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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma o ¢u3uke Ha ypOBHE OCHOBHOTO 00111er0 00pa30BaHuUs COCTaBIIEHA
HA OCHOBE IMOJIOKEHUN U TpeOOBaHUN K pe3yibTaTaM OCBOCHHs Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3oBaTeIbHOM nmporpaMmel, npeactaBieHHbx B DI'OC OO0, a Takxke ¢
yu€ToM QeaepanbHoil pabouelt mporpaMMel Bocniutanus U KoHueniuu npemnoiaBanus
yueOHoro nmpeamera « PuznKa».

[Tporpamma no ¢pusmke Ha ypOBHE OCHOBHOTO 00I1Ier0o 00pa30BaHuUs COCTaBJICHA
HA OCHOBE IMOJIOKEHUN U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3oBaTeabHOM nmporpaMmel, npeactaBieHHbx B DI'OC OO0, a takxke ¢
yueToM (enepanpHoil pabouei mporpaMMbl BOCIUTAHUS U KOHIICTIIIMY MTPETIOAaBaHUS
yueOHoro npeamera «Duznkay.

CopepxaHue mnporpaMMbl IO (HU3UMKE HANpaBICHO Ha (POPMHUPOBAHUE
€CTECTBEHHOHAYYHOU rPaMOTHOCTH O0YYaIOLUXCs M OpraHU3alUIo U3y4eHUs (PU3NKU
Ha JESITEeIbHOCTHON OcHOBE. B mporpaMmMe mo (pu3nKe y4MTHIBAIOTCS BO3MOKHOCTU
yueOHoro mpeamera B peanusanuu TpedboBanuitk GI'OC OOO k mninaHUPyEMbIM
JUYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOyUEHHs, a TAKKE MEKIIPEAMETHBIC
CBSI3M €CTECTBEHHOHAYUHBIX yY€OHBIX NPEIMETOB Ha YPOBHE OCHOBHOI'O OOILIEro
oOpa3oBaHUs.

[TporpamMa 1o (u3KKe ycTaHaBIMBAET paclpesesieHue yueOHOTro MaTepuaa no
rogaM oOydeHus (MO Kjaccam), NOpeajgaraetT NPUMEPHYIO TOCIIEI0BATEIbHOCTD
M3Y4YEeHUS! TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs MIPEIMETHOIO COJAEPKAHUS U yUeTe
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCA.

[Tporpamma no ¢uzuke pazpaboTaHa ¢ IeJIbI0 OKa3aHHUS METOINYECKON MTOMOIIH
YUUTENIO B CO3/IaHUU paboueil MporpamMMBbl MO0 Y4eOHOMY MPEIMETY.

®du3nka SBISIETCS CHUCTEMOOOPA3YIOIIUM JJIsl €CTECTBEHHOHAYYHBIX YUYEOHBIX
MIPEIMETOB, OCKOJIbKY (PM3UYECKUE 3aKOHBI JIEKAT B OCHOBE MIPOLIECCOB U SBJICHUM,
U3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpOHOMHEH U du3nueckoil reorpadueit, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYYHYIO KAapTUHY MHUpA, NpPEIOCTaBiisieT HauOosiee SICHbIE
oOpa3slbl NPUMEHEHHsS] HayYHOTO METOZa IO3HaHHUs, TO €CThb CIOco0a MONy4YeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opna w3 THaBHBIX 3a1ad (U3UUECKOTO O0pa3oBaHUsS B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (DOPMHUPOBAHMU €CTECTBEHHOHAYYHOM TIPaMOTHOCTH U
UHTepeca K HayKe y 00y4yarouuxcs.

N3yuyenue pusuku Ha 6a30BOM ypOBHE MPEIOIAraeT OBIaJACHHUE CIEeAYIOIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HUCIIOJIB30BATh HAYYHBIC NOKA3aTCIbCTBA IJIA
IMOJIYYCHUA BBIBOJOB.

[lenn wu3yyeHuss (GU3MKM HAa YPOBHE OCHOBHOTO o0OHIEr0 0O0pa3oBaHUsA
ONpENeNeHbl B KOHLENIMM MpenojaBaHus ydeOHoro mnpeamera «®Pusznka» B
oOpazoBatenpHbIX opranmu3aiusax Poccuiickoit denepannu, pearn3yonmx OCHOBHBIC
0011e00pa3oBaTeIbHbIE IPOTPAMMBI.

[enu n3ydenust pU3uKu:

npuoOpeTeHue HHTepeca U CTpEeMJICHHS OOydYarommMxcss K HaydyHOMY
W3YYEHHUIO TMPUPOJIbI, PA3BUTUE HX HUHTEIJICKTYaJbHBIX W TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJ]I€ MO3HAHMUS U (OPMUPOBAHUE
HCCIIEI0BATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK Pe3yibTaTa W3yUYECHUS] OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DM3UKH;

dbopMupoBaHUE TPEACTAaBICHUM O poyid (U3UKHU JJIsi Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npoeCCUOHANIBHON JEATEIbHOCTH, CBSI3aHHOW C (PU3MKOM, MOATOTOBKA K
JaabHEeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTikeHne 3TUX 1eliel mporpaMMel Mo (Pu3uKe Ha YpOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHUs 00ECTICUNBACTCS PEIICHUEM CIACAYIONINX 3a]1ay:

nprUoOpEeTEeHNE 3HAHUN O TUCKPETHOM CTPOEHHUH BEIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
NpUOOPETCHUE YMEHUM OMUCHIBATh U OOBSCHATH (DU3NUYECKUE SBJICHUS C
MCIIOJIb30BaHUEM MMOJTYUYECHHBIX 3HAHUN;

OCBOGHHME METOJOB PEHIEHUS MPOCTEMIIMX PpPACUETHBIX 3a7Jad C
UCITIOJIb30BAaHUEM (du3nUecKux MOJEJIeH, TBOPYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUN HAOII0AaTh MPUPOJHBIC SIBJICHUS W BBITIOJHATH OIBITHI,
nabopatopHble  pabOTBl M DKCICPHMEHTAJIbHBIE  HCCICIOBAHHUSI  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHME NPHUEMOB pabOThl ¢ HHpOpManKel (HU3MUYECKOTO COAEp>KaHUM,
BKJIIOYass MH(OPMAILIMIO O COBPEMEHHBIX JOCTIXKCHUSAX (PU3MKH, aHAIN3 U
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cdepamu npodhecCHOHATHLHON NEeATeTbHOCTH, CBSI3aHHBIMU C
(bU3UKOH, 1 COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JTOCTHXKCHHSIX
(bu3MYECcKO HAYKH.

OO61iee 4MCIO 4acoB, PEKOMEHIOBAHHBIX JJIsl M3ydeHHs (U3UKK Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 4yaca B HeZIeN0), B 8 Ki1acce — 68 yacoB



(2 yaca B Hememwo), B 9 kimacce — 102 wyaca (3 wyaca B Hejdeno).

[Ipennaraemsiii B mporpamMmme mo (uU3MKe MEepeueHb JabopaTOpHBIX paboT u
OTBITOB SIBJISIETCS PEKOMEHAATEIbHBIM, YYUTENb JIeJaeT BBIOOP MpHU TMPOBEACHUU
7a00paTOpHBIX pabOT W ONBITOB C YYETOM HHAMBUAYAJbHBIX OCOOCHHOCTEU
OoOy4JaronMxcsi, CIHUCKa JKCIEPUMEHTANBHBIX 3aJlaHul, MpeajiaraeMblX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (pusuke.



COJEPXXAHUE YYEBHOI'O IIPEJIMETA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®uszuka — Hayka o npupone. SBneHns npupozasl. Du3nyecKue SABICHHUS:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre Benu4UHBL. V3Mepenue Qusnueckux BenuuuH. DU3NYECKUE
npubopsl. [lorpemHocTs u3MepeHnit MexryHapoiHasi cucTeMa euHuII.

Kak ¢u3mka w JApyrue ecTeCTBEHHBbIC HAyKW HW3Y4alOT TPHUPOY.
EcTecTBeHHOHAyUHBIE METOA TO3HAHUS: HAOIOJEHNWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIKCHUE THUIIOTE3, DKCICPUMEHT IO MPOBEPKE TMIOTE3, OOBICHECHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM C MOMOIIIBbIO MOIeen

Jemoncmpayuu.

1. MexaHuueckue, TeIUIOBbIE, MIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJIICHHUSI.

2. ®duznueckue MpUOOPHI U MpOIEAypa MPSAMBIX U3MEPEHUN aHAJOTOBBIM U

U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimaul.

1. OmpeneneHue NEHbI IeEHUs IKaIbl U3MEPUTEIBHOTO Tprbdopa.

2. H3mepenue paccTOsTHUN.

3. H3mepenue o0bEéMa KUIAKOCTU U TBEPJOTO TEa.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. HM3mepeHue TemMneparypbl IpU MOMOIIH KUJKOCTHOTO TEPMOMETPA U IaTUHKa

TeMIepaTyphl.

6. IIpoBeneHue wuccienoBaHUd MO TMPOBEPKE THUIIOTE3bI: TAIBHOCTH MOJIETA
IapuKa, MyHEeHHOrO TOPU3OHTAJIbHO, TeM OOJbIle, YeM OOJIbIlle BBICOTA
MycKa.

IlepBoHaYa/ibHBbIE CBEACHUS O CTPOCHUH BelllecTBA.

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIBI, X pa3Mepbl. OMBITHI, I0Ka3bIBAOIINE
JIUCKPETHOE CTPOCHUE BENIECTBA.

JBmxenue yactul] BemiecTBa. CBs3b CKOPOCTH JBHXKEHHUSI YaCTHUI[ C
TemriepaTypoil. bpoyHoBckoe nBwkenue, auddys3us. BzaumopeiicTBue dYacTwHil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEH M TBEPJbIX
(kpucTammyeckux) Ted. B3auMocBs3b MEXIy CBONCTBAMHU BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysun.



3. Ha6J'IIOI[eHI/Ie HBHGHHﬁ, O6’[>$ICH$HOH_[I/IXC}I IMPUTAKCHUEM WJIA OTTAJIKUBAHUEM

JaCTHIl BCIICCTBA.

Jlabopamopnvie pabomul u onvimaul.

1.

Ornenka muaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).

2. OnbITHI 10 HAOIIOJIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.

Mexannueckoe [BWXKEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpenHsii CKOpPOCTh MpPU HEPAaBHOMEPHOM JBIKEHUHU. PacueT myTtu u
BPEMEHH JIBUKCHHUSL.

SBneHne wHepuuMH. 3aKOH HHEpUUU. B3anmoneicTBue Ten Kak MNpUYAHA
VM3MEHEHUs CKOPOCTH JIBMKEHHUS Tesl. Macca Kak Mepa UHEPTHOCTH Tena. [ImoTHOCTh
BeliecTBa. CBs3b IVIOTHOCTH C KOJIMUECTBOM MOJIEKYJ B €AMHUIIE 00hEeMa BEIIECTRA.

Cuna Kak XapakTepucTUKa B3auMoaercTBUs Tel. Cuia yrnpyroctu v 3akoH [ 'yka.
N3Mepenue cuiibl ¢ TOMOIIBIO TUHAMOMETpA. SIBJIECHHUE TATOTEHUS U CUJIA TSKECTH.
Cuna TsbkecTH Ha JApyrux miaHetax. Bec Tena. Heecomocth. CrnoxkeHue cui,
HaIlpaBJICHHBIX MO OAHOU mpsiMoi. PaBHOzelcTByomas cui. Cuna tpeHusd. Tpenue
CKOJIB)XEHUSI M TPEHUE MOKOA. TpeHue B NpUPOJI€ U TEXHUKE.

Hemoncmpauuu.

1
2
3
4.
5
6

Habrogenne MexaHn4ecKoro JIBHXKEHUS TeTa.

N3mepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.
HabGmronenue siBjeHUST MHEPIIHH.

HaOmronenne naMeHeHus CKOpOCTU MPY B3aUMOJICHCTBUU TeJ.
CpaBHeHHME Macc 0 B3aUMOJICHCTBUIO TE.

CnoxeHure CHJl, HallpaBJICHHBIX MO OJTHOW MPSMOM.

Jlabopamopuvie pabomul u onvimol.

1.

OnpeneneHue CKOpPOCTH PABHOMEPHOTO ABWKEHHS (IIApUKa B >KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

OnpeneneHue CpeaHEl CKOPOCTH CKOJIbXEHUs Opycka WM IIapuKa Io
HAKJIOHHOM TUIOCKOCTH.

OmnpeneneHue IWIOTHOCTH TBEPIOTO TeNA.

OnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsokeHus (aedopmanuun)
NPY>KUHBI OT TPUIIOKEHHOU CHUJTBI.

OneITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHSI OT BECa
TeJa U XapakTepa CONPUKACAIOLINXCS IOBEPXHOCTEN.

JlaBjieHUe TBEPABIX TeJI, *KUJIKOCTEH U ra3oB.

JaBnenue. CniocoObl YMEHBILIEHUS W yBEJIMYEHUs AaBieHus. J(aBieHue rasa.
3aBUCMMOCTh JaBJIeHMs ra3a oOT oObeMa, TemmepaTypol. llepenaua naBneHus
TBEPABIMHM TEJAMH, >KMAKOCTSAMM M razamu. 3akoH Ilackamsa. ITneBmarnueckue



MalIuHbBI. 3aBUCHUMOCTh JAaBJICHUS JKUIKOCTH OT TIYyOWMHBL. [ MapocTraTndeckuid
napajaokc. Coobuiaroniyecs: cocysl. ['mapaBnuyeckue MeXaHUu3Mbl.

Atmochepa 3emumn u armocdepHoe gaBinenue. [IpUyuHBI CyIIECTBOBAHUS
BO3MymrHOW 00osouku 3emiu. Omneit Toppuuennu. M3mepenne aTmMocepHOTO
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO TaBJICHUS OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO TaBJICHHUS.

JelicTBue KUIKOCTH M ra3a Ha IMOTPYKEHHOE B HHUX TeJlO. BrITankmBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Hemoncmpauyuu.
3aBUCUMOCTH JAAaBJICHUS ra3a OT TeMIEepaTyphl.

[lepenaua naBiaeHUs )KUJIKOCTBIO U Ta30M.
Coobmiaromuecs cocyabl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCUMOCTH BBITAJKUBAIOIICH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeJa U
IJIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOU JKUIKOCTH.
8. YCJIOBHE IUIaBaHMS TEN: IJIABAHWE WIH IOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOUIEHHUSI TIIOTHOCTEU TEJIA U )KUIKOCTH.
Jlabopamopnwie pabomul u onvimaol.
1. HccnepoBanue 3aBUCMMOCTH Beca Tella B BOJe OT 00bEMa MOTPY>KEHHOW B
YKUJIKOCTh YaCTH TeJIa.
2. OnpeneneHue BbITAIKABAOIIEN CHIIbI, JEWCTBYIONIEH HA TEJIO, TOTPYKEHHOE
B JKUJKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEN CUJIbI, JEUCTBYIOIIEH HA TEJIO B
YKUJIKOCTH, OT MACCHI TeJa.
4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCUMOCTh  BBITAJKUBAIOIIECH  CHIIBI,
JNEUCTBYIONIEH Ha TEJIO B KUIKOCTU, OT 00bEMA MOTPYKEHHOU B HKHUIKOCTh
YacTH TeJa U OT MJIOTHOCTH KUIAKOCTH.
5. KoHCcTpyupoBaHne apeoMeTpa Wi KOHCTPYUPOBAHHUE JIOJKU U OIPEICICHUE
€€ rpy300AbEMHOCTH.
PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanuueckast pabota. MOIITHOCTS.

[IpocTthie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuio
paBHOBecus phruara. [I[puMeHeHre npaBuia paBHOBECHUS pbluara K 0JIOKy. «30J10TO€
npaBuio» mMexanuku. Koaddumment nonesnoro nevictus (nanee — KIIJ[) mpocthix
MexaHu3MOB. [IpocTeie MeXxaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas odHeprud. KuHeTndeckas UM TNOTCHUUAIbHASA  DHEPrus.
[IpeBpailieHrie OJHOTO BHJIa MEXAHMYECKON 3HEPrud B APYrol. 3aKOH COXPaHECHUS
SHEPrUH B MEXAHUKE.
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Hemoncmpauyuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenrie pabOTHI CUJIBI TPEHUS MIPU PABHOMEPHOM JABMKEHHUH Teja o
TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnepoBaHue yCcioBUM paBHOBECHS pblyara.

3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOU SHEPTHH.
8 KVIACC

TenoBblie AIBJICHUS.

OCHOBHBIE  TIOJIOKEHHSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUM  CTPOECHUS
BellecTBAa. Macca W pasmMepel arOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mogenu TBEPAOro, JKHUIKOTO U Tra3000pa3HOTO COCTOSHUN  BEILIECTBA.
Kpucrannmueckue u amopdusie tena. OObsCHEHHE CBOWMCTB Ia30B, KHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHM MOJEKYISIPHO-KUHETHYECKOW TEOPHH.
CMmauuBaHKE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TEMIIEpATYPBI CO CKOPOCTHIO TEIJIOBOT'O JIBUKEHUS YACTHII.
BuyTtpennss sneprusa. CrocoObl M3MEHEHUs1 BHYTPEHHEHN SHEpruM: TeIionepeaayda u
coBeplieHHe paboTbl. Buael Termonepenauu: TEIJIONPOBOJHOCTb, KOHBEKIUS,
U3JIyYEHUE.

KonuvectBo TemnoTsl. YjenbHas TEMIOEMKOCTh BelllecTBa. 1emmooOMeH u
TEIUIOBOE paBHOBecHE. Y paBHEHHUE TeIIoBOro OanaHca. [lnaBnenue u orBepaeBaHue
KPUCTAJUTMYECKUX BEILIECTB. YAenpHas Terwiora IiaBieHusd. [lapooOpa3oBanue u
koHaeHcauusa. HMcnapenune. Kumnenue. VYnaenpHas Teruiota MmapooOpa3oBaHUs.
3aBUCUMOCTh TEMIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO J1aBJICHHUS.

BrnaxHocTth BO31yXa.

DHeprus TOIJIMBA. Y AENIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniuner  pabotel TerioBbix aBurateneit KIIJ[ TemmoBoro aBurartens.
TennoBble ABUTATENMN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS JHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.

2. Habmonenue nuddysun.

3. HaOntonenue siBneHui CMauyMBaHUs U KaWUISIPHBIX SIBIICHUH.

4. HaOmroieHre TeraoBoro pacuupeHus Tell.

5. M3meHeHue maBieHHs Ta3za MpU U3MEHEHHH OOBEMAa W HarpeBaHUU WIU

OXJIAXKICHUU.
6. IIpaBuna nsmepeHus remMnepaTypsl.
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7.
8.
9.

10.
11.
12.
13.

Bunae! Tenmonepenayu.

OxytaxIeHue TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMU CHUJIAMHU.
CpaBHEHHE TEIIIOEMKOCTEN pa3InNYHbIX BELIECTB.
HaoOmronenne kuneHus.

HaOGmronenre nocTostHCTBA TeMIepaTyphl IPH TUTaBICHUU.
Moenu TEeIUIOBBIX JABUTAaTEIICH.

Jlabopamopnvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OnpITBl IO OOHAPYKEHUIO TEUCTBUSI CHIT MOJIEKYJIIPHOTO IPUTSHKEHUS.
OnpITHl IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIH caxapa.
OmnbITel 1O HAOMIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, XKHUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiIeHUs BO3AyXa B OaJUIOHE IINPHUILA.

OnebIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJIEHUS BO3/lyXa OT €ro 00béma
Y HarpEBaHMs WIHA OXJIAXKICHUS.

ITpoBepka rumnoTe3sl JMHEWHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA XKUAKOCTU B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

HaGntogenne wu3MEHEHWs] BHYTPEHHEH DJHEpruum Tejaa B  pe3ysbTare
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue sBIEHUS TEIUIOOOMEHAa MpPU CMELIMBAHUU XOJOIHOM U
ropst4er BOJIBL.

Omnpenenenre KOJUYECTBA TEIUIOTHI, OJYUYEHHOTO BOAOM MPH TEIIOOOMEHE
C HarpeThiM METAIUTMYECKUM LUIUHAPOM.

Onpenenenune yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca UCHapeHus..

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIbA.

JJIEKTPUYECKHE U MATHUTHBIC SIBJICHHS.

OnekTpuzanus Tel. J[Ba poaa dJEKTpUYECKUX 3apsaoB. B3ammoneinicTBue
3apsKEHHBIX Ten. 3akoH KyoHa (3aBUCMMOCTB CHIIBI B3aUMOJACHCTBUS 3apsSyKEHHBIX
TE€J OT BEJIMYUHBI 3apsAJI0B U PACCTOSHUS MEKIY TEJIAMU).

OnekTpuueckoe mnosne. Hanpspk€HHOCTE siekTpudeckoro monis. [IpuHuumn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »ieKTpUYecKUX 3apsaoB. DJIEMEHTAPHBIA SJIEKTPUYECKUN 3apsl.
Crpoenue aroma. [IpOBOIHHUKN M JUANIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO

3apsja.

OJIEKTPUYECKUM TOK. YCIOBHA CYIIECTBOBAHUS DJIEKTPUYECKOTO  TOKA.
N cTOYHUKM TIOCTOSSHHOTO ToKa. JIeHCTBUSL SJIEKTPUUECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B KUJIKOCTSX U ra3ax.

10



Onektpuueckass  uenb. Cuna  Toka.  DJIEKTPUYECKOE  HAMNpsHKEHUE.
ConpoTuBiieHHE TPOBOAHUKA. Y IETbHOE COMPOTUBIICHUE BENIECTBA. 3aKOH OMa 1Jis
yuacTka nenu. [locnenoBartenbHoe U napajieIbHOE COEAMHEHNE TPOBOJHUKOB.

PaGora u MOIIHOCTH DBJEKTpUUECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DneKkTpuYecKrue LEeNu U MOTPeOUTENU 3IIEKTpUUECKOW 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTosiHHBIE MarHuThl. B3auMoAeicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe noJie 3eMJIM U €ro 3Ha4eHUe IS AKU3HU Ha 3emiie. OnbIT DpcTena.
MarauTtHoOe 1oJe INEKTPUIECKOro Toka. [[puMeHeHne 3neKTPOMarHuTOB B TEXHUKE.
JlelicTBME MAarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOABUTATEIb IIOCTOSHHOTO
Toka. Mcrnonp30BaHHWE »HIEKTPOABUTATENEH B TEXHUYECKHX YCTPOMCTBAaX U Ha
TPaHCIIOPTE.

Oneiter @apanes. fBneHue snekTpoMarHuTHOM MHAyKIMH. [IpaBuno Jlenna.
OnextporenepaTop. CriocoObl MOTydYeHHsI AJIEKTPUUECKON SHEPTUHU. DINEKTPOCTAHLIUN
Ha BO30OHOBIJISIEMBIX UCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DneKTpu3anus Tel.
JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DNEeKTpOCTaTHYECKast HHAYKIHUS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOoBOJHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. 'a3oBBIH pasps.
. I3MepeHnune cuibl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTpUUeCKOro HAMPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
. MozenrpoBaHre€ MarHUTHBIX MOJIE MOCTOSTHHBIX MArHUTOB.
. OnwIT Dpcrena.
. MarautHoe nojue Toka. DJIeKTPOMarHur.
. JlelicTBHE MarHUTHOTO MOJI HA TPOBOAHUK C TOKOM.
. DIIEKTPOABUTATENL TOCTOSIHHOTO TOKA.
. UccnenoBanue ABiIeHUS IEKTPOMATHUTHON UHAYKIIHH.
. OnbiTel @apages.

