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[IpuMepHas paboyas nporpamMMa no ¢pusrKe Ha YpoBHe OCHOBHOTO
ob1iero o6pa3oBaHUs COCTaBJeHAa Ha OCHOBe IOJIOXKEHHUH U Tpe-
60BaHMM K pesy/bTaTaM OCBOEHUs Ha 6a30BOM ypOBHE OCHOBHOM
06pa30BaTeJbHON NpPOrpaMMBbl, IpeJcTaBaeHHbIX B PesepasbHOM ro-
CyZapCTBEHHOM 06pa30BaTeJbHOM CTaHJapTe OCHOBHOTO 061Iero o6-
pa3zoBaHus (PT'OC 000), a Takxke c yuétoM [IpuMepHON MporpaMMabl
BocIUTaHUA U KoHlenuuu npenojaBaHusa yyebHoro npeamera «Pu-
3MKa» B ob6pa3oBaTe/IbHbIX OopraHusanuax Poccuiickoit ®enepanumy,
peasiM3yIoLUX OCHOBHbIE 0611le06pa30oBaTe/IbHbIe IPOrpaMMbl

NOACHUTE/IbHAA 3ANUCKA

Coneprkanue [IporpaMMbl HanpaBJjieHO Ha GOpMHUpPOBaHUeE ecTe-
CTBEHHO-HAy4YHOH I'PaMOTHOCTH y4YalllUXCHd M OpPraHU3alUI0 U3Y-
4yeHUs QU3UKU Ha JesATeJbHOCTHOH OCHOBe. B Hell yuyuThIBalOTCA
BO3MOXXHOCTH IIpeAMeTa B peasinsauuu tpe6oBanut ®I'oC 000
K [JIAHUPYEMBIM JIMYHOCTHBIM U MeTallpeAMETHBIM pe3yJibTaTaM
00y4eHHs], a TAKXKe MeXIpeJMeTHbIE CBSI3U eCTECTBEHHO-HAY4YHbIX
y4eOHbIX Ipe/JMETOB Ha yPOBHE OCHOBHOTIO 06111ero 06pa3oBaHUs

B nporpamMMe onpepesoTCA OCHOBHbIE I[eJIU U3y4eHHUA GU3UKHU
Ha YpOBHe OCHOBHOTO 06Liero o6pasoBaHus, NIJIaHUPyeMble pe3yJib-
TaTbl OCBOEHHUSI Kypca GU3UKH: JUYHOCTHbIE, MeTalpesMETHEIE,
npeaMeTHble (Ha 6a30BOM YPOBHE).

[IporpaMma ycTaHaBJIMBaeT paclpejiesieHHe y4e6GHOro MaTepuasa
no rozam obydeHus (Io KJjaccam), npejjaraeT NIpUMepHYIO N0CJIeA0-
BaTeJIbHOCTb U3y4YeHUs TeM, OCHOBAaHHYIO Ha JIOTUKe Pa3BUTHUSA NpeJ-
METHOTO COJlep>KaHHs U Y4EéTe BO3PACTHBIX 0COOEHHOCTEH y4yalluXcs,
a TakKe NMPUMepHOEe TeMaTUYeCKOe MJIAaHHUPOBAaHUE C yKa3aHHUEM KO-
JINYECTBA 4YaCOB HA U3y4YeHUE KXKA0M TeMbI U IPUMEPHOH XapaKTepH-
CTUKOM y4yeOGHOH AeATeJbHOCTH Yy4alllUXCs, peaJU3yeMOH NpH U3y-
YEeHUU ITUX TEM.

[IporpaMMa MoOXKeT GbITb HCNOJIb30BaHA YUYUTEJISMU KaK OCHOBA
JJIsl COCTaBJIEHUsI CBOUX paboyux nporpamm. [Ipu paspaboTke pa6o-
Yyedl mporpaMMbl B TeMaTH4YeCKOM IIJIAHUPOBAaHUHM JOJDKHBI GbITh
y4TeHbl BO3MOXXHOCTH HCIIOJIb30BaHHUA 3JIEKTPOHHBIX (LHPOBBIX)
06pa30BaTe/JIbHBIX PeCypCOB, SBJAIOLIMXCA y4eOHO-MeTOAUYeCKUMU
MaTepuajsaMd  (MyJbTHUMeAUHHble NPOrpaMMbl, 3JIEKTPOHHBIE
Yy4eOHUKHM U 3aJ[a4YHUKH, 3JeKTPOHHbIe GUOJIHMOTEKU, BUPTYaJbHbIE
JlabopaToOpUM, UTPOBbIEe NMPOrpaMMbl, KOJJIEKIUU LUPPOBBIX 06pa-
30BaTe/JIbHbIX peCypCcoB), peaju3yBINUX JUAAKTHYeCKHe BO3MOX-
Hoctu UKT, cojepkaHHe KOTOPBIX COOTBETCTBYET 3aKOHOJAATesb-
CTBY 06 06pa30BaHMU.

[IpuMepHas pa6oyas mporpaMMma He CKOBBIBA€T TBOPYECKYIO UHU-
IUaTUBY YYUTEJIeH U NPeAOCTaBJIsSIET BOSMOXKHOCTU JJIs peashu3aluu
pa3J/INYHBIX METOAUYECKUX ITOAX00B K PEnofaBaHUuI0 GU3UKHU NIPU
YCJIOBHM COXpaHEHHUA 06513aTeIbHOMN YacTH CoJeprKaHus Kypca.
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OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «®U3MKA~

Kypc ¢pusuku — cuctemoobpasyruui Ajas eCTeCTBEHHO-HAYYHbIX
y4eOHbIX [Ipe/IMeTOB, IOCKOJbKY PpU3HUecKUe 3aKOHBI JieXaT B OCHO-
Be NPOIECCOB U SBJIEHUH, U3y4yaeMbIXx XUMUeEH, 610JI0THeH, aCTPOHO-
Muel U pusnyeckoit reorpadpueil. PusrMka — 3TO NpeaMeT, KOTOPbIH
He TOJIbKO BHOCUT OCHOBHOH BKJIa/i B €CTeCTBEHHO-HAyUYHY0 KapTUHY
MHpa, HO Y NpeJlocTaB/sAeT HauboJee siCHble 06pasiibl NIPUMeHeHHUs
Hay4yHOro MeToJja MO3HaHUs, T e CIocoba MoJIyueHUs JOCTOBEpPHBIX
3HaHUU 0 MUpe. HakoHel, ¢u3nKa — 3TO NpeAMET, KOTOPbIA HaApAAY
C JIpyTMMHM eCTeCTBEHHO-HAayYHBIMMU INpeAMeTaMM [JOJKeH [JaTb
IIKOJIbHUKaM Ipe/icTaBjeHHe 06 yBJieKaTeJbHOCTH HAy4YHOTO HcCJie-
JOBaHMUSA U Pafl0CTH CAaMOCTOSAATEJIbHOTO OTKPBITHSA HOBOT'O 3HAHUA.

OfHa U3 rJ1aBHBIX 33434 GpH3HM4YeCcKoro o6pa3oBaHUs B CTPYKType
o6111ero 06pa3oBaHusl COCTOUT B GOPMHUPOBAHUH €CTeCTBEHHO-Hay4-
HOM rpaMOTHOCTU U UHTEpeca K HayKe Y OCHOBHOM MaccChl 06y4aro-
LIUXCSl, KOTOpble B JAajbHeHIIeM OyAyT 3aHATBHI B CaMbIX pa3HO-
06pa3HbIX chepax AeaTesbHOCTH. Ho He MeHee BaxkHOH 3a7a4eil sAB-
JIsieTCs1 BbIsIBJIEHHE M NMOATOTOBKa TaJaHTJIMBBIX MOJIOABIX JIIOAeH
JJi1sI IPOJ0JXKeHUsI 06pa3oBaHUsA U JlajbHelllell npodeccuoHalb-
HOM JlesITe/IbHOCTU B 06JIaCTH eCTeCTBEHHO-HAY4YHbIX MCC/eJ0BaHUMN
Y CO3JlaHUH HOBBIX TeXHOJ0TUH. COrJIacHO NIPUHATOMY B MeXAyHa-
poAHOM coobiiecTBe omnpefesneHuto, «EcrecTBeHHO-Hay4YHas1 rpa-
MOTHOCTB — 3TO CIIOCOOHOCTH YesIoBeKa 3aHUMaTh aKTUBHYIO I'pax-
JAHCKY0 IMO3UIIHIO0 110 06111eCTBEHHO 3HaYUMbIM BOIIPOCaM, CBSI3aH-
HBIM C eCTEeCTBEHHbIMH HayKaMH, U ero TOTOBHOCTb MHTEpPecoBaTbCs
€CTeCTBEHHO-HAay4YHbIMH HJesAMHU. HaydHO TrpaMOTHBIH 4YeJslOoBeK
CTPEMUTCS yYacTBOBATh B apryMeHTHPOBAHHOM 00OCYXKJeHUH NPOo-
6J1eM, OTHOCSAIIMXCS K eCTECTBEHHBIM HayKaM U TEXHOJIOTUSIM, YTO
TpeGyeT OT HEero cjaeAyolnX KOMIeTeHTHOCTEeH:

—Hay4HO OO'bSAACHATD SIBJIEHUS],
—OIleHMBaTh U IOHMMaTbh 0COGEHHOCTH HAy4YHOT'0 HCCJIeJ0BaHHUS,
—MHHTepHpeTUpPOBaTh JaHHble U HCIOJb30BaTh HAy4yHble JOKa3a-

TeJIbCTBA JJIs NOJIy4eHUs BBIBOJ0BY.

W3ydyeHne GU3MKU CIOCOGHO BHECTH pelllaroliuil BkIafd B opMu-
pOBaHMeE eCTeCTBEHHO-HAay4YHOH rpaMOTHOCTH 06y4aroluXcsl.

LUEN M3YHEHWA YHEBHOIO NPEAMETA «®U3UKA~»

Lesn nsyyeHus pU3MKHU Ha ypPOBHE OCHOBHOTO 0611iero o6pa3oBa-
HUs onpefiesieHbl B KoHennuu npenogaBaHus y4e6HOro npejMeTa
«®Pu3uka» B 06pa3oBaTeJIbHbIX opraHusanusx Poccuiickoit Pegepa-
IIMY, peasIM3yI0LIUX OCHOBHBIE 006Ieo6pa3oBaTe/ibHble IPOrpPaMMBbl,
yTBepXAEéHHOU pemeHneM Kossernu MuHHCTepCTBa HNpPOCBeEllEHUSA
Poccuiickoit ®egepanuu, npoTokos oT 3 aekabpsa 2019 r Ne [1K-4BH.



Llenu nsyyeHus GU3UKU:

—npuobpeTeHHe HHTepeca U CTpeMJeHUsl 06yJyaloluXcsa K Hayu-
HOMY HW3y4YEHHI0 NPUPOJbI, Pa3BUTHE HX HHTEJJIEKTYaJlbHbIX
U TBOPYECKHUX CIIOCOOHOCTEY;

—pasBUTHe NpeJCTaBJIeHUNA 0 HAYYHOM MeTo/ie NO3HaHUA U GOpMU-
poBaHMe HCCIe0BaTE/JbCKOI0 OTHOIIEHUS K OKPY’KalolLIUM sIBJie-
HUSM;

—dopMupoBaHHe HAYYHOI0 MUPOBO33pEHHUA KaK pe3yJbTaTa U3y-
YeHHUs OCHOB CTPOEHHUs MaTepuH U QyHJaMeHTaJbHbIX 3aKOHOB
du3UKY;

—dopMupoBaHue npejcTaBIeHUH O posd GU3UKU AJS PasBUTHUA
JPYTUX eCTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH;

—pasBUTHe NpeACTaBJeHHUM 0 BO3MOXHBIX cdepax Oyaylied mnpo-
deccroHaNbHON [leATeJIBHOCTH, CBA3aHHOW Cc GU3MKOH, MOAro-
TOBKa K JajbHellleMy o6y4eHHI0O B 3TOM HalpaBJeHUHU.
JlocTKeHUe 3THX LieJled Ha YPOBHE OCHOBHOTO 06111ero o6pa3osa-

HUs o6ecleuynBaeTCs pellieHHeM CIeAy0INUX 3a/aY:

—npuobpeTeHHe 3HAHUH O AUCKPETHOM CTPOEHHUHU BellecTBa, O Me-
XaHUYeCKHUX, TEeIJIOBBIX, 3JIEKTPUUECKHUX, MarHUTHbIX U KBaHTO-
BBIX SIBJIEHUSIX;

—npuobpeTeHHe YME@HUH ONUCbIBATh U OOBACHATbH QU3HUUYECKHE SIB-
JIEHHUS C UCIIOJIb30BAaHHUEM MOJIyYeHHbIX 3HAHUH;

—OCBO€HHEe MeTO/I0B pellleHHUs NMPOCTeHIIUX pacyéTHBIX 3aJay C HUC-
nojb30BaHueM GU3UYECKHUX MoJesel, TBOPYECKHUX U NPaKTHU-
KO-OpUMEeHTUPOBAHHBIX 33/1aY;

—pasBUTHe YMeHUH Hab/110JaTb NPUPOJHbIE SIBJI€HUS U BBINOJIHATH
ONBITHI, JJaGOpaTOPHbIE PabOThl U 3KCHEpPUMEHTaJIbHble HCCJeJ0-
BaHHUS C MCIIOJIb30BAHUEM U3MEPUTENBbHBIX IPHUOOPOB;

—OCBOeHHE NPUEMOB pPaboThl ¢ UHPopMaluell GpU3UYECKOro cofep-
»KaHUs, BKJIIO4Yass MHPOpMAILMI0O O COBPEMEHHBIX JOCTHXKEHHUSX
$uM3MKY; aHA/IU3 U KPUTHYECKOE OlleHUBaHUue HH$OopMaLuy;

—3HaKOMCTBO co chepaMu MpodecCUOHATBbHOU AesATEJbHOCTH, CBSI-
3aHHBIMHU C QU3UKOH, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHO-
BaHHBIMU Ha JOCTHXKEHHUAX GU3UIECKON HAYKH.

MECTO YYEBHOIO NPEAMETA «®U3NKA~» B YHEBHOM MJAHE

B cootBerctBuUu ¢ ®I'OC 000 Pusuka sABJAsETCS 0053aTEJbHBIM
npeJAMeTOM Ha ypPOBHE OCHOBHOIO 06uiero ob6pa3oBaHus. /laHHas
nporpaMmMa npeaycMaTpuBaeT usydeHue GU3UKU Ha 6a30BOM YpPOB-
He B 00béMe 238 4 3a TpuU rosa obydyeHus mno 2 4 B Hejlesito B 7 U 8
KjJaccax M mo 3 4 B HeJenaw B 9 kjacce B TemarnueckoM mua-
HUPOBAaHHUU A 7 U 8 KJIaccoB IpejloJaraeTcsi pesepB BpeMeHH,
KOTOPBIH y4YHTeJb MOXeT MCII0Jb30BaTh 10 CBOEMY YCMOTpPEHHIO,a B
9 KJlacce — NOBTOPHUTENbHO-06061aI0 Ui MOAYIb.
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COAEPXXAHWUE YYEBHOIO MNMPEAMETA «®U3NKA»

7 xnacc

Paspaes 1. Pusuka 1 eé poJib B IO3HAHUM OKPY KaKwILero Mupa

dusuka — Hayka o npupoje. SIBaenus npupoasl (MC1). dusuue-
CKMe fIBJIeHHs: MeXaHU4YeCKHUe, TelJIOBble, 3JIeKTpUYeCKUe, Mar-
HUTHbIE, CBETOBbIE, 3BYKOBHIE.

dusnvyeckre BeJUIUHBL. U3MepeHue Ppusnydeckux BeJuduH. Pu-
3u4eckue npubGopel. [lorpemHocte u3MepeHUul MexayHapo/JHas
cuctemMa eJUHULI.

Kak ¢usuka u Apyrue ecTeCTBEHHbIe HAYKU U3y4alOT NMPUPOAY.
EcTecTBeHHO-HAay4YHbI MeTOJ, MO3HAHUSA: HAOJIOJEHHe, TOCTAHOBKA
Hay4HOro BONpPOCA, BbIABUXKEHHE TUINIOTe3, 3IKCIEPUMEHT IO NPO-
BepKe TUIOTe3, 00'bsiCHEHHEe HabJiroJaeMoro siBjaeHus. OnucaHue
pusnyecKux IBJIEHUN C MOMOIbIO MO eieH.

Hdemoncmpayuu

1. MexaHU4YeCKHe, TENJIOBbIE, 3JIEKTPUYECKUEe, MarHUTHbIE, CBe-

TOBbIE SIBJIEHUSI.
2. ®usuyeckre NpubOPHI U NpoleAypa NPsIMbIX U3MepeHUH aHa-
JIOTOBBIM U HUPPOBBIM MPHUGOPOM.

Jdabopamopusie pabomst u onvimur?®
. OnpeneneHue LieHHBI JleJIEeHUS HIKaIbl U3MEPUTEJNBHOr0 NpU-60pa.
. UsmepeHue paccTOAHU M.

. U3MepeHue 06 bEMa KUJKOCTU U TBEPAOTO TeJa.

. OnpeseneHue pa3MepoB MaJbIX TeJl.

. UsmepeHue TeMIepaTypbl IPU MOMOILIH XKUJAKOCTHOTO TEPMO-
MeTpa U JaTyuKa TeMIlepaTyphl.

6. [IpoBeseHUe Hccef0BaHUA N0 NPOBEPKe TMNOTE3BI: JAaJbHOCTb

MnoJiéTa IIapuKa, NYIEHHOTr0 TOPU30HTANbHO, TEM OOJIbIIIE, YEM

GoJiblile BBICOTA MyCKa.

Ul s WIN -

Paszpen 2. [lepBoHavYa/ibHbIE CBeJeHHs O CTPOEHHMH BellleCTBa
CTpoeHue BelllecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. ONbITHI,
JOKasbIBallHe AJUCKPeTHOe CTpOeHHe BellleCTBa.

1 MC — sJsieMeHTBI COZep>KaHHs, BKIAOYAIOIIUe MeXIpeJMeTHbIe CBS3H,
KOTOpBbIe NoApOo6Hee pacCKPBIThl B TeMaTHYeCKOM IJIaHHMPOBAaHU M.

2 3pech U Jajiee NIPUBOAUTCS paclIMPEHHBIHN NlepeyeHb J1abopaTOPHBIX pa-
60T M ONBITOB, U3 KOTOPOro y4HUTeJb JesaeT BbIGOpP IMO-CBOEMY
YCMOTPEHHUI0O M C Y4€TOM CIIMCKa 3KCIepUMEeHTAJ/IbHbIX 3aJaHHH,
npejsaraeMbix B pamkax OI'D no pusuke.



JIBu>keHMe yacTul, BeljecTBa. CBA3b CKOPOCTH ABUXKEHUS YaCTHUIL
c TeMmrneparypoi. BpoyHoBckoe BUKeHUe, AudPy3usa. Baaumoneii-
CTBHeE YaCTHUI] BellleCTBa: NPUTSKEHUE U OTTaJIKUBaHUE.
ArperaTHble COCTOSIHMS BellleCTBa: CTPOEHHE ra3oB, XKUJKOCTeU
U TBEpAbIX (KpUCTA/JINYECKUX) Tesl. B3auMOCBsSI3b MeX/ay CBOMU-
CTBaMM BeleCTB B pa3HbIX arperaTHbIX COCTOSHHUAX U UX aTOM-
HO-MOJIEKYJISPHBIM cTpoeHHeM. OCO6GEHHOCTU arperaTHbIX COCTOSI-
HUM BOJIbI.
Hemoncmpauyuu
1. Hab6s1toseHre GpPOYHOBCKOTO JIBUKEHHUSI.
2. Ha6arwoaenve nuddysuu.
3. HaGawaeHue siBJeHUM, O0O'bSICHAIOIIUXCS NPUTSXKEHUEM WU
OTTaJIKUBaHMEM YacTHI] BelllecTBa.
Jlabopamopnusie pabomuvt u onvimol
1. OueHka JuaMeTpa aToMa MeTOJOM psAA0B (C HMCHOJIb30BAaHUEM
doTorpadpuii).
2. OnbITHI O HAGJIIOJEHUIO TEMJIOBOTO PAaClINPEHHUs Ta30B.
3. OnbITHI 1O OGHAPYKEHUIO IEHUCTBUSA CUJI MOJIEKYJISIPHOTO MPH-
TSXKEHUS.

Pazzaen 3. /IBU:KeHHE U B3aUMOJAENCTBUE TeJl

MexaHu4eckoe JABUKeHHe. PaBHOMepHOe U HepaBHOMeEpHOe
nByxkeHue. Ckopoctb. CpeZlHSS1 CKOPOCTh NPU HEPAaBHOMEPHOM
JBWXeHUHU. PacyéT NyTH ¥ BpeMeHH ABUXKEHUS.

fABneHne MHepuUUH. 3aKOH WHepLUU. BlauMogelicTBrUe Tesl Kak
NpUYMHA U3MEHEeHUd CKOPOCTU JBWXKeHHs Tes. Macca kKak Mepa
WHEePTHOCTHU TeJa. [Is1oTHOCTE BellecTBa. CBA3b MJIOTHOCTH C KOJIU-
4YeCTBOM MOJIEKYJI B eJUHUIlE 06’ bEéMa BellleCTBa.

Cusa Kak XapakKTepHUCTHUKa B3auMoaelcTBUA Tes. Cuaa ynpyro-
CcTU ¥ 3aKoH ['yka. U3MepeHHe cCUJIbI C TOMOILIbIO AUHaAMOMeTpa. fIB-
JIeHUe TATOTEeHHUA U cuJa TsokecTH. Cuila TShKeCTH Ha APYyrux Ijia-
HeTtax (MC). Bec Tesna. HeBecomocTb. CiiokeHUe CHUJI, HAallpaBJIeH-
HbIX MO OJAHOW mpsiMou. PaBHoAelcTByloLass cuj. Cuaa TpeHUs.
TpeHHe CKOJIbXKEeHUSI U TpeHUe NOoKos. TpeHUue B IpUPOJie U TEXHUKE
(MQ).

Hdemoncmpayuu

1. Ha6usirogqeHre MexaHU4eCcKoro JIBUXKeHU TeJia.

2. HN3mepeHue CKOpPOCTH NpSAMOJIMHEHNHOTO
JBWKEHUS.

3. Ha6aropeHue siBJIeHHS HHEPLIWH.
4. Ha6usiroleHe U3MeHeHHUs] CKOPOCTHU NMPU B3aUMOJENUCTBUHU TeJl.
5. CpaBHeHHe Macc 110 B3aUMOJIeHCTBHUIO TeJl.
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6. Csio>)keHU e CUJI, HalpaBJIEeHHbIX 10 OAHON NPSMOM.

Jlabopamopusie pabomst u onvimol

1. OnpejesieHHe CKOPOCTH PaBHOMEPHOIO JBHXKeHHA (IlapuKa B
KUJIKOCTH, MOJIEJIY 3JIeKTPUUECKOT0 aBTOMOOUJIS U T. I1.).

2. OnpepenieHue cpeJlHel CKOPOCTH CKOJIbKEeHUsI OpycKa HJIM 1ia-
pHKa 10 HAaKJIOHHOM! MJIOCKOCTH.

3. OnpenesieHre MJIOTHOCTH TBEPAOTO TeJa.

4. OneIThl, AEeMOHCTpUpYIOLIHEe 3aBUCUMOCTb pacTshKeHUs (Je-
dopmanyu) npyKUHBI OT MPUJIO)KEHHOUN CHUJIBI.

5. OnbITH], JEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI TPEHUS CKOJIb-
’)KeHUs OT Beca TeJa U XapaKTepa CONPHUKACAIOINXCA NOBepX-
HOCTeH.

Pa3gen 4. laB/ieHre TBEPABIX TeJl, XKUJKOCTel U ra3oB

JaByienue. Cnoco6Gbl yMeHblLIEeHUs U yBeJWYEHUs JAaBjieHUd. JlaB-
JleHUe rasa. 3aBUCHUMOCTb JlaBJieHUs rasa oT o6'b€Ma, TeMIlepaTyphl.
[lepegava fgaByieHUs TBEPABIMH TeJIaMH, >KUJKOCTSIMHU U rasaMH.
3akoH [lackass. [lTHeBMaTH4YeCcKHe MalllMHBIL. 3aBUCUMOCTDb JaBJie-
HUS XKUJKOCTU OT IJIyOuHBL. ['MapocTtaTudyeckui napagokc. Coo6-
mawumecs cocyanl. 'napaBindecKkue MeXaHU3MBl.

AtMmocdepa 3emsin u aTMocdepHoe gaBaeHUue. [IpUdnUHbI cylie-
CTBOBAHHUS BO3JAYLIHON 060Jiouky 3emun. OnbiT Toppudesnnu. Us-
MepeHUe aTMOCPepHOro JaBJyieHHs. 3aBUCUMOCTb aTMOchepHOro
JaBJIeHHUs OT BbICOTBI HaJ ypoBHeM Mops. [Ipubopsl 1151 U3MepeHUs
aTMocdepHOro AaBaeHUs.

JlelicTBUe )KUIKOCTH U ra3a Ha NOrpy>KEHHOEe B HUX TeJio. BbiTani-
KuBarwlias (apxuMenoBa) cuia. 3akoH Apxumeja. [lnaBaHue TeJ.

BospgyxonsiaBaHue.
Hdemoncmpayuu
1. 3aBUCUMOCTB JlaBJieHUd ra3a OT TeMIepaTyphl.
2. llepepaya faByieHUA XKUKOCTbIO U Fa30M.
3. CooGIiaronuecs cocyabl.
4. 'mpapaB/IMYeCcKUH pecc.
5. [IposiByieHUe elCcTBUS aTMOCHEPHOTO JaBJIeHUs.
6. 3aBUCHUMOCTb BbITaJIKMBaloIl e CUJIbI oT o6BbEMa

MOrpyKEHHOMYACTH TeJla U IMJIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BbITAaJIKUBAIOLLEN CUJIbI BECY BBITECHEHHOM KU KO-
CTH.

8. YcsioBue miaBaHUSA TeJ: IJIaBaHUE WM NOTPYXEHUe Tes B 3a-
BHCHUMOCTH OT COOTHOLIEHUA JIOTHOCTEH TeJsia U XKUJKOCTH.

Jlabopamopnuvie pabomovt u onvimol

1. UccnepoBaHue 3aBUCUMOCTH Beca TeJsa B BOJle OT 00'béMa MOTpPy-
>KEHHOM B )XUAKOCTb 4YaCTH TeJia.



2. OnpeaesieHUe BbITAJKUBaIlEeN CUJIbI, JeHUCTBYIOIEN HA TeJlo,
NOrpy>KEHHOE B KHU/IKOCTb.

3. [IpoBepka HE3aBHUCUMOCTHU BbITAJKHMBAIOIEN CUJBI, LEUCTBYIO-
IIle¥ Ha TeJIo B KUAKOCTH, OT MacCChl TeJia.

4. OnbIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTb BbITaJKUBAKOIIEN
CUJIbI, NEeUCTBYIOIEH Ha TeJ0 B >XUJIKOCTH, OT 00bEéMa MOTpPY-
KEHHOM B KMAKOCTb YaCTH TeJia U OT IJIOTHOCTH KHUAKOCTH.

5. KoHcTpyupoBaHuUe apeoMeTpa UJM KOHCTPYUPOBAHHUE JIOAKU U
onpepeJsieHUe eé rpy30M04bEMHOCTH.

Paszpgen 5. PaGoTa M1 MOLIHOCTb. JHEpPrus

MexaHuveckasi pa6oTa. MOIHOCTb.

