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COAEPXAHME

[losicHUTe/IbHAA 3aNKCcKa
O6waa xapakTepucTHKa y4yeb6Horo npeamerta «Pusuka»
Lenun nsyyeHus ydyebHoro npeamerta «Pusukar»
MecTto yue6Horo npeamera «Pusnka» B yueGHOM IJIaHe

CozepxkaHue ydye6Horo nnpeaMmeta «Dusuka»
7 KJlacc
8 KJ1acc
9 kJsacc

[lnanupyemble pe3yabTaThbl 0CBOEHUS YieGHOro npegMeTa
«@u3uKa» Ha YpOBHE OCHOBHOTO 00IIero o6pa3oBaHUs
JIMYHOCTHBIE pe3yIbTaThl
MeTanpeaMeTHbIe pe3yabTaThl
[IpegMeTHbIE pe3yabTaThl
7 KJacc
8 kJsacc
9 ksacc

TemaTHyeckoe  IJIAHUpPOBAHHE
7 KJlacc (68 q)
8 KJlacc (68 q)
9 knacc (102 4)
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[IpumepHas paboyas nporpamMma o ¢pU3uKe Ha YPOBHE OCHOBHOTO
o6ulero o6pa3oBaHHUsA COCTAaBJeHA HA OCHOBe IOJIOXKEHWH U Tpe-
00BaHUM K pe3yJbTaTaM OCBOeHUsi Ha 6a30BOM ypOBHE OCHOBHOM
06pa3oBaTeJIbHOM NporpaMMBbl, Ipe/icTaBaeHHbIX B PesepasbHOM ro-
CYAApCTBEHHOM 06pa3oBaTeJIbHOM CTaHAPTE OCHOBHOTO OOIIEro 06-
pasoBanusa (PIroC 000), a Takxe c yuétoMm [IpuMepHON mporpaMMbl
BocnuTaHuA U KoHuenuuu npenosaBaHus ydye6Horo npeamerta «Pu-
3UKa» B 00pa3oBaTeJibHbIX opraHusanusax Poccuiickoit Penepanuy,
peasu3yIouiMx OCHOBHbIE 0611e06pa3oBaTeIbHbIE NIPOTPAMMBI

NOACHUTE/NIbHAA 3ANMUCKA

Copepxxanue [IporpamMmMbl HanpaBJieHO Ha POPMHUpPOBaHUE ecTe-
CTBEHHO-HAay4YHON IPaMOTHOCTH y4YallUXCsd W OpPTaHU3alUI0 H3Yy-
yeHUs PU3UKU HaA JesATeJIbHOCTHON OCHOBe B Hell y4yuTbhIBaroTCA
BO3MOXXHOCTHU NpeaMeTa B peanu3anuu Tpeb6oBaHut ®I'OC 000
K IJIaHUPYEeMbIM JIMYHOCTHBIM M MeTalpeJMeTHBIM pe3yJ/ibTaTaM
00Oy4YeHHs], a TAK)Ke MeXIIpeJMeTHbIE CBSI3U €CTECTBEHHO-HAYYHBIX
y4e6GHBIX IPeIMEeTOB Ha YPOBHE OCHOBHOI'O 06111ero 06pa3oBaHUsA

B nporpamMe onpeziessil0TCA OCHOBHbIE LleJIM U3y4YeHUA GU3UKHU
Ha YpOBHE OCHOBHOTO O6LIero o6pasoBaHUsl, IJIAHUPYEMbIE Pe3yJib-
TaTbl OCBOEHMUA Kypca (U3HMKH: JUYHOCTHbIe, MeTallpeJMeTHHIE,
npegMeTHbIe (Ha 6a30BOM YPOBHE)

[IporpaMMa ycTaHaBJIMBaeT paclpejiesieHHe yiebHOro MaTepuasia
1o rojiaM oby4yeHus (1o kjaaccam), npejjaraeT NpUMepHYIO N0OCaef0-
BaTeJIbHOCTh U3y4YeHUsI TEM, OCHOBAHHYIO Ha JIOTUKe Pa3BUTHUS NIpeJ-
METHOT0 CO/iep>KaHMsl U y4éTe BO3PACTHBIX 0COOEHHOCTeHN yJyaluxcs,
a Tak)Xe NpUMepHOe TeMaTH4YecKoe IJIaHHPOBaHUe C yKa3aHUeM KO-
JINYECTBA YaCOB HA U3y4YE€HHE KK O TeMbI U IPUMEPHOH XapaKTepHU-
CTUKON y4eOHOU [esTeJbHOCTH Y4Yall[UXCH, peaju3yeMoil MpU H3y-
YeHHUH 3TUX TeM

[IporpaMMa MOXeT ObITh HCIIOJIb30BaHA yYHUTEJSIMU KaK OCHOBa
JJIsl COCTaBJIEeHUsI CBOUX pabouux nporpamm I[lpu paspaboTke pabo-
4Yyell NporpaMMbl B TeMaTH4YeCKOM IIJIAaHUPOBAaHHUM [JOJLKHBI OBITh
y4TEHbl BO3MO>KHOCTH HCIIOJIb30BAHUS 3JIEKTPOHHBIX (LHUPOBBIX)
06pa3oBaTe/IbHbIX peCypcoB, SBJSAIIUXCA Y4eOHO-MeTOAUYEeCKU-
MU MaTepuajaMu (MyJbTHUMeJUIHble NpPOrpaMMbl, 3JIEKTPOHHbIE
y4eOHUKHU W 3aJJa4YHUKH, 3JeKTPOHHbIe OGUMOGJIHMOTEKH, BUPTyaJbHbIE
JlabopaTopuy, MIPOBble NPOrpaMMBbl, KOJIJIEeKLUH LUPPOBBIX 0bpa-
30BaTeJIbHBIX PeCcypcoB), peajU3yILUX JUAAKTHYECKHEe BO3MOX-
Hoctu MKT, copep:kaHve KOTOPBIX COOTBETCTBYeT 3aKOHOJATeJb-
CTBY 06 06pa3oBaHUU

[IpuMepHasa paboyas nporpamMMa He CKOBbIBAeT TBOPYECKYIO MHMU-
IUAaTHBY yUYUTeJel U NpeJoCcTaB/isieT BO3MOXHOCTHU /ISl peasiu3aluu
pas/IMYHbIX MeTOAMYECKUX NTOJX0/0B K IIpenoJaBaHuio0 GU3HKHU NIPU
YCJIOBHH COXpaHEeHHs 06513aTeIbHOM YaCcTH COZeprKaHHsA Kypca

4 MpuMepHaa paboyas nporpamma



OBLUAA XAPAKTEPUCTUKA YHEBHOIO NMPEAMETA «OU3UKA~

Kypc ¢usukn — cucreMoobpasyromui 4 ecTeCTBEHHO-HAYYHBIX
y4eOHBIX [IPeAMETOB, IOCKOIbKY GU3NYeCcKHUe 3aKOHBI JIeKaT B OCHO-
Be IPOLIECCOB U SIBJIEHUH, U3yyaeMbIX XUMUeH, 6HoIoTHel, acTPOHO-
Muel U pusryeckoit reorpadpueii Pusnka — 3TO NpesMeT, KOTOPBIN
He TOJIbKO BHOCUT OCHOBHOU BKJIaJl B €CTECTBEHHO-HAYYHYI0 KapTUHY
MHpa, HO U NpesoCTaB/sieT HauboJiee siCHble 00pas3lbl NPUMeHEHHUS
Hay4HOr'o MeToJa MO3HaHU:A, T e cnocoba MoJydYeHHUs JOCTOBEPHBIX
3HaHU# o Mupe HakoHel, ¢u3uKa — 3TO NpeJMeT, KOTOPBIA HapAAy
C [APYrUMH eCTeCTBEHHO-HAayYHbIMM [peJMeTaMH [JOJKEH JaTh
IIKOJIbHUKaM IpeJACTaBJeHne 06 YBJIEKATeJIbHOCTH HAYYHOr0 UCCIIe-
JIOBaHUSA U PaZJOCTU CAaMOCTOSITE/IbHOTO OTKPBITHS HOBOT'O 3HAHUS

OpHa 13 rJIaBHbIX 33/1a49 GHU3UYECKOT0 06pa30BaHUs B CTPYKType
0611ero 06pa3oBaHUsl COCTOUT B POPMHUPOBAHUMU €CTECTBEHHO-HAYY-
HOH rpaMOTHOCTH U HHTepeca K HayKe y OCHOBHOM Macchl o6y4alo-
IIUXCSl, KOTOpble B JlajibHeHIIeM GyAyT 3aHSAThHI B CaMbIX pa3HO-
06pa3HbIX chepax AesaTebHOCTU Ho He MeHee BaXkHOU 3a/1auelt siB-
JIsieTCsl BbIsIBJIEHUE U MOJATOTOBKA TaJIaHT/IMUBBIX MOJIOJABIX JIFOAeH
AJIsT IPOJloJ/KEeHUsT 06pa30oBaHUs U JajbHeHled npodeccuoHalb-
HOU [1esITeJIbHOCTH B 06JIaCTH eCTEeCTBEHHO-HAYYHBIX MCCJIeOBAaHUMN
M CO3/laHHH HOBBIX TeXHOJIOTUHM COrJIacCHO NIPUHATOMY B MeX/yHa-
poJiHOM coo061iecTBe onpefesieHU0, «EcTecTBeHHO-Hay4YHasl rpa-
MOTHOCTb — 3TO CIIOCOGHOCTb YeJIOBEKA 3aHUMATh aKTUBHYO IPaX-
JAHCKYI0 O3ULIUIO 10 061eCTBEHHO 3HAYUMBbIM BOIIpOCaM, CBsI3aH-
HbIM C eCTECTBEHHBbIMHU HayKaMH, U ero rOTOBHOCTb UHTEPECOBAThHCs
€CTEeCTBEHHO-HAayYHbIMH HJesAMH HaydyHO rpaMOTHBIA 4YeJsIOBEK
CTPEMUTCS Y4acCTBOBATh B apryMeHTHPOBAaHHOM OGCY>KJAeHHH NPo-
6JieM, OTHOCSIIIUXCA K eCTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM, YTO
TpeGyeT OT HEro CJeAyIUNX KOMIEeTEHTHOCTEMN:

—HAay4YHO OGbSICHSATD sIBJIEHUS],
—OLleHUBATh U NOHUMATb 0COGEHHOCTH HAYYHOTO UCCIELOBaHUS,
—HHTEepPNpPeTUPOBATh JaHHbIe W HCIOJb30BaTh HAy4YHbIEe [J0Ka3a-

TeJIbCTBA JJIs IOJIyYeHUs BBIBOJOB »

W3yyeHrne GU3UKH CIOCOGHO BHECTH pellamoIui BkJIaA B GOpMHu-
poBaHHE eCTeCTBEHHO-HAYYHOU 'PaMOTHOCTH 00Y4Yal0 I UXCS

LEN M3YYEHMA YHEBHOIO NPEAMETA «®U3UKA~»

Lesn n3y4yeHust PU3UKU Ha YPOBHE OCHOBHOTI'0 0611[ero o6pa3oBa-
HUA onpefeaeHbl B KoHLeNUY NpenojiaBaHus yye6HOro npeaMeTa
«®Pusuka» B o6pa3oBaTesJbHbIX opraHusanusax Poccuiickot ®egepa-
MY, peaiM3yIoLIMX OCHOBHble 06l eo6pa3oBaTesbHbIe NPOrpaMMBbl,
yTBepXJEéHHOU pemenveM Kosisierun MUHHCTepCTBa MPOCBEIEHUS
Poccuiickoit ®epepanuu, npotokosa oT 3 gekabps 2019 r Ne [IK-4BH
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Lenun nsyyenus Gpusnku:

—InpuobpeTeHHE UHTEPECA U CTPEMJIEHUs] 00yYaloIMXcs K Hayu-
HOMY H3Y4YEHHUIO0 INPHUPOJbI, Pa3BUTHUE WX HHTEJJIEKTYaJbHbIX
Y TBOPYECKUX CIIOCOGHOCTEH;

—Ppa3BHUTHe NpeCTaBJEHUI 0 HAYYHOM MeTo/ie MOo3HaHUsA U GOpMHU-
pOBaHHUE HCCJIeZ0BATEIbCKOTO OTHOLIEHHUS] K OKPYXKAIOUIUM sIBJe-
HUSM;

—dopMuUpOBaHUEe HAYYHOT'O MUPOBO33pEHUS KaK pe3ysbTaTa U3y-
YeHHS OCHOB CTPOEHHUS MaTepuu U GyHJaMeHTaJIbHbIX 3aKOHOB
dusukuy;

—dopMupoBaHUe NpejCTaBJIeHUHR O pPosu QU3UKM AJA Pa3BUTHUA
JPYTUX eCTeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

—pa3BUTHE NpeACTABJIEHUN 0 BO3MOXHBIX chepax Oyaylel npo-
deccnoHasIbHOU AeATENBHOCTH, CBI3aHHOU C QU3UKOH, MOAT0-
TOBKA K JaJibHelleMy 06y4eHUI0 B 3TOM HalpaBJIeHUU
JlocTrKeHHe 3THX Ljesied Ha YPOBHE OCHOBHOTO o611ero o6pasoBa-

HUA obecrnedyuBaeTCs pellleHHeM CJIeyoIIUX 3a1ay:

—nprobpeTeHre 3HAaHUM O JUCKPETHOM CTPOEHUH BeLeCcTBa, O Me-
XaHUYECKUX, TEIJIOBBIX, 3JIeKTPUUYECKUX, MarHUTHBIX U KBAHTO-
BbIX SIBJIEHUSX;

—npuobpeTeHre YMeHUH ONUCHIBAaTb U OO'bACHATh QpU3NYecKUe [B-
JIEHUSI C UCII0JIb30BAaHHUEM IOJIYYEeHHBIX 3HaHUH;

—O0CBOEHHE METO/I0B pelleHHs] NPOCTENIINX PacyETHBIX 3a/a4 C HC-
MoJIb30BaHHEM (PU3NUYECKHUX MOJeseld, TBOPYECKUX U NPaAKTH-
KO-OpHMEHTHPOBAHHBIX 33/1a4;

—Ppa3BUTHe YMEeHHUH HabJI0JaTh NPUPOAHBIE SIBJEHUS U BBINOJHATh
ONBITHI, JITAGOpPATOPHbIE PABOTHl U 3KCIEPUMEHTAJIbHBIE HCCJIE/0-
BaHMUsI C MCIIOJIb30BAHUEM U3MEPUTENbHBIX IPUOOPOB;

—oOCBOeHHEe NPpUéMOB paboThl ¢ MHPopMan e pusnvueckoro coaep-
’KaHU#A, BK/IOYass HHGOPMALIMI0O O COBPEMEHHBIX JOCTHXKEHHUSIX
$H3MKH; aHA/IU3 M KpUTHYECKOe OolleHMBaHue UHOopMalLiy;

—3HaKoOMCTBO co cdepaMu NpodecCHOHANbHOUN [esITeNbHOCTH, CBS-
3aHHBIMHM C QU3MKON, U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHO-
BaHHBIMU Ha AOCTHXKeHHUAX GHU3HUYEeCKON HayKHU

MECTO YYEBHOIO NMPEAMETA «®U3NKA~» B YHYEBHOM MJAHE

B cooTBercTtBUM ¢ ®T'OC 000 dusuka sBasAeTCS 0053aTeEJbHBIM
npeJiIMeTOM Ha ypPOBHE OCHOBHOro o06lmero o6pa3oBaHus JlaHHad
nporpamMMa npejycMaTpuBaeT ulydeHue GU3UKHA Ha 6a30BOM YpOB-
He B 00béMe 238 4 3a Tpu roja obyyeHus mo 2 4 B Hejesn0 B 7
1 8 kyaccax ¥ 1o 3 4 B Hefedw B 9 kiacce B TemartuyeckoM mia-
HUPOBAaHUMU [ 7 U 8 KJIacCOB MpejnoJiaraeTcs pes3epB BpeMeHH,
KOTOPbIM yYHUTeJb MOXET MCNO0Jb30BaTh IO CBOEMY YCMOTPEHHIO,
a B 9 kJlacce — NOBTOPUTENIBHO-00001Ial0 U MOAYJIb

6 MpuMepHaa paboyas nporpamma



COAEPXAHUE YYEBHOIO NMPEAMETA «®U3UKA»

7 xnacc

Paspaen 1. dPusuka v eé poJib B IO3HAHUH OKpPYKawLiero Mupa
dusnka — Hayka o npupoje fBienus npupoasl (MC!) dusuye-
CKHe SIBJIEHUs: MeXaHH4YeCKHe, TeIlJIOBble, 3JIEKTPUYECKHe, Mar-
HUTHbIE, CBETOBbIE, 3BYKOBbIE
dusnyeckre BeJUYUHbl M3MepeHUe Ppusnieckux BeJUUYUH DPu-
3udeckre npubops!l [lorpemHocTh M3MepeHUH MexAayHapogHasA
cucTeMa eJJUHHI]
Kak ¢usuka u apyrue ecrecTBeHHble HayKHU U3y4aloT NPUPOAY
EcTecTBEHHO-HAy4YHBIH MeTOJi MO3HAHUsS: HAGJIIOJeHUe, MOCTAaHOBKA
HAy4YHOT'0 BONPOCA, BBIABHXKEHHE THUIOTE3, SKCIIEPUMEHT IO IPO-
BepKe rurnores, 00'bsiCHEHHE HAOJI0aeMoro fABjeHUss OmnucaHue
dusrnyecKrx siBJIEHUHN C TOMOIbIO MO eiel
Hemoncmpayuu
1 MexaHHWYeCcKUe, TEMJIOBbIE, 3JIEKTPUYECKHEe, MAarHUTHBIE, CBe-
TOBbBIE SIBJIEHUS

2 ®usnyeckue NpubOPHI U Npollelypa NPsSIMbIX U3MEPEHUH aHa-
JIOTOBBIM U TUPPOBBIM NPUGOPOM

Jdaoopamopusle pab6omsl u onvimur>

1 OnpefesieHue 1leHbl [eeHdusl KaJbl U3MEPUTEIbHOTO MpH-
6opa

2 U3MepeHHe pacCTOAHUN

3 HsmMmepeHUe 06bEMA KUAKOCTU U TBEPAOTO TeJia

4 OnpeneneHne pa3MepoB MaJIbIX TeJl

5 HU3sMmepeHHe TeMIlepaTyphl IPU MOMOIIU KHUJKOCTHOTO TepMO-
MeTpa U JaTuruKa TeMIepaTyphbl

6 [lpoBemeHUe UCCIEf0BaHUS [0 NPOBEPKE TMMIOTE3BI: JaJbHOCTh
MoJIETA IAapHKA, MyUeHHOr0 TOPU30HTAJIbHO, TEM OOJIbIIIE, YEM
GoJbllle BBICOTA MyCKa

Paspeu 2. [lepBoHava/ibHbIE CBEeJEeHUS O CTPOEHUM BelleCcTBa
CTpoeHHe BellleCcTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl ONbITHI,
J0Ka3bIBaKIIHE JUCKPETHOE CTPOEHUE BELeCTBA

1 MC — a/1eMeHThI CcOJep>KaHus, BKJAIOYAIOUUEe MeXIpeAMeTHbIe CBS3H,
KOTOpble NOAPOGHee PACKPHITHI B TEMAaTHYECKOM MJIAHUPOBAHUHU

2 3pmech U fjajiee NIPUBOAUTCS paclIMpPeHHbIN NepedyeHb JJab0paTOPHBIX pa-
60T U ONBITOB, U3 KOTOPOTO YYUTEJb JleJIaeT BI6OP 110 CBOEMY YCMOTpe-
HUIO U C yYETOM CIUCKA 3KCIepPUMEHTAJbHBIX 3a/laHUH, Ipe/ijlaraeMbIx
B paMKax OI'3 no ¢pusuke
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JlBu>keHUe yacTul BeljecTBa CBA3b CKOPOCTH ABUKEHUS YaCTHUL]
c TeMmnepatypoii bpoyHoBckoe aABumxkeHue, AU Py3usa Bsaumonei-
CTBHeE YacCcTUI] BelllecTBa: NPUTSXKeHH e U OTTaJIKUBaHUe
ArperaTHble COCTOSIHUA BellleCTBa: CTPOEHHe ra3oB, XKUJAKOCTeHn
U TBEPABIX (KpHUCTAJJIMYECKUX) TesJ B3anMOCBs3b MeXJy CBOM-
CTBaMH BeIECTB B Pa3HBIX arperaTHbIX COCTOSHHUAX U UX aTOM-
HO-MOJIEKYJISSPHBIM cTpoeHueM OCOGEHHOCTH arperaTHbIX COCTOsI-
HHUH BOJIbI
Hdemoncmpayuu
1 HaGuatopeHue GPOYHOBCKOTO JABHKEHUS
2 Habuawpenue nuddysuun
3 Ha6urofeHue siBJIEHUHM, OOBSCHSIOUUXCA NPUTSXKEHUEM WJIU
OTTaJIKUBaHHWEM 4YaCTHUL] BelleCcTBa
Jabopamopnusie pab6omsl u onvimul
1 OneHka guaMeTpa aToMa MeTOJIOM PSZOB (C HCIOJIb30BaHUEM
doTorpaduii)
2 OnbIThI 0 HAGJIIOIEHUIO TEIJIOBOTO PAaCUIMPEHUs ra30B
3 OmbITHI MO OOHAPYXKEHUIO AEUCTBUSA CUJI MOJIEKYJISIPHOTO NIPU-
TSXKEHUd