W O N kW
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24.

25.

3aBHCHUMOCTH HampapJICHHUA HWHAYKOUMOHHOTO TOKa OT YCHOBI/Iﬁ €ro
BO3HHKHOBCHUS.
3JI€KTpOFCH€paTOp IIOCTOAHHOI'O TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneITel MO HAOMIOACHUIO JJNEKTPU3alMKA TEN HWHAYKUMEH W 1puU
CONPUKOCHOBEHUH.

HccnenoBanre OEHUCTBUS  DJIEKTPUUECKOTO TMOJII HA TMPOBOJHUKU U
JTURJIEKTPUKHU.

COopka 1 mpoBepKka paboThI IEKTPUICCKOM IIEMH TTOCTOSHHOTO TOKA.
W3mepeHre U peryaupoBaHKe CHIIbI TOKA.

W3mepeHne U peryJmpoBaHUe HANIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO 4Yepe3 PE3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.

OnebITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPHUUECKOTO COMPOTHUBIICHHUS
MPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIA/IA MOTIEPEYHOTO CEYEHUS U MaTepuara.
[IpoBepka mnpaBwiIa CIHOKEHUS HAIPSDKEHUHM TPHU  IOCIIEI0BATEIbHOM
COEJIMHEHNH JIBYX PE3HCTOPOB.

[IpoBepka mnpaBwia Uisi CHJIbI TOKA MpPU NapaUICIbHOM COEAMHEHUH
PE3UCTOPOB.

Omnpenenenre paboThI JIEKTPUUECKOTr0 TOKA, UAYILIETO YePE3 PE3UCTOP.
OmnpeneneHne MOIHOCTH JIEKTPUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 JAMIIOYKy, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/] HarpeBarens.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
N3ydyeHne MarHUTHOTO MOJIsi MOCTOSIHHBIX MAarHUTOB MIPU UX OOBEANHEHUU U
pa3acicHUH.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.
OnbITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbl B3aUMOJEHCTBUSA KATYIIKH C
TOKOM M MarHMTa OT CHJIbl TOKAa M HalPaBJICHUs TOKA B KaTYIIKE.

N3yyeHue neicTBUS MarHUTHOT'O MOJISl HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue u n3ydyenue padoThl JJIEKTPOABUTATES.

N3mepenne KII/] anexkTpoaBuraTeIbHON yCTaHOBKH.

OnpITBl MO MCCIEIOBAHUIO SIBJICHHUS AJIEKTPOMArHUTHOM WHIYKLUU:
VCCJIEIOBAHNE U3MEHEHUI 3HAYEHUS U HAIIPaBJIEHUS! HHAYKIIMOHHOIO TOKA.

9 KIIACC

MexanuyecKue siBJICHU.
Mexanuyeckoe JABWKeHUE. MarepuanbHas Touka. (Cucrema  OTcuéra.
OTHOCUTENBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE MPSMOJUHEIHOE
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nBukeHue. HepaBHOMEpHOE MNpsMONMHENHOE ABHWKeHue. CpeaHsis U MIHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiimHeHHoe jaBuxkeHue. (CBoOoaHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE nBMXXEHHE IO OKpYyKHOCTH. Ilepnoa u wyactora oOpaleHus.
JIuneiinas u yrinoBas cKopocTh. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHE.

ITepBbiii 3akoH Hptorona. Bropou 3axkoH Herorona. Tperun 3akoH HeroToHa.
[IpyHLIMN CyTIEpIIO3UIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUS CKOJbXKEHHUS, CUjia
TPEHUSI OKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TSKECTH M 3aKOH BCEMHPHOIO TATOTEHMs. Y CKOpEHHE CBOOOHOTO
nafgeHus. Jlpwkenune ruiaHeT BoOkpyr CousHna. lIlepBas kocmuyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue MarepuanbHOl TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauleHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHenne ummyinbca. MMmynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTHBHOE ABUKEHHE.

Mexanudeckasi paboTa U MOITHOCTb. PaboTa cui TSKECTH, yHIPYrOCTH, TPEHUS.
Ces3p sHepruu u pabotel. [loTeHuumanbHash »HEprus Tena, MOAHITOrO HaJ
MOBEPXHOCTHIO 3eMJM. [loTeHIManbHas SHEPTUs CHKaToOW MpyxuHbl. KuHeTnueckas
sHeprusi. TeopeMa O KMHETUYECKOW JSHEPTrHH. 3aKOH COXPAHEHHS MEXaHHYECKOUN
DHEPIHUU.

Hemoncmpauuu.

1. HalmroneHue MeXaHMUYeCKOro IBHMKEHHUS Tejla OTHOCHTEIbHO Pa3HBIX TeEJ

OTCYETA.

2. CpaBHeHME TyT€Hd M TPACKTOPUN ABUKEHHUS OJHOITO U TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHrie CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanrie Npu3HAKOB PABHOYCKOPEHHOTO ABUKEHHUSI.

Habmoienue nBr>KeHus Tena o OKpyKHOCTH.

Habmonenne MexaHM4eCKUX SIBJICHHM, MPOUCXOASIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO

o vk w

KaOuHeTa (PU3UKU.

7. 3aBHUCHMOCTb YCKOPEHHS T€Ja OT MAacChl TEJIA U IEUCTBYIOIIEH Ha HETO CUJIBI.
Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHUH TETI.

9. M3meHeHue Beca Tena npu YCKOPEHHOM JABUKECHUH.

10. [lepenaua nMmyJsbca npyu B3aUMOJICVCTBUN TEI.

11. [IpeoOpazoBanus SHEPrUU NPU B3aUMOACHCTBUU TEN.

12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aMMOICHCTBHH.

13. CoxpaHeHHe UMITYJIbCa TPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

13



14.
15.
16.

Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYEeCKON IHEPruu pHU CBOOOTHOM MaJICHUU.
CoxpaHeHre MEXaHWYECKON PHEPTUM IPU JABWKECHHH TeJla MOJ JIECHCTBUEM
MPY>KUHBL.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Ajii pa3roHa M JAJbHEHIIET0 PaBHOMEPHOIO
JIBUKEHMSI LIAPUKA UITU TEIIEKKH.

Omnpenenenne cpenHeld CKOPOCTU CKOJBXKEHUS Opycka WIM JIBUKEHUS
[IapUKA 10 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOPEHHsI Tella MPU PABHOYCKOPEHHOM JBW)KEHUHM TIO
HAKJIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka runoTes3bl: eciivi NPy PaBHOYCKOPEHHOM JABUKEHUH 0€3 HayaaIbHOU
CKOPOCTHU IMyTH OTHOCSITCS Kak Psii HEUETHBIX YUCEN, TO COOTBETCTBYIOILINE
IPOMEXYTKHA BPEMEHH OJNHAKOBBI.

HccnenoBaHue 3aBUCUMOCTHM CHJIBI TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Onpenenenue ko3 GUIEHTa TPEHUS CKOIBXEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenre paOOThl CUIIBI TPEHUS MIPU PAaBHOMEPHOM JIBM)KEHUU TeJa IO
TOPU30HTAJIbHOM IOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YOPYTrOCTH TMpU  TNOABEME TIpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yuyeHune 3aK0OHAa COXPaHEHHUsI SHEPTHH.

MexaHn4yeckue KoJie0aHUs U BOJIHBI.

KonebarenbHoe nBuxeHne. OCHOBHBIE XApaKTEPUCTUKH KOJEOaHUI: Mepuom,
4acToTa, aMIUINTyJa. MaTremMaTU4eCcKUi W TNPYKUHHbIA MasTHUKU. [IpeBpamienue
SHEPrUu MpH KOJIeOaTETHLHOM JIBHXKEHHH.

3aryxaromue konebanus. BeiHyxneHHble koneOanus. Pesonanc. Mexanuueckue
BOJIHBI. CBOMCTBa MEXaHWYECKHUX BOJIH. [IposionbHbIE M nonepeyHble BOJIHBL. JlJIMHA
BOJIHBI U CKOPOCTb €€ paclpocTpaHeHus. MexaHnyeckue BOJHBI B TBEPAOM Telle,
CEHCMHUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxenue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Hemoncmpayuu.

1.

HaOmronenne kosieO0aHMii Ten MmOa IEWCTBUEM CWIBI TSIKECTHA U CHJIBI

YIPYTOCTH.
Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Hab6nronenune BRIHY)ISHHBIX KOJICOaHMIA U PE30HAHCA.
14



4. PacnpocTpaHeHue NpoAO0JbHBIX U MONEPEYHBIX BOJIH (Ha MOAEIIN).

5. HaOmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUI PE30HAHC.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue 4acTOTHl U MepUo/ia KoeOaHUI MaTeMaTHYECKOTO MassTHUKA.

2. OmpeneneHrie 4acTOThl U IEpHOJIa KoieOaHUu MPY>KUHHOTO MAagTHUKA.

3. HccnenoBanue 3aBUCHMMOCTU TIEpHOJa KOJIEOAHWU TMOJBEIIEHHOTO K HUTU

rpy3a OT JJIUHbI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH MIepUoia KOJIeOaHU MPYKMHHOTO MasiTHUKA OT

Macchl rpysa.
5. IIpoBepka He3aBUCHUMOCTH TEpHOJa KoJieOaHWW Tpy3a, MOJBEUICHHOTO K
HUTH, OT Macchl Ipysa.
6. OIbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb IEPHOJIA KOJIEOAHUN TPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a 1 KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
JIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHBIC BOJIHBI.

DONEKTpOMarHUTHOE  MoJie.  OJJEKTPOMAarHWTHble  BOJHBL.  CBOiCTBa
ANEKTPOMarHuTHeIX BOJH. Illkanma »snekTpoMarHuTHBIX BOJH. Mcnonbs3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJI COTOBOM CBSI3H.

OnexTpomarHuTHas npupona csera. CkopocTh cBera. BosHOBBIE CBOICTBa
CBETa.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. W3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TOMOILIBIO MOOMIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas monenb cBera. ctounnku ceera. [IpsMonmHeiHOE pacpoCcTpaHEHUE
ceera. 3atmeHuss Connua u Jlynel. OtpaxeHue cBera. [lnmockoe 3epkano. 3akoH
OTpa)XE€HUS CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus cBera. [loaHoe BHYTpeHHee
oTpaxeHue ceta. Mcrnonb30BaHre MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKHUX
CBETOBOJAX.

JIunza. Xon ydeit B muH3e. OnTrdeckas cucrema (poroanmnapara, MUKPOCKOTIA U
Teneckona. I'ma3 kak ontuyeckas cuctema. biiM3opykocTs U JaIbHO30PKOCTb.

Paznoxxenne Oemoro cBeta B crnektp. Omnbitel  Hptorona. Croxenue
CHEKTpalIbHBIX IIBETOB. Jrciepcust cBeTa.

Hemoncmpayuu.

1. IlpsmosmHENHOE pacIpOCTPAHEHHUE CBETA.
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OTtpakeHue cBeTa.

[TonyueHnne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBeTA.

OnTryeckuii CBETOBOI,.

Xop Jtydeil B coOmparonieit JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[TonyueHnne n300paKeHUI C TOMOIIBIO JIUH3.

[TpuHumn necTBus GoToanmnapara, MUKPOCKOIIA U T€JIECKOTA.

10. Mopmens rnasa.

11. Paznoxenue 0eoro cBeta B CIEKTP.

12. [lomy4yenue 6em0ro cBETa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.
Jlabopamopnvie pabomul u onvimaul.

1.

HccnenoBanre 3aBUCHUMOCTH yria OTPaXEHUs CBETOBOIO Jyda OT YIUIa
NaICHUA.

N3yyeHune XxapaKTepucTUK U300paxKeHus peIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yria MPEJIOMJICHUS CBETOBOrO Jiyda OT yrija
MaJICHUS] HA TPAHUILIE «BO3yX—CTEKIIOM.

[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

Omnpenenenue (HOKYCHOTO PACCTOSIHUSL M ONTHUYECKOW CHUJIBI coOuparonieit
JIMH3BI.

OMnBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OneITHl TIO BOCHPHUATHIO IIBETa MPEIMETOB MPU WX HAOIIOJECHUU Yepes
L[BETOBbIE (DUIIBTPHI.

KBanrtoBbIe fiBJICHUS.

Omnwitel Pezepdopna m muranerapnas mojaenb atoma. Mopens atoma bopa.
Hcnyckanue u noryomnieHue ceera aroMoM. KBaHThl. JIMHEHYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, Oera- u ramma-uzinydeHus. CTpoeHHE aTOMHOIO
anpa. HykiionHast moziens aToMHOTO siapa. M3oTonel. PaanoakTuBHbIE TPEBPAILICHNUS.
[lepnon nmosrypacnaia aTOMHBIX SIAED.

SAnepHbie peakuuu. 3aKOHBl COXPAHEHHUs 3apsSIOBOTO W MacCOBOTO YHCEl.
DHeprus CBsI3U aTOMHBIX sijiep. CBsi3b MacChl M SHEpruu. Peakuuu cuHTe3a U JIeeHus
anep. Mctounuku sHeprun ConHua U 3BE3I.

SlnepHas oHepretuka. JleMCTBUSA pagMOAKTUBHBIX W3JIyYCHUH Ha KUBbIC
OpraHU3MBI.

Hemoncmpayuu.

1.

2
3
4.
5

CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.
CrekTpbl pa3IuyHbIX Ta30B.

CnekTp Bogopoa.

Hab6mronenue Tpekos B kamepe Bunbcona.
PaboTa cuérunka HOHU3UPYIOIINX U3ITYICHUH.
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6. Perucrtparus nzmydeHusi NpUPOIHBIX MHHEPAJIOB U TPOAYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaGnroneHue CruIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TPEKOB: H3MEPEHUE SHEPTUM YACTULBI 10 TOPMO3HOMY ITyTH

(mo dhoTtorpadusam).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpPHTEIHLHO-00001AOIIIUI MOLYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKI MOTYJIb MPEIHA3HAUYEH JIs CUCTeMaTH3alluu U
0000IIEHHS TPEIMETHOTO COICP KAHUS U OMBITA AEATEIbHOCTH, MPUOOPETEHHOTO MPU
U3y4YeHUHU BCEro Kypca (HU3UMKH, a TakkKe [ TOArOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY OJK3aMEHy MO0 (U3MKE IS OOYy4yarolMUXCs, BBIOPABIIMX ATOT
y4eOHBIN IIpeIMET.

[Ipyn u3ydyeHHH DAHHOTO MOJYJS PEATU3YIOTCS M CHUCTEMAaTH3UPYIOTCS BUIbI
NEeSATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEYMBAETCS IAOCTHKEHUE MPEIMETHBIX H
METAlpeIMETHBIX  IJJAHUPYEMBIX  PE3yJIbTaToB  oOydeHus,  (opmupyercs
€CTECTBEHHOHAy4YHasi I'PAMOTHOCTb: OCBOEHHE HAYyYHBIX METOJOB HCCIEI0BAHUS
SBJICHUM TPUPOJIBI M TEXHHUKH, OBJIAJICHUE YMEHUAMH OOBSCHATH (PU3NYECKUE
SIBIICHUS, TPUMEHSIS TOJTyYeHHBIC 3HAHUS, PEIIATh 3a/1a4H, B TOM YHCJIe KAYECTBEHHBIC
U DKCIIEPUMEHTAIbHBIE.

[TpuHIIMTIHATBHO NIEATENTLHOCTHBIN XapaKTep JaHHOTO pasjiefia peaiu3yercs 3a
CU€T TOTrO, YTO OOYyUAIOUIMECs BBITOJIHAIOT 3a/1aHuUs, B KOTOPBIX UM IpejIaraercs:

Ha OCHOBE TMOJYYCHHBIX 3HAHUH PAaCNO3HABATh U HAYYHO OOBACHITH (PU3NUYECKUe
SBJICHUS B OKPYXAIOIIEH IPUPOJIE Y TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAay4YHbIE METOAbI MCCIEAOBaHUS (DU3NYECKUX SIBJICHUN, B TOM
YuCIie 1711 IPOBEPKU TMIIOTE3 U MOJIYYEHUS TEOPETUIECKUX BbIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBHI HAMOOJIEE BAXKHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTHI, HAMpUMEp, MPAKTUYECKOTO HCTIOIb30BAaHUS PA3IMYHBIX HMCTOYHHUKOB
HPHEPruM Ha OCHOBE 3aKOHA MPEBPAIICHHUS U COXPAHEHHUS BCEX HM3BECTHBIX BHUJIOB
HHEPIUU.

Kaxxgast u3 TeM JaHHOTO MOAYJIS BKIIIOYAET 3KCIIEPUMEHTAIBHOE UCCIIEJOBAaHNE
oboOmaromiero xapakrepa. MoJysb 3aBepIIaeTcs NpOBEACHUEM AUATHOCTUUYECKON U
OIICHOYHOU pabOThI 32 KypC OCHOBHOTO 00111eT0 00pa3oBaHus.
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INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

N3yyenue pu3uKu Ha YpOBHE OCHOBHOTO OOIIETr0 0Opa30BaHUs HAMPABICHO Ha

JNOCTH)KEHHE JIMYHOCTHBIX, METANPEIMETHBIX M MPEAMETHBIX 00pa3oBaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzydeHus pu3MKu Ha YpOBHE OCHOBHOTO OOIETO 0Opa30BaHUS Y

oOyuaronierocst OyayT c(poOpMUPOBAHBI CIIEAYIOLIUE TNYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTpuOTHYECKOTr0 BOCIIMTAHMS:

- IPOSIBICHHE HHTEpEca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
duznyecKoil HayKu;

- LIGHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSAM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTbh K aKTUBHOMY YYacTHIO B OOCYX/I€HHUU OOILIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM NPUMEHEHHEM JOCTHKEHHM
du3uKy;

- OCO3HAaHHWE BAXXHOCTHM MOPAIbHO-3TUYECKUX IPHUHIMUIIOB B JIEATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIPUATHE ACTETUYECKUX KAdyeCTB (PU3MYECKOW HayKd: €€ TapMOHHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME LIEHHOCTH (PU3NYECKON HayKH KaK MOILHOTO MHCTPYMEHTA [MO3HAHUS
MHpA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaKHEUILIEW COCTABIISIOMIEN KYJIBTYPHI;

- pa3BUTHME HAy4YHOM JHO0O3HATEIBHOCTH, HHTEpEca K MCCIIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢popMupoBaHus KYJIbTYPHI 310POBbSI U IMOIMOHAIBLHOTO (JIATONOIYYHSI:

- OCO3HaHME LIEHHOCTH Oe30macHoro oOpaza JKU3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, Ba)XHOCTH TMpaBuUil OE€30MaCHOr0 TOBEACHHS Ha
TpaHCIOPTE, HA JOpOrax, C SJEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBAaHUEM B
JOMATHUX YCIIOBUSIX;

- chopMUpPOBaHHOCTH HAaBBIKA peIICKCHH, MPU3HAHUE CBOETO TIPaBa Ha OLTUOKY U
TAKOI0 K€ IpaBa y APYyroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTMBHOE Yy4YacTHE€ B pEUICHUM MPaKTUYECKUX 3ahad (B paMKax CeMbH,
o0pa3oBaTenbHON OpraHu3allii, TOPoJia, Kpasi) TEXHOJIOTUYECKOW U COIUATbHON
HAIPAaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIe U (PU3NUECKUX 3HAHUM;

- HUHTEpEC K MPaKTUYECKOMY M3YyUYEeHHIO TpodeccHil, CBI3aHHbBIX ¢ (PU3UKOM;

7) 3K0JI0rH4eCKOr0 BOCIIUTAHUS:
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e - OpUEHTAIWA HA MPUMEHEHHE (PU3NIECKUX 3HAHUH JJIS PEIICHUS 3a/1a4 B 001aCTH
OKpY’)Karolel cpeibl, IJIaHUPOBAHUS IOCTYINKOB M OIEHKHM HMX BO3MOXKHBIX
MOCJICACTBUMN JIJIs1 OKPY’KAIOIIEH CPeIbl;

e - OCO3HaHUE TIOOATHHOTO XapakTepa 3KOJOTHYECKHX MpoOsieM U myTed ux
pEIICHNUS;

o 8) aganTanuM K W3MEHSIIOUIMMCSl YCJIOBMSIM CONMAJIBLHOW M NPUPOIHOI
cpelbl:

e - IOTPEOHOCTH BO B3aMMOJCHCTBUM IIPU BBIMOJHEHUH HUCCICIOBAHUM 1 TIPOSKTOB
(u3HUecKoi HAPaBIECHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHX;

e - TIOBBIICGHHE YPOBHS CBOEW KOMIIETEHTHOCTHM 4epe3 MPAKTUUYECKYIO
JIEeSITEIbHOCTD;

e - IOTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHHM, B TOM 4YHCIIEe (HOPMYIHPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUAX;

e - OCO3HaHUE Je(PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 001acTH
du3uKy;

e - [UJIAHUPOBAHHUE CBOETO PA3BUTHSI B IPHOOPETCHUH HOBBIX (PU3MUCCKUX 3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aMMOCBS3U IPHUPOJIBI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIICHKA CBOUX JIEUCTBUH C YUETOM BIUSHUS HA OKPYKAIOIIYIO CPEy, BOBMOKHBIX
rI100aJIBHBIX ITOCIIEACTBUI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHHs MPOTrpaMMBbI 10 (PU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOydaronierocsi Oyayr copMupoBaHbl MeTamnpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONINE MMO3HABATCIIbHBIE YHUBEPCAIbHBIC YYCOHBIC IEHCTBUSA,
KOMMYHUKATHBHBIE  yHHBEPCAJIbHbIE  y4eOHbIE  JIEUCTBUS,  PETYJIATUBHBIC
YHUBEpCaIbHbIC YU€OHbIC TICUCTBUS.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble JJornueckue aelcTBUA:

e BBISBIATH U XapaKTEPU30BATh CYIIIECTBECHHBIC MPHU3HAKU OOBEKTOB (SIBJICHU );

e YCTaHABIWBATh CYIICCTBEHHBIM MpPU3HAK KIAacCU(DHUKAIMK, OCHOBAHHS IS
000011IeHNS U CPAaBHEHUS,

e BBISBIATh 3aKOHOMEPHOCTH M IPOTHBOPEUMS] B pacCMaTpUBacMBIX (aKTax,
JTAHHBIX ¥ HAOIIOJIEHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;

e BBISBIATh MNPUUYUHHO-CIICICTBEHHBIE CBSI3U MPU HU3YUYCHUH (HUINIECKUX
SBJICHUM U MPOLIECCOB, JI€JIaTh BBIBOJbI C UCIOJIb30BAHUEM JICNYKTHUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUECHHUH, BBIIBUraTh THUIOTE3bl O B3aUMOCBS3SIX

(1)I/ISI/IIICCKI/IX BCJIMYHMH,
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CaMOCTOSITENIFHO BbIOMpaTh COCOO pelieHus] yueOHOW (u3ndecKoil 3amadu
(cpaBHEHHE  HECKOJNBKHX BapuUaHTOB  pelIeHus, BbIOOp  Hambonee
HOJXOAIIETO ¢ yYETOM CAMOCTOSITENIHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

MCITOJIB30BaTh BONPOCHI KaK HCCIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil  SKCIEPUMEHT, HEOOJbIIOE HCCleIoBaHuEe (U3UUECKOrO
SIBJICHUS,

OLIEHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTH MH(OPMALIUIO, TOTYICHHYIO
B XO/JI€ UCCJIEOBAHMS WIIU SKCIIEPUMEHTA;

CaMOCTOATENBHO (POpMyIHMpOBaThH OOOOIIEHUSI M BBIBOJBI MO PE3YJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIEe pa3BUTHE (PUINUECKUX TIPOLIECCOB,
a TaK)Xe BBIJBUTAThH MPEIOI0KEHUS 00 UX Pa3BUTUH B HOBBIX YCJIOBUSX U
KOHTEKCTaXx.

