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[IpuMepHas paboyast mporpaMma 1o ¢pusnKe Ha YpOBHE OCHOBHOT'O
o6111ero 06pa3oBaHusl COCTaBJIeHA HAa OCHOBE MOJIOKEHUH U Tpe-
60BaHUU K pe3y/ibTaTaM 0CBOEHUsI Ha 6a30BOM YPOBHE OCHOBHOM
006pa3oBaTebHOM MPOrpaMMBbl, IpeACTaBIeHHbIX B Pe/ilepasbHOM
ro- CyAapcTBEHHOM 06pa30BaTeJbHOM CTaHJapTe OCHOBHOTO
obuiero 06- pazosanus (ProC 000), a Takxke c yuétoMm [IpumepHOH
nporpaMMbl BOCUTaHUs U KoHIeNIMY NpenojaBaHust y4eGHOTI0
npeaMeTa «Pu- 3uKka» B 06pa3oBaTe/IbHbIX OpraHU3alUsaX
Poccuiickoit @efepanyu, peajusyoniux OCHOBHbIE
0611e06pa3oBaTe/bHbIE IPOrPAMMBbI.



MOACHUTEJTIbHASA 3ATNCKA

Conepxxanue IlporpamMMbl HampaBjieHO Ha ¢GOpPMHUpPOBaHHE ecTe-
CTBEHHO-HAy4YHOW T'PAMOTHOCTH YYalllUXCS W OPraHU3aLUI0 U3y- YeHHUs
$U3MKYU Ha JesTeJIbHOCTHOH OCHOBe. B Hell yYHTBIBalOTCSA BO3MOXKHOCTH
npeaMeTa B peanusanuu  Tpe6oBaHuM @PI'OC 000 K miaHUpPyeMbIM
JIMYHOCTHBIM M MeTalpeJMeTHbIM pe3y/bTaTaM OO0y4YeHHUs, a TaKxkKe
MEXIpeJMETHbIE CBSI3U €CTECTBEHHO-HAyYHbIX YYEOHBIX IPEJMETOB Ha
YPOBHE OCHOBHOTI'0 00111er0 06pa30BaHUS.

B nporpaMMe omnpejiesisilOTCS OCHOBHBIE LeJTM M3y4eHUs GU3UKH Ha
YPOBHE OCHOBHOI0O 06lero o6pa3oBaHusl, MJIAHUPYeMble Pe3yJsib- TaThl
OCBOeHHsI Kypca pU3UKHU: JUIHOCTHBIE, MeTANpEJMETHBIE, IPEIMETHbIE
(Ha 6a30BOM ypoBHE).

[IporpaMMa ycTaHaB/JMBaeT paclpejesieHHe y4e6HOro MaTepuasa Io
rogjaMm o6yyeHus (o KkjaccaM), NpejjaraeT HPUMEPHYIO MOCJIef0-
BaTeJIbHOCTb M3y4eHHUsl TeM, OCHOBAHHYIO Ha JIOTUKe Da3BUTHUS MpeJ-
METHOI0 COJlep>KaHUsA U y4éTe BO3PACTHBIX 0COGEHHOCTeH ydaluxcs, a
TaKXKe IpPUMEPHOE TeMaTHYeCKoe IJIAaHMPOBAaHHE C YKa3aHUEM KO-
JINYEeCTBA YacoOB Ha M3y4yeHHe KakJOH TeMbl U NPUMEPHOH XapaKTepHu-
CTHUKOH y4eOHOH JiesTeJIbHOCTH yYall[UXCsl, peau3yeMOoU MpH U3y- YeHU U
3THUX TEM.

[IporpaMMa MOKeT GBbITh HMCHOJIb30BAaHA YYUTENSIMH KaK OCHOBA JJIs
coCcTaBJeHUs CBOUX paboyux mporpamm. [Ipu paspaboTke pabo- uyei
nporpaMMbl B TeMaTH4YeCKOM IJIAHUPOBAHUM JOJKHBI OBbITb Y4TEHBI
BO3MO>XHOCTH WCII0JIb30BaHUA 3JIEKTPOHHBIX (mudpoBbIX)
06pa3oBaTeJIbHbIX PECYpCcoB, SBJSIIIHUXCA y4e6HO-MEeTOLUYECKU- MU
MarepuasamMu (MyJbTHMEeIUHHbIE TPOTPAMMBbl, 3JIEKTPOHHbIE YUeOGHUKH
Y 33JJayHUKH, 3JIeKTPOHHble GUOJIMOTEKH, BUPTyaJbHble J1a60paTOpHUY,
WIpOBble TMPOrpaMMbl, KOJJIEKIUH LHUPPOBbIX 06pa- 30BaTeJbHBIX
pecypcoB), peasu3ylOLUX AUAAKTHYecKHMe Bo3MoX- Hoctu HKT,
coJlepkaHHe KOTOPBIX COOTBETCTBYET 3aKOHOJATeNb- CTBY 00
00pa30BaHUH.

[IlpumepHasi paGovasi mporpaMMa He CKOBBIBA€T TBOPYECKYI0 HHHU-
[IUATUBY Y4UTeJeHd W NPeLOCTaBJseT BO3MOXHOCTH JJIs peaU3aLluu
Pa3JIMYHBIX METOJUYECKHX IOJX0J0B K NPENoJaBaHUI0 (PU3UKU NPH
YCJIOBUM COXpaHeHHsI 06513aTeJIbHON YaCTH CO/lep’KaHus Kypca.

OBbLLUAA XAPAKTEPUCTUKA YHEBHOI O MPEAMETA «®U3NKA~»

Kypc ¢usuku — cucteMoo6pas3yomuil [JiJiss eCTeCTBEHHO-HAy4YHbIX
y4eOHBIX NMPEeAMETOB, MOCKOJbKY GU3HUYeCKHe 3aKOHBI JIeXKaT B OCHO- Be
MPOLECCOB U SIBJIEHUH, U3yYaeMbIX XUMUEHN, OH0JIOTHEN, aCTPOHO- MUEHN U



dusndeckolt reorpadpueit. Pusrvka — 3TO NpeaMeT, KOTOPbIA He TOJbKO
BHOCHUT OCHOBHOM BKJIaJi B €CTECTBEHHO-HAyYHYI KapTHUHY MHUpa, HO U
npeJocTaBiseT Haubosiee $SICHble 06pa3lbl NPUMEHEHHUs Hay4yHOro
MeTO/la MO3HAHMS, T. €. CIoco6a MOJIYYEHUS JIOCTOBEPHBIX 3HAHUU O
Mupe. HakoHel, ¢u3uKa — 3TO NpeAMeT, KOTOPbIA Hapsily C JPYTHMHU
€CTEeCTBEHHO-HAyYHbIMU TMpeJAMeTaMH [IO/DKEH JaTh [IKOJbHUKaM
npejcTaBjieHde 06 YBJIEKATEJbHOCTH HAYYHOTO WCCJe- JOBAaHUSI H
PaZloCTH CAMOCTOSITEJBHOI'0 OTKPBITHUSI HOBOTO 3HAHUSI.

OnHa W3 TJIaBHBIX 33Ja4 (GU3UYecKOro 06pa3oBaHUsI B CTPYKTYpe
00611[er0 06pa30BaHUs COCTOUT B GOPMUPOBAHUU €CTECTBEHHO-HAY4Y- HOU
rPaMOTHOCTH M HMHTepeca K HayKe Yy OCHOBHOW MaccChl 00y4aro- IUXCH,
KOTOpble B JlaJbHEHLIeM OyAyT 3aHAThl B CaMbIX pa3HO- OOpPAa3HBIX
chepax pesaTesbHOCTH. Ho He MeHee Ba)KHOW 3ajJjayedl fIB- JiseTCs
BbISIBJIeHHE M TIOJArOTOBKA TaJIAHT/JMBBIX MOJIOABIX JIIOJEH IS
NpoAo/KeHUsT 06pa3oBaHUSA W JlajbHellled mnpodeccuoHalb- HOHU
JlesITeJIbHOCTH B 06JIaCTM €CTeCTBEHHO-HAy4YHbIX HCCJIEJOBAaHUN U
CO3/]JaHUH HOBBIX TeXHOJIOTHH. COrJIacHO MPUHATOMY B MEX/yHa- POJHOM
coob1ecTBe onpejesieHno, «kEcTecTBeHHO-Hay4yHas rpa- MOTHOCTb — 3TO
CIOCOGHOCTD YeJI0BEKA 3aHUMATh aKTUBHYIO I'Pak- JAHCKYI0 MO3ULHIO 10
OOLIECTBEHHO 3HAUYMMbIM BOINPOCAM, CBSI3aH- HbIM C €CTECTBEHHBIMH
HayKaMH, U €ero roTOBHOCTb MHTEPECOBATbCS €CTECTBEHHO-HAyYHBIMHU
ujesaMyd. HaydyHO TrpaMOTHBIM 4YeJIOBEK CTPEMHUTCS Y4YacCTBOBaTh B
apryMeHTUPOBAaHHOM OOCYXJEHWU TMpo- 6JieM, OTHOCALIUMXCA K
€CTeCTBEHHBIM HayKaM U TEXHOJIOTHUSIM, YTO TPEOYET OT HETO CJIeAYIOLINX
KOMIIETEHTHOCTEMH:

—HAY4YHO OO'bSICHATH SIBJIEHMUS,
—OlLleHUBaTb U IOHUMATh 0COGEHHOCTH HAYYHOTO UCCJIEe/JOBAHUS,
—UHTEPNPETUPOBATh JIaHHbIE W HCHOJIb30BAaTh Hay4dHble JlOKa3a-

TeJIbCTBA JJIsI TOJTyYEHUsI BHIBOJIOB.»

UsyuyeHne GU3MKU CIIOCOGHO BHECTH pellamIluil BKJIaJ B GopMU-
pOBaHMeE eCTECTBEHHO-HAYYHOU rPaMOTHOCTH 00y4YaroIUXCsl.

LIE/IM U3YHEHMA YHEBHOI O MPEAMETA «®U3NKA~

Llenu usydyeHuss GU3UKU HA yPOBHE OCHOBHOI'O 0611ero o6pa3oBa- HUs
onpeseneHbl B KoHUenuuu npenojaBaHusi y4eOHOTO mpeaMeTa
«dusrka» B 06pa3oBaTebHbIX oOpraHusanusax Poccuiickoit ®enepa- numy,
peasu3yoIuX  OCHOBHble  00Ie00pa3oBaTesbHble  MPOTPAMMBbI,
yTBepxAéHHOW pemenueM KoJuterum MuUHHCTepCTBa NPOCBELEHUS
Poccuiickoit @enepanuu, npotokos ot 3 Aekabpst 2019 r. Ne [1K-4BH.

llesmn nsydyeHus GU3MKHU:



—npuobpeTeHre UHTepeca U CTPEMJIEeHUsI 06Y4YaUUXCA K Hay4d- HOMY
W3Yy4YEHUID  TPHUPOJibl,  pa3BUTHE  HMX  HHTE/JIEKTyaJbHbIX U
TBOPYECKHUX CTIOCOOHOCTEN;

—pasBUTHE NpPeACTaBJIEHUH O HAYYHOM MeToJ/ie MO3HaHUsA U OpPMU-
pOBaHHE HCCJIE0OBATENbCKOTO OTHOUIEHHUS K OKPYXAIOLIUM sIBJie-
HUSM;

—dQopMHUpOBaHHE HAYYHOTO MUPOBO33PEHUs KaK pe3yJibTaTa U3y- YeHUsI
OCHOB CTPOEHHS MaTepuu U GyHAaMeHTAJIbHbIX 3aKOHOB PU3UKHY;

—dQopMHUpOBaHUE NPeACTABIEHUN 0 PO GU3UKU IS PA3BUTHS IPYTUX
€CTeCTBEHHbBIX HayK, TEXHUKU U TEXHOJIOTHUH;

—pa3BUTHe IMpeACTaBJeHUN O BO3MOXHBIX cdepax Oyaylieill mpo-
deccroHabHOH e TETbHOCTH, CBI3aHHOU ¢ PU3UKOMU, MOAr0- TOBKA K
JaJbHeNeMy 06y4eHUI0 B 3TOM HallpaBJIeHUH.

JlocTrKeHue 3TUX [ieJleld Ha yPOBHE OCHOBHOTO 0011lero 06pa3oBa- HUS
00ecreYrBaeT sl pelieHueM CJIeIyLIUX 3a/ayu:

—npuobpeTeHre 3HAHHW O AWCKPETHOM CTPOEHUHM BeIeCTBa, O Me-
XaHUYECKUX, TEIJIOBbIX, 3JIEKTPUYECKUX, MATHUTHBIX U KBAHTO- BbIX
SIBJIEHUSX;

—IpruobpeTeHUe yYMEHUN OMUCBIBAaTb U OOBACHATbH U3UYECKUe SB-
JIEHU$I C UCNI0JIb30BAHUEM I10JIyYEeHHBIX 3HAHUH;

—OCBOEHHE METO/IOB pellleHUs] MPOCTEHIINX PacuyE€THBIX 33/ady C HC-
MOJIb30BaHUEM (QU3WYECKUX Mojeseld, TBOPYECKUX U TNPAKTH- KO-
OpPHUEHTUPOBAHHBIX 33/1aY;

—pa3BUTHE YMeHWH HaOJIIOAaTh NPUPOAHBbIE SIBJEHUS UM BBINOJHSITH
OTBITHI, JIAGOpAaTOpHble PaGOThl U 3KCIEPUMEHTAJIbHbIE HCCJIE/0-
BaHHUsI C MUCMOJIb30BAHUEM U3MEPUTEJIbHBIX TPUGOPOB;

—ocCBOoeHHe MNpUEMOB paboTbl ¢ uUHPopMauuend uU3UUeCcKOro cojep-
>)KaHUs, BKJIIOYAasgd WHOOPMAIMID O COBPEMEHHBIX JOCTHKEHHSIX
bU3UKY; aHAIM3 U KPUTHUYECKOE OlleHUBaHWe WHGOpMaIUH;

—3HAaKOMCTBO cO cdepaMu NpPoPeCcCHOHATBbHOU [AeATeJTbHOCTH, CBS-
3aHHBIMU C (U3UKOW, U COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHO-
BaHHBIMH Ha JOCTIKEHUSX QU3NIECKON HaYKU.

MECTO YYEBHOIO NPEAMETA «®U3UKA~ B YY4EBHOM MNJIAHE

B cootrBeTcTBUM ¢ ®I'OC 000 ¢usuka sBjasseTCd 06s3aTeJbHBIM
npeAMETOM Ha YpOBHE OCHOBHOro o06liero o6pa3oBaHus. /JlaHHas
nporpaMmma npejycMaTpuBaeT usydeHue UKy Ha 6a30BOM ypOB-

He B 00béMe 238 4 3a Tpu roga o6y4YeHUs

B 7u8Kjaccax-mo 2 4 B Heaeaw B9

KJIacce - 1o 3 4 B HeJeJII0.



B TeMaTH4YeCKOM NJIaHMPOBAHMUU A5 7 U 8 KJIACCOB NpeAInoJaraeTcs
pe3epB BpeMeHH, KOTOPbIH YYUTENb MOKET HCIO0JIb30BaTh o
CBOEMY YCMOTpEeHHUIo, a B 9 KJ1acce —

MOBTOPUTeEJNbHO-06061atomuit - moayab. COJEPXKAHUE YYEBHOI'O
NNPEAMETA «®PU3UKA»

YMK
1. ®usmka. 7 xmacc. Yuebnuk (aBtop A.B. [lepsimkun, A.W. MiBaHoB).
2. ®usuka. 8 knacc. Yueonuk (aBrop A.B. Ilepsimikun, A.W. BaHOB).
3. ®usuka. 9 xnacc. Yuebnuk (aBrop A.B. [lepeiukun, E.M.
I'yrauk,A.U. VBaHOB).

7 knacc

Paspaes1 1. dusuka v eé poJib B I03HAHUM OKPYKAKIero Mupa
®dusuka — Hayka o npupoze. fABnenus npupogsl (MC1). dusuue- ckue
sIBJIEHUsI: MeXaHW4YecKue, TeIJIOBble, 3JIeKTPUYeCKHe, Mar- HHUTHbIE,
CBETOBbBIE, 3BYKOBBIE.

dusnyeckue BeJuMYUHBbL. M3MepeHHe Ju3nMUYecKUX BeJUYHUH. Pu-
3uvyeckde mnpubopel. I[lorpemHocTh HW3MepeHUN. MexayHapogHas
CUCTeMa eJJUHUIL,

Kak ¢wusuka u Jpyrue ecTecTBEHHble HAYKH H3Y4alOT TNPUPOAY.
EcTecTBeHHO-HAay4YHbI MeTOJ, TNO3HaHUs: HabJlOJleHUe, IOCTAaHOBKA
Hay4HOTr'0 BOIPOCA, BBIABMKEHHUE TUIOTE3, IKCIIEPUMEHT I10 MPO- BEPKE
runoTes, o6’bsiCHeHUe Hab/ofaeMoro siBjaeHus. OnucaHue PU3NIECKUX
SIBJIEHUH C IOMOIbI0 MoJiesielt. [emoncmpayuu

1. MexaHHUYeCKHeE, TEMJIOBbIE, 3JIEKTPUUECKHE, MarHUTHBIE, CBE- TOBbIE
SIBJIEHUSI.

2. ®usnyeckue mNpUbGOPBI M TNpoOLEeLypa NPSIMbIX H3MepeHUH aHa-
JIOTOBBIM U UPPOBBIM IPUOGOPOM.

Jlabopamopuwvie pabomol u onvimul?

OnpejesieHNe LieHbI JieJIeHUs IKaJlbl U3MepUTeJIbHOTO0 MpHU- 6opa.
M3MepeHMe pacCTOSHUM.

W3mepeHue 06'bEMa KUJKOCTHU U TBEPZOTO TeJa.

OnpejeseHre pa3MepoB MaJibIX TeJI.

AN

W3mepeHue TeMnepaTypbl IPU MOMOIU KHUJKOCTHOTO TEPMO- MeTpa
Y IaTYMKa TeMIIepaTyphl.



6. [IpoBesieHNe uCCIe[0OBaHUSA IO IMPOBEPKe TUIOTEe3bl: JaJbHOCTb
NoJIETa LIAPUKA, MYLEHHOTO TOPU30HTANIbHO, TEM OGOJIbIIE, YEM
60JIblIIE BBICOTA MyCKa.

Pa3ges 2. [lepBoHavya/ibHbIE CBELEeHUS O CTPOEHUH BelllecTBa

CTpoeHMe BelLlecTBa: aTOMbl M MOJIEKYJIb], HUX pa3Mmepbl. ONbITHI,

JIOKa3bIBaOLIVe JUCKPETHOE CTPOEHHE BELLECTBA.

1 MC — asileMeHTBI COZiepXKaHUs, BKJIOYAIOIIHe MeXIpeJMeTHble CBA3H, KOTOpbIe
no/ipo6Hee PACKPBITHI B TEMAaTHYE€CKOM IJIAHUPOBAHHUH.

2 3nechb U Jjajlee IPUBOAUTCS PacUIMPeHHBIN NepeyeHb JIabopaTOPHBIX pa- 60T U
ONBITOB, U3 KOTOPOrO YyYUTE/b JiejaeT BbIGOP MO CBOEMY YyCMOTpe- HHUIO U C
y4€TOM CIIMCKa 3KCIepUMEHTAJIbHbIX 3a/JaHUH, TpejsiaraeMblX B paMmkax OI'd no
dusuke.



JlBM>keHMe 4YacTul, BemlecTBa. CBA3b CKOPOCTH [ABMIXKEHUS YaCTHI, C
TeMnepaTypol. BpoyHoBckoe aBukeHnue, nuddysusa. Bsaumoseit- cTeue
YaCTHUI, BellleCTBa: NPUTS)KeHHE U OTTaJIKUBaHUe.

ArperaTHble COCTOSIHMSI BelleCcTBa: CTPOEHHUE Ta30B, XUJKOCTEH U
TBEPABIX (KpUCTAJJIMYeCKUX) Tes. B3anMoCBS3b MexJy CBOW- CTBaMHU
BelleCTB B PpasHbIX arperaTHbIX COCTOSIHUSAIX H  HUX  aTOM-
HOMOJIEKYJIAPHBIM CcTpoeHueM. OCOOEeHHOCTH arperaTHbIX COCTOS- HHUU
BOJbI.

Hemoncmpayuu

1. HabutoeHre 6pOyHOBCKOTO JIBMKEHHS.

2. Ha6uonenue judpdysuu.

3. HabntofeHnue dABNeHUN, OODBACHAWUIMXCA TNPUTSKEHUEM  WJIU

OTTaJIKUBAaHUEM 4aCTUL] BellleCTBa.

Jlabopamopnwvie padomot u onvimul

1. OneHka JuaMeTpa aToMa MeTOJOM psAJ0B (C HCHOJb30BaHHEM

doTtorpaduii).

2. OmbITHI O HAGJIIOJEHUIO TEIIJIOBOI'0 PacIMpeHUs Ta30B.

3. OnbITBl 1O OGHAPYXEHUIO JeMCTBUS CHUJI MOJIEKYJISIPHOTO IIPH-

TSXKEHHUS.

Pazaeun 3. /IB>KeHUe U B3aUMOieliCTBUE TeJl

MexaHu4yeckoe [BMKeHHe. PaBHOMepHOe W HepaBHOMEpPHOE [BH-
»keHue. CKkopocTb. CpefjHsSs CKOPOCTb NIPU HEPABHOMEPHOM [IBHKEe- HHUU.
PacyéTt nyTu 1 BpeMeHU JBUKEHUS.

fBneHue wuHepuuu. 3aKOH HHepUUU. B3auMojeilcTBHe Tea Kak
NpUYMHA U3MEeHEHHUsl CKOPOCTH [IBXKeHHUs TeJ. Macca Kak Mepa
WHEPTHOCTU Tesa. [lyoTHOCTh BemjecTBa. CBsA3b MJIOTHOCTH C KOJIHU-
YeCTBOM MOJIEKYJI B eIMHUIlE 06'bEMA BELeCTBA.

Crsa KakK XapaKTepUCTHUKa B3auMoAeHcTBUs Tesl. Cua ynpyro- CTH U
3akoH ['yka. M3MepeHHe cusbl C MOMOIIbI0 JUHAMOMeTpa. fB- JieHue
TATOTEHUS U CUJIA TsDKecTH. Cujla TsDKeCTH Ha APyrux mia- Hetax (MC).
Bec Tesa. HeBecomocTb. CiiokeHHE CUJ, HaNpaBJieH- HBIX 10 OJHOMU
npsiMoi. PaBHozelcTBytomasi cui. Cusia TpeHusl. TpeHHe CKOJIbXKEeHHUs U
TpeHHe noKosl. TpeHue B mpupoje U Texuuke (MC).

Hemoncmpayuu

1. HaburoieHre MeXxaHU4Y€eCKOT0 JBUXKEeHUS TeJla.
M3MepeHHe CKOPOCTH MPSIMOJIMHEHHOTO JBHKEHUSI.

2.
3. HabGutoieHue siBJE€HUSI HHEPLIUH.
4. HabsoneHre U3MeHEeHUsI CKOPOCTH MPU B3aUMO/J,eICTBUH TeJL.



5. CpaBHeHME MaccC 110 B3aUMO/I€CTBUIO TeJL.

6. CjoxxeHMe CUJI, HallpaBJeHHbIX 10 OJAHOW NPSMOM.

Jlabopamopnwie padomot u onvimul

1. OnpeneneHue CKOPOCTH PAaBHOMEPHOTO [JIBMXKeHUs (mIapuka B
KUAKOCTH, MOJIEJIA 3JIEKTPUYECKOTO aBTOMOOHJIS U T. I1.).

2. OnpefesieHMe cpefiHEN CKOPOCTH CKOJIbXXeHUSA OpyCcKa WJIM L1a- pUKa
10 HAKJIOHHOH MJIOCKOCTH.

3. OnpenesieHUe NJIOTHOCTH TBEPLOrO TeJa.

4. OnbIThl, [EeMOHCTPUpPYIOL[He 3aBHCHMOCTb pacTshkeHUs  (Je-
dopManuu) NpyKUHbI OT NPUT0KEHHON CUJIBIL.

5. OnbITHI, JE€MOHCTPUpPYIOIIME 3aBUCUMOCTb CHJIbI TPEHUS CKOJIb-
J)KEHHMs1 OT CHJIbl JIaBJEHHUS M XapaKTepa CONPUKACAIUXCS IO0-
BEpPXHOCTEH.

Pa3gen 4. /laB/ieHUe TBEPABIX TeJl, ’KUAKOCTEH ¥ ra30B

JaBnenue. CrnocoGbl yMeHbIIEHUs] W yBeJUYeHUs JAaBieHus. /las-
JleHWe rasa. 3aBHUCHMOCTb JaBJIeHUsl rasa OT 00béMa, TeMIlepaTyphl.
[lepesaya faBJyieHUs] TBEPABIMHU TeJaMHU, )XUJAKOCTSMH U rasaMH. 3aKOH
[lackansa. [IHeBMaTHYecKMe MallMHBbL. 3aBUCUMOCTb JiaBje- HUSA
KUAKOCTH OT TIy6uHBIL. ['MapocTaTudeckuil napagokc. Coo6- marolnmecs
cocyzbl. ['MapaBInyecKrue MEXaHU3MBI.

Atmocdepa 3emsn U arMmochepHoe JaBieHue. [IpuduHBI cyle-
CTBOBAaHUS BO3AyIIHONH o060s04ku 3emau. OnbiT Toppuyesnnun. Us-
MepeHHe aTMOCcPepHOro [iaBjeHHs. 3aBUCUMOCTb aTMOCHEPHOro
JlaBJIeHUsl OT BBICOTBI HAJ, ypoBHeM Mops. [Ipubopel A HM3MepeHUs
aTMocdepHOro JaBJeHHUs.

JlelicTBUe XMJKOCTU U rasa Ha NOTPyKEHHOe B HUX TeJo. BbITas-
KuBawias (apxumegoBa) cusa. 3akoH Apxumeza. [lraBaHue Tes.
BosayxonsiaBaHue.

Jemoncmpayuu

1. 3aBUCHMOCTD JIaBJIeHUs ra3a OT TeMIepaTyphl.

2. llepenaya gaByieHUs KUAKOCTBIO U Fa30M.

3. Coob1arouiyecs coCy/ibl.

4. TunpaBaUYecKUi npecc.

5. llposiBneHue aeldcTBUSA aTMOCHEPHOTO AABIEHUS.

6. 3aBUCUMOCTb BBbITAJIKMBAWOIEH CHUJIbI OT O0BbEMa MNOrPYyKEHHOMN

YaCTH TeJia U IIJIOTHOCTH XXUAKOCTH.
7. PaBeHCTBO BbITaJIKPIBaIOHLeﬁ CUJIbI BECy BbITECHEHHOU KHUAKO- CTH.



