MognucaHo
undposom

lUnwkKnHa
nognucoto: LnwknHa
Haﬂ,e)K,D.a Hagexpa CepreeBHa

[ata: 2024.09.24
Ce p reeBHa 1 ;:Zla7:56 +04'00'

PacemoTpeno Yreep®Raaw

Hd NEAArorHi¢CKOM COBETE Hupexrop MEOY OOILLT No2
[porokon N | e HC. Imukuya

or « 29 » _asrvera 2024r., [Tpukaz ot 02.09.2024r. No [31-0c

Padouas nporpamma

1O TIpEeAMeTy C;mma_ F —\(f KAOC

2024-2025 yuebubiii roj
r. Borkuuek



COJEPKAHHE

IOICAUTEIBRAN SATTHCRR cosssnsmmmnnemmmmaniinmanniisasua
OBIIASA XAPAKTEPUCTHUKA YUEBHOI'O TTPEIMETA «®HU3UKA»S
HEJIH U3YUHEHWA YYEBHOI'O ITIPEJIMETA « DU3HUKA» ............... 6
MECTO YYEBHOI'O IIPEJIMETA «®PU3UKA» B YYHEBHOM IVIAHE
............................................................................................................. 7

COJIEPKAHUE VYEBHOI'O TPEAMETA «®U3MKAY ..oovvveieeieeeeeeeeeee 8

8 i £ o1 T T BRI | |
I 1 - B s e 15

[INMIAHUPYEMBIE ~ PE3YJIBTATBI OCBOEHHA YYEBHOI'O IIPEJAMETA
JBEHOCTHRIE PESY IBTATHL ocvvimmimnmimmsma s s srsmii 23
METAIPEJIMETHBIE PE3YJIBTATDBI ...oovvveieieiiieieeeeeeee 24
[IPEAMETHBIE: PEIYIIBTATBL oommmimsmussmasmmevemisimssasrosis 2

- < . o T VO P 27
8  Kiacc.. 30
D KITACC.euuuierirrrruerienrensiseersnsesssesnsssssssanrussssesssssssssssnssassessssansssansransssares 34
TEMATHHECROE THAHHPOBAHUE «.cvnvmmmmumnamasaaiar s imimas 38
T RECC08 ) nsmmsas s s maie 38
8 KIACC (B8 U).eeiiiiiiiieiiiei e eeeeee et et e e et b et ebaae e banebanstannbantbnntnn 45
9 B2 . coivann s s s S R S R A S RS 52



Pabouas nporpamma no ¢u3vKe Ha YPOBHE OCHOBHOro obliero
obpa3zoBaHUA COCTaBJieHA Ha OCHOBe MOJIOXKEHUH M TpebGOBaHUM K
pesysbTaTaM  OCBOeHMsT Ha  6a30BOM  YpPOBHe  OCHOBHOM
obpasoBaTe/ibHOH MporpaMMel, ipecTaBjleHHbIX B PegepabHOM ro-
CyJapcTBeHHOM 06paszopaTe/lbHOM CTAHJAPTE OCHOBHOIO 0611ero o6-
pazoBaHusa (PIrocC 000), a Takxke c yuéToMm [IporpaMmbl BOCIIUTAHUA
U KoHuennuu npenofaBaHua ydyebHoro mnpeametra «®DPusuka» B
obpaszoBaTesibHbIX OpraHM3alMAax Poccuiickon depepanuu,
peaqu3yrIiux OCHOBHBIE 0611e06pa3oBaTeAbHbIE TPOTPaMMBbI

NOACHUTENbHAA 3ANUCKA
OBLLUAA XAPAKTEPUCTMKA YYEBHOIO NMPEAMETA «OU3UKA~»

Kypc ¢u3nkn — cucrtemMoo6pasyrouiui A8 ecTeCTBEHHO-HAYYHbIX
y4eOHBIX NpeJMeTOR, MOCKOJbKY GH3HYeCKHe 3aK0HbI JieKaT B OCHO-
Be INpOoLeccoB H ABJEeHHH, U3y4YaeMbIX XUMHeH, 6HUoJIoTHeH, acTpOHO-
MHel U ¢pu3HYecKol reorpadpuei. PUsuKa — 3TO NpeaMeT, KOTOPbIH
He TOJIbKO BHOCUT OCHOBHOM BKJIa/| B €CT@CTBEHHO-HAYYHYI0 KapTHHY
MHpa, HO U MpeJoCTaBJAeT HauboJee ACHbIe 00pa3ibl MPUMEHEHHHA
Hay4yHOro MeTo/ia Mo3HaHusA, T € crnocoba MnoJydyeHMsl AOCTOBEPHBIX
3HaHU#H o Mupe. HakoHel, pU3NKa — 3TO NpeAMeT, KOTOPLIH HapAay
C JAPYrHMHM eCTeCTBEHHO-HAay4YHbIMH IMpegMeTaMH [JOJiKeH J[AaThb
IWKOJIbHUKaM npejcTaBieHue 00 yBAeKaTe/JbHOCTH HAYy4YHOTO HCce-
JIOBAHHSA U pajOCTH CAMOCTOATE/IbBHOI'0 OTKPBITHSA HOBOTO 3HAHHS.

OaHa U3 raaBHbIX 33724 ¢U3UYecKOro o6pa3oBaHHA B CTPYKTYpe
obulero o6pazoBaHHs COCTOUT B GOPMHPOBAHHH e€CTeCTBEHHO-Hay4-
HOM 'paMOTHOCTH W HHTepeca K HayKe Y OCHOBHOH Macchl o6y4yaro-
IMXCS, KOTOPble B JajibHeHNIeM OyAyT 3aHATbI B CAMbIX pa3HO-
obpa3HbIX chepax AesaTesibHOCTH. Ho He MeHee BaxKHOH 3a/1a4ei sB-
JisleTcsA BbIABJIEHHE W MOJITOTOBKA TAJAHTJIHUBLIX MOJIOJALIX JHOAEH
JJisl IpoJioiKeHHsa o6pa3oBaHHsA U AajbHeHed npodeccHoHaN b-
HOH fedATeNLHOCTH B 00JIaCTH ecTeCcTBeHHO-HAaYYHLIX UccaeJoBaHUH
Y CO3JJaHUH HOBBIX TexHoJIoruii. CornacHo NpUHATOMY B MeK/IyHa-
poJiHOM cooGliecTBe onpejeneHutn, «EcTecTBeHHoO-Hay4YHas rpa-
MOTHOCTE — 3TO CIIOCOOHOCTL YeJI0BeKa 3aHHMaTh aKTHBHYIO Ipa-
JIAHCKYI0 TTO3HUIH1I0 10 061eCTBEHHO 3HAYMMbIM BOMpOCaM, CBA3aH-
HBIM C eCTeCTBEHHbIMH HayKaMH, U ero roTOBHOCTh HHTepecoBaThCs
eCTeCTBEHHO-Hay4YHbIMH HJAedMH. Hay4Ho rpaMoTHbIH 4YesloBEK
CTPEMHUTCA Y4aCTBOBATh B apryMeHTHPOBAaHHOM 00CY#/IeHHH Mpo-
6J1eM, OTH OCAIIMUXCA K eCTeCTBEHHbIM HAYKaM H TEXHOJIOTHAM, 4TO
TpebyeT OT Hero CJAeAyI0LUX KOMIEeTEHTHOCTEH:

—Hay4YHO 0O6'bSACHSATDb SABJIEHHH,
—OIleHUBATh M MOHUMAaTh 0COOEHHOCTH HAYYHOTO MCCAeJ0BAHMSA,
—HHTEpPHPeTHPOBATL JlaHHbIe W HCNOJIL30BaTh Hay4HbIE J0Kasa-




TeJIbCTBA JIJIf M0JIy4eHHUA BbIBOIOBY.
H3yyeHue PHU3HMKH ClIOCODHO BHECTH pellalwlivi BKIaJ B GopMHU-
pOBaHHe ecTeCTBEHHO-HAYyYHOU rPaMOTHOCTH 00y4aromuxcs.

LEN U3YHEHMA YHEBHOIO NMPEAMETA «OU3UKA~»

Llenu usydyenuss pU3MKHU HA YPOBHE OCHOBHOI'0 061ero obpasosa-
HHsA onpe/eseHbl B KoHIleNnMu npenojaBaHus yuebHOro npeaMera
«Dusnka» B obpaszopaTesibHbIX opraHu3auuax Poccuickon Penepa-
LUK, peasu3yIOLUX OCHOBHbIe 0bOlleoOpa3zoBaTe/ibHble MMPOrpaMMBbl,
yTBepKJEHHON pemeHueM Kosernu MuHHMCTepcTBa NpocCBelleHUs
Poccuiickon @egepauuu, npotokos ot 3 gekabps 2019 r Ne [IK-4BH.
Ilenn u3yyeHusa GUIUKU:

—IipHobpeTeHHe HHTepeca U CTpeMJIeHWd 00y4allMxcsa K Hay4-
HOMY M3YYeHMUIO NPHPOJbl, pa3BUTHE HX HHTeJJIEKTYalbHbIX
M TBOPYECKMX CIIOCOOHOCTEH;

—pa3BUTHe NpeJCTaBJeHUH 0 HAYYHOM MeToJle To3HAaHUA U popMHu-
poBaHHMe HCC/IeJ0BATeJbCKOTO OTHOLIEHUS K OKPY’KalolUM fBJe-
HUAM,;

—¢popMHpOBaHHEe HAYYHOT 0 MUPOBO33peHUA KaK pe3yJibTaTa U3y-
YeHHA OCHOB CTPOEHHA MaTepHH U QyHJaMeHTaJbHbIX 3aKOHOB
buzuky;

—dopMupoBaHHe MpejcTaBJeHHH 0 poJii (H3HKHU JJId pPasBHUTHUA
JPYTUX €CTeCTBEHHBIX HAaYK, TEXHUKH M TeXHOJIOTHH;

—pa3BHUTHE TpeJCTaBJeHUH 0 BO3MOXKHBIX cdepax Oyayued npo-
deccuoHaNILHOH JleATEJIbLHOCTH, CBA3aHHOH ¢ (QU3IHKOH, MOAro-
TOBKa K JajJbHedlmieMy o0O0y4yeHHI0O B 3TOM HalpaBJIeHHH.
JlocTHkeHMe 3THX Liejlel Ha YPOBHe OCHOBHOTO 061ero o6pasosa-

HUs obecrieyMBaeTCs pellieHHeM CeAyIIUX 3a/a4:

—IpHobpeTeHHe 3HAHUH O JAUCKPETHOM CTPOEHHWM BelllecTBa, 0 Me-
XaHHU4YeCKHX, TeJIOBBIX, 3JIeKTPHYECKHX, MarHUTHBIX U KBAHTO-
BBIX ABJIEHUAX;

—npuobpeTeHHe YMEHHH ONMUCLIBATE U 00BACHATL PHUIHYECKHEe AB-
JIEHHA C MCTIOJIb30BaHHEM MOJYYEHHBIX 3HAHUH;

—O0CBO€HHe MeTO/0B pellleHUs NMPOCTeHIIUX pacuéTHBIX 3aJa4 C Mc-
nosab3oBaHHeM (QHU3HMYECKUX Mo/jieJled, TBOpPYeCKHUX W MpaKTH-
KO-OpMEeHTUPOBaHHbBIX 3a/a4;

—pa3sBHTHe yMeHHH HabJ0AaTb NPUPOAHBIEe ABJIEHUA W BHINOJHATD
ONBITHI, JJabopaTopHble paboTbl W IKCNepUMEHTaJIbHblEe UCC/e/0-
BaHHUA C UCN0Jb30BAaHUEM H3MePHUTe/IbHBIX IPUOOPOB;

—OCBOEHHE MMPpHEMOB paboTkl ¢ HHPopMaLHeH GHU3HYECKOTrO CoJlep-
YKaHUA, BKJIO4YaA MHPOpMaIMI0 O COBPEMEHHBIX JOCTHKEHUAX
$H3MKH; aHAJIM3 M KPUTHYECKOE OlleHHWBaHHWe HHopMallMu;

—3HaKOMCTBO cO cdpepaMu npodeccHoHaNbHOH AeATEeNbHOCTH, CBA-
3aHHBIMH C (M3HWKOH, U COBPEMEHHBIMHM TEXHOJIOTHAMH, OCHO-
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BaHHbLIMH Ha JOCTHMHEeHHAX (bHBH'—IECKGf’i HayKH.

MECTO YYEBHOIO NPEAMETA «®U3UKA~» B YYHEBHOM MNAHE

B cooTBerctBHH ¢ PI'OC 000 ¢du3uKa saBaseTcsa o6s3aTe/IbHBIM
npejgMeTOM Ha YpOBHe OCHOBHOro obiuiero obpazoBaHud. [laHHasn
nporpamMmMa npejgycMaTpyvBaeT H3ydyeHHe PpHU3HMKH Ha 6a30BOM YpPOB-
He B 00béMe 238 4 32 TpH roga obyuyeHHsa Mo 2 4 B HeJeN0 B 7 U 8
KJlaccax H 1o 3 Y B HejleJio B 2 KJjlacce



COAEPXAHUE YYEBHOIO NPEAMETA «®U3UKA»

7 Knacc

Pazjesn 1. PU3MKa H eé poJib B NIO3HAHHUH OKpYXKalwLiero Mmupa

dusuka — Hayka o npupo/je. ABnenus npupozasl (MCl). Pusnye-
CKHe dABJIeHUA: MeXaHU4YecCKue, TeIlIOBble, 3JIeKTPUYeCcKHUe, Mar-
HUTHBIE, CBETOBbIE, 3BYKOBBIE.

dusuyeckre BeJsM4MHbl. U3MepeHHe pusnyecKux BesMiMH. Pu-
3u4ecKue npubopsl. [lorpemHocTs Ua3MepeHHd MexayHapo/aHas
cMcTeMa e JUHHILIL.

Kak ¢u3HuKa u Apyrue ecrtecTBeHHble HAYKH M3y4alOT MPHPOAY.
EcTrecTBeHHO-Hay4YHBIH MeTO/i MO3HaHUs: HabJw/JeHHe, MOCTaHOBKa
HAY4YHOr'0 BOIIpPOCA, BbIABUMKEHUEe I'MIIOTe3, 3KCIepUMEeHT Mo IMpo-
BepKe THMoTe3, 00bACHEeHWe HabawgaemMoro ABiaeHUsA. OnHcaHHe
(pHU3MYEeCKUX SIBJIEHHUH C TOMOLIbLIO MOJeeH.

demoncmpauuu

1. Mexanuyeckue, TenJoBble, 3JIeKTpHYECKHUe, MarHUTHbIE, CBe-

TOBbLIE ABJIEHHS.
2. Dusndveckue NpubOphl U NpoLeaypa NPAMbIX U3MepeHUH aHa-
JIOTOBBIM U UHPPOBBLIM NPHOOPOM.

Jdabopamoprsie pabomet u onsimi?

. OnpepeneHye LeHbI Je/IeHHS WIKaJbl HBMEPHUTEJBHOTO NpH-60pa.

. U3MepeHHe paccTOAHHUH.

. Uamepenune 06'bEMa KUAKOCTH U TBEPAOTO TeJia.

. Onpepenenve pasMepoB MaJbIX TeJl

. Usamepenue TeMnepaTypsl IPH NOMOIIH }HAKOCTHOIO TEPMO-
MeTpa H JlaTYHKa TeMepaTyphl.

. [lpoBegenne vcciae 0BaHUA MO MPOBEepPKe TUIIOTE3bl: AaJbHOCTh
MoJIETA WapUKa, NyLeHHOr0 TOPU30HTAJIbHO, TEM DOJIbILIE, UEM
GoJibllle BbICOTA ITYCKa.

Lo L =
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Pazgen 2. HEPBDHa‘laHbeIE CBEeJEHHNA O CTPOEHHH BENLECTBA
CTpOEHHE BeljecTea: aTOMBI H MOJIEKYJBI, HX pasMephbI. OnbITHI,
AOKa3bIBAKIIHE MUCKPETHOE CTRPOCHHE BEUICCTEA.

1T MC — aneMeHTBI cojiepXXaHHsd, BKJIKYaOIIHe MeXIpeJMeTHBIE CBA3M,
KOTOpble MoJipobHee pAacCKPbIThHI B TEMaTHYECKOM IIJIAHUPOBAaHHUH.

Z 3/1ech M AaJiee NPUBOJAUTCH pacliMpeHHbIH NepevyeHb JJabopaTopHBIX pa-
60T M ONBITOB, H3 KOTOPOIr0 Yy4YuTeNb JeJiaeT BbIGOP I0-CBOEMY
YCMOTPEHHK) H € Y4YETOM CIHHCKA 3KCNepHMEeHTAaJIbHBIX 33aJjaHHui,
npegsaraeMbix B pamkax O3 no puzuke.



JlBukeHHe yacTull BeulecTBa. CBA3b CKOPOCTH JIBHXKEHUA YAaCTHI]
¢ Temnepatypoi. BpoyHosckoe aBuxkernue, iuddysus. Baaumopei-
CTBHE YacTHL] BelllecTBA: IPUTAMXKEeHHe H OTTaJIKMBaHHe.

ArperaTHble COCTOSIHMS BelllecTBa: CTPOEHHE Ia3o0B, *KUJKOCTeH
U TBEPABIX (KpUcTaJUIMYeCcKHX) TeJs. BaauMocBAaA3b Mex/y CBOM-
CTBaMH BEIECTB B pa3HbIX arperaTHbIX COCTOSAHHUSAX H HX aTOM-
HO-MOJIEKYJIAPHBIM cTpoeHHeM. OcobeHHOCTH arperaTHbIX COCTOA-
HHH BOJBI.

Hemoncmpauuu

1. HabopeHue 6poyHOBCKOTO ABUIKEHHH.

2. Habnwogenue nuddysnu.

3. Habaogenue siBJIeHWH, O0OBACHAKIIUXCA MPHUTIHKEHHUEM HJIH
OTTaJKHUBaHHeM 4YacTHL BellecTBa.

Jdadopamopnsie pabomst u onsimut

1. OueHka jguaMeTpa aToMa MeTOAOM PsAJOB (C HUCNOJb30BaHUEM
doTorpadui).

2. OnbITH 10 HAGJIIOAEHUIO TENJIOBOTO PACIIMPEHUA ra3oB.

3. OneITEI O O6GHAPYKEHHUIO AeHCTBUA CHJ MOJIEeKYJIAPHOTO NpPH-
TAMEHHH.

Pasgen 3. /IBUKeHHe U B3aUMOJAEHCTBHE TeJl

Mexanuyeckoe jgBuKeHHe. PaBHOMepHoe U HepaBHOMepHoe
Asvkenue. CkopocTh. CpejiHAs CKOPOCTh NpH HepaBHOMEpPHOM
ABUKEeHHWH. PacyéT nyTH U BpeMeHH JIBUMKeHHUs.

ABnenne MHepUHH. 3aKOH HHepUHH. BzauMojelcTBHe Tesl Kak
NMpUYHHA U3MEHEHHS CKOPOCTH ABHXKeHHA Tes. Macca kak Mepa
UHEepPTHOCTH TeJa. [lnoTHoCTh BelecTBa. CBA3L IMJIOTHOCTH € KOJIU-
4eCcTBOM MOJIEKYJ B e/JHHULe 00'bEMaA BellecTBa.

Cusia Kak XxapaKTepUCcTHKa B3auMoJeHcTBUA Tes. Cuaa ynpyro-
CTH M 3aK0H I'yka. UsMepeHHe CHJIbI C TOMOIULI JJHHAMOMeTpa. fAB-
JleHHe TATOTeHUd U cuaa TskecTU. CHJia TAXKeCcTH Ha APYrux IuJia-
HeTax (MC). Bec Tena. HeBecomocTh. CokeHUe CWUJI, HANlpaBJieH-
HBIX MO oAHOW npaMoi. PaBHoaeHcTByomas cua. Cuaa TpeHHS.
Tpenue ckonbxkeHUA U TpeHHe NokKodA. TpeHHe B IpUpoJie H TeXHHUKe
(MC).

HAemoncmpanyuu

1. HaburoieHe MeXaHU4YeCKoTo JIBUKeHHs TeJa.

Z. M3mepeHue CKOpPOCTH NPAMOJIMHEHHOTO
JIBUKEHHSA.

3. HaGuoeHue siBIeHUSA UHEPLUH.

4. HabnwaeHWe U3MEHEHHA CKOPOCTH INpPH B3aMMOJAEMCTBHUU TeJl.
5. CpaBHeHHe Macc N0 B3aUMOJEHCTBHIO TeJl.

6. CiioxKeHHe CHJI, HanpaBJIEHHBIX MO OJITHOW NPAMOH.



JTabopamopuvie pabomsl U onvimol

1. OnpejiesieHHe CKOPOCTH PaBHOMEPHOTO /IBHKeHUA (mmapHka B
JKHJKOCTH, MOJIeJIH 3JIEKTPHYECKOro aBTOMOGHIIA U T. IL.).

2. OnpefeneHue cpefHeN CKOPOCTH CKOJIBXKEHHUsS OpycKa HWJIM 1ia-
pPHKa N0 HAKJOHHOW MJIOCKOCTH.

3. OnpepeneHye NJIOTHOCTH TBEPAOTO Tesa.

4, OnbITbl, AeMOHCTPHPYIOLHE 3aBHCHAMOCTb pacTAxKeHHA (Je-
dopmMalyMH) NPYKHUHBI OT NPUJIOKEHHOH CHJIBI.

5. OObIThI, AEMOHCTPHUPYIOLIHE 3AaBHCUMOCTb CHJIbl TPEHHUS CKOJIb-
)KeHHs1 OT Beca TeJla M XapaKTepa CONPUKACAWILIUXCA [TOBepX-
HOCTEH.

Pa3aen 4. /laB/ieHHe TBEPABIX TeJl, }KHAKOCTel U ra3zos

HaBnenue. Cnnocobbl yMeHbIIEHHUsA W yBeJUdYeHHUsa AaBaeHus. Jlas-
JieHUe rasa. 3aBUCUMOCTEL JlaBJIeHHs Tra3a OT 00'bEMa, TeMIepaTyphl.
Ilepepavya gaByieHUs TBEPABLIMU TeJaMH, )KHUAKOCTSMH W ra3aMH.
3akoH Ilackansa. [lTHeBMaTUYecKHe MaAllHHBIL. 3ABHCHMOCTBL JaBJie-
HUA KUJKOCTH OT rAyouHbl. FUapocTaTUYecKUu napagokc. Coob-
matwlrecsd cocyabl. ['MapaBiudyecke MeXaHU3MBI.

Atrmocdepa 3emisn U aTMocdepHoe gasiieHue. [IpHYMHBI cylie-
CTBOBAHMUA BO3AYUWIHOH 060/s0ouKHu 3emau. OnwiT Toppuuennu. U3-
MepeHHe aTMochepHOoro JaBJeHHUdA. 3aBUCUMOCTh aTMochepHOro
JaBJeHHus OT BbICOTHI HaJl ypoBHeM Mops. [IpubGopkl gasi H3MepeHHUs
aTMochepHOro AaBJjeHH.

JelcTBHe X)KHUAKOCTH M ra3a Ha MOrpy»€HHOe B HUX Teso. BeiTas-
KHBawllasa (apxuMegoBa) cuia. 3akoH ApxuMena. [lnagaHue Tesl.
BozayxonaaBaHue.

Hemoncmpauuu

1. 3aBUCHMMOCTSB /IaBJAeHHUSA ra3a OT TeMOepaTyphl.

2. llepeaya gaBjeHUA JKU/IKOCTBIO H ra3oM.

3. Coobiaromniecs cocyabl.

4. 'mgpaBav4YecKHH npecc.

5. [lposapieHue aeHCTBUA aTMOCPEPHOTO JaBJAEHHUA.

6 3aBMCUMOCTL  BbITaJKUBawIUEeH CcUabl 0T 06bEMa
NOrpy:KEHHOHWYACTH TeJa U MJOTHOCTH KHAKOCTH.

7. PaBeHCTBO BbITAJIKUBAKILEH CHJIbl BECY BBITECHEHHOM KH KO-
CTH.

8. YcsoBHe mJaBaHUA TeJl: IJIaBaHWe WJIM NOrpy»KeHHe TeJl B 3a-
BHUCHMOCTH OT COOTHOLIEHHUSA NJOTHOCTEHN TeJa U 3KHUJKOCTH.

Habopamopuvie pabomst u onbvimbi

1. UccnepioBaHMe 3aBUCMMOCTH Beca TeJia B Bojie 0T 06'bE€Ma nmorpy-
KEHHOH B ’KMUJKOCTh YaCcTH TeJla.
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2. OnpejesieHHe BhITAJKUBAIOIIEH CUJILI, JIeHCTBYIOLIEH HA TeJlo,
MOrPYKEHHOEe B KN/ KOCTh.

3. [I[poBepka HE3aBUCUMOCTH BBITAJIKHBAIOLLEH CHJIBI, AeHCTBYIO-
el Ha TeJo B dKHJKOCTH, OT MaccChl TeJla.

4. OnpeIThl, AeMOHCTPHPYHOLIIHME 3aBHUCHMOCTb BbITaJKHBaKOUeH
CHJIBI, JeHCTBYIOIEH Ha Tesl0 B HJAKOCTH, OT 00béMa MOrpy-
KEHHOM B KH/JKOCTBb YacTH TeJa H OT IIJIOTHOCTH KHUIKOCTH.

5. KoHcTpyupoBaHHe apeoMeTpa MJM KOHCTPYHMPOBaHHE JIOAKH M
onpejiejieHHe eé rpy30nogbEMHOCTH.

Pazpaen 5. Pa6ora 1 MOIHOCTD. JHEPIru

Mexanunyeckas pabora. MowHOCTb.

[IpocThle MexaHW3MBbI: pbiyar, OJIOK, HAKJOHHasA I[LUIOCKOCTh.
[IpaBusio paBHOBecHA phiyara. [IppyMeHeHHe NMpaBHJIA paBHOBeCHA
pblyara K OJIOKY. «30Ji0Toe npasBujio» MexaHHMKH. KIIJ nmpocTbix
MeXaHU3MOB. [IpocThie MeXaHU3MBI B ObITY U TEXHHUKE.

Mexanu4deckas sHeprus. KnHeTH4eckas U moTeHIHaJbHasA 3Hep-
rus. [lpeBpainieHve o0AHOTO BH/JAa MeXaHUYECKOW 3JHEPrHUH B
Apyrou.3aKkoH coXpaHeHHsl 3HEPriH B MeXaHHKe.

demoncmpauuu

1. [IpyMepbI NPOCTBIX MEXaHU3MOB.

Jabopamopubie pabombt U OnvImMbl

1. Onpepesienne paboThl CHJIBI TPEHHs NPH PaBHOMEPHOM JIBHXKe-
HHUH TeJsia 110 TOPHU30HTAJILHOH MOBEPXHOCTH.

2. UccnneoBaHHe YCJIOBHH paBHOBeCHS pblyara.

3. UaMepenue K/l HaK/TOHHOH MJIOCKOCTH.

4. UsyyeHHe 3aKOHa COXpaHeHHA MeXaHU4YeCKOoH 3HepTHUH.

8 knacc

Pasaen 6. TenioBblie siBJIEHHA

OcHOBHBIE MNOJIOXKEHHUSA MOJIEKYJAPHO-KMHETHYECKOH TeOopHH
CTpoeHHs BellecTBa. Macca ¥ pazaMepbl aTOMOB U MoJieKyJ1. ONBITHI,
NOATBEP¥/1atolHe OCHOBHbIE MOJIOKEHHSA MOJIEKYJISAPHO-KHHeTHYe-
CKOH TEeOpHH.

