlyueBas monenb cBeta. [IpsimonuHeliHOe pacpoCTpaHEeHHE CBETa

3.21 | 3axoH oTpaxkeHus cera. [Imockoe 3epkaso

3.22 | IIpenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA

3.23 | Iucnepcus cBera

3.24 |Jlunza. Xon nmyded B ymH3e. DOKYCHOE paccTOsHME JIMH3BL OnThueckas
CHJIa JIMH3BI:

D=1/F
3.25 |I'nma3 kak ontuueckas cucrema. OnTudeckue npudopbl
Onepatop 340 000 "KomnaHus "TeH3op"
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3.26 | [IpakTuueckue paboThI
N3mepenne onTu4eckoi Cruiibl COOMparoLel JMH3bL; (POKYCHOIO pacCTOSHUS
coOuparoleil JIMH3bl (MO0 CBOWCTBY paBEHCTBA pa3MEpoB IMpEeAMETa
U u300pakeHus, KOrja MpeAMET paclojokeH B JBOHHOM (okyce),
noKa3zaTesis MPeIOMIICHHUS CTEKIIA.
UccnegoBanue cBOWMCTBA HM300pKEHUS, TOJYYEHHOIO C TMOMOIIbBIO
coOuparonieil JTMH3bl, U3MEHEHHS (DOKYCHOTO PACCTOSHUS ABYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTU yrja MPEJIOMJIEHUS CBETOBOrO Jy4ya OT yIjia MajeHus
Ha TPaHULIEC «BO3AYX — CTEKJIO»
3.27 | ®usnueckue sBieHUA B npupone: 3arMeHuss Connua u JlyHbl, 11BeTa Ted,
ONTUYECKUE SBJICHUA B aTMochepe (1BeT Heba, pedpakius, paayra, MUPax)
3.28 | Texnuueckue yCTpPOMCTBA: OYKM, MEPUCKOM, (oToammapar, ONTUYECKUE
CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
4.1 PamnoaktuBHOCTE. Anbda-, Oerta-, ramma-m3nydeHus. Peaknuum amboa-
u Oera-pacnajga
4.2 Omneitel Pesepdopaa mo paccesanuro anbda-yactui. [lnanerapHas Monaensb
aToMa
4.3 CocrtaB aToMHOTO s/ipa. M30TOIbI
4.4 | Ilepuon monypacnaaa aTOMHBIX sIEP
4.5 | Snepuble peakuuu. 3aKOHBI COXPAHEHMSI 3apsIIOBOIO U MaCCOBOTO YHCEI
4.6 duznueckue SBICHUS B MPUPOJE: €CTECTBEHHBIA paJMOAaKTUBHBIN (DOH,
KOCMUYECKHE Y4, PAJUOAKTUBHOE HM3ITyYE€HUE MPUPOJHBIX MUHEPAJIOB,
JEUCTBUE PAIMOAKTUBHBIX U3TyYEHUN HAa OpraHU3M YeloBeKa
4.7 | TexHMueCKHE YCTpPOWMCTBA: CIEKTPOCKOI, HWHIWBUIYAIbHBIN JIO3UMETP,
KaMmepa Buinibcona, siepHasi sHepreTuka
Onepatop 340 000 "KoMnaHus "TeH30p"
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KosmyecTBO ypoKoB:

KanengapHo-temaTu4eckoe NJiaHUPOBaHUE YPOKOB

2025-2026 y4eOHBbIM 1o/

PU3UKA 7- 9 KITACCbI

7 KJIacc B HeJIENIo — 2 yaca; 3a roj 68 yacos.

8 KJ1acc B HEZENMI0 — 2 Jaca ; 3a roj 68 gyacos.
9 xitacc B Henento — 3 4yaca; 3a rog 102 gacos.

KanenaapHo-reMaTn4ecKoe MJaHupoBanue 7 KJIacc

No KoanuecTBO
Tema Jlara
ypoKa 4acoB
BBEJAEHUE 74
11 ®dusnka — HayKa 0 Ipupoe. SBIeHHUs TPUPOIBI. 1 03.09
Du3nyecKue sIBICHUS
2/2 Du3ndecKue SIBICHUS 1 05.09
3/3. Du3nUecKre BETMYUHBI U UX H3MEPCHUE 1 10.09
Ypok-uccnenosanue "M3mepenue remeparypsl Ipu 12.09
4/4. ITOMOIIIH KUJKOCTHOTO TEPMOMETpA U JaTunKa 1
TeMieparypbl”
5/5 Kak ¢usuka u agpyrue ecTeCTBEHHbIE HAYKU U3Y4arOT 1 17.09
PUPOAY.
VYpok-uccnenosanue "[IpoBepka rurnore3sl: JaaTbHOCTb 19.09
6/6 MmoJi€Ta MmapuKa, MyImeHHOr0 TOPU30HTAIIBHO, TEM OO0JIbIIIE, 1
4geM 0oJIbIIe BBICOTA ITycKa'
77 Pemrenue 3agay 1 24.09
MNEPBOHAYAJIBHBIE CBEJAEHHWS O CTPOEHUUA 5y
BEILIECTBA
8/1. Crpoenne BemecTBa. ONBITHI, TOKA3bIBAIOIINE TUCKPETHOE 1 26.09
CTpOCHHE BEIIECTBA
9/2. JIBr>KeHME 4acTHII BEIIECTBA 1 01.10
10/3. Ypoxk-uccienoBanue «ONBITH 10 HAOTIOICHHUIO TEIIJIOBOTO 1 03.10
pacIIupeHus Ta30B»
11/4. | ArperaTHble COCTOSTHHSI BEIIECTBA 1 08.10
B3aumocBs3p MEXy CBONCTBAMU BEILECTB B Pa3HBIX 10.10
12/5. |arperaTHbBIX COCTOSIHUSIX U UX aTOMHO-MOJICKYIISIPHBIM 1
CTPOCHHEM.
B3AMMOJIEMCTBHUE TEJI 204
13/1. Mexannueckoe 1BUkeHUe. PaBHOMEPHOE 1 HEpaBHOMEPHOE 1 15.10
JIBUKCHHEC
14/2. Cxopoctb. EnunuIer ckopocTu 1 17.10
15/3. |Pacuer nmyTu ¥ BpEeMEHH JIBUKCHUS 1 22.10
16/4. |Pemenue 3a1a4 1 24.10
17/5. WNuepuusd. 3akoH unepnun. BzanmoenicTere Ten Kak 1 07.11
MIPUYHMHA U3MEHEHUSI CKOPOCTH JIBUKCHHUS TSI
18/6. IImoTHOCTE BemecTBa 1 12.11
19/7. JlabopaTtopHas pabota «OnpeneneHre MmIOTHOCTH TBEPAOTO 1 14.11
TEeNay
20/8. Pemenue 3amay mo reme "IlinoTHOCTE BerecTa" 1 19.11
21/9. Cuna xak XxapakTepuCcTHKa B3auMoaencTaus ten. Cuna 1 21.11
ynpyroctu. 3akoH ['yka
JlaGopaTopHas pabota «/3ydeHue 3aBUCUMOCTH 26.11
2/10 pacTshxeHus (aedopManin) NpY>KUHBL OT IPUIKEHHON OrkepaTop 310 000 "Komnakng "Tensop”
L0KYMEHTHGARIRAH SNEKTPOHHO MOANMCHIO
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Ne