8. YcioBue nJsiaBaHus Tes: IJIaBaHUEe HWJM MOTpYy)KeHHe TesJ B 3a-
BUCHUMOCTH OT COOTHOIUIEHHUS IIJIOTHOCTEH TeJda U JKUAKOCTH.
Jabopamopnwvie padbomovi u onvimul

1. UccnepoBaHue 3aBUCHUMOCTH Beca TeJsia B BoJie OT 00'bEéMa MOrpy-
»KEHHOM B )KUJKOCTb YaCTH TeJIa.

2. OnpenesieHde BbITAJKUBAIOLIEN CHJIBI, JIeHCTBYIOIIEHd HaA TeJlo,
IIOTPYKEHHOE B )KUJKOCTh.

3. TIpoBepka HE3aBUCMMOCTH BbITAJKHUBAIOILEN CUJIbI, NeUCTBYIO- el
Ha TeJIO B XXKUKOCTH, OT MacChl TeJia.

4. OnbITHl, JeMOHCTPUPYIOLIME 3aBUCHMOCTb BbITAJKHBAIOIlEN CHUJIbI,
JleHCTByIOILel Ha TeJo B XKUJKOCTH, OT 00'bEMa MOrpy- KEHHOU B
JKMJIKOCTB YaCTH TeJIa U OT MJIOTHOCTH KHUAKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa HJU KOHCTPYHUPOBAHHE JIOJKU U
omnpejiesieHUe e€ rpy30Mn0 bEMHOCTH.

Pasaen 5. Pa6ota U MOIHOCTb. JHepruss MexaHuYecKast

pa6oTa. MOIIHOCTb.

[IpocTble MeXaHU3MBI: pbIYar, 6J10K, HakJIOHHAas MJIOCKOCTb. [IpaBu/io
paBHOBecHd pblyara. [I[puMeHeHre MpaBuJia PpAaBHOBECHS pblyara K 6JIOKY.
«3osi0TO€E npaBuso» MexaHUkKHU. KIIJl mpocTbix MexaHu3MoB. [IpocTbie
MeXaHHU3MbI B ObITY U TEXHUKE.

Mexanuyeckasa saHeprud. KuneTndeckas 1 NoTeHMa/ibHaa 3Hep- TUS.
[IpeBpallieHre 0JHOTO BU/Ia MeXaHUYeCKOW S3HepPruH B APYyroil. 3aKoH
COXpaHeHHUd 3HepTUM B MexaHUKe. [Jemoncmpayuu

1. [IpuMepsI NPOCTBIX MEXAaHHU3MOB.

Jlabopamopnvie padbomot u onvimul

1. OnpeneseHre paboThl CUJIbl TPEHUSA IPYU PABHOMEPHOM JIBUKe- HUHU
TeJla 10 FTOPU30HTAJIbHOM IOBEPXHOCTH.

2. UccnenoBaHue ycJ0BUM paBHOBECHS pblyara.

3. U3mepenue KII/l HAaKJIOHHOM MJIOCKOCTH.

4. V3ydeHue 3aKOHA COXpPaHEHUs MeXaHU4eCKON 3HepTUHU.

8 knacc

Pa3gen 6. TenioBble ABJIEeHUA

OCHOBHble  TOJIOXKEHUSI ~ MOJIEKYJSIPHO-KUHETUYECKON  Teopuu
CTpO€HHA BelleCTBa. Macca u pa3Mepbl aTOMOB MW MOJIEKYJI. Ol'IbITI:I,
MoATBEPK/jalole OCHOBHbBIE MOJI0XKEHHUSI MOJIEKY/ISIPHO-KUHeTHYe- CKON
TEOPHUU.



Mogenu TBEPAOro, KUJKOI0 U ra3000pa3HOro COCTOSIHUM Bellle- CTBA.
Kpucranindeckue u amopoHbie Tesa. OObsCHeHHe CBOWCTB Traso0B,
KUJKOCTEH M TBEPABIX TeJ Ha OCHOBE IOJIOKEHUH MOJIeKyJIIPHO-
KUHeTH4YecKod Teopuu. CMayuBaHMe U KallUJJIIpHble SIBJIEHUS.
TensioBoe pacmiupeHue U cxaTHe.

Temnepatypa. CBfI3b TeMIlepaTypbl CO CKOPOCTbI TEIMNJIOBOrO
JIBM>KEHH S 4aCTHUIL,

BHyTpeHHsIs 3Heprus. CrnocoOGbl MU3MEHEHUS BHYTPEHHEW 3HEPTruu:
TelsionepeZadya M coBeplleHHWe paboThl. Buzael Temsonepejavu:
TeIJIONPOBOJHOCTb, KOHBEKLIMS, U3/IyIeHHE.

KosnuecTBO TensoThl. Y[esbHasi TeNJOEMKOCTb BellecTBa. Te-
IJIOOGMEH U TelJIOBOe paBHOBecHe. YpaBHeHHe TelJI0BOro 6asaHca.

[lnaBnieHre M OTBepJieBaHHe KPUCTA/JIMYECKUX BellecTB. Y/esb- Has
TensioTa nJaBJjieHHs. [lapoo6pasoBaHue M KoHJeHcauus. Mcma- peHue
(MC). Kunenue. YaenbHas TemjoTa napoo6pa3oBaHUs. 3aBU- CUMOCTb
TeMIepaTypbl KUIIeHUs OT aTMOCPEPHOTro AaBJIeHUsl.

BnaxHocTb Bo3ayxa.

JHeprus TONJMBA. Y/leJibHas TeNJI0Ta CrOPaHUsL.

[IpuHIMnbl paboTbl TemoBbix aABuratesne. KIIJI TemsoBoro
JBUratess. TenJoBble ABATATE/U U 3alUTa OKpyKatwlei cpesibl (MC).

3aKOH cOXpaHeHHUsl U NpeBpallleH!s IHePTrUU B TeIJIOBbIX NPO- jeccax
(MQ).

JHemoncmpayuu
Hab6sroeHre 6pOyHOBCKOTO JBU>KEHUSL.

Ha6uonenve nuddysum.

Hab6tojeHre siBJIeHMH CMaYMBaHUS Y KallWJJISIPHBIX SIBJIe- HUH.
Ha6J1tojeHre TenJI0BOro pacuiipeHust TeJl.

M3MeHeHMe faBJjieHUs rasa NpU W3MeHEHWH 06bEMa M Harpesa-
HUU WJIH OXJIAXJEeHUU.

6. IlpaBusa M3MepeHUs1 TeMIepaTyphI.

7. Buppl Tensonepenayu.

8. Oxutak/ieHue NIPU COBeplLIEHUH PabOThI.

9. HarpeBaHue npu coOBeplLIeHUU PabOThl BHELTHUMHU CHUJIAMH.

10. CpaBHeHMe TeNJIOEMKOCTEMN pa3IMYHbIX BELECTB.

11. Ha6ustozeHue KUIeHus.

G Wi

12. Ha6urofeHue MOCTOSIHCTBA TEMIIEPATYPhI IPH IJIaBJIEHHUU.
13. Mojeny TemnJoBbIX IBUTATEJEH.

Jabopamopnsvie padbomot u onvimul



1. OmnbITel N0 OOHApPYKEHUIO AEHUCTBUSA CHUJ MOJIEKYJISPHOTIO MpHU-
TSKEHUS.

2. OnbIThl MO BbIPALlMBAaHUIO KPUCTAJNJIOB MOBAapeHHOW COJHU WU
caxapa.

3. OnmbITBl 1O HaOJIOJEHUI0 TEMJOBOIO paclIMpeHusi TIas3oB,
KUJIKOCTEHN U TBEPBIX TeJl.

4. OmnpepesieHue JaBJeHUs BO3/yxa B 6asJIoHe WIIPULIA.

5. OnbITh], JeMOHCTPUPYIOIIME 3aBUCUMOCTb JAaBJEHUS BO3/JyXa OT
ero o6'b€Ma 1M HarpeBaHHUs UJIN OXJIaXJeHUs.

6. IlpoBepka rumoTesbl JUHENHONW 3aBUCUMOCTHU JJUHbI CTOJIOHKA
KUJKOCTH B TEPMOMETPUYIECKOHN TPYyOKe OT TeMIIepaTypPhI.

7. HabsrogeHue W3MeHeHHWsI BHYTPEHHEH 3HEPTHH TeJia B pe3yJib-
TaTe TelJollepefjayd U paboThl BHELIHUX CHUJI.

8. HcciepnoBaHve sBJEHHS TeNJIOOOMEHa INPU CMEMIMBAaHUU XO-
JIOJIHOM Y ropsiyer BOJbl.

9. OmpepeseHue KOJIMYeCTBA TEMJIOTHI, MOJYYEHHOr0 BOJOH IpU
TeIJIOOOMEHE C HarpeTbIM MeTaVINYeCKUM [[UIUHIPOM.

10. OnpegeneHne yaebHOU TeIJIOEMKOCTH BellleCTBa.

11. HccnepnoBaHue nmpouecca UCHapeHHUsl.

12. OnpejiesieHrEe OTHOCUTE/bHOW BJIAXXKHOCTH BO3AyXa.

13. OnpepesieHue yeJbHON TENJIOTHI NJ1aBJAEHUS JIbJA.

Paspen 7. dieKTpUyecKre M1 MarHUTHbBIE sIBJIeHUS

dnexTpusauusa Tes. /JBa poja 3JIeKTpUYeCKUX 3apsjoB. Bsaumo-
JIeACTBUE 3apsDKeHHbIX Tesl. 3akoH KysioHa (3aBUCHMOCTb CHJIBI
B3aMMO/IEMCTBUSI 3apsKEHHBIX TeJ OT BEJMYMHBI 3apsi/loB U PacCTo-
SIHUS MEX/y TeJaMH).

JnexkTpuyeckoe mosie. HanmpskéHHOCTb  3JIEKTPUYECKOTO  IOJIS.
[IpyHIMO Cyneprno3uLuy 3JeKTPUYeCcKUX ImoJed (Ha KayecTBEHHOM
ypOBHeE).

HocuTenu a/eKTpUYECKUX 3apsA0B. JJeMeHTapHbIN 3JIeKTpUuYe- CKUH
3apsaa. Crpoenue artoMa. [IpOBOJAHMKM H  JAUIJIEKTPUKH. 3aKOH
COXpaHEeHHU 3JIEKTPUYECKOro 3apaja.

JJIeKTPUYECKUH TOK. YCJIOBUS CYIeCTBOBAHUS 3JIEKTPUUECKOTO TOKA.
WCTOYHHUKM TOCTOSIHHOTO ToOKa. JleHCTBUS 3JIEKTPUYECKOrO0 TOKa
(TemsoBOe, XMMHYECKOe, MarHUTHOe).  JJIEKTPUYECKHH  TOK B
YKUJKOCTSIX U ra3ax.

Jnexktpuyeckass nenb. Cuya ToKa. IJJIEKTPUUECKOe HampsiKeHHUe.
CompoTuBJIeHHEe NPOBOJHUKA. YJeJIbHOE CONPOTUBJIEHHE BeleCTBa.



3akoH Oma jgsia yvacTka Lenu. [lociefoBaTesbHOe W NapasjesbHOe
coeJIMHEHU e MPOBOJHUKOB.

PaboTa ¥ MOLIHOCTb 3JIeKTpUUeCcKoro Toka. 3akoH Jxoynasa— JleHua.
JJIeKTpHUYEeCKHUe [eNH U MOTPeOUTEeNN 3TeKTPUIECKON 3HEP- TUH B OBITY.
KopoTkoe 3aMbikaHue.

[locTossHHBIE MarHUTHL. B3auMojelcTBHE IOCTOSSHHBIX MarHu- TOB.
MarHuTHOe 1noJie. MarHuTHOe 1noJie 3eMJIM U ero 3HayeHue JIJIs1 >KU3HU Ha
3emsie. OnbIT 3JpcTresa. MarHuTHoe 1OJie 3JIEKTPUYECKOTO TOKa.
[[puMeHeHU e 3JIEKTPOMAarHMTOB B TeXHUKe. /lelicCTBHe MarHUTHOTO MOJIs
Ha TMPOBOJAHHUK C TOKOM. IJJIEKTPOJBUTraTeJNb IMOCTOSHHOTO TOKa.
Hcnonb3oBaHMe 3JIeKTpoABUraTesied B TEXHUYECKUX YCTPOMCTBax M Ha
TpaHCIOpTe.

OnbiThl @apasies. SIBjeHHe 3/1€KTPOMarHUTHOW UHAYKUUU. [IpaBuio
Jlenna. 3JnekTtporeHepaTop. CHocoGbl MOJIyYeHUS 3JIEKTpUde- CKOU
3HEePrUH. IJEKTPOCTAHIIMU HA BO30OHOBJISIEMbIX HCTOYHUKAX 3HEPTUH.

Hemoncmpayuu
1. JusekTpusanus TeJ.

N

JlBa po/ia 3/1eKTpUYECKUX 3apsi/I0OB U B3aUMO/IeCTBUE 3apsi- }KEHHBIX
TeJl.

YCcTpOHUCTBO U leHiCTBUE 3JIEKTPOCKOIMA.
JyeKTpocTaTH4ecKast HHAYKLUS.

3aKOH COXpaHEHHUS 3JIEKTPUYECKHX 3aPs/I0B.
[IpOBOJHUKY U AU3JIEKTPUKHU.

MogenpoBaHue CUJIOBBIX JUHUHN 3J1EKTPUYECKOTO MOJIs.

N EWw

M CTOYHUKM IOCTOSTHHOTO TOKaA.

9. /lelicTBUSA 3/IEKTPUUECKOTO TOKA.

10. J/J1eKTpUYECKUN TOK B XKUJKOCTH.

11. T'a3oBbIi pa3psf.

12. W3MepeHUe CUJIBbI TOKA aMIIEPMETPOM.

13. UsMepeHUe 3/1eKTPHUYECKOI0 HANPSXKEHNS BOJIbTMETPOM.
14. PeocTaT 1 MarasuH CONPOTUBJIEHUM.

15. BsauMozelicTBHe OCTOSSHHBIX MarHUTOB.

16. MojsennpoBaHHe HEBO3MOXXHOCTH pa3/iesieHHs T0JII0COB Mar- HUTa.
17. MopenupoBaHHe MarHUTHBIX I10JIed TOCTOSTHHBIX MarHUTOB.
18. OmbIT IpcTena.

19. MarsHuTHOe noJie TOKa. JIeKTPOMarHur.

20. JlelicTBMe MarHUTHOTO MOJI1 HA IPOBOJHUK C TOKOM.

21. dneKTpoABUTaTE] b NOCTOSHHOIO TOKA.



22.
23.
24.

25.

HccnenoBaHue sSIBJIEHUS 3JIEKTPOMAarHUTHOM UHAYKIMU.
OnbiTel Papajes.

3aBUCUMOCTb HanpaBJ/ieHUAd WHAYKIUMOHHOI'O TOKa OT YCJIOBI/Iﬁ ero
BO3HHWKHOBEHMHA.

SneKTporeHepaTop IMOCTOAHHOTI'O TOKa.

Jlabopamopnuvie padomovt u onvimul

1.

v

10.

11.

12.

13.
14.

15.

16.

OnbITHl N0 HAOJIOAEHHUIO 3JIeKTPU3ALUM TesJ HHAYKIUEeH U Npu
COTIPUKOCHOBEHUH.

HUccnenoBaHre [eMCTBUS 3JIEKTPUYECKOTO I0JISI Ha MPOBOJHUKHU U
JI3JIEKTPUKH.

C6bopka W mnpoBepKa pabOThl 3JeKTPUYECKOH LieNd MOCTOSHHOTO
TOKa.

H3MepeHue U peryJiMpoBaHUe CUJIbI TOKA.

H3MepeHue U peryJiMpoBaHHe HANPSKEHHUS.

HUccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO Yepe3 pe- 3ucTop,
OT CONPOTHUBJIEHUS] PE3UCTOPA U HANIPSXKEHUS Ha pe3u- CTope.
OnbITHI, J€MOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPUYECKOTO CO-
NPOTUBJIEHUA NPOBOAHUKA OT €ro JJIMHBI, [IJIOLA/M NoNeped- HOTo
ce4eHUs U MaTepHaJa.

[IpoBepka mpaBUJa CJ0XKEHHWS HANpsSHKEHUH TpU  TNOcjefoBa-
TeJbHOM COeJJUHEHUH JiByX Pe3UCTOPOB.

[IpoBepka mnpaBW/a AJ CWUJBl TOKa NPH NapasjleIbHOM COefu-
HEHUU pe3UCTOPOB.

OnpepesneHde paboTbl 3JEKTPUYECKOrO TOKA, HAYyLIero 4yepes
pe3ucTop.

OnpefesieHre MOLIHOCTH 3JIEKTPUYECKOTO TOKA, BbljessieMOW Ha
pesucrope.

HccnenoBaHre 3aBUCUMOCTH CUJIbI TOKA, UAYIEro Yepes JaM- oYKy,
OT HallpsDKeHMs Ha Hel.

Onpepenenue KII/| HarpeBaTess.

HUccnepoBaHWe MarHUTHOTO B3aMMOJEMCTBUS MNOCTOSHHBIX Mar-
HUTOB.

W3yyeHHe MarHUTHOrO M0/ NOCTOSHHBIX MAarHUTOB IpU HX
00be/JMHEHNH U PA3/IeIEHUH.

UccnenoBaHue [eHCTBHUA 3J€KTPUYECKOTO TOKA Ha MarHUTHYIO
CTpeJIKY.



17. OnbIThI, AEeMOHCTPUPYIOIHME 3aBUCUMOCTb CHJIbI B3aUMOJeN- CTBUS
KaTyIIKH C TOKOM M MarHWTa OT CHJIbI TOKAa M HallpaBJie- HUsI TOKA B
KaTyIlKe.

18. H3yyeHue gelcTBUSA MAarHUTHOIO M0JI1 HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHUe U U3y4eHHE PAOOThI 3JEKTPOABUTATEIS.

20. Usmepenue KII/] asiekTpoaBUraTeIbHON YCTAaHOBKH.

21. OnbITHI 10 UCCJIE/JOBAHUIO IBJIEHUS 3JIeKTPOMAarHUTHON UHAYK- LIUU:
vcclefloBaHWe M3MeHEeHWH 3HayeHWsl M HalpaBJeHUsl UH-
JYKLMOHHOTO TOKa.

9 knacc

Pa3aen 8. MexaHn4yecKHe ABJIEHUS

MexaHn4yeckoe pABvxeHHe. MaTepuasibHas Touka. CucTeMa OTCYéTa.
OTHOCUTEJIBHOCTD MeXaHU4eCKoro JABUKEHHUH. PaBHOMepHOe
NpsAMOJIMHEHHOE JABUXKEHUe. HepaBHomepHoe NpAMOJIMHEHHOE
ABr>KeHue. CpelHAA U MTHOBEHHAA CKOPOCThb TeJsla IIPU HepaBHOMEPHOM
JBUKEHUU.

YckopeHue. PaBHOyckopeHHOoe NpsIMOJIMHeHHOe JBuXeHue. CBo-
ooaHoe nageHue. OnbIiTh [asuies.

PaBHOMepHOe [BW)XeHHe IO OKpY»HOCTH. [lepuoj M yacTtoTa 06-
pamenusa. JluHelHad W yrjoBasg CKOpoCTH. lleHTpocTpeMuTesbHOE
YCKOpeHHe.

[lepBbiii 3akoH HbloToHa. Bropoit 3akoH HblooToHa. TpeTuit 3a- koH
HbrotoHna. [IpyuHIMn cynepnosuLuu CUII.

Cnna ynpyroctu. 3akoH ['yka. Cusia TpeHMA: CUJIa TPEHUS CKOJIb-
JKeHU, CUJIa TpeHUd NOKOs, Apyryue BUJbI TPEHUS.

Chna TAXKECTM M 3aKOH BCEMUPHOTO TATOTEHUA. YCKOpPEHHe CBO-
6oxHOro mnajeHus. JlpmxkeHue miaHeT Bokpyr CosHua (MC). Ilepas
KOCMHYecKasi CKopocTb. HeBeCOMOCTBb U eperpysku.

PaBHOBecue MaTepuaJbHOM TOYKH. AGCOJIIOTHO TBEpJOE TeJlo.
PaBHOBecHe TBEpAOro TeJsa € 3aKPeNJIEHHON 0Cblo BpallleHUs1. Mo- MEHT
cuJibl. LleHTp TsaKecTH.

WMnysabc Tesa. M3MeHeHMe wuMnyJsbca. MMmnyabc cuabl. 3akoH
coxpaHeHHUs uMnyJibca. PeakTuBHoe aBmwxenue (MC).

MexaHW4eckasi paboTa U MOIHOCTb. PaboTa CHUJI TSXKECTH, YIIPY- TOCTH,
TpeHusi. CBfI3b 3HepruM U paboThl. [loTeHLMa/lbHasi 3Heprus TeJa,
NOAHATOTO HaJ MOBEPXHOCTbIO 3eMJ M. [loTeHIuanbHas 3Hep- THUA
oKaToM npyxuHbl. KuHeTH4yeckas sHeprus. TeopeMa o KMHe- TU4YECKOH
9Hepruy. 3aKOH COXpPaHEeHH MeXaHU4eCKOH 3aHepTruu. JJemoncmpayuu



o U1 W

8.
9.

10.
11.

12.
13.

14.
15.
16.

HabnofeHne MeXaHMYecKOTO /[BHXKEHMS TesJa OTHOCHUTEJNbHO
pa3HBIX TeJ OTCYETA.

CpaBHeHHe NyTel U TPAeKTOPUH JIBUXKEHUS OJHOTO U TOTO e TeJa
OTHOCHUTEJ/IbHO PAa3HbIX TeJ OTCYETA.

W3MepeHHUe CKOPOCTU U yCKOPEHUS IPSIMOJIMHEWNHOT O IBUXKe- HUS.
HUccnenoBaHre NPpU3HAKOB PABHOYCKOPEHHOTIO JIBUKEHUSL.
Hab6urojeHne BUXKeHHUS TeJla 110 OKPYKHOCTH.

HabnofeHrne MexaHU4YeCKUX AABJ€HUH, IPOUCXOAAIINX B CU- CTEMe
oTcuéta «Tesexxka» 0NpU €€ paBHOMEPHOM M YCKOPEHHOM
JIBU>KEHHMH OTHOCUTEJIbHO KabuHeTa QU3UKHU.

3aBUCUMOCTb YCKOpEeHHUA TeJsia OT MACChI TeJa U ,qeﬁCTByrou_(eﬁ Ha
HEero CHJIbI.

Ha6sro/jeH1e paBeHCTBa CUJI PU B3aUMOJ€HCTBUH TeJl.
M3MeHeHUe Beca TeJsa IPU YCKOPEHHOM JIBHXKEHHU .
[lepesaya UMITysIbCA TPU B3aUMOJEHCTBUH TEJI.
[Ipeo6Gpa3oBaHusl 3HEPTUH [TPU B3aUMOJIECTBUU TEJL.

CoxpaHeHHe HUMIIyJIbCa NIPpU HEYIIPYTrOM BSHI/IMOL[ef/'ICTBI/II/I.
CoxpaHeHHe UMIIyJibCa NIpHU abCOJIIDTHO ynpyrom BSaHMOﬂeﬁCTBHH.

Hab6stojeH1e peaKTUBHOTO JIBU>KEeH U,
CoxpaHeHMe MeXaHUYeCKOH 3Hepryuy NpYU CBO6OAHOM MNaJIeHUH.

CoxpaHeHHe MeXaHMYeCKOW SHepruy NpU [ABIKEHUU Tesa IOJ
JIeACTBUEM IPYKUHBL

Jlabopamopnvie padbomot u onvimul

1.

KoHcTpyupoBaHue TpakTa [iisl pa3roHa W JasbHelIlero paBHO-
MEpHOTI0 JIBIKEHUS IapUKa UIN TEJIEXKH.

OmnpeneneHue cpeflHEH CKOPOCTU CKOJIbXKEHUsI OpycKa WU JBU-
»KEHUS IIapUKa M0 HAKJIOHHOU MJIOCKOCTH.

OnpejiesieHre YCKOPEHUS TeJjla IPU PAaBHOYCKOPEHHOM JIBUXKe- HUU
M0 HAKJIOHHOY MJIOCKOCTH.

WUccnenoBaHre 3aBUCMMOCTH NYTH OT BPEMEHU IPU PABHOYCKO-
PEHHOM /IBIXKEHUU 6e3 HauaJIbHOW CKOPOCTH.

[IpoBepka runoTe3bl: €C/IM MPU PABHOYCKOPEHHOM JIBHKEHUU Ge3
Ha4yaJIbHOM CKOPOCTHU MYTH OTHOCATCS KaK psiJi HEYETHBIX YHCEJ, TO
COOTBETCTBYIOIE MPOMEXKYTKH BpEMEHH OJIMHA- KOBBI.
WUccnenoBaHre 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBXKEHHUS OT CH- JIbI
HOPMaJIbHOTO JIaBJIEHUSI.

Omnpenenenue k03ddUIeHTa TPEHUS CKOTbXKEHUS.

OnpejesieHre )KECTKOCTH NMPY>KUHBL.



9. OmnpepeneHue paboThbl CUIbl TPEHUS NPU PAaBHOMEPHOM J[BUXKe-
HUHU TeJla [10 TOPU30HTATbHOUN TOBEPXHOCTH.

10. OnpefneneHue paboTbl CUJbl YOPYTrOCTU NpPU NOABEMe rpysa C
HCII0JIb30BAaHHWEM HEIMO/BUKHOT0 U OJBI>KHOTO GJIOKOB.

11. H3yyeHue 3aKOHA COXpPaHEHUS SHEPTHUU.

Pa3gen 9. MexaHH4YecKHe K0OJIe6aHUA U BOJIHBI
KonebatenbHoe fBrkeHHe. OCHOBHble XapaKTePUCTUKHU KoJieba- HUM:
epyoJi, 4YacToTa, aMIUIMUTyZa. MaTeMaTU4eCKMH U NpPYKUH- HbIU
MasATHUKMU. [IpeBpaleHre SHEPTUH IPH KOJIe6ATETbHOM [JIBU- XKEHHUU.
3aTyxatouiue KojebaHus. BoiHyk/1eHHbIe Kosie6aHus. Pe3oHaHC.
MexaHuyeckre BoJIHbL. CBOWCTBA MeXaHUYECKHUX BOJIH. [Ipo-
JloJibHble U IoNepeyHble BOJIHBL. /IJIMHA BOJIHBI U CKOPOCTb €é pac-
npocTpaHeHUs. MexaHUUYeCKYe BOJIHbI B TBEPJOM TeJle, CelicMUuye-
ckue BoJiHbl (MC).
3Byk. 'poMKocTb 3Byka M BbIcOTa ToHa. OTpaxeHue 3ByKa. HH-
dpasByK U yIbTPa3BYK.
Hemoncmpayuu
1. Ha6usromeHue KosiebaHUM TeJ MO/, JeMCTBUEM CUJIbI TSXKECTH Y CUJIbI
YOPYTOCTH.
. HabnoneHue KosiebaHu# rpy3a Ha HUTH U Ha IPY>KUHe.
Ha6.1toieHre BBIHYK/,eHHBIX KoJle6aHUH 1 pe30HaHca.
. PacnpocTpaHeHue npo/j0/IbHBIX U ONIEPEYHBIX BOJIH (HA MO/Jie- JIH).
. HaGnromeHre 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
. AKyCTHYeCKHU pe30HaHC.
Jlabopamopuwie padomot u onvimul

o Ul AW N

1. OnpenesieHHe 4aCTOThI U MEPUOJia KOoeGaHUNA MaTeMaTHYeCKOo- To
MasiTHUKA.

2. OmpegesieHHe YacTOTbl U MepHoAAa KoJieGaHUH NTPYKUHHOrO Ma-
SITHUKA.

3. UccnepoBaHMe 3aBUCHMOCTHY NEPHO/A KOJIe6aHUH MOBEIIEHHO- T'0 K
HUTH I'py3a OT AJMHbI HUTHU.

4. UccnepoBaHue 3aBUCHMOCTH TepUOJAa KOJIeGAHHUU MTPY>KUHHOIO
MasiTHHKA OT Macchl Irpysa.

5. [IpoBepka He3aBUCHUMOCTH TNepuoZa KoJsiebaHUH Trpy3a, IojBe-
LIEHHOT0 K HUTH, OT MaccChl Irpysa.