Paszjgen 3. /IBUKeHHE U B3aMMO/JEHCTBHE TeJI

MexaHH4YecKoe JBUKeHUe PaBHOMepHOe 1 HepaBHOMepHOe /1BU-
>xeHue CkopocTb CpeZHASA CKOPOCTb IPU HEPABHOMEPHOM JIBHKe-
HUU PacyéT nyTH U BpeMeHH [ BUXKeHUA

ABneHne uHepuuMM 3aKOH HMHepUUH B3aumogencTBHe Tesa Kak
NpUYHHA U3MEeHEeHHUS CKOPOCTHU JBH)KeHMUd Tes Macca Kak Mepa
WHePTHOCTHU TeJia [InoTHOCTh BelecTBa CBA3b MJIOTHOCTHU C KOJIU-
4yeCTBOM MOJIEKYJI B e[JUHHIle 00'bEMaA BellleCcTBa

Cusa Kak xapakTepUCTHKa B3auMogeHcTBUA Tes Cuja ynpyro-
CTH Y 3aKOH ['yka M3MepeHHe CUJIbI C TOMOIIBIO AUHAMOMeTpa fIB-
JIeHHe TATOTEeHUs U cuJja TskecTH CHJa TSXeCTH Ha APYTHUX Ija-
HeTax (MC) Bec Tena HeBecomocTtp CiiokeHHEe CHUJI, HalpaBJIEH-
HbIX MO OAHOM mNpaMoH PaBHogelcTBywoInasa cus Cujia TpeHUA
TpeHHe CKOJIbXKEeHUS U TpeHHe NOKOos TpeHue B NPUPOJE U TEXHUKE
(MC)

Hemoncmpayuu

1 HaburoieHre MeXaHHUYECKOT O JBUXKEHUS TeJia

2 sMepeHHe CKOPOCTU NPAMOJIMHEWHOI O [ BUXKEHUS

3 HabGawaeHue siBJIeHUS UHEPLIUU

4 Hab6uofeHue U3MEeHeHHUs] CKOPOCTH IPU B3aUMOJEeNCTBUU TeJs

5 CpaBHeHHe Macc 110 B3aUMO/IEHCTBUIO TeJl

6 CiiokeHU e CUJI, HallpaBJIEHHbIX 110 OHOU NPSAMOH

8 MpuMepHaa paboyas nporpamma



Jabopamopnuvie pab6omosl u onvimui

1 OmnpejesieHHe CKOPOCTH paBHOMEPHOro JABM)KeHHUA (LIapuKa
B KM /JIKOCTH, MOJ|eJIY 3J1eKTPUYEeCKOr0o aBTOMOOUJISI U T I )

2 OnpegenieHue cpeJlHeH CKOPOCTH CKOJIbXKeHUA 6pycKa UJIM 11a-
pHKa 10 HAaKJIOHHOM NJIOCKOCTH

3 OmnpejesieHre NJIOTHOCTH TBEPJAOTO TeJsa

4 OmnbITHl, JEeMOHCTPUPYIOIIME 3aBUCUMOCTb pacTskeHUsa (ze-
dopmManu) Npy>KMHbI OT NPUJI0KEHHOH CUJIbI

5 OmnbIThI, IEMOHCTPUPYIOIIYE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIb-
>KeHHUs OT Beca TeJja U XapaKTepa CONPHKACAIOIINXCA TOBEPX-
HoCTel

Pasaen 4. /laBjieHUe TBEPABIX TeJl, )KUAKOCTel U ra3oB
JaBnenue Cnoco6bl yMeHbLIeHUSI U yBeJW4eHUs [JaBsjeHus /JlaB-
JleHWe rasa 3aBUCHUMOCTb JaBJIEHHs rasa oT 00bEMa, TeMIlepaTyphl
[lepenaya paBaeHUSA TBEPABIMH TeJaMH, KHUAKOCTSIMH MU rasdaMu
3akoH [lackansa IlHeBMaTudYeckKHMe MallHMHbI 3aBUCHUMOCThb JaBJie-
HUS KUJKOCTH OT ryy6uHbl 'mapocratudeckuii napagokc Coo6-
mawiuecs cocy bl ['MapaBanyecKkre MexXaHU3Mbl
AtMmocdepa 3eman u arMmochepHoe aaBjeHUe [IpUduHBI cylie-
CTBOBaHUs BO3AyLHON o6osiouku 3emyn OnbiT Toppuuennu Us-
MepeHHe aTMOChepHOro JaBjeHHs 3aBHCHMOCTb aTMOCpepHOro
JlaBJIEHUs] OT BBICOTHI HaJ, ypoBHeM Mops [Ipubopsl AJis U3MepeHus
aTMocdepHOTro AaBJIeHUs
JleficTBHE )XMAKOCTH U ra3a Ha NOrpy»KEHHOE B HUX TeJio BoiTaui-
kuBawas (apxuMmenoBa) cuya 3akoH Apxumepna [lnaBanue Tes
BosayxonsiaBaHnue
Hdemoncmpauyuu
1 3aBUCHUMOCTbH AABJIEHUS ra3a OT TEMIEPATYPHI
2 Tlepenaya faByieHUs XKUJIKOCTbIO U Ta30M
3 Coobujamiecs CoCyabl
4 T'uapaBIUYeCcKUH Ipecc
5 IlposiBieHue fedcTBUS aTMOCOEPHOTO JaBAEHUS
6 3aBUCUMOCTBb BbITAJIKUBAKIIEN CUJIBI OT 06'bEMA MOTPYKEHHOMU
YacTH TeJa U IJIOTHOCTH XHUJKOCTHU
7 PaBeHCTBO BBITAJIKUBAIOIIEH CHUJIbI BECY BBITECHEHHOH KHU/JKO-
cTu
8 YcsioBue N1aBaHUA TeJl: IJlaBaHUE U/ NIOTPY>KEHHE TeJl B 3a-
BHUCHMOCTH OT COOTHOUIEHHS MJIOTHOCTEN TeJla U XKUJAKOCTH
Jlabopamopusie pab6omsl u onvimaul
1 UccnepoBaHMe 3aBUCMMOCTH Beca TeJia B BOJle OT 00'béMa Morpy-
JKEHHOU B XKHUJIKOCTb YaCTHU TeJsa
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2 OnpepesieHUe BbITAJKUBaKIIEeN CUJIBI, AeUCTBYOLLEN Ha TeJlo,
IOTPYKEHHOE B )XUJKOCThb

3 [IpoBepka HE3aBUCHMOCTH BBbITAJKHBaIOUleN CUJIbI, JeNCTBYIO-
el Ha TeJIo B XKUAKOCTH, OT MaccChl TeJia

4 OnbIThl, [AEMOHCTPUPYKOUIME 33aBUCUMOCTb  BbITaJKUBawOLlel
CUJbI, AeUCTBylOLled Ha TeJa0 B >XUJAKOCTH, OT 00'béMa MHOrpy-
KEHHOM B XUAKOCTb YaCTHU TeJa U OT MJIOTHOCTH KUJKOCTHU

5 KoHcTpyupoBaHMe apeoMeTpa WJU KOHCTPYUPOBaHUE JIOAKU
U onpefiesieHUe eé rpy30NoJbEMHOCTHU

Pa3pes 5. Pa6oTa u Mo HOCTb. JHEPTUA
MexaHuuyeckasi pabota MoujHocTb
[IpocThle MexaHU3MBbI: pblyar, 6JI0K, HaKJOHHasl IJIOCKOCTb
[IpaBusio paBHOBecudA prlyara [IpuMeHeHue npaBUJia paBHOBeCHS
pblyara kK 6Jioky «3oJsioToe mnpaBujso» MexaHuku KII/JlI nmpocTeix
MexaHU3MOB [IpocTble MexaHU3Mbl B 6BITY U TEXHUKE
MexaHnudyeckas 3Heprusg Kunetudeckas u noTeHMajJbHas 3Hep-
rusa [IpeBpallieHre 0JHOTO BH/la MeXaHUYeCKON 3HepPTruU B Jpyrou
3aKOH COXpaHeHHs 3HEePruH B MeXaHUKe
Hemoncmpayuu
1 IIpuMepbI NIPOCTBHIX MEXaHU3MOB
Jabopamopnuvie pab6omosl u onvimui
1 OnpefeseHre paboThl CUJIbl TPEHUS IPU PAaBHOMEPHOM JiBHXKe-
HMH TeJa 10 TOPU30HTAJIbHON NOBEPXHOCTH
2 UcciiepoBaHue yCJ0BUH paBHOBECHS pblyara
3 HUsmepenue KII/l HaKJIOHHOU MJIOCKOCTHU
4 HM3yyeHUe 3aKOHA COXpPaHeHUs MeXaHU4YeCKOU aHepruu

8 knacc

Pasaesn 6. TenyioBbi€e ABJIEHUS

OCHOBHBbIE TOJIOXKEHUSI MOJIEKYJISPHO-KUHETHUYECKOH TeopuH
CTpOeHUsd BellecTBa Macca U pa3Mepbl aTOMOB U MoJieKyJl OnbITHI,
NOATBEPXKAAIOLUIMEe OCHOBHbIE IMOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYe-
CKOU TeopHuu

Mosenu TBEPOro, )KUJKOT0 U ra3000pa3HOr0 COCTOSTHUM Bellje-
crBa Kpucrannuueckue u amopdHbie Tesa OO6bsICHEHUE CBOWCTB
rasos, KU/JIKOCTeN U TBEPAbIX TeJl HA OCHOBE MOJIOKEHUU MOJIEKY-
JISIPHO-KUHETUYECKOU Teopruru CMayuBaHUE U KalUJJISIpHbIE sIBJIe-
HUsa TenJyioBoe paclIMpeHUE U CXKaTHE

TemnepaTrypa CBsI3b TeMnepaTypbl CO CKOPOCTbIO TEMJI0BOTO JBHU-
»KeHHU S 4aCTHI],

10 MpuMepHaa paboyas nporpamma



BHyTpeHHsisa sHepruss Crioco6bl U3MEHEHUsI BHYTPEeHHEN 3Hep-
THU: TelJlollepe/iaya U coBeplieHHe paboThl Buzbl Temsonepegadu:
TEMJIONIPOBOAHOCTb, KOHBEKIUS, U3JIyUYeHH e

KosimyecTBO TensioTsl Ye/bHad TeNJOEMKOCThb BellecTBa Te-

IJIOOGMEH U TEMJIOBOE PaBHOBeECHE YpaBHEHHE TEIJIOBOTO HasiaHca

[InaBieHre U OTBepJeBaHUE KPHUCTA/JIMYECKHUX BelleCTB YAesb-

Hasl TeIlJioTa mJaBjeHus [lapoo6pa3zoBaHue U KoHJeHcauus Mcma-

penue (MC) Kunenue YaenbHas TemnjoTa napoo6pa3oBaHus 3aBU-

CHMOCTb TEMIepaTypbl KUIEHHUS OT aTMOC(EpPHOro JAaBJIeHUS
BaaxkHoctb Bo3gyxa

JHeprus TOIJIMBA Y/Je/ibHasd TeIJI0Ta CrOpaHud

[IpyHUMOBI paboThl TemyaoBbIX ABurarteneir KIIJ[ TenysioBoro
aBuraTtess TemoBble ABUraTeJau U 3alljUTa OKpYKalollel cpenbl
(MC)

3aKoH COXpaHeHUs U NMpeBpallleHUus SHEPTUU B TEIJOBBIX MPO-
neccax (MC)

Hdemoncmpauuu

1 HaGuatopeHue GPOYHOBCKOTO JABHKEHUS
2 Ha6awaenue nudpdysuu
3 HaGurozeHne siBJIEeHWH CMauyMBaHUs U KallUJUISIPHBIX sIBJIe-
HUH
4 Hab6usroJieHUe TEIJIOBOT0 PACIIMPEHHUS TeJ
5 HU3MeHeHUe faBJieHUs ra3a Npyu U3MeHeHU U 06'béMa U HarpeBa-
HUU WJIH OXJIQXKEeHUHU
6 IIpaBusia usMepeHUd TeMIepaTyphbl
7 Bujabl Tensionepenaydu
8 OxyakZeHue MPU COBEPIIEHUU PabOThI
9 HarpeBaHue Npu cOBeplIeHUH paboThl BHEIIHUMU CUJIaMHU
10 CpaBHeHUe TENJIOEMKOCTEN pa3/IMUHBIX BEllECTB
11 HabuswoaeHue KUIIEHUS
12 Hab6usrofeHre MOCTOSIHCTBA TEMIIEPATYpPhl NPU IJIaBJIEHUU
13 Mogenu TenjoBbIX IBUraTesied
Jabopamopnuvie pab6omosl u onvimui
1 OnbITHI MO OGHAPYKEHUIO AU CTBUSA CUJI MOJIEKYJITPHOTO MPHU-
TSKEHUA
2 OnpITHI 0 BBIpALLMBAHWIO KPUCTAJJIOB IOBApPEHHOM COJIU UJIH
caxapa
3 OnbIThI 1O HAGIOIEHUIO TEIJIOBOTO PACHIMPEHUs Ta30B, KU/ -
KOCTe! U TBEPABIX TeJl
4 OmnpepeseHue JaBJeHUs BO3AyXa B 6a/IJIOHE IIIPHULIA
5 OneITHI, AEMOHCTPUPYIOILME 3aBUCHMOCTb JaBJEHHUs BO3/yXa
OT ero 06'béMa U HarpeBaHUs UJIU OXJIAXK/AeHUs
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6 [IpoBepka runoTesnl JUHEHHON 3aBUCHUMOCTH JAJIMHbBI CTOJIOUKA
KHUJKOCTHU B TEPMOMETPUYECKOH TpyOKe OT TeMIepaTyphl
7 HabnrofieHre u3MeHeHUs] BHYTPEHHeH 3Hepryuu Tesa B pe3yJib-
TaTe TelJonepejadu U paboThbl BHELIHUX CUJI
8 HccnenoBaHue sIBJIEHUS TelJIOOOMeHa MPU CMeIIMBAaHUU XO-
JIOAHOM U ropsiueil BoJbl
9 OnpepesieHHe KOJMYECTBA TENJIOTHI, TOJY4E€HHOr0 BOJLOW MpH
TenJoo6MeHe C HarpeTblM MeTa/JJINYeCKUM LIUJIMHAPOM
10 Onpepnenenve yAelbHON TeNJIOEMKOCTH BellleCTBa
11 UccnepgoBaHue npoluecca ucnapeHus
12 OnpefeneHre OTHOCUTEJNbHOU BJIQXKHOCTH BO3JyXa
13 OnpepeseHne yAeabHON TENJIOTHI NJIaBJeHUS JbJA

PaspeJs1 7. dleKTpUYeCKHe U MarHUTHbIE SIBJIEHUSA

dnexkTpusanus Tesa JIBa poJa 3JeKTpUUYECKUX 3apsijioB BaanMo-
JelcTBUe 3apsoKeHHbIX Tesa 3akoH KysioHa (3aBHUCMMOCTBH CHJIBI
B3aHMMO/JENCTBUS 3apsi>KeHHbIX TeJ OT BEeJUYUHbI 3apsA0B U pacCcTo-
SIHUS MEX/AY TeJIaMH)

dJiekTpUyeckoe 1mnoJie Hanps»kéHHOCTb 3JIEKTPUYECKOTO MOoJis
[IpyHUMI CyNIepno3ULIUU 3JIEKTPUUECKUX IToJ1el (Ha KaueCTBEHHOM
YPOBHe)

HocuTenu ajieKTpUYECKUX 3apsig0B JJieMeHTapHbIN 3JeKTpUule-
ckuil 3apsag CtpoeHue aTtoMa [IpoOBOAHHMKHU U AUIJIEKTPUKU 3aKOH
COXpaHeHUs 3JIEKTPUUECKOro 3aps/a

JJIeKTPUYECKUH TOK YCJI0OBUSA CylLleCTBOBAaHHUS 3JIEKTPUUECKOTO
Toka MCTOYHUKH NOCTOSIHHOrO ToKa /JleHCTBUS 3JIEKTPHUYECKOTO
ToKa (TemnyjioBoe, XMMH4YeCKOe, MarHUTHOe) JJIeKTPUYECKHUH TOK
B 2KUJKOCTSIX U rasax

duiekTpudecKada Lenb Cujia TOKa JJeKTpUYeCKOe HalpsiKeHHe
ConpoTuBJiIeHME NPOBOJHHUKA Y/eJibHOE CONPOTUBJIEHUE BellecTBa
3akoH OMa a5 yyacTka Henu [lociesjoBaTe/ibHOE U NapasljiesbHOe
coeJUHEHUE NIPOBOJIHUKOB

Pa6oTa U MOUIHOCTb 3JIEKTPUUYECKOro ToKa 3akoH /Jpxoyas—
JleH1Ia DJIEKTPHUYECKHE IIeNTU U IOTPEOUTEIH IJIEKTPUIECKOU IHEP-
UM B 6bITYy KOpoTKOe 3aMbIKaHHE

[locTosiHHBIe MarHuThbl B3auMogelWcTBHE IOCTOSHHBIX MarHu-
TOB MarHuTHoe noJjie MarHuTHOe IoJie 3eMJIM U €ro 3HadyeHue MAJist
)KM3HU Ha 3emJie OnbIT Jdpcrefa MarHuTHoe moJie 3JIeKTPUYECKOro
Toka [IpuMeHeHUe 3/1IeKTPOMAarHUTOB B TexHUKe /JlelicTBUe Mar-
HUTHOTO MOJISI HA IPOBOJHUK C TOKOM JJIEKTPOJABUIaTeJb MOCTOSH-
Horo Toka McmoJsib30BaHME 3JIEKTPOJBUTATENed B TeXHUYECKUX
YCTPOUCTBAX U Ha TPAHCIOPTe

12 MpuMepHaa paboyas nporpamma



OnbiTel Papagesn fIBaeHUe 37eKTpOMarHUTHON MHAYKUMHU [Ipa-
BuJio JleHna daekTporeHepaTtop Crnoco6bl MOJAyUYeHHUs 3JIeKTpUUe-
CKOM 3Hepruu JJIEKTPOCTAHIMU Ha BO30OHOBJIAEMBIX UCTOYHHUKAX
3Hepruu

Hemoncmpayuu

1 JusieKTpHU3aLud Tesa

2 IBa poJia 3/JIeKTpUYECKHUX 3apAJ0B U B3aWMOJelCTBHUE 3apH-
»KEHHBIX TeJ
3 YcTpo#cTBO U JelCcTBHE 3JIeKTPOCKONA
4 JneKTpocTaTU4ecKass UHAYKLUA
5 3akoH coxpaHeHHS 3JIeKTPUUECKUX 3aPA/ 0B
6 [IpOBOAHHUKU U JUIJIEKTPUKU
7 MopennpoBaHue CUJI0BBIX JUHUHN 3JIeKTPHUUECKOTO MOJIA
8 VCTOYHUKH NOCTOAHHOIO TOKA
9 JleiicTBUS 3JIEKTPUUECKOT0 TOKA
10 J/1eKTpUYECKUHN TOK B XKUAKOCTH
11 T'a30BBIM pa3pang
12 VU3MepeHHe CUJIbl TOKA aMIIepMeTPOM
13 U3MepeHHe 3JIEKTPUUECKOTO HANpPS>KeHUS BOJbTMETPOM
14 PeocTtaT 1 MarasuH CONpPOTUBJIEHUN
15 BsauMmojeicTBHe NOCTOSAHHBIX MAarHUTOB
16 MogesnupoBaHUEe HEBO3MOXXHOCTH pa3/ieieHus MO COB Mar-
HUTA
17 MogenupoBaHMe MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB
18 OnbIT dpcTena
19 MarHuTHOe noJjie TOKa JJ1eKTPOMAarHUT
20 JleiicTBMe MAarHUTHOTIO I0JI1 HA NPOBOJAHUK C TOKOM
21 dnexkTpoABHUraTesb MIOCTOAHHOIO TOKA
22 HccnepoBaHue sBJ€HHUS 3J1€KTPOMAarHUTHON MHAYKIIMHU.
23 OnbiThl Papajes
24 3aBUCUMOCTb HallpaBJIeHUs HHAYKIUOHHOTO TOKa OT YCJ0BUH
ero BOSHUKHOBEHHUS
25 JyekTporeHepaTop NOCTOSTHHOTO TOKa
Jlabopamopusie pabomsl u Oonvimol
1 OnbITHI 110 HAGIIOLEHUIO 3JIEKTPU3ALUN TeJ UHAYKLIHEN U TPU
CONMPUKOCHOBEHUH
2 HccnepoBaHue AelCTBUA 3JIEKTPUYECKOT O 110J11 HA TPOBOJAHU-
KH U JU3JIEKTPUKU
3 C6opka U NpoBepKa paboThbl 3JeKTPHUUECKOH el MOCTOAHHOTO
TOKa
4 VsMepeHHUe U peryJIMpoBaHHe CUJIbI TOKA
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5 M3MepeHHe U peryiMpoBaHHe HalPsHKeHUs
6 HccienoBaHuve 3aBUCHMOCTH CHJIBI TOKa, HAYILETO 4Yepe3 pe-
3UCTOp, OT CONPOTHUBJIEHUSI PE3UCTOpPA U HAIPSKEHUsI HA pe3u-
cTope
7 OneITe], [IeMOHCTPUPYIOLHE 3aBUCHUMOCTb 3JIEKTPUYECKOro CO-
NPOTHUBJIEHUA NPOBOJHHUKA OT €ro AJIMHBI, IJIOWAAWA ToIepey-
HOTO CeyeHHs U MaTepuaja
8 IIpoBepka NpaBuJia CJ0XKEHHs HANpPsDKEHUW NpU MocjefoBa-
TeJIbHOM COeJlJMHEHHH [IBYX Pe3UCTOPOB
9 IlpoBepka npaBuJa AJd CUJIbl TOKa NIPU NapasljieJibHOM COoeJu-
HeHHH Pe3UCTOPOB
10 OnpegesieHre paboThl JIEKTPUYECKOTO TOKA, UAYIIETO Yepes
pe3ucTop
11 OnpepesieHHe MOIJHOCTH 3JIEKTPUUYECKOrO0 TOKA, BblJeJISIeMOU
Ha pe3nucTope
12 WUccnegoBaHre 3aBUCHMOCTH CHJIbI TOKA, UAYIIETO Yepes JaM-
MMOYKY, OT HAlps>KeHUd Ha Hel
13 Onpegenenue KII/l HarpeBaTensa
14 HccnefoBaHWe MarHMUTHOTO B3aMMOJIeHICTBUA NOCTOSHHBIX Mar-
HUTOB
15 HM3y4yeHre MarHUTHOIO IOJIsI MOCTOSTHHBIX MAarHUTOB MpPU HUX
o0 beJUHEHUHU U pa3je/leHUU
16 HccnenoBaHUe [elCTBUA 3JIEKTPUYECKOI0 TOKA HAa MarHUTHYIO
CTpeJIKY
17 OmnbIThl, AeMOHCTpPUpPYIOIIHEe 3aBUCUMOCTb CHJIbl B3aUMOJel-
CTBUA KaTYLIKH C TOKOM U MarHuTa OT CHJIbl TOKA Y HallpaBJie-
HHUS TOKA B KaTylLIKe
18 H3y4yeHue felCTBUSA MarHUTHOTO INOJIA HA NIPOBOJHUK C TOKOM
19 KoHcTpyupoBaHHe U M3ydeHHe pabOThl 3JIeKTPOJBUraTe st
20 Usmepenue KII/l aniekTpoaBUTaTeIbHON YCTaHOBKU
21 OnsITHI 10 KCCIEL0BAaHUIO ABJIEHUA 3JIEKTPOMarHUTHOU HHAYK-
LIMH: MCcCJe/lOBaHUe U3MeHEeHU N 3Ha4eHUs U HallpaBJIeHUs UH-
AYKIIMOHHOI'O TOKa