KoaunuecTtBO

Tema JlaTa
ypoka 4acoB
23/11. |SIBnenue tarorenus. Cuia TSDKECTH 1 28.11
CBs13b MEXIy CHIION TSDKECTH M Maccoi Tena. Bec Tena. 03.12
24/12. " " 1
Pemenue 3anau no teme "Cuiia TSXKECTH
25/13. Cuna TsKecTH Ha Ipyrux Iutanerax. @uznyeckue 1 05.12
XapaKTEPUCTHKH TUTAHET
26/14. |U3mepenue cui. JluHamMomerp 1 10.12
27/15. Crno>xeHue IByX CHJI, HaIPaBJICHHBIX 110 OJTHON MIPSMOIA. 1 12.12
PaBHOelicTBYIOIIASA CHII
28/16. |Perenue 3amay mo teme "PaBHoelCTBYOMAsA CHI'" 1 17.12
29/17. TpeHue ckoyibKeHUS U TPEHUE MTOKOsl. TpeHue B IpUpoae U 1 19.12
TEXHUKE
JlaboparopHas pabora «/3yueHne 3aBUCUMOCTH CHJIIBI 24.12
30/18. |TpeHHs CKOJBKEHHUS OT CHJIBI JaBJICHHS U XapaKTepa 1
COIPUKACAIONIUXCS TOBEPXHOCTEH)
31/19 Pemenue 3amau mo remam: «Bec tenay, «I'padpudeckoe 1 26.12
" |u3o0pakenue cuiy, «Cuiibly, «PaBHOJICHCTBYIOIIAS CHII
Kontposnbnas pabota nmo temam: «MexaHndeckoe 14.01
32/20. |npBuwxkenue», «Macca, IUIOTHOCTEY, «Bec Tenan, 1
«['papuueckoe nzobOpaxkenue cuiny, «Cuiab»
JIABJIEHUE TBEPIBIX TEJL, )KWJIKOCTEM U T'A30B 24
33/1. | JaBnenue. CriocoObl yMEHBIICHHS U YBSIHUCHUS IABJICHHSI 1 16.01
34/2. Pemenue 3amad no reme "JlaBiaeHue TBEpAbIX TN 18.01
35/3. JlaBiaeHue ra3a. 3aBUCMMOCTh JIaBJICHHS raza oT 00béMa, 1 21.01
TEeMIIEPATYPhI
36/4. [Tepenaua naBneHus TBEPABIMH TEJIAMHU, KUIKOCTIMU U 1 23.01
razamu. 3akoH [lackans
37/5. JlaBieHne B JKMAKOCTH U Ia3e, BBI3BAHHOE JICMCTBUEM CHJIbI 1 28.01
TSOKECTH
Pemenue 3agau nmo teme «J/lapieHue B )KUJIKOCTH U Tas3e. 30.01
38/6. 1
3akoHn [lackainsy
39/7. CooOmaromuecs cocybl 1 04.02
40/8. |TI'mapaBiuuecKHii mpecc 1 06.02
41/9. | Manowmetpsl. [TopiiHeBoii )KUAKOCTHBIH HACOC 1 11.02
Atmocdepa 3emiu. [IpuunHbI CyIIeCTBOBaHUS BO3IYILIHOM 13.02
42/10. 1
0005109KH 3emMiu
43/11. |Bec Bo3zayxa. ATMOochepHOe AaBICHHE 1 18.02
44/12. | Usmepenne atmocheproro aaieHus. OnsitT Topprueiu 1 20.02
45/13. 3aBUCHUMOCTBH aTMOC(HEPHOTO TABJICHHSI OT BBICOTHI HAJI 1 25.02
YPOBHEM MOpSsI
46/14. bapomerp-anepoua. ATMocdepHoe AaBIeHHE Ha 1 27.02
pa3IMYHBIX BBICOTAX
47/15. | Pemenwue 3a1a4 o Teme " AtmocdepHoe naBiicHue" 1 04.03
48/16. |Pemenwue 3a1a4 1 06.03
49/17 JlelicTBHE KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TEJO. 1 11.03
" |Apxumenosa cuna
50/18. |Pemienue 3ama4 mo teme "Apxumeaosa cuia' 1 13.03
51/19. J'Ia60paT(3pHa;1 pa600Ta «OrnpeneneHye BHITAIKUBAIOLIEH 1 18.03
CHJIBL, ICHCTBYIOUICH Ha TEJIO, IOTPYKEHHOE B KHJIKOCTHY
JIaGoparophas pabota o teme «lccnenoBanue 20.03
52/20. |3aBHCHMOCTH Beca Tella B BOJE OT 00bEMa MOrpyKEHHOM B 1
KHUJIKOCTh YaCTH TEJIa»
OnepaTop 340 000 *KoMManis “TeR30p
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No KoanuecTBO
Tema JlaTa
ypoKa 4acoB
53/21 |IInaBanue Ten 1 25.03
JlabGopaTopHas pabota "KoHcTpynpoBaHue apeoMeTpa UiIu
54/22 | xOHCTpYHpOBaAHME JIOJAKH U ONpeIeieHue eé 1 30.03
rpy30001bEMHOCTH"
Pemenue 3amau mo remam: «IlnaBanue cyoB. 27.03
55/23 |Bo3ayxormnaBaHue», «JlaBaeHue TBEpAbIX TEI, )KUAKOCTEH 1
Y Ta30B»
56/24 KOHTpOHLEIaH pabota no Teme «/laBieHue TBEpIBIX TEI, 1 08.04
KHUJKOCTEH U ra30By»
PABOTA U MOIIHOCTbD. DOHEPI'Us 144
57/1. |Mexanndeckas pabora 1