[lpocTble MexXaHU3MbI: pblYar, OJIOK, HAKJOHHAs IJIOCKOCTb.
[IpaBui0 paBHOBecHs pblyara. [I[puMeHeHUe paBuJja paBHOBeCUA
pbryara K 6JI0Ky. «30/10TOe npaBuo» MexaHUKH. KII/l mpocTbix
MexaHU3MOB. [IpocThle MeXaHU3MBI B ObITY U TEXHUKE.

MexaHuyeckasi aHeprusi. KuHeTH4Yeckas U moTeHIMaIbHasda 3HeP-
rus. llpeBpalieHre OZHOro BHJAA MeXaHUYECKOU 3IHHEPruu B
APpYyroi.3aKoH COXpaHeHUsA IHEPTHUU B MeXaHHKe.

Hdemoncmpayuu

1. [IpuMepbl NIPOCTHIX MEXaHU3MOB.

Jabopamopnusie pabomuvt u onvimol

1. OnpepesieHne paboThbl CUJIbI TPEHHUS NPU PABHOMEPHOM [IBHKe-
HUHU TeJia 10 TOPU30HTATbHON MOBEPXHOCTH.

2. UccnepoBaHue yCJIOBUY paBHOBeCUs pblyara.

3. U3mepenue KII/| HaK/JIOHHOU MJIOCKOCTH.

4. 3yyeHHe 3aKOHA COXpaHEeHUs] MeXaHU4eCKOH 3HepTruH.

8 knacc

Paspaen 6. TenyioBble ABJIEHUA

OcHOBHBIE MOJIOXKEHHUSI MOJIEKYJAPDHO-KUMHETUYeCKON TeOopHH
CTpoeHHUs BelllecTBa. Macca ¥ pasMepbl aTOMOB U MOJIeKyJl. ONbITHI,
NO/ITBEpP>K/Aal0lllie OCHOBHbIE MOJIOXKEHUS MOJIEKYJ/IAPHO-KUHeTHYe-
CKOU TeopHH.

Mogenu TBEPAOro, )KUJAKOT0 U ra3006pa3sHOro COCTOSHUM Bellle-
crBa. Kpucrannnyeckve u amopdHsbie Tesia. O6'bICHEHUE CBOUCTB
rasosB, KM KOCTEeU U TBEPAbIX TeJl HA OCHOBE MOJIOXKEHUU MOJIEKY-
JIIpHO-KWHeTU4YeCKoH Teopnu. CMadyuBaHWe U KallUJLJIIpDHbIe ABJe-
HUA. TensoBoe paclIMpeHHe U CKaTHe.

Temnepartypa. CBA3b TeMIlepaTypbl CO CKOPOCTbIO TENJIOBOTO JIBU-
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)KeHUA dYacTul. BHyTpeHHAA »sHeprusa. CnocoGbl H3MeHeEHHUHA
BHYTpPeHHeH 3Hepruu: Temnsjonepejadya ¥ coBeplieHHe paboThl. Buabl
TenJonepesadyy: TENJIONPOBOJHOCTb, KOHBEKI U, U3JIyUEHUE.

KosnyecTtBo TensioTel. YaenbHasd TeNJOEMKOCTb BellecTBa. Te-
IJIOOOMEH U TEeIJIOBOE paBHOBecHe. YpaBHEHHE TeIJIOBOTO GaJsiaHca.
[InaB/ieHne U oTBepAeBaHHEe KPUCTA/JIMYECKUX BellleCTB. YJeJbHas
TemioTa njaBjaeHUs. [lapooGpaszoBaHue U KOoHAeHcanus HMcmapeHue
(MC). Kunenue. YenbHasl TelJloTa Napoo6pa3oBaHus. 3aBUCUMOCThb
TeMIlepaTypbl KMUIE€HUs OT aTMOChepHOro JaBJeHHUs.

BraaxkHocTb Bo3ayxa.
JHeprus TONJIMBA. YAes/bHadA TeIJ0Ta CTOPaHUsl.
[MpuHnUunbel paboThl TemuoBbix ABuUrartesnieir KII/J| TensoBoro
Asurartens. TensioBble ABUraTe/ M U 3alllMTa OKPYyXKalIled cpeabl
(MQ).
3aKOH cOXpaHeHHs U NMpeBpallleHUus 3HePrUuy B TelJOBbIX NPO-
neccax (MC).
Hdemoncmpayuu
1. Ha6siroaeHre 6pOYHOBCKOI'O JBHXKEHHS.
2. Ha6arwoaenve nuddysuu.
3. HabawpaeHue siBJIeHUM CMaYyUMBaHUS U KaNUJUISPHBIX sIBJe-
HUU.

4. Hab6urofieHue TeNJI0BOI0 pacliupeHus TeJl.

5. UaMeHeHMe aBJjleHHs ra3a Ipu U3MeHeHHH 06'béMa 1 HarpeBa-
HUH WU OXJIQXKIEeHUH.

6. [IpaBua U3MepeHUs TeMIlepaTyphl.

7. Buabl Tenyionepesayu.

8. OxJiaXk/ieHH e IPU COBEePIIEeHUH PAabOTHI.

9. HarpeBaHue NpU COBEPIIEHUU pabOThl BHEIIHUMU CUJIaMU.

10. CpaBHeHUE TEIJIOEMKOCTEN pa3/IMUYHbIX BELECTB.
11. HabawoaeHue KUIIeHHs.
12. Ha6sioeHre  IOCTOAHCTBA  TeMIlepaTypbl npu
IJIaBJIEHUHU.
13. Mopenu TenJoBbIX JABUraTeJeH.
Jlabopamopnvie pabomust u onvimol
1. OnbITHI 10 OGHAPYKEHUIO JIEHUCTBUSI CUJI MOJIEKYJIIPHOTO MPU-
TSKEeHHU .

2. OnbIThI O BbIpAlMBaHUIO KPUCTANJ0B NOBAPEHHOU COJIM UJIU

caxapa.

3. OnpITHI 10 HAGJIIOJEHUIO TENJIOBOrO pacUIMpeHHUs ras3osB, KU/ -

KOCTeH U TBEPAbIX TeJl.

4. OnpefiesieHue JJaBJieHUS BO3/lyxa B Oa/lJIoOHe HIMpHUILA.

5. OnbITHI, AEMOHCTPUPYIOLIME 3aBUCUMOCThb JaBJIeHUS BO3/JyXaoT

ero o6'b8Ma ¥ HarpeBaHUs UM OXJIaXKJeHHUs.



6. IIpoBepka runoresbl JUHEHHOW 3aBUCHUMOCTH [AJUHBI CTOJIGHKA
KUJKOCTH B TEPMOMETPHUYECKOHN TPYOKe OT TeMIepaTyphl.
7. HabnogeHne M3MeHeHUsI BHyTpPeHHEH 3Hepruu TeJsia B pe3yJib-
TaTe TeIioNepeadyd U paboThbl BHEIIHUX CHUJIL.
8. HccnenoBaHue sIBJIeHUS TemJooOMeHa NPU CMeUIMBAaHHUHU XO-
JIOLHOU U ropsAAyeu BoJbl.
9. OnpejesieHUe KOJIMYECTBA TEIJIOTHI, NMOJY4YeHHOrO BOJOW INpHU
TenJIooO6MeHe C HarpeThbIM MeTa/IJINYECKUM LIUJTUHAPOM.
10. OnpegesieHUe yAeJIbHOU TENJOEMKOCTHU BellecTBa.
11. UccnepoBaHue npolecca uclapeHus.
12. OnpepeseHUe OTHOCUTEJNIbHOM BJIQXKHOCTU BO3JyXa.
13. OnpejgeseHue yaeJbHOU TeNJIOTHI NIJIaBJeHUA JbJa.

Paspen 7. dleKTpU4ecKrue M MarHMTHhIe AABJI€HUS

daekTpusauusa Tes. /[IBa poJa 3JIeKTpUYeCKUX 3apsAfoB. Baaumo-
JelcTBUe 3apsbpKeHHbIX Tes. 3akoH KysioHa (3aBUCHUMOCTb CUJIbI
B3aMMO/IEeUCTBUSA 3apsPKEHHBIX TeJl OT BeJUYHUHBI 3apsi/loB U paccTo-
SIHUSL MEeXAY TeJaMHu).

dyiekTpudeckoe noJsie. Hanps»k€HHOCTb 3JIEKTPUYECKOrO MOJIS.
[IpyHLIMI cyNepno3ULIMU 3JIeKTPUYeCKUX [1oJ1el (Ha KaueCTBEHHOM
YpOBHE).

HocuTtenu ssieKTpruieckux 3apsa0B. JJiIeMeHTapHbIN 3JIeKTpHUYe-
ckui 3apsag. CtpoeHue aToMa. [IpoBOAHUKY U AN3JIEKTPUKU. 3aKOH
COXpaHeHU: 3J1IeKTPHUYeCcKoro 3aps/a.

JJIeKTpUYECKHUH TOK. YCJI0BUA CylLeCTBOBAaHUS 3JIEKTPUYECKOT O
TOKa. UCTOYHUKU MOCTOSAHHOTIO TOKa. JelcTBUS 3JIeKTPHUYECKOTO
ToKa (TeInsioBoe, XMMHU4Y€eCKOe, MarHUTHOE). JJIEKTPUIECKHUH TOK B
KUJKOCTSAX U rasax.

disiekTpu4yeckasa nenb. Cuja TOKa. JJIeKTpUYeCcKoe HalpsiKeHUe.
ConpoTHUBJeHHEe NMPOBOJHUKA. Y/ieJbHOE CONpPOTHBJIEHUE BellecTBa.
3akoH Oma A4 ydyacTka Lend. [locienoBaTe/ibHOE U TapaJijieJIbHOe
coelUHEHH e MPOBOJHUKOB.

Pa6oTa ¥ MOILIHOCTBH 3JIEKTPUYECKOrO TOKa. 3aKoH /Jxoysisa—
JleHna. dJjiIeKTpHUYeCcKHe LeNU U NOTpebuTes N 3J1eKTPUYeCcKol sHep-
ruu B 6b6ITy. KopoTkoe 3aMblKkaHUe.

[locTossHHBIe MarHUTHL. B3anMojelicTBUe MOCTOSAHHBIX MAarHUTOB.
MarnuTHoe mnoJie. MarHuTHoe mnoJie 3eMJIM U ero 3HadeHue AJs
’KM3HU Ha 3emJie. OnbIT JpcTesa. MarHUTHOe MoJie 3JIeEKTPUYeCKOro
Toka. [I[puMeHeHHe 3JIeEKTPOMarHUTOB B TexXHHUKe. JleicTBHe Mar-
HUTHOTO MO0JIA HAa NPOBOJHUK C TOKOM. JJIeKTPOJABUTaTe/Nb NIOCTOSH-
HOro TOKa. Mcmosib3oBaHMe »3JIeKTpOJBUraTesJled B TeXHUYECKUX
YCTPOUCTBAX U Ha TPAHCIOPTE.
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OneiTel Papajsed. SBeHHe 3JIEKTPOMarHUTHOU MHAYKIUU. [Ipa-
BuJIO JleHna. dJieKTporeHepaTop. Cloco6bl MOJIyYeHHUS 3JIeKTpUuUe-
CKOM 3Hepruu. JJIEKTPOCTAHIIUH Ha BO30GHOBJISIEMbIX UCTOUHHUKAX
SHEpPrHuH.

Hdemoncmpayuu

1. dnekTpu3anus TeJ.

2

3
4
5
6
7
8
9
1
1

12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.

25

. /IBa pona ajeKTpUYeCKHX 3aps/0B U B3aUMOJEUCTBUEe 3aps-

KEeHHBIX TeJl.

. YCTpOHCTBO U AelCTBHUE 3JIEKTPOCKOIA.

. dJleKTpocTaTU4YecKass HHAYKIUS.
. 3aKOH COXpaHeHHUs 3JIeKTPHUUECKUX 3apA/0B.
. [IpOBOHUKH U AM3JIEKTPUKHU.

. MO,Z[eJ'IPIpOBaHI/Ie CUJIOBBIX JINHUH JJIEKTPHUYECKOTI'O IMOoJId.

. UcTOYHUKU NOCTOAHHOIO TOKa.

. lelicTBUSA 3/1eKTPUYECKOr 0 TOKA.

0. DJIeKTpHUYECKUMN TOK B X KUAKOCTH.

1. T'a3o0BbIM pa3pAn.

H3MepeHUe cUIbl TOKA aMIIEPMETPOM.

H3MepeHHe 3/J1eKTPUYECKOr0 HanpsKeHHUS BOJbTMETPOM.
PeocraT 1 Mara3uH conpoTUBJIEHUH.

B3aumMojelcTBUEe NOCTOSTHHBIX MarHUTOB.
MogenupoBaHHe HEBO3MOXHOCTHU pasZieJIeHUsI IOJIIDCOB Mar-
HUTA.
MogpenupoBaHHe MarHUTHBIX MOJIed MOCTOSHHBIX MarHMUTOB.
OnbIT IpcTena.

MarHuTHoOe noJie TOKa. 3J1IeKTPOMarHurT.

JelicTBMe MarHUTHOTIO M0JI HA IPOBOJAHUK C TOKOM.
JJIEKTPOJBUTATEJIb IOCTOSIHHOTO TOKA.

HccnenoBaHue sIBJAE€HUS 3JIEKTPOMArHUTHONW UHAYKIUU.

OnbiTel Papages.

3aBUCUMOCTb HallpaBJIEHUA UHAYKIIMOHHOTO TOKa OT YCJA0BUHEro
BO3HUKHOBEHHUS.

. dNeKTporeHepaTop MOCTOAHHOIO TOKa.

Jabopamopnusie pabomuvrt u onvimol

1

2.

. OnbITEI IO HAGIIOLEHUIO 3J1eKTPU3aL U TeJ UHAYKIWeH U NMpu
CONMPUKOCHOBEHUH.

HccnepoBaHue JeHCTBUA  3JeKTPUYECKOro MoJiA  Ha
NPOBOAHUKU U JU3JIEKTPUKHU.
C6opka M mpoBepKa pabOThl 3JIEKTPHUUYECKOH ILeNU NMOCTOSHHOIO
TOKa.
. U3MepeHue u perysiupoBaHue CUJIbI TOKA.



10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.
21.

. U3MepeHUe u perysinpoBaHUe HaNpsi>KEHU .

HccnemoBaHHe 3aBUCMMOCTH CHJIBI TOKAa, UAYLIErO 4yepe3 pe-
3HUCTOP, OT CONMPOTHUBJIEHUS PE3UCTOpa U HAIpSKeHHUs] Ha pe3u-
cTope.

OnbITHI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb 3JIEKTPUYECKOTO CO-
NPOTUBJIEHUS NMPOBOJAHHUKA OT €ro AJIMHBI, IUIOIALU MoNeped-
HOI'0 CeYeHHs U MaTepuasa.

. [IpoBepka npaBuJia CJA0KEHHUS HaNpsH>KEHUW NpU Nocie 0Ba-

TeJIbHOM COeJJMUHEHHH [IBYX Pe3UCTOPOB.

. [IpoBepka npaBuJia AJis1 CUJIbl TOKA P NapaJjie/ilbHOM coe/u-

HEHUU pPe3UCTOPOB.
OnpeseseHue paboOThl 3JIEKTPUYECKOTO TOKA, UAYIIEr0 Yepes
pesucTop.
OnpenesneHue MOIIIHOCTH 3JIEKTPHUYECKOT 0 TOKa,

BblJeJIieMOMHA pe3UCTope.
HccnenoBaHue 3aBUCHMMOCTH CUJIbI TOKA, UAYIETO Yyepes JiaM-
MIOYKY, OT HapsI>)KEHUA Ha HeH.
Onpepnenenue KI1/l HarpeBaTeJis.
HccnepoBaHue MarHMUTHOIO B3aMMOJEWCTBUSA NMOCTOSHHBIX Mar-
HUTOB.
H3y4yeHrMe MarHMTHOTIO MO0JIS MOCTOSHHBIX MarHUTOB MpPU UX
00'beIUHEHUH U pa3/e/IeHHUH.

HUccnepoBaHnve pAeucTBUA  3JIEKTPUYECKOTO TOKa  Ha
MarHUTHYIOCTPEJIKY.
OnbIThI, JEMOHCTPHUPYIOIUE 3aBUCHUMOCTb CHUJIBI B3aUMOJeU-
CTBUA KaTYLIKWU C TOKOM U MarHuTa OT CUJIbl TOKA U HallpaBJie-
HUS TOKA B KaTyLIKe.
H3y4yeHue JelCTBUS MAarHUTHOTO M0JisSI HA MPOBOJHUK C TOKOM.
KoHcTpyupoBaHue 1 n3ydeHue paboThbl 3JIEKTPO/BUTATEIA.
HU3smepenue KII/| sasieKkTpoABUTraTEbHON YCTAaHOBKHU.
OnbITHI IO UCCIENOBAHUIO SIBJIEHUS 3JIEKTPOMarHuTHOU UHAYK-
LIUHU: UCCIeJOBaHUE U3MEHEHU Y 3HaUeHUS U HallpaBJIEeHUA UH-
AYKIUOHHOTO TOKa.

9 knacc

Pa3zaen 8. MexaHu4YecKHe SIBJIEHUA

MexaHnyeckoe ABU)KeHUe. MaTepuasibHada Toyka. Cucrema OT-
c4éta. OTHOCUTE/JBHOCTb MeXaHWYeCcKOro JABWXKeHHsA. PaBHOMepHoe
NpsIMOJIMHENHOe JBU)XeHUe. HepaBHOMepHOe NpsIMOJIMHEWHOE [BU-
>keHHe. CpeZlHASI 1 MTHOBEHHasl CKOPOCThb TeJsla IPU HepaBHOMep-
HOM JIBH>KE€HHUH.
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YckopeHune. PaBHOyCcKOpeHHOe NpsAMOJIMHEeHHOe ABMKeHHe. CBo-
6oaHOe nmageHue. OnbIThl [anuies.

PaBHOMepHOe JBH)XeHHe N0 OKpYyXHocTH. [lepros M yacTtoTa 06-
pameHud. JInHeliHasa W yTrJoBasg CKOPOCTH. lleHTpocTpeMHUTe/JBbHOE
yCKOpeHHe.

[TepBbiit 3akoH HbloTOHa. BTopoi 3akoH HeroToHa. TpeTuit 3a-
KOoH HproToHa. [IpyHLIMN cynnepno3UIMU CUJL.

Cuuia ynpyroctu. 3akoH ['yka. Cuyia TpeHUs: cujia TpEeHUA CKOJIb-
>KeHMU s, CUJla TPeHUs NIOKOsl, Apyrue BU/Abl TPEHHUS.

CuJa TSXKeCTH M 3aKOH BCEMHUPHOIO TATOTeHHUA. Y CKOpeHHe CBO-
6onHoro nageHus. /[BumkeHue miaaHeT Bokpyr CosHna (MC). Ilepas
KOCMHYecKasl CKopocTb. HeBecOMOCTb U eperpysKH.

PaBHOBecHe MaTepHa/IbHOH TOYKH. AGCOJIIOTHO TBEpJOe TeJo.
PaBHOBecue TBEPAOro Tesa C 3aKpemiéHHOW ocCbl0 BpalleHus. Mo-
MEHT cuJibl. LleHTp TsKecTH.

HWMnynbc Tena. UsMeHeHHe umnyJsbca. UMNyabc cUbl. 3aKOH
coxXpaHeHUd UMIyJjbca. PeakTuBHOe ABHxKeHUe (MC).

MexaHuvyeckasi paboTa U MOIHOCTb. PaboTa cus TsikecTy, yrpy-
rocty, TpeHus. CBsA3b 3Hepruu 1 paboTsl. [loTeHIMaIbHAS S9HEPTUs
Tesla, NMOJAHATOTO HaJ MNOBEPXHOCTbIO 3eMJH. [loTeHnMalbHadA
3Heprusa CxaTtou npy>kuHbl. Kunetuyeckasa sHeprusi. Teopema o
KMHETUYEeCKON JSHepruu. 3aKOH COXpaHeHHUs MeXaHU4eCKOU
9HEpPTHUHU.

Hemonucmpauyuu

1. Ha6smojeHue MeXaHHYeCKOr'O0 JABIXKEHUS TeJla OTHOCHUTEJbHO
pasHBIX TeJ OTCYETA

2. CpaBHeHHe NyTel U TPAeKTOPUH [ABUKEHHUS OJHOTO U TOrO Ke
TeJla OTHOCUTEJIbHO Pa3HbIX TeJl OTCYETa

3. 3MepeHHe CKOPOCTH U YCKOPEHHs NMPSAMOJIMHEHHOTO JBHXe-

HUS.

. UccnesoBaHre NpU3HAKOB PaBHOYCKOPEHHOTO JIBHXKEHMUS.
. Ha6nropenue aBH>KeHUA TeJla 10 OKPYKHOCTH.

6. HaGsiofieHMe MeXaHUUYECKUX SIBJIEHUH, NPOUCXOASALUX B CH-
cTeMe oTcuéTta «TesiexkKka» MpU €€ paBHOMEPHOM M YCKOPEHHOM
JBI)KeHUU OTHOCHTE/JbHO KabHHeTa QU3UKHU.

7. 3aBUCUMOCTb yCKOPEHHUs Tesa OT Macchl TeJa U JeHCTByHIei
Ha Hero CHUJIBbI.

8. Hab6srojeHue paBeHCTBa CUJI IPU B3aUMOJENCTBUU TeJl.

9. U3MeHeHHe Beca TeJsa IPU yCKOPEHHOM [ BHXKEHHH.

10. Ilepepgada uMnyJibca Npyu B3aUMOJENUCTBHUU TeJI.
11. lpeo6pa3oBaHUs IHEPTUU NIPU B3aUMOAENUCTBUU TelJL.
12 CoxpaHeHHe UMILyJibCa IPU HEYIIPYTOM B3aUMOLEUCTBUU.

Ul o



13. CoxpaHeHHe UMNYJbCa NPU aGCOJIIOTHO YIPYrOM B3aUMOJEN-
CTBUHU.

14. Ha6uroleHHe peaKTUBHOTO JBH>KEeHHUS.

15. CoxpaHeHHe MeXaHUYeCKOUW 3HEepPruu npyu CBOGOAHOM MaJeHUH.

16. CoxpaHeHHe MeXaHU4eCKOM 3HepruM Npu ABHKEHUH TeJa MOoJ
JelCTBUEM NPY>KUHBI.

Jlabopamopnuvie pabomuvt u onvimol

1. KoHcTpynpoBaHMe TpakTa JAJd pasroHa M JaJbHeHIIero
paBHO-MEPHOTO JBUXXEHUsI IIIapUKa UJIU TeJIeXKHU.

2. OnpefiesieHUEe cCpeiHEN CKOPOCTHU CKOJIbXXEeHUSI 6pyCcKa UJIU IBU-
>KeHU lIapHuKa 10 HAKJIOHHOH IJIOCKOCTH.

3. OnpenesieHHe yCKOPEHHUs TeJla IPU PaBHOYCKOPEHHOM JBHXKe-
HHUH 10 HAaKJIOHHOHW MJIOCKOCTH.

4. UccnefoBaHue 3aBUCMMOCTH NYTH OT BPEMEHU IPU PaBHOYCKO-
PEeHHOM JIBH>KeHUHU 6e3 HauyaJIbHOU CKOPOCTH.

5. [IpoBepka runoTressl: eCJU IPU PAaBHOYCKOPEHHOM JIBUXKEHUU
6e3 Ha4YaJbHON CKOPOCTH MYTH OTHOCATCS KaK psAJ, HEYETHDIX
4HceJ, TO COOTBETCTBYIOIIHME NMPOMEXYTKH BpeMeHH OJHHa-
KOBBI.

6. UccnenoBaHre 3aBUCUMOCTH CHUJIbl TPEHHUSA CKOJIbXKEHHUS OT CHU-
JIbl HOpMaJIbHOT O [laBJIeHUS.

7. Onpenenenue Ko3dPUIMeHTa TPEHUA CKOJbXKEeHMUS.

OnpepesneHye »ECTKOCTH MPY>KUHBI.

9. Onpenenenve paboThl CUJbI TPEHUS NIPU PAaBHOMEPHOM JBUXKe-
HUH TeJla 10 TOPU30HTAJIbHON NOBEPXHOCTH.

10. Onpepesnenre paboThl CUJIbl YIPYTOCTU NPHU NoABEMe rpysac
HCI0JIb30BaHUEM HENOABHKHOTO U IOJIBUXKHOT' 0 6JIOKOB.
11. Usy4eHHe 3aKOHA COXpaHEeHHUs 3HEPTHUH.

og]

Pa3zgen 9. MexaHn4ecKHe KOJIeGaHUA U BOJIHbI

Kose6aTesbHOEe  JABHXKEHHe. OcHOBHBIE  XapaKTepUCTHUKH
KoJiebaHUM: Nepuoj, 4acTOTa, aMIJIMTyAa. MaTeMaTH4yeCcKHH H
NpPY>KUHHbIN MasTHUKHU. [IpeBpalienue SHepruu npu

KoJiebaTeJbHOM JBHKEHHUH.

3aTtyxawiiue Kosie6aHUs. BeIHY/IeHHbIe KoJsiebaHusl. Pe3oHaHC.
Mexanuyeckue BoOJIHBL. CBOHMCTBa MeXaHHWYeCKUX BoJH. IIpo-
JOJIbHbIE U TTOoNlepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTH eé pac-
npocTpaHeHUsi. MexaHU4YecKHe BOJHbI B TBEPJOM TeJle, celicMUuye-
ckue BoJsiHbI (MC).

3Byk. 'poMKOCTB 3ByKa U BbicoTa TOHA. OTpaxkeHHe 3ByKa. UH-
$pasByk U yIBTPa3BYK.
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Hdemoncmpayuu
1. Ha6sirofieHre KoJieGaHUM Tes1 Mo JeWCTBHUEM CHUJIBI TSXKECTHU
Y CUJIBI YIIPYTOCTH.

. Habusronenue kosie6aHuil rpy3a Ha HUTH U Ha NIPY>KUHeE.

. Habsrogenne BoIHYK/Je HHBIX KOJIe6aHUH U pe30HaHCca.

4. PacnpocTpaHeHHe NpPOJOJIbHBIX U IONEPeYHBbIX BOJH (Ha Moje-
JIN).

5. Ha6sroeHre 3aBUCUMOCTH BBICOThI 3ByKa OT YaCTOTHI.

6. AKyCTUYEeCKUU pe30HaHC.

Jabopamopnusie padbomovrt u onvimol

1. OmpenesieHHe 4acTOThl U NepHoja KojiebaHUH MaTeMaTHYeCKo-
ro MasiTHUKa.

2. OmpefeneHue 4acTOThI U epro/ia KojiebaHUM NPY>KUHHOTO Ma
ATHHUKA

3. UccegoBaHue 3aBUCUMOCTH IepUoJia KoaebGaHUN MOJABELIEHHO-
ro K HUTH Ipy3a OT AJIMHbI HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH nepuoja KoJsle6aHU
NPY>KUMHHOIOMasiTHUKA OT MaccChl rpy3a.

5. [IpoBepka He3aBUCUMOCTH Ilepuoja KoJieGaHUM rpy3a, nojaBe-
LIEHHOI'0 K HUTH, OT Macchl Irpysa.

6. OnbIThl, [JeMOHCTPHUpPYKOLIWEe  3aBUCHUMOCTb  Ilepuoja
KoJIeGaHUM MNpPYKUHHOTrO MasTHHKA OT Maccbl rpysa H
KECTKOCTH IIPYKUHBI.

