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ITOACHUTEJIBHA 3AIINCKA

Pabouass mporpamma mo ¢u3MKe Ha YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHMsS COCTaBJIcHA Ha OCHOBE IIOJOXKEHUH W TpeOOBaHWH K
pe3yibpTaTaM OCBOCHMSA Ha 0a30BOM YPOBHE OCHOBHOW 00pa30BaTEIbHOM
OporpaMMBbl, TIpeAcTaBleHHBIX B DemepalbHOM  TOCYJApCTBEHHOM
00pa3oBaTe’IbHOM CTaHAapTe OCHOBHOTO obmiero obpaszoBanusa (PI'OC
000), a Ttaxxke c¢ yuérom llpumepHOoil mTporpaMmbl BOCHHUTAHUS H
Konmenmuu  npenonmaBanus — ydueOHoro  npeamera «Dusumka» B
o0pazoBaTebHBIX OpraHu3anusx Poccuiickoit denepannu, peannsyromux
OCHOBHBIE 0011e00pa30BaTEIHHBIC TPOTPAMMBI

Conepxanne IlporpamMmel  HampaBiieHO Ha  (GOPMHpPOBAHHUE
€CTECTBEHHO-HAYYHON T'PAMOTHOCTH YYAIIMXCSI U OPraHU3aLUI0 U3YYECHUS
(¢U3MKM Ha AEATENLHOCTHOM OCHOBE B Hell y4MTHIBAIOTCS BO3MOXHOCTHU
mpenMeta B peamm3anuu TpeboBannit PI'OC OOO k mnaHUpyEeMBIM
JUYHOCTHBIM U METalpEIMETHBIM pe3yJbTaraM oOOydeHHs, a TakKxke
MCXKIPEAMCTHBIC CBA3U CCTCCTBCHHO-HAYYHBIX y‘-IC6HI)IX npeaAMETOB Ha
YPOBHE OCHOBHOT'O O0IIIEr0 00pa30BaHus

B mporpamme onpezaessiroTcs OCHOBHBIE LGN N3ydeHHs (U3UKU Ha
YPOBHE OCHOBHOro o0mmiero oOpa3oBaHMs, IUIAHHPYEMbIE pE3YJbTaThl
OCBOCHHUSA KypcCa (bI/I3I/IKI/I: JIMYHOCTHBIC, METANIPECAMCTHBIC, MPEAMCTHLIC
(1a 6a30BOM ypOBHE)

[IporpammMa ycTaHaBiIMBaeT paclpelesieHHe y4yeOHOro marepuania
mo rojgam oOyueHus (IO  Kiaccam), MpemjaraeT IMPUMEPHYIO
MOCJIEI0BAaTEIbHOCTh M3YYEHHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHSA
MPEIMETHOTO CONEPKAaHUS U yUETE BO3PACTHBIX OCOOEHHOCTEH yJaluxcs,
a TaKKe NpPUMEpHOE TEeMaTHUECKOe I[UIAHHPOBaHUE C yKa3aHHEM
KOJMYECTBA YacOB HA H3Y4EHUE KaXJIOH TEeMbl M IPUMEPHOU
XapaKTePUCTUKON Yy4eOHOM NeATeNbHOCTH Y4YaIlMXCs, peaju3yeMod npu
HU3YUCHHU OTHUX TEM

[IporpaMMa MOKET OBITH HCIIONB30BaHA YYUTEISIMH KaK OCHOBA
JUIsL COCTaBJIeHHsl cBOMX paboumx mporpamm [lpu paspabotke paboueit
OpOrpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUHU JOJDKHBI OBITh YYTEHBI
BO3MOXHOCTH WCTIOJIb30BaHUSA JJIEKTPOHHBIX (unpoBBIX)
00pa3oBaTelbHBIX  PECYpPCOB, SIBISIOMIUXCS  y4eOHO-METOIUYECKUMHU
MaTepuagamu (MyJIbTUMEIUIHBIE TPOTrPaMMBl, 3JEKTPOHHBIE YUEOHUKH H
3aJJauHUKH, DJICKTPOHHBIE OMOIUOTEKH, BUPTYyalbHbIE



naboparopuu, UTPOBBIE  TMPOTPAMMBEI, KOJUISKIIUU  [U(POBBIX
00pazoBaTeILHBIX pECYpCOB), peaTn3yIONTIX TATAKTHIECKUC
BO3MOXHOCTH UKT, cojiep)KaHue KOTOPBIX COOTBETCTBYET
3aKOHOJIATENILCTBY 00 00pa3oBaHUH

[IpumepHass pabouass mporpaMma HE CKOBBIBAET TBOPYECKYIO
VHUIMATABY YYHUTEJEeH W MPEIOCTABISIET BOSMOXXHOCTH ISl peaTH3aliu
Pa3IMYHBIX METOAMYECKHX IMOAXOIO0B K TMPENoJaBaHUI0 (M3WKH TIpH
YCIIOBHY COXPAaHEHUS 00s13aTeIbHON YaCcTH COJICpKaHus Kypca

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEJJMETA
«OU3UKA»

Kypce bu3NKH — CUCTEMOO0OPa3yIoMmunit JUIS
€CTECTBEHHO-HAYYHBIX Y4eOHBIX IPEAMETOB, IIOCKOJBKY (QH3HUECKHE
3aKOHBI JIEKAT B OCHOBE IMPOLECCOB U SIBJICHUH, M3y4YaeMbIX XUMHUEMH,
Ouonorueii, actpoHomuedl M ¢usndeckoil reorpaduern duzuka — 3TO
OpeAMET, KOTOpbIA HE TOJIBKO BHOCUT OCHOBHOM BKJaag B
€CTECTBEHHO-HAYYHYIO KapTUHY MHpa, HO M IPEAOCTaBIsIeT Hanbosee
siCHpIe 00pa3libl MPUMEHEHUs] HAYYHOTO METOJa IMO3HaHUs, T € Crocoda
MOJy4YeHHUs] JOCTOBEPHBIX 3HaHW O Mmupe Hakonen, ¢usmka — 3TO
IpeIMeT, KOTOpPBIM Hapsly C JPYTHMH  €CTECTBEHHO-HAYYHBIMH
npeaMeTaMu  JIOJDKeH — JaTh  IOKOJbHHKaM  MpelcTaBieHHe 00
YBJIEKATE€IbHOCTH HAYYHOT'O WCCIIEOBAHUSA U PAJOCTH CaMOCTOSTENBHOTO
OTKPBITHS HOBOT'O 3HAHUSA

OnHa u3 rMaBHBIX 3a7a4d (hU3NYECKOro o0pa3oBaHUsI B CTPYKTYype
o0Iiero o0pa3oBaHUsi COCTOMT B (HOPMHPOBAHUM €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH W HMHTEpeca K HayKe y OCHOBHOW Macchl OOYYarOLIMXCS,
KOTOpbIE B JanbHeimeM OyayT 3aHSTHl B CaMbIX Pa3HOOOpPa3HBIX cdepax
nesreabHocTd Ho He MeHee BaKHOM 3ajaded SIBISIETCS BBIBIICHHUE U
MOATOTOBKA  TAJAHTJIMBBIX  MOJIOABIX JIIOJEH [ TPOJOJDKEHHS
o0pa3oBaHus U JalbHEeHIIeld MpodecCHOHANbHON AEeSITENbHOCTH B 00JIaCTH
€CTECTBEHHO-HAyYHBIX HCCIEIOBAaHUNH U CO3/IaHWU HOBBIX TEXHOJIOTHIMA

CoryacHO  TPUHITOMY B MEXTYHAPOTHOM COO00IIIEeCTBE
OTIpE/ICTICHHIO,
«EcTecTBeHHO-HaydHasi TPaAMOTHOCTh — OTO CHOCOOHOCTH 4YellOBEeKa

3aHUMATh aKTUBHYIO I'PAXJAAHCKYHO MTO3UIUIO 10 O6I]_IGCTB6HHO 3HAa4YMMbIM
BOIIpoCaM, CBA3aHHBIM C €CTECCTBEHHBIMU HayKaMU, U €TI0



TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHO-HAyuHbIMU uaesmMu Hayuno
TPaMOTHBII YEJIOBEK CTPEMHUTCS y4YacTBOBATb B apPryMEHTHPOBAHHOM
OOCYXJIeHMH TpoOJeM, OTHOCSAIIMXCS K €CTECTBEHHBIM HaykaM |
TEXHOJIOTHSIM, YTO TPEOYET OT HETrO CICAYIONUX KOMIICTEHTHOCTEH:

—HAay4HO OOBSCHSATH SBJICHUS,

—OLICHUBATh U TIOHUMAaTh 0COOCHHOCTH Hay4HOTO
WCCIIEIOBAHNS,

—UHTEPIPETUPOBATH JAHHBIC U UCTIOIH30BATh HAYYHBIC TOKA3aTEIbCTBA
JUTS TIOJTyYeHUS BBIBOJIOB

Wzyuenue ¢pusnku criocoOOHO BHECTH PeUIArOIIUi BKIIA B
(hopMHpOBaHHUE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YJarOIUXCS

HEJIM U3YUEHUA YYEBHOI'O ITPEJIMETA «DU3UKA»
Henu w3ydeHus (GU3MKH Ha YPOBHE OCHOBHOTO  OOIIETo
oOpa3oBanus ompeneneHsl B KoHmenmmum mpernomaBaHus y4eOHOTO

mpeaMera
«®Dusuka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoii
®denepanun, peaTH3YIONIIX OCHOBHBIC o0rmeoOpazoBaTeNbHbIC

nporpammsl, yTBEpKAEHHOM pemenueM Komnernn MuHucTepcTBa
npocBemenus: Poccuiickoii denepannu, mpotokon ot 3 gexadps 2019r Ne
[TIK-4BH

Henn n3yuenust Gu3uku:

—TIpuOOpeTeHHe WHTEepeca W CTPEeMIICHHs OOydJarommxcs K
HAay4YHOMY MH3YUCHHUIO TIIPUPOJbLI, Pa3BUTUC HX HWHTCIUICKTYAJbHbIX ¢
TBOPYECKUX CIIOCOOHOCTEH;

—pa3BUTHE TPEACTABICHUH O HAayYHOM METOJIe IO3HAHHUS H
(opMHpOBaHHE HCCIICAOBATEIbCKOIO OTHOLIEHUS K  OKPYKAIOIUM
SIBJICHUSAM,

—hopMupoBaHue HAYYHOTO MHPOBO33PEHUSI KakK pe3yibTaTa
W3y4YeHHS OCHOB CTPOEHHS Marepud M (yHIAMEHTAJIbHBIX 3aKOHOB
bu3nKy;

—dopMUpoBaHHE MPEICTABICHUN O POIM (PU3UKK I Pa3BUTHS
APYTUX €CTCCTBCHHBIX HAYK, TCXHUKHU U TeXHOHOFHﬁ;

—pa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oymymiei
po(heCcCHOHAIBHOMN JESITEIbHOCTH, CBSI3aHHON ¢ (DU3MKOH, MOJArOTOBKA K
JanpHeleMy oOy4eHHIO B 3TOM HarpaBlCHUU



JlocTikeHre dTHX 11eJIeil Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHMs
o0ecrieynBaeTCs PeICHUEM CIIEAYIONINX 3a1au:

—TpHoOpeTeHne 3HAHUH O INCKPETHOM CTPOCHUH BEIIECTBA,
0 MEXaHWYECKHX, TEIUIOBBIX, JJEKTPHUUECKHX, MAarHUTHBIX U
KBAaHTOBBIX SIBJICHUSIX;

—mpuoOpeTeHne  yMEHUH  ONHCHIBATH W OOBSACHSTH
¢u3nuecKkue IBJICHHUS C UCTIONb30BaHIEM TIOTyUYEeHHBIX 3HAHUH;

—OCBOCHHE METOJOB pEIICHHUS MPOCTEHIINX PaCUETHBIX
3aJjad C HCIOJIb30BaHWEM (U3WYECKUX MOJENEH, TBOPYECKHX H
MPaKTHKO-OPHEHTHPOBAHHBIX 3a/1a4;

—pa3BuUTHE yYMEHHUII HAOMIONATh TNPUPONIHBIC SBICHUS H
BBITIOJIHSITH OIBITHI, Ja0OpaTOpHbIE Pa0OTBl M JKCIEPUMEHTAILHBIE
UCCIIEIOBAHMUS C HCIOIBb30BAHUEM H3MEPUTEIbHBIX IPHOOPOB;

—OCBOCHHE TTPUEMOB PabOTHI ¢ WHPOpMAIHeH (HU3HIECKOTO
coJiep>KaHusl, BKITIO4asi MHPOPMAIMIO O COBPEMEHHBIX JOCTHKEHHUSX
(U3UKY; aHAIN3 U KPUTHYECKOE OlICHUBaHKUE HH(OpMAaIIny;

—3HaKOMCTBO co chepamu npohecCuoHaANBHOMN
JCATCIBHOCTH, CBA3aHHBIMU C (I)PI3I/IKOI>'I, u COBPECMCHHBIMHA
TCXHOJIOTHUAMH, OCHOBAHHBIMHU Ha JOCTHXKCHUAX (I)I/I?,I/I‘IGCKOI\/'I HayKHu

MECTO VYUYEBHOI'O [IIPEJMETA «®U3MKA» B
YYEBHOM IIJIAHE

B coorBerctBun ¢ ®I'OC OOO ¢usuka sBuseTcs
00s3aTebHBIM  TPEIMETOM Ha YyPOBHE OCHOBHOTO  OOIIEro
oOpasoBanus J[laHHass mporpaMMa MpeIyCMaTpUBaeT H3ydeHHUE
¢u3nku Ha 0a30BOM ypoBHE B 00béMe 238 4 3a Tpu roma oOydeHHUs
0o 2 4 B HENEMIO B 7 U & Kimaccax U 1o 3 4 B HeAelro B 9 kiacce B
TEMaTHYeCKOM ITUTAHUPOBAaHUM Uil 7 M 8 KJIACCOB MpeAroaraeTcs
pe3epB BpEMEHH, KOTOPBIH yUUTENIb MOXKET UCIOJIb30BATh IO CBOEMY
YCMOTPEHHIO, a B 9 Kjlacce — MOBTOPUTEIIBHO-0000IAIOIIHI MOTYJIb

Onucanne MaTepuajJbLHO-TeXHUYecKo# 6a3bl HeHTpa «Touka pocray,
HCI0JIb3YEMOro 151 peaanu3alii 00pa3oBaTeIbHbIX IPOIPAMM B PaMKaxX
npenoaapanus GuU3NKN



B cocraB nenrpa «Touka pocray» no ¢usuke BxonsiT 6a3zosas (o0Os3arenbHast)
4acTh M JOIOJHHUTENbHOE o0opynoBaHuwe. ba3oBas wacTte cocTouT u3
IU(POBEIX JaTYNKOB M KOMIUIEKTOB COIYTCTBYIOIIMX 3JIEMEHTOB IS
OTIBITOB 110 MEXAHHKE, MOJIEKYIISIPHOH (HU3HKE, HICKTPOANHAMUKE M ONTHKE.
JomomantensHoe 060pyxoBaHue (MPOQIIBHBIN KOMIUIEKT) MpPEICTaBISACT
c000ii 1 POBYIO JTAOOPATOPUIO 1O PH3HKE.

Ba3oBblii KOMIJIEKT 000PY10BaHHsI IEHTPa

«Touka pocra» mno ¢usuke

JaTyuk abcoI0THOTO AABJIEHUS

Jatuuk (puc. 2) NpOU3BOAUT M3MEpPEHHs aOCONIOTHOTO IABJICHUS.
YyBCTBUTENBHBIN 3JEMEHT JaT4dKa BBIOJHEH Ha 0a3e MOHOJIUTHOIO
KPEMHHEBOTO  IbE30pE3UCTOpa €  BHEAPEHHOM  TEH30PE3UCTUBHOMU
CTPYKTYpOI, KOTOpasi MO3BOJISICT HUCKIIIOYUTH BO3MOXKHBIE ITOTPEIIHOCTH U
JIOCTHTHYTh HEOOXOJIUMOH TOYHOCTH W3MepeHuil. B KOMIUIeKT nardmka
a0CONIOTHOTO  JaBIICHUS BXOAWUT THOKas TepMeTHYHas TpyOka [uis
MOJKJIIOYEHHS IITYIepa JaTYuKa K 1abopaToOpHOMY 000pYAOBAHHIO.
TexHn4eckHne XapaKTepPUCTUKH JaTYHKA a0COJIOTHOTO JABJICHHUS:

* muana3oH m3Mepernus — ot 0 go 700 kl1a;

* pazpemenne — 0,25 kIla (cMm. puc. 2);

* MaTepuas TpyOKH — MOJINYPETaH;

*» mmHa TpyOoxH — 300 Mm;

* BHYTpEHHMH TUaMeTp TPyOKu — 4 MM.

JdaTunk nosoxeHust (MarHUTHBIH)

Jatuuk (puc. 3) usMepsieT BPEMEHHBI € OTPE3KH MEXKIAY MOMEHTAMH
NPOXOXJICHUSI O00BEKTa psAJOM C OECKOHTAKTHBIMH  JIETEKTOPaMHU.
BecKOHTaKkTHbIE JETEKTOpPHl SIBISIFOTCS BBIHOCHBIMH M KpEmsATCs Ha
METaJUNTMIECKOW WM MarHUTHOW TOBEepXHOCTH. KomudectBo  ocei
M3MEPEeHUs JaTyhKa MOJIOKEHH PaBHO 3, IMAIa30H U3MEPEHUH M0 KaxI0H
u3 oceit X, Y u Z cocraBnsiet ot 0 mo 360 rpan.

TexHUYeCKHEe XaPAKTEPUCTHKH JATYHKA MOJI0KEHNU:

* KOJINYECTBO JIETEKTOPOB — 4 IIIT.;

* TMaMeTp KopIryca JIeTeKTopa — 8 Mwm;

* THII IETEKTOpa — I'€PKOH;

* TUameTp pazbéMma-irexepa — 3,5 MM;

* mrHa Kabens s nerekropos — 300 Mm.

IMomumo nardnkoB nHM(pPOBOI TaOOPATOPUH AJSI TPOBEACHUS (HU3HIECKUX
SKCTIEPUMEHTOB, B 0a30BbIii KOMIUIEKT BXOJSAT HEKOTOPHIE COITyTCTBYIOIIHE
JJIEMEHTEHI.

HpoduabHbiii kKoMmiaekT o0opyaoBaHusi uHeHTpa «Touka pocra» mo
(pusuxe

B cocraB npodunpHONH 1mppoBol  mabopaTopuM  BXOIAT  OJHH
OecripoBogHON MymbTHAATIMK Releon Air «®wusmka-5», nporpammHoe
obecrieuenne Releon Lite n iByxKkaHanbHas MPUCTaBKa-0CIIHILIOTpad.
Becnposoanoii myabruaaruuk Releon Air «®u3uka-5»

becnipoBogHO# ~ MyNnbTHIATYMK BBINOJIHEH B  BHAE IIatQOpMbl €
MHOTOKaHAJIBHBIM ~ W3MEpHUTENEM, KOTOPBIH OJHOBPEMEHHO MOJy4aeT

6



CUTHAJIBI C Pa3IMYHBIX BCTPOEHHBIX JaTYMKOB, Pa3MEIIEHHBIX B €ANHOM
KOpITyce ycTpoiicTBa. becmpoBomHble MyNBTHAATYMKH IOIKIIOYAIOTCH K
IUIAHIIETY WX KOMIIBIOTepY Hanpsimyro. I1pu 3ToM HeoOXxoanma noanepxka
paborel mo mpoTtokormy Bluetooth low energy (BLE) 4.1, 06e3
JOIOJHATENEHBIX PETUCTPAaTOPOB MAHHBIX C MOMOIIBIO BXOMAIIEH B
KOMIUIEKT (pIICTIKH.

TexHUYecKHEe XapaKTePUCTHKN MYJbTHAATYHKA:

* pa3psimHOCTH BeTpoeHHOM ATl — 12 Gur

* MakcHMaJlbHas 9actoTa ordposku curaana — 100 k[

* uarepdeiic moakmrouenus — Bluetooth low energy (BLE) 4.1

* BCTpOeHHAs maMATh 00bEMoM 2 Kbaiit

* HOMUHaJIbHOE HarnpsbkeHue 6atapen — 3,7 B

* éMKOCTPH BCTpoeHHoH OaTapen — 0,7 A - 4

* KOJINYECTBO BCTPOCHHBIX TaTYMKOB — 6 IIT.

JlaTuuK yCKOpPEeHHs YCTAHOBJICH BHYTPU KOpIyca MYJIbTHIATYHKa, OCH ITaTYHKa
yKa3aHbl Ha JIULIEBOI MaHEIH.

CocraB MyJIbTHIATYHKA

Jaruynk HaAnpsKeHUust

JlaTuuKk HampsDKGHHsS W3MEpsSeT 3HAUCHUs IOCTOSIHHOIO M MEPEMEHHOro
HanpsDkeHUs. B KOMIUIeKkTe JaTdMka HaxXOIATCsS MPOBOJA pa3HOrO LBETa C
3a)KUMaMH THIIA «KPOKOIWI» JUIA TOAKIIOUEHHS K JJICKTPUYSCKHM CXeMaM M
IITEKepaM I COCOUHEHUs C OCCHPOBOAHBIM MYJBTHAATYHKOM. JlnamasoH
U3MEPEHHUs BBIOUpAcTCS B IMPOTrpaMMHOM oOecreueHu:n cOopa U 00paboTKU
JaHHBIX. Texnuueckue Xapakmepucmuky OAmyuKa HanPAHCeHUs.

* muamnaszon uamepenus: 1) ot —15 10 15 B 2) ot —10 10 10 B 3) or -5 10 5 B
4)yor-2 102 B

* pa3penieane — 1 MB.

JdaTuuk Toka

JlaTauk TOKa M3MepsieT 3HAYEHHs MOCTOSHHOIO U IEPEMEHHOTO 3JIEKTPHYECKOrO
TOKa. B KOMIUIEKTe AaTYMKa HaXOIATCS POBOJA PA3HOTO LBETA C 3a)KUMaMH TUIIA
«KPOKOAWID» JJIsl TONKITIOYCHHS K JJEKTPUYECKUM CXeMaM M IITeKepam Ui
COCOAUHCHUA C 6eCHpOBOI[HI)IM MYJIbTUAATYUKOM.

Texnuueckue xapakmepucmuxu 0am4uxa moxda.

* Muamna3zoH u3mepenus: ot —1 101 A

* pa3pemieane — 0,005 A

JlaTYuK MAarHUTHOTO TOJIsSI

JlaTyyK MarHUTHOTO IOJIsI M3MEpseT 3HAYCHHE MHIYKIMH MarHUTHOro mois. OH
BBINIOJIHEH B BHJIE BEIHOCHOTO 30H7Aa. YyBCTBHUTEIBHBIA MOIYb ATYHKA TIOCTPOCH
Ha NHTETPaJIbHOM dJleMeHTe X0JUla ¥ CMOHTUPOBAH B TOPLIEBOW YacTH 30H/a.
Texnuueckue Xapakmepucmuxku OamyuuKka MazHUMHO20 NOJs.

* nuana3oH namepenus: ot —100 mo 100 mTn

* paspemienne — 0,1 mTn

* TMaMeTp 30HAA — 7 MM

 juiHa 30812 — 200 MM

Jarunk TeMneparypbl



JlatTunk TemmepaTypbl BBIIOJIHEH B BUJAE BBIHOCHOIO W T'€PMETHYHOTO
TeMIEepaTypHOro 30HAa. JlaTuynMK uMeeT paclIMpeHHbINH TeMIepaTypHbIi AUana3oH,
MO3BOJIIOINMI ~ M3MEpSITh  TEMIIEpaTypy IIPM  HArpeBaHUM, KHIICHHH U
KPHUCTAJUTM3AIMN PAa3IMdHBIX MarepuaynoB. UyBCTBHTENbHBIH 3IEMEHT IAaT4YHKa
MPEACTABISIET COOOH IMOTYNPOBOIHUKOBBIN BBICOKOUYBCTBUTENBHBIN TEPMHUCTOP,
KOTOpPBI pa3MemEéH Ha KOHIE 30HAa. I[lycTOThl HaKOHEYHHMKa 3aIlOJIHEHBI
TEPMOIACTOU.

Texnuueckue xapakmepucmuku 0amyuKa memnepamypul.

* muamaszoH n3Mepenus: ot —40 no +165 °C

* paspenieane — 0,1 °C

* MaTepHal BBIHOCHOTO 30HAAa — HEPJKAaBEIOIAs CTaNbC XPOMHPOBAHHBIM
MIOKPBITHEM

* [UIMHA MeTauITndecKoi yacth 3081a — 100 Mm

* TUaMeTp 30HAa — 5 MM

* koo unmeHT TeronpoBoaHOCTH TepMonactel —4 B1/(M - K)

JlaTuuk yckopeHust

JlaT4nK yCKOPEHHS ITPOU3BOANT U3MEPEHHS YCKOPEHHS JBIDKYIINXCS 0OBEKTOB IO
TpEM OCSIM KOOPIMHAT.

Texnuyeckue Xapaxmepucmukyu OamuuKa yYCKopenusi:* AHANa3oH u3MepeHus 1.
+2Qe nuama3oH u3MepeHus 2: +4¢e nuama3zoH usMepeHus 3: +8ge paspeuieHue 1
(m1s muamasona 1) — 0,001ge paspemenue 2 (miast muamasona 2) — 0,002ge
paspeuienue 3 (s auanasona 3) — 0,004g

JdaTunk abcoIOTHOIO AaBJICHUS

JlaTank aOCOMIOTHOTO JaBJICHUS MPOM3BOAUT W3MEPEHHUS a0CONIIOTHOTO JABICHHUS.
UyBCTBUTEIBHBII 3IEMEHT JIaTYMKA BBIIIOJIHEH Ha 0a3¢ MOHOJIUTHOTO KPEMHHEBOTO
IIbE30PE3NUCTOpa C BHEIPEHHOW TEH30PE3UCTUBHON  CTPYKTYypOH, KOTOpas
MIO3BOJISIET MCKIIIOYNTH BO3MOXKHBIC ITOTPEIIHOCTH W JIOCTHTHYTH HEOOXOAMMOM
TOYHOCTH H3MepeHuid. B KOMIUIEKT BXOAMT THOKas TrepMeThdyHas TpyOka s
MOJIKJIFOYEHHS IITYIepa JaTyrKa K 1abopaTopHOMY 000pY/I0BaHUIO.

Texnuueckue Xxapakxmepucmuky O0amuyuxa adCOMOMHO20 OaGIeHUsA:® TUATa30H
m3mepenus: ot 0 go 700 xIlas paspemenue — 0,25 klla® marepuan TpyOku —
noJjuyperade aauHa Tpyokn — 300 MMe BHYTpEHHHI AnaMeTp Tpyoku — 4 MM
Jis M3ydeHHsT 3aKOHOB MOCTOSIHHOTO M HEPEMEHHOTO TOKa B KOMIUIEKT
BKJIFOUCHBI JIOMOJIHUTEIBEHO 3JIEMEHTHI MICKTPUUECKHUX LIETel: J1Ba pe3rcTopa
conpoTuBieHreM 1o 360 OwM, aBa pesuctopa compoTtusierneM mo 1000 Owm,
JIaMIOYKa, KJIF0Y, PeocTaT, JHOJ, CBETOJIHOM, KOHAeHcartop éMkocteio 0,47
MK®D, KaTynIka HHAYKTUBHOCTHIO 33 MI'H, HaOop KaTymeKk HHIyKTUBHOCTH.