58/2. |MomHocTh. EnuHMIIBI MOITHOCTH 1
59/3. ypOK:I/ICCJ'Ie,I[OBaHI/Ie ”'I"acqéT MOIIIHOCTH, Pa3BUBAEMOI NpH 1 10.04
MOIbEME TI0 JICCTHUIIS
58/4. |Ilpoctbic Mexanu3mbl. Poruar. PaBHOBecHe CHII Ha pbluare 1 15.04
60/5. Peryaru B TexHuke, ObITY U nipupoje. JlaboparopHas 1 17.04
pabota «VccnenoBaHue yCIOBHN PAaBHOBECHS phIYara
61/6. | Pemienue 3ama4 mo TemMe «Y CIIOBHsI pABHOBECHS pbluara 1 22.04
KoaddunmenT mone3noro neiCTBUS MEXaHU3MA. 24.04
62/7. |JlaboparopHas pabora «M3mepenne KIT]] HakI0HHOM 1
TIJIOCKOCTHY
63/8. Pemenue 3agau mo reme "Pabora, momuocts, KITJT" 1 29.04
64/9. Mexanunueckas sHeprusi. Kunetnaeckast ¥ moTeHIMaIbHas 1 06.05
SHEprus
65/10. |3akoH cOXpaHCHHUsI MEXaHUUECKON SHEPTUU 1 08.05
YPOK-IKCIIEPUMEHT 110 TeMe "DKCIEePUMEHTAITBHOE 13.05
65/11. |ompeneneHre U3MEHEHHS KHHETHYECKON M MOTCHIIHATBHOM 1
SHEPTUH MPHU CKATHIBAHUH TeJIa TT0 HAKJIOHHOW TIJIOCKOCTH"
66/12. KonrtponbHas pabora no Teme «PaboTta 1 MOLTHOCTb. 1 15.05
OHeprus»
67/13 PezepHblit ypok. Pabota ¢ TekcTamu 1o teme 1 20.05
" n n
MexaHn4eckoe JBHKEHUE
68 PezepBHblil ypok. Pabota ¢ Tekctamu o teme "JlaBnenue 1 22.05
' TBEPBIX TEJ, )KUJKOCTEH U ra3oB"
PezepeHublit ypok. Pabora ¢ Tekctamu o teme "Pabora.
69. " 1 25.05
MonHOCTb. DHEprus
Bcezo 69
KasnengapHo-remaTnueckoe njanuposanue 8 Kjace
Ne KoanuecTBo
Tema Jara
YpoKa 4yacoB
TEIIVIOBBIE SIBJIEHUSA 28
1/1 OCHOBHBIE TTOJNIOKEHUS MOJIEKYIIPHO-KUHETHYECKOW TEOPHH U X 1 02.09
OIIBITHBIC TOATBEPKACHUSA
2/2 | Macca u pa3mep aTOMOB ¥ MOJIEKYJT 1 03.09
3/3 | Mogenu TBEpAOro, )KUIKOTO U ra3000pa3HOro COCTOSHUI BElIeCTBa 1 09.09
4/4 OO0BsicHeHNe CBOP'ICTBvTBép,I[OFO, JKATIKOTO U 1‘2130061333H01‘0 BEI[eCTBA 1 10.09
Ha OCHOBC IMOJIOXKCHHUU MOJICKYJIIPHO-KUHCTUYCCKON TCOPUHU
5/5 |Kpucramumueckue u amopdHbIe Tena 1 16.09
6/6 |CwmaumBanue u KanuLIApHOCTH. [I0BEPXHOCTHOE HATSKEHHE 1 17.09
7/7 | Temnosoe pacuMpeHHE U CKATHE 1 23.09
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Ne KonauyectBo
Tema Jara
ypoKa 4acoB
8/8 Temmnepatypa. CBsi3b TeMIEepaTypbl CO CKOPOCTHIO TEILIOBOTO 1 24.09
JIBUKCHHS YaCTHIL
9/9 |Buytpennss sueprus. Cnoco6bl M3MEHEHHs] BHYTPEHHEH SHEPrUm 1 30.09
10/10 | Bugs! Temonepenaun 1 01.10
1111 YpOUK-KOH(bepeHuHﬂ I[MpakTuueckoe HCTIONE30BAHHE TEIIOBEIX 1 07.10
CBOWCTB U MaTepuasioB JUisi SHEProcOepeKeH s
12/12 | KonnuecTBo TemnoThl. Y aenbHas TeNI0éMKOCTh 1 08.10
13/13 Vpasuenue TemioBoro dananca. Temmoo0MeH U TeroBoe 1 13.10
paBHOBECHE
14/14 JlaGopaTtopHast paboTa Ne 10 HCCJ‘IGI[O]iaHI/Ie ﬂfneHHH TeII000MeHa 1 14.10
IPY CMEIINBAHNH XOJIOAHOM M TOPSIUe BOIbI
15/15 Pacuer KoM4ecTBa TEIIOTH, HEOOXOAUMOTO JIJIsi HATPEBAHUSI Tella 1 1 15.10
BBLIEJISIEMOTO UM MIPH OXJIKICHUH
16/16 Ha6opaT?pHaﬂ pabota Ne 2 "Ompenenenne yaenbHON TEIUIOEMKOCTH 1 21.10
BEIIIECTB
17/17 | Dneprus tomnusa. Y ieibHas TEMIOTA CrOPAHHUS 1 22.10
18/18 [naBiieHuE U OTBEPEBAHMIE KPUCTAJUIMIECKUX TENL. Y IeIbHAs 1 1111
TEIUIOTA [LIABJICHUSI
19/19 JlaboparopHas p’{':l6OTa Ne 3 "Onpenenenue yaeIbHOM TETUIOTHI 1 12.11
IUIABJICHHS JIb/Ia
20/20 | ITapoobpazosanue u KoHAeHcanus. Mcnapenne 1 18.11
