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PaGoyas nporpamMma no ¢pusvKe Ha YpPOBHE OCHOBHOTO 06IIero o6-
pa30BaHUs COCTaBJIeHAa HA OCHOBE IOJIOXKEHUW U TpebGOBaHUU K pe-
3yJibTaTaM OCBOEHHsI Ha 6a30BOM ypOBHE OCHOBHOU 06pa30BaTeibHOMU
nporpaMMmbl, peicTaBJeHHbIX B PesepaibHOM rocy/[apCTBEHHOM 06-
pa3oBaTeJIbHOM CTaH/JApTe OCHOBHOro ob6uiero o6pasoBanHus (ProcC
000), a Takxe c yuétom PenepasbHOU paboyed MporpaMMbl BOCIH-
TaHusa U KoHlenuuu npenosaBaHus yue6Horo npeaMeta «Pusuka» B
o6pa3oBaTeJIbHbIX OpraHu3anuax Poccuiickot Penepanuu, peanusy-
IOIIMX OCHOBHBIE 06111e00pa3oBaTeabHbIe IPOTPaMMbI

NOACHWUTE/IbHAAI 3AMUCKA

Conepxanue [lporpaMmbl HalpaBjeHO Ha (popMHpOBaHUE ecTe-
CTBEHHO-HAy4YHOHW TIpPaMOTHOCTH YYalUXCA M OpPraHU3alUi0 H3y-
yeHUs1 QU3UKH HaA [JleTeJbHOCTHOW OCHOBe B Hell y4YHUTBIBAIOTCS
BO3MOXXHOCTHU NpeaMeTa B peanausanuu Ttpeb6oBanun Proc 000
K IJIAaHUPYeMbIM JIMYHOCTHBIM M MeTalpeAMeTHBIM pe3yJbTaTaM
06y4YeHMs], a TaKKe MeXIpeJMeTHble CBS3U eCTeCTBEHHO-HAyYHBIX
y4eOHBIX IPeJMETOB HA yPOBHE OCHOBHOTO 06111ero 06pa3oBaHUs

B nmporpamMMe onpeziesiilOTCA OCHOBHBIE LM HU3y4YeHHUsT GU3UKH
Ha YpOBHE OCHOBHOTO 06Iero o6pa3oBaHus, IJIAHUPYEMbIe pe3yJib-
TaTbl OCBOEHUS Kypca GU3WKU: JIMYHOCTHBIE, MeTalpeJMeTHBIE,
npeaMeTHble (Ha 6a30BOM YPOBHE)

[IporpaMma ycTaHaBJMBaeT paclnpejesieHle y4eGHOro MaTepuasa
1o rosamM obydeHus (Io KJjaccaMm), mpejJaraeT NpuMepHyIo MocJaen0-
BaTeJIbHOCTh U3y4YeHUsI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUSA NpeJ -
METHOT'0 COJZlep>KaHHUs U y4éTe BO3PACTHBIX 0COOEHHOCTEHN y4alluxcs,
a Takke NpUMepHOe TeMaTHUYeCKoe IJIAHMPOBAHHUE C YKa3aHUEM KO-
JINYECTBA 4aCOB HA M3yYeHUE KaKA0U TeMbl U IPUMepPHOH XapaKTepHu-
CTUKON y4yeOHOM [esTeJbHOCTU y4YallluXCsl, peaju3yeMol MpU HU3Y-
YeHUH 3TUX TEM

[IporpaMMa MOKeT GBITh HCIOJb30BaHA YYMTEJSIMH KaK OCHOBa
JIJIsl COCTaBJIEHUSI CBOMX pabouux mporpaMm [Ipu paspaboTke pa6o-
yell mporpaMMbl B TeMaTHU4YeCKOM IJIAHWUPOBAaHUU [JOJIKHBI OBITh
y4TeHbl BO3MOXXHOCTH HCII0JIb30BAaHUSA 3JIEKTPOHHBIX (LHPOBBIX)
06pa3oBaTeJIbHBIX PECYPCOB, SBJSIOIIUXCA Y4eOHO-METOAUYECKU-
MM MaTepuasaMu (MyJbTHMEJUHWHBbIE IMPOTPaMMBbl, 3JE€KTPOHHBIE
y4eOHHUKH M 3aJa4YHUKH, 3JEKTPOHHbIe OGHUOGJIMOTEKH, BUPTyaJbHbIE
JIabopaTOpUM, UrPOBblE MPOrpaMMbl, KOJJIEKIUH LUPPOBBIX 06pa-
30BaTe/JIbHBIX PECypCOB), peaJU3yBIIUX JUAAKTHYECKHE BO3MOX-
Hoctu HUKT, conepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATEJIb-
CTBY 06 06pa30oBaHUU

Pa6ouast mporpaMMa He CKOBBIBA€T TBOPYECKYI0 MHUIIMATUBY YUH-
TeJledl U MpefoCTaBJsieT BO3MOXKHOCTH JJIsl peasu3aluy pas/InyHbIX
MeTOJHYECKUX NOAXO0A0B K IpenojaBaHuio GU3UKU NPU YCIOBUH CO-
XpaHeHHUs 06513aTeJIbHON YaCTH CoieprKaHUsl Kypca
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OBLLUAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «®U3MKA~

Kypc ¢pusuku — cuctemMoo6pasywiiuil JIJiss eCTeCTBEHHO-HAayYHbIX
y4eOHBIX [IpeIMETOB, I0CKOJIbKY PU3HNUeCKHe 3aKOHBI JIeXKaT B OCHO-
Be MPOLLECCOB U SIBJIeHUH, U3yYyaeMbIX XMMHUeH, 61U0JIOTHEN, aCTPOHO-
MueHd U ¢usndeckou reorpadpueii ®usrMka — 3TO NpeaMeET, KOTOPbIH
He TOJIbKO BHOCUT OCHOBHOM BKJIa/| B €CTECTBEHHO-HAY4YHYIO KapTHHY
MHpa, HO Y NpeJlocTaB/sAeT HauboJee siCHble 06pa3Lbl NPUMeHEeHUs
Hay4yHOro MeToJa MO3HaHUs, T e CIocoba MoJIyueHHUs JOCTOBEPHBIX
3HaHU o Mmupe HakoHeln, pusuka — 3TO mpegMeT, KOTOPbIA HapAAY
C JpPYTUMU €CTECTBEHHO-HAay4YHbIMU MpeJMeTaMU JOJDKEH JaThb
IIKOJIbHUKaM Ipe/icTaBJeHHe 06 YBJIEKATEeJIbHOCTH HAYYHOrO HCCe-
JIOBaHUs U PaJIOCTU CAMOCTOSATEJbHOT0 OTKPBITUS HOBOTO 3HAHUSA

OfHa M3 rJaBHBIX 33Ja4 GU3NYECKOro o6pa30BaHUA B CTPYKType
06111ero 06pa3oBaHUsl COCTOUT B GOPMHUPOBAHUHU eCTECTBEHHO-Hay4-
HOM rpaMOTHOCTHU U MHTEpeca K HayKe Yy OCHOBHOW Macchl 06Gy4aro-
IIMXCS, KOTOpble B JaJjbHeHIeM OyAyT 3aHATbl B CaMbIX PpPa3HO-
06pa3HbIX chepax AesaTesbHOCTU Ho He MeHee BaKHOU 3ajadeil sB-
JisileTCsl BblSIBJI€EHUE W NMOJrOTOBKAa Ta/JaHTJIMBBIX MOJIOABIX JIIOAEH
AJs1 POJOJDKeHUs1 06pa3oBaHUA U JAajibHeWIned mnpodeccuoHasb-
HOU /J1esITEeJIbHOCTH B 06J1aCTH €CTEeCTBEHHO-HAYYHBIX HCCJIeJ0BaHUMN
Y CO3JJaHMU HOBBIX TeXHoJorui CorJiacHO MPHUHSATOMY B MeXJyHa-
pOHOM coo6lIecTBe oOlpeJeseHnlo, «EcTecTBeHHO-Hay4yHasi rpa-
MOTHOCTb — 3TO CHOCOOGHOCTb 4YesJ0BeKa 3aHUMaTh aKTUBHYIO I'DaX-
JAHCKYIO0 MO3UIMI0 M0 O6GIEeCTBEHHO 3HAYMMBbIM BONPOCAM, CBSI3aH-
HbIM C eCTECTBEHHbIMH HayKaMH, U ero roTOBHOCTb UHTEPECOBAThCS
eCTEeCTBEHHO-HAy4YHbIMH HJes MU HaydyHo rIpaMOTHBIM 4YeJsioBek
CTPEMHTCSI Y4acTBOBaTb B apryMeHTHPOBAaHHOM OGCYXJAEHHH Ipo-
6J1eM, OTHOCSILUXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM, YTO
TpeGyeT OT HEro CIeJyIoLIUX KOMIIeTEHTHOCTE!:

—HAay4HO 00'bSICHATH SIBJIEHHUS],
—OIleHMBATh U NOHUMATb 0CO6EHHOCTH HAyYHOI'0 MCCAe[0BaHMUs,
—MWHTEePNpPEeTUPOBAThL JaHHbIE M HCIO0JIb30BaTh Hay4YHbIEe J0Ka3a-

TeJIbCTBA JJIs I0JIy4eHUS BEIBOJOB »

H3ydyeHue $U3UKU CIOCOOHO BHECTU pellalolliuil BkaaJ B GopMU-
pOBaHUE eCTECTBEHHO-HAYYHOU IPAaMOTHOCTH 00Yy4YaoLNXCs

LUEAN U3YHEHUA YYEBHOIO MPEAMETA «OU3UKA~»

Llenn usydyeHusi GU3NKU Ha ypOBHE OCHOBHOTO 06Iero o6pasoBa-
HUS omnpejeseHbl B KoHnennuu npenosaBaHus yieOGHOroO mpeaMeTa
«Pusuka» B o6pa3oBaTesbHBIX opraHu3anusax Poccuiickoit Penepa-
IIUY, peasIM3yIoLIUX OCHOBHbIE 001e06pa3oBaTe/ibHble MPOTPaMMBbI,
yTBepXAEHHOU pemeHneM Kosnernu MuHHCTEpPCTBa MPOCBELLEHUS
Poccutickont Pegeparuu, npotokosi ot 3 nekadbps 2019 r Ne [1K-4BH



Llenu ndyyeHuss pU3NKU:

—npuobpeTeHUe UHTEpPECAa U CTpeMJIeHHs O0y4YalILUXCs K Hayd-
HOMY M3YYEHUI MNPHUPOJbl, Pa3BUTHE HUX HUHTEJJIEKTyaJIbHbIX
U TBOPYECKHUX CIIOCOOHOCTEM;

—pa3BUTHE NPEeACTABJIEHUN 0 HAYYHOM MeTO/ie N03HaHUsA U GOpMHU-
pOBaHHE HUCCIeN0BATENbCKOTO OTHOLIEHUSI K OKPYKAlOLUM SsIBJIe-
HUSM;

—dopMUpoBaHUEe HAYYHOTO MUPOBO33pEHHUS KaK pe3yJibTaTa Uu3y-
4YeHUsI OCHOB CTPOEHHUSA MaTePHHU U PyHJaMeHTaJIbHbIX 3aKOHOB
PU3UKY;

—dopMupoBaHUe NpeACTaBJIEHUN O poJn PU3UKU i1 PA3BUTHUSA
JPYTUX eCTeCTBEHHbBIX HAayK, TEXHUKH U TEXHOJIOTUH;

—pasBuUTHE NpeACTaBJEHUN 0 BO3MOXHBIX chepax Oyayliel npo-
dpeccroHaNbHOM JeATeJIbHOCTH, CBSI3aHHOW ¢ PU3UKOH, NOATO0-
TOBKa K JlaJIbHENHIIEMY 00YUYEHHIO B 39TOM HaNpaBJIeHUU
JlocTmXeHre 3TUX 1leJied Ha YPOBHE OCHOBHOTO 001ero o6pa3oBa-

HUsI 06ecriedYnBaeTCsA pelleHueM CAeAYIOIUX 3aJad:

—npuobpeTeHre 3HAHUU O AUCKPETHOM CTPOEHHUU BELIEeCTBa, O Me-
XaHUYECKHUX, TEIJIOBBIX, 3JIEKTPUYECKUX, MarHUTHbIX U KBAaHTO-
BbIX ABJIEHUSX;

—npuobpeTeHUe YMEHUUN ONHCBhIBAaTh U OO'bSCHATH GU3UUYECKUE SIB-
JIEHU S C UCII0JIb30BAaHHEM IMMOJIYYeHHbIX 3HAHUH;

—O0CBOEHHE METO/IOB pelleHUs] NPOCTEeHIIUX PAcyETHBIX 33/a4 C UcC-
MoJIb30BaHUEM (PU3UYECKUX MOJieJiel, TBOPYECKUX U MPAKTHU- KO-
OpHUEHTHUPOBAHHbIX 33/1aY;

—pa3BUTHE YMEHUH HAOJIIOJATh NPUPOJHbIE SIBJEHUS U BbINOJHATh
ONBITHI, JTAGOpPAaTOPHBIe pPabOThl U 3KCIEPUMEHTAJIbHbIE UCCIE0-
BaHMUS C UCIIOJIb30BAaHUEM U3MEPHUTEJBHBIX PUOOPOB;

—OCBOEeHHE MPUEMOB PaboThl ¢ UHPopMaruerd GU3NIECKOTO COomep-
>)KaHUsl, BKJIIOYasgd MHPOPMAIMI0 O COBPEMEHHBIX JOCTHXKEHHUSIX
pU3UKU; aHaAJIU3 U KPUTHUYECKOE OlleHHBaHUe UHpopMaLuy;

—3HaKOMCTBO co cdepamMu NpodeCcCUOHANBHONU AesTeJbHOCTH, CBS-
3aHHBIMHU C QU3UKOM, U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHO-
BaHHBIMHU Ha JOCTUKEHUAX GU3UUECKOU HAYKHU

MECTO YYEBHOIO NPEAMETA «®U3NKA~» B YYEBHOM MJAHE

B cootBercTBUU ¢ PT'OC 000 dusnka sBAsAETCS 00s3aTEJIbHBIM
npeJIMeTOM Ha YpPOBHEe OCHOBHOrO o06Inero o6pasoBaHus JlaHHas
nmporpaMMa npeaycMaTpUBaeT HM3ydyeHHe QU3UKU Ha 6A30BOM YpPOB-
He B 00béMe 238 4 3a Tpu rosa obydyeHdus IO 2 4 B HeZeJiO B 7
1 8 kJsiaccax ¥ 1o 3 4 B HeJlesql0 B 9 kjacce B TemaTH4yeckoM mJja-
HUPOBAaHUM 51 7 U 8 KJaccoB MpeJnoJiaraeTcs pe3epB BpeMeHY,
KOTOPbIM YYUTEJAb MOXET HCIO0JIb30BaTh II0 CBOEMY YCMOTpPEHMIO,
a B 9 kJlacce — NOBTOPUTEJBbHO-0606111aI0 U MOAYJIb

6 Paboyas nmporpamma



COAEPXAHWE YYEBHOIO MPEAMETA «®U3NKA»

7 xnacc

Pa3gen 1. Pu3uka U eé poJib B NIO3HAHUU OKPY>Kalo1iero Mmupa

®dusuka — HayKa o npupoze AByenus npupoabl (MC) dusuye-
CKHe sIBJIEHUS: MeXaHW4YeCKHe, TeIlJIOBble, 3JIeKTpUYecKue, Mar-
HUTHbBIE, CBETOBbIE, 3BYKOBBIE

dusuyeckue BeJIMUYUMHbI M3MepeHHe U3UUEeCKUX BeJMYUH DuU-
3udeckue npubopsl IlorpemHocTs U3MepeHUN MexayHapoaHasi
cucTeMa eJIHHUI]

Kak ¢pusmka u aApyrue ecTeCTBEHHblIEe HAYKH HM3y4YalOT MPUPOAY
EcTecTBEHHO-HAy4YHbI MeTO/]i NO3HAHUs: HaGJI0/leHHe, MOCTaHOBKA
HAy4yHOTr'0 BOIIPOCA, BbIJIBUXKEHUE THUIOTE3, SKCIEPUMEHT IO MPO-
BepKe rumnores, 06'bsiCHEHHE HabJIIoJlaeMoro siBjeHuUs OnucaHue
pu3nUecKux ABJIEHUN C MOMOIUIbIO MO eJel

Hemoncmpayuu

1 MexaHHUYeCKHeE, TENJIOBbIE, 3JIEKTPUUYECKUE, MAaTHUTHBIE, CBE-
TOBBIE SIBJIEHUS

2 dusuyeckue NpUbOPHI U NpoLeaypa NPsMbIX U3MepeHUN aHa-
JIOTOBBIM M IUPOBBIM NPHUOGOPOM

Jabopamopnvie paéomot u onvimor?

1 OnpejesieHue LieHbI JleJleHUs LIKaJlbl U3MEPUTENBHOTO MpPU-
6opa

2 N3MepeHHe pacCTOAHUH

3 H3mepeHHe 06bEMa XKUJKOCTU U TBEPLOTO TeJa

4 OnpefesieHUe pa3MepPOB MaJbIX TeJs

5 H3mepeHue TemnepaTypbl NPU NOMOILM KUJKOCTHOTO TepMO-
MeTpa U JaTuuKa TeMIlepaTyphbl

6 IlpoBeneHune HcCCIeJOBAaHUSA 10 MPOBEPKE TUIOTE3bl: JAJbHOCTh
MoJIEéTAa I1apHKa, NYILeHHOr0 TOPU30HTAJbHO, TEM OO0JIblIIE, YEM
6oJ1bllle BBICOTA yCKa

Pasgesn 2. [lepBoHaya/ibHbIE CBEJE€HUA O CTPOEHUHU BellecTBa
CTpoeHue BellecTBa: aTOMbl U MOJIEKYJbl, UX pa3Mepbl ONbITHI,
J0Ka3bIBalOLUe AUCKPETHOE CTPOEHUE BelllecTBa

1 MC — »>/1eMeHTHI cO/iep>KaHHs, BKJIOYalOLlUe MeXIpeJMeTHble CBS3H,
KOTOpbIe NoAPO6Hee pacKpbIThl B TeMaTUUYeCKOM MJIaHUPOBaHUU

2 3pecp W Aajiee IPUBOJUTCS pacClIMpPeHHBIH NepedyeHb Ja6opaTOPHBIX pa-
60T M ONBITOB, U3 KOTOPOrO YyYUTEJb JieJlaeT BbIOOp MO CBOEMY YCMOTpe-
HUIO U C Y4€TOM CIIHCKa 3KCIepMMeHTa/JbHbIX 3aJaHUH, NpejsaraeMblx
B pamkax OI'D no ¢usuke



JlBm>keHre JacTul BellecTBa CBA3b CKOPOCTHU ABMXKEHU S YAaCTHUILL
c TeMnepaTtypoil BpoyHoBckoe aBmxeHUe, Auddy3usa Baaumopeii-
CTBUE YaCTHUL] BellleCTBa: MPUTSXKEHUE U OTTaJIKUBaHU e
ArperaTHble COCTOSIHHSI BeLLEeCTBa: CTPOEHUE Ta30B, XUAKOCTEHU
M TBEPAbIX (KpUCTaJ/JM4YecKUX) TesJ B3anMocBA3b MexJy CBOM-
CTBaMHU BelleCTB B Pa3HbIX arperaTHbIX COCTOSIHUAX M UX aTOM- HO-
MOJIEKYISIPHBIM cTpoeHHeM OCOGEHHOCTHU arperaTHbIX COCTOSI- HUM
BOJIbI
demoncmpayuu
1 HabuarwoaeHne 6pOYHOBCKOIO ABUXKEHHUA
2 Ha6uawonenue nudodysuu
3 Hab6uirofeHue siBJIeHUH, OO'bSCHAKIINUXCA NPUTXKEHUEM WU
OTTa/IKUBaHUEM 4YaCTHUIL] BelllecTBa
JlabopamopHuvie pabomuvt u onvimolt
1 Onenka fuaMeTpa aToMa MeTOJOM PAAOB (C UCHOJb30BAaHHUEM
doTorpaduit)
2 OnpITel IO HAGJIIOJIEHUIO TENJIOBOTO paclIMpeHus rasoB
3 OnbITHI 1O 06HAPYKEHUIO JeUCTBUSA CUJI MOJIEKYJISIPHOTO MPHU-
TSKEHUS

Pa3gen 3. /IBUKeHHe U B3aUMO/JENCTBUE TeJl

MexaHu4yeckoe ABWKeHHe PaBHOMepHoe M HepaBHOMEpHOE J[BU-
>xeHHe CkopocTb CpeJHASA CKOPOCTb IIPU HEPAaBHOMEPHOM /[IBHXKe-
HUU PacyéT nyTH U BpeMeHHU JBUXKeHUs

flBneHue wnHepuuM 3aKOH HHepuuM B3auMmojelicTBue Tesa Kak
NpUYMHA H3MeHeHUsA CKOpPOCTH /JBWXXeHUsA Tea Macca kak Mepa
WHepPTHOCTHU Tesa [lnoTHOCTh BemjectBa CBA3b MJIOTHOCTU C KOJIU-
4eCcTBOM MOJIEKYJ B eIUHMIle 06'bEMa BellleCTBa

Cusla Kak xapaKTepUCTHKa B3auMoJelcTBUA Tes Cusa ynpyro-
CTU U 3aK0H ['yka U3mepeHuMe cUJIBI C TOMOLIBIO JUHAMOMeTpa fIB-
JleHue TSAATOTEeHHUs U cuja TshkecTH CHJla TSXKecTH Ha ApYyTHUX Ija-
HeTax (MC) Bec Tesna HeBecomocThb CioxKeHUe CUJI, HallpaBJieH-
HBbIX MO OJAHOW mnpsaMol PaBHogelcTByomasa cun Cuiaa TpeHUd
TpeHue cKoJIbXXeHUS U TpeHHe NoKosA TpeHUe B MPUPOJE U TEXHHUKE
(MC)

Hdemoncmpayuu

1 Hab6usrofieHre MeXaHHU4YeCKOTO JIBHXKEHHs TeJsa

2 H3MepeHHe CKOPOCTH NPSAMOJMHENHOTO JBHXKEHUS

3 Ha6sroeHue siBJeHUs UHEPLUU

4 HabGstoneHre U3MEeHeHUsI CKOPOCTH MPH B3aUMOJEHUCTBUHU TeJ

5 CpaBHeHHe Macc 110 B3aMMO/JIeUCTBUIO TeJl

6 CioxxeHHe CUJI, HalpaBJIeHHBIX [10 OJHOM NPsAMOH
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Jlabopamopnuvie pabomuvrt u onvimol

1 OmpefiesleHWe CKOPOCTH PAaBHOMEPHOro [BWXKeHHs (UIapuKa
B XKM/IKOCTH, MOJIE€/TH 3JIEKTPUYECKOTO aBTOMOOUJISI U T 1 )

2 OnpepesieHre cpeJHEN CKOPOCTU CKOJIbXKeHUsI Opycka WU Lia-
pUKa 110 HAKJIOHHOH MJIOCKOCTU

3 OnpepeJsieHue MJIOTHOCTH TBEPAOrO Tesa

4 OnbIThl, JAEMOHCTPUPYWOIIME 3aBUCHMOCTb pacTsKeHUs (Je-
dopmanuu) npyKUHBI OT TPUJIOXKEHHON CHUJIbBI

5 OnbITh], AEMOHCTPHUPYIOIIHME 3aBUCUMOCTb CHJIBI TPEHUS CKOJIb-
JKEHHUS OT CUJIbl JABJIEHHUS U XapaKTepa CONMPHUKACAKIIUXCS IMO-
BepxHOCTeH

Pa3gen 4. laB/ieHre TBEPABIX TeJl, }KUJKOCTel U ra3oB
JaBnenuve Cnoco6bl yMeHbIleHUS WU yBeJMYeHUs JaBjaeHuUs JlaB-
JleHHe rasa 3aBUCHMOCTb [JlaBJeHHUs rasa oT 06béMa, TeMIlepaTyphl
[lepefaya fpaBJyieHHMs TBEPABIMH TesJdaMH, XUJKOCTSIMU M TrasaMu
3akoH Ilackana I[lHeBMaTH4yecKHe MallUMHbl 3aBUCUMOCTb JaBJie-
HUS KUAKOCTH OT raybunbel ['mppocratuydeckuil mapagokc Coo6-
mamplnuecs cocyabl ['mapaBandecKkrue MeXaHU3MBbI
AtMocdepa 3emun u arMmochepHoe faBieHHe I[IpuduHBI Cyle-
CTBOBaHHA BO3AyLIHOW o6osioukn 3emuu OneiT Toppuuennu Hs-
MepeHUe aTMochepHOro JaBjaeHUss 3aBUCHUMOCTb aTMOChepHOro
JaBJIEHUs] OT BBICOTHI HaJi ypoBHeM Mops [Ipubopsl i u3MepeHUs
aTMocpepHOro JaBJaeHUs
JlelicTBYe XXHU/JKOCTH U rasa Ha Norpy»>k€éHHoe B HUX TeJsi0o BeiTas-
KuBamwuas (apxumenona) cuia 3akoH Apxumezga [lnaBaHue Ten
BosayxonsaBanue
Hemoncmpayuu
1 3aBUCHMOCTD JaBJIEHUS ra3a OT TeMIIepaTyphl
2 [lepepaya fAaBeHUSA XKUJAKOCTBIO U ra30M
3 Coobuarmnuecss COCyibl
4 T'mppaBIMYecKUH pecc
5 IlposiBneHue fedcTBUs aTMOchepHOro JaBaeHUS
6 3aBHCHUMOCTb BBITAJKHBAKOUIEN CUJIBI OT 00'bEMA NOTPYKEHHOU
YaCTHU TeJia ¥ MJIOTHOCTH KHUJKOCTH
7 PaBeHCTBO BBITAJKUBAIOIEH CUJIbI BECYy BBITECHEHHOM KHJKO-
CcTH
8 YcioBHe nyiaBaHUA TeJl: IJIaBaHUE UM NOTpyKeHHe TeJl B 3a-
BHUCHUMOCTHU OT COOTHOUIEHUs MJIOTHOCTEN TeJsla U )KUJKOCTU
Jlabopamopuvie pabomuvl u onvimui
1 UccnenoBaHre 3aBUCUMOCTH Beca TeJla B BoJle OT 06'béMa Morpy-
>KEHHOM B )KU/KOCTb YaCTH TeJa



2 OnpejnesieHUe BbITaJIKUBaIOled CUJIbI, JeHCTBYIOIEN Ha TeJIo,
MOTrPY>KEHHOE B YKUJKOCTb

3 IlpoBepka He3aBUCHUMOCTHU BBITAJKHWBAIOILEH CUJIbI, JEeWCTBYIO-
LIel Ha TeJIO B JKUJKOCTH, OT MaCChl TeJja

4 OnbIThl, AEMOHCTPUPYIOLIME 3aBHCHMOCTb  BbITAaJKHBaWIlEN
CUJIbl, AeNCTBYIOLleN Ha TeJo B >XUJAKOCTH, OT 00béMa moOrpy-
’KEHHOM B KUJKOCTb YaCTH TeJia U OT IJIOTHOCTHU XKUJKOCTHU