9 knacc

Pa3aes 8. MexaHn4yecKH e IBJIEeHUA

MexaHnudeckoe aBU)KeHHMe MaTtepuasbHasd Todka CucTreMa OT-
cyéta OTHOCUTEJNBHOCTb MeXaHUYeCKOro JBHXKeHUs PaBHoMepHoe
npsiMmoJiMHeliHOe ABUXeHHe HepaBHOMepHOe NpsIMOJIMHEHHOE [BU-
>)keHHe CpeJHsI1 U MTHOBEHHas CKOPOCTb TeJsa IPU HepaBHOMeEp-
HOM JIBH>KEHUH

14 MpuMepHaa paboyas nporpamma



YckopeHne PaBHOycKOpeHHOe NpsSIMOJIMHEHHOe ABH>XeHHe CBo-
6onHOe nageHue OnbIThl ['anuiaen
PaBHOMepHOe [BMXKeHHe N0 OKPYXHOCTHU [lepuoj u yactoTa 06-
pamieHus JIMHelHasdA W yrjoBas CKOpocTH lleHTpocTpeMUTe/bHOE
yCKOpeHHe
[lepBriii 3akO0H HproToHa BTopo# 3akoH HeroToHa TpeTtui 3a-
KOH HploToHa [IpMHLMI cCynlepno3uL MU CU
Cuna ynpyroctu 3akoH ['yka Cusia TpeHUs: CUJIa TPEHUSA CKOJIb-
>KeHHs, CUJla TPEHUA NMOKOs, APYrue BUAbI TDEeHUs
Cusa TSKeCTHU U 3aKOH BCEMUPHOTO TATOTeHUs YCKOpeHHe CBO-
6oaHOro mazeHus JlpmkeHue maaHeT Bokpyr CosHua (MC) Ilepsas
KOCMHYecKas ckopocTb HeBecoMoCTh U neperpysxku
PaBHOBecHe MaTepHaJbHONW TOYKU AOGCOJIOTHO TBEpJOE TeJso
PaBHOBecue TBEPAOro TeJsia C 3aKpeIJIEHHOW OCbl0 BpalleHus Mo-
MeHT cuJbl LleHTp TAxecTH
Umnynbc Tesa HM3mMeHeHue uMmnyJsibca HMmMnynbc cujbl 3aKOH
coxpaHeHUs UMIyJbca PeakTuBHOe gBUXeHUe (MC)
MexaHu4yeckasl paboTa U MOIIHOCTb PaGoTa cus TsXKeCcTH, ynpy-
roctH, TpeHus CBsA3b 3HePruu U paboThl [loTeHMa/IbHAsA d9HEPIrUs
TeJia, NOAHATOr0 HaJ, NOBEPXHOCTHIO 3eMJU [loTeHIIMabHAs SHe p-
rusa oKaTol npykuHbl KnHeTtudeckas sHeprusa TeopeMa o KHHe-
TUYeCKOM 3HepruM 3aKOH COXpaHeHUs MeXaHU4YeCKON aHepruu
Hdemoncmpauyuu
1 HabstojeHre MeXaHU4eCKOro JIBUXKeHUs TesJla OTHOCHUTEIbHO
Pa3HBIX TeJ OTCYETA
2 CpaBHeHHEe NYTEW U TPAEKTOPHUMU [ABUXKEHHUS OJHOLO U TOTrO XKe
TeJla OTHOCUTEJIbHO Pa3HbIX TeJl OTCYETa
3 3MepeHHe CKOPOCTH U YCKOpPeHHUs NPSAMOJIMHENHOIO JBHXe-
HUS
4 MHccnenoBaHue NPHU3HAKOB PAaBHOYCKOPEHHOTO JBH)KEHHUS
5 HaGurofeHne ABH)KeHUs TeJla 10 OKPY>KHOCTH
6 HaburofeHrue MexXaHUYECKUX SIBJIEHUM, MPOUCKXOAAUIUX B CH-
cTeMe oTcuéTa «Tesexxka» NpU eé paBHOMEPHOM U YCKOPEHHOM
JIBH’KEHHUU OTHOCHUTeJIbHO KabruHeTa GU3UKHU
7 3aBUCHUMOCTb YCKOpPEHMs Tesa OT MacChbl TesJa U JeHCTBYIOILEH
Ha Hero CUJIBI
8 HaburoeHHe paBeHCTBa CUJI IPU B3aMMOJEHCTBUU TeJ
9 sMeHeHMe Beca Tesla IPU YCKOPEHHOM JIBUXKEHUU
10 [Mepepavya uMnyJibca Npu B3aUMOJeNCTBUU TeJl
11 IIpeobpa3oBaHHUs 3HEPTUU MPU B3aUMOJENCTBUU TeJ
12 CoxpaHeHHe UMITyJibCa IPU HEYNIPYTOM B3aMO/J e CTBUHU
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13 CoxpaHeHHe HUMIIyJIbca NPU abCOJIIOTHO YNIPYyroM B3auMojeil-
CTBUU
14 HabawoaeHre peaKTUBHOTO ABUXKEHUS
15 CoxpaHeHHEe MeXaHUYEeCKOH 3HEPruu IpU CBOOGOJAHOM IMaJleHUH
16 CoxpaHeHHe MeXaHUYeCKOM 3HEPTrUuU NpHU ABUKEHHUU TeJia MO/,
JefcTBUEM NPY>KUHbI
JlabopamopHsie pabomsl u Oonvimol
1 KoHcTpyupoBaHUe TpaKTa AJisI pa3roHa U Ja/ibHEeHIIero paBHo-
MEepHOTOo JABHXeHUA lIapHUKa UJIH TeJIeXKKH
2 OnpenesieHue cpeiHeHd CKOPOCTHU CKOJIBXKEeHUS OPyCKa HJIU JIBU-
>KeHU LIapHKa 10 HaKJIOHHOM MJIOCKOCTH
3 OnpepesieHHe YyCKOpPeHUA TeJla IPHU PaBHOYCKOPEHHOM /[ BUXKe-
HUHU 10 HAKJIOHHOM MJIOCKOCTHU
4 HccnepoBaHve 3aBUCMMOCTHU IYTH OT BpeMeHW NPU PaBHOYCKO-
pPEeHHOM /IBMKEHHUH 6e3 HadyaJIbHOH CKOPOCTH
5 TIpoBepka rumoTespl: ecJU NPU PaBHOYCKOPEHHOM JBHKEHUU
6e3 Ha4yaJbHOW CKOPOCTU NMYTHU OTHOCATCA KaK psAJ, HEUETHBIX
4HceJ, TO COOTBETCTBYKIIHE MPOMEXYyTKH BpeMeHH OJMHa-
KOBBI
6 HccienoBaHMe 3aBUCHMMOCTH CUJIbI TPEHUSA CKOJIbXXEHUS OT CH-
JIbl HOpPMaJIbHOTO JlaBJIeHUd
7 Onpenenenve kKo3dpPpuLiieHTa TPEHUsI CKOJIbXXEeHUS
8 OnpepnesieHue »ECTKOCTU NPY>KUHBI
9 OnpefeseHue paboThbl CUJbl TPEHUs NPU PAaBHOMEPHOM JBUXKe-
HUU TeJia 110 TOPU30HTAJbHON NOBEPXHOCTH
10 OnpenesneHue paboThl CUJBl YyOPYrOCTU NPU NOABLEMe rpysa
CHCI0JIb30BaHUEM HENOJABHUKHOI'0 U MOABHXKHOT0 GJIOKOB
11 HM3y4yeHuMe 3aKOHA COXpaHEHHWS SHEPTHUHU

Pa3zaen 9. MexaHH4YeCKHE KOJIEGAHUSA Y BOJIHBI
Kosie6aTesnbHOe ABM>KeHHe OCHOBHbIe XapaKTepHUCTHKH KoJseba-
HUU: Nepuoj, 4acToTa, aMIUIMTyZa MaTeMaTU4YeCKUU U NPYKUH-
HbIH MaATHUKY [IpeBpallleHHe sHepruu Npu KojebaTeJlbHOM JBH-
KEHUH
3aryxawiue KosebaHusd BeiHyKJeHHbIe KoJiebaHuss Pe3oHaHC
MexaHu4yeckre BoaHbl CBOMCTBAa MeXaHUYeCKHUX BOJIH IIpo-
JOJIbHBIE U ITONlepeYHble BOJIHBI JIJIMHA BOJIHBI U CKOPOCTB €€ pac-
npocTpaHeHUs1 MexaHUYeCKHe BOJIHbI B TBEPJOM TeJle, celicMUye-
ckue BosHbI (MC)
3Byk 'poMKOCTb 3ByKa MU BbIcoTa TOHa OTpakeHue 3Byka UH-
$pa3ByK U yJIbTpPasByK

16 MpuMepHaa paboyas nporpamma



HHdemoncmpauyuu

1 Ha6sroieHue Kojie6baHUH TeJs MoJ, AeHCTBHEeM CHUJIbI TSAXKeCTH
U CUJIbI yIIPYTOCTH

2 HaburoeHue Kosie6aHUM rpy3a Ha HUTH U Ha IPY>KUHE

3 HabGuroaeHue BBIHYKJEHHbBIX KoJIe6aHUH U pe30HaHca

4 PacnpocTpaHeHHe NPOJOJbHBIX U MONEepeyHbIX BOJH (Ha Moje-
Jn)

5 Hab6usroaeHue 3aBUCUMOCTU BbICOTHI 3BYKa OT YaCTOThI

6 AKyCTH4YeCcKUN pe3oHaHC

Jabopamopnuvie pab6omosl u onvimui

1 OnpegeneHue 4acTOThl U NepuoJia KojJeGaHUH MaTeMaTH4YeCcKo-
ro MasiTHUKA

2 OnpepesieHre 4acTOThI U IepUoOAa KOJebaHUH NPYy>KUHHOT0 Ma-
ATHUKA

3 HccnepoBaHue 3aBUCHMOCTH IepuoJia KoJieGaHUH MOoJiBelIeHHO-
ro K HUTH I'py3a OT AJIMHBI HUTH

4 UccnefoBaHre 3aBUCUMOCTH Neproja KojebaHUH NPY>KUHHOTO
MasATHHKAa OT Macchl Irpysa

5 IIpoBepka HE3AaBUCHUMOCTHU MepHO/Jia KOJIeGaHUU Ipy3a, MojiBe-
LIEHHOrO K HUTH, OT Macchl rpy3a

6 OObITHI, IEMOHCTPUPYIOIHE 3aBUCUMOCTD IIepHU0/1a KOJIeGaHUu U
NPY>XMHHOTO MasiTHUKAa OT MAaccChl rpy3a U KECTKOCTHU Mpy-
>KUHBI

7 W3MepeHMe yCKOpeHHs CBOOOAHOTO MajeHus

Pasgen 10. JjleKTpOMarHMTHOe IoJie M 3JIEKTPOMarHUTHEIEe
BOJIHBI

JJIeKTpOMarHuTHOe MoJie JJeKTpOMarHuTHble BOJIHbI CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH llIkasa 3JIeKTPOMarHUTHBIX BOJIH Hc-
MOJIb30BaHH e 3JIEKTPOMArHUTHBIX BOJIH JIJ11 COTOBOM CBA3HU

JJeKTpoMarHuTHas npupoga cBeta CkopocTb cBeTa BoJiHOBbIE
CBOMCTBa CBeTa

Hdemoncmpauyuu

1 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH

2 BoJsiHOBbIEe CBOMCTBA CBeTa

Jlabopamopnvie pabomst u onvimol

1 V3yyeHue CBOWCTB 3JIEKTPOMAarHUTHbBIX BOJIH C IOMOIUIbIO MO-

6uabHOro TesedpoHa

Pa3aes 11. CBeTOBbIE SIBJIEHUS

JlyyeBast monenb cBeTa McTouHuku cBeTa [IpsimosiiHelHOE pac-
npocrpaHeHue cBera 3atMeHus CosiHna U JlyHel OTpakeHUe CBe-
Ta [ly10cKoe 3epKaJio 3aKOH OTPa)KeHUsI CBeTa
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[IpesioMsieHMe cBeTa. 3aKOH NpesioMJieHUdA cBeTa. [losiHoe BHY-
TpeHHee OTpaXKeHHWe cBeTa. Mcmnosb30BaHHe IOJHOTO BHYTPEHHEro
OTpakeHHs B ONITUYECKHUX CBETOBOAX.

JluHsa. Xoa aydeit B imH3e. OnTHYeckas cuctema ¢oToanmnapa-
Ta, MUKpockona U Teseckona (MC). I'1a3 kak onTh4eckas cucTeMa.
BJIM30pYyKOCTh M JaIbHO30PKOCTB.

PassiokeHue 6esoro cBeTa B creKTp. OnbliTel HbioToHa. Ciioxe-
HHe ClIeKTpaJIbHBIX 11BeTOB. /lucnepcus ceeTa.

Hdemoncmpauyuu

1. IlpaMosiMHelHOe paclpocTpaHeHHe CBeTa.
2. OTpaxkeHue CcBeTa.
3. lNonyyeHue M306pakeHUHN B MJIOCKOM, BOTHYTOM U BBbINYKJI0M
3epKaJjax.
[IpesioMieHMe cBeTa.
OnTHhyecKUil CBETOBOJ,
Xoj siydyel B coGUparole JINH3E.
Xop Jiyyel B pacceuBarollel JUH3e.
[TosryyeHue 306 parkeHUH C MOMOIIbIO JIMH3.
[IpuHnun geiicTBuA doToannaparTra, MUKPOCKONA U TeJeCKo-
na.
10. MopgeJsib rjasa.
11. PassiokeHue 6es10ro0 cBeTa B CIIEKTP.
12. Tlony4yeHue 6esI0T0 CBETA IIPU CJA0XKEHUHU CBETA PA3HbIX IIBETOB.
Jlabopamopusie pab6omsl u onvimul
1. UccnepoBaHue 3aBUCUMOCTH yIJja OTPaKeHHUsI CBETOBOTO Jiy4da
OT yrJi1a naJieHusl.
2. U3y4yeHUe XapaKTepUCTHUK U300paKeHUs NpeJMeTa B IJIOCKOM
3epkaJe.
3. UccnenoBaHue 3aBUCHMMOCTH yrja NpeJOMJIEeHUS CBETOBOTO JIy-
4ya OT yrIJia NaJleHUs Ha TPaHUIe «BO3LyX—CTEKJIO».
4. MlosryyeHUe N306pakeHUH c MOMOLbI0 cO6Mpalolel JIMH3bI.
5. Onpepesienrne GOKyCHOro pacCTOSIHUSA U ONITUYECKOM CHUJIBI CO-
GupamwIle JINH3HI.
6. OnbIThI 10 pa3JIoXKeHHUIo 6eJIoro cBeTa B CIEKTP.
7. OnbITHI IO BOCHPHUATHIO I1BeTa NpeJMEeTOB MPHU UX HAGJII0eHUU
yepes 1|BeTOBble PUJIBTPEI.

O 0N o

Pa3aen 12. KBaHTOBBIE IBJIEHUSA

OnbiTel Pesepdopaa u nuianetapHasi MoZiesib aToMa. MoaeJsib aTo-
Ma bopa. UcnyckaHue u norJsiouieHre cBeta aroMmoM. KBaHThl. JIu-
HelvaTble CIIEKTPHI.

PaguoaktuBHOCTb. Anbda-, 6eTa- U ramma-usaydeHusa. Ctpoe-
HUe aTOMHOro aapa. HyksoHHasa Mmogenb aTOMHOrO fAapa. MU3oTonsl.
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PaguoakTuBHble npeBpauleHud. [lepuop mnosaypacnaja aTOMHBIX
anep.

ApepHble peakiMu. 3aKOHbI COXPaHEHUs 3apsiOBOr0 U MacCOBO-
ro yuceJ. JHePrus CBsA3U aTOMHBIX sAiep. CBA3b MacChl U 3HEPTHH.
Peakuuu cuHTe3a u genenud agep. Uctounuku sHepruu CosiHLLA U
3Bé3a (MC).

finepHas sHepreTukKa. [lelicTBUSA paiUOAKTUBHBIX U3JIYYeHUHN Ha
»)KuBble opranusmel (MC).

Hdemoncmpayuu
. CneKTphbI U3/Iy4YeHUS U NOTJIOLLEeHU.

. CneKTphbI pa3/IMYHbIX Ira30B.

. CnekTp BoZOpoAa.

. HaGsropeHue TpekoB B KaMepe BusibcoHa.

. PaboTa cuéTuyrKka MOHU3UPYIOIIUX U3JTYIEHU .

. Perucrtpauus ussydyeHus NpUPOAHBIX MUHEPAJIOB U MPOAYK-
TOB.

Jlabopamopusie pab6omsl u onvimaul

1. HaGusrogeHMe CIJIOUIHBIX U JIMHEWYAThIX CIIEKTPOB H3JIy4e-

HUA.

2. UccnenoBaHue TPEeKOB: U3BMepPEHUE SHEPTHUU YaCTULbI IO TOP-

MO3HOMY Iy TH (1o doTorpadusam).

3. U3MepeHue paguoakKTUBHOTO ¢$oHa.

NV A WDN -

IloBTOpPUTE/IBHO-06061IAI0IIUNA MOAY /b

[loBTOPHUTENBbHO-0000IAOIINNA MOAYJIb MpeJHAa3HAYeH [AJIs CHU-
cTeMaTU3alMd U 06OOIEeHHUSA NMPEeAMETHOTO COJIEPXaHUSA U OIbITA
eI TeJIbHOCTU, NPUOOPETEHHOTO NMPU U3YyYEHUU BCero Kypca ¢Gpusu-
KH, a2 TakKXe [iJIs MOAroTOBKU K OCHOBHOMY roCyZapCTBEHHOMY 3K-
3aMeHy Mo ¢H3MKe AJIsT 00yYarmU[MXCs, BbIOPABIINX 3TOT y4eOHBIN
npejMer.

[Ipy M3ydyeHUU JAaHHOTO MOAYJIsSl peau3ylTcsl U CUCTeMaTHu3U-
PYIOTCS BUJBI [leSITEJIbHOCTH, HA OCHOBE KOTOPBIX 06€eCIeYuBaeTCs
AOCTHXKEHHE NIpeAMEeTHBIX U MeTallpeJMEeTHBIX IJIAaHUPYEMBIX pe-
3yJIbTaTOB 00y4yeHUsi, OPMUPYETCS eCTeCTBEHHO-Hay4YHas rpaMoT-
HOCTb: OCBOEHHE Hay4YHbIX METOJ0B MCCJeJ0BaHUSA SIBJEHUN NMpPHUPO-
Abl I TEXHWUKH, OBJIaACHHUE YMEHHUAMHU 0O'BACHATD (])Hanecxne AB-
JleHUsl, IpUMEHss MOJIyYeHHble 3HaHUs, pellaTb 33Ja4yM, B TOM
4ycJie KaueCTBEHHbIE U 3KCIIepUMeHTaJIbHEbIE.