Kunenre. Y uenbHas Teruiora mapooOpa3oBaHus U KOHICHCAIHH.
21/21 3 1 19.11
ABUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOrO JIABJICHUSI
22/22 BnaxxHoCTb BO37LyXa. Ha6opaTopHaﬂ"1:Ja60Ta Ne 4 "OnpenencHue 1 2511
OTHOCHTENILHOU BIIAKHOCTH BO3/IyXa
23/23 | Pemenue 3a1au 0o onpeieeHUI0 BIAKHOCTH BO3yXa 1 26.11
24/24 [MpuHIMITEL pabOTHI TETJIOBBIX ABUTaTeNei. [lapoBas TypOuHa. 1 02.12
JlBuraresb BHYTPEHHETO CrOpaHHs
2575 KITJI TCHHOB9FO aBurareis. TeIuioBele ABUTAaTEIN U 3alUTa 1 03.12
OKPYKaIOIEH Cpejibl
26/26 |3akoH coxpaHeHHsl M PEBPALICHHS SHEPTHHU B TEILIOBBIX MPOLECCAX 1 09.12
27/27 HO,I[FOTOBffa K KOHTposbHOU padoTe Ne 1 o teme "TemnsoBeie 1 10.12
POLIECCHI
28/28 | KonTponbHas pa6ora Ne 1 mo teme "Temnossie npouecch” 1 16.12
DJIEKTPUUYECKHUE ABJEHUS 27
29/1 | Dnextpusauus Ten. JlBa poja SNEKTPHYECKHX 3aPAI0B 1 17.12
30/2 ypOK-I/ICCJ'Ie,HOBaHIfG DnekTpu3anys Tell HHAYKIUEH U Ipu 1 2312
CONPUKOCHOBEHHH
31/3 | BzaumoseiicTBre 3apskeHHBIX Tell. 3akoH Kynona 1 24.12
DrnekTprdeckoe moste. HarnpsskeHHOCTD SJIEKTPUYECKOTO OIS,
32/4 . 1 30.12
[pHHIHIT CYNIEPIO3UIMH HIEKTPHIECKUX MOJIeH
33/5 Hocurenu 31eKTpUYeCKHX 3apsiioB. DieMeHTapHbIi 3apsa. CTpoeHue 1 13.01
aroma
34/6 [IpOBOHUKY ¥ IUAIICKTPHKH. 3aKOH COXPAHEHHSI JIEKTPUYECKOTO 1 14.01
3apsiia
35/7 |Pemienue 3a1a4 Ha IPUMEHEHHE CBOMCTB NIEKTPUUECKHX 3apSI0B 1 20.01
36/8 DNEeKTpUYECKUI TOK. Y CJIOBHA €r0 CyIIecTBOBaHUS. VICTOUHNKH 1 2101
3JIEKTPUYECKOTO TOKa
37/9 | leiicTBus 2IEKTPUIECKOTO TOKA 1 27.01
38/10 Ypok-uccienoBaHue ,Z[eI/ICT?I/Ie 3JIEKTPUYUECKOTO TOJIS Ha 1 28.01
MPOBOTHUKH M JIHAIICKTPHKH
39/11 | DnexTpuueckuii TOK B METAILIAX, JKUAKOCTIX M ra3ax 1 03.02
40/12 | DnexTpuueckas 1eNb U €€ COCTABHBIE YACTH 1 04.02
41/13 | Cuna Toka. JlaGoparopras pa6ora Ne 5 "UsMepenue u 1 10.02 | )
uneparop 4U UUU  ROMIMTdHWA  TEA30D —
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Ne Tema KoumnuectBo Jara
YpPOKa 4acoB
pEeryIupoBaHUEe CHIIBI TOKA'"
42/14 DnekTpudeckoe Hanpspkenue. BonprMerp. JlabopaTopHas padora Ne 1 11.02
6 "V3mepeHue u peryiupoBaHue HanpsbkeHus" )
44/15 | ConpoTuBiieHrEe MPOBOAHKMKA. Y IEIBHOE COPOTHBIICHHE BENECTBA 1 17.02
JlaGopaTtopHast pabota Ne 7 "3aBUCHMOCTE 3JIEKTPUICCKOTO
45/16 |conpoTHBIeHHs TPOBOJHUKA OT €r0 JIHHBI, IIOIA M MOMEPEIYHOTO 1 18.02
CEYeHHUs U MaTepuaa"
3aBUCHMOCTH CHJIBI TOKA OT HanpspKeHHs. 3akoH Oma [Tt ydacTka
46117 | P Y 1 24.02
Jlaboparophas padora Ne 8 "MccnenoBaHue 3aBUCUMOCTH CUJTBI TOKA,
47/18 |uaymiero yepes pe3ucTop, OT CONPOTUBIEHHUS PE3UCTOPA U 1 25.02
HaIPsHKEHUS Ha pe3ucTope”
48/19 |IlocnenoparenbHOE U NApalIENbHOE COSAMHEHHE IPOBOIHUKOB 03.03
49/20 Jlaboparophas padora Ne 9 "[IpoBepka npaBuia CIOKCHHS 1 04.04
HaIpsLKEHUH NpY MOCIEA0BATEIbHOM COSIMHEHUHU ABYX PE3UCTOPOB" )
50/21 Jlaboparopnas padota Ne 10 "IIpoBepka mpaBuiia AJisi CHIIBI TOKA IPH 1 10.03
NapauIeIbHOM COEAMHEHNUH PEe3UCTOPOB" )
51/22 | Pemenne 3anay Ha npuMeHeHue 3akoHa OMa 11 y9acTKa HenH 1 11.03
52/23 | Pa60Ta 1 MOIIHOCTB NMEKTPUUECKOro ToKa. 3akoH Jxoyns-Jlenma 1 17.03
Jlaboparophas padota Ne 11 "H3MepeHre MOITHOCTH U pabOTHI TOKa
24 . 1 18.
53/ B QJIEKTPUUECKOil amme" 8.03