5 KoHcTpyupoBaHHe apeoMeTpa WJH KOHCTPYHPOBAHHE JIOAKHU
U onpepesieHUe eé rpy30n04bEMHOCTHU

Paszzaen 5. PaGoTa 1 MOIIHOCTb. JHEepPrus

MexaHuvyeckas pa6orta MoIHOCTB

[IpocTbie MexaHU3MBI: pblYar, OJIOK, HaKJOHHAs IIJOCKOCThb
[IpaBusi0 paBHOBecuda prlyara [I[puMeHeHUe NpaBUJa paBHOBeCUS
pblyara K 6J0Ky «3oJioToe mnpaBuyio» MexaHUkU KIIJI mpocTeix
MeXaHU3MOB [IpocTbie MeXaHU3MbI B OBITY U TEXHUKE

MexaHnuyeckass 3Heprusi KuHeTuyeckass U NoTeHLUaJbHasg 3HEP-
rus [IpeBpaljeHre OJHOTO BHUJA MeXaHUYECKOW 3HEPruu B JpPyrou
3aKOH coxXpaHeHUs 3HepPruu B MexaHUKe

Hemoncmpayuu

1 [IpuMepbl NPOCTBIX MEXaHU3MOB

JlabopamopHuvie pabomuvt u onvimol

1 OnpepneneHue paboThbl CUJIbl TPEHUSI IPU PAaBHOMEPHOM JBHXKe-

HHUM TeJla 10 FTOPU30HTAJIbHOU NOBEPXHOCTHU

2 UccnepoBaHue YCI0BUM paBHOBeECHSA pbluara

3 HU3amepeHnue KII/l HaKJIOHHOU NJIOCKOCTHU

4 M3yyeHHMe 3aKOHA COXpaHEHUs] MeXaHU4eCKO aHepruu

8 knacc

Pa3paen 6. TenyioBble ABJIEHUSA

OcCHOBHbIE TMOJIOXKEHUS] MOJIEKYJIIDPHO-KUHETUYECKOW Teopuu
CTpoeHUs BellecTBa Macca U pasaMepbl aTOMOB U MoJieKyJl ONBITHI,
NOATBEPXKAAOLUE OCHOBHbIE MOJIOXKEHHUS MOJIEKYJISIPHO-KMHETUYe-
CKOW TeopHuu

Mogenu TBEPAOTO, KUAKOTO M ra3oo06pa3HOro COCTOSTHUN Belle-
ctBa Kpucrannnyeckue u amopdHbie Tesna OO6GBbsiCHEHHE CBOWCTB
rasoB, XXUJKOCTEH U TBEPJbIX TeJ Ha OCHOBE MOJIOXKEHUUM MOJIEKY-
J'IHpHO-KI/IHeTI/I‘-IeCKOI‘/’I Teopuun CMayuMBaHUe U KaluJiJidpHbIe ABJIe-
Hus TensioBoe pacliupeHHe U CKATUE

TeMmnepartypa CBsA3b TeMIepaTypbl CO CKOPOCTbIO TEMJOBOTO JABH-
JKEeHUSsI YaCTHI],

10 Paboyas nmporpamma



BuyTpenHsas sHeprusa Crnoco6bl U3MeHeHHUsT BHyTpPeHHeH 3sHep-
TMU: TeIlJlollepesadya U coBeplleHUe paboTel Bujbl Temsonepejayu:
TEeNJ0NPOBOJHOCTb, KOHBEKIUS, U3/TyYeHUEe

KosnyecTBO TensoThl Ye/bHasA TeNJOEMKOCThb BeljecTBa Te-

IJI006MeH U TelJ0BOe PaBHOBecHe YpaBHeHHe TeIJIOBOro 6asiaHca

[In1aBjeHre W OTBep/eBaHHE KPUCTA/JIMYECKUX BellecTB Y[eJsib-
Has TelJioTa NJaBJeHHs [lapoo6pasoBaHMe U KOHJeHcanua Mcmna-
penure (MC) KuneHue YaeabHas TenjoTa napoo6pa3oBaHUsi 3aBU-
CHMOCTb TeMIepaTypbl KUMEHHs OT aTMocdepHOro JaBjeHHUs
BaaxkHocTb Bo3ayxa
JHeprus TONJMBa YJeJibHad TeNJ0Ta CTOPaHUs
[MpuHIMOBl paGoThl TemyaoBbIX auratesneid KIIJ[ TemsoBoro
asurartess TensioBble JBUraTe M M 3alllMTa OKpYy»Kaloliel cpenbl
(MC)
3aKOH COXpaHeHHd W NMpeBpallleHUs 3Hepruu B TEeNJIOBBIX NPO-
neccax (MC)
Hdemoncmpayuu
1 HabsaropeHne 6pOyHOBCKOrO ABUXKEHHUA
2 Ha6awpaeHnue nudpdysuu
3 HabusirogeHue siBJIeHUM CMayMBaHUSA U KallUJIJAAPHBIX fABJe-
HUH

4 HaGusrofieHrEe TENJ0BOTO PAaCUINPEHUS TeJ

5 U3MeHeHUe faBJeHHs ra3a Npyu U3MeHEHUH 06'béMa U HarpeBa-
HUHU UJIU OXJIQXKAEHUHU

6 [IpaBuJia U3MepeHUs TeMIlepaTyphbl

7 Buppl Tensionepesadyu

8 OxJiakZeHre MPU COBEPIIEHUN PaboThI

9 HarpeBaHue IpU COBEPIIEHUH PAOOTHI BHEUITHUMH CHUJIAMU

10 CpaBHeHUE TEMJIOEMKOCTEHN pa3/IMYHBIX BelleCTB
11 Ha6awaeHHe KUTIEHUS
12 HaGuroZieHHE MOCTOSIHCTBA TEMIIEPATYPbI NPH IJIaBJIeHUHU
13 Mojesu TenjoBbIX ABUraTesiel
Jabopamopnuvie padbomevrt u onvimol
1 OnbITHI MO O6HAPYKEHHUIO JEUCTBUS CUJI MOJIEKYJIIPHOTO MPH-
TAXKEeHUd

2 OnbITHI IO BhIpalJMBAaHUIO KPUCTAJIJIOB IOBAPEHHOU COJIHA WU

caxapa
3 OnbITHI O HAGJIIOAEHHUIO TENJIOBOTO paclIMpeHMsI Ta30B, XU/ -
KOCTeH Y TBEPJBIX TeJl

4 OmnpepesieHHe [aBJieHUS BO3/Ayxa B GaslJIOHe LIMpHULA

5 OnbITHI, IEMOHCTPUPYIOLME 3aBUCHMOCTh JaBJIEHUsS BO3/yXa
OT ero 06'béMa U HarpeBaHUs WM OXJIaXK/eHUs
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6 [IpoBepka runoTtesnl JUHEHHONW 3aBUCUMOCTH JJIUHBI CTOJIOHKA
KUJKOCTH B TEPMOMETPHUUYECKON TPYOKE OT TEMIIEPATYPhI
7 HabsaoaeHue n3MeHeHUs] BHYTpeHHel 3Hepruu TeJja B pe3yJb-
TaTe TeIUIoNepeJayy U paboThl BHENIHUX CUJI
8 HccnenoBaHue sABJIeHMS TeNJloOOMeHa IpY CMeLIUBaHUHU XO-
JIOJTHOM U ropsiueil BoAbl
9 OnpejesieHUe KOJIMYECTBA TEMNJOTHI, IOJYYEHHOT0 BOJLOM IpU
TenJIoOOMeHe C HarpeThIM META/JIMYECKUM LIUJIUHIPOM
10 OnpegnesnieHue yAebHOM TEMJIOEMKOCTH BellleCTBa
11 UccnenoBaHue npolecca ucnapeHus
12 OnpepeseHre OTHOCUTEJNBHOM BJIQXKHOCTH BO3JyXa
13 OnpefesieHue yAe/lbHOM TENJIOTHI NIJ1aBJeHUA JbJa

Paspaes 7. djieKTpu4yecKre ¥ MarHUTHbIE SAABJIEHUSA

JnexkTpusanua Tesa /J[Ba poAa 3JIeKTpUYeCKUX 3apsaaoB Bsanmo-
JeWCTBUE 3apspKeHHBbIX Tes 3akoH KysoHa (3aBHCHMOCTB CHJIBI
B3aMMOJeMCTBUSA 3apsKEHHBIX TeJ OT BeJWYUHBI 3apAJ0B U paccTo-
AHUA MeXJy TeJaMHu)

JdaekTpuueckoe mnoJsie HanpsK€HHOCTb 3JIEKTPUYECKOrO MOJIA
[IpyHIMIO Ccynepno3UIUM 3JeKTPUYECKUX NoJjied (Ha KayeCTBEHHOM
YpOBHe)

Hocutenn sneKkTpuyeckUxX 3apsAf0B IJJeMeHTapHbIH 3JIeKTpHU4e-
ckuil 3apan CtpoeHue aTtoMa [IpOBOAHMKM U [AU3JEKTPUKH 3aKOH
COXpaHeHMUs 3JIEKTPUYECKOro 3apsaja

JJIeKTpHUYeCKHH TOK YCJOBUA CylleCTBOBAaHUS 3JIEKTPUYECKOIro
Toka MCTOYHUMKM NOCTOAHHOTO TOKa JIeHCTBUA 3JI€KTPUYECKOTO
TOKa (TemJioBoe, XMMHYECKOEe, MarHUTHoOe) OJJEeKTPUYECKHUH TOK
B XKW KOCTSX U rasax

JnekTpuyeckasa uLenb CHsa ToKa JJIeKTpUYeCKoe HanpshKeHue
ConpoTHBJeHHe NPOBOJAHUKA Y[eJbHOE CONPOTHUBJEHHE BellecTBa
3akoH OMa asda y4yacTtka uenu IlociefoBaTesibHOe U NapaJlijiesibHOe
coeJJMHEHUe IPOBOJHUKOB

Pa6oTa ¥ MOUIHOCTB 3JIEKTPHUYECKOTO TOKa 3akoH /Jhxoynsa—
JleHnja JJleKTpUYeCKUe LielM U MOTpebUTeNH 3JIeKTpHUYecKOoH 3Hep-
ruv B 6bITYy KopoTkoe 3aMbIKaHUE

[locTosiHHBIe MarHuThl B3auMojelcTBHE NOCTOAHHBIX MarHu-
ToB MarHuTHoe noJjie MarHuTHoe noJie 3eMJIM U ero 3HayeHUe AJs
)kM3HU Ha 3emJuie OnbIT JdpcTefa MarHUTHOe MoJie 3JeKTPUYeCKOTo
ToKka [IpuMeHeHMe 3/IeKTPOMAarHUTOB B TexHUKe JledcTBUe Mar-
HUTHOTO I10JI1 HA NIPOBOJHHUK C TOKOM JJIEKTPOJBUTraTe /b NOCTOSIH-
HOTro TOKa Mcrnosib3oBaHMe 3JeKTpoJBUraTesied B TeXHUYECKUX
YCTPOMCTBaAxX U Ha TpaHCIOpTe

12 Paboyas nmporpamma



OnbiTel Papagesa fIBieHue ajieKTpoMarHUTHON uHAykuuu Ilpa-
Busio JleHna JiaektporeHepatop Cnoco6bl MOJYyYeHHs 3JIEKTpUYe-
CKOUW 3Hepruu IJIEKTPOCTAHIIUM HA BO30OHOBJISIEMBIX MCTOYHHKAX
3Hepruu

Hemoncmpavyuu

1 JnekTpu3auua Tea

2 /lBa poja 3JIeKTpUYECKHUX 3apsJ0B U B3aUMOJEUCTBUE 3apsi-

JKEHHBIX TeJl

3 YcTpoHCTBO U AelCTBUE 3JIeKTPOCKOIa

4 JyeKTpocTaTU4ecKass UHAYKLIUA

5 3aKoH coxpaHeHUs 3JeKTPUIECKUX 3aPAI0B

6 IIpOBOAHHKU U AUIJIEKTPUKHU

7 MogenupoBaHUe CUJIOBBIX JIUHUHN 3JIEKTPUYECKOTO MOJIs

8 MCTOYHHUKU NOCTOSTHHOTO TOKA

9 [lelCTBUA 3JIEKTPUYECKOIO TOKa
10 DJIeKTpUUYEeCKUH TOK B KHUJKOCTH
11 T'a3oBbIN pa3pan
12 H3mMmepeHHe cUJIBI TOKA aMIIEPMETPOM
13 W3MepeHUe 3JIEKTPUYECKOT0 HANPSI)KEHHUSA BOJIbTMETPOM
14 PeocTaT 1 MarasuH CONPOTUBJIEHUH
15 BsauMojeNCcTBUE NOCTOSIHHBIX MarHUTOB
16 MogesmpoBaHMe HEBO3MO>KHOCTH pa3/ieJIeHUd MOJII0COB Mar-

HHUTa
17 MojgesnrpoBaHUe MarHUTHBIX MOJIel NOCTOSIHHBIX MarHUTOB
18 OmnsIT IpcTesa
19 MarHuTHOe noJie ToOKa JJIeKTPOMarHuT
20 [leificTBMe MarHMTHOTO M0JIS1 HA MPOBOJHUK C TOKOM
21 dnexkTpoaBUraTesb NIOCTOSIHHOIO TOKA
22 HccnepoBaHUe SIBJEHUS 3JIEKTPOMAarHUTHOU MHAYKILIHH.
23 OnseiTel Papagesn
24 3aBUCUMOCTb HallpaBJIeHUs] UHAYKIMOHHOTO TOKa OT YCJI0BUH
ero BO3HUKHOBEHUS
25 JJyieKTporeHepaTop MOCTOSHHOTO TOKa
JlabopamopHuvie pabomuvt u onvimol
1 OnbITHI IO HAGJIIOJEHUIO JIEKTPU3ALUU TeJ UHAYKIHEeH U NpU
CONPHUKOCHOBEHUH
2 HUccnepnoBaHue IeNCTBUS 3JIeKTPUYECKOTO MOJIsl HA NPOBOJHU-
KU U AUIJIEKTPUKHU
3 C6opKa ¥ mpoBepKa pabOThI 3JIEKTPUUECKOU I[eNU IMOCTOSHHOTO
TOKa
4 MaMepeHMe U peryJupoBaHHue CUJIbI TOKa
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5 W3MepeHue ¥ peryjiMpoBaHUe HallPsKeHU

6 HcciepoBaHue 3aBUCUMOCTH CHJIBI TOKa, UAYILEro 4epe3 pe-
3UCTOp, OT CONPOTHBJIEHUS] PE3UCTOpPA U HANpPSHKEHUs Ha pe3u-
cTope

7 OneITB]l, JeMOHCTPUPYIOIHME 3aBUCUMOCTb 3JIEKTPUYECKOTO CO-
NPOTHUBJIEHUS NPOBOJHUKA OT €ro AJHHBI, IJIOLIAAU IoIepey-
HOTO CeYyeHUsI U MaTepHasa

8 IlpoBepka npaBuJia CJ0KEHUS HaNpsKEHUH NpU INOCJefoBa-
TeJIbHOM COeJJUHEHHH [IBYX PE3UCTOPOB

9 IlpoBepka mpaBuJa [Jisl CHUJbl TOKA NPU NapajijeJJbHOM COeau-
HEHUHU pe3UCTOPOB

10 OmnpepgesieHue paGOThI 3JEKTPUYECKOTO TOKA, UAYIIETro 4epes
pesuctop

11 OmnpepesieHHe MOIHOCTM 3JIEKTPUYECKOrO0 TOKa, BblJe/eMOH
Ha pe3ncTope

12 HUccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UAYIEro yepes JiaM-
MOYKYy, OT Hallps>KeHH S Ha Hel

13 Onpepenenue KII/| HarpeBaTesis

14 HccnepoBaHWe MarHMTHOTO B3aWMOJIeHCTBUSA NOCTOSHHBIX Mar-
HUTOB

15 HM3y4yeHHe MarHUTHOTO NOJIsI MOCTOSAHHBIX MAarHUTOB MPHU HUX
00’ beJUHEHUH U pa3/eJIeHUH

16 UccnepoBaHue JeWCTBUSA 3JIEKTPUYECKOTO TOKA HAa MAarHUTHYIO
CTpPEeJIKY

17 OneIThl, JAEeMOHCTPUpYHOLIHE 3aBUCUMOCTb CHJIbl B3aUMOJEW-
CTBUA KaTyUWKHU C TOKOM U MarHuTa OT CHJIbl TOKa M HampaBJie-
HUSI TOKA B KaTyIUKe

18 M3ydyeHHe AelCTBUA MarHUTHOIO N0JI HA IPOBOAHUK C TOKOM

19 KoHcTpyupoBaHMe U H3ydeHHe pabOThl 3JIeKTPOJBHUraTesst

20 Usmepenue KII/] anekTpoaBUraTebHON yCTaHOBKU

21 OneITHI N0 HCCJeJ0BaHUIO AABJEHUA 3JIeKTPOMAarHUTHOW UHAYK-
LMU: UCCIe[jOBaHUe M3MEHEHWH 3HayeHUs U HalpaBJIeHUd HUH-
AYKIMOHHOTO TOKA

9 knacc

Pa3zaen 8. MexaHu4ecKHe SABJI€HUA

MexaHu4yeckoe ABHUXKEeHHe MaTepI/IaanaH TOYKa Cucrema oT-
cyéta OTHOCHUTEJIBHOCTh MeXaHHYeCKOro ABUXKEHHUA PaBHOMepHoe
npsiMoJiMHelHOoe ABWXeHUe HepaBHoOMepHoe NpsIMOJIMHENHHOEe [BU-
)keHue CpeJiHsiss U MTHOBEHHasl CKOPOCTb TeJjla NpPU HepaBHOMeD-
HOM ABHUXEHHUH

14 Paboyas nmporpamma



YckopeHrne PaBHOyCKOpeHHOe NpsAMOJIMHeHHoe ABWXeHHe CBo-
6oaHOe nagenue OnwIThl [anuies
PaBHOMepHoOe JBHXeHHe N0 OKpy:kHocTH llepuop u yacroTa 06-
pameHus JIluHellHasa W yrJjioBasg CKOpocTH lleHTpocTpeMuTeslbHOE
yCKOpeHHe
IMepBobiit 3akoH HbroToHa BTopo# 3akoH HbioToHa TpeTui 3a-
KOH HproToHa [IprHIMI Cynepno3uI 1N CUJ
Cuia ynpyrocty 3akoH ['yka Cujia TpeHUA: cujia TPEeHHUS CKOJIb-
>KeHMU s, CUJIa TPEHUs NOKOsl, Apyrue BU/Abl TPEHUs
CuJa TSKeCTHU U 3aKOH BCEMHUPHOTO TATOTEeHUA YCKOpeHHe CBO-
6oaHOro nageHus /IsmxkeHue miaaHet Bokpyr CosHia (MC) IlepBas
KOCMHYecKasl CKopocTb HeBecoMOCTb U Ieperpysku
PaBHOBecHe MaTepHaJbHONW TOYKM AOCOJIOTHO TBEpPAOE TeJo
PaBHOBecHe TBEPJOro Tesa C 3aKpelJIEHHON OCbl0 BpalleHHs Mo-
MEeHT cuJibl LleHTp TskecTH
Umnysbc Tena HM3MeHeHue uMnyJsibca Umnynbc cujbl 3akoH
coxpaHeHUs1 uMnyJbca PeakTuBHoe aBumxkeHue (MC)
MexaHu4yeckasi paboTa U MOIIHOCTb PaGoTa cus TSXKeCTH, ynpy-
rocty, TpeHusi CBsA3b 3HEPryuu U paboThl [loTeHIMaibHAsA S3HEPTrUs
TeJia, NOJHATOTO HaJ, IOBEPXHOCTBIO 3eMJH [loTeHIIMaIbHAsA 9HeP-
rud cxartou npyxunbl KnHeTtnyeckasa sHeprusa Teopema 0 KHHe-
TUYEeCKOM 3Hepruu 3aKOH COXpAaHEHUA MeXaHU4YeCKOH 3Hepruu
demoncmpayuu
1 Ha6uto/ieHre MeXaHU4€eCKOro ABUKEHHUS TeJla OTHOCUTEJbHO
pa3HBIX TeJ OTCYETA
2 CpaBHeHHe NyTed U TPaeKTOPUH JBHXKEHHUsI OJHOTO U TOTO XXe
TeJsla OTHOCUTEJIbHO Pa3HbIX TeJ OTCYETa
3 N3MepeHHe CKOPOCTHU U YCKOPEHUsI NMPAMOJUHENHOTO JBUXe-
HUA
4 HccnepoBaHre NPHU3HAKOB PaBHOYCKOPEHHOTO JABWXXEHHUA
5 HabaroeHue ABMKEHUS TeJia 0 OKPY>KHOCTH
6 HabGuirofeHue MexaHHYeCKUX SBJEHWUH, NPOUCXOIALIUX B CHU-
crteMe oTcyéTa «Tenexka» Npu eé paBHOMEPHOM U yCKOPEHHOM
JABH>KEHHH OTHOCUTEJIbHO KabuHeTa QU3UKU
7 3aBUCUMOCTb yCKODEHHs TeJla OT Macchl TeJsa U JeHCcTBylollei
Ha HeTo CHJIbI
8 Hab6usroieHMe paBeHCTBA CUJ IPU B3aUMOJIEHCTBUH TeJl
9 N3MeHeHMe Beca TeJla IPU YCKOPEHHOM JIBU>KEHHUU
10 Ilepenmavya uMnyJbca NpU B3aUMOJENUCTBUHU TeJ
11 Tpeo6Gpa3oBaHus 3HEPruu NpU B3aUMOJeHCTBUU TeJl
12 CoxpaHeHHe MMIyJibCa NIPU HEYNPYyroM B3aUMOJAEeUCTBUHU

15



13 CoxpaHeHUe UMITyJIbCA MMPU abCOJIIOTHO YIIPYroM B3aWMOJeH-
CTBUH
14 HabJuirofeHUe peaKTUBHOTO JIBHXKEHHUs
15 CoxpaHeHHe MeXaHHUYECKOU 3HEPTUU NPU CBOGOJHOM MaJIEHUU
16 CoxpaHeHHe MeXaHWYeCKOW 3HepPruu NpU JBHXXKEHUHU Tesa MOJ
JAelCTBUEM NPYKUHBI
Jabopamopnvie padbomovt u onvimol
1 KoHcTpyupoBaHHe TpakKTa JJil pasToHA U JAaJibHEHIIero paBHO-
MEPHOTO JABHKEHUS HIapuKa UJIH TeJeXKU
2 OnpepneneHue cpellHeH CKOPOCTH CKOJIb)KEHUS OpPYyCKa WJIH JIBU-
>KeHH LIapHKa M0 HAKJIOHHOH MJIOCKOCTH
3 OmpejiesieHHe yCKOpPeHHUs TeJsa NPU PaBHOYCKOPEHHOM JIBMXKe-
HUH 110 HAKJIOHHOW MJIOCKOCTH
4 UccnenoBaHre 3aBUCUMOCTH NYTH OT BpPEeMEHU IPU PaBHOYCKO-
PEHHOM /JIBM)KeHHUHU 6e3 HauyaJIbHOU CKOPOCTH
5 [IpoBepka runoTrespl: ecad NpPH PaBHOYCKOPEHHOM JBWXXeHUHU
6e3 HayaJIbHOM CKOPOCTU IYTH OTHOCATCA KaK pAJ, HeYETHBIX
YyHceJ, TO COOTBETCTBYIOLHEe NPOMEXYTKH BpeMeHU OJHHa-
KOBBI
6 HccnepoBaHve 3aBUCHUMOCTH CUJIBI TPEHUSl CKOJIbBKE€HHUA OT CH-
JIbl HOPMaJIbHOTO JaBJIeHUsl
7 OmnpepeneHue ko3ddUIHEHTA TPEHUS CKOJIbXKEeHUs
8 OnpegesieHue )KECTKOCTH NPYKUHBI
9 OnpepesieHre pabOThI CUJIBI TPEHHUS MPU PAaBHOMEPHOM /[IBHIKe-
HUU TeJia 110 TOPU30HTAJbHON MOBEPXHOCTH
10 OnpepeneHne pabOThbl CHUJBl YOPYroCcTH MNpU MNOLBEMe rpysa
C MCIIOJIb30BaHHEM HeNOJBHXXHOI'0 U MOJBUXHOTO 6JIOKOB
11 Usy4yeHue 3aKOHA COXpPaHEHUS SHEPruu

Pa3zgen 9. MexaHn4ecKHe K0J1e6aHUAa M BOJTHBI
KosiebaTenbHoe aBmkeHne OCHOBHble XapaKTEPUCTUKHU KoJieba-
HUH: NepuoJ, 4acToTa, aMIUIUTy/la MaTeMaTU4YeCKUd U MPYKUH-
HbIA MasgTHUKHU [IpeBpallleHHe 3HEPTHUH MTPU KoJiebaTeJTbHOM JIBU-
XKEHUU
3aTyxamujue KoJsie6aHust BoiHyK/IeHHbIe Kosie6aHust Pe3oHaHC
MexaHuuyeckue BoJIHbI CBOMCTBa MeXaHUYECKHUX BOJIH [Ipo-
JOJIbHBbIE U MoTlepeyHble BOJIHBI /lJIMHA BOJIHBI U CKOPOCTb €€ pac-
npocTpaHeHUs: MexaHHU4YeCKHe BOJIHbI B TBEPJIOM TeJie, cecMHUYe-
ckue BoJIHBI (MC)
3Byk 'poMKOCTBh 3ByKa M BbicoTa TOHa OTpakeHHWe 3BykKa HH-
$pa3BykK U yabTpa3ByK

16 Paboyas nmporpamma



Hdemoncmpayuu

1 Ha6utofieHne KoseG6aHUU TeJs MoJ, JeHWCTBUEM CHJIBI TSKECTH
U CUJIbI YIPYTOCTHU

2 Ha6usrosieHue KoyieGaHU M rpy3a Ha HUTH U Ha IIPY>KUHE

3 HabuitogeHue BbIHYK/JEHHbIX KOJIe0aHUU U pe30HaHca

4 PacnpocTpaHeHHe MPOJAOJbHBIX U MOIMEpPeYHbIXx BOJIH (Ha Moze-
JIN)

5 HabGuoeHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI

6 AKycTH4YeCKUH pe30HaHC

JlabopamopHuvie pabomuvrt u onvimol

1 OnpepeseHUe 4YacTOTHI U epUoJa KoJaebaHUH MaTeMaTH4eCKO-
ro MasiTHUKA

2 OnpepeseHre 4acTOThI U MepHUOJia KoJieGaHUN MPYKUHHOTO Ma-
ATHHKaA

3 HccrnegoBaHWe 3aBUCUMOCTH NepUoAa KosebGaHUH MOJBEIIeHHO-
ro K HUTH rpy3a OT AJUHbI HUTHU

4 VccnepoBaHre 3aBUCUMOCTH Ilepuoaa KoaebaHUu NpyKUHHOTO
MasATHHUKA OT MaccChl rpysa

5 IlpoBepka He3aBUCUMOCTH IepuoJia KoJebaHUN Tpys3a, MojBe-
LIEHHOTO K HUTH, OT MaccChl rpysa

6 OmnbIThl, AeMOHCTPUPYIOIIHE 3aBUCUMOCTDH INepHoJia KoJIeOaHUU
NPY>XUHHOTO MasiTHUKA OT MaccChl rpy3a U KECTKOCTU IHpy-
YKUHBI

7 W3MmepeHUe yCKOpeHUs] CBOOOJHOTO NMaJleHus

Paszpaen 10. JeKTpOMarHUTHOe IMoJie M 3JIEKTPOMarHUTHBIE
BOJIHBI

J/IeKTPOMAarHUTHOe IoJie JJIEKTPOMarHuTHble BOJIHbI CBOWCTBa
3/IeKTPOMarHuTHbIX BoJIH Illkana 371eKTpoMarHUTHbIX BoJH MHc-
MOJIb30BaHUE 3JIeEKTPOMAarHUTHBIX BOJIH /11 COTOBOU CBfI3U

JnekTpoMarHuTHasg npupopga cBeta CkopocTb cBeTa BoJsiHOBbIE
CBOMCTBa cBeTa

Hemoncmpavyuu

1 CBoiicTBa 3J1€eKTPOMAarHUTHbBIX BOJIH

2 Bos1HOBBIE CBOMCTBA CBETa

Jlabopamopuvie pab6omovr u onvimol

1 M3y4yeHHe CBOUCTB 3/IeEKTPOMAarHUTHBIX BOJIH C IOMOUIbIO MO-

OGUIBbHOTO TesedOoHA

Pa3aen 11. CBeTOBBIE SIBJIEHUSI

JlydyeBast Mozenb cBeTa McTouyHukM cBeTa [IpsiMosinHelHOe pac-
npoctpaHeHue ceeta 3atMeHuda CosHna u Jlynel OTpakeHue cBe-
Ta [ls1ockoe 3epkasio 3aKOH OTpaXKeHHUs CBeTa
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[IpenomieHne cBeTa. 3aKOH NpesioMJeHUs cBeTa. [lonHoe BHY-
TpeHHee OTpaxkeHUe cBeTa. HcrmoJsib30BaHHE MOJHOTO BHYTPEHHETO
OTpa’KeHHUsI B ONITUYECKUX CBETOBO/JAX.