7. U3MepeHUe yCKOpeHHsA CBOGOAHOI0 NaleHUs.

w N

Pasgen 10. JyleKTpOMarHUTHOe MoOJie U 3JEeKTPOMarHUTHbIe
BOJIHBI

JJIeKTPOMarHUTHOEe IoJie. JJIEKTPOMarHuTHble BOJIHbI. CBOWCTBa
3JIEKTPOMArHUTHbIX BOJIH. llIkaJsia 3/1eKTpOMarHuTHBIX BOJIH. Mc-
MOJIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH /IJisI COTOBOU CBSI3U.

JJleKTpoMarHuTHas npupoja cBeta. CKOpocTh cBeTa. BoJiHOBbIE
CBOMCTBa CBeTa.

Hdemoncmpayuu
1. CBOMCTBA 3JIEKTPOMArHUTHbIX BOJIH.
2. BoJsiHOBBIE CBOMCTBAa cBeTa.

Jlabopamopusie pabomovl u Onvimol
1 H3ydyeHHe CBOHCTB 3JIEKTPOMAarHUTHBIX BOJIH C IOMOUIbIO MO-
6unbHOTO TesedoHa.

Pa3zaen 11. CBeTOBBIE SIBJIEHUS

JlyyeBast Mozenb cBeTa. McTouyHHMKHU cBeTa. [IpsaMosnHeliHOe pac-
npocrpaHeHue cBeta. 3aTMeHus CosiHua U JlyHbl. OTpakeHHe cBe-
Ta. [lnockoe 3epkaso. 3aKOH OTpaXKeHUd CBeTa.



[IpesoMmieHue cBeTa. 3aKOH NpesoMJeHUsa cBeTa. [losHoe BHY-
TpeHHee OTpakeHHe cBeTa. Mcmnosib30BaHMEe IOJHOIO BHYTpPEHHEro
OTpakeHUsl B ONTHUYECKUX CBETOBO/aX.

JluHzsa. Xox nydedt B simH3e. OnTH4Yeckas cucrema ¢oToanmnapa-
Ta, MUKpockomna U Tesieckona (MC). ['1a3 kak onTuyeckas cucTema.
BJIM30pyKOCTB U Ja/IbHO30PKOCTb.

PazsioxkeHue 6esioro cBeta B crieKTp. OnbiThbl HeroTOHA. CiioXke-
HHe CIIeKTpaJIbHbIX IBeTOB. /lucnepcus ceeTa.

Hdemoncmpayuu

1.
2.
3.

S I

10.
11.
12.

[IpaMoJinHeliHOe paclpocTpaHeHHe CBeTa.

OTpaxkeHUe cBeTa.

[losryyeHne H306pakeHUH B IIJIOCKOM, BOTHYTOM H BbINYKJIOM
3epKaJax.

[IpesioMmieHune cBeTa.

OnTuyecKkuy CBETOBO/I,.

Xop ny4del B cobuparoleu JIMH3E.

XoJ iydyel B pacceuBaloliley JINH3e.

[MonyyeHUe U306pakeHU N C TOMOIIbIO JIUH3.

MpuHnun gedctBusa ¢oToamnmnapaTa, MUKPOCKONA U TeJIeCKO-
na.

Mopesb riasa.

PasznoxxeHue Gesioro cBeTa B CIIEKTD.

[TosryyeHue 6esioro cBeTa IPU CJI0KEHH U CBeTa Pa3HbIX LIBETOB.

Jabopamopnusie pabomuvrt u onvimol

1.

2.

SIS

o)}

HcciienoBaHMe 3aBUCUMOCTH yTJla OTPaXKeHUsI CBETOBOTO JIy4a
OT yrJia NajeHusl.

M3y4yeHHe xapaKTepUCTHK U306paXkKeHUs IIpeiMeTa B IIJIOCKOM
3epkaJie.

. UccnepgoBaHre 3aBUCHUMOCTH yrjia npejioMmJjieHUud CBE€TOBOTIO JIy-

4a OT yTrJia maJleHHUud Ha rpPaHUule «kBO3AYX—CTEeKJIO».

. lonyyeHue U306 parkeHU N C TOMOIbIO COOUPaOIel JINH3bI.
. OnpenesieHne GOKYCHOrO pacCTOSHUS U ONITHYECKOH CUJIBI CO-

Guparolei JIMH3bI.

. OnbITHI IO Pa3JI0KEeHHN 1o 6eJioro ceeta B CIIEeKTP.
. OnbITHI MO BOCIIpUATHUIO LIB€TA NIpeAMETOB IPU HUX Ha6JII'O,£[6HI/II/I

yepes LiBETOBble QUIbTPHI.

Pazaen 12. KBaHTOBBIE IBJIEHUS

OnbITel Pezepdopaa v miiaHeTapHasi MoJiesib aToMa. Moiesib aTo-
Ma bopa. UcnyckaHue U morJolleHde cBeTa aToMmoM. KBaHThI. JIu-
Hel4yaTble CIEKTPHI.

PaguoakTuBHOCTb. Anbda-, 6eTa- U ramMMma-usjaydeHusa. CTpoe-
HUe aTOMHOTO si/ipa. Hyk/JIoHHas Moiesib aTOMHOTO si/ipa. U30Tonsbl.
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PaguoakTuBHBIe npeBpamieHusd. [lepuop mosypacnaza aTOMHBIX
aaep.

ApepHble peakMU. 3aKOHbI COXpaHEHHUsI 3apsA,0BOI'0 U MacCOBO-
ro 4yrceJs. JHEPTHs CBA3U aTOMHBIX siZiep. CBsI3b Macchl U 3HEPTHHU.
Peakuuu cuHTesa u geseHus aaep. Uctounuku sHepruun CosHLA U
3Bé3x (MC).

AnepHas saHepreTuka. /JlecTBUs pailMOAKTUBHBIX U3JIy4YeHUU Ha
»KuBble opranusmel (MC).

Hdemoncmpayuu
. CneKTphl U3JIy4eHHUs U MOTJIOLIeHH .

. CneKTphbl pa3/IMYHbIX I'A30B.

. CnekTp BoZOpOJa.

. HabroneHue TpekoB B kaMepe BusibcoHa.

. Pabora cuéTuynKa MOHU3UPYIOUIUX U3JIyIeHUH.

. Perucrtpanus usayyeHuss NIpUpOAHBIX MUHEPAJIOB U MPOAYK-
TOB.

Jlabopamopnuvie pabomuvt u onvimol

1. Ha6sofeHne CIJIOWIHBIX M JIMHEHMYaTBhIX CIEKTPOB M3Jyde-

HUS.

2. UccnepoBaHue TPEKOB: U3MEPEHUE 3HEPTUU YaCcTULbI 110 TOP-

MO3HOMY nyTH (1o ¢poTorpadpusam).

3. U3MmepeHue pasroakTUBHOTO $oHa.

NV A WINBRP

IloBTOPHUTE/IbHO-06061AI0IIUNA MOY/Ib

[loBTOPUTENBHO-00001AIIUNA MOAY/Ab MpeJHa3HAYeH JJis CH-
CTeMaTH3alUd U 0606ILIeHUsT NPeJMETHOTO COJIEPXKAHUSA M OMbITa
IesiTebHOCTH, IPUOGPETEHHOrO NMPU HU3YYEeHUM BCero Kypca Gu3sH-
K{, a TaKXKe i1 MOATOTOBKH K OCHOBHOMY T'OCYyZapCTBEHHOMY 3K-
3aMeHy Mo ¢U3MKe AJis 00y4arU[UXCs, BbIOPABIIUX 3TOT y4eOHbIN
npeJMeT.

[Ipy n3y4eHWH JaHHOTO MOAYJIS PeaJu3ylTCca U CUCTEeMaTHU3HU-
PYIOTCS BUABI JleTeJbHOCTH, HAa OCHOBE KOTOPbIX 06eclieyruBaeTcs
JOCTH)KeHHe NpeMeTHbIX U MeTallpeJMeTHbIX IJIaHUPYEeMbIX pe-
3yJbTAaTOB 00y4yeHUs], POPMHUPYETCs eCTeCTBEHHO-HAay4yHasi TpaMoOT-
HOCTb: OCBOEHHME HAay4YHBIX MeTOJI0B HCCJAeJOBaHUsA SBJE€HUN NPUPO-
Abl 1 TEXHUKH, OBJIaJleHHe YMEHUSIMU OO'bsSICHATb PU3UYECKUE SIB-
JIeHUs, IpUMeHss NoJIydeHHble 3HaHMs, pellaThb 3aJlayd, B TOM
4YHCJle KadeCTBEeHHbIe U 9KCIIepUMeHTaJIbHbIe.

[IpyHIMNHANBHO AeATeJbHOCTHBIN XapaKTep JAaHHOro pasjesa
peasiusyeTcs 3a CYET TOrO, YTO ydauiuecs BBINOJHAKT 33aJaHUs,
B KOTOPBIX UM IIpeJjlaraeTcs:



- Ha OCHOBe IOJIYYEeHHBIX 3HAaHUH paclmo3HaBaTb U HAy4YHO OO'BsIC-
HATb PU3HUYECKHe SIBJEHUS B OKpY)Kawlled NMpUpoJie U MOBCe.-
HEBHOM »KHU3HU;

- UCIOJIb30BaTh Hay4Hble METOJIbl HCCJeJJOBaHUSA (PU3UYECKHX SIB-
JIEHUH, B TOM 4YHCJie AJis1 MPOBEPKU TUNOTE3 M MOJIyYeHHUsI Teope-
THYECKHUX BbIBOJIOB;

- 00'bSICHATH Hay4YHbl€ OCHOBBI Hanbo0Jiee BaXKHbIX JIOCTHXKEeHUH Co-
BpeMEeHHbIX TEXHOJIOTHUH, HAallpUMeP, MPAaKTUIECKOr0 UCIO0JIb30-
BaHUsI pa3/IMYHbIX HCTOYHUKOB 3HEPIrUH Ha OCHOBE 3aKOHa Ipe-
BpallleHUs U COXpaHeHHs BceX U3BECTHBIX BUJIOB SHEPTHH.
Kaxkpas u3 TeM JaHHOTO pasjiesia BKJOYaeT 3KCIepUMeHTaJlbHOoe

HccaenoBaHWe 0000mIaIero xapakTepa. Pa3sznesn 3aBeplnaeTcs

NpoBeJIeHHEM JUATHOCTUYECKOW U OI€HOYHOH paboThl 3a KypC OcC-

HOBHOM IIKOJIBI.
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NNAHWPYEMbIE PE3YJIbTATbl OCBOEHUSA
YYEBHOI'O NMPEAMETA «®U3NKA»
HA YPOBHE OCHOBHOI'O OBLLEM0 OBPA30BAHUA

Usydenne y4e6HOro mpegmera «PUsvKa» Ha ypoOBHE OCHOBHOTO
0611ero o6pa3oBaHus JO/DKHO 0GecHedyuBaTh JOCTHXKEHUE CJefylo-
IIMX JIMYHOCTHBIX, METAaNpeAMeTHbIX U MpPeJAMeTHbIX 06pa30BaTeb-
HbIX PE3yJIbTATOB.

JMMHOCTHbIE PE3Y/IbTATbI

Ilampuomuueckoe éocnumanue:

—nposiBJieHHWe HHTepeca K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO
POCCUHCKOU GU3NIEeCKOH HAYKH;

—IeHHOCTHOE OTHOLIeHHEe K [JOCTHXKEHUSIM POCCUUCKUX Y4é-
HbIX-QHU3UKOB.

I'pasicoanckoe u oyxoeno-npascmeenHHoe gocnumanue:

—TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B OOCYXJEeHUHU OOGILIECTBEHHO-
3HAYUMbIX U 3TUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAaKTUYECKUM
NMpUMEHEHUEM JOCTUKEeHUN QU3UKU;

—O0CO3HaHUE BaXKHOCTU MOPaAJbHO-3TUYECKUX MPUHIUIOB B Jed-
TEJIbHOCTU Y4YE€HOTO.

Ocmemuueckoe éocnumanue:

—BOCIIPUSATHE 3CTETUYECKUX KauecTB GU3UUYECKON HAyKU: eé rap-
MOHUYHOI'O NOCTPOEHHS, CTPOTOCTH, TOUHOCTH, IJAKOHUYHOCTH.
Ilennocmu nayumnozo nosnanu:

—O0CO3HaHUeE [[EHHOCTU PU3NIEeCKON HayKU KaK MOIHOTO UHCTPY-
MeHTa IT03HAaHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHeEM-
1Ied coCcTaBJsAOLLEN KYJAbTYpPhl;

—Ppa3BUTHE HAYYHOU JIIOGO3HATEJIbHOCTH, UHTEpeca K UCCae/0Ba-
TeJIbCKOU JeATeJbHOCTH.

Dopmupoearnue Kyiomypol 300Pp08bs1 U IMOUUOHATILHOZO
onazonoayuus:

—OCO3HaHHE LIEHHOCTU 6e30MacHoro o6pasa *XKU3HU B COBPEMEHHOM
TEeXHOJIOTUYECKOM MHUPe, BaXKHOCTH MpaBuJ 6Ge30MacHOro MmoBeje-
HUs Ha TPAHCIOPTE, HA AOPOrax, C 3JIEKTPUYECKHUM U TENJIOBBIM
060py/lOBaHUEM B JIOMAIIHUX YCJIOBUAX;

—cbopMUPOBAHHOCTh HaBbIKa pedJeKCUM, IPpU3HAHUE CBOEro mpa-
Ba Ha OMIMOKY ¥ TAKOrO Ke IpaBa y Apyroro 4yejoBeKa.
Tpyooeéoe socnumanue:

—aKTHBHOE y4acTHe B pelleHUU MPaKTUYeCKUX 33ja4 (B paMKax
CceMbH, IIKOJIbI, TOPOJa, Kpasi) TEXHOJOTHUYECKON U COIHaIbHOU
HaIpaBJIEHHOCTH, TPEOYIOUIUX B TOM YUc/ae U PU3NIECKUX 3HaA-
HUY;



—UHTepecC K NPaKTHYECKOMY HU3yUYeHHI0 NMpodecCuH, CBI3aHHBIX C
$U3UKOH.

DKonozuueckoe 6ocnumaHue:

—OpUeHTalys Ha NTpuMeHeHHe QU3UYECKUX 3HAHUU JIJIs pellleHus
3a/1a4 B 06J1aCTH OKpY»Karollel cpebl, IJIAHUPOBAHUS IIOCTYIIKOB
U OLlEHKH UX BO3MOXKHbIX IOCJIeJICTBUH [IJIs1 OKPY>Kalo1llel cpebl;

—O0CO3HaHHe IJ106aJIbHOr0 XapaKTepa 3KOJIOTHYECKUX MPOo6JIeM U
NMyTeu Ux pelieHusl.

Aoanmauyusn o0yuarOuie2oca K U3MEHAIOUIUMCA YC108U-

AM COUUAIBHOU U RPUPOOHOI CPeobl:

—MOTPeOGHOCTh BO B3aUMOJEWCTBUU NPU BBINOJHEHUU UCCJIEe0Ba-
HUH U NpoeKTOB GHU3NYECKOH HaNpaBJeHHOCTHU, OTKPBITOCTh
ONBITY U 3HAHUSM JPYTUX;

—TMOBBIIIEHWE YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MpaKTHue-
CKY1I0 JleSITeJIbHOCTb;

—nOoTpeOGHOCTh B pOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucje dop-
MYJIMPOBAThb UJI€H, MOHSATHUS, TUNIOTE3bl 0 GU3NYECKUX 00'BEKTAX U
ABJIEHUSAX;

—oco3HaHUe J1ePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEN
B 06J1aCTH QU3UKY;

—IIJITaHUPOBaHHE CBOEr0 Pa3BUTHS B IPHOGPETEHUH HOBBIX PU3U-
YeCKHUX 3HaHUH;

—CTpeMJieHHe aHaJUu3UPOBaTh M BbISBJSATH B3AaUMOCBSI3U MPUPO-
Abl, 00111eCTBa U 3KOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM P U-
3U4YeCKUX 3HAHUY;

—OLleHKa CBOUX JEUCTBUH C YYETOM BJIMSHHS HA OKPY KAIOLLYHO
cpeny, BO3MOXXHBIX I'JIOGaJIbHbBIX OCJEACTBUH.

METANPEAMETHBIE PE3Y/IbTATbI

VHMBepcaanble No3HaBaTe/ibHblE AEI‘/]CTBMFI

ba3zoevie nozuueckue oeiicmeus:

—BBISABJISATh U XapaKTepHU30BaTb CylLleCTBEHHbIe NMPU3HAKH OOBbEK-
TOB (sIBJIEHUH );

—yCTaHaBJUBAaTh CYIeCTBEHHBIH NPHU3HAK KJIaCcCCUPUKAIMH, OCHO-
BaHUsI JIJ1s1 06061eHUs] U CPaBHEHUST;

—BBbISABJISITh 3aKOHOMEPHOCTH U NPOTUBOPEYUSI B paccCMaTpHUBae-
MbIX paKTaX, JaHHBIX U HaGJIIOAeHUsIX, OTHOCAIIUXCSA K GHU3UYe-
CKUM SIBJIEHUSIM;

—BBISABJISATh NPUYUHHO-CJIe/ICTBEHHbIE CBSI3U NMPH HU3Y4YEeHUH PU3U-
YeCKUX SIBJIEHUUM U MPOLIECCOB; JeJlaTh BbIBOJbI C HCIOJIb30BAaHU-
eM JeAYKTUBHBIX U HHAYKTUBHBIX yMO3aKJHUYE€HUH, BbIJBUTATb
TUIIOTEe3bl O B3aUMOCBSA3AX PU3UUECKUX BEJIUYUH;
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—CaMOCTOSITEJIbHO BBIOHMpPATh CHOCO6 pellleHUs y4eO6HOU ¢u3uve-
CKOHW 3aja4yu (CpaBHeHHE HECKOJbKHMX BapUaHTOB pelIeHHs, Bbl-
60p HaubGoJiee MOAXOASANIETO C YYETOM CAMOCTOSAITE/ILHO BhIJleJIeH-
HBIX KPUTEPHUER).
baszoevie uccneoosamenvckue oeiicmeu:

—HCIO0Jb30BaTh BONPOChI KaK HCCAEJ0BATEJbCKUU UHCTPYMEHT
MO3HAHUSA;

—IMpPOBOAUTH M0 CAMOCTOSITEJIbHO COCTABJIEHHOMY MJIAaHY OIBIT, He-
C/IOKHBIA (U3UYECKHUH 3KCIEepHMEHT, HeOOJIbIIoEe HCC/eoBaHNe
du3nYeCcKOro siBJIEHUS;

—OLIeHUBAaTh HAa NPUMEHHUMOCTb U JOCTOBEPHOCTh MHpOpMALHUIO,
MOJIYYEHHYIO B X0O/1e UCCJIEA0BAaHUS UJIH 3KCIIEPUMEHTA;

—CaMOoCTOsITeJIbHO GOpPMYJIHPOBATh 060OIIEHUS M BBIBOABI IO pe-
3yJbTaTaM NPOBeAEHHOTO HAGJIO/IEHHs, ONbITA, UCC/IeJ0BAHUS;

—IpPOTHO3UPOBATh BO3MOXKHOE JaJjibHelllee pa3BUTHE PU3UYECKUX
MPOILECCOB, a TAKKE BbIJIBUTATh MPE/IOJIO0XKEHNS 06 UX Pa3BUTUU
B HOBBIX YCJIOBUAX U KOHTEKCTaX.

Paboma ¢ ungpopmauvyueit:

—IpPUMEHSTh pPa3JIMYHbIe METO/bl, HHCTPYMEHTHBI U 3allpOChI IPU
MMOMCKe U 0TGope MHPOpMAIUU UM JaHHBIX C YYETOM IMpeJJio-
’KeHHOU yyeOHOU prU3ndecKol 3a4a4u;

—aHa/IM3UpOBaTh, CUCTEMATHU3UPOBATh U HHTEPHNPETHPOBAThH HH-
dopManuio pa3IMYHBIX BUIOB U GOPM NPECTABIEHUS;

—CaMOCTOAITEJbHO BbIGUPATh ONTUMaJbHYI0 OpMYy INpesCcTaBJie-
HUs UHPOpMAIUU U HJUJIIOCTPUPOBATH pellaeMble 33aJadyu He-
CJIOXKHBIMHU CXe€MaMH, JUuarpaMMaMi, MHOU rpadpuKoi U UX KOM-
OHMHALUAMH.

YHMBEpCa/bHblE KOMMYHWKATMBHbIE JEMCTBUS

Oobwenue:

—B XoJe 00CyX/JleHUsI yuebHOro MaTepuasia, pe3yJbTaTOB Jiabopa-
TOPHBIX pabOT M NPOEKTOB 33/laBaTh BOIPOCHI MO CYLIECTBY 006-
Cy>/JlaeMOH TeMbl ¥ BbICKa3bIBaTh U/I€H, HalleJleHHble Ha pelle- HUe
3aJlauyy ¥ NnojjepkaHue 6JaroxesaTe/IbHOCTH OO eHHUS;

—CONIOCTABJISITh CBOH CYXKJEHUS C CYyKJEHUSAMHU JPYTrUx y4acTHHU-
KOB JyaJiora, 06Hapy»>KHBaThb pa3jdyMe U CX0JCTBO IO3ULIUH;

—BbIpaXaTb CBOI0 TOUYKY 3peHMUsI B YCTHBIX U INCbMEHHBIX TEKCTAX;

—nyO6JUYHO MPeACTaBASITh pPe3yJbTaThl BBINOJTHEHHOIO GU3UIECKO-
ro onbITa (3KCIEepUMEHTA, UCCIeJOBAHUs], IPOEKTA).
Coemecmuasn oeametbrnocms (compyoHuuecmeo):

—IOHHMAaTh U HUCIO0JIb30BaTh IPEUMYyLeCTBA KOMaHAHOU U UHAU-
BHU/yaJbHON paboOThl NPH pelleHUH KOHKpeTHOH ¢usndeckoi
Mpo6JIEMBI;



—INpPUHUMAThb LeJJM COBMECTHOU JAesATeJbHOCTH, OPraHHW30BbIBAThb
JleHiCTBUA 10 eé [JOCTHXKEHHUIO: pacnpefesiAiTb POJIHM, 00CYXKAAThb
MPOILECChl U Pe3yJIbTaThl COBMECTHONW PaboOThl; 060611aTh MHEHUS
HeCKOJIbKUX JIIOJIel;

—BBINOJIHATH CBOIO YacTb paboThl, JOCTUrasi KauyeCTBEHHOIO pe-
3yJIbTaTa [0 CBOEMY HallpaBJIEHHUI0O U KOOPJAUHUPYS CBOU Jel-
CTBUS C APYTUMHU YWI€eHaMH KOMaH/bl;

—OILleHUBaTh KauyeCcTBO CBOEro BKJa/Ja B OGLMHA NPOAYKT 110 KpUTe-
pHUAM, CAMOCTOSTeJIbHO cHOPMYJIMPOBAHHBIM yYaCTHUKAaMHU B3a-
HUMOJIeNCTBUA.

YHMBepCaibHble PEryNsTUBHbIE JEMCTBUS

Camoopzanuzayus:

—BBIABJIATDb NPO6JIEMbI B })KU3HEHHBIX U y4eOHBIX CUTyalUsX, Tpe-
OyHOIIUX AJi1S pelieHUusA GU3UIYECKUX 3HAHUY;

—OpHEHTHUPOBATbCA B Pa3/IMYHbIX NOAX0AAX NPUHATHUA pelleHUuN
(MHAMBUAYyaJIbHOE, IPUHATHE pellleHHs B IpyIIe, IpUHATHE pe-
LIEHUH rpyniou);

—CaMOCTOSATEJbHO COCTAaBJIATH AJICOPUTM pelleHUs] PU3HMYeCKOH
3a/layM WJIM IJIaHA MCCJIeJOBAHUA C YYETOM UMEIOIHUXCS pecyp-
COB U COOGCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpPOBaTh IpejJara-
eMble BApUaHThI pellleHUH;

—/les1aTh BbI6Op U 6paTh OTBETCTBEHHOCTD 3a pellleHHe.
Camoxonumpons (peprexcusn):

—/laBaTh a/leKBAaTHYO OLleHKY CUTYyalluU U NIpeJjlaraTh IJIaH eé U3-
MeHEeHHUs];

—O0O'BACHATb NPUYUHBI AOCTHXKeHHUA (HeJOCTHXKEeHUs) pe3ybTaToB
AesATeJbHOCTH, JaBaTh OLleHKY IPHUOGPEeTEHHOMY ONBITY;

—BHOCUTb KOPPEKTUBBI B J1eITeJbHOCTD (B TOM YMCJIe B X0/, BBIIOJI-
HeHHUs QU3UYECKOIo HCCJIeJ0BaHUA WM NPOEKTa) Ha OCHOBE HO-
BbIX OOCTOSITEJIbCTB, M3MEHUBIIMXCS CHUTyallul, YCTAaHOBJEHHBIX
o1IM60K, BOSHUKIINX TPYAHOCTEH;

—OlLleHUBaTb COOTBETCTBUE pe3yJibTaTa LjeJId U YCIOBUSM.
Omoyuonanvrvlii unmennexKm:

—CTaBHUTb ce651 Ha MeCTO Jpyroro 4yesjoBeKa B Xo/ie criopa UJIH AKC-
KyCCHUM Ha HAy4HY!O TeMy, IOHUMATb MOTHUBbI, HAMEpPEeHUs U JIo-
TUKY ApYTOro.