54/25 DNEKTPUYECKHUE TETH U MOTPEOUTETH PIEKTPUIECKON SHEPTUHU B 1 24.03
onITy. KopoTKkoe 3aMbIKaHue. )
IMoxroroBka Kk KOHTPOJILHOM padore Ne 2 1o TeMam: "DJIeKTpHUYECKUe
55/26 |3apsubl. 3apsKeHHBIE TeNa M MX B3auMozeiicTere. IT0CTOAHHBIM 1 25.03
ANEKTPUYECKUM TOK"
KontponbHas padora Ne 2 o Temam: "DneKkTpudecKkue 3apsbl.
56/27 | 3apsokennble Tena u MX B3aumoaekcTue. I10CTOSHHbIN 1 07.04
ANEKTPUYECKHUM TOK"
QJEKTPOMAI'HUTHBIE ABJIEHUS 10
57/1 |TlocTosHHBIE MATHUTEHI, UX B3aUMOJIEHCTBHE 1 08.04
58/2 | Ypok-uccnenopanue "U3yuenue noneit MarauTos" 1 14.04
MaruutHOe 1osie. MarauTHOE MMoJIe 3eMIIH U €r0 3SHAYEHUE IIIsI
1 15.04
59/3 JKU3HU Ha 3emiie 5.0
60/4 OneIT Opcrena. MarHuTHOE NOJE 3JIEKTPUIECKOro Toka. MarHuTHoe 1 21.04
T0JIe KaTYIIKH C TOKOM )
61/5 IIpumenenue 31eKTpoMarHuToB B TexHuKe. JlabopaTopHas padora Ne 1 22 04
12 "M3ydeHne NeHCTBUS MarHUTHOTO TTOJIsI HA POBOTHUK C TOKOM" '
DJeKTpoaBUraTesb MOCTOSHHOTO ToKa. Vcnonb3oBanue
62/6 3IIEKTPO/IBUTATENICH B TEXHUUECKUX YCTPOWCTBAaX M Ha TPAHCIIOPTE. 1 28.04
Jlaboparopnas padora Ne 13 "KoHcTpynpoBaHne 1 u3y4eHne padoThl '
9JIEKTPOIBUTATENS "
OnbiTel @apanes. SABieHue ANEKTPOMarHUTHOW HHAYKIMH. [IpaBuso
6317 | o P AYIHII. 2P 1 29.04
64/8 Onekrporenepatop. CrocoObI MOTYUEHUS JIEKTPUIECKON YJHEPTHH. 1 05.05
DJEeKTPOCTaHIIMN Ha BO30OHOBIISIEMBIX HCTOYHHUKAX SHEPIHU )
65/9 [HoxroroBka K KOHTpOJIBHOHM padote Ne 3 o Temam: "MarauTHble 1 06.05
ABJIeHUs", "DJIEKTpOMarHuTHasi MHIYKIMs" )
66/10 KonTponbnoii pabota Ne 3 mo Temam: "MarHuTHbIe siBIeHUS", 1 12.05
"DeKTpOMarauTHAsI HHIYKIHs" ’
67 | Pesepsubiii ypok. PaGota ¢ Tekcramu no teme "Temiossle sBienus" 1 13.05
68 PeseprubIii ypok. Pabota ¢ Tekctamu o Teme "[locTosTHHBIN 1 19.05
JJEKTPUICCKUH TOK" )
69 | Pesepsubiii ypok. PaboTa ¢ Tekctamu 1o teme "MaruuTHbIe sBIeHUs" 1 20.05
70 |PesepBHblii ypok. PaboTa ¢ TekcTamMu 110 TeMe "DIEKTPOMArHUTHASI orkosron 30600 L -
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Ne KonauyectBo
Tema Jara
YpOKa 4acoB
WHIyKIs"
71 | Pesepsubiii ypok. Pabora ¢ Tekctamu mo teme "Teruiosbie mporecch” 1 25.05
72 PesepBHblii YPOK. Pe'1'60Ta ¢ Tekctamu 1o Teme "l[locTosHHBIH 1 26.05
NIEKTPUIECKUH TOK
Bcezo 72
KaﬂeH)IapHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHUE 9 KJIAaCC
Ne ypoka Tema IR EH Jara
2Yp 4acoB
3AKOHBI IBU)KEHUS U B3BAUMOJIEMCTBUS TEJI 404y
1/1. |Mexanndeckoe aBKeHre. MaTepHaabHas TOYKa 1 04.09
2/2 Cucrema otcuéra. OTHOCHTENBHOCTh MEXAHHYECKOTO 1 05.09
' JBUKCHUS
3/3.  |PaBHOMepHOE NMPsMONMHEHHOE BUKEHNE 1 08.09
4/4 HepaBHomepHoe npsimonuHeiiHoe nprkenue. CpeaHss u 1 11.09
" |MIHOBEHHAsl CKOPOCTH TeJia
5/5. | PaBHOYCKOpEHHOE MPAMOJMHENHOE BUKEHHE. Y CKOPEHHE 1 12.09
6/6 CKOpOCTh IPSMOJIMHEHHOTO PABHOYCKOPEHHOT'O IBUKEHUS. 1 15.09
" |I'padux ckopoctu
7/7 JlaGopatopnas padora Ne 1 "Onpezenenue ycKOpeHus Tea Ipu 1 18.09
" | paBHOYCKOpPEHHOM JIBI)KEHUH 10 HAKJIOHHOM IIOCKOCTH"
8/8. |CsobomHoe manenue ten. Onbrtel [ammes 1 19.09
9/9 PaBHOMEpHOE nBIKEHME IO OKpYkHOCTHU. [lepros u yactora 1 22.09
" |oOpamenus. JIunelHast U yrioBasi CKOPOCTH
10/10. |ILlenTpocTpeMHUTENEHOE YCKOPEHHE 1 25.09