Pabora c nndopmanueii:

MPUMEHSTh Pa3INYHbIE METOIbl, MHCTPYMEHTBI M 3alpOChl MPHU IOUCKE H
orOope HH(OpMaUUU WIM JAaHHBIX C Y4YETOM NPEAJIOKEHHOW Y4eOHOM
dbuznyeckoit 3a1a4u;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMAIbHYIO  (QOpMYy  NpECTaBICHHUS
MH(pOpMAIMU U WLTIOCTPUPOBATH PEIIAEMbIE 3a/1a41 HECTIOKHBIMU CXEMaMH,
JTyarpaMMaMu, HHOUM rpadukoi U ux KOMOUHAIUSIMH.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7I€ 00CYXKeHUsI y4eOHOr0 MaTepHraa, pe3yJbTaToB JA00paTOPHBIX PadboT
U TPOCKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI H
BBICKA3bIBaTh HWJICH, HAICJICHHBIC Ha pEIICHUE 3aJaud M TIOACpKaHUe
O1arokeIaTeIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOM CYXICHUS C CYXKJICHHUSIMHU JPYTUX YYACTHUKOB JUANIOTa,
OoOHapYy>KUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHIA;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

MyOJUYHO TIPEACTABIIATh PE3YJIBTATHl BBIMOJHEHHOTO (PU3NYECKOTO OIBITa
(3KCIIepUMEHTa, UCCIIE0BaHUs, IPOEKTA);

MOHUMATh W UCIOJIb30BaTh MPEUMYIINECTBA KOMAHIHON U WHAWBUIYATHLHON
paboThI PU PEIICHUH KOHKPETHOU (PU3UYIECKOM TIPOOIEMBI;

MPUHUMATH IICJIM COBMECTHOH NIEATEIbHOCTH, OPTaHU30BBIBAThH JICHCTBHS T10
e€ MOCTMIKCHHIO: PaCIpeNesiaTh POJH, 00CYXIaTh MPOIECCHI M PE3YNIBTATHI
COBMECTHOM pabOThI, 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
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BBIIIOJIHATh CBOIO YacTh palOOThI, JTOCTUIas Ka4yE€CTBEHHOI'O pe3yJbTaTa I10
CBOEMY HAIPABJICHUIO U KOOPAMHHUPYs CBOM ACUCTBUS C IPYTMMHU 4YICHAMHU
KOMAaH/Ibl;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aMMOCHCTBHSL.

PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

BBISBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYaIUAX, TPEOYIOMNX IS
perieHus: GU3NIECKUX 3HAHWM;

OpPHEHTHPOBATBCS B  PA3IMYHBIX  MMOAXOAAX TMPUHATHS  PEIICHUHN
(MHIMBUAYaJIbHOE, NPUHITHE pEIICHHUs B TpYMNe, NPUHATHE PEHICHUM
Tpynmom);

CaMOCTOATENLHO COCTABJISITh JITOPUTM pelIeHUs (PU3NYECKON 3aJaud WU
IUTaHAa HCCJIENIOBAaHUS C y4ETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MIPeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBbIA HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH €€ N3MEHEHHUS,
OOBSACHATh  NPUYUHBI  JOCTWXKEHUS  (HEJOCTHIKEHHS)  pe3yJIbTaToOB
JeSITEIbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHUS
(bU3MYECKOro UCCIIEIOBAHUS WU TIPOEKTA) Ha OCHOBE HOBBIX OOCTOSITEIHCTB,
U3MCHUBIIUXCS  CHUTyallii, YCTAaHOBIEHHBIX  OIMMOOK, BO3HUKIINX
TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3ybTaTa UEIH U YCIOBUSIM;

CTaBUTb C€0s1 HA MECTO APYroro yejaoBeKa B XOJ€ CIopa WM JUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTHKY JPYroro;
pU3HaBaTh CBOE MPaBO Ha OIMMOKY MPH pelIeHUuH (PU3MUECKHUX 3a/1a4 U B
YTBEPXKACHHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MPaBO JIPYToro.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyueHus B 7 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

WCITOJIB30BaTh MOHATHS: (PU3MUCCKUE M XUMHUUYECKHE SBIICHHS, HaOJI0IeHHE,
OKCIIEPUMEHT, MOJIENb, THIIOTE3a, CAWHMIBI (PU3HUYCCKUX BEIMYHH, aTOM,
MOJICKYyJIa, arperaTHbie COCTOSIHMS — BemiecTBa  (TBEpHOE,  IKHUIKOE,
razoo0pa3Hoe), MEXaHU4YeCKOoe IBMKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE,
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NpSIMOJIMHEMHOE), TPaeKTOpus, pPaBHOACHCTByIomas cuia, aedopmanus
(ympyrasi, macTudeckas), HeBECOMOCTb, COOOUIAIOIIUECS COCY/IbI;
paznuyath sBieHUs (Auddys3us, TEIUVIOBOE IBMKEHUE YACTHIl BEIIECTBa,
paBHOMEpPHOE  JBWKEHHE,  HEPAaBHOMEPHOE  JBIXKCHUE,  HMHEPIUS,
B3aMOJICUCTBUE TEJ, PABHOBECUE TBEPIABIX TEI C 3AKPEIUVIEHHOM OCBIO
BpalllEHUs], TIepefaya JaBJICHUS TBEPABIMU TEIaMU, KUJIKOCTSIMU U ra3amu,
aTMoc(pepHOE JaBJCHHE, IUJIaBaHWE TeJ, NPEBPAICHUS MEXaHUYECKON
HHEPryur) MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSBICHUE N3YICHHBIX (PU3NYECKUX SBICHUHN B OKPYKAIOIIEM
MHUpE, B TOM 4YUCIe PU3NYECKUE SBJICHUS B MIPUPOJIE: MPUMEPHI TBUKECHUS C
pa3IMYHBIMH CKOPOCTSIMH B >KMBOM M HEXWUBOW NPHUPOJIE, NEUCTBUE CHIIBI
TPEHUS B MPUPOJIE U TEXHUKE, BIUIHUE aTMOC(HEPHOIo JaBJICHUS Ha >KUBOMN
OpraHu3M, IJIABaHUE pbIO, phluard B TEJE YEJIOBEKa, IPU 3TOM IEPEBOIUTH
INPaKTUYECKYIO0 3aJady B Y4YEOHYIO0, BBIACIATH CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKu) HU3MYECKUX SIBICHUIM;

ONKCHIBATh M3YYCHHBIC CBOMCTBA TEN W (PU3MUECKHE SBJICHUS, UCIIOJIb3YS
(du3nuecKue BeIMYMHBI (Macca, 00BEM, IIIOTHOCTh BEILIECTBA, BPEMS, MyTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIA YIPYTOCTH, CUJa TSHKECTH, BEC Teja, CUJla
TpeHUs, JaBjieHue (TBEPIOTO Tela, KUJIKOCTH, ra3a), BRITAIKUBAIONIAs CUIIA,
MeXaHH4YecKas paboTa, MOIIHOCTD, TJIEYO CHIIBI, MOMEHT CHJIbI, KOO UIIHCHT
MOJIE3HOTO JACHCTBHSI MEXAaHU3MOB, KHHETHYECKAass U NOTEHUHUAJIbHAs
DHEPrusl), NPU ONUCAHWU TMPABUIBLHO TPAKTOBATh (DUIUUYECKUI CMBICT
UCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAYCHUS U €IUHULIBI (PU3NUECKUX BEIUYMH,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (U3UYECKYI0 BEIUYHHY C
JPYTUMHU  BEIUYMHAMH, CTPOUTH TrpaduKH H3YyUYCHHBIX 3aBUCUMOCTEH
(bU3NYECKUX BEJINYNH;

XapaKTepU30BaTh CBOWCTBA Ted, (U3UYECKUE SBJICHHUS U TPOIECCHI,
WCIIOJIB3YS MIPaBUiia CII0KEHUS CHIT (BAOJIb OJTHOM MPAMO ), 3akoH ['yka, 3aKoH
[Tackains, 3akoH ApxuMmena, IpaBUIIO paBHOBECHS phiuara (0JI0Ka), «30J0TOE
MPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHMUYECKON PHEPTrUuu, Mpu 3TOM
JaBaTh  CIOBECHYIO  (OPMYJIMPOBKY 3aKOHa M  3alUCBHIBaTh  €ro
MaTEMaTUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3NUYECKUE SBJICHHUSI, MPOIIECCHI M CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE€ CUTyallU TMPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JTOTUYECKHX
maroB ¢ omnopod Ha 1—2 W3y4YEeHHBIX CBOMCTBAa (U3MUECKUX SIBIICHUM,
(bu3MYEeCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacu€THbIE 3a/1aun B 1—2 NeWCTBUSI, UCTIONIb3YS 3aKOHBI U (hOPMYIIBI,
CBSI3BIBAIOIIUE (PU3NYECKUE BEIUYMHBL: HA OCHOBE aHAJIM3a YCIOBUS 3ajadu
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3aMHUChIBATh KPATKOE YCIOBHUE, MOACTABIATh (PU3NYECKHEe BEIUYUHBI B
dbopMyibl W TNPOBOAUTH PAcu€Thl, HAXOAUTHb CIPABOYHBIE JIaHHBIE,
HE0OXOAUMBbIE JJI PEIICHUS 3a/1a4, OIEHUBATh PEATMCTUYHOCTh MOTYy4YEHHON
(U3UYECKON BEIMUNHBI,

pacrno3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEITUTh ITPH MTOMOIIN (PU3NIECKUX
METONOB, B  ONHWCAHUU  HCCIEAOBAHUSA  BBIACIATH  MIPOBEPSIEMOE
MpeanosoxkeHue (TUMOTE3y), pa3iudyaTh U MHTEPIPETUPOBATH MOTYyUECHHBIN
pe3yibTaT, HaXOJuTh OIIMOKKM B XOJE OIbITa, JENaThb BBIBOJABI IO €ro
pe3ynbTaram;

MIPOBOJIUTH OTIBITHI TTO HAOTIOACHUIO (PU3UYECKUX SBJICHUA WIH (PU3NIECKUX
CBOMCTB Tei: (OpMyIupOBaTh MpPOBEpsAEMble MPEATON0KEHHs, COOUpaTh
YCTAaHOBKY M3 TPEAJIOKEHHOTO 00O0pYOBaHUsSA, 3alHMChIBATh XOJI OMbITA U
bopMyIUpOBaTH BBIBOBI,

BBITIOJTHATH MPSIMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHU, MacChl TeJla, 00bEMa,
CUJIbl M TEMIIEPATYyphl C HCIOJb30BAHUEM AaHAJOTOBBIX U IHHUGPOBBIX
npuOOpOB, 3amUChIBaTh IOKa3aHUA MPUOOPOB C YYETOM  3aJIaHHOMN
a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJAUTH HCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (DPU3UYECKOW BEIUYUHBI OT
JPYyrol ¢ HCIOJB30BAaHUEM MPSIMBIX M3MEPEHUM (3aBUCUMOCTH MyTH
PaBHOMEPHO JBMXKYILETOCS T€Jla OT BPEMEHU JABUKECHHS TEJa, CHIIBI TPEHUS
CKOJILKEHHSI OT Beca Tella, KadecTBa OOpaOOTKM TOBEPXHOCTEH Tel W
HE3aBUCHUMOCTH CHUJIBI TPEHHUS OT IUIOMIAJAN CONPHUKOCHOBEHHS TEJ, CHUJIBI
YOPYTrOCTH OT YIJMHEHUS MPYXKUHBI, BBITAIKUBAIOIIECH CHUJIBI OT 00BbEMa
MOTPYyKEHHON YaCTH TeJla U OT TUIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTU OT
IJIOTHOCTH Teja, OT TJIyOWHBI, HA KOTOPYIO TOTPY>KEHO TEJO, YCIOBUHN
TJIaBaHUsl TeJ, YCJIOBUW paBHOBECHS phluara W OJIOKOB), y4acTBOBaTh B
MJIAHUPOBAHUM y4€OHOTO MCCIIeI0OBaHUsA, COOUPATh YCTAHOBKY U BBIMIOJIHSTH
U3MEPEHUs, Cleays NPeAJIOKEHHOMY TIUIaHy, (UKCUPOBATh PE3YJbTaThl
MOJTYYEHHOW 3aBUCUMOCTH (PU3UMYECKUX BEIUYUH B BHUJIEC MPEAJIOKEHHBIX
Tabnuil 1 rpauKoB, ACJIaTh BHIBOJBI 110 PE3yJbTaTaM UCCIEIOBAHMS;
MPOBOJIUTh KOCBEHHBIC W3MEPECHHS (U3HUYECKUX BEIMYUH (TJIOTHOCTH
BEIIIECTBA KUIKOCTU U TBEPJIOTO TeEJa, CUjla TPEHUS! CKOJBKEHUS, IaBICHUE
BO3/1yXa, BBITAJIKUBAIOIAs CUJIA, ACHCTBYIOINIAs HA MOTPYKEHHOE B )KUIKOCTh
Ten0, KOAGOUIIMEHT TOJIE3HOTO EHCTBUS MPOCTHIX MEXAaHW3MOB), CIEIYys
MPEMIOKCHHOW WHCTPYKIIMU: TIPH  BBIMOJHEHUW M3MEpPEHUN coOupaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUYEHUE HCKOMOM BEITUYHUHBI;
COOJII0JIaTh MPaBUJIa TEXHUKHU O€30MacHOCTH MpU padoTe ¢ JabopaTOPHBIM
00opy10BaHUEM;
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e YKa3bIBaTh MPHUHIIHUIBI JEHCTBUS MPUOOPOB U TEXHHUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JTUHAMOMETpP, COOOINAIOIIMUECS COCyAbl, OapoMeTp, pblyar,
MOJIBYOKHBINA M HEMOJABMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

e XapaKTEPHU30BATh MPHUHIIHUITHI ICUCTBHUS H3yUYECHHBIX TPHOOPOB U TEXHUUECKHIX
YCTPOMCTB € OMOpOM Ha uX onucaHus (B TOM YHCHE: MOJUIUITHUKH,
YCTPOMCTBO BOJOIPOBOAA, TUAPABINYECKUI MPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBON HACOC, apEOMETP), UCIOJIb3Ys 3HAHUS O CBOMCTBaX (pU3MYECKUX
SIBJICHUI U HE0OXoAUMbIe (PU3NUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

e MPUBOAUTH NPUMEPHI (HAXOAUTH MH(DOPMALUIO O IPUMEPAX) MPAKTUYECKOTO
WCIIOJIB30BaHUS  (DU3MYECKUX 3HAHWW B TIOBCEAHEBHOW JKU3HU IS
oOecrieyeHus1 0€30MaCHOCTH MPU OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
YCTPONUCTBAMH, COXPAHEHUS 3I0POBBSI U COOITIOACHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

e OCYUIECTBIIATH OTOOP UCTOYHUKOB UH(pOpMaIuu B UHTEpHETE B COOTBETCTBUU
C 3a/IaHHBIM MTOMCKOBBIM 3aPOCOM, HA OCHOBE MUMEIOLIUXCS 3HAHUM U ITyTEM
CpPaBHEHUSl PA3IMYHBIX HCTOYHUKOB BBIJCIATH WHGOPMAIMIO, KOTOpas
SBJIIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;

e HCIOJIb30BAaTh MPHU BBHIMIOJTHEHUU Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy (puznueckoro cojep)kaHusi, CIPaBOYHBIE MaTe€pUalibl, PECYPChI
cetu HTepHeT, BIageTh NOpUEMaMU  KOHCIEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIE U YCTHBIE COOOIIEHHUs Ha
OCHOBE 2—3 HCTOYHUKOB HH(MOpManuu (PU3UYECKOrO COJECpPKaHUS, B TOM
yucie myOJIMYHO JejaTh KpaTKue COOOIICHUSI O pe3ysibTaTaX MPOEKTOB WU
y4eOHBIX HCCJIEJIOBAHUM, TPU ATOM TPaMOTHO HCIIOJIH30BATh H3YyUYCHHBIN
MOHATUUHBIMN  ammapaT Kypca (QHU3UKH, COMPOBOXKIATh BBICTYILJICHUE
MpE3CHTAIUEN;

e TMpPU BBIMNOJHCHUM YUYEOHBIX MPOCKTOB M MCCIEAOBAHUN paclpeaessiTh
00sI3aHHOCTH B TPYIITIE B COOTBETCTBUHU C MMOCTABJICHHBIMU 33J]a4aMU, CJICIUTh
3a BBIMOJTHEHUEM IUTaHA JIEWCTBHI, aJ€KBAaTHO OIIEHWBATh COOCTBEHHBIN
BKJIaJ B  JICSITEIBHOCTh TPYIIMbl, BBICTPAUBATh KOMMYHHUKATUBHOE
B3aMMO/ICHCTBUE, YUUTHIBAsI MHCHHE OKPYKAIOIITUX.

K xoHiry oOydeHusi B 8 kiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e HCIOJIb30BAaTh IMOHATHS: Macca M pa3sMepbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEILECTBA, KPUCTAININUECKUE U
aMmopdHbIe Tejla, HACHIIIIEHHBIH U HEHACHIIICHHBIN Map, BIaXXKHOCTh BO3IyXa,
TeMmrepaTrypa, BHYTPEHHsISI SHEPrus, TEIJIOBOM ABUTATENb, AJIEMEHTapPHBIN
ANEKTPUUYECKUN 3apsill, SIEKTPUUECKOE MOJIe, MPOBOJHUKU U AUAJIEKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
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pasznuyaTh SBJICHHS (TEIUIOBOE pPACUIMPEHHE M CXaThe, TeIvlolepeaaya,
TEIUIOBOE PAaBHOBECHE, CMayMBaHUE, KalWULSIPHbIE SBJICHUS, HCIApEHUE,
KOHJEHCAllUs, IUIABJIEHUE, KpHUCTAJUIM3alus (OTBEpIEBAHUE), KUIICHUE,
Terionepeaaya (TemIonpoOBOAHOCTb, KOHBEKLINS, U3TyUYEHHUE), DIEKTPU3aLUs
TE€J, B3aMMOJEHCTBHE 3apsA0B, JECUCTBUS AIEKTPHUUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, JEWCTBUE MarHUTHOTO MOJIA Ha
IPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas HWHAYKLHSA) MO OINUCAHUIO MX
XapaKTEepPHbIX CBOICTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JTAHHOE
duznyeckoe sBICHNUE;

pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3UUECKUX SIBJICHUN B OKPYKAIOIIEM
MUpE, B TOM 4Hcie (U3UUECKHUE SIBICHHUS B MPHUPOJAE: IOBEPXHOCTHOE
HATSDKEHUE M KalWUIIPHBIE SBJIICHHS B IPUPOJE, KPUCTALIBI B MPUPOLE,
u3nydyenne CoJiHIa, 3aMep3aHue BOJOEMOB, MOpPCKHE OpHU3bl, 00Opa3oBaHUE
pOCBl, TyMaHa, WHes, CHera, >JIEKTPUYECKHE SBJIIEHHUA B aTMmocdepe,
AIIEKTPUYECTBO JKHUBBIX OPraHW3MOB, MAarHUTHOE TIOJie 3eMJu, Jpeud
IIOJIFOCOB, POJIb MAarHATHOTO IOJISI IS YKU3HM Ha 3eMJle, IOJIIPHOE CHUSHUE,
OpU 3TOM HEPEBOAUTH MPAKTUYECKYIO 3aJady B Y4YEOHYIO, BBIICISTH
CYILIECTBEHHbBIC CBOMCTBA (TIPU3HAKHN) (DU3UUYECKUX SIBJICHUN;

ONKCHIBATh M3YYEHHBIE CBOMCTBA TEN M (PU3MYECKHE SBIICHUS, UCIOJIb3YS
¢uznyeckue BETUYMHBI (TeMIiepaTypa, BHYTPEHHSISI DHEpIHs, KOJIUYECTBO
TEIIOTHI, yJI€JIbHas TEINIOEMKOCTD BEIIECTBA, YACIbHAS TEIJIOTA IUIABJICHNUS,
yleabHas TeIoTa napoodpazoBaHus, y/eiabHas TEIUIOTa CrOpaHusl TOILINBA,
KOA((PUIIMEHT TOJIE3HOTO ACHCTBUSL TEIUIOBOM MAalIMHBI, OTHOCUTEIbHAs
BJIQXXHOCTh BO3/yXa, JJIEKTPUUECKUH 3apsiji, CUjia TOKa, JJIEKTPUYECKOE
HaIIpSDKEHUE, COINPOTHUBIICHHE IPOBOJHHKA, YACIBHOE CONPOTUBIICHUE
BElIeCTBa, pad0Ta M MOUIHOCTh 3JIEKTPUUYECKOTO TOKa), MPU OMHCAHUU
NpaBUIbHO TPAKTOBATh (PUBWYECKUI CMBICT MCHOJIb3YEMBIX BEJIMYMH,
00O3HAaYeHUsT M E€IUHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIBI,
CBS3BIBAIOLIME JaHHYIO (DU3UYECKYIO0 BEJIMYMHY C IPYTMMHU BEIMYMHAMU,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBa Tel, (U3HUECKUE SIBJICHHUS U TPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE€ TMOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON Teopuu
CTPOEHHUSl BEIEeCTBA, MPUHIMUI CYNEPHO3UIUH MOJel (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsAna, 3akoH OMa Uil ydacTKa LENu, 3aKOH
Jxoyns—JIeHna, 3aKk0OH COXpaHEHUsI SHEPTHUH, IPU 3TOM JaBaTh CIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3allMCHIBATh €T0 MAaTEMATHUYECKOE BBIPAXKECHUE;
OO0BSACHATH (PU3HUECKHE TPOLIECCHI U CBOMCTBA TE, B TOM YUCJIE U B KOHTEKCTE
CUTYalUH MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIISATD
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOrMuecKux
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IaroB ¢ OMOpodl Ha 1—2 U3yYEHHBIX CBOWCTBAa (DUIUYECKUX SIBICHUM,
(bu3MUeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a7a4u B 2—3 JAEUCTBUS, UCIIONB3Ys 3aKOHBI U (DOPMYJIBI,
CBsI3BIBAIONTUE (PM3UUCCKUE BEJTUYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4u
3aMUChIBATh KPAaTKOE YCIIOBHE, BBISIBISATh HENOCTATOK JAHHBIX ISl PEIICHUS
3a/1aud, BbIOMpATh 3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE NIl €€ pEeIlICHUs,
MPOBOJUTh PACUETHl U CPaBHUBATH IMOJYYEHHOE 3HA4YeHHE (PU3nyecKon
BEJINYMHBI C U3BECTHBIMU JJAHHBIMHY,

pacrno3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEITUTH TP MTOMOIIN (PU3HMIECKIX
METOJIOB, HCHOJIb3ys OINUCAHUE WCCICIOBAHUSA, BBIICIATH MPOBEPSIEMOE
MPEANOJIOKEHNE, OLEHUBATh  NPABUIBHOCTh  NOPSAKA  MPOBEICHUS
UCCIIEIOBAHUSI, 1€JIaTh BBIBOJBL;