JluHza. Xop aydeil B JiMH3e. OnTUdyeckas cucteMa poToamnnapa-
Ta, MUKpOcKormna U Tejsieckona (MC). ['1a3 kak onTu4eckas CUCTeMa.
B/IM30pyKOCTh U Ja/IbHO30PKOCTh.

PasnoxkeHue 6esoro ceera B crnekTp. OnbiThl HbroTOHA. CioxkKe-
HUe CIeKTpaJbHbIX IIBeTOB. /lucnepcus cBeTa.

Hemoncmpavyuu

1. llpsaMosinHellHOe pacnpoCTpaHeHUe CBeTa.

2. OTpaxkeHUe cBeTa.

3. IlosryyeHue U3006pakeHUM B MJIOCKOM, BOTHYTOM U BBINIYKJIOM
3epKaJax.

[IpennomyieHHE CBeTA.

OnTuyecKUil CBETOBOJ,

Xop iy4den B cobuparolei JIMH3e.

Xop nydel B pacceuBarollel JUH3e.

[MonyyeHve N306pasKeHUH C TOMOIIBIO JIMH3.

[IpuHnun geiictBus doToamnmnapara, MUKPOCKONA U TeJEeCKO-
na.

10. Mopgens ruoasa.

11. PassoxeHue 6eJioro cBeTa B CIIEKTP.

12. Tosny4yeHue 6esioro cBeTa NPHU CA0KEHUH CBETA PA3HbBIX I[[BETOB.

JlabopamopHuvie pabomuvrt u onvimol

1. UccnepoBaHue 3aBUCHUMOCTH yIJla OTPaXKeHHsI CBETOBOTO Jiy4ya
OT yrJia naZleHusl.
2. 3yyeHue XxapaKTEepPUCTUK U300paXkeHHUsl NpeJgMeTa B IJIOCKOM
3epkaje.
3. UccnepoBaHue 3aBUCHMOCTU yIJa NpeJjiOMJIEHHUS] CBETOBOTO JIy-
4Ya OT yrJia aJleHus Ha FPaHUIe «KBO3AYX—CTEKJIO».
. [lonnyyeHne n306pakeHUH C MOMOIBIO COOMPAIOILEN JTHUH3BI.
. Onpenenenue PoKyCHOTo pacCTOSIHUS U ONITUYECKOW CUJIBI CO-
6uparollei JIMH3bI.
. OnBITHI IO pa3JioXKeHHI0 6eJIoro cBeTa B CIEKTP.
7. OnbITHl IO BOCOPUSITHIO LIBETA NpeIMEeTOB NPU UX HAOJIIO[AEeHUU
yepes [BETOBble GUIbTPHI.

O 0Nk

Ul

o)}

Pa3zaen 12. KBaHTOBBIE AIBJIEHUA

OnbiTel Pezepdopsia v ni1aHeTapHasa Mozesib aTtoMa. Mozesib aTo-
Ma bopa. UcnyckaHue U norsiounjeHyue ceeta atoMoM. KBaHThI. JIu-
HeHl4aTble CIIEKTPBHI.

PaguoaktuBHOCTb. Anbda-, 6eTa- U ramma-usaydeHusa. Ctpoe-
HUe aTOMHOro sg4pa. Hyk/soHHas MoAeb aTOMHOrO siZipa. U30Tonkl.
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PagvoakTuBHBIEe mpeBpalleHusd. [lepuos mosypacnaga aTOMHBIX
aznep.

AnepHble peakMU. 3aKOHbI COXpaHEHH S 3apsiL0BOro U MacCOBO-
ro yvces. JHePrus CBsA3U aTOMHBIX sA7ep. CBA3b MacChl M 3HEPTHUH.
Peaknuu cuHTesa u fesienus aaep. Uctounuku sHepruu CoJiHIIA U
3Bé3a (MC).

AnepHas sHepreTuka. [leicTBUA paJlJMUOAKTUBHBIX U3JIyYeHUH Ha
»KHUBbIe opranusmel (MC).

Hemoncmpayuu
. CneKTphbl U3/yYeHHU U NOTJIOIeHU .

. CneKTphl pa3/IMUHbBIX [A30B.

. CnexTp BogopoJa.

. Habusronenne TpekoB B KaMepe BusbcoHa.

. PaboTa cuéTuynKa MOHU3UPYIOLUX U3JTYYEeHUH.

. Peructpanus ussnydeHuss NpUPOAHBIX MUHEPAJIOB U MPOAYK-
TOB.

Jabopamopuvie padbomovrt u onvimol

1. HabsroieHHe CIJIOLIHBIX U JIMHEHYAThIX CIEKTPOB U3Jyde-

HUA.

2. UccnepoBaHve TpeKOB: U3MepPeHHe 3HePruy 4acTHUILbI 110 TOP-

MO3HOMY Ny TH (1o dpoTorpadusam).

3. U3mepeHue paiM0aKTUBHOro QoHa.

NV A WN -

IloBTOpPHUTE/IbHO-060061A0IIUIA MOAY/Ib

[loBTOpUTENBHO-0000AIOIMMN MOJYJb NpeJHAa3HAYeH JJs CH-
cTeMaTHu3alud U 0606IlIeHUsA NPeJMETHOr0 COJlepXKaHHUsl W OMbITa
[esTeJIbHOCTH, NTPUOOGPETEHHOTO MPU U3YyYEeHUU BCero Kypca ¢usu-
KH, a TakXKe JJisl MOoAroTOBKM K OCHOBHOMY TOCyZJapCTBEHHOMY 3K-
3aMeHy o ¢QU3UKe [JisT 00yJarmlUXCsd, BbIOPABUINX 3TOT y4eOHBIN
npejMer.

[Ipy HU3y4YeHUU JAHHOTO MOJYJisl PeajUu3yITCd U CUCTeMaTH3U-
pylOTCS BUJBI [lesTeJlbHOCTH, HA OCHOBe KOTOPBIX OOecrnedyuBaeTcs
JOCTHXKEHHe TNpeAMeTHbIX U MeTanpeJMETHbIX NJIaHUPYEMBIX pe-
3yJIbTAaTOB 00y4YeHHs, pOopMHUPyeTCsd eCTeCTBEHHO-HAay4YHasg rpaMoT-
HOCTb: OCBOEHHE HAay4YHbIX METOJ0B HCCIAe[0BaHUs sIBJIEHUIN MpPUPO-
Obl U TEXHWKH, OBJIaJleHHe YMEeHUSMH OOBbSICHATb PpU3UYECKHEe SIB-
JlIeHUsl, IPpUMeHSs MOoJIyYeHHble 3HaHWs, pellaTb 3ajadd, B TOM
YUCJie KaYeCTBEHHbIE U 3KCIIepUMeHTaJIbHbIE.

[lpyHUMNMAIBbHO [JeSTEeJbHOCTHBIM XapaKTep JAaHHOrO pa3sjeJa
peanusyeTcs 3a CYET TOro, YTO y4Yallldecss BBINOJHSIOT 3aJlaHus,
B KOTOPBIX UM NpejJiaraeTcs:
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6 Ha OCHOBe IOJIYYeHHbIX 3HAaHWU paclno3HaBaTb M HAy4YHO OO'BsC-
HATb PU3HUYECKHe SIBJEHUS B OKpY)Kawlled NMpUpojie U MOBCe.-
HEBHOM »KHU3HU;

6 HCIOJIb30BaTh Hay4yHble MeTOJbl McCCIAeJOBaHUS U3UYECKUX SIB-
JIEHUH, B TOM 4YHCJIe Jisl IPOBEPKH TUIIOTE3 U MOJIYyYeHUs Teope-
THUYECKHUX BbIBOJIOB;

6 OO'bSICHATH Hay4yHble OCHOBBI HanboOJiee BaXKHbIX JOCTHUKEHUU CO-
BPEMEHHBIX TEXHOJIOTUH, HampuMep, MPAKTHUYECKOTO HCIO0JIb30-
BaHUS Pa3JIMUYHbIX UCTOYHHKOB 3HEPrUM Ha OCHOBE 3aKOHa Ipe-
BpallleHUsI U COXpPaHeHHUs BCeX U3BECTHbIX BU/IOB SHEPTUU.

Kaxkpass U3 TeM JaHHOTO pa3sjiesa BKJOYaeT 3KCIepUMeHTaJbHOoe
vccaeoBaHMe o006o06Iaminero xapakrtepa. Pasjesn 3aBepiuaeTtcs
NMpOBEJIEHHEM JUATHOCTHUYECKOW U OIL[EHOYHOH paboThl 3a KypC OcC-
HOBHOH IIKOJIBI.
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NNAHWPYEMBIE PE3YJIbTATbl OCBOEHUA
YYEBHOI'O NMPEAMETA «®U3UKA>»
HA YPOBHE OCHOBHOIO OBLLEF0 O5PA30BAHUA

UsydyeHue y4ye6HOro mpeamera «Pu3nKka» Ha YPOBHE OCHOBHOTO
00611ero o6pa3oBaHus JIO/HKHO 06GecrnedyuBaTh JOCTHXKEHUE CJefylo-
IIMX JIMYHOCTHBIX, METANPEJIMETHBIX U MpPeJMETHbIX 00pa30oBaTe/b-
HbIX Pe3yJIbTATOB.

JIMYHOCTHBIE PE3Y/IbTATbI

Ilampuomuueckoe é6ocnumanue:

—IposiBJIEHWE UHTepeca K UCTOPHUU U COBPEMEHHOMY COCTOSIHUIO
poccuiickoit pusnyecKkou HayKHu;

—IIeHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUUCKUX Y4€- HbIX-
pusukos.

I'pasicoanckoe u OyxoeHoO-HpaécmeeHHoOe 60CnUmMAaHUe:

—TOTOBHOCTb K aKTUBHOMY y4aCTHIO B OOCYXXJEHHUU OO6IeCTBEHHO-
3HAaUYMMBbIX U 3TUYECKHUX NMPO6JIEM, CBSI3aHHBIX C NPAaKTUYECKUM
NMpUMeHEHNEM JOCTHKeHUH PUIUKY;

—O0CO3HaHHE BAXKHOCTU MOPAJbHO-3THYECKUX MNPUHIUIOB B Jef-
TeJIbHOCTH Y4€HOTO.

Acmemuueckoe eocnumanue:

—BOCHPUATHE 3CTETUYECKUX KauyeCcTB GU3MIECKON HAyKU: eé rap-
MOHUYHOI'O IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, IAKOHUYHOCTH.
Ilennocmu nayunozo nosnanus:

—O0CO3HaHHeE LIEHHOCTU PU3HNIECKONW HAYKH KaK MOIHOTO0 HHCTPY-
MEeHTAa [N03HAHUS MUPA, OCHOBbI Pa3BUTHUS TEXHOJOTHH, BAXKHEH -
1Iel cocTaBJAOLEN KYAbTYPhI;

—pa3BUTHEe HAy4YHOH JI06G03HATEJBHOCTH, UHTeEpeca K UCCIe0oBa-
TeJbCKOW JesITeJIbHOCTH.

Dopmupoeanue Kyiomypsl 300P08b51 U IMOUUOHATILHOZO
onazonoayuus:

—O0CO3HaHHe IIeHHOCTH 6e30macHOro o6pasa »KM3HU B COBPEMEHHOM
TEeXHOJIOTUYECKOM MHpE, BaXKHOCTHU IpPaBUJ 6e30MaCHOr0 MoBeje-
HHUs Ha TPAHCIOPTE, HA JA0POTaX, C 3JeKTPUYECKUM U TEIJIOBBIM
060pyAO0BaHHUEM B JOMAUIHUX YCJI0BUSIX;

—cdopMHUpPOBaHHOCTL HaBbIKa pedJiekcuy, MpU3HAHUE CBOEro mpa-
Ba Ha OLLIMOKY U TAKOrO0 e MpaBa y Apyroro yejgoBekKa.

Tpyooeoe éocnumanue:

—AaKTHUBHOE y4yacTHe B pelleHUM NMPaKTUYeCKUX 3aJau (B paMKax
CeMbH, IIKOJIbI, FOPO/Za, Kpasi) TEXHOJIOTUYECKOH U COLlMAJIbHOHN
HanpaBJIeHHOCTH, TPEOYIOIINX B TOM 4yHcie U GU3NIECKHUX 3HA-
HUUY;
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—UWHTEpEeC K MPAKTUYECKOMY HU3y4YeHUI0 Npodeccui, CBA3aHHBIX
c PU3UKOM.

IKonozuueckoe eocnumanue:

—OpUeHTalMd Ha NPUMeHeHUEe PU3NIECKUX 3HAHUH JJIs pellleHUsl
3a/1a4 B 06J1aCTHU OKPY>KaAIOIeN cpe/ibl, IJIAHUPOBAHUS OCTYIIKOB
U OLLEHKH UX BO3MOXXHbIX MOCJE[CTBUH JJis1 OKpYyXKalollleil cpesib;

—O0CO3HaHUe IJIOOaJbHOI0 XapaKTepa 3KOJIOTMYeCKUX Npobsem
U IyTeN UX pelleHuUs.

Aoanmauusn o00yuarOuiezocsa K uU3IMEHAIOUUMCS YCI08U-

AM COUUANIBHOU U RPUPOOHOTL CPeobl:

—NOTPeOGHOCTh BO B3aUMOJEWCTBUU NPHU BBINOJHEHUH HCCJE0OBa-
HUN M NpoeKTOB GU3UYECKONW HANpaBJEHHOCTH, OTKPBLITOCTb
OIBITY Y 3HAHUSAM [[PYTHUX;

—TMOBBIIIEHWE YPOBHS CBOEW KOMIIETEHTHOCTH Yepe3 MpaKTUye-
CKYI0 1esITeJIbHOCTb;

—NOO0Tpe6HOCTh B POPMUPOBAHUU HOBBIX 3HAaHUU, B TOM uucjae pop-
MYJIMPOBATh UJl€H, MOHSATHS, TUNOTE3bl 0 PU3UYECKUX OO6BEeKTax
U SIBJIEHUSX;

—oco3HaHUe J1epUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEHN
B 06J1aCTH QU3UKY;

—IJIaHUPOBaHHUE CBOEro pa3BUTHS B NPUOOGpPETEHUH HOBBIX GU3U-
YeCKHUX 3HaHUH;

—CTpeMJIeHUe aHaJIU3UPOBaTh U BBIABJIATH B3aUMOCBSI3U NpPUPO-
Jbl, 06IIeCTBA ¥ 3KOHOMHKH, B TOM YHCJIE C UCIOJb30BaHUEM U-
3WYeCKUX 3HAaHUH;

—OIleHKa CBOUX JAeWCTBUH C YyYETOM BJIMSHUS HA OKPY>KAIOIYIO
cpeny, BO3MOXHBbIX I'VI0OaJbHbIX IOCJIEACTBUH.

METAMPEAMETHbIE PE3Y/IbTATbI

YHMBepcasibHble No3HaBaTe/lbHble AeﬁCTBMﬂ

bBa3zoeble nozuueckue oelicmeust:

—BBISIBJISITh U XapaKTepU30BaTh CylLleCTBEHHble NMPU3HAKU OObEK-
TOB (sIBJIEHUI);

—YyCTaHaBJUBAaTb CYIleCTBEHHbIN NPHU3HAK KJacCUPUKALUU, OCHO-
BaHUs JIJ1s1 0606OIEeHUsS] U CDAaBHEHUST;

—BBbISIBJIATh 3aKOHOMEPHOCTU U NPOTUBOpPEYHss B paccMaTpuBae-
MbIX paKTaX, JaHHBIX U HAGJIIOJeHUSX, OTHOCSIIUXCS K dusnye-
CKHUM SIBJIEHUSIM;

—BBbISABJISITh NPUYUHHO-CJIe/[CTBEHHbIE CBSI3U MPU HU3yUYeHUU GU3U-
YeCKUX SIBJIEHHH U MPOLIECCOB; JeJlaTh BBIBOJABI C UCIOJIb30BaHU-
eM JeAYKTHUBHBIX M WHAYKTHUBHBIX YMO3aKJKYEHWH, BbIJBUTAThb
TUIIOTEe3bl 0 B3aUMOCBS351X PU3UUECKUX BEJIUYUH;
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—CaMOCTOSITEJIbHO BBIOHMPAThb CHOCO6 pelleHUs y4eO6HOU ¢uU3UYe-
CKOM 3ajayM (CpaBHeHHe HECKOJIbKHX BapUaHTOB pelleHUs], BbI-
60p HaubGoJiee MOAXOASANIETO C YYETOM CAaMOCTOSATEbHO BhIJIeJIEH-
HBIX KDUTEPUEB).

Bazoeble uccneoosamenbckue Oeiucmeust:

—MHCI0JIb30BaTh BONPOChl KaK HCCAE0BATEJbCKUU UHCTPYMEHT
MO3HaHUS;

—IMPOBOAUTH N0 CAMOCTOSITEJIbHO COCTABJEHHOMY IJIAHY OIMbIT, He-
CJIOKHBIA (QU3UYEeCKUN 3KCIIepUMEHT, HebGoJibllloe HCC/ae/loBaHUe
duU3HUeCcKOro sBJIeHUS;

—OIleHUBaTh Ha MPUMEHHUMOCTb H JOCTOBEPHOCTh HHGOOPMAIHIO,
MOJIYYEHHYIO B XO/ie UCCJIe/JOBAaHUS WU S9KCIIEPUMEHTA;

—CaMoCTOsITeJIbHO GOPMYJIHPOBATh 000OIIEHUS M BBIBOABI IO pe-
3yJibTaTaM NPOBEAEHHOr0 HAaGJIOAEHHs, ONbITA, UCCAEI0BAHUS;

—INpPOTHO3UPOBATh BO3MOXXHOE JaJibHelllee pa3BUTHE GU3UYECKUX
MPOIECCOB, a TAKXXe BBIJIBUTaTh NPEJIOJOXKEHUS 00 UX Pa3BUTUHU
B HOBBIX YCJIOBUSAX U KOHTEKCTAX.

Paboma ¢ ungpopmavyueii:

—IPUMEHSTh pa3JIUYHbIe METO/Ibl, HHCTPYMEHThI U 3alPOCHI MPU
MOMCKe U 0TO6ope MHPOpPMALIMU WJIH JAHHBIX C YYETOM HpeEAJIO-
)KeHHOU y4yeOGHON GU3NYECKOH 3a1a4Y;

—aHaJ/IM3UpPOBaTh, CHCTEMATU3UPOBATb U HMHTEPNPETHPOBATb HH-
dopmManuio pa3IMUHbIX BUJIOB U GpOPM Mpe/ICTABIEHUS;

—CaMOCTOsITeJIbHO BbIOUPATh ONTHUMaJbHYI GOpMy TMpeJCTaBJie-
HUS HWHOOPMALMH U WJUIIOCTPUPOBATh pellaeMble 33Jadyd He-
CJIO)KHBIMHM CXeMaMH, AUarpaMMaMH, MHOW rpaduKoOd M HUX KOM-
OUHAIUSAMH.

VHMBepcaanble KOMMYHMKATUBHbIE p,eﬁcmmq

Obwenue:

—B X0/ie 06CYXXJeHHUsI y4ebHOro MaTepuasa, pe3yJbTaToB Jsabopa-
TOPHBIX paGoOT U NPOEKTOB 33/jlaBaTh BONPOCHI MO CYLIECTBY 00-
Cy)X/laeMOH TeMbl M BbICKa3blBaTb W/JleM, HalleJleHHble Ha pelle-
HMe 33/la4yM U NoJJep>KaHue 6J1aroxe1aTeJIbHOCTH 001 eHUSs;

—COIIOCTABJIAATb CBOU CYX/JE€HHS C CYy>KJeHUSMU APYrux y4acTHHU-
KOB Jihajiora, 00Hapy>XMBaThb pa3jiM4yHe U CXOJCTBO NO3ULIHH;

—BbIpaXkaThb CBOIO TOYKY 3pEHHUSA B YCTHBIX U NUCbMEHHBIX TEKCTAX;

—nyGJUYHO NMPEACTABIATh Pe3yJIbTaThl BBIIIOJHEHHOTO PpU3UIECKO-
ro OnbITa (3KCIEPUMEHTA, UCCJIeJ0BAHUS, IPOEKTA).
Coemecmuan deamenvnocms (compyonuuecmeo):

—IMOHUMAaTh U HCIO0Jb30BaTh NpPEUMYyllecTBAa KOMaHAHOW M WH/HU-
BUJAYyaJIbHOU paboThl NPU pelIeHUU KOHKpeTHOW dusnveckon
Mpo6JIEMBI;
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—INpPUHUMAThb LeJU COBMECTHOW [AeATeJbHOCTH, OPraHHU30BbIBAThb
JleHiCTBHUA 10 eé JOCTHXKEHHUIO: pacupefesiAiTb POJIM, 00CYXKAAThb
MPOIECChl U Pe3yJIbTaThl COBMECTHON paboThl; 06061[aTh MHEHUS
HeCKOJIbKUX JIIOJlel;

—BBINOJHATb CBOI 4YacTb pPabOThbI, AOCTUrasg KadeCTBEHHOIO pe-
3yJbTaTa MO CBOEMY HalpaBJeHHUI0 U KOOPAUHUPYS CBOU [JeH-
CTBUSA C IPyTUMHU YJeHaMH KOMaH/bl;

—OlLleHMBaTh KayeCTBO CBOEro BKJaJAa B OOLIMM MPOAYKT MO KpUTe-
pUsAM, CaMOCTOATeJbHO CPOPMYJIMPOBAHHBIM y4YaCTHUKAMHU B3a-
HMOJIeCTBUS.

YHMBEpPCA/IbHbIE PETYNATUBHbIE AEMCTBMA

Camoopzanuszayusn:

—BBISBJATD NPO6JIEMbl B })KU3HEHHBIX U y4eOHbBIX CUTYaLlUAX, Tpe-
OYIOILIUX /15 pelieHUs] PU3NIEeCKUX 3HAHUY;

—OPpHEHTHPOBATbCA B Pa3/IMYHbIX MOJX0JaX MPUHATHUSA pelleHUuN
(MHAVMBUAYaJIBHOE, IPUHSATHE pelLleHus B IpyIIle, IPUHATHE pe-
LIEHWUH IPYyINoH);

—CaMOCTOSTEJbHO COCTaBJISATh aJFOPUTM pelleHUsT GU3UUECKOU
334y WJIM IIJIaHa MCCJIEeL0BAaHUS C YYETOM UMEIOLIUXCA pecyp-
COB U COGCTBEHHBIX BO3MOXKHOCTEN, apryMeHTHPOBATh IpejJara-
eMble BApUaHTHI pelleHUH;

—Jie/1aTh BbIGOP U GpaThb OTBETCTBEHHOCTD 3a pellleHHUeE.
Camoxonmpons (peghnexcus):

—/laBaTh aJleKBAaTHYIO OIl€eHKY CHUTYalH{ W NpeJJaraTh IJIaH eé u3-
MeHEeHHUS;

—OO'BSICHATh NMPUYUHBI AOCTHXKeHHUs (HEeJOCTHXXeHHUs) pe3yJbTaToB
JlesITeJIbHOCTH, aBaTh OLeHKY TPUOOGPETEHHOMY OIBITY;

—BHOCHUTb KOPPEKTUBHI B AeATEJBHOCTD (B TOM YHCJ€ B XOJ BBIIOJI-
HeHUs1 QU3UYECKOTO HCCJIeLOBAaHUS WM MPOEKTa) Ha OCHOBE HO-
BBIX OOCTOSITEJIbCTB, U3MEHUBIIMXCS CHTyallUl, YCTAHOBJIEHHBIX
ouIM60K, BO3HUKIIUX TPYAHOCTEH;

—OIleHHBATh COOTBETCTBUE pe3yJbTaTa LeJId U YCIAO0BHUSM.
DmoyuonanvHolil UHmMeENIEKMN:

—CTaBUTb ceb6s51 Ha MECTO Jpyroro 4ejg0BeKa B X0/ie CIiopa UJIH AKcC-
KYCCHM Ha HAy4YHYIO TEMY, IOHUMATbh MOTHUBBI, HAMEPEHHUS U JIO-
TUKY ApYyToro.