Ipunsamue cebn u opyzux:

—IpH3HABaTh CBOé MPaBO Ha OLIMOKY NPHU pelleHUH GU3UYECKUX

3a/lay UJIM B yTBEPXKJEHHSX Ha HAay4YHble TeMbI M TaKOe€ e IIPaBo

Apyroro.
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NPEAMETHbIE PE3Y/IbTATDI
7 xnacc

[IpeaMeTHBbIe pe3ysbTaThl HA 6a30BOM YPOBHE JOJKHBI OTPaXKaThb
cpOpMHUPOBAHHOCTD ¥ 00yYaAIOIIUXCS YMEHUM:

—MUCNOJIb30BaTh NOHATHA: GU3NUYECKHe U XUMHYEeCKUe SIBJIEeHUS;
HabJ/I0JjeHU e, SKCIIEPUMEHT, MO eJlb, TUIIOTE3a; eAUHULBI PU3U-
YyeCKHX BeJIMUUH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUA Bellle-
cTBa (TBEpJOe, XUAKOE, ra3000pa3HOe); MexaHUYeCcKoe JBHXKeHHue
(paBHOMEPHOE, HEPABHOMEPHOE, NPSIMOJIMHEHHOE), TPAEKTOPHS,
paBHoJelcTByoIas cui, Jedpopmanuda (ynpyras, njacTuieckas),
HEeBEeCOMOCTb, COOBIIIAI0LIHECS COCYbI;

—pasauyaTh aBaeHUs (Auddysus; TenaoBoe JBUKEHUE 4YaCTUI] Be-
LIECTBa; pPaBHOMEepHOE [BIKEHHE; HEPAaBHOMEPHOE J[BUKEHUE;
VHepLUs; B3aHMOJeHCTBUe TeJs; paBHOBecHe TBEPJbIX TeJ C 3a-
KpenJIEHHOH OChl0 BpallleHUSs; mepejayda JAaBJeHUs TBEPABIMH Te-
JIaMH, XXUJKOCTSMU U ra3aMu; aTMocepHOe aBjeHUE; MJIaBa- HUe
TeJ; NpeBpalleHUss MeXaHW4YeCKOH B5Hepruu) IO ONHUCAHUI0 HX
XapaKTEepPHbIX CBOMCTB U HAa OCHOBE ONIBITOB, AEMOHCTPHUPYIOLUX
JaHHOe GU3UUYECKOE SIBJIEHUE;

—pacno3HaBaTh NPOSIBJIeHUE U3yYeHHbIX PHU3NYECKUX ABJIEHUU B
OKpy»KalllleM MHpe, B TOM uucje PprU3ndecKue SBJEHHUSA B NPU-
poje: NpUMephbl ABHKEHUS C Pa3/IMUHBIMU CKOPOCTSAMHU B KHUBOH
Y HEeXXHUBOU NMpUPOJE; AeHCTBUE CUJIbl TPEHUS B MPUPOJIE U TEXHU-
Ke; BJIUsIHHe aTMOCepHOro JJaBJleHUs Ha *KMBOU OpraHu3mM; 1Jja-
BaHHUe DPbIO; pblYard B TeJle YeJOBeKa; IPU 3TOM NEPEBOSUTH
MPAaKTUYECKYI0 334a4y B Y4eOHYIO, BbIAEJSATH CYLeCTBEHHbIE
CBOHCTBa/NpH3HAKU GU3NYECKHUX SIBJIEHUH;

—ONHCBIBaTb U3yYeHHbIE CBOWCTBA TeJ U QU3UYECKUE SIBJIEHUS, UC-
noJib3ysd ¢usndeckue BeJUYUHBI (Macca, 06'bEM, IIJIOTHOCTh Be-
LeCTBa, BpeMsl, IyTh, CKOPOCTb, CPeAHSASI CKOPOCTh, CHUJIA YyIPY-
rOCTH, CUJIa TSXKECTH, Bec TeJla, CUJla TPeHUs, AaByieHue (TBEpo-
ro TeJa, )KUJKOCTH, ra3a), BbITAJIKUBAIOIIASA CUJIA, MEXaHUYeCKast
paboTa, MOIIHOCTD, IJIEYO CHUJIbl, MOMEHT CUJIbI, KO3)PUIUEHT
[10JIe3HOT0 JeHCTBUS MeXaHU3MOB, KHHeTH4YecKas U NOTeHIU-
asibHasi 3HEePrusi); Npu ONMHCAaHUHU NPABUJIBHO TPAKTOBATh PpU3HU-
YeCKHUH CMBICJI UCIOJIb3yEeMbIX BEJIUYHH, UX 0603HAYEHUS U e U-
HUIbl PU3MYECKUX BeJIMYHUH, HaXoAUTb GOPMYyJibl, CBA3BIBAIO-
mye JaHHYH QU3UYeCcKylo BeJUYHUHY C APYTHMH BeJHYHHAMH,
CTPOUTH rpadUKH U3YUEHHBIX 3aBUCUMOCTEN GU3INYECKHUX BEJIH-
YUH;

—XapaKTepHU30BaTh CBOMCTBA TeJl, PU3UUECKUE SIBJIEHUSA U IPOLiecC-
Cbl, UCIOJIb3YS MPaBUJIA CJ0XKEHHUS CUJ (BAOJIb OLHOU NPsSIMOH),



3akoH ['yka, 3akoH [lackass, 3akoH ApxHMe/[a, MPaBUJIO PaBHO-
Becusd pblyara (6Ji10Ka), «30J10TO€e NPaBUJIO» MEXaHHUKH, 3aKOH CO-
XpaHeHHsI MeXaHU4YeCKOW aHepIruy; Npy 3TOM JaBaThb CJ10BECHYIO
dopMyIMPOBKY 3aKOHA M 3allMUCbIBAaTh €ro MaTeMaTH4eCcKoe Bbl-
pakeHHUe;

—O00BACHATbL PpU3UUecKHe sIBJEHHS], IPOLecChl U CBONCTBA TeJl, B
TOM 4YMCJIe U B KOHTEKCTe CUTyalluii NPpaKTUKO-OPHEeHTUPOBAH-
HOrO XapaKTepa: BBIABJATb NPUYUHHO-CJIEJACTBEHHbIE CBA3H,
CTPOUTH 06'bsiCHEHHE U3 1—2 JIOTUYECKUX LIIaroB C OMOPOM Ha
1—2 u3y4eHHBbIX CBOMCTBA QU3UYECKHUX SIBJIEHUH, QU3UUECKUX
3aKOHa UJIM 3aKOHOMEPHOCTH;

—pelaThb pacyéTHble 3a4a4u B 1—2 felcTBUS, UCN10J1b3ys 3aKOHBI
u GopMyJibl, CBA3bIBalOlMe pU3NUeCcKHe BeJUUYHMHbI: HA OCHOBE
aHaJ/IM3a YCJIOBUSA 3aJadd 3allUCbIBAaTh KpaTKoOe YCJOBHE, MOJ-
CTaBJIATH GU3HMYeCKUe BeJUYUHbI B GOPMYyJIbl U IPOBOAUTD pac-
4éTbl, HAXOJUThb CIIpAaBOYHbIe JaHHbIe, HEOOXOAUMBbIe [/ pellle-
HHYA 33jJady, OLleHUBAaTh PeaJUCTUYHOCTb NOJIydeHHOH ¢usuye-
CKOH BeJIMYHHBI;

—Ppacno3HaBaTb NP061eMbl, KOTOPble MOXHO PEIIUTb IPU MOMOLIU
dusnyecKkUx MeTOJ0B; B ONMMCAHUU HCCIeJOBAaHUA BbIEJATh IPO-
BepsieMoe MpeArnoJioKeHue (TrunoTresy), pa3iudyaTh U UHTepIpe-
TUPOBATh MOJIyYeHHBbIH pe3yJ/bTaT, HAaXOJUTb OUIMOKH B Xo0Je
OIBITAQ, ZleJ1aTh BBIBO/BI IO €Tr0 pe3yJibTaTaM;

—IpPOBOAUTH OMNBITHl N0 HabJIIOAeHUI0 PU3UYECKUX SBJIEHUH WJIH
dusMUecKkux CBOUCTB Tes: GOpPMyJIMPOBAThH NpoOBepsieMble MpeJ-
[0JIOKEHUSI, COBUpPATh YCTAaHOBKY M3 NpeJJIoXKeHHOro o6opyfoBa-
HUS, 3alIUCBIBATh X0/, ONbITa U GOPMYyJIMPOBATH BbIBOJbI;

—BBbINOJIHATL NpPsiMble U3MEpPEeHUs] PACCTOSIHUS], BpeMeHH, Macchl
TeJa, 06bE€Ma, CUJIBl M TeMIlepaTyphbl C UCNOJIb30BaHHEM aHAJOTroO-
BbIX U IIM$POBBIX IPUOGOPOB; 3alIMChIBATh [I0OKa3aHHUA NPHOGOPOB
Cy4ETOM 33/JaHHOM ab6COIOTHOMN MOTPEIIHOCTU U3MEPEHUH;

—IpPOBOAUTH HCCAeJ0BaHHE 3aBUCUMOCTH OAHOH ¢u3nyecKol Be-
JIMYUHBI OT APYro¥ ¢ HCIIOJIb30BaHUEM NPSMbIX U3MepeHUH (3a-
BUCUMOCTH NYTH PaBHOMEPHO JBHXKYIerocsl Tesja OT BpeMeHH
JABH>KeHUS TeJla; CUJIbl TPEHUs CKOJIbXKEHHUSI OT Beca TeJa, Kade-
CcTBa 06pabOTKU NOBEPXHOCTEH Tes1 U He3aBHUCHUMOCTHU CHJIBI Tpe-
HUS OT IJIOIIAJ U COMPUKOCHOBEHMUS TeJl; CUJIbl YIIPYTrOCTH OT Y-
JIMHEHUs NPY>KHUHBI; BbITAaJKUBaIed CUJIbl OT 06 bEMa Morpy-
>KEHHOM 4acTH TeJla U OT MJIOTHOCTH XXUJKOCTH, €é He3aBUCHUMOCTH
OT IJIOTHOCTH TeJ1a, OT IJIyGUHBI, HAa KOTOPYIO NOT'PY>KEHO TeJlo;
yCJIOBUH MJ1aBaHUA TeJl, YCJIOBHUIM paBHOBeCUs pblyara U 6J10K0B);
y4acTBOBaTh B IIJIAHUPOBAaHHUHM y4eOGHOro HCCJIeJOBAaHUSA, COOH-
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paThb YCTAHOBKY U BBINOJIHATb U3MEpPEHHUs], caelys NpelsoXKeH-
HOMY IJ1aHy, PUKCUPOBATh pe3y/bTaThl NOJY4eHHOH 3aBUCHMO-
cTU GU3UYEeCKUX BEJIMYHUH B BUJe NPeJI0XKeHHbIX TabJIUI] U I'pa-
$uKOB, fesaTb BBIBOJbI 10 pe3y/ibTaTaM HCCJ1e[JO0BaHHUS;

—IpPOBOAUTH KOCBEHHble M3MepeHUs Ppu3nyecKUX BeJUYUH (IJIOT-
HOCTb BellleCTBa XUJAKOCTHU U TBEPAOTO TeJsa; CUJla TPEHUS CKOJIb-
>KeHHUsl; AaBJeHHe BO3/yxXa; BbITAJKHWBAIOLAs CHUJIA, AelCTBYIO-
1as Ha NOrpy>KEéHHOoe B X)KUJKOCTb TeJ10; Ko3GPULIMEeHT M0JIe3HO0-
ro JAelcTBUA NPOCTbIX MeXaHU3MOB), cjeAysl NpeJJsOoXXeHHOH
WHCTPYKLUU: IPY BbINIOJIHEHUY U3MepeHUH coOUpaTh 3KCIepU-
MEHTAaJIbHYI0 yCTaHOBKY U BBIYUCJIATb 3HaY€HHe HCKOMOU BeJIu-
YUHBI;

—Co06JII0/laTh NMpaBuJa TeXHUKU 6e30MacHOCTH npu paboTe ¢ jabo-
paTOpHBIM 060PYAOBaHUEM;

—VyKa3blBaThb NPUHLMUIBLI AeHCTBHUS MNPUOOPOB M TeEXHUYECKHUX
YCTPONCTB: BeCbl, TEPMOMETp, AMHAMOMET]P, COOBIIaI0IINecs Co-
CyJbl, 6apoOMeTp, pbluar, NOJBHKHbBIN U HENOABMXXHBIN 6JI0K, Ha-
KJIOHHAf IJIOCKOCTD;

—XapaKTepHu30BaTb NPHUHIUINBI JeHCTBUA H3yYeHHBbIX NPHUOGOPOB
U TEXHUYECKHUX YCTPONCTB € ONOPOH Ha UX ONHCAHUs (B TOM 4HC-
Jie: OAUIMUIIHUKH, YCTPOUCTBO BOJONPOBOJA, T'HJpaBJUYECKUN
npecc, MAaHOMETP, BbICOTOMep, MOPIIHEBON HAcOC, apeoMeTp), Uc-
[10J1b3ysI 3HaHUA 0 CBOMCTBax PU3NIECKUX ABJEHUH U Heo6X0oAH-
Mble PHU3HYECKHEe 3aKOHbI U 3aKOHOMEPHOCTH;

—IPUBOAUTH NpHUMepbl / HaXoAUTb HHPOpMaLHI O NpUMepax
MIPAaKTUYEeCKOr0 HCIOJb30BaHUs GU3HNUECKUX 3HAaHUH B NOBCeJ-
HEeBHOH >XU3HU [ obecriedeHUsi 6e30MaCHOCTH NpPU ob6palleHUuHn
Cc MpubopaMH U TEXHHYECKHUMH YCTPOUCTBAMH, COXPAaHEHUS 3/10-
POBbS U COGJIIOJIEHH A HOPM 3KOJIOTMYEeCKOro NOBeleHHA B OKPY-
»Kamwlleu cpefie;

—OCYILeCTBASATh OTOOP UCTOYHUKOB MHbOpPMALMU B ceTH UHTepHeT
B COOTBETCTBUM C 3aJlaHHBIM IOHCKOBBIM 3alpOCOM, HAa OCHOBE
MMEeKUINXCA 3HAaHUH U NMYyTEM CpPaBHEHUs pas3/MYHbIX HCTOYHU-
KOB BblJleJIATh MHGOpPMaLUIO, KOTOpasi sBJseTCS IPOTHBOpPEYH-
BOU UJIU MOXET ObITh HEJJOCTOBEPHOM;

—MCII0JIb30BaTh NIPU BBINOJHEHUH YyYeOHBIX 3aJlaHUH HAay4HO-IIO-
NyJAsIipHYIO JUTepaTypy $U3HUIECKOro coJiep>KaHus, CIpaBOYHbIe
MaTepHaJbl, pecypchbl ceTHU UHTepHeT; BJaJeTh MPUEMAMU KOH-
CIeKTHPOBaHUs TEKCTa, Npeobpa3oBaHUsA MHPOPMALUU U3 OJHOHU
3HAKOBOH CHCTEMBI B [IPyTYIO;

—co03/laBaTb COGCTBEHHbIE KpaTKHe NHCbMEeHHble U YCTHbIe coo6le-
HHUS Ha OCHOBe 2—3 HMCTOYHUKOB MHbOpMaLUU GU3IUYECKOTO CO-



JepKaHHs, B TOM 4YHcJle MYOJIUYHO JleslaTh KpaTKue COObIeHHs
0 pe3yJibTaTaxX NPOEeKTOB UJIH yueOHbIX UCCIeL0BaHUN; IPU 3TOM
rPaMOTHO MCHOJIb30BaTh U3y4YEHHbIM NOHATUWHBINA anmapar Kyp-
ca GU3HUKH, CONPOBOXKAATH BBICTYIIJIEHH e IIpe3eHTalel;

—IIpHY BbINOJHEHUU y4eOHbIX IPOEKTOB U HCCJeJOBaHUHN pacrnpeje-
JIATh 06513aHHOCTH B I'pyIIie B COOTBETCTBUHU C NOCTaBJIE€HHBIMU
3aZladyaMy, CJIeJUTh 3a BbINIOJIHEHHUEM IIJIaHa e CTBUH, aJleKBaT-
HO OlleHHMBaTb COGCTBEHHbIN BKJIa/J, B eI TeJbHOCTb I'PYINbl; BbI-
CTpauBaTb KOMMYyHHKaTHBHOE B3aMO/JIeCTBH e, YUUTbIBAst MHe-
HHe OKPY>KaoHUX.

8 knacc

[IpesMeTHBIEe pe3y/bTaThl Ha 6a30BOM YpPOBHE JODKHBI OTPa)KaThb
chOpMHUPOBAHHOCTD V 00yYAIOLUXCA YMEHUH:

—MHCIOJIb30BaTh MOHATHA: Macca U pasMepbl MOJIeKyJl, TelJ0Boe
JABH>KeHHE aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BELECTBA,
KpHUCTa/LJIMYecKHe U aMopdHble TeJsa, HacblllleHHbIN U HeHachl-
LeHHBbIN Map, BJAXXHOCTb BO3JyXa; TeMIlepaTypa, BHYTpPEeHHss
3Heprus, TeNJ0BOM JBUraTeJlb; 3JleMeHTAapHbIA 3JIeKTPUYEeCKUH
3aps/, 3JeKTpUUYecKoe IoJie, IPOBOJHUKU U JU3JIEeKTPHUKH, 10-
CTOSHHBIN 3JIEKTPU4YEeCKUU TOK, MAarHUTHOE MOJIE;

—passin4aTh ABJIEHUA (TelJ0BOe paclliupeHHe/cKaTue, TelJjole-
pefada, TelnJioBoe paBHOBecHe, CMauMBaHHe, KallUJJISIpHbIE fB-
JIeHUs, McllapeHUe, KOHJleHcallys, [J1aBJleHue, KpUCTalIn3anus
(oTBepAeBaHUE), KUIIEHHUE, Telmjonepejadya (TemONpPoOBOJHOCTD,
KOHBEKIUs, U3Jy4eHHe); 3JeKTpusalusa TeJ, B3aUMojelcTBUe
3aps/0B, AelCTBUS 3JIEKTPUYECKOTr0 TOKAa, KOPOTKOe 3aMblKa-
HUe, B3aUMO/JeICTBU e MarHUTOB, el CcTBHe MarHUTHOIO MoJIsTHA
NIPOBOJHHUK C TOKOM, 3JeKTPOMarHUTHasd WHAYKIMs) IO OIH-
CaHHIO UX XapaKTEpPHBIX CBONCTB U HAa OCHOBE ONBITOB, JIeMOH-
CTPUPYIOUIUX JaHHOe GU3UYeCKOoe ABJIEHUE;

—Ppacno3HaBaTh NpPOsIBJIeHUE U3YYeHHbIX GU3NYeCKUX sIBJIEHUH B
OKpYy>KalollleM MHpe, B TOM uyucje GU3UYeCKHUe SIBJIEHUS B NpPU-
poJie: MOBEPXHOCTHOe HaTshDKeHHWe W KalMWJLJIApHble SABJIEHHWS B
NpUpoOJe, KPUCTAJLJIbI B IpHUpoAe, udaydeHue CosiHILIA, 3aMep3a-
HUe BOJOEMOB, MOPCKHE O6pu3bl, 06pa3oBaHUE POCHI, TyMaHa,
HHes, CHera; 3JIeKTpHUYecKHe siBJIeHHUs B aTMocdepe, ajleKTpUye-
CTBO »XMBbIX OPraHM3MOB; MarHUTHOe NoJie 3eMJH, Apeld nosio-
COB, pOJIb MarHUTHOTO MOJISA AJIs1 >)KU3HU Ha 3eMJie, I0JIsipHOe CU-
sIHWe; IPU 3TOM IepeBOJUTh NPAKTHUYECKYI0 3a/layy B y4eOHYIO,
BbI/IeJIATh CylleCTBEHHble CBOMCTBA/NPHU3HAKU QU3NYECKUX SAB-
JIEHUWU;
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—OMNUCBIBATh U3yYeHHble CBOUCTBA TeJ U pU3UYeCKHe SIBJIEHUs, UC-
noJsib3ys ¢u3nYecKre BeJUYUHBbI (TeMIlepaTypa, BHYTpPEHHSS
3Heprus, KOJUYeCTBO TEIJIOTHI, YA eJbHas TENJIOEMKOCTb Bellle-
CTBa, y/leJIbHasl TENJIOTA IJIaBJIEHHUs, yAeJbHasA TeIJIoTa N1apoo6-
pa3oBaHus, yAeabHAsA TeIJIOTa CrOpaHUs TOIJIKWBA, KO3bobUnu-
€HT I10JIe3HOT0 J1eHCTBUSA TEIJIOBOM MallWHbI, OTHOCUTEJbHas
BJIQXKHOCTb BO3/1yXa, 3JIEKTPUYECKUH 3aps/], ChJla TOKa, 3JeK-
TpUYecKoe HalpsiKeHUe, CONMPOTHUBJIEHUE NMPOBOJHUKA, yJeJbHOe
CONPOTUBJIEHUE BEIECTBA, Pab0Ta U MOLIHOCTD 3JIEKTPUUYECKOT O
TOKa); MpPU ONHWCAaHUU NPABUJIBHO TPAKTOBaTh (U3UUYECKUH
CMBICJI UCNIOJIb3YEMbIX BEJIMYNH, 0003HAYEHUS U €JUHHUIbI PU3U-
YeCKUX BEJIMYMH, HaXOAUTb GOpPMYyJibl, CBA3bIBAIOIIHNE JAHHYIO
$uU3UUeCcKy0 BEJUYHUHY C JPYTUMH BeJUYMHAMH, CTPOUTH rpadu-
KM M3Y4YEeHHbBIX 3aBUCUMOCTEN PU3NYECKUX BEJUYHH;

—XapaKTepHu3oBaTh CBOWUCTBA TeJs, GU3NYECKHUEe SBJIEHUS U IPO-
LIeCChI, UCII0JIb3ysl OCHOBHBIE MMOJIOXKEHHUS MOJIEKYJIAPHO-KUHETHU-
YeCKOUW TeOpHUH CTPOEHHUS BelleCTBa, MPUHIUI CYNEPHO3ULIUU I0-
Jied (Ha Ka4eCTBEHHOM yYpPOBHE), 3aKOH COXpaHeHUs 3aps/ja, 3a-
koH OmMa pgsa ydacTka nend, 3akoH /JIkoyns—JleHna, 3akoH
COXpaHeHUsl 3HEPTrUuy; NpU 3TOM JIaBaThb CJOBECHYI GOpPMYyJIHUPOB-
Ky 3aKOHa U 3allMCbIBaTh €ro MaTeMaTU4eCKoe BbIpaXKeHUE;

—O0GBACHATL PU3NUECKHE IPOLECCH U CBOWCTBA TeJ, B TOM YUCJIE
U B KOHTEKCTe CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOrO XapaKTe-
pa: BBISBJISITh IPUYUHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH 06'bsIC-
HeHUe U3 1—2 JIOTUYEeCKUX 1IaroB ¢ onopou Ha 1—2 U3y4YeHHbIX
cBolicTBa PU3NUECKUX SIBJIEHUN, PU3NIECKHUX 3aKOHOB UJIU 3aKO-
HOMEPHOCTEH;

—pemaThb pacyéTHble 33ja4U B 2—3 AeNCTBUS, UCI0Jb3ys 3aKOHBI
u dopmyJibl, cBA3bIBaOIMe GU3UUYECKUE BEJIUYUHBI: HA OCHOBE
aHa/IM3a YCJI0BUS 3a/lauyd 3aMUChIBAaTh KPAaTKOE yCJI0BUE, BbISB-
JISITb HeJJOCTATOK JJaHHBIX JJIS1 peLleHUs 334241, BbIOUPATh 3aK0-
HbI U GOPMYJIbl, HEOGXOAUMBIE AJiS1 €€ pelleHUs], TPOBOJUTh pac-
4éThl U CPAaBHUBATh NOJy4YeHHOEe 3HaUYeHHe PU3NIEeCKON BEeJTUYH-
HbI C U3BECTHBIMU JaHHbIMU;

—Ppacno3HaBaThb NP06JeMbl, KOTOPbIE MOYKHO PEILIUTh TPH TOMOIIH
dusnYecKrUX MeTO/I0B; UCII0JIb3ys OMHCAHUE UCCAe0BaHUS, BbI-
JeJIITh IpoBepseMoe NpejnoJioXKeHue, OlleHUBaTh NPaBUJIbHOCTD
Nnopsi/ika NpoBeeHHs UCCIe0BaHus, JieJaThb BbIBOJbI;

—IpPOBOAUTD ONBITHI M0 HAGIIOAEeHNUI0O GU3UUECKUX SIBJIEHUU WU
dusnyeckrx CBOUCTB TeJ (KanuJisspHble siBJeHUsI, 3aBUCUMOCTb
JaBJIeHHUS BO3/yXa OT ero 06'béMa, TeMnepaTypbl; CKOPOCTH ITPO-



Liecca OCTbIBaHMUsA/HarpeBaHus NpU U3JIyYeHUU OT LiBeTa U3Jy-
yalole/norJjoiamuieil 10BepxXHOCTH; CKOPOCTb HCIIapeHU s BO-
Abl OT TeMIlepaTypbl >XUAKOCTH W IJIOLAJAU €€ MOBEPXHOCTH;
3JIeKTpHU3alUs TeJl U B3aUMOJ el CTBHE 3J1eKTPUIEeCKHUX 3aps/i0B;
B3aUMOJleICTBHE MOCTOSAHHBIX MarHWTOB, BU3yaJu3alUd Mar-
HUTHBIX M0JIell NOCTOSHHBIX MarHUTOB; JeHCTBUS MAarHUTHOTO
MoJisl Ha NPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOU-
CTBa 3JIEKTPOJBHUIaTe/Isl INOCTOSIHHOIO TOKa): GOpMyJIHpOBaTh
NpoBepsieMble MPeANOJIOXKEHHsS, COOUPATh YCTAaHOBKY U3 NpejJio-
>KEHHOT'0 060pYy0BaHUsl; ONMHUCHIBATb X0/, ONbITa U GOPMYJIUPO-
BaTb BBIBOJbI;

—BBINOJIHATb NpsIMble W3MepeHHUs TeMIlepaTypbl, OTHOCUTEJBbHOMN
BJI&XXHOCTH BO3/lyXa, CUJIbl TOKA, HANPSXKEHUS C UCNOJIb30BaHU-
eM aHaJIOTOBBIX NPUOOPOB MU AATYUKOB PU3UYECKHUX BEJHYHH;
CpaBHHUBATh pe3yJ/bTaTbl U3MEePEHHUH ¢ Yy4éTOM 3aJaHHOH abco-
JIIOTHOM NOTPELIHOCTH;

—MOpPOBOAUTbL MCCJEJOBAaHHE 3aBUCHMOCTHU OJHOU dusnveckoil Be-
JIMYUHBI OT APYTro# C UCHOJb30BaHUEM IpPsSMbIX U3MepeHHUH (3a-
BHUCUMOCTb CONPOTHUBJIEHUS NPOBOJHHUKA OT €ro JJMHBI, MJIOLAAN
[IONIepeYHOro CeyeHUs] W YJleJIbHOTO CONPOTHUBJIEHHUS BellecTBa
NpPOBOJHHUKA; CUJBbI TOKa, MAYLero yepe3 NMPOBOAHUK, OT HaNps-
’KeHHs Ha NpPOBOJHMKe; UCCleloBaHHe MOC/Ae[0BaTeJbHOTO U Ma-
paJslsieIbHOr'0 COeJMHEHUN NMPOBOJHUKOB): IIJIaHUPOBATb HUCCIEL0-
BaHMUe, COOGMpATb YCTAaHOBKY W BBINOJHATb H3MepeHus, ciaenys
IpeAJIO)KeHHOMY IJIaHy, GQUKCUpPOBAThb pe3yJbTaThl MOJy4YeHHOH
3aBUCHMMOCTH B BHJe Tabaul U rpadUKoOB, JeaThb BbIBOABI IO pe-
3yJbTaTaM HUCCel0BaHUS;

—IpPOBOAUTH KOCBEHHble U3MepeHUs PU3NYecKUX BeJUYUH (yAesib-
Has TellJIOEMKOCTb BellleCcTBa, COIPOTUBJIEHUEe MPOBOJHUKA, pa-
60Ta U MOIJHOCTD 3JIEKTPUYECKOTO TOKA): IJIAaHUPOBATh U3Mepe-
HYs, COGUPATh 3KCIIePHUMEHTAJbHYIO0 YCTAHOBKY, CJIefysl IpeJJio-
>KEHHOU MHCTPYKILIUH, U BBIYHUCJIATh 3Ha4Y€HH e BeJIMYUHBI;

—Cco06JII0/]aTh NMpaBuJa TEXHUKU 6e30MacHOCTH Npu paboTe c jabo-
paToOpHBIM 060PYAOBaHUEM;

—XapaKTepHu30BaTh NPUHLMIBI JeHCTBUA H3y4YeHHbIX NPHOGOPOB
U TEXHUYECKHUX YCTPONCTB C ONOPOH Ha UX ONHCAHUA (B TOM YUC-
Jle: cucTeMa OTOIlJIEHHSI JOMOB, TUTPOMeTp, napoBasg TYpOUHa,
aMIepMeTp, BOJIbTMETD, C4ETYUK 3JIeKTPUIECKOH 3HEPIUH, dJ1eK-
TPOOCBETHUTEeJIbHble NPUGOPDLI, HArpeBaTe/JbHble 3JIEKTPONPUOOPHI
(npuMepsbl), 3J1eKTpUUECKUE TIPEeOXPAHUTENU; 3JIEKTPOMATrHUT,
3JIEKTPOJBUraTeb IOCTOSSHHOI'O TOKA), UCI0Jb3ys 3HaHUA O
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cBoHcTBax PpU3NYeCKUX ABJEeHHUH M HeobxoAuMble GU3UUYECKHE
3aKOHOMEPHOCTH;