MPOBOAUTH OMbBITHI MO HAOIIOCHUIO (PU3UYECKUX SBJICHUN WIH (PU3NUECKUX
CBOMCTB TeJl (KanWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTh JaBJICHHUS BO3yXa OT €ro
o0b€Ma, TeMmnepaTypbl, CKOPOCTH MPOLecca OCTHIBAHUS U HArpeBaHUs IMpU
M3JIyYEHUH OT I[BETA U3JIyYarollen (MOrIomaroeid) NOBEPXHOCTH, CKOPOCTh
WCIIAPEHUS BOJBI OT TEMIEPATYPhI KUJIKOCTH U IUIOAAN €€ TOBEPXHOCTH,
ANEKTpU3AMA TE1 W B3aUMOACHUCTBUE  DJICKTPUYECKHUX  3apsJIOB,
B3aMMO/ICHCTBUE TOCTOSIHHBIX MarHWTOB, BU3yaJIM3alllsl MarHUTHBIX TOJEH
MOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO IOJISI HA IPOBOJIHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUTATENS TOCTOSIHHOTO TOKA):
dbopMyIMpOBaTh MPOBEPSEMbIC TPEANONIOKEHUSA, COOUPaTh YCTAHOBKY W3
MPEIO)KEHHOT0 000pYI0BaHMS, OMKUCHIBATh X0 OMNbITa U (HOPMYJIUPOBATH
BBIBO/IbI;

BBITIOJIHATh MPSMbIE U3MEPEHUSI TEMIEPaTypbl, OTHOCUTEIBHON BIAXKHOCTH
BO3]lyXa, CUJIbI TOKA, HATIPSDKEHUS C UCTIOJIb30BAHUEM aHAJIOTOBBIX MMPUOOPOB
U JaTYUKOB (PU3UYECKUX BEJIWYWH, CPABHUBATh PE3yJbTaThl U3MEPEHUH C
y4E€TOM 3aJJaHHOU a0COTIOTHOU MOTPEIIHOCTH;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3WYECKOU BEITUYUHBI OT
Jpyrol ¢  HUCHOJIb30BAHMEM  NPSMBIX  HM3MEpPEHHM  (3aBUCHUMOCTh
COMPOTUBJICHUS TPOBOJHUKA OT €r0 JUIMHBI, IUIONIAAN OTIEPEYHOTO CEYEHUS
U YJICJIBHOTO COINPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CHJIbI TOKA, UIYIIETO
yepe3 TMPOBOJHUK, OT HANPSOKEHUS Ha TMPOBOJHMKE, HCCIIEIOBaHUE
MOCJIEAOBATEIBHOTO WM MApajuIeIbHOTO  COEJUHEHHN  MPOBOJAHUKOB):
MJIAHUPOBATH UCCIIEIOBAHNE, COOMPATh YCTAHOBKY U BBITIOJIHSATH U3MEPEHUS,
cienys TPEeJIoKEHHOMY TUIaHy, (UKCHUPOBATh PE3YJIBTAThl TMOJYyYCHHON
3aBUCUMOCTH B BHUE TaOIUI U rpadUKOB, JeJaTh BBIBOJBI 10 pe3ybTaTam
MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIE W3MepeHus (u3ndeckux BenuduH (yIenabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBJICHUE MPOBOJIHUKA, pad0Ta U MOITHOCTh
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ANEKTPUUYECKOTO TOKQ): IJIAHUPOBATH U3MEpEHU, coOupaTh
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIEAys MPEIOKEHHOM HMHCTPYKUUHU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

coOI0/IaTh TpaBHUia TEXHUKKU O€30MacHOCTH IpHU padoTe ¢ J1abopaTOPHBIM
000pyIOBaHHUEM;

XapaKTepU30BaTh MPUHIIUIIBI IEWCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPON Ha MX OMUCAaHUSA (B TOM YHUCJE: CUCTEMAa OTOILJICHUS
JIOMOB, TUTPOMETp, MapoBas TypOWHa, aMIepMeTp, BOJBTMETP, CUETUYHUK
AIEKTPUUECKOU IHEPTUH, dJICKTPOOCBETUTEILHBIE MPUOOPHI, HATPEBATEIILHBIE
AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKHUE MPEIOXPAHUTEIIH,
AIIEKTPOMArHUT, SJIEKTPOABUTATEIb MOCTOSTHHOTO TOKA), UCIIOJIb3Ys 3HaHUS O
CBOMCTBaXx  (U3MUECKUX  SIBICHUM W  HeoOXoaumble  (U3UYECKUE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUECKUE YCTPONUCTBA U U3MEPUTEIbHBIE TPUOOPHI
M0 CXeMaM U CXEMaTUYHBIM PUCYHKaM (KUJKOCTHBIM TEPMOMETpP, TEPMOC,
MICUXPOMETP, TUTPOMETP, JIBUTATENIb BHYTPEHHETO CTOPAHUS, IJIEKTPOCKOIL,
peocTaT), COCTABISTh CXEMBbI SJICKTPUUYECKUX IIETIeH ¢ MOCIeI0BATEIbHBIM U
napajuieIbHbIM COEIMHEHHEM 3JIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUEHUS
AJIIEMEHTOB JJIEKTPUUECKUX LENEH;

MPUBOJAUTH IPUMEPHI (HAXOIUTh HHGOPMAIIHIO O TPUMEPAX) MPAKTUUECKOTO
UCIIOJIb30BaHUsl  (PU3MYECKUX 3HAHUW B TIOBCEAHEBHOM IKWU3HH  JUJIS
oOecrieueHus: 0€30MaCHOCTH TIPU OOpaIeHUH ¢ TPUOOPAMU U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 310POBbSI U COOMIOAEHUS HOPM IKOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

OCYIIECTBJISATH MMOUCK MH(pOopManuu Gpu3ndeckoro cojepxkanus B Untepuere,
Ha OCHOBE HMEIOIIMUXCS 3HAHUW M MYTEM CPABHEHUS JOMOJHUTEIbHBIX
HMCTOYHUKOB BBIJICTATh MH(POPMALINIO, KOTOpAsl SBISETCS MPOTHUBOPEUUBOM
WJTU MOKET OBITh HEIOCTOBEPHOM;

WCIIOJIB30BaTh NP BBIMOJHEHUM YYEOHBIX 3aJlaHUN HayYHO-TOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COACpIKAHUS, CIPABOYHBIE MaTEPHAIbI, PECYpCh
cetu MHTepHeT, BIageTh NOpu€MaMU  KOHCIEKTUPOBAHUS  TEKCTAa,
npeodpazoBanusi ”HGOPMAIIUK U3 OJTHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIE MHCHMEHHBICE U KpaTKUE YCTHBIE COOOIICHHUS,
0000mass wuH(pOpMANUI0O W3 HECKOJBKHX HCTOYHHUKOB  (PU3UIECKOIO
COJIep KaHMsl, B TOM YHCJI€ MyOJWYHO MPEACTABIATh PE3yabTaThl MPOEKTHOMN
WJIU HUCCIIEIOBATENbCKON NIESITEIbHOCTH, MIPU 3TOM I'PAMOTHO HCIOJIb30BATh
U3YYEHHBIM TMOHATUMHBIA  anmapar Kypca (U3MKH, COMPOBOXKIATh
BBICTYIUICHUE MIPE3EHTALUCH;

IpU  BBIMOJHEHUU Y4YEOHBIX TMPOCKTOB M MCCIENOBAHUN (DU3ndecKux
IPOLIECCOB paclpenessiTh OOA3aHHOCTH B TPyNIE B COOTBETCTBUU C

27



IIOCTABJICHHBIMM 3aJa4aMU, CJICIUTHh 3a BBINOJHEHHMEM IUIAHA JCHCTBUM M
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIM BKJIA] B
JEATEIIBHOCTh TPYIIbI, BBICTPAUMBATh KOMMYHUKATUBHOE B3aWMOJEHUCTBUE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.
K xoHny oOydeHnus B 9 kiacce mpeaMETHbIE pe3yibTaThl HA 0A30BOM ypOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y OOYUAIOIIUXCSl YMEHUI:

e HCIOJI30BATh IIOHATUSA: CUCTEMA OTCUETA, MaTEpUAIIbHAS TOUYKA, TPACKTOPHS,
OTHOCHUTEJIPHOCTh MEXaHMYECKOro JBWXKEHMs, naedopmauus (ynpyras,
IUTACTUYECKAs), TPEHUE, LEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTD U
NEepPEerpy3Kku, LUEHTP TSIKECTH, aOCOJIIOTHO TBEPAOE TEIO, LEHTP TAHKECTH
TBEPAOIrO TeEJla, PaBHOBECHUE, MEXAHWYECKHE KOJEOAHWS U BOJIHBI, 3BYK,
uHOpa3ByK U YJIbTPa3BYK,  D3JEKTPOMAarHUTHBIC  BOJIHBL,  IIKajia
AIIEKTPOMATrHUTHBIX BOJH, CBET, OJU30PYKOCTh U JTaJbHO30PKOCTb, CIIEKTPHI
UCITyCKaHUs W TOIJIONIeHUs, anb(da, O0era- U ramMma-u3JIydeHHs, U30TOIbI,
sJIepHasl DHEPreTUKA;

e pa3nuuaTh SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, DPABHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHUE, CBOOOJHOE
IIaJICHAE TEJI, PABHOMEPHOE ABKECHHE 110 OKPYKHOCTH, B3AUMOJICCTBHE TET,
pPEaKTUBHOE JIBIJKEHUE, KOJIEOATEIIbHOE JBWKEHHE (3aTyXarolue U
BBIHYX/ICHHbIE KOJIEOaHMs), PE30HAHC, BOJHOBOE JABUKECHHUE, OTPAXKECHHE
3BYKAa, IPSIMOJIMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE U IIPEIIOMIICHUE CBETA,
MIOJIHOE BHYTPEHHEE OTpa’kKeHUE CBETA, pa3jioyKeHue 0eI0ro cBera B CIEKTp U
CIOKEHUE  CHEKTPAJIbHBIX I[[BETOB, JUCIIEPCUS CBETA, ECTECTBEHHAs
PaAMOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOTO CIEKTpa M3IYyYEHHUs) IO
ONMCAaHUIO MX  XapakTepHbIX CBOMCTB M Ha OCHOBE  OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

e pacno3HaBaTh NPOSABICHHUE U3YUEHHBIX PUINYECKUX SIBJICHUI B OKPYXKAIOLIEM
Mupe (B TOM 4Hclie (PU3NYECKHUE SBJICHUS B MPUPOJE: MPHUIUBBI U OTJIUBBI,
nBrkeHue TiaHeT COJIHEYHOM CHCTEMBI, PEaKTUBHOE [BH)KECHUE IKUBBIX
OPraHW3MOB,  BOCIIPUATHE  3BYKOB  JKMBOTHBIMH,  3EMIICTPSCEHME,
CEMCMMYECKME BOJIHBI, I[yHAMH, 3XO, LIBETa TEJ, ONTHYECKUE SIBJICHUSA B
npupojsie, OMOJOrMYecKoe MAEUCTBHE BHUIKMMOIO, YIbTPa(UOIETOBOIO H
PEHTI€HOBCKOTO  W3JIYYEHHWM, €CTECTBEHHBIM  paJMOaKTUBHBIA  (OH,
KOCMHMYECKHE JIy4YHM, PAJIMOAKTUBHOE H3IIYYECHHE NPUPOIHBIX MHUHEPAJIOB,
JNEUCTBUE PAJMOAKTUBHBIX H3JIyYEHUH Ha OpPraHU3M YEJOBEKa), MPU 3TOM
NEPEeBOAUTh MPAKTHUUECKYIO 337ady B y4eOHYIO, BBIACNATH CYIIECTBEHHBIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

e ONUCHIBATh M3YyUYCHHbIE CBOMCTBA Tel M (DU3MYECKUE SIBIICHUS, HCIOJb3Ys
¢usznyeckue BeIMYMHBI (CpelHsss W MIHOBEHHAs CKOPOCTh Tella Tpu
HEPaBHOMEPHOM JBIJKCHUHU, YCKOPEHUE, IIEpEMEIIECHUE, IIyTh, YIVIOBasd
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CKOpPOCTb, CHWJa TPEHUs, Cuia YIPYTrOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOTHOTO MAJIEHUs, BEC TeJla, UMITYJIbC Tea, UMITYJIbC CUIIbI, MEXaHUUECKas
paboTa M MOIIHOCTb, IOTEHIMAIbHAS DHEPIrusl Teja, MOAHSITOr0 Haj
NOBEPXHOCTBIO  3€MJIM, MOTEHUHMAJIbHAA JSHEPrusl CXXATOW MpPY>KHUHBI,
KHMHETHYECKasi SHEPTHUs, MOJHAs MEXaHWYECKasl IHEPrus, MEepUoJ U 4acToTa
KOJIeOaHM, IJIMHA BOJIHBI, TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA,
MoKa3aTellb MPEeJIOMJICHUSI CPEeJlbl), TIPU ONMUCAHUU TPABWIBHO TPAKTOBATh
(buU3MYEeCKUN CMBICT HMCHOJIB3YEMbIX BEIMYMH, OOO3HAUYCHHS U EIUHUIIBI
buznyecKux BEIMYMH, HAXOAUTh (OPMYJBI, CBS3bIBAIOLINE JAHHYIO
(GU3MYECKYI0 BEIMYWHY C JIPYTUMH BEJIUYHHAMH, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SBJICHUS U TPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs JHEPruu, 3aKOH BCEMHPHOIO TATOTEHUS,
IPUHIUI CYNIEPIO3ULUN CUJI, TPUHIUII OTHOCUTENbHOCTH ["anumes, 3aKOHbI
HproTOHA, 3aKOH COXpAaHEHHSI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U TPEIOMIICHUS
CBETA, 3aKOHBl COXPAHEHUS 3apsJ0BOTO W MACCOBOTO YHUCEN IPHU SIEPHBIX
peakIusX, PY 3TOM JIaBaTh CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aMHCHIBATh
€ro MaTeMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3HUECKHUE MTPOLIECCHI U CBOMCTBA TEN, B TOM YUCJIE U B KOHTEKCTE
CUTyalluid MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATh MPUYHMHHO-
CIIEJICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKHUX IIaroB ¢
OMmopoil Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3UUYECKHUX SBICHUM, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

pemarth pacy€THbIe 3a/1aun (OMUparolrecs Ha CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YsI 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIONINE (PU3NUECKUE BETUUYUHBI: Ha
OCHOBE aHaju3a YCJIOBHS 3aJayd 3alUChIBATh KPAaTKOE YCIOBUE, BBISBIIATH
HEJOCTAIOIINE WM W30BITOYHBbIE JaHHbIC, BHIOMpATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBbIE Ui  pELIEHUs, MPOBOAMTH pPAcuy€Tbl U  OLICHUBATh
PEATUCTUYHOCTD MOJYYEHHOTO 3HAUEHUS (PU3HUUECKON BEIMYMHBI,
pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEITUTH P MOMOIIN PU3HIECKIX
METOJ/IOB, HCIIOJb3ysl OINMCAaHUE HWCCIEAOBAaHMS, BBLICIATH MPOBEPSEMOE
NPEANnoJoKEeHUe, OIEHUBAaTh  MPaBUJIBHOCTh  MOPSAAKA  MPOBEACHUS
UCCJEOBAHMS,  JeJlaThb  BBIBOJABL,  HMHTEPIPETUPOBATH  PE3YJILTATHI
HaOJIIO/IEHUH U OIBITOB;

MIPOBOJIUTH OTBITHI TIO HAOTIOACHUIO (DU3UYECKUX SIBICHHUN WU (PU3HUECKHUX
CBOMCTB Ten (M3y4yeHHWE BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUS
HHEPrUu, 3aBUCUMOCTb Neproia KoieOaHuii MpyKMHHOTO MasgTHUKA OT MaCcChl
rpy3a U >KECTKOCTH NPYKUHBI U HE3aBUCUMOCTh OT aMIUIATYAbl MAaJIbIX
Kosie0aHul, MPSMOJIUHEIHOE paclpOCTpaHEHHE CBETa, pasjioKeHUe Oesoro
CBETa B CIIEKTpP, M3yUEHHE CBOMCTB M300pa)keHUS B IUIOCKOM 3€pKajie u
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CBOMCTB H300pakeHHWsI TpeaMeTa B coOuparolield JuH3e, HaOIIoAeHHe
CIUIOUIHBIX U JIUHEHYATHIX CIEKTPOB U3ITYUYEHHUSI): CAMOCTOSATEIBLHO COOMpaTh
YCTaHOBKY M3 U30BITOYHOTO0 HA0Opa 000PYI0BaHMSI, OMMCHIBATH XO/1 OMbITA U
€ro pe3ynbTathl, (HOPMYIHPOBATH BHIBOJIBL;

IPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO MPSMBIX HU3MEPEHUH, Ompeaessis
CpellHee 3HaueHuEe u3MepseMod BedMMuuHbI ((DOKYCHOE paccTosHue
coOuparomield  JTUH3bI), OOOCHOBBIBAaTH BBIOOp cmocoba HU3MEpEHUS
(M3MepUTENILHOTO PHOOpa);

IPOBOAUTH  HCCIIEOBAHHE 3aBUCUMOCTEH  (U3WYECKUX BEIMYHUH C
WCITOJIb30BAHUEM TIPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH OT BPEMEHU TPHU
PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HaYaJIbHOM CKOPOCTH, IEpHO/ia KoseOaHuii
MaTEMaTUYECKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaXKEHUS
CBETa OT yrIJia MaJIeHUs U yIJia MpeJoMIICHHS OT YTJia MaIeHus): TUIAHUPOBATh
UCCIIEIOBAaHUE, CAMOCTOATENIBFHO COOMpAaTh YCTaHOBKY, (UKCHPOBATH
PE3yNbTaThI MOTYYCHHON 3aBUCUMOCTH (DPU3UYECKUX BEJIMYUH B BUJIE TAOIHUI]
U TpadUKoOB, JIeTIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUUYUH (CPETHSSA CKOPOCTh
¥ YCKOpPEHHUE TeJia IPHU paBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHUE CBOOOTHOTO
najeHus, KECTKOCTh NPYXHUHBI, KOIPPUIIMEHT TPEHUS CKOJBKCHUS,
MexaHu4eckas paboTa M MOIIHOCTh, YacTOoTa M TMepuoj KoJjieOaHuM
MaTEeMaTUYECKOTO U MPYKMHHOTO MAaSTHUKOB, OTITUYECKAsl CUjla COOMparoiei
JVH3BI, PaJUOAKTUBHBIM (OH): TUTAHMPOBATH W3MEpPEHUs, CcOoOHUpaTh
OKCMIEPUMEHTAIbHYI0O YCTAHOBKY ¥  BBIMOJHATH HM3MEPEHHsS, CIeAys
MPEIIOKCHHOW  WHCTPYKIIMH, BBIYMCIATH  3HAUYEHWE  BEIUYUHBI U
aHAIM3UPOBATh MOJYUYEHHBIE PE3yIbTaThl C YUETOM 33JJaHHON MOTPEIIHOCTH
VU3MEpPECHUN;

cOOJII0IaTh MPaBUJIa TEXHUKH O€30MacCHOCTH MpU padoTe ¢ JadOpaTOPHBIM
000Opy10BaHUEM;

paznuyaTh OCHOBHBIE TPHU3HAKH HW3YYCHHBIX (PH3UYECKHX MOJETICH:
MaTepHuaibHas TO4Ka, aOCOTIOTHO TBEPIOE TEJIO, TOUCUHBIN UCTOUYHUK CBETA,
Jqyd, TOHKas JWH3a, TUIAHETapHAs MOJENb aTroMa, HYKJIOHHAs MOJEIb
aTOMHOTO sIJIpa;

XapaKTEePU30BaTh MPUHIIMITHI ICUCTBHUS H3yUYEHHBIX TPHOOPOB U TEXHUYECKHIX
YCTPOMCTB C OMOPOM HA WX OMUCAHUA (B TOM YHCIIC: COUAOMETP, JATUYUKU
MIOJIOKEHUS, PACCTOSHUAS U YCKOPEHHsI, PaKeTa, JXOJOT, OYKH, MEPUCKOIL,
¢doroanmnapar, ONTUYECKHUE CBETOBObI, CIEKTPOCKON, J03UMETpP, Kamepa
Bunbcona), ucmosib3ysi 3HAHUST O CBOMCTBaX (PU3MUECKUX SBICHUU W
HE0OXO0IMMbIC (PU3NUECKHE 3aKOHOMEPHOCTH;

WCIIOJIb30BAaTh CXEMbl W CXEMATHYHBIE PUCYHKH HM3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUUYECKUX MPOLIECCOB MPU
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peleHnr yueOHO-TTPAKTHUYECKHX 3a/1a4, ONTHYECKUE CXEMBbI JJIsl TIOCTPOCHHUS
N300paXeHUH B IJIOCKOM 3€pKajie U coOMparoIien J1H3E;

IPUBOJUTH NPUMEPH! (HAXOIUTh HH(OPMALIUIO O TIPUMEPaX) MPAKTUYECKOTO
UCIIONb30BaHUSl  (PU3WYECKUX 3HAHUH B TOBCEAHEBHOM JKU3HM JJIs
obecrniedyeHns: 0€30MaCHOCTH IPU OOpaICHUH C MPUOOpaMHU U TEXHUYECKUMU
yCTpPOMCTBaMH, COXPAHEHUS 3/I0POBbSl U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO
IOBEJICHUS B OKpYXKalolleH cpee;

OCYILECTBIATh NOUCK MH(POpMaLuU GU3HUECKOTO cojiepkanus B IHTepHeTe,
CaMOCTOSITENILHO ~ (OPMYIUPYsl TOUCKOBBIA  3alpoC, HAXOIUTh MYyTH
ONpEAENeHUs] JOCTOBEPHOCTH TONYyYEeHHOM HMH(POpPMAIMM Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENBHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh IPHU BHINOJHEHUM Y4YEOHBIX 3aJaHUl HAay4YHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKAHUS, CIPABOYHBIE MaTEpHAIIbl, PECYPCHI
cetu MuTepHer, BiageTh NpUEMAMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTb COOCTBEHHBIE NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpMaIlMM U3 HECKOJBKUX HMCTOYHUKOB (DU3UUYECKOTO COAEpIKaHMS,
nyOJMYHO TPENCTaBIATH PE3YJIbTAThl MPOEKTHOM WIIM HCCIEI0BATEIbCKON
JESATENBHOCTH, IPU 3TOM T'PAMOTHO MCIIOJIb30BATh M3YUYECHHBIN MTOHSITUWHBIN
anmapaT H3y4aeMoro pasfena (U3MKM M CONPOBOXKAATh BBICTYIICHHUE
npe3eHTaluuen ¢ ydéToM 0COOEHHOCTEHN ayAUTOPUN CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypcsbl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEro MUpa
bubnuoreka [{OK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [IOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmnorexa LIOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnmnorexa [JOK
' BEIlleCTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2. A 2
3 TPCraTHRIC COCTOAHMA BEIICCTBA https://m.edsoo0.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe M B3auMo/ielicTBHE TeJ
3.1 MexaHn4ecKoe ABMKEHIE 3 bubmorexa LHOK

https://m.edsoo0.ru/7f416194
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https://m.edsoo.ru/7f416194
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bubnunorexa LIOK

32 Huepuis, Macea, II0THOCT 4 ! https://m.eds00.ru/7f416194
bubnmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubmmoreka [JOK
' TEJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxoCTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.3 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3pea S. PaGora 1 MOIIHOCTB. JHEpPIrus
bubmmoteka IIOK
51 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bubmmoteka IIOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bubnunorexa LIOK
>3 Mexaireckast SHepris 4 ! https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJICHUSA
. bubnuotexa [JOK
11 (CTpocHHe H CBOHCTBA BeLICCTBA ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Termoste mporecct 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuorexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
. bubnuotexa [JOK
1.2 B 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4yeckue KoJje0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA
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4.1 3aKOHBI pacCIIpOCTPAaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bu6mmorexa [IOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpEeHUe u 06001IeHNE COAEePKAHUS 9 9 bubnnorexka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edso00.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB IT10 ITPOTPAMME 102 27
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MMPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBbBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