Pa6ora ¢ nporpamMubIM obecieueHnem Releon Lite

JIJ'IH pa6OTBI C MYJbTUAATYUKAMU HCO6XO)II/IMO YCTaHOBUTh HA KOMIIBIOTED WA
maHmeT nporpammy Releon Lite. luctpuOyTHB mporpaMMbl HAXOAUTCS Ha (IIet-
HOCHUTCIIC, KOTOpI)II\/’I BXOOUT B KOMIUICKT IIOCTAaBKH. HporpaMMy MOXXHO
YCTAaHOBHUThH Ha JI00O€ KOJIMYECTBO KOMIBIOTEPOB, IJIAHIIETOB WJIM CMapT(OHOB.
IMporpamma Releon Lite mo3BonsieT B CUWTAHHBIE CEKYHIbl BBIIOJIHSATD
OKCIIEPUMEHTHl 110 TOTOBBIM  CIIEHApHsIM, METOAWYECKUM YyKa3aHUSIM H
COOCTBEHHBIM HapaOOTKaM.



COAEPXAHUE YVYEBHOT'O IIPEAMETA «®N3UKA»

7 xJacc
Pazgen 1. ®usuka u e€ posib B TO3HAHUU OKPYKAIOLIETO

Mupaduszrka — Hayka o npupoje SBieHUs IPUPOIbI (MCl)
Ousnyeckue SIBICHUSA: MEXaHUYECKUE, TEIJIOBbIE,
JNIEKTPUUECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBbBIC
duznyeckue BeMMUUHBI MI3Mepenne (U3MYECKUX BEITHYUH



®usnueckue npudopsl [lorpenHocTs M3MepeHU MexayHapoaHas
CUCTEMA EANHMII

Kak ¢u3uka 1 1pyrue ecTecTBEHHbIE HAyKH N3Yy4aloT IPUPOLY
EctecTBeHHO-HayuHBI METOJ MO3HAHMS: HaOJIOJEHHE, TOCTAaHOBKA
HAay4yHOTO0 BOIIPOCA, BBIIBM)KEHUE TMIOTE3, HKCHEPUMEHT 110
IIPOBEpPKE TMIIOTE3, 00BsICHEHUE HabogaeMoro sBieHus: Onucanue
(U3NIECKUX SIBICHUH C TTOMOIIBIO MOZETICH

JleMoHcTpanuu

1 MexaHuyeckue, TEMIOBbIE, YIEKTPUUECKHE, MATHUTHBIE,
CBETOBBIE SIBJICHUS

2 dusnueckue MpUOOPHI U MPOLEAYpa MPSIMBIX U3MEPEHHUN
aHAJIOTOBBIM U IIU(PPOBBIM MPHUOOPOM

JlabopaTopHbie paboTHI U OIIBITHIZ

1 Ompenenenue 1EHBI JEJCHUS IIKAIbl U3MEPUTEITHHOTO
npudopa

2 VI3amepeHune paccTosTHUM

3 M3mepenune 00bEéMa KUIKOCTH U TBEPIOTO Tela

4 OnpeneneHue pa3MepOB MaIbIX TEI

5.M3MepeHue Temrieparypbl MpPU MOMOIIM KHJIKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIepaTypPhl

6 IlpoBeneHue wucciaeAOBaHUS IO TMPOBEPKE THUIOTE3BI:
JNANbHOCTh TOJIETA IIAPHMKA, MYIIEHHOTO TOPU30HTAIbHO, TEM
OoJpliie, 4eM 0OJIbIlle BHICOTA ITyCKa

Pazpgen 2. [lepBoHavasibHbIe CBEACHUS O CTPOCHHUH BEIIECTBA

CrpoeHue BemniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl
OnbIThl, JOKa3bIBAIOLIME JIUCKPETHOE CTPOEHUE  BEIIECTBA

JIBrkeHue yactull BeniecTBa CBsA3b CKOPOCTH ABUKEHUS
gacTull ¢ Temieparypoil bpoyHoBckoe aBimkeHue, auddysus
B3aumopeiicTBie yacTHI] BEIIeCTBA: MPUTSHKEHUE U OTTAIKMBAaHUE

ArperaTtHble  COCTOSIHUSI ~ BEIIECTBA: CTPOEHUE  Ta3oB,
KUIKOCTEN U TBEPIBIX (KPUCTATUIMUECKUX ) Tell B3auMocCBs3b MEXTY
CBOMCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX COCTOSIHHMSIX M UX
aTOMHO-MOJICKYJIIPHBIM ~ cTpoeHrneM (OCOOEHHOCTH  arperaTHBIX
COCTOSIHUM BOJIBI

JleMoHCcTpauuu

1 Habmonenne GpoyHoBcKkoro nBrkenus 2 Habmronenue

b dy3nn
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3 HaGmronenue siBieHUM, 0OBSICHSIIOMMXCS TPUTSHKCHUEM HITH
OTTaJIKHMBAaHUEM YaCTHI] BEILIECTBA

JlaGopaTopHbIie pabOTHI 1 OIBITHI

1 Ouenka [guamMeTpa aToMa  METOJIOM  psAIoB  (c
UCTOJb30BaHuEM (poTorpaduii)

2 OnBITHI 110 HAOJTIOICHUIO TETUIOBOTO PACIIMPEHHUS Ta30B

3 OnbITH MO OOHAPYKEHUIO JACUCTBHUS CHIJI MOJIEKYJISIPHOTO
MIPUTSHKEHUS

Paznen 3. JIBmkeHUE ¥ B3aUMOJICHCTBHE TN

Mexannueckoe IBUkKeHHE PaBHOMEpHOE U HEpaBHOMEPHOE
newkenne Ckopoctb CpeaHsisi CKOPOCTb MPU  HEPAaBHOMEPHOM
nBuKeHUH Pacy€r myTu u BpeMeHH JBHKEHUS

SIBnenue uHepuuu 3akoH HUHepUUU B3aumoaeicTBue Ten Kak
MpUYMHA M3MEHEHHS CKOPOCTH JBHKEHHs Tel Macca Kak Mepa
uHepTHOcTH Tena [lmoTtHocTs BemecTBa CBS3b IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eMHUIIe 00hEMA BelllecTBa

Cuna xak xapakTepucThka B3aumopeiictBus ten Cuna
ynpyroctu ¥ 3akoH ['yka W3mepeHue cuiibl C HOMOMIBIO
OUHaMoMeTpa SIBieHue TAroTeHus U cua Tsbkectu Cuila TSKECTH Ha
npyrux tianerax (MC) Bec tena Heecomocth CrnokeHue cui,
HaIpaBJIEHHBIX MO OMHOW mpsimoi PaBHoxelcTByromas cun Cuia
TpeHus: TpeHue CKOJIbKEHUS U TpeHHE NMOKos TpeHue B NMpUpoAe U
texuuke (MC)

JleMoHCcTpauuu

1 HaGmroneHne MexaHMuecKOro IBUKEHUS Tena

2 VI3mepeHHe CKOPOCTH MPSIMOIUHEHHOTO IBUKEHUS 3
Habntoienue siBjeHUsI HHEPIIUU

4 HaOmroneHne U3MeHeHHsI CKOPOCTH MPU B3aUMOAECHCTBUU
ten 5 CpaBHEHHE MacC IO B3aUMOJIEHCTBUIO TEI

6 CrnoxxeHue cuil, HalpaBJIeHHBIX IO OHOM psMoi
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JlaGopaTopHbie pabOTHI 1 OIBITHI
1 Onpenenenne CKOPOCTH PABHOMEPHOTO JBIKEHUS (IIaprKa
B KHUJIKOCTH, MOJIEJIH JEKTPUYECKOTO0 aBTOMOOWIISI U T 1T )
2 OrmpeneneHue cpeTHel CKOPOCTH CKOJILXKEHUS OpycKa Uin
IIapuKa 10 HAKJIOHHOW IIJIOCKOCTH
3 OmnpeneneHue MIOTHOCTU TBEPOTO Tena
4 OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh PACTSKEHUS
(medopmanium) MPy>KUHBI OT MPUITIOKEHHON CHJIBI
5 OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH CHUJIbI TPEHHS
CKOJIbKEHUSI OT Beca Tela U XapakTepa COIPHUKACAOLIMXCS
MOBEPXHOCTEH
Paznen 4. JlaBnenue TBEPIBIX TN, KUAKOCTEH U ra3oB
Hapnenne CriocoObl yMEHBIICHHUS U YBEIINYCHHUS JaBICHUS
JaBnenne T1a3a 3aBUCHUMOCTh JaBJIGHHA Taza OT o0O0BbEMa,
temneparypsl [lepenaua gaBienus TBEPABIMHU TeIaMH, KUIKOCTIMH
u razamu 3akoH [lackans [IlHeBMaTH4YeCKre MalTuHbI 3aBUCUMOCTh
JABJICHUS KUAKOCTU OT INIyOUHBI ['mapocTaTuyeckuii mapagokc
CooOmaromuecs cocyabl [ napapnudyeckie MeXaHU3MbI
Atmocdepa 3emnun u atmochepHoe naBieHue I[IpuynHbI
CYLIECTBOBAaHMsI BO3QylIHOW oOonouku 3emuu Omnbit Toppuuenan
W3mepenue armochepHOro naBieHHs 3aBUCUMOCTH aTMOC(HEpHOTro
JABJIEHUSI OT BBICOTHI HaJl ypoBHEM Mops [IpubGopsl it u3mepeHus
aTMoc(hepHOro JaBIeHUS
JlelicTBue XKUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJO
BrrrankuBatorias (apxumenona) cuia 3akoH Apxumena [InaBanue
ten Bo3nyxoruiaBanue
JleMoHCcTpauuu
1 3aBHUCHMOCTD JTaBlieHUs raza oT Temmneparypsl 2 [lepenaua
JABJICHUS KUAKOCTHIO U Ta30M
3 Coolmaromuecs cocy sl 4 ['uapaBiuyeckuit mpecc
5 IlposiBieHune neicTBUst aTMOC(EPHOTO AABICHUS
6 3aBHCHMOCTb  BBITAKMBAIONIEH CHIBI OT 00BEMA
MOTPYXEHHON YacTH TeJla U TUIOTHOCTH JKUJIKOCTH
7 PaBeHCTBO BBITAIKUBAIOIIEH CHJIBI BECY BHITECHEHHOU
KUAKOCTU
7 VYcnoBue riaBanus TeJ: MJIaBaHUE WK OTPYKEHHE
T€J B 3aBUCUMOCTH OT COOTHOLIEHUSI IJIOTHOCTEHN TeJa U AKUJKOCTH

12



JIaboparopHbie pabOTHI U OIBITHI

1 VccnenoBaHue 3aBUCUMOCTH Beca Tela B BOZe OT 00bEMa
MOTPY>KEHHOM B JKUJIKOCTh YaCTH TeJa

2 OmnpeneneHue BHITAIKUBAIONIEH CUITBI, IEHCTBYIOMICH Ha
TEJIO, NOTPYKEHHOE B JKUJIKOCTh

3 [IlpoBepka HE3aBHUCHMMOCTH BBITAJIKUBAIOIIEH  CHJIBI,
JNEUCTBYIO- 1€ Ha TEJIO B )KUIKOCTH, OT MacChl Teja

4 OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
BBITAJIKMBAIOUIEH CHJIbI, JEUCTBYIOIIEH HA TEIO B KHUJIKOCTH, OT
00BEMa TOrpYXKEHHOH B JKUIKOCTh YacTH TeJNa M OT IUIOTHOCTH
KUJKOCTU

5 KoucTpynpoBanue apeomeTpa WIH KOHCTPYHPOBAHUE
JIOJIKU U OTIPEAEIIEHUE €€ TPY30MOIbEMHOCTH

Pa3znen 5. Pabora u MomHoCTh. DHEprus

Mexannueckas pabora MoIIHOCTb

[IpocThie MeXaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh
[IpaBuno paBHOBecusi ppiyara [IpuMeHeHHne npaBuia paBHOBECUS
ppluara k OyoKy «3omnoroe mnpasmio» mexaHuku KIIJ[ mpocTsix
MexaHu3MoB [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE

Mexannyeckas sHeprus KuHeTwdeckas M TOTEHIIMATIbHAsS
sHeprus lIpeBpaieHne OAHOTO BHJIA MEXAHUYECKOW SHEPrUM B
Opyroil 3aKOH COXpaHEHHUs SHEPTHH B MEXAHHUKE

JlemoHCcTpanuu

1 IIpumMepsl TPOCTHIX MEXAHU3MOB

JlabopaTopHbIie pabOTHI U OTIBITHI

1 Onpenenenue paboThl CUITBI TPEHUSI TP PABHOMEPHOM
JBUKEHUH TeJa M0 TOPU30HTAIILHON TOBEPXHOCTH

2 UccnenoBanue ycloBuil paBHOBecus pbruara 3 3mepenue
KII/] HakJTOHHOM TJIOCKOCTH

4 W3ydyenne 3akoHa  COXPAHEHUS  MEXaHHYECKOH
SHEPTUHU

8 knacc
Pasznen 6. TemnoBsle ABIEHUS
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OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KHHETHUECKON TEOpUH
CTpoeHMs BemecTBa Macca u pa3Mepsl aTOMOB U MoJieKysl ONBITHI,
HOJITBEPKIAOLIIHE OCHOBHbIE HOJIOKEHHU S MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU

Mogenu TBEPIOTo, KUAKOTO M Ta3000pa3HOTO COCTOSHUI
BemectBa Kpucrammmueckue u  amopgubsie Tena OObsicHeHHE
CBOMWCTB ra30B, KUIKOCTEH M TBEPABIX TEJI HAa OCHOBE IOJIOKEHHH
MOJIEKYJISIPHO-KUHETHUECKON Teopun CMauyMBaHUE U KallWJUIAPHBIE
ABJIeHUs! TeroBoe paciiupeHne 1 cxaTue

Temneparypa CBsi3b TeMnepaTypbl O CKOPOCTBIO TEIJIOBOTO
JBMKEHUS YaCTHUI]

Buytpennss sHeprus CrocoObl W3MEHEHUsS BHYTpPEHHEH
SHEpruu:  Telonepesaya M coBeplieHue  paboTsl  Buabl
TEIUIoNEepe1ayn: TEMJIONPOBOJHOCTh, KOHBEKLINS, U3TyUCHHUE

KommyecTBo Temnorsl YnaenpHas TEIUIOEMKOCTh BEIECTBA
TemsooOMEH M TEmIOBOE paBHOBECHE YpaBHEHUE TEIIOBOTO
Oananca [lnaBneHue M OTBepJeBaHHE KPUCTAJUIMYECKUX BEIIECTB
VYnenpHas Terora miaBieHus I[lapooOpa3oBaHue W KOHIEHCALUS
Hcnapenne (MC) Kunenue VYaenpHas Temiora napooOpazoBaHMs
3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT aTMOC(EPHOTO AaBJICHUS

BitaxxHOCTB BO311yX2

OHeprus ToIuMBa Y J€NIbHAs TEIUIOTAa CTOPaHUs

[Tpuanuns! pabotel TerioBeix asurateneir KIIJ temnoBoro
nsurarens TemsoBele OBUTATENW W 3allUTa OKPYXKAIOUIEH Cpersbl
(MC)

3aKOH COXpaHEHUs U MPEBPALEHUS SHEPTUU B TEIUIOBBIX
nporeccax (MC)

JlemoHCcTpanuu

1 Habmronenue 6poyHoBcKoro aBuxeHus 2 Habmonenue
mpdy3un

3 HaOmromenne sBICHWH CMauyMBaHUS W KaMWUIAPHBIX
SIBJICHUI

4 HaGnrofeHue TemIoBOro paciiupeHust Tei

5 H3MmeHeHue naBieHUs rasa Mmpu U3MEHEHHU 00bEMa MpH
HarpeBaHUU WIN OXJIaKIECHUU

6 IIpaBuna u3mepeHus Temneparypsl 7 Buapl Temonepenaun

8 OxJaxieHue Ipyu COBEPUICHUH pabOThI
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9 HarpeBanue npu coBeplIeHUN padOThl BHEITHUMHU CHIAMHU
10 CpaBHeH#He TETUIOEMKOCTEH PA3IMYHBIX BEIIECTB

11 HabmtoneHne KUmeHust

12 HabmioneHne moCTOSIHCTBA TeMIepaTyphl MPH IIaBJICHUN
13 Mopnenu TenIoBbIX IBUTATENeH

JIaboparopHbie pabOTHI U OIBITHI

1 OmnbITel 0 OOHAPYKEHUIO IEHCTBUS CHUII MOJIEKYJIIPHOTIO
HPUTSHKEHUS

2 OmbITHI 110 BBIPALIMBAHUIO KPUCTAIIOB TIOBApPEHHOH COJIN
WM caxapa

3 OmnbIThl 10 HAOTIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B,
AKUJIKOCTEH U TBEPIBIX TEI

4 OnpenesieHue AaBieHMs BO3yXa B OaJlJIOHE LINpHLIA

5 OnbITh, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb JaBJICHUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHus WM OXJIAXKICHUS

6 IIpoBepka runmoTe3sl TMHEHHON 3aBUCUMOCTH JJTUHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUIECKOH TPYyOKE OT TEMITEPATyphI

7 HabmoneHne N3MEHEHUsI BHYTPEHHEH SHEPTHH Tela B
pe3yJibTaTe Terionepeaayn U padoThl BHEIIHUX CHJ

8 HccnenoBaHue siBIeHUs TEIJIOOOMEHA IPU CMEIIMBAHUU
XOJIOAHOW U ropsiyeil BOABI

9 OmnpezneneHue KOIMYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJIOM
IIPU TEIJIO0OMEHE C HarpeThIM METAJUIMYECKUM LIUIHHAPOM

10 Ompenenenue yaenpHOUM TEIIOEMKOCTH BemiecTBa 11
HccnenoBanue npouecca ucnapeHus

12 Onpenenenrie OTHOCUTENBHOM BIIaXXHOCTH Bo3ayxa 13
Omnpenenenne ynenbHON TEIUIOTHI IUIABJICHUS JIbJA

Paznen 7. DnexTpudeckue U MarHUTHBIE SBIECHUS

Onextpuzauuss Tea JIBa poja DIIEKTPUYECKUX 3apsioB
BsaumopeiictBue 3apsbkeHHbIX Ten 3akoH KyrnoHa (3aBucMMOCTB
CHJIBl B3aMMOJAEUCTBUS 3apsDKEHHBIX TelT OT BEIWYHMHBI 3apsi/iOB U
paccTOsSHUS MEXY TeJIaMH)

Onexrpuueckoe nose Hanpsx€HHOCTh 371EKTPUUECKOTO MMOJIs
[TpuHIMI Cyneprno3ulun 3JIeKTPUYECKUX MoJiel (Ha KauyeCcTBEHHOM
YPOBHE)

Hocurenn  snekTpuueckux  3apsaoB  DJIEMEHTapHbIN
anexkTpuyeckuil 3apsg Ctpoenne aroma [ IpoBOIHUKY U IU3IEKTPUKH
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3aKOH COXpaHEHUs SJEKTPUUYECKOTO 3apsiaa

DJIEKTPUUYECKU I TOK YcnoBus CYIIIECTBOBAHUS
BJIEKTPUYECKOr0 TOKa VICTOUHMKM MNOCTOSIHHOTO TOKa J[lercTBus
ANEKTPUYECKOr0 ToKa (TEIIOBOE, XUMHUYECKOe, MarHUTHOE)
DNEeKTPUUYECKHUM TOK B JKUJIKOCTSAX U ra3ax

Onekrpuueckas nenb Cuiia Toka DIeKTPUUECKOE HANIPSKEHNE
CornpoTuBiieHHEe MPOBOAHUKA YEIHHOE CONMPOTUBIICHHE BEIIECTBA
3akoH Oma s yuactka uenu IlocnenoBatenbHoe U mapamiesibHOE
CO€JIMHEHHE MPOBOJHUKOB

PaGota 1 MOIIHOCTB JEKTPUUECKOro Toka 3akoH Jlxoyns—
Jlenna DneKkTpuYecKuWe Iend U TMOTPEOUTENH AIIEKTPUYECKON
sHepruu B ObITy KopoTkoe 3amMblkaHue

[locTostHHbIE ~ MarHUTBl ~ B3aumoneWcTBHE  MOCTOSHHBIX
MarHuToB MarautHoe noje MarauTHoe moje 3eMiu U ero 3HaYeHUe
s ku3HM  Ha  3emiie  Ombir  Opcrena  MarHutHoe  1osie
AIEKTPUYECKOTO ToKa [IpuMeHeHHe SJIEKTPOMAarHUTOB B TEXHHUKE
JleiicTBue ~ MarHUTHOTO MO HAa  MPOBOJHUK C  TOKOM
DNEeKTpOABUTATEIb MTOCTOSTHHOTO TOKa Ucnons3zoBanue
3JIEKTPOJIBUraTesiell B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel @apanes SBieHUE SIEKTPOMATHUTHOW WHIYKIIUU
[IpaBuno Jlenna  DOnektporeHepatop  CrnocoObl  MOTYYEHHS
AIEKTPUYECKON DHEPrUu IJIEKTPOCTAHIIMM HAa BO300HOBIISIEMBIX
HMCTOYHUKAX SHEPTUU

JleMoHCcTpauuu

1 Dnexrpuszanus Ten

2 JIBa pojia 3JIEKTPUIECKUX 3apsIOB U B3aUMOJICHCTBHC
3apSOKEHHBIX Tell

3 YeTpoicTBo U JCHhCTBHE JIEKTPOCKOIIA 4
DnekTpocTaTH4ecKas MHIYKIUs

5 3aKOH COXpaHEHHUs AIIEKTPUIECKHX 3apsiioB 6 [IpoBoaHuKH
U JURJIEKTPUKU

7 MonenupoBaHu€e CUITOBBIX JTUHUHN 3JIEKTPUUECKOTO MO 8
HcTouHnKy MOCTOSTHHOTO TOKa

9 NeiicTBus 3neKTprUecKoro Toka 10 DnekTpuieckuii ToK B
xuakocty 11 I'a3oBelit pa3psn

12 Vi3aMepeHne CHITbI TOKa aMIIEPMETPOM

13 H3mepeHue SIEKTPUUYECKOTO HAMPSHKEHUS BOJIHTMETPOM
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14 PeocTat 1 Mara3uH CONPOTHUBIICHUH

15 B3aumoeiicTBUE MOCTOSTHHBIX MATHUTOB

16 MonaenupoBaHre HEBO3MOXKHOCTH pa3AeiCHUS IOJIIOCOB
MarHuTa

17 MopenupoBaHue MAarHUTHBIX TOJEH  MOCTOSHHBIX
MarHuToB 18 OmnbIT Opcrena

19 MarnuTHOE 10Jie TOKa DIIEKTPOMarHuT

20 /[leiicTBUe MarHMTHOTO IOJIA Ha MPOBOJHUK C TOKoM 21
DIEKTPOABUTATEIH IIOCTOSTHHOTO TOKA

22 ViccnenoBaHue SIBICHUS SJICKTPOMArHUTHON WHAYKIIUH.

23 OnbiTel Dapanes

24 3aBUCHMOCThH HAIpaBJICHUS] WHAYKIIMOHHOTO TOKAa OT
YCIIOBUIl €r0 BOSHUKHOBEHUS

25 DnekTporeHepaTop MOCTOSHHOTO TOKA

JlaGopaTopHbIe pabOThI U OTIBITHI

1 OmpIThl O HAOIIOICHUIO AIIEKTPU3ALIUU TNl UHAYKIIUEH U
MIPU CONIPUKOCHOBEHUU

2 MUccnenoBaHue JAEUCTBUSL DICKTPUYECKOrO OIS  Ha
MIPOBOJHUKY U TUIJIEKTPUKH

3 COopka u mpoBepka pabOTBI 3JICKTPUYCCKON IeTH
MOCTOSTHHOTO TOKA

4 VI3amepeHue U peryiupoBaHue CUIIbl TOKa

5 U3MepeHue 1 peryiupoBaHe HapsHKeHUs

6. MccnenoBanrue 3aBUCHMOCTH CHJIBI TOKa, MIYIIEro 4Yepes
pE3UCTOpP, OT CONPOTHUBIEHUS PE3UCTOpAa W HANpPSDHKEHMsS Ha
pesucrope

7. OnBITHL, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD IEKTPUYECKOTO
COIIPOTHBIIEHUS MTPOBOJHHUKA OT €ro JUIMHBI, IUIOHIAIN TONEPEYHOTO
CeueHMsI U MaTepHasa

8.IlpoBepka mpaBuia  CIOXKEHHUS  HANPSOKEHUH  [pHU
MIOCJIEZI0BATEILHOM COEIMHEHUU IBYX PE3UCTOPOB

9.IIpoBepka mpaBuia /Ui CHIbl TOKA IPU MapauieIbHOM
COEJMHEHUH PE3UCTOPOB

10 Omnpenenenue pabOTHl DIEKTPUUECKOTO TOKA, UAYILErO
4epes3 pe3ucTop

11  OmpeneneHue MOIIHOCTH — 3JIEKTPUYECKOTO  TOKa,
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BBIJICTIIEMOM Ha pE3UCTOpE
12 ViccnemoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIIYIIIETO Yepe3
JIAMIIOYKY, OT HANPSDKCHUS HAa HEU
13 Onpenenenue KI1J] HarpeBarens
14.UccnenoBaHne MAarHUTHOTO B3aUMOJIEHCTBUSI TOCTOSTHHBIX
MarHuTOB
15 M3yueHne MarHuTHOIrO I0JIs IOCTOSSHHBIX MarHUTOB IPU
uX 00BEIMHEHUN U pa3JelIeHUH
16 MW ccnenoBanue MAEHCTBHS DJICKTPUYECKOTO TOKa Ha
MarHMTHYIO CTPEJIKY
17.00bITBI,  I€MOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3alMOJICICTBUS KaTylIKU C TOKOM M MarHuTa OT CHJIBI TOKa U
HaIPaBJICHUS TOKA B KaTyILIKE
18 M3yuenue nelcTBUS MAarHUTHOTO TIOJS HA MPOBOIHHK C
tokoM 19 KoHcTpyupoBaHue 1 u3yueHue paboThl SJIEKTPOIBUTATEIS
20 Wsmepenme KIIJ] smekTponBUTraTenbHON  YCTaHOBKH
21.0nBbITHI 110 UCCIEI0BAHUIO SIBJICHUS AIEKTPOMAarHUTHOM
MHIYKIUH: UCCIEI0BAaHUE U3MEHEHUM 3HAYEHUS W HAIPaBJICHUS
MHIYKIIMOHHOTO TOKa
9 KJ1acc
Pasznen 8. Mexannueckue BJIEHUS
Mexannueckoe aBwkeHne MarepuanbHas Touka Cucrema
orcuéra OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKeHUsI PaBHOMEpHOE
IpsIMOJIUHENHOEe  JBWKeHue HepaBHOMepHOE NpSIMOIMHEHHOE
neukenne CpeaHssi M MIHOBEHHAas CKOPOCTb Telda  IpH
HEPABHOMEPHOM JBUKECHHUH
VYckopenne PaBHOyCKOpEeHHOE NpPSIMOJIMHENHOE JABH)KEHUE
CBoOonauoe magerne OubITel [anuies
PaBHOMepHOE ABmxkeHUE 110 OKpyxHOCcTH [lepnoa u wacrora
obpamienus JIuneitHas u yrinosas ckopoctu LleHTpocTpeMuTensHoe
YCKOpEHHE
[IepBoiit 3akoH Hprotona Bropo# 3akon Herotona Tpernii
3akoH HprotoHa [IpuHImn cynepno3unuu Cui
Cuna ynpyroctu 3akoH ['yka Cuna TpeHuMs: cuiia TpEeHHs
CKOJIbJKEHUS, CUJIA TPEHUS TIOKOs, APYTrue BUAbI TPEHHUS
Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS YCKOpEHHE
cBoboHoro manaeHus Jpmkenue rianet Bokpyr Connua (MC)
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[lepBass kocmmyeckasi ckopocTb HeBecoMocTh W Teperpysku
PaBHOBecue MaTepuanibHOM TOUKH. AOCOTIOTHO TBEPAOE TEIO
PaBHOBecue TBEpIOro TENna € 3aKPEMIEHHON OCBIO BPALLICHUS

MowmenT cuitbl LeHTp TsxecTu
Nmnynse Tena. U3menenue umnyinbsca. UMimysbsce cuiibl. 3akoH

coxpaHeHus umiyibca. PeaktusHoe nuxenue (MC)
Mexanunueckasi pabotra U MomHOCTh. PaboTa cui TspKecTH,

ynpy- roctu, TpeHus CBsi3b sHepruu M padotel. [loTeHumanpHas

SHEprus  Teja, MOAHATOrO  HAaJd  I[OBEPXHOCTHKO  3EMIIM.