[IpyuHUMNIMA/IBHO AEeATe/JbHOCTHBIA XapaKTep AaHHOro pasjeJsa
peanusyeTcss 3a CYET TOrO, UTO y4yalllhecsl BBINOJIHAKT 3aJaHUs,
B KOTOPBIX UM NIpeJJjiaraeTcs:
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6 Ha OCHOBEe NOJIyYEHHbIX 3HAHWHM paclo3HaBaTh U HAY4YHO 06BsC-
HATb (PU3UUYECKUe sSIBJIEHHUS B OKpYXKamwlled NpUpoJe U IMOBCE[-
HEBHOM >KU3HU;

6 ICII0JIb30BaTh Hay4YHble METOJAbl UCCAeNOBaHUs (PU3UYECKUX SB-
JIEHUH, B TOM 4YHCJe JJis MPOBEPKU TMIIOTE3 U MOJIyUeHHUs Teope-
TUYECKUX BbIBO/IOB;

6 00'BSICHSITb Hay4YHbIe OCHOBBI Hanb60Jiee BaXXHbIX JOCT>KEHHUH CO-
BpEeMEHHbBIX TEXHOJIOTHH, HAal[pUMep, MPAKTUUECKOTO UCIOJIb30-
BaHUA Pa3/IMYHbIX HCTOYHUKOB 3HEPIrMM Ha OCHOBe 3aKOHa Ipe-
BpallleHU U COXpaHEHUS BCeX U3BECTHBIX BUA 0B 3HEPTHH.
Kaxsjas u3 TeM JaHHOro pas/iesia BKJIKYAET 3KCIepUMeHTa/JbHOe

vcciaefoBaHHe o6ob6uiaoulero xapakTtepa. Paszgesn 3aBepluaeTcs

NpoBeJleHHEeM JMAarHOCTUYEeCKOHW U OI[eHOYHOH paboThl 3a KypC OcC-

HOBHOU IIKOJIbI.
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NNAHUPYEMbIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO MPEAMETA «®U3UKA>»
HA YPOBHE OCHOBHOI'O OBLLEM0 OBPA30BAHUA

I/I3y‘{eHI/Ie y‘{e6H0ro npegMmeTa «®Pusuka» Ha YPOBHE€ OCHOBHOTO
06H.lel"0 06pa30BaHI/IH AOJIX)KHO obecrneynuBaTh AOCTHUXEHHe Clenyro-
MIKUX JIMYHOCTHBIX, MeTallpeAMEeTHbIX U NpeJMeTHbIX 06pa30BaTEJIb-
HBIX pe3yJIbTaTOB.

JMYHOCTHbIE PE3Y/IbTATHI

IlTampuomuueckoe 6ocnumanue:

—IposBJeHHe HHTepeca K HUCTOPUU U COBPEMEHHOMY COCTOSIHHUIO
poccuiickoi U3n4ecKoi HayKy;

—IleHHOCTHOEe OTHOIIeHUe K JOCTHXKEHUSM POCCUHCKHUX yué-
HbIX-QHU3UKOB.

I'pasicoanckoe u 0yxoeHo-HpascmeeHHoe 60CRUMAHUE:

—TOTOBHOCTb K aKTUBHOMY Y4YacTHIO B OGCY>KJE€HHU OOIeCTBEHHO-
3HAYUMBbIX U 3TUYECKHUX NPO6JIEM, CBSI3aHHBIX C NMPaKTUYECKUM
NpUMeHeHUEeM JOCTHKeHUH PU3HKY;

—O0CO3HaHUEe BAaXXHOCTH MOpPaJbHO-3TUUYECKUX MPHUHIUIIOB B Jesl-
TeJIbHOCTH yYEHOTO.

Decmemuueckoe éocnumanue:

—BOCHpPUATHE 3CTETUYECKUX KayecTB GU3NYECKON HayKU: eé rap-
MOHUYHOI'O IOCTPOEHUH, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH.
IJennocmu nayunozo no3nanun:

—OCO3HaHUe LIeHHOCTH GU3MYeCKON HayKH KaK MOLIHOTO HHCTPY-
MeHTa NO3HAaHUA MUPA, OCHOBbI Pa3BUTHs TEXHOJIOTUH, BaXKHEN-
el cocTaBJIsAOLEN KYJIBTYPbI;

—pa3BUTHE HAayYHOM JII0603HATEJIbHOCTH, UHTepeca K Mccje[loBa-
TeJIbCKOU J1esTeJIbHOCTH.

Dopmupoeanue Kyabmypbl 300p06b51 U IMOUUOHAILHOZO
onazononyuusn:

—OCO3HaHUe IJeHHOCTH 6e30NacHOT0 06pa3sa »KM3HU B COBPEMEHHOM
TeXHOJIOTUYeCKOM MHpe, BaXKHOCTH NpaBUJ 6e30TMacHOTo MoBeje-
HUS Ha TPaHCIOpPTe, HAa J0porax, C 3JIeKTPUYeCKUM U TelJ0BbIM
060pysOBaHHEM B JOMAIIHUX YCJIOBUSX;

—copMHUPOBAHHOCTb HaBbIKa pedJekcuy, MpU3HaHUE CBOEro mpa-
Ba Ha OIIMGOKY U TaKOrO e IIpaBa y Apyroro yejoBeKa.
Tpyooeoe eocnumanue:

—aKTHBHOe y4acTHe B pelleHWH NMpaKTUYeCKUX 3aJad (B paMKax
CeMbH, IIKOJIbI, TOPO/Ia, Kpas) TEXHOJOTUYEeCKON U COllUaIbHOU
HaIPaBJEHHOCTH, TPEOYIOIMX B TOM YHC/Ie U PU3NIECKHUX 3HA-
HUH;
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—UWHTepec K MPaKTUYECKOMY H3y4YeHHI0 Npodeccuil, CBA3aHHBIX
c GU3UKOM.

DKonozuueckoe eocnumanue:

—OpUeHTals Ha IpUuMeHeHHe GU3UUYeCKUX 3HAaHUM JJ1s1 pellleHus
3a/1ay B 06J1aCTU OKpY»Kalolliel cpe/ibl, IJIAaHUPOBaHHUS IOCTYIIKOB
U OLJ€HKU UX BO3MOXKHbIX IOCJIEeICTBUH JIJ151 OKpYKaloIlel cpeibl;

—OCO3HaHHe IJ106a/JbHOT0 XapaKTepa 3KOJIOTUYEeCKUX MpobJieM
U Iy TEN UX pELIeHUH.

Aoanmauyus 00yuarOuiezoca K U3MEHAIOUWUMCA YC108U-

AM COUUAILHOU U RPUPOOHOTL CPEObl:

—NOTPe6HOCTh BO B3aUMOJENCTBUU NPU BBINOJHEHHUHU UCCJIe[0Ba-
HUU U NpoeKTOB (U3UYEeCKON HaNpaBJIEHHOCTHU, OTKPBITOCTH
ONBITY U 3HAHUSIM JIPYTHX;

—TMOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MpaKTUye-
CKYIO J1esTeJbHOCTb;

—IoTpe6HOCTh B GOPMUPOBAHUU HOBBIX 3HAaHUMN, B TOM uyuciae ¢pop-
MyJIMPOBAaTh UJEeH, NMOHSATHUSA, TUNOTE3bl 0 PU3UUYECKUX O0O6BEKTaX
U SIBJIEHUAX;

—o0co3HaHUe J1ePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEHN
B 00J1aCTH QU3UKH;

—TIJIAHUPOBAHUE CBOET0 Pa3BUTHSA B IPUOGPETEHNH HOBBIX QU3U-
YeCKUX 3HaAaHUH;

—CTpeMJieHHe aHaJIU3UPOBaTh U BbISABJAATH B3aUMOCBS3H NPUPO-
Jbl, 061[eCTBAa U 9KOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (U-
3M4YeCKHX 3HaHUMH;

—OIleHKa CBOUX JAeWCTBUH C YYETOM BJIMSIHUA Ha OKPYKAIOUIYIO
cpeAy, BO3MOXHBIX I'J1I006abHBIX OCJIEACTBUM.

METANPEAMETHbBIE PE3Y/IbTATbI

VHMBepcaan bl€ NMo3HaBaTeJ/IbHblIE AeﬁCTBMFI

Ba3zoeble nozuueckue oeiicmeus:

—BBISIBJISTh U XapaKTepU30BaTh CyllleCTBEHHbIe NMPU3HAKH OOBEK-
TOB (AIBJIEHUH);

—YyCTaHaBJIMBATh CYIlleCTBEHHbIH MPHU3HAK KJacCUPUKAIUU, OCHO-
BaHMUS 1J11 0600IeHUA U CPAaBHEHUS;

—BBISIBJIATh 3aKOHOMEPHOCTH W NPOTHUBOpPEYUsl B paccMaTpUBae-
MbIX GaKTax, JAaHHBIX U HaGJII0EHUSX, OTHOCAIIUXCA K dusunde-
CKUM AIBJIEHUSAM;

—BBISIBJIATh MPUYUHHO-CJIe/ICTBEHHblE CBSI3U NPU U3y4eHUU HU3U-
YeCKHUX SIBJE€HUU U MPOILLECCOB; JieJaTh BbIBOJbLI C UCMOJIb30BaHU-
eM JeJYKTUBHBIX U UHAYKTHUBHBIX YMO3aKJHYEHUH, BbIJBUTATh
TUIIOTE3bI 0 B3aUMOCBSA3SIX PU3UUECKUX BEJIUYHH;
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—CaMOCTOSITeJIbHO BbIOHUPATh CNOCOG pelleHUs y4eOHOU ¢usuye-
CKOHW 3a/ayu (CcpaBHeHHEe HECKOJbKWUX BAapHUAHTOB pelleHHs, BbI-
60p HauGoJiee MOAXOASIIETO C YYETOM CAMOCTOSITEJIbHO Bbl/leJIEH-
HbIX KPUTEPHEB).
bBazoevle uccneoosamenvcKkue oeiicmaeust:

—MHCIMO0JIb30BaTh BOMNPOCHI KaK MCCIeJ0BAaTEJbCKUU HHCTPYMEHT
MO3HaHUS;

—MOpPOBOAUTH IO CaMOCTOSITEJbHO COCTaBJEeHHOMY IJIaHY ONBIT, He-
CJIOXKHBIA PU3UYECKUUN 3KCIEepUMEHT, HebGoJIblIoe HccaefoBaHUe
duU3UUecKoro ABJIEHUS;

—OIleHUBaTh HAa MPUMEHHUMOCTb U JOCTOBEPHOCTb MHPOpPMAILHUIO,
MOJIYYEeHHYIO B X0/le UCCJIeJOBAaHUS UJIH 3KCIIEPUMEHTA;

—CaMOCTOAITEJIbHO OPMYJIMPOBaTh OGOOIIEHUs U BBIBOJABLI IO pe-
3yJibTaTaM MPOBeAEHHOTO HAaOJIIOIEHHUS, ONbITA, UCCAeN0BaAHUSI;

—MNpPOTHO3UPOBATh BO3MOXKHOEe JajibHelIlee pa3BUTHE QU3NYECKUX
MMPOIIECCOB, a TAK)KE BbIJBUTATh ITPEAIIOJIOKEHUS 00 UX Pa3BUTHH
B HOBBIX YCJIOBHUSIX U KOHTEKCTAaX.

Paooma ¢ ungpopmauueii:

—IPUMEHATb pas3JIMUHbIe METO/Abl, HHCTPYMEHTHI U 3alpOChI MPU
MMOUCKe U O0T60pe MHPOPMAILMH UJIH JAHHBIX C Y4ETOM MpeAJio-
*)KEHHOH y4eOHOU GU3UIeCKOU 3a4a4H;

—aHa/IM3UPOBaTh, CUCTEMATHU3UPOBATh U HHTEPINPETUPOBAThH HH-
dopmanuo pa3IMYHbIX BULOB U GOPM MPEICTABIEeHUS;

—CaMOCTOSATeJbHO BbIOUPATh ONTUMaJIbHYyIO GOpMy npeJcTaBJie-
HUs WHOpMAIUU U HJUIIOCTPUPOBATh pellaeMble 3aJadud He-
CJIOKHBIMHU CXeMaMH, iuarpaMMaMu, UHOH rpaduKoON U UX KOM-
OMHAILUSIMU.

yHMBepcaan blé KOMMYHUKaTMBHbIE ,D,GIZCTBMFI

Oo6wenue:

—B XoJie 00CyX/JeHusI yuebHOro MaTepuaJia, pe3yJbTaToB Jiabopa-
TOPHBIX paGOT U NPOEKTOB 33JlaBaTh BOMPOCHI MO CYILIECTBY 00-
Cy»JlaeMO¥ TeMbl U BBICKAa3bIBAaThb WJIeH, HalleJIEHHble Ha pelle-
HMe 33/la4M U NoJiepKaHue 6y1arokeaTeJbHOCTH OOLeHUs;

—COIOCTABJIATb CBOU CYXXJIEHUS C CY>KJEHUSMU JIPYTUX YIaCTHU-
KOB /lMaJIora, OGHAPY>KMUBATh pa3JIMuYHe U CXO/CTBO MO3ULIMH;

—BBbIpPaKaTh CBOIO TOYKY 3PE€HHS B YCTHBIX M TMCbMEHHBIX TEKCTAX;

—ny6JUYHO NMPEJCTABAATh Pe3yJbTaThl BbINOJHEHHOTO GU3UYECKO-
ro omnbITa (3KCIEPUMEHTA, UCC/IE0BAHM A, IPOEKTA).
Coemecmnuan oeasmenvrnocms (compyonHuuecmaeo):

—IIOHMMAaTh U MCIO0Jb30BaTh IPEUMYILECTBAa KOMaHAHOW U UH/H-
BU/YyaJbHOU pabOThI NMPU PELIEHUH KOHKPETHOU (GHU3UYeCKOH
Mpo6GJIeMbl;
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—MOpPUHUMATh I[€JIU COBMECTHOH [esATeJbHOCTH, OpPTaHW30BBLIBATb
JEeWCTBUsS 10 €€ JOCTHXXKEHHWIO: paclpeieJiiTh POJIH, 006CYyXJaTb
MPOIecChl U Pe3yJbTaTbl COBMECTHOH pa6oThl; 06061IaTh MHEHUS
HECKOJIbKHUX JII01el;

—BBIINOJIHATh CBOK 4YacTb paboThl, JOCTUrasgd KayeCTBEHHOIrO pe-
3yJibTaTa M0 CBOEMY HaINpaBJIEHUI U KOOPJAUHUPYSA CBOU Jlei-
CTBUS C APYTUMHU Y€eHaMU KOMaH/bl;

—OLIEHUBATh KAUYeCTBO CBOEro BKJIa A B OGIIUU MPOAYKT 0 KpUTe-
pHUAM, CAMOCTOSITEJIbHO CHOOPMYJIMPOBAHHBIM yYaCTHUKAaMU B3a-
HUMOeNCTBUS.

YHMBEPCA/IbHbIE PETYNATUBHbIE AEMCTBUA

Camoopzanuzayus:

—BBIABJATH NPO6IEMBI B )KU3HEHHBIX U y4eOHBIX CUTyallUAX, Tpe-
OYIOIIMX )15 pelleHUs PU3NUeCKUX 3HaHUH;

—OpHUEHTHUPOBATBHCA B Pa3/IMYHBIX N0JX0JaX MPUHATHSA pelleHUuHN
(vHAMBUAYaNbHOE, MPUHSTHUE PELIEHUs B IpyIIe, IPUHSATHE pe-
LIeHU W rpymnmnoit);

—CaMOCTOSITEIBHO COCTaBJISITh aJIFOPUTM pelleHUs PHU3UYECKOU
33724y WJIM IJIaHA UCCAeL0BaHUs C YYETOM UMEILIUXCS pecyp-
COB U COGCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHUPOBaTh NpejJara-
eMble BApUAHThI pelIeHUH;

—/JieJ1aTh BbI6Op U 6paTh OTBETCTBEHHOCTD 3a pellleHHUe.
Camorxonumpons (peghnexcus):

—/laBaThb a/leKBAaTHYIO OLIEHKY CUTYallMU U IpeJJiaraTh IJ1aH eé 13-
MeHeHMUs;

—O0OBACHATD NPUYMHDBI AOCTHXKEHUs (HeJLOCTHXKeHHUs) pe3y/IbTaTOB
AesATeJbHOCTH, JaBaTh OLeHKY MPUO6PETEHHOMY OIIBITY;

—BHOCUTb KOPPEKTUBBI B 1eATEJbHOCTb (B TOM YHUCJE B X0/J, BbINOJI-
HeHUs1 PU3UYECKOTO UCCAe[0BaHUS WUJIMW NPOEKTA) Ha OCHOBE HO-
BBIX OGCTOSTE/NbCTB, U3MEHHUBUIMXCS CUTYAlMH, yCTAaHOBJEHHBIX
OUINOO0K, BO3HUKIIUX TPYHOCTEM;

—OIleHUBATbh COOTBETCTBUE PE3Y/IbTATa 1eJU U YCIOBHUSIM.
Imoyuonanvuslii unmenneKkm:

—CTaBHUTb ce651 HAa MeCTO APYroro 4yesjoBeKa B Xo/e cliopa UJIU JHcC-
KyCCHH Ha Hay4yHYIO TeMYy, IOHHUMaTb MOTUBbI, HAMEPEHUS U JIO-
TUKY Apyroro.

Ilpunamue ceon u opyzux:

—IpU3HaBaTb CBOE MPaBO HA OLIMOKY NPHU pellieHUH GU3UYECKHUX

3a/la4y UM B YTBEPKAEHUSIX Ha Hay4HbIe TEMBI U TAKOE K€ PaBo

Apyroro.
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NPEAMETHbBIE PE3Y/IbTATbI

7 knacc

[IpeameTHble pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTpPa)KaTh
chOpPMHUPOBAHHOCTD y 00yYaAIOIIUXCS YMEHUH:

—MCNO0JIb30BaTh NOHATHA: GU3NYECKHEe U XUMHYECKUEe SIBJIEHUS;
HabJII0/leHU e, SKCIEPUMEHT, MO/ieJlb, TUIIOTe3a; e AUHULbI QU3H-
YeCKUX BeJIMUMH; aTOM, MOJIeKYJIa, arperaTHble COCTOSIHUS Belle-
cTBa (TBEpPJOE, XKUAKOE, ra3000pa3HOe); MEXaHUUECKOe JIBUKEHUE
(paBHOMEpPHOE, HEpAaBHOMEPHOE, MPSIMOJIMHENHOE), TPaeKTOpUs,
paBHOJZeNCTByOIIas cuJ, Aedopmanus (ynpyrasd, IJacTu4deckKas),
HEeBECOMOCTb, COOOIIAIOIINECS COCY/bI;

—passin4daTh sABJeHUs (Aubdy3us; TemnoBoe JBHKEHHe YacTUL] Be-
IIECTBa; pPaBHOMEpPHOE JBHXKEHHE; HEPABHOMEPHOE [JBHUXKEHUE;
WHepLUs; B3auMOJENCTBUE TeJs; paBHOBeCUe TBEPAbIX TeJ C 3a-
KpeNnJIEHHOHN OChI0 BpallleHHs; mepesaya JaBJjeHUsT TBEPJAbIMU Te-
JIaMH, KUJKOCTSIMU U raszamMy; armochepHoe JaBjieHUe; IJaBa-
HUe TeJ; NpeBpallleHHs MeXaHW4YeCKOH 3Hepruy) Mo ONHUCAHHUIO
MX XapaKTepHbIX CBOHCTB U Ha OCHOBE OIBITOB, JIeMOHCTPHUPYIO-
UX JaHHOe QU3nYecKoe ABJIEHHUE;

—Ppacno3HaBaTh IPOsIBJIeHHE H3Y4YEeHHbIX GU3UYECKUX SBJIEHUH
B OKpy>KalollleM MHUpe, B TOM 4uciie prU3ndyecKkue ABJeHUs B IPpHU-
poje: NpUMephl JBUKEHUS C Pa3JIMUHBIMU CKOPOCTAMH B XKUBOU
Y HEeXXHBOHW NpHUPOJe; JelCTBUE CUJIbl TPEHUS B IPUPOJE U TEXHU-
Ke; BJIMsIHUEe aTMOCEepHOTro JaBJeHU Ha }KUBOH OpraHusM; IJjia-
BaHUe DbIO; pblyard B TeJie 4YeJIOBeKa; NPU 3TOM IepeBOJUTH
MPAaKTHUYECKYI0 33Ja4y B y4eOHYI0, BbIJEJSTb CyLleCTBEHHBbIE
cBoMcTBa/IpU3HaKU GU3UUYECKUX ABJIEHUH;