6. OmbBITHI, AEMOHCTPUPYIOIIHME 3aBUCUMOCTh IlepHoAa KoJeGaHUU
MPYKHUHHOTO MasiTHUKA OT MacChl Ipy3a U }KECTKOCTH NPY- )KUHBI.

7. U3MepeHue yCKOpeHUs CBOGOJHOTO MaJleHus.



Pazpesn 10. dieKTpOMarHMTHOE M0JIe U 3JIEKTPOMarHUTHbIE BOJIHbI

JJIeKTpOMarHMTHOe TMoJe. JJIeKTPpOMarHUuTHble BoJIHbL. CBOMCTBa
3JIEKTPOMArHMuTHBIX BOJIH. [MIkasa 3JIEKTPOMArHMuTHbBIX BOJIH. Hc-
IMOJIb30BaHHE 3JIEKTPOMATrHUTHBIX BOJIH JIA COTOBOU CBA3MU.

JyieKTpoMarHuTHas npupoga cBera. CKopocTb cBeTa. BosiHOBbie
CBOMCTBa CBeTa.

Hemoncmpayuu

1. CBo¥icTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.

Jlabopamopnwvie padomot u onvimul
1. H3ydeHue CBOHCTB 3JIEKTPOMAarHMUTHBIX BOJIH C [OMOLIBIO MO-

6ubHOTO TesedoHa.

Pa3aen 11. CBeToBbIE ABJIEHUS

JlyyeBag Mogenb cBerta. McTouHuku cBera. [lpaMosinHeliHOe
pacnpocTpaHeHUe cBeTa. 3aTMeHUsA CosiHLa U JlyHbel. OTpakeHUe CBeTa.
[l110ckoe 3epKasio. 3aKOH OTpPaXKeHHUs CBeTa.

[IpesioMyieHMe cBeTa. 3aKOH NpeJsioMyieHUs cBeTa. [lojiHOe BHyTpeHHee
oTpakeHue cBeTa. Mcnosib30BaHMe NOJIHOTO BHYTPEHHEr0 OTPaXKeHHUS B
ONTHUYECKUX CBETOBOAX.

Jluuza. Xon saydyeir B sinH3e. OnTudeckas cucreMa QoToammapa- Ta,
MukKpockona u Tesneckona (MC). [1a3 kak onTuyeckas cHUCTeMa.
B130pyKoCThb U JalbHO30PKOCTb.

PassioxkeHue 6esioro cBeta B crnekTp. OnbiThl HbloToHa. Ciioxe- HUe
CHeKTpabHBIX 1BETOB. /lucnepcus cBeTa.

Jemoncmpayuu

1. IlpaMosMHelHOe pacnpocTpaHeHHe CBeTa.

2. OrTpaxeHue cBeTa.

3. TlonyyeHune wH300pakeHMH B IIJIOCKOM, BOTHYTOM U BBINYKJIOM
3epKaJjax.

4. TIlpenomJieHue cBeTa.

5. OnTuyecKkui CBETOBO/I.

6. Xopn sydelt B cobuparoliei JUH3e.

7. Xopj Jiyded B paccenBaloller JIMH3E.

8. [IlosiyyeHue u3o6parkeHUH € MOMOILbIO JIMHS.

9. IlpuHuun gerctBusa GpoToanmapaTa, MUKPOCKOTA U TEJIECKO- Ma.

10. Mogeab ria3sa.
11. PaznoxeHue 6ej10T0 CBeTa B CIIEKTP.
12. IMosyyeHue 6es10TO CBETA IPH CJI0’KEHUHU CBETA PAa3HbIX [IBETOB.

Jlabopamopnsvie padbomut u onvimal



1. UccnenoBaHre 3aBUCHUMOCTH YrJla OTPaXKeHHUsI CBETOBOTO Jiyya OT
yrJia najieHusl.

2. U3yyeHne XxapaKTepUCTUK H300paXKEHHUs MpeJMeTa B IJIOCKOM
3epKajie.

3. UccnenoBaHue 3aBUCUMOCTU YTJia MPeJOMJIEHHsS] CBETOBOIO JIy- 4a
OT yTJia NaJIeH!s1 Ha TPaHUIE «BO3AYX—CTEKJIO».

4. TlosiyyeHHe U300paXKEHUH C MOMOIIbIO COOGUparoIen JIUH3bI.

5. OnpegeseHvie (QOKYCHOr'O pACCTOSIHUSI W ONTHYECKOW CHJIbI CO-
6uparoll el JUH3BbI.

6. OnbITHI 10 PA3JIOXKEHUIO OEJIOTO CBETA B CIIEKTD.

7. OnbITHl 110 BOCHPHUSITHIO LBETA NPEAMETOB NPHU UX HAGJIIOJEHUHU
yepe3 1IBETOBbIE QUIBTPBHL.

Pa3zaen 12. KBaHTOBBIE SIBJIEHUSI

OnbiThl Pe3depdopsa 1 niaHeTapHass MoJiesib aToMa. MoJiesib aTo- Ma
Bopa. UcnyckaHue u norJioujeHre cBeta aToMoM. KBaHThL JIU- HelyaTbie
CHEKTPBHI.

PagnoakTuBHOCTh. Anbda-, 6eTa- U ramma-usnaydeHus. CTpoe- Hue
aToMHOro f/pa. HyksioHHas mozesb aToMHOro s/ipa. U30Tonsbl.
PaguoakTuBHBIe npeBpauieHus. [lepuo nonypacnajia aTOMHBIX si/iep.

fAnepHble peakyuu. 3aKOHbl COXpaHEHUSl 3apsOBOTO U MacCOBO- IO
YHceJs. JHePTHsl CBSI3U aTOMHBIX sifiep. CBSI3b MaccChl U 3HepTUH. Peakuuu
CUHTe3a U AiesieHusd aep. Mctounuku anepruu CostHna u 38é3. (MC).

fAnepHas sHepreTuka. [lelicTBUA pajUOAKTUBHbBIX U3JIyYeHUN Ha
*kuBble opranusmbl (MC). Jemoncmpayuu
1. CneKTpblI U3/Iy4YeHHS U MOTJIOIEHHUS.
CreKTpbl pa3/IMYHbIX Fa30B.
CnekTp Bogopo/a.
Hab6usmozeHue TpekoB B KaMmepe BusbcoHa.
Pa6oTa cuéTyrKa HOHU3UPYIOIUX U3TYIEHUH.
Perucrpanus u3JydeHus: IPpUPOHBIX MUHEPAJIOB U MPOAYK- TOB.

SR O

Jlabopamopnsvie padomot u onvimul

1. HaGuro/1eHMe CIJIOMIHBIX U INHEHYAThIX CIEKTPOB U3JIyde- HUSL.

2. UccrenoBaHve TpeKOB: H3MepeHHe SHEepPrud 4YacTHILbl 10 TOp-
MO3HOMY NyTH (110 ¢poTorpadpusam).

3. U3mepeHue paZiu0aKTHBHOTO QOHA.

IloBTOPUTE/IBHO-060061A0 U MOAYJIb

[IoBTOpUTE/NBbHO-0600IIAIOIUN  MOAYJIb MNpeJHAa3HAYeH [Jsd CHU-
CcTeMaTH3allMd U 0000IeHHs NpPeJIMETHOTO COoAep)XaHWsI U OIbITa



JlesITeJIbHOCTH, IPUOGPETEHHOTO NMPU U3YYEHUU BCero Kypca Gpusu- Ky, a
TaKXe Jijisl oAroToBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K- 3aMeHY 110
dusuke AJ15 06y4aloLKUXCs, BbIOPABILIUX 3TOT Y4eOHbBIN IpejMeT.

[Ipy wu3y4eHUH [JAHHOTO MOJYJI pPeaJusylTcd U CHUCTEMATHU3U-
PYIOTCS BUJBI AeATEJbHOCTH, Ha OCHOBE KOTOPBIX OOecledynBaeTCs
JOCTH>KeHWe TNpeJAMeTHbIX U MeTalpeAMeTHbIX IJIaHUPYeMBbIX pe-
3yJIbTAaTOB 00y4YeHUs, GOpPMHUpPYyeTCcs eCTeCTBEHHO-Hay4Has TIpaMoOT-
HOCTb: OCBOEHHE Hay4YHbIX METO/I0B UCCJIel0BaHUSA ABJIEHUHN IPUPO- bl U
TEXHUKH, OBJIaJleHHEe YMeHUSIMH OOBACHATh (U3UYECKUe sIB- JIEHUS,
NpUMeHsis T[OJIydeHHble 3HaHWs, pellaTb 3aJadyd, B TOM 4uCJIe
KayeCcTBEeHHbIE U 9KCIIepUMeHTAIbHbIE.

[I[pyHIMNIKMAIbHO JAesATeJbHOCTHBIA XapakTep [JaHHOTO pasjeJa
peasu3dyeTcd 3a CYET TOrO, YTO YyyallMecsl BBINOJHAKT 3aJlaHusi, B
KOTOPBIX UM NpeJJIaraeTcs:

6 HAa OCHOBE IOJIyYEeHHBIX 3HAHWU pACIIO3HABATh U HAYYHO OOBSICHATH
dusuyeckue sBJEHUS B OKpyXKalwollleldl MpUpOJe U MOBCeJ- HEeBHOMU
JKU3HU;

6 HCIOJIb30BaTb Hay4yHble MeTOJbl HCCJe[0BaHUS QU3NYECKUX SIB-
JIEHUW, B TOM 4MCJe [Jis NPOBEPKU TUIOTE3 U IOJIyYEHUs Teope-
TUYECKUX BbIBOJIOB;

6 O0'BSICHSTH Hay4YHble OCHOBbI HauboJiee BaXKHBIX [OCTH)KEHHH CO-
BpPEMEHHbIX TeXHOJIOTUH, HallpUMep, IPAaKTUUYECKOr0 UCMO0Jb30- BaHUS
Pa3/IMYHbIX UCTOYHUKOB SHEPTUU HA OCHOBE 3aKOHA Ipe- BpalleHUus U
COXpaHEeHHs BCEX U3BECTHBIX BU/IOB 9HEPTHUM.

Kaxkgasgs u3 TeM J[AaHHOrO pasjesia BKJKYAET 3KCIEPUMEHTaJbHOE
vcciaefoBaHue obobOuiarouero  xapaktepa. Paszgen  3aBepiuaeTtcs
MpoBeJleHHEeM JUAarHOCTUYEeCKOHW M OIeHOYHOW paboThl 3a KypcC OcC-
HOBHOM IIKOJIBI.



MIAHUPYEMBIE PE3YJIbTATbI OCBOEHWA YHEBHOIO
MPEAMETA «®UN3NKA» HA YPOBHE OCHOBHOI'O OBLUEIO
OBPA30OBAHUA

U3ydenune yde6Horo mnpegmetra «Pusrka» Ha YpOBHE OCHOBHOTO
006111er0 06pa30BaHUs I0KHO 06eCleuruBaTh JAOCTHXKEHHE CIEAYI0- [IUX
JINYHOCTHBIX, MeTalnpeAMeTHbIX W IpeIMEeTHBbIX 00pa3oBaTesb- HbIX
pe3yJIbTaToB.

JIMMHOCTHbIE PE3Y/IbTATDI

ITampuomuuecxoe éocnumanue:

—IpOosiBJIEHME HHTepeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO
pOCCUHCKON GU3NYECKOU HAYKH;

—IIeHHOCTHOE OTHOLIeHHWe K JIOCTM)KEHUSIM  DPOCCHHCKUX  y4é-
HbIXQU3UKOB.

I'pasicoanckoe u 0yxo6Ho-HPaAgCMEERHOE 60CRUMAHUE:

—TOTOBHOCTb K aKTHBHOMY Y4YacTHIO B OOCY>K/J€HHUH OOLIeCTBEHHO-
3HAQUUMbIX M ITUYECKUX TMpo6JieM, CBSI3aHHbIX C MpPaKTUYECKUM
NpHUMeHEHHUEM JOCTHKEeHUN QU3UKY;

—OCO3HaHHUE BaXXHOCTU MOpPaJbHO-3TUYECKUX NPUHIUIOB B Jefl-
TEJIbHOCTU Y4EHOTO.

Acmemuueckoe éocnumanue:

—BOCNPUSTHE 3CTETUYECKUX KadyecTB (GU3WYECKOM Hayku: eé rap-
MOHHUYHOTO TOCTPOEHUS], CTPOrOCTH, TOYHOCTH, JIAKOHUYHOCTH.
Ilennocmu nayunozo nosnanusn:

—OCO3HaHUe 1IeHHOCTH GU3NYeCKON HayKu KaK MOLIHOI'0 UHCTPY- MEHTa
NO3HAHHUS MHpA, OCHOBBI pa3BUTHUS TEXHOJIOTUM, Ba)KHeH- IIel
COCTaBJISAOILEN KYJIbTYPhI;

—pa3BUTHE HAy4YHOH JII0603HATEJbHOCTH, HHTepeca K HCCIe[0Ba-
TeJIbCKOH J1esITeJIbHOCTH.

Dopmuposanue Kyibmypol 300P06bs U IMOUUOHATBHOZ0 O1AZONONYUUA:

—O0CO3HaHHe IeHHOCTH 0e30macHoro o6pas3a >XU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpe, BAXKHOCTH MPaBUJ 6e30MacHOTO MoBeJe- HUsl
Ha TpaHCIOOpPTEe, Ha JOporaX, C 3JIEKTPUYECKUM U TEeIMJOBbIM
060py/J0BAaHUEM B IOMALIHUX YCJIOBUSX;

—c$opMUPOBAHHOCTDb HaBbIKa pedJIeKCUH, IPU3HAHKUE CBOErO Mpa- Ba Ha
OIMGKY W TAaKOro >Ke TIpaBa y [Jpyroro d4esoBeka. Ipydosoe
éocnumanue:



—aKTUBHOE y4yacTHe B pellleHWU NMPaKTUUeCKUX 3a/ad (B paMKax CeMbH,
IIKOJIBI, T[OPOJa, Kpasg) TEXHOJOTUYECKOW U COIMaJbHOU
HaNpaBJEHHOCTH, TPEOYIOIIHUX B TOM YHC/Ie U QU3NIECKUX 3HAHUM;

—HUHTepeCc K NPAKTUYECKOMY U3y4YeHHI0 Mpodeccui, CBsS3aHHBIX C
bU3UKO.

DKonozuueckoe éocnumanue:

—OpHeHTalus Ha MpUMeHeHne QU3NIECKUX 3HAHUH JIs pellleHUs 3a/1a4
B 06J1aCTU OKpY»Kalollled cpefibl, IJIJAHUPOBAHUSA MOCTYIKOB U OLlEHKHU
HX BO3MOXHbBIX MTOCJeJCTBUH JJIs1 OKPY»Kalollel cpejibl;

—O0CO3HaHHUe TJIOGAJBHOIO XapaKTepa 3KOJIOTMYECKUX MpobseM U
NyTel UX pelleHus.

Aoanmayus odyuarouiezoca K U3MeHAIOUWUMCA YCI08U- AM COUUATIbHOU U
npupoonoii cpeowl:

—IOTPe6HOCTh BO B3aUMO/IEMCTBUU NPH BbINTOJHEHHUU UCCIEI0BA- HUU U
NPOEKTOB (QU3NYECKOW HAMpPaBJEHHOCTH, OTKPBITOCTh OMNBITY U
3HAHUSAM JPYTHX;

—TMOBBINIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MpaKTU4ue- CKYIo
eI TeJIbHOCTD;

—noTpe6HOCTh B GOPMHUPOBAHUM HOBBIX 3HAHWH, B TOM uuciae ¢op-
MyJUpPOBaThb UJEH, NMOHATHUS, TUIOTe3bl 0 (U3UYECKUX OO'bEeKTax U
SIBJIEHUSIX;

—oco3HaHue JePUIUTOB COOCTBEHHbIX 3HAHUN U KOMIIETEHTHOCTEN B
o6siactu GU3UKY;

—IJIAaHUPOBAaHUE CBOEro pa3BUTHS B NpPUOOpPeTEeHUHM HOBBIX (uU3HU-
YeCKHUX 3HAHUH;

—CTpeMJIeHUe aHaJIUM3UPOBaTh U BBIABJIATH B3aUMOCBSI3U MPUPO- bl
oOmecTBa W 3KOHOMHKH, B TOM 4YHCJIe C HCIOJIb30BaHUEM OH-
3UYECKUX 3HAHUU;

—OIleHKa CBOUX JIEMCTBUU C YYETOM BJIMSIHUS Ha OKPYKAWILYIO Cpeny,
BO3MOXKHBIX I'106aJIbHBIX OCEICTBUM.

METAMPEAMETHbBIE PE3Y/IbTATbHI

YHuBepcabHble no3HaBaTe ibHble Ael‘;iCTBMFI

bazoevie nozuueckue oeiicmeus:

—BBbIABJIATh U XapaKTepPU30BaThb CyllleCTBEHHbIe MPU3HAKU 0ObEK- TOB
(aBneHuit);

—YyCTaHaBJMUBAaTb CYLeCTBEHHbIH MpPU3HAK KJaacCUPUKALUHK, OCHO-
BaHUS JJ11 00001[eHUs U CPAaBHEHUS;



—BBbISBJIATb 3aKOHOMEPHOCTU W NMPOTUBOPEYUs] B pacCMaTpUBae- MbIX
dakTax, JAaHHBIX W HAOJIOJ[EHUSX, OTHOCALIUXCS K ¢QU3UYe- CKUM
SABJIEHUSIM;

—BBIABJIATh NPUYHUHHO-CJIEJCTBEHHbIE CBSI3M MPU H3y4YeHUH Ousu-
YeCKUX SIBJIEHUN W NPOLECCOB; JieJaTh BbIBO/bI C MCIOJb30BAHU- €M
JeAYKTUBHBIX W  HWHAYKTUBHBIX YMO3aK/JIIYEHWH, BBIJBUTATh
TUIIOTE3bI 0 B3AUMOCBSA3X QU3NUYECKUX BEJTUYHNH;

—CaMOCTOSITeJIbHO BBIOMPATh CIOCOO pelleHUs yieOHOU pusnye- CKOU
3a/aud (CpaBHEHHWEe HECKOJIbKUX BapUaHTOB pellleHHs, BbI- 06Op
HauboJsiee MOAXOJSAIIET0 C YYETOM CAMOCTOSITEJNbHO BblJIeJIEH- HbBIX
KpUTepHeB).

Bbazosvie uccneoosamensckue oelicmeust:

—MUCIIOJIb30BAaTh BOMPOCHI KaK HMCCIEOBATEJbCKUM HHCTPYMEHT
MO3HAHMUS;

—MOpPOBOJUTHL MO CAaMOCTOSITEJbHO COCTAaBJIEHHOMY ILIaHY OIIBIT, He-
CJIOXHBIA GU3UYECKUN 3KCIEepUMEHT, Heb6OoJIblIoe UCCle/JoBaHUe
bU3MYeCcKoro sABJIEeHUS;

—OIleHUBaThb Ha NPHUMEHUMOCTb U [JOCTOBEPHOCTb UHPOpPMaLHUIO,
NOJIYYEeHHYI0 B X0/le UCCJIeJOBaHUs UM 9KCIIEPUMEHTA;

—CaMOCTOsITeJIbHO QOpMyJIUpOBaTh 0606IIeHUsT U BBIBOALI IO pe-
3yJbTaTaM NPOBeAEHHOr0 HAGJIIOIeHUs, OTIbITA, UCCIeJ0BaHUS;

—IpPOTHO3UPOBaTh BO3MOXKHOe JaJjibHelilllee pa3BUTHEe QU3NUECKUX
MPOIECCOB, A TaKXKe BBbIJBUTAThb NMPEAIOJI0KeHUsT 00 UX PAa3BUTHHU B
HOBBIX YCJIOBUAX U KOHTEKCTax. Paboma c ungpopmayueir:

—IpPUMEHSTD Pa3/INYHbIe METO/bI, HHCTPYMEHTHI U 3aIIPOChI PU MOUCKE
U oTbope HHOpPMALUU HJU [JAHHBIX C YYETOM MpeAJO- >KEHHOU
y4e6HOI drU3nvecKoi 3a1a4y;

—aHaJIM3UpOBaTh, CUCTEMATHU3UPOBATb W UHTEPIPETUPOBATb MH-
dbopManuio pa3MIHbIX BUJ0B U GOPM Npe CcTaBIeHHUS;

—CaMOCTOSITeJIbHO BBIOMPATh ONTUMasbHYI0 GOpMYy IMpeAcTaBjie- HUSA
HHOOpPMAIMK U WUIIOCTPUPOBAThL pelllaeMble 33Ja4d He- CJ0KHBIMH
cxXeMaMU, JMarpaMMaMy, HHOU rpadUKON U UX KOM- OUHALUSIMHU.

yHMBepcal’Ibele KOMMYHHUKATUBHbIE AeﬁCTBMﬂ

Obwenue:

—B XO0/ie O00CYyX/JeHHUsi y4eGHOro MaTepuasa, pe3yJbTaTOB JiaGopa-
TOPHBIX pPabOT W MPOEKTOB 33aJlaBaTh BOMNPOCHI IO CYLECTBYy 006-
CY’K/IaeMOU TeMbl U BbICKA3blBaTb W/IeH, HAlleJIEHHbIE Ha pellle- HUe
3a/lavM U No/iJiep>kaHue 6J1aroKeIaTeJIbHOCTH OOIIeHHUS;



—COIOCTaBJATh CBOU CYX/JEHUS C CYXXJAEHHUSMU JPyTUX y4acTHU- KOB
JAuajiora, obHapy>MBaTh pa3/uyue U CXOACTBO NO3ULUH;

—BbIpPAXXaTh CBOIO TOUKY 3pEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

—My6JIMYHO MPEACTABIATh Pe3yJAbTAThl BBIOJHEHHOr0 GU3UYECKO- T'O
ombITa (3KCIIepUMEHTa, UCCIe0BAHUS, TPOEKTa).

Cosémecmuasn oesmensvnocms (compyonuuecmeo):

—MNOHMMATh W  HCIOJIb30BaTh MNpPEeUMyIlecTBAa KOMAaHAHOHW U
WHAUBU/yaJbHONU paboOThl NpU pelleHUU KOHKpeTHOW ¢u3ndecKou
Nnpo6JieMbI;

—IOpPUHUMATbh LeJd COBMECTHOW [esTeJbHOCTH, OpraHHU30BbIBAaThb
IeUCTBUS TO e€ JOCTXKEHHUIO: pacupefesisiTh POJIH, OOCYXAATb
npouecchl U pe3yabTaTbl COBMECTHOW paboThl; 060061aTh MHEHUS
HECKOJIbKUX JII0Jel;

—BBINOJIHATL CBOK 4YacTb pPabOThl, JOCTUrasg KayeCTBEHHOIro pe-
3yJIbTaTa M0 CBOEMY HAIPABJIEHHUIO U KOOPAUHUPYS CBOH Jiel- CTBHSA C
JAPYTUMHU YJleHaMU KOMaH/bl;

—OIleHHBaTh KAa4eCTBO CBOEro BKJIaZida B OOLIMHA NMPOAYKT IO KpHUTe-
pUsM, CaMOCTOSITEJNbHO COOPMYy/JTHPOBAHHBIM yYaCTHUKAMH B3a-
UMOJIEUCTBUS.

yHMBepca)’Ibele pPEeErynaTmBHble AGFICTBMH

Camoopzanuzayusa:

—BBIAABJATh NPO6JEMbl B YXM3HEHHBIX U Y4YeOHBIX CHUTYaLMsX, Tpe-
OYIOLIMX [ pelieHus] U3NIECKUX 3HAaHUH;

—OpHEeHTHUPOBATHCS B PA3JMYHBIX MOJAX0JAaX MPUHATHS peLIeHUH
(MHAMBUYa/lbHOE, NPUHATHE pelleHusl B TpyIlllle, NPUHATHE pe-
HIeHU# rpynmnom);

—CaMOCTOSITE/IbHO COCTABJISATh aJIFOPUTM pelleHUsT GU3UUIECKON 3a/ja4uu
WJIM TJIAaHA MCCJIEJJOBaHUSA C Y4YETOM HMEIIIUXCS pecyp- COB HU
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUpPOBaTh MpeAJara- eMble
BapHaHThI pelleHUH;

—/les1aTh BbIGOP M 6paTh OTBETCTBEHHOCTD 3a pelleHUe. CamoKonmpois
(pegpnexcun):

—/laBaTh aJIEKBAaTHYIO OIEHKY CUTyal[MU WM TNpejaJaraTb IJaH eé u3-
MEeHeHHs;

—OOBSICHATb MPUYHUHBI [JIOCTHXKEHUS (HEJOCTHXKEHHUS) pPe3yJIbTaTOB
JlesITebHOCTH, ZIJaBaTh OLleHKY MPHUOGPETEHHOMY OTIBITY;

—BHOCUTh KOPPEKTHUBBI B JIESITEJbHOCTH (B TOM YHCJIE B XOJ| BBINOJ-
HeHUs GU3UYECKOTO MCC/IeJOBAHUS UM NMPOEKTA) HA OCHOBE HO- BbIX



00CTOSITE/NILCTB, U3MEHUBIIUXCS CUTYallMH, YCTAaHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYHOCTEH;

—OILleHMBAaTb  COOTBETCTBUE  pe3ysjbTaTa UeJd U  yCJIOBUSIM.
IMouuoOHaANbHBLIL UHMENLIEKN:

—CTaBUTb cebs Ha MeCTO JApPYroro 4yejoBeKa B XOJie CIOpa WM JHUC-
KYCCHM Ha Hay4YHYIO TEMY, IOHUMAaTb MOTHBBI, HAMEPEHUS U JIO- TUKY
Jpyroro.

Ipunamue ceds u opyzux:

—IpU3HaBaTb CBOE NMPABO Ha OIMOKY NPU pelieHUU PU3NYECKUX 3aJad

WJIM B YTBEPXKJeHUAX HAa HAy4YHble TEMBI M TaKOe Ke [IPpaBo APyroro.