[ToTrenumanpHas SHEPrus CKaToOU NpyKUHbI KUHETHYECKass YHEPTUs

Teopema 0  KHUHETMYECKOW JHEPrMM  3aKOH  COXpPAHEHUSA

MEXaHUYECKON IHEPTUU
JleMoHCTpauu

1 HaOmomenne  MEXaHWYECKOTO  JBIDKCHHS  Tena

OTHOCHUTEJILHO Pa3HbIX TeJl OTCUETa
2 CpaBHEHHeE ITyTel U TPACKTOPUI IBHKECHHUS OJJHOTO B TOTO

K€ TeJIa OTHOCUTENIBHO Pa3HbIX TEJl OTCUETA
3 MH3mepenue CKOPOCTH U YCKOPEHUS MPAMOIUHEHHOTO

JBUKCHUS
4 VccnenoBaHue NprU3HAKOB PABHOYCKOPEHHOTO IBUKEHUS
5.Habmronenne MBUKEHNUS TeJa 0 OKPYKHOCTH
6. HabmoeHne MexaHMYeCKUX sBJICHUH, TPOUCXOAALINX B

cucreMe orcuéra «Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM

JBM)KEHUHM OTHOCUTEIBHO KaOuHeTa (pU3NKU
7 3aBUCUMOCTh YyCKOpPEHHS Tella OT MacChl Tella W

JEWCTBYIOLIEH HA HETO CHJIBI
8 Habmoierre paBeHCTBA CHIT IPH B3aMMO/ICHCTBHH TeTl
9 N3meHeHwme Beca Tela Mpu YCKOPEHHOM JBHKEHUN
10 ITepenava uMmysbca Mpyu B3aUMOJICHCTBUU Tel
11 IIpeobpazoBaHus SHEPTUH IPH B3aUMOJICHCTBUY Tel
12 CoxpaHeHne UMITyJIbca MPU HEYITPYTOM B3aUMOICHCTBHA
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13 Coxpanenue wummyiabca TMpu aOCONTIOTHO YIPYrOoM
B3aUMOJECHCTBUN

14 HaGnroneHue peakTUBHOTO JIBHYKEHUS

15 CoxpaHeHue MEXaHHYECKOHW SHEPrUU IPU CBOOOIHOM
nageHuu 16 CoxpaHeHHUE MEXaHWYECKOM PHEPruM IpU JBUKEHUU
Teja Moj JeHCTBUEM MPY>KUHbI

JlaGopaTopHbie pabOTHI 1 OIBITHI

1 KonctpyrpoBaHue TpakTa Jisl pa3roHa U AajbHEHIIero
paBHO- MEPHOT'O JIBM>KEHUS [IApUKA WM TEISKKH

2. Onpenenenue cpeHeil CKOPOCTU CKOJIbKEHUSI OpycKa Uin
JBUKEHUS IIApHUKa 110 HAKIIOHHOM MJI0CKOCTH

3. Onpenenenne yCKOpeHHUs Tella IPU paBHOYCKOPEHHOM
JBUKEHHUH 10 HAKIIOHHOW TIOCKOCTH

4. VlccenoBaHue 3aBUCHMOCTH TIYyTH OT BpEMEHH MpHU
PaBHOYCKOPEHHOM JBIKEHUH 0€3 HaYalIbHOW CKOPOCTH

5 [IlpoBepka TrHUMIOTE3bl: €CIU IPU PABHOYCKOPEHHOM
IBUKEHUM 0€3 HayallbHOM CKOpPOCTH TYTH OTHOCATCA Kak psij
HEYETHBIX YHUCEN, TO COOTBETCTBYIOUIME IPOMEXKYTKH BPEMEHHU
OJTMHAKOBBI

6 MccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKECHUS OT
CHJIBI HOPMAJIHOTO JIaBJICHUS

7 Omnpenenenne KodPQPUIMEHTA TPEHUS CKOJIBKCHUS 8
Onpenenenne KECTKOCTU MPYKUHbI

9.0mpenenenre pabOTHl CHUIIBI TPEHUS MPU PAaBHOMEPHOM
JBVKEHUH TEJa TI0 TOPU30HTAILHON TTOBEPXHOCTH

10 Omnpenenenre pabOTHI CHIIBI YIIPYTOCTH MPH MOABEME
rpy3a ¢ UCIOJIb30BaHUEM HEMOBM)KHOTO U TIOJIBHIKHOTO OJIOKOB

11 M3y4yeHue 3aKOoHa COXpAHEHUS SHEPrUU

Paznen 9. Mexanuueckue Kosne6aHus U BOJIHBI

KonebarenbHoe paBwxkeHne OCHOBHbBIE —XapaKTEPUCTUKU
KojeOaHui: mepuoj, dYacroTa, aMIUIUTyJa MareMaTudyeckuil u
NpYKUHHBIA MasTHUKY [IpeBpaliieHre sHepruu npu KoiedaTeaIbHOM
JIBYDKCHUH

3aryxatomue  koseOanust ~ BeIHyXIeHHBIE — KoJieOaHUs
Pezonanc Mexanuuyeckre BoiHbI CBOICTBa MEXaHMUYECKUX BOJIH
[IpononbHeIE M momEepedyHble BOJHBI J[JIMHA BOJIHBI U CKOPOCThH €€
pacripocTpaHeHust MexaHn4ecKue BOJIHBI B TBEPIOM TellE,
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cericmuyeckue BoHBI (MC)

3Byk ['poMKOCTB 3ByKa U BbicOTa TOHA OTpakeHUE 3ByKa
Nudpa3Byk u yabTpa3Byk

JlemoHCcTpanuu

1 HaGaronenue kose0aHui Tl MO JEUCTBUEM CHIIBI TSKECTH
U CHJIBI YIPYTOCTH

2 HaGmonenue konebaHuii Tpy3a Ha HUTH U Ha TIPYXKHUHE 3
Habntoienue BeIHYXIEHHBIX KOJIe0aHUIl U pe30HaHca

4 PacnipocTtpaHeHHe NPOAOJIbHBIX U NONEPEUYHBbIX BOJIH (Ha
MO/IETIN)

5 HabmtoneHne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI

6 AKyCTHYECKHI PE30HAHC

JlaGopaTopHbIe pabOTHI 1 OIBITHI

1 Omnpenenenue  4actoThl M Hepuofa  KosieOaHUH
MaTEeMaTHYECKOro MasiTHUKA

2. Onpezenenue 4acTOThI U eproja KoJebaHui MpyKUHHOTO
MasiTHUKA

3.HUccrnenoBanne  3aBUCHMOCTH  Tepuoja  KOJeOaHWiA
MOJIBEILIEHHOTO K HUTHU TPy3a OT AJTUHBI HUTU

4  HccnemoBaHue  3aBUCHUMOCTH  TepuoJa  KoJeOaHWi
MPYXKUHHOTO MasiTHUKA OT MacChl rpy3a

5. IIpoBepka HE3aBUCUMOCTH NepHoJia KojiebaHHii Ipy3a,
MIOJIBEILIEHHOTO K HUTH, OT Macchl rpy3a

6 OnbITe, JAEMOHCTPHPYIOIIHE 3aBUCHMOCTH IEpPHO/A
KoJIeOaHUH MPY)KUHHOIO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH
MPY>KAHBI

7 VIamepenune ycKopeHus CBOOOTHOTO TaICHUS

Paznen 10. DnekTpoMarHUTHOE MOJ€ M AIEKTPOMArHUTHBIE
BOJTHBI

DJEeKTPOMarHUTHOE  TOJe  DJIEKTPOMAarHUTHBIE  BOJIHBI
CBoiicTBa 35eKTpoMarHUTHHIX BoJH [1Ikana 3eKTpoMarHuTHBIX
BOJIH Vcrionbp30BaHNE 2JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H

OnexktpoMarHutHas  npupoga csera CKOpocTb — CBeTa
BosiHOBBIE CBOIICTBA CBETA

JlemoHCTpanmuu

1 CBoiicTBa 37€KTPOMAarHUTHBIX BOJIH

2 BonHOBBIE cBOMCTBA cBeTa JIabopaTopHbie pabOTHI U OTIBITHI

21



1 V3y4yeHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH C TTOMOIIBIO
MOOMIIBHOTO Tesie(oHa

Pa3nen 11. CBeTOBEIE SIBIICHUA

JlyueBas mozenb cBera Mcrounuku cera lIpsiMmonuHeitHoe
pacnpoctpanenue cera 3atMmenuss Conuua u Jlynsr Otpaxenue
cBeta [Imockoe 3epkano 3aKkoH OTpa>KeHUs CBETa

IIpenomiienne cBera. 3akoH npenomiieHus: csera. llomHoe
BHYTpEHHEE  OTpakeHue  cBera.  lcrosnb3oBaHME  IOJHOTO
BHYTPEHHEI0 OTPa)KEHHUS B ONTHYECKUX CBETOBO/IAX.

Jlunza. Xox sydeit B amH3e. Omnruueckas cucTema
¢doroanmapara, wmukpockorna u Tteneckorma (MC). I'maz kak
ONTUYECKasi cUcTeMa. bIN30pyKOCTh U JaIbHO30PKOCTb.

Pasnoxxenue Genoro ceera B crnekTp. OmnbiTel HbroTOHA.
CrnosxeHue CeKTpalbHBIX IBETOB. [lucnepcus cera.

JleMoHCTpauu

1. [TpsimonuHEHOE pacIPOCTPaHEHUE CBETA.

2. OtpakeHue caera.

3. [Tonryuenue uzoOpakeHUH B IIOCKOM, BOTHYTOM U
BBIITYKJIOM 3€pKajax.

4. IIpenominenue ceera.

5 OnTHyeckuii CBETOBO.

6. Xon mydeii B cobuparolei JInH3e.

7 Xop ny4yen B pacCeUBArOLLEH JINH3E.

8 [Tony4yeHne n300pakxeHui ¢ MOMOIIBIO JIMH3.

9. [Tpunumn neiictBus poroamnmnapara, MUKPOCKOIA U
TEJIECKOTIA.

10. Mopnens rnasza.

11. Paznoxenue 0enoro ceera B CIIEKTP.

12. [Tosryuenue Genoro cBeTa MpH CI0KEHUH CBETa

Pa3HBIX I[BETOB.

JIaGoparopHblie pabOTHI U OTIBITHI

1. HccrnenoBanre  3aBUCUMOCTH  yIJIa  OTPaKEHUS
CBETOBOTO JIy4a OT yIJia MaJICHusI.

2. W3ydeHne XapakKTepUCTHK H300pakeHUs ITpeIMeTa B
TUIOCKOM 3€pKajie.

3. HccnenoBaHre 3aBUCMMOCTH  yIJIa  TMPETOMIICHHS
CBETOBOTO JIy4a OT yIJIa aJICHUS] Ha TPAHHIIE «BO3TYX—CTEKIIO».
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4, [Tomyyenne n300pakeHMiA ¢ TOMOIIBIO COOMparomei
JIMH3BbI.

5. Omnpenenerre GOKYCHOTO PACCTOSIHUS M ONTHYCCKOI
CHWJIBI COOMPAIOIIEH JINH3HI.

6. OMBITHI IO Pa3JI0KEHHIO OEJIOT0 CBETA B CIIEKTP.

7. OMnbITHI IO BOCHPHSITHIO [BETA MPEAMETOB MPU HX

HAOJII0JICHUH Yepe3 IIBETOBBIC (DUIIBTPHL.

Paznen 12. KBaHTOBBIC SIBICHUS

OmnsiTel Pesepdopaa u mianerapHas mMojaenb aromMa. Mozenb
aroma bopa. Mcnyckanue U morjomieHue cBera aroMoM. KBaHTHI.
JluHeityaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 0Oera- H ramMma-U3JIydeHUs.
Crpoenue atomHoro sigpa. HykiioHHas Mojenb aTOMHOrO siapa.
N3oromel.

PanunoaktuBHpie npeBpawmenus. Ilepmox  momypacmana
ATOMHBIX SIJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHUs 3apsAlOBOIO M
MacCOBOI'O YHCEN. DHEpPrusi CBSI3U aTOMHBIX saep. CBs3b MacChl U
sHepruu. Peakuuu cuHTe3a u neneHust anep. VICTOUHHMKU SHEPTHH
Comnnua u 3831 (MC).

Snepnas sHepreTuka. J{eCTBUS paJliOaKTUBHBIX U3JIYyYEHUN
Ha xuBble opranu3msl (MC).

JleMoHCcTpauuu

CHexTpsl U3JIy4eHHS U MOTJIOIEHUS.

2. CrieKTpbl pa3IU4HbIX Fa30B.

3. CrnexTp BogOpoOa.

4. HaGnronenue TpekoB B kamepe BuiibcoHa.

5. PaboTa cuéTurka MOHU3UPYIOIINX U3Ty4YEHHH.

6. Peructpanusa  u3ny4eHHs OPUPOIHBIX MHUHEPAIOB U
IIPOJYKTOB.

JlabopaTopHbie pabOTHI U OIBITHI
1.HabmtoieHne CIJIONTHBIX U JTMHEHUYAThIX CIIEKTPOB M3ITy4e

HUSL.
1. HccrnenoBaHue TPEKOB: U3MEPEHUE SHEPTUN YACTHUIIbI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusm).
2. N3mepenue paaroakTHBHOTO (hOHA.

[ToBTOpUTENBEHO-00001IAIONTNI MOTYITH
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[ToBTOPHUTENBHO-0000IIAOIIMI MOIYJIb TpEIHA3HAYCH IS
CUCTeMAaTH3aluHi U 0000IICHHUS MPEAMETHOTO COJEPIKAHUS U OMBITA
NesITeNIbHOCTH, TIPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca (DU3HKH,
a Takke ISl MOATroTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY JK-
3aMeHy 1o (hu3uKe I 00yJaronIuXcs, BRIOPABIIMX 3TOT YYCOHBIN
MIPeIMeET.

[Ipy w3ydyeHWW  JAHHOTO MOMYJS  pEATU3YIOTCS U
CUCTEMAaTHU3UPYIOTCSI BHJIBI JISATEIBHOCTH, HA OCHOBE KOTOPBIX
o0ecrnieunBaeTcs JOCTHKEHHUE TIPEIMETHBIX U METaIllPeIMETHBIX

IUTAHUPYEMBIX pe3yabTaToB o0y4eHus, dbopmupyercs
€CTECTBEHHO-Hay4YHasi TPAMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB
WCCJICTOBAHMS SIBIICHUH MPUPOBI M TEXHUKH, OBIIAJICHHE YMCHHUSIMH
O0BACHATH (U3UYECKHUE SIBICHUS, TPUMEHSISI TOTyYCeHHbIC 3HAHMUS,
peliaTh 3a7a4n, B TOM YHCJIe KAa9eCTBEHHBIC U SKCIICPHUMEHTAILHBIC.

[IpyHIMNWAIBHO ~ [EATENILHOCTHBIM  XapakTep  JAaHHOTO

paszena peaqu3yercs 3a CYET TOTO, YTO YYaIIHUecs BHITOTHSIIOT

3aJlaHusl, B KOTOPBIX UM MpejiaraeTcs: Ha OCHOBE MOJIYYEeHHBIX

3HAHWW PACMO3HABATh M HAYYHO OOBICHATH (DHU3UUECKHE SBICHHS B
OKpY>Karollel MpUpo/ie v MOBCEAHEBHOMN JKU3HU;

WCIIOJIb30BaTh HAYYHBIE METOBI HCCIICIOBAHUS (PUINICCKUX
SBJIIGHUH, B TOM 4YHUCJIE JUIsI TPOBEPKH TUIIOTE3 U TOTyYEHHS
TEOPETUICCKUX BBIBOJIOB;

OOBSICHAITH HAYYHBIE OCHOBBI Han0OJee BaKHBIX JOCTUKECHHM
COBPEMEHHBIX TEXHOJIOTHH, HaTpuMep, MIPAKTUIECKOTO
UCIOJIb30BaHUS PA3IMYHBIX UCTOYHUKOB SHEPTUU HA OCHOBE 3aKOHA
MIPEBPAIICHIS M COXPAHCHHSI BCEX M3BECTHBIX BUOB YHEPTHH.

Kaxxgas w3  Tem  fmaHHOrO  pas3ziena  BKJIIOYAeT
OKCIIEPUMEHTATbHOE HCCIIEe0BaHNE O00OOMIAIONMIETO  XapaKTepa.
Pa3nen 3aBepinaeTcst mpoBeieHUEM TUArHOCTUYECKOW U OLIEHOYHOM
paboTHI 32 KypC OCHOBHOM IITKOJIBI.
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IINTAHUPYEMBIE PE3VJIbTATDI OCBOEHUIA
YYEBHOI'O ITPEJIMETA «®U3UKA»

HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

Wzyuenne yuebHoro mpenmera «®Pusnka» Ha ypOBHE
OCHOBHOrO  oOmiero  oOpa3oBaHMsl  JOJDKHO  0oOecrednBaTh
JNOCTUKEHHE  CIEAYIOUIMX JMYHOCTHBIX, METAlPEIMETHBIX U
IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3VYJIBTATHI

[laTpuoTnyeckoe BOCIUTaHUE:

—TIpOSIBJICHUE MHTEpeca K HCTOPUUM U COBPEMEHHOMY
COCTOSIHHIO POCCUHCKOM (PU3NUYECKON HAYKH;

—IICHHOCTHOE OTHOILIECHHUE K JOCTHMXKCHHUSIM POCCHHCKHX
yu€HBIX (PU3UKOB.

I'paxnaHckoe 1 1yXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

—TOTOBHOCTb K AaKTUBHOMY Y4YacTUI0O B 0OCYXIEHUU
OOIIIECTBEHHO- 3HAYUMBIX M 3TUYECKMX MpOOJEeM, CBS3aHHBIX C
MPAKTUYECKUM MTPUMEHEHHEM JIOCTHKCHUN (DU3UKH;

—OCO3HaHUE BAKHOCTH MOPAJIBHO-3THYECKUX NPUHIUIIOB B
JESATEIBHOCTH YUYEHOTO.

DcTeTn4ecKoe BOCIUTAHUE:

—BOCIIPUATHE ICTETUYECKUX KaueCTB (PU3NYECKON HayKu: e
TapMOHMYHOT'O MIOCTPOEHUS], CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH.

[leHHOCTH HAYYHOTO MTO3HAHUS:

—OCO3HaHUE IIEHHOCTU (PU3MYECKOM HAyKH KaK MOIIHOTO
MHCTPYMEHTAa II03HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHUH,
BAYKHEMN- LIEM COCTABIIAIONICH KYJIBTYPBI,

—pa3BUTHE HAay4yHOW JIOOO3HATENBHOCTH, MHTEpeca K
HCCIIEIOBATENbCKOMN 1EITEIbHOCTH.

@dopmupoBaHUE KYyJIbTYpPhl 3/I0pOBbS M 3MOIMOHAIBHOIO
OJIaronoayqus:

—OCO3HaHUE LEHHOCTH Oe3o0macHoro oOpas3a KH3HM B
COBPEMEHHOM  TEXHOJOTMYECKOM  MHUpPE, BaXKHOCTH  IpPaBUII
0e30MmacHOro TMOBEIEHUS Ha TpaHCIOpPTe, Ha Joporax, c
AJIEKTPUYECKUM U TEIJIOBHIM  00OpYJOBaHHMEM B  JIOMAIIHUX
YCIIOBHSIX;

—Cc(hOpMHUPOBAHHOCTh ~ HABBIKA  pe(IeKCUH, MpPHU3HAHUE
CBOETO IpaBa Ha OMIMOKY U TAaKOT'0 JK€ MpaBa y JPyroro 4ejoBeKa.
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TpynoBoe BociuTaHue:

—AaKTUBHOE YYacTHE€ B PEUICHWU IPaKTHUUECKUX 3anad (B
pamMKax CeMbHM, ULIKOJIbI, TIOpoJa, Kpasi) TEXHOJIOIMYECKOH H
COLMAIILHOW HAINPABIEHHOCTH, TPeOyIOIMX B TOM YHUCIE H
¢bu3nUYecKuX 3HAHUH;

—MUHTEpeC K IPAKTUYECKOMY U3Yy4eHHIO Ipodeccui,
CBSI3aHHBIX C (PU3UKOI.

DKOJIOTH4€ECKOEe BOCIIUTAHUE:

—OpHUEHTalUsl Ha INpPUMEHEHUEe (U3UYECKUX 3HAHUU Ui
pelieHns 3agad B 00JIaCTH OKpYXKAaroUled cpelbl, IUIAaHUPOBAHMS
IIOCTYIIKOB ¥ OLIGHKM MX BO3MOXHBIX IOCIEICTBUN  JUIA
OKpY>Karollen Cpeibl;

—OCO3HaHUE TIJI00AJbHOIO  XapakTepa  SKOJIOTHYECKHUX
po0JIeM U MyTeH uX pereHus.

Ananranus 00ydarooLerocss K HW3MEHSIOIIUMCS  YCIOBUSAM
COLIMAJIbHOW Y IPUPOJHON CPEBL:

—TOTpeOHOCT, BO B3aUMOJICHCTBUM TIPU  BBITIOJHEHUHU
UCCIIEIOBAaHUM ¥ IPOEKTOB  (U3MYECKOH  HampaBIEHHOCTH,
OTKPBITOCTD OIIBITY Y 3HAHUAM JIPYTHX;

—TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4epe3
IIPAKTUYECKYIO JESITEIbHOCTD;

—TI0TpeOHOCTE B (DOPMUPOBAHMM HOBBIX 3HAaHUH, B TOM
guciie (HOpMyIUpOBaTh HJAEU, MOHITHUS, TUIOTE3bl O (PUINYECKUX
00BEKTaxX U SIBJICHHUSAX

—OCO3HaHue  JePUIUTOB  COOCTBEHHBIX  3HAaHUM U
KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;

—IIJJAaHUPOBAaHUE CBOETO Pa3BUTHS B MPHUOOPETEHUU HOBBIX
(bu3NYeCKUX 3HAHUI;

—CTpEMJICHUE AaHAJU3UPOBATh U BBIABIATH B3aUMOCBS3U
IPUPOJIBI, OOIIECTBA U SKOHOMUKH, B TOM YHCJIE€ C UCIOIb30BAHUEM
(bu3NYeCKUX 3HAHUI;

—OIleHKa CBOUX JECWCTBUH ¢ y4YETOM BIUSHUA Ha
OKPY’KAIOIIYIO CPEY, BOBMOXHBIX IJ100AIbHBIX MMOCIEACTBHIA.

METAIIPEJIMETHBIE PE3VJIbTATHI
YHuBepcanbHbI€ I03HABATEIbHbIE IEVICTBUS
BbazosBrle jornueckue neliCTBUA:
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—BBISABIIATh M XapaKT€PU30BaTh CYIIECTBEHHBbIC NPU3HAKU
OOBEKTOB (SIBIICHUN );

—YCTaHABJIUBATh CYIIECTBEHHBIH MpPU3HAK KiIaccU]UKAIIH,
OCHOBAHUS JJIs1 0000ILEHHS U CPaBHEHHS,

—BBISBIISATh  3aKOHOMEPHOCTH W MPOTHUBOPEYUS B
paccMarpuBaeMbIX (hakTax, JaHHBIX U HAOJIOJCHUAX, OTHOCAILIUXCS
K (PU3UYECKHUM SIBJICHUSM;

—BBISABIISATh MIPUUUHHO-CJIEICTBEHHBIE CBSI3U MPU HU3YUCHHUH
¢u3nveckux  SBIEHHMA W  TPOLECCOB; JeNaThb  BBIBOJBI  C
UCIIOJIb30BAaHUEM JIEYKTHUBHBIX U WHAYKTUBHBIX YMO3aKIIOUYCHU,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PH3MUECKUX BEIUYHH;

—CaMOCTOSITEJILHO BBIOMpaTh CIOCO0 pelIeHus y4eOHOH
¢busnueckoil 3amaun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB PEILICHUS,
BbIOOp Hambojee MOAXOAAUIETO C YY4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHUEB).

bazoBble nccnenoBaTenbCcKue JeCTBUS:

—MWCIONB30BaTh ~ BONPOCHI ~ KaK  HCCIEIOBATENIbCKHIA
MHCTPYMEHT MTO3HAHHUS;

—TIPOBOJUTh IO CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY
OMBIT, HECIOXHBIA  (U3MUECKUH  HKCHEPUMEHT, HeOOJbIIoe
uccienoBanue (pU3NIECKOro SBICHUS;

—OIIeHUBaTh Ha  MPUMEHUMOCTh W  JOCTOBEPHOCTH
nHpOpMANHIO, TIOJIYYEHHYIO B  XOJE  HWCCICHOBAaHUS WU
IKCIEPUMEHTA;

—CaMOCTOATENHLHO (POpMyIHUpOBaTH OOOOIIEHUS U BBIBOJIBI
0 pe3yabTaTaM MPOBEAEHHOTO HAOIIOIEHH S, OTIBITA, HICCIICIOBAHNS;

—IIPOTHO3UPOBATh  BO3MOXKHOE  JAJIbHEHIIee  pa3BUTHE
(bU3MYECKUX TIPOIECCOB, a TAK)KE BBIBUTATH MPEIONOKEHUS 00 UX
Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabota ¢ undopmarmeii:

—IIPUMEHSTH Pa3IMYHbIE METOJbI, HHCTPYMEHTHI U 3aIPOCHI
npu TOUCKe W oTOope uHPOpMAMKM WM JAHHBIX C Y4ETOM
MPEIOKEHHON yueOHON (Dr3nyuecKkoi 3a1auu;

—aHaJIM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIIPETUPOBATH
WHGOPMAIIHIO PA3IMIHBIX BUAOB U (OPM IpeCTaBICHNUS;

—CaMOCTOSITeIbHO ~ BBIOMpAaTh  ONTUMAIBHYIO  dopMy
mpecTaBiIeHus] HHPOPMAIIMK U WLTIOCTPUPOBATH PelllaeMble 3a/1a4uH
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HECJIO)KHBIMU CXEMaMH, JAuarpaMMaMu, HHOW Trpadukod M HX
KOMOWHAIUSMH.

YHuBepcaibHble KOMMYHUKATUBHbBIC IEHCTBUS

Oobwenue:

—B X0Jle O0CYXIeHHs y4eOHOro MaTepualia, pe3yJIbTaTOB
71ab0paTOpHBIX pabOT U MPOEKTOB 3aJaBaTh BOMPOCHI M0 CYIIECTBY
00Cyk/1aeMOi TeMbI U BBICKA3bIBaTh HJICH, HAIICJIEHHBIC HA PEIICHUE
3a/lauM U Mojjep>kaHue 01aroxenaTeaIbHOCTH OOIIEHUS;

—COIIOCTABJISATh CBOM CYXKIEHHUS C CYXKACHUAMU JPYTHUX
YYaCTHUKOB JlMajora, OOHAapyXHUBaTh pazdylMe U CXOICTBO
TO3UIINH;

—BBIpa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U IMCbMEHHBIX
TEKCTax;

—IyONMYHO TIPEACTABIATH  PE3YJIbTaThl  BBITOJHEHHOTO
(Gu3M4IEeCKOTOo ONbITa (IKCIEPUMEHTA, HCCIIEJOBAHUS, IPOCKTA).