—ONMChIBAaTh U3y4YeHHble CBOHCTBA Tesa U PU3UYECKHe sIBJEHUSs, UC-
MoJib3ys ¢u3ndYecKue BeJUYUHBI (Macca, 06'bEM, IIJIOTHOCTh Be-
LeCTBa, BpeMsl, IyTh, CKOPOCThb, CPEAHASA CKOPOCTh, CUJIA YIPY-
rOCTH, CHJIA TSKECTH, BEC TeJla, CUJia TPeHUs, AaBjieHue (TBEpAo-
ro TeJsia, )KUAKOCTH, rasa), BbITaJKUBAIOLIasl CUJa, MeXaHUYecKast
paboTa, MOIHOCTD, MJIEYO CHJIbI, MOMEHT CHJIbI, KO3PPUIUEHT
[10J1€3HOTO JleMICTBUA MEeXaHU3MOB, KHHeTHU4YecKasd Y MOTeHIH-
aJibHas Heprusd); Npu ONYCcaHUHY IPaBHUJIbHO TPAaKTOBAaTh PU3HU-
YeCKHUH CMBICJI HCIIOJIb3yeMbIX BeJIUYHH, UX 0603Ha4YeHHUA U elU-
HULbl QU3NYECKHX BeJUYUH, HaXOAUTb POpPMYyJibl, CBA3bIBAIO-
e JaHHY GU3NYEeCKyl0 BEeJUYHHY C JPYTMMU BeJUYUHAMU,
CTPOUTBb rpad MK U3y4YEeHHBIX 3aBUCUMOCTENH GU3NUECKHUX BeJH-
YUH;

—XapaKTepUu30BaThb CBOMCTBA TeJl, PU3NYecKHe siBJeHHUS U ITpoI1iec-
Cbl, HCIIOJIb3YA NPaBHUJIa CJIOXKEHHUA CUJ (BAOJIb OJHONU NpsMOM),
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3akoH ['yka, 3akoH Ilackass, 3akoH ApxruMe/[a, IpaBUJIO paBHO-
BecHs pplyara (6J10Ka), «30J10TOe NPaBUJI0» MEXaHUKH, 3aKOH CO-
XpaHEeHU MeXaHU4YeCKOU 3Hepruy; Ipyu 3TOM aBaTh CJIOBECHYIO
dopMyIMpPOBKY 3aKOHA U 3allUChIBATh €r0 MaTeMaTH4YeCKOe BbI-
paKeHUE;

—O00OBSACHATh GU3UUYECKHe sIBJEHUs], NPOLLecChl U CBOWCTBa TeJl,
B TOM YUCJIEe U B KOHTEKCTE CUTyallui NIPaKTUKO-OPUEHTUPOBAH-
HOT'0 XapakKTepa: BbISIBJATb NPUYUHHO-CJIEACTBEHHbIE CBS3H,
CTPOUTH 0O'bsiICHEHHE U3 1—2 jJorMYyecKUX 1IaroB € ONMOpPOX Ha
1—2 u3y4YeHHBIX CBOUCTBA QPU3NYECKUX SIBJEHUU, QU3UUECKUX
3aKOHAa UJIM 3aKOHOMEPHOCTH;

—pelaThb pacyéTHble 337a44 B 1—2 1eCTBHS, UCI0JIb3Y 3aKOHBI
u dopmybl, cBs3bIBaIue GU3UUYECKUE BEJIMYUHBI: HA OCHOBE
aHaJ/iM3a yCJOBHUS 33JjauyM 3alHChIBaTh KpPaTKOe YCJIOBHUE, MOJ-
CTaBAATh GU3UUECKHEe BeJUUYUHBI B OPMYJIbl U MPOBOAUTH pac-
4éThl, HAXOUTh CIIPAaBOYHbIE JlaHHbIE, HEOOXOAUMBIE /s pelle-
HUs 33/1a4, OLEHUBATh PEaJMCTUYHOCTh MOJIYYeHHOU ¢usnye-
CKOMU BEeJIMYUHBI;

—Ppacno3HaBaTh MPO6JIEMbI, KOTOPbIE MOXXHO PELIUTD IPH ITOMOIIH
$HU3NYECKUX METO/0B; B ONMCAHUU MCCJIeJ0BaHUS BbIAEJAATb NPO-
BepsieMoe npejnoJsoxeHue (TrUoTe3y), pa3jndyaTb U HUHTepPIpe-
TUPOBATh MNOJIyYEeHHBIH pe3yJibTaT, HAXOAUThb OIIUOKU B XOze
OMbITA, /leJ1aTh BbIBObI 10 €r0 pe3yJibTaTaM;

—MNOpPOBOAUTL ONBITHI MO HabJ/IOAeHHUI0 U3UYECKHUX SIBJEHUU WU
dur3MYecKUX CBOUCTB TeJs: GOpPMyJUpPOBATh IMpoBepsieMble MpeJ-
MOJIOXKEeHU S, COGUPATh YCTAHOBKY U3 MPeJJIOKEHHOr0 060pyA0Ba-
HMsl, 3alIMCBhIBATh X0/, ONbITA U GOPMYJIUPOBATH BBIBO/IbI;

—BBIINIOJIHATh MPsMble U3MEPEHUs] PACCTOSAHHUS, BPEMEHH, MAaCChI
TeJsa, 06'bEMA, CUJIbl U TEMIIEPATYPhl C UCIOJIb30BaHUEM aHAJOr0-
BbIX U U POBBIX MPUOOPOB; 3allMChIBATh OKa3aHUs NpHUO6OPOB
Cy4éTOM 33aJaHHOM abGCOJIIOTHON NOTrPELTHOCTU U3MEPEHUH;

—NOpPOBOAUTL UCCJeJOBaHHME 3aBUCUMOCTH OJHOU $u3nvecKoll Be-
JIMYUHBI OT APYTOH C UCHOJIb30BAaHHUEM NPSIMBIX U3MepeHUH (3a-
BUCHMOCTH NYTH pPaBHOMEPHO JBMUXKYILLErocs Tesja OT BpeMeHU
ABUWXKEHUS TeJsla; CUJIbl TPEHUA CKOJIbXXeHUA OT Beca TeJsa, Kade-
cTBa 06pabOTKU NOBEPXHOCTEHN TeJ1 U HE3ABUCUMOCTHU CHUJIbI Tpe-
HUS OT IJIOIA/IM CONPUKOCHOBEHHUS TEJI; CUJIbl YIPYTOCTH OT Y-
JINHEHUs NPY>KUHBI; BbITAJKUBAIOIEN CUIbI OT 06'bEéMa MOrpy-
>KEHHOM YacCTH Tesla U OT IJIOTHOCTH XKUJIKOCTH, €é He3aBUCUMOCTU
OT IJIOTHOCTHU TeJia, OT IJIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJIO;
YCJIOBUM IIJ1IaBaHUs TeJl, yCJA0BUM paBHOBeECUS pblyara 1 6J10KO0B);
y4acTBOBaThb B IJIAaHUPOBAaHUMU y4eOHOrO MCCAeJOBaHUs], COOU-
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paTh YCTAHOBKY U BBINOJIHATH U3MEPEHHUSs], CeAysl NMpeIoKeH-
HOMY IlJIaHy, QUKCHPOBAThb Pe3yJbTaThl MNOJYYeHHOU 3aBUCUMO-
cTH GU3UYECKUX BEJIMUHH B BU/IE ITPeAJIOKe HHbIX TabJIUI U T'pa-
$uKOB, fes1aTh BBIBOJbI 10 pe3yJibTaTaM UCCJIeI0BaHUS;

—IpPOBOJUTbL KOCBEHHble U3MepeHUs1 PU3UYEeCKUX BEJUYUH (IJIOT-
HOCTb BellleCTBa XXUJKOCTH U TBEPJAOTO TeJa; CUJIa TPEHHUS CKOJIb-
J)KEeHUS; JaBJIeHWe BO3/lyXa; BbITAJKUBAIOIIAs CUJIA, JIEHUCTBYIO-
1[asi Ha MOTPY>KEHHOE B YKUJIKOCTh TeJI0; KO3QDUIMEHT N0JIe3HO-
ro AelCTBUSA NPOCTbIX MEXaHU3MOB), cjaeAys NpeasoKeHHOU
WUHCTPYKIIMH: IPU BBINOJHEHUH U3MEPEHUH COGUPATh 3KCIepU-
MEHTaJIbHYI0 YCTaHOBKY U BbIYHCJIATh 3HAYEeHHE UCKOMOH BeJIH-
YUHBI;

—Cco06/IaTh NMpaBuJa TEXHUKU 0e30MacHOCTU NpHU paboTe c Jyabo-
paTOpPHBIM 060pPY/0BaHUEM;

—VyKa3blBaTb MNPUHIUNbI JEUCTBUS NPUGOPOB M TEXHUYECKUX
YCTPOUCTB: BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIIUECS CO-
Cy/Zibl, 6apoOMeTp, pbluar, MOoABUXKHBIN U HEMOJABUXKHBIN GJI0K, HA-
KJIOHHAaf MJI0CKOCTh;

—XapaKTepu30BaTb NPUHIIUIIBI IeHCTBUST H3yYEeHHBIX HNPUOGOPOB
U TeXHUYECKHUX YCTPOUCTB C OMMOPOU HA UX ONMHUCAHUA (B TOM YHC-
Jie: MOAUIMUITHUKH, YCTPOUCTBO BOJONPOBO/IA, THAPABJINYECKUN
pecc, MAaHOMETP, BbICOTOMED, MOPIITHEBOM HACOC, apeoMeTp), UC-
M0J1b3y$ 3HAaHHUSI O CBOMCTBaX PU3NYECKHUX SIBJIE€HUN U HEOOXOAU-
Mble GU3UYECKHE 3aKOHbI U 3aKOHOMEPHOCTH;

—TIPUBOAUTH NpUMepbl / HAaXOAUThb HWHPOpMaIUI0O O MpUMepax
MPaKTUYECKOr'0 HUCIIOJIb30BaHUs PU3NYECKHUX 3HAHHUH B MOBCE/I-
HEBHOU XU3HU AJisI obGecliedeHUsI 6e30MaCHOCTH NMPHU oOpaleHuu
C IpubopaMH U TEXHUYECKUMH YCTPOUCTBAMHU, COXpAHEHUSA 3/0-
POBBS U COOJIOJEHUSI HOPM 3KOJIOTUYECKOTO NIOBEIeHUS B OKPY-
Kawl1eu cpene;

—OCYIECTBJATh OTOOP UCTOYHUKOB MHPOpMALMU B ceTu UHTepHeT
B COOTBETCTBUHU C 3a/laHHBIM HOWCKOBBIM 3alpoCcoM, HAa OCHOBE
MMEIIUXCA 3HAaHUW U NMyTEM CpaBHEHWs pa3/MYHbIX HCTOYHU-
KOB BBIJIEJIATH UHOOPMAIHMIO, KOTOpasi SABJSETCA NPOTUBOPEYH-
BOUW UJIK MOXKET OBbITh HeJJOCTOBEPHOU;

—MWCIOJIb30BaTh NMPH BBINOJHEHUH YyIYEeOHBIX 3aJJaHUU Hay4YHO-II0-
MyJIAPHYIO JINTePaTypy PU3UYECKOro CoAepKaHUsl, CIPaBOYHbIE
MaTepHasbl, pecypchl ceTu UHTepHET; BJAa/leTh NPUEMaMH KOH-
CIeKTUPOBAHUS TEKCTa, Npeo6pa3oBaHUsa WHPOPMAIUU U3 OJHOU
3HAKOBOU CHUCTEMBI B JIPYTYIO;

—co03/1aBaTb COGCTBEHHbIE KPAaTKHUE MUCbMEHHbIE U YCTHbIE COODILe-
HHUs Ha OCHOBe 2—3 HCTOYHUKOB MHPOpPMAIUU GU3UUECKOTO CO-
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JeprKaHusl, B TOM 4YUcJie MyO6JAUYHO JeJIaTh KPaTKHe COOGILeHUs
0 pe3yJibTaTax MPOEKTOB WJIN Y4eOHBIX UCCIeJOBAaHUN; TPU 3TOM
rpaMOTHO HCIOJIb30BaTh W3y4YeHHBIN NMOHATUWHBIA anmapaT Kyp-
ca GU3UKH, CONPOBOXK/AATh BLICTYIJIEHHE Npe3eHTalueH;

—pU BBINOJHEHUU y4eOHBIX NPOEKTOB M HCCJIEeJOBaHUM pacmpeje-
JISTh 0GSI3AaHHOCTHU B I'PYIIIE B COOTBETCTBUH C MOCTABJIEHHBIMH
3aJa49aMH, CJIeJUTh 3a BbINOJHEHHEM IJIaHA JAeHCTBUH, aJleKBaT-
HO OLIEHHMBATh COGCTBEHHBIN BKJIA/ B A€ TEJbHOCTb IPYIIbI; BbI-
CcTpauBaTb KOMMYHUKATUBHOE B3aMMO/JENCTBHE, YYUTbIBasA MHe-
HHE OKPY>KaKLIUX.

8 knacc

[IpeMeTHbIE pe3yJibTAThl HA 6A30BOM YpPOBHE JIO/KHbI OTPaXKaTh
cbOpMHUPOBAHHOCTD y 00yYAKIIUXCS YMEHUH:

—MHCIO0JIb30BaTh MOHATHUS: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE
JBH>)KEHHE aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BELLECTBA,
KpHUCTa/UIMYecKre U aMopodHbIe TeJsa, HAChIIleHHbIA U HeHacChl-
LEeHHbIA Map, BJAXKHOCTb BO3/lyXa; TeMIlepaTypa, BHYTPEHHSA
3HEprus, TEMJIOBOU JIBUTATEJb; 3JIeMEHTAapHbIN 3JIEKTPUYEeCKUHI
3aps/i, 3JIeKTPUIEeCKOe I0Jie, TPOBOAHUKU U AU3JIEKTPHUKH, MO-
CTOSIHHBIH 3JIEKTPUYECKUU TOK, MarHUTHOE TI0JIE;

—pasnyaTh sABJEHUd (TelJIoBOe pacliupeHue/cKaTue, TeIiole-
penada, TelJIOBOe paBHOBecHe, CMadyMBaHWe, KalUJLIApHbIE SIB-
JIEHUsl, UCTlapeHWe, KOHJleHcallud, IJIaBJeHue, KpUCTalIn3anus
(oTBepaeBaHMe), KUIleHHe, TeIonepesadya (TemJIONPOBOAHOCT,
KOHBEKIUS, U3JIYYeHUE); 3JeKTPU3aluA TeJl, B3aUMOeCTBUE
3apsA/10B, AeUCTBUS 3JIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKa-
HUe, B3aUMO/JIeiCTBUEe MarHUTOB, JEeUCTBHE MAarHUTHOrO TOJIs
Ha NPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHasi UHAYKIMA) MO OIH-
CaHUI0 WX XapaKTEPHbIX CBOHCTB U HAa OCHOBE OIBITOB, J€MOH-
CTPUPYIOILIUX AaHHOE PU3UYECKOe SIBJIEHUE;

—pacno3HaBaTh MPOsIBJIeHHE H3YYeHHbIX GU3NYECKUX SBJIEHUU
B OKPY?KaIIeM MHUPE, B TOM 4yHc/ie GU3NUEeCKHe SIBJIEHHUS B IPU-
poJie: MOBEPXHOCTHOE HAaTsDKEeHHE U KalWJJIsIpHble sIBJeHHUS B
MpUpo/Jie, KPUCTAJLJIBI B IpUpoae, udaydenue CoJsHIA, 3aMep3a-
HHUe BOJIOEMOB, MOPCKHE OpH3bI, 06pa3oBaHUE POCHI, TyYMaHa,
WHesl, CHEera; 3JIeKTpUYeCcKHe IBJIeHUs B aTMocdepe, 3/ieKTpude-
CTBO >KUBbIX OPraHU3MOB; MarHUTHOE ToJie 3eMJIH, Apekd noJito-
COB, pOJIb MAarHUTHOTO TOJIS JJIsI Y)KU3HU Ha 3eMJie, MOJISIpHOE CU-
sIHUE; TIPU 3TOM MEPEBOJUTH NPAKTHUYECKYIO 33/la4y B yYeGHYIO,
BbI/IEJISITh CYllleCTBEHHbIE CBOMCTBA/NPpU3HAKU GU3UYECKUX SB-
JIEHUH;
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—OIKUCHIBATh U3yYEHHbIE CBOWCTBA TeJ U QU3UYECKHE SBJIEHUS, UC-
NnoJib3ysd ¢U3UYECKUe BeJIMUMHBbI (TeMIlepaTypa, BHYTpPEHHss
3HEePTrUsi, KOJIUYEeCTBO TEIJIOThI, Y eJibHasl TEMJIOEMKOCTb Belle-
CTBa, yAeJbHasl TelioTa IJIaBJIEeHUs, YA eJbHasl TelJioTa Napooo-
pa3oBaHuA, yAeJibHAs TEIJoTa CropaHUsl TOIJIMBA, KO3bUIU-
€HT II0JIE3HOr0 AEeMCTBUSA TEIJIOBOM MalllMHbl, OTHOCHUTEJ/IbHasd
BJIQXKHOCTh BO3/1yXa, 3JIEKTPUYECKUH 3apsjl, CUJia TOKa, 3JIeK-
TpUYecKoe HaINpsKeHWe, CONMPOTHUBJIEHHE MPOBOJHHUKA, YAeJbHOE
CONMPOTUBJIEHHE BEIECTBA, pa60Ta U MOUHOCTh 3JIEKTPUYECKOTO
TOKa); NpPpHU ONHCAaHUM IPaBUJBbHO TpPaKTOBaTh (PU3NYECKUH
CMBICJI MUCIIOJIb3yEeMbIX BEJIUYHH, 0003HAYEHUs U eIUHULIbI QU3HU-
YeCKHUX BeJIMYWH, HaXOAUThb GOPMYJibl, CBS3bIBAKOIIHE JAHHYIO
dHU3UYecKy0 BEeJIMYHUHY C APYTUMH BeJUYHUHAMHU, CTPOUTh rpadu-
KW U3Y4YEeHHBIX 3aBUCUMOCTeN GU3UIECKUX BEJIUYHH;

—XapaKTepUu30BaTh CBOHCTBA TeJs, QU3UUYECKHE SIBJIEHUS U TPO-
LIECCHI, UCIOJIb3ysl OCHOBHBIE MOJIOXKEHUS MOJIEKYISIPHO-KUHETH-
YeCKOW TEOPHUH CTPOEHHS BeIleCTBa, MPUHIHUI CYyNEePIO3UIUU T0-
Jiefl (Ha Ka4yeCTBEHHOM ypOBHE), 3aKOH COXpaHeHHUS 3aps/ia, 3a-
koH Oma passa yyactka nenu, 3akoH /Jbxoyns—JleHna, 3aKoH
COXpaHeHHs 3HepPTyuH; NPU 3TOM JaBaThb CJIAOBECHYH GOPMYJIHUPOB-
Ky 3aKOHAa U 3alUChIBAaTh €0 MaTeMaTH4YeCKOe BbIpaXKEHHUE;

—O00'BSCHATh GU3UYECKHE MPOLECChl U CBOMCTBA TeJI, B TOM YHCJIe
U B KOHTEKCTEe CUTYallUd MPaKTHUKO-OPHEHTHPOBAHHOTO XapakKTe-
pa: BBISIBJIATH NPUYHUHHO-CJIEICTBEHHbIE CBA3U, CTPOUTH 06bSAC-
HeHUe U3 1—2 Jloru4yecKux MIaroB € ONOPOM Ha 1—2 U3y4YeHHbIX
cBoiicTBa GU3UYECKUX ABJEHUH, GU3NYECKUX 3aKOHOB UJIH 3aKO-
HOMEpPHOCTEeH;

—pelaTh pacuyéTHbIe 33/la4ul B 2—3 e CTBUS, UCIIOJIb3Y$S 3aKOHbBI
U dopMyJibl, CBA3bIBaOIHe GU3UIECKHE BEJIMYUHBL: HA OCHOBE
aHaJ/IM3a YCJIOBUA 33Jja4M 3alMChIBAaTh KPaTKOEe YCJI0BUE, BbISB-
JISITh HEJJOCTATOK JIaHHBIX [IJIsl pellleHus 3aJjla4y, BbIOUPATh 3aKO-
HbI 1 GOPMYJIbl, HEOOXOJUMBIE /1)1 €€ pellleHUs, MPOBOAUTD pac-
4éThI U CPABHUBATD MOJIyYeHHOE 3HaYeHHe PU3UYECKOU BeJIMIU-
HbI C U3BECTHBIMHU JaHHBIMU;

—pacrno3HaBaThb MPOGJIeMbI, KOTOPbIE MOYKHO PEIIUTh MPHU MOMOIIU
du3UYeCcKUX MEeTO/I0B; UCII0JIb3ys OMHMCAHUE UCCAeI0BaHUs, BbI-
JleJIITh MIPOBepsieMOoe MpeZIoJIOKeHe, OlleHUBAaTh NPaBUJIbHOCTh
Mopsi/iKa NpOBeAeHUsI UCCIeJOBaHUsl, 1eJ1aTh BbIBO/IbI;