Mojsenu TBEpAOro, })KUAKOT0 U razoobpa3HoOro COCTOAHHUN Belle-
cTBa. Kpuctannudeckne U amopdHsbie Tesa. O6bsACHeHHUe CBOWCTB
rasos, }KUJKOCTeH U TBEPJbIX TeJl Ha OCHOBEe IOJIOKeHHH MOJIeKY-
JNIAPHO-KWHETHYECKOW TeopuH. CMayMBaHHUe U KallMJIJIPHBIE ABJIe-
HHsA. TenioBoe pacliMpeHHe H CKaTHe.

Temneparypa. CBA3b TeMIepaTypbl CO CKOPOCTbH TEIJIOBOTO JBH-
KeHua dacTvl., BryTpennsas 3sHeprusa., Cnocobbl H3MeHeHHH



BHYTPEHHEeMW 3Hepruu: Tenjonepejaya v copepiuenye padbotsl. Buasl
TernJjonepe/aiy: TEIJIONPOBOJAHOCTh, KOHBEKIUS, U3JIYyHEHHE.

KosuyectBo TemyoThl. YjesbHas TeNJOEMKOCThL BellecTBa. Te-
nJoob6MeH U TEeNJIOBOEe paBHOBecHe, YpaBHeHUe TelJIOBOro daJjiaHca.
[LiaBnenue M oTBepjAeBaHHWe KPHUCTA/IJIMYECKHUX BellecTB. Yae/bHas
TenJsioTa naaBneHud. [lapoobpazoBanre U KoHAeHcauusa HMcnapeHue
(MC). Kunenue. YaenbHasa TemjoTa rnapoodpasoBaHHdd. 3aBUCUMOCTD
TeMIepaTypbl KUIIEHHSA OT aTMOChepHOro AaBJeHHUs.

BaiaxkHocTBs BO3ayXa.

JHeprus TOIUIMBA. Y geJibHAas TelJoTa CropaHHus.

[IlpuHuunel padoTsl TenaoBbIX JABUratened KII/I TemnoBoro
ABurartend. TersioBble ABUraTe/Id M 3allUTA OKpyKawlled cpe/ibl
(MQ).

3aKOH COXpaHeHUs M NpeBpalleHUst 3HEePruu B TelJIOBbIX Mpo-
eccax (MC).

Jemoncmpauuu

1. Habnogende 6poyHOBCKOIO ABHUMXEHU.

2. Habmwopenue guddysuu.

3. Habuwjaenne siBleHUH CcMayMBaHHUA H KaNWJJIAPHBIX fABJe-

HUMN.
4. HabarogeHue TenJOBOro pacliMpeHUs TeJl.
5. UaMmeHeHHe JaB/ieHUA ra3a Ipu H3MeHeHHH 00'béMa U HarpeBa-
HUU UJIA OXJIaM e HUH.
6. [lpaBusia uaMepeHust TeMnepaTypsl.
7. BuAakBI TenJionepegayH.
8. OxJsiaskieHue NpU coBepuIeHUH paboThl.
9. HarpeBaHue NpH COBepIIeHHUH PabOThl BHENTHUMH CHJIaMH.
10. CpaBHeHHe TEMJIOEMKOCTeH pa3/IMYHEIX BelleCTB.
11. HabawgeHue KUIIeHUS.
2 b Habawagenue MOCTOSAHCTBA TeMllepaTyphbl npu
TJIaBJeHUH.
13. Mojgesd TenJoBbIX JBUTraTeaAeH.
Habopamopuvie pabomst u onvimbl
1. OneITHI IO OOHAPYXKEHHIO AEHCTBHA CHUJI MOJIEKYJISPHOrO MpH-
TSXKEeHUS.

2. OnpITHl MO BbIpAaliHBaHHIO KPUCTAJJIOB MOBAapeHHOH COJIH HJIH

caxapa.

3. OnbIThI MO HAGJIIOAEHUID TEMJ0BOT0O pacliMpeHHWs Ta30B, KH]I-

KOCTeH U TBEP/bIX TeJl.
4. OnpejleneHue JaBJieHUA BO3/lyxa B HaJl/IoHe WITNPHIA.

5. OneIThl, JAEMOHCTPUPYIOUIME 3aBUCHMOCTE JIaBJIEHHS BO3/yXaoT

ero 06'b&Ma ¥ HarpeBaHUSA UM OXJIAXKJEHHA.
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6. lposepka runoresnl JUHEHHOW 3aBUCMMOCTH /JIMHbI CTOJ0WKA
KUJKOCTH B TEPMOMETPHUUYECKOH TPYyOKe OT TeMmepaTyphl.
7. HabsawpaeHne HM3MeHeHHMsi BHYTPEHHEH 3HepruM Tejla B pe3ylib-
TaTe TemnJjonepeadv U paboThl BHELIHHUX CHJI
8. HMccanepoBanve siBneHHs TensoobOMeHa INPH CMEIlHBAHHH XO-
JIOAHON ¥ ropavdeli BOADI.
9. OnpepgeneHre KoJIMYECTBA TeIJIOThI, IMOJYYEHHOrO BOAOH IpH
TelJIooOMeHe C HarpeThblM MeTa/UIMYeCKUM LHUJIUHAPOM.
10. Onpegenende yaeslbHOHW TeNJOEMKOCTHU BellecTBa.
11. HceorepoBaHue npolecca ucrapeHHus.
12. OnpepesieHHe OTHOCHUTEJILHOH BJIQYKHOCTH BO3/yXa.
13. OnpeneneHve yaeJIbHOH TENJOTHI IJIaBJAEHUS JibJa.

Pasgen 7. 3/1eKTpHYecKHe H MarHMTHbIe ABJIeHU

JnekTpusauus Tes. JIBa poja asieKTpUYecKHUX 3apsajfoB. Bsaumo-
JelcTBUe 3apskeHHbIX Tes. 3akoH KyysoHa (3aBHCHMOCTB CHJIBI
B3aUMOJEeHUCTBUSA 3apsKeHHBIX TeJl OT BeJIMYUHBI 3apA/ioB U pPaccTo-
STHUS MEKAY TeJlaMH).

AnekTpudeckoe noJie. Hanpspk€HHOCTL 3JIEKTPUYECKOTO TOJIS.
[IpUHUHKN CyNMepno3ULMH 3JIEKTPHUYECKHX MoJield (Ha KayeCcTBeHHOM
YPOBHeE).

HocuTesu 3/1eKTpUUECKUX 3apAL0B. JJieMeHTapHbIH 3JIeKTpUie-
CKHUU 3apa. CtpoeHue atoMa. [IpOBOAHUKH U IU3IEKTPUKH. 3aKOH
COXpaHeHUs 3JIeKTPHUYeCcKoTo 3aps/ia.

INeKTpUYeCcKHUH TOK. YCJI0BHUA CyUleCTBOBAHUA 3JIEKTPUYECKOr o
ToKa. McTouHHKH nocTosgHHOro toka. JlelcTBUA 3JIeKTPHYECKOro
ToKka (TenJioBoe, XMMHUYeCKOe, MarHUTHOe). JJIeKTPHYeCKHH TOK B
MUJKOCTAX U rasax.

JnekTpuyeckas Uenb. CHja TOKa. JJIeKTPHUYeCcKoe HallpsKeHHe.
ComnpoTHBJIeHHe MPOBOJHHKA. Y/1eJibHOe CONPOTHBIEHHE BelllecTBa.
3akoH OMa as1a yyacTka ueni. [locnenoBaTenbHoe ¥ napaaiesibHoe
coeJlUHEeHHe NMPOBOJIHUKOB.

PaGoTa M MOIIHOCTb 3JIEKTPUYECKOTO Toka. 3akoH Jkoyna—
JleHua. AneKTpUYeCKHe LeNU U NOTPebUTe U 3JIeKTPUYeCKoH aHep-
I'MH B ObITY. KopoTKOe 3aMbIKaHHe.

[TocTosiHHBIe MarHUThL. B3auMojieHCTBHE NMOCTOSAHHBLIX MarHUTOB.
MaruuTHoe mnoJsie. MarHuTHoe mnoJie 3eMJIM M ero 3HadeHue Jd
»KU3HU Ha 3emJie. OneIT JpcTega. MarHUTHOe ToJie 3/IeKTPHYECKOTO
ToKa. [I[puMeHeHHe 3NeKTpPOMarHUTOB B TexHUKe. JlelicTBue Mar-
HUTHOTO MOJIs Ha MPOBOJAHUK C TOKOM. JJIeKTPOJABUTATE/Ib TTIOCTOAH-
HOro Toka. Hcnosb3oBaHue 3JleKTpoABUraTesled B TeXHUYECKHX
YCTPOHCTBAax U HA TPaHCNOpTe.



OnwiTel @apajes. fAABjeHHe 2JIEKTPOMArHUTHOW MHAYKLMH. [Ipa-
BuJi0 JleHua. dnekrporeHepatop. Cnoco6bl 1oJiydeHHs 3JIeKTpHie-
CKOM 3HEepruM. JJIeKTPOCTAaHL MK HAa BO30OHOBJIsIEMbBIX HCTOYHUKAX
3HEepPruH.

Jlemoncmpauuu

1. JneKTpH3aLHus TeJl.
2. [lea popaa aJieKTpU4YeCKHUX 3apsAf0B M B3aHUMOJelcTBUe 3aps-
YKEHHBIX TeJl.
3. YcTpoHCTBO M IeMCTBHE 3JIeKTPOCKOIA.
4. JneKTpocTaTHYeCcKas HHAYKIHA.
5. 3aKOH coXpaHeHHS 3JIeKTPUYeCKHX 3aps0B.
6. [IpOBOAHHUKH H AH3JIEKTPHKH.
7. MogenupoBaHHe CUJIOBBIX JIMHHH 3JIeKTPHYECKOTr0 MoJsl.
8. UCTOYHHMKH NOCTOAHHOIO TOKA.
9. leHcTBUA 3/IeKTPHYECKOI'0 TOKA.
10. Ss1eKTpHUYeCKHUM TOK B dKHMJIKOCTH.
11. 'azoBBIN pa3psm.
12. U3MepeHHe CHJIBI TOKA aMITIepMeTpPOM.
13. U3MepeHHe 3JeKTPHYECKOr0 HanpsiXKeHUHA BOJbTMETPOM.
14. PeocTraT ¥ MarasuH CONpPOTHBJIEHHH.
15. BaauMogeHcTBHE MOCTOSAHHBIX MAarHUTOB.
16. MojgenupoBaHHe HeBO3MOXHOCTHU pasjie/leHHA IMOoJIINCOB Mar-
HHUTA.
17. MogenupoBaHHue MarHUTHBIX I0JIeH MOCTOSHHBIX MarHUTOB.
18. OnwrT Ipcreaa.
19. MarHuTHoe 1noJie ToKa. 3JIeKTPOMarHHMr.
20. JleificTBMe MAarHUTHOrO MMOJIA HA MPOBOJHHUK C TOKOM.
21. dnexTpoABUraTe/b IOCTOAHHOIO TOKA.
22. UccnepoBaHue sABJIEHHUS 3JIEKTPOMAarHUTHON UHJAYKLUH.
23. OnbiTel Papajges.
24. 3aBMCMMOCTb HanpaBJeHHUsA HHAYKIIHOHHOIO TOKA OT yCJA0BHHEro
BO3HWKHOBEHH .
25. AnekTporeHepaTop NOCTOAHHOTO TOKA.
Habopamoprvie pabomsr u onvimoi
1. OnbITHI MO HAO/MOJEHHIO 3JIEKTPU3AIUU TeJ HHAYKIIHEH U NpH
CONPUKOCHOBEHHH.
2. HccnepopaHue JIeMCTBMA  JEKTPUMYECKOro MmoJig Ha
NMPOBOJHHUKH H JIMJIEKTPHKH.
3. Coopka v npoBepka paboThbl 3JIEKTPHUYECKOW LIEMH MMOCTOAHHOTO
TOKa.
4. U3MepeHHe H peryJiIMpoBaHHe CUJIbI TOKA.
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L9

10.

L1

12.

13.
14.

15.

16.

17.

18.

a5,

20.
Z1:

. UamepeHnue 1 peryJiMpoBaHHe Harnpsi>KeHH .

HccnepoBanue 3aBUCHMOCTH CWUJIBI TOKA, HMAYLIEro 4epes pe-
3UCTOP, OT CONPOTUBJIEHUSA PEe3UCTOpa U HANpPSKEHUS HA pe3u-
cTope.

. OnpITHI, AEMOHCTPHPYHILIIHE 3aBHCHMOCTE 3JIEKTPpHYeECKOI'o co-

[MPpOTHBJIEHHA TPOBOJAHHKa OT ero AJIMHBbI, ILJIOIIAAHW Iollepe4-
HOT'O CeHYeHHA H MaTepHaJa.

. [IpoBepka npaBHJia CJ0KEHUS HaNpsKeHWH IIpU MocJjejgoBa-

TeJBHOM COeJHHEHHH JBYX PE3MCTOPOB.

' HpOBEpKH [paBrJia AJid CHJibl TOKA IMMPH Napajuie/JlbHOM coellH-

HeHHH PE3IHUCTOPOB.

Onpepenenrve paboThl 3JIEKTPHUECKOr0 TOKa, HAYILETO depes
pesucTop.
Onpegenenue MOIIIHOCTH 3JIeKTPHYECKOT O TOKa,

BhIJeNsieMOMHa pe3ucTope.
Uccnesropanre 3aBUCMMOCTH CHJIBLI TOKA, HAYILEro Yepes JjaMm-
MOYKY, OT HaNpsi:3KeHUs1 Ha Hel.
Onpenenenue KIIJl HarpeBaTens.
UccaeioBaHHe MarHMTHOTO B3aMMOJAEMCTBMA MOCTOSIHHBIX Mar-
HUTOB.
HU3yuyeHnHe MarHUTHOIO I10JIA MOCTOAHHBLIX MarHUTOB MPH UX
06'beAUHEHHH U Pa3ieJleHUH.

HccnenoBaHnve  JAeMCTBUA  3JIEKTPHYECKOro ToOKa Ha
MarHUTHYIOCTPEJIKY.
OnbIThI, AEMOHCTPUPYIOUIME 3aBUCUMOCTL CHJIbI B3aUMO/JleH-
CTBUA KaTYILUIKH C TOKOM W MarHUTa OT CHJIbI TOKa U HamnpasJie-
HHUSA TOKa B KaTyIIKe.
M3yuyeHue feHcTBUSA MAarHUTHOTO 110J19 Ha NPOBOJHUK C TOKOM.
KoHcTpyupoBaHHe U U3y4yeHHe padoThbl 3JIEKTPOABUTATEA.
Hamepenue KII/l anekTpoiBUraTe/IbHOH YCTaHOBKH.
ONBITHI 1O HCCIeJOBAHHUIO ABJEHUA 3JIEKTPOMAarHUTHOH UHAVK-
IUU: UCccejoBaHHe U3MEeHeHUH 3Ha4YeHHs U HanpaBJleHUs UH-
AYKIMOHHOTO TOKa.

9 knacc

Pazgen 8. MexaHH4YeCcKHe ABJEeHUA

Mexanuyeckoe JBuxeHHe. MaTepHasbHaa Todka. Cucrema oT-
cyéTa. OTHOCUTEJIbHOCTh MeXaHW4YecKoro ABWKeHUSA. PaBHoMepHoe
npAMoJMHeHHOoe JBUW)KeHWe. HepaBHOMepHoe NMpsAMOJHHEeMHOe [IBU-
»KeHHue. Cpe/iHAS U MCHOBEHHAs CKOPOCTHL TeJsia Npu HepaBHOMep-
HOM JIBHXKEHHH.



YckopeHnue. PapHoyckopeHHoOe npsiMoJiMHelHoe iBUkeHHe, CBo-
doaHoe nmageHue. OnbwiThel Manunes.

PaBHoMepHoe JBH)KeHHe 110 oKpy:KHocTH. [leprog M yactora 00-
pauleHHs. JIMHeHHass W yrJyioBas CKOpocTH. lleHTpocTpeMHTe/IbHOE
yCKOpeHHe.

ITepBbii 3akoH HeloToHa. Bropo# 3akoH HbroToHa. TpeTuu 3a-
KoH HeroTona. [IpuHIHI cynepno3uLHHi CUJL.

Cuuia ynpyrocTtd. 3akoH ['yka. Cuiia TpeHHA: CHJIa TPEHHA CKOJIb-
JKeHHs, CHJla TPEeHHs IOKOoA, ApyrHe BUbl TPeHHUS.

CuJia TsSXKeCTH M 3aKOH BCEMHPHOTI'O TAIMOTEHHs. Y CKopeHHe cBo-
dopHoro najgenus. Jpuxkenue miuaHeT Bokpyr Coanyga (MC). [lepsas
KocMHYecKas ckopocTk. HeBecoMocTh M neperpysku.

PaBHOBecHe MaTepHaJbHOH TOYKH. AOCOJMIOTHO TBEpj0e Teo.
PaBHOBecHe TBEPAOro Teja C 3aKpelJIEHHOW oCbK BpauleHHsA. Mo-
MeHT cuJbl LleHTp TAMXeECTH.

Hmnyabce Ttena. MameHeHHe umnysbca. UMnynabc cuiibl. 3aKOH
coxpaHeHus uMmnyJbca. PeaktuBHOe gBuKeHHe (MC).

Mexanuveckas paboTa U MOLHOCThL. PaboTa CHJl TAXECTH, ynpy-
rocty, tpenus. CBaA3b 3Hepruu U paborsel. [loTeHuuanbLHas 3Heprus
TeJsla, NOAHATOr0 HaJ NoBepxXHOCTbI 3emJyH. l[loTenuuasnbHasn
3Heprus ckaTod npyxuHbl. KuHeTH4eckas sHeprusa. Teopema o
KMHETHYEeCKOW 3HEepPruM. 3aKOH COXpaHeHHUs MeXaHH4YeCKOoH
JHEPryH.

Hemoncmpayuu

1. HabawjaeHHe MeXaHHYECKOT0 JIBHKeHUdA TeJJla OTHOCHUTEJLHO
pasHbIX TeJ OTCYETA

2. CpaBHeHHe TyTeH M TpaeKTOPUH ABMKEHHUSA OJIHOTO M TOTO Ke
TeJla OTHOCHTEJIbHO pPa3HbIX TeJ 0TCYéTa

3. U3MepeHHe CKOPOCTH M YCKOpPEeHHs MNpsIMOJUHEHHOro JABHXe-
HHUSA.

4. UcenefroBaHMe NMMPU3HAKOB PABHOYCKOPEHHOTO JIBHKEHH .

5. HabnrogeHue ABHKeHHA TeJsa [0 OKPYKHOCTH.

6. Habnwogenne MexaHHYECKUX SABJAEHWUHW, NPOHUCXOAANIMX B CH-
cTreMme oTcuéTa «Tenexka» NpH e€ paBHOMEPHOM M YCKOpPEHHOM
JABHUKEHHH OTHOCHTEJIbHO KabuHeTa PHU3MKH.

7. 3aBHCHMMOCTb YCKOpPEHHA TeJjia OT MacChl TeJa H JAeHCTBYHUEH
Ha HEro CUJkl.

8. HabusogeHue paBeHCcTBa CHJI IPH B3aUMOJEHMCTBUH TeJl

9. UaMeHeHHe Beca Tesia IPU YCKOPEHHOM JIBHXKEHHH.

10. MMepepava uMnyabca MNpH B3aUMOJEHCTBHUH TEJI.
11. TlpeobpazoBaHWA IHEPTHH MPHU B3aUMOJEUCTBUU TeJ.
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12 CoxpaHeHHe UMNYAbCA ITIPH HEYIIPYTOM B3aUMO/€HCTBHH.



13. CoxpaHeHue umMnyJibca NpyM abCoNIOTHO yIIPYyromM B3aMMO/leH-
CTBHH.

14. HabuniogeHue peakTHBHOIO JABHMKEHHWSA.

15. Coxpanenve MexaHHYeCKOH 3HEPIrUu MpU CBOOOAHOM IaJeHHH.

16. CoxpaHeHHe MeXaHH4YeCKOH 3Hepruy NpH ABHKEeHHH TeJa 10/
AeHCcTBUEM IPYKHUHBL

Jdabopamopnuble pabomsl U ORBIMBI

1. KoHcTpyupoBaHMe TpakTa [Jis pa3roHa U JajibHeHluero
pPaBHO-MEpPHOTrO ABHKEeHUS [apHKa UK TeJIeKKH.

2. OnpeaesneHye cpegHel CKOPOCTH CKOJIbXKeHUs OpycKa HJIH ABU-
YKEeHHMsI WapuKa 110 HAKJOHHOH IJIOCKOCTH.

3. OnpejgesieHHe YCKOpPeHUs Tesa IPH PAaBHOYCKOPEHHOM JIBHKe-
HUH 10 HAKJIOHHOH NJIOCKOCTH.

4. UccnefioBaHHe 3aBUCUMOCTH MYTH OT BpeMeHH MpPH paBHOYCKO-
peHHOM JIBUXKeHHUU He3 HavyaJIbHOH CKOPOCTH.

5. [lpoBepka runoTe3bl: ecjJHd NPH PaBHOYCKOPEHHOM JBHKeHWUH
6e3 HaYaJlbHOW CKOPOCTH MYTH OTHOCATCA KaK pAJ HEeYETHBIX
yuceJs, TO COOTBETCTBYIOLUIHE MPOMEXKYTKH BpeMeHH OJuHa-
KOBBI.

6. UccareloBaHHE 3aBUCUMOCTH CHJIbl TPEHHUS CKOJIBXKEHHUS OT CU-

Jibl HOPMaJIbHOT 0 JlaBJIEHH .

. Onpepesiende ko3 PpHLHEeHTa TPEHHS CKOJIbKEHHS.

OnpepesieHHe }KECTKOCTH NMPYKHHBI.

9. Onpepiennenue padboThl CHJILI TPEHUA NMPU paBHOMEPHOM JIBHXkKe-
HHMH TeJia M0 TOPU30HTANLHON MOBEPXHOCTH.

10. Onpegenenue paboThl CUJIBI YOIPYIrOCTH MPH I0JALEMe rpy3ac
HUCIIOJIL30BAHHUEM HEINOABHKHOTO U IMOJBUKHOTIO BJIOKOB.
11. M3yyeHHe 3aKOHA COXpaHeHHUA SHEPTHH.

o0

Pazagen 9. MexaHHYeCcKHe K0JIeOaHHUA ¥ BOJIHBI

KosnebaTe/qibHOe  JIBHKEHHE. OcHOBHBIe  XapaKTepPUCTHKMH
KoJlebaHUI: TNepuoJ, 4YacToTa, aMIUIMTyAa. MaTemaTudeckuil H
MpY>KUHHBIA MasTHHUKH. [IpeBpalieHre 3HEPrHH npH

KoJiebaTeJIbHOM JIBHKEeHHH.

3aTyxawuiue KosebaHuA. BeiHyK/eHHble KoslebaHHuA. Pe3oHaHC.
Mexannyeckue BoJsiHbl. CBoHcTBa MexaHHYeckux BoJsH. [Ipo-
JI0JIbHBIE U TMolepeyHble BOJHLL /IJIMHA BOJIHBI M CKOPOCTEL €€ pac-
npocrpaHeHuda. MexaHW4YeCKHe BOJIHbI B TBEP/IOM TeJie, CeHCMHYe-
cKkue BoJiHbl (MC).

3ByK. 'poMKocTh 3ByKa M BbicoTa ToHA. OTpaxeHue 3Byka. HH-
¢ pasByK U yJIbTpa3BYyK.

18



Hemoncmpauuu

1.

2.
3,
4,

5,
6.

HabnrogeHue kosnebaHUMU Tes MoOJ AeHCTBHUEM CHJbI TAXKECTH
M CHJIBbI YIIPYTOCTH.

Hab6uaroaenue Kosile6aHUM rpy3a Ha HUTH M Ha TIPYXKHUHe.
HabarwaeHHe BbIHYKAEHHBIX KOJleOaHUK U pe30oHaHca.
PacnpocTpaHeHue NpogoJibHBIX M IONEepedYHbIX BOJH (Ha Moje-
JIH).

HabaogeHne 3aBUCUMMOCTH BBICOThI 3BYKa OT 4acTOTHL
AKyCTHYeCKHH pe30HaHC.

Jdabopamopnble pabomsbl U ORBIMBI

1.

2

7.

OH]JE,[I,EJIEHHE HacTOoThI H ITepHOga KoJieOaHHH MaTeMaTHYeCcKOo-
ro MadTHHKA.
OHpEﬂE.HEHHE HACTOThI M IIEpHOIgA KoJiebaHHUH Npy:*xHHHOI'O Ma
ATHHEKA

. I"[CCJIE,U,DBE[HHE 3JaBHCHMOCTH NepHOda KoseOaHUH MnoaeellledHHoO-

ro K HUTH rpysa oT JJIHHbBI HUTH.
HccnepoBanue 3aBHCHMMOCTH nepHoaa KoJlebaHHUH
NpyAHHHOoOMasdTHHEKA OT MacCChl I'py34a.

. [IlpoBepka He3aBMCHUMOCTH NepHoja KojiebaHHUH rpysa, nojse-

IIeHHOr0 K HUTH, OT Macchl rpysa.
OnpIThl, JAEeMOHCTPHpPYIOILIHE  3aBUCHMMOCTB  MNepHoJa

KoJlebaHUM NpPYyKMHHOIO MafATHUKA OT Maccbl TIpysa H

MECTKOCTH TNPYIKUHBI.

W3mepenue yckopeHus cBO60AHOTO NajeHHs.

Paszgen 10. JJIeKTPOMArHMTHOE MoJie U 3JIeKTPOMarHHTHEIe

BOJTHBI

JNeKTpoMarHuTHoe MnoJie. JJIEKTPOMAarHuTHble BoJsiHbL. CBoficTBa
3JEKTPOMAarHMTHBIX BOJIH. llIKasa 3/1eKTpOMarHMTHBIX BOJIH. Mc-
M0JIb30BaHHeE 3JIEKTPOMAarHUTHBIX BOJIH JI/Is1 COTOBOH CBA3H.
JneKTpoMarHuTHasa npupoja ceera. CkopocThb cBera. BosiHoBbIe
CBOMCTBaA CBETA.

Hemoncmpavuuu

1.
2.

CBoMcTBa 311 CKTPOMAIHHTHLBIX BOJIH.
BoaHoBBIE CBOMCTBa cBeTa.

Jdabopamopnsie pavomsl U onbimsl

1

H3y4yeHue CBOHCTB 3JIEKTPOMarHWTHBIX BOJIH C MOMOIbI MO-
6uabHoro TesedoHa.