MPEAMETHbBIE PE3Y/IbTATDI

7 knacc

[IpeagMeTHBIE pe3ysbTaTbl Ha 06Aa30BOM YpPOBHE JOJ/DKHBI OTpPaXKaThb
cHOPMHUPOBAHHOCTD Y 06YUYAIOIUXCS YMEHUM:

—MHCIO0JIb30BaTh MOHATHUA: QU3WYECKMe U XUMHUYECKHe SIBJIEHUS;
HabJII0/IeHNe, JKCIEepHUMEHT, MOJieJb, TUI0Te3a; eJWHUIbl (U3U-
YeCKUX BeJIMYMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUSA Bellle- CTBa
(TBEpmoe, KUJKOe, Tra3000pa3HOe); MexaHWYECKOe [IBHXKeHHe
(paBHOMepHOe, HEpPAaBHOMEPHOE, MPSMOJMHENHOE), TpAEKTOopHs,
paBHOJeUCTBYWOIIAsA CcuJ, JOebopmanus (ympyras, IIacTHYecKas),
HEBECOMOCTb, COOOIIAIOIINECS COCYbI;

—pasnuyaTth ABieHUs (AudysHsa; TemsoBoe JBH)XKEHHe 4YaCTHI, Be-
IIeCTBa; paBHOMEPHOE /[BWXKEHHE; HEPaBHOMEPHOe [IBUXKEHUE;
WHepUMs; B3aWMOJIEMCTBUE TeJs; PAaBHOBECHE TBEPABIX TeJ C 3a-
KpeIJIEHHOW OCbl0 BpallleHUs; Nepejadya J|aBJeHUs TBEPAbIMH Te-
JIaMH, KUJIKOCTSIMH M radaMy; aTMocpepHoOe JaBjeHUe; IJaBa- HUE
TeJ; TpeBpallleHUs] MeXaHWYEeCKOW SHEepruu) 10 OMNHUCAHUI0 UX
XapaKTepPHbIX CBOWCTB M HA OCHOBE OMNbITOB, JIEMOHCTPUPYIO- I[UX
JlaHHOe GU3UYECKOE SIBJIEHUE;

—pacno3HaBaTh MNPOSIBJIEHHE M3YYeHHbIX (GU3NYECKHUX SBJEHUH B
OKpY’>KaIILIeM MHUpe, B TOM 4ucjie pU3UIeCKUe siBJIeHUs B MIPU- POJE:
MpUMepHI JIBHXKEHHUS C PA3/IMUHBIMH CKOPOCTSIMU B KUBOM M HEXHBOU
NpUpOJie; AeNUCTBUE CUJIbl TPEHUSI B MPUPOJIe U TEXHU- Ke; BJHsSHUE
atrMocdepHOro AaBjieHUsI Ha >KUBOM OpPraHU3M; IJIa- BaHHE PHIO;
pblYard B TeJjie 4YeJIOBEKA; IPU ITOM MEPEBOJAUTb MPAKTHUYECKYIO
3aJlayy B y4eOHYI0, BbIJIeJSATh CYLeCTBEHHbIEe CBONCTBA/NMpPU3HAKU
bU3UYECKUX SIBIEHUH;

—OIUCHIBAaTh M3Y4YEHHblEe CBOMCTBA TesJ U PU3UYECKHE SIBJIEHUS, HC-
noab3yss ¢usnyeckde BeJUYUHbI (Macca, 006bEM, MJOTHOCTb Be-



11eCTBa, BpeMs, IyTh, CKOPOCTb, CPeHAA CKOPOCTh, CUJIa yNPYy- FOCTH,
CUJIa TSKECTH, BeC TeJa, CHUJIA TPEHUs, JlaBjeHue (TBEPJAO- ro Tesa,
KUJKOCTH, rasa), BBITAJKHUBalLlasd CHJIA, MeXaHH4YecKass paboTa,
MOILHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3GQUIMEHT I0JIe3HOr0
JleACTBUSl MEeXaHU3MOB, KUHETHYeCKash U NMOTEHLU- aJbHas dHeprus);
IpU ONHCAHUM MPABUJIbHO TpaKTOBaTb U3N- YeCKUH CMBICT
WCI0JIb3yeMbIX BEJHUYMH, UX 0003HAYeHUs U e[iu- HULbl PU3NIECKUX
BeJIMYMH, HAX0AUTb GOPMYJIbI, CBA3BIBAIO- IIHE JaHHYIO PU3UUECKYIO
BeJIMYMHY C JAPYTMMH BeJHWYMHAMH, CTPOUTb TI'PAPUKH H3yYEHHBIX
3aBUCUMOCTeN PU3NYECKUX BEJIUYUH;

—XapaKTepHU30BaTb CBOMCTBa TeJs, pU3NYeCKHe sSBJIEeHUs U INPOLECCH,
WCIIOJIb3ysl TpPaBUJA CAOXKeHUs CUJ (BAOJb OJNHOW HPSIMOM), 3aKOH
I'yka, 3akoH [lackand, 3akoH ApxuMeJa, IPaBUJIO PaBHOBECHS pblyara
(6;10Ka), «30JI0TOE TpPaBUJIO» MEXaHUKH, 3aKOH COXpaHeHHUs
MeXaHU4eCKON 3Hepryuy; NpU 3TOM /aBaThb CJIOBECHYI0 GOPMYJIUPOBKY
3aKOHA U 3alMChIBATh €r0 MaTeEMAaTUYECKOE BbI- PaKeHHUE;

—O00OBACHATb PU3NYECKHe SIBJEHUs, NPOLeccbl U CBOKMCTBA TeJ, B TOM
yucie U B KOHTEKCTe CHUTyaluid NpaKTHUKO-OPUeHTUPOBaH- HOTO
XapaKTepa: BbISABJAATh NPUYUHHO-CJIEJCTBEHHbIE CBfI3H, CTPOUTH
06 bsicHeHUe U3 1—2 JJOTUYECKUX 1IaroB € OMOpoi Ha 1—2 M3y4yeHHbIX
cBOMcTBa  QU3MYECKUX  sIBJIEHHUH, QUINYECKUX 3aKOHA HWJH
3aKOHOMEPHOCTH;

—pewatb pacyéTHble 33a4¥ B 1—2 JeHCTBUS, UCHOJb3Ys 3aKOHBI U
dbopMyJibl, cBA3bIBalOIIMe GU3NUECKHEe BeJMYMHbBI: HAa OCHOBe aHaJN3a
yCJIOBUSI 33Jladyd 3allMCbiBaTh KpaTKOe YCJOBHE, TOJ- CTaBJIAThb
dursnyeckre BeJMUNHBI B GOPMYJIbl U IPOBOJUTH Pac- YEThI, HAXOAUTD
CIpaBOYHbBIE JaHHbIE, HEOOXOAUMBIE /I pellle- HUs 3a/a4, OLleHUBATh
pPeayMCTUYHOCTb MOJIyYeHHOH pU3nde- CKON BEJNYMHBI;

—pacno3HaBaTh Npo6JieMbl, KOTOpPble MOXXHO PEIIUTb NpPHU TMOMOLIH
dr3MYeCKUX MeTO/O0B; B ONMCAHUU MCCJIeJ0OBaHUS BbIJENATb Ipo-
BepsieMOe NpeJnoJoKeHWe (TUIoTe3y), pas3auyaTb W HHTepIpe-
TUPOBATb MOJy4YeHHbIN pe3yJbTaT, HAXOAUTb OLUIMOKU B XOJie ONBITA,
JleJ1aTh BbIBO/IbI 110 €0 pe3yJibTaTaM;

—IPOBOJUTh OMNBITHI MO HaO/JIOAEHHUI0 (GU3UYECKUX SBJEHUH WU
$U3MYeCKUX CBOMCTB Tesa: (GOPMYyJHMpOBAaTh NpOBepsieMble MpPeEJ-
M10JI0KEHH S, COOUPATh YCTAaHOBKY M3 NPe/IJI0KEHHOT 0 060py/j0Ba- HUs,
3alMCbIBATh X0/, ONbITA U GOPMYyIMPOBATH BbIBO/IbI;

—BBIIIOJIHATD NpsSIMble U3MEpPeHMs PaCCTOSIHUS, BpeMeHM, MaccChl Tesa,
06bEMaA, CUJIBI U TEMIIEpATypbl C HMCHOJIb30BAHUEM aHAJIOTO- BBIX U
UPPOBBIX NMPUOOPOB; 3aMUCHIBATh IMOKa3aHUS NPUOOPOB C YIETOM
3a/laHHOU a6COIIOTHON MOTPEIIHOCTU U3MEPEHUH;



—IpPOBOJUTbL HCCAeOBaHUE 3aBUCUMOCTU OJHOW ¢Qu3UvecKod Be-
JIMYMHBI OT JAPYrod C HCIOJb30BaHUEM IMpsSMbIX H3MepeHUU (3a-
BUCUMOCTH MNyTH PaBHOMEPHO JABIXKYLIErocs TejJa OT BpeMeHHU
JBWXKEHUsI TeJsla; CUJIbI TPEHHUs CKOJIbXXEHHUS OT CHUJIbl JlaBJIeHUs,
KayecTBa OOpabOTKH IIOBEPXHOCTEH TeJ W HEe3aBUCHUMOCTH CHJIBI
TPeHUs] OT IUIOIAJU CONPUKOCHOBEHHUS TeJ; CUJIbl YIPYroCTH OT
YAJVUHEHUS] OPYXKUHbI;  BBITAIKUBAWOLEH CHJIbI OT 06bEéMa
NOrpy>KEHHOW 4YacTU TejJa W OT IUJIOTHOCTHM >KUJAKOCTH, eé
HE3aBUCUMOCTH OT IUIOTHOCTH Tesa, OT TJyOHUHBbl, HAa KOTOPYIO
HOTPYXKEHO TeJIo; YCJOBHHU IJIaBaHUS TeJs, YCJAOBHM paBHOBECHS
pblyara u GJIOKOB); y4YacTBOBAaTb B IJIAHUPOBAaHUM y4eGHOIO
HCCJIe[IOBaHUS, COOMPATh YCTAHOBKY U BBINIOJHATH U3MEPEHUS, CIeIysI
NpeJJIO)KEHHOMY TIJIaHy, (UKCUPOBAThb pe3yJbTaThl I0OJYy4YeHHOU
3aBUCUMOCTH QU3NIECKUX BEJIUYHH B BU/I€ TIPEJIOKEHHBIX TAOJIHI] U
rpaduKoOB, ieJIaTh BIBO/JbI 10 pe3yJ/IbTaTaM UCCJIe/I0BaHUS;

—IPOBO/JIUTh KOCBEHHbIEe U3MepeHUs1 GU3UYECKUX BEJUYUH (MIJIOTHOCTD
BeIllleCTBa >KUJKOCTA W TBEPJOTO TeJa; CHJIa TPEHUS CKOJIbXKEHHUS;
JlaBJieHWe BO3/lyXa; BBbITAJIKUBAWOLIAs CWJA, JeNlCTBymooIlas Ha
MOTPYKEHHOE B XXUAKOCTD TeJI0; KO3QPUIMEHT MM0JIE3HO- TO JeHCTBUS
NPOCTBhIX MEXaHU3MOB), CleAys NPEeJJIOKEHHOM HWHCTPYKIUU: TpU
BBITIOJTHEHUU U3MEpPEHUH COOUPATh IKCIIePU- MEHTAJIbHYI YCTaHOBKY
Y BBIUMCJITh 3HaYEeHH e NUCKOMOM BeJIM- YUHBI;

—Co6JIF0aTh TpaBUJIa TEXHUKH 0e30MacHOCTH NpU paboTe c Jiabo-
paToOpHBIM 060PY/I0BaHUEM;

—YVKa3bIBaTh MPUHLUIBI AeWCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BeChbl, TEPMOMET], IUHAMOMETP, COOOIAI0IHECs CO- CYAbl, 6apoMeTp,
pblyar, MoABMXKHbBIA U HEMOABMKHBIN 0JIOK, Ha- KJIOHHAS MJIOCKOCTh;

—XapaKTepu30BaTb NPUHLMIbLI JEWCTBUS U3yYeHHBbIX INPUOOPOB H
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMUCAHUS (B TOM 4YHC- Jie:
HOJIIIMITHUKY, YCTPOWCTBO BOJIONPOBO/A, THJPABJIUYECKUM TMpecc,
MaHOMET]P, BbICOTOMeD, MOPUIHEBONW HACOC, apeoMeTp), UC- IMOJIb3ys
3HaHUS O CBOHCTBax GU3UWYECKUX SBJEHUM U HeoO6XOoAu- Mble
¢du3UYecKre 3aKOHbI ¥ 3aKOHOMEPHOCTH;

—NpPUBOJAUThL NpUMepbl / HaXOAUTb UHPOPMALHIO O MpHUMepax
NPAKTUYECKOTO MCIOJb30BaHUsI (U3UYECKUX 3HAHUU B TMOBCEJ-
HEBHOM KW3HU JJs obecrnedyeHUs] 6€30MACHOCTU NMPU OOpalleHUHU C
npuboOpaMH U TEXHUYECKUMH YCTPOUCTBAMHU, COXpPaHEHHs 3/10- POBbS
U COGJIIOJIEHUSI HOPM 3KOJIOTHUYECKOr0 MOBEJIEHUs] B OKpPY- JKarolleH
cpene;

—OCYILIeCTBJATh OTOOP UCTOYHUKOB HUHPOpMALMU B ceTH MHTepHET B
COOTBETCTBUM C 3aJaHHBIM TOWCKOBBIM 3alpoOCOM, Ha OCHOBe



MMEIONIMXCS 3HAHUM U NMYTEM CpaBHEHUS Pa3JMYHBIX HCTOYHH- KOB
BbIJIeJIATh UHPOPMALIUIO, KOTOpasi ABJISIETCS NPOTHBOPEYH- BOU UJIU
MOXET OBbITh HEJJOCTOBEPHOM;

—MUCIOJIb30BaTh IpPU BbINOJHEHUH Yy4YeOHbIX 3aJJaHUH Hay4HO-TI0-
NyJSApHYI0 JIUTepaTypy GU3UYECKOro COJIepXKaHus, CIPaBOYHbIE
MaTepuasbl, pecypcbl ceTu HHTepHeT; BJaieTb NpPUEMAMHU
KOHCIIEKTUPOBAaHUS TEKCTa, Npeobpa3oBaHUsl HHPOPMALUU U3 OJHOU
3HAaKOBOU CHCTEMBI B IPYTYIO;

—Co03/1aBaThb COGCTBEHHbIE KPAaTKHE MUCbMEHHbIE U YCTHbIE COOGIIEeHUs
Ha OCHOBe 2—3 UCTOYHUKOB UHOOPMAIUU GU3UIECKOTO CO/lePKaHNUS,
B TOM 4HCJie Ny6JHUYHO JleslaTh KpaTKHe COOOIeHUs 0 pe3yJsbTaTax
NPOEKTOB WJU Y4eOHBIX HCCAeOBAaHUN; NpPU 3TOM TPaMOTHO
WCII0JIb30BaTh M3Y4YEeHHbIM NOHATUHHBIN ammapaT Kypca (QU3HUKH,
COMPOBOXK/IATh BBICTYIJIEHHUE TPe3eHTaluel;

—TIIpY BBINOJIHEHHUU Y4eGHBIX IPOEKTOB U UCC/el0BAaHUM pacnpeessaTh
00513aHHOCTH B TpyIIle B COOTBETCTBUH C NOCTABJEHHBIMHU 33Jla4yaMH,
C/IeJIUTHb 3a BbIMOJHEHHEM IlJIaHa JeHCTBUM, afileKBaT- HO OlL[eHUBaTh
COOCTBEHHBIM BKJIaJ, B [JeATEJbHOCTb TCPYIIbl; Bbl- CTPauBaTh
KOMMYHHUKAaTUBHOE  B3aWMOJIEHCTBUE,  yYUTbIBass  MHe-  HHUE
OKpY KaIoLIHUX.

8 knacc

[IpefMeTHBIE pe3ysbTaTbl HAa 6a30BOM YPOBHE JOJDKHBI OTpakaTb
cbOpPMUPOBAHHOCTh Yy 00YYaIOIIUXCSA YMEHUH:

—MWCI0/Ib30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TelJoBoe
JBW)KEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUSI BELIEeCTBa,
KpUCTaJJIM4eckue UM aMopdHble TeJsa, HACbILeHHbIH W HeHachbl-
IeHHbIA Tap, BJAXHOCTb BO3/yXa; TeEMIlepaTypa, BHYTpPEHHss
3Heprus, TeEIJVIOBOH JBUTaTesb; 3JIeMEeHTApHBbIA 3JIEKTPUUECKUH
3apsfi, 9JIEKTPUYECKOe I0Jie, TPOBOJAHUKH M [JU3IJEKTPUKH, TI0-
CTOSTHHBIH 3JIEKTPUYECKHUN TOK, MAaTHUTHOE TOJIE;

—pasnuyaTh sBJEeHUA (TemoBoe pacUIMpeHHe/CKaTHe, TeIJone-
pefada, TenJ0BOe paBHOBECHE, CMAaYMBAaHUE, KalUJISPHbBIE SIB- JIEHHS,
ucrapeHue, KOH/IeHCcalus, IJIaBJIeHHE, KpUCTa/JIM3aL s
(oTBepmeBaHUEe), KHUIEHHe, Temjolnepesaya (TemJONpOBOLHOCTD,
KOHBEKIMs, UW3JIyieHHe); JJIeKTpU3aLUs TeJ, B3aHMOJEHUCTBHE
3apsJi0B, AEUCTBUS 3JIEKTPUYECKOTO0 TOKA, KOPOTKOe 3aMbIKa- HUE,
B3aMMO/IEHICTBE MarHUTOB, JeHWCTBHEe MarHUTHOTO nosisi  Ha
IPOBOJHUK C TOKOM, 3JIEKTPOMarHMTHas UHAYKLHs) MO ONU- CAaHUIO



UX XapaKTepHBIX CBOWCTB U Ha OCHOBE ONBITOB, IeMOH- CTPUPYIOIHUX
JlaHHOe GU3UYecKoe sIBJIeHUE;

—pacno3HaBaTh MNpOSIBJIeHHWE MW3y4YeHHbIX QU3NYECKUX SABJIEHUHN B
OKpY’KalllleM MHpe, B TOM 4yuc/ae QuU3ndecKue siBJeHUs B IPU- poJe:
NOBEPXHOCTHOE HAaTSHXKeHHWe W KalWJUIAPHble ABJEHHS B INPUPOJE,
KPUCTaJLJIbI B NpUpoJe, usnydyenue CosIHIA, 3aMep3a- HUE BOJOEMOB,
MOpCKUe ©Opusbl, o06pa3oBaHUe pOCbl, TyMaHa, HHes, CHera;
3JIeKTpUYeCKHe S$IBJeHUsA B aTMocdepe, 3/eKTpHUUe- CTBO >KHUBBIX
OpraHU3MOB; MarHuTHoe ToJjie 3eMJH, Jpeldd IOJICOB, POJb
MarHUTHOTO MOJIS JJI5 )KU3HU Ha 3eMJle, MTOJIIpPHOe CUSIHUE; IPU 3TOM
NepeBOJUTh INPAKTUYECKyl0 33Jadyy B y4eOHyl0, BbIJeJATb
CyllleCTBeHHbIe CBOMCTBA/MPU3HAKU PU3UYECKUX SBJIEHUH;

—OIUCbIBaTb H3yYyeHHble CBOWCTBA TesJ U GU3UYECKHe SIBJIEHMUH,
uCnosib3ysd (U3WYECKHe BeJUYUHBbI (TeMIepaTypa, BHYTpPEHHsS
3Heprus, KOJUYeCcTBO TeNJOThl, yJe/bHas TelJIOEMKOCTb BelllecTBa,
yZAeJabHas TemJoTa NJaBJeHHs, yeJbHas TeNJ0Ta Napoobpa3oBaHus,
yAeJbHass TelJsoTa CropaHUs TOIJIMBA, KO3QQUIUEHT I0JIe3HOTro
JleliCTBUSA TeIJIOBOM MallWHbI, OTHOCUTEJIbHAs BJIAQXKHOCTb BO3/yXa,
3JIEKTPUYECKUU 3apsji, CHJa TOKa, 3JEKTPHUYECKOe HampsKeHUe,
CONPOTHBJIEHHE NPOBOJHUKA, yJeJbHOe CONpPOTHBJEHHE BellecTBa,
pa6oTa M MOIJHOCTb 3JIEKTPUYECKOrO0 TOKA); NPH OIHCAHUH
NPaBUJIBHO TPAKTOBATh PU3UYECKUIN CMBIC/ UCIOJIb3YEeMbIX BeJIMYUH,
0603HaYeHUs] M eAUHHNbl (U3U- YEeCKUX BEJWYMH, HaXOJUTh
dbopMyJibl, CBA3BIBAOLME JAHHYI QU3NYECKYI0 BEJUYUHY C APYTUMU
BeJIMUMHAMH, CTPOUTb Trpadu- KU M3YYEHHBIX 3aBUCHMOCTEH
bU3UYECKUX BEJUYUH;

—XapaKTepHu30BaTb CBOMCTBA TeJl, GU3NYeCKHe SBJIEHUS U MpPO- LEeCChI,
UCIO0JIb3ysl OCHOBHBbIE II0JIO)KEHUSI MOJIEKYJISIPHO-KHUHETH- YeCcKOU
TEOpUM CTPOEHMS BeleCTBa, NPUHLMI CyNeprno3vuLUHu mo- Jjed (Ha
KaueCTBEHHOM YpOBHeE), 3aKOH COXpaHeHMs 3apsfa, 3a- KoH OMa Jid
y4yacTka nenu, 3akoH /hxoynga—JleHna, 3aKOH COXpaHeHUS 3HepPruu;
IIpY 3TOM JlaBaThb CJ0BeCHYI0 GOPMYJIUPOB- Ky 3aKOHA M 3alUChIBATh
ero MaTeMaTH4YeCcKOe BbIpa)KeHUeE;

—O0OBACHATb PU3UYECKHe NPOLecchl U CBOMCTBA TeJs, B TOM YMCJe U B
KOHTEKCTe CHUTyallud NPaKTUKO-OPHEHTHPOBAHHOIO XapakTe- pa:
BbISIBJIITb NIPUYMHHO-C/Ie/ICTBEHHbIE CBA3H, CTPOUTb 00'bsIC- HEHUE U3
1—2 snorudeckux LIAroB € OMOPOM Ha 1—2 H3y4eHHBIX CBOMCTBA
bU3NYeCKUX sIBIEHNH, U3NYECKHX 3aKOHOB HJIM 3aK0- HOMEPHOCTEH;

—pewaTb pacyéTHble 33a4¥ B 2—3 JEeHCTBUs, UCHOJIb3Ys 3aKOHBI U
dbopMyJibl, cBs3bIBalOIIMe GU3NYECKHEe BeJMYMHbBI: HA OCHOBe aHaJn3a
YyCJIOBUSl 3aauyd 3alUCbIBaTh KpaTKoe yCJOBHe, BBIAB- JATb



HEeJIOCTATOK JAHHBIX JAJS pelleHUs 3aZaud, BbIGMpaTb 3aK0o- Hbl U
dbopMysibl, HEOGXOAUMbBIE JJIsl €€ pelleHHs], TPOBOAUTDb pac- YETbl U
CpPaBHUBaTb IIOJydyeHHOe 3HayeHHe (U3HWYECKOM BeJIMYHU- HBI C
M3BECTHBIMU JJaHHBIMY;

—pacno3HaBaTb po6JieMbl, KOTOPble MOXHO peLIUTb NP I[OMOLIU
$U3UYEeCKUX MeTOJ[0B; HCIOJIb3ys ONUCAaHUE HCCIeJ0BAHUS, BbI-
JleJIATh IpoBepsieMoe IpeJIoJIOKeHHe, OLleHMBAThb IPAaBUJIBHOCTh
Hopsiika NpoBeJleHUsI HCCIel0BaHMUS, 1eJ1aTh BbIBOJbI;

—IMpPOBOAUTL ONBITHI N0 HAGJIOJEHUI0 (QU3UYECKUX SBJEHUH WM
$U3UYeCKUX CBOWCTB TeJ (KamuJIIpHble SIBJEHHUs, 3aBUCUMOCTD
JlaBJIeHUs BO3/lyxa OT ero 06'béMa, TeMIlepaTypbl; CKOPOCTH IPO- Liecca
OCTBIBAaHMS/HarpeBaHus npu M3JIy4YeHUHU oT 1BeTa
U3JIyyaolleli/norjaouamineid MOBEPXHOCTH; CKOPOCTb HCIApeHHUs
BOJbl OT TeMIEpaTyphbl >XHUJAKOCTH U IUIOIAJU €€ IO0BEPXHOCTH;
3JIEKTPU3aLUsd TeJ W B3aUMOJEHCTBUE 3JIEKTPUYECKUX 3aps/ioB;
B3aMMO/IefCTBYE MOCTOSIHHBIX MAarHUTOB, BU3yaJU3alusl MarHUTHBIX
nojied TOCTOSIHHBIX MAarHUTOB; JeHCTBUS MarHUTHOTO II0JS HA
IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMarHWTa, CBOKCTBA
3JIEKTPOABUraTe A NOCTOSAHHOTO TOKa): dopmysnpoBaTh
npoBepsieMble IPEAIOJOXKEHHUs], COOGUpPATh YCTAaHOBKY W3 IpezJso-
»KEHHOT'0 060pyZi0BaHMS; ONHMCBIBATD X0/, ONbITa U GOPMyJIUPO- BaTh
BBIBO/IBI;

—BBINOJIHATh NpsIMble H3MepPEeHHs TeMIepaTypbl, OTHOCHUTEJbHOU
BJIQXKHOCTH BO3/yXa, CHJIbl TOKA, HANPSKEHUs C UCIOJb30BaHU- €M
AQHAJIOTOBBIX NPUGOPOB M  JATYMKOB  (PU3UYECKHUX  BEJHYMH;
CpaBHUBaTb pe3yJbTaTbl HU3MepeHHH C y4yéTOM 3aJaHHOH abco-
JIIOTHOH NMOTPELIHOCTY;

—IpPOBOAUTL HCCJIe[OBaHHE 3aBUCUMOCTH OJHOW usnyecKkodl Be-
JIMYUHBI OT JAPYyrod C HCIOJb30BaHUEM IpPAMBbIX H3MepeHUH (3a-
BUCHMOCTb CONPOTHUBJIEHUS NPOBOJHHKA OT €ro JJIMHBI, IJIOLIAAU
MOTIEPEYHOr0 CEeYEeHUs] U Y/IeJIbHOTO CONPOTHUBJIEHUSI BeIEeCTBa
NPOBOJHUKA; CWJbl TOKA, HAYLIEro 4yepe3 MPOBOAHUK, OT Hamps-
>KEHUs] Ha MPOBOJHUKeE; HCC/IeJl0BaHHe IO0CJe0BaTeJIbHOrO U IHa-
paJuIesIbHOTO0 COeJMHEHUH NPOBOJHUKOB): IJIAHUPOBATb HCCIELO-
BaHUe, COOMpATb YCTAHOBKY U BBINOJHATh HW3MEpPeHHs], Cleays
NpejJIO)KEHHOMY IJIaHy, (UKCUPOBATb pe3y/bTaThbl IOJYyYEeHHOH
3aBUCUMOCTH B BHUJe Tabaul U IpaduKOB, AesaTh BBIBOJbI MO pe-
3yJIbTaTaM UCCIe0BaHUA;

—TIIPOBO/JUTh KOCBEHHbIE U3MepeHUs GU3NIYECKUX BeJUUUH (y/e/b- Has
TEIJIOEMKOCTb BeLleCTBa, CONPOTHUBJIEHUE NPOBOAHHKA, pa- 6oTa U
MOLIHOCTb 3JIEKTPUYECKOI'0 TOKa): IIJIAHWPOBaTb U3Mepe- HHUf,



COOUpPATh 3KCIEPUMEHTAJbHYI0 YCTAHOBKY, C/leys NpeJJio- KeHHOH
WHCTPYKIWY, U BBIYUCJIATh 3HAYE€HHE BeJUYUHBI;

—co6JiI0aTh NpaBUJa TEXHUKU 06e30MacHOCTU Npu paboTe c Jiabo-
paTOPHBIM 0GOPYLOBaHUEM;