1.2

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

pas3imiaTtb SABJICHHA 110 OIMMCAHHUIO HX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHUC

13

pacrio3HaBaTh TPOSBICHHE W3YYEHHBIX (PH3MUYECKUX SBICHUNA B
OKpY’KaloIIeM MHpPE, B TOM YnCIIe (U3NUECKUE SBICHHS B IPUPOJIE, IPU
9TOM MEPEBOAUTH MPAKTHUECKYIO 33Jayy B Y4eOHYIO, BBLIEIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUN

1.4

ONKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (U3WYECKHE SBJICHUS,
UCHONb3ysd (U3NYECKUE BEIUYMHBI, MPU ONUCAHUU IPABHIBHO
TPAKTOBAaTh (PU3MYECKUH CMBICI HCIONb3YEMbIX BEJIWYHH, HX
0003HaYeHMS U eAWHULIBI (GU3NUYECKUX BETUYMH, HAXOAUTh (HOPMYIIbI,
CBS3BIBAIOLME JIaHHYI0  (U3MUYECKYI0 BEIMYMHY C  JIPYTHMMH
BEIMYMHAMHU, CTPOUTH IpaMKN N3YUEHHBIX 3aBUCUMOCTEN (pr3nuecKux

BEINYNH

1.5

XapaKTepU30BaTh CBOWCTBA Tel, (PU3UYECKUE SIBIICHUS U TPOIIECCHI,
HCIOJIb3ysl M3YYEHHBIC 3aKOHbI, IIPU OTOM JaBaTh CIIOBECHYIO

(hopMyTUPOBKY 3aKOHA M 3aITUCHIBATH €TO MATEMATHYECKOE BRIPAKCHHIE

1.6

1.7

OOBACHATH (DU3UUECKUE SBJICHUS, MPOLIECCHl M CBOWMCTBA TEJ, B TOM
4yucllie W B KOHTEKCTE CHUTyallud MpPaKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBIABISATh NPUUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
o0bsicHeHUe U3 | — 2 JTOrMYecKHX IIaroB ¢ onopoit Ha 1 — 2 U3y4eHHbIX
CBOMCTBa  (U3MYECKUX  SIBICHUH, (PU3MUECKHX  3aKOHA  WJIHU

3aKOHOMCPHOCTHU

peuaTtb paC‘-IéTHLIC 3aga4yu B 1 -2 I[CﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U

(dbopMyIibl, cBsI3bIBatOIME (HPU3MUYECKHE BETUUYMHBI: HA OCHOBE aHAIM3a
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1.8

1.9

YCIIOBHSI 3a/laud  3alldChIBaTh KPATKOE YCJIOBHUE, TMOJICTaBISATh
¢u3nyeckre BeIMYUHBI B (DOPMYIIBI M MPOBOJAUTH PAcU€Thl, HAXOAUTh
CIPaBOYHbBIC JIAHHBIC, HEOOXOAMMEBIE ISl PEIICHUsS 3a7ad, OICHUBATH

PEATUCTUYHOCTh NOTYyYEeHHOU (PU3UUECKOI BEIIMYMHBI

pacrno3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXXHO PEHIMTh MpPU TMOMOIIU
(GuU3NYeCKUX METOAOB, B OIUCAHWU HCCIICAOBAaHUS  BBIICIATH
MIPOBEPSIEMOE MPEATNOI0KEHUE (rumoresy), pasnuyaTh u
HMHTEPIPETUPOBATH NOJYUYEHHBIH pE3yJIbTaT, HAXOAUTh OLIMOKH B X0J1€

OIlbITa, ACJIATh BBIBOJEI 110 €I'0 pE3yjibTaTaM

MPOBOJIUTh ONBITHI 1O HAOJIOJACHUIO (U3UYECKUX SBICHUHA WIN
(¢u3nUecKux  CBOWCTB  Tel:  (OPMYIHMPOBATH  IMPOBEPSEMBIC
NPEINOJI0KEeHUsI, CcOOMpaTh  YCTAHOBKY M3  MPEUIOKEHHOTO

000py10BaHus, 3alIMCHIBATH XOJ1 ONbITa U (HOPMYJIUPOBATH BBIBOJbI

1.10

BBITIOJIHATh MPSIMbIE U3MEPEHUSI C HUCIOJIb30BAHUEM aHAJIOTOBBIX U
uudpoBBIX TPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPHOOPOB € Y4ETOM

3aJJaHHOH a0COIOTHOM MOTPENTHOCTH NU3MEPEHUH

1.11

1.12

MIPOBOJIUTH MCCIIEIOBAHUE 3aBHCUMOCTH OJJHON (PM3NUECKOI BETHUNHBI
OT JIPYrof C HUCIOJb30BAaHUEM INPAMBIX HM3MEPEHHUM, y4acTBOBATb B
IUIAaHUPOBAaHUM Y4eOHOrO MCCIeI0BaHus, COOUpAaTh YCTaHOBKY U
BBINOJIHATE U3MEPEHUs, CIeys NMPeIOKEHHOMY IUIaHy, PUKCHPOBATh
pe3yabTaThl MOIYYEHHOM 3aBUCUMOCTH (PM3NYECKUX BEJIMYUH B BUJE
MIPeJIOKEHHBIX TaOIMIl U TpapuUKOB, J€JIaTh BHIBOJBI 110 pe3ylbTaTaM

HUCCICIOBAaHUA

MIPOBOJIUTh KOCBEHHBbIE HM3MEpEHUs (PU3MUECKUX BEIMYUH, CIexys
MPEII0KEHHOW MHCTPYKIMU: MPU BBINOJIHEHUH M3MEPEHUN coOMpaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYMCIATH 3HAYEHHE HCKOMOH

BECJINYHHBI

1.13

1.14

coOnrofaTh NpaBWia TEXHUKM Oe30macHOCTH Ipu  paboTe ¢

1a00paTOPHBIM 000pyI0BaHHEM

yKa3bIBaTh MPUHIUIBI JEUCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
XapaKTepu30BaTh MPUHIUIBI JEUCTBUS HU3YYEHHBIX NpPUOOPOB U
TEXHUUYECKUX YCTPONCTB € MOMOIIBIO UX ONHUCAHMS, UCIIONIb3Ys 3HAHUS
0 CBOHCTBax (pu3MUECKUX SBICHUM W HEOOXOAMMBbIE (PHU3NYECKHE

3aKOHBI 1 3aKOHOMCPHOCTU
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1.15

NPUBOAMTH TPHUMEPHl (HAXOIUTh HMHPOPMALUMIO O MpPUMEpPax)
MPaKTHYECKOTO MCIOJIb30BaHUs (GU3NUSCKUX 3HAHUI B MOBCEIHEBHOM
KU3HU [Tl o0ecTieueHust 0€30aCHOCTH IIPH OOpaIlleHuH ¢ IpubopamMu
U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbSI U COOJTIOACHHSI

HOPM PKOJIOTMYECKOTO MIOBEJICHUS B OKPYIKaIOLIEN cpefie

1.16

OCYIIECTBIISATH OTOOP MCTOYHMKOB MH(popMamnuu B cetd MHTepHeT B
COOTBETCTBUHM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAaHUM W MyTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIJICIATh HMH(OPMALMIO, KOTOpas SBISIETCS IPOTUBOPEYMBOM HIIH

MOXET ObITh HEZJOCTOBEPHOI

1.17

HCII0JIb30BATh pu BBITNIOJTHEHUH y4eOHBIX 3alaHui
HAyYHOTIOMYJISAPHYIO ~ JIUTEpaTtypy  (GU3MYECKOTO  COJECpKaHUS,
CIpaBOYHbIE MaTepUaibl, pecypchbl ceTh MHTepHET, BiaaeTh npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOpPMALUU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.18

1.19

8 KVIACC

CO3/1aBaTh COOCTBEHHBIC KPATKUE MTMCbMEHHBIE 1 yCTHBIE COOOIICHNS Ha
OCHOBE 2 — 3 MCTOYHHUKOB MH(POpPMaLUU (U3HMUECKOTO COJAEpkKaHUA, B
TOM YHCJIE€ MYOJUYHO JellaTh KpPaTKUE COOOLICHHsS O pe3ysbTaTax
MPOEKTOB WM Yy4YeOHBIX HCCIEIOBAaHUN, TPH OSTOM TIPaMOTHO
WCIOJIb30BaTh HW3YYEHHBIM MOHATUHHBIA ammapar Kypca (U3HKH,

COIMPOBOKAATH BBICTYIIJICHUC Hp63€HTaHHeﬁ

IIPU BBIMOJHEHUH Y4E€OHBIX MPOEKTOB U UCCIIEOBAaHUI pacrpenessaTh
0053aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3a/1a4aMH,
CIIEIUTHh 3a BBIIIOJIHEHUEM IUIAHA JEWCTBUM, aJICKBaTHO OLICHUBATH
COOCTBEHHBIH BKJIQJA B  JIEATENBHOCTh TPYIIBI, BBICTPAUBATh

KOMMYHHKAaTHBHOC B33HMO}1€I7[CTBHC, YUUThIBasA MHCHHUC OKPYXXAIOIIUX

Kon
NpoBepPsieMoOro
pe3yabTara

11

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJIb30BaTh IMMOHATHA

pas3jindath ABJICHHA IO OIMMCAHUIO HX XapaKTCPHBIX CBOIMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHSI/I‘-IeCKOC SBJICHUC
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1.3

14

pacrio3HaBaTh MPOSABICHUE W3YYEHHBIX (PU3MUYECKUX SBICHUUA B
OKpY’KalollleM MUpE, B TOM 4Hciie pU3ndecKue iBJICHUS B IPUPOJIE, TPU
TOM TMEPEBOAMUTH MPAKTHUECKYIO 337adyy B Y4eOHYIO, BBIIEIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SIBICHUI

ONMCHIBATH HM3YyUEHHBIE CBOMCTBA Tel W (U3UYECKHE SBIICHUS,
UCTIONB3Ysl (DU3MUYECKHUE BEIMYUHBI, TPH ONUCAHWH IPABUIBHO
TPaKTOBATh (PU3MUECKUN CMBICI UCTIOIb3YEMbIX BETUYMH, 0003HAUCHUS
Y eAVHUIBI (PU3HUECKUX BEIIMYUH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIITNE
JNaHHYI0 (U3UYECKYI0 BEIUYHMHY C JPYTUMHU BEIUYMHAMU, CTPOUTH

rpaduKu U3y4EeHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEITMINH

1.5

XapaKTCPU30BaTh CBOICTBa TCII, (1)I/I3I/I‘-IGCKI/IC ABJICHUA W MPOLECCHI,
HCIIOJIb3YA H3YUYCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIIOBECHYIO

(hOopMyJIMPOBKY 3aKOHA ¥ 3aIHCHIBATH €0 MATEMATHUECKOE BRIPAKCHUE

1.6

OOBSICHATH (PU3MUECKUE TPOIECCHl M CBOWCTBA TeJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyallui IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH 00bsACHEHUE U3 1 —
2 JOrMYecKMX IIaroB C MNOMOIIbI0 1 — 2 M3ydyeHHBIX CBOICTBa

(bU3NYIECKUX SIBICHUH, (PU3NIESCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemats pacuéTHble 3a1aud B 2 — 3 NEHCTBUS, UCHOJIb3Ysl 3aKOHBI U
(dopmyIbl, cBA3bIBatOIIME (PU3NYECKUE BEJIMUMHBI: HA OCHOBE aHAIM3a
YCIJIOBHS 3a7a4M 3aIMChIBATh KPATKOE YCIIOBUE, BBIABIATH HEIOCTATOK
JaHHBIX JUISl pelIeHHs 3aJaud, BbIOMpaTh 3aKOHBI W (HOPMYIHI,
HeoOXoAUMBIE ISl €€ pelleHHs, NMPOBOAUTH pacuéThl U CpPaBHHUBATH

ITOJIYUYCHHOC 3HAUCHHUEC (i)HSH‘ICCKOi/JI BCJIMYMHBI C U3BECCTHBIMU JaHHBIMH

1.8

1.9

pacrno3HaBaTh HpPOOJIEMbI, KOTOPbIE€ MOXXHO pEHIMTh MpU TMOMOILU
(U3NYECKUX METOJIOB, MCIIOJIB3Ys ONMCAHUE UCCIICAOBAHUS, BBIICIATh
MIPOBEPSIEMOE MPEAIIOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPsIKa

MMPOBCACHUA UCCIICAOBAHN, 1CJIaTh BBIBObI

MPOBOAUTH OMBITHI TIO0 HAOMIOACHUI0 (PU3UYECKHX SBICHUN WK
(bu3MYeCKuX  CBOWCTB  Tel:  (OPMYIUpOBATh  MPOBEPSIEMBIC
MPENNoNIOKEeHHs,  coOUpaTh  YCTAaHOBKY W3  NPEIIONKEHHOTO

000pyI0BaHus, OMUCKHIBATH XO/1 ONbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATE IMPAMBIC H3MCPEHUA C HCIIOJB30BAHHUEM AHAJIOTOBBIX
HpI/I60pOB n JaTYUKOB (I)I/I3I/I‘{eCKI/IX BCJIMYMH, CPAaBHUBATL PC3YJIbTAThI

M3MEPEHHH C YIETOM 3aTaHHOU a0COFOTHOM MOTPEITHOCTH
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1.11

1.12

1.13

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHON (PM3NUECKOI BETHUNHBI
OT JPYyrol C UCHOJB30BAaHUEM IMPSIMBIX H3MEpPEHUH: IJIaHHUPOBAThH
HCCIIEI0OBaHUE, COOMPATh YCTAHOBKY M BBIIIOJIHATh U3MEPEHUS, CIENYS
MpeIIoKEHHOMY II1aHy, (UKCHPOBATh PE3YyJbTaThl IMOIYYSHHON
3aBUCUMOCTH B BHJe Ta0nui u rpadukoB, AenaTh BBIBOABI IO
pe3ylibTaTaM HCCle0BaAHUS

MIPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUUNH: INIAHUPOBAThH
U3MEpeHHus, COOMpaTh HKCIEPUMEHTAIBbHYIO YCTAaHOBKY, CIEHYs
MPeIJI0KEHHOM MHCTPYKLUHU, U BBIYUCISATH 3HAYCHUE BETUYUHbI

CO6J'II-OI[&TB ImpaBujia TEXHUKH 0€e30IacHOCTH 1810)51 pa60Te C

1abopaTOpPHBIM 000pyIOBaHHEM

1.14

1.15

XapaKTepu30BaTh TMPUHIMIBI JCHCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHHYECKHUX YCTPOMCTB C OMOPOIi Ha UX ONUCAHUS, UCTIONb3YsI 3HAHUS
0 CBoWcTBaxX (M3MYECKUX SBICHUA M HEOOXOAWMBIC (PHU3UIECKUE

3aKOHOMCPHOCTH

Ppaciio3HaBaTb IIPOCTbIC TCXHUYCCKHC YCTpOﬁCTBa H HU3MCPUTCIIbHBLIC
HpHGOpBI o CXeMaM M CXEMAaTUYHBIM PUCYHKAaM, COCTABJIATH CXCMbI
QJICKTPHUUYCCKUX ueneﬁ C IOoCJICAOBATCIbHBIM H IapaJUICIIbHBIM
COCIMHECHUECM 9JICMCHTOB, pasindasa YCJIOBHBIC 0003HaUYCHHUS

QJICMCHTOB JJICKTPUUYCCKUX Lemnemn

1.16

NPUBOJUTL TNpUMEpPHl (HAXOAUTh UHGPOPMALMI0O O IpUMepax)
MPAKTUYECKOTO MCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEIHEBHOMN
YKU3HHM U1 o0ecrieueHust 0€30MacHOCTH MPU 00paleHuu ¢ mprudopamu
Y TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOIIOICHUS

HOPM PKOJIOTMYECKOTO MOBEJICHHS B OKpY’Kalollel cpefie

1.17

1.18

OCYIIECTBJISTh MOUCK MHPOpMAIMK (HU3HUUECKOTO COJIEPKaHUS B CETH
HNHTepHeT, Ha OCHOBE HMEKIIMXCS 3HAHUW M IIYTEM CpaBHEHUS
JOTIOTHUTEIBHBIX HWCTOYHMKOB BBIICIATH HH(POpPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpC‘{HBOﬁ WA MOXKET OBITh HCI[OCTOBCpHOfI

UCTOJb30BaTh TMPU  BHIIOJHEHWH YYEOHBIX 3aJaHUNA  HAay4dHO-
MOMYJISIPHYIO JIUTEPATypy (U3MUECKOrO COJEp)KaHUs, CIPABOYHBIE
Marepuansl, pecypcbl cetn  MHTepHeTr; BnaneTs  npuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOpPMALUU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

41




1.19

1.20

9 KIIACC

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPAaTKHE YCTHBIE COOOILICHMS,
0000m1ast mHpOpMAIMIO U3 HECKONBKUX HMCTOYHHUKOB (PU3HUECKOTO
COJepKaHUsA, B TOM 4YHCIE MYyOJIMYHO MPEACTABIATh PE3yJIbTaThl
IIPOEKTHOM WM MCCIEAOBATEIbCKOM AEATEIBHOCTH, IPU 3TOM
IPAMOTHO MCIIOJI30BaTh M3Y4YCHHBIM ITOHATUMHBIM amnmapar Kypca

(bU3HKH, CONPOBOXKIATH BHICTYIICHUE MPE3eHTAIUeH

IIPU BBIIOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIENOBAHUN (PrU3MUEcKUX
MIPOIIECCOB PACIPENEIATh OOSA3aHHOCTU B TPYIIE B COOTBETCTBUHU C
IIOCTABJICHHBIMHU 3a/1a4yaMHU, CJICIAUTD 3a BBIIIOJHEHUEM IIaHA IEHCTBUN
U KOPPEKTUPOBATh €ro, aJleKBaTHO OICHMBATH COOCTBEHHBIN BKIIAJ B
JESATEIbHOCTD IpYIIIbL, BBICTPauBaTh KOMMYHHMKaTUBHOE

B3aMMOJICHCTBHE, MPOSIBIISSI TOTOBHOCTh Pa3pemaTh KOH(IMKTHI

Kox
NpoBepPsieMOro
pe3yJbTara

11

1.2

HpOBepﬂeMLIe NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUS OCHOBHOM
06p330BaTeJ'II)HOI71 nporpaMmMsbl OCHOBHOI'O 0o01Iero 06p3303a}mﬂ

HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

pas3jiniaTth ABJICHHA IO OIMMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-I€CKOG SIBJICHUC

13

14

1.5

pacrio3HaBaTb MPOABICHHUE H3YUCHHBIX (1)I/ISI/I‘-I€CKI/IX SIBICHUM B
OKpYyKaromem MUpe, B TOM YHUCJIC (I)I/IBI/ILIGCKI/IC SABJICHUS B IIpUPOJAC, ITPpU
OTOM IMCPEBOAWUTL MPAKTHYCCKYIO 3aaa4dy B yqe6Hy}o, BBIJICIIATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PUINUECKUX SIBICHUI

ONMCHIBATh HM3YyUEHHBbIE CBOMCTBA Tel U (U3UYECKHUE SBJICHUS,
UCHONb3ysd (U3NYECKUE BEIUYMHBI, TNPUH ONHCAHUU TMPABUIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI UCTIOIb3YEMbIX BETUYNH, 0003HAUEHUS
U eIMHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTH (POPMYJIBI, CBSA3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIUYMHY C JPYITMMH BEJIMYMHAMHU, CTPOUTh

rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH
XapakTepu3oBaTh CBOMCTBA Tej, (U3MYECKHE SBICHUS M MPOIECCHI,

HCIIOJIB3YA H3YYCHHBLIC 3aKOHBI, IIpU J3TOM JaBaTb CJIIOBECHYIO

q)OpMYJII/IpOBKy 3aKOHa U 3alMCbIBATh €ro MaTCMAaTUYICCKOC BhIPAKCHUC
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1.6

OOBSCHATH (PU3UYECKHE TPOIECCHl U CBOWCTBA Tell, B TOM YHCJIE U B
KOHTEKCTE CHUTyalluid  MPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUYUHHO-CJICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2 —
3 JIOTMYECKHX IIaroB C TMOMOIIbI0 2 — 3 H3yYEHHBIX CBOWMCTBA

(bu3NYEeCKUX SIBICHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacdy€THble 3ahadyd (ONUpAIOIIMEcss Ha CUCTeMy u3 2 — 3
YpaBHEHMI), HCIOIB3YS 3aKOHBI ¥ (OPMYJBI, CBS3BIBAIOIIUC
¢usnueckue BEIMUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3a7add
3alHUChIBATh KPAaTKOE YCJOBHE, BBIABIATH HEAOCTAIOIIUE  HIIH
M30BITOYHBIC JTAaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE
IUISl pEIIeHHs, MPOBOIUTH PACUETHl M OLEHHBATH PEATMCTUYHOCTD

MOJTyYEHHOTO 3HAYCHHS (PU3NIECKON BETMUUHBI

1.8

pacrio3HaBaTth MpPOOJIEMBI, KOTOPBHIE MOKHO PpEIIUTh TPH TTOMOIIU
(bU3MUECKUX METOOB, UCIOJIB3Ys ONKCAHUE MCCIICOBAHUS, BBIICIATDH
IIPOBEPSEMOE  NPEIIOIOKEHUE, OLICHUBATh IPABUIBHOCTh IOPSIKA
IIPOBEJEHUS HUCCIEHNOBAaHUA, JElIaTb BBIBOAbI, HHTEPIPETUPOBATH

pe3yIbTaThl HAOIIOICHHI U OTIHITOB

1.9

1.10

1.11

1.12

MPOBOJUTH OIBITEI TI0 HAOJIONCHUI0 (DH3UYECKUX SBICHUN WIN
(U3MUECKUX CBONCTB TEN: CaMOCTOSITENILHO COOMpaTh YCTaHOBKY W3
M30BITOYHOrO0 Habopa 000PYy/IOBaHHUS, OMUCHIBATH XOJI OMBITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOBI

MPOBOAUTh TPU HEOOXOAMMOCTH CEpPUI0 MPSIMBIX H3MEPEHUH,
ompesensis CpelHee 3HAYCHHE H3MepseMoil BelW4YuHBI ((POKycHOe
paccTositHue coOuparomieil JIMH3bI), OOOCHOBBIBATH BBIOOpP crocoda

U3MepeHus (M3MEpPUTEIBHOTO PUOopa)

MPOBOJIUTh MCCIEJOBAHUE 3aBUCHUMOCTEH (DU3MYECKHX BEIUYHH C
WCIIOJIb30BAaHUEM TMPSMBIX W3MEPEHHi: IUIAaHWPOBATh HCCIEI0BaHUE,
CaMOCTOSITENILHO CcOOMpaTh YCTaHOBKY, (DUKCHPOBATh pE3YJIbTaThl
MOJIyYEHHOM 3aBUCHMOCTH (PU3MYECKHX BEJIUYUH B BHJAE TaOIMLHU

Fpa(l)I/IKOB, ACJIaTh BbIBOABI 1O PE3YyJIbTaTaM UCCICAOBAHUA

MIPOBOJIUTH KOCBEHHBIE H3MEpEHHsI (PU3NUECKUX BEITMYHMH: TUIAHUPOBATh
U3MepeHus, coOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBIIIOJHATH
U3MEPEHMUS, CIIEysl IIPEIII0KEHHOW HHCTPYKLIUU, BEIYUCIIATh 3HAYECHUE
BEJIMYMHBl W AaHAIM3UPOBATh IIOJYYECHHBIE pE3YyJlbTaThl C Y4ETOM