Ipunamue cedsn u opyzux:

—IIpU3HABaTh CBOE MMPAaBO HA OMIMOKY NMPU pelleHUH PU3NIECKUX
3a/la4y WJIHM B YTBEPXK/JEHU X Ha HAyYHbIE€ TEMbI U TaKOE€ Ke ITPaBo
ApyTroro.
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NMPEAMETHbBIE PE3Y/IbTATbI

7 xnacc

[IpeaMeTHBbIe pe3yabTaThl HA 6a30BOM YpPOBHE JOJKHBI OTpakaThb
chOpMHPOBAHHOCTD Y 00y4alOLUXCA YMEHUM:

—MCIOJIb30BaTh NOHATHA: GU3NUYECKHe U XMMHYEeCKHe SIBJIEeHUS;
HabJII0JeHUE, SKCIIEPUMEHT, MO/JIeJIb, TUIIOTE3a; eAUHULBI PpU3HU-
YeCKHX BeJIMYMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUA Belle-
cTBa (TBEpJoe, XKUAKOE, ra3oo6pa3Hoe); MeXaHUYeCKoe JABH)KeHHe
(paBHOMEpPHOE, HEPABHOMEPHOE, MPSIMOJIMHENHOE), TPAEKTOPUS,
paBHoJeMcTByoIas cui, gedpopmanusd (ynpyras, jacTuieckas),
HEBECOMOCTD, COOOIIaIIecs: COCYbl;

—pasauyath gBaeHus (Auddys3us; TeraoBoe JBUKEHHE YACTHI, Be-
LIECTBA; PaBHOMEpPHOE [BIXKEHHE; HEPABHOMEPHOE JBHXKEHHE;
MHepLUs; B3aUMOJEHCTBUE TeJs; paBHOBecHe TBEPJBIX TeJ C 3a-
KpemnJIEHHOHN OCbI0 BpalleHHUs; nepejada JaBJeHUs] TBEPABIMHU Te-
JlaMH, KUJAKOCTSMM M rasaMy; arMmocdepHOoe JaBJjeHHe; IJIaBa-
HUe TeJs; IpeBpallleHUs MeXaHW4YeCKOHW 3Hepruu) IO ONHUCAHUIO
WX XapaKTepPHbIX CBOMCTB U HAa OCHOBE OIBITOB, J€MOHCTPUPYIO-
IUX JaHHOe QU3NYecKoe siBJIEHUE;

—pacno3HaBaTbh NpPOsIBJI€HHE U3y4YeHHbIX QU3NYECKUX sBJIEHUH
B OKDPYXKalIlleM MHpe, B TOM 4ucje QU3UYeCKHe SBJEHUS B IpHU-
poJie: mpUMephbl JBHXEHHUS C Pa3JUYHBIMHU CKOPOCTSIMH B KUBOH
Y HEXXHBOW NPUPOJE; AeUCTBUE CUJIbI TPEHHUS B IPUPOJE U TEXHU-
Ke; BJUsIHUEe aTMOCPEepHOro AaBjeHUs Ha >KUBOH OpraHusM; ILIa-
BaHUe pbIG; pbhlYard B TeJsle 4YeJOBeKa; NPH 3TOM INEePeBOJUTH
MPaKTHYECKYI0 33Jadyy B Yy4eOHYI, BBIJEJATb CYylLleCTBEHHbIE
CBOMCTBa/NpuU3HAKU GU3NYECKUX SIBJIEHUH;

—ONHChIBaTb U3yYeHHble CBOWCTBA TesJ U QU3UYECKHe sIBJIEHUS, HC-
MoJib3ys GU3NYecKre BeJUIUHBI (Macca, 06'bE€M, NIJIOTHOCTD Be-
L[ECTBA, BpeMs, MyTh, CKOPOCTh, CPESHAS CKOPOCTh, CUJIA yIIPY-
rOCTH, CUJIa TSDKECTH, BeC TeJla, CUjla TpeHus, AaBjieHue (TBEpJo-
ro TeJsa, )KUAKOCTH, ra3a), BbITAJKWBAIOIIAs CHUJIa, MEXaHHUYeCKasd
paboTa, MOITHOCTb, MJIEYO CHUJIbI, MOMEHT CUJIbI, KO3PPUIHEHT
II0JIE3HOTO JAEeHCTBUSI MEXaHW3MOB, KMHETHYeCKass U MOTEHIU-
asbHas 3HEPTHS); IPY ONMCAHUU NPAaBUJIBHO TPAKTOBAaTh PpU3U-
YEeCKHH CMBICJ UCH0JIb3yEMbIX BEJIMUHH, UX 0003HAYEHUS U €U -
HUIbl PHU3UYECKUX BEJUYUH, HAXOAUTb (POPMyJibl, CBA3BIBAIO-
He AAaHHY (PU3UYECKYI0 BEJUYHHY C APYTUMH BeJUYHUHAMH,
CTPOUTH rpadyKHU U3YYEeHHBIX 3aBUCUMOCTEN PU3NIECKUX BEJIU-
YUH;

—XapaKTepHu30BaThb CBOWCTBA TeJ, pU3NIECKHe SBJIEHUS U NpOIec-
Cbl, ICNIOJIB3Y$I IPaBUJIA CI0XKEHUs CUI (BA0JIb OJHOU MPSIMO¥),
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3akoH ['yka, 3akoH [lackasis, 3aKkoH ApxuMe[a, NMpPaBUJIO PaBHO-
Becus pblyara (6J/10Ka), «30/10TO€e NMPaBUJIO» MeXaHUKH, 3aKOH CO-
XpaHeHHUs MeXaHW4YeCKOU 3Hepruu; MpH 3TOM [AaBaThb CJIOBECHYIO
GOopMy/IMPOBKY 3aKOHa M 3alMCbIBaTh €ro MaTeMaTU4eCcKOe Bbl-
pakeHHUe;

—O00BsACHATL (GU3NYEeCKHe SBJIEHUS, MNpPOIecchl M CBONCTBA TeJl,
B TOM 4YHCJe U B KOHTEKCTe CUTyallud NPaKTUKO-OPHeHTHUPOBaH-
HOTO XapaKTepa: BbBIIBJATb NPUYHMHHO-CJe[CTBEHHbIE CBA3Y,
CTPOUTH 0O'bSICHEHUE U3 1—2 JIOTUYECKUX IIAroB C onmopor Ha 1—
2 U3y4eHHBIX CBOMCTBA QU3NYECKUX SIBJEHUH, PU3UIECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

—pewaThk pacyéTHble 3a/layu B 1—2 [eiCcTBUSA, UCIOJb3ys 3aKOHBI
u bopMyJbl, CBs3bIBawInue ¢(u3NdYecKHe BeJUYUHBI: Ha OCHOBE
aHa/JM3a YyCJA0BUA 3aJlayd 3alMCblBaTb KpaTKoe YCJOBHe, MOJ-
CTaBJATh PU3UYEeCKHe BeJUYUHBI B GOPMYJbl U NMPOBOAUTH pac-
4ETbl, HAXO/AUTH CIPABOYHbIE JJaHHble, HEOOXOAWMBIE [/ pelle-
HUS 3aJa4, OLleHHMBAaTbhb PeaJUCTUYHOCTb MOJydeHHOH dusuye-
CKOMU BEJINYUHBI;

—pacno3HaBaTh NPO6JIEMbl, KOTOPble MOHO PEIIUTh NPU MOMOLIU
$u3NYecKUX MeTO/0B; B ONHCAaHUU HCCJe[J0BaHUA BbIAEJNATh Npo-
BepsieMoe TMpeANoJioXKeHUe (rumoresy), pasjddyaTb U HUHTepIpe-
THPOBAaTh MOJIYyY€HHBIA pe3yJ/bTaT, HAXOJWUTb OIIMOKH B XOJe
ONBITA, AeJ1aTh BBIBO/bI [10 €T0 pe3y/bTaTaM;

—IPOBOAUTL ONBbITHI MO HAaOJIOJeHWI0 (QU3UYeCKUX SABJIEHUHN WU
dusnyeckux CBOMCTB Tea: GOPMYJIMPOBATH NpPOBepsieMble IMpeJ-
MI0JIOXKEeHUS], COOUPATh YCTAHOBKY U3 NpeJJIO)KEHHOI0 060py/0Ba-
HMs$, 3alIMCBbIBATh X0/, ONbITa U GOPMYJIUPOBATh BbIBOJBI;

—BBINOJIHATh NPsSIMble U3MEPEHHUS PACCTOSAHHUS, BpEMEeHH, MacChl
TeJsa, 06'bEMA, CUJIbI U TeMIlepaTyphl C UCNOJIb30BaHUEM aHAJIOTO-
BbIX U IMPPOBLIX NIPUOOPOB; 3aIMCbIBAaTh NOKa3aHUs NpHU6OPOB
Cy4éTOM 33/laHHOU a6COJIFOTHOM MOTPEIIHOCTU U3MEPEHUH;

—IpOBOAUTL MCCJeJj0BaHHE 3aBUCHUMOCTH OJHOW (U3NYECKOH Be-
JIMYMHBI OT JPYTrod C MCNOJb30BaHHEM MNPSAMBbIX M3MepeHUU (3a-
BHUCHMMOCTH NYTH PaBHOMEPHO JBWXYIErocsad TeJa OT BpeMeHU
ABWXKEHUA TeJla; CUJIbl TPEHUS CKOJIbXKEHUS OT CHJbl JaBJIeHUS,
KayecTBa 00pabOTKU NMOBEPXHOCTENW TeJl U He3aBUCUMOCTH CHJIbI
TPeHUsA OT IJIOLIAAM CONMPUKOCHOBEHHUS TeJ; CUJIbl YIPYyroCTH OT
YIUJIMHEHUs NPYKXUHBI; BBITAJKUBAWOILEA CUIBI OT 06'bEMa MOTPY-
>KEHHOM 4YaCTH TeJla M OT IJIOTHOCTH XUJKOCTH, €é He3aBUCUMOCTH
OT MJIOTHOCTH TeJa, OT IJyOUHBI, HA KOTOPYIO NOTpPYKEHO TeJIo;
YCJIOBUH IJIaBaHUS TeJI, YCJIOBUHA PaBHOBECHS pblyara U GJIOKOB);
y4acTBOBaTb B IJIAHUPOBAaHUU Y4eOGHOTrO HCCJe[0BaHUsA, COOU-
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paThb YCTAHOBKY W BBINOJIHATbL U3MEPEHUs], CJaeaysl MpeasioKeH-
HOMY mJIaHy, UKCUPOBATH Pe3yJ/IbTaThl MOJYYEeHHOH 3aBUCUMO-
cTU GU3UYECKUX BEJIUYHUH B BU/JIe TPE/IJIO’KEHHBIX TabJIUI| U rpa-
PUKOB, JlesiaTh BBIBO/IbI 10 pe3yJibTaTaM HCCIeJ0BaHUSI;

—INpPOBOAUTh KOCBEHHble HU3MepeHUsT PU3NYEeCKUX BeJHYUH (MJI0T-
HOCTb BeIlleCTBA XXUJKOCTHU U TBEPAOTO TeJia; CUJia TPEHUSI CKOJib-
>KEHUsl; aBJeHHe BO3/yxa; BbITAJKHUBAIOIASA CHUJIA, EHCTBYIO-
1[asi Ha MOTPYKEHHOE B XKUJKOCTb TeJ10; KO3pPUIMEHT Noe3HO-
ro JelCTBUA MNPOCThIX MEXaHU3MOB), CjeAys MpeJJoKeHHOMN
UHCTPYKIMU: TIPU BbITTOJIHEHUH U3MEPEHUNH COGUPATh 3KCIIEpU-
MEHTAJIbHYI0 YCTAHOBKY U BBIUMC/SITh 3HaUYeHHE UCKOMOM BeJIn-
YUHBI;

—Co6JIIJaTh NMpaBuJa TeXHHUKU 0e30MacHOCTH NMpHU paboTe c Jyabo-
paTOPHBIM 060PY/IOBaHHEM;

—yKas3bIBaTh NPUHIUIBI JAEUCTBUS NOPUOGOPOB U TEXHUYECKUX
YCTPOHCTB: BEChl, TEPMOMETP, AUHAMOMETP, COOOIIAIIHECH CO-
cyabl, 6apoMeTp, pblyar, NIOABHKHbBIN U HENOJBU>KHbIN OJI0K, Ha-
KJIOHHAas JIOCKOCTh;

—XapaKTEepU30BaTh NPUHIMIBLI JeUCTBUSA H3YYEHHBIX NPUOOPOB
U TeXHUYEeCKUX YCTPOWUCTB C OMOPON Ha WX omucaHus (B TOM YHC-
Jie: TOAIIWIHUKH, YCTPOUCTBO BOJONPOBOJA, THUPABJIHUYECKUHN
Ipecc, MaHOMETP, BbBICOTOMeED, MOPIUIHEBON HACOC, apeoMeTp), MC-
M0J1b3ysl 3HAHUS O CBOMCTBax PU3UYECKUX SIBJIEHUH U HeobXou-
Mble GpU3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

—NOpPUBOJUTL NpPUMeEPHl / HaXOAWTh HHPOpPMAIMI0O O MpUMepax
MPaKTUYECKOTO HCIOJb30BaHUsA (U3WYECKUX 3HAHUU B TNOBCEJ-
HEBHOMW XU3HU JJis obecliedeHUs] 6e30MaCHOCTH NMpPU ob6pallleHuu
C mpubopaMH U TEXHUYECKUMH YCTPOHWCTBAaMH, COXpPAaHEHUs 3/10-
POBbSl U COGJIIO/IEHUS] HOPM 3KOJIOTUYECKOT0 MOBEJIEHUSI B OKpY-
»Karolel cpene;

—OCYILIEeCTBJSITh OTOOP UCTOYHUKOB MHPoOpManuu B ceTu UHTepHeT
B COOTBETCTBUU C 33JlaHHbIM MOWUCKOBBIM 3alpoCOM, Ha OCHOBe
WMEeWUIUXC 3HAaHUW U NMYyTEM CpaBHEHUs pa3/IMYHbIX HCTOYHU-
KOB BBIJIeJIITh MHOPMAIUIO, KOTOpasi ABJSETCAd IMPOTUBOPEYH-
BOU MJIM MOXET OBbITh HEJ[OCTOBEPHOH;

—MWCNO0JIb30BaTh NMPU BBINOJHEHUH Y4YeOGHBIX 3aZlaHUM Hay4HO-IO-
NyJSAPHYIO JIHTepaTypy (PU3HUUECKOro cojep’KaHUs], CIpPaBOYHbIE
MaTepHasibl, pecypcbl ceTHu WHTepHeT; BJyaJleTb NMPUEMaMH KOH-
CNeKTUPOBAHUSA TEKCTa, Npeobpa3oBaHusA WHPOpMaUU U3 OJHOU
3HAKOBOU CUCTEMBI B JIPYTYIO;

—co37laBaTh COOCTBEHHbIe KPaTKHe MUCbMeHHbIe U YCTHbIE COO06IIe-
HHUS Ha OCHOBe 2—3 HUCTOYHHUKOB MHpopManuu GU3UIECKOro Co-
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JepKaHHsl, B TOM 4yHcJje Ny6JUYHO JeslaTh KpaTKHe COOGleHus
0 pe3yJibTaTaxX NPOEKTOB UJIY y4eOHbIX UCCAeL0BaHUMN; IPU 3TOM
rPaMOTHO MCHOJIb30BaTbh U3y4YEHHbIM NOHATUUHBINA anmapaT Kyp-
ca U3UKH, CONPOBOXKAATh BBICTYIIJIEHHE IIpe3eHTalel;

—IpHY BBINOJHEHUU Y4YeOHBIX NMPOEKTOB U MCCJIeJ0BaHUM pacnpepe-
JIATb 00S3aHHOCTHU B IpyINIle B COOTBETCTBUU C MOCTaBJEHHBIMH
3a/layaMy, cJeJUTb 3a BbINOJHEHUEM IlJIaHa JeWCTBUH, aJeKBaT-
HO OIleHHWBATbh COGCTBEHHBIN BKJAJ, B AeATeJbHOCTb IPYIINbI; BbI-
CTpanBaTh KOMMYHHUKaTHUBHOe B3aWMO/leHiCTBUe, YUYUTbIBAsi MHe-
HHe OKpYKaIolHX.

8 knacc

[IpegMeTHBIEe pe3yabTaThl HA 6A30BOM YPOBHE JOJDKHBI OTPaXKaThb
chOpMHUPOBAHHOCTD V¥ 00YyYAKOLUXCA YMEHUH:

—MUCNO0Jb30BaTh MOHSATHSA: Macca U pa3Mepbl MOJIEKYJI, TENJOBOE
ABH>KEHHE aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUA BeIeCTBa,
KpUCTAJJIMYECKHe U aMopHBbIe TeJsa, HACBIIIeHHbIM U HeHAChI-
LUIeHHbIN Nap, BJAXXHOCTb BO3/yXa; TeMIlepaTypa, BHYTpPEHHsA
3HepTruUs], TEIJIOBOU JiBUraTesb; 3JleMeHTapHbIN 3JIeKTPpUYECKUHN
3apsj, 3JeKTpUYecKoe 1oJie, MPOBOJHUKH U AUIJIEKTPHUKH, TO-
CTOSIHHBIU 3JIEKTPUUYECKHU U TOK, MarHUTHOE MOJI€E;

—pasJinyaTh siBJeHHUs (TenJioBoe pacliupeHHe/cxKaTUe, TelJole-
peZlaya, TelJIOBOe paBHOBeCHe, CMauyMBaHHe, KalUWLJIsSpHble SB-
JIeHU S, UCllapeHHWe, KOHJeHcals, [JlaBJIeHUe, KpUcTalJiu3alnus
(oTBepAeBaHUeE), KHUIIEHHE, TeIjonepeada (TelmIONPOBOJAHOCTD,
KOHBEKILUsl, U3Jy4YeHUe); 3JIeKTpHU3alus TeJs, B3auMoJelcTBUe
3apsiioB, OENCTBUS 3JEKTPUUYECKOro TOKa, KOPOTKOe 3aMbIKa-
HHEe, B3aUMO/JIEMCTBHE MarHUTOB, JEeUCTBHE MarHUTHOIO MOJIS
Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMarHUTHasA UHAYKIWs) 110 OMNH-
CaHUI0 UX XapaKTepHbIX CBOMCTB U Ha OCHOBE OIBITOB, 1€MOH-
CTpUpYIOUIUX JaHHOe PU3HNYeCcKoe sIBJIEHUE;

—pacrno3HaBaTh MPOSIBJIeHHEe HU3YYeHHBbIX QU3UYECKHUX SIBJIEHUH
B OKpY>KalollleM MUpe, B TOM uHcie GU3ndecKUe siBJeHUs B IPU-
poJie: MOBEPXHOCTHOE HaTs>KEHUEe U KanUWJUIIpHble fIBJIeHHUS B
NpUpoAe, KpUCTaJIJIbl B Ipupoe, udaydeHue CoJsiHLa, 3aMep3a-
HUe BOJOEMOB, MOPCKHe OpuU3bl, 06pa3oBaHUE POCHI, TyMaHa,
UHesl, CHeTa; 3JIEKTpUUEeCKHe sIBJIeHUs B aTMocdepe, ajieKTpruie-
CTBO >KUBbIX OPraHU3MOB; MarHUTHOE 1oJie 3eMJIH, Apeid moJro-
COB, pOJIb MAarHUTHOTO M0JIS [J151 )KU3HU Ha 3eMJie, NOJISIpPHOE CU-
sIHUe; IPU 3TOM NePeBOJAUTh NPAKTUUECKYIO 33/1a4y B yUeOHYIO,
BBIJIEJISITh CYIleCTBEHHbIe CBOMCTBA/NPU3HAKU GUIUIECKUX SB-
JIEHUH;
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—ONHKChIBaTb U3yYeHHble CBOHCTBA Tes U QU3UYeCKHe sIBJIEHUS, UC-
nosb3yss ¢u3nyYecKHe BeJUYUHBbl (TeMIepaTypa, BHYTpPeHHAA
3Heprus, KOJN4YeCcTBO TEIJIOThI, YAe/bHas TENJIOEMKOCTb Bellje-
CTBa, yeJibHas TeNJOTAa IJIaBJIeHUs, yAe/bHas TeljoTa napooo-
pasoBaHus, yJAesbHas TelJoTa CrOpaHWs TOIJIMBA, KO3$PULU-
€HT I10JIE3HOT'0 JeHCTBUA TelNJIOBOM MallWHBbI, OTHOCUTEeJbHAas
BJIQXXHOCTb BO3/JyXa, 3JIeKTPUYECKHUH 3aps/J, CHUJa TOKa, 3JIeK-
TpHUYeCKOoe HaNpshKeHHe, CONPOTUBJIEHHE NPOBOJHUKA, YAe/lbHOe
CONPOTHBJIEHHE BellecTBa, paboTa U MOLHOCTb 3JIEKTPHUYECKOTO
TOKAa); MpPU ONHWCAHUU TPABUJBHO TPAKTOBATh (PU3NUECKUU
CMBICJI UCIIOJIb3YEMbIX BEJIMYHNH, 0003Ha4YeHUs U eJUHULbI PU3U-
YeCKUX BeJIMYMH, HaX0AUTb (GOpPMYJibl, CBA3BIBAKOIINE JAHHYIO
$u3nYecKy0 BeJIUUUHY C JPYTMMH BeJUYMHAMH, CTPOUTH rpadu-
KW U3y4YeHHbIX 3aBUCUMOCTeN PU3NIECKHUX BEJIUYUH;

—XapaKTepHU30BaTb CBOMCTBA TeJ, PU3HUYECKHe SABJIEHUS U INpo-
L1eCChl, UCNO0JIb3ysl OCHOBHbIE MOJIOXKEHUSA MOJIEKYJIAPHO-KUHETHU-
YeCKOW TeOpUM CTPOEHHA BellleCTBa, NIPUHIMUI CyNepno3nuL U Io-
Jell (Ha Ka4yeCTBEHHOM yYpPOBHe), 3aKOH COXpaHeHUud 3aps/ja, 3a-
koH OmMa fgusia y4dacTka nend, 3akoH Jhxoyns—JleHna, 3akoH
COXpaHEeHUsI SHEPTUH; NPU 3TOM JaBaThb CJI0BECHYI0 GOPMYJIHUPOB-
Ky 3aKOHa U 3alIUChbIBATh €ro MaTeMaTHU4YeCKOe BbIpaXKeHHUE;

—O006BACHATb QU3NYECKHe Mpoleccbl U CBOMCTBA TeJ, B TOM 4MCJe
U B KOHTEKCTe CUTyallMdl NPaKTHUKO-OPHUEHTHPOBAHHOI'O XapakKTe-
pa: BBIABJATH NPUYMHHO-CJEACTBEHHble CBA3H, CTPOUTH O0ObsAC-
HeHUe U3 1—2 JIOTHUYeCcKUX UIaroB € onopod Ha 1—2 u3y4YyeHHBbIX
cBOMcTBa GU3NYECKUX SABJIEHUH, PU3NYECKUX 3aKOHOB HJIM 3aKO-
HOMEPHOCTEeWH;

—pelaTh pacyéTHbIe 3aJa4U B 2—3 AeHCTBUSA, UCII0J1b3y 3aKOHBI
U popMyJibl, CBA3bIBaKOILMe PU3NIECKHE BEJIMUHMHBI: HA OCHOBE
aHa/IM3a YCJIOBUA 33J,a4M 3allMCbIBaTh KpaTKoe YCJIOBHE, BBISAB-
JISITh HeJJOCTAaTOK JaHHBIX /[ pellleHUs 3a4a4H, BbBIOMPaTh 3aK0-
HbI 1 $OpPMYJibl, HEOOXOUMbIe /14 e€ pelleHHs], TPOBOJUTH pac-
4EThbl U CPAaBHHUBAThb NOJIyieHHOEe 3HaYeHHe U3NYEeCKOH BEeJUYH-
HBbI C U3BECTHBIMHU JJAaHHBIMY;

—pacno3HaBaTbh Npo6JieMbl, KOTOpble MOHO PeIlUTb NPU MNOMOLIU
du3NYEeCKUX METOM0B; WCIOJIb3ys ONHUCAaHHE HCCIe[0BaHUs, BbI-
JleJIsITh IIpoBepsieMoe IpeJloJI0KeHUe, OLleHUBaTh NPaBUJIbBHOCTb
nops/iKa NpoBe/ieHUs UCCIeJ0BaHuUs, JeaTb BbIBO/bI;

—IpPOBOAUTL ONBITHI MO HAOJIIOJEHUI0 (PU3UYECKUX SBJIEHHUH WU
dusnyeckux CBOUCTB Tes (KanWJ/JISIpHBbIE SIBJIEHUS, 3aBUCHMOCTb
JlaBJleHHsl BO3/yXa OT ero 06'béMa, TeMnepaTyphbl; CKOPOCTH Ipo-
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Ilecca OCTbIBaHHUSI/HarpeBaHHUs MPH U3JYYEeHHU OT I[BeTa H3Jy-
YaloleH /morJolamileld MOBEepPXHOCTH; CKOPOCTb HCMAapeHUs BO-
OBl OT TeMIepaTypbl XUJAKOCTU M IJIOIAJAM €€ TMOBEPXHOCTH;
3JleKTpu3alysi TeJl U B3aUMOJIEMCTBUE 3JEeKTPUUYECKHUX 3apsiJloB;
B3aUMO/JIECTBUE TMOCTOSIHHBIX MarHWTOB, BU3yaJjiM3allUs Mar-
HUTHBIX IIOJIEM IOCTOSIHHBIX MAarHUTOB; JeHCTBUS MarHUTHOTO
[oJii Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOW-
CTBa 3JIEKTPOJABUraTessI MOCTOSIHHOTO TOKa): (GOpMyJIHpPOBATh
NpoBepsieMble MPEAIOJJIOXKEHUS], COOUPATh YCTAHOBKY U3 MpPeaJio-
JKEHHOTO 000pY/J0BaHHUS; OMUCHIBATH XOJ ONbITa U POPMyaHUpPO-
BaTbh BbIBO/IbI;

—BBbINOJIHATL MNpsiMble HW3MepeHUs TeMIlepaTypbl, OTHOCUTEJbHOMU
BJIQXKHOCTHU BO3/[yXa, CUJIbl TOKA, HANIPS>KEHUS C UCIOJIb30BaHU-
€M aHaJIOTOBBIX NPHUOGOPOB U JAATYUKOB PU3UYECKHUX BEJIMUUH;
CpaBHUBATh pe3yJibTaThl U3MEPEHUN C yYETOM 3aJaHHOU abco-
JIIOTHOM MOTPELIHOCTH;

—NOpPOBOAUTHL HCCJEJOBAHHE 3aBUCHMOCTH OJHOU (GU3NYECKOH Be-
JIMYUHBI OT APYrod C UCHOJIb30BaHHWEM MNpPsSMbIX U3MepeHUH (3a-
BUCUMOCTb CONPOTHBJIEHUA NPOBOJAHUKA OT €ro AJIMHBbI, MJI0LAaAU
MOMEPEYHOr0 CeYeHUsI U YAeJbHOr0 CONMPOTUBJIEHUS BellecTBa
MPOBOJHHKA; CUJIbl TOKa, UAYLIEro yepe3 MPOBOJHUK, OT Hamps-
>)KeHUsI Ha MPOBOJHHUKeE; MCCJe/lOBaHUE MOCJeA0BaTEeJbHOr0 U ma-
paJlJIeJIbHOTO COeJJUHEHUH NMPOBOJAHUKOB): NJIAHUPOBATh UCCJIE/0-
BaHUe, COOUpATh YCTAHOBKY U BBINOJHATb U3MepeHUs, caeays
NpeAJso’)KeHHOMY IJ1aHy, GUKCUPOBATh pe3y/bTaThl MOJYy4YeHHOH
3aBUCHUMOCTH B BU/Jle TAOJIHUI U rpadUKOB, JleJ]aTb BBIBOJbI IO pe-
3yJIbTaTaM MCCJelOBaHUS;

—INOpPOBOAUTb KOCBEHHble U3MepeHUs1 PU3UYECKUX BeJUUYUH (YAesb-
Hasgl TeIMJIOEMKOCTb BelleCcTBa, CONPOTHBJIEHHWE MNPOBOJHHUKA, pa-
60Ta U MOIIHOCTh 3JIEKTPUYECKOr0 TOKA): IJIAHUPOBATh HU3Mepe-
HHS, COGUPATh IKCIIEPUMEHTA/bHYI0O YCTAaHOBKY, ClaeAys NpejJio-
>)KEHHOU MHCTPYKIUH, U BBIYUCISATh 3HaueHUe BEJIMYHUHDI;

—Co0JIIJIaTh NMpaBUJa TEXHUKH 06e30MacHOCTH NMpHU paboTe c Jyabo-
paTOpPHBIM 060py/lOBaHUEM;