—MPOBOJAUTH ONBIThI N0 HAOJIIOJIeHUIO QU3NUECKUX ABJEHUU UJIU
pu3uUecKHX CBOUCTB TeJ (KanuJJIIpHbIe SIBJIEHUs], 3aBUCUMOCTb
JaBJIEHUS BO3/lyXa OT ero 06'béMa, TeMIepaTypbl; CKOPOCTH IPO-
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Liecca OCTbIBaHHUs/HAarpeBaHUsA NPU U3JIyYeHUU OT LiBETa U3JIYy-
yarolei /norJoliarmileil NOBEPXHOCTH; CKOPOCThb UCIIapeHUS BO-
Abl OT TeMIlepaTyphbl >XHUAKOCTH U IJIOLAJU €€ NMOBEePXHOCTH;
3JIeKTPHU3alHs TeJl U B3aUMOLEeHCTBHE 3JIEKTPUIYECKUX 3aPs0B;
B3aUMO/leliCTBHEe NOCTOSTHHBIX MarHWTOB, BU3yaJW3alysg Mar-
HUTHBIX N0JIell MOCTOSIHHBIX MarHUTOB; JAeHCTBUSA MarHUTHOTO
MoJIsl HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArH1UTa, CBOH-
CTBa 3JIEKTPOJABHUraTessI NOCTOSHHOrO TOKa): $opMyIUpoBaTh
NpoBepsieMble NpeJIOJ0KeHHUs, COOUPaTh YCTAHOBKY W3 NpeAJo-
>KEHHOI'0 060py/l0BaHMUS; ONUCBIBATb X0/ ONbITa U GOPMYyJIHPO-
BaThb BbIBO/IbI;

—BBINOJIHATb NpsIMble HW3MepeHHs TeMIlepaTypbl, OTHOCUTEJNbHOMN
BJI&XKHOCTH BO3/lyXa, CUJIbl TOKA, HAIPSXKEeHUS C UCNOJIb30BaHU-
€M aHaJIOTOBBIX NPHOOPOB U JATYUKOB GU3UYECKUX BEJIUYUH;
CpaBHUBATb pe3yabTaThbl U3MepPEeHUN € Yy4éTOM 3aJaHHOM abco-
JIIOTHOW MOrPEelIHOCTY;

—IPOBOJAUTH HCCJEeJOBaHHE 3aBUCHMOCTH OJHOW GU3HWYECKOW Be-
JIMYMHBI OT JIpyrod C MCNOJIb30BaHWEM MNpsAMBIX M3MepeHUH (3a-
BUCHMOCTb CONPOTUBJIEHNA NMPOBOJAHUKA OT €ro JJIMHBI, IJ0IaLH
MOMEPEeYHOro CeYyeHUsI U YJeJIbHOTO CONPOTHBJIEHUS BellecTBa
NPOBOJHHUKA; CUJIbl TOKA, UAYIero yepe3 MPOBOAHUK, OT Hamps-
>KeHHs Ha NPOBOJHMKe; HCCIe[j0BaHUe NOCeJ0BaTeJbHOTO U MNa-
paJlIeJIbHOTO COeJUHEeHUH NMPOBOJAHHUKOB): IJIAHUPOBAThH UCCJIE/0-
BaHMe, cOOMpaTb YCTAaHOBKY U BBINOJHATb HU3MEpeHUs, Clenys
NpeAJ0XKeHHOMY IlJIaHy, GQUKCUPOBATb pe3yJbTaTbl IOJy4YeHHOH
3aBUCUMOCTH B BUJle TAGIUL U IpadUKOB, AesaTh BBIBOABI IO pe-
3yJbTaTaM HcC/le[0BaHUA;

—IpPOBOAUTbL KOCBEHHbIEe U3MepeHUs1 GU3UYECKUX BeJIMYUH (y/esb-
Hasl TEMJ0EMKOCTb Bell|eCTBa, CONPOTUBJIEHUE TPOBOJHUKA, pa-
60Ta U MOLIHOCTb 3JIEKTPUYECKOI'0 TOKa): IJIaHUPOBATh U3Mepe-
HUs1, COOUPATh 3KCIIEPUMEHTA/IbHYIO YCTAaHOBKY, cleysl IpeaJio-
’>KEHHOHW MHCTPYKIHH, U BBIYUC/ISATh 3HAaYE€HUE BEJTUYNHBI;

—co006J1I0/jaTh IpaBUJia TeXHUKU 6e30MacHOCTH Npu paboTe c Jyabo-
paTOpPHBIM 060pyZ 0BAaHUEM;

—XapaKTepH30BaTb NPUHLMUNBI JeHCTBUA H3y4eHHbIX NPHOGOPOB
U TEXHUYECKUX YCTPONUCTB C ONOPOM Ha UX ONMHCAHUA (B TOM YUC-
Jle: cUCTeMa OTOIlJIeHUA JOMOB, TUTPOMeTp, TapoBas TypOUHa,
aMIepMeTp, BOJIbTMETDP, CYETYUK 3JIEKTPUIECKON SGHEPTHH, 3JIEK-
TPOOCBETHUTE/IbHbIE NIPUOOPHI, HarpeBaTe/bHbIE 3J1€KTPONPUGOPHI
(mpuMepsl), 3JIeKTpUUYECKHE NIPpeJOXPAHUTENU; 3JIeKTPOMarHur,
3JIeKTPOJIBUraTe b IOCTOSTHHOIO TOKA), UCII0JIb3ysl 3HAHUS O
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cBoMcTBax PpU3NYECKUX SAABJEHUH U Heob6xoJuMble pU3UUECKHe
3aKOHOMEPHOCTHY;

—pacno3HaBaTb NPOCTble TEXHHUYECKHEe YCTPOWCTBA U U3MepHUTEeIb-
Hble IPHUOOPHI 10 CXeMaM U CXeMaTHUYHbIM PUCYHKaM (PKUJIKOCT-
HbI TepMOMeTp, TepMOC, ICUXPOMETpP, TUTPOMETDp, [ BUTaTeJb
BHYTpEHHEero CropaHHsl, 3JIEKTPOCKOII, PeoCTaT); COCTABJIATH CXe-
Mbl 3JIEKTPUYECKHUX LieTled C MOoCJef0BaTeJbHBIM U MapaJiesb-
HBbIM CO€JJMHEHHUEM 3JIEMEHTOB, pasJ/iknyasl yCJOBHbIe 0603HAYEHUS
3J1eMeHTOB 3JIEKTPHUYECKHUX Lienel;

—IpUBOJUTb NPUMepbl/HaX0JUTh HHOPMALUIO O NpHUMepax Npak-
THYECKOTO HCIO0JIb30BaHUS QU3NYECKUX 3HAHUH B NMOBCEJHEBHOU
J)KM3HU AJis1 o6ecnieueHUs1 6€30IacCHOCTU NPU o6pallleHuu ¢ npubo-
paMHU U TeXHHYEeCKHWMH YCTPOHCTBAMH, COXPaHEHHUsS 340pPOBbs
U COGJIIOJIEHUSI HOPM 3KOJIOTUYECKOTro MOBEJEHUsS B OKpYKamIen
cpepne;

—OCYyILeCTBJAATh INOUCK HHPopMauuud ¢GHU3UYECKOTO COAepKaHUs
B ceTu UHTepHeT, HA OCHOBE MUMEILUXCS 3HAHUN M NMyTEM Cpas-
HEHUs1 [ONMOJHUTEJNbHBIX MCTOYHUKOB BblJeNATh HHPOpMaLUIO,
KOTOpasi siBJsieTCs NPOTHUBOPEYUBOM WM MOXKET GbITb HEAO0CTO-
BEpHOU;

—MHCI0JIb30BaTh NPU BbINOJHEHUHM yYeOHbIX 3aJaHUH HAay4YHO-II0-
NyJAPHYIO JUTepaTypy GU3HUUECKOro cojieprKaHus, CpaBOYHble
MaTepHasbl, pecypcbl ceTH HWHTepHeT; BJaZeTb NpPUEMaAMH
KOHCIIEKTUPOBAHUA TeKCTa, Npeobpa3oBaHUs WHPOpMaLMU U3
OJJHOW 3HAaKOBOU CHUCTEMBI B IPYTYIO;

—co03/jlaBaTh COGCTBEHHbIE MMCbMEHHbIE U KpaTKHeE YCTHbIE CO0ObILe-
HUd, 06061asi nHGOpMALMID W3 HECKOJbKUX HCTOYHUKOB (pHU3U-
YeCcKOT0 COJep>KaHHus, B TOM 4Hcje NYyOJIUYHO NPeACTaBJIATb pe-
3y/JIbTaThl NMPOEKTHOW WJIMW MCCIe0BaTEJbCKOU [1esaTeJbHOCTH;
IpU 3TOM FPaMOTHO HCINOJIb30BaTh W3y4YeHHbIH NOHATUHHBIN al-
napaTt Kypca ¢QU3HMKH, CONPOBOXJAATb BBLICTYIJIEHHE Ipe3eHTa-
nuen;

—IIPpU BbINOJIHEHUH y4eOHbIX IPOEKTOB U UCCae0OBaHUMN dusrye-
CKHUX IPOLeCCOB paclpefieATb 00S3aHHOCTH B Ipyllle B COOTBET-
CTBUHU C NOCTaBJIEHHBbIMHU 33Jja4yaMH, CJeJUTh 3a BbINOJHEHHUEM
IJIaHa JEeUCTBUH U KOPPEKTUPOBATh €ro, a/leKBaTHO OLleHUBaTh
COOCTBEHHBIN BKJaJ B JeATeJbHOCTb PYIIbl; BBICTPAaUBaTh KOM-
MYHHUKAaTHBHOE B3aUMOJeNCTBUE, NPOABJIASA TOTOBHOCTb pa3spe-
aTh KOHPJIUKTHL
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9 knacc

[IpenMeTHBIE pe3yJibTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTpakaThb
cOOPMHPOBAHHOCTD Y 00YyYaAKIIUXCI YMEHUH:

—MHCIOJIb30BaTh ITOHSATHUSA: CUCTEMA OTCUETA, MaTepUaIbHASA TOYKA,
TPaeKTOPHs, OTHOCUTEJIbHOCTh MeXaHHUYeCKOTO JIBMKEeHHS, Jle-
dopmanusa (ynpyras, miacTudeckasi), TPpeHHE, LEHTPOCTPEMHU-
TeJbHOE YCKOpPEeHHEe, HEBECOMOCTh U MepPerpy3KH; LEeHTpP TsKe-
CTH; abCOJIIOTHO TBEPJOe TeJOo, eHTP TsHKeCTU TBEPIOTO TeJia,
paBHOBecHe; MeEXaHUYEeCKHUe KoJie6aHUA U BOJIHBI, 3BYK, UHpa3-
BYK U YJIbTPA3BYK; 3JIEKTPOMarHUTHbIE BOJIHBI, IIKaJIa 3J1€KTPO-
MarHUTHBIX BOJIH, CBET, OJIU30PYKOCTDb U JAJIbHO30PKOCTbh, CIIEK-
TPbI UCIYCKAHUS U MOTJIOIeHUs; albda-, 6eTa- U raMMa-usJay4de-
HUsl, U30TOIbI, I/lepHasA SIHEPreTHKA;

—pasJsiuyaTh siBJeHUs (paBHOMEpPHOE U HepaBHOMEpPHOEe MpsSMOJIU-
HellHOe JBUWXXEHUe, pAaBHOYCKOPEHHOEe NPSIMOJUHEeHHOe JBUXKe-
HHUe, CBOGO/IHOE TaJieHHe TeJ, pABHOMEPHOE JIBH)KEHHE 10 OKPYXK-
HOCTH, B3aUMOJIEHMCTBUE TeJl, peaKTHUBHOE ABM)XEHUe, KoJjieba-
TeJIbHOE JIBMXKeHHe (3aTyxalolye U BbIHYKJeHHble KoJiebaHus),
pe30HaHC, BOJIHOBOE JIBHKEHHE, OTPAKEHUE 3BYKA, TPSIMOJIUHEH-
HOe paclpocTpaHeHHe, OTPpaKeHHe U IpeJiIoMJIeHHe CBEeTa, IoJI-
HOe BHYTPEHHee OTpaKeHHe CBeTa, pa3JioKeHHe GeJsioro CBeTa
B CIIEKTP U CJOXKEHHE CIIeKTPaJIbHbIX IIBETOB, HUCIIEPCHsI CBETA,
eCTeCTBEHHasl pPaJIM0AaKTUBHOCTb, BO3HHUKHOBEHHE JIMHEWYaTOro
CrleKTpa U3Jy4YeHHs) 0 ONHCAHHIO UX XapaKTepPHBIX CBOWUCTB U
Ha OCHOBE OINBbITOB, IEMOHCTPUPYIOIINX JaHHOe PU3HNIeCcKoe AB-
JIEHUE;

—pacno3HaBaTh MPOsIBJIeHHE H3YYeHHbIX QU3UYECKUX SBJIEHUU
B OKpYy»KatoleM Mupe (B TOM uucsie GU3ndecKUe ABJIEHUS B IPU-
po/ie: MPUJIUBhBI U OTJINBSI, ABUXKeHUe m1aHeT CoJTHEeYHOU cucTe-
Mbl, peaKTUBHOE JBUXX€HUE >XUBbIX OPraHM3MOB, BOCHPUSATHE
3BYKOB YKUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKHE BOJIHBI, I1y-
HaMH, 3XO0, [IBeTa TeJl, ONTUYEeCKHe ABJIEHUs B IPUPO/e, GUOJIO-
rUYecKoe JelCcTBHE BHUJMMOTrO, yJbTPAadHOJIETOBOTO U PEHT-
FeHOBCKOr0 H3JIy4YeHUU; eCTeCTBEHHBbIH pailu0aKTUBHBLIA ¢OH,
KOCMHYECKHE JIYUYH, PAJUOAKTUBHOE U3JIyYeHUE NPUPOTHBIX MU-
HEpaJIoB; AeUCTBUE PAJUOAKTHUBHBIX U3JIyYeHUN Ha OpraHu3M ye-
JIOBeKa), IPU 3TOM NepPeBOJUTH NMPAKTUYECKYI0 33/1a4y B y4e6-
HY10, BBbIJEJIITb CylLIeCTBEHHble CBOUWCTBa/NpU3HAKU ¢HU3UYe-
CKUX ABJIEHUH;

—ONHUChIBATh U3yYeHHbIe CBOUCTBA TeJ U GU3UYECKUe sIBJIEHUSI, UC-
MoJib3ysd pusnvecKue BeJUYHHBI (CpeaHsisi U MTHOBEHHAas CKO-
pOCTh TeJia IIPpU HEPAaBHOMEPHOM JIBUXKEHUH, YCKOpPEeHHe, iepeMe-
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LleHHe, Iy Th, YIJ10Basg CKOPOCTh, CUJIa TPEeHUs, CHUJIa yIPYyTrOCTH,
CHJIa TSKEeCTH, YCKOpeHHe CBOGOJIHOTrO MajieHUs], Bec TeJsa, UM-
NyJIbC TeJ1a, UMIYJIbC CUJIbI, MeXaHHU4YecKasi pa6oTa U MOLIHOCTb,
NOTeHIUa/IbHasA 3Heprus TeJa, NOAHATOr0 HaJ, MOBEPXHOCTHIO
3eMJIM, IOTEeHIMAJIbHAs HEPTrUsl CKATOW MPYKUHBI, KHHETHYE-
CKasl SHepTrHUsl, ToJTHAsA MeXaHU4YeCcKasi SHePrus, IePHUO/ U 4acTOTa
KoJieGaHUH, AJIMHA BOJIHBI, TPOMKOCTBb 3BYyKa U BbICOTA TOHA, CKO-
pOCTBb CBETAa, MM0Ka3aTe b NPeJOMJIEHUA Cpebl); MPU ONMHUCAHUU
MPaBUJBHO TPAKTOBAaTh PU3UIECKUN CMBIC/J HCIIOJIb3yEMbIX BEJIU-
4uH, 0003HAYEeHUA U eJUHHUIb]l GU3UIECKUX BEJIUYUH, HAXOJUTh
dopmybl, cCBA3BIBAKOLIME JaHHYIO GU3NYECKYIO BEJUYHUHY C ApPY-
FUMH BeJIMUYMHAMH, CTPOUTDh rpad KU U3YYEHHBIX 3aBUCHUMOCTEHN
dusnyecKux BeJIUYUH;

—XapaKTepU30BaTb CBOMCTBA TeJl, PU3NUYeCKUe sIBJeHHUs U ITpoliec-
Cbl, HCII0JIb3YSl 3aKOH COXpaHeHHsI IHepPTHUH, 3aKOH BCEMHUPHOTO
TATOTEeHUA, IPUHIMUII CyNIepNo3ULIAN CUJ, TIPUHLIUI OTHOCUTEJb-
HocTU ['anuness, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEeHUS UMITYJib-
ca, 3aKOHBI OTPaKeHHUs U NIpeJIOMJIEHUSI CBETA, 3aKOHBI COXpaHe-
HUS 3apsf0BOrO0 M MacCOBOTO 4YHces NMPU SAePHBIX peaKLUAX;
IIpH 3TOM JaBaThb CJOBECHYI0 GOPMYJIMPOBKY 3aKOHA M 3aIlMChI-
BaThb ero MaTeMaTH4YeCKOe BbIpaXKeHHE;

—O0OBACHATH PU3NUECKHE TPOLECCHI U CBOWCTBA TeJI, B TOM YHCJIe
U B KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOI'0 XapaKTe-
pa: BbISIBJIATH NIPUYUHHO-CJIEACTBEHHBIE CBA3U, CTPOUTH 006bsC-
HeHHe U3 2—3 JIOTMYEeCKUX LIaroB € 0NOpoi Ha 2—3 U3y4YeHHbIX
cBoiicTBa GU3UYECKUX ABJEHUH, GU3NYECKUX 3aKOHOB UJIH 3aKO-
HOMEPHOCTEW;

—DpellaTh pacyéTHbIe 33/7a44 (onuparouecss Ha CUCTeEMY U3 2—
3 ypaBHEeHHU!), UCNOJIb3ys 3aKOHbI U POpMYyJibl, CBA3bIBAIOIIUE
dusnyecKkre BeJIMUMHbBL: HA OCHOBE aHa/IM3a YCJO0BHUSA 3aJa4M 3a-
MUCBIBAaTh KpaTKOe YCJOBHeE, BBIABIAATL HeAOCTAlOLHe UJIA HU30bI-
TOYHbIE JaHHblE, BIOUPATh 3aKOHbI U $OPMYJibl, HEOOXOAUMble
JUIS pellleHMs], IPOBOAUTD PAacyéThl U OLleHUBATh peaJUCTUIHOCTh
MOoJIy4eHHOr o 3Ha4yeHH!s1 PU3U4YeCKOU BeJITUIHNHBI;

—pacno3HaBaTb NPo6JeMbl, KOTOPble MOXKHO PELINTH IPH IOMOIIH
$H3nYeCcKUX METO0B; UCIOJIb3Ysl ONMCAHKE UCCIeJOBAaHUA, BbI-
JeJIITh MpoBepseMoe NpeAloJIoKeHNe, OLleHUBaTh NPaBUJIbHOCTb
nopsiJika NpoBeJleHUsl UcCe[J0BaHusd, AeJaTb BbIBOJABI, UHTEpIIpe-
TUPOBATh pe3yJIbTaThbl HAGJIIAeHHUH U ONbITOB;

—TIPOBOJUTD OMNBIThI 10 HAGJIIOAeHNUI0 GU3UIECKUX SIBJIEHUH WU
dusnyeckux cBOMCTB TeJs (M3ydeHHe BTOpPOro 3akoHa HblooToHa,
3aKOHa COXpaHEeHUs SHePryuu; 3aBUCUMOCTh Nlepuo/ja KojaebaHu
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NPY>KUHHOTO MasiTHUKA OT MaccChl Tpy3a M KECTKOCTHU MNPYKHUHBI
Y He3aBUCHMOCTb OT aMIUIUTYJAbl MaJjbIX KoJeGaHUN; MpPSMOJIH-
HellHOe pacnpocTpaHeHHe CBeTa, pa3JioxkKeHUe G6esloro cBeTa
B CHEKTp; U3y4eHUe CBOMCTB H306pakeHUs B IJIOCKOM 3epKaje
U CBOMCTB H300pakeHUsI NpeJMeTa B COOUpalolled JHWH3e;, Ha-
O/I0/leHHe CIVIOIIHBIX W JIMHEH4YaThIX CIEKTPOB HU3JIy4eHHs): ca-
MOCTOSITEJIbHO COOMPATh YCTAHOBKY M3 M36BITOYHOr0 Habopa 060-
PYZOBaHHS; ONMMCBIBATh XOJi ONBITA U €ro pe3yJabTaThbl, GOPMYJIH-
pOBaTh BBIBO/IbI;

—IMpOBOAUTH IPU HEOGXOJUMOCTH CEPUI0 MPSIMBbIX H3MEpPEeHHUH,
omnpejesisisi cpeiHee 3HaYeHU e U3MepsieMol BeJu4YUHbI (QOKyCcHOe
paccTosiHue cobuparollel JIMH3bI); 000CHOBBIBATh BhIOOP crocoba
HM3MepeHUs /U3MepUTENbHOI0 NPUGOPa;