11/11. |Ilepssrii 3axon HeroToHa 1 26.09
12/12. |Bropoii 3akon Hetotona. PaBHojelicTByIomas cuna 1 29.09
13/13. | Tpetnii 3akon HetoTona. [IpUHIUN CyHePIO3HIMM CHIT 1 02.10
Pemienue 3a1a4 Ha NpUMEHEHUE Ha MTPAKTUKE 3aKOHOB 03.10
14/14. H 1
BIOTOHA
15/15. |Cwuna ynpyrocru. 3akon I'yka 1 06.10
16/16. |Pemenwue 3aga4 no teme "Cuna ynpyroctu" 1 09.10
1717 JlaboparopHast pabota Ne 2 "Onpenenenue KECTKOCTH 1 10.10
" | mpy>KuHBI"
18/18. |Cwuna Tpenus 1 13.10
19/19. |Pemenwue 3aga4 no teme "Cuna tpenus" 1 16.10
20/20 JlaboparopHast pabota Ne 3 "H3mepenue kodppurmenTa 1 17.10
" | TpeHus CKONbXeHus"
Pemrenne 3amad mo teme "3akonsl HetoTona. Crta yrpyrocTH. 20.10
21/21. C " 1
WJa TpEeHHSA
22/22 Cuiia TSHKECTH M 3aKOH BCEMUPHOTO TATOTCHHSI. Y CKOPEHHUE 1 23.10
' CBO6OHHOF0 TTanCHMs QnepaTtop 210 000 "Komn
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Komnyecrso
Ne ypoka Tema 4ACOB Mara
23/23. | Ypok-konpepenuus "[[pmwkenue mianet Bokpyr Conmia" 1 24.10
24/24 Pemrenne 3amad mo teme "Cuita TSHKECTH M 3aKOH BCEMHUPHOTO 1 07.11
" |Tarotenus"
25/25. |Tlepsas kocMudeckas ckopocTh. HeBecoMOCTh H TIeperpyska 1 10.11
26/26 PaBHOBecHe MaTepraIbHOM TOUKH. AOCOTIOTHO TBEPIOE TETIO. 1 13.11
* | PaBHOBecue TBEPAOro Teia C 3aKPEIIEHHON OCBhIO BpAIllCHUS
27/27. |MowmenT cunsl. LleHTp TsKecTH 1 14.11
28/28. |Pemenne 3anau no Teme "MomeHT cuitbl. LleHTp TskecTn" 1 17.11
[Moarororka k KOHTpoOJLHOU pabote Ne 1 mo Temam: 20.11
29/29. |"Mexanuka. PaBHOMEPHOE U HEPABHOMEPHOE JBUKEHUE. 1
Bsaumopeiicrsue Ten"
KonTposbHoit padote Ne 1 mo Temam: "MexaHuka. 21.11
30/30. |PaBHOMEpHOE M HEPABHOMEPHOE JIBIKEHHE. B3auMmoeiicTBue 1
Ten"
31/31 Nmmynbe Tena. UMnynbe cuibl. 3aKOH COXpaHEHUS UMITYIIbCA. 1 24.11
" | Yopyroe 1 HEynpyroe coyaapeHue
32/32. |Pemenue 3anau no Teme "3aKOH COXPaHEHHUs MMITyJIbca" 1 27.11
33/33 Vpok-koHpepeHnus "PeakTHBHOE IBIKEHHE B IPUPOJIE U 1 28.11
" | TexHuke"
34/34. |Mexanudeckas paboTa 1 MOIIHOCTb 1 01.12
35/35 | PaGoTa CHIIBI TSHKECTH, CUJIbI YIIPYTOCTH M CHJIbI TPEHHS 1 04.12
JlaGopatophas padorta Ne 4 "Onpenenenue pabOThI CHIIBI 05.12
36/36 |TpeHus Py paBHOMEPHOM JBUKEHUHU TeJIa 110 TOPU30HTAIBHON 1
MTOBEPXHOCTH"
37/37 | Cessb snepruu u padoThl. IloTeHnManbLHas SHeprus Tejia 1 08.12
38/38 |Kunernueckas sHeprus. Teopema 0 KHHETHYECKON SHEPIUH 1 11.12
39/39 |3akoH coxpaHEeHHs MEXAaHUYECKOH SHEPTUH 1 12.12
40/40 JlaGopatophas padora Ne 5 "M3yueHne 3aKkoHa COXpaHEHHS 1 15.12
sHepruu"
MEXAHUWYECKHUE KOJIEBAHUSA U BOJIHBI. 3BYK 154
35/1 |KonebaTensHoe ABMKXEHHE U €T0 XapaKTEPUCTHKH 1 18.12
36/2 |3aryxarommue konebanus. BeiHyxneHHbIe KoneOanus. Pesonanc 1 19.12
37/3. |TlpyWHHBIA ¥ MaTEMaTHIECKUI MaATHUKH 1 22.12
Ypok- uccnegoanue "3aBUCUMOCTh ITepHOIa KOJIeOaHmid 25.12
38/4. |npyXUHHOTO MasTHHKA OT MAcChl rpy3a U KECTKOCTH 1
NpYy>KUHBI"
39/5. |IIpeBpaieHue >HEPruH MPH KOJIEOATENLHOM JIBUKEHUH 1 26.12
40/6 JlaboparopHast pabota Ne 6 "OmnpeneneHue 4acTOTHI ¥ IEpUOIa 1 29.12
" | konmeOaHM MPYKUHHOTO MasTHUKA"
JlaGopatophas padota Ne 7 "[IpoBepka HE3aBUCUMOCTH 12.01
41/7. |mnepuona koneGaHwuit rpy3a, MOABEIICHHOrO K HUTH, OT MacChl 1
rpy3a"