CoBMecTHas AesITeIbHOCTD (COTPYIHUYECTBO):

—TIOHUMAaTh M MCIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHON U
WHIUBUAYAIBHON pabOThl MpPU PElICHUU KOHKPETHON (pU3NYEeCcKOit
IpOo0JIEMBL;

—IIpUHUMATD LeNu COBMECTHOM NeSTENIbHOCTH,
OpPraHMU30BbIBATh JEHCTBUS MO €€ JOCTUKEHUIO: PAaCIpPENesTh PO,
00CyX/1aTh MPOLIECCHI U PE3YyIbTaThl COBMECTHON paboOThI; 00001IATh
MHEHHS HECKOJIBKUX JIIOICH;

—BBINOJHATh CBOIO YacTh PabOThI, JOCTUrasi Kaue€CTBEHHOTO
pe3yJibTaTa 1o CBOEMY HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JIEHCTBUS
C IPYTUMH YJ€HAMU KOMaH/IbI;

—OILIEHMBAaTh Ka4€CTBO CBOErO BKJIaJa B OOIIMK MPOAYKT IO
KPUTEPHSIM, CaMOCTOSATENIBHO C(HOPMYIMPOBAHHBIM YYaCTHUKAMHU
B3aMMO/ICHCTBUS.

YHuBepcanbHbIE PETYIATUBHBIE NEHCTBUS

Camoopranusanysi:

—BBISABIIATH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYaLIUSX,
TpeOYIOUMX ISl pelIeHus] PU3NIECKUX 3HAHUM;

—OpPHUEHTHUPOBATBCS B PA3NIMUYHBIX [OAXO0JAX IPUHATHUSA
peumieHni (MHAMBUAYAJIbHOE, MPHUHITHE pEHIeHUs B TpYIIe,
MPUHATHE PELICHUH TPYIIOi);

—CaMOCTOSITEIbHO ~ COCTaBIISAITh ~ QJTOPUTM  PELICHUS
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¢bu3nyecKkoil 3a1a4u WK TUIaHa UCCIEA0BAaHUS C YUETOM UMEIOUINXCA
pPECYpcOB H COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
IIpeJIaracMble BapUaHThl PEILICHUM;

—JlenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CamoxoHTpoIIb (pedekcus):

—J1aBaTh aJICKBAaTHYIO OIICHKY CHTYaIlMH U MpeJiarath IiaH
€€ U3MCHCHUS;

—OOBSICHITh ~ MPUYHUHBI  JTOCTHDKEHUS  (HEIOCTHIKEHUS)
pE3yNbTaTOB  JIEATENbHOCTH, [JlaBaTh OLIEHKY HIPUOOpEeTEHHOMY
OTIBITY;,

—BHOCUTH KOPPEKTUBBI B JCSATEILHOCTH (B TOM YHCIIE B XOJI
BBITIOJTHEHUST (PU3MUYECKOTO UCCIICJIOBAHMS I MPOEKTa) HA OCHOBE
HOBBIX OOCTOSITENTLCTB, U3MEHUBIINXCS CUTYallUi, YCTaHOBJIEHHBIX
OIMMOOK, BOHUKIIUX TPYTHOCTEH;

—OIIEHUBATh COOTBETCTBHUE PE3YJIbTATA IIEJIA U YCIOBUSIM.

DOMOIMOHATIbHBIA UHTEJICKT:

—CTaBUTh ce0sI HA MECTO JIPYTOro YeJIOBEKa B X0 CIIOpa WK
IUCKYCCUHM Ha HAy4YHYIO TE€My, MOHUMAaTh MOTHUBBI, HAMEPEHHS H
JIOTUKY JPYTOTO.

[TpunsiTHE ceOs U IPYTUX:

—TpU3HaBaTh CBOE TMpaBO Ha OMHMOKYy WpHU pElICHUU
(bu3HYECKUX 33]1a4 WIA B YTBEPKACHHUSIX HA HAYIHBIC TEMbI U TAaKOE
e MPaBo JIPYroro.

[MPEJMETHBIE PE3VYJIbTATHI

7 KJacc

[IpenmeTrHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTh c(POPMHUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUMN:

—MWCIONb30BaTh TMOHATUSA: (PU3MUECKHME U XUMHYECKHE
SBJICHUS; HAOIO/IEHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a; €AMHUIIBI
(¢u3NYeCKUX BEIUYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSHUSA
BemiecTBa  (TBEpAOE, IKUAKOE, Ta3000pa3HOE); MeXaHHYECKOoe
IBUKEHHE (paBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSMOJIMHEIHOE),
TpaeKTopusi, pPaBHOJAEHCTBYIOIIAs cui, Jedopmauus (ympyras,
MJIACTUYECKAs ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

—pa3nuuath sABJIeHUS (AU@Qy3us; TEMIOBOE JIBH)KEHUE
YacTHUIl BEUIECTBa; pABHOMEPHOE JBUKEHHE; HEPAaBHOMEPHOE
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JBM)KEHUE; MHEPIMS; B3aUMO/ICHCTBHE TeJl; pABHOBECHE TBEPBIX TEJI
C 3aKpEIUIEHHOM OCBIO BpallleHUs; Iepefada AAaBJICHUS TBEPABIMU
TeJlaMU, KUJAKOCTSIMM U razaMu; atMoc(hepHoe JaBieHue; IaBaHue
TEJ; TPEBpAIICHUS MEXAaHUYECKOW SHEPruM) MO ONHCAHUIO UX
XapaKTEpHBIX CBOICTB M HAa OCHOBE OIBITOB, JAEMOHCTPHUPYIOLIMX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

—pacro3HaBaTb MPOSBICHHWE M3YYCHHBIX  (PU3UUECKUX
SBJICHUI B OKPY>KAIOILIIEeM MUpPE, B TOM YHclie (U3NIECKUE SBJICHUS B
IIPU- pOJIE: IPUMEPHI IBMXKEHUS € PA3IMUYHBIMU CKOPOCTSIMU B )KUBOM
Y HEXXMBOH NPUPOAE; NEHCTBHE CUJIBI TPEHUS B MPHPOJIC U TEXHUKE;
BIIMSIHME aTMOC(EpPHOro JaBJICHUs Ha UBOM OpraHu3M; IIaBaHUE
PBIO; pHIYAry B TEJE YEIOBEKA; IPH 3TOM IIEPEBOIUTH MPAKTHYECKYIO
3ajjauy B Yy4eOHYIO, BBIIENATH CYILECTBEHHbIE CBOWCTBA/NPU3HAKU
(U3NIECKUX SIBIICHHIA;

—ONHCHIBAaTh W3YYCHHBIE CBOMCTBA Ten W (pu3muecKue
SBJIGHUS, MCIONb3yd (u3Mueckue BeIMUMHBI (Macca, OOBEM,
IUIOTHOCTh BEILECTBA, BPeMs, IyTh, CKOPOCTb, CPEIHSS CKOPOCTb,
CWJIa YIPYroCTH, CHUJIa TSKECTH, BEC Teja, CHJIa TPEHUs, JaBJICHUE
(TB€pmoro  Tema, IKMAKOCTH, Tasa), BHITAJKUBAIOUIAA CHIIA,
MeXaHu4eckass padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBIL,
KO3 (QUIMEHT IMOJIE3HOTO JEHCTBUS MEXAHHW3MOB, KUHETHYECKas U
MOTEHIMAJIbHAsE SHEPTHs); MPH ONHCAHWU TPABMWIBHO TPAKTOBATh
¢u3n4YecKUi CMBICII UCHOJb3YEMBIX BEJIMYMH, MX OOO3HAYEHUS U
eIMHUIIB! PU3UIECKUX BEITHYUH, HAXOIUTH (POPMYIIBI, CBSA3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEJIIMYMHY C JPYTMMHU BEJTUYMHAMH, CTPOUTh
rpadMKy H3y4eHHBIX 3aBUCUMOCTEN (PM3NIECKUX BEITMYNH;

—XapaKTepu3oBaTh CBOMCTBa Tel, (pU3MUECKUE SBICHHUS U
IPOIIECChl, MCIOJIb3Ysl MpaBWiia CIOXKEHHS CHI (BIOJIb OJHOM
psSMON),

3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, HpaBUIIO
paBHOBecusl pbryara (010Ka), «3070TO€ MPaBUIIO0» MEXAHUKH, 3aKOH
CO- XpaHEHUSI MEXaHUUECKOW SHEPTHU; TPH 3TOM JaBaTh CJIOBECHYIO
GOopMyIHMpPOBKY 3aKOHAa U 3alUChIBATh €ro MaTeMaTHYecKoe
BBIPAKEHUE;

—OOBSICHIATh (PU3NYECKHE SIBICHHUS, MPOLECChl U CBOMCTBA
Tel, B TOM 4YHCIE€ M B KOHTEKCTE CHUTYyallUil TNpPaKTHUKO
OPHEHTUPOBAHHOTO XapaKTepa: BBISIBIISATh PUIUHHO-CIICICTBEHHBIE
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CBSI3HU, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX IIaroB C ONOPOH Ha
1—2 u3y4yeHHBIX CBOWCTBA (PHU3MYECKUX SBICHHH, (UINIECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

—pemaTth pacyéTHbIe 3a7auu B 1—2 JEUCTBUS, UCIONB3YS
3aKOHBl U (OPMYIbI, CBA3bIBAIOIIME (U3NYECKUE BEIUYHMHBI HA
OCHOBE aHalM3a YCJIOBHUS 33aJaud 3alUCBIBATh KPAaTKOE YCIOBUE,
HOJICTABIATh (PU3MYECKHE BEIUYMHBI B (OpMYJbl U NPOBOAUTH
pacu€Tbl, HAXOAWTh CIPABOYHBIC JAaHHBIC, HEOOXOIUMBIE JUIS
pelieHust  3ajad, OLEHUBAaThb  PEAIMCTUYHOCTh  MOJYYEHHOM
(U3HYECKON BETNINHBL;

—pacro3HaBaTh IPOOJEMbl, KOTOPbIE MOXKHO PELIUTh IPH
noMomy (U3MYECKHMX METOAOB; B OINUCAaHUM MCCIIEJOBAHUS
BBIIEJISITh IIPOBEPSIEMOE TMPEANONIOKEHHE (TUIOTE3Y), pa3inudarb U
MHTEPIPETUPOBATh IOJYUYECHHBIH pe3yiabTaT, HaXOIUTh OIIMOKU B
XO/I€ OIIBITA, JEJIaTh BBIBOJBI [10 €T0 PE3YJIbTaTaM;

—IIPOBOJIUTH OMbITHI 110 HAOIIOACHUIO (PU3UUECKUX SBICHUI
WK (PU3UYECKUX CBOWCTB Tel: (POPMYIHPOBATH IPOBEPSEMBIC TIPE/I-
MIOJIOKECHMS, codupaTb ~ YCTaHOBKY U3  TNPEAJIOKEHHOIO
000pyIOBaHUS, 3aIUCHIBATH X0/ OIBITAa M (POPMYITUPOBATH BHIBOJIBL;

—BBINOJHATh TNPSAMBIE H3MEPEHHUs] PACCTOSIHUSA, BPEMEHH,
Macchl Tesa, 00bEMa, CHIIbI U TeMIEepaTypbl C MCIIOIb30BAaHHEM
aHAJIOTOBBIX M LU(POBBIX MNPHOOPOB; 3aMUCHIBATh IMOKA3aHUS
npubopoB ¢ y4uyéToM 3aJaHHOW aOCOJIIOTHOM IOIpPEeHIHOCTH
U3MEpEHU;

—TIPOBOJIUTH UCCIIEJOBaHHE 3aBHUCHUMOCTH OJTHOM
¢u3nyeckoil BEMMYMHBI OT JAPYroM C MCIOJB30BAaHHEM MPSMbBIX
U3MepeHuil (3aBUCUMOCTH ITyTH PaBHOMEPHO JBUXKYIIETOCs Teja OT
BpPEMEHU JBIKEHUS Tella; CHJIbl TPEHUs CKOJIBbKEHHs OT Beca Teja,
KadyecTBa 0OpabOTKM TOBEPXHOCTEW TN W HE3aBUCUMOCTU CHIIBI
TPEHUsI OT IUIOLIAJM CONPUKOCHOBEHHS TEN; CHJIbl YNPYTrOCTH OT
VIJIMHEHUS. TPYKWHBI, BBITAJKUBAIOMIEH CHJIBI  OT 00BEMa
NOTpY)KEHHOW YacTM Tela M OT TIUIOTHOCTH JKUAKOCTH, €&
HE3aBHUCUMOCTH OT IUIOTHOCTH Tejla, OT TJyOWHBI, Ha KOTOPYIO
MOTPY)KEHO TEJIO; YCIOBHM IJIaBaHUs TeJ, YCIOBHM paBHOBECHS
ppluara u OJOKOB); y4yacTBOBaThb B IUIAHMPOBAHUHM Y4e€OHOIO
UCCIIEIOBAaHMsI, COOMpaTh YCTAaHOBKY M BBINOJIHATh H3MEPEHUs,
clenys MpeagoKeHHOMY IUIaHy, (PMKCHpPOBAaTh PE3yJIbTaThl
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NOJTYYEHHOH  3aBUCHMOCTH  (DM3MYECKHMX BEIMYMH B  BHIC
MPEeNJIOKEHHBIX TabmuI, W TpaduKoOB, [enaTh BBIBOABI II0
pe3yJibTaTaM UCCIIeIOBaHuUS;

—IIPOBOJUTHL KOCBCHHBIC H3MCPCHUSA (bPISI/I‘ICCKI/IX BCIIMYNH
(TUTOTHOCTH BEIIECTBA JKUAKOCTH M TBEPIOrO Tena; CHja TPEHHS
CKOJIBXXCHU A, JaBJICHUC BO3yXa, BbITaJIKHMBArOIasa CHJIa,
AEUCTBYIOIAsi Ha MOTPYXKEHHOE B JKUAKOCTH Teno; Koddduiment
II0JIE3HOTO JEMCTBUS IPOCTHIX MEXAHU3MOB), CIIELys PEAJIOKEHHON
MHCTPYKIHH: Opyd  BBIIOJHEHUWH ~ W3MEpPEHUH  coOupartb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY M BBIYUCIIATHL 3HAYCHUC HCKOMOM
BEJTMYHHBL;

—Cco0II0/1aTh MpaBUjIa TEXHUKU 0€30MacHOCTH Tpu padoTe ¢
1a00opaTOpHBIM 000PYIOBAHUEM;

—YKa3bIBaTh NPUHIUIIBI JEHCTBUS IPUOOPOB U TEXHUUECKUX
YCTPOWCTB: BECHI, TEPMOMETp, AMHAMOMETp, COOOIIAIOIINECsS CO-
Cynel, OapoMmerp, pblYar, TOJBMKHBIA W HEMOJBIKHBIA OJIOK,
HaKJIOHHAsI TUIOCKOCTB;

—XapaKTCpU30BaTh IIPUHIHUIIBL ﬂeﬁCTBHﬂ N3YUYCHHBIX
npuOOpPOB U TEXHUYECKUX YCTPOWCTB C ONMOPOW HAa MX OmMUCaHus (B
TOM YHUCIIE: TTOIAITHAKH, YCTPOMCTBO BOJOMIPOBOJA,
THPABINYECKUI Pecc, MAaHOMETP, BBICOTOMED, MOPIIHEBON HACOC,
apeoMeTp), UCTIOIb3Ysl 3HAHMS O CBOMCTBAX (PM3WYECKHUX SBICHUU U
HEOOXO0MMBbIE (PU3HYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

—MOpUBOIUTE TPHMEPHl / HAaXOOUTh HMHMOPMALUIO O
npuMepax TMPaKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWUH B
MMOBCETHEBHOM JKM3HU i1 o0ecriedeHus: O€30MacHOCTH TIpU
oOpamieHnn ¢ TpuUOOpaMH W TEXHHYECKUMH YCTPOHCTBaMH,
COXpaHEHHs 3J0POBbS M COOJIOJCHUS HOPM OKOJOTHYECKOTO
TIOBE/ICHUS B OKPYXKAIOLIEH Cpele;

—OCYIIECTBISATh OTOOP HMCTOYHHKOB WH(OPMAIMA B CETH
I/IHTCpHeT B COOTBCTCTBHUH C 3aJdaHHBIM IMOMCKOBBIM 3aIlpOCOM, Ha
OCHOBE HMEIOIUXCS 3HAaHUH M MTYTEM CpPaBHEHHUS pa3IMYHBIX
HUCTOYHHUKOB BBIACIATH I/IHCbOpMaHI/IIO, KOTOpas SABJISACTCA
NPOTUBOPEUNBOMN MIIH MOXKET OBITh HEZOCTOBEPHOIA;

—MUCIIOJIB30BAaTh IIPH  BBIIIOJHCHHUHU y‘Ie6HBIX BallaHI/Iﬁ
HAYYHO-TIONYJISIPHYIO ~ JTUTEPATypy (PHU3HYECKOTO  COJCpIKaHHS,
CIIPaBOYHBIE MaTEPHUAIIbI, pecypchl ceTu MHTepHeT; BianeTsh
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puéMamMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus
nH(OpMALINY U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

—Cco03/1aBaTh COOCTBEHHBIE KPATKHE MHCbMEHHBIE M YCTHBIC
COOOIICHUS HAa OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIuu (GU3NIECKOTO
COJIEp’KaHusl, B TOM 4HCJIE IyOJIMYHO JAeNaTh KPaTKUE COOOIEHUs O
pe3ynbraTtax MpPOEKTOB WM YYEOHBIX HCCIEIOBAaHUMN; IMPH 3TOM
IPaMOTHO MCIIOJb30BaTh M3YyYEHHBIN MOHATUMHBIA ammapar Kypca
(bu3KKH, COMPOBOXKIATH BHICTYIIJICHUE MTPE3EHTAIUECH;

—TIpU BBHINOJHEHUH Y4YeOHBIX IPOEKTOB U HCCIEI0BAHUMN
pacnpenenatb OOS3aHHOCTM B TPyOIe B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3a/a4aMH, CIEIUTh 34 BbBIIOJHEHUEM ILIAHA
NEeNCTBUM, aJeKBaTHO OLIEHMBAaThb COOCTBEHHBIM  BKJIag B

ACATCIIBHOCTH Fp}/HHI)I; BI)ICTpaI/IBaTB KOMMYHI/IKaTI/IBHOG
B3aMMO/ICIICTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.
7 KJace

IIpenmetHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y O0YHAIOIIUXCS YMEHUI:

—MUCHOJb30BATh IOHATUSA: Macca M pa3Mepbl MOJEKYI,
TEIUIOBOE JBMIKEHHE aTOMOB W MOJIEKYJ, arperaTtHble COCTOSHUS
BEIIIECTBA, KPUCTAJUIMYECKHE U aMop(HbIe Teja, HACBILICHHBIH U
HEHACBILICHHBIM  Map, BIAXHOCTb  BO3AyXa;  TeMIEparypa,
BHYTPEHHSII DHEpPIus, TEIUIOBOW JBHUraTelb;, AJIEMEHTApHBIN
ANEKTPUYECKUN 3apsii, JJIEKTPUYECKOE TI0JIe, MPOBOAHUKH U
JTUDJIEKTPUKHU, IIOCTOSIHHBIN 2JIEKTPUYECKHUN TOK, MAarHUTHOE TI0JIE;

—pasnuyath ABJIeHUs (TEIJIOBOE  pacllMpeHHe/CKaTHe,
TeIionepeiaya, TEINIOBOE PaBHOBECUE, CMAauMBaHHUE, KallMJUIIPHBIE
SIBJIGHUS, MCIIApEHHE, KOHACHCAlMs, IUIaBJIEHUE, KpUCTAIIU3alus
(oTBepAeBaHME), KHUIIEHHE, TeIulonepeaada (TEIIONPOBOAHOCTb,
KOHBEKIIMSI, MW3JIyY€HHUE); DIEKTpU3alusi Tel, B3auMOJeiCcTBHE
3apsA00B, ACUCTBHS IJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKaHUE,
B3alMOJICIICTBIE MAarHWTOB, JAEWCTBUE MArHUTHOIO TIOJSI Ha
MPOBOJIHUK C TOKOM, DJIEKTPOMAarHUTHAs MHIYKIMSA) 10 OMHCAHUIO
UX XapaKTEepPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX
TaHHOE (PU3UYECKOe SIBIICHUE;

—pacro3HaBaTb  NPOSBIEHHUE H3YYEHHBIX  (DU3MYECKHX
SBJICHUH B OKPY’KAIOLIEM MHUpE, B TOM 4Hcie (PU3HMUECKUE SIBICHUS B
MIpH- POJIE: MOBEPXHOCTHOE HATSKEHNE U KalTWJUISIPHbIE SIBJICHUSI B
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IIPUPOJE, KPUCTAIIBI B Npupoze, udirydeHue ConHua, 3aMep3aHue
BOJIOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHHME pOCHI, TyMaHa, HHed,
CHEra; IEKTPUUECKHUE ABJICHHS B aTMOC(epe, JEKTPUIECTBO KHUBBIX
OpPraHU3MOB; MAarHWTHOE ToOJe 3eMJH, JApeid MOoICoB, pOJIb
MarHMTHOT'O IOJIS AJIs )KM3HU Ha 3eMJle, OJISIPHOE CUSHUE; TIPU 9TOM
NEPEeBOUTh MPAKTUYECKYI0 337adyy B Yy4eOHYIO, BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA/IPU3HAKN (PU3UUECKUX SBIECHUM;
—OMHCHIBaTh M3YYCHHBIE CBOMCTBA Tel U (hu3HyecKue
ABJICHUsI, UCHOJb3ysd (u3MUecKre BeIMUYUHBl (TeMIeparypa,
BHYTPEHHSI  DHEprus,  KOJMYECTBO  TEIUIOTHI,  yJeibHas
TEIUIOEMKOCTh BEILECTBA, yJENbHAs TEIUIOTa IUIABJICHMS, yAEIbHas
TEIUIOTa MapooOpa30BaHMs, yAEIbHAs TEIUIOTa CrOpPaHUs TOILIMBA,
KOYQ(QUIMUEHT  MOJIE3HOr0  JEeMCTBUSA  TEMJIOBOM  MAIIMHBI,
OTHOCHUTEJIbHASl BIIAQXKHOCTh BO31yXa, 2JEKTPUUECKUM 3apsi, cuia
TOKa, JJIEKTPUYECKOE HAIPSDKEHUE, CONPOTUBIEHUE INPOBOJHUKA,
YIEIbHOE CONPOTHUBIIEHUWE BEIIECTBA, pabdoTa U  MOIIHOCTh
JIEKTPUYECKOr0 TOKA); MPH OMNMCAHUM MPABUIBHO TPAKTOBATh
(bu3NYeCKUii CMBICT HCIIOJNB3YEMBIX BEJIWYHH, O0O03HAUYCHUS U
eMHULIB! PU3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILNE
JaHHYIO (PU3UUYECKYI0 BEJIMYUHY C JIPYTUMH BEJIMYMHAMU, CTPOUTH
rpadMKu U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;
—XapaKTepu3oBaTh CBOICTBa Tel, (U3MYECKHUE SBICHUS U
IIPOLIECCHI, UCTONb3Ys OCHOBHBIE HIOJIOKEHHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHLIUIT
CYNEpIO3UIMHU MoJeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS
3apsna, 3akoH Oma Jj1s ygacTka 1en, 3akoH [[xoyns—IJlenna, 3akoH
COXpaHEHMs HPHEPIuu; MpHU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIlUCBIBATh €r0 MaTEMaTHUUECKOE BBIPAKEHHUE;
—OOBACHATh (PU3MUECKUE MPOLIECCHl U CBOMCTBA Tel, B TOM
yuciie M B KOHTEKCTE CHUTyallud NpPaKTUK OPUEHTHUPOBAHHOTO
XapakTepa: BbIABIATE IPUYMHHO-CIECJCTBEHHBIE CBS3H, CTPOMTH
oO0bsicHeHHWe M3 |—2 JOormyeckux miaroB c omopod Ha 1—2
M3YYEHHBIX CBOMCTBAa (DU3MUYECKUX SIBICHUU, (PU3UUYECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEH;
—pemarb pacuy€THbIE 3ajauyn B 2—3 NEHCTBUS, UCHOJIb3Ys
3aKOHBI M (OPMYJIbl, CBA3BIBAIOIIME (U3HUECKUE BEIMYMHBL Ha
OCHOBE aHaJIN3a yCJIOBUS 3aJja4ul 3alUChIBaTh KPAaTKOE yCIOBUE,
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BBISIBIIATh HENOCTATOK JAHHBIX JJIS PEIICHUs 3a]add, BBIOWpATh
3aKOHBI U (OPMYIBI, HEOOXOAUMBIE ISl €€ pelIeHHs, TPOBOIUTH
pacy€Thl W CpaBHUBATh IOJYYCHHOE 3HA4YCHHE (Pu3nUecKon
BCIIMYMHBI C U3BECTHBEIMM JAHHBIMU,

—pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXXHO PEIIUTh MPH
MOMOIITY (PU3UIECKUX METOIOB; UCIIONB3YS OMUCAHUE HCCIICIOBAHUS,
BBIJICTISATh MPOBEPSIEMOE MPEANOJIOKEHHUE, OLICHUBATh NMPAaBUILHOCTD
MOPsiIKa TPOBEICHUS UCCIICIOBAHUS, J€JIaTh BHIBOIbI;

—TPOBOJUTH OMBITHI MO HAOMIOACHUIO (DU3UUYCCKUX SBJICHUN
WM QU3NYECKUX CBOWCTB TeN (KAMMUISIPHBIC SBJICHHUS, 3aBUCUMOCTh
JaBJIEHUS BO3AyXa OT ero oObéMa, TeMIlepaTypbl; CKOPOCTH
mpolecca OCTHIBAaHUSI/HATPEBAaHUs TMPU U3JIYYCHUHW OT I[BETa
W3ITy4aroeil/IorIonaoIIeld MOBEPXHOCTH; CKOPOCTh HCHapeHus
BOJBI OT TEMIEPATypbl KUAKOCTH M IO €€ TMOBEPXHOCTH;
AJIEKTpU3aLMs TEJl U B3aUMOJICUCTBUE DJICKTPUUYECKUX 3apsi/iOB;
B3aUMOJICHCTBUE MOCTOSIHHBIX MAarHUTOB, BU3yaJIU3aIlisl MAarHUTHBIX
IoJied ITOCTOSIHHBIX MArHUTOB, ACWCTBUS MAarHHTHOTO OIS Ha
MPOBOJHUK C TOKOM, CBOWMCTBAa JJIEKTPOMAarHuTa, CBOMCTBA
BJIEKTPOJIBUTATEIS IIOCTOSTHHOTO TOKa): dbopMynupoBath
MPOBEPSIEMBbIE  TIPEANOJOXKEHHS,  COOMpaTh  yYCTAaHOBKY U3
MPEIJIOKEHHOT0  O0OpYJOBaHMs; OINUCHIBATH XOJ OMNbITa U
(hopMyTupOBaTh BBIBOJIBL;

—BBIIOJHATH psIMbIE HU3MEPEHUS TeMITepaTyphl,
OTHOCUTENIbHOM BIIA)KHOCTH BO3AyXa, CUJIBI TOKA, HANPSDKEHHS C
WCIIOIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U JIaTYUKOB (DU3UUECKUX
BEJIMYUH; CPaBHUBATH PE3YyJIbTaThl U3MEPEHUHN C YUETOM 3aJaHHOU
a0COIIOTHON MOTPEIIHOCTH;