3aJlaHHOM MOrpeIIHOCTU I/I3MepeHHﬁ
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1.13

1.14

coOnmomaTh TpaBWiIa TEXHUKH Oe3omacHOCTH Tpu  pabore ¢

nabopaTOpHBIM 000PYIOBAaHUEM

pa3nuyaTh OCHOBHbBIE NPU3HAKM M3YYEHHBIX (PU3MUECKUX MOAEIEH:
MaTepHualbHas TOYKa, aOCOMOTHO TBEPIOE TENO, TOUYCUHBIH MCTOYHUK
CBeTa, JIy4, TOHKAas JIMH3a, IUIAHETapHas MOJEIb aTOMa, HYKIOHHAs

MOZCJIb aTOMHOI'O Apa

1.15

1.16

1.17

XapaKTepu30BaTh IPUHIUIBI JEUCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HAa MX ONHUCAHUSA, UCIIOJIb3Yysl 3HAHUS
0 cBoiicTBaX (U3MYECKUX SBICHUA U HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH

UCIOJB30BATh CXEMbl M  CXEMAaTH4YHbIE PHUCYHKH HM3YYCHHBIX
TEXHHUYECKUX YCTPOWCTB, HU3MEPUTEIIbHBIX pudopoB "
TEXHOJIOTUYECKUX TPOIECCOB TPU PEUICHUU YUEOHO-IPAKTHUCCKUX
3a/1a4, ONTUYECCKUE CXEMBI JUUISl TIOCTPOCHUS M300paXKEHHUH B IJIOCKOM
3epKajie ¥ cCOOMparoIe TNH3e

NPHUBOAMTH TNPUMEPbl (HAXOIUTh HMHPOPMAIUID O MPUMEpPaXx)
MIPAKTUIECKOT'O MCIOJIb30BaHUs (DU3MYCCKUX 3HAHWUH B MOBCEIHEBHOMN
JKU3HM U1 o0ecrieueHust 0€30MMacHOCTH MPU 00palleHuH ¢ IprudopamMu
Y TEXHHYECKUMH YCTPOUCTBAMHU, COXPAHECHHUS 37I0POBBSI 1 COOJTIOICHUS

HOPM 35KOJIOTHUYCCKOI'0 TIOBEACHUS B Oprxcanmeﬁ cpeae

1.18

OCYILIECTBIATh NOUCK MHPOPMAIMN PU3NYECKOTO COAECpPKAHUS B CETH
WnuTepHer, caMmocTosTensHO (OpMYIMpYs MOMCKOBBIA  3ampoc,
HaXOOUThb MYTH  ONpPENEIECHHUs  JOCTOBEPHOCTH  MOJIYYEHHOMU
uHbOpMallMd HAa OCHOBE MMEIOUIMXCS 3HAHUH M JIOMOJHHUTEIbHBIX

HCTOYHHUKOB

1.19

WCIOJIb30BaTh IPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUN  Hay4YHO-
MOMYJISIPHYIO JIUTEpaTypy (HU3UUECKOTO COJIEp)KaHHs, CIpPaBOYHBIE
Matepuaibl, pecypchl ceth  MHTepHer; BiameTe  npuéMamu
KOHCIIEKTHPOBAaHUS TEKCTa, NMpeodpazoBaHuss MHGOPMAIMHM U3 OJHOU

3HAKOBOM CHUCTEMBI B JIPYTYIO

1.20

C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
uH(pOpPMAIUK U3 HECKOJIbKUX MCTOYHHMKOB (PU3MUYECKOTO COJEpKAHMA,
myOJIM4HO MIPEACTABIATh pe3ynbTaThI MIPOEKTHOMN 1581071
HCCIIEA0BATENIBCKOMN JEATENBHOCTH, IIPU TOM I'PAMOTHO UCIIOJIB30BaTh

W3Y4YCHHBI TMOHATUHHBIA ammapaT M3ydaeMoro pasjena (usukd u
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1.21

COTMPOBOXAATh BBICTYIUICHHE IMPE3EHTAIMEH ¢ y4ETOM OCOOCHHOCTEH

ayTUTOPUU CBEPCTHUKOB

IIPU BBIIOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIENOBAHUN (PrU3MUECKHX
MIPOIIECCOB PACIPENEIATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTABJICHHBIMHU 3a/1a4aMHU, CJICIUTD 3a BBIIIOJHEHUEM IIaHA IEHCTBUN
U KOPPEKTUPOBATh €ro, a/IeKBaTHO OLEHHBATh COOCTBEHHBIN BKIIAJ B
JESATEIIbHOCTD IpYIIIBL, BBICTPauBaTh KOMMYHHMKaTUBHOE

B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTD Pa3peliaTh KOH(DINKTHI

45




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon Kon

pasaeiia 3JIEMCHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIETO MHPA

1.1

®uszuka — Hayka O Ipupone. SBJIEHHS NPUPOMBL.
dusnyeckue  SIBICHUA:  MEXaHUYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnyeckue BenuuyuHbl.  M3mepenune — pusmueckux
BenuuuH.  Pusuueckue  npubopsl.  [lorpemHoctsh

U3MepeHuil. MexxayHapoHasi CUCTEMA €IMHUIL

1.3

ECT@CTBCHHOH&Y‘IHHIZ MCTOA IIO3HAHMA: Ha6J'IIO)ICHI/IC,
IMOCTAHOBKAa HAYYHOI'O BOIIPOCA, BBIABHMIKCHUC T'HIIOTC3,
OKCIICPUMCHT 110 IIPOBCPKE THUIIOTE3, 00BsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS

1.4

Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen

1.5

[TpakTiueckue paboThI:

HH#Par###113Meperne paccTosHUI.
###Par#t#13mepenne o0bEMa KUIAKOCTH U TBEPIOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MallbIX Tell.
#HH#HPar###13mepenne  TeMmnepaTypsl  IIpH TTOMOIIHU

JKAJIKOCTHOTO TEPMOMETpA U AATYHUKA TEMIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIECTBA

2.1

###Par#H#CTpoeHne BeliecTBa: aTOMbl U MOJIEKYJIBI, UX
pasmepsl. ONbBITHI, T0Ka3bIBAIOIINE TUCKPETHOE CTPOCHUE

BE€IICCTBA

2.2

#i#HPar#H# J|snxenne yactull BemecTBa. CBsI3b CKOPOCTH
JIBIDKEHUSI YacTHI] C TemIieparypoil. bpoyHoBckoe

JBIOKeHUe, T Qy3us
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2.3

24

2.5

2.6

B3anmoneiicTBre 4acTUI BELIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHUEC

###Par### ArperaTtHple COCTOSIHHSI BEIIECTBA: CTPOCHHE
ra3oB, KUIAKOCTEH U TBEPABIX (KPUCTAIIMYECKHUX) TEI.
B3anmocBs3p MexJy CBOICTBaMHM BEIIECTB B Pa3HbIX
arperaTHhIX COCTOSHUSIX M HMX aTOMHO-MOJICKYJISIPHBIM

CTPOCHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUH BOJBI

[TpakTrueckue paboThI:

#HHPar###01enka auamMeTpa aTomMa METOJO0M PSAJIOB (C
UcIonb30BaHueM (pororpadmii).

#HHPar###OnpITBl 1O HAOMIOJNEHUIO  TEIUIOBOTO
pacuIMpeHusi ra3oB.

#HHHPar###ONUBITEL 10  OOHAPYKCHUIO JICHCTBUS  CHII

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE u
' HEpaBHOMEPHOE JIBUKECHUE
HH#HPar###CropocTs. Cpennsia CKOPOCTH npu
3.2 HEpPaBHOMEPHOM JBMXEeHHH. Pacu€r mytu u BpemeHu
JIBYDKEHUS
SBnenue nHepunu. 3aKkoH nHEpUMU. B3anMonericteue Ten
3.3 KaK MPUYMHA U3MEHEHUS! CKOPOCTHU ABMKEeHHU Tes. Macca
KaK Mepa MHEPTHOCTH TeJla
34 ###Par###InotHocTe  BemecTBa. CBsI3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelleCcTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUS TeI
35 Cuna ympyroctu u 3akoH ['yka. M3mepenue cumibl ¢
' MOMOIIbIO JMHAMOMETpA
37 ###Par#t#ABnenue tarotrenuss U cuna Tsbkectd. Cuna
' TSDKECTH Ha ApYyrux maHetax. Bec tena. HeBecomocTs
28 Cuna tpenus. TpeHue CKOIBXKEHMSI U TPEHHUE IOKOS.
' Tpenue B npupoje U TEXHUKE
39 #H##Par###Cnoxenre CuJ, HANPABJICHHBIX TI0 OJHOU

npsMoil. PaBHOAEHCTBYIOIAs CUIT
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[TpakTuyeckue paboOTHI:
OmnpeneneHre CKOPOCTH  PaBHOMEPHOTO  JIBMDKCHUS
(mapuka B JKHIKOCTH, MOJEIH  DIEKTPHUECKOTO
aBToMOOWIsT W Tak ganee). OrmnpeneneHue CpenHe
CKOPOCTH CKOJIbKEHUS OpyCKa WITH IIapUKa [0 HAKJIOHHOM
3.10 mockocT. OmpeneneHue IMIOTHOCTH TBEPIOTO Tea.
OMNBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSHKCHHUS
(mepopmManiuu) TPYKUHBI OT TPUIOKCHHOW  CHIIBL.
OMBITHI, JEMOHCTPUPYIOIIHUE 3aBUCUMOCTh CHJIBI TPCHHS
CKOJNILKCHHST ~ OT  Beca  Tella WM Xapakrepa

CONPUKACAOIINXCS TOBEPXHOCTEN

dusuyeckue sSBICHUS B MPUPOJAEC: MPUMEPHI JBHKCHUS C
3.11 Pa3IMYHBIMA CKOPOCTSIMU B KHMBOH M HEXHUBOH IpUpPOJE,

JICCTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTponucTBa: AMHAMOMETP, OIIIUITHUKI

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

JaBnenue t1BEpAoro tena. CrocoObl YMEHBIIEHUS H

1 YBEJIMYEHUS TaBIICHUS
42 JlaBnenue ra3a. 3aBUCUMOCTh JaBJICHUS Ta3a OT 00bEMa,
' TeMIIepaTyphbl
43 [Tepenaua naBieHus TBEPABIMHU TEJaMH, XKHUIKOCTSIMU U
. rasamu. 3akoH [lackans. [ITneBMaTHYecKre MalIMHbI
3aBUCUMOCTH JaBJICHUS KUIKOCTHU oT FJ'IY6I/IHI>I.
4.4 I'unpocratudecknii mapagokc. CooOmiarmuecs coCybl.
FI/II[paBJ'II/I'-ICCKI/IC MEXaHU3MbI
AtMocdepa 3emnu u atMocepHoe naBieHue. [IpruunHel
A5 CYIIECTBOBaHMs BO3IYIIHOM o6omoukn 3emian. OmnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AABICHUS OT
BBICOTHI HaJ] YPOBHEM MOps
46 N3mepenue atmocdeproro naasieHus. [Ipubopsl s
. HU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS
47 JleiicTBuE XUIKOCTH U ra3a Ha MOrpykEHHOE B HUX TEJO.
' BrrtankuBaroniast (apxumMenioBa) cuiia. 3akoH Apxumezaa
4.8 [InaBanue Ten. Bo3ayxormnnaBanue
4.9 [TpakTrueckue pabOTHI:
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HccnenoBaHre 3aBUCUMOCTH Beca TeJa B BOJIE OT 00bEMa
MOTPYKEHHOW B KUIKOCTh 4YacTu Tena. OmnpeneneHue
BBITAJIKUBAIOLIEH  CWJIBIL, JICHCTBYIOLIEW Ha  TEIO,
MOTPYKEHHOE B KHUIAKOCTh. [IpoBepka He3aBHUCHMOCTH
BBITAJIKUBAIOLIEH CHJIBI, JCHCTBYIOLIEM Ha TEJIO B
JKUJKOCTH, OT Macchl Tena. OmbIThl, TEMOHCTPUPYIOLINE
3aBUCHMOCTb BBITAJIKHMBAIOLIEH CHUJIbI, IEHCTBYIOLIECH HA
TEJO B KUJIKOCTH, OT 00bEMa MOrpyXEHHON B JKUIKOCTb
YacTH Teja U OT INIOTHOCTH KUAKOCTH. KoHcTpynpoBanue
apeoMeTpa WIK KOHCTPYUPOBAHUE JIOAKU U OINpPEACIICHUE

€€ rpy30MoAbEMHOCTH

4.10

411

dusnueckue IBICHUS B IPUPO/JIE: BIUSIHUAE aTMOCHEPHOTO

JaBJICHUA Ha JKUBOH OpraHu3M, IJIaBaHUC pLI6

TexHuueckue YCTpONCTBA: COOOIIAIOUINECS COCY/IBI,
YCTPOMCTBO  BOJOIPOBOJA, THAPABIMYECKUNM TIpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora
5.2 Mexanuveckas MOITHOCTb
53 [IpocTeie  MexaHM3MBI: pblUar, OJIOK, HaKJIOHHAS
' MJI0CKOCTh. [IpaBuiio paBHOBECHS phlyara
5.4 [IpumeHeHue mpaBuia paBHOBECHUS pbldara K OJI0Ky
«3omotoe npasuiio» Mmexanuku. Koa¢pduuuent noneznoro
5.5 neiicTBus MexaHu3MOB. [IpocTeie MexaHHU3MBI B OBITY H
TEXHHUKE
5.6 [ToTeHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER
5.7 Kunerndeckas sHeprus
£ g [TonmHass MexaHWueckas SHEprus. 3aKOH H3MEHEHUS U
' COXpaHEHUSI MEXaHUYECKOW dHEPTUH
[TpakTiueckue paboThI:
5 g ###Par##Onpenenenne pabOThl CHIIBI TPEHUS MpH

pPaBHOMEPHOM JBHXKCHHWH TECjJIa II0 FOpHSOHTaHLHOfI

IMMOBCPXHOCTH. HccnegoBanue yCJ'IOBI/Iﬁ paBHOBCCUA
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peiuara. M3mepenne KIIJI HakIOHHOM IJIOCKOCTH.
N3ydenune 3akoHa COXpaHEHUS] MEXaHUYECKOM YHEPTUH
5.10 duznueckue ABJICHUS B IPUPOJIE: PhIYary B TEJIE YeIIOBEKa
TexHuueckue yCTpOMCTBA: pblUar, TMOABUKHBIA U
5.11 HETOJIBIKHBINA OJIOKH, HAaKJIOHHAS TIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COJleP:KAHUS
pasiena 3J1eMeHTa
TEIUIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOXKEHUS  MOJEKYISIPHO-KUHETUYECKOM
6.1 TEOpUHU CTPOEHUS BellecTBa. Macca u pa3mMepbl MOJIEKYIL.
' OnpIThl, MOATBEPXKAAIOLIME OCHOBHBIE  IOJOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUU
6.2 Monenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSTHUN
' BenlectBa. Kpucrannuueckue u amopduble Tena
6.3 OOBbsicHEHHE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPIBIX TE Ha
' OCHOBE TIOJIO’KEHUN MOJIEKYJIIPHOKUHETHUECKOH TEOpUH
6.4 CmaunBaHue U KallWJUISIPHBIE SIBJICHUS
6 6.5 TemoBoe paciIupeHne u cxaTue
6.6 Temneparypa. CBsi3pb TemmepaTypbl CO CKOPOCTbIO
' TEIJIOBOTO ABM)KEHUS YaCTHIL
67 Buytpennss sneprusi. CiocoObl M3MEHEHUsI BHYTpEeHHEH
' SHEPruM: TEIJIoNepeaaya U COBEpIIEHHE pabOThI
6.8 Bunel terionepenaun: TEMIONPOBOJHOCTh, KOHBEKIIHS,
' U3ITy4yeHue
KonnuectBo  TemnoTsl.  YaenpHas — TEIUIOEMKOCTh
6.9
BelIeCTBa
TenmooOMeH U TemiIoBOe paBHOBeCHE. YpaBHEHHE
6.10
TEIUIOBOTo OanaHca
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IInaBnenne u OTBCPACBAHUC KPUCTAINIMYCCKUX BCIICCTB.

o VY aenpHas TEIIOTA MJIABICHUS
[TapooOpa3oBanue u konaeHcanus. Mcnapenue. Kunenue.
6.12 YnaenpHas TemsioTa MapooOpa3oBaHUsA. 3aBUCUMOCTh
TEMIEPaTyphbl KUIIEHUS OT aTMOC(HEPHOr0 JaBJICHUS
6.13 BnaxxnocTs Bo3yXa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIUIOTa CrOPaHMsI
[Mpuntuner  paborel  TerioBbix — aBurareneit  KIIT
6.15 TEIJIOBOTO JBUTaresis. TeruioBble ABUTATENIM W 3alllUTa
OKPYXAaIOILEH Cpeabl
3aKOH COXPAaHEHHUS U MPEBPAIICHUS YHEPTHUH B TETLIOBBIX
6.16
nporeccax
[TpakTuueckue paboThI:
#HHHPar###OnbITEL 10  OOHAPYXKCHHWIO JCHCTBHS  CHUI
MOJIEKYJIIPHOTO TIPUTSIKECHUSI.
#HA#H#Par#H###0OnbITBL  TIO  BBIPAIIMBAHUIO  KPHCTAJUIOB
MOBapEHHO COM W caxapa.
##HPar#H#0nbITel 10 HAOMIOAEHMIO  TEIJIOBOTO
pacIIMpEeHUs] Ta30B, KUJIKOCTEN U TBEPABIX TEIL.
#HH#Par###Onpenenenue naBieHUs BO3JyXa B OaioHe
HITPUIIA.
6.17 HHHPar###0nbITE, JIEMOHCTPUPYIOIINE  3aBUCUMOCTH

JaBJICHMUSI BO3AyXa OT €ro oO0bEéMa M HarpeBaHMs WU
OXJIAXKICHUS.

H###Par### IpoBepka rUNOTE3bl JTMHEWHOW 3aBUCHMMOCTHU
JUTMHBI CTOJIOMKA XKUAKOCTU B TEPMOMETPUUECKON TPyOKe
OT TEMIIEPATYPHI.

H#i#HPar###HabmoneHre n3MEHeHNs: BHYTPEHHEH sHeprun
TeJNa B pe3yibTare Terjoneperayd M paboThl BHEIIHUX
CHIL

###Par###IccnenoBanue sIBJICHUS TEIUIOOOMEHA TIpH

CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
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#H#Par###Onpenenenue KOJINYECTBA TEIIOTHI,
MOJIYYEHHOTO BOJOH IPH TEIUIOOOMEHE ¢ HarpeThiM
METATMYCCKUM IAIHHIPOM.

###Par#H#0Onpenenenue  ynenbHOW — TEIIOEMKOCTHU
BEILIECTBA.

#H##Par###lccnenoBanue mpoiecca UCIIapeHus.
#H##Par###OnpeneneHue  OTHOCUTEIBHOM  BJIAKHOCTH
BO3/TyXa.

#H#Par###0OnpeneneHue yaeIbHON TEIJIOTHI TUIABJICHUS

JIBJA.

6.18

@u3nyeckue SABICHUS B MPUPOJE: IMOBEPXHOCTHOE
HATSDKEHHE W KalWULIPHBIC SBJICHUS B TIPUPOJE,
KpUCTAIJIBI B Tipupoae, uznyuenue ComHIla, 3aMep3aHue
BOJI0OEMOB, MOPCKUE Opu3bl; 00pa3oBaHKME POCHI, TyMaHa,

HHes, CHera.

6.19

TexHuueckue YCTpOﬁCTBaI KaIllWJIIAPbI, IMPHUMCPLBI
HCIIOJIb30BAHHA KPUCTAJIOB, )KI/IIIKOCTHI)II;'I TEPMOMCETD,
JaT4yuK TEMIICpaTypbel, TCPMOC, CHCTEMa OTOIIJICHHA
AOMOB, THUI'POMCETPBI, IICUXPOMETP, IIapoBasd Typ6I/IHa,

ABUTATCI]Ib BHYTPECHHET'O CrOpaHU.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpusanus Ten. [[Ba posia dIeKTPUIECKUX 3apsiioB
B3anMoneiictBue 3apspkeHHbIX Tesl.  3akoH  Kyrnona

7.2 (3aBHCUMOCTh CHJIbI B3aUMOJEHCTBUS 3apSKEHHBIX TEN OT
BEJIMYMHBI 3aps/10B U PACCTOSTHUS MEXTy TEJIaMU)
OnekTpuueckoe nojue. HampskEHHOCTh ANMEKTPUYECKOro

7.3 noJist. [IpuHIuN cynepno3unuu MeKTpUuYecKux nojei (Ha
Ka4eCTBEHHOM YPOBHE)
Hocurenu snexTpuyecknx 3apsaoB.  DJIEMEHTAPHBIN

7.4 anektpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHuku U
JUDJIEKTPUKH

7.5 3aKOH COXpaHEHHS JIEKTPUUYECKOro 3apsiia
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ONEeKTpU4ecKUd  TOK.  YCIOBHUA  CYLIECTBOBaHMS

7.6
AIEKTPUYECKOTO TOKA. MICTOYHUKHU TOCTOSTHHOTO TOKa
JleficTBUSI 3JIEKTPUUECKOTO TOKA (TEIIOBOE, XUMUYECKOE,
1.7
MarHuTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax
g Onektpuueckas 1enb. Cuna ToKa. DIEKTPUUECKOE
1.
HaInpsHKeHUE
9 CormnpoTuBieHUE MPOBOAHUKA. Y IEIbHOE CONPOTUBICHUE
1.
BEIIECTRA
7.10 3akon OMa aJig y4acTka 1enu
[TocnenoBarenbHOE W TapauieIbHOE  COEJTUHEHHUE
7.11
MIPOBOJHUKOB
PaboTta W MOIIHOCTH JIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyina — Jlenua
DNEKTPUYECKUE IEMU M TMOTPEOUTENIN DIICKTPHYCCKOU
7.13
sHepruu B ObITy. KopoTkoe 3ambikaHue
IlocTrossHEBIE MarHWTEL. B3anmMoIeiCTBHE ITOCTOSHHBIX
7.14
MarduToB
MarautHoe mojie. MarHuTtHOe Tmojie 3eMJId WU ero
7.15
3HAYCHHUE JJIs )KU3HU Ha 3eMIie
6 OmnpiT Opcreaa. MarHuTHOE 1OJIE AJIEKTPUYECKOTO TOKA.
7.1
[IpuMeHeHue >JIEKTPOMArHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO TOJS HAa MPOBOJHUK C TOKOM.
DNeKTpOoABUTATENh TIOCTOSIHHOTO TOKa. VMcmonb3oBaHue
7.17
ANIEKTPOJIBUraTeieil B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIopTe
OnbITH ®dapanes. SIBnenue 3JEKTPOMArHUTHOMN
7.18
nHaykuuu. [Ipasuno Jlenna
OnektporeHeparop. CriocoObl MOTyUEHUS IIEKTPUISCKOM
7.19 SHEPruu.  DJIEKTPOCTAHUMH  Ha  BO300OHOBISIEMBIX
MCTOYHHMKAX SHEPTUU
7.20 [TpakTuyeckue paboOTHI:
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OnbITH IO HAOMIOICHUIO ANEKTPU3AIMU TeNl UHIYKINEH U
IIPU COIIPUKOCHOBEHHH.

HccnenoBanue [OEHCTBUS DJIEKTPUYECKOrO IIOJA  Ha
IIPOBOJAHMKY U JTUDJIEKTPUKU.

COopka u mipoBepka pabOTHI AIIEKTPUYECCKOW MU
IIOCTOSTHHOT'O TOKA.