—XapaKTepyu30BaTb NPUHLMIBI AeHCTBUA U3y4eHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa HX ONMHCAHUA (B TOM YHC- Jie:
cUCTeMa OTOILJIEHHWS [JIOMOB, TUIpDOMETp, TMapoBas Typ6HHa,
aMIIepMETpP, BOJIbTMETP, CYETYUK 3JIEKTPUUECKOW IHEPTUH, 3JIEK-
TPOOCBETUTEJIbHbIe MPUOOpPBI, HarpeBaTeJ/bHble 3JIEKTPONPHUGOPHI
(mpuMepbl), 3JIEKTpUYECKHE TMpPEeAOXPAHUTENH; 3JEKTPOMArHUT,
3JIEKTPOJBUraTeNb IOCTOSIHHOIO TOKA), HCHOJb3ys 3HAaHUA O
CBOMCTBax U3NYECKUX SIBJEHUH U HeobXoAuMble ¢QU3NYECKHe
3aKOHOMEPHOCTH;

—pacno3HaBaTh NPOCTble TEXHUYECKHE YCTPOWCTBA U U3MEPHUTEbHbIE
npubopsl IO CXeMaM M CXeMAaTUYHBIM pHUCYHKaM (KUAKOCTHBIH
TEPMOMETpP,  TEPMOC, ICUXPOMETpP, THUrPOMETpP, JBUraTeJb
BHYTPEHHEr0 CropaHus, 3JIEKTPOCKOI, PEOCTAT); COCTABJSATb CXEMBI
3JIEKTPUYECKUX Iellel C T0C/Ae/[0BaTeJbHbIM M IapasileJbHbIM
CoeJMHEeHHEeM 3JIEMEHTOB, pasJjd4yasg YCJOBHble 0003Ha4YeHHUS
3JIEMEHTOB 3JIEKTPUYECKUX LieTIel;

—IpUBOJUTL NPUMEPHI/HAXOAUTh HHQOpPMALUI0 O HpUMepax Mpak-
TUYECKOTO HCHO0JIb30BaHUS (QU3NYECKUX 3HAHUH B IOBCEJHEBHOH
KU3HU JJis obecledeHUs] 6€30MAaCHOCTH IPH OOpalleHUH C NMpubo-
paMU U TEeXHHYECKHMH YCTPOWCTBaMM, COXpaHEHHUsI 3J0pOBbS U
CO0JII0/leHHSI HOPM 3KO0JIOTHYECKOT0 OBEJIEHHUS B OKpY>KaloLlel cpese;

—OCYIeCTBAATb MOUCK HHGOpPManUM (PU3UYECKOTO COLEPKAHUS B
ceTy VHTepHeT, HAa OCHOBE UMEIOLIUXCS 3HAHUM U NMyTEM CpaB- HEHUS
JIOTIOJIHUTENbHBIX MCTOYHHUKOB BBbIAEATh HHGOPMALUIO, KOTOpas
SIBJISIETCS] IPOTHUBOPEYNBOM UJIM MOXKET ObITh HELOCTO- BEPHON;

—MWCII0JIb30BaTh IpPH BBIMOJHEHUHU YYeOHBIX 3aJaHUW Hay4HO-IO-
NyJSAPHYI0 JINTEepaTypy GHU3WYECKOT0 COJIepKaHUsl, CIPAaBOYHbIE
MaTepuasbl, pecypcbl ceTh HHTepHeT; BJaJileTb INpUEMaMHU
KOHCIIEKTUPOBAHMS TEKCTa, Npeo6pa3oBaHusl HHPOPMAIMU U3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

—Co3/1aBaTh COOCTBEHHble NHUCbMEHHblE W KpaTKHe YCTHbIE COOOIIe-
HUs, 06001asgs UHPOpPMALUI0 K3 HECKOJbKHUX HCTOYHUKOB OGU3U-
YECKOro coJiep>kKaHHusl, B TOM 4YHCJIe MyOJUYHO NpeJCTaBJsATb pe-
3yJIbTAThl IPOEKTHON WJIM MCCIeL0BAaTEIbCKON JesiTeJbHOCTH; NPH
3TOM TpaMOTHO HCIOJIb30BaTh M3y4YeHHBbIH NMOHSATHHHBIM am- mapar
Kypca QU3MKH, CONPOBOXK/AATh BBICTYIJIEHHUE [Tpe3eHTa- LiHel;



—TIIPY BBINOJIHEHUU Y4eOHBIX NIPOEKTOB U UCCJIe0BaHUN QU3HUe- CKUX
IPOLIeCCOB pacnpezieiiTb 0051I3aHHOCTU B TPYIIE B COOTBET- CTBUU C
NOCTaBJEHHbIMU 33JlayaMM, CJAeJUTb 3a BBINOJHEHHEM IJIaHa
JEeWCTBUM M KOpPpPEKTUpPOBaTb  €ro, aJeKBaTHO  OLIeHUBATh
COOCTBEHHBI BKJIAJ, B JeATeJbHOCTb TPYIIbl; BBICTPAUBaTb KOM-
MYHUKaTHBHOE B3aMMO/IeHCTBUE, IPOSIBJISAsS TOTOBHOCTb paspe- LIaTh
KOHQJIMKTBHIL.

9 knacc
[IpeagMeTHBIE pe3ysbTaTbl Ha 06a30BOM YpPOBHE JOJDKHBI OTpPaXKaTb

cHOPMHUPOBAHHOCTD Y 06YUYAIOIUXCS YMEHUM:

—MHCIO0JIb30BaTh IOHATHS: CHCTEMA OTCYETA, MaTepuasJbHas TOYKa,
TpaeKTopus, OTHOCUTENBHOCTD MeXaHHU4YeCcKoro JBYDKEHHUs],
nedbopmarus (ynpyras, MJIacTU4yecKas), TpeHHUE,
LIEHTPOCTPEMUTE/NbHOE YCKOPEeHUEe, HEeBeCOMOCTb U IeperpysKH;
LEHTP TSKECTH; aOCOJIIOTHO TBEPJ0E TeJIo, LIEHTP TSHXKECTH TBEPJOro
TeJsla, paBHOBeCHe; MeXaHU4YeCKHe KoJie6aHUs U BOJIHBIL, 3BYK, UHPpas-
ByK W VJbTPa3ByK; 3JIEKTPOMAarHWTHbIE BOJIHBI, IIKaJja 3JIEKTPO-
MarHUTHBIX BOJIH, CBeT, 6JIM30PYKOCTb U AaJbHO30PKOCTb, CIIEK- TPHI
WCIYCKaHUA U NOrJIolleHus; ajibda-, 6eTa- U ramMMma-usjayde- HHUs,
W30TOTIBI, siZiepHasi SHePreTHKa;

—pasnuyaTh fBJEHHUS (paBHOMEpPHOEe M HepaBHOMEpPHOE IPSIMOJIU-
HellHOe [BM)XeHHe, PaBHOYCKOpPEHHOe MpsSMOJIMHEHHOe JBHXe- HUe,
CBOGOJHOE Ta/leHue TeJsl, paBHOMEPHOE JBI)KEHHE 10 OKPY’K- HOCTH,
B3aUMOJleliCTBUe TeJ, peaKTHBHOe /[BI)KeHHUe, KoJseba- TeJibHOe
JBW)XKeHUe (3aTyxamollhe W BbIHYX/JEeHHble KoJiebGaHHWs), PE30HAHC,
BOJIHOBOE JIBWKEHME, OTpakeHue 3BYKa, MpsSMOJIMHENH- Hoe
pacnpocTpaHeHUe, OTpaKeHWe U MpeJoMJeHUe CBeTa, IOoJI- Hoe
BHYTpPeHHee OTpa)keHHe CBeTa, pa3JiokeHue 6esIoro cBeTa B CIEKTpP U
C/I0KEHUE CIEeKTPaJIbHBIX I[BETOB, AUCIEPCHUS CBETA, €CTECTBEHHas
paJiM0aKTUBHOCTD, BO3HHUKHOBEHUE JINHEWYaToro crekTpa
M3JIy4eHUs) M0 ONHMCAHHUI0 WX XapaKTEPHbIX CBOWCTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOLMX JaHHOe pU3NYeCKOe SIB- JIEHUE;

—pacno3HaBaTb MNpOsIBJIeHUE M3y4YeHHbIX QU3NYEeCKUX SABJIEHUHN B
OKpY’KalwlieM Mupe (B ToM 4yucie pu3ndecKue siBJeHUs B MIPU- POJe:
NPpUJIMBBI U OTJMBBI, JBH)KeHUe IaHeT CoOJIHEYHOM cHcTe- Mbl,
peakTUBHOe [IBMKEHHE >XKMUBBIX OPraHWU3MOB, BOCIPHUSTHE 3BYKOB
’KUBOTHBIMH, 3eMJIeTpsICEHHe, celicMUYecKHe BOJIHBI, 1ly- HaMH, 3XO,
[[BETa TeJI, ONTHYECKHe SIBJEHHUs B NpPUPOJe, OHOJIO- THYECKoe
JlelicTBUe BUJAMMOro, YJbTpadHUOJETOBOTO U PEHT- TeHOBCKOIo
U3JIy4eHUH; ecTeCTBEHHBbIH paJlHOaKTUBHBIM (OH, KOCMUYECKHE JIy4H,



paJlMOaKTUBHOE W3Jy4eHHe NPUPOAHBIX MH- HepaJioB; JelcTBHe
paJIMOaKTUBHBIX HW3JIydeHUH Ha OpraHu3M 4Ye- JIOBeKa), MpPHU 3TOM
NepeBOJUTh IPAKTUYECKyl 3ajadyy B ydeb- Hylo, BbIJEJATD
CyllleCTBeHHbIe CBOMCTBA/MpU3HAKU GPU3UYECKHUX SIBJIEHUH;

—OIKUCbIBaTb H3yYeHHble CBOWCTBA TeJ W GQU3UYECKHe SBJIEHMUH,
MCHoJb3ysl GU3UYecKHe BeJUYMHbI (Cpe/iHssI U MTHOBEHHAs CKOPOCTh
TeJla NpPU HEpaBHOMEPHOM /[BM>KEHHUH, YCKOpDeHMe, IepeMellleHue,
IyThb, YIJIOBask CKOPOCTb, CUJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSIMKECTH,
YCKOpeHHe CBOOOJHOrO MajieHus], BeC TeJsla, UMIYJbC Tesd, UMIYJIbC
CUJIBl, MeXaHU4YecKasi paboTa U MOILIHOCTb, NOTEHIMaJIbHAsA 3HEPIUs
TeJa, IOJHSATOTO0 HaJl NOBEPXHOCTbIO 3€MJIH, OTeHIIUaIbHasA IHePrus
COKaTOW MpYXKWHBI, KWHETHYeCKass 3Heprus, MOoJIHasg MeXaHHW4YecKas
3Heprus, Nepuoj, U 4YacToTa KoJebGaHWM, JJIMHA BOJIHBl, FPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IIOKa3aTeJib MpPeJOMJEeHHs
Cpezibl); IpU ONMCAHUU MPABUJIBHO TPAKTOBAaTb GU3UYECKUH CMBICI
UCIO0JIb3yeMbIX BeJM- 4YUH, 0003HAYeHUsA W eJUHUIbl QU3UYECKHUX
BEJIMYMH, HaX0AUTb GOPMYJibl, CBA3BIBAIOIIME JAHHYIO (QU3UYECKYIO
BeJIMYMHY C ApPY- TMMHU BeJMYMHAMH, CTPOUTh IrpadUKU U3YYeHHbIX
3aBUCUMOCTeN PU3NYECKUX BEJIUYUH;

—XapaKTepHU30BaTb CBOMCTBA TeJ, GU3HUeCcKHe ABJEHUs U Npollec- Chl,
WCIOJIb3Yysl 3aKOH COXpAaHEeHUsl JHEpPruy, 3aKOH BCEMHUPHOIO
TATCOTEHUs, NPUHLHUN CYNeprHo3ULUU CWUJI, NPUHLUI OTHOCUTE/b-
HocTu [anusesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs] UMIYJib- Ca,
3aKOHBbI OTpa)kKeHUsl M MNpeJIOMJIeHUs CBeTa, 3aKOHbl COXpaHe- HHUS
3aps0BOr0 M MAaCCOBOrO YHCeJ MPH SI/IePHBbIX PEeaKIUsAX; MPHU 3TOM
JlaBaTb CJIOBeCHyl0 (OpPMYJUPOBKY 3aKOHA M 3alUCbl- BaTh ero
MaTeMaTH4ecKoe BbIpaKeHHe;

—O0OBACHATb PU3HUYECKHe NMPOLecchl U CBOMCTBA TeJs, B TOM YMCJe U B
KOHTEKCTe CHUTyallud NPaKTUKO-OPHEHTHPOBAHHOIO XapakTe- pa:
BbISIBJISITb IPUYMHHO-CJIe/ICTBEHHbIE CBSI3U, CTPOUTD 00'bSIC- HEHHE U3
2—3 JIOTMYeCKUX IIaroB C ONOpoM Ha 2—3 MU3y4YeHHBbIX CBOWCTBA
bU3NYeCKUX sIBIEeHNH, U3NYECKHX 3aKOHOB HJIU 3aK0- HOMEPHOCTEH;

—pemaTh pacyéTHble 3aJadd (omupawInuecs Ha cUcTeMy HM3 2— 3
ypaBHEHUH), UCHONb3ys 3aKOoHbl U (GOPMyJibl, CBs3blBalolLiue
¢du3nyecKkre BeJMYMHBI: HAa OCHOBE aHaJM3a YCJOBMA 3aJavyd 3a-
NUCbIBaTh KpPaTKOe YCJIOBME, BBIABJATb HeJOCTAWOIHe WJIU H30bI-
TOYHbIE JIaHHbIE, BBIOUPATh 3aKOHBI U GOPMYJibl, HEOOXOAUMBIE JIJISI
pelleHHs, NPOBOAUTb paAcYéTbl W OLleHHWBAThb pPeaJUCTUYHOCTD
M0JIy4eHHOT 0 3Ha4YeHUs1 PU3NUeCKON BeJIMUHHBI;

—pacno3HaBaTb Npo6JieMbl, KOTOpble MOXHO PeIIUTb NpPHU MOMOLIU
$u3nYeCcKUX MeTOJI0B; HCIOJIb3ys ONHCaHUEe MCCIe[l0BAaHUA, BbI-



JleJIITh TPOBEPsSIEMOe TMpeANOoJIoKeHHEe, OLEHUBATh IPABUJIbHOCTh
nopsi/ika MpPOBEIEHUS HcceIoBaHuUs, JleJ1aThb BBIBO/IbI,
UHTEPHPETUPOBATh Pe3y/ibTaThl HAO/IOEHUH U ONIBITOB;

—IMpPOBOJUTb OMbITHI [0 HAOMIOAEHUI0 (U3UYECKUX SIBJEHUH WU
dU3MYEeCKUX CBOWCTB Tes (M3y4eHHe BTOpPOTro 3akoHa HbIOTOHa,
3aKOHA COXpaHEHWs 3HEPruHd; 3aBUCUMOCTb Mepuoja KoJieGaHUM
HPYKHUHHOT'O MasiTHUKAa OT MacChl Ipy3a U KECTKOCTU INPYKUHBI U
HE3aBUCUMOCTb OT aMILIMTY/Ibl MaJIbIX KOJIEOAHUM; MPSIMOJHUHENHOE
pacnpocTpaHeHHe CBeTa, pas3JioKeHHe O6eJIoT0 CBeTa B CIIEKT;
HM3y4YeHHe CBOMCTB H300paKeHUSI B IIJIOCKOM 3epKajie U CBOUCTB
U306pakeHUs1 TMpeJiMeTa B cobupawlledl JMH3e; HabJJeHHue
CIUIOIIHBIX U JIMHEHYAThIX CIEKTPOB H3JIyYeHHs): CAMOCTOSTEJIbHO
cobupaTb YCTAaHOBKY M3 M3OBITOYHOrO Habopa 0060pyJ0OBaHUS;
OMUCHIBATH X0/ OIbITA U €r0 Pe3yJIbTaThl, OPMYJIU- POBATh BbIBO/bI;

—IMpPOBOJUTb MpPU HEOOXOJAMMOCTH CEepHI0 MPSIMbIX H3MepeHUH,
ompejiesisisi CpefjHee 3HAaYeHHe H3MepsieMOd BesU4YUHbI (POKycHoe
paccTosiHMe cobuparlleil JIMH3bI); 0O0CHOBBIBATb BBIOOpP crocoba
HM3MepeHHsI/U3MePUTENBHOI0 MPUO0Pa;

—IpPOBOJUTh UCCAEJOBAHHE 3aBUCUMOCTEH (PU3NYECKUX BEJUYUH C
WCIO0JIb30BAaHUEM MPSIMbIX HW3MepeHHH (3aBUCUMOCTb MyTH OT
BpeMeHHU INPU pPaBHOYCKOPEHHOM [IBI)KEHHUM 0e3 Ha4daJbHOU CKO-
pocTy; nepuo/ia KojebaHUH MaTeMaTU4eCKOro MasiTHUKA OT JIJIM- Hbl
HUTU; 3aBUCUMOCTH yTJia OTPAXKEHHUs CBeTa OT yIJa MaJieHus W yrJa
npejioMJIeHHs] OT yrJa NaJieHus1): IJIaHUPOBAaTb HCCIEJ0- BaHHUE,
CaMOCTOSITEJIbHO COOMPATh YCTAaHOBKY, QUKCUPOBATH pe- 3yJbTaThl
MOJIyYeHHOW 3aBUCUMOCTH GU3UYECKUX BEJIMUUH C YIYETOM 3aJJaHHOU
MOTPEITHOCTA W3MepeHWH B BHUJe TabJyul U rpa- QUKOB, JeaTh
BBIBO/IbI 10 Pe3y/IbTaTaM UCC/Ie/[OBAaHUS;

—IpPOBOJUThH KOCBEHHble U3MepeHUsT QU3UYeCKUX BeJU4YUH (cpen- HAA
CKOpPOCTh U YCKOpeHHe TeJsia NPU PABHOYCKOPEHHOM [IBU- >KEHUH,
yCKOpeHHe CBOOOTHOTO NaJIeHHs], }KECTKOCTh IPYXUHBI, KO3GPUIIMEHT
TPEeHUs] CKOJIbXKEHHUs, MexaHW4yeckass paboTa U MOILIHOCTh, YaCTOTA
U Nepuo KoJeGaHUHA MaTeMaTHYeCKOTO M MPYXUHHOTO MasTHUKOB,
ONTHUYeCKass cuja cobuparolieid JIMH- 3bl, PaJIMOAKTUBHBIA ¢OH):
MJIAHUPOBATh U3MepPEeHHUs; COOUPATh 3KCIepUMEHTAIbHYI YCTaHOBKY
U BBINOJIHATL W3MEpPEeHUs], cje- [Jys MNPeJJIOKEHHOU HWHCTPYKIUY;
BBIUMC/ISATh 3HAUYeHHE BeJUYU- Hbl M AHAJU3UPOBATH MOJIyYeHHbIE
pe3yJbTaThl;

—cCo6JIF0aTh TpaBUJia TEXHUKH 0e30MacHOCTH NpH paboTe C Jabo-
paTopHBIM 060PY/J0BAHUEM;



—pas/inyaTh OCHOBHbIE NMPU3HAKH HM3YyYEeHHBbIX PU3UYECKUX MOJe- JIeH:
MaTepHaJibHasi TOYKa, ab6COIIOTHO TBEP/OE TEJIO, TOUEYHbIH UCTOYHUK
CBeTa, JIy4, TOHKas JINH33a, IJIaHeTapHasl Mo/ieslb aTOMa, HyKJIOHHas
MO/leJTb ATOMHOTO S1/1pa;

—XapaKTepu30BaTb NPUHLMIbI JEWCTBUS U3yYEeHHbIX INPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPON Ha MX ONHUCAHUS (B TOM 4YHUCIE:
CIUJOMETP, JAaTYMKH I0JIOKEHUS, PACCTOSHUS U YCKOPEHHUS], PAKETa,
3X0JIOT, OYKH, IMepucKon, ¢oToanmnapar, ONTUYECKHE CBETOBO/IbI,
CIEKTPOCKOII, J03UMeTp, KaMepa BusbcoHa), Mcnosib3ys 3HAHUSA O
CBOMCTBaX (QU3UYECKUX SBJEHHH U HeoO0XoAuMble (QU3HUYECKHEe
3aKOHOMEPHOCTH;

—MHCIOJIb30BAaTh CXeMbl M CXEMaTU4YHble PHUCYHKH H3yYEHHBIX
TeXHUYECKUX YCTPOWCTB, HM3MepUTENbHbIX npuGopoB u
TEXHOJIOTUYECKUX IPOIECCOB MPU PENIeHUH Y4eOHO-MPAKTUYECKUX
3a/1a4; ONTHUYECKHE CXeMbI JIJIs IOCTPOEHHUs U300paKeHW B MJIOCKOM
3epKaJjie U cobrparolei JUH3E;

—INpPUBOJUThL NPUMEPHI/HAXOAUTh HHOpMaNUI0 O NpUMepaxX MpakK-
THYECKOTO HCIOJb30BaHUs (QU3NYECKUX 3HAHUHW B IOBCEJHEBHOU
KU3HU JJis1 obecliedeHUsi 6e€30MacHOCTU MpPU o6palleHUuU C Npubo-
paMM M TEXHUYECKHMH YCTPOMCTBAMH, COXpaHEHUs 3J0pOBbs U
COGJII0IEeHUST HOPM 3KOJIOTMYECKOTO MOBEJIEHUS B OKPYKaIolel cpe/ie;

—OCYLIECTBJIATh MOUCK MHPOpPManu GU3UYECKOr0 COJIEPNKAHUS B CETH
HHTepHET, caMoCTOsITeNIbHO GOPMYJIUPYS MOUCKOBBIM 3a- MpOC,
HaxoJUTb MNYTH  ONpeJeseHUs  JOCTOBEPHOCTH  MOJIYYEHHOU
HHOOpPMAMM Ha OCHOBE UMEIONIUXCS 3HAHWUU U JIOMOJIHUTEb- HBIX
HMCTOYHUKOB;

—MUCI0JIb30BaTh MPU BBIMOJHEHUH YYeOHbIX 3aJjaHUH HAy4IHO-TIO-
NyJISpHYI0 JIUTepaTypy GU3UYECKOro COJlepKaHus, CIpPABOYHbIE
MaTepuasibl, pecypchl ceTH HHTepHeT; BJafeTh NPUEMAMU
KOHCIIEKTUPOBAHUS TEKCTa, Npeo6pa3oBaHusl MHPOPMAIUU U3 OJHOU
3HAKOBOU CUCTEMBI B JIPYTYIO;

—Co03/1aBaTb COGCTBEHHbIE MMCbMEHHbIE U YCTHbIE COOOIEHNS Ha OCHOBE
HHPOPMAIMU U3 HECKOJbKHUX UCTOYHHUKOB GU3UYECKOTO COJlep KaHuUS,
ny6JIUYHO NpeJCTABJISATD pe3yJibTaThl MPOEKTHOU Wi
HCC/Ie/IOBAaTE/IbCKON  [IeATEeJbHOCTH; TPU 3TOM TPaMOTHO HC-
M0J1b30BaTh U3yYEeHHbIN MOHATUUHBIN alapaT U3y4yaeMoro pas- jeJa
GU3BUKHM M CONPOBOX/JATb BBICTYIJIEHHE TMpe3eHTalheld ¢ yYETOM
0COGEHHOCTEeH ayITUTOPHUU CBEPCTHUKOB.
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TEMATWUYECKOE MJIAHNPOBAHUE

7 knacc (68 4)

TeMmaTH4eCcKUit OCHOBHbBIE BHJBI JeATEJIBbHOCTH y4yauuxca (Ha
6J10K, TeMa OcHoBHOe copepkanue YPOBHE y4eGHBIX JeiicTBHIA)1
Paspe 1. Pusuka U eé posib B NO3HAHUM OKpY>Kamlero Mupa (6 4)
dusuka — | ®usuka — Hayka o npupo/je. BoisiBieHHe pa3nvyuMid  MexJy (U3MYeCKMMH M XUMHYECKUMHU

HayKa o0 mpupoje
(24)

SBnenus npupoypl. Pusuye-
CKHe SIBJIEHUS: MeXaHHYe- CKUe,
TEMJIOBBIE, 3JIeKTPUYe- CKHUE,
MarHUTHbIE, CBETOBBIE,
3BYKOBbI€e

npeBpauieHusaMu (MC — xumus).

Pacno3HaBaHue U kiaccupukanuss QGU3NYECKUX SIBJIEHHM:
MeXaHUYeCKHUX, TEIJIOBbIX, 3JIEKTPUYECKHUX, MarHUTHBIX U
CBETOBBIX.

Ha6usroieHue v onvcaHve GU3NYECKUX SBJIEHUN

dusuyeckue
BeJIMYUHBI (2 4)

dusuyeckre BeJTMYNHBL.
W3mepeHue pU3NIeCKUX

BesinurH. Pu3ndeckre NpubOPBHI.

[TorpenrHocTb U3MepeHHUH.
MexayHapo/Has cucTeMa
eJUHUL]

OmnpesiesieHde 1eHbI JleJIeHUs] IIKaJbl W3MEpPUTEJbHOro mNpuGopa.

H3MepeHMe JIMHEHHBIX pa3MepoB TesJ U MPOMEeXYTKOB BpPeMeHH C

y4ETOM MOrpemHocTeH.

H3mMepeHUe 06'bEMa )KUJKOCTH U TBEPOrO TeJa.

M3mepeHre TeMnepaTyphl MPY MOMOIY KUAKOCTHOI'O TEPMO- MeTpa
Y aT4YMKa TeMIlepaTyphl.

BobinosiHeHKe TBOpYECKUX 3alaHUM M0 OUCKY CIOCOOG0B U3Mepe- HUs

HEKOTOPbIX (QU3NYECKHMX XapaKTepUCTHK, HAIpHUMep pa3MepoB

MaJlbIX 06'b€KTOB (B0JIOC, TPOBOJIOKA), YAaTEHHbBIX
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00'bEKTOB, 6OJIBILIUX PACCTOSTHUHN, MaJIbIX IPOMEKYTKOB BpEMEHH.

O6cyx/eHue IpesijlaraeMblX CIOCO60B

EcTecTBeHHO-
Hay4YHbIH MeTO/,
Nno3HaHuA (2 4)

Kak  ¢usuka u  japyrue
€CTeCTBEHHbIEe HayKHU U3y4a- 0T
[IpUpoay. EcrecTBeH- HO-
Hay4YyHbIH MeTOJ] TMO3Ha- HHUS:
HabJIloJleHre, I[I0CTAaHOB-  Ka
Hay4HOT'O BOIpOCa,
BbIBHXXEHHUE TUIIOTE3,
3KCIIepUMEHT TI0 HpOBepKe
TUIIOTE3, OO'bsICHEHHE Ha6JII0-
JlaeMoro sBieHus. OnucaHue
dusnYecKUx sIBJeHUH C MOMO-
bI0 Mozieel

BbIABI/I)KEHI/Ie ruInoTes, O6'bHCHHIOLILI/IX MPOCThbIE ABJIEHUA, HAIIPHUMEP:

— I04YeMy OCTaHaBJIMBaeTCAd [JBUXylleecd 110 FOpHSOHTaJIbHOﬁ

IMOBEPXHOCTH TEJIO;

— IoYeMYy B KapKylo noroay B CBETJION ojex/je npoxnaaﬂeﬁ, 4eM B

TEMHOM.
[IpensiokeHHe CIOCOGOB MPOBEPKU FUIOTES.