Pazaen 11. CBeTOBBIE ABJIEHUA
JlyyeBasa mojesib cBeTa. McrouyHHuKH cBeTa. [IpaMmosivHeiliHoe pac-
npocrpaHeHue ceera. 3atmenus CosHua u Jlynsl. OTpaxeHue cie-

Ta.

[ln1ockoe 3epkasio. 3aKOH OTpaXKeHHs CBeTa.



[Ipesiomnenue ceeta. 3akoH npesiomjeHus ceera. [losHoe BHy-
TpeHHee oTpakeHWe cBeTa. Ucnmosib30BaHHe MOJHOTO BHYTPEHHEro
OTpaxKeHHs B ONITHYECKHUX CBETOBO/IAX.

JIuuza. Xoa sydyed B JuH3e. OnTHYecKaa cucreMma ¢oToanmnapa-
Ta, MUKpocKora 1 Teseckona (MC). 'mas kak onTu4yeckas cucTeMa.
BJAHU30pYKOCTH H J1aJILHO30PKOCTh.

PaznoxkeHue Gesoro ceeta B cnekTp. OneiTel HetoToHA. Cnoxe-
HHeE CIIeKTpaJIbHbIX LiBeTOR. /Jlucnepcus ceera.

Ademoncmpauuu

1.
2

e

S SO L e

10.
3
12,

[IpsiMosinHeHHOe pacnpocTpaHeHHe CBeTa.

OTpaxkeHHe cBeTa.

[TonyyeHue n3obpakeHHUH B MJOCKOM, BOTHYTOM M BbIMYK/IOM
3epkajax.

[IpesnomsieHHe cBeTA.

OnTHYecKUil CBETOBO/.

Xog siy4eld B cobupalolel JHH3e.

Xoj Jiy4el B pacceMBalolen JIMH3e.

[TonydyeHnue nzob6paxeHHH € MOMOUBIO JIMHS.

[IlpuHuMn gedcTBUsA goToannapaTta, MUKpPOCKONa U TeJiecKo-
na.

Mojsenn rjasa.

PasnoxxeHHe 6Gesioro cBeTa B CIIEKTP.

[TonyyeHue 6enoro cBeTa NpH CJA0KEHHUH CBeTa Pa3HbIX LIBETOB.

Jdabopamopnvie pabombl u onvimul

il

2.

S

~J]

I”ICCJ]E,D,DBEIHHE 3ABHCHMOCTH VIJla OTpaXeHHHd CBeTOBOro Jiy4da
OT yrJia rnnajieH1.

HBY‘IEHH{E XapaKTepHUCTHK HBDﬁpH}KEHHH npeaMeTa B IIJIOCKOM
3epKaJe.

a HCCJ’IE,[[OBEIHP!E 3aBHCHMOCTH yrIJla NpeJloMJIEHHA CBeETOBOro Jy-

Yya OT yrJa naJleHusl Ha rpaHuIe «BO3AyX—CTEKI0».
[TonyyeHue H306parkeHUH € MOMOIbIO coOUparoei JTHH3bI.

. OHDE,[[EJIEHHE (I)OKYCHDFO pacCToOAHHA H ONITHYECKOH CHJIBI CO-

Gupatoule JMH3bI.
OnbITHI MO pasJjiokKeHWIO 6Gesoro cBeTa B CHEKTP.

. OnwITHI MO BOCNPpHATHH LIBETd NPeMeTOB IIPH HX HEI.{;JII{J,E[E'HHH

yepes llBeToBble QUIBLTPHL

Pazaen 12. KBaHTOBBIE ABJIeHHA

OneiTel Pesepdop/ia v nuianeTapHas mo/iesib atoma. Mojiesis aTo-
Ma bopa. Ucnyckanue u norsomenue ceera atomom. Kanrol. Jlu-
HeHW4aTble ClIeKTPHbL.

PasuoakTuBHOCTL. Anbda-, 6eTa- U ramma-usaydenusa. Ctpoe-
HHe aToMHOro sapa. HyknoHHas MmoJiesib aToMHoOro saapa. Usoronsl.
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PapuoakTuBHble npeppauedus. [lepuojy noaypacnaja aToMHbIX
aaep.

Anepuble peakyuu. 3aKOHbI COXpaHeHUs 3apA40BOro U MaccoBO-
ro yvceJl. JHeprus CBA3M aTOMHBbIX Ajep. CBA3b Macchl U 3HEPrUH.
Peakuuu cuHTe3a U geseHusa agep. MctouHuku saHepruu ConHua u
3Bésg (MC).

ApnepHas sHepreTHKa. /leMcTBUA paJU0aKTHBHBIX H3JIYYeHUH Ha
»KUBbIe opraHusmMbl (MC).

Aemoncmpauuu
CreKTpbl U3JYYEHHS U NMOTJIOLLeH .

CneKTpsbl pa3/iMYHbIX Ira30B.

CnekTp BOgOpoOAA.

Ha6arogenue TpekoB B Kamepe BusabcoHa.

PaboTa c4éTYHMKa HOHU3HPYIOLHUX H3JIYYEeHUH.

Perucrpauus Msny4eHUs NMPUPOAHBIX MUHEPaJoOB U NPOAYVK-
TOB.

Jabopamopnvie pabombt u onvimul

1. Habnogende CIUIOIIHBIX W JIMHEeW4YaThIX CIEKTPOB H3Jy4e-

HUA.

2. UccnefoBaHMe TPEKOB: U3MepeHHe 3HePrur YacTHLbI MO ToOp-

MO3HOMY NyTH (1Mo poTorpadpuam).

3. UsMepeHHe pajijHOAKTHBHOIO ¢goHA.

8 Jlstatd B s

[TloBTOPHTENILHO-0606AIHHA MOAY/Ib

[TopTopHuTenbHo-0606mawMUA MoAY/IbL MNpejHa3HavyeH M CH-
creMaTH3alMUM U 000061eHUA NpeIMEeTHOro cojlep:aHus KU ONbITa
JlesdTeNbHOCTH, MPUOOPETEHHOTO NMPH H3yYeHUHW Bcero Kypca ¢$usu-
KH, a Takxe JJad NMoAroToBKH K OCHOBHOMY TocCy/lapCTBEHHOMY 3K-
zaMeHy Mmo GU3MKe AAsS 00yvalwIMXcd, BhIOpaBIIMX 3TOT Y4eOHBIH
npeaMeT.

[Ipy u3y4eHUH AAaHHOTO MOJAYJS Peajru3ylTCAd U CHCTEeMaTH3H-
pyrOTCA BUABI AeATEeJbHOCTH, Ha OCHOBE KOTOPBIX 0obecrneyruBaeTcs
JIOCTHIKEeHHUEe NMpeAMEeTHBIX U MeTalnpe/JMeTHBIX MJIaHUPYEMBIX pe-
3yJbTaTOB 00y4YeHUs, dopMUpyeTcs ecTecTBeHHO-Hay4Has rpaMoTt-
HOCTb: OCBOEHHMEe Hay4YHbIX MeTOJ0B HCCJIe/JOBaHUs SBJEHHUU NMpPHpPO-
JIbl U TEXHUKH, OBJIaJIleHHe YMEHUAMH 06 bACHATL pHU3UYecKHe AB-
JIeHHd, MPUMeHAA MoJiydeHHble 3HaHWA, pellaTh 3aJa4d, B TOM
YHCJle KadeCTBEHHbIE U 3KCITepUMeHTa bHEIE.

[IpUHIIMNIHAABLHO JIeATEJbHOCTHBIH XapaKTep JaHHOro pasjesa
peanusyeTcs 3a CYET TOTO, YTO ydallMecs BBIMOJHAKT 3a/laHus,
B KOTOPBIX UM TpejJiaraeTcs:



- Ha OCHOBE MOJIyYeHHbIX 3HAHWHM Paclo3HaBaTh M HAy4YHO 06bsAC-
HATHL (PU3UYECKHEe SBJIEHUA B OKPYKalIEeH INMpUpojie W INOBcej-
HEBHOH KH3HH;

- MCIIOJIb30BaTh Hay4YHble MeTO/ibl HCCAeJ0BaHHA (PHU3HYECKHUX fAB-
JIEHHH, B TOM YHCJIe AJiAd NPOBEPKH THIIOTE3 U IOJIYYeHUs Teope-
THU4YeCKHUX BbIBO/JIOB;

- 00'bACHATH Hay4YHbIE OCHOBbI HaHbo0Jiee BasKHbIX JOCTHXKEeHHUH Co-
BpeMeHHBIX TeXHOJIOTHH, HapuMep, NPaKTU4YeCKOT 0 HCI0JIb30-
BaHHs pa3/IMYHBIX HCTOYHHKOB 3HEepPrid Ha OCHOBe 3aKoHa Ipe-
BpallleHHWsl U COXPaHEeHHs BCeX U3BECTHbIX BUA 0B 3HEPIUHM.
Kaxkpaa 13 TeM gaHHOro pasziesia BKJYAaeT 3KCIepUMeHTa/llbHOe

ucciegoBanue obobuwawuero xapakrtepa. Pasgen 3aBepluaetcs

npoBejeHHeM JHArHOCTHYEeCKOH M OLeHOYHOH paboThl 3a Kypc oc-

HOBHOH INKOJIBI.

22



NJAHWPYEMBIE PE3YJIbTATbl OCBOEHMA
YYEBHOIO NPEAMETA «®U3UNKA»
HA YPOBHE OCHOBHOIO OBLUErO OBPA3SOBAHUA

H3yyenue yuebHoro npeamera «Pu3uKa» Ha YPOBHE OCHOBHOTO
obulero obpaszoBaHHMA A0JKHO oBecnevyuBaTh JOCTHKEHHUE Cle/lyio-
IIUX JIMYHOCTHBIX, MeTalpeJMeTHbIX U MpeMeTHBIX 0OpasoBaTesib-
HbIX pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YNbTATHI

Hampuomuueckoe gocnumanue:

—IposBJeHHEe HHTepeca K MCTOPUM H COBPEMEHHOMY COCTOSIHHUIO
poccHiicKoH GHU3HYECKOH HAVKH;

—I[eHHOCTHOE€ OTHOLIeHHEe K [JOCTHXEHHAM POCCUHHCKHUX y4é-
HBIX-PH3HUKOB.

Fpﬂﬂft‘f)aHCKﬂE £ (}yxﬂﬂ'Hﬂ-HpﬂﬁL’m&‘EHHﬂE GBOCRHMAHUE.:

—TrOTOBHOCTb K aKTUHBHOMY yYacCTHIO B 06CYXAeHHH 00LeCTBEeHHO-
3HAYMMBbIX U 3THYECKHUX Mpo6JieM, CBA3aHHBIX C MPaKTHYECKHUM
NpHUMeHEeHHEM JOCTHXKEHUH QU3HKH;

—O0CO03HaHWe Ba)KHOCTH MOpaJibHO-3THYEeCKUX NMPHHLHUIIOB B Jed-
TeJIbHOCTH YYE€HOTO.

Iecmemuueckoe 60CRUMAHIE:

—BOCNPUATHE 3CTETUYECKUX KayecTB pU3UYeCcKOr HayKH: eé rap-
MOHHMYHOI'O MOCTPOEHHs, CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH.
Ilennocmu nayunozo RoO3HaAnUA:

—O0CO3HaHHe 1IeHHOCTH PHU3HUYEeCKOW HAYKH KaK MOIIHOI0 HHCTPY-
MeHTa MO3HAHUSA MUPA, OCHOBBI PAa3BUTUA TEXHOJIOTUH, BayKHel-
el cocTapJIsAIENH KYJIbTYPHhI;

—pa3BHUTHE HAYYHOU JIOOO3HATENBHOCTH, HHTEpeca K MccaeoBa-
TeJIbCKOU AesATeJbHOCTH.

Popmupoeanue Kyabmypsl 300pP06b3HA U IMOUUOHATIBHOZO
drazononayuusa:

—O0CO03HaHHEe 1IleHHOCTH Ge3omacHoro obpasa KM3HHW B COBPEMEHHOM
TEXHOJIOTHYEeCKOM MUpe, BaXKHOCTH MpaBuJa O6e30MacHoOro noseje-
HHMA HA TpaHCMoOpTe, Ha Aoporax, € 3JIeKTPUUYEeCKHM H TeNJOBbIM
060pyL0BaHHEM B JIOMAUIHHX YCJIOBHAX;

—cOopMHUPOBAHHOCTbL HaBblKa pedJieKCHUH, IPU3HAHUE CBOEro mnpa-
Ba HA OIIMOKY M TAKOTO K€ npaBa y Ipyroro 4yejoBeka.
Tpyooeoe socnumanue:

—aKTHBHOE y4YacTHe B pellleHUH NMpaKTU4YeCcKUX 3ajay (B paMKax
CeMbHM, LUIKOJbI, IOPoO/ia, Kpasd) TEXHOJIOTMYeCKOH H COolHa/IbHOH
HAMpaBJEHHOCTH, TPeOYHOIHUX B TOM YUcae U PU3UIECKUX 3Ha-
HW;



—HWHTEepecC K MNPaKTUYECKOMY H3YYEHUK NPOPEeCcCUH, CBA3AHHBIXC
pur3uKON.

DKonozuueckoe 6OCRUMAHUE:

—opHeHTaluda Ha NpuMeHeHHe $U3UYeCKHX 3HAHWUH JJIA pelleHUs
3a/1a4 B 06J1aCTH OKpyKalolleH cpe/ibl, IJIAHUPOBAHUSA MOCTYIKOB
H OlleHKH UX BO3MOKHbIX MIOCJeACTBHH AJ151 OKpYyatolel cpelibl;

—O0CO3HaHHe IJ106aJbHOTI0 XapaKTepa 3K0JIOTHYecKUX npobjaeM U
nyTel UX pelieHU.

Adanmauyusa oOyuarowezocs K UiMeHAIOWUMCA YCa06U-

AM COUUAIBHOU U RPUPOOHOU cpeobl:

—noTpebHOCTL BO B3aMMOJIeHCTBHH TIPH BbINOJHEHWH HCCieoBa-
HHUH W NpoeKTOB (PU3UYECKOH HaNpaBJIeHHOCTH, OTKPLITOCTh
OMNbITY H 3HAHUAM APYTHX;

—TOBBIIIEHWE YPOBHSA CBOEH KOMIIETEHTHOCTH 4epe3 MpaKTHue-
CKYI0 1eTe/IbHOCTh;

—noTpebHOCThL B OPMHUPOBAHHUH HOBBLIX 3HaHHH, B TOM 4dHcie dop-
MYJIMpOBaTh HWJeH, NOHATHHA, FHNoTe3b! 0 pU3HYeCKUX 00beKTax
ABJIEHUSAX;

—o0c03HaHHWe JepHIHUTOB COOCTBEHHBIX 3HAHHH H KOMMNETEeHTHOCTEH
B 06J1acTH PU3UKH;

—IJaHHpOBAaHHE CBOEro pa3BUTUA B IPHOOpeTEHUH HOBBIX (GH3U-
YyeCKHX 3HAHHH;

—CTpeMJeHUe aHAJU3UPOBATh U BHIABJIATH B3aUMOCBA3U MPUPO-
J1bI, 001IeCTBA H 3KOHOMHKH, B TOM YHCJIE C HCITOJIb30BAHHEM DH-
3UYEeCKHX 3HAHHUH;

—O0IlleHKa CBOMUX AEHUCTBUH C YYETOM BJAHUAHHUSA Ha OKPYKaIYHO
cpeay, BO3MOXKHbIX IJ1006aJIbHBIX MOCAECTBHH.

METAIMPEAMETHBIE PE3Y/IbTATbI

YHUBEpCaNbHbIE NO3HABATE/NbHbIE AEHCTBHUA

baszoesie nozuueckue oelicmeun:

—BBIABJIATL H XapaKTepPH30BaTh CylLleCTEeHHble NPU3HAKH 06beK-
TOB (ABJIEHHH);

—VyCTaHaBJMBaTh CYLECTBEHHbIH NPHU3HAK KJaacCUuPHUKaIMH, OCHO-
BaHHA AJis 00001eHHA U CpPAaBHEHHH;

—BbIABJIATL 3AKOHOMEPHOCTH U NPOTHBOPEYHs B paccMaTpHBae-
MbIX GaKTax, JJaHHbIX U HAOJAAEHHMAX, OTHOCANMXCA K pusnie-
CKHUM ABJICHUAM;

—BbIABJIATh NPHYUHHO-CJIEJACTBEHHbIE CBA3M NPH HU3Y4YeHHH PU3HU-
YeCKHX SABJEHWH W NPOLEeCcCcOB; AeaTh BbIBOJbl C UCIOJIb30BAHM-
eM JIe/IVKTUBHBLIX M WH/IYKTHBHBIX YMO3aKJNWYEHHH, BBIJIBUraTh
rMNOTEe3bl 0 B3aUMOCBA3AX PHU3IUYECKUX BEJIHYHH;
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—CaMOCTOAITE/IbHO BbIOMpaThL crocobd peureHus y4eOHOH ¢Qulnye-
CKOM 3a3jla4M (CpaBHEHHWE HECKOJIbKMX BapUAHTOB pelleHHs, Bbl-
6op Haubosiee NOAXOAALETO C YYETOM CaAMOCTOATENBHO BblJieJ/eH-
HbIX KpUTepHeB).
bazoewvie uccnedosamenbcKkue oetucmeus:

—MUCIOJIL30BATh BOMNPOCHl KaK HCC/eJ0BaTe/IbCKUH HHCTPYMEHT
[I03HaHMHA;

—IIPOBOJAMUTE 110 CAMOCTOATEJbHO COCTABJIEHHOMY ILJIAHY OIIBIT, He-
CNOKHBIH GU3UYECKUU 3KCepHMeHT, HebOoJbllloe Hccef0oBaHHe
$H3HNYecKoro siBJAeHU;

—OlEHUBATh Ha NMPUMEHUMOCTE U JOCTOBEPHOCTh MHpOpMalHIo,
MOJIVYEeHHYIO B X0/le HCcCJieJOBaHUs WU 3KCIIepUMeHTa;

—caMocToATeJbHO (GOpMYyJHpPOBaThL 0600LeHUs M BbIBOAbI MO pe-
3yJibTaTaM NpoBeJéHHOI0 HabJIl0leHHs, ONbITA, HCC/leJ0BaHUS;

—IpPOTHO3HPOBATh BO3MOMKHOE JlajibHelllee pasBUTHE (QU3HYECKHX
MpoLECCOB, a TAKKE BbIIBUIaTh NpeAosoXKeHHA 00 UX pa3BHTHH
B HOBBIX YCJIOBHAX U KOHTEKCTaX.

Paooma ¢ ungpopmanueii:

—IMNPUMEHATh pa3JIMdyHble MEeTO/Abl, HHCTPYMEHThI M 3aNpoChl NMPH
NoHuCcKe U oTOope MHPOpPMAIMU WK JaHHBIX C YYETOM NpeaJio-
*KEHHOH y4eOHOH PpHU3HUYeCcKOH 3a/ja4uH;

—aHaJIM3MpoBaTh, CHUCTEMaTH3MPOBATh M HHTEpPHpPEeTHPOBAThL HH-
dbopMaL Mo pas/IMuHbIX BUA0B U GOPM NpejcTaB/IeHUs;

—CaMOCTOATEe/IbHO BhIOHpaTh ONTUMaJbHYl0 GOpMy HpejcTaBJjie-
HUA UHPOpMALMH M WJIIOCTPHPOBATh pellaeMble 3aJa4yd He-
CJIO¥KHBIMHM CXeMaMH, iHarpaMMaMH, UHOW rpaduKoOd U UX KOM-
OUHAITUAMH.

YHuBepcanbHble KOMMYHUKATUBHbIE AEECTBHH

Obuwenue:

—B XoJ/le 00Cyx/leHHsA y4eOHOro MaTepHaJsa, pe3yjbLTaToB Jabopa-
TOPHBLIX paboT W MPOEKTOB 3ajaBaTh BOIPOCHI MO CYLIECTBY 06-
Cy»/J1aeMO¥ TeMbl U BLICKA3bIBAThL UJleH, HalleJIeHHbIe Ha pellle- HUe
3a/layy ¥ noJJlepaHue 6IaroXenaTebHOCTH 00LIeHHS;

—COMOCTABJASATh CBOH CY¥K/JI€HHA C CYXJEeHHUAMH JIPYTHX YHaCTHU-
KOB JUajiora, 0bHapy»KUBaThb pa3jIHuUe U CXOJCTBO MO3ULUH;

—BBIpakaTh CBO TOYKY 3PEHHUSA B YCTHBIX U MHCbMEHHBIX TEKCTAaX;

—ny6JHUYHO NPeJCTABIATh Pe3yJibTaThl BbINOJHEHHOT0 GU3IHYECKO-
ro onbITa (3KCNEepPUMEHTA, UCCAEJOBAHHSA, TIPOEKTA).
Cosmecmnuas oeameivhiocms (compyonuvecmeo):

—MOHHUMAaTh U UCIOJb30BaTh MPeUMYyILIecTBa KOMaHAHOW U UHIH-
BUAYaJbHOH paboTbl NMPH pelIeHHH KOHKPETHOHW (PH3MYECKOH
npo6JieMsl;



—IpHHUMATEL L€JIH COBMECTHOH /[lesATe/IbHOCTH, OpPraHH30BbIBATh
NelCTBUA MO eé€ AOCTHKeHMIO: pacnpefefsaTb PoOJH, 06CyxJaTh
npoleccsl U pe3yJibTaTbkl COBMeCcTHOH paboTsl; 06061aTh MHEHHA
HEeCKOJILKUX JII0eH;

—BBIINOJIHATL CBOIO 4YacTb paboThl, JOCTHrasd KayeCTBEHHOro pe-
3yJbTaTa 110 CBOEMY HallpaBJIeHHI0 H KOOPJHHHPYSA CBOH JeH-
CTBHS C JIPDYTHMH YJIeHaMH KOMaH/lbl;

—OlleHUBaTh Ka4eCTBO CBOero BKJa/ia B 061 M NPOAYKT MO KPUTe-
pPHUAM, CAMOCTOATENILHO CHOPMYJIMPOBAHHBIM YYacTHUKAMHU B3a-
MMOJIeHCTBHA.

YHUBepCanbHble perynaTueHble AENCTBUSA

Camoopeanu3zauusn:

—BBIABJATE NP06JieMbl B )KM3HEHHBIX H YYeOHBIX CUTYalLUAX, Tpe-
OVIOIHX A/ pelieHHsT H3UYEeCKUX 3HAHUH;

—OpPHUEHTHPOBATHLCA B Pa3JIMYHBIX MOJAX0/aX TPHUHATHA pellleHHH
(MHAUMBHAYAJIBHOE, TPHUHATHE pelleHus B rpyrne, MpuHATHE pe-
HIeHHWH TPYIINon);

—CaMOCTOATEJNIbHO COCTABJATH aJFOPHUTM pelleHUs GU3HYECKOH
3aja4yM MJIM I[JIaHA MCCejoBaHusl ¢ YYETOM MMERIUXCcH pecyp-
COB M COOCTBEHHBIX BO3MOXKHOCTeH, apr'yMeHTHpPOBaTh Npejsara-
eMble BApUAHTHI pellleHUH;

—JleJlaTb BbIGOp U 6paTh OTBETCTBEHHOCTh 3a pelleHHe.
Camorxoumpons (peghirexcusn):

—/laBaTh a/IeKBATHYIO OLlEHKY CHTYallUH U Npe/JiaraTh NJaH eé u3-
MeHeHHs;

—O0OBACHATL MPUYHHBI JOCTHXKEeHUA (HeJOCTHKEHHS) Pe3y/bTaToB
AesTeNLHOCTH, 1aBaTh OLeHKY IPHOGPEeTEHHOMY OMBITY;

—BHOCHUTb KOPPEKTHBbI B JeATeJbHOCTb (B TOM YHCJie B X0/ BbINOJI-
HeHUA HHU3UYeCKOro HUCCAe[OBaHUsA WM MpoeKTa) Ha OCHOBe Ho-
BbIX 0OGCTOATENbLCTB, U3MEHHUBIIUXCA CHUTYyalMH, YCTaHOBJEHHBIX
OMHO0K, BOBHUKIIIUX TPYAHOCTEMH;

—OIlleHMBaTh COOTBETCTBHE pe3yJjibTaTa 1eJIH U YCJIOBUAM.
IMOUUOHAIBHBII HUHMENTCKM:

—CTaBUTL cebA Ha MeCTO APYTOro YejaoBeKa B Xo/ie Cliopa UJIH HC-
KYCCHH HAa HAYYHYIO TeMY, IOHUMATh MOTHUBbI, HAMEPEeHUs U Jio-
THKY JIpYToro.