—pacno3HaBaTb NPOCTble TeXHUYECKHEe yCTPOMCTBA U U3MepHUTeb-
Hble IPUOGOPHI IO CXeMaM M CXeMaTHU4YHbIM PUCYHKaM (2KHJKOCT-
HBbIi TeEpMOMETp, TePMOC, ICUXPOMeTpP, TUTPOMeTDp, ABUraTesb
BHYTpPEHHErO CrOpaHHUsl, 3JIEKTPOCKOII, PeOCTaT); COCTABJIATD CXe-
Mbl 3JIEKTPUYECKUX Lielled ¢ mocjieloBaTeJbHbIM U NapaJljiesb-
HbIM COeJIMHEHHEM 3JIEMEHTOB, pasJjudas yCJOBHble 0603HaYEeHUsA
3/71eMEeHTOB 3JIeKTPHUYEeCKUX Lieneit;

—IPUBOJUTH NPUMepPbl/HAX0AUTh HHPOPMaLHIO O NpUMepax Mpak-
THYECKOI'0 HCNOJIb30BaHUA PU3NYECKUX 3HAHHUH B NOBCeJAHEBHOU
’KU3HU I obGecreyeHHUsA 6e30MacCHOCTH NPU o6GpallleHuH ¢ npubo-
paMU U TeXHUYECKUMHU yCTPOUCTBaMH, COXpaHEHUS 30POBbS U
co6J/II0JeHHs] HOPM 3KOJIOTMYECKOro IOBeJleHHWs B OKpYyXKarollel
cpene;

—OCYLEeCTBJSTh MOUCK MHbOpMalLuU (GU3UUYECKOTO COJEp)KaHUS B
ceTu MHTepHeT, Ha OCHOBe HMEKIIMXCA 3HAHUW WU NYyTEM Cpas-
HEHHs [JIONOJIHUTEJNbHbIX HWCTOYHUKOB BbIAEJATh HHQOpMaLHUIo,
KOTOpasi sIBJsieTCSl NPOTHUBOPEYUBON HJIM MOXeT ObITb HeAO0CTO-
BEPHOM;

—MCII0JIb30BaTh NPU BBINOJHEHUH YyYeOHBIX 3aJaHUH HAay4HO-IIO-
NyJAPHYIO JIUTePaTypy GHU3HUUeCcKOro coJepKaHus, ClipaBOYHbIe
MaTepHasbl, pecypcbl ceTH HWHTepHeT; BJaJeTb IpHUEMaMU
KOHCIIEKTUPOBAHUSA TEKCTa, Ipeob6pa3oBaHUsl WHOpMALMU U3
OJlHOM 3HAaKOBOM CUCTEMBI B | PYTYIO;

—Co03/laBaTb COGCTBEHHbIe NMCbMEHHbIE U KpaTKUe yCTHbIe cooblie-
HUf, 0600611ag UHGOPMALIMI0 U3 HECKOJIbKUX UCTOYHUKOB (PHU3U-
YecKOro coJlep>kKaHus, B TOM 4YHucCJe NyGJUYHO NpeJCTaBJIAThb pe-
3yJbTaThl MPOEKTHON WJMU HCCJIe[0BaTeJlbCKON [esTelbHOCTH;
IIpU 3TOM FPaMOTHO UCNOJIb30BaTh M3y4YeHHbIW NMOHATHUHHBIA am-
napat kKypca QU3MKH, CONPOBOXKJATb BBICTYIJIEHHE Ipe3eHTa-
LUeu;

—IIPpH BBINIOJIHEHNUH Y4eO6HbIX IPOEKTOB U HcCaeOBaHUMN ¢usuye-
CKHUX IIPOLIECCOB paclpesesTb 063aHHOCTH B IpyIllle B COOTBET-
CTBUHU C NMMOCTABJIEHHbIMH 33Ja4aMH, CJeJUTb 3a BbINOJHEHHUEM
JlaHa AeUCTBUM U KOPPEKTHUPOBATb €ro, aleKBaTHO OL,eHHWBAaTh
CO6CTBEHHBIN BKJAJ B JleATeJBHOCTb IPYNIIbl; BBICTPAUBATh KOM-
MYHHKaTHUBHOe B3aUMOJeNCTBHE, NPOSIBJIAS FOTOBHOCTb paspe-
IaTh KOHPJIHUKTHI.



9 knacc

[IpesMeTHBIe pe3y/bTaThl HAa 6a30BOM YpOBHE JODKHBI OTPaXKaTb
cGOpPMUPOBAHHOCTD Yy 00y4YaIOIIMXCS YMEHUH:

—MHCIO0JIb30BaTh NOHATHSA: CUCTEMA OTCY€Ta, MaTepHa/ibHasa TOYKa,
TPaeKTOPHsl, OTHOCUTEJbHOCTh MEXaHUYEeCKOro JIBHXKeHUs, Je-
dopmanua (ynpyras, miactThdeckas), TpeHHUe, LLeHTPOCTpeMHU-
TeJIbHOE YCKOpeHHe, HEBECOMOCTb U Neperpys3Ky; LeHTP Tsxe-
CcTU; abCOJIIOTHO TBEpJOE TeJo, EHTP TSXKECTU TBEPJOro TeJa,
paBHOBecHEe; MeXaHUYeCKUe KoJiebaHUs U BOJIHbI, 3BYK, UHbpas-
BYK U yJIbTPa3BYyK; 3JIEKTPOMAarHUTHBIE BOJIHBI, LIKaJa 3JIEKTPO-
MarHUTHBIX BOJIH, CBET, 6JIM30PyKOCTh Y JAaJbHO30PKOCTD, CIIEK-
TPbI UCITYCKAHUA U NIOrJIoleHus; albda-, 6eTa- U raMMa-u3Jayye-
HUSI, U30TOMBbI, s1/lepHas dIHEPTeTUKA;

—pasauyaTh SBJIeHHUA (paBHOMepHOe U HepaBHOMEPHOe NPsSMOJIU-
HelHOoe JBU)KeHHe, PaBHOYCKOPEHHOe NPSMOJIMHENHOEe JBHXe-
HUe, CBOGOJHOE NaJleHre TeJs, pABHOMEpPHOe JIBHXKeHHe M0 OKPYXK-
HOCTH, B3auUMOJelcTBHe TeJ, peaKTHBHOe JBH)XeHHe, KoJjieba-
TeJIbHOE JIBU)KeHMe (3aTyxallliMe U BhIHY/leHHble KoJ1ebaHus),
pe30HaHC, BOJIHOBOE IBM)KeHHe, OTpaKeHH e 3BYyKa, IPSIMOJIMHeN -
HOe paclpocTpaHeHHe, OTpa)KeHHUe U NpeJioMJeHHe CBeTa, MoJ-
HOe BHYTpPeHHee OTpaKeHHe CBeTa, pasjoXKkeHue 6esloro cBeTa
B CIEKTP U CJ0XXeHHe CIIeKTPaJbHBIX [IBETOB, JIUCIIEPCHUs CBETA,
ecTeCTBEHHasi pPaJMOAaKTUBHOCTb, BO3HHKHOBEHHE JIMHeH4YaTOro
CIIeKTpa H3JIydeHMUsl) N0 OMHUCAHHUIO UX XapaKTepHbIX CBOUCTB U
Ha OCHOBE ONBbITOB, IeMOHCTPUPYIOLIUX JaHHOe GU3UYEeCKOoe SAB-
JIeHUE;

—pacno3HaBaTh NPOsABJIeHUE U3yYeHHbIX PHU3NYeCKUX ABJIEHUN B
OKpy»KamwleM mupe (B ToM uucjie GU3UYECKUEe SIBJIEHUS B MPU-
poJie: NIpUJIUBEI U OTJIMBBI, BUKeHUe 1aHeT CoIHeYHOH cucTe-
MBI, peaKTHUBHOe [BH)>XEHHe >XHUBBIX OPraHU3MOB, BOCIpUATHE
3BYKOB >KUBOTHBIMH, 3eMJIETPsICEHHE, CeICMUYeCKHEe BOJIHBI, IIy-
HaMH, 3X0, LiBeTa TeJ, ONTUYEeCKHUe SIBJIEHUs B NIpUpoJe, GU0JI0-
ruyeckoe JelcTBUe BHUJUMOro, yJbTpadHOJIETOBOTO U PEHT-
reHOBCKOI'O M3JIy4eHHUH; eCTeCTBEHHbIH paJHMOaKTUBHBIA ¢OH,
KOCMHYeCKHe JIY4H, paJMOaKTUBHOE U3JIydeHHe NPUPOAHBIX MU-
HepaJsioB; AeHcTBUe paJlJMOAKTUBHBIX W3JyYeHUN Ha OpraHu3M 4de-
JIOBEKA), NIPU 3TOM IepeBOAUTh NMPaKTUYECKYIO 33/la4yy B y4yeo-
HY10, BBIAEJATH CyllecTBEHHble CBOWMCTBa/NpH3HaKu ¢u3nye-
CKHUX ABJIEHUH;

—OMNKChbIBaTh U3y4YeHHbIe CBOMCTBA TeJl U U3UYeCKHe sIBJIEHHUS, UC-
oJb3ysl pU3NYecKHe BeJIMYUHBI (Cpe/lHssl U MTHOBEHHasl CKO-
pOCTBb TeJia IPpU HEPAaBHOMEPHOM /JIBM)KEHUH, YCKOPEHHE, llepeMe-
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LleHUue, IyTh, yIrJoBasi CKOPOCTb, CUJIa TPEHUS, CUJa YIPYTOCTH,
CUJIa TSXKECTH, YyCKOpeHUe CBOOOJHOTO MaJieHUsl, BeC TeJa, UM-
IMyJIbC TeJla, UMILYJIbC CUJIbl, MeEXaHU4YeCcKasi paboTa U MOLIHOCTS,
NMOTeHLMa/IbHAsA JHEpPrusd TeJa, NOAHSTOTrO HaJi NIOBEPXHOCThHIO
3eMJIY, IOTeHLMa/ibHasA dHeprus CKaTol NPY>KHWHbI, KUHeTU4e-
CKas SHepTrus, IOoJHAs MeXaHU4YecKasl SHeprus, Iepruo/i U 4acToTa
KoJyieGaHUWH, IJINHA BOJIHBI, TPOMKOCTB 3BYKa U BbICOTA TOHA, CKO-
pOCTb CBETA, MOKa3aTeJsb NPeJIOMJIEHUs Cpe/bl); IPU ONMHUCAHUU
MpaBUJbHO TPAKTOBATh PU3UUECKUN CMBICJ UCIOJIb3yeMbIX BeJIU-
4YHH, 0603HAYEHUs U eJUHUIIbI QU3UUYECKUX BEJIUYHUH, HAXOAUTh
dopMyibl, CBAA3BIBAOUINE JAHHYIO GU3UYECKYI0 BEJIUUHUHY C APY-
TMMU BEJIMUYMHAMH, CTPOUTH rpadUKH U3yYeHHBIX 3aBUCUMOCTEN
dusrnYecKrx BeJIUYUH;

—XapaKTepHu30BaTh CBOKUCTBA TeJl, QU3UYeCcKUe SIBJIEHHUS U IPoLiec-
Chbl, MCIOJIb3y 3aKOH COXPaHEeHHs 3Hepruy, 3aKOH BCEMHUPHOIO
TATOTEHUS, IPUHLUI CYTIEPIIO3UIUU CUJI, MPUHIUI OTHOCUTEb-
HocTH ['anusied, 3akoHbl Hbl0TOHA, 3aKOH COXpaHeHUA UMIYJb-
Ca, 3aKOHBI OTPAXKEHUS U NIpeJIOMJIEHUS CBETA, 3aKOHbI COXpaHe-
HUs 3apsA0BOT0 MU MAacCOBOTO YHcCesJ NPU sSAEepPHBIX peaKIUsX;
MpH 3TOM JaBaTh CJIOBECHYIO GOPMYJIUPOBKY 3aKOHA U 3alUCHI-
BaTb €ro MaTeMaTHU4eCcKoe BbIpaKeHHUE;

—O0GBACHATL PU3NUECKHE IPOLECCH U CBOWCTBA TeJ, B TOM YUCJIE
U B KOHTEKCTe CUTyalluil NpaKTUKO-OPUEHTUPOBAHHOIO XapaKTe-
pa: BbISIBJIATh NPUYUHHO-C/I€JCTBEHHbIE CBSI3U, CTPOUTh 00'bsIC-
HeHHe U3 2—3 JIOTUYECKUX LIAaroB € ONOPOH Ha 2—3 U3YYEeHHbIX
CBOMCTBAa GU3UYECKUX sIBJIE€HUH, PU3NUECKHUX 3aKOHOB UJIN 3aK0-
HOMEPHOCTEH;

—pewmaTh pacyéTHble 334a4d (onupamllMecss Ha CUCTeMy U3 2—
3 ypaBHeHU), UCIOJIb3ys 3aKOHBI U GOpMYyJibl, CBA3BIBAIOIUE
du3uveckue BeJIMUUHBI: HA OCHOBE aHa/IN3a yCJI0BUS 33/la4H 3a-
MUCBIBATh KPAaTKOe YCJI0BHE, BhIABJSATh HeJOCTAIOIMe WU U30bI-
TOYHbIE JaHHbIE, BHIOUPATh 3aKOHBI U GOPMYJIbl, HEOO6XOAUMbIe
JJIs pelleHus], IPOBOJUTDH PacyéThl U OLlEHUBATh PeaJUCTUYHOCTD
MOJIyYeHHOr 0 3HaYyeHUsA GU3NIEeCKOU BEJTUIHUHBL;

—Ppacno3HaBaThb NP06JeMbl, KOTOPbIE MOYKHO PEIIUTh MPH MTOMOIIH
pu3uUecKux MeTOJ0B; UCIIOJb3ys ONMCAHUE UCCIeN0BaHUSs, BbI-
JeJIITh IPOBePsieMoe MPeJIoJIoOKeHHEe, OIleHUBAaTh NPaBUJIbHOCTD
nopsiika NpoBeJleHUs UCCJelOBaHUA, JlesaTh BbIBOJbl, HHTEpIIpe-
TUPOBATh PE3YJIbTAThl HAGJIIOJEHUU U OTIBITOB;

—TIIPOBOAUTH ONBIThI IO HAGJIIOAeHNI0 GU3UIECKUX SIBJIEHUN WU
pu3nveckux CBOUCTB TeJ (M3y4eHHe BTOPOro 3akoHa HbloToHa,
3aKOHa COXpaHEeHUs SHEPTUU; 3aBUCHUMOCTb [Iepuo/ia KoaeGaHUun



MPY>KUHHOTO MasiTHUKAa OT MacChl Ipy3a U KECTKOCTH MPYKUHbBI U
HE3aBUCHMOCTb OT aMIIMUTYAbl MaJjblX KoJeGaHUN; HPSIMOJIHU-
HelWHOe pacnpocTpaHeHUEe CBeTa, pasJjiodKeHue O6eJioro cBeTa B
CHEeKTp; U3yuyeHHe CBOHCTB H300paXKEHHs B IJIOCKOM 3epKaje M
CBOHMCTB M300pakeHUs MNpeaMeTa B coOupalolled JIMH3e; Ha-
OJIl0/IeHUe CIJIOIIHBIX U JIMHEeH4YaThbIX CIEKTPOB U3JIy4YeHUs ): ca-
MOCTOAITEJIBHO COOHUPATh YCTAaHOBKY U3 U36BITOYHOTO Habopa 060-
PyZ0BaHUs; OMHCBIBATbh XO/J ONBbITA U €ro pe3yJabTaThbl, GOpMYIH-
POBAaThb BbIBO/IbI;

—IMpPOBOAUTbL MPU HEOOXOJUMOCTH CEPUI0 MPSMbIX H3MepeHHUH,
omnpegesisis cpefHee 3HAYEeHUE U3MepsieMoll BeJn4YrHbI (PpoKycHOe
paccTosiHMe coGUpalollel JIMH3bI); 060CHOBBIBATb BHIGOP criocoba
W3MepeHHs/U3MepHUTEeTbHOI0 TPUH0Pa;

—IpPOBOAUTL HCCIAEN0BAaHUE 3aBUCUMOCTEN GU3NYECKHUX BEJHYHH C
HCNOJb30BaHUEM TNPAMBIX H3MepeHUN (3aBUCHUMOCTb NOYTH OT
BpeMEeHHU NMpPU PAaBHOYCKOPEHHOM /IBMXKEHUM 6e3 HayaJbHOU CKO-
pocTu; nepuoja KoseGaHUHA MaTeMaTHYeCKOro MasTHUKA OT JJIH-
Hbl HUTH; 3aBUCUMOCTH yIJa OTPaKEHHUsI CBETAa OT yrJia MaJieHus
W yrJjia NmpeJiOMJIEHUs] OT yIJa MmajieHus1): MJIaHUPOBaTh UCCJIEMN0-
BaHHUeE, CaMOCTOSITeJbHO COOHUpPATh yCTAaHOBKY, GUKCUPOBATH pe-
3yJbTAThl MOJYYeHHOW 3aBUCHMOCTH U3WYECKUX BEJHUYUH B BU-
Jle TabyuL ¥ rpaduKoB, Jles1aTh BBIBO/IbI 10 pe3yJ/IbTaTaM HCCJIe/0-
BaHUS;

—TIPOBOJAUTH KOCBEHHbIE U3MepeHUsI GPU3UUECKHUX BEJIUUHH (Cpe/-
Hsisl CKOPOCTb M YCKOpPEHHe TeJsla NIPU PAaBHOYCKOPEHHOM JBH-
JKEHUH, YCKOPEHUEe CBOGOAHOIO MajieHus, )KECTKOCTb NPY>KUHBI,
K03b O UIIMEHT TpPEeHHUS CKOJIbXXEeHHUS], MeXaHuudeckKas pabora u
MOILIHOCTb, YaCTOTa U MepuoJ; KoebaHUH MaTeMaTU4YeCKOTOHU
MPY>KUHHOTO MasiTHUKOB, ONTHUYeCKasl ChJia coGUuparole JIMH-
3bl, paJJMOAKTUBHBIN POH): IJIAaHUPOBATh U3MEPEHUS; COOUPATh
3KCIIEPUMEHTAJIbLHYI0 YCTAaHOBKY U BbINIOJIHATH U3MEPEHUS, CJie-
Ay MpeJI0’KeHHOW HHCTPYKIUHY; BIYUCISTh 3HAYEHU e BEJIUUH-
Hbl W aHaJM3UPOBATh IOJIyYeHHble pe3yJbTaTbl C Yy4YETOM
33, aHHOU NOTrPEelIHOCTH U3MEPEHUH;

—co6JiI0/]aTh NpaBUJa TEXHUKH 6e30MacHOCTH Npu paboTe c Jabo-
paTOpHBIM 060py/IOBaHUEM;

—pa3J/in4aTh OCHOBHbIE NPHU3HAKU U3yUYEHHbIX GU3UYECKUX MO/ie-
Jiel: MaTepHaJbHas TOYKA, aGCOJIIOTHO TBEPJI0€ TeJIO, TOYEeYHbIHI
UCTOYHUK CBETQ, JIy4, TOHKAs JINH34a, [IJIaHeTapHasi MoJieJib aTo-
Ma, HyKJIOHHasi MOJieJib aTOMHOT O S1/1pa;

—XapaKTepHU30BaTh NPUHIUIBI JeUCTBUS U3YYEeHHBIX NTPUGOPOB U
TEXHUYECKUX YCTPOUCTB C ONMMOPOU Ha UX ONHCAHUS (B TOM 4YHC-
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Jle: CHUA0MeTD, JAaTYNKHU M0JIOKEeHHUH, PacCTOSIHUS U YCKOPeHHUs],
pakeTa, 3XOJIOT, OYKH, INepHckomn, ¢doToamnmnapar, ONTHUYECKHEe
CBETOBO/bl, CIIEKTPOCKOII, J03UMeTp, kKaMepa Busbcona), uc-
[10J1b3ysI 3HaHUA 0 CBOMCTBax PU3NIECKUX ABJEHUH U Heo6X0oAH-
Mble pHU3HYEeCKHEe 3aKOHOMEPHOCTH;

—MHCIO0JIb30BaTh CXeMbl U CXeMaTU4YHble PUCYHKH U3y4YeHHBIX TeX-
HUYEeCKUX YCTPOUCTB, U3MEPUTEJIbHBIX IPUGOPOB U TEXHOJIOTHU-
YeCKHUX MPOILEeCCOB NPH pelleHUH y4eOHO-IPaKTUYeCKUX 3aJay;
ONTHYECKHEe CXeMbl JJIsI NOCTPOeHHsA U300paKeHUH B IJIOCKOM
3epKaJie U cobHparolel JUH3e;

—IpPUBOJUTH NPUMepPbl/HAX0AUTb UHPOpMaLU0 0 NIpHUMepax Npak-
THYECKOI'0 HCNOJIb30BaHUA PU3NYECKUX 3HAHHUH B NOBCeJAHEBHOU
JKU3HU JJis1 o6ecriedeHUsI 6€30MaCHOCTHU NMPU 0OpalleHUuU ¢ npubdo-
paMU U TeXHUYECKUMHU yCTPOUCTBAMH, COXpaHEHUs 30POBbS U
Co6J/II0JeHHs] HOPM 3KOJIOTMYECKOro IOBeJleHHWs B OKpYyXKarollel
cpepne;

—OCYILeCTBJIATh NOUCK MHPOpMaUHU GU3UUYECKOro COoJAeprKaHUus
B ceTu MHTepHeT, caMOCTOSATETbHO GOPMYIUPYsI TOUCKOBBIH 3a-
NIpOC, HAaXOJAUTb NMYTH ONpesiesieHUsI JOCTOBEPHOCTU IMOJYyYeHHOMN
“nHbOpMaLlMU Ha OCHOBe HMEIUINXCA 3HAaHUH U JIONOJIHUTEb-
HbIX UICTOYHHUKOB;

—MCI0JIb30BaTh IPU BBINOJHEHUH y4eOHBIX 3aJaHUH HAay4HO-IIO-
NyJAPHYIO JIUTePaTypy GHU3HUUeCcKOro coJepkaHus, ClipaBOYHbIe
MaTepHasbl, pecypcbl ceTH HWHTepHeT; BJaJeTb IpPUEMaMU
KOHCIIEKTHUPOBAHUSA TEKCTa, NIpeob6pa3oBaHUsl WHOpMaALMU U3
OJlHOM 3HAaKOBOM CUCTEMBI B | PYTYIO;

—co3/aBaTbh COOCTBEHHble NUCbMEHHble U YCTHble COOGLIEHUS Ha
ocHOBe MHQPOpPMAIMU M3 HECKOJBKHX HCTOYHHUKOB (QHU3UYECKOIOo
coJiep:KaHusl, NyOGJHUYHO MpPEeACTaBAATb pe3ybTaThl NPOEKTHOMN
WJIM HCC/eJl0BaTe/bCKON JeTeJIbHOCTH; NPU 3TOM IPaMOTHO HC-
M0JIb30BaTh W3y4YEHHBbINM NMOHATHUHWHBINA amnapaT HM3y4aeMoro pas-
Jesa GU3UKKM W CONPOBOXJATb BBICTYNJIEHUME Ipe3eHTalued c
y4ETOM 0COGeHHOCTeHN ayJUTOPHUU CBEPCTHUKOB.
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TEMATUYECKOE MJIAHUPOBAHUE

7 knacc (68 u)

HayKa 0 mpupo/e
(24)

ABnenus npuponsl. Pusnye-
CKHe sIBJIEHUS: MeXaHHu4de-
CKUe, TEIJIOBbIE, 3JIeKTpUYe-
CKHe, MarHUTHbIE, CBETOBLIE,
3BYKOBbIE

TemaTuyeckuit OCHOBHbIE BUABI JA€ATETbHOCTH yYalUXCS
OCHOBHOe cojepKaHue " L3
6JI0K, TeMa (Ha ypoBHe y4eGHbIX JelCcTBHA)
Pazpesn 1. Pu3uka U eé poJib B NO3HAHUM OKpYy>kamwiero mupa (6 4)
dusuka — ®dusnka — Hayka o npupoJe. | BrisiBieHHe pa3sMuui Mexy GU3NIeCKUMHU U XUMHUYeCKUMU

npeBpameHusamMu (MC — xumusi).

PacnosHaBaHue U KiaaccupUKaus GU3NIeCKUX sIBJEHUH:
MeXaHUYeCKHUX, TEIJIOBbIX, 3JIeKTPUYECKUX, MarHUTHBIX
U CBETOBBIX.

Hab6uroneHue v onucaHue GU3UYECKUX IBJIEHUU

dusnyeckue
BeJIMYUHBI (2 4)

dusnyeckre BeJTUINHBI.
H3mepeHue pU3nNIeCKUX
Besin4uH. Pusudeckue
npu6opskL [lorpeniHoCcThb
n3MepeHUH. MexxayHapoaHasa
cUcTeMa eJUHUI]

OnpefesieHre LieHBI JleJIeHUA IIKaJbl HU3MePUTEJbHOr0 Npubopa.
W3MepeHUe JIMHEHHBIX Pa3MEPOB TeJ U NPOMEXKYTKOB BpEMEHU
C y4ETOM MOTPELIHOCTEH.

W3mepeHne 06béMa KUAKOCTH U TBEPJOTO TeJia.

W3MepeHUe TeMIlepaTyphl IPHU NOMOIILU KUJKOCTHOI'O TEPMO-
MeTpa U JJaTuuKa TeMIlepaTyphl.

BeinosiHeHHe TBOPYECKUX 3aZlaHUH 10 MOUCKY CIOCO60B U3Mepe-
HUsI HEKOTOPBIX PU3HUYECKUX XapaKTEPUCTHUK, HAIpUMeDP
pa3MepoB MaJbIX 06'bEKTOB (BOJIOC, TPOBOJIOKA), yaJIEHHBIX

1 [Ipu paspaboTke paGoyeil mporpaMMbl B TEMAaTHYECKOM IJIAHUPOBAHHUH [JIO/DKHBI GbITH YYTEHBl BO3MOXHOCTH HCIOJIb-
30BaHUSA 3JIEKTPOHHBIX (LMPOBBIX) 06pa30BaATENBHBIX PECYPCOB, SBJASIOIUXCI y4eOHO-MeTOAUMYECKUMU MaTepuasa-
MU (MyJbTUMeJHUIHbIe TPOrpaMMBbl, 3JIEKTPOHHbIe yYeOHUKH U 3aJaYHUKH, 3JIeKTPOHHble 6UOJIMOTEKH, BUPTYalbHbIe
JIabopaTOpHUH, UIPOBble NMPOrpaMMbl, KOJUIEKLHH IHUPPOBBIX 06pa3oBaTeNBHBIX PECypCOB), peajMU3yLUX JUAAKTH-
yeckue Bo3MoxxkHOCTH UKT, cofiep>kaHre KOTOPBIX COOTBETCTBYET 3aKOHOJATENbCTBY 06 06pa3oBaHMHU.
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O6'bEKTOB, 60JIbIIHUX paCCTOHHHﬁ, MaJIbIX IPOMEXXYTKOB
BpeMeHH. O6CY)KLL€HI/I6 npegsiaraeMbIX Ccroco60B

EcTecTBeHHO-
Hay4YHbIA METOJ,
no3HaHus (2 4)

Kak ¢usuka u apyrue
ecTeCTBeHHbIe HAYKH U3y4a-
10T npupoay. EcrectBeH-
HO-HAy4YHBIA MeTO/| T03Ha-
HUA: HaGI0AeH1e, IOCTaHOB-
Ka Hay4YHOTO BOMNpPOCa,
BbIBU)KE€HUE TUIIOTES,
3KCIIEPUMEHT 110 MPOBEpPKe
TUNOTEe3, 06'bsICHEHHE HabJII0-
aeMoro saBJjieHusa. OnucaHue
PU3HYECKUX IBJIEHUH C TOMO-
IO MOJieJiel

Bb1iBH)KEHHE TUIIOTE3, 00'bSICHAKLUX IPOCTHIE IBJIEHUS,
HalpuMep:

— I04YeMy OCTAHAaBJIMBAETCHA ABMXKYIeecs MO0 rOPU30HTaIbHOM
MOBEPXHOCTH TeJIO;

— I0YEeMY B KapKylo IOroJly B CBETJION O/ieXK /e NPOXJaJHEH,
yeM B TEMHOH.