—IOpPOBOAUTH UCCIEJ0BAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJUYHH
C UCIOJIb30BaHUEM IMpPSMbIX U3MepeHHUH (3aBUCMMOCTb NYTH OT
BpeEMeHH NpPU PABHOYCKOPEHHOM [IBMXKEHHM 6e3 HayaJbHOU CKO-
pocTH; neproja KojiebaHUH MaTeMaTHYeCcKoro MasTHUKa OT JJIM-
Hbl HUTH; 3aBUCHUMOCTH yIJla OTpPakKeHHUsl CBeTa OT yrJja NaJeHus
Y yrja INpeJoMJeHHUsl OT yrja NaJeHus): IJIAaHUPOBATh HUCCIEJ0-
BaHHeE, CaMOCTOSITEJbHO COOGMpaTb YCTaHOBKY, puKcHpoBaTh pe-
3yJIbTaThl [OJyYeHHON 3aBUCUMOCTH PU3UYECKUX BEJIUYHH B BU-
Jle Tabsul U rpadUKOB, AeJlaTh BbIBOJBI 110 pe3yJbTaTaM HCCJIes0-
BaHUS;

—IIPOBOAUTH KOCBEHHBIE N3MepeHUs GU3NYECKUX BEJHUYHH (Cpes-
Hsisl CKOPOCTb M YCKOpPEeHHe TeJsla IPH PaBHOYCKOPEHHOM JBU-
>KEHUH, YCKOpEeHHEe CBOGOJHOTO NaJleHUs, )KECTKOCTb MPY>KUHBI,
K03 PULIMEHT TpPEHUsl CKOJIbKEHUS, MeXaHuuecKass paboTa
U MOIIJHOCTb, YacTOTa U INepHo/, KojebaHUH MaTeMaTH4eCKOro
U NPY>KUHHOT0 MasiTHUKOB, ONITUYECKasi CUJia COOUparoei JuH-
3bl, PaJJUOAKTUBHBIN POH): IJIAaHUPOBATh U3MEPEHUSs]; COOHUPATh
SKCHEepUMEHTAJbHYIO YCTAHOBKY Y BBINOJHATD U3MEPEHHUs, Cle-
Ays NpeAJIOKEHHON HHCTPYKLMH; BBIYUCAATD 3HaUYEHHE BeJIMYU-
Hbl U aHaJU3UpPOBATb IOJIyYeHHble pe3yJbTaTbl C Yy4YETOM
3a/laH-HOHM NOrPEeLIHOCTH U3MEPEHU;

—co6JiI0[aTh NpaBUJa TEXHUKH 6e30MacCHOCTHU NpU paboTe c Jiabo-
paTOpHBIM 060PyAOBAHUEM;

—passiMyaThb OCHOBHbIE NIPHU3HAKU U3y4eHHbIX GU3NUYECKHUX Moje-
Jlel: MaTepHaibHasA TO4YKa, abCOIIOTHO TBEpPJ0€e TeJIo, TOYeYHBIN
HCTOYHMK CBETA, JIy4, TOHKasdA JIMH33a, [JIaHeTapHasA MOJeJb aTo-
Ma, HyKJIOHHAas MO/ieJIb aTOMHOTO S4pa;

—XapaKTepU30BaTh NPUHLUMIBI AeHCTBUSA H3yYEeHHBbIX MPUOGOPOB
U TEXHUYECKUX YCTPONCTB C OMOPOH HA UX ONUCaHUS (B TOM YUC-
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Jie: CIUA0METDP, JAaTYUKH MOJIOKEHHU S, PACCTOSIHUS U YCKOPEHUs],
pakeTa, 3XO0JIOT, OYKH, IMepHCKOIl, ¢oToammapaT, ONTHYECKHE
CBETOBO/bI, CHEKTPOCKOII, JO3UMETP, KaMepa BusbcoHa), uc-
MMOJIb3ys 3HAHUS O CBOMCTBaX PU3NIECKHUX ABJIEHUU U HEOOXO -
Mble pHU3UYeCKHEe 3aKOHOMEPHOCTH;

—MHCIOJIb30BaTh CXeMbl U CXeMaTHUYHbIE PUCYHKU U3YYEeHHBIX TeX-
HUYECKUX YCTPOUCTB, UBMEPUTEJIbHBIX MPUOOPOB U TEXHOJIOTH-
YeCKHUX MPOLEeCCOB MPU PElIeHUH YYeOHO-IPaKTHUYEeCKUX 33/aY;
ONTUYECKHE CXeMbI IJI1 IOCTPOEHHUsI U300paKeHUU B IJIOCKOM
3epKaJie ¥ COOHUpaIollel JINH3E;

—IPUBOJUTh MPUMepbl/HAX0UTh UHGOPMALIMI0 O MpUMepax Mpak-
THUYECKOTO HCIO0JIb30BaHUS QU3NYECKUX 3HAHUH B MOBCEJHEBHOMU
J)KM3HU AJis1 o6ecnieyeHUs1 6€30MacCHOCTU IPU o6pallleHUHu ¢ npubo-
paMM U TEXHHUYECKHUMH YCTPOWUCTBAMH, COXpPaHEHUS 3/10pPOBbs
U COGJIIOJIEHUSI HOPM 3KOJIOTUYECKOTr0 MOBeJIeHUs] B OKpY Kalen
cpene;

—OCYLIECTBJATh MOUCK UHPOpMAUKU GU3UUECKOTO COAEpKaHHUA
B ceTu HTepHeT, caMOCTOSATEeJIbHO GOPMYJIMPYs TOUCKOBBIN 3a-
MpOC, HAaXOJUTh NMYTH OMpeJiesieHUs JOCTOBEPHOCTH IMOJIyYeHHOU
WHbOpMAIUU HAa OCHOBE UMEIOIINUXCA 3HAHUH U JOTOJIHUTE I b-
HBIX UCTOYHUKOB;

—MWCIOJIb30BaTh NMPH BBINOJHEHUH YIYEeOHBIX 3aJJaHUU Hay4YHO-IIO-
MyJIAPHYIO JINTePaTypy PU3UIECKOro coAepKaHUs, CHpaBOYHbIe
MaTepHasibl, pecypcbl ceTu HWHTepHeT; BJaJeThb NpPHEMaMH
KOHCIIEKTHPOBAHHUS TEKCTa, Npeobpa3oBaHuss UHGOPMAIUU U3
OJJHOU 3HAKOBOH CUCTEMBI B [JPYTYIO;

—co3/1aBaTb COGCTBEHHbIE NMHUCbMEHHbIE U YCTHbIE COOOIIEHUS Ha
OCHOBe WHPOpPMALlMU U3 HECKOJbKHUX HUCTOYHUKOB (U3IUYECKOTO
coJiep>KaHUsl, MyOJHUYHO TNPEACTABJAAThH pe3yJbTaThl MPOEKTHOMN
WJIM UCCJIeJIOBATEJbCKOU /1esITeJIbHOCTH; MPU 3TOM T'PaMOTHO MC-
M0JIb30BaTh W3Yy4YeHHbIH MOHATWUUHBINA amnmnapaT W3y4aeMoro pas-
Jlle1a GU3WKH M CONPOBOXKAAThb BBICTYIJIEHUE Mpe3eHTaluel
C y46TOM 0COGEHHOCTEeH ay/IJUTOPUU CBEPCTHUKOB.
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TEMATUYECKOE MJIAHUPOBAHWUE

7 knacc (68 u)

TemaTH4ecKu
6JI0K, TEMA

OcHOBHOE coaeprKaHue

OCHOBHbIE BUJBI JeATEe/TbHOCTH YYalUXCsl
(Ha ypoBHe y4eGHbIX AeicTBHii)!

Paszpen 1. Pu3uka u eé poJsib B NO3HAHMHU OKpY:Kawiero mupa (6 4)

dusuka —
HayKa 0 nmpupoje
(24)

du3nkKa — HayKa o IpUpoje.
ABnenus npuposel. Pusuye-
CKUe sIBJIEHUs: MeXaHu4e-
CKUe, TeNJIOBbIE, 3JIeKTpUYe-
CKUe, MarHUTHbIE, CBETOBbIE,
3BYKOBbIE

BrisiB/IeHUE PA3/IUUYUNA MeX Ay GU3NIeCKUMU U XUMHUYeCKUMU
npeBpameHuaMu (MC — xumusi).

PacnosHaBaHue U kj1accudrkanusa GU3NIeCKUX sIBJIEHUM:
MeXaHU4YeCKHX, TeMJIOBbIX, 3JIEKTPUYECKUX, MAaTHUTHbBIX

U CBETOBBIX.

Ha6sitogeHue U onvcaHye GU3UYeCKUX sIBJIEHU U

dusuyeckue
BEJIMYMHBEI (2 4)

dusnyeckre BeJTUYUHBI.
H3mepeHue ¢pr3nYECKUX
BeJn4YuH. Dusryeckue
npu6opskl. [lorpemHocTh
n3MepeHuil. MexxayHapoaHast
cucTeMa e JUHUIL

OnpepesieHUe LEHBI JleJIeHUs IIKaJbl U3MEPUTEJTbHOr0 MpHUbOopa.
W3MepeHHe JMHEHHbBIX pa3MepoB TeJ U NPOMeXYTKOB BpeMeHH
C y4€TOM NOTPeIIHOCTeH.

H3MepeHUne 06'bEMaA }KUAKOCTU U TBEPAOTO TeJa.

W3mepeHne TeMnepaTypbl IPHA MOMOILH KHJKOCTHOTO TepMO-
MeTpa U JaT4HhKa TeMIlepaTyphl.

BeinosiHeHHe TBOPYECKUX 33a/JlaHUM 10 MOHUCKY CIOCO60B U3Mepe-
HHUS HEKOTOPbIX PU3MUYECKUX XapaKTePUCTUK, HalpuMep
pa3MepoB MaJibIX 06'beKTOB (B0OJIOC, IPOBOJIOKA), yAaIEHHBIX

1Ilpu pa3paboTke paboyell nmporpaMMbl B TeMaTHYeCKOM MJAHUPOBAHHUM JOJDKHBI OBITh YYTEHBl BO3MOXXHOCTH HCIOJIb-
30BaHHUSA 3JIEKTPOHHBIX (LMPPOBBIX) 06pa30BaTE/NbHbIX PECYPCOB, SBJSIOLUIUXCA Y4eGHO-METOJUYEeCKHMMH MaTepHaJa-
MU (MyJbTHUMeJUHHbIE IPOrPaMMbl, 3JIEKTPOHHbIE YYeOHUKU M 3aJJaYHUKH, 3JIEKTPOHHbIE GUOGJIHOTEKH, BUPTYaJbHble
J1abopaTOPUH, UTPOBBIE NPOTPaMMbl, KOJJIEKLIUHU LHUPPOBBIX 06pa3oBaTeJbHbIX PeCypCOB), PeaUu3yoUUX AUAAKTH-
yeckue Bo3MoxkHOCTH MKT, cosepkaHre KOTOPBIX COOTBETCTBYET 3aKOHOATEJbCTBY 06 06pa3oBaHUU.
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06'BEKTOB, 60JIBIIMX PACCTOSTHUH, MaJIbIX TPOMEXKYTKOB
BpeMeHU. O6CyK/AeHHe NIpeJJlaraeMblX ClI0CO60B

EcrecTBeHHO-
Hay4HbIA MeTOJ,
Nno3HaHuA (2 4)

Kak ¢usuka u gpyrue
ecTeCTBeHHble HAyKH U3y4a-
10T npupony. EcrecrBen-
HO-HAy4YHbIHA MeTO/] MO3Ha-
HUA: HabGJI0AeH1e, T0OCTaHOB-
Ka Hay4HOro BOIpoca,
BbIJBH)KE€HH € TUIIOTE3S,
3KCIIEPUMEHT 110 NpoBepKe
rUIoTe3, 00'bsICHEHUE HAOJIIO-
JaeMoro sapjeHus. OnucaHue
du3UYecKUX IBJEHUH C TOMO-
IIbI0 MOJieJie

Bb1/iBU’KEHYE TUIIOTES, 00'bSCHAOLUIMX IPOCThIE SIBJIEHUS,
HaIllpuMep:

— T04YeMy OCTaHaBJIMBAETCA JABMXKYIeecs M0 TOPU30HTAJbHOU
IMOBEPXHOCTH TeJIO;

— I0YeMY B KapKYyIo IOTO/y B CBETJIOHN 0Jlex /e NPOXJIaHEeH,
4yeM B TEMHOH.

[IpesiokeHHe crIOoCO60B NMPOBEPKU I'MIOTES.

[IpoBeseHHe HcCeJOBAaHUA IO NPOBEPKe KaKOW-JMO0 rUIoTe-
3bl, HApUMeP: JaJbHOCTD MM0JIETA IIAPHKa, IYIIeHHOT'0 TOPH-
30HTAJIbHO, T€M 60JIbllIE, YEM GOJIbLIE BBICOTA MYCKa.
[TocTpoeHue npocTedminx mMofesneit GU3UYECKUX SIBJAEHUH

(B BHU/le PUCYHKOB HJIM CXeM), HallpuMep NaJieHue NpeJMeTa;
MpsIMOJINHEHHOE pacnpoCcTpaHeHHe CBeTa

Paspen 2. [lepBoHavabHBbIE CBeJleHHs O CTPOEHNHU BelecTBa (5 4)

CtpoeHue
BeuecTBa (1 4)

ATOMBI ¥ MOJIEKYJIB], UX pa3-
Mepbl. ONbITHI, J0Ka3bIBalO-
1ye JUCKpPeTHOe CTPOeHHe
BellecTBa

HabsrofieHre U MHTepIpeTalnys ONbITOB, CBUAETENbCTBYIOIINX
006 aTOMHO-MOJIEKYJITIPHOM CTPOEHHUH BelleCTBa: OINbITHI C pac-
TBOpPEHHEM pa3JINYHBIX BELECTB B BOJIeE.

OueHka pa3MepoB aTOMOB U MOJIEKYJI C UCII0/Ib30BaHHeM OTO-
rpaduii, nosyueHHBIX Ha aTOMHOM CHJIOBOM MHUKpockone (ACM).
OnpesesneHre pa3MepoOB MaJlbIX TeJl

/IBMb>KeHUue

M B3auMoJen-
CTBHE YaCTHL,
BemecTBa (2 4)

JBU>XeHHe 4acTUL, BellleCTBa.
CBAI3b CKOPOCTH ABUXXEHHUS
4acTHUL, C TeMIepaTypou.
bpoyHOBCKoOe JBUXKeHHeE.
Audodysus. Bsaumogeiictsue
4acTHI, BellleCcTBa: NPUTSXKe-
HHE U OTTaJIKUBaHUe

Ha6snromeHue u 06bsicHeHHe GPOYHOBCKOIO ABHUXKEHUS U sIBJIe-
HUA JudPy3uu.

[IpoBesieHHEe U 0G'bSICHEHHE ONBITOB MO HAGJIIOIEHUIO TEMJIOBOTO
paciipeHHus ras3os.

[IpoBesieHHe U O6BSICHEHHE OIBITOB 110 0GHAPYKEHUIO CHJI
MOJIEKYJIIPHOTO MPUTSKEHUSI U OTTAJIKUBaHUS
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IIpodosiceHue mab.

TemaTuueckmii
0JI0K, TEMA

OcHoOBHOe coepiKaHue

OcCHOBHBIE BH/ABI 1eITeIbHOCTH YYaIIHXCH
(Ha ypoBHe y4eOHBIX J1elicTBHA)

ArperaTHble
COCTOSIHUA
BellecTBa (2 4)

ArperaTHble COCTOSTHUS
BelllecTBa: CTPOEHHE ra3os,
)KUJKOCTEH U TBEPJbIX
(KpucCTa/NIMYECKUX) TeJI.
B3anMocCBs3b MeX/y CBOM-
CTBaMM BelleCTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX U UX
aTOMHO-MOJIEKYJISIPHBIM CTPO-
eHreM. Oco6eHHOCTH arperar-
HBIX COCTOSIHUH BOJBI

OnucaHue (C UCNOJIb30BAHUEM MPOCTHIX MOJeJiell) OCHOBHBIX
pa3JIMYMi B CTPOEHUH T'a30B, )KUAKOCTEH U TBEP/BIX TeJIL.
O6bsicHeHUe MaJION C)KMMAaeMOCTH XKUAKOCTeH U TBEPABIX TeJl,
GOJIBIION CXKUMaeMOCTH ra3oB.

O6BbsicHeHUe coOXpaHeHUs] GOPMbI TBEPABIX TeJ U TEKYYeCTH
YKUJIKOCTH.

[IpoBeseHNE ONBITOB, JOKA3bIBAIOUIUX, YTO B TBEPJLOM COCTOSI-
HUU BOJbl YaCTHUIIbl HAXOASTCSA B CPEJHEM Jasibliie APYT OT Apyra
(MIOTHOCTBH MEHBIIIE), YEM B XKUIKOM.

YcTaHOBJIeHME B3aUMOCBSI3H MeX/ly 0COOEHHOCTSIMU arperar-
HBIX COCTOSIHUM BOJBI U CYylLIeCTBOBAaHHEM BOJHBIX OPraHU3MOB
(MC — 6uosorus, reorpadus)

Paspen 3. /IBmkeHMe U B3auMoAeiicTeue Te (21 4)

MexaHu4yecKoe
ABIKeHHUe (3 1)

MexaHu4YecKoe JBUXKEHHE.
PaBHOMepHOE ¥ HepaBHOMeEp-
Hoe JBMKeHHe. CKOPOCTb.
CpenHsIsA CKOPOCTBb NpHU He-
PaBHOMEPHOM [IBUKEHHUH.
Pacuét nyTtu 1 BpeMeHu
JABHKEHUS

HccnepoBaHre paBHOMEPHOTO JBUXKEHHUS U ONpeJesieHHe ero
NPU3HAKOB.

HabsroeHre HepaBHOMEPHOTO ABMXKEHUSsI U ONpeJieleHUe ero
OTJIMYUU OT paBHOMEPHOTO JABM>KEHHUSI.

Pemenune 3aza4 Ha onpejesieHue MyTH, CKOPOCTH U BpeMeHH
PaBHOMEPHOTO JBUXKEHHS.

AHanus rpaduKOB 3aBUCUMOCTH IyTH U CKOPOCTHU OT BpeMeHH

HNHepnus,
Macca, IJIoT-
HOCTb (4 4)

fABneHue nHepUUU. 3aKOH
HHepuuu. Bsaumogeiicteue
TeJsl KaK IPUYHHA U3MEeHEHHS
CKOPOCTH JABHXXEHUA TeJl.

O6'bsSICHEHHE U MPOTHO3UPOBaHUE SIBJIEHUN, 00y CI0BJIEHHbBIX
WHepLHeH, HAaNpUMep: YTO NPOUCXOAUT IPHU TOPMOKEHUH UJIHU
pe3KoM MaHeBpe aBTOMOOUJIA, T04eMy HEBO3MOXXHO MTHOBEHHO
NpeKpaTUThb ABHKEHH e Ha BeJIOCHIIe e UM caMOKaTe U T. .
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Macca Kak Mepa HHEPTHOCTH
TeJia. [IJ10THOCTH BelllecTBa.
CBsA3b IJIOTHOCTH C KOJIMYe-
CTBOM MOJIEKYJI B €ZIJUHULIE
06bEMa BellecTBa

[IpoBeseHHe U aHAJIM3 OIBITOB, JEMOHCTPUPYIOLIUX U3MEHEHHE
CKOpPOCTH ABWXKEHUS TeJia B pe3yJibTaTe AeHdCTBUS Ha HETO
JPYTHUX TeJL.

PeleHue 3a/ja4y Ha onpejie/ieHHe MacChl TeJia, ero 06'bémMa u
[IJIOTHOCTH.

[IpoBeJieHUE U aHAJIU3 OMBITOB, IEMOHCTPUPYIOLIUX 3aBUCH-
MOCTb U3MEHEHHUSI CKOPOCTHU TeJia OT ero Macchl py B3anMO/Iei-
CTBHUH TeJl. U3MepeHHe Macchl TeJsia pa3JIMdHbIMHU CIIOCOGaAMH.
Onpe/iesieHHe MJIOTHOCTH TeJla B pe3yJibTaTe U3MEPEHUS ero Mac-
Chl 1 06bEMa

Cuia. Buabl cuia
(14 4)

CuJla Kak XapaKTepUCTUKaA
B3auMogeicTBuUs Tesa. Cuia
YIpyrocTH U 3aKoH ['yka.
H3MepeHue cubl C NIOMOILbIO
AWHaMoMeTpa. fBjieHue
TATOTEHUS U CUJIA TSIXKECTH.
CuJia TAXKeCTHU Ha ApyTUx
nJiaHeTtax. Bec Tesia. HeBeco-
MoCTb. C/I0XKeHHe CUJI,
HalnpaBJIEHHbIX 10 OAHOH
npsimoil. PaBHo el cTByomas
cuJ. Cuna TpeHus. TpeHue

CKOJIbXX€HHUA U TPEeHHe MOKOA.

TpeHHe B IpUPOJe U TEXHUKE

H3yyeHue B3aMMOJENCTBUS KaK MPUYUHBI U3MEHEHHUSI CKOPOCTH
TeJia UJM ero AedopManuH.

OnuvcaHue peasbHbIX CUTyallMi B3aUMOJEHCTBUSA TeJI C IOMOILbI0
MOAGJIGFI, B KOTOPbIX BBOAUTCA INOHATHE U 1/1306pa>xe1-me CHJIBI.
W3ydeHue cuibl ynpyroctu. McciegoBaHue 3aBUCUMOCTH CUJIBI
YHPYTOCTH OT YAJIMHEHUA PE3WHOBOIO LIHYpa UJIN NMPYKUHBI

(c mocTtpoeHuneM rpaduka).