IHpunamue ceosn u opyzux:

—IMpPHU3HABATh CBOE MPABO HAa OLIHUOKY NMPH pelieHUuH GpU3IuIYecKux

32a/a4 WJIH B YTBEPHK/ACHHAX Ha HAaY4YHbIe TeMbI H TaKoe 3Ke npago

JIpyToro.
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NMPEAMETHBIE PE3Y/IbTATHI
7 Knacc

[IpegMeTHBIE pe3ybTaThl HA HA30BOM YPOBHE JOJIKHBI OTpPa’kaTb
chopMHUPOBAHHOCTE ¥ 00YYAKONIUXCA YMEHUHN:

—MCIO0JIb30BATh MOHATHUA: PU3HUYECKHe U XMMHYEeCKUe SBJIeHUS;
HabJ/l0ieHue, 3KCIIePUMEHT, MOJleJlb, TUIIOTe3a; eJMHHU bl PHU3U-
YEeCKHX BEJIMYHMH; aTOM, MOJIEKYJIA, arPeraTHhIE COCTOSAHUA Belle-
cTBa (TBEpaoe, KUAKOe, ra3o000pa3Hoe); MexaHU4YecKoe JBHKeHHe
(paBHOMepHOe, HepaBHOMeEpHOe, NMPSAMOJIMHEeHHoe), TpaeKTopHus,
paBHOJeMHCcTBYIOLasA CuJl, AepopmManua (ynpyras, njacTuieckas),
HEeBeCOMOCTb, COO6LaLIuecs COCY/Abl;

—pasauyaTth fABJeHUdsa (AudPy3usa; TensoBoe JBHKEHHe HacTUl, Be-
LleCTBa; paBHOMepHOe JBHXKeHWe; HepaBHOMepHOe JIBHIKeHUe;
UHepLHsA; B3aMMOJeHCcTBUe TeJ; paBHOBecHe TBEpPJABIX TeJ C 3a-
KpemJIEHHOW 0ChI0 BpallleHU#; nepejada JAaBJAeHHSA TBEPJBIMH Te-
JlaMH, ’KHAKOCTAMM M razaMH; aTMocpepHoe AaBjeHHe; TJlaBa- HHe
TeJ; NpeBpalieHUs MeXaHW4YeCKOH 3Hepruu) Mo ONHCaHUK HX
XapaKTepHbIX CBOHCTB M HAa OCHOBE ONBLITOB, JAeMOHCTPUPYIOLIHX
JaHHoe pH3HYecKoe ABJIeHHEe;

—pacno3HaBaTh NPOsABJeHHEe U3YYeHHbIX PU3HYEeCKHX SABJIEHHUH B
OKpY’»KamllleM MHpe, B TOM 4HKcae pU3HYecKHe ABJEHUS B TIPH-
pojie: NpUMephbl JBHKEHHS C Pa3JIMUYHBIMH CKOPOCTAMHU B XKHBOH
M HEeXXUBOH NMpHpoje; AeHCcTBHe CUJIBI TPeHHUA B NPHpoOJe H TeXHH-
Ke; BJIMSIHUEe aTMOoCchepHOoTo /IaBjieHUs Ha )KUBOUW OpraHu3M; mnJja-
BaHHWe pbIO; pbluard B TeJie YeJIOBeKa; IPU 3TOM MepeBOAUTH
NpaKTUYeCcKyH 3aj/layy B y4eOHYIO, BbIAEJATH CYlleCTBeHHbIe
CBOMCTBA/MpPU3HAKHA PUIUYECKHUX ABICHUH;

—OMNUCLIBATh U3YUeHHble CBOMCTBA Tesl W GpU3UYecKHe BJIEHUHA, UC-
noJib3ys ¢u3rvYecKHe BeJIUYMHBI (Macca, 06'bEM, IJOTHOCThL Be-
necTBa, BpeMs, NMyTh, CKOPOCTh, CPeIHAA CKOPOCTh, CHJAA YIIPY-
rocTH, CHJIa TAXKECTH, BeC TeJia, CHUJia TpeHus, JaBjaeHue (TBépao-
ro TeJia, ’KH/IKOCTH, ra3a), BbITAJIKUBaKIIasd cHJa, MeXaHHYecKas
paboTa, MOUHOCTD, IJIEYO CHUJbLI, MOMEHT CHJIbI, KO3PPHUIIHEHT
NOJIE3HOr0 JeHCTBHUSA MeXaHH3MOB, KHHeTU4YecKas U MOTeHLU-
arbHas SHEPTHA); IPHA OTTHCAHUM NMPaBUJBbHO TPaKTOBaTh GU3HU-
YeCKHH CMbICJ UCNOJb3YeMbIX BEJIHYHH, HX 0003HaYeHUA U eJH-
HHIbI (PHU3HUYECKUX BEJMYHH, HAXOAWUThb (OpPMYyJibl, CBA3bIBaKO-
mHe JaHHYH QUIHMYEeCKYH BEeJMYHMHY C JIPYIHMH BeJIMHHHAMH,
CTPOHUTh rpaHUKH U3YYE€HHbIX 3aBUCUMOCTEH PHU3IHYECKHX BeJIH-
YUH;

—XapaKTepUu30BaTh CBOHCTBa TeJl, pU3HUeCcKHe ABJIeHHs U [Ipoliec-
Chl, UCTIOJIL3YA MPaBHJa CJAOKEHHUA CUJ (BAOJb OJHOMU NPAMOIA),



3akoH I'yka, 3akoH [lackass, 3akoH ApxumMeja, NpaB1JI0O paBHO-
BecHs pbivara (6J/10Ka), «30JI0TO€E NMPaBUI0» MeXaHHUKH, 3aK0H CO-
XpaHeHHWsd MeXaHU4YeCKOH 3HepruM; MNpyU 3TOM JIaBaTh CJ0OBECHYIO
GOpMYyJAUPOBKY 3aKOHA H 3alMCbIBaTh €ro MaTeMaTH4YeCKoe Bhl-
paxkeHHUe;

—06'bACHATEL PHU3HYECKHe ABJIEHHUHA, IpoLecchl U CBoOMcTBa TeJl, B
TOM YHUCJIE U B KOHTEKCTe CUTYyal M IIPaKTUKO-OPHEHTHPOBAH-
HOrO XapakKTepa: BbIABJAATbL NPUYUHHO-CJe/ICTBEHHbIE CBA3H,
CTPOUTbL 00'bACHEHHUEe U3 1—2 JIOrHYeCcKUX Waros ¢ Oornopou Ha
1—2 u3y4YeHHBIX CBOMCTBA PU3UYECKHUX SIBJIEHHH, PU3UIECKUX
3aKOHA WJIH 3aKOHOMEePHOCTH;

—pelaTb pacyéTHble 33Ja4i B 1—2 1eHCcTBUSA, HCIIOJIb3YH 3aKOHBbI
1 popmyJibl, CBA3bIBalOLMe (HU3UUECKHEe BeJHMYHHbl: HA OCHOBE
aHa/iu3a YCJ0BHUA 3a/layd 3aMMCbIBaTh KpaTKoe YCJA0BHe, MOJ-
CTaBAATh PH3HYeCKHe BeJIHYUHBI B OpPMYJIbl U TPOBOJAHTL pac-
YEThl, HAXOJHMTh ClIpaBOYHbIe JaHHbIE, HEOOX0JUMbIe JIJisl pellle-
HUA 33/1a4, OLleHHBATh peaJMCTUYHOCTL MoJy4YeHHOH ¢u3nye-
CKOH BEJIMYHHBI;

—pacno3HaBaTh NP06JIeMbl, KOTOPbIE MOXKHO PEIIHUTh MPU TOMOIILH
$bU3UYeCcKHUX MeTO/I0B; B OMKMCAHHH HCC/IeI0BaHUA BbIJEeJATH Npo-
BepsAeMoe npejnoJsoxeHue (runoresy), paszjnyaTh U UHTepIIpe-
THUPOBAaTh MOJIYYeHHbIH pe3y/JbTaT, HAXOJAHTh OLIUOKH B XoJe
ONbITA, AeJIaTh BbIBOJALI 110 €ro pe3yJjbTaTaM;

—MPOBOAUTE OMNbITBI N0 HAOJAWJeHUI (QU3IMYECKHMX FBJEHHH HJIHM
$dU3HMYecKUX CBOWCTB Tes: GopMyaupoBaTh TNpoBepseMble Mpej-
MoJIO¥KeHHsA, COOUPATh YCTAaHOBKY W3 MpeJoKeHHOro obopy/oBa-
HHS, 3aMUCbIBATH X0/ ONbITAa U GOPMYJUMPOBAThL BbIBO/bI;

—BBbINOJIHATE NPAMble U3MePEHHUS] PACCTOAHHWA, BpeMeHH, MaccChl
Tesa, 06'b€Ma, CHJIBl U TeMIlepaTyphbl ¢ UCNOJb30BaHUEM aHaJIOTO-
BbIX U IIMPPOBLIX NPHUOOPOB; 3aNKCbIBaTh NOKa3aHUs NMPUOOPOB
C y4€TOM 3aJTaHHOH abCONMTHOHW MOTPENTHOCTH U3MEPEHUH;

—IMpOBOAUTL HCCHAeI0OBAHME 3aBUCUMOCTH OJHOH (U3UYecKOoH Be-
JIUMMHMHBI OT JIPYTOH € UCTIOJIb30BaHHUEM MpPAMbIX H3MEpeHHH (3a-
BHUCHMMOCTH IIYyTH PaBHOMEPHO JABHKYILerocda Tesjia OT BpeMeHH
JIBHXKEHUs TeJsla; CUJIbl TPEHHUA CKOJILXKEeHUs 0T Beca TeJa, Kave-
cTBa 06pabOTKH NMOBEPXHOCTEM TeJ H HE3aBUCHUMOCTH CHJIBI Tpe-
HUA OT MJIONaJH CONPUKOCHOBEHUA TeJ; CUJBI YIIPYTOCTH OT Y/I-
JIMHEHHUs MPYKUHBI; BhITAJIKHMBAKWIUEH CHJIbI OT 00bLEMaA norpy-
KEHHOHW YaCTH TeJla U OT NMJOTHOCTH KHAKOCTH, €é He3aBUCHMOCTH
OT MJIOTHOCTH TeJia, OT I'JlyOGHHBI, HA KOTOPYI NOTPY>KeHO TeJlo;
YCJIOBHH MJIaBAHUA TeJl, YCJIOBUH paBHOBECHS pbldara v 0JI0KOB);
y4acTBOBATh B MJIAHUPOBAaHHUM y4yeOHHOro uccaegoBaHUdA, COOM-
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PaTk YCTAHOBKY U BBIIOJIHATEL U3MEPEHHA, CJIeJIyH MpealoKeH-
HOMY MJaHy, PUKCUPOBATh PE3YJIbTAThI NOJYYeHHOH 3aBHCHUMO-
cTH PU3UYECKHUX BeJIMYUH B BH/Ie Npe/JoKeHHbIX TabJIMI U rpa-
$GUKOB, leJ1aTh BbIBOABI 110 pe3yJibTaTaM UCCieJ0BaHMS;

—IpPOBOAHUTL KOCBEHHBIE M3MepeHHA (H3HYEeCKHUX BeJIMYHH (MJI0T-
HOCTB BelLlecTBa JKUJAKOCTH W TBEPJOro Tesa; CHJA TPEHUA CKOJIb-
KEeHHsl; JaBJieHHe BO3/yXa;, BbITAJIKUBAWIAas CHJIA, JeHCTBYIO-
nag Ha MOTPY:KEHHOE B })KUJAKOCTb TeJs0; KO3GGHUIMEeHT MmoJje3Ho-
ro JelcTBUA NPOCTbIX MEXaHWU3MOB), cjeAys MpeasoKeHHOH
UHCTPYKIIMU: MIPH BBITTOJHEHUH U3MEPEHHUM cOOUpaTh IKCIEepH-
MEHTAJBHYIO YCTAHOBKY H BBIUHCJISATh 3HAYeHHE HCKOMOH BeJIH-
YHUHBI;

—cob/4aTh NMpaBHJa TEXHHKH 0e30MacHOCTU npu paborte ¢ aabo-
paTOpHBIM 060pyJOBaHHEM;

—VKaz3blBaTh MPUHUMUNbL JAeHCTBUA NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB: BEChl, TEPMOMETP, AUHAMOMETp, coobIlaUMecs co-
cyZbl, 6apoMeTp, pblyar, NOABHXKHBIH M HENIOABHKHBLIHA OJI0K, Ha-
KJIOHHAA MJIOCKOCTE;

—XapaKTepH30BaTh NPUHILMILI JeHCTBUA H3Y4YeHHBIX NPUOOPOB
U TEXHHYECKHUX YCTPOHCTB C ONMOPOH Ha UX ONMUCAaHHUA (B TOM YHC-
Jie: MOAIHITHUKH, YCTPONCTBO BOAONPOBOJAA, M'HJAPABJIHYECKHH
npecc, MaHOMETP, BICOTOMED, MOPILIHEBOW HACOC, apeoMeTp), UC-
N0JIb3ys 3HAHUA O CBOHCTBaxX GHU3NYECKUX AABJIeHHH U Heob6xoau-
Mble pH3HYEeCKHE 3aKOHbI H 3aKOHOMEPHOCTH;

—MpPUBOAUTL NMpUMepbl / HaXoAWUThL HHPOpMAIMI O MpHUMepax
NpaKTUYECKOTO UCNONAb30BaHUA GU3HUYECKUX 3HAHUH B NOBCE/I-
HEBHOMW HU3HHU Aad obecnevyeHUs 0e30MacCHOCTH NPH 0OpalleHUH
c npubopaMH U TEXHUYECKHMH YCTPOHUCTBAaMH, COXpaHEeHHUA 3/10-
POBbA U COBNI/IeHHUS HOPM 3KO0JIOTHYeCKOro NIoBeJeHHs B OKPY-
HarwlleH cpe/je;

—OCYIIeCTBAATL 0TOOP UCTOMHUKOB HHpopmaluu B ceTu UHTepHeT
B COOTBETCTBHUM C 3aJlaHHBIM MOMCKOBLIM 3alpoOCOM, HAa OCHOBE
UMEKIIUXCA 3HAHUMU M NYyTEM CpaBHEHMWS pPas3/IMYHBIX HMCTOYHH-
KOB BBIZeNATh HHOpMAIlUI, KOoTopas sBJAeTCA IPOTHBOpPeYH-
BOW MJIM MOXKeT ObITh HeJJOCTOBEPHOH;

—HCINOJIb30BATh MPH BBITIOJHEHHH YYeOHBIX 33/laHUH HAY4YHO-TMO-
NyJAAPHYIO0 AUTEepaTypy GU3HYECKOT0 Co/lepKaHUA, ClIpaBOYHbIe
MaTepuaJibl, pecypchl cetu UHTepHeT; BaajeTh NPUEMAMU KOH-
CMEeKTHPOBAHWA TEKCTa, Npeobpa3oBaHua MHPOpPMAILMH U3 OJIHOH
3HAKOBOH CUCTEMBI B JIpYTYIO;

—C03/laBaTh COOCTBEHHbIE KPaTKHe MUCbMEeHHbIE U YCTHBIE coobie-
HUA Ha OCHOBE 2—3 MCTOYHUKOB HMHPOpMaLHHU PHU3IUYECKOTO CO-



JleprKaHus, B TOM 4Hc/ie NyOJHYHO JleJiaTh KpaTKHe cooblieHus
0 pe3ysbTaTax MPOEKTOB HUJIH yuebHbIX MCCeIOBAHUM; TPH 3TOM
rPpaMOTHO HCNOJAb30BaTh M3YYEHHBIH MOHATHUHHBIA anmapaT Kyp-
ca GU3UKH, COIPOBOXKAATH BLICTYIIJIEHHE NIPe3eHTaLHeH;

—IIpU BBINOJIHEHHU Yy4eBHBIX [IPOEKTOR W HCC/eJOBAHUH paclipeje-
JISITh 00513aHHOCTH B I'pyIiIle B COOTBETCTBUM C [10CTABJIEHHbIMH
3ajlayaMH, cJeJIMTh 3a BhINIOJIHEHHEM I1J1aHa JeHcTBUH, aleKBaT-
HO OUEHHBATDL cOOCTBEHHBIH BEJIaOd B JE€ATEJIbBHOCTE I'PYIIIILI, BbI-
CTPaHBaTh KOMMYHHKaTHBHOE B3aUMOJeHCTBUe, YYUTbIBAs MHe-
HUE OKPY:KaIU[UX.

8 knacc

[IpeameTHBbIE pe3y/ibTaTbl HA 6a30BOM YPOBHE AOJIKHBI OTpPa)kaTh
chOpMHUPOBAHHOCTD ¥ 00yHAKMIUXCA YMEHHWH:

—MCNOJIb30BaTh MOHATHA: Macca M pasMepbl MOJIEKYJI, TeNJoBoOe
ABHMKEHHEe aTOMOB U MOJIEKYJI, arperaTHble COCTOAHUA BellecTna,
KpHUCTa/IZIM4ecKHe H aMmopdHBIe TeJia, HaChIleHHBIH U HeHacChl-
IeHHbIH Map, BJAAXKHOCTh BO3/lyXa; TemnepaTypa, BHYTPEHHSSA
3Heprus, TeNJOBOH JABHUIraTe b; 3JIeMEeHTAapPHbIH 2JIEKTPHUYECKHUH
3apa/, 3JleKTpHYecKoe MoJie, IPOBOAHUKH H JHU3JIEKTPHUKH, MO-
CTOAHHBIH 3JIEKTPHYECKHUH TOK, MArHUTHOE T10JIe;

—pasJiMyaTh ABJEHHA (TenjioBoe pacluiMpeHHe/okaTye, Tenjaone-
pefiavya, TenJioBoe paBHOBecHe, CMauMBaHHe, KalMWaJsgpHble fAB-
JIeHU#, McnapeHHWe, KOHJeHcallus, MJaBJleHue, KPpUCTal/IH3alud
(oTBepaeBaHHe), KWIIeHHe, TelJonepegada (TenJonpoBOAHOCTD,
KOHBeKLMA, U3JIydeHHe); aJIeKTpHU3alusd TeJ, B3aUMoJelCcTBUe
3apsAJi0B, AeHCTBUA 3JIEKTPUYECKOro TOKa, KOPOTKoe 3aMbIKa-
HHUe, B3aUMO/IeHCTBHEe MAarHuToB, AeHcTBHMe MarHUTHOTO noJisiHa
NPOBOJHUK C TOKOM, 3JIEKTPOMAarHuMTHasA HWHAYKIHA) IO OMNH-
CAHMID MX XapaKTEepPHbIX CBOMCTB M HAa OCHOBE OIbITOB, /IeMOH-
CTPUPYHONIHX laHHOEe PU3UUYecKoe ABIEHHE;

—pacno3HaBaTh NposiBJeHHe U3YYEeHHLIX QU3HYEeCKUX SIBJeHUH B
OKpY’KalollleM MHpe, B TOM 4YHcae Gpu3HYecKHe ABJAEeHHUS B NIPH-
pojie: MOBepXHOCTHOe HaTsKeHHe U KalW/IJIAPHble sABJIEHHUHA B
NpUpoJie, KpHUCTANJBI B MpUpoJe, HaaydyeHHe CoJiHIQ, 3aMep3a-
HHe BOJOEMOB, MOpPCKHe OpHu3bl, oO6pa3zoBaHHe POCHI, TyMaHa,
UHes, CHEera; aJleKTpHYecKUe ABJeHUs B aTMocdepe, aJieKTpuye-
CTBO KMBBIX OPraHU3MOB; MarHUTHoOE noJie 3eMJIH, Jiperd nmosro-
COB, pOJib MarHUTHOTO M0JIF AJ4 KU3HHU Ha 3eMJie, IOJIAPHOE CU-
sSHHE; IPHU 3TOM NepPeBOJAHUTh IPAKTUYECKYIO 3a/1a4y B Yy4ebHYIO,
BbIJI€JIITh CyllleCTBEHHbIE CBOWCTBA/NIPHU3HAKU QU3UYECKUX fAB-
JIEHUH;
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—OIMUChIBAThL M3Yy4YeHHbIe CBOWCTBA TeJs U pU3UYeCcKHe SBJIeHUs, HC-
noJib3ysd ¢u3ryecKHe BeJIMYHUHLI (TeMIepaTtypa, BHYTpPEHHSH
3HEeprus, KOJIMYECTBO TEeIJIOTH], yAel/lbHasA TelJIDEMKOCTE Belle-
CTBAa, yAeJbHas TellJIoTa [IJIaBJIeHHs], yJeJbHadA TellJloTa I1apoo6-
pasoBaHMUs, yae/bHasa TeIlJloTa CrOpaHHUs TOIJIMBA, KO3dpULu-
eHT I0JIe3HOr0 AeHCTBHUA TelJIOBOHM MAllWHbI, OTHOCHUTEJIbHAs
BJQXXKHOCTh BO3/[yXa, 3JIeKTPHYeCKHH 3apsj, cHJia TOKa, 3JieK-
TPpUYeCKoe HallpsKeHHe, CONpOTHBJEHWEe NPOBOJAHHKA, yAeJbHOe
COIPOTHUBJIEHHE BelllecTBa, paboTa U MOLHOCTD 3JIeKTPHUYECKOr o
TOKA); IpPH ONHCAHHHM MNPAaBUJIBHO TPaKTOBaTh (U3HYeCcKUH
CMbICJI UCIIOJIb3YEeMbIX BeJIMUKMH, 0603HAYEeHHUA U e JUHULbl PU3HU-
YeCKHX BeJIMYMH, HaXoAHUTb (POpPMYyJibl, CBA3bIBAIOIHE JAHHYIO
$H3HYeCKy0 BeJUYHHY C APYTHMH BeJIMUMHAMH, CTPOUThL Ipadu-
KH M3YYEeHHbIX 3aBUCHMOCTEH PU3UYECKHX BEJIHYHH;

—XapaKTepH30BaThk CBOHCTBa TeJ, pU3IHYECKHE SIBJIEHUA H NMpo-
LeCChl, MCMOJIL3YA OCHOBHBIE NTOJIOXKEHHUS MOJIEKYJISAPHO-KUHEeTHU-
YeCKOH TeOpHH CTPOEeHHs BellecTBa, NPUHLMI CYNepro3ul Uy 1o-
Jiel (Ha KaueCTBEHHOM YpPOBHe), 3aKOH COXpaHeHUs 3apsapja, 3a-
koH Oma panaa ydacTka uend, 3akoH Jbkoynsa—JleHua, 3akKoH
COXpaHeHHUs IHepPTUH; MPH 3TOM JaBaTh CJAOBECHYI GOPMYJUPOB-
Ky 3aKOHA M 3allMChIBaTh €ro MaTeMaTH4YeCKoe BbIpaXKeHHe;

—0OBACHAThL PHU3IHYECKHE NPoLecChl U CBOMCTBA TeJl, B TOM YHUC/Ie
H B KOHTEKCTe CHUTYalUUH NpaKTHKO-OpUEeHTHUPOBAHHOrO XapakTe-
pa: BBIABJAATL NPUYUHHO-CAEACTBEHHbIe CBA3U, CTPOUTL 00bAC-
HeHHe U3 1—2 JToruYecKHX I1aros ¢ oNopoH Ha 1—2 U3y4YeHHbIX
CBOHCTBA GpU3UYECKHUX ABJIEHHH, DU3UYECKUX 3aKOHOB UJIH 3aK0-
HOMEPHOCTEMH;

—pemaTh pacuyéTHbIe 33/1a4H B 2—3 J1eMCTBHUA, UCMOJIb3YA 3aKOHbI
U GopMyJibl, CBA3bIBalOIIHe PU3UYECKHe BeJIMYHMHBI: HA OCHOBE
aHa/IM3a YCJIOBHUA 3a/layM 3allUChIBATh KpaTKoe YCJOBHE, BhIAB-
JIATH HEAOCTATOK JJAaHHBIX /IJI pellleHus 3a/la4yH, BbIGHUPATh 3aK0-
HbI 1 GOPMY/bI, HEOOX0AUMbIE AJis eé pellleHHs, TPOBOJAUTL pac-
YE€Thl U CPAaBHHUBATh MOJYyUYeHHOe 3HaYeHHe GU3HIeCKOH BeTHYH-
HbI C U3BECTHbIMH JIAHHBIMHU;

—pacro3HaBaTh NpobJeMbl, KOTOPbIe MOXXHO PEelIUTh MNP MTOMOIH
PHUIUYECKUX METO/IOB; UCITOJIL3YS ONMUCAHUE UCCe/J0BAHHS, BhI-
JleNIATh NpoBepsAeMoe NpeJjnoJokKeHue, OlleHHBAaTh NMPAaBUJIBHOCTh
nopsjKa IpoBe/leHUs UCC/eJ0BaHUA, /1eJIaTh BbIBO/lbI;

—MOpPOBO/IUTh OMBIThI MO HaAOMW0D/AeHUID GU3UYECKUX ABJEHHUH WU
bHU3UYeCKUX CBOWCTB Tes (KanuJIJIAPHbIe ABJIeHUSA, 3aBUCMMOCTh
/laBJIEHH A BO3/lyXa OT ero 06’béMa, TeMIepaTyphl; CKOPOCTH MpPo-



1iecca oCThiBaHUs/HarpeBaHHUs IMpU HU3JIYHEeHHUH OT LiBeTa HU3Jy-
yawlueH,/norJjolaniei NoBepxXHOCTH; CKOPOCThL UCITapeHUs BO-
ABl OT TeMIlepaTyphbl XKHUJAKOCTH W ILJIOLAAH eé MOBEepXHOCTH;
3JIeKTpHU3alHs TeJl U B3aHMOJeHCTBUE 3JIEKTPHUYECKHUX 3apsA/0B;
B3aUMOJIeMCTBHE MOCTOAHHBIX MAarHUTOB, BH3ya/iM3allUfl Mar-
HHUTHBIX MOJIEH NOCTOSAHHbIX MAarHMTOB; JA€HCTBHUA MAarHUTHOIrO
MOJIA HA MPOBOJHHUK C TOKOM, CBOHCTBA 3JIEKTPOMArHHUTA, CBOM-
CTBa 3JIEKTPOJABUraTessl MOCTOAHHOIO ToKa): GopMyJIMPORATh
NnpoBepsieMble NpejoJoXKeHus, cobupaTh YCTAHOBKY H3 IpejJio-
YKEHHOr'o 060py0BaHUA; OIIMCHIBATL X0/ OlbITA U GOPMYJIHPO-
BaThb BbIBO/IbI;

—BBINOJIHATE [psAMble HM3MepPeHHsI TeMIlepaTyphbl, OTHOCHUTEJJbHOH
BJIAXKHOCTH BO3/IyXa, CHJIbl TOKA, HANPAXKEHHUA C UCII0JIL30BAHU-
eM aHaJIOrOBbIX NMPHOOPOB H AATYHUKOB PHU3IHUYECKHX BEJHYHH;
CpPaBHHUBAaTh pe3yJjibTaThl U3MEepPeHHUH ¢ y4éToM 3aJlaHHOM abco-
JIIOTHOH MOTPELIHOCTH;

—IpOBOAUTL HCCAeJOBaHUEe 3aBHCUMOCTH OAHOH (pHU3UYECKOH Be-
JIMYUHBI OT JAPYrod ¢ HCHOJIb30BaHHWEM NpAMBIX U3MepeHUH (3a-
BHCHMOCTb COMPOTHBJAEHHA MPOBOJAHHKA OT €ro AJHHEI, MJI0LaAH
monepevyHoro cevYeHUs M YAeJbHOT0 CONPOTHMBJEHHUSA BellecTBa
NPOBOAHUKA; CHJIbI TOKA, WAYLIEro Hepe3 NpPOBOAHMK, OT Hamps-
»KEHUs Ha NMPOBOJAHUKeE; HCCJeA0BaHHe MmocseloBaTe/IbHOTO M Ma-
paJlie/IbHOTr0 CoeIMHEeHUH NMPOBOAHUKOR): MJIAHUPOBATL HCCeM0-
BaHUe, cOGUpATh YCTAHOBKY M BbLINOJHATL H3MepeHUHd, cleayd
npeAaoXKeHHOMY IUIaHy, GUKCUpPOBaThL pe3yabTaThl MOJY4YeHHOH
3aBMCHMOCTH B BHUJie TaOJHI U rpadHKOB, JeJlaTh BHIBOJIBI MO pe-
3yJIbTaTaM UcCae/J0BaHUSA;

—MNpPOBOIUTh KOCBEHHbIE M3MepeHHA PHU3UYECKUX BEAUYUH (yaeb-
Has TernJoéMKOCTh BellecTBa, CONMPOTHBJIEHHUE NMPOBOJHHKA, pa-
60Ta M1 MOIHOCTD 3JIEKTPUYECKOro TOKa): MJIaHUPOBaTh U3Mepe-
HHUA, COOHUPATh 3KCNIepPUMEHTANLHYI YCTaHOBKY, CieJyA npeaJio-
YKEHHOW UHCTPYKIIHUH, H BLIYHCIATL 3HaYeHHe BeJITHYUHBI;

—co6n0AaTh MpaBUJa TEeXHHKH Oe30TacHOCTH TpH paboTe c nabo-
paToOpHbLIM 060pY0BAHHEM;

—XapaKTepU30BaTh NMPUHIMIBI AeHCTBUA M3Y4YEeHHbIX NpUOOpPOB
M TEXHHYECKHUX YCTPOHCTRB € ONOPOH Ha UX ONMCAHHKA (B TOM YHMC-
Jie: CUCTeMa OTOIUIEHUA JOMOB, TUrpoMeTp, napoBas TYpO6HHa,
aMInepMeTp, BOAbLTMETP, CHETYUK IJIEKTPUYECKOH IHEPTHH, 3JEK-
TPOOCBETHTEJNIbHbIE MPUOOPHI, HarpeBaTe/bHbIE AJEKTPONPHOOPHI
(npuMepsl), 3JIEKTPUUYECKHE NMPeIOXPaHHUTENH; 3JIEKTPOMArHMT,
3JIEKTPOJIBUTATE/Ib MOCTOAHHOrO TOKA), UCTIOJIb3YS 3HAHHUSA O
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CBOHCTBaX (pU3UYECKHUX ABJIEHUH U HeobXoJUuMble PpHUIHYECKHE
3aKOHOMEPHOCTH;