[IpepyioxkeHHe crioco60B NMPOBEPKHU T'HUITOTES.

[IpoBeseHre HcCeOBAHUA 110 NPOBEPKe KAKOH-IM60 TUIOTe-
3bl, HAIPUMeD: Ja/IbHOCTD N0JIETA IIapHKa, MyLeHHOr'0 TOPH-
30HTaJIbHO, TeM 60JIbIlE, YeM GOJIblIIE BBICOTA MyCKa.
[locTpoeHue mpocTedwInx Mojesned GU3UYECKUX SIBJAEHUH

(B BU/Jle PUCYHKOB HMJIM CX€M), HAIpUMeDp NaJieHue NpeJMeTa;
NpsAMOJIMHEeHOe pacpocTpaHeHue CBeTa

Pazgen 2. [lepBoHavya/ibHbIe CBEE€HUS O CTPOEHUH BeniecTBa (5 4)

CtpoeHue
BemecTsa (1 4)

ATOMBI U MOJIEKYJIbl, UX pa3-
MephbI. OnbITHI, AOKa3bIBako-
mue JUCKpeTHOe CTpOeHUue
BellecTBa

Ha6JiroieHHe U MHTEpIIpEeTaLUs OINbITOB, CBUAETEIbCTBYIOIINX
00 aTOMHO-MOJIEKYJIIPHOM CTPOEHHH BelleCcTBa: OIbITHI C pac-
TBOPEHHEM Pa3JIMYHbBIX BELIEeCTB B BOJeE.

OueHKa pa3MepoB aTOMOB U MOJIEKYJI C UCII0JIb30BaHHEM oOTO-
rpaduii, MojyyeHHbIX HA aTOMHOM CHJIOBOM MHUKpockore (ACM).
OnpejesieHre pa3MepOB MaJbIX TeJl

/ABMKeHUE

M B3aUMOiei-
CTBUE YaCTHI]
BewecTBa (2 4)

JIBM>KeHU e YacTUL] BELECTBA.
CBsI3b CKOPOCTH ABUKEHUS
YaCTHL C TEMIIePAaTypPOH.
BpoyHoBCKoOe JiBH>KEHHE.
Auddy3us. BsaumogaeiictBue
YacTHUL BELECTBA: IPUTSIKE-
HUe U OTTaJIKHBaHHe

Ha6uroieHre U 06'bsiCHEHHME OPOYHOBCKOT'O JBMXKEHUS U sIBJIe-
HUs1 juddysun.

[IpoBesieHre 1 0G'bsICHEHHE ONBITOB 110 HAGJIIOAEHUIO TENJIOBOTO
pacupeHus ra3os.

[IpoBesieHHEe U 0G'bSICHEHHE ONBITOB 110 OGHAPYKEHUIO CUJI
MOJIEKYJIIPHOTO IPUTSKEHUS U OTTAJIKUBaHUS
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IIpodosviceHue mab.

TemaTudeckuii
0JI0K, TEMA

OcHOBHOE coaepskaHue

OcCHOBHBIE BU/BI 1€SITEJILHOCTH YYAIMXCS
(Ha ypoBHe y4eOHBIX JelicTBH)

ArperartHsble
COCTOSIHUS
BelecTsa (2 4)

ArperaTHble COCTOSIHHUS
BellleCTBa: CTPOEHUE ra3oB,
KUJKOCTEH U TBEPJBIX
(KpuCTa/IIMYECKUX) TeJI.
B3anMOCBsI3b MEX/Y CBOM-
CTBaMH BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHHUAX U UX
aTOMHO-MOJIEKYJISIPHBIM CTPO-
eHueM. OCOGEHHOCTH arperar-
HBIX COCTOSIHUH BOJbI

OnucaHue (C UCHO/IB30BAHUEM MPOCTHIX MOJe/eNH) OCHOBHBIX
pa3JIMuMUi B CTPOEHHUHU I'a3oB, XKUJKOCTEH U TBEP/BIX TeJl.
O6bsCHEeHHE MaJION CKUMAEMOCTH KHUAKOCTEeH U TBEPABIX TeJI,
60JIbIIOH CXKHMAEMOCTH Ira3os.

OO6bsicHeHHe coOXpaHeHUs] GOPMBI TBEP/bIX TeJ U TEKYYECTH
)KUJKOCTH.

[IpoBeieHH e ONBITOB, JOKA3bIBAIOIIUX, YTO B TBEPAOM COCTOA-
HHMH BOJIbl YACTHULbl HAXOAATCA B CpeJlHEM JaJibllle APYT OT JpyTra
(MJIOTHOCTB MeHbIIIE), YEM B XKUJKOM.

YcTaHOBJIEHHE B3aUMOCBSI3U MEX/[y 0COGEHHOCTSIMH arperar-
HBIX COCTOSIHUH BOJbI U CYLeCTBOBAHHWEM BOJHBIX OPraHU3MOB
(MC — 6uosiorus, reorpadus)

Paszgen 3. /IBim>keHue M B3auMozeiictBue Te (21 4)

MexaHu4ecKoe
ABWKeHMe (3 4)

MexaHHn4ecKoe ABHKEHHUeE.
PaBHOMepHOe U HepaBHOMeD-
Hoe aABHKeHUe. CKOPOCTb.
CpefHsisl CKOPOCTb NpPH He-
paBHOMEPHOM JBHKEHHH.
PacyéT nmyTH 1 BpeMeHHU
JBHXKEHMUS

I/ICCJ'le,I[OBaHI/Ie PaBHOMEPHOI'0O ABHUXXEHHA U Ollpeaes/IieHne ero
IMMPHU3HAKOB.

Ha6mo,ue1—me HEepaBHOMEPHOI'0O ABUXEHUA U ollpeses/ieHHe ero
OTJIMYHH OT pPaBHOMEPHOI'O ABUXKEHHUS.

Peuienue 3aJa4 Ha olpejesieHue 1nyTH, CKOpoCTHU U BpeMeHU
PaBHOMEPHOT'O ABUXKEHHUA.

AHanus Fpa(bI/IKOB 3aBUCHUMOCTHU IYTHU U CKOPOCTHU OT BpEMEHHU

HWHepuus,
Macca, nJIoT-
HOCTb (4 4)

fABneHue nHepUUHU. 3aKOH
nHepuuu. Bsaumogelicreue
TeJsl KaK IPUYHMHA U3MeHEeHHs
CKODPOCTH JIBUKEeHUS TeJl.

OGbsiICHEHUE Y IPOTHO3MPOBAHUE SIBJIEHUH, 06y CJIOBJIEHHBIX
MHepUHeH, HallpUMep: YTO MPOUCXOAUT MPU TOPMOKEHUH UJIH
pe3KoM MaHeBpe aBTOMOOWJISA, T0YeMy HEBO3MOXXHO MIHOBEHHO
NpeKpPaTHUTh JBH>KEHHe Ha BeJIOCHUIIe/ie UJIM CAMOKaTe U T. [I.
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Macca kak Mepa UHEPTHOCTH
Tesa. [JIOTHOCTB BelllecTBa.
CBsI3b IIJIOTHOCTH C KOJINYE-
CTBOM MOJIEKYJI B eJUHHUIIE
06 bEMa BelllecTBa

[IpoBeJieHUE U aHAJU3 OMNBITOB, JIEMOHCTPUPYIOIIUX U3MEHEHHUE
CKOpPOCTH JIBHXKEHUS TeJla B pe3yJibTaTe JeWCTBUA Ha HETO
APYTUX TeJl.

PemreHue 3a7ia4 Ha onpejie/ieHUe MacChl Tesa, ero o6’béMa 1
IJIOTHOCTH.

[TpoBeseHME U aHAJIU3 OMBITOB, IEMOHCTPUPYIOIUX 3aBUCH-
MOCTh U3MEHEHHSI CKOPOCTH TeJia OT ero Macchl PH B3auMoOJ el -
CTBUHU TeJ. U3MepeHHe Macchl TeJia pa3JIMYHbIMH CIIOCOHAMHM.
OmnpepesieHre MJIOTHOCTH TeJa B pe3yJibTaTe U3MEpPEeHHUs ero mMac-
Cbl 1 06'bEMa

Cua. Buabl cui
(14 4)

CuJia Kak XxapaKTepHUCTHKa
B3auMoencTBUud Tes. Cuia
yIOpyrocTH U 3akoH 'yka.
H3MepeHUe CUJIBI C TOMOLbIO
JAUHaMoMeTpa. fIBieHue
TATOTEHUS U CUJIA TAXKECTH.
CuJjia TAXKeCTH Ha JPYyTrux
njaHeTax. Bec Tesna. HeBeco-
MoCTb. Cl10KeHUe CUJI,
HalpaBJIEHHBbIX 10 OAHOH
npsamoi. PaBHogelcTByoLmaa
cus. Cuna tTpeHus. TpeHue

CKOJIbKEHHA U TPEeHHEe MOKO4.

TpeHue B IpUpoJie U TEXHUKE

W3ydyeHue B3aHMMOJeNCTBUSA KaK NPUYMHBI U3MEHEHHUS CKOPOCTHU
TeJsa UJu ero gepopMaLmi.

OnuvcaHue peaJbHbIX CUTYallul B3aUMOJEUCTBUSA TeJ C IOMOLIbIO
MoJeJiel, B KOTOPbIX BBOAUTCS NOHATHE U U300paXKEHUE CUJIBL
W3ydeHue cujbl ynpyrocty. UcciesoBaHre 3aBUCHMOCTH CHJIBI
YIPYroCTH OT YAJHMHEHHUS PE3UHOBOIO IIHYpa UM NPY>KUHEI

(c mocTpoeHueM rpacduka).

AHanu3 NpaKTUYeCKUX CUTyalui, B KOTOPbIX NPOABJIAETCA
JeUCTBUE CUJIbI YIIPYTOCTH (YIPYroCTh MsI4a, KPOCCOBOK, BETOK
JepeBa u ap.).

AnHanus cuTyanui, CB3aHHBIX C IBJIEHHEM TATOTEHHUS.
O6bsicCHeHHE OPOUTAIBHOTO JBMKEHUSA MIJIAHET C UCIOJIb30BaHU-
€M siBJIeHUs TATOTeHUs U 3akoHa uHepuuu (MC — acTpoHOMMUS).
W3MepeHue Beca TeJsia C NOMOILbIO JUHAMoMeTpa. O6GoCHOBaHUEe
3TOro cnoco6a u3MepeHHs.

AHanus 1 MoJileTMpOBaHMe SIBJIEHUS HEBECOMOCTH.
JKCcrnepuMeHTaJIbHOE N0JIyYeHHe IPpaBuUJIa CJA0XKEHHUS CUJI,
HanpaBJIeHHbIX BA0Jb OJHOH NpsiMod. Onpe/esieHHe BEJUYHUHBI
paBHOZENCTBYIOILEN CUIL.

M3y4yeHue CHU/IbI TPEHUA CKOJIBXKEHHUSA U CHUJIBI TPEHUS MOKOS.
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IIpodosviceHue mab.

TemaTudeckuii
0JI0K, TEMA

OcHOBHOE coaepskaHue

OcCHOBHBIE BU/BI 1€SITEJILHOCTH YYAIMXCS
(Ha ypoBHe y4eOHBIX JelicTBH)

UccnepnoBaHue 3aBUCUMOCTH CHJIbI TPEHUS OT Beca TeJsa

Y CBOMCTB TPYLIUXCs MTOBEPXHOCTEH.

AHany3 NpaKTUYECKUX CUTYALMH, B KOTOPBIX IPOSIBJISIETCS
JleficTBUe CUJIbI TPEHHUS, UCIIOJIB3YIOTCA CIOCOOBI €€ yMeHbllle-
HUS WM yBeJIMYeHUs (KaTaHHe Ha JIbDKaX, KOHbKax, TOpMOXe-
HUEe aBTOMOOMJIS, UCIIOJIb30BaHUeE NMOAUIMITHUKOB, [IJIaBaHHUE
BO/JHBIX >)KUBOTHBIX U Ap.) (MC — GuoJsiorus).

PemeHnue 3aza4 ¢ ucnosib3oBaHueM GOpMyJl AJ pacyéra CHUJIbI
TSAKECTH, CUJIbl yIPYTOCTH, CUJIbl TPEHHUA

Paszaen 4. laBjieHUue TBEPJBIX TeJl, »KMJKOCTeH U ra3oB (21 y)

JaBieHue. Ile-
peAaya aaBJie-
HUS TBEPABIMH
TeJIaMH, XXKUAKO-
CTSIMH U Ta3aMH
(349)

JlaByieHue. Cnoco6bl yMeHb-
LIeHUs U YBEJIUYEeHU
naBJsieHusd. JlaBjieHye rasa.
3aBHCHUMOCTD JaBJIeHUs rasa
OT 06'béMa U TEMIIEPATYPHI.
[lepenaya naBiaeHUs TBEPAbI-
MU TeJIaMU, XKUJKOCTSIMHU U
razamu. 3akoH [lackaus.
[ITHeBMaTH4YeCKHe MaLIUHbI

AHanu3 1 06'bsSICHEHHE ONBITOB U PAaKTUYECKUX CUTYaL UM,

B KOTOPBIX IPOSABJISIETCS CHUJIA JaBJIEHUS.

O6ocHOBaHME CIOCOG0B yMeHbIIIEHUS U YBeJUYeHUs JaBJIeHUs.
W3y4yeHHe 3aBUCHMOCTH JaBJIeHUs Ia3a OT 06'béMa U TeMIIepaTyphl.
H3ydyeHue ocobeHHOCTEN Nepesiayd JaBJieHUsI TBEPAbIMU TeJlaMU,
)KUJKOCTSIMM U razaMu. O60CHOBaHUeE pe3yJIbTaTOB ONBITOB
0COGEHHOCTSIMU CTPOEHHs BellleCTBa B TBEPJOM, XKUIKOM

1 ra3006pa3HOM COCTOSIHUSIX.

JKcneprUMeHTaJbHOE [I0Ka3aTe/JbCTBO 3aKoHa [lackass.
Pemenue 3az1a4 Ha pacyéT faBJeHUA TBEPAOTO Tesa

/laB/ieHue
XKugkKoctH (5 4)

3aBHCUMOCTD JiaBJI€HUS
KHUAKOCTHU OT IJIyOUHBI
norpyxeHus. ['mapocra-
TUYeCKUH mapaJioKc.

HCCJIe,ClOBaHI/Ie 3aBUCUMOCTHU AaBJIEHHUA XUAKOCTHU OT I‘J1y6I/leI
NOrpy»eHusd U NJIOTHOCTH KHUJKOCTH.

Ha6mo;[e1—me U 00bSICHEHUE rUApPOCTATUYECKOro napagokca
Ha ocHOBe 3akoHa [lackaus.
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Coob6maryecs: Cocyibl.
T'uapaBandecKre MeXaHU3MbI

H3y4yeHue cOOGLIAIOLMXCA COCYL0B.

PeleHye 3a/1a4 Ha pacyéT JaBJIEHUS KUKOCTH.

OObsicCHEHHE NMPUHLMIA JAEUCTBUSA THAPABJIMYECKOTO Ipecca.
AHanus 1 06'bsICHEHHE NPAKTUYECKUX CUTyalUH, IeMOHCTPUPY-
IOLIMX NPOsIBJIEHHE JJaBJeHHUs )KUJKOCTH U 3aKoHa [lackasns,
HanpuMep NpOLECCOB B OpraHU3Me MpHU IrJy6OKOBOAHOM HbIpsi-
Huu (MC — 6uosiorus)

AtmocdepHoe
AaBjieHue (6 4)

AtMocdepa 3eMJH U aTMOC-
depHoe faBseHue. [IpUUMHBI
CylLleCTBOBAHHUSA BO3AYIIHOM
060J104KH 3eMyd. OnbIT
Toppuuesnu. U3amepenue
aTMocdepHOro AaBJeHUs.
3aBUCUMOCTb aTMOCPEPHOTO
JlaBJIEHUS OT BBICOTBI

HaJ, ypoBHeM Mops. [Ipu6opsl
JJIs1 U3MepeHUs1 aTMocpepHo-
ro JlaBJIeHUs

JKcrnepuMeHTalIbHOE OGHapYy>KeHHe aTMOCHEPHOTO AaBJIeHHs.
AHany3 1 06'bsICHEHHE ONBITOB U MPAKTUYECKUX CUTyaL U,
CBSI3aHHBIX C JlelicTBHEeM aTMOCPEePHOTO JaBJIEeHHUA.
O6psiCHEeHME CYyILeCTBOBaHUA aTMocdepbl Ha 3eMJie U HEKOTO-
PBIX IJIAHETAX UJIU €€ OTCYTCTBUSA Ha JPyTruX NJaHeTax U JlyHe
(MC — reorpadus, acTpoHOMUS).

OO6'bsicCHeHHEe U3MEHEeHHs IJIOTHOCTH aTMOCdephI ¢ BBICOTOH

¥ 3aBUCUMOCTH aTMOC)EPHOro JaBJIeHHSA OT BbICOTHI.
PemeHue 3aa4 Ha pacyéT aTMochepHOro JaBJeHUs.
W3ydyeHue ycTpoiicTBa 6apoMeTpa-aHepouia

JeiicTBue
»KMJKOCTH M rasa
Ha NOrpy>xéHHOe
B HUX TeJ10 (7 4)

JleficTBU e KUJKOCTH Y rasa
Ha NOTPYy>KEHHOE B HUX TeJIO.
BoITaskuBatoniasa (apxuMeno-
Ba) cuJja. 3aKoH ApxuMena.
[lnaBanue Tes. Bosayxonna-
BaHUe

JKcnepuMeHTa/lbHOe O6HApy)XeHHe JIeHCTBUS XKUJKOCTHU U rasa
Ha NOTPYKEHHOE B HUX TeJIO.

OnpepesieHre BbITAJIKMBaKOIILEH CUJIBIL, JeHCTBYIOLILEH Ha TeJlo,
MOTPYKEHHOE B )KUJKOCTb.

[TpoBeseHMeE U 06GCYKAEHUE ONBITOB, JEMOHCTPUPYIOLUX
3aBHCHUMOCTb BbITAJKHUBAIOIEl CUJIbIL, AeHACTBYOIel Ha Teslo
B KHUJIKOCTH, OT 06'b€Ma NOTPYKEHHOH B )KUJKOCTb YaCTHU TeJa
U OT IIJIOTHOCTH »KHUAKOCTH.

HccnegoBaHue 3aBUCMMOCTH Beca TeJsia B BOJle OT 06'béMa
MOTPYKEHHOU B *KUAKOCTb YaCTH TeJa.

PelreHue 3a/1a4y Ha IpUMeHEHH e 3aKOHAa ApXuMea U YCA0BUST
IJIaBaHUs TeJl.
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OkoHuaHue mabi.

TemaTudeckuii
0JI0K, TEMA

OcHOBHOE coaepskaHue

OcCHOBHBIE BU/BI 1€SITEJILHOCTH YYAIMXCS
(Ha ypoBHe y4eOHBIX JelicTBH)

KoHcTpynpoBaHUe apeoMeTpa WM KOHCTPyHPOBaHHUE JIOJKHU
U onpeie/ieHue e€ rpy30nogbEMHOCTH

Paspaen 5. Pa6oTt

a M MOLLHOCTb. JHeprus (12 4)

Pa6oTa 1 Moll-

MexaHun4yeckas pa6orTa.

3KCHepI/IMeHTaIle0€‘ ornpeaeJsieHUe MeXaHH4YeCKOoHn paGOTbI CHJIbI

HOCTb (3 4) MowmHocTh TSPKeCTH MPU NaZleHUH TeJia ¥ CUJIbl TPEHUSI IPU PABHOMEPHOM
nepeMelleHNH TeJa 10 TOPU30HTaIbHON NOBEPXHOCTH.
PacyéT MOLHOCTH, pa3BUBAEMOU NMPU NOAbEME 10 JECTHHULIE.
Pemenve 3a71a4 Ha pac4yéT MeXaHUYECKOW paGOThl U MOIHOCTH
IIpocThie [IpocTbie MexaHU3MbI: pbidar, | Onpe/iesieHHe BbIMTPhIIIA B CHUJIe IPOCThIX MEXaHU3MOB Ha

MeXaHHu3MBbl (5 4)

6JI0K, HAKJIOHHAS MJI0CKOCTb.
[TpaBuI0 paBHOBECHUSA
peryara. [IpumeHnenue
MpaBUJia paBHOBECHs pblyara
K 6JIOKY. «30JI0TO€ MPaBUJIO»
MmexaHuku. KII/l npocThix
MexaHu3MOB. [IpocTreie
MEeXaHU3MbI B GbITY U TEXHU-
Ke. Pbluaru B TeJsie 4yeJioBeKa

InpuMepe pblyara, HOJABUKHOTO U HEMOJBHKHOI'O 6JIOKOB,
HaKJIOHHOM MJIOCKOCTH.

HccnesoBaHue yc/10BUSI paBHOBeCUS pblyara.

O6HapyxeHHe CBONCTB NPOCTbIX MEXaHU3MOB B Pa3JIMYHbIX
MHCTPYMEHTAaX U PUCIOCOGIeHUAX, UCNIOTb3YEMBIX B ObITY

Y TEXHHKe, a TaKXKe B )KUBBIX opraHusmax (MC — 6uosiorus).
JKcnepuMeHTa/lIbHOe A0Ka3aTeJbCTBO paBeHCTBa paboT npu
NpHYMeHEeHUH NPOCTbIX MEXaHU3MOB.

Onpepesnenue KI1/l Hak/JIOHHOW NJIOCKOCTH.

Pemrenue 3aza4 Ha NpUMeHeHHe NPaBUJla pAaBHOBECHS pblYyara U
Ha pacuéTt KI1/|

MexaHu4veckas
sHeprus (4 4)

KunHeTHyeckasi U IOTEHLU-
anbHas 3Heprusd. [IpeBpale-
HMe OJIHOTO BH/JIa MexaHHYe-

3KCH€pHMeHTaJ’IbHO€ onpegeJsieHNe U3MEeHEeHUA KHUHETUYeCKOUn
)51 HOTeHL[IdaJIbHOﬁ SHEepruu TeJsia lpy ero CKaTbIBaHUU 11O
HAKJIOHHOM MJIOCKOCTH.
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CKOM 3Hepruu B Jpyrou.
3aKOH COXpaHeHHUs U N3MeHe-
HUS 3HEPTrUU B MeXaHUKe

d)opmyanOBaHHe Ha OCHOB€ HCC/IeJOBAHHWA 3aKOHA COXpaHEHHUA
MeXaHU4YeCKOH 3HEepruu.

06Cy)KAeHI/Ie rpaHul IpUMEHUMOCTHU 3aKOHA COXpaHEeHUdA
SHepruu.

Peuienue 3aa4 C UCIIOJIb30OBAHHUEM 3aKOHA COXpaHEHHA 3HEP-

ruv

Pe3epBHOe Bpems (3 4)

8 knacc (68 v)

M CBOMCTBA
BewecTBa (7 4)

MOJIEKYJIAPHO-KHUHETHUYECKOU
TEOPHUU CTPOEHUs BeLeCTBa.
Macca u pasMepbl aTOMOB

U MoJieKyJ1. ONbIThI, OJ-
TBEPXKAalollie OCHOBHbIE
M0JIOXKEHUSI MOJIEKYJISAP-
HO-KUHETUYEeCKOU TeOpHUH.
Mogenu TBEpAOTO, }KUAKOTO
U Ta3006pa3HOro COCTOTHUH
BeuecTBa. Kpucrannuyeckue
1 amopdHble TBEpPAbIE Tesa.

TeMaTHYECKHUIA OCHOBHbIE BU/bI JESTEJbHOCTH Y4aUXCA
OCHOBHOE coJep KaHue . .
6J10K, TeMbI (Ha ypoBHe y4eGHBIX JelCTBUA)
Paspes 6. TenioBble siBjieHUA (28 4)
CTtpoeHue OCHOBHBIE TI0JIOKEHHU S Hab6JitoieHre U UHTEpHpeTalysl ONbITOB, CBU/ETENbCTBYIOLIUX

06 aTOMHO-MOJIEKYJIIPHOM CTPOEHHH BELIECTBA: OMBITHI C pac-
TBOPEHHEM Pa3JIMYHbIX BELECTB B BOJeE.

PeluieHue 3a/a4 MO OLlEHUBAHUIO KOJIMYECTBA aTOMOB WJIH MoJie-
KyJl B eJUHHUIe 06'bEMa BelllecTBa.

AHanu3 TekcTa JpeBHUX aTOMHCTOB (Hanmpumep, ¢parMeHTa
noaMmbl JIykpenusi «O npupo/jie Bellleii») ¢ U3J10KeHHueM 060CHO-
BaHUH aTOMHOU runoTesbl (CMbICJ0BOe YyTeHHe). OneHKa
y6eqUTEeJbHOCTU 3TUX 060CHOBAaHUM.

O6BbsicHEeHHe GPOYHOBCKOTO JABYIKEHHUSs, sABJeHUs AudPy3uun

Y Pas3JIMYU U MeXJy HUMU Ha OCHOBE MOJIOXKEHUH MOJIeKYJIsIp-
HO-KHHETHUYEeCKOU TeOPUHU CTPOEHHUSs BellleCTBa.
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IIpodosiceHue mabn.

TemaTudeckuii
0JI0K, TEMA

OcHOBHOE coaepskaHue

OcCHOBHBIE BU/BI 1€SITEJILHOCTH YYAIMXCS
(Ha ypoBHe y4eOHBIX JelicTBH)

O6GbsICHEHHE CBOMCTB ra3os,
XKUJIKOCTEN U TBEPABIX TeJI
Ha OCHOBE IOJIOXKEHHU U
MOJIEKYJISIPHO-KUHETHYeCKOU
Teopuu. CMauMBaHUe U Ka-
MUJLJISPHBIE ABJIEHUS.
TensioBoe pacmupeHue

U CKaTHe

O6bsicCHEHHe OCHOBHBIX PAa3JINYHUH B CTPOEHHH Ia30B, XKHUJKO-
cTell U TBEP/bIX TeJ C UCIOJb30BaHUEM I0JIOXKEHUH MOJIEKYIAp-
HO-KMHETH4YeCKOH TeOPUH CTPOEHH BellecTBa.

[IpoBesieHHE ONBITOB MO BbIPALIMBAHUIO KPUCTAJIJIOB IIOBapeH-
HOM COJIM MJIM caxapa.

[IpoBesieHre U O0G'bSICHEHHE ONBITOB, JE€MOHCTPUPYIOLIUX
KaluJJIApHbIe IBJIEHUS U sIBJIEHHe CMadylBaHHUA.