[IpoBeseHMe HccieloBaHUSA 110 NPOBEPKe KaKOU-IM60 TUNOTe- 3B,
HanpuMep: JAaJbHOCTb MOJIETA lIapuKa, MYyLIeHHOr0 TOpH-
30HTaJIbHO, TeM 6oJibllle, 4eM GoJiblIe BbIcOTa Mycka. [locTpoenue
NpocTeHIIUX Mofesed QU3NYeCKUX SIBJEHUH (B BHU/e PHUCYHKOB

WM CXeM), HamnpuMmep TaJieHHe IpesMeTa;
pacrpocTpaHeHHe cBeTa

npsIMOJIMHENHOe

Paspgeu 2. [lepBoHava/IbHBIE CBeJeHHsI O CTPOeHNH BelecTBa (5 4)
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CTpoeHue
BemecTna (1 4)

AToMbl U MOJIEKYJIbI, UX pa3-

Mepbl. OmNbIThI, J0Ka3bIBalO-
Imye JUCKPETHOe CTPOEeHHe
BelllecTBa

Ha6sto/ieHHe ¥ HUHTepHpeTanus ONbITOB, CBUJETEIbCTBYIOLIUX 06
aTOMHO-MOJIEKYJIADHOM CTPOEHMM BellecTBa: OMNBITbI C pac-
TBOpPEHHEM Pa3/IMYHbIX BEILECTB B BOJE.

OueHka pa3MepoB aTOMOB M MOJIEKYJl C MCHOJIb30BaHHEM GOTO-
rpaduii, mosyyeHHbIX HAa AaTOMHOM CUJI0BOM MHUKpockorte (ACM).
OnpeJiesieHHe pa3MepoOB MaslbIX TeJl

/IBliKeHHe U
B3auMoOJei-
CTBME 4YaCTHL
BemecrBa (2

4)

JIBM>KeHMe 4yacTUl] BelllecTBa.
CB$I3b CKOPOCTH JIBHXKEHUS
YacCTHI C TeMIIepaTyPOH.
BpoyHoBCcKOe gBUKEHUE.
JAuddy3us. BsaumogericTeue
YaCTHI] BEIIeCTBa: PUTSIKe- HHUE
U OTTaJIKUBaHHE

Ha6nroneHve u 06bsicHeHHEe GPOYHOBCKOTO JBYWXKEHHUs U sIBJe- HUS

anddysun.
[IpoBesieHHEe U 0O'bsICHEHUE OMNBITOB IO HAGJIOJEHUIO TEIJIOBOIO
pacuMpeHus ra3os.

[lpoBegeHre U OO'BSICHEHHE OMNBITOB IO

MOJIEKYJIAPHOTO NPUTAXKEHUA U OTTAJIKUBAHUA

OOHAPYKEHUIO CUJI

IIpoooncenue maon.

TemMaTH4eCKHI
6JI0K, TeMa

OcHOBHOe cojeprKaHue

OcHOBHBIE BH/BbI JeATEeJbHOCTU yyalmxcs (Ha
YPOBHeE y4eGHbIX AeliCTBUI)
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ArperaTtHbie
COCTOSIHUA
BemecTna (2 4)

ArperaTHble COCTOSIHUA
BellleCTBa: CTpOEHHe Tras3oB,
XKUJKOCTeH u TBEP/bIX
(kpuCTaNLINYECKHUX) TeJl.
B3anMocBsisb  MexJy  CBOH-
CTBAaMM BeLIeCTB B pa3HbIX
arperaTHbIX COCTOSIHUAX W HX
aTOMHO-MOJIEKYJ/IIPHBIM ~ CTPO-
eHueM. OcobeHHOCTH arperar-
HbIX COCTOSIHUM BOJIbI

Onucanue (C HCMNOJb30BAaHHWEM TMPOCTbIX MOJEeJel) OCHOBHBIX
pas/JMuui B CTPOEHUHM Ta30B, KUJAKOCTEW U TBEPABIX TeJl.
O6bsCHEHMe MaJIOM CXKMMAaeMOCTH KHUAKOCTEH WM TBEPABIX TeJ,
60JIbLION C)KUMAeMOCTH ra30B.

OGbsicHeHHe COXpaHeHUsI GOPMbI TBEP/bIX TEJI U TEKYYECTH
YKUJKOCTH.

[IpoBesieHHE ONBITOB, J0KA3bIBAIOIINX, YTO B TBEPAOM COCTOS- HUU
BOJIbl YaCTHIbl HAXOJATCA B CpeJHeM Jajblie JApyr OT Apyra
(MIOTHOCTb MEHBIIIE), YEM B XKHUIAKOM.

YcTaHOB/IEHHE B3aHMOCBSI3U MEX/y 0COGEHHOCTSIMU arperaT- HbIX
COCTOSIHMM BOZBI U Cyl€eCTBOBAHHMEM BOJHBIX opraHusMoB (MC —

6uoJiorus, reorpadus)

Pa3peun 3. /IBmKeHHe U B3auMoJelicTBue Te (21 u)

MexaHu4eckoe
ABIKeHHe (3 4)

MexaHu4eckoe JIIBHDKEHHUeE.
PaBHOMepHOe ¥ HepaBHOMep-
Hoe aBWKeHue. CKOpOCTb.
CpeliHsIS CKOPOCTb MpU He-

paBHOMEpPHOM JIBM>KEHUH.
PacuéT mnytm U BpeMeHHU
JIBM>KEHUS

HcciepoBaHre paBHOMEPHOTO JIBUXKEHUS U OIIpe/ieJIeHHE ero
HPU3HAKOB.

HaGstofjeHue HepaBHOMEPHOr'O /IBIDKEHUSI W OIpeJesieHHe ero
OTJINYUH OT PABHOMEPHOTO JIBHIKEHHS.
PemeHne 3ajjau Ha omnpejesieHHe NYTH,
pPaBHOMEPHOTO JIBHXKEHHUS.

AHanus rpaduMKOB 3aBUCHMOCTH NMYTH U CKOPOCTH OT BpEMEHH

CKOpOCTH U BpEMEHHU
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Macca kak Mepa HUHEPTHOCTH
Tesna. I[lJoTHOCTH BelecTBa.
CBsA3b MJIOTHOCTH C KOJIHYe-
CTBOM MOJIEKYJl B eJUHULE
06'béMa BelllecTBa

[IpoBesileHHE M aHA/IU3 OIBITOB, JEMOHCTPUPYIOLIUX H3MEHEHHe
CKOpPOCTH ABMXKEHHUSA TeJia B pe3ysibTaTe JIeWCTBUs HA HEro Apyrux
TeJl.

PelieHue 3a/1a4 Ha oNpe/ie/ieHHe Macchl TeJa, ero 06'béMa 1
IJIOTHOCTH.

[IpoBe/ileHHE U aHA/IM3 ONBITOB, JEMOHCTPUPYIOLIUX 3aBUCH- MOCTb
MU3MEHEeHMs CKOPOCTH TeJsla OT ero Macchl IPU B3aUMO/IeH- CTBUM TeJl.
W3MepeHHe Macchl Tesa pas3MYHbIMU crnoco6amu. OmnpejeseHue
IJIOTHOCTH TeJla B pe3yJ/ibTaTe U3MEPEHHs ero Mac- Cbl U 06'béMa

HNuepuus,
macca, nJoT-
HOCTb (4 4)

fIBnreHne  WHepyuUU. 3aKOH
nHepuuu. B3aumogencteue Ten
Kak NpUYHHA W3MeHEeHHUSs
CKOPOCTH JIBHXKEHUS TeJl.

O6bsicHeHMe W TNPOTrHO3WpPOBAaHHWE SBJIEHUM, 06YCI0BJIEHHbIX
WHeplMel, HampuMep: 4YTO NPOUCXOAUT NPHU TOPMOXKEHUH WU
pe3KOM MaHeBpe aBTOMOOWJIS, NO4YeMy HEBO3MOXXHO MTHOBEHHO
NpPEeKpPaTUTDb ABIDKEHNE Ha BeJIOCUIIe/ie UJIU cCaMOKaTe U T. [I.
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Cuna. Buabl cua
(144)

CuJia KaK XxapaKTepUCTUKa
B3auMoencTBuUsa Tes. Cuia
YIPYroCTH U 3aKoH ['yka.
M3mepeHue cUJIbI C TOMOLIbIO
JUHaMoMeTpa. fIBjeHue
TATOTEHHUS U CUJIA TSXKECTH.
Cuia TSKeCTH Ha APYrux
nJaHeTtax. Bec Tesa. HeBeco-
MocCTb. CJIOXKeHHUEe CUJI,
HalpaBJIeHHbIX 10 OHOH
npsiMoil. PaBHoelcTBy0OIAs
cuit. Cuiia Tpenus. TpeHue
CKOJIBXKEHUS ¥ TPEHHE MOKOSI.
TpeHue B IpUpoJie U TEXHUKE

M3yyeHue B3aUMO/IEHCTBUSA KaK NPUYMHBI U3MEHEHUSI CKOPOCTH TeJla
uiu ero gepopmarnuu.

OnucaHue peaslbHbIX CUTYalMHd B3aWMOJEWCTBUS TeJ C MOMOILbIO
MoJiesiell, B KOTOPBIX BBOJMUTCA IOHATHE WU H300pakeHHEe CHJIBL.
W3yyeHue cusbl ynpyroctu. McciefoBaHue 3aBUCHMOCTH CHJIbI
yNpyrocTd OT YJJMHEHUs PEe3MHOBOTO LIHypa WM MNPYXHUHBI (C
noctpoeHueM rpadpuka).

AHanu3 TNpaKTHUYECKHX CUTyalud, B KOTOPBIX IPOSBJIAETCA
JIeWCTBHE CHJIbl YOPYrocTH (YympyrocTb Msi4a, KPOCCOBOK, BETOK
JlepeBa U p.).

AHanus cuTyanui, CBI3aHHbIX C SBJIeHHeM TAroTeHus. O0bsiCHEHUE
OpOUTAIBLHOIO JBW)XEHHS IJIAHET C HCIOJIb30BAaHU- €M SIBJIEHHUS
TATOTEeHUs U 3akoHa MHepuuu (MC — actpoHoMus). M3MepeHue
Beca TeJa C IIOMOIIbI0 AMHaAMoMeTpa. O60CHOBaHHUE 3TOTO Croco6a
H3MepeHHsl.

Ananus U MO/ieJTMPOBaHUe SIBJIEHUS HEBECOMOCTH.
JKClleprMeHTa/lbHOE TOJIy4eHHe [paBWIa CJAOXKEHUS  CHJ,
HalpaBJIeHHbIX B/OJIb OJHOW NpsMoH. OnpejesieHue BeJUYMHBI
PaBHO/EUCTBYIOIIEN CHII.

M3yyeHue CUJIbl TPEHUS CKOJIBKEHHUSI U CUJIbI TPEHHsI OKOSI.
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IIpooonsicenue maon.

TemaTu4ecKut
6JI0K, TeMa

OcHOBHOE cojepikaHue

OcHOBHBIE BHJBI JeATeJTbHOCTH y4yamuxca (Ha
YPOBHE yYeGHBIX JeiiCTBUI)

HccnepoBaHrue 3aBUCUMOCTH CWJIbl TPEHHs OT CHJIBI JIaBJIeHUS U
CBOMCTB TPYLIUXCS IOBEPXHOCTEM.

AHa/u3 NpaKTUYeCKUX CUTYaLUH, B KOTOPBIX IPOSIBJIsAETCS leHCTBHE
CHJIBI TPEHUS, UCIIOJIb3YIOTCS CIOCOGBI €€ yMeHbllle- HUs WU
yBeJIMueHHUs (KaTaHUe Ha JIbDKaX, KOHbKaX, TOPMOXKe- HUE
aBTOMOGHJIAA, UCII0JIb30BAaHHUE O/IIUITHUKOB, IJIaBaHHE BOJHBIX
YKUBOTHBIX U Jp.) (MC — 6uosiorus).

PemweHue 3ajja4 C ucnosb3oBaHWEM QOPMyJ s pacyéra CHJIB
TS)KECTH, CUJIbI YIIPYTOCTH, CUJIbI TPEHUS

Paspen 4. /laB/ieHUe TBEPBIX TeJ, >)KUAKOCTel U ra3oB (21 u)

JaBiaenue. Ile-
pejada jaBie-
HUA TBEPABIMU
TeJIaMH, KUJKO-
CTSIMHU U ra3aMH

(34)

[JaBsienue. CnocobGbl yMeHb-
HIeHUs u yBeJINYeHNs
JlaBjieHus. /[laBieHue rasa.

3aBUCUMOCTb /[laBJIeHUs Trasa
OT 00béMa U TeMIepaTyphl.
[lepesaya paBjeHUsT TBEP/AbI-
MM TeJlaMH, >XUJIKOCTSIMH M
3akoH [Mackans.
[THeBMaTHYeCKHE MallIMHbI

ra3aMu.

AHanu3 U 06GbsICHEHHE OMNBbITOB U NPAKTUYECKHUX CUTYyaluH, B
KOTOPBIX NMPOSIBJSIETCS CUJIA JABJIEHUS.

OGocHOBaHHe CIIOCOO0B YMEHbIIEHUS U YBeJUYeHUs JaBJIeHUs.
W3yyeHre 3aBUCUMOCTH JaBJieHUs rasa oT 06'b€Ma U TeMIepaTyphl.
H3yyeHue ocobGeHHOCTEN Nepesayd JlaBjJeHUs] TBEPJAbBIMU TeJlaMH,
KUAKOCTAMHA W TrasaMd. (OGOCHOBaHHE pe3yJIbTaTOB OMNBITOB
O0COGEHHOCTSIMM CTPOEHMSI BellecTBa B TBEPJOM, KHJIKOM U
razoo6pa3HOM COCTOSIHUSX.

JKcneprMeHTabHOE ZI0KA3aTebCTBO 3aKoHa [lackas.

Pewmenue 3a71a4 Ha pacyéT JaBsieHUs TBEPJOro Tesa
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JaBieHue
XKUAKOCTH (5 4)

3aBUCHMOCTD JlaBJI€HUSA
KUAKOCTH OT TJIyOUHBI
norpykeHus. ['ngpocra-
THUYECKUH MapajoKc.

UccnenoBaHue 3aBUCUMOCTU [JIaBJIeHUS KUAKOCTH OT TJIYGUHBI
HOTPYKeHHs U IVIOTHOCTH KU KOCTH.
Ha6sofeHre M 00'bsiCHEHHE THUAPOCTATHYECKOrO Mapajokca Ha

OoCHOBe 3aKkoHa [lackans.
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Coob1aromyecs cocybl.
TuapaBIMdecKrie MeXaHHU3Mbl

H3y4yeHue COOBIAIOLINKCS COCYOB.

PelreHuve 3a/1a4 Ha pacyéT JAaBJIE€HHUS XKHUJKOCTH.

O6bsiCHEHMe TNpUHLMIA JeHCTBUS THAPABJIMYECKOro Ipecca.
Ananu3 ¥ 06bsICHEHHE MPAKTUYECKUX CUTyaluH, JeMOHCTPHUPY-
IOLUX NpOsiBJIEHHe JaBJIeHUs JKUAKOCTM W 3akoHa [lackaus,
HanpuMep NpPOLECCOB B OpraHU3Me NpHU IJyGOKOBOJHOM HBIPSi-
Huu (MC — 6uostorus)

AtmocdepHoe
AaBJiieHue (6 4)

Atmocdepa 3emsnm U aTMoOC-
¢depHoe gaBieHue. I[IpU4MHbBI
CyILeCTBOBAHUS BO3/IyLIHOH
060JI04KH 3emun. OneIT
Toppuyesnn. H3mepeHue
aTMocpepHOro JlaBJIEHUS.
3aBUCMMOCTb  aTMOChepHOro
AaBJIEeHUA oT BBICOTHI Haf
ypoBHeM Mopsi. [Ipu6opsl aas
M3MepeHUsT aTMOCPepHO- TO
JlaBJIeHUs

JKcnepUMeHTa/lbHOE 06HApYKeHHe aTMOCPEPHOTO JaB/IeHH.
AHann3 1 06'bsICHEHHE ONBITOB U MPAKTUYECKUX CUTYALUH,
CBSI3aHHBIX C lelicTBHEM aTMOCEPHOTO JaB/IeHUs.

O6psicHeHMe CylecTBOBaHHUs aTMocdephbl HAa 3eMJie U HEKOTO- PbIX
IJIaHeTax WX eé OTCYTCTBHUs Ha Jpyrux miaHetax u Jlyne (MC —
reorpa¢us, aCTpOHOMUS).

OGbsicHeHHe M3MeHeHHUsl MJIOTHOCTH aTMocdepbl ¢ BHICOTOH U
3aBMCHUMOCTH aTMOC(epHOro JaBJieHHsl OT BBICOTHIL. PeleHue
3aZjad  Ha pacdyéT aTMochepHOro JaBjeHus. H3ydeHue
ycTpoiicTBa 6apoMeTpa-aHepoua
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JelicTBue
JKM/JKOCTH M rasa
Ha Norpy:xéHHoe
B HUX TeJ1o (7 4)

JlelicTBHe }XUKOCTH U ra3a Ha
IIOTPY>KEHHOE B HUX TeJIO.
BrITasikuBaroas (apxumeso-
Ba) cuJia. 3aKoH Apxumeza.
[lnaBaHue Tes1. Bo3gyxomnia-
BaHUe

JKcnepUMeHTa/lbHOe OOGHapy)KeHHe AeHCTBHA >KUJKOCTH M rasa Ha
[IOrPY>KEHHOE B HUX TEJIO.

OnpezesieHde BbITaJIKMBAWOIled CUJbL, JeWCTByHOIled Ha TeJlo,
NOTpYXEHHOE B »KUKOCTb.

[IpoBeseHre U 0OCYXJileHHe  OINBbITOB, JIEMOHCTPUPYIOIIHUX
3aBHCHMOCTb BBITAJKUBAWOLEH CUJIBIL, AeHCTBYWOLEH Ha Teso B
JKUJKOCTH, OT 00'bEMa MOrPY>KEHHON B JKUJKOCTb YaCTH TeJsa U OT
IJIOTHOCTH KUAKOCTH.

UccnenoBanue 3aBUCMMOCTM Beca Teja B BoJe OT 00BEMaA
NOTpYXEHHOU B »KUAKOCTb 4aCTH TeJa.

Pemenue 3ajay Ha NpUMeHeHUe 3aKOHA ApxuMeJa U YyCJI0BUA

IJIaBaHHA TeJl.
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Okonuanue maoan.

TemaTu4ecKut
6JI0K, TeMa

OcHOBHOE cojepikaHue

OcHOBHBIE BHJBI JeATeJTbHOCTH y4yamuxca (Ha
YPOBHE yYeGHBIX JeiiCTBUI)

KoncrpyupoBanue apeomeTpa WM KOHCTPYUpPOBaHHE JIOAKU U
omnpezeJsieHue e€ rpy30onobEMHOCTA

Pa3peu1 5. Pa6oTa u MOLIHOCTb. JHeprus (12 4)

PaGéora u mMoul-
HOCTB (3 4)

MexaHuveckast pa6ora.
MoIHOCTb

JKcllepUMeHTa/IbHOE oOmpe/ie/leHue MeXaHUYeCKOH paboThbl CHJIbI
TSDKECTH NPU MajfieHud Tesla U CHUJIbI TPEHHUsl MPU PaBHOMEPHOM
nepeMelleHuyd Teja [0 TOPU30HTAJbHOM MMOBEPXHOCTH. Pacuért
MOIIIHOCTH, pa3BUBA€MOU NPHU MO bEME MO JIECTHUIIE.

Pelenue 3a/ja4 Ha pacyéT MexaHHUYeCKOW PaBGoThl U MOLHOCTH

IIpocTteie
MexaHu3MBblI (5 4)

[IpocThle MexaHU3MBbI:
6JI0K,
[IpaBusio paBHOBecHUsl pblyara.
[IpumeHeHnue NpaBUJIaA
paBHOBecUsl pblyara K OJIOKY.
«30J10TOE NPABUJIO» MEXAaHUKH.
KIIZI npocTeix
[IpocThle MeXaHU3MbI B OBITY U
TEeXHU- Ke. Ppluaru B Tese
YyeJsioBeKa

phbIyar,
HaKJIOHHasl TJIOCKOCTb.

MeXaHHW3MOB.

OnpejiesieHre BBIMIPBIIA B CHJIE NMPOCTbIX MEXaHW3MOB Ha
npuMepe pblyara, MOJABMXKHOI'O M HENOJBWKHOTO 6JIOKOB,
HaKJIOHHOH MJIOCKOCTH.

HWccneoBanue ycaoBUs paBHOBeCHs pblyara.

O6GHapy)XeHHe CBOMCTB MpOCTBIX MEXaHHW3MOB B Pa3/JIMYHBIX
WHCTPYMEHTAaX W IPHUCIOCOBGJEHUSAX, HCIOJb3YEMbIX B OBITY U
TeXHUKe, a TaKKe B KUBbIX opraHusmax (MC — O6wuosiorus).
JKcnepUMeHTa/lbHOE [I0Ka3aTe/JbCTBO paBeHCTBA pPaboT MHpH
IpUMEHEeHUH TMpOCTbIXx MexaHu3MoB. Onpegenenune  KIIJ
HaKJIOHHOH MJIOCKOCTH.

Pemenue 3a/ja4 Ha NMpUMeHeHHe NMpaBUJa PAaBHOBECHsI pblyara U Ha

pacuéTt KII/
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MexaHu4yecKast
3Heprus (4 4)

KuHeTuueckass MW  IOTEHIM-
asbHasa 3Heprusd. [lpeBpaiue-
HHE OJIHOT'0 BH/la MeXaHHYe-

JKcrnepUMeHTaJlbHOE ONpejieJieHre U3MeHEeHUs KMHETUYeCKOU Hu
MOTEHLUAJIbHON SHEPrUM Teja MPU €ero CKaTbIBAHUM 110
HaAKJIOHHOM MJIOCKOCTH.




8y

CKOU 3Hepruu B Jpyroi. 3aKoH
COXpaHEHUs] M MW3MeHe- HHUs
9HEPTUH B MeXaHUKe

dopmyuMpoBaHHe Ha OCHOBE MCC/IeJOBaHUS 3aKOHA COXpaHEeHHs
MexXaHU4Y€eCKOH 3HEPTUH.

O6cyx/ieHue rpaHUL, IPUMEHUMOCTH 3aKOHAa COXpaHEeHUs IHEPT M.
PelreHue 3a1a4 ¢ MCNOJIb30BaHMEM 3aKOHA COXpaHEHUs 9HEP- I'MU

PesepBHOe BpeM4 (3 4)
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8 knacc (68 u)

TemaTu4ecKu
6JI0K, TeMbI

OcHOBHOe cojeprKaHue

OcCHOBHBbIE BHUABI AeATeJbHOCTH yYaluxcsa (Ha
yPOBHE YUeGHbIX JeiCTBUIT)

Paspe 6. TenoBbie siBiaeHuUs (28 4)

CtpoeHue

U CBOJICTBa
BemlecTBa (7 4)

OCHOBHbIE MOJIOXKEHHUS

MOJIEKYJISIPHO-KUHETUYECKOH
TEOpHHU CTPOEHHUs BelllecTBa.
Macca v pa3mepbl aTOMOB

Y MoJieKyJ1. OTbIThI, TO/I-
TBEPK/A0L1e OCHOBHbIE
MOJIOXKEHUST MOJIEKYJISIP-
HO-KMHETHYECKOU TEOPHH.
Moiesi TBEPAOTO, )KUJKOTO
1 ra3006pa3HoOro COCTOSIHUMI
BeliecTBa. Kpucraninyeckue
U aMopHbIe TBEp/Ible TeJla.

Ha6J'I}O,CLeHl/Ie U MHTepHnpeTanusa OonbITOB, CBUAETEJIbCTBYHOUINX

06 aTOMHO-MOJIEKYJISPHOM CTPOEHUH BelleCTBa: ONbITHI C pac-
TBOpPEHHUEM Pa3/IMYHbIX BEI|ECTB B BOJE.

PemreHue 3a/1a4 1o OleHMBAHUIO KOJIMYEeCTBAa aTOMOB UJIM MoJle-
KyJI B eJUHHILe 06'bEMa BelleCTBa.

AHanus TekcTa [peBHUX aTOMHUCTOB (HanpuMmep, parMeHTa
noaMbl Jlykpenus «O npupo/e Belljel») ¢ U3/10xKeHHueM 060CHO-
BaHHUH aTOMHOM runoTe3bl (CMbICJ0BOe YyTeHUe). OnieHKa
y6eIUTeTbHOCTH 3TUX 060CHOBAHHUH.

06bsicHeHUE GPOYHOBCKOI0 JBIKeHUS, iBJeHUs Auddpy3un

Y pa3/IMYui MeX/ly HUIMH Ha OCHOBE IOJIOXKEeHHUH MOJIeKyIap-
HO-KMHETHYEeCKOH TeOpHH CTPOEHHs BellecTBa.




0S

IIpooonsicenue maon.

TeMaTu4ecKuu
6JI0K, TeMa

OcHOBHOE cojeprKaHue

OCHOBHBIE BUABI JeATeJbHOCTH yyamuxcsa (Ha
YPOBHE y4YeGHbIX AelCTBUI)

O6bsiICHEHHE CBOWCTB TrasoB,
JKUJKOCTeN U TBEPABIX TeJ Ha
OCHOBE MOJIOXKEHU H
MOJIEKYJIIPHO-KUHETUYECKOU
Teopuu. CMayuBaHHE U Ka-
NUJJISIpHbIE SIBJIEHUS.
TensioBoe  pacmiupeHue U
cKaTue

O6'bsiCHEHHE OCHOBHBIX Pa3JIMYUi B CTPOEHUHU T'a30B, KUJKO- CTEH U
TBEPABIX TeJ C UCIO0Jb30BaHUEM IIOJIOXKEHUH MOJIEKYJIAp- HO-
KUHETHYeCKOH TeOPUH CTPOEHMS BellecTBa.

[IpoBe/ieHME ONBITOB 110 BbIPALMBAHUI0 KPUCTA/IJIOB MOBAapeH- HOU
COJIM WJIM caxapa.

[lpoBesjeHMe U OOBSACHEHHE  ONbBITOB,  JeMOHCTPUPYIOIIHUX
KalWJJISpHBIE SIBJIEHUS U sIBJIEHUEe CMauyMBaHUS.

OGbsiCHEHHE POJIM KaNWJISIPHBIX SIBJIEHUU [J/Is1 HOCTYIJIEHHUS BOJIbI B
opranusMm pacteHud (MC — 6uosiorus).

HaGsroneHue, npoBejieHHEe U OGbsICHEHHE OIBITOB I10 HAOGJIO-
JIEHHUIO TEMJIOBOI'0 paCLIMPEeHUs Ira30B, XKUAKOCTEH U TBEP/BIX TeJl.
OGbsicHEHHe CcOXpaHeHUs 00béMa TBEPABIX TeJs, TEKy4ecTH
KHUAKOCTH (B TOM YHCJIe, pa3HHUIbl B TEKYYECTH JJIsl pa3HbIX
XHUJIKOCTEN), JaBJIeHUs Ta3a.