—pacro3HaBaThk pPOCThble TeXHUYeCKHe YCTPOUCTBA W U3MepHUTelb-
Hble NPUOOPHI 10 CXeMaM U CXeMaTUYHbIM PHUCYHKaM (3KUKOCT-
Hblil TEPMOMETp, TEPMOC, ICUXPOMETpP, TMFPOMeETp, ABUraTeslb
BHYTPEHHEero CropaH#sl, 3JIeKTPOCKOII, pe0CTaT); COCTaBJAAThb CXe-
MBI 3JIEKTPHYECKHX LleNeH C mocjefoBaTeJbHBIM H IapaJijie/b-
HbIM CO€JMHEHHEeM 3JIEMeHTOB, pa3J/iiyas YCcJ0BHbIe 0003HaAYeHUA
3J1eMeHTOR 3JIEKTPUYECKHX Liellei;

—IPUBOAUTL IIPUMepbl/HAaX0AU Tk UHGOPMALMIO O NIpUMepax IpakK-
THYECKOr'0 MCNOJb30BaHUA GU3INYeCKUX 3HAHUH B NOBCeJHEBHOH
»KU3HH JJ1s1 obecrnedyeHusi 6e30MacCHOCTH NpHU obpaleHUH ¢ npubo-
paMH U TeXHHYeCKHMH YCTPOHCTBAaMH, COXpaHEeHUs 3[0POBbA H
co0JII0OIEHHSA HOPM 3KOJIOTHYECKOTO MOBeJeHHs B OKpy:KalolleH
cpeje;

—OCYLEeCcTBJASTh NOUCK UHPOpPMALMKM (PU3MYECKOro cojepKaHus B
ceTu MHTepHeT, HA OCHOBe MMENLUXCA 3HAHHH M NYTEM CpaB-
HeHHs [AOMOJHUTEJNbHBIX MCTOYHHKOB BbIAENATH HHPOPMALHMIO,
KOTOpasA ABJAETCA MNPOTHBOPEYUBOH HJH MOMXeT ObITh HeAOCTO-
BEPHOM;

—HCMNO0JIb30BaThk NMPH BbLINOJHEHHUH yHeOHbIX 3a/laHHUHA HAY4YHO-IO0-
NyJSPHYIO JUTEepaTypy PU3UYECKOT0 cofiepKaHusl, CIpaBoOYHbIe
MaTepuaJsibl, pecypcbl ceTH HWHTepHeT; BJIaJeTL NpUEMaAMHU
KOHCIIEKTHPOBaHHUA TeKCTa, Npeobpa3oBaHuA HHGoOpMaLHU U3
O/IHOH 3HAKOBOH CHUCTEMBI B IPYTIyIO;

—cCo03/laBaTh COOCTBEHHbIE MUCbMEHHbIe U KpaTKHe YCTHBbIE coobiie-
HUA, 00606maa HHGOpMaIHI0 M3 HECKOJbBKHX HUCTOYHHUKOB (pU3H-
YeCcKOTro cojlep:KaHHs, B TOM 4HcAe NyOJAHYHO MpeJCcTaBiATh pe-
3yJbTAThl MPOEKTHOH WAM HCCHAe0BaTeNbCKON /1eATeNbHOCTH;
MpH 3TOM IPaMOTHO HCIOJbL30BaTh U3YYEeHHBLIH MOHATHHHBINA ar-
napatT kKypca $U3UKH, CONPOBOXKAAThL BBICTYIMJIEHHE Mpe3eHTa-
IHeH;

—TMPH BLINMOJHEHUH YUYeOHbBIX MPOEKTOB U MCC/Ie/loBaHUN PHU3UYe-
CKHX MpOIeccoB pacnpefensaTh 00A3aHHOCTH B rpyIne B COOTBET-
CTBHUM C MOCTaBJEHHBIMH 33jJla4aMH, CJIe/IUTh 3a BBINOJHEHUEM
nJjaHa JieMCcTBUH M KOPPEKTUPOBATh €ro, a/lecKBaTHO OlLEHUBATh
cOBCTBEHHBIN BKJIAJ, B JleATe/IbHOCTh FPYIIbl; BLICTPAUBATL KOM-
MYHHKAaTHBHOE B3aWUMOJIEUCTBHE, IPOABJIAA FOTOBHOCTb pa3pe-
HaTh KOHQPJIHUKTHI.



9 knacc

[IpegMeTHBIE pe3yJIbTaThl HAa ODA30BOM YPOBHE JIOJIKHBI OTpPakaTh
chopMHUPOBAHHOCTH Y 00YUYAKOMIUXCA YMEHHWH:

—HCIOJIb30BaTh IOHATUA: CHCTEMA OTCYETA, MAaTepHaJibHas TOYKa,
TPaeKTOPHS, OTHOCUTENIBHOCTE MeXaHU4YecKoro JABHXKeHUd, Je-
dopmauusa (ynpyras, InJjacTu4deckasi), TpeHHe, LeHTPOCTpeMHu-
TeJibHOEe YCKOpPeHHe, HEBECOMOCTh M Ieperpys3KH; LeHTp TsKe-
CTH; abCOJIIOTHO TBEPJOE TeJO, LEHTP TSXKECTH TBEPAOro TeJia,
paBHOBeCHEe; MeXaHHYeCKHe KoJiebaHHs U BOJIHBI, 3BYK, HHQpas-
BYK WU YJbTPa3BYK; 3JIEKTPOMarHUTHbIE BOJIHBI, IIIKaJia 3JIEKTPO-
MarHUTHBIX BOJIH, CBET, 6JIM30PYKOCTb U 1aJIbHO30PKOCTb, CITEeK-
TPbI UCIIYCKAHUSA U NOrJIoUeHUs; anbda-, 6eta- ¥ raMmma-usJjyde-
HHA, U30TOIL, A/lepHas IHepreTHKa;

—pa3nu4yaThk ABJIeHHA (paBHOMEpPHOE M HepaBHOMEpPHOEe MpsAMOJIH-
HelHoe JIBUKeHHe, PaBHOYCKOpeHHOoe NMpAMOoJIMHeHHoe JIBHXKe-
HUe, cBOGOJHOE MajieHHe TeJl, pPABHOMEpPHOe JBHKEeHHUEe M0 OKPYXK-
HOCTH, B3aUMOJeHCTBHE TeJI, peakKTHBHOe JABHXKEHHUe, KoJieba-
TeJIbHOE JIBHIKEHHE (3aTyXarwllHe U BbIHYK/leHHble KoJiebaHHs),
pe3oHaHCc, BOJMHOBOE ABHXKEeHUE, OTParkeHHe 3BYKa, MPAMOJHUHEH-
HOe pacnpocTpaHeHHe, OTpaXKeHHe W NMpesioMJeHHue CBeTa, MoJ-
HOe BHYTpeHHee OTpa)KeHHe CBeTa, pas/joxkeHHe Gesioro ceeTa
B CIIEKTP W CJO¥KeHHe CITeKTpaJbHbIX [IBETOB, JIUCIIEpPCHUA CBETA,
ecTeCTBeHHasi paJIMOAKTHBHOCTb, BO3HUKHOBeHHWe JIMHeH4aToro
CrleKTpa M3JIy4eHHH) 10 ONHUCAHUI0 UX XapaKTepHBIX CBOUCTE U
Ha OCHOBE ONBITOB, IEMOHCTPHPYIOUIHUX JaHHOe pU3HYecKoe sB-
JIEHHE;

—pacrno3HaBaTh MposABJeHHE U3YYEeHHBIX PHU3HYECKHX sABJEHHUH B
OKpy»KariIiemM Mupe (B ToM yHucae pHU3UYECKUe ABJIEHHUA B MPU-
poJie: MPUJAUBLI M OTJIMBLI, ABHKeHHe naHeT CoMHeYHOH cHUCTe-
MBI, peaKTHBHOe JBHKeHHe KHBLIX OPraHU3MOB, BOCHpPHUATHE
3BYKOB }KMBOTHBIMH, 3eMJIeTpACEHHE, celicCMUYecKHe BOJIHBI, Y-
HaMH, 3X0, I[BeTa TeJl, ONTHYECKHE sIBJeHUA B TIpUpoje, 6UoJ0-
ruyeckoe JeucTBHe BHJAUMOro, yabTPadHONETOBOr0O U pPEeHT-
reHOBCKOI'0O H3JIy4eHHH; eCcTeCTBeHHbLIH paJHOaKTHBHBLIH (oH,
KOCMHYECKHE JIVIH, PaJIH0AKTHUBHOE U3JIyUeHHe NMPUPOAHBIX MU-
HepaJioB; JAeHCTBHE palMOAKTUBHBIX U3JYYeHWH Ha opraHusM 4e-
JIOBeKa), IpY 3TOM IMEepPeBOJIUTh NPAKTHYECKY 3aja4dy B y4eb-
HY10, BbIJIEJISTH CYLleCcTBeHHble CBOHCTBa/NpU3HAKH ¢H3HYe-
CKUX ABJIEHHUH;

—OIMHUCbIBATH H3Y4YEeHHbIe CBOHCTBA TeJ U GHU3UYeCKHe ABJIEHUH, UC-
nosib3ys GpusanyeckKkre BeJIMUUHBI (Cpe/iHSAs U MTHOBeHHas CKO-
pOCTL TeJia IPH HEPaBHOMEPHOM JIBUXKEHHH, YCKOPEeHHe, epeme-
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lieHHe, [IYTh, YIJIOBad CKOPOCTEL, CHJIA TPEeHHH, CHJIA YIIPYTOCTH,
CHJla TAXeCTH, yCKopeHue cBOOOAHOTO NajieHusA, Bec Tesa, UM-
NyJIbC Tesa, UMIYJIbC CHJIbI, MEXaHHWYecKass paboTa U MOLHOCTb,
MIOTeHUHaJbHAA 3HEPrus TeJia, IOJAHATOro Ha/Jl IOBEPXHOCTbIO
3eMJIH, [IOTeHLHaJ/IbHAA 3HEPrud CKATOH NPYKHUHbI, KHHeTH4Ye-
CKas 3Heprus, [oJHasA MeXaHH4yecKas SHeprusd, [lepHo/ H 4yacToTa
KoJsiebaHUWM, IJIMHA BOJIHbI, TPOMKOCTb 3ByKa M BbICOTa TOHA, CKO-
pPOCTh CBeTa, I0KasaTeJib NPeJOMJIeHHUs cpe/ibl); IPHU ONHUCAHHH
NpPaBHJbHO TPAKTOBAaTh PHU3WYECKHH CMBIC/ UCIOJIb3YeMBIX BeJIH-
YHH, 0603Ha4YeHHUA U eJUHHUIbI PU3UYECKHUX BeJIMYHMH, Hax0AHUTh
dbopMynbl, cBA3BIBalONIHE JaHHYIO GU3UIECKYI0 BEJIMUYUHY C IpY-
TMMH BeJIMYMHAMH, CTPOUTh rpaMKH U3yYeHHBIX 3aBUCUMOCTeH
PHIHUYECKHX BeJIUYHH;

—XapaKTepHU30BaTh CBOMCTBA TeJl, pU3UUeCKHe ABJIEHUS U IpoLec-
Chbl, UCNIOJIL3YA 3aKOH COXpaHeHHdA 3HepPrHH, 3aKOH BCEMHPHOro
TATOTEHUA, TPHHLMI CYNePNO3ULHH CUJI, TIPHUHIHUIT OTHOCUTEJ b-
HocTH 'asinies, 3akoHbl HbIOTOHA, 3aKOH COXpaHeHHA UMNYJib-
Ca, 3aKOHbI OTPa)KeHHUs1 U NPeJIOMJIeHHsl CBeTa, 3aKOHbI COXpaHe-
HHUHA 3apAJ0BOTO0 H MacCOBOT0 YHCeJ MPH ANepPHBIX peaKIHUAaX;
NpH 3TOM JlaBaTh CJA0BECHYI0 GOPMYJMPOBKY 3aKOHa W 3aMMChI-
BaTh €r0 MaTeMaTH4YeCKOe BbIpaXKeHHe;

—O06BACHATH PU3IHYECKHE NPOLecchl U CBOKUCTBA TeJl, B TOM YHCJIe
M B KOHTEKCTe CHTYal Ul MPaKTHKO-OPUEHTHPOBAHHOTIO XapakTe-
pa: BBIAABJATH NPUYHUHHO-C/IeICTBEHHBIE CBA3U, CTPOUTH 00'BAC-
HeHHWe U3 2—3 JIOTUYeCKHX L1aros ¢ ONopoH Ha 2—3 U3YYeHHbIX
cBOHCTBa GpU3NYeCKHUX ABJIEHUH, PU3NYECKHX 3aKOHOB UJIH 3aKO-
HOMEepHOCTeH;

—pemaTh pacyéTHbIe 3a7a4M (onMpariMecs Ha CUCTeMy M3 2—
3 ypaBHeHHH), MCIIOJIL3YA 3aKOHBI U QOpPMYJibl, CBA3bIBAIOLIHE
¢pH3NYecKHe BeJIMYUHBL: HA OCHOBE aHA/IM3a yCJI0BUA 3a/1a4H 3a-
MHUCBIBAaTh KpaTKoe YCJ0BUe, BLIABAATL HeJoCTalollHe UJIH H30bI-
TO4YHBIE JlJaHHBIE, BIOUpPATh 3aKOHbI U GOPMYJbl, HEOOXO/UMbIE
JJIsl pelleHusd, MPOBOJUThL PacyéThl H OLlEHUBATL PeaMCTHYHOCTD
NOJIy4EeHHOI'0 3Ha4YeHHsA PU3HIEeCKOH BeJIMYHUHBI;

—pacno3HaBaTb Npo6JieMbl, KOTOPble MOXKHO PellHTh NPH MOMOLILH
$H3HYEeCKUX METO/0B; UCMOJIL3Ys ONMHCAaHWEe UCCIeJ0BaHUs, BbI-
AeJIATh NpoBepsaeMoe NnpejnoJio¥eHHe, OlleHHBaTh NPaBHJILHOCTh
nopfAjKa NpoBeJeHHs WCccaeJoBaHus, [eJlaTh BbIBOJIbI, HHTEPIIpe-
THPOBAaTh Pe3ybTaThl HAGJIOJEHHUH U OTNIBITOB;

—IIPOBOJIUTh OMLIThI 10 HAGJIIOAeHHIO PUIHYECKHX ABJEHHH UK
dU3UYECKUX CBOMCTB TeJl (M3ydYeHHe BTOporo 3akoHa HbloTOHa,
3aKOHA COXpPaHEeHHH IHEPryH; 3aBHCUMOCTh NNEpHO0/1a KoJiebaHHuH



NPY*MHUHHOTO MadTHHKA OT MaccChl I'py3a W KECTKOCTH MPYXKHHbBI H
HEe3aBHCHMOCTh OT aMIUJIMTY/Abl MaJbiX KoJsiebaHHH; NpAMOJIH-
HelHOe pacnpocTpaHeHWe CBeTa, pa3JioKeHUe OeJloro CBeTa B
CIIeKTp; U3y4YeHHe CBOHCTB H300pa)keHWUHA B IJIOCKOM 3epKaje M
CBOMCTB H300pakeHMsl npeaMeTra B cobupalolieid JMH3e; Ha-
GaoeHre CIJIOWHBIX W JHHeHYaTbIX CINEeKTPOB H3Jy4YeHWsdA): ca-
MOCTOSTENILHO COOMPATh YCTAHOBKY M3 U30BLITOYHOro Habopa 060-
PYAOBaHHA; ONMKCBIBATE X0/ ONBITA U €ro pesyJbTaThbl, GOpMYyJIH-
poOBaTh BBIBO/bI;

—IpOBOJUTE MNPH HeO6XOJMMOCTH CEepHI MNpAMBIX H3MepeHHH,
onpejess cpejiHee 3HaYeHHe H3MepsieMOH BeJUYHHBI (PoKycHOe
paccTosiHhe cobupalouen JUH3b1); 000CHOBBLIBAThL BbIOOp cnocoba
M3MepeHHs /U3MepUTeIbHOIO Npubopa;

—NpOBOAUTL HCCJIe[0BaHUe 3aBUCHUMOCTel GU3NYeCKUX BeJIMYMH C
UCMOJIb30BAHHEM TNPAMBIX H3MepeHWH (3aBUCMMOCTb NYTH OT
BpeMeHM MPH PaBHOYCKOPEHHOM JBWXKeHUH 6e3 HayaJIbHOH CKo-
pocTH; nepvoja KojsebaHHH MaTeMaTHYeCKOro MassiTHHKA OT JJIM-
Hbl HUTH; 3aBMCHMOCTH yIJla OTpa)KeHHWs cBeTa OT yrja najeHus
U yrja mpeyioMJeHHMs OT yrJja NajeHHsd): NMJaHUpOoBaTh HCCAe0-
BaHHe, CaMOCTOSATeJbHO COBHUpATh YCTAHOBKY, QUKCHpPOBAThH pe-
3yJbTAThl MOJNYYeHHOH 3aBUCHUMOCTH GHU3MYECKUX BeJIMYHH B BU-
ne Tabaul U rpadUKoB, AeNaTh BBIBOJbI N0 pe3yJbTaTaM HCCae/10-
BaHHA;

—MOpPOBOJHTEL KOCBEHHbIE H3MepeHHA PU3UIeCKHUX BeJUYUH (cpef-
HAS CKOPOCTb M YCKOpPeHHe TeJia NPU PaBHOYCKOPEHHOM JIBU-
YKEHHH, YCKOpeHHe CBOGOHOTO MajJieHUs, ECTKOCTh MPYKHUHbI,
K0o3pPUIMEHT TPEeHUA CKOJIbXKEeHHMdA, MexXaHHW4yeckasd paborta H
MOUIHOCTb, HaCTOTa H Mepuo/i KoJebaHHH MaTeMaTHYeCKOroH
NPYKHMHHOTO MasgTHHKOB, ONTHYECKas CHJIa cobuparolieid JHH-
3bl, paJJHOAKTHBHBINA QOH): MJIAHHPOBAaTh U3MepPeHHs; cCObHUpaATh
3KCIIEPUMEHTANbHYI0 YCTAHOBKY H BBITIOJIHATh U3MepeHHs, clie-
Ny TIpeJyI0XKeHHOM UHCTPYKIIMK; BBIYUCAATL 3HAaYeHHe BeJTUYU-
Hbl M AaHa/IM3UPOBAThL MNOJYyYeHHble pe3yJbTaThl C Y4ETOM
3a/IaHHOM MOrpelHOCTH H3MepPeHHH;

—co60aTh NpaBUJa TeXHUKHU 6e30MacHoCTH npu pabore c nabo-
paTOpPHBIM 060PY/IOBaHHEM;

—paz3JMyaTh OCHOBHBIE [MPU3HAKH U3YYEHHBIX QU3NYECKUX MO/le-
Jier: MaTepHaabHas To4YKa, abCoMIOTHO TBEPAOE TEN0, TOYEYHBIH
UCTOYHHMK CBeTa, JIy4, TOHKas JIMH3a, JIaHeTapHas MoJeJb aTo-
Ma, HYKJOHHas Mo/ieJib aTOMHOTO /1pa;

—XapaKTepU30BaTh NPUHIUIbI JEeUCTBUA U3YHYEHHBIX NTPUOOPOBH
TEXHUYECKHUX YCTPOHCTB C ONOPOH HAa UX ONKUCAHUsA (B TOM YMC-
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Jie: CnuaoMeTp, AaTYHKH IMOJIOKEHHA, PACCTOAHHA H YCKOPEHMA,
pakKeTa, 3XO0JIOT, OYKH, TepHcKomn, doToannapaT, ONTHYeCKHe
CBETOBO/IbI, CINEKTPOCKOMN, [J03UMMeTp, KaMepa BuiabcoHa), Hc-
[10J1b3ysl 3HAHUA O CBOMCTBaX PHU3UYeCKHUX ABJIEHUH K HeobXoaU-
Mble pU3HMYeCKHe 3aKOHOMEPHOCTH;

—HCII0JIb30BaTh CX€Mbl H CXeMaTHYHbI€ PUCYHKH U3Y4YEeHHBIX TeX-
HUYECKHUX YCTPOWUCTB, U3MEPHTEJIbHbIX MPHOOPOB U TEXHOJIOTH-
YeCKHX MPOoLEeccoB MPH pelleHUH yueOHO-NMpaKTHUYeCKHUX 3ajay;
ONTHYECKHE CXeMbl [Jifl NOCTPOeHHUs H306paskeHHUH B IJIOCKOM
3epkaJie ¥ cobHpalolieil TMH3e;

—IPpUBOJAHTbL IIpUMeEpPbl/HAaxX0AWTh HHPOPMALIMIO O NIpUMepax Ipak-
THUYECKOT0 MCMOoJib30BaHHWA (U3MYECKHMX 3HAHMH B MOBCEJHEBHOH
KU3HM A5 obecrieyeHus 6e301acHOCTH NpU obpalleHHUH ¢ npubo-
paMH U TeXHHWYeCKHMH YCTPOHCTBAaMH, COXpaHeHUs 30pPOBbA U
coba0ieHUsA HOPM 3KOJIOTHYECKOTO MOBeJeHUS B OKpyKalolleH
cpeje;

—OCYLeCTBJIAATE OMCK MHPOpMallMM HU3HYECKOT0 cojlep:KaHudA
B ceTH MHTepHeT, caMmocToATENIBHO GOPMYJIMPYA IOUCKOBbBIN 3a-
poc, HAXOJMTh MYTH OMpejejieHHsA JOCTOBEPHOCTH MOJYUYeHHOH
MH(POpPMAIMM Ha OCHOBE MUMEKUIUXCA 3HAHUU U JONOJHHUTEJIb-
HBIX HCTOYHHKOB;

—MCMNOoJIb30BaTh MPH BbINOJHEHWH Y4eOHBIX 3a/laHWH HAy4YHO-I0-
NyJIApHYIO JIATepaTypy GHU3HYECKOTO COepKaHMs, CripaBoOYHbIe
MaTepHaJsibl, pecypcbl ceTH HWHTepHeT; BJajgeTb NpHEMaMH
KOHCIIEKTUPOBAaHUS TeKCTa, NpeobpaszoBaHUA UHOpMALUU M3
0/JHOH 3HAKOBOH CUCTEMBbI B IPYTYIO;

—C03/1aBaTb COOGCTBEHHBIE NMHUCbMEHHbIE H YCTHhIE cooblleHWA Ha
OCHOB€ HHGQOPMaIMH M3 HECKOJbKHX HMCTOYHUKOB (U3IHYECKOTO
cofepiaHusdA, MYyO6JAMYHO MpeACTaBAATbL pe3yJbTaTbl MPOEKTHOH
MJIM HCCAef0BaTeNbCKON JAeATeJbHOCTH; NPH 3TOM IPaMOTHO HC-
MoJb30BaTh U3y4eHHBIH NMOHATHHHBIM anmapaTr M3y4aeMoro pas-
nena GU3IMKKM M COMPOBOK/AATHL BBLICTYIJIEHUE Mpe3eHTaluel c
Y4ETOM 0COOEHHOCTEH ayITUMTOPHH CBEPCTHUKOB.
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TEMATUYECKOE NMIAHWPOBAHUE

7 wnacc (68 )

HayKa o npupoje
(24)

Slenenusa npupoasl. @usnye-
CKHe ABJIEHUs: MeXaHHYe-
CKHe, TellJ0BbIe, d/IeKTpHYe-
CKHe, MAarHHUTHbIE, CBETOBLIE,
3BYKOBbIE

TeMaTHYeCKH OcHOBHBIE BHABI J€ATEJbHOCTH YYaIHXCH
OcHOBHOE cojepaHHe e,
610K, TeMa (Ha ypoBHe y4eGHbIX JeHCTBHIT)
Pazgen 1. du3znka H eé poab B N03HAHHH OKpyXawiero mupa (6 1)
PuzuKa — du3rka — HayKa o npupo/ie. | BoisiBieHHe pasiuvuid Mexay GHU3HYeCKMMH U XHMHYeCKHMH

npeppameHuaM (MC — xumusa).

PacnosnaBaHue ¥ KnaccupuKauusa GU3HMYECKUX ABNEHHH:
MeXaHH4YeCKHX, TeIIJI0BLIX, JJIeKTPUUEeCKHX, MATHUTHBIX
H CBETOBBIX.

Ha6nwoaeHue ¥ onucaHye GU3HYECKUX ABJIEHHUH

duznyeckue
Be/IHYHHBI (2 4)

dusHyeckHe BeJUIHHEL
HamepeHHe PHUIHILCKHX
BeJIMYNH. Pusuveckue
npubopel. [lorpemwtocTes
H3MepeHHH. MexayHapogHasa
cHCTeMa eJJHHHI]

Onpe/ieJleHHe [eHBI JIeJIEHHs LIKaJbl H3MEPHTEJIBHOrO npHbopa.
H3amepeHue MHHEHHBIX Pa3MepoOB TeJs H MPOMEKYTKOB BPEMEHH
C y4ETOM NOrpelHocTel.

H3mepeHHe 06BEMa KHAKOCTH H TBEPAOTO TeJa.

H3mepeHHe TeMIepaTypbl NMPH NOMOLH KHAKOCTHOTO TEPMO-
MeTpa H JaT4YHKa TeMnepaTyphl.

BhinosiHeHHe TBOPYECKUX 3a/laHUH Mo MOHUCKY CocoboB H3Mepe-
HHA HEKOTOPLIX PH3NYECKHX XapaKTePUCTHK, HAIPHMED
pasMepoB MaJbIX 06 BEKTOR (BOJIOC, MPOBOJIOKA), VAATEHHBIX
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06'bEKTOR, 6OBIIHX PACCTOAHHI, MalBbIX TIPOMEKYTKOR
BpemeHH. O6cynaeHHe NpeaaraeMblx crocoGoB

EcTecTBeHHO-
Hay4HBIH MeToJ,
nosHaHus (2 4)

Kak dusuka u gpyrue
ecTecTBeHHbIe HayKH HM3y4a-
T npupoay. Ecrecreen-
HO-Hay4YHLIH MeTo/ [o3Ha-
HUA: HAGI0JeHHe, TOCTAHOB-
Ka Hay4HOT0 BONpoca,
BBIJIBH}KEHHE THIIOTESs,
JIKCIEePUMEHT M0 NPOBepKe
runoTes, o6bAcHEHHE HABII0-
naeMoro ssaeHus. Onucanue
¢uBHYeCcKUX ABJIEHHUH C TOMO-
b0 Mo/JleJieH

BoblBMIKEHHE THITOTES, 06bACHAIOIMX NPOCThIE ABJEHHA,
HanpumMep:

— M04YeMy OCTaHaBJMBAETCA ABHXYLIEecs 110 TOPH30HTaJbHOH
MOBEPXHOCTH TeJl0;

— To4eMY BIKapKYH MOTOAY B CBETJION o e IpoXIajHeH,
4eM B TEMHOHM.