H3MmepeHue U peryJInpoOBaHUE CUIIBI TOKA.

W3mepenue U perysinpoBaHue HaIllPsHKEHUS.
HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILETO Yepes
PE3UCTOP, OT COIPOTUBJICHUS PE3UCTOpPA U HAIPSKEHUS
Ha pe3HUCTOpE.

OnbIThl, JEMOHCTPUPYIOILINE 3aBUCUMOCTb
AIIEKTPUYECKOTO COINPOTUBIEHUS IPOBOJHUKA OT €ro
JUIMHBI, ILIOLIAAH [TOIIEPEYHOr0 CEYEHUs U MaTepraa.
IIpoBepka mpaBUia CIIOKEHUS  HANPSDKEHUH  1IpU
IIOCJIEIOBATEIIbHOM  COCIMHEHUM JBYX PE3HCTOPOB.
[TpoBepka mpaBuiia JUisi CHIJIBI TOKAa IPU MApAJLIEIIbHOM
coeMHeHUu  pesuctopoB.  OmpeneneHue  pabOTHI
ANIEKTPUYECKOTO  TOKA, MAYIIErO0 4Yepe3  PE3UCTOP.
OnpeneneHre  MOIIHOCTH — 3JIEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, MAYILErO Yepe3 JaMII0UKy, OT HAalPsDKEHUS Ha
Heil. Omnpenenenne KIIJ[ narpesBatensa. HccnenoBanue
MarHMUTHOTO B3aUMOJEHCTBUS MOCTOSHHBIX MarHHUTOB.
W3y4yeHre MarHUTHOTO MOJISI IOCTOSIHHBIX MarHUTOB MpU
ux o0beTMHEHNH U pa3zeneHuu. MccnenoBanue neicTus
AIIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTpenKy. OIBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJIEHCTBUS
KaTYILIKH C TOKOM ¥ MarHuTa OT CHJIbI TOKa ¥ HalpaBJeHUS
TOKa B KaTyIike. M3ydyenue neficTBus MarHUTHOT'O MOJIS HA
IIPOBOAHMK C TOKOM. KoHcTpyumpoBaHuMEe M H3ydeHHE
paboThI JIEKTPOJABUIATEIIS. H3smepenne KILJ
AIEKTPOJBUTATEIIHLHOMN YCTaHOBKH. ONEBITE o

HUCCICOOBAaHUIO ABJICHUA 3JICKTpOMaFHHTHOI>'I HWHIAYKIOWH:
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HUCCICIOBAaHUC W3MEHEHHMI 3HAUCHUS U HanpaBJICHUA

WHIYKIIMOHHOTO TOKA

7.21

®dusnueckue SBJICHUS B MPUPOJE: DIECKTPUUYECKUE
gBlieHUsT B atMmocdepe,  IJIEKTPUUECTBO  KUBBIX
OpraHU3MOB, MarHUTHOE MoJie 3emiiu, Apeid MOI0COB,
POJIb MArHUTHOTO TIOJIS JUISl )KM3HUA Ha 3eMJie, MOJIIPHOE

CHUAHUC

1.22

TexHuuyeckue yCTpOMCTBA: DSIEKTPOCKOI, aMIIEpMETp,
BOJIBTMETP, PEOCTAT, CYETUUK DJIEKTPUYECKOM SHEPIuM,
DIIEKTPOOCBETUTENbHBIE  NPUOOPBI,  HAarpeBaTeNIbHBIC
ANEKTPONPUOOPHI (mpumepsr), AJICKTPUUYCCKUE
MPEeIOXPAaHUTENH, OJICKTPOMArHUT, DSJIEKTPOJBUTATEIh

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Kon snemenra [TpoBepsieMble 37IEMEHTHI COIEPKAHUS
pasnena
MEXAHUWYECKUE SIBJIEHU A
8.1 MexaHnuueckoe JBIMKEHHE. MarepuanbHas — TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTETHHOCTh MEXaHUIECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE NMPAMOTMHEHHOE IBHKCHHE
###Par###HepaBHOMEpHOE TPSIMOJIMHENHOE TBUKEHHE.
8.4 Cpennsis ¥ MTHOBEHHass CKOpPOCTb  Tela  NpHU
8 HEPaBHOMEPHOM JIBHKCHHUU
8.5 VYckopenue. PaBHOyCKOpEeHHOE MIPSAMOJIMHENHOE
' JIBIDKEHUE
8.6 #H#Par###CroO0HOE mageHue. OnelTel [ anuies
###Par###PaBHOoMEepHOE JBI)KEHHE 10 OKPYKHOCTH.
8.7 Ilepuon m wacrora oOpamienus. JIuHeiHas W yrioas
ckopoctH. LleHTpocTpeMUTENbHOE YCKOPEHNE
8.8 [TepBerit 3akoH HeroToHa
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8.9

Bropoii 3akoH HeroTona

8.10 Tperuii 3akon HeroToHa
8.11 HHHPar###] [puHuUI Cyneprno3uiuu CUII
8.12 Cuiia ynpyroctu. 3akoH ['yka
813 ###Par###Cuna TpeHus: CUila TPEHUS CKOJIbKEHUs, CHIIa
' TPEHHUSI IOKOS, IPYTHe BUJIbI TPEHUS
814 #H##Par###Cuna TSDKECTH HW = 3aKOH ~ BCEMHPHOTO
' TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaCHUS
515 JBrxenue manet Bokpyr Counia. [lepas kocMudeckas
' ckopocTb. HeBecomMoCTh 1 neperpysku
8.16 PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEPIOE
' TEJ0
817 #H##Par###PaBHoBecue TBEPAOro Teja ¢ 3aKPEIUIEHHOU
' 0CbI0 BpaunieHus1. MomeHT cwibl. LleHTp Tsxectn
8.18 Nmnynsc Tena. U3menenne nmiynsca. MIMmyinbsce cumsl
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 HHHPar###PeakTUBHOE NBUKECHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
892 Pabota cui TspKecTH, ynpyroctu, TpeHus. CBsi3b SHEPTHH
' 1 paboThI
893 [lorennmaneHast JHEpPrus Tela, MOJHATOTO  HAX
' MIOBEPXHOCTHIO 3eMJITH
8.24 [ToTeHumanpHas 3HEPTUs CKATON IPY>KUHBI
895 #HH#Par###Kunernueckass ~ DHEPruUs. Teopema o
' KHHETHYECKOW YHEPTUU
8.26 ##HPar##H#3aKoH coxpaHeHHUs] MEXaHUYECKOH SHEPTHH
[IpakTuyeckue paboOTHI:
Ompenenenne cpemHeld CKOPOCTH CKOJIBKEHHsI Opycka
WIM JBWKEHHUSA IIAapUKa [0 HAKJIOHHOW IIOCKOCTH.
8.27 OmnpeneneHne yCKOpEHUs Tela MpPU PaBHOYCKOPEHHOM

JBAYKEHUH 110 HAKJIOHHOU IIJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IIYyTH OT BPEMEHHU IIPU

PaBHOYCKOPCHHOM JIBUKCHHUU 0e3 HaYaIIbHOM CKOpPOCTH.
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8.28

8.29

[IpoBepka THUIMOTE3BI: €CIU TMPU PABHOYCKOPEHHOM
JIBYDKEHUH 0€3 Ha4aJIbHOW CKOPOCTH ITYTH OTHOCSITCS KaK
PSI HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE TIPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBHCUMOCTH CWJIBI TPCHHS CKOJIBKCHUS
OT CHJIBl HOpMalbHOrO jAaBieHus. OnpenencHue
kodpduimenTa TpeHus ckoibkeHus. OmnpeneneHue
kEcTkocTH Tpyx)uHBL. Omnpenenenue pabOTHl  CHIIBI
TPeHHsI TIPU PABHOMEPHOM JIBIDKCHUH Tela IO
TOPH30HTAILHOW TOBepXHOCTU. OmpeneneHne padoThI
CWIBI YIIPYTOCTH TIPU MOABEME TPy3a ¢ HCIIOIH30BAHUEM

HCIIOJBHMIXXHOT'O U ITIOABHUKHOI'O 0JI0KOB

dusznyeckue SBICHUS B npupoac: MpUIMBblI U OTIIMUBEI,
JABMOKCHHUEC IIJIAHCT ConHeuHoOI CHUCTCMbI, PCAKTUBHOC
JABUXKCHUC JKHMBBIX OPI'aHU3MOB

TexHuueckue yCTpOﬁCTBaZ CIINAOMCTP, JaTYUKHU

IIOJIOKEHUS], PACCTOSIHUA U YCKOPEHUsI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

KonebarenbHoe nBuxkeHne. OCHOBHbBIE XapaKTEPUCTHKU

>4 KoJie0aHM: TIepuo/I, YacTOTa, aMILIUTYy1a
9.2 Maremarnueckuit u MPYKAHHBIN MasITHUKHU.
' [IpeBparieHre SHEPrun Npu KoJaedaTeIbHOM JBHKEHUH
0.3 3aryxaromue KoyiebaHus. BbIHYXJeHHBIE KoyeOaHMs.
' Pe3onanc
Mexannueckue BoJiHbl. CBONCTBA MEXaHUYECKUX BOJIH.
0.4 [IpononpHble M momepeyHsle BOJIHBL. [[MHa BONHBI U
' CKOpOCTb €€ pacnpocTpaHeHus. MexaHuuecKrue BOJIHBI B
TBEP/IOM TeJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. I'pomKoCTh 1 BbICcOTa 3ByKa. OTpakeHUe 3ByKa
9.6 Wndpa3Byk u yabTpa3Byk
[IpakTuueckue padbOTHI:
OmnpeneneHue  4acToThl M Iepuoja  KoseOaHui
9.7 MaTeMaTHYeCKOro MasiTHUKA.

Ol'[p CACIICHUC HaCTOThI n nepuoaa KoJIeOaHMI

IIPY>XUHHOI'O MasiTHUKaA
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10

11

HccnenoBanne  3aBUCUMOCTH — Tepuoja  KoieOaHUH
MOJBEIIEHHOT0 K HHUTU TIpy3a OT JUIMHBl HUTH.
HccnenoBanne  3aBUCUMOCTM — Iepuoja  KoseOaHU
MPYXKUHHOTO MasTHHKa OT Macchl rpy3a. I[IpoBepka
HE3aBHUCUMOCTH nepuoaa Kose0aHui rpysa,
MOJIBEILIEHHOTO K HUTH, OT MAacChl Ipy3a U >KECTKOCTH

npyXuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs

dusnueckue SBJICHUSI B npupoac: BOCIIPUATHEC 3BYKOB

9.8 KUBOTHBIMH, 3EMJICTPSCEHUE, CEHCMHMYECKHE BOJIHBI,
IyHaMH, 3XO0
9.9 TexHudeckue yCTpOMCTBA: IXOJOT, HCIIOIb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

9J'ICKTpOMarHI/ITHOG I10JIC. BJ'IGKTpOMaFHI/ITHLIe BOJIHBI.

104 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHutHas npuposaa cBeta. CKOpOCTh CBeTa.
' BonHoBEIE cBOlICTBA CBETA
[IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWCTB 3IE€KTPOMArHUTHBIX BOJIH C TOMOILBIO
MOOWIBHOTO TenedoHa
Ousnueckue SBICHHS B TPUPOJIE: OHOJIOTHYECKOE
10.5 JeiicTBHE BHUJUMOTO, yIBTPauOIETOBOTO u
PEHTI€HOBCKOI'O N3JIy4eHUN
106 Texnuueckune YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JlyueBast monens cBera. MicTouHMKYM cBETa
11.2 [IpsimonnHEHOE pacpoOCTpaHEHHUE CBETA
113 Ortpaxenune cera. [lmockoe 3epkasio. 3aKOH OTpaKEHUS
' cBeTa
114 [Ipenomienue cBeta. 3aKoH npenomiieHus cBeta. [lonHoe
' BHYTpPEHHEE OTpakeHUE CBETa
115 JIunza. Xop mydyel B JINH3E
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Ontuueckast cuctema (oTtoanmapara, MHUKPOCKONA U

11.6
TeJecKorma
117 I'maz kak onruyeckas cuctema. biu3opykocTts u
' JaTbHO30PKOCTh
118 Paznoxenue 6enoro ceeta B criektp. OnbiTel HproToHA.
' CrnosxeHue cieKTpajJbHBIX IIBETOB. Jlucnepcus cBeta
[IpakTuueckue padboOTHI:
#HH##Par####lccnenoBanre 3aBUCUMOCTH yTJ1a OTpaKEHUs
CBETOBOIO JIy4a OT YyIJia MaJeHHUs.
##HHPar##HI3yyenne  XapaKTepUCTUK — M300paKeHHS
MpeIMeTa B IIIOCKOM 3epKalle.
#HH##Par####lccnenoBanue 3aBUCUMOCTH yriia
MPENIOMIICHUsI CBETOBOTO Jiyda OT yIJia NaJeHHUs Ha
119 TPaHUIIE «BO3IYX — CTEKIION.
' ###Par## lonyyenne  u300pakeHUH C  MTOMOIUIBIO
coOMparoIIei JTMH3HI.
###Par##Onpenenenue  (QOKYCHOTO pacCcTOSHUS U
ONITUYECKOM CHIIBI COOMPAFOIIEH JTUH3BI.
#HPar##H#OnbITEl IO  pa3ioKeHUIo Oeloro ceera B
CTIEKTP.
##HPar###OnbITH 10 BOCIIPUATHUIO 1IBETA ITPEIMETOB MPH
WX HAOJIOZCHUH Yepe3 BETOBbIC (DMITBTPHI
dusnueckue siBIeHUS B npupoje: 3atMeHus ConHua u
11.10 JlyHbl, 11BeTa Te€J, ONTHYECKHE SIBJIEHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 TexHuueckue yCTpOMCTBA: OYKH, MIEPUCKOTI,
' (dboToanmapar, ONTHIECKUE CBETOBO/IBI
KBAHTOBBGIE SABJIEHUA
121 Oneitel Pesepdopna w maHeTapHass MoOJIEiIb aToMa.
' Mogens aroma bopa
Hcnyckanue W TOIJIONIEHHE CBeTa aToMoM. KBaHTBHI.
12 12.2
JInnenyaThle CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3nydeHus
194 Crpoenue atoMHOrO siipa. HykiaoHHas Mosienb aTOMHOTO

anpa. N3oTomnsl
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12.6

PapnoaktuBubie npeBpameHus. llepuon monypacnana
ATOMHBIX SJEP

SnepHble peakuuu. 3aKOHBI COXpaHEHUS 3apsSA0BOTO U

MaCCOBOI'O YHUCCII

12.7

SHCpFI/ISI CBs31 aTOMHBIX SAJICP. CBs13b MaccChl U SHECPIrUuun

12.8

12.9

Peaknun cunTesa u nenenus sauep. MIcTouHukHM dHEpruu

CouHiia u 3831

Snepnas sHepretuka. JledcTBUE  paguOaKTUBHBIX

I/ISJIy‘-IeHI/If/'I Ha JXUBBIC OPraHU3Mbl

12.10

[IpakTryeckue pabOTHI:

HaOmroieHne CIIOMIHBIX W JIMHEHYATBIX  CIIEKTPOB
W3TyYCHUSI.

HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTUU YACTHIIBI 110
TOpPMO3HOMY NyTH (110 oTorpadusim).

W3mepenne paanoakTHBHOTO GOHA

12.11

®usznyeckue SABJIEHHMS B IPUPOJE: €CTECTBEHHBIN
paavoOaKTUBHbIN ¢oH, KOCMHUYECKHE Ty4H,
PaaUOAKTUBHOE H3JIy4€HUE MPUPOJHBIX MHHEPAJIOB,
JNEUCTBUE pAaJUOAKTUBHBIX W3JIyUYCHUM Ha OpraHu3M

YCJIO0BCKa

12.12

Texnuueckune YCTpOMCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/I,I[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona
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IMPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Koxa
NpoBePsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaAHUA K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOEHUSI OCHOBHOIi 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOT0 0011ero oopaszopanus Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKKM B HAYYHOHM  KapTUHE  MHPAa;
c(hOPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOH CBSI3H U
M03HABAEMOCTH SIBJICHUN MPHUPOJBI, O POJIU SKCIIEPUMEHTA B (PUBHKE, O
cucteMooOpa3yromend poiau PU3UKH B Pa3BUTHUU €CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTH, 00 3BONIONHNH (PU3UYECKUX 3HAHUU U UX POIIU
B LEJOCTHOW €CTECTBEHHOHAYYHOM KapTUHE MHpA, O BKJIAJe
POCCHUHCKHX M 3apyOeXHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
O0OBSCHEHHE TPOLIECCOB OKPYXKAIOUIETO0 MHPA, Pa3BUTHUE TEXHUKH H

TEXHOJIOTUH

3HaHUs 0 BUJaX MaTepuu (BEIIECTBO U I0JI€), O IBUKEHUHU KakK criocode
CYLIECTBOBAHMsI MaTepuH, 00 aTOMHO-MOJIEKYJIIPHON TEOPUH CTPOEHUS
BEIIeCTBAa, O  (U3MYECKOM  CYIIHOCTM  SIBJIEHUH  MPUPOJBI
(MeXaHMYeCKHX, TEJIOBbIX, 2JIEKTPOMArHUTHBIX U KBAHTOBBIX ); YMEHHE
pa3nuyarh SIBIEHUS 1O ONMCAHUIO MX XapaKTepHBIX CBOWCTB M Ha
OCHOBE ONBITOB, JAEMOHCTPUPYIOIIUX JaHHOE (pU3MUECKOe SIBIICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SIBIICHUH B

OKpY’KaloIlleM MHUpPE, BBIICIISS NX CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)

BJ'IaIleHI/Ie OCHOBaMH IOHSITHIHOTO arrmapara 1 CHMBOJIMYCCKOI'O sI3bIKa
(I)I/I3I/IKI/I " HUCIIOJIB30BAHUC HUX JIA PCHICHUA y‘Ie6HBIX 3aa4;, yMCHHUC
XapaKTCPU30BaTh CBOICTBa TECII, (i)I/ISI/I‘-IeCKI/IC SABJICHUA W MPOLECCHI,

HCIIOJIb3YA (by'HI[aMCHTaJ'IBHBIe N OMIIMPUYICCKHUEC 3aKOHBI

YMeHue onuchiBaTh HU3YYCHHBIC CBOICTBA TE€I U (I)I/I3I/I‘ICCKI/IG SIBJICHUA,

HCTIONB3YS DU3UIECKUE BETUIMHBI

Brnagenne ocHOBaMHM METOJOB HAy4yHOTO T[IO3HAHUA C YYETOM
coOmroieHns TIpaBui 0e30IMacHOro TpyAa: HabmoneHne (GU3MIECKUX

SIBJICHUU:
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YMEHHUE CaMOCTOSITEIbHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY U3
JTAHHOTO Habopa 000pyI0BAHHUS 110 MHCTPYKIIUHU, OIUCHIBATh X0 OMbITA
Y 3aIHMCHIBATh €r0 Pe3yNabTaThl, (OPMYyITUPOBATH BHIBOIBI;

IIPOBE/ICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUI (PU3MUECKUX BETUYMH:
yMEHUE IUIAHUPOBAaTh H3MEPEHHS, CaMOCTOSTEIBHO  coOMparthb
9KCHEPUMEHTAIbHYIO YCTAHOBKY 110 MHCTPYKLIUH, BEIYUCIIATH 3HAUCHHE
BEJIMYMHBl U aHAJIW3UPOBATh IIOJYUYEHHBIE PE3YJAbTaThl C Y4ETOM
3aJJaHHOH MOTPEeLIHOCTH Pe3yIbTaTOB U3MEPEHUH;

IIPOBEJICHUE  HECIOXKHBIX  AIKCHEPUMEHTAJbHBIX  HCCIEIO0BAaHUM;
CaMOCTOSITENIbHO ~ COOMpaTh  SKCIEPUMEHTAIBHYIO  YCTAaHOBKY U
IIPOBOJUTH MCCIIEA0BAHUE IO UHCTPYKIIUU, IPEJICTABIATH OJy4YEHHbIE
3aBUCUMOCTH (PU3NYECKUX BEIWYMH B BUAE Tabmul U TIpadHKoB,
YUUTBHIBaTh  MOTPEIIHOCTH, JeNaTh BBIBOABI 10  pe3ylbTaraM

HCCIICAOBaAHUA

[loHnMaHWe  XapakTepHBIX  CBOMCTB  (U3WYECKUX  MOJeNeH
(MaTepuanbHasi TOYKa, aOCOJIIOTHO TBEPAOE TEJIO, MOACIU CTPOCHUS
ra3oB, JKUIKOCTEH M TBEPABIX TEJ, IUIAHETApHAs MOJCIb aroMa,
HYKJIOHHAas MOJIeJb aTOMHOIO $ipa) U YMEHHE NPUMEHATh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMeHue oOBACHATh (PU3MUECKHE MPOLECChl M CBOMCTBAa Tel, B TOM
yyclie U B KOHTEKCTE CHUTyallud MpPaKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJIATH IPUYUHHO-CIIEACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3YYEHHBIE CBOMCTBA (U3MUYECKUX

HBHCHHﬁ, (1)I/I3I/ILICCKI/IC 3aKOHBI, 3aKOHOMCPHOCTH U MO CIIN

VYMmeHnue pemath pacu€THble 3agaud (Ha Oa3ze 2 — 3 ypaBHEHHIR),
HCIOJIb3YS 3aKOHBI ¥ (POPMYIIbI, CBSI3bIBAtOIINE (PU3MUECKUE BEIIUYMHBI,
B YAaCTHOCTH, 3allUCBIBATh KpATKOE YCIOBUE 3alayd, BBIABIATH
HEeJ0CTaIOUINe JaHHbIE, BBIOMPATh 3aKOHBI U (GOPMYJIIbl, HEOOXOAMMbIE
Ul €€ pelIeHMs], HCIIONIb30BaTh CIIPABOYHBIE JAHHBIE, NPOBOJIUTH
pacuéTel W OLIEHHWBATh PEATUCTHUYHOCTh IOJYYEHHOTO 3HAUYEHHUS
(bu3nYecKoil BeIMYMHBI; yMEHHUE OIIPEIENIATh Pa3MepHOCTh (PU3HUeCcKOn
BEJIMYUHBI, TOJTYYEHHOH MPU PEeLICHUH 3a1a4U

YMeHue XxapakTepu3oBaThb INPUHIMNBI  JEHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM YHCJIE€ OBITOBBIX MPHUOOPOB, M MPOMBIIUIEHHBIX

TCXHOJIOTUYCCKUX MPOHCCCOB MO HUX OMHWCAHHUIO, UCIIOJIB3Yyd 3HAHUA O
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11

CBOWCTBaX (pU3MUECKUX SBICHHUM H HEOOXoauMble (U3NYECKUE

3aKOHOMCPHOCTH

YMeHue HCIONb30BaTh 3HAHMA O (U3MYECKUX  SBICHUSAX B
MTOBCETHEBHOM )KU3HHU [T 0OecieueHus: 0e30MacHOCTH pu 00paleHnn
¢ OBITOBBIMHU NMPHOOPAMU M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS
3I0pPOBbSI M COOJIIOAECHUS HOPM SKOJOIMYECKOTO IIOBEICHUS B
OKpYXKarollel cpene; TNOHMMaHHE HEOOXOAWMOCTH IPUMEHEHHS
JNOCTIDKEHUH  (U3MKM W TEXHOJNOTHH I  palMOHAJIBLHOTO