Onepatop 30 000 "KomnaHus "TeHzop" —
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KommyecrBo
Ne ypoka Tema Hara
4acoB
42/8 Mexanndeckre BOJHBIL. CBOMCTBA MEXaHHMYECKHX BOJIH. 1 15.01
" | IPOIOJIbHEIE ¥ MOIEPEYHBIE BOJIHEI
43/9 Ypok-koHbpepeHus "MexaHndecKie BOJHBI B TBEPIOM TeTIe. 1 16.01
" | CelicMu4ecKHe BOJTHEI"
44/10. |3Byk. PacnpocTpaHeHue ¥ OTpakeHHE 3ByKa 1 19.01
45/11 Ypok-uccnenopanue "Ha0moeHre 3aBUCUMOCTH BBICOTHI 1 22.01
" |3ByKa OT 4acTOTHI"
46/12. |T'poMKOCTb 3ByKa U BBICOTA TOHA. AKYCTHYECKHIi PE3OHAHC 1 23.01
47/13 VYpoxk-koHbpepeHuus "YIbpTpa3ByK U HHPPa3BYK B MPpUpOAE U 1 26.01
* | rexauke"
[MoaroroBka k KOHTpoJIBEHOM padote Ne 2 o Temam: "Mmirymbe. 29.01
48/14. |3akon coxpanenus umiyibca”, " Pabora u MOIIHOCTB", 1
"OHeprus. 3aKOHbI COXpaHEHUs SHEPTrUn"
KonTposnbHas padora Ne 2 o remam: "Mmitysisc. 3akoH 30.01
49/15. |coxpanenus ummyinbca", " Pabora u MomHOCTS", "IHEPrUsL. 1
3aKOHBI COXpaHEHUs dHEeprun"
SJEKTPOMAITI'HUTHOE I1OJIE 254
50/1. |3nekTpomarHuTHOE nose. INEKTPOMArHUTHbIE BO/HbI 1 02.02
51/2. |CsoiicTBa 31€KTPOMArHUTHbIX BOH 1 05.02
52/3 Ypok-KoHpepeHums "LLIKkana anekTpomMmarHUTHbIX BOJTH. 1 06.02
" | Mcnosb30BaHME 3/1EKTPOMArHUTHbIX BOJIH A1A COTOBOM CBA3N"
53/4 Na6opatopHaa pabota Ne 8 "/3yyeHne cBONCTB 1 09.02
" | 3N1E€KTPOMArHMTHBIX BOJIH C MOMOLLLbIO MOBUAbHOTO TenedoHa"
54/5 PelleHue 3aaa4 Ha onpeaeneHme 4actoTbl U AJNHbI 1 12.02
" | 9NEeKTPOMarHUTHOM BOJIHbI
55/6 JneKTpomarHuTHasa npupoga ceeta. CKOpocTb cBeTa. 1 13.02
" | BonHoBble CBOICTBA CBETa
56/7 McTouHuKK ceeTa. MpamosnHenHoe pacnpocTpaHeHue ceeTa. 1 16.02
" |3atmeHua ConHua v JlyHbl
57/8 3aKoH OoTpaeHua ceeTa. 3epKana. PeweHune 3aaa4 Ha 1 19.02
" | npMMeHeHne 3aKoHa OTPasKeHUs CBeTa
58/9. |MNpenomneHue ceeta. 3aKOH NPeNOMIEHNA CBETA 1 20.02
59/10 MonHoe oTparkeHue ceeTa. Mcnonb3oBaHMe NONHOTO 1 26.02
" | BHYTpPEHHEro oTpaXKeHus B ONTUYECKMX CBETOBOAAX
NabopatopHaa pabota Ne 9 "MccneposaHme 3aBUCMMOCTHM yrna 27.02
60/11. |npenomneHusa cBETOBOrO /lyya OT yria NadeHuaA Ha rpaHuLLe 1
«BO34yX—CTeKno»"
61/12 Ypok-KoHbepeHums "Mcnosb3osaHme NoSHOrO BHYTPEHHEro 1 02.03
" | oTpaskeHus: CBETOBOAbI, ONTUKOBOJIOKOHHAA CBA3b"
62/13. |/InH3bl. ONTHYECKas cMaa IMH3bI 1 05.03
63/14. |MoctpoeHune n3obpaxKeHuin B TMH3axX 1 06.03
64/15 NabopatopHas pabota Ne 10 "OnpeaeneHne poKycHOro 1 09.03
" | paccTonaHMA U oNTUYECKoM cunbl cobupatoweit AMH3bI"
Onepatop 310 000 "KommaHus "TeHzop" |
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KomiuecrBo

° a Tema aTa
Ne ypok: eM qACOB Jar
65/16. |Ypok-koHdpepeHuma "OnTuyeckne NMH30BbIe NpMbopb!"” 1 12.03
66/17. |lna3 Kak onTMyecKas cuctema. 3peHue 1 13.03
67/18. |Ypok-koHdepeHuus "NedeKTbl 3peHns" 1 16.03
68/19 PasnoxeHne 6enoro ceeta B cnekTp. OnbITbl HbloTOHa. 1 19.03
" | CnosxeHune cneKkTpanbHbIX LBETOB. [lucnepcus ceeTa
Na6opaTtopHana pabota Ne 11 "OnbITbl N0 pa3foxeHuo 6enoro 20.03
69/20. |cBeTa B CNeKTp M BOCMPUATUIO LiBETA NPEAMETOB NPU MUX 1
HabnogeHnn yepes LBeToBble PuabTpbI”
YpOK-NpakTUKym "BoNHOBbIE CBOMCTBA CBETA: AMcrnepcus, 23.03
70/21. } 1
nHTepdepeHuUna n audpakuma
71/22. |OnbiTbl Pesepdopaa v nnaHeTapHaa Mogesb aToMa 1 26.03
72/23. |Noctynatbl 6opa. Mogenb aToma bopa 1 27.03
McnyckaHue n nornouieHne ceeta atTomom. KBaHTbl. 06.04
73/24. N 1
JInHenyaTble cneKkTpsbl
74/25. |Ypok-npaktukym "HabnrogeHune cnexktpa nsnyyexms" 1 09.04
CTPOEHME ATOMA U ATOMHOI'O SIIPA 154
75/1. |PaanoaKTMBHOCTb U eé BUabI 1 10.04
76/2. |CtpoeHue atomHoro sapa. HyK1oHHas moaenb aTOMHOro Aapa 1 13.04
77/3. |PagmoakTuBHble NnpespalleHus. M3oTtonsbl 1 16.04
78/4. |Pewenue 3amay no Teme "PagmoakTBHbIe NpespaLeHms” 1 17.04
79/5. |Nepwuopg nonypacnaga 1 20.04
80/6 Ypok-koHbepeHuua "Ucnonb3osaHne pagnoakTUBHbIX 1 23.04
" |u3nyyeHuit B megmumHe"
81/7 AnepHble peakuun. 3aKoH COXpaHeHWs 3apAa0BOro 1 1 24.04
" | maccosoro uncen
82/8. |3Heprua cBasm aToMHbIx agep. CBA3b MacCbl ¥ SHEPTUM 1 27.04
83/9. |PeweHue 3apay no Teme "AgepHole peakummn' 1 30.04
Peakuua cnHTe3a n genexmne agep. MCTOYHUKIN SHeprnm 04.05
84/10. ) 1
ConHua v 3B€34,
85/11 Ypok-KoHbepeHuua "AaepHan sHepreTuka. Jencremna 1 07.05
" | paAMOaKTMBHbIX U3/TYYEHWNIA Ha KMBbIE OpraHM3mbl"
MoaroToBKa K KOHTPO/IbHOM paboTe No 3 no Teme 08.05
86/12. |"dnekTpomarHUTHOE None. INEeKTPOMArHUTHbIE BOJIHbI. 1
KBaHTOBbIE ABNEHMA"
87/13 KoHTponbHaa paboTta Ne 3 no Teme "IneKTpomMarHuTHoe none. 1 11.05
" | 9neKkTpomMarHuTHble BOAHbI. KBaHTOBbIE ABNEHNA"
88/14. |3nemeHTbl eCTeCTBEHHO-Hay4HOro MeToAa No3HaHUA 1 14.05
89/15 Ponb GU3MKM B MU3HM YeNnoBeKa. INeMeHTbl PU3nyecKkom 1 15.05
" |KapTUHbI MUpa
HUTOI'OBOE IIOBTOPEHUE 54
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KounuecrBo
Ne ypoka Tema ara
Yp JacoB A
MNosTopeHue, 06obeHue. labopaTopHble PpaboTbl MO KypC
91/17. |, cropenne tuen paToprble b ypey 1 16.05
Bsanmopgewncreme Ten
MNosTopeHune, ob6obLleHne. PeleHre pacYETHbIX U MOUCKOBbIX
92/18. P » P 1 18.05
3a4a4 no teme «TennoBble NPOLLECChI»
MNosTopeHue, obobuleHne. PeleHre pacYETHbIX U MOUCKOBbIX
93/19. P oL pacteTHe 1 19.05
3aga4 no Temam "KI/J tennoBbix gBuratenemn
MNosTopeHue, 0bobueHue. labopaTopHble PaboTbl NO KypC
94/20. |, 2ToP - paTopHble p yPey 1 20.05
CseToBble ABNEHUA
MNosTopeHue, 0bobueHne. PaboTa c TeKcTamn No Teme
100/1. |,ooToP » ’ 1 21.05
3aKOHbl COXPaHEHUA B MeXaHUKe
101/2. |||_|OBTOpeHMe, o6o6m,euHme. PaboTa c TekcTamu no teme 1 2205
KonebaHusa 1 BOJIHbI
MNosTopeHue, 0bobleHne. PaboTa c TeKcTamn No Teme
102/3. |, 2ToP - 1 25.02
CseToBble ABNEHUA
Bcezo 102 4

Onepatop 30 000 "KomnaHus "TeHzop" —
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