[IpoBe/ieHUE OTBITOB, IEMOHCTPUPYIOIMX 3aBUCUMOCTb JlaBJie- HHUsI
BO3/lyxa OT ero o06'béMa M HArpeBaHUS WM OXJAKIAEHHUs, U HUX
06'bsICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO Y4eHHs. AHaJu3
NPaKTUYECKUX CUTYalMd, CBSI3aHHBIX CO CBOMCTBaMH TIa3o0B,
MHUAKOCTEH U TBEPJBIX TeJ




VANEND

G

TensioBbie
npoueccs (21 y)

Temnepatypa. CBA3b TeMIe-
paTyphbl CO CKOPOCTbIO

TEIJIOBOro ABUXEHUA YaCTUL.

BHyTpeHHss 9HepTHUsl.
Crnoco6bl NU3MEHEHHUSsT

OGocHOBaHUE MPaBUJI U3MEPEHUS TEMIIEPATYPHI.

CpaBHEHHE pa3/IMYHbIX CIOCOG0B U3MEPEHUS U IIKaJ TEMIIe- PATypPhl.
Ha6someHne W 06bsICHEHHE  ONBITOB, JIEMOHCTPHUPYIOLIUX
U3MeHeHHe BHYTpPeHHEeH 3Hepruu TeJla B pe3ysbTaTe TeIonepe-
Jla4¥ ¥ paboThbl BHELIHUX CHJL.




4]

BHYTPEHHEH sHepruu:
TeMJIoNepe/jaya U COBep- IeHUe
pa6oThl. Busibl Tensonepesayu:
TEeNJIONPOBO- JHOCTb,
KOHBEKIUS, U3Jlyye- HUe.
KosmuecTtBo TEIJIOTHI.
YaenbHasi TeNJI0EMKOCTb
BellecTBa. Temsoo6MeH U
TEMNJI0BOE paBHOBECHE.
YpaBHeHue TEIJIOBOTO
GasnaHca.

[lnaBieHMe U oTBepjeBaHUE
KPUCTaJINYeCKUX BellleCTB.
YpenbHas TemJoTa  IJaBJe-
HUS. [lapoo6pasoBaHue u
KOH/JIeHCcalUsl. Hcnapenue.
Kunenue. YpgenbHas TemsoTa
napoo6pa3oBaHUS. 3aBuCH-
MOCTb TeMIIEPATypbl KUIEHUS
oT aTMocdepHOTro JaBJeHHs.
ByiaxkHOCTh BO3/yXa. JHeprus
TOMJIUBA. YJesbHas TemJoTa
cropaHus. [IpuHOMIBI PaGOThI
Temsio- BbIX ABuratesed. KII/|
TEMNJIOBOTO JIBUTATEJIS.
TensioBble ABUTaTeJU W 3allU-
Ta OKpy»arlleh cpejbl. 3aKOH
COXpaHeHHUs] M Ipe- BpalleHUs
3HEepruu B Mexa-

Ha6sozieHre 1 06'bsiCHEHNE ONBITOB, 0GCYK/JeHHe TPaKTH4Ye- CKUX
CUTyallM#, [EeMOHCTPUPYIOLIMX pa3/iMuHble BUJAbl  TEIJIO-
nepesavu: TENJIONPOBOLHOCTD, KOHBEKIIHIO, H3JIy4eHue.
UccnenoBanne  sIBJeHUs  TemJooOMeHa TpU  CMeLIMBAaHUH
XOJIOJHOW U TOpsiueil BOJbL.

Ha6sozieHre ycTaHOBJIEHHUS TEIJIOBOIO PAaBHOBECHUs MEX[Y ropsdet
1 X0JIOJJHOU BOJOM.

OnpenesieHde (M3MepeHHE) KOJUYECTBA TEIJIOTHI, MOJYYEHHOTO
BOJZIOM IpU TEMJIOOOMEHE C HarpeTbiM MeTaVIMYeCKUM IIUJIHH-
JpOM.

OnpenesneHue (U3MepeHHe) YJeJbHOU TEMJOEMKOCTH BelleCcTBa.
Pewmenue 3aa4, CBSI3aHHBIX C BbIYHUCJIEHHUEM KOJHUYECTBA TEIJIO- Thl U
TEMJIOEMKOCTH MPH TEMJIOOGMEHE.

AHanu3 cuTyanuMi NPAKTHUYECKOr0 HCIOJIb30BAHUS TEIJIOBBIX
CBOWCTB BeleCTB U MaTepuasioB, HalpUMep B LeJisIX dHeprocte-
pexeHust: TEMJIOU30JISAIUS, 3Heproc6eperariuye KPBILIH,
TePMOAKKyMYJIITOPBI U T. JI.

Ha6usiroieHue siBJIeHUN McapeHus: U KOHIeHCAl[UH.

UccnenoBaHue mpolecca HCOApeHUs] PA3IUYHBIX KUJKOCTEH.
O0bsiCHeHHE SIBJIEHUH WCNapeHUs W KOHJEHCAllUM Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUYeHUSI.

Ha6sroseHrne u oObsiCHEHHE TpoIlecca KHIeHHs, B TOM YHCIe
3aBUCUMOCTH TE€MIEPATYpPbl KUIIEHUSs OT JAaBJIEHHUS.

OnpezesieHue (M3MepeHe) OTHOCUTELHOU BIQXKHOCTH BO3/IyXa.
Ha6.1to1eHue npoliecca niaBJeHus KpUCTA/IMYeCKOro Bellle- CTBa,
HaIpUMep JibJa.

CpaBHeHHE TNPOLECCOB IJIABJIEHUS KPUCTA/UIMYECKUX TeJl U
pa3MsirdyeHust Py HarpeBaHUU aMOPPHBIX TEJL.

OnpenesieHde (U3MepeHUe) yAeJbHOW TEIJIOTHI IJIaBJEHHUs JibJa.
OGbsicHeHHe SIBJIEHUM MJIaBJE€HUS U KPUCTA/JIM3aLUU Ha OCHOBe

ATOMHO-MOJIEKYJIAPDHOI'O y94€HHUH.
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¥S

IIpooonsicenue maon.

TeMaTH4eCcKUH OCHOBHBIE BH/bI JeATEeJbHOCTU yYyalmxcs (Ha
610K, TeMa OcHoBHOE copepxaHue yPOBHE y4eGHBIX JeicTBHIA)
HUY€CKHX U TEIJIOBbIX PemeHue 3aa4, CBSI3aHHBIX C BBIYMCJIEHUEM KOJIMYECTBA TEIJIO- Thl B
npoueccax nmpoleccax TeIlIonepeiadyd NP IUIABJEHUM W KPUCTA/LIM- 3alUH,

WCIapeHry U KOH/IeHCal[UH.
AHanu3  cuTyanud  OpaKTHYecKOro INpUMeHeHHs  sIBJIeHUH
MJIaBJIeHUs1 W KPHUCTA/NJIM3alMy, HalpuMep, MOJIyueHHe CBepX-
YHCTBIX MaTepPHUaJIOB, coJieBasi Ipesika U Ap.

AHasu3 paboThl ¥ 06'bICHEHHE IPUHIIUIA AeHCTBUSA TENJIOBOI0
JIBUraTeJIsl.

BbrunciieHre KoJIMYecTBa TEIIOTHI, BbIJEJNAIOIIErocs NpPHU Cro-
paHUM  pas/M4HbIX BUAOB TomiuBa, U KIIJ| pgBurarens.
O6cyKJieHre  9KOJIOTMYECKHX  IOCAeACTBUH  MCII0Jb30BaHUSA
JIBUraTejiel BHYTPEHHEro CropaHusl, TeIJIOBBIX U THJpPO3JieK-
TpocTaHuui (MC — aKoJiorus, XUMus)

Pazpen 7. dneKTpuyecKyue M MarHUTHbIE siBjieHus (37 4)




VANEND

GS

JeKTpu4ecKue
3apaAapl.  3apA-
JKeHHble Teja U
MX B3auMoJeu-
crBue (7 4)

JuexkTpusauusa Tes. /IBa poja
3JIEKTPUYECKHUX 3aps/0B.
BzaumogelicTBue 3apsiKeH-
HbIX TeJl. 3akoH KyJioHa.
JuekTpuyeckoe noJe. [[puHuun
Cynepro3uLUH 3J1eKTPHUIeCKUX
noJieit. Hocurenu
3JIEKTPUYECKHX 3apAJ0B.
JJileMeHTapHBIN 3/IeKTPUYEeCKUN

3apsa/.

Ha6/o/ieHre U MpoBe/leHHe OMBbITOB MO 3JIEKTPU3ALUU Tes MpPU
CONPHUKOCHOBEHUH U UHAYKIHEH.

Ha6siomenve M 00'bsICHEHHE B3aHMMOJEHCTBUS OLHOUMEHHO H
Pa3HOMMEHHO 3aPSKEHHbIX TeJL.

O06'bsicHeHUE MPUHLMIA e CTBUS 3JIEKTPOCKOTIA.

OGbsiCHEHME SIBJIEHUH 3JIEKTPU3ALUU PU CONMPUKOCHOBEHUH TeJl

M HUHAYKLMEH C UCNOoJb30BaHMEM 3HAHUH O HOCUTEJAX
3JIEKTPUYECKHUX 3aPs/IOB B BELIECTBE.

Pacno3HaBaHHe W 00OBSICHEHHE SIBJEHMH 3JIEKTPU3aLMd B IIO-

BCEJHEBHOM XKU3HMU.




9¢

Ctpoenue aToMa. [IpoBoiHU- K1
Y JU3J1EKTPUKU. 3aKOH
COXpaHeHHs 3JIeKTPUIeCKOTo
3apsja

Ha6sofeHne U 00GbsSCHEHHE OMNBITOB, WIIIOCTPUPYIOIIUX 3aKOH
COXpaHeHUs 3JIEKTPUYECKOT0 3apsi/ia.

HaGstofeHue ONBITOB MO MOJEJUPOBAHMIO  CHUJIOBBIX  JIMHUH
3JIEKTPUYECKOrO MOJIsl.

WUccnepoBanre feHCTBUA 3JIEKTPUYECKOrO IOJIS Ha NPOBOJHUKH U

JM2JIEKTPUKHU
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LS

IocToAHHBIN
3JIeKTpUYEeCKHIA
TOK (20 4)

JJeKTpu4ecKui TOK. Yco- BuUf

CyLIeCTBOBAHUSA 3JIEKTpH-
4eCcKoro TOKa. HcToyHUKHU
MOCTOSIHHOTO TOKa. /JledcTBUs
3JIEKTPUYECKOTO TOKa
(TemsoBoe, XUMHYECKOe,
MarHuTHoe).  JJIeKTpUYeCKUH
TOK B JKHJKOCTSIX M rasax.
JnexkTpudeckas uenb. Cuia
TOKa. JJyleKTpuyecKoe
HanpsbkeHue. ConpoTuB/e- HUe
IPOBOJHUKA. YpenbHoe
CONPOTHBJIEHUE BelecTBa.
3akoH OMa Ji1g ydyacTKa Lienu.
[TocnenoBaTesbHOE U
napaJijieJibHOe coeJlUHEeHHE
NPOBOJHUKOB.

Pa6oTa ¥ MOIIHOCTb 3JIEKTPH-
YecKoro Toka. 3akoH J[xoy- Jisi—
JleHna. JJIeKTPONpPOBOJA- Ka U
NOTPeOUTENU ITEKTPU- YECKOU
aHeprun B ObITy. KopoTkoe
3aMblKaHUE

Ha6siozieHre pas3MyHBbIX BHUJOB JEHCTBUS 3JIEKTPUYECKOTO
TOKa U OOHapy»KEHHe 3TUX BUAOB JEWUCTBUS B MOBCEJHEBHOU
YKHU3HU.

COOpKa U UCTIBITAHHUE 3JIEKTPUYECKOU LENU TOCTOSTHHOTO TOKA.
W3mepeHue CUIIbl TOKA aMIIEPMETPOM.

W3mepeHue 3JIEKTPUYECKOTO HaNpsKEeHUs BOJIbTMETPOM.
[lpoBesieHMe W OO'bSICHEHHE  OMNBITOB, /JIEMOHCTPUPYHOIUX
3aBHCHUMOCTD 3JIEKTPUYECKOTO COTPOTHUBJIEHHS] MPOBOJAHUKA OT €Tr0
JUIMHBI, IJIOIIAAW  TOMNEPEYHOTO CeYeHHsT U MaTepuasa.
HWccnenoBaHue 3aBUCMMOCTH CHJIBI TOKa, HPOTEKAWOLIero depes
pe3UucTop, OT COMPOTHUBJIEHHUS PE3UCTOpA M HANpPSHKEHUs Ha
pe3ucrope.

[IpoBepka npaBuJIa CJOXKEHUs] HANPSKEHUH MPU N0C/Ie0Ba- TeJbHOM
COeJIMHEeHUH JIBYX PE3HCTOPOB.

[IpoBepka nmpaBuJIa AJ1s1 CUJIbl TOKA MPHU MapasijieIbHOM COeI- HEHUH
pe3ucTopoB.

AHany3 cuTyanui IocJje/0BaTeNIbHOTO W MapasljieJbHOTO
COeJJUHEeHUs] TPOBOJHUKOB B JOMALIHUX 3JIEKTPUYECKUX
CeTsX.

Pemenue 3a7ja4 ¢ vcnoJib30BaHWeM 3akoHa OMa 1 popmMy.1 pacuéra
3JIEKTPUYECKOTO CONPOTHUBJIEHUs] TPHU MOC/AeJ0BaTelb- HOM U
napaJlyieJIbHOM COeIMHEHUH MPOBOTHUKOB.




8¢

Okonuanue maoan.

TemaTu4ecKut
6JI0K, TeMa

OcHOBHOE coaepiKaHue

OcHOBHBIE BHJBI JeATeJTbHOCTH y4yalmuxca (Ha
YPOBHE yYeGHBIX JeiiCTBUI)

OnpenesneHue paboThl 3JeKTPUYECKOr0 TOKA, NMPOTEKaIollero yepe3
pesucTop.

OnpezenieHne MOIIHOCTH 3J€KTPUYECKOrO0 TOKa, BblJAeJsseMOW Ha
pesucTope.

HWccnenoBaHne 3aBUCUMOCTH CHJIbI TOKa 4Yepe3 JIAMIOYKY OT
HanpsDKeHUs Ha Hel.

Onpepgenenue KII/| HarpeBaTeis.

HUccnenoBanue npeo6pa3oBaHys 3HEPTUH NIPU MO bEMe Ipy3a
3JIEKTPO/IBUTaTEJIEM.

O6'bsicHeHMEe yCTPOMCTBA U NpPUHLMUINA [JeHCTBUA JOMalIHUX
3JIeKTpOHarpeBaTeJbHbIX IPUOOPOB.

O6bsICHEHHe MPUYMH KOPOTKOTO 3aMbIKaHHUS U NMPUHIUIMA JAeHCTBUSA
IJIABKUX NIPeJIOXpaHUTe e H.

Pewmenue 3a7a4 ¢ ucnosib3oBaHueM 3akoHa /bxoyass—JleHua.
Hab61tofieHre BOSHUKHOBEHUS 3/1eKTPUUECKOT0 TOKA B KU/ - KOCTH




VANEND

65

MarHuTHbIe
sABJIeHus (6 4)

[TocTossHHBIE MarHUThI.
BsanMozelicTBHe NMOCTOAH- HBIX
MarHuToB. MarHuTHoe THoOJe.
MaruuTHOe mnoJsie 3eMJIM U €ro
3Ha4yeHHUe JJId KU3HU Ha 3eMJle.
OnbiT  3pcrepa. MarsHuTHoe
noJjie 3JeKTpU4Ye- CKOTO TOKa.
[IpuMeHeHuUe 3JIeKTPOMarHuTOB
B TEXHHUKE.

HccnegoBaHre MarHUTHOIO B3aUMO/eMCTBUSA MTOCTOSIHHBIX MarHUTOB.
M3yyeHWe MarHUTHOTO TOJiA MOCTOSHHBIX MAarHUTOB TIpU HX
06'be/IJUHEHUU U pa3/ie/IeHUM.

[IpoBezieHrEe ONBITOB 110 BU3yaIM3al[MH 110JIsI HOCTOSTHHBIX MarHUTOB.
M3y4eHue siBJeHUsI HAMAarHUYMBaHUS BelleCTBa.

HccnenoBanue AelCTBUS 3/IEKTPUYECKOTO TOKA HA MarHUTHYIO
CTpEeJIKY.
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JlelicTBMe MarHUTHOrO MOJIA
Ha TPOBOJHHUK C TOKOM.
JJIeKTpo/BUraTe/ib MOCTOSH-
Horo Toka. HMcrnoJsib3oBaHue
3JIeKTpoJiBUTaTeJled B Tex-
HUYEeCKHUX YCTPOMCTBaX M Ha
TpaHcIopTe

[IpoBesieHre ONBITOB, [E€MOHCTPUPYIOIIUX 3aBUCUMOCTb CHJIBI
B3aMMO/JIeMCTBUA KAaTyIIKH C TOKOM M MarHuTa OT CHJbl U Ha-
IpaBJleHUs TOKa B KaTyIIKe.

AHanu3 cuTyanui NpaKTUYeCKOro NpUMeHeHH sl 3JIeKTPOMarHu- TOB
(B OBITOBBIX TEXHUYECKHUX YCTPONUCTBAX, IPOMBIIIJIEHHOCTH,
MeJUI1HE).

W3y4yeHre AeHCTBHS MarHUTHOTO I10JIsI HA TPOBOJHHUK C TOKOM.
W3y4yeHure AelCTBUS 3JIeKTPOABUTaTeJIS.

Uamepenue KII/| anekTpoaBUraTeibHON YCTaHOBKHU.
Pacno3HaBaHMe W aHa/JW3 Ppas/IUYHbIX NPUMEHEeHUH
JiBUraTtesiel (TpaHCIoOPT, GbITOBbIE YCTPOKUCTBA U AP.)

3JIEKTPO-

J/JIeKTPOMarHuT-
Hasgd HHAYKLHA
(44)

OnbiTel  ®Papajesa. fIBieHue
3JIEKTPOMAarHUTHOH  UHJIYK-
LIMH. [IpaBuo JleHua.
JnektporeHepatop. Croco6bl
NOJYYEHUSI  3JIEKTPUYECKOU
3Hepruu. JJEeKTPOCTaHLUU Ha
BO306GHOBJISIEMBIX HCTOY-

HUKaX 3Hepruun

OnbITEl MO WCCJAEJ0BAHUIO SIBJIEHUS 3JIEKTPOMAarHUTHOW HHAYK-
LUU: HCCAe[joBaHME HW3MEHEHUH 3HaueHHWs U HalpaBJ/eHUs
WHAYKIIMOHHOTO TOKA

Pe3sepBHOe BpeMs4 (3 4)




VANEND

19

9 knacc (102 v)

TemaTH4eckui OCHOBHOe cojJepKaHue OCHOBHBIE BUABI JeATeJbHOCTH yyamuxcsa (Ha
6JI0K, TeMa YPOBHE y4eGHbIX AelCTBU)
Pa3pes 8. Mexannueckue siBjieHus (40 4)
MexaHHM4eckoe MexaHH4ecKoe JIBIKEeHHeE. AHasus 1 06CcyKeHHe pas3IMYHbIX IPUMEPOB MEXaHUYECKOI'0
JBIDKEHHE MaTtepuasbHas TOYKa. JIBKEHUS.

M CIIOCOGBI €ro
onucaHus (10 4)

Cucrema otcyéta. OTHOCHU-
TeJIbBHOCTb MeXaHU4eCKOro
JIBM>KEeHHUSL.

PaBHOMepHOe npsAMoINHeN-
Hoe B>XeHue. HepaBHOMep-
HOe MpsIMOJIMHEeHHOe JBUXe-
Hue. CpeIHAIsI U MTHOBEHHas
CKOpOCTb TeJia IPU HepaBHO-
MEPHOM JIBHXKEHHUU.
Yckopenue. PaBHOyckopeH-
HOe MpsIMOJIMHEeHHOe JBUXKe-
Hue. CBo6oiHOE TafieHue.
OnbrThl ['anuses.
PaBHOMepHoOe JiBI>KeHNe

10 OKpYKHOCTH. [lepuon

06cy)/jeHre TPaHUL, TPUMEHUMOCTH MOJIeJIN «MaTepHuasbHast
TOYKa».

OnuvcaHve MeXaHUYEeCKOTO JIBIXKEHHUSI Pa3JIMYHBIMU CII0CO6aMHU
(ypaBHeHHe, TabH1a, rpaduK).

AHanu3 )KM3HEeHHBIX CUTYALUH, B KOTOPBIX MPOSIBJISETCS
OTHOCHUTEJIbHOCTb MEXaHUYECKOT0 JIBUXKEHUS.

Hab6sroseHre MexaHU4€eCKOTo ABMKEHUS Tesla OTHOCUTENbHO
pa3HBIX TeJ OTCYETA.

CpaBHeHMe NyTeH U TPAaeKTOPUH JBUKEHHUS OJJHOI'0 U TOTO XKe
TeJla OTHOCUTEIbHO Pa3HbIX TeJI OTCYETA.

Ananu3s Tekcra ['anuiess 06 OTHOCUTE/IBHOCTH JIBUXKEHUS;
BBINOJTHEHYE 33/IaHUH 110 TEKCTY (CMBICIOBOE YTEHHE).
OnpesiesieHUe CpeJJHEH CKOPOCTH CKOJIbXKEHUST OPYCKa WJTH JIBU-
»KeHUS LIapuKa [10 HAKJIOHHOH MJI0OCKOCTH.

AHanu3 1 06cyx/leHre Coc060B MPUBIMKEHHOT O ONIpeieIeHUsT
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193081y 6—/

¥ 4acToTa obpalleHus.
JluHelHas U yryioBas CKOpO-

ctu. LleHTpocTpeMuTeIbHOE
YCKOpeHHe

MTHOBEHHOM CKOpPOCTH.
OnpejiesieHre CKOPOCTH PAaBHOMEPHOTO JBH)KeHHUs (I1apuKa

B ’KU/JIKOCTH, MOJIeJIN 3JIEKTPUYECKOI'0 aBTOMOGUIISA U T. I1.).
OnpenesieHde MyTH, NPOUJEHHOrO 3a JAHHBIA ITPOMEXKYTOK
BpEMEHH, U CKOPOCTH Tesa N0 rpaduKy 3aBUCHUMOCTH IyTH
PaBHOMEPHOTO JIBU)KEHHS OT BpEMEHH.

O6GcykZieHMe  BO3MOMKHBIX ~ NPHUHIUIOB  JeHCTBUS  NpPUGOPOB,
U3MepSAIOLIMX CKOPOCTD (CIUZ0METPOB).
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BbluMcieHMe NyTH W CKOPOCTH INPU PABHOYCKOPEHHOM MpPSIMO-
JINHEHHOM JIBMPKEHHUH TeJla.

OnpejiesieHye NPOHJIEHHOrO MYTH U YCKOPEHHUs JBHXKEHHUS TeJsa 1o

rpaduKy 3aBHUCUMOCTH CKOPOCTH DPaBHOYCKOPEHHOrO MpPSIMO-

JINHEWHOTO JIBM)KEHHUsI TeJIa OT BpEMEHMU.

Onpe/ie/ieHUE YCKOPEHUs TeJla IPU PaBHOYCKOPEHHOM JIBHXKe- HUH 110
HaKJIOHHO! MJIOCKOCTH.

H3mepeHne nepuosia M 4aCTOThI obOpallleHUsl Tesa M0 OKPY>KHOCTH.
OnpesiesieHHe CKOPOCTM PABHOMEPHOTO JIBIXKEHMS Tesa Mo
OKPY>KHOCTH.

PemreHue 3a/ja4 Ha onpejie/ieHHe KHHEMAaTHUYeCKUX XapaKTepH- CTUK
MeXaHHU4€eCKOro JBHKEHUs pa3/IMYHbIX BUJ0B.

PacnosHaBaHve W NpUOG/IMKEHHOe ONHCAHHE pPa3/IMYHBIX BHJOB

MeXaHHUYeCKOro JBWXKEHHUS B NPUpOJEe M TeXHHKe (Ha NpuMepax

CBOGOZIHO TAJAIOUIMX TeJ, JBIKEHMs >KMUBOTHBIX, HeGECHBIX TeJ,

TPaHCMOPTHBIX CPEJCTB U JP.)




¥9

B3aumogelicTBue
Tea (20 4)

[lepBbIii 3akoH HbIOTOHA.
BTopoii 3akoH HeloToHa.
TpeTuii 3akoH HeroToHA.
[IpuHLHMI CyNepro3ULIUU CUJL.
Cuna ynpyroctu. 3akoH [yka.
Cuna TpeHMsA: CWIa TpEHUA
CKOJIb)KEHHUS, CuJa TpeHus
MI0KOS, APyTHe BU/bI TPEHHUSI.
Cuna TSXKeCTH U 3aKOH
BCEMHPHOI'0 TATOTEHHUS.
YckopeHue CBOGOJHOTO
najZieHus. /|Bi>keHue NJlaHeT

Ha6sironeHne U 0o6GCyXKAeHUEe ONBITOB C JBMXKEHUEM TeJsia MpPHU
YMEHbUIEHUU BIUSHUS APYTUX TeJ, IPENSATCTBYIOLUX JBHXKE- HUIO.
Ananu3 Tekcra ['asusiess ¢ onucaHueM MbICJEHHOIO 3KCIIepu-
MeHTa, OGOCHOBBIBAIOIIETO 3aKOH WHEPLHH; BBIIOJHEHHE
3a/JlaHUM M0 TEKCTY (CMbICJIOBOE UTEHHUE).

06CcyxeHre BO3MOXXHOCTU BbITNOJHEHUS 3aKOHA WHEPLUH B
pas3JIMYHbIX CUCTEMAX OTCYETA.

Ha6nroseHue U o6CyXJeHHe MexXaHWYeCKUX sIBJIEHUH, Mpo-
UCXOAAIMX B cUCTeMe OTcuéTa «Tesexxka» NpU e€ paBHO-
MEpHOM M YCKOPEHHOM /IBM)KEHUM OTHOCHTEJbHO KabHHeTa
dusnkm.

JlelicTBUSA C BEKTOpaMU CUJI: BbIIIOJIHEHUE 3alaHUM IO C/10XKe- HUIO U
BBIUMTAHHUIO BEKTOPOB.
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TemMaTH4eCKUH
6JIOK, TeMa

OcHOBHOE coAaeprKaHue

OCHOBHbIE BUJBI JeATeJIbHOCTH yyamuxcs (Ha
yPOBHE y4eGHbIX JeiCTBUIT)
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IIpooonsicenue maon.

BOKpYT CouiHIia. [lepBas
KOCMHUYecKas CKOPOCTb.
HeBecomocTb U neperpysku.
PaBHOBecue  MaTepuasbHOU
TOYKH. AGCOJNIIOTHO TBEpJOE
Teslo. PaBHOBecHe TBEpPAOrO
TeJa C 3aKpemyiéHHOH OChbI0
BpalleHUs.. MOMEHT CHJIBL
LleHTp TsXKECTU

Ha6nrozeHrve u/wiau NpoBeJieHHE OIBITOB, JEeMOHCTPUPYIOLIUX
3aBHCHMOCTb YCKOPEHUS Tesa OT MPUJIOKEHHOW K HEMY CHJIBI U
Macchl TeJia.