[Ipennoxenne crioco60B NPOBEPKH THIIOTES.

[poBe/ieHHe HCCIEJ0BAHUSA 110 NMPOBEPKe KaKOH-1H60 THnoTe-
3bl, HAIPUMeP: JJalBHOCTB NOJIETA [IapHKa, MYIEHHOT0 FOpH-
30HTaJbHO, TeM GoJblle, 4eM GOJIbIIe BLICOTA MyCKa.
[Tocrpoenue npocrefimnx Mojened GpHIMYECKHUX ABJIEHHH

(B BHJe PHCYHKOB HJIH CXeM), HAalpHMep NMajeHHe TpeaMeTa;
TIpAMOJIHHEHHOe pacIpocTpaHeHHe CBeTa

Pasgen 2. lleppoHaya/ibHbie CBEJEHHA 0 CTPOEHHH Bewlectsa (5 4)

CrpoeHune
BewecTsa (1 4)

ATOMBI U MOJIEKYJIBI, HX pa3-
MepbI. OnBITH, JO0Ka3bIBaO-
Hi|e JUCKpeTHOE CTPOEHHE
BellecTBa

Ha6u10/leHHe ¥ HHTeplnpeTalus OIbITOB, CBH/IETENbCTBYIIHX
06 aTOMHO-MOJIEKYJAAPHOM CTPOEHHH BelllecTBa: ONbITHI € pac-
TBOpPEHHEM PA3/IHYHBIX BELECTB B Boje.

OneHKa pa3MepoB aTOMOB M MOJIEKYJI C MCII0J1b30BaHHEM QOTO-
rpaduii, Nosy4eHHBIX HA ATOMHOM CHJIOBOM MHKpockone (ACM).
Onpe/iesieHHe pa3aMepoR MaJibiX TeJ

JABHiKeHHe

H B3auUMOaeii-
CTBHE 4acTHI],
BelllecTsa (2 4)

JIBHIKEeHHMe 4acTHI] BellecTra.
CBsI3b CKOpPOCTH ABHIKEHHS
4acTHL ¢ TEMIepaTypoi.
BpoyHoBcKoe JiBUXKeHHeE.
Juddyaun. BsaumogeiicTeue
4acTHl] BelllecTBa: NPpUTHKe-
HHe W OTTaJIKHBaHHe

Ha6atoeHHne U 06bsicHEHHe GPOYHOBCKOTO JIBHIKEHHS H AIBJIE-
HuA JudPysuu.

lpoBejeHHE U O6BACHEHHE ONBITOB M0 HAGI/AEHHIO TETIOBOTO
pacuiMpeHus rasos.

lpoBejetne U 06bACHEHHUE ONBITOB M0 0GHAPYIKEHHIO CHJI
MOJIEKYJIAPHOTO NPHTHAKEHHS H OTTAaIKHBAHWSA
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ewwedlodu enoged

IpodonxceHue maba.

TemaTuueckuii
DJ1oK, TemMa

OcHOBHOE coacpaKaHHe

OCHOBHBLIE BHALI 1eITeILHOCTH YYalHXCH
(Ha ypoBHe y4edHBIX JeHCTBHIT)

ArperaTHsie
COCTOSIHHSA
eBemecTsa (2 4)

ArperaTHbIE COCTOAHMSA
BellleCTBA: CTPOEHHE ra3os,
HUAKOCTEH H TBEP/BIX
(kpUCTANAHYECKHX) TeN.
BzanMocCBA3b MeXY CBOH-
CTBaMH BELLECTB B PasHbIX
arperaTHBIX COCTOAHHAX H UX
ATOMHO-MOJEKYAAPHBIM CTPO-
eHvem, OcobeHHOCTH arperar-
HBIX COCTOAHHHA BOJbI

OnucaHue (C UCIOJB30BAHHEM NPOCTLIX MoOJieseld) 0CHOBHBIX
paz/MvUA B CTPOEHWH Ta30B, MUJKOCTeH U TBEPABIX Tel.
O6'bsiCHEHHE MAJI0OH CKHUMAEMOCTH UJKOCTEH H TBEP/bIX TeJ,
BOJIBIION CKHMAaeMOCTH Ta30B.

O6bacHeHHe coxpaHeHHUs GOPMEI TBEPABIX TeJ U TeKy4eCcTH
HKHAKOCTH.

[TpoBeseHWe OMBLITOR, JOKA3BIBAKIIHX, YTO B TEEPA0M COCTOA-
HUM BO/IbI YACTHILBI HAXOAATCSA B CpeflHeM JaJiblle Jpyr oT Apyra
(IJIOTHOCTB MeHbIUE), YeM B }KHKOM.

YeranoBaeHHe B3aUMOCBA3HM MeX/1y 0COOEHHOCTAMHM arperar-
HBIX COCTOSAHUH BO/Jibl U CYLeCTBOBAHUEM BOJHBIX OpPraHU3MOEB
(MC — 6uonorus, reorpadgus)

Pazgen 3. [IBMiKeH

ve M B3auMoaeHcTBHe Tes (21 4)

MexaHu4YecKoe
ABHkeHHe (3 4)

MexaHu4ecKoe JBHKEHHe.
PaBHOMepHOe W HepaBHOMeEp-
Hoe JBMxeHHe. CKOpOCTE.
CpeaHAs CKOPOCTb NPH He-
pPaBHOMEPHOM ABHKEHHH.
PacyéT nyTH U BpeMeHH
JABWIKEH U

HecneoBanne paEHOMEPHOTO ABHMEHHSA M ONpeje/ieHHe ero
MPHU3HAKOB.

Ha6iio/ieHHe HepaBHOMEpPHOTO ABHIKEHHS H oNpejeieHHe ero
OT/IMYHH OT PABHOMEPHOTO ABHIKEHHSL.

PeuleHue 3afay Ha onpefejieHHe TYTH, CKOPOCTH U BPEMeHH
pPaBHOMEPHOIO JIBHIKEHHSL.

AHa/K3 rpadHKOB 3aBUCHUMOCTH NYTH U CKOPOCTH OT BPeMeHH

Huepuus,
Macca, nJaoT-
HOCTB (4 4)

ABneHHe HHepL MU, 3aKOH
HHepuHH. BzaumogericTeue
TeJl Kak TpUYMHa H3MeHeHHUs
CKOPOCTH ABHXKEHUSA TeJL.

QObACHEHHE H MPOrHO3HPOBaHHE ABJEHHH, 00y C/IORJIEHHBIX
HHepLHel, HallpUMep: YTO IPOUCXOAHUT [IPH TOPMOXKEHHH HJIH
pe3KkoM MaHeBpe aBTOMOGWIIsA, MoYeMy HEBO3ZMOXKHO MTHOBEHHO
NPeKpPaTUTEL ABMKeHHe Ha BeJIocHITeje MM CAMOKaTe M T. 1.
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Macca Kak Mepa HHEPTHOCTH
Tesa. [II0THOCTL BelecTBa.
CBA3b MJIOTHOCTH C KOJU4Ye-
CTBOM MOJ]&K_VJ'I B eJIMHHHLE
06bEMa BelleCTBA

[lpoBefeHue U aHANAM3 ONBITOB, AEMOHCTPUPYIOLUIMX U3MEHEHHE
CKOPOCTH ABH}KeHH TeJa B pe3y/ibTaTe AeicTBUA Ha Hero
APYTHX Te.

Peuwlenne 3ajia4 Ha onpe/jesieHre Macchl Tesa, ero 06béma 1
MJIOTHOCTH,

[lpoBeieHHUE H aHAJIN3 ONBITOR, JIEMOHCTPHPYIOLHMX 3aBHCH-
MOCTh H3MeHeHHUsI CKOPOCTH TeJla OT ero Macchl [IPH B3auUMoJei-
cTBUH Tes. Hamepenue Maccel Tesna paz/IMMHBIMH CIOCOBAMH.
OnpejiesieHHe MIOTHOCTH TeJa B Pe3yJibTaTe U3MepeHHs ero Mac-
Cbl 1 0B BEMA

Cuna. Buasl cun
(14 4)

CHJl1a Kak XapaKTepHCTHKA
B3auMoJelcTBUA Tes. Cunia
YOpPYrocTH K 3akoH 'yka.
M3MepeHHe CHJIBI C TOMOLLBID
JAuHaMoMeTpa. ipnenue
TATOTEHUA U CHJIA THMKECTH.
Cusia TsOKECTH Ha JpYTHX
naaHeTtax. Bec Tena. Heseco-
MocTb. CloxeHWe cHJl,
HalpaBJeHHbIX M0 OHOH
npamoii. PapHofeiicTByomasn
cu. Cuna tpeHus. TpeHue
CKOJILXKEHHSA H TPeHHe MOKOs.
TpeHune B IpHpoJe H TEXHUKE

HayueHHe B3aMMO/IeHCTBHA KaK NPHYHHBI H3MEHEHHs CKOPOCTH
TeJsa HIIH ero JehopMalHH.

OnuHcaHHe peasbHBIX CHTYalMi B3aHMOAEHCTBUA TeJl C MTOMOLLBIO
MofiesIeH, B KOTOPBIX BBOJHTCA MOHATHE H H300paxKeHHe CHJIbL.
Hayuenue cuanl ynpyroctu. McciegoBaHve 3aBHCHMOCTH CHITBI
YIPYTOCTH OT Y/JIMHEHHA PEe3MHOBOTO LIHYPa HJIH MPYXHHBI

(c noctpoenuem rpacduka).

AHa/lH3 NpaKTHYeCKHX CHTyalHil, B KOTOPBIX NPoABaAAeTCA
AelcTBHE CHJIB] YIIPYTOCTH (YIPYyrocTh MA4a, KPOCCOBOK, BETOK
JepeBa M ap.).

AHa/NHN3 cUTyalHi, CBA3aHHBIX C IBJIEHHEM TATOTEeHHA.
06bACHeHHe OPBHTANIBHOTO JIBHMKEHHS IJIAHET C HCT0JIb30BaHHU-
eM ABJIEHUA TACOTeHHs M 3aKoHa MHepnuu (MC — actpoHomus).
Hsmepenue Beca Tesa ¢ NOMOMbLI AWHaMomeTpa. O6ocHOBaHuMe
3TOro crnocoba M3MepeHu.

AHannz ¥ MoJleTHpOBaHHeE SIBJIEHHsI HEBECOMOCTH.
JKCIMepHMEeHTAa/IbHOe NOJIYyYeHHE MPaBHIa CI0KEHHH CHJIL,
HamnpasJeHHLIX BJIOJb OJHOH NpsaMoi. OnpesieseHHe BeJTHUHHBI
PaBHO/EHCTBYIOLEH CHII.

HayuyeHHe CHJIBI TDEHHA CKOJIBKEHHA H CHJIbI TDEHHA MOKOH.
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ewwedlodu enoged

IpodonxceHue maba.

TemaTuueckuii
DJ1oK, TemMa

OcHOBHOE coacpaKaHHe

OCHOBHBLIE BHALI 1eITeILHOCTH YYalHXCH
(Ha ypoBHe y4edHBIX JeHCTBHIT)

HccnepoBanue 3aBUCHMOCTH CHJIBI TPEHHSA OT Beca TeJa

H CBOHCTB TPYLIMXCA IOBEPXHOCTEH.

Ananus npakTHYeCKHX CHTyalHii, B KOTOPBIX NPOABAAETCA
AeHCTBHE CHUJIbI TPEHHSA, HCIOJbL3YIOTCA CIIOCO6b! €€ yMeHbLIe-
HHA WK yBeJIH4eHHA (KaTaHHue Ha JibKaX, KOHbKaX, TOpMOKe-
HHe aBTOMOGHIS, HCMO/b30BaHHE MO/ IMITHHKOB, JIaBaHHe
BOJIHBIX }KMBOTHBIX U Ap.) (MC — 6uonorus).

PeuteHHe 3ajja4 ¢ HCnoJb3oBaHWeM GopMys AJs pacdéTa CHIIbL
TSMECTH, CUIbI YIPYTOCTH, CHJIb] TPEHHUs

Pazaen 4. la/ieHHe TBEPABIX TeJl, JKMAKOCTeH 1 ra3og (21 4)

Aasnenue, Ie-
peaava gagie-
HHA TBEPALIMH
TeJaMH, JKHAKO-
CTAMM H razamMH

(34)

JaBnenue. Cnocobbl yMeHb-
LIeHUA W YBeJHYeHHUd
JaejeHud. JlapieHue rasa.
3aBUCHMOCTh JlaBJIeHHS rasa
0T 06'B€éMA U TEMIIEePATYPLL
[lepepaya gaBieHHA TBEPAbI-
MH TeJaMH, XHJKOCTAMH H
razamu. 3akoH [Tackans.
[MHeBMATHYeCKHE MallHHEI

AHaJIU3 M 06'bACHEHHE ONBITOB U MPAKTHYECKUX CUTYaLHH,

B KOTOPBIX NPOSIBJIAETCA CUa JaBJIeHHs.

06ocHOBaHMe CIOCO60B YMEeHbILIEHHs H YBEJHYeHHs JaBJIeHHs.
H3ydyeHue 3aBUCMMOCTH JJABJIeHUSA Ta3a 0T 00'bEMA U TeMIIepaTyphl.
Hayuenue ocobeHHOCTel Mepejadd AaBJeHHsl TEEPAbIMH TelaMH,
JKHKOCTAMM W razaMu. O60CHOBaHHE Pe3yJbTATOB OIbLITOB
0COGEHHOCTAMH CTPOEHHS BelllecTBa B TBEPAOM, HHIKOM

M razoo6pasHOM COCTOSHUSIX.

JKkcnepuUMeHTalbLHOE 0Ka3aTeLCTBO 3aKoHa [lackand.
Pewenue 3aga4 Ha pacuéT JaBlieHHUs TBEPLOTO Teaa

JaBneHue
KUAKOCTH (5 4)

3aBHCHMOCTH JAaBJIeHHA
YKHIAKOCTH OT IJIy6HHBI
norpyxeHud. ['Hjpocra-
THYEeCKHH MapajioKkc.

HCCJ’[E,[EDEHHHE 3aBUCHMOCTH JaBJAEHHUA ¥MHHIAIKOCTH OT ['J'IYGHHI:[
TNOrpyeHHUA U IJIOTHOCTH HMHAKOCTH.

HaGawopenue u 0O'bACHEHHE THAPOCTATHYECKOI'0 MapajoKca
Ha ocHORe 3akoHa [lackans.
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Coobuarwniuecs cocy/ibl.
'uapapauvecKkre MeXaHU3MbI

HayueHHe cOOBUAIMHXCA COCY/10B.

Peluenue 3aa4 Ha pacuéT AaBJeHHA KHUIKOCTH.

06bAcHeHHe NPHHLMNA AeHCTBUA THAPABAHYECKOr0 mpecca.
AHanu3 v 06bACHEHHE TPAKTHYECKHX CHTYaIIHi, JeMOHCTPHDY-
IOIMX MPOsiBIeHHe AaBJE€HUA JKHAKOCTH H 3aKoHa [lackans,
HallpHMep IPOLLeCcCOB B OPraHH3Me [PH rJyO00KOBO/HOM HbIps-
HUH (MC — GHonorus)

AtmocdepHoe
AasjieHHe (6 1)

Armocdepa 3eman u aTMmoc-
depHoe faBnenue. [IpHHUHBI
CYyLeCTBOBAaHHA BO3AYIIHOH
060s049kH 3emad. OnplT
Toppuyennu. Hamepenue
aTMochepHOro JaBjeHHs.
3aBHUCHUMOCTB aTMOChEPHOTO
JlaB/I€HHSA OT BbICOTHI

HajZ ypoBHeM Mop4. [Ipu6opsl
[ U3MepeHHsl aTMocpepHo-
ro JaBJeHHs

JKCnepuMeHTa/IbLHOE 0OHApyKeHHe aTMOChEPHOTO AaBJIEeHHA.
AHanuz ¥ 06 bACHEHHE ONBITOB M MPAaKTHYECKUX CHTYaI M,
CBA3aHHBIX C JlelicTBHeM aTMoChepHOro JaBJIeHHA.
06bAcHeHHe CylecTBOBaHUA aTMocdepbl Ha 3eM/le H HEKOTO-
pBIX [1aHeTaxX UK e€ OTCYTCTBHA Ha IpYrux niaHerax u Jlyne
(MC — reorpadms, acTpoHOMUA).

06bsicHEHHe M3MEHEHHA TJIOTHOCTH aTMOChEpPBI € BBICOTOMR

H 3aBUCHMOCTH aTMOCPEpPHOTO0 JaBJAeHHS OT BBICOTEL.
Peurenne 3aga4 Ha pacdéT aTMocPepHOro AaBAECHHA.
Hayyenue ycTpoicTBa bapoMeTpa-aHepoHja

JeiicTBHe
JKH/JAKOCTH H rasa
Ha norpy:;kéHHoe
B HUX Teno (7 4)

JleficTBHe KMJAKOCTH M ra3a
HA NOTPYKEHHOE B HHUX TeJI0.
BrlTankuBatomas (apxuMmeno-
Ba) cuJia. 3akoH Apxume/a.
[Inapanue Tes, Bozgyxonia-
BaHHe

JKcnepuMeHTalbHOe 0OHApPYKeHHe AeHCTBUA XKUAKOCTH M rasa
Ha MOrpyEHHOE B HUX TeJID.

OnpepeneHHe BbITAJKHBaO el CHIIBL, IeiicTBYIOMIEH Ha TeJlo,
MOrpY:KEHHOE B UJKOCTh.

lMposeaeHne 1 06CYM/IEHHE OIIBITOB, AEMOHCTPHPYOIIMX
3ABHCHMOCTD BLITAJKHBAIOILEH CHIIbI, JeHcTRYOULEH Ha Teso
BKHAKOCTH, OT 06 bEMa NOTPY>KEHHOH B ¥UJKOCTE YacTH TeJia
M OT ILJIOTHOCTH XKHIAKOCTH.

HccnepoBaHWe 3aBUCHMOCTH Beca Tela B BoJe OT 06bEMa
NOrpy:kEHHOM B 3KHUIKOCTh YacTH TeJla.

Pemrenue zagay Ha IpUMeHeHHe 3aK0Ha ApXuMe/ia M YCIIOBUSA
NJaBaHHUA Tel.
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ewwedlodu enoged

OkoHuarnue maba.

TemaTuueckuii
DJ1oK, TemMa

OcHOBHOE coacpaKaHHe

OCHOBHBLIE BHALI 1eITeILHOCTH YYalHXCH
(Ha ypoBHe y4edHBIX JeHCTBHIT)

KoHcTpyupoBaHHe apeoMeTpa MJIH KOHCTPYHpPOBaHHE JIOAKU
H onpejeseHHe eé rpy30noAbEMHOCTH

Pazaen 5. Pador

a M MOIHOCTL. JHeprus (12 4)

Pa6oTa v mou-

Mexanuveckasn pa6oTa.

3KCH6pHMeHTaJ’[bHG€ onpejaeneHHe MeXaHH4YeCcKOH pﬂﬁDTh] CHIIBI

HOCTh (3 4) MouiHoCcTh TSYKECTH NPH NMAZeHUH Tea U CHUJIbI TPEHUSA NPH paBHOMEPHOM
nepeMellleHHH TeJla 110 FOPH30HTaAbHOMH OBEPXHOCTH,
PacyéT MOWHOCTH, pa3BHBaeMoiH NpH NoAbLEME M0 JIeCTHHLLE.
PelleHHe 3a/ja4 Ha pacuéT MexaHMYecKOoH paboThl M MOLHOCTH
MpocTtsie llpocThie MexaHu3MbL: pbidar, | OnpejesneHye BHIMIPBILA B CH/E POCTHIX MEXaHM3MOB Ha

MexaHH3Mbl (5 1)

6J10K, HAK/JIOHHAA IJIOCKOCTD.
[IpaBuio paBHOBECHA
peryara. [IppumeneHue
[paBHJla paBHOBECHHA pblyara
K BJIOKY. «30J/10TO€ NMPaBHJIO»
MexaHukH. KIIJ| npocTbix
MexaHH3MoOB. [IpocThie
MEXaHH3MBI B OLITY H TEXHH-
Ke. PeIvaru B Tesle YenoBeka

NpHMepe pbluara, NoJBH;XHOTO H HeNoABHKHOT 0 6JI0KOB,
HaKJOHHOH IJIOCKOCTH.

HccnepoBaHue yc/loBHS paBHOBECHS pblyara.

Q6HapyeHHe CBOHCTB MPOCTBIX MEXaHH3MOB B PasJ/IMUHbIX
HHCTPYMEHTAaX H NPHCNOCOBIeHHAX, HCMOIb3YeMbIX B GbITY

M TeXHHKe, a TAKXKe B 3KUBBIX opraHuaMax (MC — 6uosorus).
JKCnepHMeHTaNbHOE I0Ka3aTeJbCTBO PABEHCTBA paboT npu
NpPHMEHEHHH NTPOCTLIX MEXaHH3MOB.

Onpepenenue K/ HakaoHHON nlockocTy.

PemeHune 3aiad Ha NpHMeHeHHe NPABHUJIAa PaBHOBECHS pblMara M
Ha pacuét KI1/

MexaHHvecKas
sHeprus (4 4)

KuHeTHUeckast 1 NOTEHIH-
anbHadA sHeprus. [Ipespaiie-
HHe 0JHOTO BH/A MeXaHH4e-

3KCHEpHMeHTaJ’[LHO& onpefejeHHe H3IMEeHEeHHS KHUHETUYeCcKoH
H HOTEHuHaﬂbHOﬁ IHEPIrvH Teda IIPpH €ro CKaTbIBAHHWH 110
HaKJIOHHOM IJIOCKOCTH.
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CKOH JHepryH B Jpyroii.
3aKOH COXpaHeHHsl H H3MeHe-
HHHA 9HEPIHH B MEXaHHKe

dopMynUpoBaHHE Ha OCHOBE MCCAEA0BAHHA 3aKOHA COXpPAHEHUd
MeXaHHUYeCKOH SHEepPTHH.

O6cyeHne rpaHmi NPHMEHHMMOCTH 3aKOHA COXPaHeH U
3IHEpPryuu.

Pellenue 3ajla4 ¢ UCNOJIb30BAHMEM 3aKOHA COXpAHEHMs SHEp-

THH

PesepBHoe Bpems (3 4)

8 wnacc (68 u)

TemaTu4eckuii
GJIOK, TeMBI

OcHOBHOE cogepxaHHe

OcHOBHBIE BH/BI JeATe/BHOCTH YYAIMHXCH
(Ha ypoBHe y4yeGHbBIX AeiiCTBHIA)

Paspaen 6. Tennosble aBaeHna (28 u)

Crpoenne
W CBOMCTRA
BewiecTsa (7 4)

OCHOBHbBIE ITOJI0MKEHHA
MOJIEKYJIIPHO-KHHETHYEeCKOH
TEOPHUM CTPOEHUS BellecTra.
Macca 1 pazMepbl aTOMOB

¥ MoJeKya. OnbITEI, MOJ-
TBEPXK/AAIOIHE OCHOBHbIE
MOJIOKEHH S MOJIEKYJISAP-
HO-KHHETHYECKOH TeopHH.
Moaesu TBEPAOTO, X)HAKOTO
M ra3oo0pasHOro coCTOAHMI
BelecTsa. KpHeraninyeckue
4 amopdHble TBEp/ibIe Tesa.

Ha6rogeHne W HHTepNpeTaLUa ONBITOB, CBUJETEBCTBYIOLIHX
06 aTOMHO-MOJIEKYJIAPHOM CTPOEHHH BellleCTBa: OMBITHI ¢ pac-
TBOpPEHHEM Pas/IMYHBIX BEleCTB B BOJE.

Peumrenue 3a/1a4 1o olleHUBaHHIO KOJIHYECTBA aTOMOB HJIA MoJie-
KyJ B eJJHHHLE 00'bEMa BelllecTBa.

AHaJ/IM3 TeKcTa [[peBHHUX aToOMHCTOB (Hanpumep, ¢gparMmenTa
noamel Jlykpeuus «0 npupo/ie Bellei») ¢ H3JI0kKeHHeM 000CHO-
BaHUH aToMHOH THNOTe3bl (CMbIc/IoBoe UTeHHe). OnjeHKa
ybeAMTebHOCTH 3THX 000CHOBaHHIAL.

06bscHeHHe GPOYHOBCKOIO ABHMKEHMH, ABJeHUs JuddysHu

H pas/HuMH MeXX1y HUHMH Ha OCHOBe MoJ0KeHHH MoJIeKyIsap-
HO-KMHETHYeCKOH TEeOPHH CTPOEeHHs BEUIeCcTBa.
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IpodonxceHue maba.

TemaTuueckuii
DJ1oK, TemMa

OcHOBHOE coacpaKaHHe

OCHOBHBLIE BHALI 1eITeILHOCTH YYalHXCH
(Ha ypoBHe y4edHBIX JeHCTBHIT)

OG'bACHeHUEe CBOHCTB rasos,
KUAKOCTEH U TBEPABIX TEN
Ha OCHOBE MOJIOYKEHUH
MOJIEKYISIPHO-KMHETHYeCKOH
Teopuu. CMauMBaHHeE H Ka-
MUIAPHBIE SIBJAEHHS.
TenjioBoe pacumiMpeHHe

W cKaThe

O6'bsicCHEHHEe OCHOBHLIX Pa3/IMMUH B CTPOEHHHM ra3oB, HAKO-
CTei W TBEPABIX TeJl C HCIOJB30BaHHEM MOJIOKEHHH MOJIeKynap-
HO-KMHETHYeCKOH TEOPHH CTPOEHHHA BellecTBa.

[lpoBeeHHe OMBITOB MO BbIpallHBAHHIO KPHCTA/JI0B MOBapeH-
HOI COJTH MM caxapa.

[IpoBesenne u oObLACHEHHE ONBLITOB, JEMOHCTPHPYIOIIHMX
KalH/AAspHble ABJeHHA H AABJIeHHe CMavyHBaHHA.
O6bsACHEHHE POJIM KANHUJISPHBIX SBJEHUH 18 NOCTYNJIeHH A
BOJBI B OpraHusM pacteHuid (MC — 6uonorusa).

Ha6uatoieHHe, NpoBeieHHe H 06'bACHEHHE ONLITOB 110 HAGJIH-
JACHHI0 TEMJIOBOTO PAaCHIMPEeHUs Ta30B, XKHUJAKOCTEH W TBEP/BIX
Tes.

O6bscHEeHHE CcOXpaHeHHs 06'bEMa TBEPABIX TeJl, TEKYHeCTH
JKHJAKOCTH (B TOM HHCJe, PA3HHIIBI B TEKYYECTH /115 Pa3HbIX
JKHMJAKOCTeH), JaBJIeHHA rasa.