O6GbsICHEHUE POJIY KallUJJIIPHBIX IBJIEHUH JJI51 IOCTYIJIEHUS
BO/bI B opraHusM pacteHul (MC — 6uosorus).

Ha6urofeHue, npoBeJieHHe U 06'bsICHEHHE OIBITOB MO HAGJIIO-
JIeHUIO TEeIJIOBOT'O pacUIMpPeHUs ra3oB, XKUJAKOCTeH U TBEPABIX
TeJ.

O06'bsicHeHHE COXpaHEHUS 06'bEMaA TBEP/BIX TeJl, TEKYYECTH
>)KUJIKOCTH (B TOM YMCJIe, pa3HHULLbI B TEKYYECTH JJIS1 Pa3HbIX
»KMJIKOCTell), JaBJIeHUs rasa.

[IpoBesieHHEe ONBITOB, JJEMOHCTPUPYIOIIUX 3aBUCUMOCTD JiaBJle-
HUsI BO3/JlyXa OT ero 06'béMa M HarpeBaHHUsI UJIN OXJIAXK/EeHUs,
U UX 06'bSICHEHHE HAa OCHOBE aTOMHO-MOJIEKYJIIPHOTO y4eHHS.
AHanu3 NpakTU4YeCKUX CUTYal M, CBA3aHHBIX CO CBOHCTBAMHU
rasosB, )KUJKOCTEH U TBEPBIX TeJ

TenoBbie
npoueccsl (21 4)

TemnepaTtypa. CBA3b TeMIle-
paTypbl CO CKOPOCThIO
TeNJIOBOTO JBUKEeHUA
4acTHUL.

BHyTpeHHs1s1 sHeprusl.
Crnoco6bl U3MeHeHUs

OGoCHOBaHUE NMPABUJ U3MEPEHUST TEMIIEPATYPHI.

CpaBHeHMe pa3/IMYHBIX CIOCOGOB M3MePEeHMA U LIKaJ TeMIle-
paTyphl.

Ha6uiroieHHe U 06'bsICHEHHE ONBITOB, IEMOHCTPHUPYOIINUX
W3MeHeHUe BHYTPEHHEH SHEPTHUH TeJla B pe3yJIbTaTe TelJolnepe-
Ja4y 1 paGoThl BHEIIHUX CHJIL.
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BHYTpPEHHEN sHepruu:
TenJionepejada u coBep-
eHue pa6boThl. Buabl
TenJionepeayu: TENJI0NPOBO-
JAHOCTb, KOHBEKIIUs], U3JIyde-
HHeE.

KosimyecTBO TeNn/ioThI.
YnenbHas Te10EMKOCTb
BelecTBa. Temioo6MeH

U TEIJIOBOE paBHOBECHE.
YpaBHeHUE TENJI0BOrO
6aJsiaHca.

[lnaBseHue U OTBepJeBaHHE
KPHUCTaJIJINYECKUX BELECTB.
YaenbHas TenJsioTa IjiaBJie-
Hus. [lapooGpasoBaHue

U KoHaeHcanus. UcnapeHue.
Kunenwue. Y genpHasi Terjora
napoo6pa3oBaHus. 3aBUCU-
MOCTb TeMIepaTypbl KUIEHUS
OT aTMOCOEPHOTO JaBJIEHHS.
BiaxkHocTb BO3AyXa.
JHeprus TONJIXBA. Y aeJibHast
TenJioTa CropaHus.
[IpuHIUIIBI paGOTHI TEIJIO-
BbIX ABurateseu. KI1/]
TEeIJIOBOTO JIBUTATEJIS.
TensioBble ABUraTEJU U 3alllU-
Ta OKpYy>KallleH cpebl.
3aKOH COXpaHeHMUs U mpe-
BpallleHUsl SHEPTUHU B MeXa-

Hab6stoieHne v 06'bsICHEHE OIBITOB, OGCYXK/AeHHe IPaKTHYe-
CKUX CUTYAlUH, JEMOHCTPUPYIOLUX PA3JIMYHbIE BU/bI TEILJIO-
nepeZlayy: TENJIONPOBOJAHOCTh, KOHBEKIIHIO, U3JIyYeHHeE.
HccnenoBaHue SIBJIEHUS TelJIOO6MeHA MPU CMellMBaHUU
XOJIOAHOU U ropsiueil BoAbI.

HaGstoieHre yCTaHOBJIEHUS TEIMJIOBOT'O PaBHOBECHUS MEXAy
ropsiuei M xoys0JHOH BOJOM.

OnpepeneHre (M3MepeHHe) KOJIMYECTBA TEIJIOTEL, MOJyYEHHOTO
BOJIOU MPH TeINJI006MeHe C HarpeThIM MeTaIJIMYECKUM I[UJIUH-
ApOM.

OnpepenieHue (M3MepeHHUe) yAeJbHON TeNJI0EMKOCTH BellleCTBa.
PemeHue 3a7a4, CBI3aHHBIX C BBIYHCIEHUEM KOJIMYECTBA TEILJIO-
ThI U TEIJIOEMKOCTH MPH TEMJIO0GMEHE.

AHasn3 cuTyanui NpakTHYeCKOTO UCIIOJIb30BaHUS TEIJIOBBIX
CBOWCTB BellleCTB U MaTepHaJsioB, HAllpUMep B LiesisiX 3Heproc6e-
peeHUs: TeNnJIoU30JIdA1Usl, SHeprocb6eperarolire KpbILHy,
TEePMOAKKYMYJISATOPHI U T. J.

Ha6uro/ieHue IBJIeHUH UCTapeHUs U KOHIeHCaI[U .
HccnenoBaHue nmpollecca UCapeHUs pa3JIMYHbIX XKUJIKOCTEH.
O6bsicHEHUE SIBJIEHUH MCIAapeHUs U KOHJeHCcalluh Ha OCHOBe
ATOMHO-MOJIEKYJIIPHOTO YUEHUS.

Ha6usro/ieHue 1 06'bsICHEHHE TPOIecca KUITEHUs, B TOM YHCJIe
3aBUCUMOCTH TEMIIEPATYPHI KUIIEHUS OT JaBJIeHUs.
OnpepnesieHre (M3MepeHUe) OTHOCUTENBHON BJQXKHOCTH BO3/AyXa.
Hab6uiroeHue npoliecca MjaBJIeHUs] KPUCTAJJIMYECKOTO Belle-
CTBa, HAIPUMeED JbJa.

CpaBHeHHME NIPOLECCOB MJIaBJIEHUS KPUCTAJIJINYECKUX TeJ

Y pa3MsIrYeHHs IPU HarpeBaHUHU aMOPOHBIX TeJI.
OnpepnesieHne (M3MepeHHe) Y/ eJIbHON TEIJVIOTHI MJIaBJIeHUs JIbJa.
O6bsicHEHUWE SIBJIEHUU IJIaBJEHUsI U KPUCTA/IM3ALMU Ha OCHOBE
ATOMHO-MOJIEKYJITPHOI'O YYEHUS.
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IIpodosviceHue mab.

TemaTudeckuii
0JI0K, TEMA

OcHOBHOE coaepskaHue

OcCHOBHBIE BU/BI 1€SITEJILHOCTH YYAIMXCS
(Ha ypoBHe y4eOHBIX JelicTBH)

HHUY€CKHX U TEIIJIOBbIX
npouneccax

PelieHue 3a/1a4, CBAI3aHHBIX C BBIYHUCIEHHUEM KOJIUYECTBA TEIJIO-
ThI B pOlleccax TemnJonepesadu MpH MJaBJIEHUH U KPUCTAJIH-
3alMy, UCTTAaPEeHUU U KOHJIEHCAl[U .

AHasiu3 cuTyauui NpakTUYeCKOTo NpUMeHeHUs sIBJIeHUH
IJIaBJIEHUS U KPUCTAJIN3al U1, HAlIpUMeD, OJIy4eHHUe CBepPX-
YHCTBIX MaTEPHAJIOB, COJIEBas IpeJiKa U Jp.

Ananus pa6oThl U 06'bsICHEHHE PUHLIMIA e CTBUS TEMJIOBOTO
JBUraTeJIs.

BbIuMc/IeHHe KOJIMYeCTBA TEIJIOThI, BbIJE/SAIIIErocs Mpu Cro-
paHUU pa3JIMYHbIX BUAOB TOoNUBa, U KII/| nBurarens.
06Ccyk/ieHre 9KOJIOTMYeCKHUX MT0C/eICTBUH UCIOTb30BaHUS
JBUTaTe/Iell BHYTPEHHEro CrOpaHMUsl, TEMJIOBbIX U THAPO3JIEK-
TpoctaHuui (MC — skoJiorusi, XUMHS)

Pazpes 7. dyieKTpU4ecKre M MarHUTHbIe siBJieHus (37 4)

JeKTpuYecKue
3apsajpl. 3ap-
’KeHHBIe TeJla

M X B3aUMO/eki-
crBue (7 4)

dJsieKTpHu3anusd TeJ. /IBa posa
3JIEKTPUYECKUX 3aPSAJ0B.
B3auMopeiicTBue 3apsKeH-
HbIX TeJl. 3akoH KyJioHa.
JJleKTpHUYecKoe IoJle.
[IpuUHLHUI cynepHno3uLUuU
3JIEKTPUYECKUX TOJIEH.
Hocurtesnu aniekTpuyeckux
3aps/0B. JJIeMeHTapHbIN
3JIEKTPUYECKUH 3aps.

HaGsroieHue 1 IpoBeieHHE ONbITOB MO 3JIEKTPU3ALUHU TeJ
MPY COMPUKOCHOBEHUU U UHAYKIUEH.

Ha6sro/ieHue U 06 bsICHEHHE B3aUMOJIEUCTBUSI OJJHOUMEHHO

Y pa3HOMMEHHO 3apsi>KeHHBIX TeJI.

O6BbsicHEHUE IPUHIUIIA AeHACTBUS 3JIEKTPOCKOIA.
O6bsicCHEHUME SIBJIEHUH 3JIEKTPU3ALUU MPU CONMPHUKOCHOBEHHUHU
TeJl U UHAYKIMEH C HCIIO/Ib30BaHHUEM 3HAHUH 0 HOCUTEJISAX
3JIEKTPUYECKHUX 3apsJ0B B BellleCTBe.

Pacno3HaBaHue U 0OG'bSICHEHUE SIBJIEHUH 3JIEKTPU3ALUHU B MO-
BCEeIHEBHOM >KMU3HHU.
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CtpoeHue aToMma. [IpoBoagHU-
KU U IU3JIEKTPUKU. 3aKOH
COXpaHEeHUs 3JIEKTPUYECKOTr 0
3apsaga

Ha6mo;[e1—me U 00'bsSICHEHHE OIIBITOB, WJIJIKCTPUPYIOLINX 3aKOH
COXpaHEeHHA 3JIEKTPHUYIECKOr'o 3apda/ja.

Ha6mo;[e1—me OIIbITOB IO MOAE/IMPOBAHUIO CHUJIOBBIX JIMHUH
3JIEKTPHUYECKOro IoJid.

HCCJIe,ClOBaHI/Ie ILLeIt/'ICTBI/IF[ JJIEKTPUYECKOr'o 1oJid Ha NpOBOAHUKH
U JU3JIEKTPUKHU

TlocTOSAHHBIN
3JIEKTPpUYeCKNHA
TOK (20 4)

JJIeKTPUYECKHH TOK. YCJi0-
BHUS CyLIeCTBOBAHUS 3JE€KTPU-
4eCcKOro Toka. UCTOUYHUKHU
MOCTOSAHHOTI'O TOKa. /lelicTBUA
3JIEKTPUYECKOI' 0 TOKa
(TensioBOE, XMUMUYECKOE,
MarHUTHOE). 3JeKTpUIeCKUU
TOK B XKHUJKOCTAX U rasax.
dJiekTpUyeckada nenb. Cuaa
TOKa. JJIeKTpHU4ecKoe
HanpsikeHue. ConpoTuBJIe-
HHUe NPOBOJHHUKA. Ye/lbHOe
CONPOTUBJIEHHE BeleCTBA.
3akoH OMa AJ1d ydyacTKa
uenu. [locsegoBaTesibHOE

Y napaJijiejibHOe CoeJJUHeHUe
MPOBOJHUKOB.

Pa6oTa 1 MOIIHOCTB 3JIEKTPU-
4ecKoro Toka. 3akoH /Jlxoy-
As-JleHua. 3J1eKTPONPOBOJ-
Ka ¥ IOTPeGUTEJIU 3JIeKTPU-
YeCKOU 9HEepTHH B OBITY.
KopoTkoe 3aMbikaHUe

Ha6uroieHre pa3/IMuHbIX BUJ OB AeHCTBUSA 3J1€KTPUYECKOTO
TOKa U OGHapYyKeHHUe 3THUX BUJIOB J1eHCTBUS B IOBCEAHEBHOU
>KU3HHU.

C6opKa M UCHBITAaHHE 3JeKTPUYECKOH IIeMHU MOCTOSHHOTO
TOKa.

W3MepeHHEe CUJIbl TOKA aMIIEPMETPOM.

H3MepeHHeE 3JIEKTPHUUECKOTI0 HANIPSI?)KEHUsI BOJIBTMETPOM.
[IpoBesieHUEe U 06bSICHEHHE ONBITOB, IEMOHCTPHUPYIOIIHX
3aBHCHMOCTD 3JIEKTPHUYECKOT O CONPOTHUBJIEHUS NPOBOJHHUKA

OT ero AJIMHBI, IJIOLA/AH IONIePEeYHOro Ce4eHU U MaTepHaia.
UccnepoBaHue 3aBUCUMOCTH CHJIBI TOKA, IPOTEKAIOIET0 yepes
pe3ucTop, OT CONPOTHUBJIEHUSI PE3UCTOPA U HANPSKEHUS

Ha pe3uCTope.

[IpoBepKa NpaBuUJIa CJOXKEHUs HANPS>KEHWH IPHU NOCJIe0Ba-
TeJbHOM COeIMHEHUH IBYX PE3UCTOPOB.

[IpoBepka NpaBuJia JJisl CUJIbl TOKA NPU NMapasjieIbHOM COeJU-
HEHUH Pe3HUCTOPOB.

AHanu3 cuTyauui nocjefoBaTeJbHOrO0 U NapasjieIbHOrO
coeIMHEeHHUA IPOBOJAHUKOB B [IOMAIIHUX 3/JIeKTPUYECKUX

CeTSIX.

PemeHnue 3a/1a4 c ucnoJsib30oBaHMeM 3akoHa OMa u popmyn
pacyéTa 3JIEKTPUYECKOI'0 CONPOTUBJIEHUS NPU NMOCIEL0BATEb-
HOM U NapaJlJieJIbHOM COeJJUHEHUH TPOBOJHUKOB.
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OkoHuaHue mabi.

TemaTudeckuii
0JI0K, TEMA

OcHOBHOE coaepskaHue

OcCHOBHBIE BU/BI 1€SITEJILHOCTH YYAIMXCS
(Ha ypoBHe y4eOHBIX JelicTBH)

OmnpepesieHre paGoThl 3JIEKTPUYECKOTO TOKA, MPOTEKAIOIEro
Jepes pe3UcTop.

OnpenesieHre MOLIHOCTH 3JIEKTPUYECKOTO TOKA, BbIJleIs1€MOH
Ha pe3ucTope.

UccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA Yepe3 JIaMIOYKY

OT HaNpsXKeHUs Ha HeH.

Onpepenenue KII1/l HarpeBaTeJis.

HUccnenoBanne nmpeo6pa3oBaHUs I3HEPTUH NIPH NOAbEMe rpy3a
3JIeKTPOABUTATEJIEM.

O6bsiCHEHHE YCTPOMCTBA U NMPUHIMNA AeUCTBUSA JOMAIIHUX
3JIeKTpOHarpeBaTeJIbHbIX IPUGOPOB.

O6bsICHEHME MPUYUH KOPOTKOrO 3aMbIKaHHUs W NMPHUHIMIA
JefCTBUS MJIaBKUX MpeJOXpaHUTeJIeH.

PelreHue 3aa4 c McnoJyib3oBaHueM 3akoHa /xoyns—JleHua.
Ha6stojeHre BOBHUKHOBEHUSA 3JI€KTPUYECKOT0 TOKA B KU/ -
KOCTH

MarHuTHbIe
ABJieHus (6 4)

[TocTosTHHBIE MArHUThI.
BsauMopelcTBYeE MOCTOSIH-
HbIX MAarHUTOB. MarHuTHOE
rmoJsie. MarHuTHOE 110oJ1e 3eMJIH
U ero 3HaueHHe JJIsI )KU3HU
Ha 3emuJie. OnbIT JpcTena.
MarHuTHOe MoJie 3JIeKTpUye-
ckoro Toka. [I[puymeHeHue
3JIEKTPOMAarHUTOB B TEXHUKE.

HCCJIe,ClOBaHI/Ie MAardHuMTHOIO BBaHMOAeﬁCTBHH INOCTOAHHBIX
MarHuTOB.

I/Isyqel-me MArdMTHOTIO I10JIA IOCTOAHHBIX MAarHuTOB IIPHU UX
O6'be,Z[I/IHeHI/II/I U pa3jgeJieHHuH!.

npOBe,Z[eHI/Ie OIIBITOB IO BU3yaJIU3allUU I10JIA MOCTOAHHBIX
MarHuTOB.

I/Isyqel-me ABJIECHUA HaMarHU4YMBaHHWA BellleCTBa.
I/ICCJ'le,I[OBaHI/Ie ,C[eﬁCTBPIH JJIEKTPU4YECKOIro TOKa Ha MarHUTHYIO
CTpEeJIKY.
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Jle¥icTBMe MarHUTHOTO TOJIs
Ha MPOBO/THUK C TOKOM.
JJIeKTpPOIBUTATEb TOCTOSH-
HOro Toka. Mcnosib3oBaHue
3JIEKTPOJIBUTaTesIed B TeX-
HUYECKHUX YCTPOMCTBaX

Y Ha TpaHCIopTe

[IpoBejieHHe OMBITOB, J€MOHCTPUPYIOLNX 3aBUCUMOCTb CHUJIbI
B3aMMOJAEeNCTBUS KaTyLKU C TOKOM U MarHyuTa OT CUJIbl U Ha-
NpaBJIeHUs TOKa B KaTylLIKe.

AHann3 cuTyalnMil IpaKTUYeCKOTOo MPYMeHeHUs 3JIeKTPOMarHHu-
TOB (B GbITOBBIX TEXHUYECKHUX YCTPONCTBAX, IPOMBIIIJIEHHOCTH,
MeJULIUHE).

W3y4yeHune felcTBHA MarHUTHOTO NOJISI HA NPOBOJHHUK C TOKOM.
H3y4yeHue felCTBUA 3/1IeKTPOABUTATEJIA.

Hamepenue KII/l asieKTpogBUTraTebHONU YCTAHOBKHU.
PacnosnaBaHue M aHaJU3 pa3/IMYHbIX IPUMEHEHUH 3J1eKTPO-
JABUraTeJsiell (TpaHCIOPT, 6bITOBBIE YyCTPOKUCTBA U AP.)

J/IeKTPOMarHuT-
Hasl WHAYKOUS
(44)

OnbiThl Papages. fABieHue
3JIeKTPOMarHUTHOW HWHAYK-
nuu. [IpaBuso Jlenua.
dnektporeHepaTtop. Cnoco6bl
MOJIy4eHUd 3JIEKTPUYeCKOH
3HEPrUuU. DJIEKTPOCTAHLIUU
Ha BO30GHOBJISIEMbIX UCTOY-
HUKax 3Hepruu

OnbIThI 1O HUCCJIeJOBAHHUIO ABJIEHUA BHGKTpOMaFHHTHOﬁ UHAYK-
LHHH: UCCieJOBaHHUE U3MEeHEeHU U 3HaUYeHUs U HallpaBJIeHUA
NWHAYKIIHUOHHOI'O TOKa

Pe3epBHOe Bpems (3 4)
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9 knacc (102 v)

M CIIOCOGBI €ro
onucaHus (10 4)

Cucrtema otcuéra. OTHOCH-
TeJIbHOCTh MeXaHU4YeCKOro
JBHXKEHHUS.

PaBHOMepHOe NMpsAMOJIMHEN-
Hoe ABMKeHUe. HepaBHOMep-
Hoe NpSIMOJIMHEeHHOe JIBHKe-
Hue. CpeiHSsI U MTHOBEHHAsA
CKOpOCTH TeJia ITPU HepaBHO-
MEPHOM JBUKEHHUU.
YckopeHue. PaBHOycKOpeH-
HOe MPSIMOJIMHEHHOE JBHXKe-
Hue. CBO6oOgHOE MaJeHue.
OnbrTel anunes.
PaBHOMepHOE JBUKEHUeE

1o oKpy»HocTHu. [lepron

M yacToTa obpaleHus.
JIluHelHas U yriaoBas CKOpPoO-
ctu. lleHTpocTpeMUTeIbHOE
YCKOpeHHe

TemaTuyeckuit OCHOBHOe cojep>KaHue OCHOBHbIE BUABI J€ATE/TbHOCTH yYalMXCs
6JI0K, TEMA (Ha ypoBHe y4eGHBIX JelCTBUA)
Pasaen 8. MexaHuveckue siBjieHus (40 4)
MexaHu4eckoe MexaHH4YeCcKoe ABUXKEHUE. AHasiu3 ¥ 06CyX/leHre pa3JIMYHbIX IPUMEPOB MEXaHUYECKOT0
JABIDKEHHUE MaTepuasibHas TOYKa. JBWXKEHUSI.

O6cyk/ieHre TpaHUL] IPUMEHUMOCTH MOJEJNU «MaTepruaibHas
TOYKa».

OnvcaHue MeXaHHUYeCKOro JBHXKeHHs PasMYHbIMU CIOCO6aMHU
(ypaBHeHUe, TabuLa, rpadUK).

AHaJIu3 )KU3HEHHbBIX CUTYaIlUH, B KOTOPbIX IPOSIBJISETCS
OTHOCHUTEJIbHOCTb MEXaHHUYECKOTO [IBHKEHHUS.

Hab6/itoieHre MeXaHUYECKOro JBUKEHHS TeJla OTHOCHUTEJTbHO
pa3HbIX TeJ OTCYETA.

CpaBHEHHE MyTel U TPAEKTOPUH ABHKEHHS OJHOTO U TOrO Ke
TeJla OTHOCUTEJIbHO Pa3HbIX TeJ OTCYETA.

Ananus Tekcra lanusiess 06 OTHOCUTENbHOCTU JBUXKEHHUS;
BBINIOJIHEHHE 3aJJaHUM 10 TEKCTY (CMBICIOBOE YTEHUE).
OnpejesieHre CpefiHEH CKOPOCTU CKOJIbXKeHHUsI 6pycKa WJIH JiBU-
JKEHMs IIapuKa [0 HAKJIOHHOH MJIOCKOCTH.

AHanu3 u 06CyxAeHne CIOCOG0B MPUOBJIMKEHHOTO ONpe/eseHus]
MTHOBEHHOM CKOPOCTH.

OnpejesieHHe CKOPOCTU PAaBHOMEPHOTO ABIKEHUs (lIapuka

B )KU/IKOCTH, MO/IEJIH 3JIEKTPUYECKOTO aBTOMOGHJIA U T. I1.).
OnpejesieHde MyTH, MPOHJEHHOTO 32 JaHHbBIH MPOMEXYTOK
BpeMEeHH, U CKOPOCTH TeJia 1o rpadp Ky 3aBUCUMOCTH Iy TH
pPaBHOMEPHOTO JIBUKEHHSI OT BPEMEHHU.

06cy/aeHre BO3MOXKHBIX MPUHIUMIIOB AEHCTBUS MPUGOPOB,
U3MEPSIUX CKOPOCTh (CIHAOMETPOB).
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BbluKC/IeHHE YTH U CKOPOCTH MPU PAaBHOYCKOPEHHOM IpSIMO-
JIMHEMHOM JIBM)KEHHUH TeJIa.

OnpefesieHre NPOWAEHHOrO MyTH M YCKOPEHMs JBHXKEHUSA TeJia
o rpa¢pUKy 3aBUCMMOCTH CKOPOCTH PAaBHOYCKOPEHHOI'O NPSMO-
JIMHEMHOTO ABHXXEHUs TeJIa OT BpEMEHHU.

OnpejesieHre YCKOPEHUs TeJsa IPU PAaBHOYCKOPEHHOM JIBHXKe-
HUH 10 HAaKJIOHHOH IJIOCKOCTH.

W3MepeHre nepro/ia ¥ 4acTOThI OGpalleHUs TeJa 10 OKPY>KHOCTH.
OnpejesieHHe CKOPOCTH PAaBHOMEPHOI'O JBMXKEHHUS TeJsla

10 OKPY?KHOCTH.

PeweHue 3a/1a4 Ha onpe/ieieHHe KHHEMAaTHYECKHX XapaKTepHU-
CTUK MEeXaHW4eCKOTro JBHXEHHUS Pa3JIUIHbIX BUJOB.
PacnosnaBaHMe U NpUBIMKEHHOE ONMCaHKEe PA3/IMYHBIX BUJIOB
MeXaHUYeCKOro JBM>KEHHUS B IPUPOJE U TEXHUKeE (Ha IpuMepax
CBOGO/IHO NMaJlAl0IUX TeJl, JBUXKEHUSI )KUBOTHBIX, HEGECHBIX
TeJl, TPAaHCIIOPTHBIX CPEJICTB U AP.)

B3aumopelicTBue
Tes (20 4)

[lepBbIit 3akoH HbloTOHA.
BTopoii 3akoH HberoToHa.
TpeTuii 3akoH HproToHa.
[IpyHLMI cCyNepno3uLIUU
CHIL

CuJia ynpyrocTu. 3aKOH
I'yka. Cusa TpeHud: cuaa
TpeHUs CKOJIbXXeHHs, CHUIa
TpeHUA NOKOsl, ApyTrre BUABI
TpeHHUs.

CuJla TSKeCTH Y 3aKOH
BCEMUPHOTO TATOTEHUS.
YckopeHue cBO60JHOTO
najeHus. /IBM>keHNe NJIaHeT

Ha6sroieHue 1 06cyx/jeHre ONbITOB C IBHKEHHEM TeJla IPpU
YMeHBbIIEHUH BJUAHUSA APYTUX TeJl, TPEeNATCTBYOIINX JBHXKe-
HUIO.

Ananu3s tekcra lasuies c OMMCaHUEM MbICJEHHOTO 3KCIIEPHU-
MeHTa, 060CHOBBIBAIOIILET0 3aKOH UHEPIUU; BbINIOJHEHHE
33/JaHUH 110 TEKCTY (CMBICIOBOE YTEHHUE).

O6cyx/ieHHe BO3MOXXHOCTH BBINOJHEHHS 3aKOHA MHEPLUHU

B Pa3JIMYHbBIX CUCTEMAaX OTCYETA.

Ha6sroieHue 1 o6cyx/ieHue MeXaHU4eCKHUX ABJIeHHH, Npo-
HCXOASIINX B cUcTeMe oTc4yéTa «Tesierxkka» Mpu eé paBHO-
MEepHOM U YCKOPEHHOM JBH)KEHUH OTHOCHUTEJIbHO KaOUHeTa
dusukKU.

JleficTBUA C BEKTOPAaMHU CHJI: BBINTOJIHEHHE 33JaHHUH 10 CJ10Ke-
HUIO U BBIYUTAHHUIO BEKTOPOB.
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IIpodosviceHue mab.

TemaTudeckuii
0JI0K, TEMA

OcHOBHOE coaepskaHue

OcCHOBHBIE BU/BI 1€SITEJILHOCTH YYAIMXCS
(Ha ypoBHe y4eOHBIX JelicTBH)

Bokpyr CosHua. [lepBasa
KOCMHYecKasi CKOPOCTb.