—IpPOBOJIUTH HCCICA0BaHUE 3aBUCHMOCTHU OJHOMU
(U3UYECKON BEJIIMYMHBI OT JPYroil C HCIOJB30BAHUEM TMPSMBIX
U3MepeHuil (3aBHCHUMOCTh COMPOTHUBJICHHUS MPOBOAHHKA OT €ro
JUIMHBI,  TUIOMIAAM  TOMEPEYHOr0  CEYEHUss U YAEIbHOTO
CONMPOTHUBIICHUS BEIIECTBA MPOBOJIHUKA; CHJIBI TOKA, UJIYILIETO Yepe3
MPOBOJIHUK, OT HaNpsOHKEHUS Ha TMPOBOJHUKE; WCCIICIOBAHHE
MOCJIEIOBATELHOTO U MapajljIeIbHOTO COEIUHEHUNU MPOBOJIHUKOB):
MJIAHUPOBATh HCCIIEIOBAaHWE, COOMPATh YCTAaHOBKY U BBITIOJIHSTH
U3MEpEeHUs, CIeays NpeIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3yIbTaThI MOTYYEHHON 3aBUCHMOCTH B BUJI€ TaOJIHUI] ¥ TPA(UKOB,
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JIeNaTh BBIBOJIBI 1O pe3yJIbTaTaM UCCIIEIOBAHNUS;
—TIPOBOJUTh KOCBEHHBbIE M3MEpeHHs] (PU3MUECKUX BEITUYHUH
(ynenpHas TEIIOEMKOCTb BEIIECTBA, COINPOTUBICHHE IPOBOJHMKA,
paboTa ¥ MOIIHOCTb DJJIEKTPUYECKOrO0 TOKa): IUIAHUPOBATH
U3MEpeHusi, CcOoOMpaTh OSKCIEPHUMEHTAIBHYIO YCTAHOBKY, CIEAys
MPEAJIOKEHHON HHCTPYKLIUH, U BBIYUCIIATh 3HAUCHUE BEJIMYUHBL;

—C00JII0/1aTh MpaBuiia TEXHUKH 0E€30MacHOCTU IpU paboTe ¢
J1a00paTOPHBIM 000PYIOBaHUEM;

—XapaKTepu30BaThb  IMPUHLHUIBI  JEUCTBUS  M3YYEHHBIX
npuOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX OMUCAHUS (B
TOM YHCJE: CHCTEMa OTOIUIEHUS JIOMOB, TUIPOMETp, NapoBas
TypOuHa, aMIiepMeTp, BOJIBTMETP, CUETUUK IICKTPUUECKOM IHEPTHH,
3JIEKTPOOCBETUTENLHBIE pudOpHL, HarpeBaTesbHbIE
ANEKTPONpUOOpsl  (IPUMEPHI), SJICKTPUUECKUE MPEIOXPAHUTENH;
ANEKTPOMArHuT, 3J1EKTPOABUIaTeNb MOCTOSHHOTO TOKA), MCIONb3YsI
3HaHHUA O CBOWCTBaXx (UBNYECKUX SBICHUH U HEOOXOAMMBIE
¢bu3nveckre 3aKOHOMEPHOCTH;

—pacro3HaBaTh [POCTbIE TEXHUYECKHUE YCTpPOWCTBA U
M3MEPUTENBbHBIE TPUOOPHI MO CXeMaM M CXEMaTHYHBIM PUCYHKaM
(KUJIKOCTHBIH TEpPMOMETp, TEPMOC, IICUXPOMETP, THUTPOMETD,
JBUTATEIb BHYTPEHHErO CrOPAaHMs, JJIEKTPOCKOI, PeocTar);
COCTABJISITh CXEMBI DJIEKTPUUECKUX IENeH ¢ MOCIeI0BaTEeIbHbIM U
napajuleIbHBIM  COEAMHEHHWEM JJIEMEHTOB, pas3jinyasi YCJIOBHBIE
0003HAYEHUS HIIEMEHTOB JIEKTPUUYECKUX LIeTell;

—TPUBOJUTH TIPUMEPHI/HAXOAUTH UHPOPMAIIUIO O TIPUMEpax
MPaKTUYECKOIO0  HCHONB30BaHUSA  (U3MYECKUX  3HAHUM B
MOBCEHEBHON JKM3HM i oOecrneyeHHs O€30MacHOCTH NP
oOpaiieHuu ¢ nOpubopaMuM U TEXHUYECKMMHU YCTpOMCTBamH,
COXPAaHEHMs 3JI0pOBbsi U COONIONEHUS HOPM HKOJOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH CPELIE;

—OCYILIECTBIATh  MOMCK  HMHPOpMaluu  (pU3NUECKOro
colepkaHus B cetd MHTepHET, HA OCHOBE MMEIOIIMXCS 3HAHUU U
NyTéM CpPaBHEHHS  JIONOJHUTEIbHBIX HCTOYHMKOB  BBIIEIATH
nH(OpPMaIINIO, KOTOpas SBISETCS MPOTUBOPEUUBON UM MOXKET OBIThH
HEJIOCTOBEPHOM;

—MWCIONB30BaTh MPU  BHINOJHEHUH Y4YeOHBIX 3aJaHui
HAyYHO-TIOMYJISIPHYIO JIUTEPATYpy (PU3HUECKOTO COJEpKaHUs,
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CIpaBOYHbIE MaTepualbl, pecypchl cetu IHTepHeT; BianeTh
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHMs
nH(OpMAIIUY U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

—Co03/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPATKUE YCTHBIC
coobuieHusi, 0000mas MHMOPMALIMI0O U3 HECKOJBKHUX HCTOYHUKOB
(U3HYECKOTO CONEPKAHUS, B TOM YHUCIE MYOJMYHO MPEACTABIATH
pe3yNbTaThl MPOSKTHOW MJIM HCCIEA0BATEIbCKON NEATENbHOCTH; PU
9TOM T'PAMOTHO HCIIOJIb30BaTh W3YYEHHBIM IOHATUWHBINA ammapar
Kypca (hDU3MKHU, COMTPOBOXK/IATh BBICTYIUICHHUE TPE3CHTALINEH;

—TIpU BBHINIOJHEHUH Y4YEeOHBIX IPOEKTOB U HCCIEI0BAHUMN
(bu3MYECKUX TPOLIECCOB paCHpeneNsaTh OO0S3aHHOCTH B TPyIIE B
COOTBETCTBHUM C  IIOCTAaBJICHHBIMH  3aJadyaMu, CIEAWTh 3a
BBHITIOJTHEHUEM IJIaHa JEHCTBUIl U KOPPEKTUPOBATH €ro, aJeKBAaTHO
OIICHUBATh COOCTBEHHBIH BKJIAX B JACSITEIBHOCTH  TPYIIIIHI,
BBICTpAaWBaTh KOMMYHUKATHBHOE  B3aMMOJCHCTBHE, MPOSBIIL
TOTOBHOCTB pa3pemiaTh KOHMIUKTHI. 9 Kitacc

[IpenMerHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

—MCIONb30BaTh TMOHATHA: CHCTEMa OTcuéTa, MaTepuaIbHas
TOYKA, TPACKTOPHUS, OTHOCUTECIHHOCTh MEXaHWYECKOTO JIBHIKEHUS,
nedopMmarius (ynpyras, IJIaCTUYECKas ), TpPEHHE,
[EHTPOCTPEMHUTEIPHOE YCKOPEHHE, HEBECOMOCTh M IEPerpy3KH;
LEHTP THKECTH; aOCONIOTHO TBEPAOE TEINO, LIEHTP TSHKECTH TBEPIOTO
Tela, paBHOBECHE;, MEXaHWUYECKHE KOJCOAaHUS ¥ BOJHBI, 3BYK,
uH(ppa3ByK © yIbTPa3BYK; DSIEKTPOMArHUTHBIC BOJHBI, IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh W JAIIBHO30PKOCTb,
CHEKTpPbl HUCIYCKaHWs W TOTJIOIIeHHus; anbda-, Oera-
ramMMa-m3JIydeHus, U30TOIbI, SIIePHAs YHEPTETHKA,;

—pa3nu4athk sABICHUS (paBHOMEPHOE U HEPaBHOMEPHOE
MPSIMOJIMHEHHOE JBUKCHHE, PaBHOYCKOPEHHOE TNPSIMOJIHHECHHOE
JIBUKEHHE, CBOOOIHOE MaJCHHUE TeJ, PAaBHOMEPHOE IBIKEHUE IO
OKPY)XHOCTH, B3aHMOJCHCTBHE TEJ, PEAKTHBHOE JIBIDKCHUE,
KojeOaTeNbHOE  JBIDKEHHE  (3aTyXamollMe W BBIHYXKJICHHBIC
KoJieOaHus), PE30HAHC, BOJIHOBOE JIBI)KCHHE, OTPaXEHWE 3BYKa,
MPSIMOJIMHEHOE PaCHpOCTpaHEHUE, OTPaKEHHWE M TPEJIOMIICHHE
CBETa, IMOJIHOC BHYTPEHHEE OTPAKCHHE CBETa, Pa3lIOKEHHE Oeoro
CBETa B CIIEKTP U CIIOKEHUE CIIEKTPAIBHBIX I[BETOB, JUCTIEPCHUS
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CBETa, €CTECTBEHHAs PagMOaKTUBHOCTb, BO3HUKHOBCHHE
JMHENYaTOro CIEKTpa M3JIY4YEHMs) 10 ONUCAHUIO MX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JIaHHOE
¢busnveckoe SIBICHHE;

—pacro3HaBaTh  MPOSBICHHWE HM3YYCHHBIX  (PUIUUECKUX
SBJICHUI B OKPY’KaIOLIeM MUpE (B TOM 4ucie Gpu3nyeckue sBIeHUsS B
IPUPOJE: NPUIMBBI U OTJIUBBI, ABWKEHHE IUIaHEeT COJIHEYHOM
CUCTEMBbI, PEAKTUBHOE JBUXEHHME KMBBIX OPraHU3MOB, BOCIPHSITHE
3BYKOB JKMBOTHBIMH, 3€MIICTPSICEHHE, CEUCMHUYECKUE BOJIHBI,
L[yHAMH, 07XO, LIBETa TE€J, ONTHYECKHUE SBIEHUS B IPUPOJIE,
Ouosiornyeckoe JAEHCTBHE BUAKMMOIrO, YJIbTPa(UOIETOBOTO U
PEHTICHOBCKOTO W3JY4YEeHUH; €CTEeCTBEHHBIH paJMOaKTHBHBIN (OH,
KOCMUYECKHE Jy4d, paJMOaKTUBHOE H3JIyYCHUE IPUPOJHBIX
MUHEPAJIOB; JAECUCTBUE pPaJMOAKTUBHBIX H3JIyUEHUN HA OpraHHU3M
YeJIOBEKA), IIPU ATOM NEPEBOAUTH IPAKTUYECKYIO 331a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIC CBOMCTBA/IPU3HAKH (PU3UUECKUX SIBIICHUIA;

—OMHCHIBATh HM3YYCHHBIE CBOMCTBA Tel W (pu3muecKue
SIBIICHHSI, UCTIONIB3YS (PM3MUECKUE BETMUMHBI (CPEIHSS 1 MTHOBEHHAS
CKOpOCTb T€Ja IIpM HEPaBHOMEPHOM JBW)KCHHH, YCKOPEHHE,
IIepeMelIeHUe, IyTh, YIJIOBAasg CKOPOCTb, CHJIA TPEHMS, CHIIA
YIPYrOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOIO MaJeHHs, BecC
Tena, UMIYJIbC TeJa, UMIYJIbC CHJIbI, MEXaHWyeckas pabora Hu
MOIHOCTb, NOTEHLUAJbHAsl JHEPrus Teja, MOJHATOTO HaJ
MTOBEPXHOCTHIO 3€MJIM, MOTEHLIMAJIbHAsI SHEPTUS CKATOW MPY>KUHBI,
KMHETUYECKasi DHEPIHUs, MOJHAs MEXaHUYECKas SHEPrus, IMepuol H
yacToTa KoJieOaHWi, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BbICOTA TOHA,
CKOpOCTh CBE€Ta, MOKa3aTeab MPEJIOMIICHUS CPE/ibl); IPU OMUCAHUU
MpPaBWIbHO TPAKTOBaTh (PU3UYECKHI CMBICI HCHOJIb3YEMbIX BEJU-
YUH, OOO3HAUYEHUS W eIUHUIBI (PU3MYECKHX BEJIUYMH, HAXOAUTh
(GopMyIibl, CBA3BIBAIOIIME JAaHHYIO (PU3UYECKYI0O BEIHMYHUHY C
JAPYTUMH BEIMYUHAMH, CTPOUTH T'papUKU U3yUYSHHBIX 3aBUCUMOCTEH
(hUBUYECKUX BEITMYNH,

—XapaKTepu30BaTh CBOMCTBa Tel, (U3HUYECKUE SIBICHUS U
IIPOLIECCHI, HCIOJIb3Ysl 3aKOH COXPaHEHUs JHEPruH, 3aKOH
BCEMUPHOI'O TATOTEHHUS, MPUHIMI CYNEPIO3ULNUN CUJ, MPUHIUI
OTHOCUTENBHOCTH ['anmmies, 3akoHsl HblOTOHA, 3aKOH COXpaHEHMs
UMITYJIbCA, 3aKOHBl OTPAKEHUS U MPETOMJICHHS CBETa, 3aKOHBI
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COXPaHEHHMs 3apsAJ0BOTO U MACCOBOT'O YHCEJI IIPH SJEPHBIX PEAKLIUAX;
IIPU ATOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aIUCHIBAThH
€ro MaTeMaTU4YEeCKOE BHIPAKECHHE;

—OOBSACHATD (PU3MUECKUE MPOLIECCH U CBOWCTBA TEIl, B TOM
yucie M B KOHTEKCTE CHUTyalUHd NPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATH IPUYUHHO-CIEACTBEHHBIC CBS3H, CTPOUTH
0o0BsCHEHHE W3 2—3 JIOTMYECKMX IIaroB ¢ oOmnopoidl Ha 2—3
M3YYEHHBIX CBOMCTBAa (DPU3MUECKUX SIBICHUN, (PU3UUYECKUX 3aKOHOB
WA 3aKOHOMEPHOCTEH;

—pemarb pacyéTHble 3aJauu (OMMPAIOIIMECs Ha CUCTEMY U3
2— 3 ypaBHEHMI), HCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
¢u3nveckre BEIMYMHBI: Ha OCHOBE aHAJM3a YCJIOBUS 3a7aydl 3a-
IUCBIBATh KPATKOE YCJIOBHUE, BBISABIATH HEAOCTAIOIIUE WM H30bI-
TOYHBIC JTAHHBIE, BEIOMPATH 3aKOHBI M (HOPMYJIBI, HEOOXOAUMBIE /IS
peleHus, MNPOBOAUTHL pacu€Tbl M OLEHUBATh PEATUCTHYHOCTh
MOJTyYCHHOTO 3HaYCHHS (PU3NIECKON BETMUNHBI,

—pacro3HaBaTh IMPO0JIEeMbl, KOTOPbIE MOKHO PELIUTh IPH
MOMOIIY (PU3HUECKUX METOJI0B; UCHOJIb3Ys ONMCAaHUE UCCIIEI0OBaHMUS,
BBIJICJIATH TPOBEPSEMOE MPENIONI0KEHHE, OLICHUBAThH MPABHIIBHOCTh
nopsiika  TPOBEJEHHs ~ MCCIEJOBaHUsA,  JeJaTb  BBIBOJBI,
MHTEPIPETHPOBATH PE3YIIbTAThl HAOIIOICHUH U OIBITOB;

—IIPOBOJIUTH OMBITHI 110 HAOMIOJCHUIO (PU3NYECKUX SIBICHHM
i GU3NYECKUX CBOMCTB Tell (M3ydeHHe BTOporo 3akoHa HproToHa,
3aKOHA COXPaHEHHUs HHEPruu; 3aBUCHUMOCTb IEpHOAa KojeOaHMi
NPYKHHHOTO MasTHUKa OT MAacChl Ipy3a U JKECTKOCTH MPYKUHBI U
HE3aBUCHUMOCTb OT aMIUTUTY/bl MaJbIX KOJI€OaHUH; NMPsMOIMHEHHOe
pacrpocTpaHEeHHE CBETa, pa3lioKeHHE OelIoro CcCBera B CHEKTD;
U3yuyeHHe CBOMCTB M300pa)KeHHs B IIJIOCKOM 3€pKajie U CBOWCTB
n300pakeHUsT TpeaMeTa B coOuparomieil JuH3e; HaOIroaeHue
CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB M3IYYEHHUS): CAMOCTOSITEIbHO
coOupaTrh YCTaHOBKY W3 M30BITOUHOrO HaOopa 00OpyHOBaHUS;
OIMCBIBATH XOJI OIBITA U €r0 Pe3yJbTaThl, HOpPMYyIUPOBATH BHIBOJIBI;

—TMpPOBOMUTh TPH  HEOOXOAMMOCTH  CEPUI0  TNPSMBIX
M3MEPEHUH, Ompeaenss cpelHee 3HAYCHHE U3MEPSIEeMOW BEITMYMHBI
(pokycHoe paccTosiHME cobuparoIeil JTMH3bI); 000CHOBBIBATH BEIOOP
croco0a U3MepeHUs/ M3MEepUTETHLHOTO TPHOOPa;

—IIPOBOJINTh HCCIICZIOBAHUE 3aBUCUMOCTEH (H3HUYECKUX
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BEJIMYMH C MCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH
OT BpPEMEHHM NpU PABHOYCKOPEHHOM JBIKEHHUHM 0e3 HavyaabHOMN
CKOpOCTH; TIepuoja KoyiebaHMil MaTeMaTHYeCKOro MasTHUKA OT
JUTMHBI HATH; 3aBUCUMOCTH yTJIa OTPAXKCHHUS CBETA OT YIJIa MaJCHUs
U yIJia PeJIOMJICHHUS OT YIJIa MaJIeHus1): INIAaHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENILHO COOHMpaTh YCTaHOBKY, (HKCHPOBATH DPE3YJIbTaThl
MOJIYYEHHOM 3aBUCHUMOCTH (PU3UYECKUX BEIMYUH B BHUJIE TAOIHIl U
rpauKoOB, JeNaTh BEIBOJIBI IO PE3YJIbTaTaM HUCCIICIOBAHUS;

—IIPOBOJINTh KOCBEHHbIE M3MEpEHHs (PU3NUYECKUX BEIMYHH
(cpenmHsisi CKOpPOCTh M YCKOpPEHHME Tela IPH PaBHOYCKOPECHHOM
JBUKEHUH, YCKOPEHUE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKHUHBI,
KOXQQUIHUEHT TPEHHUS CKOJBXKEHHs, MeXaHudeckas pabdora u
MOIIHOCTh, YacToTa M MepHoj KoJleOaHWi MaTeMaTUYECKOTO H
NPYKHHHOTO MAasiTHUKOB, ONTHYECKas CHiIa COOMpArOIIeil JIMH3BI,
paAMOaKTUBHBIN  (OH): TMIAHUPOBATH U3MEpPEHHs; COOUpaTh
AKCIEPUMEHTAIBHYIO YCTAHOBKY W BBINIOJHATH M3MEPEHHS, CIICHYS
MPEIJIOKEHHOW MHCTPYKIMU; BBIYUCIATH 3HAUEHUE BEIMYUHBI H
aHAJM3UPOBATh TIOJYYCHHBIE pE3yAbTaThl C Y4ETOM 3aJaHHOMN
MOTPEIIHOCTH U3MEPEHUH;

—Cco0Ir01aTh MpaBHUiIa TEXHUKU O€30MacHOCTH MpU padboTe ¢
1abopaToOpHBIM 000PYIOBAHHUEM;

—pa3nu4yaTth OCHOBHBIE NMPU3HAKA HM3YYCHHBIX (PH3MUECKUX
MOJIeNIel: MaTepralibHas TOYKa, a0COIIOTHO TBEP/IOE TEJI0, TOUYSUHBIN
MCTOYHUK CBeTa, JIyd, TOHKas JIMH3a, [UIaHEeTapHas MOJeNb aToMa,
HYKJIOHHAs1 MOJIENTb aTOMHOTO $1/1pa;

—XapaKTepu30BaTh  MPHUHIMIBI  JEHCTBUA  WM3YYEHHBIX
npuOOPOB U TEXHUYECKUX YCTPOWCTB C ONMOPOW Ha MX ONMUCAaHUA (B
TOM 4YHCJIE€ CHOUJAOMETp, JAaTYUKU TIOJIOKEHHs, pPACCTOSHUS H
YCKOPEHHUs, pakeTa, O3XOJOT, OYKH, TepHucKom, (oToanmapar,
ONTUYECKHE  CBETOBOJBI,  CHEKTPOCKOI, JO3UMETp, Kamepa
Buiibcona), ucmomnp3yst 3HaHMUs O CBOMCTBAaX (PM3MUECKUX SBICHUU U
HE00X0AuMBbIe PU3NUECKHE 3aKOHOMEPHOCTH;

—MWCIOIB30BATh CXEMBI U CXEMaTHYHBIE PUCYHKU W3YYECHHBIX
TEXHUYECKHX  YCTPOHCTB,  HM3MEPUTEIBHBIX  TPUOOPOB W
TEXHOJIOTUYECKUX MPOIECCOB MPU PEIICHUN Y4eOHO-IPAKTHYECKUX
3aJ1a4; ONTHYECKUE CXEMBI JUTS TIOCTPOCHHUS M300paKeHNH B INTOCKOM
3epKaiie ¥ coOuparomiei TmHse;
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—IIPUBOAUTH MPUMEPBI/HAXOAUTh UH(OPMALIMIO O TIpUMeEpax
NPAaKTUYECKOTO  WCMOJb30BaHMA  (U3UYECKUX  3HAHUM B
IIOBCEJJHEBHON JKM3HM s oOecrneyeHHs O€30MacHOCTH  IpHU
oOpamieHnn ¢ mnpubopaMH M TEXHHUYECKUMH YCTpOMCTBaMH,
COXPAaHEHMs 3JI0pOBbsi M COONIONEHUS HOPM HKOJOTHYECKOro
MOBEJICHUS B OKPYKAIOLIEH CPELE;

—OCYIIECTBJIATh ~ MOUCK  WHpOpMAIMU  (PU3UIECKOTO
colepkaHusi B ceTd MHTEpHET, CcaMOCTOSTENbHO (HOPMYIHPYS
IIOMCKOBBIN 3aIIPOC, HAXOAWTH IIyTHU OIPEIEICHHs JOCTOBEPHOCTH
MOJIYYEHHOW WHQOpPMAIMK HA OCHOBE HWMEIONIUXCS 3HAHUN W
JIOTIOJIHATENIbHBIX HCTOYHUKOB;

—MWCHOJIb30BaTh IPU  BBHIMNOJIHEHUM YYEOHBIX 3aJaHMH
HAYYHO- TMOMYJSIPHYIO JIHTEpaTypy (U3HYECKOTO COIepIKaHus,
CIPaBOYHBIE MaTepuanbl, pecypcbl cetu MHTepHeTr; Bianersb
npuéMamu KOHCIIEKTUPOBaHUS TEKCTa, npeoOpa3oBaHus
uHpOpMaLUU U3 OHOIM 3HAKOBOM CUCTEMBI B JIPYTYIO;

—Co03/1aBaTh ~ COOCTBEHHbIE  THCHMEHHBIE W  YCTHBIC
COOOIIEHNsI Ha OCHOBE MH(MOPMALMU U3 HECKOIBKUX HCTOUYHUKOB
(bU3NIECKOTO COAepKaHUs, MYyOIMYHO MPEACTABISATh PE3YIbTATHI
IIPOEKTHOM WM HCCIEN0BATENIbCKONW JEATENBHOCTH; IIPU 3TOM
IPAMOTHO  MCHOJI30BaTh  M3YYECHHBIM IOHATUWHBIA  amnmapar
U3y4yaeMoro pas- jena (U3MKH M CONPOBOXKAATH BBICTYIUIEHUE
Ipe3eHTalMen ¢ y4éToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IVNTAHNPOBAHUNE

7

kiacc (68 u)

Temaruue
CKHH OJIOK, TeMa

OcHoBHOE
COJICpXKAHHE

OcHOBHEIE BHUJbI JACATCIIbHOCTH

yuanxcs (Ha ypoBHE Y4eOHBIX aeicTBmii)l

20P

Paznen 1. dusuka u ee poiib B M3y4CHHH OKpYXKarouiero mupa (6 )

duzuka —
HayKa o Ipupojae
(24)

®dusuka — Hayka
o MPUPO/IE.
SIBnenus
MIPUPOJIBI.
duznueckue
SIBJICHUS:
MEXaHUYECKUE,
TEIJIOBEIE,
JJIEKTPUYECKHUE,
MarHUTHBIE,
CBETOBBIE,
3BYKOBBIE

BrrsBnenue paznuyuii MEXTY|
bu3nIeCKUMHU u XUMHYCCKHUMU
npespatieHus M (MC — xumus).
PacnioznaBanue u knaccuukaius
bu3nYeCKUX  SABIEHUI:  MEXaHMYECKUX
TEIUIOBBIX, JJIEKTPUYECCKHX, MAarHUTHBIX ¥
CBETOBBIX.
Habmtonenue
(bUBUYECKUX SIBICHUN

u OIIMCaHH(

http://school-
collection.edu.ru
http://fcior.edu.ru
http://iwww.fizika.ru
http:/college.ru/fizik
a/
http://www.school.m
ipt.ru
http://kvant.mccme.r
u/
http://Avww.e-
science.ru/physics
http://nano-
edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru
Iru
http://elkin52.narod.ru
/ http://www.all-

fizika.com/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://elkin52.narod.ru/
http://elkin52.narod.ru/
http://www.all-fizika.com/

dusnueckue

BEJIMYMHBI (2 1)

Dusnvecku
e BEJIMYMHBI.
N3mepenne
bu3nUecKux
BEJIMYKH.
dusnueckue
prOOPEI.
[TorpemHocTh
WU3MEPECHUI.
MexyHapoaHas
cucTeMa eIMHUIL

OmnpeneneHue LEeHbl A€JICHUS Kb
U3MepUTeNbHOro  mpubopa.  M3mepeHuq
JMHEWHBIX pa3MEepOB Tel U MPOMEKYTKOE
BPEMEHHU C Y4ETOM IIOTPELIHOCTEH.

N3mepenne o0BEMA KUIKOCTU W
TBEPJIOTO TENA.

N3mepenue
HOMOILM  YKUJKOCTHOTO
JaTYMKa TEMIEPaTyphl.

BeinmonHenue TBOpYECKUX 3a/aHuUl)
1o IIOMCKY  CIIOCOOOB  HM3MEpPEHHS]
HEKOTOPBIX (PU3MUECKUX XAPAKTEPUCTUK
HalpuMep pa3MepoB MaJbIX OOBEKTOH
(BoJIOC, MIPOBOJIOKA), YAAIEHHBIX OOBEKTOE
00IBIINX paccTosHUH, MaJIbIX
IPOMEXYTKOB BpeMeHH. OOcyxkaeHne
npeJiaraéMblx crocoboB

TEMIEpATypbl  TpY
TEpPMOMETpa ¥

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizik
a/
http://www.school.m
ipt.ru
http://kvant.mccme.r
u/
http://www.e-
science.ru/physics
http://nano-
edu.ulsu.ru
http://mwww.all-
fizika.com/
http://interneturok.ru
ru
http://elkin52.narod.ru
/ http://www.all-
fizika.com/

EcrecTBenHo-

Hay4YHBII METOT
no3HaHus (2 9)

Kak ¢pu3uki
U JpyTHg
€CTECTBEHHbIE
HayKH  H3y4aroT
HPUPOY.
EcrecTBeHHO-Hay4
HBIH meTon

BeinBmkenue TUIIOTE3
OOBSACHSIOLIUX MIPOCTHIE SIBJICHUS
Harpumep:

[IOYEMY OCTaHABJIMBAETCS ABMKYILIEECS 1O

TOPU30HTAIILHON TTOBEPXHOCTH TEJIO;
MOYEMY B KapKyl MOTOAY B CBETIION
OAEXKI€ MPOXJIaaHEN, YEM B TEMHOM.



http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://elkin52.narod.ru/
http://elkin52.narod.ru/
http://www.all-fizika.com/

MO3HAHUS:
HaOroAeHuE,
IIOCTAaHOBKA
HAy4YHOTO

BOIIPOCA,
BBIIBHIKEHHE
TUITIOTES,
SKCIIEPUMEHT  TIO
MIPOBEPKE TUIIOTE3,
00BsICHEHHE
Ha0JII01aEMOTO
SIBJICHUS.
Onucanne
buznyeckux
SIBIICHU I q
ITOMOIIIBIO
Mojeneu

[Ipennoxxenue cnocobOB NPOBEPKY
TUTIOTE3.