—XapaKTepu30BaTb NPUHLUIBI [JeHCTBUS H3YYEeHHbIX NPUOOPOB
U TEXHUYECKHUX YCTPOMCTB C OMOPOH HAa UX ONMHUCAHUA (B TOM 4YHUC-
Jie: CUCTeMa OTOIUIEHUS [OMOB, TMIpOMeTp, MapoBas TYpOUHa,
aMIlepMeTp, BOJbTMETpP, CYETUUK 3JEKTPHUUECKOU 3HEpPTruH, 3JieK-
TPOOCBETUTEJIbHbIE MMPUOOPHI, HArpeBaTeJbHbIe 3JIEKTPOIPHUGOPHI
(mpuMepbl), 3JIEKTpUYECKUEe TMpPeAoXpaHUTENH; 3JEeKTPOMarHUT,
3JIEKTPOJBUTATEeb IOCTOSIHHOTO TOKAa), UCIO0JIb3ysl 3HAHUS O
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cBoMcTBax GU3MUECKHUX SIBJIEHHUH U Heob6XoAuMble PpU3NYeCKHe
3aKOHOMEPHOCTH;

—pacno3HaBaTh NPOCTble TeXHUYECKHE YCTPOMCTBA U U3MEPUTEJb-
Hble MPUOOPHI MO0 CXeMaM W CXeMAaTU4YHBbIM PUCYHKaM (KHUJKOCT-
HBI TepMOMeTp, TEepMOC, NCUXPOMETpP, TUTPOMETp, JBUrATEJb
BHYTPEHHETr0 CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT); COCTABJAThH CXe-
MBI 3JIEKTPUYECKUX I[eNed C MOCJeoBaTeJbHbIM U MapaJsljiesib-
HBIM COeJMHEeHUEM 3JIeMeHTOB, pa3/nyas yCJOBHble 0003HaYeHUs
3JIEMEHTOB 3JIEKTPUYECKUX IEMNEw;

—NOpPUBOJUTH NMPUMEPHI/HAXOAUTh UHPOPMAIUIO 0 MPpUMeEpaAX MpakK-
TUYeCKOT'0 MCNOJIb30BaHUA QU3MYECKUX 3HAHUW B MOBCEJHEBHOU
»)KM3HHU JJ1s1 obecriedeHUs1 6€30N1aCHOCTU MPHU o6pallleHUr ¢ npubo-
paMM M TeXHUYECKUMH YCTPOWCTBAaMH, COXPAHEHHUS 3/I0POBbA
U cOG6JIIOJIeHHs] HOPM 3KO0JIOTUYECKOr 0 NOBeJleHUsI B OKpYy»Karwoliei
cpeze;

—OCYIIEeCTBJSATh MOUCK HWHbOpManuu (U3UYECKOr0 COJlepPKaHUs
B ceTu MHTepHeT, HA OCHOBe UMEIOIIMUXCSA 3HAHUW U NYTEM CpaB-
HEeHUsl [JONOJIHUTEJbHbIX HCTOYHUKOB BbIJeJATh HHOOpPMaLUIO,
KOTopas SABJISETCS MPOTHBOPEYUBONW WUJH MOXKET ObITh HEAOCTO-
BEpHOH;

—MUCNO0J1b30BaTh NPHU BBINOJHEHUU y4eOHBIX 33aJaHUU Hay4YHO-IIO-
NyJASpHYIO JUTepaTypy GU3UUECKOTo CoZleprKaHus, CIpaBO4YHbIe
MaTepuasbl, pecypcel ceTu HWHTepHeT; BJaJeTb NOpPHUEMaAMHU
KOHCIIEKTUPOBAaHUS TEKCTa, Npeob6pa3oBaHUsA WHPOpMaALUU U3
O/JHOU 3HAKOBOU CUCTEMBI B JIPYTyIO;

—Cco3/7laBaTh COOCTBEHHbIE MMCbMEHHbIE U KPaTKHe YCTHBIe COoOobIIe-
HHUf, 060011a9 MHGOPMALIMIO U3 HECKOJIbKUX UCTOYHHUKOB (PHU3HU-
YeCKOro cofiep:KaHUsl, B TOM 4UCJe NMyOJUYHO NpeSCTaBJATh pe-
3yJIbTaThl HPOEKTHOW WJIM HCCAe[0BaTE/NbCKOU J1esTeJbHOCTH;
MPYU 3TOM IPaMOTHO HCIOJIb30BaTh U3y4YeHHBIH MOHATUHWHBINA arm-
nmapat Kypca GU3MKH, CONPOBOXKJAATh BBICTYIJIEHHE Ipe3eHTa-
LUeH;

—IpU BBINOJHEHUU YYeOHBIX NPOEKTOB W HCCJeJJOBaHUU ¢usuye-
CKUX MPOLIECCOB pacnpenesiTb 06513aHHOCTH B TPyIIle B COOTBET-
CTBHM C IOCTaBJIEHHBbIMHU 3aZjayaMH, CJAeJUTb 3a BbINOJHEHUEM
IJIaHa JAeUCTBUH U KOPPEKTHUPOBATh €ro, aJileKBaTHO OIleHWBAaTh
COOGCTBEHHBIN BKJAJ B JleATeJbHOCTb TPYIIbl; BICTPAUBAaTh KOM-
MYHUKAaTUBHOE B3aUMOJIEMCTBUE, NpPOSBJsis TOTOBHOCTb paspe-
aTh KOHQJIUKTHI.
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9 knacc

[IlpegMeTHBIe pe3yabTaThl HA 6A30BOM YPOBHE JIOJKHBI OTPaXKaThb
chOpMHPOBAHHOCTD Y 00y4alOLIUXCA YMEHUM:

—MHCI0JIb30BaTh MOHATHA: CUCTEMA OTCUETA, MaTepuasibHas TOYKA,
TPaeKTOPHSA, OTHOCHUTEJNBbHOCTb MEXaHUYECKOTO [IBHXKEHHUs, Je-
dopmanusa (ynpyras, IJIacTUYecKasi), TpPeHHe, IeHTPOCTPEMHU-
TeJlbHOE yCKOpEeHHe, HEBECOMOCTb U INeperpy3ku; LEeHTp Tsxe-
CcTH; abGCOJIIOTHO TBEpAOE TeJo, LEHTP TSXKECTH TBEPJOTo TeJa,
paBHOBecHe; MeXaHH4YeCKHe KoJyiebaHHUsi U BOJIHBI, 3BYK, MHOpas-
BYK U yJbTPa3ByK; 3JIEKTPOMarHUTHbIe BOJIHBI, IIKaJja 3JIEKTPO-
MarHMTHBIX BOJIH, CBeT, GJU30PYKOCTb U [1aJIbHO30PKOCTb, CIEK-
TPpbl UCIIYCKAHUS U NOIJIOIeHUs; aabda-, 6eTa- U raMMa-usJjyde-
HUS, U30TOIIBI, siiepHasi SHEPTeTUKA;

—pasau4aTh SBJEHUs (paBHOMepHOe U HepaBHOMEPHOE MPsMOJIU-
HelHOe ABUWXXeHHe, PABHOYCKOPEHHOEe NPSAMOJUHENHOe JBHXKe-
HHUe, CBOOOIHOE NaJileHUe TeJsl, pPABHOMEPHOE JABMKEHHUE M0 OKPYK-
HOCTH, B3aUMO/Jie¥iCTBUE TeJl, peaKTHUBHOEe JBHKeHHe, KoJieba-
TeJIbHOE JIBHXKeHHUe (3aTyxalollye U BhIHYK/IeHHble KoJleGaHUsl),
pe30HaHC, BOJTHOBOE JIBIDKEHHE, OTPaKeHH e 3BYKA, MIPSIMOJIUHEH -
HOe paclpocTpaHeHHe, OTPaXKeHHe U NMpeJOMJIeHUe CBETa, MOJI-
HOe BHYTpeHHee OTpa)KeHUe CBeTa, pa3JiokeHue Oesioro cBera
B CIIEKTP U CJOXKEHHe CIeKTpPaJ/IbHbIX IIBETOB, IUCIIEPCHSI CBETA,
ecTeCTBEHHAsl PaJIMO0AaKTUBHOCTb, BO3HHKHOBEHHE JIMHEWNYATOTrO
CrIeKTpa U3JIyYeHHsl) 10 ONMUCAHUIO UX XapaKTepPHbIX CBONUCTB U
Ha OCHOBE OIBITOB, IeMOHCTPUPYIOUIUX JaHHOe U3UUecKoe sIB-
JIeHUE;

—pacno3HaBaThb NpOsSIBJIeHHEe HW3YyUYeHHBbIX OJQU3NYEeCKUX SBJEeHUU
B OKpyXamwiieM mMupe (B TOM 4yucje PpuU3UUeCKUe SIBJIEHHUsS B IPH-
poJie: PUJUBBLI U OTJIMBBI, JB>KeHHe TiaHeT COJIHEYHOH CUcTe-
Mbl, peaKTHUBHOE JBWXXEHHUE KHUBbIX OpPTaHU3MOB, BOCHpUSTHE
3BYKOB >XUBOTHBIMH, 3eMJIETPsSICEHUE, CelCMHUYeCKUe BOJIHBI, Ly-
HaMH, 3X0, IIBeTa TeJ, ONNTHYEeCKHUe SIBJIEHUs B NpUpoje, 6HOJIO-
ru4yecKoe JeACTBHE BHUJUMOTO, YJIbTPAadHOJIETOBOIO U PEHT-
FeHOBCKOTO H3JIyYeHUM; ecTeCTBEHHbIH paJU0aKTUBHBIN JOH,
KOCMHUYECKHe JIyYU, paJU0aKTUBHOE H3JIyYeHUe NPUPOAHBIX MHU-
HepaJIoB; JeHCTBUE PaJMOAKTUBHBIX U3Jy4YeHUH Ha OPraHU3M ye-
JIOBEKa), TPU 3TOM NEepPeBOAUTh NPAKTUYECKYIO 3ajadyy B y4eo-
HY10, BbIJeJIITh CYLeCTBEHHble CBOMCTBa/MpHU3HAaKU ¢usnve-
CKUX SIBJIEHUH;

—ONHUCHIBAaTh U3yYeHHble CBOMCTBA Tesl U PU3UUYEeCKUe sIBJEHUS, UC-
nosab3yss ¢uanYecKHe BeJUYUHBbI (CpefHsIe W MTHOBEHHasl CKO-
POCTh TeJjla MPU HEPABHOMEPHOM /JIBIPKEHHH, YCKOPEHUE, TlepeMe-
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lleHW e, Iy Th, YIJ10Basi CKOPOCTb, CHUJIa TPEHU S, CHUJIa YIIPYTOCTH,
CUJIa TSXKECTH, YyCKOpeHHe CBOOOJHOTO MaJeHUsl, BeC Teja, UM-
IMyJIbC TeJIa, UMITYJIbC CUJIbl, MEXaHUYECKas paboTa U MOLIHOCTD,
NMOoTeHIMaJibHasA 3Heprusi TeJia, HOJHSTOr0 Ha/l MOBEPXHOCTbHIO
3eMJIH, NIOTEeHI[MaJ/IbHAsl 3HEePTUA CXKATOU NPYKUHbI, KHHEeTU4e-
CKas SHEePTrHUs, IOJTHASA MeXaHU4YecKas SHeprus, IeEpUo/ U 4acToTa
KoJieGaHUH, IJIMHA BOJIHbI, TPOMKOCTb 3ByKa U BbICOTA TOHA, CKO-
pOCTb CBeTa, MoKa3aTeJb MPeJIOMJIEHUS Cpebl); IPU ONMHCAHUU
NMPaBUJIbHO TPAKTOBATh GU3UUYECKUN CMBICJ UCHOJIb3YEMBIX BEJIU-
4YHH, 0G03HAYEHUS U eJUHUIIbI QU3UUYECKUX BEJUYHH, HAXOAUTh
$opMyJibl, CBA3BIBAIOUUE JAaHHYI0 GU3UUYECKYI0 BEJIUUYUHY C APY-
FMMHU BeJIMUMHAMU, CTPOUTH I'paPpUKH U3YYEHHbIX 3aBUCUMOCTEHN
du3nIecKUX BEJIUYUH;

—XapaKTepHu30BaThb CBOWCTBA TeJs, pU3UYECKHUEe SIBJIEHUSI U Mpollec-
Cbl, UCIOJb3ysl 3aKOH COXpPaHEHHUS 3HEpPruH, 3aKOH BCEMHUPHOTO
TATOTEeHUs, MPUHLUN CYNEPHO3ULUHA CHJI, TPUHIUI OTHOCHUTEJb-
HocTu [asnies;, 3akoHbl HblOTOHA, 3aKOH COXpaHEHUS UMNYJib-
Ca, 3aKOHbI OTPaKeHHUsI U MpeJIoMJIeHUsl CBeTa, 3aKOHbl COXpaHe-
HHUS 3apsSJ0BOrO0 U MacCCOBOTO 4YHCeJ TNPH SAEPHBIX peaKIHudx;
IPU 3TOM [AaBaThb CJOBECHYI (GOPMYJIMPOBKY 3aKOHA W 3alHChI-
BaTb €ro MaTeMaTH4YeCKOe BbIpaKEHHUE;

—O00BbsAACHATh $U3UYECKHe MPOLEeCChl U CBOMCTBA TeJ, B TOM YHUCJIe
U B KOHTEKCTe CUTyalUud NPaKTHKO-OPUEHTHPOBAHHOI'O XapaKTe-
pa: BBIABJATH NMPUYHUHHO-CJEJCTBEHHbIE CBSI3U, CTPOUTH O6BSC-
HeHHe U3 2—3 JIOTUYEeCKUX UIaroB € onopoi Ha 2—3 U3y4YeHHbIX
cBolicTBa PU3MUYECKUX SIBJEHUH, GU3NYEeCKHUX 3aKOHOB WMJIM 3aKO-
HOMEpPHOCTEeMH;

—pemaTk pacuyéTHble 3aJa4yu (onuparouuecss Ha CUCTEMY U3 2—
3 ypaBHeHHUH), UCIOJIb3ysI 3aKOHBI U POPMYyJIibl, CBA3bIBAKOIIIHE
dusnyeckre BeJIMUMHBI: HA OCHOBE aHa/M3a yCJ0BUA 3a/a4H 3a-
MUCbIBAaTh KPaTKOe yCJOBUE, BbISIBASATH HEJOCTAOIIHe UJIU U30bI-
TOYHBbIE JaHHbIE, BBIOUPATh 3aKOHBI U GOPMYJIbl, HEOOXOJUMBIE
IS pelleHus, IPOBOAUTDH PACYEThI U OLlEHUBATh PEaJMCTUIHOCTh
MOJIY4YeHHOTr 0 3HaYeHHUs pU3n4yecKoi BeJTUUUHBI;

—pacno3HaBaTh NPo6JeMbl, KOTOpPble MOXXHO PEeUIUTb NMPU MOMOIHU
duU3MUecKUX MEeTOJ0B; UCIOJb3ysl ONMCAHUE HCCAeJO0BaHHUS, Bbl-
JeJIITh IPOBepsieMoe MpeAIoJoKeHHe, OlleHUBaTh MPaBUJIbHOCTh
nopsifika MpoBeJeHUs UCC/e0BaHUsl, JeJlaThb BbIBOJIbI, UHTEpIpe-
TUPOBATh pe3yJibTaTbl HAGJIIOIEHUH U ONBITOB;

—NOpPOBOAUTL ONBIThHl MO Ha6JOAeHUI0 GU3UYECKUX SIBJAEHUU WU
du3MUecKkux CBOUMCTB Tes (M3ydyeHHe BTOpOro 3akoHa HbloTOHa,
3aKOHa COXpaHEeHUs SHEePTHUH; 3aBUCUMOCTbD IepH0/ia KoJieGaHUN
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MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU NPYKHUHBI
M HE3aBUCUMOCTb OT aMIUIUTY/[bl MaJsbIX KOJIeOAHWUH; MPSIMOJIU-
HeWHOe pacnpocTpaHeHUWe CBeTa, pas3JjiodkeHue G6eJoro CBeTa
B CIEKTpP; U3y4YeHHe CBOWCTB M300paKeHHUs B IJIOCKOM 3epKaJie
U CBOWCTB H300pa)keHUsl MpeJMeTa B cobuparolled JiMH3e; Ha-
OJIl0/IeHUe CIVIOIIHBIX U JIMHEHYaThIX CIEKTPOB U3JIy4YeHHs): ca-
MOCTOSITEJIbHO COOMPATh YCTAHOBKY M3 U306bITOYHOr0 Habopa 060-
PyZI0BaHUs; ONMHKCHIBATDh X0/, ONBITA U €ro pe3yabTaTbl, GOPMYJIH-
POBATh BBIBO/IbI;

—MpPOBOAUTbL MPU HEOOXOJUMOCTH CEPUI0 MNPSMbIX U3MEpPEHHUH,
omnpegesisis cCpeHEe 3HAYEHUE U3MepsieMOU BeJUYUHbI (PoKycHOe
paccTosiHMe coGUpalollel JIMH3bI); 060CHOBBIBAaTb BHIGOP criocoba
“3MepeHHs/U3MepPUTETbHOT0 TPUb0Pa;

—INPOBOAUTL HCC/Ie[JOBaHUME 3aBUCUMOCTeH (PU3NYECKUX BEJTUYUH
C WCNOJIb30BAaHUEM MPSIMbIX U3MepPeHUH (3aBUCMMOCTb NMYTH OT
BpeMEeHHU NPHU PAaBHOYCKOPEHHOM /BH)KEHUU 6e3 HadaJbHOH CKO-
pocTu; nepuoja KoseGaHUHA MaTeMaTUYeCKOro MasTHUKA OT JIJIU-
Hbl HUTH; 3aBUCUMOCTH yTIJla OTPaKeHHUsl CBETAa OT yrJa NajieHus
U yIJla TpeJIOMJIEHHS OT yIJIa NMajJleHHs): IMJIAaHUPOBATh HCCJEJO-
BaHHE, CaMOCTOSTEJbHO COOHUPATh YCTAHOBKY, QUKCHPOBATH pe-
3yJbTaThl MOJYYEHHOW 3aBUCUMOCTU GU3UYECKUX BEJIUYUH C
y4€TOM 33/JaHHOYW MOTPEIIHOCTH U3MePEeHUH B BUJe TAbJIUI U rpa-
$uUKOB, les1aTh BBIBOBI 110 Pe3yJbTaTaM UCCJIe0BAHUS;

—IOpPOBOAUTL KOCBEHHble H3MepeHUs PpU3NYeCKUX BeJUYUH (cpen-
Hfsl CKOPOCTb M YCKOpEHHe Tejla NPU PaBHOYCKOPEHHOM /[IBU-
)KEHWH, YCKOpeHHe CBOOOJHOrO TMaJleHHs, XECTKOCTb NPYKHUHBI,
K03$QUIIMEHT TpeHHUs CKOJIbXKEHHUs, MexaHudeckas paboTa
U MOIIHOCTb, YaCTOTA W IepHuo]; KoJieOaHUH MaTeMaTH4YeCKOro
U NPYXUHHOTO MasTHUKOB, ONTHYecKas CUJa COGUpalollend JIUH-
3bl, PAaIMOAKTUBHBIA (OH): MJIAHUPOBAThb H3MEpPEHUs; COOUPATh
3KCIEePHUMEHTAJIbHYI0 YCTAHOBKY WM BBINOJIHATbL HU3MEpeHHs, Cje-
Jysl MPeJIJIOKEHHOW WHCTPYKI[UH; BBIUUCIATH 3HAaYE€HHE BeJHYU-
HbI U aHAJIM3UPOBATbH MOJyYeHHbIe Pe3yIbTaThl;

—Co0JIIJIaTh NMpaBUJa TEXHHUKH 06e30MacHOCTH NpHU paboTe c Jyabo-
pPaTOpPHBIM 060pPY/IOBAHUEM;

—pa3nyaTh OCHOBHble MPU3HAKU H3Y4YEeHHBbIX (QU3UYECKUX MoJle-
JIell: MaTepuaJibHAasA TOYKa, abCOJIIOTHO TBEpPJOE TeJIO, TOUEeYHbIN
HWCTOYHUK CBEeTa, Jy4, TOHKas JIMH33, IJlaHeTapHas MOJeJib aTo-
Ma, HyKJIOHHAas1 MOJleJib aTOMHOTI0 11Pa;

—XapaKTepu30BaThb NPUHLMIbI AeHUCTBUS H3yYEeHHbIX MPUGOPOB
U TeXHUYECKUX YCTPOWUCTB C OMOPOU Ha UX onucaHUs (B TOM YHC-
Jie: CIUJIOMETD, IaTYUKH MOJI0KEeHHUs], PACCTOSIHUSA U YCKOPEHHs],
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pakeTa, 3XOJIOT, OYKH, Nepuckom, ¢oToamnmnapart, ONTHYECKHE
CBETOBO/Ibl, CIIEKTPOCKOII, JI03UMETp, KaMepa BusbcoHa), uc-
M0JIb3yS 3HaHUS 0 CBOHCTBAaX GU3UYECKUX SIBJIEHUU U HEOOGXO0/ U -
Mble GpU3HNYeCKHe 3aKOHOMEPHOCTH;

—MHCI0JIb30BaTh CXEMbI U CXeMaTUYHbIe PUCYHKH U3yYEeHHBIX TeX-
HUYECKHUX YCTPOWCTB, U3MEPUTEJbHbBIX MPUOGOPOB U TEXHOJIOTH-
4YeCKHUX NMPOIECCOB NPH pelleHUH y4eOHO-TIPaKTUYeCKUX 3a/ay;
ONTHYECKUE CXEMBbI JJi IOCTPOEHHUSA U300paAKEHUNU B MJIOCKOM
3epKaJie U cOGUparolen JIMH3E;

—MPUBOJUTH NPUMEpPbI/HaX0JUTb HHOpPMAIUI0 O NpUMepax Mpak-
THUYECKOTO KCHO0JIb30BaHUS (QU3UYECKHUX 3HAHUU B MOBCEJHEBHOM
»)KM3HHU JiJ1s1 obecriedyeHUs1 6€30MaCHOCTHU NPU o6pallleHUH ¢ npubo-
paMU U TEXHUYECKHUMHU YCTPOMCTBAaMH, COXpPaHEHUS 3/0POBbs
U COGJIIOJIEHUSI HOPM 3KOJIOTUYECKOTr0 MOBEJEHUsS B OKpYKalIeh
cpene;

—OCYIIEeCTBJSATh MOUCK HWHbOpManuu (GU3UYECKOr0 COJlepPKaHUs
B ceTu HMIHTepHeT, caMOCTOSITeJbHO GOPMYJIUPYsl MOUCKOBBIA 3a-
MpoC, HAXOJAUThb NMYTH OINpejesieHUs1 JOCTOBEPHOCTU MOJIyYEeHHOU
nHbopMalKM HAa OCHOBE HUMEIOIIUXCA 3HAHUU U JIOTIOJIHUTEJIb-
HbIX UICTOYHUKOB;

—MWCHOJIb30BaTh NPHU BBINOJHEHUH yYeOHBIX 3aJaHUU HAYIHO-IIO-
NyJISIPHYIO0 JIUTEPATypPy PU3INIECKOTO COAEepPKaHUsl, ClIpaBOYHbIE
MaTepuaJsibl, pecypcbl ceTu HWHTepHeT; BJaZleTb IpUEMaMHU
KOHCIIEKTUPOBAHUA TEKCTAa, NpeoOGpa3oBaHUsA HHPOpPMAIUHA U3
OJIHOY 3HAKOBOU CUCTEMBI B JIPYTYIO;

—co37laBaTh COGCTBEHHbIE NMHUCbMEHHbIE M YCTHBbIe COOOIIeHHs Ha
oCHOBe HH(}OpPMAIUU U3 HECKOJbKHX HCTOYHHUKOB (PHU3UYECKOTrO
coJiep:KaHusl, MyOJIUYHO TPEACTABIATH pPe3yJbTaTbl NMPOEKTHOMN
WJIM UCCJIEIOBATENbCKONU JesTeJIbHOCTH; MPU 3TOM TIPaMOTHO HC-
M0JIb30BaTh M3YYEHHBIA MOHATHUUHBIA anmapaTr U3y4aeMoro pas-
Jesa GU3MKU UM CONPOBOXK/ATh BBICTYIJIEHUE Mpe3eHTalued
C y46TOM 0COGEHHOCTEH ay/JUTOPUU CBEPCTHUKOB.
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ewwedlodu sehogeq

TEMATUYECKOE NMJIAHWUPOBAHME

7 knacc (68 u)

HayKa o mpupoje
(24)

SIBnenus npupoapl. Pusuye-
CKUeE SIBJIEHUS: MeXaHUYe-
CKUeE, TEIJIOBBIE, 3JIEKTpUYe-
CKH€E, MarHUTHbIE, CBETOBBIE,
3BYKOBBIE

TemaTuyeckuit OCHOBHBIE BUABI AeATETbHOCTH yYallUXCs
OcCHOBHOe coAep:KaHue o Ly
6JI0K, TeEMa (Ha ypoBHe y4eGHBIX JeiCTBUI)
Paszpaen 1. ®usuka u eé poJb B IO3HAHUH OKpYy:Kamwuiero mupa (6 4)
dusuka — ®dusnka — HaykKa o IpUpoJe. BrisiB/IeHY e pasIMuui Mexay PU3HYeCKUMH U XUMHUYECKUMHU

npeBpameHusamMu (MC — xumus).

Pacno3sHaBaHue U kj1accupukanust PU3NIeCKUX siBJIEHUH:
MeXaHUYECKHUX, TENJIOBbBIX, 3JIEKTPUUYECKHUX, MAaTHUTHBIX
U CBETOBBIX.

HaGsrogeHue u onvcaHue GU3NYECKUX SBJIEHUH

dusnyeckue
BeJIMYUHBI (2 9)

dusuyeckre BeJUIHHbL.
H3mepenne pusnvyeckux
BeJINYUH. PU3NUYecKue
npu6opel. [lorpentHocTb
nsMepeHu. MexxiyHapoHas
cucTeMa eJUHHUI]

OnpeJiesieHHe LieHBbI JeJIeHUsl LIKaIbl U3MePUTEJbHOr0 pubopa.
W3MepeHHe JTMHEWHBIX pa3MepoOB TeJ U NPOMEXYTKOB BpeMeHU
C y4€TOM NOTpelHOCTeMN.

H3MepeHUe 06 bEMa KUAKOCTH U TBEPAOTO TeJIa.

W3MepeHHe TeMnepaTyphl MPH MOMOIIU KUAKOCTHOI'O TEPMO-
MeTpa Y JJaTYhKa TeMIlepaTyphl.