IIpoBejieHHe ONBITOB, JEMOHCTPHPYIOIIMX 3aBHCHMOCTD JaBJie-
HHUA BO3/IyXa 0T ero 06'béMa U HArpeBaHHS MJIH OXJIAMK/eHH A,
M UX 0ObsICHEHME HA OCHOBE aTOMHO-MOJIEKYJIADHOTO YYeHUs..
AHaJIN3 NPaKTHYECKUX CUTYaLHi, CBSI3aHHBIX CO CBOMCTRAMH
razos, }KHAKOCTeH H TBEPABIX TeJ

TennoBsie
nponecce (21 9)

Temneparypa. CBA3EL TeMne-
paTypbl O CKOPOCThIO
TeILIOBOTO JIBHKEHH
YaCTHII.

BHyTpeHHss 3HeprHs.
Cnoco6bl H3MEHEeHHHA

OBocHOBaHHE NPaBUJ MU3MEPEHHs TeMIepaTyphL

CpaBHeHMe Pas/IMUHBIX CNOCOGOB U3MEpPeHUs! U LIKaJ TeMIle-
paTypelL

HaGmoAeHue U 06'bsiCHEHHE OTIBITOR, IeMOHCTPHUPYIONHX
H3MeHEHHe BHYTPeHHei 3HepruM Tesa B pe3yabTaTe Temaonepe-
Aady U paGoThl BHEITHHX CHJL
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BHYTPEHHEH JHepTHHU:
TenJjonepegada H coBep-
meHHe paboTel. Buab
Ternaonepeaadn: TeMJonpoBo-
AHOCTb, KOHBEKIL A, H3JIy4Ye-
HHeE.

Ko/sIn4ecTBO TENNOTHI.
YpenbHas TEIJIOEMKOCTb
BemecTra. TenjaooGMeH

M TenJIoBOe PaBHOBECHE.
YpaBHeHHE TENJIOBOro
HGanaunca.

[lnaBJieHHe U OTBepJleBaHHe
KPHCTA/JIHYECKHX BElecTB.
YaenbHas TenJsoTa nJasJe-
HuA. [lapoo6pasosaHue

W KoHjeHcanuA. HcnapeHue.
Kunenwue. ¥ fenbHas TemjioTa
napooGpazoBaHusl. 3aBUCH-
MOCThL TeMIepaTyphl KHIeHUA
oT aTMocdepHoro JiaBjieHHs.
BnaxxHOCTBL BO3AyXa.
JHeprus TOJKBA. ¥Y/le/ibHas
TelJ10Ta CropaHus.
[IpuHLMOELEI paboTH TEMa0-
BhiX ABMraTenei. KI1J
TEMJIOBOTO JIBUTATEJIs,
TennoRble ABMTATEH M 3a1IH-
Ta OKPYKalolle cpeabl.
3aKOoH coOXpaHeHHMsl U pe-
BpallleHHA 3HEepTHH B MeXa-

HabarwgeHne 1 06'bACHEHHE OMBITOB, 00CYKAEHUE NIPAKTHYE-
CKHX CHTYaLMH, 1eMOHCTPHPYIOIHX Pa3JaHYHble BUADLI TENJI0-
nepejavH: TEMJONPOBOJHOCTb, KOHBEKIIHIO, U3JyHEeHHE.
Hccneposanue sipienus TemooGMeHa Npu CMelIMBaHMK
XOJIOJAHOH H ropsiued BoJib.

HaéuiofleHHe YCTAHOBJIEHHS TENJIOBOI'O PABHOBECHS Me/1y
rops4eH M XoJI0/iHOH BOJIOH.

OnpejesieHHe (M3MepeHHe) KOJIMMECTBA TEIJIOTHI, NOJY4YeHHOTO
BO/I0H MPH TEMI006MEHE C HATPETHIM MEeTaJIHYeCKUM 1[HJIHH-
ApPOM.

Onpepesienre (MU3MepeHHe) ye/bHOM TENJIDEMKOCTH BelleCTBa.
Penrenne 3a/1a4, CBA3aHHBIX C BBIYHCIEHHEM KOJIHYECTBA TEIJO-
Thl M TEIVIOEMKOCTH [PH Teroo6MeHe,

AHa/IN3 CUTYalHi NPAKTHYECKOT0 HCIOJIb30BaHHA TENJIOBbLIX
CBOMCTB BeLeCTB H MaTepPHAIOB, HAIPUMep B LieJAX 3HeprocGe-
peMeHus: Terno130aa11A, aHeprocbeperaloiye KphIim,
TEePMOAKKYMYJSATOPBI U T. /1.

HaGnioneHue ABNeHWH HCcapeHHUa M KOHAEeHCA M H.
Hcenejioganue npouecca HellapeHUs pasiHyHbIX MHAKOCTeH,
06 bsAACHEHHE SIBJMEHHWI HCMApeHUs M KOHJIEHCAIIHH Ha OCHOBe
aTOMHO-MOJIEKYJIAPHOr0 yYeHHs.

HaGuiro/ieHne M 00bACHEeHHe Mpolecca KHMeHWs, B TOM YUc/e
3aBUCHMOCTH TeMIEpPaTypbl KHIIEHHA OT AaBJjeHHs.
OnpejesieHre (M3MepeHHe) OTHOCHTEIbHOH BJQXKHOCTH BO3/lyXa.
HabsiofieHue npoljecca MaaB/ieHUsl KPUCTAJIIMYECKOro Bele-
CTBa, HAMpHMep JbAaA.

CpaBHeHHe IpPOoLEeccoB MJaBJeHHsa KPHCTaIJHYeCKHX TeJl

¥ pasMsArdeHMd MpHU HarpeBaHHUKM aMop P HBIX TeJL.
OnpepeneHne (M3MepeHHe) YAeNbHOH TENJIOTHI NJAABJAEHUA JbJA.
00bAcHeHHEe ABJIEHWH IJIABJAEHHA H KPUCTAJUIH3AIMKM Ha OCHOBe
aATOMHO-MOJIEKYASAPHOT 0 YYeHHH.
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IpodonxceHue maba.

TemaTuueckuii
DJ1oK, TemMa

OcHOBHOE coacpaKaHHe

OCHOBHBLIE BHALI 1eITeILHOCTH YYalHXCH
(Ha ypoBHe y4edHBIX JeHCTBHIT)

HHYeCKHX H TellJIOBbIX
npoueccax

Peurenue 3a/1a4, cBA3aHHBIX C BRIYMCIEHHEM KOJIHYeCTBa TelJo-
ThbI B [IpOLeccax TenjonepesadH MpH IJIaBJIeHHH H KPHUCTaIH-
3allMH, HCIApeHHH H KOHJIeHcaliuH.

AHaJIM3 CHTyallMH NMpakKTHYe€CKOro NPHMMEeHeHHA ABJIeHHH
MJIABJIEHHA H KPHCTAJJIM3ALHH, HATIPHMED, MOJY4YeHHEe CBepX-
YHCTBLIX MATEepPHAJ0B, coJieBad I'peJika H Jip.

AHanus paGoTbl M 06bACHEHWE NPUHIMNA AeACTBUA TENI0BOIO
JBHraTe/sis.

BeluHc/leHHe KoJIHYecTBa TeIVIOTH], BhIeNALerocs MnpH cro-
PaHHH pasfUYHLIX BUJ0B Torauea, U KIIJ] neurarens.
O6cy:xaeHHe 3K0OJOTHYECKHX T0CAeCTBHH HCIOAb30BaHUA
ABHUTraTesiedl BHYTPEHHEr0 CrOpaHUA, TEILIOBLIX W THAPO3JIeK-
TpocTaHuHi (MC — sxos0rua, xXMmMus)

Pazgen 7. JnekTpHiecKHe W MarHUTHBIE ABAeHHA (37 4)

J1eKTpHYecKHe
3apsaabl. 3aps-
JKeHHBbIE TeJI1a

H HX B3auMMo/ieil-
crBue (7 4)

JnexTpusauuda Ten. /lpa pona
INEeKTPUUECKUX 3apsI0B.
BzaumojelicTBUe ZapsaXKeH-
HBIX Tes. 3akoH KynoHa.
JnexTpHYecKoe moJe.
[IpUHLMIT CyTIePIIO3HIIHH
ANEeKTPHYECKHX TToJIeH.
Hocurenu snekTpHYeCcKHX
3apAf0R. DaeMeHTapHbIH
AJeKTPHYECKHH 3apsaj.

Ha6umio/ieHHe W MTPOBe/IEHHE ONBITOR MO 3/IeKTPH3AIHH TeJ
MPH CONPHKOCHOBEHUH H HHAYKIHEH.

HabawpgeHne u 06 bACHEHHE B3AWMOJIEHCTBHA OJHOMMEHHO

M Pa3HOMMEHHO 3aPAKEHHBIX TeJL.

O6bscCHEHHE IPUHILMIA e CTBUA 3JIEKTPOCKOIIA.
O0bsAcHEeHHe ARJEHHWH 3JIEeKTPU3ALHK [PH CONPUKOCHOBEHHU
TeJ M HHAYKIHEH C HCIIOJIb30BaHHEM 3HAHHH 0 HOCHTEIAX
3JIEKTPUYMECKHX 3aps/I0B B BeUleCTRe.

PacniozHapaHue M 0GbsICHeHUE SIBJEHHH 3JIeKTPHU3ANHU B O-
BCEAHEBHOH KH3HH.
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Vi 4

Crpoenue aToMa. [IpoBogHu-
KH H JUIJIEKTPHKH. 3aKOH
COXpaHeHHA 3MeKTPHIECKOro
3apaaa

Habuawaenre U 06bsiCHEHHE OMNBITOB, HJIAKWCTPHPYOLUIHY 3aK0H
COXpaHeHHA JNNeKTPHYeCKOro 3apajia.

Haﬁmo,qerme ONBITOB MO MOOEMTHPOBAHHIO CHJIOBBIX JAUHHA
INEKTPHYECKOr o 1oJas.

Hceneposanue ,ELF.‘F[CTBHH AEKTPHYECKOro NnoJia Ha NpPpOoBOAHHKH
H JH3JIEKTPHKH

TMocToAHHBIN
INEKTPHYECKHH
ToK (20 4)

JNeKTPHYECKHH TOK. Y0~
BHA CYLeCTBOBAaHHA 3JIEKTPH-
yecKoro Toka. HcTouHuKH
NOCTOSAHHOIO TOKA. /leHcTRHA
3JIEKTPHYECKOTO TOKA
(TenyoBOE, XMMHYECKOE,
MarHuTHoe). INeKTpHYeCKHH
TOK B XKHAKOCTAX M rasax.
JnexkTpHyecKas uens. Cuia
ToKa. JleKTpudecKoe
HanpsxeHue, ConpoTHe/e-
HHe MpPOBOAHHKA. YJe/lbHoe
CONPOTHUBJIEHHE BELIECTBA.
3akon Oma Ju1s ydacTKa
nenu. [TocneposatensHoe

M mapasieibHOe CoeIHHeHHe
NPOBOJHHKOB.

PaboTa W MOLHOCTb 3JIEKTPH-
YecKoro Toka. 3akoH /xoy-
na-JleHna. 31eKTpoNpoBo/I-
Ka H MOTPe6UTeH 3JIeKTPH-
YeCKOH 3HEepPTrHH B OBITY.
KopoTkoe 3aMBIKaHHe

Haﬁmo,qenne pasJH4YHbIX BHAOB ,ﬂeﬁCTBHH ANMEKTPHYECKOTO
TOKa H OﬁHapy)KEHHE 3THX BHO0B }];el“&c‘erm B ﬂOBl:e,ElHEBHDﬁ
HKHIHH.

Cﬁopl—:a H HCNBITAHHE SHEKTleIECKOﬁ HenH MocCTOAHHOTO
TOKAa.

HSMepEHHE CHJIBI TOKA aMIlepMeTpPOM.

HaMepeHHe an1eKTPHYECKOro HaNpsiKeHUA BOJIbTMETPOM.
HpOBE,ﬂ,EHHE H DG'bﬁCHEHMe ONBITOB, AEMOHCTPHPYHOUIHX
3dBHCHMOCTD 3JIEKTPHYECKOT'0O COIIPOTHBJEHHA NMPOBOJAHHKA

OT €ro AJIHHbI, TJIOIAa/AH MonepevyHoro ce4eHHd H MaTepHaJga.
HCCHE,I[OBaHHE 3aBHCHMOCTH CHJILI TOKa, IPOTEKAKWIIIETD Yepes
PE3HUCTOP, OT CONPOTHBJIEHHA PE3UCTOPA H HAIPAMXMEeHHA

Ha pe3ucTope.

Ilposepka npaguJa CJ0¥KeHHs HaNpsAXKeHHH Npu nociejoBa-
TeJLHOM CoeJHHEeHHH IBYX Pe3UCTOPOB.

l'lponepKa npagijia Aad CHJblI TOKA [IpH HapajljeJlbHOM coefH-
HEeHHH Pe3HCTOPOER.

AHanus l:u'ryaunﬁ nocaeloBaTefbLHOro H napajailejsLHOro
CoOeJMHEHHA MPOBOAHHKOB B JOMAUIHHX 3JIEKTPHYECKHX

ceTdax.

PenieHue 3a/1a4 ¢ HCNOJIb30BaHHWEM 3akoHa OMa U dopmMy
pacqéTa JIEKTPHYECKOTO CONPOTHBJIEHHA TIPH NocieloBaTe b=
HOM H mMapajJelbHOM COeJMHEHHH NPOBOJHHKOB.
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OkoHuarnue maba.

TemaTuueckuii
DJ1oK, TemMa

OcHOBHOE coacpaKaHHe

OCHOBHBLIE BHALI 1eITeILHOCTH YYalHXCH
(Ha ypoBHe y4edHBIX JeHCTBHIT)

OnpejiesieHHe paboThl ANEKTPHYECKOTO TOKA, MPOTEKAIIETO
yepes pe3ucTop.

OnpejesleHHe MOIIHOCTH 3/IEKTPHYECKOr0 TOKA, BblAeAeMOH
Ha pe3nucTope.

HccnenoBanue 3aBUCMMOCTH CHMJIBI TOKA Yepes JIAMNOYKY

OT HaNpsKeHHA Ha Hel.

Onpepenenre KI1/l narpesaTens.

Hccnenopanie npeo6pa3oBaHUs IHEPTHH NPH NMOABEME Ipy3a
3JIEKTPOABHUraTeseM.

061bAcHeHHe YCTPOHCTBA U NPHHLMOA AeHCTBHA JOMAlIHHX
3JIeKTPOHAarpeBaTeJbHEIX IPHGOPOE.

06BACHEeHMEe NPHYMH KOPOTKOTO 3aMbIKAHHA M MPHHIMNA
JeHCTBHA JIaBKHX NIpeJoxXpaHHTe/eHd.

PemeHue 3a/ia4 ¢ ucnosibzoBanHeM sakoHa /xkoyas—Jlenua.
Ha6no/ieHWe BOSHHKHOBEHHS 3JIeKTPHYECKOr 0 TOKA B MH/(-
KOCTH

MarHuTHbIe
ABJIeHus (6 4)

[TocTOAHHBIE MATHHUTBL.
BzaumogelcTBre OCTOAH-
HBIX MArHUTOB. MarHuTHOE
noje. MarHuTHoe noJse 3eMau
U ero sHaueHHe [ XU3HU
Ha 3emJue. OneIT 3pcTeaa.
MarauTHoe noJie 3JeKTpHYe-
cxoro Toka. [I[pumenenue
3JIEKTPOMArHMTOB B TEXHHKe,

HCC}IE,&DBEHHE MATHUTHOTI'O BBaHMUﬂE‘ﬁCTBHH NOCTOAHHBIX
MATHHUTOB,

HSY‘IEHHE MArHMTHOI'O MOJA MOCTOAHHBIX MATrHHTOB ITPH HX
0b6be/[JUHEHHH W pas/ie/leHUN.

l'IpOBe,:[eHHe OIBITOB IO BU3YA/JH3IANHH NMOJIA NOCTOAHHBIX
MAardHTOB.

HBY‘IEHH& ABJEHHA HAMarHH4YHBaHHUA BEIIECTBA.
HCCJ'IC)IDBaH[—le ﬂEﬁCTBHﬂ JIEKTPHYECKOr0 TOKAa Ha MarHUTHYIO
CTPEJIKY.
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JeiicTBHe MarHUTHOTO MOJs
Ha MPOBOSHUK C TOKOM.
JNeKTpOoABHraTe b MOCTOSAH-
Horo Toka. Ucnonb3oBanue
ANeKTPOJBUraTes el B Tex-
HHYECKHMX YCTPOHCTBAaX

H Ha TpaHcrnopTe

IlpoBesjeHHEe OMBITOB, JEeMOHCTPUPYIOMIUX 3aBHCHMOCTEL CHJIBI
B3aMMOJEHCTBHA KaTyLIKH C TOKOM M MarHMTa OT CHJIBI M Ha-
npaB/JeHHA TOKA B KaTylLIKe.

AHa/M3 CUTYalUMH NPaKTHYECKOro IPUMEHeH s 2IeKTPOMAartu-
TOB (B 6BITOBBIX TEXHHYECKUX YCTPOHCTBAX, NPOMBIIIJIEHHOCTH,
MeJIHLHHE).

HaydyeHHe JelCTBHA MAarHHTHOTO MOJS HAa MPOBOJHHUK € TOKOM.
HzyyeHHe JeHCTBUSA 3JIeKTPOABHIraTeNsl.

Hamepenue KI1/| anekTpogBuraTe/ibHoOH yCTAHOBKH.
PacnosHaBaHHWe W aHaJM3 PasJHYHBIX TPUMeHEHHH 3/eKTpo-
ApUraTtenei (TpaHCIOPT, OBLITOBEIE YCTPOHCTBA M JP.)

JNEeKTPOMArHHT-
Hadg HHAYKUMA
(44)

OnbiTel Papajesn. Asnenue
3JIEKTPOMarHHTHOH HHAYK-
nuu. lpasnao Jlenna.
JnektporeHepaTtop. Cnocobkl
MOJIY4eHHSs 3J1eKTPHIeCKOoH
3HepPrHH. JJIEeKTPOCTAHIIHHA
Ha BO30GHOBJIAEMBIX UCTOY-
HHUKax SHEPIHH

OnpIThI 10 UCCA€/I0BAHHIO ABJIEHHA 3JIEKTPOMAarHUTHOM HH/YK-
LIMH: UCc/leJOBaHHe H3MeHeHUH 3HaYeHHs U HanpaBJ/ieHUs
HHJAYKIIHOHHOTO TOKa

PesepBHoe Bpems: (3 4)

6
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9 knacc (102 4)

TemaTHYeCKH
BJIOK, TEeMa

OcHoBHOE cojepixaHHe

OcHOBHBIE BH/IBI JeATEILHOCTH YYamHXCS
(Ha ypoBHe y4eGHBIX JeHCTBHH)

Pazgen 8. Mexannueckue aBaeHus (40 4)

MexaHH4ecKkoe
ABHKEeHHEe

H cnoco6bl ero
onucanus (10 4)

MexaHH4ecKoe JBH:KEHHe.
MaTepuasbHas TOYKaA.
Cucrema orcuéra. OTHOCH-
TEJNBHOCTh MEXaHHYEeCKOT0
JBHIKEHHS.

PaBHOMepHOe NpAMOJIMHEH-
Hoe ABHiKeHHe. HepaBHOMep-
HOe MpAMOJHHeHHOe ABHMKe-
Hue. CpegHAA ¥ MTHOBEHHAA
CKOpOCTh TeJa TIPH HepaBHO-
MEpPHOM JIBUXKEHHH.
YckopeHnue. PABHOYCKOpeH-
HOE NMpAMOJIMHEHHOe ABMMKE-
Hue. CBOGOAHOE NajleHHe.
OnseiTe! Fanunes.
PaBHOMepHOe JBH:KEeHHe

1o okpy:kHocTH. [leprog

W 4yacToTa obpallleHHs.
JluHeliHaa U yrjoBas CKOpo-
ctu. lleHTpocTpeMuTeNbHOE
YCKOpeHHe

Ananus ¥ o6cykaeHHe PA3IHUYHLIX IPHMEPOB MeXaHHYeCKOTo
JABHIKEeHU,

06cy#aeHde TpaHHL NPHMEHHMOCTH MOJEIH «MaTepHalbHad
TOYKa»,

OnucaHHe MeXaHW4eCKOTO ABHIKEHHS PA3THYHBIMH CNOCO6aMU
(ypaBHeHHe, TabauLUa, rpadHk).

AHaNu3 IKH3HEHHLIX CUTYALHH, B KOTOPLIX TpoABadeTcd
OTHOCHTENBHOCTE MEXaHHYeCKOrO [JBHMKEHMH.

HaGuiofieHne MeXaHH4ecKoro ABMKEHHS Tejla OTHOCHTENbHO
pasHbIX TeJ oTcuéTa,

CpaBHeHHe NyTeld M TPAeKTOPHH JIBHKEHHA OJIHOrO M TOTO e
TeJla OTHOCHTEJIbHO Pa3HbIX TeJsl OTCUETA.

Ananus Tekcra [annies 06 OTHOCHTENBHOCTH [IBHMKEHHH;
BBITIOJIHEHHE 33/|JaHUH 110 TEKCTY (CMBICAIOBOE YTeHHE).
OnpefiesieHHe cpefiHedl CKOPOCTH CKOJMBKEHUA BPYCKa MJIH JIBU-
JKeHHS [IapHKa 10 HAKJIOHHOH NI0CKOCTH.

AHaau3 ¥ obGcyxaenHe cnioco0OoB NpHOJIMKEHHOTD Olpeje/eHHs
MIHOBEHHOH CKOPOCTH.

OnpefesieHHe CKOPOCTH PABHOMEPHOTO ABWXeHUs (lapHka

B KHIKOCTH, MOAEJIH 3/IeKTPHYeCKOro aBTOMOGHIIA U T. I1.).
OnpesiesieHHe NyTH, NPOHJEHHOTO 32 JJAHHBIA MPOMEXKYTOK
BpeMeHH, H CKOPOCTH TeJia 1o rpadHKy 3aBUCHMOCTH NYTH
pPaBHOMEPHOIr0 ABHXKEHUS OT BPeMeHH.

O6cyaeHle BO3MOXHBIX NPUHUUIIOB JeHCcTBUA NpHGOPOB,
U3MePSIOIMX CKOPOCTh (CMUOMeTPOB).
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(1

BoIvMcieHHe MYTH U CKOPOCTH NPH PABHOYCKOPEHHOM NpPAMO-
JAHHEHHOM [IBH}KeHHH TeJsa.

OnpepgesieHHe NPoOHAEHHOTO NYTH M YCKOPEHHUA JBHXXEHHA TeJsa
no rpaguKy 3aBMCHMOCTH CKOPOCTH PaBHOYCKOPEHHOIrO MpsiMo-
JIMHEHHOTO JIBUAKEHHS TeJIa OT BPEMEHH.

OnpejieJieHHe YCKOPEHHs Tena MpH paBHOYCKOPEHHOM JIBHKe-
HHH 110 HAKJIOHHOH IJIOCKOCTH.

HamepeHue nepro/ia v 4acToThl 0GpalleHHs Tela 10 OKPYAKHOCTH.
OnpejesieHHe CKOPOCTH PaBHOMEPHOTO AABHMEHHA Tesa

110 OKPY’KHOCTH.

PelleHHe 3a/1a4 Ha onpe/ie/leHHe KHHEMaTHYECKHX XapaKTepH-
CTHK MEXaHHYeCKOr0 JIBHKeHHS Pa3/IMYHbIX BH/0B.
PacnosHaBaHHWe M NPHEIMKEHHOE OMMCAHHE PAa3JIHYHEIX BH/IOB
MeXaHHYeCKOro ABHKEeHHS B IPHPO/ie U TEXHHUKE (Ha MpUMepax
cB0O0OAHO NAJAI0LHUX TeJl, ABHHKEeHHA JKHBOTHBIX, HeOeCHbIX
TeJI, TPAHCTIOPTHLIX CPEJICTE H Jp.)

BzaumoaeicTeHe
Tea (20 4)

Ilepeniii 2akoH HeloToHA.
Bropoii 3akon HeloToHa.
TpeTuii 3akoH HeloToHa.
ITpuHLMN cyneprnosuLuu
CHIL.

Cuna ynpyrocTH. 3akoH
I'yka. CHyia TpeHUs: cUIa
TPeHHS CKOJIbKEHHHA, CHJIA
TPeHHs TOKOsA, IPYTHE BULI
TPEeHHS.

Cuiia TsKeCTH M 3aKOH
BCEMHPHOTO TATOTEHHH.
YekopeHHe cCBOGO/IHOTD
najgeHud. JIsuiKeHue njaaHeT

Habnlonenne 1 ob6cyigeHue ONbITOB C ABHKEHHEM TeJa IIPH
YMeHbIIEeHHH BJIHAHHA JPYTHX TeJI, NPEeNATCTBYIOUIHX [IBHHe-
HH10.

Ananus tekcrta lanusies c onucaHueM MBICJIEHHOT O 3KCIIEPH-
MEeHTd, 000CHOBBIBAKILEr0 3dKOH HHEPIIHH; BbINIOJIHEHHE
3aJlaHHuH N0 TeKCTY (CMLICJIOBOE UYTEHHE).

OBcy#AeHHe BOIMOXKHOCTH BhIMOJHEHHUs 3aK0Ha WHepLUH

B pa3/IMYHBIX CHCTEMAx OTCYETA.

Ha6nionenne u o6cykgeHHe MeXxaHHUeCKHX SIBJeHUH, Mpo-
HCXOAAIIMNX B cHcTeMe oTcyéTa «Tesiexka» Nnpu e€ paBHo-
MEPHOM H YCKOPEHHOM /IBHIKEHHHM OTHOCHTE/IbHO KabGHHeTa
Gu3MKH.

JlelicTBUs ¢ BeKTOPAaMU CHJI: BbITIOJIHEHHW e 3a/laHH I NO cJloke-
HH10 U BEIMUTAaHHUIO BEKTOPOB.
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IpodonxceHue maba.

TemaTuueckuii
DJ1oK, TemMa

OcHOBHOE coacpaKaHHe

OCHOBHBLIE BHALI 1eITeILHOCTH YYalHXCH
(Ha ypoBHe y4edHBIX JeHCTBHIT)

BoKpyr Coannua. [leprasn
KOCMHYeCcKasi CKOpOCTh.

HeBecoMOCTE H ITeperpys3KH.

PapHOBecHe MaTepHalbLHOH
TO4YKH. AGCOIOTHO TBEpAOE
Teno. PaBHoBecHe TBEpAOTO
TeJjla ¢ 3aKpenJéHHOH 0CbIo
BpalieHrsa. MoMeHT cHJIBL
[leHTp TAMECTH

HaGuioyileHne W/MaK npoBejieHre OMbITOB, JEMOHCTPUPYIOIHX
3aBHCUMOCTh YCKOPEHHA TEJa 0T NPHJI0KEHHOH K HEMY CHJIBI

H MAacchl Tesa.

AHanu3 M 00bACHEHWE ABJEHHH C UCMOJIB30BAHHEM BTOPOTO
3akona HroloTona.