IIpoBenenue  uccienoBaHus  IIdQ
IpOBEpKeE KaKoH-1u6o TUIIOTE3b]
HanpuMep: JaJIbHOCTh IMOJIETA IIAPUKY

MYIEHHOTO TOPU30HTAIBHO, T€M OOJIbIIIE
4yem OO0JIbIIe BBICOTA MTyCKa.

[Toctpoenue mnpocTermmx Mojesne
¢usznueckux SBICHUM (B BHUAE PHUCYHKOE
WIK CXEM), HalpuMep MaJeHue mpeaMmeTa
IIPSMOJIMHEMHOE PaCIIPOCTPaHEHUE CBETA

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizik
a/
http://www.school.m
ipt.ru
http://kvant.mccme.r
u/
http://www.e-
science.ru/physics
http://nano-
edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.r
u/ru
http://elkin52.narod.ru
/ http://www.all-
fizika.com/

Paznien 2. IlepBoHavanbHbIE ©

BeZicHHs 0 cTpoeHuu BetecTsa (5 1)

Crpoenue
Bemectna (1 9)

ATomMBI Y
MOJIEKYJIbI, X
pa3mepbl. OTBITHI,
JIOKa3bIBAIOLINE
JIUCKPETHOE
CTpOEHHUE

HabGntonenne u©  uMHTEpHpeTalus
OTIBITOB, CBUJETENBCTBYIOIUX 00 aTOMH(
MOJIEKYIISIPHOM CTPOCHUH BEIIECTRBE
OMBITHI C  PACTBOPEHUEM  Pa3IUYHbIX
BEIIECTB B BOJIE.

OueHka pa3MepoB  aTOMOB W



http://www.all-fizika.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://elkin52.narod.ru/
http://elkin52.narod.ru/
http://www.all-fizika.com/

BEIIIECTBA MOJIEKYJI C HCIOJIb30BaHHEeM ¢oTorpadui
MOJIyYeHHBIX ~HAa  aTOMHOM  CHJIOBOM
MHUKPOCKOIIE (ACM). Omnpenenenug
pa3MepoB MabIX TEJ
JIB>xeHue J{BmxeHue Habmonenue u 00BSCHEHME httlrla://s_chootlj-
collection.edu.ru
u YaCTHIl BEIIECTBA.OPOYHOBCKOTO  ABMKEHUS M SBICHHS fiip//icior edu
| http://www.fizika.ru
B3aUMOJEUCTBHE |CB3b  CKOPOCTHAU(PPY3UU. htto-lcollege.ru/fizik
YacTHI] JBUKCHHSI YaCTHII [IpoBenenue u OOBSICHEHHUE OTIBITOR &

BemecTa (2 4)

C TeMIIEPaTypoOi.
bpoyHoBck
oe JIBIODKEHUE.
Juddyzus.
Bzaumoperictue
YacTHI] BEIIECTBA!
MIPUTSDKEHUE )7
OTTaJIKUBaHUE

10 HaOJIOJEHUIO TEIUIOBOTO PACHIMPEHMUS
ra3oB.

IIpoBenenue u OOBSICHEHUE OIBITOE
1o OOHApyKXEHHIO CWJI MOJEKYISIPHOI(
HNPUTSKEHUS U OTTAJIKUBAHMS

http://www.school.m

ipt.ru

http://kvant.mccme.r

u/

http://www.e-
science.ru/physics
http://nano-
edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.r
u/ru
http://elkin52.narod.ru
/ http://www.all-
fizika.com/

ArperatH
bl€  COCTOSIHUSA
BeniecTna (2 u)

ArperarHsl
e COCTOSTHHS
BEIIECTBA:
CTpOEHHUE
JKUIKOCTEH
TBEPABIX

rasos,
H

Onucanue (c  ucmonb30BaHHUEM
MPOCTHIX MOJIENEH) OCHOBHBIX Pa3JINUMil K
CTPOEHUHU T'a30B, KUIAKOCTEHN U TBEPIBIX TEI
OOBsICHEHHE MAJIOH COKUMAEMOCTY,
JKUAKOCTeH ¥ TBEPABIX Tel, OOJBINOY
CO)KHMaeMOCTH T'a30B.
OOBsIcHEHHE

KPUCTATIIMICCKUX

coxpaHeHHsT (POpPMBI



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
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Ten. B3aumocBs3b
MEXTY
CBOMCTBaMH
BEIIIECTB B Pa3HBIX
arperaTHbIxX
COCTOSHHUSAX U UX
aTOMHO-
MOJICKYJISIPHBIM
CTPOCHHUEM.
OcobeHHOCTH
arperaTHbIX
COCTOSIHHMH BOJIBI

TBEPABIX TEJI U TEKYYECTHU KHUJKOCTH.

[IpoBenenue OIBITOB,
JTOKa3bIBAIOIINX, YTO B TBEPJIOM COCTOSHUK
BOJAbl YACTHUIbl HAXOIATCSI B CPEIHEM
Janpliie  apyr oT japyra  (IUIOTHOCTE
MEHBIIIE), YEM B JKUIKOM.

YcTaHOBIIEHUE B3aMMOCBSA3H MEXKY
OCOOCHHOCTSIMU ~ arperatHbIX COCTOSIHUY
BOABI W CYIIECTBOBAaHHUEM  BOJIHBIX
oprannzMoB (MC — Guonorus, reorpadus)

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizik
a/
http://www.school.m
ipt.ru
http://kvant.mccme.r
u/
http://www.e-
science.ru/physics
http://nano-
edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru
ru
http:/elkin52.narod.ru
/ http://www.all-
fizika.com/

Paznen 3. JIBwkenue u B3aumoeiictere tei (21 )

MexaHnueckoe
nerokenue (3 u)

MexaHnnueckoe
TIBIDKEHUE.
PaBHomepHOE
HEPaBHOMEPHOE
TBIDKEHUE.
CkopocTb.
Cpennsist
CKOPOCTb TpH He-
pPaBHOMEPHOM
NBIDKeHNHU. Pacuért

u

HccnenoBanue PaBHOMEPHOTO
JIBUJKEHUSI U OIIPE/ICNIEHUE €ro MPU3HAKOB.
Habmonenue HEpPaBHOMEPHOT(

JIBMOKEHUS U OTNPENIETICHUE €ro OTIMYHM 07
PaBHOMEPHOTO JBHKECHUS.
Pemienne 3agau Ha omnpeneneHus
IIyTH, CKOPOCTH U BPEMEHHU PABHOMEPHOI(
JIBYDKCHUS.
Ananus  rpadukoB
IIyTH U CKOPOCTH OT BPEMEHU

3aBHUCUMOCTH

yTU U BPEMEHH



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
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http://www.school.mipt.ru/
http://www.school.mipt.ru/
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IBUKEHUS

Nuepuwms, Macca,
MJIOTHOCTB (4 1)

SIBnenue
UHEpLUUH.  3aKOoH|
WMHEPLIMH.
B3aumonerictBue
TEJ KaK NpUYrHa
W3MEHEHUS
CKOPOCTH
JIBUKEHUS TeN.
Macca kak Mepa
WHEPTHOCTH TeJIA.

IInoTHOCTH
BemniecrBa. CBS3b
IUIOTHOCTH C
KOJIMYECTBOM
MOJIEKY B
equHAIE O0BEMA
BEIECTBA

OObsicHEeHHEe U TPOTHO3UPOBAHUE

SIBJICHU, OOYCJIOBICHHBIX  HHEPIIHEY
HaIpumep: 4TO IIPOUCXOUT pY
TOPMOKEHUHM WM  PE3KOM  MaHEBPE
aBTOMOOMIIS, o4eMy HEBO3MOKH(
MIHOBEHHO IPEKPATUTh JBHKEHHUE HE
BEJIIOCUIIEAE WM CcaMoKare W T. ]
[IpoBenenue Hu a”Hain3 OIIBITOH

JNEMOHCTPUPYIOIIUX H3MEHEHUE CKOPOCTY
NBUKEHMSI TeJla B pe3ysibTaTe NEHCTBUS H{
HEro ApYyTux Tell.

Pemienne 3amau Ha omnpeneneHuq
MaccChI Tela, ero 00bEéMa M IIIOTHOCTH.

[IpoBenenne uW aHaIU3  OMNBITOE
JEMOHCTPHUPYIOLLIUX 3aBUCUMOCTD

U3MEHEHMsI CKOPOCTH Tella OT €ro Macchl
IIpU  B3aUMOJEUCTBHH Tell. 3MepeHne

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizik
al
http://Amww.school.m
ipt.ru
http://kvant.mccme.r
u/
http://mww.e-
science.ru/physics
http://nano-
edu.ulsu.ru
http:/Amww.all-
fizika.com/
http://interneturok.ru
Iru
http://elkin52.narod.ru
/ http://www.all-
fizika.com/

MacCChl TCJIa Pa3IMYHBIMHA CII0CO0aMH.
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OHpeIICHCHI/IC IIJIOTHOCTHU TECJIa B PE3YJILTATC
HN3MEPCHHUA €0 MaCChl U 00BEMa

Cuma. Buapr cun
(14 q)

Cuna xag
XapaKTePUCTHKA
B3aMMO/ICHCTBHSA
Tell Cunal
YIOPYTrOCTH U 3aKOH
I'yka. H3mepenug
CHIIBI C ITOMOIIBK]
JTUHAMOMETpA.
SIBaeHNne
TATOTCHHS U CHJIA
TSDKECTH. Curna
TSDKECTH HA
JpPYruxX IUIAaHEeTax
Bec Tena.
HesecomMocTs.
Crnoxenue cuI,
HaIlpaBJIEHHBIX 10
OJTHOM IIPSIMOM.
PaBHoxeiicTByrON]
ar  cwi.  Cwa
Tpenus.  Tpenue

N3yuenne B3aMMOJEHCTBUS  Kak
MPUYMHBI U3MEHEHHSI CKOPOCTU Tela HWITH
ero aedopmaruu.

Onucanue  peanbHBIX  CUTYyallU
B3aMMOJICHCTBHS TEJ C OMOIIBIO MOJIEei
B KOTOPBIX  BBOJHTCSA  IOHSATHE ¥
n3o0paxeHue Ccuibl. V3yueHue cuib
yrpyrocti. MccnemoBaHue 3aBUCHMOCTY
CHUJIBI YIIPYTOCTH OT YIJIMHEHUS PE3NHOBOI(
ITHYPA WU TPY>KAHBI

(c mocTpoeHuem rpaduka).

AHaIM3 MPaKTUYECKUX CUTYaIUH, H
KOTOPBIX TMPOSBISETCS JCUCTBUE CHIIb
YIPYrocTH (YHOPYrocTh Msida, KpPOCCOBOK
BETOK JIepeBa U JIp.).

AHanu3 CcuUTyaluil, CBSI3aHHBIX (
SBJICHUEM TATOTEHUS. OOBsicHEHN]
Op6I/ITaJ'II)HOFO JABUXXCHUS IIJIaHET ¢
WCIIOJIb30BAaHUEM SIBIIEHHSA TATOTEHUS W
3akoHa uHepuuun (MC — actpoHOMUSs)]
MN3mepenne Beca Teaa € [IOMOIIBIO

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizik
a/
http://www.school.m
ipt.ru
http://kvant.mccme.r
u/
http://www.e-
science.ru/physics
http://nano-
edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru
ru
http://elkin52.narod.ru
[ http://www.all-
fizika.com/
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CKOJIBXKEHUS
TpEeHUE

%
ITOKOS|

Tpenue B mpupo/ig

U TCXHHUKE

JTMHAMOMETpa. Oo0ocHoBanue 3TOr(
crioco0a U3MEpEHHS.

AHanM3 ¥ MOJCIUPOBAHHUE SIBIICHUS
HEBECOMOCTH. DKCrepuMEHTAILHOE
MOJIyYeHUE  TMpaBUIa  CIOXKEHHUS  CHJ]
HalpaBJEHHBIX BJOJb OJIHOH  IPSAMOY|
Ornpenenenue BEJIMYMHB]]
PaBHOACHCTBYIOLIEH CHII.

W3y4eHne CUITBI TPEHUS CKOJIbKCHHS,
U CWwIbl TpeHHs ToKos. VccnenoBanug
3aBHCHMOCTH CHJIBI TPEHUSI OT Beca Tella ¥
CBOICTB TPYILIUXCSI TOBEPXHOCTEH.

AHaIM3 MPaKTUYECKUX CUTYyallUuH, H
KOTOPBIX TMPOSBISETCS JEUCTBUE CHIIb
TPEHMsI, HCIOJIB3YIOTCSI  CHOCOOBI €6
YMEHbIIICHUS WA yBeNUYeHHsI (KaTaHUE He

JIbIKax, KOHBbKAax, TOPMOKCHUC
aBTOM06I/IJIH, HCITIOJIb30BaHUC
NOAIINITHUKOB, IIJTaBaHUE BO/IHBIX

KUBOTHBIX U Jp.) (MC — Ouomnorus).

Pemenne 3amad ¢ HCMONB30BaHUEM
dbopmyn s pacy€ra CUIIBI TSHKECTH, CHITh
YIPYTOCTH, CUJIBI TPEHUS




HccnenoBanue 3aBUCUMOCTU CUJIb
TPEHHsI OT Beca Tejla U CBOMCTB TPYILUXCS
IIOBEPXHOCTEH.

AHanu3 MpPaKTUYECKUX CUTyallUl, E
KOTOPBIX TMPOSIBIIICTCS JCHCTBUE CHIIb
TPEHMs, UCHOJB3YIOTCS  CIIOCOOBI €4
YMCHBIIICHUS WIH YBEJIIMUCHUS (KaTaHHUE HE
JIBIKAX, KOHBKaX, TOPMOKEHHE
aBTOMOOMIIS, HCIOJIE30BAHHC
MOILITUITHUKOB, IJIaBaHUe BOJIHBI
KUBOTHBIX U Ap.) (MC — Guosnorus).

Pemenne 3amay ¢ ucnoiab30BaHUEM
dbopmyn it pacuéra CUIIbI TSKECTH, CUIIh
YIPYTOCTH, CUJIBI TPEHUS

Paznen 4. JlaBnenue TBEPABIX

TeJ, KHUIKOCTEH 1 ra3oB (21 u)

JlaBienue
ITepenaua
JTaBJICHUS
TBEPABIMU
TeJlaMH,
KUAKOCTAMHU
razamu (3 4)

=

JlaBieHue.
CnocoObI
YMEHBIICHHS
YBEITUYCHUS
JTaBJICHUS.
JlaBieHue
3aBHCHMOCThH
JIaBIICHUS raza OT
00BéMa

5|

rasa.

=

AHanu3 M OOBSCHCHHE OIBITOB ¥

HpaKTI/ILIeCKI/IX CHTyaHHﬁ, B KOTOpBIX
TIPOSIBIISIETCS CHJIA JTABJICHUS.

O0ocHOBaHUE CII0CO00B
yMeHI)HIeHI/IH nu YBG.]'II/I'—ICHI/ISI JaBJICHUS

W3yueHune 3aBHCHMOCTH JABJIEHHS ra3a o1
o0bémMa u  TemmepaTyphl.  M3ydenwug
0coOeHHOCTEH nepeaavu JTaBJICHMUS,
TBEPABIMU TETIAMH, KHUIKOCTSIMU U Ta3aMu.

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mip
tru
http://kvant.mccme.ru/
http://Awww.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/r
u
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TEMIIEPATYPHI. O6ocHoBaHue pe3ynbTaToOB OIIBITOF

[Tepenaua OCOOCHHOCTSIMU ~ CTPOCHHUSI BEIIECTBA

JaBJIEHUS TBEPABI{TBEPIOM, KUIKOM

MU TeJIaMM, Y Ta3000pa3HOM COCTOSIHUSIX.

JKUIKOCTSIMU H OKCIIEPpUMEHTATILHOE

ra3amm. JnokaszarelbcTBO 3akoHa Ilackamns. Pemenue

3axoH [lackansa. |3ama4 Ha pacuér AaBJICHUs TBEPIOIO Tela

ITneBMaTuueckue

MAaIIUHEI

JlaBieHue 3aBUCUMOCTH HccaenoBanue 3aBHCHUMOCTH] http://school-
collection.edu.ru
xuakoctu (54) |naBneHus aBJICHUS JKUIKOCTH oT TILyOMHB| i //fcior e ru

http://www.fizika.ru

JKUJIKOCTHU OT|IIOTPYKEHUS U INIOTHOCTHU KUJIKOCTH. hitpcollege.rufizikal

TITyOUHBI Hab6nronenue " 00BsICHEHUhttp:/www.school.mip
t.ru

MOTPY>KEHUSL. THAPOCTATHYECKOTO IapagoKca Ha OCHOBEpy //kvant mecme.ru/
http://ww.e-

I'mapocratnyecku (3axona [Tackars. Science ruiphysics

)74 rnapajaokc. http://nano-edu.ulsu.ru
http://Amww.all-
fizika.com/
http://interneturok.ru/r
u
http://elkin52.narod.ru/
http://Amww.all-

fizika.com/
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CooOmaronuecs
COCY/IBI.
I'mapaBnuyeckue
MeXaHHU3MbI

W3ydeHne cooOarmxcsi COCY0B
Pemenue 3amayu Ha pacuéT qaBICHUS

JKUJKOCTH. OOnbsicHeHME IIPUHILUIIL

JEHCTBUS TMAPABIMYECKOrO Ipecca.
AHanus " 00bsCHEHNE

MPAKTUYECKUX CUTYaLlUH,

ACMOHCTPUPYIOIIUX IIPOABIICHHUC HNABJICHUS
KHUIKOCTH M 3aKOHa HaCKaJ'IH, HaIIpuMep




POIIECCOB B opraHusme py
rIyookoBogHOM — HeIpsHuH  (MC  —
OuoIorHs)

ATtMocdepHoe
nasnenue (6 1)

Atmocdepa 3emiy
U arMocdepHOq
JTaBJICHUE.
[Iprunnb!
CYLIECTBOBaHUS
BO3JIYLIIHOM
000J10YKHU 3eMJIH.
OnbiT
Toppuuemnn.
N3mepenne
aTMocdepHoro
JTABIICHUSI.
3aBUCHUMOCTh
aTmMocdepHOoro
JTABITICHUS
BBICOTHI
YPOBHEM
[Tpubopst

oT]
Ha/l
MOpSL.
US|

U3MEpEeHus

DKCrepUMEHTAIbHOE OOHAPYKEHUE

atMocepHOoro  mamBicHWS. AHaIM3 ¥
OOBSICHEHHE ONBITOB U TMPAKTUYECKUX
CUTyallHil, CBSI3aHHBIX C  JCHCTBHUEM

aTMOC(l)epHOFO JaBJICHUA.

http://school-
collection.edu.ru
http://fcior.edu.ru
http:/Aww.fizika.ru
http://college.ru/fizika/
http://www.school.mip
t.ru
http://kvant.mccme.ru/
http:/Awvww.e-

OObscHeHMe CyliecTBOBaHMs|™ :
science.ru/physics
atMocdepbl Ha 3emiie U HEKOTOPbINhtp:/nano-edu.ulsu.ru
.. http:/www.all-
MIaHeTaX MM €& OTCYTCTBHA Ha JPYTHXiskacom
miaserax u Jlyse (MC — reorpadushte/intemetrokmir
aCTPOHOMHS). http://elkin52.narod. ru/

OOBsicCHEHHE WM3MEHEHHS IUIOTHOCTH
atMocdepsl C BBICOTOM H 3aBHUCHUMOCTH
aTMoc(epHOro aBICHHS OT BBICOTHI.

Pemenne 3a7a4 Ha
aTMochepHOro JaBJICHUS.
yCTpoicTBa OapoMeTpa-aHeponia

pacuél
N3yuenug

http://www.all-
fizika.com/
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aTMoc(epHOTro

JTABJICHUS
HeiictBue [HeiictBue DKcriepuMeHTalIbHOE OOHApYXKEeHHE hltltp:/(schogl-
3 collection.edu.ru
JKUJIKOCTHU U T'a3apKUJIKOCTH U ra3a |ICHCTBUS ~ KMJKOCTH W Tasa H |nttp-/ffcior.edu.u
a = a http://www. fizika.ru
Ha MOrPYXEHHOE [Ha TIOTPYXKEHHOE BIOTPYKEHHOE B HUX TEJIO. |nepiicallegeulizika
B HUX TeJo (7 4) |HuX TEJIO. Ornpenenenue BBITAJIKHABAIOIIEHhttp://www.school.mip
v v t.ru
BelTankuBaromas  |CUIIbI, neicTByromen Ha TEIhttp:/fkvant. mecme. ru/
a http://Awvww.e-
(apxumeznoBa) HNOTPYXEHHOE B KHUJIKOCTb. oz ruphysics
CHJia. 3akoH HpOBeI[eHI/Ie u O6CY)I(I[CHI/IC OIIBITOB|http://nano-edu.ulsu.ru
http://www.all-
Apxumena. JIEMOHCTPHUPYIOIIIHX 3aBHCHMOCTh ﬁsza__com,
[TnaBanue TEJL.BBITAIKUBAIOIIEH CHUJIBI, JCHCTBYIOIIEH HeE“Pi”'”temetumk-’u”
BoznyxormnaBanue |Teo B )KHJIKOCTH, OT 00bEMa TTOTPYKEHHOhttp://elkin52.narod.ru/

B JKMJIKOCTb YacTH TeJa U OT IUIOTHOCTH
KHUIKOCTH.

HccnenoBanne 3aBUCUMOCTH  BECE
Tela B BOJE OT 00BbEMA MOTPYXKEHHOU E
KHUJIKOCTb YacTH Tea.

http://www.all-
fizika.com/

Pemienne 3amad Ha mNOpUMEHEHHUE
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3aKOHa ApXI/IMeI[a " yCJIOBUA IUIaBaHUs TCII.

KoncTpynpoBanue apeomerpa Wi
KOHCTPYHUPOBAHHUE JIOJKH U ONPEIETICHUE €€
Ipy30M0abEMHOCTH

Paznen 5. PaboTa u motHOCTh. DHeprus (12 u)

Pabora
MOIITHOCTB (3 )

H

Mexanunueckas
pabora.
MoIHoCTh

OKCIIEPUMEHTAIILHOE  OIPECICHHS
MEXaHUYECKOM paboThl CHUJIBI TSKECTH IPH
MIaJICHUN Tela W CHIbl TPEHHs IpH
pPaBHOMEPHOM  IIEPEMEIEHUU Teja  II(
TOPU30HTAJILHON IIOBEPXHOCTH.

Pacuér wmommHocTH, pa3BHBacMoON
IIpH NOABEME T10 JecTHHULE. Pemenne 3agau
Ha pacuéT MEeXaHW4eCKOol paboThl U

MOITHOCTHU




IIpocteie
MexaHu3MbI (5 1)

IIpocteie
MEXaHU3MBI:
pblyar,
HaKJIOHHAs
IJIOCKOCTb.
[TpaBuno
paBHOBECHSI
phlyara.
[Tpumenenue
IIpaBUiIa
paBHOBECHS
peryara K OJIOKY.
«3omoroe
IIPABUIIO»
MEXaHUKH.
IIPOCTBIX
MEXaHU3MOB.
IIpocteie
MEXaHU3MBI
OBITY U TEXHUKE.
Peruarm B Tene
4eJI0BeKa

OJIOK,

KIIJ

B

OrnpesiesieHHe BBIUTPHIIIA B CHIIG
HpOCTBIX MECXaHN3MOB Ha HpHMepe pr'-IaI‘E
MOJBMI)KHOTO M HEIMOJIBHIKHOTO OJIOKOE
HaAKJIOHHOM MIIOCKOCTH.

HccnenoBanue yciioBHsi paBHOBECHS
peruara. OOHapy)KEHUE CBOWCTB MPOCTHIX
MEXaHHU3MOB B Pa3jIMYHbIX MHCTPYMEHTAX Y
IPUCIIOCOOIEHUSIX, UCTIONIb3YEMBIX B OBITY

U TEXHHUKE, a TaKKe B JKUBBIX
opraHu3max MC — ouonorus
DKCIIepUMEHTAITLHOE JIOKa3aTeIbCTBO
paBeHCTBa  pabOT mOpU  IPUMEHEHUY
MIPOCTBIX MEXaHU3MOB.

Omnpenenenne  KIIJ[  HakiIoOHHOI
TJIOCKOCTH.

Pemenve 3amay Ha INPUMEHEHMH(
IIpaBUJjIa PaBHOBECUsS pblYara M Ha pacuél

KIIJ
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http://www.e-
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http:/nano-edu.ulsu.ru
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http://interneturok.ru/r
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http://elkin52.narod.ru/
http://www.all-
fizika.com/
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Mexannueckas |Kunerndeckas W DKCIIEpUMEHTATILHOE  OIPEISIICHU] http://school-
QHeprus (4 1) HOTCHIMATIbHAS  |[U3MEHECHUS KHHETUYECKOM nﬁi’t'r',e,?}'c‘:?,f;‘;ur?u
SHEPIUs. [NOTEHIMAILHOM JHEPIUM Tejla IpU ercﬂggx‘gc’)‘?l"s’gsiﬁj%zr:’k N
[IpeBpamieHue CKaTBHIBAaHHUH 10 HAKJIOHHOM TJIOCKOCTH.  |http://www.school.mip
OJTHOTO BUJIA dopmynupoBaHue Ha OCHOBeﬁ[fp:,,kvam_mccme_m,
MEXaHUYECKOM _ accieniosanus 3aKOHa COXpaHeHI/ISQSE;{émﬁ;’ ics
SHEPrHHU B IPYrOd [MEXaHHUUYECKOW YHEPTHUH. http://nano-edu.ulsu.ru
3aK0H COXpaHEeHHUs O6cyxieHne rpaHULLa el
u HU3MEHCHHS|TPUMEHUMOCTH 3aKOHA COXPaHECHHUS E“p?” interneturok.ru/r
SHEPrUM BOHEPIHH. http://elkin52.narod. ru/
MeXaHHKe PelleHNe 3a1a9 C HCIONB30BAHUCMns oy
3aKOHA COXPAHCHUS YJHEPTUU
PesepBHoe Bpewms (3 4)
8 KJacc (68 u)
Temaruue OcHoBHOE OCHOBHBIE ~ BHIBI  JICSATEIHLHOCTH
CKUH OJIOK, TEMBI |COJIEpIKaHHE yJamuxcs (Ha ypoBHE yu4eOHbIX AEHCTBUIN)
Pa3nen 6. TerutoBsie siBnenust (28 1)
Crpoenue OCHOBHBEI HaGmronenne U HMHTEepHpeTanus
14 € MOJIOXKCHUS  |OTBITOB, CBHCTEIBbCTBYIOIINX
CBOMCTBA MOJICKYJIIPHO-KH 00 aTOMHO-MOJICKYJISIPHOM CTPOCHHH
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(7 9)

BCIICCTBA

HETUYECKOU
TEOpPHUU
CTPOCHHUS
BEIIIECTBA.
Macca u
pasMepsl
aTOMOBHU
MOJIEKYI.
ONBITHL,
MOJITBEPIKIAIOLI]
1€ OCHOBHBIE
MOJIOKECHUS
MOJIEKYJISIPHO-KH
HETUYECKON
Teopun. Monenu
TBEPIOTO,
YKUJIKOTO U
ra3zoo0pa3Horo
COCTOSIHUI
BEIIECTBA.
Kpucrammueckn
€ 1 aMmop(HbIe

TBEP/BIC TEJIA.

BEILIECTBA: ONBITHI C *
pacTBOPEHUEM PA3JIMYHBIX BELIECTB B

BOJIE.

Pemenne 3amad 10 OLICHMBAHHIO
KOJIMYCCTBA aTOMOB HUJIA *

MOJICKYT B EIUHMIE
BeEIECTBA.