BelnosiHeHHe TBOPYECKHUX 3aJaHUM MO NMOHUCKY CIOCOG0B U3Mepe-
HUS HEKOTOPBIX PHU3NYECKUX XapaKTePHUCTHUK, HAIPpUMeDP
pa3MepoB MaJjblX 06'bEKTOB (BOJIOC, IPOBOJIOKA), YAAJIEHHBIX

1 [Ipu paspa6GoTke paboyell mporpaMMbl B TeMaTH4Ye€CKOM IJIAHUPOBAHUM JOJDKHBI GBITh YYTEHbI BO3MOXXHOCTH HCIIOJIb-
30BaHMs 3JEKTPOHHBIX (IMPOBBIX) 06pa30oBaTeJbHBIX PECYPCOB, ABJSIOIMNXCA y4eOHO-MeTOJUYEeCKHMMH MaTepuasa-
MU (MyJbTUMEJHUHHBbIE NPOrpaMMbl, 3J€EKTPOHHbIE YUeOHUKH U 33JlaYHUKH, 3JIEKTPOHHbIE GHUBGJINOTEKH, BUPTYaJbHbIE
J1abopaTOpHUH, UTPOBbIE NMPOrpaMMbl, KOJIJIEKLIUU LUPPOBBIX 00PA30BATEbHBIX PECYPCOB), PeaTU3YIOIUX AUJAKTU-
4yeckue Bo3MoxxHOCTH UKT, copeprxaHre KOTOPBIX COOTBETCTBYET 3aKOHOAATEJIBLCTBY 06 06pa30BaHUH.
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00'beKTOB, GOJIBLIIMX PACCTOSHUM, MaJsIbIX IPOMEXKYTKOB
BpeMeHU. O6CyKaeHHe NIpeJJaraeMblX ClIOCO60B

EcrecTBeHHO-
Hay4YHbI! MeTO/,
no3HaHus (2 4)

Kak ¢usuka u gpyrue
eCcTeCTBeHHble HayKH U3yya-
0T npupoay. EcrecTBen-
HO-Hay4YHbIA MeTO/i I03Ha-
HUS: HabGJII0leHHe, TIOCTaHOB-
Ka Hay4HOro BOIIpoca,
BbIJIBH)KEHUE TUIIOTES,
3KCIepPUMEHT 10 IPOBepKe
TUNoTe3, 00'bICHEHHE HAOJIIO-
Jaemoro siBjeHus. OnucaHue
dursMyeckux siBJEHUH Cc TOMO-
b0 MO/ een

BeiaBMKEHME TUNIOTE3, 00 bSICHSIOLUUX IPOCThIE SIBJIEHUS,
HalnpuMmep:

—_— HO‘{EMy OCTaHaBJIUBaeTCA ABI/I)KyLL[eeCH 1o FOpHBOHTaJIbHOﬁ
HOBerHOCTI/I TeJ1o,

— MoYeMy B KapKyI0 IOroAy B CBETJION OJiex/e MpoxIaJHeH,
4yeM B TEMHOM.

[IpeaJioxkeHre c0CO60B MPOBEPKHU TUIOTES.

[IpoBeneHue HUccaeI0BaHUs N0 NPOBEpPKe KAaKOU-IM60 TUIIOTE-
3bl, HAlIpUMep: AaJbHOCTb IOJIETA LIApHKA, NMYLIEHHOI0 ropU-
30HTaAJILHO, TeM 60JIblIIE, YEM OOJIBIIIE BbICOTA MyCKa.
[TocTpoeHne npocTedmnUx Mozesiell GU3NUEeCKUX SBJIEHUN

(B BH/le PUCYHKOB WJIM CX€M), HAaIpUMep NajJieHue npeMeTa;
MpsIMOJINHEHHOe pacnpoCcTpaHeHUe CBeTa

Paspen 2. [lepBoHavya/ibHbIEe CBeJEeHUA O CTPOEHHMH BelecTBa (5 4)

CTpoeHue
BemecTBa (1 4)

ATOMBI M MOJIEKYJIBI, UX Pa3-
Mepbl. ONBITHI, JOKa3bIBAIO-
e IMCKpeTHOe CTpOeHHe
BelllecTBa

Ha6uitoieHre ¥ MHTepHpeTalys ONbITOB, CBU/JETENbCTBYIOLIUX
006 aTOMHO-MOJIEKYJIIPHOM CTPOEHHUHU BellleCcTBa: ONBITHI C pac-
TBOPEHHEM PA3JIMYHBIX BEIECTB B BOJIE.

OueHKa pa3MepoB aTOMOB M MOJIEKYJI C HCII0JIb30BaHHUEM OTO-
rpaduii, mosy4eHHbIX HA aTOMHOM CHJIOBOM MHUKpockone (ACM).
OnpefiesieHde pa3MepoB MaJIbIX TeJl

JABUXKeHU e

M B3aMMOJei-
CTBHUE YaCTHIj,
BelecTna (2 4)

JIBI>KeHYe YyacTHI] BelllecTBa.
CBs13b CKOPOCTH BHKEHUS
4acTHI] C TeMIIEPATYpPOH.
BpoyHOBCKOe IBMXXEHUE.
Audoysus. Bsaumoneiicteue
YacTHUI] BEleCTBa: IPUTSIKe-
HYE U OTTAaJIKUBaHUE

Ha6utoieHre 1 06bsiCHEHHE GPOYHOBCKOTO JBUXKEHUSA U sIBJIE-
Hus gubdysuu.

[IpoBesieHrEe U 06'bSICHEHHE ONBITOB 10 HAGJII0/IeHUIO TEILJIOBOTO
pacliupeHys ra3os.

[IpoBesieHME U OGbSICHEHHE ONBITOB 110 OOHAPY>KEHHUIO CUJI
MOJIEKYJISIPHOT'O NIPUTSKEHUS U OTTaJIKMBaHUS
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ewwedlodu sehogeq

IIpodo.iceHue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJILHOCTH YyYAIUXCH
(Ha ypoBHe y4eOHBIX el cTBUIl)

ArperaTHble
COCTOSAHUSA
BellecTBa (2 4)

ArperaTHble COCTOSIHUS
BelleCcTBa: CTPOEHUE ra3oB,
KUJKOCTEN U TBEPABIX
(kpUcCTa/IINYECKUX) TeJ.
B3auMOCBSI3b MeX/y CBOH-
CTBaMH BELLECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX
aTOMHO-MOJIEKYJIIPHBIM CTPO-
eHueM. OcobeHHOCTH arperar-
HBIX COCTOSTHUH BOJbI

OnucaHue (€ UCNOJIb30BAaHUEM IMPOCTBIX MOJeJell) OCHOBHBIX
Pa3/IMYMH B CTPOEHUU Tra30B, XKUJKOCTeH U TBEPJBIX TeJl.
O6bsicHEHHE MaJIOd CXKUMAEMOCTH KUJKOCTEeN U TBEPABIX TeJl,
GOJIBIION CXKMMAeMOCTH ra3oB.

O6bsicHeHHe coxpaHeHUs1 GOPMBbI TBEPABIX TeJ U TEKYUeCTU
KUJKOCTH.

[IpoBe/ieHHE ONBITOB, [0Ka3bIBAIIINX, YTO B TBEPAOM COCTOSI-
HUHU BOJbl YACTHUIIbl HAXOASATCS B CPeJHEM JaJibllie APYT OT Apyra
(MI0THOCTH MeHbIIIE), YEM B XKHUIKOM.

YcTaHOBJIEHMEe B3aUMOCBSI3U MEXAY 0COOEHHOCTSIMHU arperar-
HbIX COCTOSIHUH BOJIbI U CYLIeCTBOBAHHUEM BOJHBIX OPraHU3MOB
(MC — 6uoJiorus, reorpadus)

Paspgeu 3. /IB>KeHue U B3auMoaeiicTeue te (21 4)

MexaHu4eckoe
ABIKeHMe (3 4)

MexaHu4YecKoe JBUXKEHHE.
PaBHOMepHOe U HepaBHOMep-
Hoe aBHxeHUe. CKOPpOCTh.
CpeZiHsi CKOPOCTb NIpU He-
PaBHOMEPHOM /IBUYKEHHH.
PacyéTt nyTtu u BpeMeHHU
JABUXKEHUS

HcciepoBaHre paBHOMEPHOTO ABWXKEHUS U ONpeJieleHNe ero
MIPU3HAKOB.

Ha6uroieHre HEPAaBHOMEPHOTO JBMXKEHHUS U OIpeJieJieHHe ero
OTJINYHUM OT pABHOMEPHOT O JIBHXKEHMUS.

Pemrenve 3aja4 Ha onpefiejieHUe NMYTH, CKOPOCTH U BpeMeHHU
PaBHOMEPHOTI 0 JIBUKEHHUSI.

AHanu3 rpaduKoB 3aBUCHUMOCTH IIyTH U CKOPOCTH OT BpeMeHHU

HNHepunus,
Macca, I1oT-
HOCTb (4 4)

fABneHue nHepuMU. 3aKOH
WHepuuHU. BsaumogelicTeue
TeJs KakK NPUYMHA U3MEHEeHHUs
CKOPOCTH JIBH>KEHHS TeJl.

O6'bsICHEHHE U TPOTHO3WPOBAHUE SIBJIEHUH, 06YCJIOBIEHHBIX
HWHepLYeH, HallpUMep: YTO MPOUCXOJUT NPU TOPMOXKEHUH HJIH
pe3KOM MaHeBpe aBTOMOGHJIS], T0YEMY HEBO3MOXKHO MIHOBEHHO
NPEKPATHUTD JBH)KEHHE Ha BEJIOCUIIE/I€ UJIM CAMOKATE U T. [I.
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Macca kak Mepa UHEPTHOCTH
Tesa. [I10THOCTB BellleCcTBa.
CBsI3b IJIOTHOCTH C KOJIMYe-
CTBOM MOJIEKYJ B e[JUHULE
06 bEMa BelllecTBa

[IpoBeieHHe U aHA/IU3 ONbBITOB, JEMOHCTPUPYIOLHUX U3MEHEHHE
CKOpPOCTH JIBUKEHUSI TeJla B pe3yJibTaTe JAeHCTBUs Ha HEro
JPYTHX TeJl.

PenieHue 3a/ia4y Ha olpejieJieHHe MaccChl TeJia, ero 06'bémMa u
IJIOTHOCTH.

[IpoBe/ieHHEe U aHAIU3 OMBITOB, IEMOHCTPUPYIOLIUX 3aBHUCH-
MOCTb U3MEHEHHS] CKOPOCTH TeJia OT €ro MacChl MPHU B3aUMOiel-
cTBUU TeJsl. U3MepeHHe Macchl Tesla pasjiMYHbIMU CIIOCOGAMU.
Onpe/iesieHre MJIOTHOCTH TeJsa B pe3yJibTaTe U3MEPEHUS ero Mac-
Chbl U 06'bEMa

Cua. Buabl cuia
(14 4)

CuJia Kak XapaKTepHUCTHUKa
B3auMoencTBUsA Tes. Cuiia
YIOpPYrocTH U 3aKoH ['yka.
H3MepeHHe CUJIBI C TOMOILBIO
JUHaMoMeTpa. fIBieHue
TATOTEHUS U CUJIA TSIXKECTH.
CuJia TAXKeCTH Ha JpyTrux
njaHeTax. Bec Tesia. HeBeco-
MocTb. C/10XKeHHe CUJI,
HaIpaBJIEHHbIX [10 OJHOH
npssMoi. PaBHoaelcTByO1asd
cuil. Cuna tpeHusd. TpeHue
CKOJIbXEHUSI U TPEHHE NTOKOS.
TpeHnue B npupojie U TeEXHUKe

W3y4yeHue B3anMOJeNCTBUA KaK NMPUYMHBI U3MEHEHUSI CKOPOCTU
TeJla UK ero AepopMaluy.

OnuMcaHue peaJbHbIX CUTyal Uil B3aUMO/IeMCTBUS TeJl C HOMOILbIO
MoJieJieH, B KOTOPBIX BBOJUTCS NOHATHE U U300pa’KeHHe CUJIBIL.
Hsyyenue cubl ynpyroctu. MccienoBaHye 3aBUCHMOCTH CUJIBI
YIPYrocTH OT YAJUHEHUsI Ppe3UHOBOTO IIHYPa MUY IPY>KHUHBI

(c mocTpoeHueM rpaduka).

AHa/IM3 NpaKTUYECKUX CUTYaLlMH, B KOTOPBIX IPOSIBJISIETCS
JleficTBUe CHJIBI YIIPYroCcTH (YyHpyrocTb Msiya, KPOCCOBOK, BETOK
JepeBa U Ap.).

AHaJsu3 cuTyan Ui, CBSI3aHHBIX C IBJIEHUEM TSATOTeHHUs.
O6bsiCHEHHEe OPOHUTATIBLHOTO ABUKEHUS IJIaHET C UCIOJIb30BaHU-
eM sIBJIEHUs] TATOTeHUs U 3aKoHa MHepuuu (MC — acTpoHOMUSA).
M3MepeHHe Beca Tesa C MOMoUIbI0 AMHaMoMeTpa. O6ocHOBaHUE
3TOTO croco6a u3MepeHus.

AHaJIuM3 U MoJieIMpOBaHMe sIBJI€HUsI HEBECOMOCTH.
JKCnepuMeHTaJIbHOE NoJlyYeHHe IpaBuJIa CJA0XKEHHUS CUJI,
HanpaBJIeHHbIX B/I0JIb OAHOH npsiMoi. OnpesesieHre BEeJTUYUHBI
paBHOJENUCTBYOLLLEN CUIIL.

W3y4yeHUe CUJIbI TPEHUS CKOJIBYKEHHUS U CUJIbI TPEHUS MOKOS.
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ewwedlodu sehogeq

IIpodo.iceHue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJILHOCTH YyYAIUXCH
(Ha ypoBHe y4eOHBIX el cTBUIl)

HccnenoBaHve 3aBUCHMOCTH CHUJIBI TPEHHS OT CHUJIbI JaBJIEHUS
Y CBOMCTB TPYILMXCS TOBEPXHOCTEH.

AHaJM3 NpaKTUYeCKUX CUTYalUH, B KOTOPBIX POSIBJISETCS
JlefiCTBHE CUJIbI TPEHUS, UCIIOIb3YIOTCS CIIOCO6BI €€ YMeHbllle-
HUs1 UJIK yBeJIndeHus (KaTaHUe Ha JIbDKaxX, KOHbKaX, TOPMOXKe-
HUe aBTOMOGUJIsA, MCII0JIb30BaHHUE NOAUIMITHUKOB, IIJIaBaHHe
BOJHBIX YKUBOTHBIX U Aip.) (MC — 6uoJsorus).

PemreHue 3aza4 ¢ UcnoJib3oBaHueM GopMyJ1 LIl pacuéTa CUJIbI
TSKECTH, CUJIbI YIIPYTOCTH, CUJIbI TPEHUST

Pasgen 4. laBieHUue TBEPABIX TeJl, ’KMAKOCTel U ra3os (21 4)

JdaBjieHue. Ile-
pejayva JasJie-
HMA TBEPABIMU
TeJIaMH, )KUAKO-
CTSIMHY M ra3aMu

(34)

JaBnenue. Cioco6bl yMeHb-
LIeHUs U YBeJUYeHUs
naBJieHud. /laBjieHue rasa.
3aBUCHUMOCTD JJaBJIeHHUS rasa
OoT 06'béMa U TeMIlepaTyphl.
llepenaya naBieHUs TBEpPAbI-
MU TeJIaMH, XKUJKOCTAMHU U
razamu. 3akoH [lackaJs.
[lTHeBMaTH4YeCKHEe MallUWHbBI

AHanu3 ¥ 06'bsICHEHH e ONIbITOB U NPAKTUYECKUX CUTYaIUH,

B KOTOPBIX IPOSIBJIAETCS CHUJIA JaBJIeHUS.

O6ocHOBaHMeE CIIOCOGOB YMeHbUIEHHUS U YBEJUYEHUS JJaBJIeHHUS.
W3y4eHne 3aBUCHMOCTH JJaBJIeHUs ra3a 0T 06'b€Ma U TeMIlepaTyphl.
H3yyeHue ocobeHHOCTEN Nepefauu JaBJeHUs TBEPABIMU TeJlaMH,
)KUJKOCTSMU U razaMu. O60CHOBaHUE pe3y/IbTaTOB ONBITOB
0COGEHHOCTSIMU CTPOEHHUS BELECTBA B TBEPIOM, KUJKOM

U ra3o06pa3sHOM COCTOSIHUSIX.

JKCIlepUMeHTa/IbHOE 0Ka3aTeJabCTBO 3aKoHa [lackasis.

PemreHue 3aza4 Ha pacyéT AaBjeHUs TBEPAOro TeJsa

JlaBieHue
XuaKoctu (5 4)

3aBHCUMOCTD JaBJIeHUs
KUJKOCTH OT I'JIyOUHBI
norpyxenusd. 'mapocra-
TUYeCKHUH NapaJloKC.

I/ICCJ'Ie,ELOBaHI/Ie 3aBUCHUMOCTHU AaBJIEeHUA X KUJKOCTHU OT 1"J'Iy6I/IHbI
MOrpy>XeHHd U IIJIOTHOCTH *KUJKOCTH.

Ha6mozle1-me U 00'bsICHEHUE TUAPOCTATUYECKOro mapagoKkca
Ha oCHOBe 3akoHa [lackasns.
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Coo6uaruuecs cocybl.
F'uapaBanyeckre MexaHU3MBI

U3y4eHure COOBLIAIOIIUXCS COCY/LOB.

Pewrenuve 3aa4 Ha pacyéT JaBJIeHUs XKUJKOCTH.

O6bsiCHeHHe NMPUHLUIA AeHCTBUS FMPaBJIUYeCKOro npecca.
AHanu3 1 06bsICHEHHE NPAKTUYECKHUX CUTYallMH, JeMOHCTPUDY-
IOLUX TPOsIBJIEHUE JABJIEHUS XKUJKOCTH U 3aKoHa [lackais,
HalpyUMep NPOLIECCOB B OPraHU3Me NpHU IJIyGOKOBOJHOM HbIPsI-
Huu (MC — 6uoJsorus)

AtmocdepHoe
JAaBJieHue (6 4)

ATtmocdepa 3emMuu 1 aTMOC-
depHoe naBsieHue. [IpUIrHBI
CyILleCTBOBaHUS BO3AYIIHOMN
060s109kH 3eMJH. ONbIT
Toppuuennu. UsmepeHune
aTMochepHOro JaBJeHHUs.
3aBHCHUMOCTb aTMOCHEPHOTO
JlaBJIEHUS OT BbICOTBI

HaJ ypoBHeM Mops. [Ipu6opsl
JUIs1 U3MepeHUs aTMocdepHo-
ro JlaBJeHUs

JKcnepUMeHTa/IbHOE OGHapyKeHHe aTMOCePHOro JaBJIEHUS.
AHasn3 1 06'bsICHEHHE ONIBITOB U MPAKTUYECKUX CUTYaluH,
CBSI3aHHBIX C fleicTBUEeM aTMOCPepHOro AaBaeHHUS.
O6bsICHEHHE CylleCTBOBaHUSA aTMOchephl Ha 3eMJye U HEKOTO-
pbIX IIJIaHEeTaX UJIK €€ OTCYTCTBUSA Ha JPyTrUX IJIaHeTax U JIyHe
(MC — reorpadusi, acTpOHOMHUS).

O6bsiCHeHVe U3MeHEeHHUs IJIOTHOCTH aTMochephl C BEICOTOU

1 3aBUCUMOCTH aTMOC(ePHOTro JaBJeHUs OT BbICOTHI.

PemeHue 3a/a4 Ha pacyéT aTMOCPEpHOro JaBJeHHUs.
W3yyenue ycrpoiicTBa 6apoMeTpa-aHepousa

JleilicTBue
»KMJKOCTH M rasa
Ha NOrpy:xéHHoe
B HUX TeJ0 (7 4)

JlelicTBME XXKUAKOCTH U rasa
Ha NOTpy>KEHHOE B HUX TeJIO.
BriTasnkuBarmas (apxumeso-
Ba) cuJia. 3aKOH Apxumeza.
[lnaBaHue TeJs. Bo3ayxormna-
BaHUe

JKcnepuMeHTa/llbHOe OOHapyKeHHe AelCTBUS KUAKOCTU U rasa
Ha NOTPy>KEHHOE B HUX TeJIO.

OnpefiesieHe BbITAJKUBAIOLIEN CUJIbI, J€UCTBYIONEN HA TeJlo,
MOTPY>KEHHOE B XXUJKOCTb.

[IpoBefeHUe U 06CYXJeHUE ONBITOB, JEMOHCTPUPYIOLINUX
3aBUCHMOCTb BbITaJIKUBaKOLIeH CUJIb], JeHCTBYIOLEH Ha TeJso
B KHJIKOCTH, OT 06'b€Ma MOTPYKEHHON B XKUJKOCTb YaCTH TeJa
U OT MJIOTHOCTH KHUJKOCTH.

HccnefoBaHue 3aBUCMMOCTH Beca TeJla B BoJle OT 06'béMa
MOTrPY>KEHHOU B )KMJKOCTb YacTH TeJia.

PemieHnuve 3aia4 Ha NpMMeHeHHe 3aKOHa ApxHMe/ia U yCJA0BUS
IJlIaBaHHUA TeJl.
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ewwedlodu sehogeq

OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJILHOCTH YyYAIUXCH
(Ha ypoBHe y4eOHBIX el cTBUIl)

KoHcTpynpoBaHHe apeoMeTpa UM KOHCTPYHPOBAaHHUE JIOAKHU
Y onpe/ie/ieHHe eé rpy30no bEMHOCTH

Paszgen 5. Pa6GoT

a ¥l MOILHOCTb. JHeprus (12 4)

Pa6ora u mouy-
HOCTB (3 4)

MexaHuuyeckasi paboTa.
MoujHOCTb

JKcnepuMeEHTA/NIbHOE ONpejie/leHHe MeXaHUYECKOU paGoOThl CHUJIBI
TAXEeCTHU IPU NAJEHUH TeJla U CUJIbl TPEHHUA IPHU paBHOMEPHOM
nepeMelleHUH TeJsla 10 TOPU30HTAIbHOM MOBEPXHOCTH.

Pacyét MOIHOCTH, pa3BUBAaeMOH MPU MOAbEME I10 JIECTHUIIE.
PemieHue 3a7ja4 Ha pacyéT MeXaHUYECKOU paGoOThl U MOLIHOCTH

IIpocTelie
MeXxaHHU3MBbI (5 4)

[IpocThle MexaHU3MBI: pblYar,
6JI0K, HaKJIOHHAs MJIOCKOCTb.
[IpaBuJiO paBHOBeECHUSA
ppryara. [IppumMenenue
MpaBUJ/a paBHOBeCHUsl pblyara
K 6JIOKY. «30J10TO€ NPaBUJIO»
MexaHuku. KII/l npocTeix
MexXaHU3MOB. [IpocTele
MeXaHU3Mbl B ObITY U TEXHHU-
Ke. Pbluaru B TeJle yesioBeKa

OnpepesieHre BbIMTPhILIA B CUJIe IPOCThIX MEXaHU3MOB Ha
MpUMepe pbluara, NoABUKHOTO U HENOJBU>KHOTO GJIOKOB,
HaKJIOHHOM MJIOCKOCTH.

HccnenoBaHue yc/10BUA paBHOBECUS pblyara.

O6Hapy»keHHe CBOUCTB MPOCThIX MEXaHU3MOB B Pa3/JIMYHbIX
WHCTPYMEHTaX U MPUCIOCOOJIEHUSX, UCIOJb3yEMBIX B OBITY
U TeXHHUKe, a TAKXKe B )KUBbIX opraHusMax (MC — 6uoJsiorus).
JKcnepuMeHTa/llbHOe JJ0Ka3aTeJbCTBO paBeHCTBa paboT NpU
MpUMEeHEeHHUH NPOCThIX MEXaHHU3MOB.

Onpepesnenue KII/] HAKJIOHHOM NJIOCKOCTH.

PemeHue 3a/1a4 Ha NIpUMeHeHUe MPaBUJa PAaBHOBECHUs pblyara u
Ha pacuéTt KI1/|

MexaHu4ecKasi
3Heprus (4 4)

KnHeTHnyeckasi 1 IOTEHIU-
anpHas sHeprus. [IpeBpale-
HUe OJTHOr0 BH/JIa MeXaHH4Ye-

JKcnepuMeHTa/lIbHOE ONpeje/ieHle U3MeHEeHUsI KUHeTUYeCKOU
U NOTEHIUAJbHON 3HEPIrUM TeJia IPU ero CKaTbIBaHUU M0
HaKJOHHOM IJIOCKOCTH.
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CKOH 3HEPTrUHU B APYTOU.
3aKOH COXpaHEeHHU U USMeHe-
HUS 9HEPrUH B MeXaHHUKe

dopMynupoBaHUEe Ha OCHOBE HCC/IE[0BAaHUSl 3aKOHA COXPaHEHMUS
MeXaHUYEeCKOU SHEePrUH.
O6cyx/ieHHe TPaHUL, IPUMEHUMOCTH 3aKOHA COXpaHEeHUs

SHepruu.
PemieHue 3a/1a4 C UCIIOJIb30OBAHHEM 3aKOHAa COXpPaHEHHA 3Hep-

T'MHu

Pe3epBHOe BpeM1 (3 4)

8 knacc (68 u)

TemMaTH4YeCcKUH
6JI0K, TEMBI

OcHOBHOE coAeprKaHue

OCHOBHbBIE BU/IbI J€SATEJIbHOCTH YYalUXCHA
(Ha ypoBHe y4eGHbIX JelcTBUA)

Pa3ges 6. TenioBble siBjieHUA (28 4)

CtpoeHue
U CBOMCTBa
BemecTBa (7 4)

OCHOBHbIE MOJIOXKEHUS
MOJIEKYJIIPHO-KHUHETUYeCKOH
TEeOpPHU CTPOEHUs BelllecTBa.
Macca v pa3Mepbl aTOMOB

U MoJieKyJ1. OnbIThbI, NOJ-
TBepJawliie OCHOBHbIE
M0JIO>KEH U S MOJIEKYJISAP-
HO-KHUHETUYECKOW TEOpHH.
Mopenu TBEpAOTO, XKUJKOTO
Y ra3006pa3HOTO COCTOSTHUM
BeulecTBa. Kpucransinyeckue
1 aMmop¢dHbIe TBEPAbIE TeJa.

Hab6nroeHre U MHTepnpeTaLUsl ONbITOB, CBUAETENbCTBYIOLIUX
06 aTOMHO-MOJIEKYJITPHOM CTPOEHUH BellecTBa: ONbITHI C pac-
TBOPEHHEM pPa3JIMYHbIX BellleCTB B BOJie.

Pelrenue 3a/ja4 no oljeHMBAaHHUIO KOJIMYeCTBAa aTOMOB WJIU MoJle-
KyJI B eiMHUIle 00'bEMA BellleCTBa.

AHanu3 TekcTa ApeBHUX aTOMUCTOB (Hanpumep, ¢parMeHTa
nosmsl Jlykpenus «O npupojie Beleld») ¢ U3J10KEHHEM 060CHO-
BaHUU aTOMHOU runoressl (CMbIcJ0Boe yTeHHue). OueHKa
y6eJUTeJbHOCTH 3TUX 0OOCHOBAHUM.

O6bsiCHEHVe GPOYHOBCKOTO JBIKeHUS, ABJeHUA Auddy3un

Y pasJIMINUi Mex/Jly HUMU Ha OCHOBe NI0JIOKeHUH MOoJIeKyJIfp-
HO-KMHETHYEeCKOH TEOPUU CTPOEHHS BellecTBa.
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ewwedlodu sehogeq

IIpodo.iceHue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJILHOCTH YyYAIUXCH
(Ha ypoBHe y4eOHBIX el cTBUIl)

O6bsAICHEHHEe CBOHCTB rasos,
KUJKOCTEN U TBEPABIX TeJ
Ha OCHOBE MOJIOXKEHUH
MOJIEKYJIIPHO-KUHETHYeCKOU
Teopuu. CMauMBaHUe U Ka-
MUJJISIPHBIE ABJIEHUS.
TenuioBoe pacliupeHue

U CKaTHe

O6bsiCHEHHE OCHOBHBIX pa3/IMYUi B CTPOEHUHU I'a30B, XKU/IKO-
cTed U TBEPJBIX TeJ C UCIOJb30BaHUEM IOJIOXKEHUN MOJIEKYJIsIp-
HO-KHHETHUYECKOW TEOPUH CTPOEHHS BellecTBa.