HeBecoMoCThb U neperpysKH.

PaBHOBecue MaTepuasbHOH
TOYKHU. AGCOJIIOTHO TBEpP/I0€E
TeJsio. PaBHOBecue TBEpOro
TeJla C 3aKpPeNJIEHHON OChI0
BpaujeHusi. MOMEHT CUJIbI.
LleHTp TsAKECTH

Ha6uroieHre U/WaM NPOBeZleHUE ONBITOB, AEMOHCTPUPYIOLIUX
3aBUCHMOCTb YCKOPEHHS TeJ1a OT NPUJIO)KEHHOU K HEMY CHJIbI

Y Macchl TeJsa.

AHanus ¥ 06bsICHEHHE SBJIEHUH C HCNOJb30BaHHEM BTOPOTO
3akoHa HproToHa.

PeleHue 3a/1a4 ¢ UCIOJIb30BAaHUEM BTOPOro 3aKoHa HbloToHa

Y NIpaBUJIa CJI0XKEHUS CUJL.

OnpepesieHue )KECTKOCTH NPYKHUHBL.

AHanus cuTyauuH, B KOTOPBIX HA6I0AaI0TCA yipyrue gedop-
MallMH, U UX 0G'bsICHEHHE C UCIIOJIb30BaHMEM 3aKoHa ['yka.
PemeHue 3a/ja4 ¢ UCNIOJIb30BAaHUEM 3aKOHa ['yKa.
HccejoBaHME 3aBUCHMOCTH CUJIbI TPEHUSI CKOJIbXKEHUS

OT CHJIBI HOPMAJIBHOT'O AaByieHUs. O6CyK/ieHHe pe3ybTaToOB
HCC/IeJOBaHMUS.

Onpegenenve kKo3pPUIMEHTA TPEHHUS CKOJIbXKEHHUS.

H3mepeHHe CHUJIBI TPEHUS MOKOA.

PeleHue 3a/1a4 € UCNOJIb30BaHUEM GOPMYJIbI JJIsl CUJIbl TPEHUS
CKOJIbXKEHMUS.

AHanus BM>KeHU TeJl TOJIbKO N0/ AeCTBUEM CHUJIBI TsXKe-

CTU — CBOGOJHOTIO NaJleHUs.

O6psiCHeHHEe He3aBUCHUMOCTH YCKOPEHHUsI CBOOOJHOI0 NMajeHus
OT Macchl TeJa.

OLieHKa BEJIMYMHBI CUJIbI TATOTEHHUS, IeHCTBYIOLeH MEXAY
JABYMs TesJaMH (ZJ1s1 pa3HbIX Macc).

AHanus JBMXXeHUS HeOeCHBIX TeJl MOJA JeHCTBUEM CHUJbI TATOTe-
HUSA (C MUCNOJIB30BaHUEM JIONOJHHUTENbHBIX UCTOYHUKOB UHOD-
MalluH).
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PemeHue 3aa4 ¢ UCIOJIb30BAHUEM 3aKOHA BCEMUPHOIO TArOTE-
HUSA U GOPMYJIbI AJIF1 pacyéTa CHUJIbI TAKECTH.

AHanu3 OPUTrMHAJIBHOTO TEKCTA, ONMMChIBAIOILEr0 IPOSABJIEHUS
3aKOHA BCEMHUPHOI0 TATOTEHUS; BBINOJHEHHE 3alaHUH 1O TeK-
cTy (CMBICJIOBOE YTEHUE).

Ha6uroieHre U 06Cy>K/JeHHE ONBITOB 10 U3MEHEHUIO Beca TeJsa
IIPU YCKOPEHHOM /IBH>KEHHH.

AHanus ycJ10BUHA BO3HUKHOBEHHUS HEBECOMOCTH U Ilepe-
rpy3KH.

PeleHue 3a/jay Ha onpeJiesieHUe Beca TeJsla B PasIM4YHbIX
yCJIOBHUSX.

Ananus cuJ, eCTBYIOUIUX HA TeJsI0, IOKOosILleecs Ha OIope.
OmnpepesieHUe LeHTPA TSXKECTH Pa3JIMYHBIX TeJl

3akoHbI coxpa-
HeHuU4 (10 4)

HWMmnynbc Tena. U3MeHeHue
uMnyJsbca. UMIyJibc CUJIBL.
3aKOH COXpaHEeHHUsI UMITYJIb-
ca. PeakTuBHOE JBHXKEHUE.
MexaHun4yeckas paboTa 1
MOIHOCTB. Pa6oTa cui
TSXKECTH, YIIPYTOCTH, Tpe-
Husl. CBsI3b 9HEPIUH U pa-
GOTHI.

[ToTeHUMaIbHAsA 3HEPTrUsA
TeJ1a, IOJHATOr0 HaJ, OBEpPX-
HOCTb}0 3eMJIU. [loTeHMab-
Hasl 9Heprus CKaTol npy-
>KUHBI.

KuHeTuHueckasi sHeprus.
TeopeMa 0 KUHETHYECKOU
JHEpPruu.

Ha6sroieHue 1 06Cyx/eHHe ONbITOB, IeMOHCTPHUPYIOLIUX
nepejady UMIyJibca IPU B3aUMOJEHCTBUH TeJl, 3aKOH COXpaHe-
HUSI MMITyJIbCa IPY a6COJIIOTHO YIIPYT'OM U HEYIIPYyTrOoM B3aHMO-
nelCTBUU TeJl.

AHanus cuTyanui B OKpy»Karolei >KHU3HH C UCI0JIb30BaHUEM
3aKOHA COXpaHeHHU UMIyJIbCa.

PacnosHaBaHMe SIBJIEHUSI PEAKTHBHOIO JBM)KEHUS B NMPUPOJE
u TexHuke (MC — 6uoJsiorus).

[IppuMeHeHHe 3aKOHA COXPaHEHHUs UMITyJibca A pacyéTa
pe3y/bTaTOB B3aUMOAENUCTBUA Tesl (Ha NpuMepax HeyInpy-

roro B3aMMO/IeHCTBUS], YIPYroro LeHTPaJbHOI0 B3aUMO-
JEeUCTBUA ABYX OJAMHAKOBBIX T€JI, 0JHO U3 KOTOPbIX HEIO /-
BIKHO).

PemeHue 3a/1a4 c MCIIO/Ib30BaHHEM 3aKOHA COXPaHEHHS UM-
NyJibCa.

OnpejesieHre paboThI CUJIBI YIPYTOCTH NPU NOABEME I'py3a

C UCNOJIb30BaHUEM HENOJBH)XHOTO U NOJBHKHOTO OJIOKOB.
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IIpodosviceHue mab.

TemaTudeckuii
0JI0K, TEMA

OcHOBHOE coaepskaHue

OcCHOBHBIE BU/BI 1€SITEJILHOCTH YYAIMXCS
(Ha ypoBHe y4eOHBIX JelicTBH)

3aKOH coXpaHeHUsI MexaHHU-
4eCKOU sHepruu

M3mMepeHHe MOLIHOCTH.

W3MepeHHe NMOTEHUUATBHONW 3HEPTUH YIpyro AedOopMUPOBaH-
HOH NPY>KHUHBL.

W3MepeHHe KUHETUYECKOUN 3HEPTUU TeJia M0 AJMHE TOPMO3HOTO
My TH.

JKCcepuMeHTa/lbHOe CPaBHEHHE W3MEHEeHHS IOTeHIHaJbHON
YU KMUHEeTHYeCKOH 3Heprui Tesia NpU ABMXKEHUH 110 HAKJIOHHOH
MJIOCKOCTH.

JKcrnepUMeHTalbHasi IPOBEPKA 3aKOHA COXPAaHEHUsI MeXaHHUYe-
CKOU 3HEPTHU PU CBOGOJHOM NaJAEHHUH.

[IppuMeHeHHe 3aKOHA COXPaHEHHA MeXaHH4YeCKOH 3HEepTUHU
JUIS pacyéTa NMOTeHLUHaJbHON M KMHETHYeCKOH 3Heprui TeJa.
PemeHye 33124 C HCNI0JIb30BaHUEM 3aKOHA COXpaHEHUsI MeXa-
HUYECKOH 3Hepruu

Pa3aen 9. MexaHnu4

ecKue KoJie6aHuA U BOJIHBI (15 u4)

MexaHu4ecKue
KoJsie6aHus (7 4)

KonebaTesbHOE JBUXKEHUE.
OCHOBHbIE XapaKTEPUCTUKU
KoJie6aHUM: Mepuo/, 4acToTa,
aMIJIUTyza. MatemaTtude-
CKMU Y NPY>KWUHHBIN MassiTHU-
ku. [IpeBpaleHre sHEpPTrUU
MpU KoJiIe6GaTeJIbHOM JIBUXKe-
HUU.

3aTyxaruue KoJye6aHus.
BbIHYX/1IeHHbIe KoJie6aHUsI.
Pe3onaHc

Hab6nroieHue Kosie6aHUM NOJ, AeUCTBUEM CUJI TSXKECTH U yIpy-
FOCTU U O6HapyKeHHUe MOoJO06HbIX KOJIEGAaHUM B OKpY»KalolleM
MUpE.

Ananus Kosie6aHUM rpy3a Ha HUTH U HA IpykuHe. OnpeseneHue
4acTOTBI KoJIe6aHUI MaTeMaTHU4YeCKOro ¥ MPYKUHHOTO MaATHHU-
KOB.

Ha6uroieHue U 06'bsiICHEHHE SIBJIEHUS] pe30HaHca.
HccnepoBaHue 3aBUCMMOCTH NepHoja Kose6GaHUH MOo/ABeLIeHHO-
ro K HUTH I'py3a OT AJUHBI HUTH.

[IpoBepKa HE3aBUCHMOCTH NepUOAa KoJebaHUH rpysa, mojBe-
IIIEHHOTO K JIEHTE, OT MacChl I'py3a.
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Ha6uroieHre U 06CY>KeHHE ONbITOB, IEMOHCTPUPYIOLHUX
3aBUCHUMOCTh NE€pHO/Ja KOoJe6aHUH MPYKUHHOTO MasTHUKA

OT MacChl rpy3a U KECTKOCTHU MPY>KUHBI.

[IpuMeHeHHEe MaTEMAaTUYECKOr0 U NPYKUHHOTO MasiTHUKOB

B KayeCcTBe Mo/ieJiel /i OMUCaHUS KOJIe6aHUM B OKPY KaOIEM
MHUpe.

PelleHue 3a/1a4, CBI3aHHbBIX C BLIYHCJIEHHUEM UJIH OLIEHKOH
4acToThI (Iepuo/jia) Kose6aHUu U

MexaHu4eckKue
BOJIHBIL. 3BYK
(84)

CBoHCTBa MeXaHUYECKUX
BOJIH. /linHa BOJIHBI. Mexa-
HUYeCKHe BOJIHbI B TBEPAOM
TeJle, ceiCMUYeCcKHe BOJIHBI.
3ByK. [poMKOCTb 3ByKa

U BbIcOTa ToHA. OTpa)keHue
3ByKa. UHdpasByk u yibTpa-
3BYK

O6Hapy»XeHHe U aHAJIU3 BOJIHOBBIX IBJIEHHUH B OKpYy»KaloleM
MHpe.

Ha6sroeHre pacnpocTpaHeHHUs NPOAOJBbHBIX M MOINEepPeYHbIX
BOJIH (Ha Mofe/iM) U 0OHapy>KeHHe aHaJIOTHYHbIX BU/I0B BOJIH
B IIpUpo/e (3BYK, BOASHbIE BOJIHBI).

BbluKc/IeHHE JJIMHBI BOJIHBI U CKOPOCTH PacHpoCTpaHeHUs
3BYKOBBIX BOJIH.

JKCclepuMeHTa/JbHOe OllpeJie/leHHe TPaHHULl YacTOThI CABIIIHUMBIX
3BYKOBBIX KOJIeGaHUH.

Ha6JuroieHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOThI (B TOM
YHCJIe C UCTO0JIb30BAHHEM MY3bIKaJbHbIX HHCTPYMEHTOB).
Ha6sroeHre M 06bsICHEHHE SBJIEHHUS aKyCTHUYECKOTO pe3o-
HaHca.

AHanu3 OpUrHHAJBHOTO TEKCTA, OCBSALLEHHOIO UCII0/Ib30Ba-
HUIO 3ByKa (MJIM yJIbTpa3ByKa) B TEXHHUKe (3X0JIOKaLMH,
yJBTPa3ByK B MeJUIIMHE U [Ip.); BBIIIOJHEHHE 3alaHUH 10 TeK-
cTy (CMBICJIOBOE UTEHUE)

Pa3gen 10. d1eKTpOMarHuTH

o€ MoJie U 3JIEKTPOMarHiuTHble BOJIHBI (8 4)

J/IeKTPOMarHuT-
HoOe noJjie

3JIeKTp0MaI‘HI/ITHOG nmoJie.
3J'IeKTpOMaI‘HI/ITHbIe BOJIHBI.

HOCTpOEHI/Ie paccy)}c,qel—mﬁ, 060CHOBbIBaI~OLLlI/IX B3aUMOCBA3b
3JIEKTPHUYE€CKOIro ¥ MarHuTHOro noJiei.
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IIpodosviceHue mab.

TemaTudeckuii
0JI0K, TEMA

OcHOBHOE coaepskaHue

OcCHOBHBIE BU/BI 1€SITEJILHOCTH YYAIMXCS
(Ha ypoBHe y4eOHBIX JelicTBH)

M 3JIeKTpoMar-
HUTHbIE BOJIHbI
(64)

CBOMHCTBA 3JIEKTPOMArHMUT-
HbIX BOJIH. llIkaJsia ajieKkTpo-
MarHUTHBIX BOJIH. Mcrmob30-
BaHHeE 3JIeKTPOMArHUTHBIX
BOJIH JIJI1 COTOBOM CBSA3M.
JJieKTpoMarHuTHasi Ipupoaa
cBeta. CKOpOCTH CBeTa.
BoJiHOBbIE CBOMCTBA CBETa

JKCclepuMeHTa/lbHOe U3y4yeHHe CBOWCTB 3JIEKTPOMarHuT-
HBIX BOJIH (B TOM 4HCJ/Ie C IOMOLIbI0O MOGHJIBHOTO TeJle-

doHa).

AHanu3 peHTreHOBCKHX CHHUMKOB 4YeJIOBEYECKOr'0 opra-
HU3Ma.

AHanu3 TeKCTOB, ONUCHIBAIOLUX IPOABJIEHUS 3JIEKTPOMAarHuT-
HOTO HU3JIy4eHHUH B IPUPOJe: KUBble OPraHU3MBbI, U3/Iy4YeHUs
Heb6eCHBIX TeJ (CMbICJIOBOE UTEHUE).

PacnosHaBaHMe W aHaIU3 Pa3JIMYHbIX IPUMEHEHUH 3J1EKTPO-
MarHMTHBIX BOJIH B TEXHHUKE.

Pemenune 3asa4d ¢ ucnosb3oBaHueM GpopMys1 Aas CKOPOCTH
3JIEKTPOMArHUTHBIX BOJIH, IJIMHBI BOJIHBI U YaCTOThI

cBeTa

Paspaen 11. CBeToBbie saABaeHHs (15 4)

3aKoHBI pacnpo-
CTpaHeHHusl CBeTa
(64)

HcTouyHuku cBeTa. JlyyeBas
MoJeJb cBeTa. [IpsiMosinHen-
HO€e pacnpocTpaHeHHe CBeTa.
3atmeHuda ConHua u JIyHBbI.
OTpaxkeHue cBeTa. [lsiockoe
3epKaJjio. 3aKOH OTpaKeHUs
cBeTa.

[IpesoMmsieHue cBeTa.

3aKOH NpeJioMJIeHHUs CBeTa.
[losiHOe BHYTpeHHee OTpaxe-
HUe cBeTa. Ucnosib30BaHue

Ha6stoieHue ONbITOB, IEMOHCTPUPYIOUIUX IBJIEHHE NPSAMOJIU-
HEHHOTO pacnpoCcTpaHeHUs1 cBeTa (BOSHUKHOBEHUE TEHU U IMOJIy-
TEeHHU), U UX UHTepHnpeTanus C UCII0Jb30BaHUEM MTOHSTHUS
CBETOBOTO JIy4a.

O6bsicCHEHHE U MO/JIeJIMPOBaHHe COJTHEYHOTO U JIYHHOTO 3aTMe-
HUH.

HccnenoBaHne 3aBUCUMOCTH yTJjla OTPaXKEHUsI CBETOBOTO Jy4a
OT yrJia naZieHusl.

H3y4yeHue CBONCTB U306paXKeHHUsI B JIOCKOM 3epKaJie.
HaGstoieHre 1 06'bsICHEHHE ONBITOB MO MOJIYYeHUI0 u306paxke-
HHUH B BOTHYTOM U BBINYKJIOM 3epKaJsiax. Ha6togeHue u 06bsic-




1933BUH 6—/ "VHUEND

LS

BHYTPEHHEro OTpaXeHUud
B OIITUYECKUX CBETOBOAAX

HEeHHe OIIbITOB ITO MPEJIOMJIEHHUIO CBE€TAa HAd 'paHULlEe PAa3JIMYHbIX
cpej, B TOM 4YUCJI€ ONBITOB C INOJIHBIM BHYTPEHHUM OTpPaX€HHEM.
I/ICCJIe,C[OBaHI/Ie 3aBHUCHUMOCTH yrJjia IpeJIOMJIEHHUA OT yTrJjia
najeHud CBeTOBOI'O Jiy4da Ha rpaHULlEe «kBO3YyX—CTEKJIO».
PacnosnaBaHue siBJeHUN OTpa>»XeHud U NpejIoMJIEHUA CBeTa

B HOBCE,C[HeBHOﬁ >)KU3HU. AHAJIU3 U 06'bsICHEHUE SIBJIEHUS
OINITUYECKOI'0O MHUpa»a.

Pewenue 3a/ia4y C UCIIOJIb30BAaHUEM 3aKOHOB OTpa»XeHUusd

U NpeJIOMJIEHHUA CBeTa

JIMH3BI U ONTH-
4YecKue Npu6opbl
(6 4)

Jlun3a, Xo[ sy4yel B JIMH3e.
OnTuyeckasi CUCTEMA.
OnTuyeckue  NpUOOPBHIL:
doToannapat, MUKPOCKOI

U TeJsieckoIl ['J1a3 Kak onTudye-
ckas cucreMa. bansopykocTh
U JaJIbHO30PKOCTh

[TonyyeHne M3006pakeHUH C MOMOILBIO cOOUpaloLIeld U paccen-
BalollleH JINH3.

OnpegesieHre GOKYCHOI'O PacCTOSIHUSI U ONTHYECKOW CHJIbI
co6uparoiei JUH3BbI.

AHanu3 ycTpoicTBa M NPUHLMIIA JeHCTBUSA HEKOTOPBIX ONTHYe-
CKHUX IPpUGOPOB: poToannapara, MUKPOCKONA, TeJeCKONa

(MC — 6uoJsi0rus, aCTpOHOMUH ).

AHanu3s siBJIeHUH 6JIM30pyKOCTH U JaJIbHO30PKOCTH, IPUHIUIIA
nedctBust 04koB (MC — 6uosiorus)

PasioxxeHue
6eJIoro cBeTa
B cnekTp (3 4)

Pa3zjiokeHue 6ey10ro cBeTa
B cieKTp. OnbIThl HeloTOHA.
C/li07KeHHe CeKTpabHbIX
LBeTOB. /lucnepcusi cBeTa

Ha6uiro1eHue 10 pa3JioKeHHIo 6es10T0 CBeTa B CEKTP.
Ha6uiroieHre 1 06'bsICHEHHE ONBITOB MO MOJyYeHUI0 6esoro
CBeTa IMPH CJ0KEHUH CBETA Pa3HbIX [[BETOB.

[IpoBesieHrEe U O0OG'bSICHEHHE ONMBITOB [0 BOCIPHUSATUIO LIBETA
MpeJMeTOB IPHU UX HaGJII0JJeHUH Yepe3 [[BETOBble GUIbTPbI
(BeTHBIE OYKH)

Paspaen 12. KBantoBble siBjieHHs (17 4)

Hcnyckanue
U NOTJIOLeHue

OnwiThl Pe3epdopna u niaHe-
TapHas MO/JieJib aToMa.

O6cyxeHne neny onbITOB Pesepdopaa mo vcciegoBaHuio
aTOMOB, BbIZIBUXKEHHE THUIIOTE3 0 BO3MOXHBIX pe3yJibTaTaX
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OkoHuaHue mabi.

TemaTudeckuii
0JI0K, TEMA

OcHOBHOE coaepskaHue

OcCHOBHBIE BU/BI 1€SITEJILHOCTH YYAIMXCS
(Ha ypoBHe y4eOHBIX JelicTBH)

CBeTa aToMoM
(44)

Mogens aToma Bopa. Ucny-
CKaHHe W IOTJIOIIeHWe CBeTa
aToMoM. KBaHThI. JIuHelya-
Thl€ CIEKTPHI

ONBITOB B 3aBUCUMOCTH OT IpeJIo/araeMoro CTpoeHHUsl aTOMOB,
dopMynmupoBaHHe BBIBOJOB U3 Pe3YJIbTATOB ONBITOB.
O6cyx/ieHre NPOTHBOPEYUH IJIaHETAPHOHW MOJEIN aToMa

Y OCHOBaHMH JJ1g runoTte3bl bopa o cTanuoHapHBIX 0pOoUTax
3JIEKTPOHOB.

HaGuro/jeH1e CIJIOLHBIX U IMHEWYATBIX CIIEKTPOB U3JIy4eHUsI
pa3/IM4YHbIX BelecTB. OO0’ bsICHEHHE JIMHEHYATHIX CIIEKTPOB
H3JIy4YeHHUs

CtpoeHue
aTOMHOrO AApa
(64)

PagnoakTuBHOCTB. Anbda-,
6eTa- ¥ raMMa-U3JIyIeHHUs.
CTpoeHHe aTOMHOTO sjpa.
HyxkJyioHHasi MoZiesib aTOMHOTO
aapa. Usoronel. PagnoakTus-
Hble npeBpalleHus. [lepuop
noJiypacnaga.

JleficTBUS paiMOAaKTHUBHBIX
HU3JIy4YeHUH Ha KUBbIe
OpraHUu3Mbl

O6cyxJeHHe BO3MOXKHBIX TUIIOTE3 0 MOJeJISIX CTPOeHHUS S/pa.
OnpenesieHre cocTaBa siiep MO 3alaHHBIM MacCOBBIM U 3apsifio-
BBIM YHCJIaM U 110 MOJIOXKEHUIO B MEPUOAUYECKON CUCTEME
3sieMeHTOB (MC — xuMus).

AHaJiu3 U3MEeHEeHHUs COCTaBa A/ipa U ero MoJI0KeHHUs

B IEPUOAUYECKON CUCTEME MPU A-PaJJMOAaKTUBHOCTHU

(MC — xumus).

HccienoBaHne TPeKOB @-4aCTHI] 10 TOTOBBIM poTorpadusam.
OGHapyXeHUe U U3MepeHHe PaJMalliOHHOTO GOHA C IOMOUILIO
J03UMETPa, OLleHKa ero MHTEHCUBHOCTU.

AHasin3 GUOJIOTUYECKHX U3MEHEeHUH, IPOUCXOASAIINX MO/,
JeHCTBUEM PaJjMOaKTUBHBIX u3aydeHUd (MC — 6uosorus).
Hcnosip30BaHME palMOAaKTUBHBIX U3JIyYeHUH B MeJULIUHE

(MC — 6uoJsiorus)

ApepHblie
peakuuu (7 4)

AnepHble peakiMU. 3aKOHbI
COXpaHeHHUs 3apsL0BOT0

Pemenue 3a/iaq C UCIIOJIb30BAHHUEM 3aKOHOB COXpaHEeHMHd
MAacCCOBBIX U 3apAAO0BbBIX YHCEJI Ha oIllpeeJIieHHe pe3yJbTaTOB
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U MacCOBOTO YU CEJL. DJHEPrUs
CBfI3W aTOMHBIX s17iep. CBA3b
Macchl M 9Hepruu. Peakuuu
CUHTEe3a U JleJIeHUA saJep.
HUctouynuku sHepruu CosHLa
U 3BE3/I.

AnepHas sHepreTuka

AJlepHbIX peaKlUil; aHaJIu3 BO3MOXXHOCTH WJIU HEBO3MOXXHOCTHU
SAepHON peaKLuH.

OneHKa SHEPruu CBsI3U SiZlep C UCIOJb30BaHUEM (OPMYJIbI
JWHIITEeHHa.

06Ccy/ieHre MepCreKTUB UCI0JIb30BaHUs YIPABJISIEMOTO
TepMOsIIEPHOTO CUHTE3a.

O6cyKaeHre MPeNMYLIEeCTB U 3KOJOTHYeCKUX MPobJieM,
CBSI3aHHBIX C AfilepHO# aHepreTukoh (MC — aKoJiorus)

IloBTOPUTE/ILHO-06061AI0IMHA MOAYIb (9 4)

CucremaTusanus
1 060011eHHEe
MpeJMETHOTO
cofiepiKaHust

Y OombITa Jes-
TEJIbHOCTH,
MpUOGPETEHHOTO
pU U3yYEeHUH
BCEro Kypca
PU3UKHU

06o611eHHe coepKaHUA
Ka)KJ10ro U3 OCHOBHBIX
paszaesnoB Kypca GU3UKH:
MexaHUYeCKHe, TEMNJIOBhIE,
3JIEKTPOMAarHUTHbIe, KBAHTO-
Bbl€e SIBJIEHUA.

Hay4HbIl MeTO/ NO3HAHUSA U
ero peaausauus B pusuie-
CKUX HCCIeJOBAaHUAX.

CBsA3b QU3UKHU U COBPEMEH-
HBIX TEXHOJIOTUH B 06J1aCTH
nepejadyv nHGOpMaIUy,
3HepreTUKe, TPAHCIOPTE

BeinoJiHEHHEe Y4YeOHBIX 3aJlaHUM, TPeGYHIUX JeMOHCTPALUHU
KOMIETEHTHOCTEH, XapaKTepU3YHIIIUX eCTeCTBEHHOHAYYHYIO
rPpaMOTHOCTb:

6 IPUMEHEHHUS MOJYYEHHBIX 3HAaHUH JJIs1 HAYYHOI'0 00'bSICHEHUS
$U3UYEeCKUX SIBJIEHUH B OKpY’Kallledl npupojie U MOBCeLHEB-
HOM ’KM3HH, a TaKXKe BbIsIBJIeHUA PU3NYEeCKUX OCHOB pAja
COBpPEMEHHBIX TEXHOJIOTUH;

6 IpMMeHEHHs OCBOEHHBIX 3KCIIEPUMEHTANbHBIX YMEHUH JJI5
Hccae0BaHust GU3NYECKUX SIBJIEHUH, B TOM YUCJIe IS
MPOBEPKU I'MIOTE3 U BbIABJIEHHUS 3aKOHOMEPHOCTEH.

PemeHre pacyéTHBIX 33724, B TOM YHCJIe TPe/IoIararn X

HCIIO0JIb30BaHHe GU3NYECKOH MOJe/IM U OCHOBAaHHBIX Ha coJep-

>)KaHUU pa3JIMYHbIX pPa3/es0B Kypca PU3UKHU.

BhINoOJIHEHHE U 3aLUTa IPYNIIOBBIX UJIHM UHAWBUYAJIbHbIX

IIPOEKTOB, CBA3aHHBIX C COZlep>KaHHeM Kypca U3NKHU