AHaJ/I3 U 00'bsICHEHHE ABJEHUH C UCII0Jb30BaHUEM BTOPOr'o 3aKOHa
HproToHa.

Pemlenue 3aJjay ¢ HCIOJIb30BAHHEM BTOpPOro 3akoHa HbloTOHA M
HpaBUJIA CI0KEHUS CUJL.

OnpezesieHuE XKECTKOCTH MPYKHHBI.

AHanu3 cutyanuii, B KOTOPBIX HAGJII0AAI0TCS ynpyrue fgedop- Manuy,
Y UX 06'bsICHEHHE C UCTIOJIb30BaHUeM 3aKoHa ['yka.

Pewenue 3asa4 ¢ ucnosib3oBaHueM 3akoHa ['yka. McciaenoBanue
3aBUCHUMOCTHU CHJIbI TPEHUA CKOJIBXXE€HUA OT CHJIbI HOPMAJILHOT'O
nasseHus. O6Cyx/jeHre Pe3y/IbTaTOB UCCJ/IeI0BAHUS.

OnpenesieHre K03pPUIIMEHTA TPEHUS CKOJIbXKEHHUS.

W3mepeHue CUIIbl TPEHUS MOKOSI.

Perenue 3a/ja4 ¢ MCMoJib30BaHUEM GOPMYJIbI 151 CUJIbI TPEHUS
CKOJIbXX€eHHU4.

AHanu3 BUXKeHUS TeJ TOJIbKO MOJ AeHCTBUEM CUJIbI TSXKe- CTH —
CBOOO/IHOTO MaIeHHS.

OG6bsICHEHHEe HEe3aBUCHMOCTH YCKOPeHHs1 CBOGOZHOrO MaJieHUs OT
Macchl TeJa.

OneHKa BeJIMYUHBI CHJIbl TATOTEHUS, JEeHCTBYWOLEH MeXAY ABYMs
TeslaMH (/151 pa3HbIX Macc).

AHanu3 ABMKeHUsI HeGeCHBIX TeJl I0/J] IeCTBUEM CUJIbI TATOTe- HUSI

(c ucros1p30BaHNEM JOMOJTHUTENBbHBIX HCTOUHUKOB HHPOP- MaLMH).




OU3BMKA.

67
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IIpooonsicenue maon.

PelreHue 3a/ja4 ¢ UCMO0JIb30BAHHEM 3aKOHA BCEMUPHOTO TATOTE- HHUSI
¥ GOPMyJIbI AJis1 pacyETa CUJIbI TSPKECTH.

AHa/sM3 OpUTHMHAJIBHOTO TEKCTA, ONMCHIBAIOLIETO IPOsIBJIEHHUS
3aKOHA BCEMHUPHOTO TATOTEHMUsT; BbINOJHEHHE 3a/IaHUH 110 TEK- CTy
(cMbICTIOBOE UTEHUE).

Ha6JitojeHue U 0GCy/leHHe ONBbITOB MO M3MEHEHHUI0 Beca TeJa MpU
YCKOPEHHOM JIBHXKEHHUH.

AHasus ycJI0BUM BOSHUKHOBEHUS] HEBECOMOCTH U Nepe- IPY3KH.
PeluleHue 3a/1a4 Ha ONpe/ieJieHHe Beca TeJla B Pa3JIMUHbIX YCJIOBHUSX.
Anasnus cuJ1, AeHCTBYIOLIUX Ha TeJIO, IOKOsLeecs Ha ONope.
OmnpezieieHHe LeHTPA TSHKECTH PA3IUIHbIX TeJl
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3akoHBl coxpa-
HeHus (10 4)

Wmnynasc Tena. HU3meHeHue
uMmnysabca. HWMnynbc  cuibl
3aKOH COXpaHEHHUs HWMIYJib-
ca. PeakTuBHOe [BMXKeHHE.
MexaHnyeckas  pabora U
MOIIIHOCTb. Pa6ora CUJI
TSKECTH,  YNPYTroCTH, Tpe-
HuA. CBA3b 3HEpPruu U pa-
6OTBhI.

[loTeHyMa/ibHAs 3Heprusa TeJa,
HOJHSATOrO Haz I0BEpX-
HOCTbIO 3eMJd. [loTeHnuanb-
Has JHeprus COKaToOH Ipy-
>KHHBI.

Kunernyeckas  sHeprus.
TeopeMa 0 KHMHeTHYeCKOU

3HEPTHUH.

HaGstojeHue ¥ 06CyK/IeHHE OIBbITOB, IeEMOHCTPUPYIOIMX Ilepejady
UMITyJ1bCa IPYU B3aUMOJEHCTBUH TeJl, 3aKOH COXPaHe- HUS UMITyJIbca
pu aGCOJIIOTHO YIPYroM U HEYIPYroM B3aUMO- JJ€MCTBUU TeJl.
AHanu3 cuTyauui B OKpy>KawLei »KU3HHU C UCMI0Jb30BaHHEM 3aK0OHA
COXpaHeHUs UMITYJIbCa.

PacriosHaBaHMe sIBJIEHUS PEaKTHBHOIO JABWXKEHHs B NPUPOJE U
TexHuke (MC — 6uoJiorus).

[I[pyMeHeHMe 3aKOHA COXpAaHEHUs HMIyJbca JJs pacdyéTa
pe3yJbTaTOB B3aMMOJEHCTBUS Tesa (Ha NpHMepax Heympy-

roro B3aMMOJEHCTBUSA, YNPYroro LEHTPAJbHOTO B3aHUMO-
JeMCTBUSI JBYX OJMHAKOBBIX TeJ, OAHO U3 KOTOPBIX HEMNOJ-
BIDKHO).

PelreHue 3a/1a4 ¢ MCN0JIb30BaHWEM 3aKOHA COXpaHEHUs UM- IyJIbCa.
OnpefiesieHre paboThI CUJIBI YNPYroCTH HPU MOABEME I'py3a C
HCI0JIb30BAaHUEM HENO/BHXKHOTO U TOJBHXKHOTO GJIOKOB.




0L

IIpooonsicenue maon.

TeMaTu4ecKuu
6JI0K, TeMa

OcHOBHOE cojeprKaHue

OcHOBHBIE BHJBI JeATEeJbHOCTH y4yamuxca (Ha
YPOBHE YYeGHBIX JeiiCTBUI)

3aKOH coOXpaHeHUsl MeXaHHu-
YeCKOH sHepruu

H3mepeHne MOIIHOCTH.

W3MepeHHe NMOTEHLUATBbHOM 3HEPTUH ynpyro AedopMHUpOBaH- HOU
HNPYKHUHBIL.

W3mepeHre KUHETUYECKON SHEPTHUHU TeJla 110 JIJIMHEe TOPMO3HOTO MyTH.
JKCneprMeHTaIbHOEe CpaBHEHHWE H3MEHEHHUs MOTEeHUUATbHOU U
KUHETUYeCKOW 3HEpPruil Tesa HPU [JBMKEHUM [0 HAKJIOHHOM
IIJIOCKOCTH.

JKclleprMeHTa/IbHasA IPOBepPKa 3aKOHAa COXPaHEHHs MeXaHW4e- CKOH
9HEPTUH NIPU CBOGOHOM Na/ieHUH.

[I[puMeHeHNe 3aKOHA COXpaHEHUsl MeXaHWYeCKOW 3Hepruu [Js
pacyéTa noTeHUaJbHOW U KUHETUYECKOW 3Hepruil Tesa. Pelienue
3aJja4 C HCIO0JIb30BAaHMEM 3aKOHA COXpaHeHHUsl Mexa- HHMYeCKOMH

3HEPTUH

Paspes1 9. MexaHnuyeckue Kojie6aHus ¥ BOJIHBI (15 4)
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MexaHu4ecKue
KoJie6aHu (7 4)

KosiebaTesbHoe JIBUOKEHUeE.
OCHOBHbBIE XapaKTepUCTUKHU
KOoJIeGaHUM: NEepuo/j, 4acToTa,
aMIIUTyAa. MaTemaTuve- CKUU
M TNpPYKUHHBIM MasiTHHU- KH.
[IpeBpalieHre 3HEPruu NpH
KoJ1e6aTeJIbHOM JIBMKE- HUU.
3aTyxawIue KoebaHusl.
BbIHY>X/JeHHbIe KOJIeOaHUSI.
Pe3onaHc

Ha6sromeHue KoJsie6aHUM MOA, JeMCTBUEM CUJ TSXKECTH U yIpy-
rOCTU W OOHapyXeHUe IMOJO0OHBIX KoJIe6aHHUH B OKpPYXKaWILEeM
MHpE.

AHanu3 Kosie6aHUM rpy3a Ha HUTH U Ha NpyuHe. OnpejesieHue
4acTOThI KOJIEGAHUH MaTEMAaTHYECKOTO U IIPY>KUHHOTO MasiTHU- KOB.
HaGstoeHue 1 06'bsiICHEHHE IBJIEHUS Pe30HaHCa.

]/ICCJIe,CLOBaHI/Ie 3aBUCHMOCTHU Nlepruoaa KoJIeGaHUH NnoABEIIEeHHO- I'0 K
HUTH I'py3a OT AJIMHBI HUTH.

[IpoBepka HE3aBUCMMOCTH IHepHoZa KoJiebaHUH Trpy3a, MNoABe-
IIEHHOTO K JIEHTE, OT MacChl rpy3a.
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IIpooonsicenue maon.

Hab6sromeHne u 06CyK[eHHEe OINbITOB, [JEeMOHCTPUPYIOIUX
3aBHCHUMOCTb NepUo/ia KoyiebaHUN MPY>KUHHOTO MasiTHUKA OT
Macchl Ipy3a U XKECTKOCTHU NPYKUHBI.

[I[pyMeHeHHe MaTeMaTHUYeCKOro M IPYXUHHOTO MasiTHUKOB B
Ka4yeCTBe MOJieJiel [I/isl ONMCAaHUs KOJIeGaHUM B OKpYy»KalolleM MUDE.
Pemienue 3asa4, CBSI3aHHBIX C BBIYMCJIEHUEM WJIM OLlEHKOH 4aCTOTHI

(mepuopa) kose6aHui

MexaHu4yecKue
BOJIHBI. 3BYK
(84)

CBoOMCTBa MeXaHUYECKHUX BOJIH.
JliivHa BOJIHBL. Mexa- HU4YecKue
BOJIHBI B  TBEpPAOM  TeJe,
celicMHYeCKHe BOJIHBL. 3BYK.
['poMKOCTb 3ByKa M BbICOTA
TOHa. OTpaxkeHue 3BYyKa.
WHpasByk u ynbTpa- 3BYK

OGHapyKeHHe U aHAJIM3 BOJHOBBIX sIBJIEHUH B OKpPYKalollleM MUDeE.
Ha6srofieHre pacnpocTpaHeHHsl NPOJOJbHBIX M IONepeyHbIX
BOJIH (Ha MoJiesiv) U OGHapy»KeHHe aHAJIOTUYHBIX BUJOB BOJIH B
npupo/e (3BYK, BOJsIHbIE BOJIHBI).

Bbluuc/ieHHe AJIMHBI BOJIHBI U CKOPOCTH PacpOCTPaHEeHUs] 3ByKOBBIX
BOJIH.

JKclleprMeHTa/bHOE ONpe/ieieHHe TpaHHUI] YaCTOThl CJBIIIMMBIX
3BYKOBBIX KOJIeGaHUM.

Ha6rozieHre 3aBUCHMOCTH BBICOTBI 3ByKa OT 4acTOTHI (B TOM
4yucjie C MCNOJb30BaHUEM MY3bIKaJbHBIX HHCTPYMEHTOB).
Ha6sroseHrne W 00bsCHEHHE SIBJEHHUsS aKyCTHUYECKOTO pes3o-
HaHca.

AHany3 OpUTMHAIBHOTO TEKCTA, MOCBSIEHHOTO HCI0JIb30Ba- HUIO
3ByKa (WJM yJIbTpa3ByKa) B TeXHUKe (3X0JIOKAlUsl, YJIbTPAa3BYK B
MeJUIMHEe U /Ip.); BLINOJHEHUE 3a/JaHUH 10 TeK- CTy (CMBICJIOBOE

YTeHue)
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Pa3pges1 10. 3/1eKTPOMarHUTHOE MoJie ¥ 3/1IeKTPOMarHuTHbIe BOJIHBI (6 1)

JJIeKTPOMArHuT-
Hoe noJie

JJIeKTPOMarHUTHOE I0JIE.
J/1eKTPOMarHUTHbIE BOJIHBI.

[TocTpoeHue paccyxJeHui, 060CHOBBIBAIOIINX B3aUMOCBS3b
3JIEKTPUYECKOI'0 U MarHUTHOTO I0JIEH.




VL

IIpooonsicenue maon.

TemMaTH4eCKUH
6JIOK, TeMa

OcHOBHOE cojeprKaHue

OCHOBHbIE BUJBI JeATeJIbHOCTH y4yanmuxcs (Ha
yPOBHe y4eGHbIX JeiCTBUIl)

M 3JeKTpoMmar-
HUTHBIE BOJTHBI
(64)

CBo¥icTBa 3JIEKTPOMAarHMT- HbIX
BOJIH. [Mkana 3JIEKTPO-
MarHMTHBIX BOJIH. McmoJsb30-
BaHHE 3JIEKTPOMarHUTHBIX
BOJIH JJid  COTOBOM
JJieKTpoMarHuTHas

cBeTa. CkopocTb

BoJsiHOBBIE CBOMCTBA CBeTa

CBSI3U.
npupoza
cBerTa.

JKClepUMeHTa/lbHOE H3yYeHHe CBOWCTB 3JIEKTPOMArHMT-

HbIX BOJIH (B TOM 4YHCJE€ C NOMOIbI0 MOGUJIBHOI'O TeJie-
dona).

AHa/M3 peHTreHOBCKUX CHUMKOB 4eJI0BEYECKOT0 Opra- HU3Ma.
AHaJIi3 TEKCTOB, OMUCHIBAIOLIMX POSIBJIEHUS 3JIEKTPOMArHUT- HOrO
U3JIyYeHUs1 B NPUPOJIE: KUBble OPraHU3Mbl, U3JIy4eHHUs] HeGeCHBIX
TeJ1 (CMBICJIOBOE UTEHUE).
Pacro3HaBaHve M aHaJIU3
MarHUTHbBIX BOJIH B TEXHHUKE.
PeuleHre 3aza4y ¢ HCnoJib3oBaHUeM GOPMYJ JJIsi CKOPOCTH
3JIEKTPOMarHUTHBIX BOJIH, JI/IMHBI BOJIHbI U YaCTOThI CBETA

pa3sn4YHbIX l'IpPIMeHeHl/Il‘/'I 3JIEKTPO-

Pazpen 11. CBeToBbIe sABIeHUs (15 )
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3aKoHBI pacnpo-
CTpaHeHus cBeTa
(64)

Hcrounuku cBera. JlyyeBas
MoJesb cBeTa. [IpsMosivHEN-
HOe pacnpocTpaHeHHe CBeTa.
3armeHusa CosHua u JlyHbL
OTtpaxenue cBeTa. [lnockoe
3epKajio. 3aKOH OTpaKeHus
cBeTa.

[IpenomsieHue cBeTa.

3aKoOH MpeJOMJIeHUA CBeTa.
[lonHoe BHyTpeHHee oOTpaxke-
Hue cBeTa. Mcrosib3oBaHue

HaGsitofeHue ONBITOB, J[€MOHCTPUDPYIOLIMX sSBJEHHE MNPAMOJIH-
HEeHMHOro pacnpocTpaHeHHUsl cBeTa (BO3HHKHOBEHHE TEHU U MOJIY-
TEHM), U UX UHTepHpeTalus C UCIO0JIb30BaHHUEM IIOHATHA CBETOBOTO
Jlyya.

O6bsiCHEHME U MOJIeJITMPOBAaHKE COJIHEYHOT0 U JIYHHOTO 3aTMe- HUM.
HUcciepoBaHue 3aBUCUMOCTH yrja OTPaXKEHUS CBETOBOrO Jiy4a OT
yrJia naZieHus.

W3y4yeHre cCBOHMCTB U3006pakeHUs B MJIOCKOM 3epkaJie. HaboneHue
U 06'bsICHEHHE OIBITOB 110 NOJIy4YeHHI0 U306 paske- HUH B BOTHYTOM U
BBIIIYKJIOM 3epKaJiax. HabsroieHue 1 06'bsc-

C=RU, O=BOY OOL
Ne2, CN=TeneruHa E.B.,
E=gbou2tel egina@mail.ru
008050ec0b9f31dd2d
2022.08.30 15:05:16+04'00'
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BHYTPEHHET0 OTpPa)KeHUs B
ONTUYECKHUX CBETOBOJAX

HEHHeE OIIbITOB I10 IPEJIOMJIEHHUIO CBE€TA Ha 'PaHUIle pa3/INYHbIX CpeJ,
B TOM 4YucCJIe ONBbITOB C I[OJIHBIM BHYTPEHHHUM OTpaXE€HHEeM.
HCCJIE,ELOBaHI/Ie 3dBUCHUMOCTHU yrJjia NpeJIOMJIEHHWA OT yrJjia InaJgeHUud
CBETOBOI'0 Jiy4a Ha TrpaHHLe «BO3AYyX—CTEKJIO». Pacno3sHaBaHue
SIBJIEHUH OTpaXXeHHd U IIpeJIOMJIEHUSA CBETa B HOBCB,E[HeBHOﬁ KU3HH.
AHau3 ¥ 06'bsICHEHH E SIBJIEHUSI ONITHYECKOT'0 MHUpaxa.

Pemenune 3a/1a4 C UCIOJIb30BAHHWEM 3aKOHOB OTpaxKeHUA U
npeJioMJIeHUd CBeTa

JINH3BI W OINTH-
YyecKHe NpuGopsbI
(64)

JluH3a, X0/, Jiyyel B JIMH3eE.
OnTuyeckasi cucTeMa.
Ontuyeckue npUOOPHI:
doToannapat, MUKpPOCKOI U
TeJsiecKoIlL ['1a3 Kak onTuye-
cKas cucteMa. baimzopykoctb u
JlaJIbHO30PKOCTh

[lonyyeHue wu300pa’KeHUH C TOMOLIBID COGUpaAIOIEed W pacceu-
BaloIIel JINH3.

OnpeznesneHue (GOKYCHOTO  PACCTOSHUSI M ONTHYECKOW  CHJIBI
cobuparoliei JNH3BI.

AHanu3 ycTpoiicTBa M NpUHIUIA JeWCTBUSI HEKOTOPBIX ONTHYe-
CKHUX Npu6opoB: ¢doToammapara, MUKpockoma, Teneckona (MC —
6H10JIOTHS, aCTPOHOMHUS).

AHanu3 sABJeHUH 6JU30PYKOCTH M JAAJTbHO30PKOCTH, NPHUHLMIA
JAedctBust oukoB (MC — 6uoJiorus)

Pa3noxeHue
6eJjioro cBeTa
B ciekTp (3 4)

PasnoxeHue Gesoro ceeTta B
cnekTp. OneiTel  HbloToHa.
CnoxeHue CTeKTpasbHbIX
1BeToB. /lucnepcus ceeta

Ha6irojleHne 1o pasyoXeHHIO GeJioro cBeTa B CIEKTD.
Ha6roileHre U 0G'bsICHEHHE ONBITOB IIO NOJIYYEHHIO 6esloro
CBeTa MPH CJI0XKEHUH CBETa Pa3HbIX L[BETOB.

[IpoBesieHHEe U OGBSICHEHHE ONBITOB MO BOCHPUSITHIO IBETA
IpeMeTOB NPU UX HAGIIOZEHUH Yepe3 LBETOBble GUIbLTPEI
(BeTHBIE OYKH)
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Paspesn 12. KBaHToBble siBjieHus (17 4)

Hcnyckanue u
NOrJIoIeHue

OnbiTel Pesepdopna u miane-
TapHas MOJieJlb aTOMa.

O6cyxaeHue 1iead onbITOB Pesepdopsa mo uccaefoBaHHIO aTOMOB,
BBbIZIBU)KEHUE TUIIOTE3 O BO3MOXKHBIX PE3yJ/IbTaTax




8.

Okonuanue maoan.

TemMaTH4eCKUH
6JIOK, TeMa

OcHOBHOE coaepiKaHue

OCHOBHbIE BHJBI AeATEJbHOCTH ydamuxcsa (Ha
YPOBHe y4eOHbIX AeicTBUIl)

CBeTa aTOMOM
(44)

Mogenr artoma bopa. MHcny-
CKaHHWe W TNOrJIOLeHHe CBeTa
atomoMm. KBaHTeL JIuHei4a-
Thle CIIEeKTPbI

ONMBITOB B 3aBUCUMOCTU OT IpeANOoJaraeMoro CTPOEHHsI aTOMOB,
bopMy/IMpOBaHHEe BBIBOJOB W3 pe3yJbTAaTOB ONbITOB. O6CyXzeHue
MPOTUBOPEYMHA IJIAHETAPHOW MOJleJIM aTOMa W OCHOBAaHHWH [
runoTe3bl bopa o cTanMoHapHBIX OPOUTAX IJTEKTPOHOB.

HaGstofieHre CIUIOMIHBIX M JIMHEWYATBIX CIEKTPOB HU3JIyYEHUS
pa3nuyHbIX  BellecTB. OObsCHeHWE JIMHEHYaThbIX  CIEKTPOB
M3JIydYeHust

CTpoeHue
QTOMHOTrO AJpa

(64)

PasnoakTuBHOCTb. Anbda-, 6eTa-
Y TaMMa-U3J1y4eHUs.

CTpoeHue ATOMHOTO apa.
Hyk/jioHHasg MojieJlb aTOMHOIO
sapa. MHsortonbl. PaguoakTus-
Hble  npeBpalleHus. [lepuopg
noJypacmnaza.

/lelicTBuUs PaZuoaKTHUBHBIX

HBJIy‘{eHPIfI Ha KHBbIE

OpraHU3Mbl

O6cy>k/ileHre BO3MOXHBIX THIOTe3 O MOJeNSAX CTpPOeHus djapa.
OnpefeneHue cocTaBa Aep M0 3aflaHHbIM MacCOBBIM U 3aps/0- BbIM
YHCJIAM U MO MTOJIOKEHUIO B IEPHUOUYECKOU cucTeMe asieMeHTOB (MC
— XUMUs).

IAHa/IU3 M3MeHeHHUsl COCTaBa f/jpa U ero MOJIOKeHUs B
meproANYecKold cucteMe Ipu A-paguoakTuBHOCTH (MC

— XUMHUSA).

HccnefoBaHue TpekoB (-4aCTHL, MO TOTOBBIM ¢oTorpadpusam.
O6HapyXeHHE W H3MepeHHe DPaZHalMOHHOTO (OHA C IOMOIILIO
103MMeTpa, Ol[eHKA ero NHTEHCUBHOCTH.

IAHa/sIU3 GMOJIOTUYECKUX W3MEeHeHUH, NMPOUCXOJAIMX oA JelcTBueM
palM0aKTUBHBIX U3ny4eHui (MC — 6uosiorus).

Mcnosib3oBaHUe PafiMOaKTUBHBIX U3/1ydyeHUN B MeaunuHe (MC —
GroJsiorus)




VANEND

YA

SlxepHbIE peaKuuu
(74)

AnepHble  peakuuu.  3aKOHbI
COXpaHeHHUs 3apAf0BOro

Pemenue 3aa4 C UCIO0JIb30BAHUEM 3aKOHOB COXpPAaHEHHA MACCOBBIX U
3apAAO0BbBIX YHCeJI Ha oIlpe/ieJieHHe pe3yJbTaTOB

M MacCcOBOTO 4YHCeJ. IJHeprus
CBSI3M aTOMHBIX fAjep. CBsA3b
Maccbl W 3Hepruu. Peakuuu
CUHTe3a W JeJIeHusd  sjep.
Hcrounnku sHeprumn CoJsiHLA U
3BE3/I.

fAnepHas saHepreTuka

S/IEPHbIX peaKlUi; aHaJu3 BO3MOXHOCTH WM HEBO3MOXHOCTH
AJlepHOU peaKLuu.

O1ieHKa 3HEPTUH CBSI3U sifiep C UCMOJIb30BaHUEM GOPMY.JIbI
JUHIITEHHA.

O6cyxaeHue NEePCIeKTUB HCI0JIb30BaHUS yIpaBJIsieMOro
TepMOsIIePHOr0 CUHTE3a.

06CcyXAeHre TPEUMYIIECTB U S3KOJIOTUYECKUX TPOOJIEM, CBSI3aHHBIX C
safepHoy aHepreTukoit (MC — akosiorus)

IloBTOpPUTE/ILHO-0606111a10II Ui MOAY b (9 1)
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CucreMaTusanus
1 000011eHHEe
npeAMeTHOTo
coZiepKaHusA U
OIBITA Jesl-
TEJIbHOCTH,
NpHO6GPETEHHOTO
IPU U3y4YeHUU
BCEro Kypca
$usuku

06061eHMe coepKAHUS
KaXk/I0TO U3 OCHOBHBIX pa3/iesioB
Kypca QU3UKHU: MeXaHUYeCKHe,
TeIJIOBbIe, 3JIEKTPOMarHUTHEIE,
KBaHTO- BBIE SIBJIEHUS.
HayuyHblli MeTOsJ NO3HAHUS U
ero peanuzauuss B ¢usuye-
CKUX HuccnefoBaHusax. CBs3b
bU3MKH U COBpEeMeH- HbIX
TEeXHOJIOTUH B o6J1acTu
nepesadyu nHdopmanuy,
3HepreTHKe, TPAHCIOPTE

BblnosiHeHUe y4eGHBIX 3a/laHUi, TPeGYIOIUX JeMOHCTPaLUU
KOMIIETEHTHOCTEH, XapaKTepU3YIIUX  eCTeCTBEHHOHAYYHYIO
rPaMOTHOCTbD:

6 MpYMEeHeHUs] MOJIyYeHHbIX 3HAaHUW JJI1 HAYyYHOTO OO'BSICHEHUS
du3MYeCKUX SIBJIEHUH B OKpYy»Kalollel Npupo/ie U NoBceHEB- HOU
KU3HM, a TaKxke BblABJIeHUS (QU3MYECKUX OCHOB psJja
COBpPEMEHHBIX TEXHOJIOTHH;

6 NMpPUMEHEHHUs] OCBOEHHBIX 3KCIIEPHMEHTAJbHbIX YMEHHUU JJ1sd

uccaeloBaHnst GU3NYECKUX SBJIEHUH, B TOM YMC/Ie JJI TPOBEPKU

TUNOTE3 YW BbISBJEHUS 3aKOHOMEPHOCTeH. PelleHue pacyéTHBIX

3a/lay, B TOM 4MCJ/ie NpejnoJaralliiX UCo/1b30BaHue GU3HYecKon

MOJIeJIM U OCHOBAHHBIX Ha CO/lep- >KaHWW pa3/IUYHBIX Pa3fiesioB

Kypca GU3UKHU.

BbINoJIHEHHME U 3alUTA IPYNNOBBIX UKW UHAUBU/YAJIbHbIX IPOEKTOB,

CBSI3aHHBIX C COJleprKaHHUeM Kypca GU3UKH
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