IIpUpPOaOITIOJIb30BAHHA

OneIT moucka, npeoOpa3oBaHUs U MpeacTaBieHHs HWHGOPMAaLUN
(U3HYECKOTO COJIEp)KaHUsI C HCIOJIb30BaHWEM WH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHUE OIIEHUBATH JOCTOBEPHOCTh
MOJIYICHHOW WH(OpMAaMM HA OCHOBE HWMEIONUXCS 3HAHUA U
JOTIOJIHUTEIbHBIX ~ HWCTOYHMKOB;  YMEHUE  HCIOJNb30BaTh  IpHU
BBITIOJIHCHUHM YYEOHBIX 3aJaHUN HAYYHO-TIONMYJISIPHYIO JIUTEPATypy
(U3MUECKOTO COJNep’KaHusl, CIPAaBOYHBIE MaTepuajbl, PECYpChl CETH
WNurtepuer; BnameHue  0a30BbIMM ~ HaBbIKAMU  MPeoOpa3oBaHUs
nHpopMalud W3 OIHOM 3HAKOBOW CHCTEMBI B JPYIyI0; YMEHHE
cO3/71aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIIEHUSI HA OCHOBE

I/IH(l)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB
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HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii d1eMeHT CO/IEPKAHMS
1 MEXAHUWYECKUE SBJIEHUS
11 Mexannyeckoe  IBWKeHHe. MatepuanbHas Touka. Cucrema  oTcuéTa.
' OTHOCUTEIHHOCTD JIBUKCHHS
PaBHOMepHOEe U HepaBHOMepHOe nBHKeHHe. CpenHsis ckopocTb. Dopmyna s
1.2 BBIYHCIICHUS CpeHEeH ckopocTu: V = Sft
PaBHOMepHOE NPSIMOJIMHEHHOE ABMKEHHE. 3aBUCHMOCTh KOOPIHMHATHI TElld OT
BPEMEHHU B CJIy4ae paBHOMEPHOTO MPSIMOIMHEHHOTO JBHKCHHUS:
13 () =x,+0t
'padyiky 3aBUCHMMOCTH OT BpPEMEHH JUIs IPOCKLUUH CKOPOCTH, HPOCKIHU
HepEeMEIICHHSI, Ty TH, KOOPIAUHATHI [TPYU PABHOMEPHOM HPSMOJIMHEHHOM JIBIIKCHUN
3aBUCHMOCTh KOOPJIMHATBI TEla OT BPEMEHH B CiIydac PaBHOYCKOPEHHOTO
NPSMOJMHEHHOTO JIBIKCHUS:
2
Sl =v, #f+a,* ;
2
@dopmynbl sl TPOSKIUHM TEPEMEICHHs, MPOCKIUU CKOPOCTH U MPOCKIUU
YCKOPEHHS TIPH PAaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JIBUKEHUH:
2
14 .sx(a‘)=vﬁx-r+ax-?.
U_‘_(f) =Up, +a, -1,
a,(f) =canst,
le: - Ul:rw =2£IT.5'_T
I'padukn 3aBHCUMOCTH OT BPEMEHH Ui TMPOCKIMH YCKOPECHHUS, MPOCKIIUU
CKOPOCTH, TPOCKIIMU TEPEeMEIIeHUs], KOOPAMHATHI TIPH PaBHOYCKOPEHHOM
NPSMOJTMHEHHOM JIBIYKCHUN
CBoboanoe majenue. GopMyIibl, ONMUCHIBAIOIINE CBOOOTHOE MaJCHUE Teja IO
15 BEPTHUKAIH (JIBUKEHUE TeJla BHU3 WM BBEPX OTHOCHUTEIFHO MMOBEPXHOCTH 3EMITH).
' I'padukn 3aBHCUMOCTH OT BPEMEHH Ui TMPOCKIMH YCKOPEHHUS, MPOCKIIUU
CKOPOCTH ¥ KOOPJIMHATHI IPH CBOOOTHOM Ia/ICHHH TeJla N0 BEPTHKAIH
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CkopocTh paBHOMEpPHOIO JBMJKEHUS Tela IO OKpyxHocTu. Hampasienue
CKOPOCTH.

dopMyna sl BBIUMCICHUS CKOPOCTH YEpe3 paguyc OKPYKHOCTH U TMEPUO]]

oOparieHus:
2nR
L=
T

LentpoctpeMutenbHoe yckopeHue. HampaBienne LEHTPOCTPEMUTEIHHOTO

16 yckopeHusi. QopMyiia 1 BBIYMCICHHUS YCKOPEHUS:
2
b
“ R
®opmyiia, CBSI3BIBAIONIAS IEPHO/ U YaCTOTY OOpAICHUS:
V= 1
T
Macca. ITnorHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue cuil
1.9 SBnenue unepuuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIbI, IEHCTBYIOIIEH Ha
TEJIO0
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
111 Fy 4 =-Fi
Tpenue Mokos U TpeHHe CKOJbXkeHUsA. DopMyiia Juisl BBIYUCIEHUS MOJYJISI CHIIbI
TPEHUS CKOJIbKEHUS:
1.12

FTP:M-N
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1.13

1.14

1.15

1.16

1.17

Hedopmaruss Tena. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

BcemupHoe Tsarorenue. 3akoH BCEMUPHOTO TSTOTSHHUS:
my -1,
F=G. L1 _2
R
Cuna TspkecT. Y CKOpeHHe CBOOOTHOTO TaICHHS.
dopmyra 71 BBIYUCIICHUS CUITBI TSDKECTH BOJIM3H MOBepxHOCTH 3emiu: F = mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HeBecomocTs 1 MEeperpy3Ku
Nmnynbc Tena — BeKTopHas pu3nyecKas BeJIUYUHA.
p=mi
I/IMHy.]'ILC cucteMnl Ten. M3Menenue HUMITYJIbCA. I/IMHYJ'IBC CHUJIBI
3akoH COXPAaHCHUA UMITYJIbCa JJIs1 33.MKHYTOI>'I CUCTCMBI TCII.
p=myUy +m,U, =const
PeakTuBHOE JABUXKCHHUC

Mexann4deckas pa60Ta. d)opMlea JJISA BBIYMCIICHUA pa6OTI>I CHUIJIBI:

A=Fsooscx

Mexann4deckass MOIIIHOCTb:

N=4
f

1.18

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. (DopMyna JJI1 BBIYUCIICHUA

KUHETUYECKON YHEPIUU:

HEJE
By

TeopeMa 0 KMHETHYECKOM OHCpPIHUHU. (DOpMYJ'Ia JJIA BBIYUCIICHUA HOTCHHH&HBHOﬁ

OHEPTUH TCJIa, IOAHATOrO

Hag 3eMIIEit:

66




1.19

E, =mgh

Mexanngeckast OHEpPIuUs:

EZE;}"_EP

3aKOH COXpaHEHMsI MEXaHUYECKON 3Heprun. Popmyia /s 3aKOHA COXPaHEHUs

MEXaHMYECKOM HEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.

IIpeBpamieHne MEXaHMYECKOW SHEPIUU IIPU HAIMYUU CUIIBI TPCHHUSL.

1.20

1.21

1.22

1.23

1.24

[TpocTeie MeXaHU3MBI. «30JI0TOE MPABHUIIO» MEXAHUKH.
Ppruar. Moment cuiter: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M +..=0
[ToxBroxHBIN 1 HenoABKHBINA 0yi0ku. KIT/] mpocThIX MeXaHU3MOB,

n= Anonesnas
A‘S&I‘IH‘IEEE&H

JlaBiieHue TBEpAOTO TEmA.

@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:

_F
p_S'

HaBnenue raza. ATMocepHOe JaBieHUE.

FI/I,HPOCTaTI/I‘IeCKOC AaBJICHUC BHYTPU KUIAKOCTHU.

@opMyita 11 BBIYMCIICHUS 1aBJICHHS] BHYTPH KUIAKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBnudeckuii npecc

3akoH Apxumena. Popmyna anad  ONPEAETIEHUS BBITAIKUBAIOLIEH

JEUCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
F Aps. T pev

YcaoBue miaBanus teia. Ilnapanue CYZA0B 1 BO3AYXOIIABAHUEC

CHIIBI,

Mexanunueckue Koynebanusi. AMILTUTY/1a, HEpUoJ U yacToTa Kosebanuit. @opmyia,

CBSI3BIBAIONIAS YACTOTY U TIEPHO]T KOJICOAHMIA:
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1.25

1.26

1.27

1.28

MareMartnueckuii M TNpPYKUHHBIM MasTHUKU. [IpeBpamieHue sHeprum Ipu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue kojebanus. BeiHykaeHHbie konebanus. Pezonanc

MexaHndecKkre BOJIHBI. HpO,Z[OJ'IBHBIe N IOICPECYHBIC BOJIHEI. Z[J'II/IHa BOJIHBI H

CKOPOCTb PacpOCTPAHCHUS BOJIHBI:

L=uv-T

3Byk. ['pomKkocTh 1 BbicOTa 3ByKa. OTpakeHHEe 3BYKOBOI1 BOJIHBI Ha TPaHUIIE JIBYX

cpen. IudpasByk u ynbTpa3Byk

1.29

1.30

Ilpakmuueckue pabomol

N3mepenne cpegHell TUIOTHOCTH BEILIECTBA; ApPXHUMEIOBOM CHIIBI; KECTKOCTH
MPY>KUHBL; KOd(pPUIMEHTa TPEHHUS CKOJBXKEHHS; PabOThl CHJIBI TPEHHS, CHIIbI
YIPYTOCTH; CPEAHENW CKOPOCTH NBIKEHHUS Opycka MO HAKJIOHHOW IUIOCKOCTH;
YCKOpEeHUs1 OpyCcKa IPpH JBUKEHUH 110 HAKJIOHHOM IMJIOCKOCTH; YaCTOTHI U TIEPHOJIa
KOJIeOaHUH MAaTeMaTHYeCKOro MAasTHHKA; 4YacTOThl M TIEpHoJa KoJieOaHUM
MPY>KUHHOTO MasiTHUKA; MOMEHTA CHJIbI, JICHCTBYIOIIETO Ha phiuar; pabOThI CHIIbI
YIPYTOCTH MPHU MOABEME TPy3a C MOMOIIBI0 HETIOABUKHOTO OJIOKA; paOOThI CUJIBI
YOPYTOCTH MPHU MOABEME Tpy3a C IMOMOIIIBIO MOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMENIOBOM CHITBI OT 00bEMA MOTPYKEHHON YacTh
TeJla ¥ OT INIOTHOCTH JKUJIKOCTH, HE3aBUCHMOCTH BBITAIIKMBAIOIIEH CHITBI OT MACCHI
TeJla; CUJIbl TPEHHS CKOJIBXKEHHUSI OT CHIJIbI HOPMAJIBHOTO JABJIEHUS U OT PoJa
MOBEPXHOCTH; CHJIBI YINPYIOCTH, BO3HUKAIOIIEH B TMpPYXKUHE, OT CTENEHU
nedopMaIui IpYKUHBI; YCKOpPEHHsI Opycka OT yria HakJIOHA HampaBIsIOLICH;
nepuosaa (4acToThl) KoJIeOAHWNW HUTSHOTO MasTHHUKA OT JUIMHBI HUTH; TIEPUOJA
KojeOaHUi TMPYKMHHOTO MAasTHHKAa OT MacChl Tpy3a U KECTKOCTU MPYKHUHBI;
WCCTIEIOBAaHNE HE3aBUCHMOCTH TepUoja KOJeOaHWN HUTSHOTO MAasTHHKA OT

MacCChI I'py3a. HpOBCpKa YCJI0BUS PABHOBCCHUA pblvara

Dusuueckue a61eHUs 8 npupode: MMPUMEPHBI ABUXKCHUA C PA3JIMYHBIMU CKOPOCTAMU
B ’KUBOM U HEXKUBOU npuponae, HeﬁCTBHC CUWJIbI TPCHHUA B IIPUPOAC U TCXHHUKE,
MNPUJIUBBI W OTJIWBBI, JABUKXCHHUC IIJIAHCT ConHeynoi CUCTEMBI, PCAKTHBHOC
ABHUIKCHUC JKUBBIX OPTaHU3MOB, pbI4arv B TCJIC YCJIOBCKA, BJIUAHUC aTMOC(I)epHOI‘O
JaBJICHHA HaA JKHBOI OpraHu3M, IJIaBaHUC pI)I6, BOCIIPHUATUC 3BYKOB JKUBOTHBIMU,

3CMIJICTPSICCHUC, ceiicMu4YecKre BOJIHBI, HYHAMH, 5X0
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Texnuueckue ycmpoiicmeéa: CIAJOMETP, NATYUKH IIOJIOKEHMS, PACCTOSHUS U
YCKOpEHHUs, ITUHAMOMETpP, MOJIIUITHUKKN, PpAaKeThl, pbluar, TMOABMXKHBIA U

HGHO[[BI/DKHLII;'I 6HOKI/I, HAKJIOHHAA IUIOCKOCTb, HPOCTBIC MCXAaHU3MBI B 6BITy,

L3l COOOIIAIONINECS COCY/IbI, YCTPOMCTBO BOJONPOBOJA, THUIPABIUYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TETUUIOBBIE ABJIEHU A
OcHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KUHETHYECKOM TEOpUHU CTPOCHHUS BEIIECTBA.

2.1 Mogenu  TBEPAOrO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUIM  BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

Y JIBuwkenne yacTtuil BemecTBa. CBSI3b CKOPOCTH  JIBIDKEHUS YacTUIl C

' TeMIeparypoii. bpoyHoBckoe aBmxkenue, 1uddy3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TennoBoe paciupeHue u cxaTue

2.5 TennoBoe paBHOBeECHE

25 Buytpennsas osueprus. Pabora u Teruonepenadya Kak CHOCOObI M3MEHEHUS

' BHYTPEHHEHN SHEPrUuuU

2.7 Buner Terionepenadn: TeIIONPOBOIHOCTD, KOHBEKIINS, U3TyICHHE
Harpesanue u oxyiaxaenne Teir. KoJmdecTBo TEIUIOThL. Y IelbHAs TeTIOEMKOCTD:

2.8 O=cam(t,—t,)
3aKOH COXpaHEHUS HPHEPrHMH B TEIJIOBBIX IMpolleccax. YpaBHEHHE TEIJIOBOTO
OanaHca:

2.9

O +0, +..=0
Hcnapenne u koHaeHcanus. VI3MeHeHWE BHYTpEHHEH OSHEpPTUUM B Mpoliecce
210 WcnapeHuss W KoHAeHcauuw. KumeHue IKUIKOCTH. YAenbHas TemioTa
' napoo6OpazoBanus: L = Q/m

2.11 BnaxxnocTs Bo3yxa
[TnaBnenue u kpucrannuzanus. Mi3MeHeHue BHYTpEHHEW YSHEPTHH MIPH TIJIaBICHUN
Y KpUCTAIUIM3AIMH. Y IeIbHAS TEIUIOTA TUIABICHWS:

212

0

m
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BuyTpeHnHss 3Heprus cropaHus TOIIMBA. Y IeJbHas TEIUIOTa CTOPAaHUs TOIUIMBA:

2.13 g=Q/m
2.14 [Tpunnume! padoTe! TermoBsix ABuraTenei. KITJI rermoBoro auraresns
Ilpakmuueckue pabomol
N3mepenne ynenpHON TEIIOEMKOCTH METAJUIMYECKOrO LIWIMHAPA; KOJIUYECTBA
TEIUIOTHI, IOJTYYEHHOT'O BOJIOM KOMHATHOU TeMITepaTyphl (PMKCUPOBAHHOMN MacChI,
B KOTOPYIO OMYIIEH HarpeThlil UUIWHIpP; KOJUYECTBA TEIUIOThI, OTJAHHOTO
2.15 HarpeThiM ITUJIHHAPOM, TI0CIIE OIYCKaHHUS €ro B BOJAY KOMHATHOW TeMIIepaTyphl;
OTHOCUTENIFHON BIAQXHOCTU BO3/yXa; VYACJIbHOW TEIJIOTHl IUJIABJICHUS JIbJa.
HccnenoBanne wu3MEHEHHS TeMIepaTypbl BOABI IMPH Pa3IUYHBIX YCIOBUAX;
SIBJICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJIOAHOW U ropsiueld BOJBI; Mpoliecca
HCIIapeHus
Qusuueckue seieHuss 8 npupode. TOBEPXHOCTHOE HATSHKCHUE M KAMILISAPHBIC
2.16 SIBJICHUSI B MPUPOJIE, KPUCTAIUIBI B mpupoje, usznydenne CoiHIa, 3amep3aHue
BOJ0EMOB, MOpCKHUE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEesl, CHera
Texuuueckue ycmpouicmea: KalWIUISIPbI, TPUMEPBl UCTIOIb30BAHUS KPHUCTAILIOB,
217 KUJIKOCTHBIM TEPMOMETp, AATUUK TEMIIEPATYyphl, TEPMOC, CHUCTEMa OTOIUICHUS
' JIOMOB, TUTPOMETPBI, MICUXPOMETP, MapoBas TypOWHA, TBUTATEIh BHYTPEHHETO
CropaHus
3 DJIEKTPOMAT'HUTHBIE ABJIEHU A
3.1 DnexTpusanys Teln. J[Ba Buaa dIEKTPHUECKUX 3apsiioB
3.2 B3aumMopeiicTBue 3apsskeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
34 Onektpuueckoe mnone. Hampskx€HHOCTh 3nekTpuueckoro mnois. IlpuHnmn
' CYIIEPHO3UIINH IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenn »snextpudeckux 3apsaoB. JleWCTBHE DIEKTPUYECKOTO IO  HA
' 3eKTpUUecKue 3apsabl. [[pOBOAHUKY U TUAIEKTPUKU
[TocToAHHBIN AIEKTpUYECKUN TOK. J[eMCTBUS 3JIEKTpUUecKoro Toka. Cuia Toka.
Hanpsoxenue.
3.6 l=q/t,U=A/
3.7 DIEeKTPUYECKOE COMPOTUBIIEHUE. Y ACIIBHOE AIEKTPUIECKOE COMTPOTUBIICHHE:
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R =pl/S

38 3akon Oma miis ygactka snekrpuueckon mernu: | = U/R
[TocnenoBarenbHOE COeIMHEHUE TPOBOIHUKOB:
I =1,.U=U+U,. R=R +R,
1 1 2 1 2
39 [TapannensHoe coelMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUS:
U=U:I=1+1; Rzi.
2 2 P
CwMmelniaHnHbIe COETMHEHUS TIPOBOTHUKOB
PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOe Moje MPSMOrO0 MPOBOAHHMKA € TOKOM. JIMHMU
MarHUTHON WH]TYKITUU
313 MarauTHOE T1OJ€ TMOCTOSIHHOIO MAarHura. B3anmoaeicTBHe MOCTOSHHBIX
MarHuToB
3.14 JlelicTBHEe MarHUTHOT'O NOJISl HA IPOBOJHUK C TOKOM
3.15 OneiTel Dapanes. SBneHue 3neKTpoMarHuTHON HHAYKIUH. [IpaBumno Jlenma
IIpaxmuueckue pabomul
N3mepenne  3JIEKTPUUECKOTO  COMPOTUBIEHUS  PE3UCTOpPa;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOThI AJIEKTPUYECKOTO TOKA.
HccnegoBanue 3aBUCHMOCTM CHJIBI TOKA, BO3HUKAIOUIETO B IPOBOJHHKE
316 (pe3ucTophl, JIaMIIO4YKa), OT HAMPsHKEHUST Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH

COMMPOTUBJICHHUA OT MJIMHBI MMPOBOAHHKA, IJIOMIAAU €TI0 MOICPECYHOIr'0 CCUCHUA U
YACJIBHOTO COIIPOTUBJICHUS.

HpOBCpKa npaBujia i1 3JICKTPUYCCKOTI'O HAIIPAKCHHUA IMPU IMOCIICAOBATCIBHOM
COCIMHCHNHN TIIPOBOJHUKOB, IIpaBujia A CHIIBI OJJCKTPUUYCCKOrO TOKa IpHU

napaJjijiecJIbHOM COCAUHCHUH TPOBOAHHUKOB (pe3I/ICTOpBI u J]aMHO‘-IKa)
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Qusuueckue sA61eHUs 6 Npupode: DIEKTPUUECKUE SBICHHS B aTMocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTraHW3MOB, MarHUTHOE TOJ€ 3eMIIH, APeid MOIIOCOB,
POJIb MAarHUTHOTO TOJIS YIS KU3HH HA 3eMIIe, TOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: 5HIEKTPOCKOI, aMIepMETp, BOJIBTMETP, PEOCTar,
CUETYMK  DJIEKTPUUYECKOW  DHEPrHH,  DIIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
3.18 HarpeBaTeIbHbIe AMEKTPOIIPHOOPHI (TIPUMEPHI), INEKTPHUECKUE MTPEIOXPAHUTEIH,
AJEKTPOMArHUT, 3JIEKTPOJBUTATENb TOCTOSHHOTO TOKa, TeHEpaTOp MOCTOSHHOTO
TOKa
3.19 DnexkTpoMarHuTHbIe BOJHBI. LlIkana 371€KTpOMarHUTHBIX BOJH
3.20 JlyueBas monensb cBera. [IpsiMonmHEHOE pacipOoCTpaHEeHNE CBETA
3.21 3akoH oTpaxxeHus cBeta. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Jlucniepcust cBera
3.94 Jlunza. Xopg nyueit B nunaze. DokycHOe paccTosiHMe TUH3BI. OnTudeckas cuiia
' mum3el: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue mpuoopsI
IIpakxmuueckue pabomul
###Par##13mepeHnne ONTUYECKON cuUbl coOuparommeld JHH3BL, (HOKYCHOTO
paccTostHUsI cOOMPAIOIIEH JIMH3HI (110 CBOWCTBY PaBEHCTBA Pa3MepOB MpeaMeTa U
n300pakeHus], KOrja MpeiMeT pacloyioKeH B JABOMHOM (oOKyce), MoKa3ares
3.26 MIPEeIOMJIEHHUS CTEKJIA.
###Par##lccnenoBanne cBolcTBa H300paKeHUS, TOIYYEHHOTO C IMOMOIIBIO
coOuparolei JIMH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSIHUS JIBYX CJIOKEHHBIX JIMH3;
3aBHCUMOCTH YIjla MPEeJOMIIEHUsS] CBETOBOIO Jy4a OT yrja MaJieHHs Ha IpaHulle
«BO3JlyX — CTEKIIO»
3.97 Qusuueckue saenenus 6 npupode. 3atmeHus ComHua u JlyHbl, 1BeTa Tel,
' ONTHYECKUE sBJICHUS B aTMOoc(hepe (1iBeT Heba, pedpakius, paayra, MUpax)
308 Texnuueckue ycmpouicmea: OYKH, TIEpUCKOI, (OToAMImapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBGIE ABJIEHUA
41 PagnoaktuBHOCTh. Anbda-, Oeta-, raMma-u3inydeHnus. Peakiuun anbda-u Oera-
' pacnana
4.2 OmnsiTel Pesepdopaa o paccesuuto anbda-yactuu. [Inanerapnas mogens atoma
4.3 CocraB aromHoro siapa. M3orormsl
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4.4

Ilepuon nonypacnaga aTOMHBIX sIAEp

4.5 SAnepHble peaky. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI
Qusuueckue A6neHus 6 npupode: E€CTECTBEHHBI paJUOAaKTHBHBIA (OH,

4.6 KOCMUYECKHE JIy4d, pPaJAMOaKTUBHOE MW3JIyYCHHE IIPUPOJHBIX MHHEPAJIOB,
JEHCTBHE PAAMOAKTUBHBIX U3Iy4YECHUN HA OPraHU3M 4YEJI0BEKa

A7 Texnuueckue ycmpoticmea: CHEKTPOCKOI, MHIUBHUYalIbHbI JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTUuKa
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