AHaIN3 TEKCTa JPEBHUX aTOMUCTOB
(mammpumep, hparmenTa

noomel  Jlykpeuus «O  mpupoze
BEIICH») C M3JI0KEHUEM
000CHOBAaHMI  ATOMHOW  THIIOTE3BI

(cmbIcioBoe uTeHue). OneHka
yOeInTEeTbHOCTH 3THX 00OOCHOBAHHH.
OObsicHeHME OpOYHOBCKOTO

JIBUKEHMSI, ABJICHUS TUPPYy3UH

Y pa3IMuuii MEXJy HUIMH Ha OCHOBE
[OJI0KEHUI

MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU
CTPOEHHS BEIIECTBA.

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ruffizika/
http://www.school.mip
t.ru
http://kvant.mccme.ru/

00BEMa http://www.e-

science.ru/physics
http:/nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/r

u
http://elkin52.narod.ru/
http://www.all-
fizika.com/
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OOBbsIcHEHHE
CBOICTB
JKHUJIKOCTEH
TBEPJIBIX TEI HA
OCHOBE
MTOJIOXKECHUM

ra3os,

44|

MOJIEKYJISIPHO-KH

HETUYECKOU
TEOPHHU.
CMauuBaHue
KaluUISIpHbIC
SIBJICHUS.
TennoBoe
pacimpeHue
C)KaThe

u

4|

OOBsICHEHHE OCHOBHBIX Pa3JU4Hil F

CTPOCHUU Ta30B, JKUAKOCTEN U TBEPBIX TEN (
HMCIOJIb30BaHUEM MOJI0KCHUH]
MOJIEKYJISIPHO-KMHETHYECKOM TEOpUH
CTPOEHUS BELIECTBA.

[IpoBenenue OITBITOB 110
BBIPAILIMBAHUIO  KPHUCTAUIOB  ITIOBAPEHHOY

COJIM WJIU caxapa.
[IpoBenenne M OOBSICHEHHE OIBITOB
JEMOHCTPHUPYIOIIUX KalUUIIPHBIC SIBICHUS |
SIBJICHHE CMauYUBaHUSI.
OObsicHEHHEe  POJM  KaIWJLISPHBIY
SIBJICHUH ISl TOCTYIIJICHUS BOJIBI B OPTaHU3M

pactenuit (MC — Guosorus).
HaoGmronenue, MIPOBE/ICHUE Y
OOBSICHEHHE  ONBITOB MO  HAOIIOACHUK

TEIJIOBOTO PACHIUPEHUS Ta30B, KUIKOCTEH ¥
TBEPIBIX TEI.

OOBsicHEeHHE COXpaHEHUS O00BEME
TBEPABIX TeEN, TEKYYECTH XHJIKOCTH (B TOM
YHUCJie, PAa3HUIBI B TEKYYECTH ISl Pa3HbBIX
JKUJIKOCTEN ), TaBJIeHUS rasa.

[TpoBenenue OITBITOB,
JEMOHCTPUPYIOUTUX 3aBUCUMOCTH JIABJICHUS




BO3/yXa OT ero o0béMa M HarpeBaHUs HIIH

OXJIAKICHUS,

A HX OOBSICHEHHME Ha  OCHOB(
ATOMHO-MOJICKYJISIDHOTO ~ yYeHHUs. AHaIH]
MIPAaKTUYECKUX CHUTyalud, CBA3AHHBIX C(

CBOMCTBaMH Ta30B, JXHJIKOCTCH W TBEPIBIX
Tell

TenmoBrle
nporecchl (21 1)

Temmeparypa.
Cas13p
TEMIIEpaTyphl CO
CKOPOCTBIO
TEIIOBOTO
JIBIOKEHUS
YaCTHII.
BuyTtpeHH
S5 JHEPrusl.
Croco0sl
U3MEHEHUs

OOocHOBaHME TPABWI H3MEPCHMUS
TEMIIEPATYPHI. CpaBHEeHHE  PA3IHMYHBIX
CIOCOOOB M3MEPECHHS U IIKAJl TeMIIePaTyphl
HaOmronenne W OOBSACHEHHE  OIBITOH
JEMOHCTPHUPYIOIINX HU3MEHEHHE BHYTpPEHHEH
SHEPTUU TeJla B PE3yJIbTAaTe TEIUIONEPEIauH K
paboThl BHEITHUX CHII.

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www. fizika.ru
http://college.ru/fizika/
http://www.school.mip
t.ru
http://kvant.mccme.ru/
http://Awww.e-
science.ru/physics
http:/nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/r
u
http://elkin52.narod.ru/
http://www.all-

fizika.com/
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BHYTpPEHHEH
SHEPIUH:
TerJionepeaaya u
COBEPILICHUE
pabotel.  Buabl
TeIJIoNepe1ayuu:
TEIIOMPOBOAHOC
Th, KOHBEKIIHS,
U3ITy4eHUeE.
Konnuectso
TETJIOTHI.

VY nenvHas
TEIUIOEMKOCTD
BEIIICCTBA.
TemroooMeH
TEIUIOBOE
paBHOBECHE.
YpaBHeHue
TEIIOBOT'O
OanaHca.
IInaBnenue
OTBEpJEBaHUE
KPUCTAJTMYECKU
X BEIICCTB.

b4l

b5

HaOmronenne n 0OBICHEHHE ONBITOB
00CYXICHHUE  TMPAKTHYECKUX  CHUTYyaIuid
NIEMOHCTPUPYIOLIUX PA3IMYHBIC BUJIbI TEILIO
repeaadn: TEIUIONPOBOIHOCTh, KOHBEKIIHIO
M3ITy4EHUE.

HccaenoBanue sBJIEHUS TEIIOOOMEHS

MIPU CMELLIMBAHUU XOJIOIHON B TOPSYE BOJBI
Habmoaenue YCTaHOBIICHMUS|
TEIJIOBOTO PAaBHOBECHS MEXKIY TOpsUeH U
XOJIOTHOM BOJIOM.

Ornpenenenue (u3mepenue)
KOJINYECTBA TEIJIOThI, IOJyYEHHOI'O BOJIOY
[pu TemI000MeHe c HarpeThIM

METAJUINYECKUM LIUIINHAPOM.
Ornpenenenne (U3MEPEHHUE) YACITbHOY]
TEIUIOEMKOCTH BelllecTBa. Pemenune 3anau
CBSI3aHHBIX C BBIUMCIIEHUEM  KOJMYECTBE
TEIUIOTHI U TETNIOEMKOCTHU TPHU TEIIIO00OMEHE
AHanmu3 cuUTyaluid  IPAKTHYECKOId
HCIIOJIb30BAaHNUS TEIUIOBBIX CBOMCTB BEILIECTE
W MarepuajgoB, HampuMep B  LIEJN
HHEProcOepex eHus: TETION30JISLIHSA
sHEeprocOeperaronme KPBIIIN
TEPMOAKKYMYJISITOPHI U T. 1.




V nenpHas
TEI1oTa
IIJIABJICHUS
[TapooGpazoBanu
e 4|
KOHEHCAIHS.
Hcnapenmne.
Kunenwe.

Y nenpHas
TEIIoTa
napooOpa3oBaHH
1. 3aBHCHMOCTD
TEMIIEPaTypbl
KUIICHUS
aTMocdepHoro
JIaBIICHUS.
BnaxxHocTs
BO3/TyXa.
OHeprus
TOIUIHBA.

VY aenpHas
TEIoTa
CropaHusi.
[TpuHUMIBI

OT]

HaGnronenue siBneHUN uCHapeHUs ¥

KoHZeHcauud.  MccienoBaHue — mpolieccs
MCIiapeHus Pa3IMYHBIX KUJKOCTEH
OOBsicHEHHE  SIBICHUW  HCHApEHHS
KOHJICHCALIUU Ha OCHOBE

ATOMHO-MOJICKYJISIPHOTO YUCHHS.
HaGmonenue u 00bsICHEHHE MTPOIIECC

KATICHHMS, B TOM 4YHCJIE 3aBUCHMOCTH
TEMIIEPATYPHI KUTICHUS OT JaBJICHUS.

Ornpenenenue (u3mepeHue)
OTHOCUTEIIEHOM BJIIQKHOCTH BO3/yXa
HaOnronenue npoiiecca TUTABJICHHUS
KPUCTANIMYECKOTO  BEMISCTBA,  HAIMPHMeE[
b,

CpaBHeHHE TIPOIECCOB  TUIABJICHMUS

KPUCTANIMYECKUX TeJl M Pa3MAT4eHUs Ipy
HarpeBaHUU aMOPQHBIX TEJl.

Onpenenenue (M3MEpeHHUE) YIENbHOY]
TETUIOTHl  IIaBieHust Jbaa. OOBSICHEHU
SIBJICHUN TUTABICHUS M KPUCTAJUIM3ALUHU H
OCHOBE aTOMHO-MOJIEKYJISIPHOTO yIEHHUSI.




pabOTHI TEILIOBBIX
neurareneit. KIIJ|
TEIIOBOTO
JIBUTATEIIS.
Temnossie
JIBUTATEIN
3aIuTa
OKpYy>Karomien
Cpeapl.
3aKOH COXpaHEHHS]
U IpeBpallCHHS]
SHEpPTruu B
MEXaHUYEeCKUX U
TEIUTOBBIX
nporeccax

Pemenne  3ama4,  CBA3AHHBIX  (
BBIYMCIICHUEM  KOJIMYECTBA  TEIUIOTHI I
Ipoleccax TeIIonepe ayu Ipy IIaBICHUH §
KpUCTAJIIM3aL1H, HCIIapEHUH 5|
KOHJICHCALIUU.

AHanu3 cHUTyallMil MpaKkTUYecKorg
IIPUMEHEHUs  SIBJICHUM  IUIABJICHUS U
KPUCTAJUIM3allN, HalpuMep, MOJyYEHHUE

CBCPXYUCTBIX MAaTCPUAIIOB, COJICBAs I'PCJIKa U
Ap.




Anamu3  paboThl W OOBSCHEHHS
MPUHIINIIA JEHCTBUSI TETUIOBOTO JABUTATEIS.

Bbruncnenne KoiuuecTBa TEIJIOTH
BBIJICTISIIONIETOCS. TIPH CTOPAHUU Pa3THUIHBIX
BUI0B ToruuBa, U KIIJ[ nBurarers.

OO6cyxaeHue IKOJIOTUIECKUX
MOCNEACTBUIM HMCIONB30BAaHUSL JIBUTATEINEY
BHYTPEHHETO  CTOpaHHS, TEIUIOBBIX I
ruapossektpoctanmuiit (MC — 3Komnorus
XUMUS)

Paznen 7. Dnexkrpuueckue u

MarHuTHbIE siBieHus (37 1)

DNEKTpUIECKHe
3apsiIbl.
3apsiKeHHbIC
Tena u ux
B3aUMO/ICIICTBUE

(7 4)

DneKTpu3anu
s Ten. [IBa pona
PIEKTPUUYECKUX
3apsiIoB.

Bzaumoneiict
BHE 3apsDKEHHBIX
TEIL. 3akoH
Kynona.

DJeKTpUIecK
oe ToJIe.

[IpyuHLIIMT

CYIIEPIIO3UITHH

Ha6J'IIOI[eHI/Ie U TIPOBCACHHUC OIIBITOB II(
QJICKTPpHU3allU TCJI IMPHU COIIPHUKOCHOBCHUU K

UHIYKIHEH.

Habmoaenue i 00BsICHEHHE
B3aMMO/ICHCTBUSA OJHOUMEHHO 5|
PasHOMMEHHO 3aPsKEHHBIX TEJ.

OObscHEHUE MPUHIUIIA JIeCTBUS
AJIEKTPOCKOTIA. OOBsicHeHHE SIBJICHUT

QJICKTpHU3alluU IIPU COIMMPUKOCHOBCHUU TCI U

http://school-
collection.edu.ru
http://fcior.edu.ru
http:/Aww.fizika.ru
http://college.ru/fizika/
http://www.school.mipt
u
http://kvant.mccme.ru/
http://Awww.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/r

o o u
HHIAYKOHUEH C UCITIOJIB30BAHUEM 3HAHUU O http://elkin52.narod.ru/
HOCHTENISIX  DJICKTPUYECKUX  3apsjo  ghtr/wwwal-
BCIICCTBE.
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IIEKTPUUECKUX
nonei. Hocurenu
IIEKTPUUECKUX
3apsiI0B.
DJIeMEHTaPHBII
ANEKTPUYECKUI

3apsi.

Pacno3naBaunue u 00bSICHEHNE SIBJICHUI
AJICKTPU3ALIMH B TIOBCETHEBHOM JKHU3HHU.

Crpoenue
aTroma.
[IpoBomHUKH U
TIARJICKTPUKH.
3akoH
COXpaHEHUs
AIEKTPUIECKOTO
3apsiia

HaOmronenne W OOBICHEHHE  ONBITOB
WUTIOCTPUPYIONINX  3aKOH COXPaHCHHUS
DIIEKTPUYCCKOTO 3apsi/ia.

HaGimroienne ompITOB TIO MOJACITUPOBAHUK]
CWJIOBBIX JIMHHHA JJIEKTPUICCKOTO TTOJIS.

HccnenoBanne AEUCTBUSI AIIEKTPUUYECKOT(
[0JIS HAa IPOBOJHUKH U JUDIIEKTPUKU

IlocTossunbIM
AJIEKTPUUYECKUN
TOK (20 u)

ONeKTpUuIecKn
1 TOK. Y CIIOBHUSA
CYILIECTBOBaHUS
PJIEKTPUYECKOTO
Toka. icTouHuKH
[MOCTOSIHHOTO
Toka. JlelicTBus

DJICKTPUICCKOT'O

HaGmroienne pa3nuyHbIX BUAOB JCHCTBHUS
DIEKTPUIECKOTO TOKA M OOHAPYKEHHUE DTHX
BHUIOB JEHCTBHUS B ITOBCEIHEBHOM KU3HU.

COopka u HCTIBITaHUE AIIEKTPUUECKON IIEeTH
MMOCTOSIHHOTO TOKa.

N3mepenue cuibl TOka aMIepMETPOM.

N3MepeHne 3IeKTpUYEeCKOro HampsHKEHUS
BoJbTMETpOM. [IpoBeneHue u oObsICHEHHE




TOKa (TEIJIOBOE,
XUMHYECKOE,
MarHuTHOE).
DNIeKTpUYECKUI
TOK B JKHUJIKOCTSIX
U ra3ax.

DneKTpuuecKast
nemns. Cuita Toka.
DNEeKTPUIECKOoe
HarnpsKeHUe.
ConpoTtuBienue
MIPOBOJTHUKA.
VYnensHoe
COMPOTHBIICHUE
BEILECTBA. 3aKOH
Owma 17151 ygactka
LEenu.
TlocnenoBarenbH
oe

u
napajuIeIbHOE
COEJIMHEHUE
MTPOBOIHHUKOB.

OIIBITOB, ACMOHCTPHPYIOIIUX 3aBHCHUMOCTEH
QJICKTPHUYCCKOI'o COITPOTUBJICHUA
[MPpOBOAHMKA OT C€ro MIJuHbI, IUIOAAH
I[MOIICPCUYHOT'O CCUCHUSA U MaTCpHUaa.

HccrnenoBanne 3aBHUCHMOCTH CHJIBI TOKa

[POTEKAIOIIEr0  4Yepe3  PEe3UCTop,  O1
COTNIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS
Ha pe3UCTope.

[IpoBepka mpaBuiIa CIOKEHUS HANPSHKCHUN
[Py IOCJICAOBATCIbHOM COCIMHCHHUU [IBYX
PE3UCTOPOB.

IIpoBepka mnpaBuna JJs CWIbl TOKa IIPH
MapajieIb-HOM COCIMHEHUH PE3UCTOPOB.

AHaM3 CHTyallMd IOCIENOBATEIHHOTO ¥
MapajyieIbHOTO COEMHEHHs TPOBOJHUKOB
JOMAIIHUX JJICKTPUICCKUX CCTAX.

Pemenne 3amau ¢ UCHONb30BaHUEM
3akoHa Oma u  Qopmyn  pacuére
HIIEKTPUUYECKOTO COIIPOTHBIICHUS py
MOCJIeIOBATEITHHOM " napajieIbHOM
COEMHEHUU NTPOBOJIHUKOB.

Ompenenenue paboThI
HIIEKTPUUYECKOTO TOKA, MPOTEKAIOLIETO Yepes3

Pabora U

pesucrop.
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http://nano-edu.ulsu.ru
http://mww.all-
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http://interneturok.ru/r
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http://www.all-
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MOIIHOCTb
IIEKTPUUYECKOTO
TOKa. 3aKoH
Jxoyns—Jlenna.
DIIEKTPOITPOBOJIK
a ¥ notpedurenu
AJIEKTPUUYECKON
SHEPTUU B OBITY.
Kopotkoe
3aMbIKaHHE

OrnpenencHue MOIIHOCTH
DIICKTPUYECKOTO  TOKA, BBIACIAEMON  HE
pe3ucTope.

HccnegoBanyue 3aBUCUMOCTH  CHIIb

TOKA Yepe3 JIaMIIOUKY OT HallpsKEHUs Ha HEll.
Onpenenenne KIIJI narpesarens.
HccnenoBanue npeoOpa3oBaHus]

DHEPTUU pu oabEME rpys3¢

AJIEKTPOJIBUTATEIIEM.
OObsicHEHHE yCTPOWCTBA U MPUHIUIIG

IEACTBHS JIOMAIITHUX|

HIIEKTPOHArpeBATENbHbBIX PUOOPOB.
OObsicHeHMEe  NPUYMH  KOPOTKOT(

3aMbIKaHUs W MPHUHINIA JEHCTBUS IJIaBKHX

[IPEJOXPAHUTEIIEH.

Pemenne 3amad ¢ MCNONBb30BaHUEM 3aKOH4

Jxoyns—IJlenua. HaGmronenne

BO3HUKHOBEHUS DJIEKTPUUECKOT0 TOKA B JKH/I-

KOCTHU.




MarauTHblie
sBacHus (6 1)

IlocTosuH

130 MAarHuThl.
BzanMoelicTBie
IMOCTOSTHHBIX
MarHuToB.
Marautaoe
ToJIe.
MarauTHoe 1noJjie
3eMiIi H €ro
3HAYCHHUE JIbiE:|

JKM3HHU Ha 3eMiIe.
OneiT  Opcrena.
MarauTHoe moJe
AJIEKTPUYECKOTO
TOKA.
IIpumenenue
AJIEKTPOMArHUTO
B B TEXHHKE.

HccnenoBanme MarHuTHOTO|
B3aMMOJICHCTBHUSA OCTOSTHHLIX MAarHUTOB.

I/I3yqu1/1e MAar"dmTHOT O I10J15
[MOCTOSIHHBIX MarHUTOB MPH UX 00BEIUHECHUY
U pa3JeieHIH.

[TpoBenenue OIIBITOB 1o
BHU3YyaJIN3al[UU TOJIS TOCTOSIHHBIX MarHUTOB.

W3ydyeHue siBIeHUS HaMarHUYMBaHUS
BEIECTBA. Uccnenosanue EHCTBUS
QIEKTPUYECKOTO  TOKa HAa  MarHUTHYK

CTPETIKY.
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[eiicTtBue
MarHUTHOTO I10JIS]
Ha MMPOBOJHUK C
TOKOM.

DNEKTPOABUTAT
€J1b TOCTOSIHHOI(
TOKA.
Hcnons3zoBanue
ANEKTPOJIBUTaTEN
el B
TEXHUYECKUX
YCTPOKCTBAX U Ha
TPAHCIIOPTE

[IpoBeneHue OMBITOB, AEMOHCTPUPYIOLLINY
3aBUCUMOCTh CHUJIBI B3aUMO/ICHCTBU
KaTyIIKA C TOKOM M MarHuTa OT CUJIbl U Ha
MIpaBJIEHUS TOKA B KATYIIKE.

AHnanus CUTyalui IIPAKTHUYECKOT(
MPUMEHEHHUS DJIEKTPOMArHUTOB (B OBITOBBIY
TEXHUYECKHUX YCTPOWCTBAX,
MPOMBIIIJICHHOCTH, METUIIUHE).

N3ydyeHue OEWCTBUS MArHUTHOTO IOJSL H{
MPOBOJHUK C TOKOM. M3yueHue naeicTBus
AIEKTPOJIBUTATEIS.

Namepenne KIIJ[ sraekTpoaBuraTeabHO¥
ycTaHOBKH. PacnozHaBaHnne U aHaiu3
Pa3IMYHBIX IPUMEHEHUM AJIEKTPOABUTATEIIEH
(TpaHCcopT, OBITOBBIE YCTPOMCTBA U AP.)

DNEKTPOMarHuT

Has MHIYKIUS
(4 9)

OnbITHI
®dapanes.
SIBiIenne
PJIEKTPOMArHUTH
O  MHAYKUUU,
ITpaBuio Jlenna.

DnexTpor
€HepaTop.
Crioco0bI

OHI)ITI)I 10 HNCCIICOJOBAHUIO SIBJICHUS]
AJIEKTPOMArHUTHOM VHJYKLHH:
HCCIEeNOBaHUE W3MEHEHHWU 3HAUeHUS U
HaIpaBJICHUs UHAYKIMOHHOIO TOKa

(4




TOJTYUCHUA http://school-
o collection.edu.ru
DJICKTPUICCKOU http://fcior.edu.ru
YHEDIUH. http://www fizika.ru
p http://college.ru/fizika/
9J’I€KTpOCTaHHI/II/I http://www.school.mip
Ha tru
http://kvant.mccme.ru/
BO300HOBJIIEMBIX http:/fwww.e-
science.ru/physics
HMCTOYHHKAX http:/nano-edu.ulsu.ru
http://www.all-
PHCPIUAH fizika.com/
http://interneturok.ru/r
u
9 kiace (102 1)
TemaTuue OcHoBHOE OcHOBHEIE BHUJBI JCATCIIBHOCTHU
cKuil OJI0K, TeMa |coiepKaHue yyamuxcs (Ha ypoBHE y4eOHBIX JeHCTBHIA)

Paznen 8. Mexanunueckue sBnenus (40 )

Mexanny  Mexanndeckoe | AHaIu3 U 00CYKJCHUE PA3IMUHBIX IIPIMEPOB | http://school-
collection.edu.ru

€CKOC JABUXKCHUEC. MEXaHHUYECKOI'O http://fcior.edu.ru
http://www fizika.ru
JIBUKEHHE MarepuanbHas | JBWKEHUS. i footiege rufaik
u TOYKA. OO6cyxaeHne rpaHul] MPUMEHUMOCTH MOJIEH ?]/tt y ool
JIwww.school.m
CII0COOBI €ro Cucrema «MaTepuaIbHas ipt_pru
OIMCAHUs OTCYETA. TOYKAY. Ritp:{fcvant mecme.
(10 w) OrnocutensHo | Onucanue MEXAHUYECKOI0 JIBYDKEHUS] hﬁ_Di”WW\;V-ﬁ- _
sclence.ru/pnysics
CTh pa3IUYHBIMU CIIOCO0aMU http://nano-
edu.ulsu.ru

MEXaHU1ICCKOTO | (ypaBHEHHE, TaOJHIA, TPAdUK).
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JIBUYKEHUSI.
PaBHOMEpHOE
MIPSIMOJIMHEITHO

e JIBIOKEHUE.

HepaBHomepHoe

IPSIMOJIMHENHO

€ JIBI>KEHHUE.
Cpennsist

MI'HOBEHHAs
CKOpPOCTb TeJIa

npu
HEpaBHOMEPHO

M JIBUKEHUH.
YckopeHnue.

PaBHOYCKOpEHHO

e
MIPSIMOJIMHEHO

€ JIBUKECHUE.
CBobonHoe

najicHue.
OnbIThI

lNanunes.
PaBromepHOe

JIBUKCHHE

H

AHanu3 KU3HEHHBIX CHTyaHHﬁ, B KOTOPBIX

MPOSIBIISIETCS

OTHOCHUTEIIBHOCTD MEXaHUYECKOTO|
JIBYDKCHUS.

HaGmronenne  MeXaHHYECKOrO  JBHMIKEHMS

TeJ1a OTHOCUTEIIBHO
pa3HBIX TeJl OTCUETA.
CpaBHeHue nyTell U TPAeKTOPUN JTBUKECHUS
OJIHOTO U TOT'O XK€
T€JIa OTHOCUTEJIBHO Pa3HBIX TEJ OTCUETA.
AHanus TEKCTa INaymanes
OTHOCUTEJIBHOCTH JIBUKEHMUS;

BBITIOJTHEHHE 33JaHUI 110 TEKCTY (CMBICTIOBOE
YTEHUE).

00

Onpenenenue cpenHen CKOpOCTH|
CKOJIbJKEHUS OpycKa Win

JIBAKEHUS niapukKa o HAaKJIOHHOH|
TJIOCKOCTH.

AHanus " o0cyxJeHne croco0oB
npUOIMKEHHOTO ONpEIEeIeHUs

MTHOBEHHOM CKOPOCTH.

OnpeneneHre  CKOPOCTH  PaBHOMEPHOTO|

JBUKEHUS (LIaprKa

B KHUOKOCTH, MOOCIIN SJICKTPHUICCKOT'0O




1o
OKPY>KHOCTH.
[Tepuon
" 4yacTroTa
oOparlieHusl.
JIunelinas
yIrJI0Bas
CKOpPOCTH.
HenTpocTpemu
TEIbHOE
YCKOpEHUE

bil

ABTOMOOWJIS U T. II.).

OrnpenieneHue myTH, MPOuIEHHOTO 3a JAHHBIN
[TPOMEKYTOK

BPEMECHH, M CKOPOCTH Tela MO0 TpaduKy
3aBUCUMOCTH IIyTH

PaBHOMEPHOTO ABUKEHUS OT BPEMEHHU.

OOcyxneHre  BO3MOXHBIX  [PUHIIMIIOH
neiicTBUs IPUOOPOB,

U3MEPSIFOITUX CKOPOCTH (CITHIOMETPOB).
Beluncnenne Imyt¥ M CKOPOCTH  IIpY
PaBHOYCKOPEHHOM PSMOJIMHEHHOM

IBUKEHUH TeJa.
OnpeneneHue NPOMIEHHOTONYTH ¥
YCKOpEHUsl [JBUXKEHHUS Tejla 10 TIpaduky
3aBUCUMOCTUCKOPOCTH PaBHOYCKOPEHHOI(
NPSIMOJIMHENHOT O ABUKEHUS Tela OT BpEMEHU
OnpeneneHne  yCKOpeHHs — Tena  IIPY
PAaBHOYCKOPEHHOM JIBUOKEHUHU 110 HAKJIOHHOY]
[IJIOCKOCTH.
W3mepenue neproaa U 4acTOThl 0OpalIeHus
TeJla 110 OKPY>KHOCTH.

OnpeneneHue  CKOpPOCTH  PaBHOMEPHOTO
IBIDKEHUSI TEJIa TIO OKPYKHOCTH.
Pemenue 3a1a4 Ha ornpezesieHue




KMHEMAaTUYECKUX XapaKTepPUCTUH
MEXaHUYECKOTO ABUKEHUS Pa3IMYHBIX BUJIOB
PacnioznaBanue u npuOIMKEHHOE OMTUCAHWS
Pa3IMYHBIX BUJOB MEXAHUYECKOIO ABUKECHUS §
PHUPOJIC U TEXHUKE (Ha mpuMepax CBOOOIH(
MajJaroluX  TeJ, JBWXKEHHUS  HKUBOTHBIX
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJCTB U Jp.)

B3anmoneriicts
ue ten (20 u)

BOKpYT'
Connua. [lepBas

KOCMUYECKas
CKOPOCTb.
Hesecomocth
Meperpy3KHu.
PaBHOBecHe
MaTepHaIbHOU
TOYKH.
AOCOIIIOTHO
TBEPIOE
PaBHOBeCHE

b5

TECJIO.

HaGnronenue u  oOCyXIeHHE OIBITOB
JBIDKCHUEM TeJla TP YMEHBIICHWW BIIHSHUS
JPYTUX Tell, MPENSATCTBYIOIUX JBUKEHUIO.

Anamm3 Tekcra lammies c¢  ommcaHueM
MBICIIEHHOT'O HKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH WHEPIHH
BBINOJIHEHUE 33J]aHUN 1O TEKCTY (CMBICIOBOG
YTCHHE).