[IpoBeJieHHE ONBITOB IO BhIPALUBAHUIO KPUCTAJIJIOB ITOBAapeH-
HOU COJIH WJIM caxapa.

[IpoBeneHUe U 06bSICHEHHUE ONBITOB, JIEMOHCTPUPYIOLIUX
KanuJUISpHBbIE SIBJIEHUSA U SIBJIEHHUE CMaulBaHUS.

O6bsICHEHHE POJIM KaWUISPHBIX SIBJE€HUH JJIs1 MOCTYIJIEHUS
BOJAbI B opraHu3Mm pacteHuil (MC — GuoJsiorus).

HaGusroseHue, npoBeZieHHE U 00'bsICHEHHE ONBITOB 110 HAGJIIO-
JEHHUI0 TEIJIOBOI'0 pacliIMpPEeHUs ra3oB, XXUJKOCTEeH U TBEPbIX
TeJl.

O6bsicCHEHHEe COXpaHEHUs 00'bEMa TBEPABIX TeJl, TEKYYeCTU
KUJKOCTH (B TOM YHCJIE, PAa3HULbI B TEKYYECTH JJIs1 Pa3HbIX
KUJIKOCTeH ), 1aBJIeHUs ra3a.

[IpoBeseHNE ONBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTb JjaBJe-
HHsI BO3/lyXa OT ero o6'b€éMa M HarpeBaHHUs WU OXJIAXK/eHUs],

U UX 00'bSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIDHOTO yYEeHHUsI.
AHa/iM3 NpakTUYECKUX CHUTYalLUH, CBA3AHHbIX CO CBOWCTBAMU
rasos, XXUJIKOCTeH U TBEPABIX TeJs

TenoBbie
npoueccs (21 4)

Temnepatypa. CBs3b TeMIle-
paTypbl CO CKOPOCTBIO
TENJIOBOTO ABUKEHHUS
YaCcTHL.

BHyYTpeHHsIsl 9HEPTHUS.
Crioco6bI U3MEHEeHHUs

O60CcHOBaHMe MpPaBUJ U3MEpPEHUs] TEMIEPATYPHI.

CpaBHeHHe pa3/IMYHbIX CIOCOOGOB U3MEPEHHUS U IIKaJ TeMIle-
paTyphbl.

Ha6sio/ieHre U 06'bsICHEHHE OMBITOB, IEMOHCTPUPYIOLIUX
W3MeHeHHe BHYTPeHHEN 3HEPTUH TeJsla B pe3yJibTaTe TelJlonepe-
a4y ¥ paboThl BHELITHUX CHJL.
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BHYTpeHHEN sHepruu:
TemJjonepeaaya u COBep-
ueHue paboThl. Buasl
TenJonepeAayu: TEMJI0MPOBO-
JHOCTb, KOHBEKL U, U3JIy4e-
HUe.

KosinyecTBO TEN/I0THI.
YnenbHas TENJI0EMKOCTb
BeniecTBa. Temsoo6MeH

Y TeIJIOBOEe paBHOBeCHE.
YpaBHeHUE TENJI0BOro
6aJaHca.

[InaBsieHue U OTBepAeBaHUE
KPUCTA/IJINYECKUX BEIeCTB.
YnaenbHasa TensoTa nJjaBJie-
Hus. [lapoo6pazoBaHue

U KOHJZleHcauus. McnapeHue.
Kunenue. Y iesibHas TernJora
napoo6pasoBaHus. 3aBUCH-
MOCTb TeMIlepaTypbl KUIIEHUS
OT aTMOC)EepPHOro JaBJeHHS.
BiaxkHocTb Bo3ayxa.
JHeprus TONJIUBA. Y ieJbHas
TenJioTa CropaHus.
[IpuHIMIBI PaboOTHI TEMJIO-
BbIX ABurarteseu. KI1/]
TENJIOBOTO ABUTATEJIS.
TensoBble ABUraTeNU U 3aLLU-
Ta OKpy»Kalollel cpeabl.
3aKOH coXpaHeHMd U Ipe-
BpallleHUsl SHEPrUY B Mexa-

Ha6uroieHue U 06'bsSICHEHUE ONBITOB, 0OCY>K/A€HUE MPAKTUYe-
CKUX CUTyalUH, JEMOHCTPUPYIOIIUX pa3UYHbIe BUJbI TEIJIO-
nepe/iayu: TEIJIOMPOBOJHOCTh, KOHBEKIUIO, U3/IYYEHHUE.
UccnenoBaHue siBJieHUs TEMJIOOGMeHA MPU CMENIMBaHUU
XOJIOAHOU U ropsiuey BoJbl.

Hab6sioieHre ycTaHOBJIEHHUs TENJIOBOTO PAaBHOBECHS MEXAY
ropsiuei ¥ XoJ0JHOH BOJOH.

OnpegesieHre (MU3MepeHMe) KOJIMYECTBA TEIJIOTHI, OJYIYEHHOT O
BOJIOM MpPU TEIJI00OMEHE C HarpeThIM META/JIMYECKUM IIUJTHUH-
APOM.

OnpepeneHue (U3MepeHUE) YeIbHON TENJOEMKOCTH BelleCcTBa.
PemeHue 3a/1ay, CBA3aHHBIX C BbIYMCJIEHHEM KOJIMYECTBA TEILJIO-
Thl U TEIJIOEMKOCTH NPH TENJI00OMEHE.

AHa/IM3 cUTyauui NPaKTUYECKOr0 UCIOJAb30BAaHHUS TEIJIOBBIX
CBOWVCTB BeLeCTB U MaTepuaJioB, HAl[pUMep B IieJisIX IHeprocHe-
peXeHHs: TEeIJION30JIS11s, SHeproc6eperaroliye KphbILy,
TEPMOAKKYMYJISTOPhI U T. [.

HaGuro/ieHue siBJIEHUH MClIapeHus U KOHJIEHCAlUH.
HccnemoBaHue npoljecca UCapeHus pa3iniHbIX XXUKOCTeH.
O6bsicHEHHe SIBJIEHUH MCIIapeHUs U KOHJEeHCALlMU Ha OCHOBe
aTOMHO-MOJIEKYJISIPHOTO YUeHHsI.

HaGuro/ieHre U 00'bsSICHEHHE MPOIecca KUIeHUs], B TOM YHCJIe
3aBUCUMOCTHU TEMIIEPATYPhI KUIIEHUS OT JlaBJEHUS.
OnpepesieHue (MU3MepeHUEe) OTHOCUTEJbHOU BJIQXKHOCTH BO3/[yXa.
HaGuro/ieHue npoiecca naBjJeHrusl KPUCTAIMYECKOT O Bellle-
CTBa, HAllpUMep JibJia.

CpaBHeHHEe NPOILECCOB IJIaBJeHUS KPUCTAIMYECKUX TeJl

U pa3MsIrYeHusi MpU HarpeBaHUU aMopPPHBIX TeJl.
Onpenenienue (M3MepeHHe) YAeJbHOU TEIJIOTHI MJIABJIEHUS JbJa.
O6bsicHeHUe SIBJIEHUH IJIaBJEHHs U KPUCTAJIM3AlMU HAa OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YYEHUS.
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ewwedlodu sehogeq

IIpodo.iceHue maba.

TemaTndecknii
0JI0K, TeMa

OcCHOBHBIE BHUBI J€ATCJIBbHOCTH YYAIIUXCH

OcHOBHOe cojiepskaHue . .
(Ha ypoBHe y4eOHBbIX e CTBHIT)

HUYEeCKHUX U TeIJIOBBIX Pemrenue 3aziay, cBAI3aHHBIX C BbIUMCJIEHUEM KoJIM4YecTBa TeIJo-
npoueccax ThI B IIpolieccax TelJoNepejaqyu NpH MJIaBJeHUH U KPUCTAIHU-
3allMY, MCIIAapeHUH U KOHJIeHCAaLhH.

AHa/M3 cUTyalui NIpaKTU4YeCKOro MPpUMeHeHHUs ABJIeHUHN
MJ1aBJeHHUs U KPUCTAJIN3al U1, HAallpuMep, MoJlydeHHe CBepX-
YUCTBIX MaTepHaJIoB, CoJieBasi rpeJska U ap.

AHanu3 pa6boTbl U 06'bsICHEHHE PUHIUIIA AEHCTBUSA TENJIOBOIO
JABUTaTeJIsl.

BelunciieHne KoJiM4ecTBa TEMJIOTHI, BbIEeAI0Ierocs nNpu cro-
paHUU pa3JIMYHbIX BUAOB TomuBa, U KII/l aBurartesisa.
O6¢cy)/IeHHEe IKOJIOTHUUECKUX TOC/eCTBUU UCIIOIb30BaHUS
JBUTaTesiell BHyTPEHHEro CropaHus, TelJIOBbIX U FUAPO3JeK-
TpoctaHuui (MC — aKoJioTHs, XUMHUSI)

Pasgen 7. dsieKTpuyeckve M MarHMTHbIE sABJIeHUA (37 4)

deKTpUYecKue
3apajabl. 3aps-
»KeHHBbIe TeJ1a

M MX B3auMoe-
crBHe (7 4)

3J'IeKTpI/ISaLU/IH TeJl. ,ZlBa poAaa Ha6mo,qe1—me U NpoBeJleHre ONBbITOB 1O 3JIEKTPHU3ALUU TeJl

3JIeKTPUYECKUX 3apsi/0B. NPU CONNPUKOCHOBEHUU U UHAYKLMEH.

B3aumopelicTBUe 3apsiKeH- Ha6uroeHre 1 06’bsICHEHHE B3aUMO/J€MCTBUA OJHOUMEHHO
HbIX TeJl. 3akoH KyJioHa. U Pa3HOMMEHHO 3apA»KEeHHbIX TeJl.

JJIeKTpUYeCKOe IoJIe. O6bsicHeHHe PUHLUIA JeHACTBUA 3JIEKTPOCKONA.

[TpuHLMI cynepno3uL U O6bsicHeHUEe SIBJIeHUH 3JIEKTPHU3aLMU NPU CONMPHUKOCHOBEHUU
3JIEKTPUYECKUX NOJeH. TeJ1 U UHAYKIUEH C UCI0Jb30BaHUEM 3HAHUU O HOCUTEJISAX
HocuTtenu ajileKTpudecKux 3JIEKTPUYECKUX 3aPsJIOB B BellleCTBeE.

3apA/I0B. JJieMeHTapHbIH PacnosHaBaHUe U 06'bSICHEHUE SIBJEHUM 3JIEKTPU3aALUU B 1O-
3JIeKTpUYeCKUU 3apsan,. BCeJHEBHOM >KHU3HU.
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Ctpoenue atoma. [IpoBogHU-
KU U IU3JIEKTPUKHU. 3aKOH
COXpaHeHMUsl 3J1eKTPUYeCcKOro
3apsja

Ha6uro/ieHue 1 06'bsICHEHHUE OMNbITOB, UIJIIOCTPUPYIOIIUX 3aKOH
COXpaHeHHs 3JIeKTPHUYECKOro 3aps/a.

Ha6Jiro/ieHre ONbITOB 10 MOJIEJTMPOBAHHUIO CUJIOBBIX JIMHUU
3JIEKTPUYECKOIO MOJIS.

UccnenoBaHue fefCTBUSA 3JIEKTPUYECKOIO MOJIA HA NPOBOJAHUKHU
U U3JIEKTPUKHU

IlocTosAHHBIHI
3JIeKTPpUYeCKUH
TOK (20 4)

JJIeKTpUYecKuH Tok. Ycio-
BUsl CyILleCTBOBAHUS 3JIEKTPHU-
4YecKoro Toka. UcTouHukKu
MOCTOSTHHOTO TOKa. JlelicTBUSA
3JIEKTPUYECKOTrO TOKa
(TensioBOE, XMMUYECKOE,
MarHUTHOE). JJIeKTPUUeCKUH
TOK B KHMJIKOCTSIX M ra3ax.
dnekTpuyeckas nens. Cuia
TOKa. JJIeKTpuieckoe
Hanpsi>keHue. ConmpoTuBJie-
HYe NPOBOJHUKA. Y/ieJbHOE
CONPOTUBJIEHUE BELIECTBA.
3akoH OMa /14 y4acTKa
uenu. [locnegoBaTenbHOe

Y IapaJijieJibHOe coeJJUHeHHe
MPOBO/IHUKOB.

Pa6oTa ¥ MOIIHOCTB 3JIEKTPHU-
4YecKoro Toka. 3akoH /[oy-
As-JleHua. DJ1IeKTPONpoOBOJ-
Ka U NOTPeOUTEH IJEeKTPHU-
YeCKOU 3HEepPTUH B OBITY.
KopoTkoe 3aMbikaHHE

Hab6sioieHre pa3/IMYHbIX BULOB JeHCTBUS 3JIEKTPUIECKOTO
TOKa U OGHapyKeHHe 3TUX BUJIOB ZeCTBHS B NOBCeLHEBHOHN
KU3HU.

C6opKa U UCIIBITAaHHUE 3JIEKTPUIECKOH LeMU MOCTOSTHHOIO

TOKa.

W3MepeHHe CUJIbI TOKA aMIIEPMETPOM.

M3MepeHHe 3JIEKTPUUECKOT0 HANPSIXKEHUs] BOJbTMETPOM.
[IpoBegeHNe U 0GbSICHEHUE ONBITOB, IEMOHCTPUPYIOLUX
3aBHCUMOCTbD 3JIEKTPUYECKOI'0 COMMPOTUBJIEHUSI MPOBOAHHUKA
OT ero JIJINHBI, IJIOIAAN IONepeyHoro ceyeHus U MaTepuaJa.
HcciepoBaHre 3aBUCHMOCTH CUJIbI TOKA, MPOTEKAOIEro yepes
PE3UCTOp, OT CONPOTHUBJIEHUS] PE3UCTOPA U HATPSIXKEH U

Ha pe3ucTope.

[IpoBepka mpaBuJa CIOXKEeHUS] HAaNPSDKEHUH MpU MocjiefoBa-
TeJIbHOM COeJIUHEHUH [IBYX Pe3HUCTOPOB.

[IpoBepka mpaBuJia AJisl CUJIbl TOKA MPU MapalyieJIbHOM COeJU-
HEHUHU Pe3UCTOPOB.

AHanu3 cuTyauui NnocjesoBaTeJbHOTO U NapasjieJIbHOTo
coeJUHEHHs NMPOBOJHUKOB B JJOMAIHUX 3JIEKTPHUYECKUX

CEeTSIX.

PemeHue 3aza4 ¢ ucnosib3oBaHueM 3akoHa OMa u popmyn
pacyéTa 3J1eKTPUYECKOT0 CONPOTUBJIEHUS IPU NMOCIE/[0BATEb-
HOM U NapaJijieJIbHOM COeJJMHEHUH IIPOBOTHUKOB.
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ewwedlodu sehogeq

OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJILHOCTH YyYAIUXCH
(Ha ypoBHe y4eOHBIX el cTBUIl)

OnpejiesieHre paGoThI 3JIEKTPUYECKOI0 TOKA, MPOTEKAIOLIEro
yepes pe3ucTop.

Onpe/iesieHde MOIIHOCTH 3JIEKTPUYECKOI'0 TOKA, BblJle/11€MOU
Ha pe3ucTope.

HccnenoBaHue 3aBUCMMOCTH CUJIbI TOKA Yepe3 JIaMIIO4Ky

OT HaIpPsXKeHUs Ha Hel.

Onpepenenue KII/l HarpeBaTess.

HccnenoBanre npeo6pa3oBaHus S3HEPTUU NIPU MO bEMe I'pysa
3JIEKTpPOJIBUTaTe/IEeM.

O6'bsiICHEHHE YCTPOWCTBA M MPUHLMIA JeHCTBUS JOMAIIHUX
3JIEKTPOHArpeBaTeJbHbIX NIPUGOPOB.

O6bsiCHEHVe NPUYMH KOPOTKOT0 3aMbIKaHUSI U NMPHUHIMIA
JAeNCTBUS MJIaBKUX NTpeJOXpaHUTeIeH.

PemeHue 3aJjay c UCNoJib30BaHUEeM 3akoHa Jxoynasa—J/leHua.
Ha6toieHre BOSHUKHOBEHHUS 3JIEKTPUYECKOTI'0 TOKA B XKH/I-
KOCTH

MarHuTHbIe
sABJeHus (6 4)

[TocTOsSTHHBIE MArHUTHI.
BsaumogelicTBHe MOCTOSIH-
HBIX MAarHUTOB. MarHuTHoOe
noJie. MarHuTHoOe noJie 3eMJU
U ero 3Ha4YeHUe I )KU3HU
Ha 3emJie. OnbIT JpcTesa.
MarHuTHoe 1oJie 3JIeKTpHuue-
ckoro Toka. [IpymeHeHue
3JIEKTPOMAarHUTOB B TEXHUKE.

HccnesoBaHve MarHUTHOTO B3aUMOJEHCTBUA MOCTOAHHBIX
MarHuTOB.

U3yyeHHe MarHUTHOIO MOJIsI MOCTOSIHHBIX MAarHUTOB MpPH HX
06'beJUHEHUH U pa3/ieJIeHUU.

[IpoBe/ieHHEe OMbITOB MO BU3yaJM3alMH 0JIs MOCTOSHHbBIX
MarHUTOB.

U3ydyeHue sIBJIEHUsI HAMarHUYMBaHHUsl BEleCTBa.
UccnenoBaHue JefCTBUSA 3JIEKTPUIECKOTO TOKAa Ha MarHUTHYIO
CTpEJIKY.
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JlelicTBMe MarHUTHOIO TOJIsI
Ha IPOBOJHUK C TOKOM.
JJIeKTpOJBUTATE/b IIOCTOSIH-
Horo Toka. Mcnosib3oBaHue
3JIEKTpPOJIBUTraTesIeld B Tex-
HUYEeCKUX YCTPOUCTBaxX

Y Ha TpaHCIOpTe

[IpoBesieHre ONBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTDb CHUJIbI
B3aMMO/JeMCTBUA KaTyIIKU C TOKOM U MarHUTa OT CUJIBI U Ha-
NpaBJIeHUs] TOKa B KaTYILKe.

AHanu3 cUTyalud NMPaKTUYeCKOro MpUMeHeHUs 3JeKTpOMarHu-
TOB (B GBITOBBIX TEXHHYECKHX YCTPOHCTBAX, NPOMBIIIJIEHHOCTH,
MeaUIUHE).

W3y4yeHue felcTBHUS MarHUTHOIO 10JS1 HA IPOBOJHUK C TOKOM.
H3yyeHue feHCTBUA 3/1eKTPOABUTATEIS.

Hsmepenue KII/| anekTpoaBUraTe/IbHON yCTAHOBKH.
PacnosHaBaHue U aHa/lIW3 pasJW4YHbIX NPUMEHEHUH 3JIeKTPO-
JABUTaTesiel (TpPaHCIOPT, GBITOBbIE YCTPOMCTBA U Jp.)

JJIeKTPOMArHuT-
Hasi MHAYKLUS
(44)

OnsbiTel Papajges. fABneHue
3J1eKTPOMarHuTHOW HHAYK-
uuu. [IpaBusio JleHua.
dnektporeHepaTtop. Cnoco6bl
MOJIy4YeHU 3JIeKTPUIECKON
3HEePruu. JJIeKTPOCTaHLUU
Ha BO30GHOBJISIEMbIX UCTOY-
HHUKax dHEpPTUU

OnbIThI IO HCCJIeJOBAHHUIO ABJIEHUA 3ﬂeKTpOMaFHHTHOﬁ HHAYK-
LHUH: UCClieJO0BaHHUEe W3MEeHeHHUH 3HaYeHUs U HallpaBJIEHHUA
HUHAYKIUOHHOI'O TOKa

Pe3sepBHOe Bpem1 (3 4)
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ewwedlodu sehogeq

9 knacc (102 v)

TemaTH4eCcKHU
6JI0K, TEMa

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/IbI J€ATEJbHOCTH YYalUXCsA
(Ha ypoBHe y4eGHBIX AelCTBUIl)

Paspen 8. Mexannueckue siBjieHus (40 4)

MexaHu4yecKoe
JABMIKeHHe

M CIIOCOGHI €ro
onucaHus (10 4)

MexaHHU4YecKoe ABHUKEHHE.
MaTepuasbHas TO4YKa.
CucreMma otcyérta. OTHOCU-
TeJbHOCTb MeXaHHU4YeCKOoro
JABUKEHUS.

PaBHOMepHOE npsAMOJIMHEH-
Hoe JBUKeHHe. HepaBHOMep-
HOe NpPsSIMOJIMHENHOe JIBUXKe-
Hue. CpeHASA U MTHOBEHHAas
CKOpPOCTb TeJIa P HepaBHO-
MEPHOM JIBUXKEHUH.
Yckopenue. PaBHoyckopeH-
HOe NpsSIMOJIMHENHOe JBUXKe-
HHe. CBo60oiHOE MaieHHeE.
OnsbiThl [anuines.
PaBHOMepHOe BMXeHUE

10 OKpY?>XHOCTH. [lepuozn

U 4yacToTa oGpalleHus.
JluHeliHad u yrjioBas CKOpO-
ctu. lleHTpocTpemMuTenbHOE
yCKOpeHUe

AnHanus U o6CyXKJeHHe pasIMYHbIX IPUMEepOB MeXaHU4YeCKoro
JABYDKEHUSI.

O6cyx/ieHHe TPaHUL] IPUMEHUMOCTH MOJeJId «MaTepHalbHas
TOYKa».

OnucaHue MeXaHU4eCKOTo JABWXKEHHUs Pa3JUYHBIMU Croco6aMu
(ypaBHeHHUe, TabsnLa, rpadUk).

AHanu3 KU3HEHHBbIX CUTYalHUH, B KOTOPBIX NPOSABJAETCS
OTHOCHUTEJIbHOCTb MEXaHUYeCKOT0 ABHKEHHUs.

Hab6sio/ieHre MeXaHUYeCKOro ABHKEHHs TeJla OTHOCUTENbHO
pas3HbIX TeJ OTCYETA.

CpaBHeHMe NyTeld U TPAaeKTOPUN ABUXKEHUS OJHOIO U TOTO Xe
TeJla OTHOCUTEJIbHO Pa3HbIX TeJ OTCYETa.

Ananus Tekcrta 'anuyess 06 OTHOCUTE/NBHOCTH JBUXKEHUS;
BBITIOJIHEHHU E 33/IaHUU 110 TEKCTY (CMBICIOBOE YTEHUE).
OnpepesieHre cpeJHEH CKOPOCTH CKOJIbXKEeHUSI 6pyCcKa WA JBU-
>KeHH IapuKa M0 HaKJIOHHOM MJIOCKOCTH.

AHanu3 u 06CyX/eHHe Cloco60B NPUOGIMKEHHOTI0 oNpefeseHns
MIHOBEHHOM CKOPOCTH.

OmnpefiesieHre CKOPOCTH paBHOMEPHOTO JBMXKeHHUs (LIapuKa

B KHU/JIKOCTH, MOJIEJIU 3JIEKTPUYECKOr0 aBTOMOGOHJIS U T. I1.).
OmnpefiesieHye MyTH, NIPOHAEHHOTO 3a JAHHBIM MPOMEXYTOK
BpPEMEHH, U CKOPOCTH TeJia 1o rpaduKy 3aBUCUMOCTH NyTH
PaBHOMEPHOTO ABMXXEHUS OT BpEMEHH.

O6cy>/ieHre BO3MOXHBIX IPUHLUIIOB AeHWCTBUS MPUGOPOB,
HU3MepSIIIUX CKOPOCTh (CIUA0METPOB).
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BbluKc/ieHHe NyTH U CKOPOCTH IPH PaBHOYCKOPEHHOM IPsIMO-
JINHEHHOM JIBM>KEHHHU TeJa.

OnpejiesieHde NPOWUJIEHHOIO NMYyTH U YCKOPEHUS JBUKEHUS TeJsa
1o rpaduKy 3aBUCMMOCTH CKOPOCTH PaBHOYCKOPEHHOTrO MPSIMO-
JINHEWHOTO ABHXKEeHHS TeJla OT BpEMEeHHU.

OnpejiesieHre YCKOPeHUs TeJsla IPU PaBHOYCKOPEHHOM JIBHXKe-
HUU 10 HAKJIOHHOM MJIOCKOCTH.

W3MepeHHe IepHO/A U YAaCTOThI 0GpaleHHs TeJIa 10 OKPYKHOCTH.
OnpejiesieHHe CKOPOCTH PaBHOMEPHOIO JIBM)KEeHHUs TeJsa

10 OKPYKHOCTH.

PemeHue 3aza4y Ha onpezie/ieHMe KUHEMAaTHUYECKHUX XapaKTepHu-
CTHK MeXaHHU4YeCKOTro JABWXEHHUS pa3JNYHbIX BU/OB.
Pacrno3naBaHue U NpUOJMKEHHOE ONKMCAHUE PA3/JIMYHBIX BUJOB
MeXaHHU4Y€eCKOro JBMXKEeHUS B IPUPOJiEe U TeXHUKe (Ha nmpuMepax
CBOGO/IHO NMAaJIA0IMX TeJI, IBUKEHUS )KUBOTHBIX, HEGECHBIX
TeJl, TPAaHCIIOPTHBIX CPEJCTB U AP.)

B3aumoaeicTBue
Tea (20 4)

[lepBbIii 3ak0H HpioTOHA.
Bropoi 3akoH HbroToHa.
TpeTtuii 3akoH HbroTOHa.
[IpyHLMI cynepno3ULUU
CHJL

CuJjia ynpyroctu. 3aKoH
I'yka. Custa TpeHUs: cula
TpeHHs CKOJIbXXeHUs, CUa
TPeHHs MOKOs1, APYrue BUBI
TpeHHUs.

Cusa TAXKeCTU Y 3aKOH
BCEMUPHOTO TATOTEeHMUS.
YckopeHue cBO60JHOTO
naZieHus. /IBr>keHue NJIaHeT

HaGurofieHue U 06CyKjeHHEe ONBITOB C ABUXKEHUEM TeJia NPHU
YMEeHbUIEeHUH BJIUAHUA APYTUX TeJI, IPEenATCTBYOIUX ABUXKe-
HUIO.

Ananus Tekcra 'anuiest c onMcaHWeM MbICJEHHOTO 3KCIEepHU-
MeHTa, 060CHOBBIBAIOIIET0 3aKOH UHEPIUH; BbINOJTHEHHUE
3a/laHUH 110 TeKCTY (CMBICTIOBOE YTEHHUE).

O6¢cy»x/ieHre BO3MOXXHOCTU BBINOJIHEHUS] 3aKOHA UHEPIUU

B pa3JIMYHbBIX CUCTEMAX OTCYETA.

HaGuirosieHue U o6CyK/leHHe MeXaHUYeCKUX SBJEeHUH, Mpo-
UCXOJALIMX B cMUcTeMe oTcuéTa «Tesiexkka» Ipu eé paBHO-
MEpPHOM M YCKOPEHHOM JBHX€HHUU OTHOCUTEJbHO KaGHUHeTa
dusuku.