PerieHune 3a/iad € MCMOJbL30BAHHEM BTOpOTO 3aK0oHa HeoToHa

M MPaBHJIa CJIOKEHHUA CHIL

OnpeeneHHe })ECTKOCTH MPYKHUHBI,

AHanu3 cuTyalHii, B KOTOPLIX HaG10Jal0TCA YIpyrHe gedop-
MaLMH, H UX 06bACHEeHHe ¢ UCI0Jb30BaHNeM 3aKkoHa ['yka.
Pemenue 3azay ¢ Mcnosib3oBanueM sakoHa ['yka.
HceneoBaHHe 3aBHCHMOCTH CHJIBI TPDEHHSA CKOJIBKEHHSA

OT CHJIbI HOPMa/IbHOTO AaBfneHus. 06cyKaeHHe pesyibTaToB
HcC/leIoBaHHA.

Onpe/iesieHHe Ko3pQHIHEHTA TPEHHS CKOJIbKEHH.

HaMepeHHe CHIBI TPEHHS MOKOS.

PemreHune 3aiad ¢ HCMONIB30BAHUEM GOPMYJIBI A CHIBI TPEHHsS
CKOJIL3KEHHS.

AHaNMz ABMKEHHS TeJ TOJBKO MoJ, JeiCTBHeM CHIIBI TAXe-

CTH — CBOGOJHOrO NaJeHHs.

06bsAcHEHHEe HE3AaBUCHMOCTH YCKOPeHHUS CBOGOJHOrO najeHus
OT Macchl Tena.

OneHKa BeJITHYMHbBI CHJIBI TATOTEHUS, JIeHCTBYIOLEH Mexay
ABYMs TeJlaMH (/118 pasHbIX Macc).

AHa/u3 ABH:KeHHsA HeGeCcHBIX TeJs MoA AeHCTBHEM CHJIBbI TArOTE-
HHSA (C HCTIOJB30BAHHEM JIOMOJHHUTENBHBIX HCTOMHHKOR WHQOP-
MarHH).
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Pemenne 3aa4 € MCMoJb30BaHHUEM 3aKOHAa BCEMHPHOro TAroTe-
HUA U GOPMYJIbI AJA PACI&TA CHIBI TAKECTH,

AHanu3 OPHMIrHHAJbHOTO TEKCTA, ONIHCBIBAKWINEro NpoABJIeHHA
3dKO0Ha BCEMHUPHOIo TArOTEHMA,; BbINIOJHEHHE 3E|.,Elaﬂl/]!7[ o TeK-
cTy (cMBICTIOBOE YTEHHE).

HaﬁJ]H},[l,EHHe M nﬁcy“m,.uel-me ONBITOB IO U3MEHEHHK) Beca TeJla
NpH YCKOPeHHOM JBHXeHHH.

Ananua yCJ‘]OBHﬁ BOZHUKHOBEHHA HEBeCOMOCTH H Ilepe-
TPy3KH.

Pemenue 3aja4 Ha onpefesieHHe Beca Tejda B PpasiHYHBIX
YCOI0BHAX.

AHanus CHJI, ,a,erTBy[oumx Ha Teao, MoOKoAIeeCd Ha onope.
Ol'ipe,ﬂ.EJlEHHE HeHTpa TAMECTH Pa3JIM4YHBIX TeJl

3aKoHBI coxpa-
Heuu (10 1)

UmMmnynkc Tena. UameHeHue
HMIyJbca. UMOyJibc CHABL
3aKOoH COXpaHeHHA HMITYJIb-
ca. PeakTHBHOE fBIKEHHE.
Mexanuveckas paGoTa H
MOILLHOCTE. PaGoTa cua
TSKECTH, YIIPYTOCTH, Tpe-
HHs. CBA3b 3HEePIryH U pa-
60ThI.

[loTeHUMaNbHAsA SHEPTHA
Tesa, MOAHATOro Haj NoBepX-
HOCTLI0 3eMH. [loTeHIHANB-
Has SHEePTHA CKATOH Npy-
KHHBI,

KuHeTHueckas sHeprus.
TeopeMa 0 KUHeTHYeCKOH
aHepPTHH.

Hab6nionenue u 06Cyx/ieHHE ONBITOR, JEMOHCTPHPYOIIHX
nepejayvy HMOyJ/bca IPH B3aHMO/eCTBHH TeJl, 3aKOH COXpaHe-
HHA HMIIYJILCA TPH a6COJIIOTHO YIIPYTOM H HEYIPYTrOM B3aHMO-
JOeHCTBHH TeJ.

AHa/NH3 cUTyalHi B OKpyKaloleH }KU3HH € HCN0/Jb30BaHHEM
3aKOHA coOXpaHeHHA UMIYJIbCa.

PacnosHaBanHe ABJEHHUS PeakTHBHOTO JBMMKEHMS B IpUpoje
H TexHHKe (MC — GHosorHs).

IMpHUMeHeHHe 3aKOHA COXPaAHEHHA UMNTYJIbCa JJIs pacyéTa
pPe3yIbTaTOB B3aHMOJEHCTBHA TeJs (Ha TpHMepax Heympy-

roro B3aHMOAEHCTBHA, YIPYTOro LeHTPaJbHOI0 B3aHMO-
AeHCTBHA JBYX 0/JHHAKOBBIX TEJ, 0/THO U3 KOTOPBIX HETO/-
BHXKHO).

Peuenne 3asay ¢ MCI10/Ib30BaHHEM 3aKOHA COXpaHEHHA M-
nyJbca.

OnpejiesieHHe paboThl CHJIBI YIIPYTOCTH TIPH NO'BEME I'py3a

C WCTOJIB30BAHMEM HEMNOABHAKHOTO H MOJABHXHOTO GJIOKOB.
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IpodonxceHue maba.

TemaTuueckuii
DJ1oK, TemMa

OcHOBHOE coacpaKaHHe

OCHOBHBLIE BHALI 1eITeILHOCTH YYalHXCH
(Ha ypoBHe y4edHBIX JeHCTBHIT)

3aKoH coxpaHeHHUs MeXaHH-
YeCcKOoH JHepruu

H3MepeHHMe MOIIHOCTH.

H3mepeHHe noTeHUHaAbHOH 3HEPrHH ynpyro gedopMHpOBaH-
HOH NPYKHUHBL

HamepeHMe KMHETHMYECKOH JHEPIHMH Teja Mo JJIMHe TOPMO3HOro
NyTH.

JKcnepUMeHTalbHOE CPaBHEHHE H3MEeHeHHA MNOTeHLHaAbHOH
M KHHeTHYeCcKOH 3Heprui Tea NpH JABUMKEHHUH 110 HAKJIOHHOMN
IJIOCKOCTH.

JKclepMMeHTa bHasA PoBepKa 3aK0Ha COXpaHeHUA MeXaHuYe-
CKOH 3HePTHH NpH cBO6G0JHOM NaJeHHH.

[TpyMeHeHHe 3aKOHA COXPAaHEHHA MEeXaHHYeCKOH 3HepPTHH
JUIst pacyéTa MOTEeHUUANBHOH W KMHEeTHYeCKOH 3HEeprui Tesa.
PemeHne 3a1a4 ¢ HCNOJIb30BAHHEM 3aK0HA COXPaHEeHHA Mexa-
HHYEeCKOH 3HEPrHH

Pazmen 9. Mexanuu

ecKHe KoJieGaHHA U BoJIHEI (15 4)

MexaHHYecKHe
Koye6aHus (7 4)

KoneGaTenbsHoe ABMMAKEHHE.
OCHOBHBIE XapaKTepPHCTHKH
KoJ1e6aHHI: NePHO/, 4ACTOTa,
aMmMrvTyaa. MateMaTuye-
CKHH U IPYKHUHHBIA MaATHH-
ku. [IpeBpanieHHe aHepPryUM
MIpH KonebaTeabHOM JIBHKe-
HHH.

3aTyxawiide KoJleOaHHUs.
BruiHy)KAeHHbIe KoJeGaHHA.
Pezonanc

HaGawpenue KoseGaHUH noj AeHCTBHEM CHJI THXECTH W yIpy-
TOCTH H oGHapy:KeHHe NoA06HBIX KoleGaHuH B oKpyKalolleM
MHpe.

AHanuz KoJieGaHUWH Ipy3a Ha HUTH U Ha Npy»KUHe. OnipejefieHue
YacTOTHI KoJiebaHHUH MaTeMaTH4eCKOTO U MPYKHHHOTO MAasATHH-
KOB.

Ha6miogeHue ¥ 06'bsiCHEHHE SIBJIeHUs pe30HaHca.
HccnepgoBanue zaBUCMMOCTH NepHoJa KoseGaHMi MoJBeUIeHHO-
ro K HUTH Ipy3a oT JUIMHBI HUTH.

[IpoBepka He3aBHCHUMOCTH MepHoJa KoaeOGaHUH rpys3a, ojBe-
WIeHHOT O K JIEHTE, OT Macchl Ipy3a.
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Ha6noienne 1 06CyKAEHHE OMLITOB, IEMOHCTPHPYIOIHX
3aBHCHMOCTb NepHoja KoJaebaHuHi NpyKUHHOro MasTHHKA

OT MAacchl I'py3a U ’)KECTKOCTH NPYHKHHBIL

IpuMeHeHne MaTEMATHYECKOTO H [PYKHHHOIO MasTHHKOB

B Ka4ecTBe Mo/ieJiell 115 onMcaHusA KoiebaHuil B OKpykatoleM
MHUpe.

Peluenue 3a1a4, CBA3aHHbIX C BbIYHCJIEHHEM HJIH OLEHKOH
4acToThl (Neproja) KoneGaHuH

MexaHHYeCcKHe
BOJIHEL 3BYK

(84)

CrolcTBa MexaHHU4eCKHUX
BoJIH. JlnuHa BosHBL. Mexa-
HHYECKHE BOJHBL B TBEPJIOM
TeJe, ceicMUYecKHe BOMHbI.
3Byk. [poMKOCTE 3BYKA

¥ BblcoTa ToHa, OTpakeHHe
3Byka. MH$pasByK U yabTpa-
3BVK

O6Hapy:KeHHe W aHAJIH3 BOJIHOBBIX AABJIEHHH B OKpY)KaKIIEM
MHDE.

Ha6usito/ieHHe pacnpocTpaHeHHA NPOAOJIBHBIX H M0NepPeYHbIX
BOJIH (Ha MoJiesu) U o6HapyKeHHe aHAJOTHYHBIX BH/OR BOJIH
B Ipupoje (3BYK, BOJASHBIE BOJIHBEIL).

BurducaenHe JJIMHBL BOJIHBI H CKOPOCTH PaclpocTpaHeHHsA
3BYKOBBIX BOJIH.

JKcnepuMeHTa/bHOE ONpejie/ieHre rPaHuUl, YacTOThl C/ABINIHMBbIX
3BYKOBBIX KoJleGaHHM.

Ha6uto/leHHe 3aBHCHMOCTH BhICOThI 3BYKa OT 4acTOTHI (B TOM
4YHC/Ie € UCTIOJIb30BAHUEM MY3blKaJIbHbIX HHCTPYMEHTOB).
Ha6usroieHHe u 00bsACHEHHE fABJEHHs aKyCTHYECKOTO pe3o-
HaHca.

AHanuz OpUTHHAIBHOIO TEKCTA, MOCBAILEHHOTO HCIOIB30Ba-
HHIO 3ByKa (MJIM yJIbTPa3BYKa) B TEXHHKe (3X0J0KalHs,
yJAbTpa3ByK B MeJHIIHHE H Ap.); BbINOJHEHHE 3aJaHHH M0 TeK-
CTy (CMBIC/IOBOE YTEHHE)

Pasaen 10. /IeKTPOMarHUTHOE NMoJie H 3JIeKTPOMarHUTHEIE BOJIHEL (8 4)

INEeKTPOMArHMT-
HOe noJe

BJ!EKTPOMEH'H HTHOE noJe.
DJIEKTPOMAarHUTHBIE BOJIHEL

HOCTPOCHHE paccy)x,uermﬁ, OGOCHUBbIBa}C!LU,If]X B3aMMOCBHA3b
IEKTPHYECKOT0 H MAarHHTHOI'O NMOJIeH.
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IpodonxceHue maba.

TemaTuueckuii
DJ1oK, TemMa

OcHOBHOE coacpaKaHHe

OCHOBHBLIE BHALI 1eITeILHOCTH YYalHXCH
(Ha ypoBHe y4edHBIX JeHCTBHIT)

H DJIeKTpoMar-
HHTHBIE BEOJIHBI

(64)

CBOHCTBA 2JIeKTPOMAarH1T-
HBIX BOJIH. lllkana snekTpo-
MarHUTHBIX BOJH. Henonbzo-
BaHHE 3JIEKTPOMAarHUTHBIX
BOJIH JIJI5I COTOBOM CBA3H.
JMEeKTPOMArHUTHAs MPUPOJA
cBeTa. CKopocTh cBeTA.
BoJIHOBBIe CBOWCTBA CBeTa

JKCnepUMeHTalbHOEe M3yYeHHe CBOHMCTB 3JIeKTPOMarHHT-
HBIX BOJIH (B TOM YHC/e € OMOIbI0 MOGHJALHOTIO TeJle-
doHa).

AHa/lM3 peHTreHOBCKHX CHHMKOB 4eJIoBe4ecKOro opra-
HH3Ma.

AHa/M3 TEKCTOB, ONMMMCLIBAIOIIHUX NP OABJIEHHA 3JIeKTPOMarHuT-
HOT'O H3JIy4YeHHA B IPHPO/IE: JKHBbIe 0PraHH3Mbl, H3JIY4eHHHA
HebGecHbIX Tea (CMbIC/IOBOe YTeHHe).

PacrnosHaBaHMe W aHa/U3 pPas3/IMMHBIX TPHMEeHEHUH 3JeKTpo-
MarHHTHBIX BOJIH B TEXHHKE.

PernreHune 3aia4 ¢ UCIIOTB30BAHHEM QOPMYJ AJSl CKOPOCTH
3JIEKTPOMarHHTHEIX BOJIH, JJIMHEI BOJIHBI H YacTOTHI

cBETa

Paszagen 11

. CeeToBbIe ABJEeHHA (15 4)

3akoHBI pacmopo-
CTpaHeHHA CBeTa

(64)

HctouHuku ceeTa. Jlyueran
MoJesb ceeTa. [IpaMonuHei-
HOE PAacrpocTpaHeHHe CBeTa.
3armenus ConHua v JIyHBL
OTpaskenue cseTta. [l1ockoe
3epkaso. 3aKoH oTpaXKeHHs
cReTa.

[IpesoMyieHHe cBeTa.

3aKoH pe/loMJIeHUd CBeTa.
[TonHOe BHyTpeHHee OTpaxe-
HHe cBeTa. UcrmonibzoBaHHe

Ha6nroaeHue ONbITOB, JeMOHCTPUPYIOIIMX SIBJIEHHUE TPSAMOJIH-
HeHHOTO pacnpocTpaHeHHs cBeTa (BO3HHKHOBeHHe TeHH H MoJy-
TEHH), U UX MHTEePIIPETAIHA C UCIIOJIb30BAHUEM TTOHATHSA
CBETOBOTO Jiyya.

00bscHEHHE U MO/IE/IMPOBAHME COJIHEYHOIO M JIYHHOIO 3aTMe-
HHA.

HceneoBalie 3aBUCHMOCTH YIJIa OTPaXKEHHA CBETOBOI0 Jyuya
OT yTJia NaJeHus.

HayueHue cBoMCTB H306pakeHHs B IIJIOCKOM 3epKaJe.
Ha6nwpeHne U 06'bACHEHHE ONMBITOB IO NOJAYy4YeHHIO H3006pae-
HHUH B BOTHYTOM M BRINYKJA0M 3epKaaax. HaGamroaenue H 06bsac-
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BHYTPEHHETO OTpamKeHHA
B OIITHYECKHX CBETOBOAAX

HEHHE ONBITOB MO NPEJOMJAEHHIO CBETa Ha rPpaHHLE pa3iHYHLIX
cpefl, B TOM YK C/ie ONbITOB C [IOJIHBIM BHYTPEHHHM OTpaMKeHHeM.
Hceneposanue 3aBMCMMOCTH yrJaa npejJoMjeHHda oT yraa
najeHus CBEeTOBOro Jiy4da Ha I'paHHLe «BO3AYX—CTeKJ/J0»,
PacnosHaBaHWe ABJIEHHH OTpaKeHUs H NnpesioMjJeHHA CBeTa

B HGBCE}IHEBHOﬁ JKM3HU. AHAIU3 U 00'bACHeHHE ABJeHUs
OIITHYEeCKOro MHpaxa.

Pemenue 3ajad C HCMOJb30BaHHEM 3daKOHOB OTpaxKeHHA

H OpesoMJJeHHUA CBETA

JIMH3BI U ONITH-
JecKHe Npubopsel
(64)

JluHza, xo1 Ay4el B JIHMH3eE.
OnTUyeckas cucTema.
OnTHyeckMe  NOpUGOPBHI:
doToannapart, MUKPOCKOT

U Tesieckornl. [J1a3 Kak onTuye-
cKkadA cHcTeMa. BauzopykocTs
M IaJIbHO30PKOCTh

lonyyeHne uzobpaxkeHUH ¢ MoMoulbo coGUparwIled U pacceH-
BalOIEeH JIMH3.

OnpepgeneHne GOKYCHOTO PacCTOAHHA H ONTHYECKOH CHIBI
cobupaoue THH3bL

AHaJIN3 yCTPOHCTBA WM IPUHIKIIA JeHCTBHA HEKOTOPbIX ONTHYE-
cKHX npu6opos: GpoToannapaTta, MUMKpPOCKONa, TejJeckona

(MC — 6uo10THS, ACTPOHOMHA).

AHanu3 ABJeHHH GJH30PYKOCTH H JaJbHO30PKOCTH, MPHUHI[HIA
netictBuda ouxkos (MC — 6uosorHsA)

Paznoxkenue
Ges0oro ceeta
B cnekTp (3 4)

Paanoxenue Genoro ceeta
B criekTp. OnbiThl HeloTOHA.
CnoxceHHe crieKTpadbHbIX
uBeToB. /lHcnepcHs cBeTa

Ha6nioaeHue no pasznoxkeHHI0 6e/10r0 CBeTa B CNEKTP.
Hab6usiio/ienne M 06bsicHeEHME ONBITOB MO MoJIyYeHHIo Gesoro
CBeTa [IPH CJIOYKEHHWH CBeTa pa3HbIX IBETOB.

MpoBejeHue U 06bACHEHHE OILITOB M0 BOCIPHATHIO [BETa
npejMeTOR NPH WX HaBJOAeHHH Yepes [[BeTORbIe QPUIBTPbI
(uBeTHEBIE OYKH)

Paszgen 12. KeanToBele sBjieHusn (17 4)

Hcoyckanue
M NorJIoleHne

OneiTe! Pezepdopaa v niaxe-
TapHas MoJle/lb aToMa.

O6cyu/ieHHe e onbiToB Pesepdopa no Hecie oBaHHID
aTOMOB, BhIJBHX<EHHE THIOTE3 O BO3MOMHBIX pe3ybTaTax
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OkoHuarnue maba.

TemaTuueckuii
DJ1oK, TemMa

OcHOBHOE coacpaKaHHe

OCHOBHBLIE BHALI 1eITeILHOCTH YYalHXCH
(Ha ypoBHe y4edHBIX JeHCTBHIT)

CBETa aTOMOM
(44)

Mojaenp atoma Bopa. Ucny-
CKaHHe U MorJolieHHe cBeTa
aroMmoM. KBauThl. JluHeiivya-
ThI€ CMIEKTPLI

ONBITOB B 3aBUCUMOCTH OT [pe/loJiaraeMoro CTpOeHUs aToOMOB,
dopMyaHpoBaHe BLIBOJOB H3 PE3y/IbTATOB OMLITOB.
O6cyxeHe NPOTUBOPEYHH JIAHETAPHOH MOJeNH aToMa

M OCHOBaHHi AJis runoTe3nl Bopa o cranHoHapHbIX opOUTax
EKTPOHOB.

Ha6io/1eHHe CIJIONIHBIX M IHHEHYATLIX CNEeKTPOB H3JlyYeHHs
passuYHbIX BelllecTB. 06bsICHEeHHE IMHEHYaThIX CIeKTPOB
H3JIyNeHHs

Crpoenue
ATOMHOTO Ajpa

(64)

PagHoakTHBHOCTL. Anbda-,
6eTa- M raMMa-H3JIY4eHHH.
CTpoeHWe aTOMHOTLO sIpa.
HyxnonHas Mojenb aTOMHOTO
aapa. Uzotonsl. PagnoakTHE-
Hble npeBpatieHus. [lepuos
noJiypacnaja.

JleHcTBUA pajiHOAKTHBHbIX
WU3JIYyYeHWH Ha )KHUBble
OpraHH3MBI

O6cyxaeHHe BO3MOXKHEIX THIOTE3 0 MO e/AX CTPOeHHA AApa.
Onpejie/leHHe COCTaBa Ajep MO 33JaHHLIM MAcCOBBIM W 3apsjo-
BBIM YHCJ1aM M 110 NOJI0MEHHIO B IEPUOAHYECKOH CHCTEME
anemeHTOB (MC — xuMus#a).

AHanu3 H3MeHeHHA COCTAaBa AAPA H ero MoJIOKeHHs

B MepHOAHYECKOH CHCTEMe MPH a-pajlHOaKTHEHOCTH

(MC — xumMu#n).

HccnefoBaHue TPEKOB @-4aCTHII IO TOTORBIM GoTOrpadHaM.
O6Hapy:eHHe M U3MepeHHe paJHallHOHHOTO GOHA ¢ TOMOLLBI0
J03HMeTpa, OLleHKA ero HHTEHCHBHOCTH.

AHanuz 6HOTOTHYEeCKUX H3MEHEHHH, TP OHCXOAAIIHK MO/
JelcTBHEM pafjHOAKTHBHBIX Hany4eHHH (MC — 6uosorus).
Hcrosib3oBaHKe pajHOaKTHBHBIX H3Jy4YeHHH B MeJHIHHEe

(MC — 6uonorus)

fApepHble
peaknuu (7 1)

flpepHble peakiMi. 3aKOHEI
coXpaHeHHd 3apAa/0BOr0

Pemexnue 3a/aY ¢ MICNoJb30BaHHEeM 3aKOHOB COXpaHeHHA
MACCOBBIX H 3apAJOBEIX YHCeJ Ha ollpefe/ieHHe pe3y/bTaToB
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H MacCCOBOro HHCes . BHBpl'HH
CBA3H aTOMHBIX Afep. CBA3L
MAacCChl M 3HEPIrHH. PeaKLIPIP[
CHHTEe3a H JeJleHHA aaep.
HcTouHuKH aHepryum ConHua
U 3BE3 L.

SlpepHas 3HepreTHka

AJePHBIX peaKuil; aHaIM3 BO3MOXHOCTH MJIHM HEBO3MOMHOCTH
AnepHoH peakHH,

OueHkKa 3HEpruu CBA3M AAep C HCNOJAb30BAHHEM GOPMYJIbI
JiHwITERNA,

O6cyx/ieHHe NepcneKTHB UCN0AB30BAHUA YIPaBIAeMOoro
TEePMOSIEPHOr0 CUHTEe3a.

06cysxieHHe IPEUMYLIIECTE H 3KOJIOTUMECKHX [1pobem,
CBAZaHHBLIX C siepHoH sHepreTukol (MC — akonorus)

lNoBTOpHTe/IbHO-06061aKMHI MOAYIB (9 1)

CHucTeMaTH3ALHA
H 0606eHHe
NpeiMETHOTO
COEePIKAHUA

H OMBITA Jef-
TeJBLHOCTH,
npuobpeTéHHOIO
MPH H3Y4YeHHH
BCETO Kypca
Ppusnkn

06GobeHHe colepKaHHA
KayK/10T'0 U3 OCHOBHBIX
pazzesoB Kypca GHIHKH:
MeXaHHYeCKHe, TeIJI0BEIe,
3JIeKTPOMarHUTHLIE, KBAHTO-
BbIE ABJICHHSA.

Hay4yHblil MeTO/1 NO3HAHUA H
ero peajiMsanusa B pH3Uye-
CKHMX HCesle/loBaHHAX.

CBA3b PU3HKH H COBpEMEH-
HBIX TEXHOJIOIMH B 06/1acTH
nepegayud HHpopManuu,
3HepreTHKe, TPAaHCIOpTe

BeinmosiHeHWe yueOGHBIX 3aJaHHi, TPeGYOLIHX [JeMOHCTPalluH
KOMIIETEHTHOCTEH, XapaKTepHU3YIIUHX ecTeCTBEHHOHAYYHYIO
rpaMOTHOCTh:

6 IPUMEHEHHsI MOJYYeHHbBIX 3HAHHMM U1 HAYYHOro 00'bsICHeHHs
$uanHecKUX ABAEHHH B OKPYKaloOLIeH MPHpPOJe U TOBCeIHEB-
HOM JKM3HH, A TAKKE BhIABJIeHUA GPU3HYECKHX OCHOB psaja
COBpPeMeHHBIX TEXHOJIOTHH;

6 IpUMEHEHHS OCBOEHHBIX JKCIEPHMeHTANbHbIX YMeHHH A/
Hcc/ieloBaHUA PUIHIECKUX ABJIEHHH, B TOM YHCJIe JIJIs
MPOBEPKH TMIIOTE3 U BhIABJAEHHUS 3aKOHOMEPHOCTeH.

PelreHHe pacy&THBIX 33124, B TOM YHCJIE TIPeII0/aramuiHx

HCI0/b30BaHHe QU3HYECKOH MOJENH U OCHOBAHHBIX Ha CoJep-

JKAHUM PA3JIMYHBIX Pa3/JefioB Kypca pHIUKH.

BeinmosiHEeHHME U 3alUTa TPYNNOBLIX MM HHAHBUAYANbHBIX

TIPOEKTOB, CBA3aHHLIX C COAep:KaHueM Kypca GU3HKH




[OP puia dusuku
HHU®POBBIE OBPA3ZOBATEJLHBIE PECYPCHI H PECYPCHBI CETH UHTEPHET

http://www.proshkolu.ru - bubmuoreka — Bce mo mnpeamery «®usuka» http:/fizika-class.narod.ru -
Buie00onbITH Ha YpoKax

http://schoolcollection.edu.ru/catalog/ - Enunas kommekuus nudpoBbix 06pa30BaTebHBIX PECYPCOB

http://class-fizika.narod.ru - Unrepecunie matepuansl K ypokam (U3HKH 110 TeMaM; TECThl 110 TeMam;
HarJAIHEIE TTOCOOUS K ypoKaM

http://www.openclass.ru - Hudporeie obpazosaTeneHble pecypesl  http:/www.fizikaru -
http://www.openclass.ru/node/109715 - Cereroe obpazoBatensHoe coobmecTBo. OTKPHITHIA KJIacce
http://www.fcior.edu.rw/ - @egepansHBII LEHTp HHOOPMAIMOHHO-00PA30BATEIBHEIX  PECYPCOB
http://interneturok.ru/ru/school/physics/ - MUaTEpHET YpOK.

http://archive.1september.ru/fiz - Tazera «l ceHTa6ps» wMarepuadsl To (QH3HKe
http://physics.nad.w/ -  Anumanuu  ¢usudeckux — o0ObekTOB.  http:/www.int-

edu.ru/soft/fiz.html - JKuras ¢puznka: odydatomas nporpaMma




		2024-09-24T12:47:56+0400
	Шишкина Надежда Сергеевна