OO6cyxJeHne BO3MOYKHOCTH  BBINOJIHEHMUS
3aKOHAa WHEPIUU B PA3IUYHBIX CHCTEMaX
oTcuéra.

HaGnronenue u o0CyKaeHrne MeXaHMIeCKUX f
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TBEPJIOTO TENA C
3aKpEIIEHHON
OCBIO BpallCHUS.
MOMEHT  CHJIBIL.
LleHTp TsKECTH

ABJICHUH, IIPO- UCXOJSALINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHO- MEPHOM Y
YCKOPEHHOM JBUKEHUU OTHOCHUTEIIBH(
kabuHeTa PU3nKH.

JleficTBHsL ¢ BEKTOpaMHM CHWJI: BBIIIOJIHEHHS
3aJaHUil 10 CIOXKEHUIO M  BBIYUTAHUK]
BeKkTOpoB. HabmioneHne w/minm TpOBEACHNUG
ONBITOB, JEMOHCTPUPYIOIIUX 3aBHUCHUMOCTH
YCKOpEHUS Teja OT IPUII0KEHHON K HEMY CUIIb
Y Macchl Teja.

AHaim3 ©W  OOBSICHEHHWE  SIBICHUH
HCII0JIb30BaHUEM BTOpOro 3akoHa HbroToHa.

Pemenue 3a1au ¢ MCMOJIB30BAaHUEM BTOPOT(Q
3akoHa Hpl0TOHA M ITpaBuIIa CII0KEHUSI CHJL.

Omnpenenenue ;kECTKOCTH MPYKHUHBI.

AHanu3 cuTyalui, B KOTOPBIX HaOJII01at0TCs
yrnpyrue aegopMmanuu, U UX OOBSICHEHHUE (
WCIIOJIb30BaHUEM 3aKoHa [ 'yka.

Pemenne 3agad ¢ MCIOIB30BAHHUEM 3aKOHZ
I'yka.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHUS
CKOJIbXKEHUS

oT CHJIBI HOPMaJIbHOT'O JTaBJICHUS
OO0cyxeHHne pe3yIbTaTOB UCCIIEAOBAHMS.




Ornpenenenue kod(durmenra TPEHUS
CKOJIbXKEHUs. VI3MepeHne CUIIbl TPEHUS MOKOS
Pemenue 3agau ¢ ucnonb3oBaHueM (HopMylib
JUTSL CHUTBI TPEHUS CKOJIBKEHHSL.

AHanu3  JBWXKEHUS Tel  TOJBKO O]
JNEHCTBUEM CHIIBI TSDKECTH — CBOOOJIHOT(
najieHusl.

OObsicHEHHE  HE3aBHCHUMOCTH  YCKOPEHUS
CBOOOAHOTO MaJICHUs OT MaCChI Teja.

OueHka  BENUYMHBI  CUJIBI  TATOTEHUS
JEHCTBYIOIIEH MEXAYy JBYMs Tenamu (IS
Pa3HBIX Macc).

AHanu3 JIBUKEHUST HEOECHBIX Tel TOj
neiictBuemM CHJIBI TATOTEHUS (c
UCTIOJIb30BaHUEM JIONOJTHUTENBHBIX
HMCTOYHHKOB WH(OpMaIum).




Pemenue 3amay ¢ MUCIOIB30BaHMEM 3aKOH]
BCEMHMPHOI'O TATOTEHUS W (DOpPMYJBl U5
pacyéra CHIIbI TSKECTH.

Amnanus OPHUTMHAIBHOTO TEKCTa,
OTIHCHIBAIOIIETO MIPOSIBJICHUS 3aKOH{
BCEMHMPHOI'O TATOTEHUs; BBINOJIHEHUE 3aJaHU}]
10 TEKCTY (CMBICIIOBOE YTEHHUE).

HaGnronenue u oOCyXJAe€HHE ONBITOB I
U3MEHEHHI0O Beca Tela TpU YCKOPECHHOM
JIBYDKEHUU.

Amnanus yCIOBUH BO3HUKHOBEHMS]
HEBECOMOCTH U MEPErpy3KHu.

Pemenue 3aau Ha onpezeneHne Beca Tena
Pa3JIMYHBIX YCIIOBUSAX.

AHanu3 cui, JCHCTBYIOLUIMX Ha  TeJlo
nokosinieecss Ha omnope. OmnpeneseHue HEeHTP3
TAKCCTHU pa3JINIHBIX TCII




3aK0OHBI
COXpaHCHHS

4)

(10

Nmnynse  Tena.
H3meHeHue
MMITYJIbCA.
VIMITyJIbC ~ CHJIBL
3aKoH
COXpaHEHUs
MMITYJIbCA.
PeakTuBHOE
IBIKEHUE.
MexaHndyeckast
pabora
MOIITHOCTb.
Pabota
TSDKECTH,
YIIPYTOCTH,
TPEHUS.
DHEPTUHU
PabOTHI.
[loTennmansHas
PHEPTrHs Tela,
[MOJHATOrO  Haj
[MOBEPXHOCTHIO
3EMIIH.
ITorenumanpHas

H

CHUJI

CBs3p,
)%

HaGmronenne wu  0OCYXJCHHE  OIBITOH
JEMOHCTPHUPYIONIUX Tepeady HUMITYJIbca IMPH
B3aMMOJICHICTBUM TeJN, 3aKOH COXpaHEHUS
UMIyIbCA TpU  aOCOMIOTHO  YIOPYTOM H
HEYIPYroM B3aUMOJICHCTBUU Tell.

AHanu3 cUTyalluid B OKPYXKAIOIIEU KU3HU (

UCIIOJIb30BaHUEM 3aKOHa COXpaHEHMU
HAMILYJIBCA.
PacriosHaBanme  SIBICHHS ~ PEaKTUBHOI
IBIKeHUs B mpupope u TexHuke (MC —
ouosorus).

[TpuMeHeHHe 3aKOHA COXPAHEHUS MMITYJIbCY
JUIsL pacyéra pe3yJbTaTOB B3aUMOJICUCTBUS TEJ
(Ha mpuMepax HEyHnpyroro B3auMOJeHCTBUS
YIIPYroro  HEHTPAIBLHOTO  B3aWMOJICHCTBHS
JBYX OJIMHAKOBBIX TeJ, OAHO U3 KOTOPBIX
HEMOJIBUYKHO).

Pemenue 3amay ¢ MCMOIb30BaHMEM 3aKOH]
COXpaHEHHsI UM- ITyJIbCa.

Onpenenenue pabOTHl CUJIBI YIPYTOCTH TIPH
nopEMe rpy3a c WCTIOJIh30BaHUEM
HEMOABMKHOTO U TOABHKHOTO OJIOKOB.
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DHEPIus CKATOU

[PYKHUHBI.

Kunernyeckas

PHEPrusl.

Teopema 0

KUHETUYECKOMN

SHEPrUu.

3aKoH N3mepenne MOIHOCTH.

COXpaHECHUS N3mepenne mNOTEHIMANbHOU SHEpPruy

MEXaHUYECKOM |YIPYro AepOpMUPOBAHHOU MPYKUHBI.

DHEPTUHU N3mepenne KUHETUYECKON DHEPruy

TeJa Mo JJTMHE TOPMO3HOTO MyTH.

DKCIEPUMEHTAIBHOE CpaBHEHHUE

U3MEHEHUs] NOTCHIUAJIBHOW U KUHETUYECKON
SHEPIrUi Tejla MpU JIBKEHHHM 110 HAKJIOHHOK
IIJIOCKOCTH.

OKCrepuMeHTalIbHAsl MPOBEPKa 3aKOH4
COXPAaHECHHS MEXaHWYECKON SHEPTHUU IpU




CBOOOTHOM ITaZICHUH.

IIpumeHeHne  3aKOHa  COXpAHEHUs
MEXAHUYECKOM  DHEPIMH Ul pacydeére
IIOTCHUUAIBHOM M KHUHETUYECKOM DHEPIHUy
Tena. PemieHwe 3amad4 ¢ MCNONBb30BaHHUEM
3aKOHA COXPaHEHUS MEXaHUYECKON SHEPrun

Paznen 9. Mexanunueckue konebanus u BoyHbI (15 1)

Mexanngeckue
koneOanus (7 4)

Konebate
TIEHOE
JIBIOKCHUE.
(OCHOBHEIC
XapaKTEPUCTUKU
KOJICOaHMIA:
MEepPUO/JI, 4aCTOTa,
AMIUIUTYAA.
MaTteMaTUIeCKHu
1 Y IPY>KUHHBIA
MAasITHUAKH.
[IpeBparenue
SHEPrUu MpU

Habmonenue Kose0aHuit oJ
NMEHCTBUEM CHJI TSDKECTH W YIIPY- TOCTH Y
oOHapyXeHHe TMOJOOHBIX  KojeOaHud  H
OKPYKAFOIIeM MHUPE.

AHanu3 xonebaHuii Tpy3a Ha HUTH U He
npyxkune. OrpeaesieHne 4acTOThl KOJIeOaHMH
MaTEMAaTHYECKOTO U MPY>KUHHOTO MAasITHUKOB.

HaOmronenne u OOBSICHEHWE SBIICHUS
pezoHanca. lccrmegoBanue — 3aBHCHMOCTH
neproja KoJeOaHWH TIOJIBEIICHHOTO K HUTH
rpy3a OT JUIMHBI HATH.

[TpoBepka HE3aBHCHMOCTH  IIEPHO/I]

Kosie0aHul rpy3a, MOJIBEIIEHHOTO K JICHTE, OT
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K0J1€0aTeIbHOM

Macchl Tpy3a. HaOmronmenne u oOcCykIeHHG

JIBIDKCHHU. OIBITOB, JIEMOHCTPUPYIONIMX  3aBUCHMOCTH
3aryxaro |neproja KojgeOaHuil IPYKMHHOIO MasTHHKA O1
L[1e KOJICOAHMUS. [MACChI TPY3a U HKECTKOCTH TIPYKUHBL.
BbIHYX/IEHHBIC IIpumeHneHne  MareMaTH4ecKOro K
KOJICOAHMSI. IPY>KUHHOTO MAsTHUKOB
PesoHanc B KQ4yeCTBE MOJENEN I ONMMCaHus
KoJie0aHUH B OKPYKAOIIEM MUDE.
Pemienre  3aga4,  CBA3AHHBIX
BBHIYMCIEHMEM  WIM  OLEHKOM  4acTOTh
(nepuoja) KoaedaHUM.
Mexannueckue |CBoiicTBa OGHapy)KeHHE ¥ aHaJIHu3 BOJHOBBIY http:/school-
BOJIHBL 3ByK  |MEXQHHYECKHX |IBJECHUN B OKPYXKAIOLIEM MHUPE. ﬁ?t','f,i}'c??,fﬁg‘urt‘u
(8 u) BOJIH. Jlmana) Hab6uonenue pacrpocTpaHeHust Egg;ﬁmgim;ﬁ(
BOJIHBIL. IPOJIOJIBHBIX M TIOMEPEYHBIX BOJIH (HA MOJIENH | o
MexaHuueckie |1 oOHApYKeHHe aHANOTHUHBIX BHIOB BOJNH § g oo
BOJIHBI BUpHPOJIE (3BYK, BOJISHBIE BOJIHBI). hitpifikvant mecme.r
TBéij;[OM Tele, BblunciieHne JIMHBI BOJIHBI U CKOPOCTH Sggr{émﬁy -
CEiCMHYECKHE  [paclpOCTPAHEHHsI 3BYKOBBIX BOJIH. htp:/inano-
BOJIHBL. DKCIEPUMEHTAIBHOE ONpejieNiennq futiet
3BYK. 'DOMKOCTB[TpaHHIl ~ YacTOTHI  CIBIIIUMBIX  3BYKOBBIY fizika.com/
3ByKa KOme6anuil. mp://lnterneturok.ru
1 BBICOTA TOHA. HaGmronienre  3aBHCHMOCTH  BBICOTb ?Eﬁé’ﬁm;‘i‘“’d’”
OtpakeHue 3BYKa OT YacTOThI (B TOM 4YHCIIE C fizika.com/
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3ByKa. WCTIOJIH30BAaHUEM MY3BIKAJTHHBIX
Nudpazpyk HUHCTPYMEHTOB).
YIBTpa- 3BYK HaOmtoneHnne u oOBSICHEHUE SIBICHUS

aKyCTHUYECKOI'O PE30HAaHCA.

Ananus OpPUTHHAIILHOTO TeKCTa
MOCBSIIIIEHHOTO MCIOJIb30BaHUIO 3BYyKa (WY
yIbTpa3ByKa) B  TEXHUKE  (IXOJOKAIUs
yIABTPa3ByK B MEAULIMHE U JIp.); BbHIIOJIHEHU]
3aJlaHui MO TEKCTY (CMBICJIOBOE YTEHUE)

Pasgen 10.

DJeKTPOMArHUTHOE MOJIC U AIEKTPOMATHUTHBIC BOJHBI (8 1)

DNEKTPOMarHuT
HOE ToJie T
AIIEKTPOMATHUTHBI
€ BOJHHI (6 )

OnexTpo
MarHUTHOE MOJIe.
OJEKTPOMAarHuT
HbIE BOJIHBI.

IToctpoenue pacCyXaeHM,
00OCHOBBIBAIOIIX B3aIMOCBS3b)
3J'I€KTpI/I‘~ICCKOFO U MAariuTHOT O noneﬁ.




CsoiicTBa
PIIEKTPOMAarHuTH
bpIX BoJaH. IlIkana
PIIEKTPOMAarHUTH
BIX BOJIH.
Mcronp30Banue
PIIEKTPOMAarHUTH
BIX BOJH I
COTOBOM CBS3H.

DneKTpo
MarHuTHas
[pUpojJa CBETa.
CkopocTh cBeTa.

BomnHoBBI
€ CBOMCTBA CBETA

DKCnepUMEHTAITbHOE U3y4YCHUE
CBOWCTB JJICKTPOMAarHUTHBIX BOJH (B TOM
YHCIIE C IIOMOIIBI0 MOOUITLHOTO TeeOHa).

AHamu3  pEHTIeHOBCKMX  CHUMKOH
YeJI0BEYECKOr0 OpraHu3Ma.

AHamM3  TEKCTOB,  ONKCHIBAIOIINX
IMPOSABJICHUA 3JICKTPOMArdHuTHOI'O U3JIYUYCHUS B
NPUPOJIC: JKUBBIC OPraHU3MbI, HW3JIy4YCHUS
HEOECHBIX TeJ (CMBICIIOBOE YTCHUE).

PacniosHaBanue W aHamM3 pa3INnYHbIX
HpI/IMeHCHI/Iﬁ OJICKTPOMArHuTHBIX BOJIH H
TEXHUKE.

Pemenne 3amad ¢ HMCIIONB30BaHHEM
dopMyn Ui CKOPOCTH 3JIEKTPOMArHUTHBIN
BOJIH, IJIMHBI BOJIHBI U 4aCTOTHI CBE€TA
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LS

Pasnen 11. CeeroBsie sBienus (15 )

3aKOHEBI
pacnpocTpaHeH!
s cBeta (6 1)

Ncrounnku
ceera. JlyueBas]
MOJieJb  CBETA.
[IpssMmonuHeitHoe
pacnpocTpaHeHu
e CBETAa.
3arMeHus
Connua u JlyHsl.
OTtpaxxenue
ceera. Ilmockoe
3epKajio. 3aKoH
OTpaKEHUS
CBeTa.
IIpenomiienue
CBeTa. 3aKoH|
MPETOMJICHUS
CBeTa.

ITonnHoe
BHYTpEHHEE
OTpakeHHE
CBeTa.

Hcnionb3oBanue

HabmoacHue OIIBITOB,
JIEMOHCTPUPYIOLIUX SIBJICHUE
MPSAMOJIMHEHHOTO ~ PacHpOCTPAHECHUS  CBETY

(BO3HUKHOBEHUE TEHM U TMOJYy- T€HH), U UX
HMHTEpIpPETAIMs C HCIOJIB30BAHUEM ITOHSATHS
CBETOBOTO JIyya.

OO0BsicHEHHE nu MOACIINPOBAHUE
COJIHCUHOT'O U JIYHHOI'O 3aTMEHUH.
Hccnenosanue 3aBUCHUMOCTH NARIL:

OTPaKEHHsI CBETOBOTO JIy4ya OT yrJjia MaJCHusl.

W3ydyeHue CBOWMCTB M300paKEHUS F
IJI0CKOM 3epkaiie. Habmoienne u 00bsICHEHH|
OMBITOB TIO TMOJYYCHUIO H300paKeHU H

BOTHYTOM U BBIITYKJIOM 3epKanax
HaGmtonenne u  oObsICHEHHE ONBITOB I
MIPEIOMIICHUIO
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BHYTPEHHETO

CBC€Ta HA I'paHUIIC pa3JIMYHBIX CPE, B TOM

OTpaXCHUS BUMCJIE OINBITOB C IOJHBIM  BHYTPEHHUM
ONTHYECKUX oTpakeHueM. lccnenoBanue 3aBUCUMOCTH YIUIY
CBETOBOJIAX MPEJIOMJICHUS OT yIJla NaJeHUsl CBETOBOTO JIy4Yg
Ha I'PAHULIE «BO3yX—CTEKIION.
Pacnio3HaBaHue SBJIEHHIM OTpaXeHUs Y
IIPEJIOMJICHUSI CBETA B IIOBCEJIHEBHOW JKHU3HU
AHanu3 U OOBSICHEHUE SIBICHUS ONTHYECKOT(
MHpaXa.
Pemenne 3amay ¢ MCHONB30BaHUEM
3aKOHOB OTPAKEHUS U IIPEIIOMIICHUS CBETA
JIun3ei u | JIun3a, X0/ [Tonyuenne wu300paxKeHU € MOMOUIBK Ettpglliqhool-collection-edU-ru
ONTHUYECKHUE Jdy4ell B JMH3E.|cCOOMpArOIel U pacCeHBAIONICH THUH3. hg%meﬁ;&;m
npubopsl (6 1) | OnTuyeckas Onpesienierre GOKYCHOrO PaccTOAHUS ¥ ol iine
CHCTEMA. ONTHYECKON CHUJIBI co61/1pa}0mel71 JIUH3BI. Egggzm-zccme-ru/
OnTuueckue AHanmu3  ycTpocTBa M HPHUHIIMILG science.ru/physics http:/nano-
IpUGOPEI: NIEHCTBHS HEKOTOPBIX ONTHYECKHX TPHGOPOB| i | oo
¢oToannapar, |poToarnmapara, MUKPOCKOIA, TEIECKOIA http://interneturok.ru/ru
MuKpoCKom (MC — Guortorns, actporonn).  [un/eerszmsin)
u TEJIECKOIL. AHanu3  sABIEHUM  OJIM30PYKOCTH |
['ma3 KaKIaJbHO30PKOCTH, TNPUHIMUINA JEHCTBUS OYKOY
ONTUYECKAs (MC — Ouonorus)
cucrema.

binzopykocTh
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Paznoxen|Pa3inoxenue

e Oeyoro cBeTa0eoro ceeTa

B crexTp (3 u)

B CIIEKTP. OMbITHI
HrroToHa.
Cnoxenne
CIEKTPaIbHBIX
IIBETOB.
Jucnepcus cBera

HaGnronenue 1o pasiokeHHro Oenord
cBera B crnektp. HaOmionenne u 0OBACHEHH(
ONBITOB MO TOJY4YeHHIO OeIoro cBera mpy
CJIO)KCHHH CBETA PAa3HBIX IIBETOB.

[IpoBenenne u OOBSCHEHUE OMBITOB TIC
BOCIIPUATHUIO I[B€TAa TMPEAMETOB TPH  UX
HAOJIIOJICHUN 4Yepe3 I[BETOBBIC (PHIIBTPHI
(LIBETHBIE OYKH)

Paznen 12. KBanToBsie sBiaenus (17 u)
Hcmyckanne  WOMBITHI OOcyxaenue 1enu onbIToB Pesepdopnd
IIOTJIOIICHUC Pesepdopna Mo  UCCIEIOBAHUIO  aTOMOB, BBIIBMIKECHUE

cBera atoMoM (4{rianerapHast

4)

MOACJIb aTroMa.

THIIOTE3 O BO3SMOXKHBIX PE3yJibTaTax




Mojenb  aromal OIBITOB B 3aBUCUMOCTH 01 Ettp:zlgchoolécolIection.edu.ru
ttp://fcior.edu.ru
bopa. MPEANOIaracMoro CTPOCHUSA aTOMOR httg://www_fizika_ru
http://college.ruffizika/
Hcnyckanue  WbOpMylIMpOBaHHE BBIBOJAOB W3 PE3yJIbTaTOH hitp: /A school mipt.ru
IOIJIOLICHUE OIIBITOB. http://kvant.mccme.ru/
o | http:/mww.e-
CBETa  aTOMOM. OO6cyxneHne IPOTUBOPEYMHM| science.ru/physics http://nano-
3 edu.ulsu.ru
KBaH”EBI. IUTAHETAPHOUN MOI[CJ'I\IJ/I aroMa bttp fonwwwall-izika.comy
JInneituaTeie W OCHOBAaHMHU JUIsI TUNOTE3bl bopa  dhttp:/intemeturok.ru/ru
http://elkin52.narod.ru/
CIIEKTPBI CTAaIMOHAPHBIX OPOHTAX JIEKTPOHOB. bty all fizika.com/
Habmronenne CIUTONIHBIX M JIMHEHYATHIN
CIIEKTPOB M3JIYYEHHUS PA3JIUYHBIX BELIECTB.
OObsCHEHNE TMHENYAThIX CIIEKTPOB U3IY4YEHUS
CTpoeHI/Ie PannoakTHBHOCTG. Och)K;[eHHe BO3MOXHBIX THUIIOTE3 ( http://school-collection.edu.ru
A q) 6 0 | http://fcior.edu.ru
aTOMHOI0  sapaAJb(a-, 0€Ta- U \MOACIISAX CTPOCHUA siapa. OIPEneICHUE COCTABY htp://www.fizika.ru
(6 1) raMma- s7ep 1O 3aJaHHBIM MAacCOBBIM W 3apsiOBBIN Nip:/icollegeru/fizika/

W3ITyYEHUSI.
Crtpoenue
aTOMHOTIO
Hyxiionnas
MOJICTIb
aTOMHOTO
H3oTo15I.
PanmoaxkTuBHbBIE
MIpEBPALICHHUS.
[Tepuon

saapa.

szpa.

yycliaM M 10 TOJIOKEHUIO B MEPUOANYECKO}]
cucteme meMeHToB (MC — xummus).

AHanu3 M3MEHEHUsl COCTaBa sijipa U €erq
MOJIOKEHHUS B IEPUOJUYECKON CHCTEME IIpY
a-paanoakTuBHOCTH (MC — xumus).

HccnenoBanne TPEKOB a-4acTHL]  II(
rotoBeiM  ¢ororpapusM. OOHapyxKeHHE ¥
U3MEpEeHUe paJuallMOHHOTO (JOHA C TMOMOIIBK]
JIO3UMETPA, OLIEHKA €r0 HHTEHCUBHOCTH.

Ananmu3 OWOJIOTMYECKUX HM3MEHEHHUH,
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http://kvant.mccme.ru/
http://www.e-
science.ru/physics http://nano-
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http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
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HoJypacraja.
JlencTBus
PaJlnOAaKTUBHBIX
W3ITYy4CHU I H4
YKUBBIC
OpraHU3MbI

MPOUCXOSAIINX O] IEUCTBUEM PATUOAKTHBHBI
usnydenuit (MC — Guonorust). Mcrons30BaHuy
PagMOaKTUBHBIX M3MydeHud B memauimHe (MC
— Ouomorus)

S nepusbie
peakuuu (7 1)

S nepHbie
peakiuu. 3aKOHBI
COXpaHEHUs
3aps1I0BOTO

Pemenue 3agad ¢ HCIOJL30BaHUEM
3aKOHOB COXPAHCHUA MACCOBBIX U 3apAd0BbI}
YHCCJI Ha OIIPEACIICHUC PE3YJIbTATOB

51
MacCOBOT'O
qucesl. JHEprus
CBSI3M  aTOMHBIX
A1ED. CB3b
MacCChI
SHEpPrUHu.
Peaknun cuaTe3a
U JICJICHUS SIAEP.

Hcrounuk
51 SHEPTUur
CoHIa ¥ 3BE31.

Snepnas

WJIM HEBO3MOXKHOCTH SIAEPHOM peaKIiHy.
MCIOJIb30BaHUEM (POpMyIIbl DUHIITEHHA.

HUHCIIONIB30BAHUA YIPABIIACMOI0 TCPMOAIACPHOTO
CHHTC3a.

PKOJIOTUUYECKHX MPOOJIeM, CBSI3aHHBIX C SIEPHOY
pHepretnkoit (MC — skomorus)

SHEpreThKa

AACPHBIX peaKuHﬁ; aHaJIn3 BO3MOXKHOCTH|

OI_IeHI(a OHCPIrun CBA3U AA€p [¢

Ob6cyxnenue HEePCIIEKTHB

Ob6cyxaenue PEUMYIIECTB 17

http://school-collection.edu.ru
http://fcior.edu.ru
http://www fizika.ru
http://college.ru/fizika/
http:/Aww.school.mipt.ru
http://kvant.mccme.ru/
http://iwww.e-
science.ru/physics http://nano-
edu.ulsu.ru
http:/Aww.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://iwww.all-fizika.com/



http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

[ToBTOpUTENIBHO-0000AOIIUT MOAYJIb (9 )

CI/ICTel\%aTé/IBaHI/IH S)OOOHICHI/IC Bermonsenme YICOHBIX 3ATaHNIT,
15! 000 meHHe;{%I)LI?%!%HHﬂ udT cOYIOINX JIEMOHCTPAIIMH KOMIIETEHTHOCTEH,
[IPEIMETHOTO XapaKTEepU3YIOLUX €CTECTBCHHOHAYUYH YO
comepkanus o CHOBHEIX PaMOTHOCTb: IIPUMEHECHHUS IIOJIy4EHHBIX
OIIbITa PACIOB  KYPCAsyanmii n1st HaydHOTO 0GBACHEHHS (PU3HUECKIX
IEATEIbHOCTH,  |(DU3HKU: SBJICHUA B  OKpYXaroUle  INpuUpoie W
. MEXaHUYECKHUE,

MproOpeTEHHOro TrerIoBbLe, [MOBCEIHEBHOM )KM3HH, a TAKXKE BBISBICHUS

NpY  M3Y4CHHH pekTpoMarHuTHbl (PU3MYECKHX  OCHOB  pslida  COBPEMEHHBIX
BCETO Kypcag, KBAHTOBBICTEXHOJIOTHH; IIPUMEHEHMUS OCBOEHHBIX
107632197 STBIICHISL. PKCIEPUMEHTAIbHbBIX YMEHUH JUisl

Hayunblii meToJ
[MO3HAHUS W eroy
pcan3anud B3gko
(bu3nUecKux
HCCTIe/IOBaHUSX.

CBs3p QU3HUKH U
COBPEMEHHBIX
TEXHOJIOTHIA
00J1acTH epesadn
MH(pOPMAITUH,
SHEPreTUKeE,
TpaHCTIopTe

BpaBJ’II/I‘-IHBIX pa3aciioB Kypca (I)I/I3I/IKI/I.

(uccieoBaHusl (DU3UYECKUX SIBICHUH, B TOM
IUCJIC IJId MPOBCPKHU THUIOTE3 W BbBIABJICHUS
HOMEPHOCTEH.

Pemienune pacu€THbIX 3a/1a4, B TOM YUCIIE
[peoiaraloluX UCIoIb30BaHue PU3MUECKOM
MOAEIM W OCHOBAaHHBIX Ha COJEpXKaHWUU

BrimonHeHue u 3amura IpynmnoBbIX WIN
WHIVBUAYAJIBHBIX IPOEKTOB, CBSI3aHHBIX ¢
coJiep;kaHueM Kypca GU3NKU
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