ﬂef/’[CTBHH C BEKTOpaMH CHUJI: BbIIIOJIHEHH € BaﬂaHI/If/’I I10 CJIOXKe-
HHWIO U BBIYUTAHUIO BEKTOPOB.
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ewwedlodu sehogeq

IIpodo.iceHue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJILHOCTH YyYAIUXCH
(Ha ypoBHe y4eOHBIX el cTBUIl)

Bokpyr CosiHa. [lepBas
KOCMHYecKasi CKOPOCTb.

HeBecomocTb U neperpysku.

PaBHOBecue MaTepuabHOU
TOYKU. AGCOJIIOTHO TBEpPA0€
TeJsi0. PaBHOBecue TBEpLOro
TeJla C 3aKpeNnJIéHHOHN 0Cbhblo
BpauleHusi. MOMEHT CHJIBI.
LleHTp TsXKECTH

Hab6sioieHre u/uiu npoBesieHUe ONBITOB, eMOHCTPHUPYIOLNX
3aBUCUMOCTb YCKOPEHHUS TeJla OT NMPHUJIOKEHHOH K HEMY CHUJIbI

U Macchl TeJa.

AHanu3 1 06'bsICHEHUE SIBJIEHUN C UCI0JIb30BaHUEM BTOPOTro
3akoHa HproToHa.

PewreHuve 3a/1a4 ¢ UCnoJJb30BaHUEM BTOPOro 3akoHa HbioToHa

Y MIpaBUJIA CJI0XKEHUS CUJL.

OnpepesieHne XKECTKOCTU NPYKUHBL

AHa/iM3 cUTyalMi, B KOTOPBIX HabJ0Jal0TCa ynpyrue gedop-
MaluH, U UX 06'bsICHEHHE C UCIOJIb30BaHHEM 3aKoHa ['yka.
PemleHue 3a/1a4 c ucnoJib30BaHUeM 3aKoHa ['yka.
UccnenoBaHre 3aBUCUMOCTU CUJIbI TPEHUS CKOJIBXXEHUS

OT CHJIbl HOPMaJIbHOTO JAaBjieHUs. O6CyXJeHre pe3yJIbTaTOB
HUCCJIeJOBaHUsI.

Onpenenienre K03pPULIMEHTA TPEHUSA CKOJbXKEHUS.
H3mepeHue cU/bl TPEHUA OKOS.

PelreHuve 3asa4 c UCIOJIb30BaHUEM GOPMYJIBI JIJIS1 CUJIBI TPEHUS
CKOJIbXKEHHUS.

AHanu3 ABMKEHHUS TeJ TOJIbKO N0/, JeHCTBUEM CHUJIbI TSDKe-

CTU — CBOOOHOIO MMajieHus.

O6bsicCHeHHEe He3aBUCHMOCTH YCKOPEHHUS CBOOOJAHOTO MaJleHUs
OT Macchl TeJa.

OLleHKa BeJIMYHHBI CUJIbl TATOTEHUs], JeHUCTBYIOLIEH MEXIY
JBYMs TeJlaMH (/151 pa3HbIX Macc).

AHanus aBMKeHVsS HeGeCHBIX TeJsl MoJ JeHCTBHEeM CHUJIbI TArOTe-
HUs (C UCMOJIb30BAaHUEM JIOMOJHUTENbHBIX UCTOYHUKOB HHOP-
MaLuH).
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PelreHue 3a1a4 € UCNOJIb30BAaHUEM 3aKOHA BCEMUPHOTO TArOTe-
HUs1 1 GOPMYJIbI JJIs1 pACYETA CUJIbI TSXKECTH.

AHasni3 OpPUTMHANIBHOTO TEKCTA, OMHUCHIBAIOIIETO MPOSIBIEHHS
3aKOHa BCEMUPHOTO TSTOTEHHsI; BLINOJHEHHE 3aJaHUil N0 TEK-
CTy (CMBICJIOBOE UTEHUE).

Ha6sitonenue 1 o6cyx/ieHUe ONBITOB 110 U3MEHEHUIO Beca TeJla
PH YCKOPEHHOM /IBIYKEHHH.

AHanu3 yc/ioBUi BO3HUKHOBEHHSI HEBECOMOCTH U Ilepe-
IPY3KH.

PelieHue 3aa4 Ha onpeziesieHHe Beca TeJa B pa3JIMYHbIX
YCJIOBHUSIX.

AHaJu3 cuJI, AeHCTBYIOLIMX Ha TeJI0, IOKOosIIleecs Ha ollope.
OmnpepesieHHe LIeHTPA TAXKECTHU Pa3IMYHbIX TeJl

3akoHBbI coxpa-
HeHu: (10 4)

HWmMnysbc Tesa. UsMeneHue
uMnyJabca. UMnyJsibc cuabl.
3aKOH coOXpaHeHHUsI UMITYJIb-
ca. PeakTuBHOe JIBH>KeHUe.
MexaHu4eckas paboTa u
MOIIHOCTb. PaboTa cun
TSXKEeCTH, YIPYTOCTH, Tpe-
HUs1. CBSA3b 3HEPTUU U pa-
GOTHI.

[loTeHyManbHadA sHepPrusa
TeJa, NOAHATOrO HaJ, OBepX-
HOCTbI0 3eMJiH. [loTeHHab-
Has 3Heprus CKaToH mpy-
>KUHBI.

KuHeTuuyeckas sHeprus.
TeopeMa 0 KUHETUYECKOH
SHEPrUu.

Ha6sto1eHue U 06CyKAeHHe ONBITOB, JEMOHCTPUPYIOIIUX
nepejady MMIyJbCa NPU B3aUMOJEHCTBUHU TeJl, 3aKOH COXpaHe-
HHS UMITyJIbCa PY a6COJIIOTHO YIIPYTOM U HEYIIPYyTroM B3aUMO-
IOEeNUCTBUH TeJl.

AHay3 cuTyalui B OKpy>KaroleH »KU3HHU C UCITOJIb30BaHUEM
3aKOHA COXpPaHEHHUSs UMITYJIbCa.

PacnosHaBaHHe sIBJIEHHUS] pEaKTUBHOIO JBHXKEHUS B IpUpoOJe

u TexHuke (MC — 6uoJsiorus).

[IprMeHeHHe 3aKOHA COXPaHEeHUsI UMITyJIbca JJIs1 pacuyéTa
pe3yJIbTaTOB B3aUMOJENCTBHU TeJl (Ha NpUMepax Heymnpy-

roro B3aUMoO/IeCTBUs], yIPYToro LeHTPaJbHOT0 B3aUMO-
JleMCTBUSA ABYX OJJMHAKOBBIX TeJI, OZJHO U3 KOTOPbIX HEMOJ-
BIHKHO).

Pemenve 3azia4 ¢ UCnoJib30BaHUEM 3aKOHA COXPAHEHUsT UM-
nyJibca.

OnpefiesieHde paGoThI CUJIbI YIPYTOCTH NPU NOABEME I'py3a

C UCNOJIb30BAaHUEM HEIOJBIKHOTO U MOJBIKHOTO GJIOKOB.
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ewwedlodu sehogeq

IIpodo.iceHue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJILHOCTH YyYAIUXCH
(Ha ypoBHe y4eOHBIX el cTBUIl)

3aKOH COXpaHeHUsA MeXaHHU-
4YeCKOU sHepruu

HW3MepeHUue MOLHOCTH.

H3MepeHHe MOTEHLHATbHOU 3HEPrUH ynpyro AebopMHUpPOBaH-
HOU NpPYKUHBL.

W3MepeHre KWHHETHYeCKON dHEPrUH TeJa Mo AJHMHEe TOPMO3HOIr0
MyTH.

JKCcllepUMeHTa/JbHOE CpaBHEHHe M3MeHeHHUsl NMOTeHIHalbHOH
U KMHETUYeCKOH sHeprui Tesa NpH ABMKEHUHN N0 HAKJIOHHOU
MJIOCKOCTH.

JKCllepMMeHTa/JIbHasl NIpOBepKa 3aKOHAa COXpaHeHHUsl MeXaHHye-
CKOH 3HepPTuH NPH CBOOGOJHOM NMaleHUHU.

[IpuMeHeHUe 3aKOHA COXPAaHEHHS MeXaHHW4YeCKOW 3Hepruu
JJIs pacyéTa NOTEeHUHAJbHOU U KUHETUYECKOM 3HEPrUuH TeJa.
Pewrenue 3aza4 ¢ ucno/b30BaHHEM 3aKOHA COXpAaHEHHUS MeXa-
HUYeCKOH SHepruu

Pa3ges 9. MexaHu4eckHne KoJieGaHUs M BOJIHBI (15 )

MexaHu4yecKue
KoJie6anus (7 4)

KosiebaTenbHOE ABUKEHHUE.
OcCHOBHBbIE XapaKTepPUCTUKU
KoJie6aHHWH: Iepuoj, 4acToTa,
aMmuTyAa. MateMatuye-
CKHH U NIPY>KUHHBIA MasgTHU-
ku. [IpeBpaleHre sHEPTUU
MpU KoJieGaTeJIbHOM JBUXKe-
HUU.

3aTyxarolniye KoJiebaHHUs.
BhIHYK/1eHHbIE KOJIeGaHUS.
Pe3onaHc

Hab6stofeHue konebaHui noj JeldCTBUEM CUJ TSXKECTH U yIIpPY-
roCTH U OGHapy>KeHUe NOoJ00HBbIX KOJIeGaHUH B OKpYKalollleM
MHUpe.

AHanu3 KosiebaHUN rpy3a Ha HUTHU U Ha npyxuHe. OnpenesieHue
4acTOThl KOoJIeGaHUH MaTeMaTHUeCKOro U NMPYKUHHOI'O MasiTHHU-
KOB.

Habst0neHue 1 06'bsICHEHHeE SIBJIEHUS pe30HaHca.
UccnenoBanre 3aBUCMMOCTH Nepuo/ia KosleGaHUN MO/ BelIeHHO-
ro K HUTH rpysa OT AJUHBI HUTH.

[IpoBepka HE3aBUCUMOCTH Ilepuoja KoJsiebaHUH rpysa, mojBe-
LIEHHOTO K JIeHTe, OT MaccChl Irpysa.
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Ha6uroeHue U 06CyKJeHUe OMbITOB, IEMOHCTPUPYIOLUX
3aBUCHUMOCTb Iepuo/ia KoJaebaHuU Npy:KUHHOTO0 MassTHUKA

OT MacChl rpy3a M KECTKOCTH NPY>KUHBI.

[IpuMeHeHHe MaTeMaTHUYeCKOro U MPYXKMHHOT0 MasgTHUKOB

B KadecTBe MoJeJieH J/if ONMCcaHUA KoJle6aHUH B OKpYXKarolleM
MHpe.

PewieHue 3a/ja4, CBSI3aHHBIX C BBIYMCJIEHHUEM HJIM OLIEHKOM
4acToThl (Iepuoja) KoseGaHUuM

MexaHu4YecKue
BOJIHEBIL. 3BYK
(84)

CBoMicTBa MeXaHUYECKUX
BOJIH. /IsinHa BoJIHBI. Mexa-
HUYEeCKHE BOJIHbI B TBEPIOM
TeJie, CEHCMHUYEeCKHE BOJIHBI.
3Byk. 'poMKoOCTB 3ByKa

U BbIcOTa TOHA. OTpakeHUe
3Byka. UHppa3Byk u yibTpa-
3BYK

O6Hapy>XeHHe U aHaJIU3 BOJIHOBBIX SIBJIEHUH B OKPYKawolleM
MHUpe.

Ha6uito/ieHre pacnpocTpaHeHUs NPOAOJbHBIX U MOMNEPEeYHbIX
BOJIH (Ha Mojesin) U o6Hapy»KeHHe aHaJOTMYHBIX BUJ0B BOJIH
B Ipupo/ie (3BYK, BOAsIHbIE BOJIHBI).

BeruncieHue JUIMHBI BOJHBI U CKOPOCTHU PacnpoCTpaHeHHUs
3BYKOBBIX BOJIH.

JKCrepUMeHTaNIbHOE OIpeJieJieHue IPaHUL] YACTOThI CBIIINMBbIX
3BYKOBBIX KOJIe6aHUH.

Hab6st01eHre 3aBHUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM
YHCJIE C UCMO0JIb30BaHUEM MY3bIKaJIbHbIX HHCTPYMEHTOB).
Ha6uro/ieHue U 06'bsICHEHHE SIBJIEHUS aKYCTUUYECKOr 0 pe30-
HaHca.

AHaN3 OPUTHHAJILHOTO TEKCTA, NOCBALEHHOr0 UCI0Ib30Ba-
HUIO 3BYKa (UJI1 YJIbTPa3ByKa) B TEXHUKe (3X0OJIOKAIHS,
yABTPa3ByK B MeJULMHE U JIp.); BbINOJIHEHHE 33/JaHUM 110 TeK-
CTy (CMBIC/IOBO€E YTEHUE)

Pas3gen 10. JjieKTpOMarHUTHOE MOJIE U 3/IEKTPOMAarHUTHbIE BOJIHBI (6 4)

JJIeKTPOMarHuT-
Hoe ToJie

3ﬂeKTpOMaFHI/ITHoe mnmoJie.
3ﬂeKTpOMaFHI/ITHbIe BOJIHBI.

HOCTpOQHI/Ie paCCY)K,E[eHPIﬁ, 060CHOBbIBa}OLL[I/IX B3aUMMOCBA3b
3JIEKTPUYIECKOI'O U MarHUTHOI O noJsieH.
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ewwedlodu sehogeq

IIpodo.iceHue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJILHOCTH YyYAIUXCH
(Ha ypoBHe y4eOHBIX el cTBUIl)

U 3JJIEKTpoMar-
HHUTHbIE€ BOJIHbI
(64)

CBOMCTBA 3JIEKTPOMAarHUT-
HbIX BOJIH. lllkaJsia asiekTpo-
MarHUTHBIX BOJIH. Ucnosb30-
BaHMe 3JIeKTPOMarHUTHBIX
BOJIH [1JI1 COTOBOM CBAI3H.
JJIeKTpOMarHMTHas NpupoAa
cBeTa. CKOpPOCTh CBeTa.
BosiHOBBIE cBOMiCTBaA CBeTa

JKCnepUMeHTa/IbHOE U3yYEeHUE CBOMCTB 3J1IEKTPOMAarHUT-
HBIX BOJIH (B TOM YMCJIE C IOMOLbI0 MOOGUIBHOIO TeJIe-
dona).

AHanu3 peHTreHOBCKUX CHUMKOB 4eJI0BEYeCKOro opra-
HHU3Ma.

AHa/u3 TEKCTOB, ONKCHIBAIOLIMUX IPOSIBJEHUS 3JIEKTPOMArHuT-
HOT'0 U3JIyYeHUs B IPUPO/Jie: )KUBblE OPraHU3Mbl, U3/1yYEHUS
HeOeCHbIX TeJl (CMBICIOBOE YTEHHUE).

PacnosHaBaHMe W aHAJU3 PA3JIMYHBIX IPUMEHEHUH 3JIEKTPO-
MarHUTHBIX BOJIH B TEXHHUKE.

Pemrenue 3aza4 c ucnosib3oBaHueM GopMyJ1 AJisi CKOPOCTH
3JIEKTPOMAarHMUTHBIX BOJIH, JJINHBI BOJIHBI M YaCTOTBhI

cBeTa

Pasges 11. CBeToBbIe ABAeHus (15 4)

3akoHbl pacnpo-
CTpaHEeHHUs CBeTa
(64)

HcTouyHuku cBeTa. JlyueBad
MoJeJib cBeTa. [IpsaMosinHe-
HO€e pacnpoCcTpaHeHHue CBeTa.
3armeHusna CosHua u JIyHsbl.
OTpakeHue cBeTa. [l10cKoe
3epKaJio. 3aKOH OTpaKeHUs
cBeTa.

[IpenomsieHue cBeTa.

3aKOH NpesIOMJIeHHUs] CBeTa.
[lonHOe BHYTpeHHEE OTpaKe-
HUe cBeTa. Mcmosib30oBaHHe

Hab6s10/1eH1Ee ONBITOB, JEMOHCTPUPYIOIIUX SIBJIE€HUE MPSIMOJIU-
HEHHOTO pacHpoCTpaHeHUs cBeTa (BO3BHUKHOBEHHE TEHH U IOJIY-
TEeHHU), U UX UHTEePIpeTalUs C UCIIOJb30BAaHUEM MMOHSTHUSA
CBETOBOTO JIyya.

O6bsICHEHHE U MOJIeJIMPOBaHUE COJIHEYHOTO U JIYHHOIO 3aTMe-
HUH.

UccnemoBaHue 3aBUCMMOCTH yIJa OTPaXKEHHUSI CBETOBOTO JIy4a
OT yrJia NaieHus.

M3yyeHHe CBOUCTB H306paKeHHUs B IIJIOCKOM 3epKaJle.
Hab6sio/ieHre 1 06bsiCHEHHE ONBITOB MO MOJIyYeHUIO U300paxe-
HUHA B BOTHYTOM U BBINYKJIOM 3epKaJsiax. HabstoneHue U 06bsc-
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BHYTpPEHHEr0 OTpakeHus
B ONITHYECKUX CBETOBOJAX

HEHHE OMbITOB M0 MPEJOMJIEHUIO CBETA HAa FPAaHUIle PA3JIUYHbBIX
cpeji, B TOM 4HCJie ONBbITOB C MOJHbIM BHYTPEHHUM OTPaKEHUEM.
HccieoBaHre 3aBUCUMOCTH yTJIa IPeJOMJIeHUs OT yTJia
NnaZieHyus CBeTOBOrO Jiydya Ha FPaHUlLLe «BO3JyX—CTEeKJIO».
Pacrno3HaBaHue sIBJ€HUU OTPaXKeHHUs U MpeJOMJIeHHsl CBeTa

B IOBCEIHEBHOM XM3HU. AHA/IU3 U 00'bSICHEHUE SIBJIEHUS
ONTHYECKOT0 MUpaXka.

Pemenuve 3aa4 c UCMOJIb30BaHUEM 3aKOHOB OTPa’KeHUS

U IpeJIOMJIEHHUS CBETa

JIMH3BI ¥ ONTH-
YyecKHue NpuGopsbl
(64)

JIuH3a, XoA ay4yel B JIMH3eE.
OnTuyeckasi CUCTEMaA.
Ontuueckue  NpuUBOPHI:
¢doToanmapaTt, MUKpPOCKOI

U TesieckoI. ['1a3 kak ontuye-
ckas cucrema. bimsopykoctb
U JaJIbHO30PKOCTh

[TosiyyeHHe U306paKEHUU € TOMOILBIO COOHpAIOIIENR U pacceu-
BaloIleM JINH3.

OnpepesieHre GOKYCHOTO PACCTOSIHUS U ONTUYECKOH CHUJIBI
cobupamlilei JIMH3bI.

AHa/iM3 yCTPOMCTBA U NPUHIMIA JAE€HUCTBHUSI HEKOTOPBIX ONTHYE-
CKUX PUOOPOB: dpoToanmnapara, MUKPOCKOIIA, TeJeCKoNa

(MC — 6uoJiorusi, aCTpOHOMUS ).

AHanus siBJieHUH GJIM30PYKOCTH U AAJbHO30PKOCTH, MPUHIMIA
JeuctBus oukoB (MC — GuoJsiorus)

Pa3sioxeHue
6eJjioro cBeTa
B cniekTp (3 4)

PasnioxxeHue Gesoro ceeTa
B ciekTp. OnbiThl Her0TOHA.
Cyi0’keHHe CeKTpaJIbHbIX
BeTOB. /lucnepcus cBeTa

Ha6uiro/ileHue Mo pa3J/ioKeHUI0 6esIoTo CBETa B CHEKTP.
HaGuro/ieHue 1 0G'bsICHEHHE ONBITOB IO MOJYYEHHI0 6EeJIoT0
CBeTa NPH CJI0KEHUHU CBETa Pa3HbIX [|BETOB.

[IpoBesieHrEe U 06G'bsICHEHHE ONBITOB MO BOCHPUSITHIO LIBETA
NpeAMeTOB NPHY UX HAGJII0JeHUH Yepe3 I|BeTOBble GUIbTPHI
(BETHBIE OYKH)

Paspes 12. KBaHTOBBIE sAB/eHuA (17 4)

Hcnyckanue
Y MOrJIolieHue

OnbiTel Pesepdopaa v niane-
TapHas MOJieJIb aToMa.

06cyxaeHUe Liesqu onbITOB Pe3epdopa no uccie0BaHUIO
aTOMOB, BBbIJIBIDKEHUE TUIIOTE3 0 BO3MOXKHBIX pe3yJibTaTaxX
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OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJILHOCTH YyYAIUXCH
(Ha ypoBHe y4eOHBIX el cTBUIl)

CcBeTa aTOMOM
(44)

Mopesib aTtoMma bopa. Ucny-
CKaHMe U NOIJIOIeHHEe CBeTa
atoMmoM. KBaHThbI. JIuHeH4ya-
Thble CIIEKTPbI

ONBITOB B 3aBUCUMOCTH OT NPEAINOJIaraeMoro CTpOeHuUsi aTOMOB,
dopMysMpoBaHUE BbIBOJOB U3 PE3Y/IbTATOB OIBITOB.
06cyx/ieHre NTPOTUBOPEYHH MJIaHeTapHON MOJiesIM aToMa

1 OCHOBAHWU [Jis1 TUNOTEe3bl bopa o cTalMoHapHBIX Op6UTax
3JIEKTPOHOB.

Ha6uroieHre CIUIOIIHBIX U JIMHEHYATBIX CIIEKTPOB HU3JIydYeHUs
pa3JIMYHBIX BellecTB. O6bsiCHEHYE JIMHEHYAThIX CHEKTPOB
HU3JIy4YeHHUs

CtpoeHue
aTOMHOTO AApa
(64)

PaguoakTuBHOCTB. Asbda-,
6eTa- ¥ raMMa-U3JIy4eHHUsI.
CTpoeHHe aTOMHOTO A/pa.
HyxkyioHHas MoJzesib aTOMHOIO
aapa. Usoronsl. PaguoakTuB-
Hble npeBpalleHud. [lepuon
noJiypacnaga.

JelcTBUS palu0aKTUBHbBIX
U3JIy4YeHUH Ha KUBbIe
OpraHU3Mbl

06cyx/ieHre BO3MOXKHBIX TUIIOTE3 0 MOJeJIsIX CTPOeHHUs sAApa.
OmnpefesieHHe cocTaBa sifiep M0 33laHHBIM MacCOBBIM M 3apsi/i0-
BBIM YHCJIAM U 110 MOJIOKEHHUIO B IEPUOAUYECKON cUCTEMe
asiemeHTOB (MC — xumus).

AHanu3 M3MeHeHHUs COCTaBa si/ipa U €ro MnoJoKeHUsI

B NEPHUOJUYECKOHN cHCcTeMe NPH a-paiJMOAaKTHBHOCTH

(MC — xumus).

HccienoBaHre TpeKoOB @-4acTHIL 10 TOTOBBIM ¢oTorpadusm.
O6Hapy>XeHHe U U3MepeHUe PaiualluOHHOr0 pOoHA C MOMOIIbIO
JlO3UMETPA, OLleHKa ero MHTEHCHBHOCTH.

AHann3 6M0JIOTUYECKUX U3MEHEHUH, MPOUCXOASIINUX MTO/]
JedcTBUEM paJjHOaKTUBHBIX U3aydyeHUH (MC — 6uosorus).
Hcnosb30BaHue paJMOAaKTUBHBIX U3JIyYeHUH B MeJULIMHE

(MC — 6uoJsiorus)

ApepHble
peakuuu (7 4)

AnepHble peakiu. 3aKOHbI
COXpaHeHHUs 3apAJ0BOro

Peimenue 3a/a4 C UCIIOJIb3OBAHHUEM 3aKOHOB COXpaHEHHUA
MaCCOBBIX M 3apA40BbIX YHCEJI Ha ollpeJe/IeHHe pe3yJibTAaTOB
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Y MacCCOBOTI0 YHceJl. JHeprus
CBSI3U aTOMHBIX sA/ep. CBA3b
Macchl U 3Hepruu. Peakuuu
CHHTe3a U JleJIeHUs sjep.
Hctounuku sHeprun CosHLa
U 3BE3/I.

fApepHas sHepreTuka

AZlePHBIX pPeaKIM{; aHa/JIu3 BO3MOXKHOCTH WM HEBO3MOXXHOCTH
SIEPHON peaKIyHu.

OueHKa 3HEPTUH CBSI3U S1/IEP C UCIOJIb30BAaHUEM GOPMYJIbI
JHHIITeHHa.

O6cyx/ieHHe NepCcHeKTUB HMCI0Jb30BaHUA YIIPABJISEMOIO
TepMOSAIEPHOI0 CUHTE3a.

O6cyx)/ieHue TPEeUMYIIECTB U 3KOJOTHUUECKUX MPOGJIEM,
CBSI3aHHBIX C sA7epHO# 3HepreTukoi (MC — 3koJs0rus)

IloBTOpPUTEIbHO-06061aI0MUI MoAyIb (9 4)

Cucremarusanus
Y 060061eHHe
NpeAMeTHOro
coJlep>KaHus

Y OIBITA Jes-
TeJIbHOCTH,
NpUO6GPEeTEHHOTO
MIPU U3yYEeHHUH
BCEro Kypca
dusuku

060611eHHEe COAEePKAHUS
KaXK/IOTO U3 OCHOBHBIX
pasziesioB Kypca QU3HKU:
MexXaHUYeCKUe, TeNJIOBHIE,
3JIEKTPOMarHUTHBIE, KBAHTO-
Bble sIBJIE€HHUSI.

Hay4HbIéi MeTO/, MO3HAHUS U
ero peasin3anus B pusmnye-
CKHX HUCCJIeJOBAaHUSX.

CBsI3b GU3UKH U COBPEMEH-
HbIX TEXHOJIOTHH B 06J1aCTH
nepejayu uHGopmanuy,
3HepreTHKe, TpAaHCIIOPTE

BeinosiHeHHe y4eOHBIX 3aJlaHUH, TPeOGyIUX AEeMOHCTPALUHU
KOMIIETEHTHOCTEHN, XapaKTePU3YILUUX eCTeCTBEHHOHAYYHYIO
rPaMOTHOCTb:

6 NIpUMeHEHHUs NMOJyYeHHbIX 3HAaHUH JJIs HAYYHOTO 00'bsICHEHUS
dU3NUYeCcKUX SIBJIEHUH B OKpYXKalollel Mpupoze U NoBCeHEB-
HOM KU3HH, a TAKXKe BbIABJIEHUSA QU3NYECKUX OCHOB psijia
COBpEMEHHBIX TEXHOJIOTUM;

6 MpUMEHEHHUs] OCBOEHHBIX 3KCIIePUMEHTAJbHbIX YMEHUH JJIs1
HccieloBaHUs PU3UYECKUX SIBJIEHUH, B TOM YHCJIe AJIs
MPOBEPKU TUIIOTE3 U BhISIBJIEHUS] 3aKOHOMEPHOCTEM.

PelieHue pacyéTHBIX 33/1a4, B TOM YHCJIe TPeoJararninx

HUCNO0JIb30BaHUE QU3NYECKOU MOJIeIM U OCHOBAHHBIX Ha COZiep-

>)KaHUU Pa3JIMYHbIX Pa3/iesoB Kypca pU3UKU.

BbinosiHeHHE W 3al[UTa TPYNIOBBIX WM UHAUBUAYAIbHbBIX

MMPOEKTOB, CBSI3aHHBIX C COJiep>KaHueM Kypca GU3UKU