AHanu3 NpaKTHYeCKUX CUTyaluH, B KOTOPbIX NPOSIBJISETCS
JeHCTBHE CUJIBbI YyIIPYTOCTH (YIPYyrocTh MA4a, KPOCCOBOK, BETOK
JepeBaH Ap.).

AHanus cuTyauui, CBA3aHHBIX C sIBJIEHUEM TATOTEHUS.
O6bsAcCHEHHE OPOUTAIBHOIO JBMXKEHHU IJIaHET C UCI0JIb30BaAHU-
eM SIBJIEHUS TATOTeHUs U 3aKoHa WHepuuu (MC — acTpoHOMUS).
W3MepeHHe Beca TeJsa € IOMOIIbI0 AUHaMoMeTpa. O60cHOBaHUE
3TOro cnoco6a U3MepeHHus.

AHanmu3 u MO/ e/IMPpOBaHHWE ABJIEHUA HEBECOMOCTH.
JKCIIepUMeHTaJIbHOE IT0JIyYeHH e [TPAaBUJIA CJIOKEHUS CUJI,
HanpaBJIeHHbIX BJ0JIb OAHOH npsiMoi. OnpesesieHUEe BeJTUYHHBI
paBHOJENCTBYIOLIEN CUJI.

H3y4yeHUe CUJIbI TPEHUSI CKOJIBXKEHHUS U CUJIBI TPEHUS TOKOSI.
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IIpodosiceHue mab.

TemaTuueckmii
0JI0K, TEMA

OcHoOBHOe coepiKaHue

OcCHOBHBIE BH/ABI 1eITeIbHOCTH YYaIIHXCH
(Ha ypoBHe y4eOHBIX J1elicTBHA)

HUccnepoBaHue 3aBUCUMOCTH CHUJIbI TPEHUSA OT Beca TeJia

U CBOHCTB TPYLIUXCSI TOBEPXHOCTEH.

AHanu3 NpaKTH4YeCKHUX CUTyallui, B KOTOPBIX IPOABJIAETCA
JleHiCTBUE CUJIbI TPEHUS, UCII0JIb3YIOTCS CIIOCOOHI €€ yMeHblle-
HUS WJIM YBeJIMYeHUs (KaTaHHe Ha JIbDKaX, KOHbKaX, TOpMOoXKe-
HHe aBTOMOOUJIAA, UCIOJIb30BaHHE NTOAIIMITHUKOB, IIJIaBaHHe
BOJHBIX )KUBOTHBIX U Ap.) (MC — 6uosorus).

PeleHue 3aa4 € UCIOJIb30BaHUEM GOPMYJI JJIs1 pacyéTa CHUJIbI
TS>KECTH, CUJIbI yIPYTOCTH, CUJIbl TPEHHUS

Paspen 4. laBjieHue TBEP/JbIX TeJl, )KUAKOCTeH U ra3oB (21 4)

JaBieHue. Ile-
peaaya gasJie-
HUA TBEPABIMU
TeJIaMH, XKUAKO-
CTSMHU M ra3saMu

(34)

JaBsienue. Cnoco6bl yMEeHb-
HIeHUs U yBeJUYeHUs
naBJjieHus. /laBjeHue rasa.
3aBHCUMOCTD JIaBJIeHHsI ras3a
OT 06'bEéMa U TEMIIEPATYPHI.
[lepenaya naBaeHUs TBEPAbI-
MU TeJIaMH, XKUJKOCTSIMU U
razamu. 3akoH I[lackaJis.
[THeBMaTHUYeCKHe MallluHbI

AHau3 U 06'bsSICHEHHE ONBITOB U IPAKTUYECKUX CUTYaILUH,

B KOTOPBIX IPOSABJISIETCS CHUJIa AaBJIEHUA.

O60ocHOBaHME CIOCOG0OB YMEHbIIEHUS U yBeJWYEeHNs JaBJIeHHUs.
H3y4eHHe 3aBUCUMOCTH JIaBJIEHUs ra3a OT 06'bEMa U TEMIIEPATYPHI.
W3ydyeHre ocoGeHHOCTEH Nepesjayy JjaBJeHUs TBEPABbIMHU TeJIaMH,
KUIOKOCTSAMHU U ra3daMHi. O6ocHOBaHUe pPe3yJbTATOB ONIBITOB
0COGEHHOCTSIMU CTPOEHHS BelleCTBA B TBEPJOM, XKUJKOM

1 ra3006pa3HOM COCTOSHUSX.

JKcIepUMeHTaJbHOE JJoOKa3aTeJ JbCTBO 3akoHa [lackaJs.
PemeHune 3a/1a4 Ha pacyéT JaBaeHUs TBEPAOTO Tesa

JlaB/ieHue
XKuakoctu (5 49)

3aBHUCHUMOCTbD /laBJIeHUA
KHUAKOCTHU OT I'J1IyGUHBI
norpyxeHus. ['ugpocra-
TU4YeCKUH napajoKc.

UccnenoBaHue 3aBUCHMOCTH JIaBJI€HUS KUJAKOCTU OT TJIyGHUHBI
MOTPY>KEeHUsI U MJOTHOCTH KHUJKOCTH.

Ha6nroseHne U 06 bsICHEHUE THAPOCTATUYECKOTO MapajoKca
Ha ocHOBe 3akoHa [lackass.
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Coo6marIuecs cocy/ibl.
T'uapaBaHYeCKHE MEXaHHU3Mbl

W3ydeHMe cOOGIAIOLINXCS COCYLOB.

PewreHue 3aa4 Ha pacyéT JaBJIEHHUS KUAKOCTH.

OGbsicHeHWe NMPUHLMIA JeHCTBUs T'MAPABINYECKOro Ipecca.
AHanu3s 1 06bsICHEHHE TPAKTUYECKUX CUTYaLUH, JEMOHCTPUDY-
I0LIUX POSIBJIEHHE aBJIeHHsl XKUAKOCTH U 3aKoHa [lackasns,
HalpuMep NPOLEeCCOB B OpraHW3Me NpHU IJy60KOBOJAHOM HbIPsI-
Huu (MC — 6uosorus)

AtMmocdepHoe
AaByeHue (6 4)

ATMocdepa 3eMJiH U aTMOC-
depHoe naBaeHue. [[pUYUHBI
CyllleCTBOBaHMUS BO3AYIIHOMN
060s109kH 3eMJU. ONbIT
Toppuuennu. UsMepeHue
aTMochepHOTro JaBJIeHUH.
3aBUCUMOCTBb aTMOCHEPHOTO
JlaBJIEHUS OT BBICOTHI

Haj ypoBHeM Mops. [Ipu6opsl
JUIsl ©3MepeHUs1 aTtMocdepHO-
ro JjaBJleHHs

JKcIeprMeHTaJbHOE 0GHAPYXeHHe aTMOCHEPHOTOo JaBJIeHHS.
AHanM3 1 06'bSICHEHHUE ONIBITOB U IPAKTUYECKUX CUTYaAIUH,
CBSI3aHHBIX C AeHCTBUEM aTMOC(EPHOro AaBJIeHHS.
OGBbsicCHEHME CylLeCTBOBAaHUA aTMochephl Ha 3eMJie U HEKOTO-
PBIX IIJIAHETAaX UJIK €€ OTCYTCTBHUS Ha APYTUX [JIaHeTax U JIyHe
(MC — reorpadusi, acTpoHOMHUs).

O6bACHEHHE U3MEHEHUH IIJIOTHOCTHU aTMOC(l)epr C BBICOTOH

1 3aBUCHUMOCTH aTMOCCl)epHOFO AaBJIEHHUA OT BbICOTHI.
PemeHue 3ajja4 Ha pacuyéT aTMOCHEpPHOTO AaBJIEHHUS.
HU3y4yeHue ycTpoiicTBa 6apoMeTpa-aHepouza

[JeiicTBue
»)KMAKOCTH U rasa
Ha NOrpykéHHOEe
B HUX TeJ10 (7 4)

JleficTBHE )KUAKOCTH U rasa
Ha OTPY>KEHHOE B HUX TeJIO.
BriTanknBaromiasa (apxuMmeo-
Ba) cuJja. 3aKoH ApxuMeja.
[lnaBanue TeJs. Bosayxomnaa-
BaHUE

JKcIepuMeHTa/JlbHOe OOHApyKeHUe AeHCTBUS KUJAKOCTHU U rasa
Ha NOTPY>KEHHOE B HUX TeJIO.

OnpegfesieHue BbITaJKUBAKOLIEN CUJIBL, IeNCTBYIOLIEH HA TeJlo,
MOTPYKEHHOE B )KUJKOCTh.

[IpoBeaeHUEe U 06CYKAEeHHE ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCHMOCTb BbITAJIKHBAIOLIeN CUJIbI, JeHCTBYIOIel Ha TeJ10
B KHUJKOCTH, OT 06'b€Ma NMOTPYKEHHOM B XKUJKOCTb YaCTH TeJa
U OT MJIOTHOCTH XHUJKOCTH.

HccrenoBaHne 3aBUCUMOCTH Beca TeJia B BoJie OT 06bEéMa
MOTPY>XEHHOU B XKUJKOCTb YaCTH TeJa.

PelieHue 3a1a4 Ha IpUMeHEHU e 3aKOHA ApXHMe/ia U YCJI0BUS
MJlaBaHUA TeJl.
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OkoHuaHue mab.

TemaTuueckmii
0JI0K, TEMA

OcHoOBHOe coepiKaHue

OcCHOBHBIE BH/ABI 1eITeIbHOCTH YYaIIHXCH
(Ha ypoBHe y4eOHBIX J1elicTBHA)

KoHCcTpyupoBaHHe apeoMeTpa HUJIM KOHCTPYHPOBaHHUE JIOJKHU
Y olnpefieJIeHUE e€ rpy30NobEMHOCTH

Pasaen 5. PaGoT

A M MOLILHOCTBb. JHeprus (12 4)

PaGoTa u moui-

MexaHuuyeckas paboTa.

JKCcepuMeHTa/IbHOE OMpejie/ieHue MeXaHU4YeCKOU paboThl CUJIBI

HOCTb (3 4) MomHocTb TSAXKEeCTH NIPU NIaJleHUH TeJla U CUJIbl TPEHUS IPHU PABHOMEPHOM
nepeMelleHrn U Tesa 10 TOPU30HTAJIbHOU MOBEPXHOCTH.
PacyéT MOLHOCTH, pa3BUBaeMOU NPU NOAbEMeE IO JIECTHHUILE.
PewmeHue 3a7jay Ha pacuyéT MeXaHUYeCKOW paGOThbl U MOILHOCTHU
IIpocTeie [IpocThie MexaHU3MBI: pbiyar, | OnpejeseHue BhIUIPhHILIA B CHUJe MPOCTbIX MEXaHHW3MOB Ha

MexaHu3Mbl (5 4)

6JI0K, HAKJIOHHAS MJIOCKOCTb.
[IpaBuJsio paBHOBecUs
peryara. [lpuMeHeHue
NpaBHUJIa paBHOBeCHs pblyara
K 6JIOKY. «30JI0TO€ IPaBUJIO»
MexaHUKU. KII/l npocThix
MexaHHU3MOB. [IpocThie
MeXaHU3MbI B OBITY U TEXHU-
Ke. Pbluaru B TeJsie yeJsloBeKa

NpUMepe pbluara, HOoJABHXHOTO U HEMOJBUKHOI'O GJIOKOB,
HaKJIOHHOH NJIOCKOCTH.

HccnenoBaHue yCc0BUS paBHOBeCHS pblyara.

O6HapyXeHHe CBOUCTB MPOCThIX MEXaHU3MOB B Pa3JINYHBIX
WHCTPYMEHTAaX U MPUCIO0COGTEHUAX, UCIIOTb3YEMBIX B OBITY

U TEXHHUKE, a TaKXKe B )KUBbIX opraHuamax (MC — 6uoJjiorus).
JKClepUMeHTA/NbHOE JJ0Ka3aTeJbCTBO PAaBEHCTBA PaboT MpH
NPUMEHEeHUHU NPOCThIX MEXaHU3MOB.

Onpepesnenue KI1/| HaKJIOHHOH MJIOCKOCTH.

Pemlenue 3asay Ha NpUMeHeHUe paBUJia paBHOBECUS pblyara U
Ha pacuéT KI1/|

MexaHu4eckas
aHeprus (4 4)

KuHeTnyeckas u noTeHIU-
asbHad aHeprus. [Ipespaine-
HHe OJHOTO BH/Ja MeXaHuYe-

3KCHepHMeHTaJ’IbHO€ onpenesieHne U3MEeHEeHUA KUHETUYeCKOH
u HOTeHL[I/IaJIbHOﬁ SHEPIruu TeJia IpH ero CKaTbIBaHUHU 110
HaKJIOHHOM I1JIOCKOCTH.
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CKOH 3HEepruu B APYrou.
3aKOH COXpaHeHHUs U U3MeHe-
HUS SHEPTUHU B MeXaHHKe

dopMysIMpOBaHUE HA OCHOBE HCCJAEOBAHUS 3aKOHA COXpPaHEHUS
MeXaHW4YeCKOH 3Hepruu.

06cyx/ileHre rpaHUI TPUMEHUMOCTH 3aKOHA COXpPaHEeHUs
3HEPTHHU.

PemeHnuve 3azay ¢ MCHo0JIb30BaHWEM 3aKOHA COXpPaHEHUs 3Hep-

'

Pe3sepBHOe Bpems (3 4)

8 knacc (68 u)

TemaTu4ecKun
6JI0K, TEMBbI

OCHOBHOE€ coAaepKaHHe

OCHOBHbIE BHABI JeSITEJbHOCTH YYaLIUXCS
(Ha ypoBHe y4eGHBIX JelCTBUIA)

Paspes 6. TenioBble saBjieHUA (28 4)

CtpoeHue
U CBOMCTBA
BemecTBa (7 4)

OCHOBHBIE N0JIOKEHUS
MOJIEKYJIIPHO-KUHETHUYEeCKOH
TEOPHUU CTPOEHUs BellleCTBa.
Macca v pa3aMepbI aTOMOB

U MoJieKyJI. ONBbITHI, MOJ-
TBEepXKJalle OCHOBHbIE
MOJIOXKEHUSI MOJIEKYJIsIp-
HO-KHHETHUYECKON Teopuw.
Mopgesnu TBEPAOTO, XKUJKOTO
Y ra3006pa3HOro COCTOSIHUM
BeluecTBa. Kpucraninyeckue
1 amop¢Hble TBEPAble TeJa.

Ha6utojeHue U UHTepIpeTanus ONbITOB, CBU/ETENbCTBYIOLINX
06 aTOMHO-MOJIEKYJIIPHOM CTPOEHHUHU BELIECTBA: OMBITHI C pac-
TBOpEHHEM PA3/JIMYHBIX BELIECTB B BOJE.

Pemenve 3a7a4 1o oLeHUBAHHUIO KOJIMYECTBA aTOMOB UJIM MoJie-
KyJI B eJUHHIle 06 bEMa BellleCTBa.

AHanu3 TekcTa ApeBHUX aTOMHUCTOB (HampuMmep, pparmeHTa
noambl JIykpenus «O npupo/ie Belei») c U310KeHHueM 060CHO-
BaHUU aTOMHOU runotessl (CMbICI0BOe yTeHUe). OLieHKa
y6eUTeJTbHOCTH 3TUX 060CHOBAaHUH.

O6BbsicCHeHHe GPOYHOBCKOTO JABMXKEHWUSsI, siBJeHUs AUbPy3un

U pas3JIMYUU MeXJy HUMH Ha OCHOBE MOJIOXKEHU U MOJIeKYJIsIp-
HO-KHHETHUYECKOU TEeOpUHU CTPOEHHUs BelecTBa.




144

ewwedJodu venoged eHdawud||

IIpodosiceHue mab.

TemaTuueckmii
0JI0K, TEMA

OcHoOBHOe coepiKaHue

OcCHOBHBIE BH/ABI 1eITeIbHOCTH YYaIIHXCH
(Ha ypoBHe y4eOHBIX J1elicTBHA)

O6bsAICHEHHE CBOMCTB ra3os,
XKUAKOCTEH U TBEPBIX TeJ
Ha OCHOBE I0JIOKEHU U
MOJIEKYJIIPHO-KHUHETHUYeCKOH
Teopuu. CMauyMBaHUe U Ka-
MUJJIIPHBIE SABJIEHUS.
TemnJyioBoe pacuiupeHue

U COKaTHe

O6BbsicHEHHE OCHOBHBIX Pa3/JIMYMi B CTPOEHUHU Ta30B, XKUAKO-
CcTed M TBEpABIX TeJ C UCIOJIb30BAHUEM IOJIOXKEHUH MOJIEKYJISIp-
HO-KMHETUYECKON TEOPUHU CTPOEHHUS BellecTBa.

[IpoBeJieHHE ONMBITOB MO BhIPALMBAHUIO KPUCTAJIJIOB ITOBAapeH-
HOU COJIM WJIU caxapa.

[IpoBesieHrEe U 0G'BbSICHEHHE ONBITOB, IEMOHCTPUPYIOLUX
KanuJJspHbIE SIBJIEHUS U siBJIeHUEe CMadyHBaHUs.

O6bsicHeHU e POJIM KallWJIJISIPHBIX IBJIEHUH JJIs1 TOCTYTJI€HUs
BOJIbI B opraHusM pactrenuit (MC — 6uoJsiorus).

HaGusrogeHue, npoBeieHUE U 00'bSICHEHHE ONBITOB 10 HAGJIIO-
JIeHUIO TEIJIOBOTO PAacUIMpPEHUs Tra3oB, XKUJKOCTeH U TBEPABIX
TeJl.

O6bsicHeHHe cOXpaHeHHUsI 06 béMa TBEPABIX TeJl, TEKY4eCTH
KUJAKOCTH (B TOM YMCJIe, PAa3HUIbI B TEKY4YECTH JJIs1 pa3HbIX
)KUJKOCTeH), 1aBJIeHUSA rasa.

[IpoBeJieHHE ONBITOB, JE€MOHCTPUPYIOIIUX 3aBUCUMOCTb JlaBJie-
HUS BO3/lyXa OT ero 06'b€Ma U HarpeBaHUS UJIN OXJIAXKeHHUs,
U UX 00'bSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO y4YeHHUS.
AHaJsiu3 NIpaKTUYEeCKUX CUTYallui, CBI3aHHBIX CO CBOMCTBAMU
rasosB, KUJKOCTEeU U TBEPbIX TeJl

TenyioBbIE
npoueccsl (21 4)

TemnepaTtypa. CBs13b TeMIle-
paTyphbl CO CKOPOCThIO
TeNJIOBOTO JABHXeHHUS
4acTul,

BHyTpeHnHsda aHeprus.
Crnoco6bl U3MeHeHUd

O60CcHOBaHMe MPaBUJ U3MepPeHUsT TeMIepaTyphl.

CpaBHeHHE Pa3JIMYHbIX CIOCOGOB MU3MEPEeHUs U IIKaJ TeMIle-
paTyphbl.

Ha6srof1eHYe ¥ 06'bsiCHEHHE ONBITOB, €MOHCTPHUPYIOLIUX
W3MeHeHVe BHYTPEeHHEN 3HEPruM TeJia B pe3yJibTaTe TelJonepe-
a4y ¥ pa6GoThl BHEIIHUX CUJL
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BHYTpPEHHEeH 3Hepruu:
TernJionepeada u coBep-
meHue paboThbl. Buabl
TelmJiolepesayu: TeNJ0NpoBo-
JOHOCTb, KOHBEKIIHS, U3JIyde-
HUe.

KosinuecTBO TENMJIOTHI.
YnenbHas TENJIOEMKOCTDb
BelecTBa. Tensioo6MeH

Y TeIJIOBOe paBHOBECHE.
YpaBHeHHEe Tenja0BOro
6aJs1aHca.

[InaByieHUe U OTBepJeBaHUe
KPHUCTAJIJINY€eCKUX BEIECTB.
YnenbHasa TensoTa mnJjaBJie-
Husl. [lapoo6pazoBaHue

U KoHAeHcanus. McnapeHue.
Kunenue. YaenbHas Tensora
napoo6pa3oBaHUs. 3aBUCHU-
MOCTb TeMIIepaTypbl KUIEHUS
oT atMochepHOro JaBJeHUs.
BiakHOCTB BO3AyXa.
JHeprus TOMJIMBA. Y/eJabHas
TeIJoTa CropaHus.
[IpyHLUUNBI pabOTHI TEMJIO-
BbIX agBUrartesieu. KI1/]
TeIJIOBOI'O JBUTATEJIA.
TensioBble ABUTATENU U 3alU-
Ta OKpYy»Kalollel cpeJbl.
3aKOH COXpaHeHUs U Mpe-
BpallleH!s SHEPTHUHU B MeXa-

Hab6sroeHre v 06bsICHEHUE ONBITOB, 0GCYK/AeHN e IPaKTHYe-
CKMX CUTYal U, JeEMOHCTPUPYIOLUIUX Pa3/IMYHbIe BU/bI TEIJIO-
nepe/ilayy: TeNJIONPOBOJHOCTb, KOHBEKIUIO, U3JIyYEeHHE.
UccnenoBaHue siBJIeHUST Temsaoo6MeHa NPU CMELIMBAaHUU
XOJIOJHOM Y ropsiuei Bo/bl.

Ha6sio/ieHre yCTaHOBJIEHHS TEMJIOBOTO PABHOBECHS MEXAY
ropsiuey U XoJIOJHOU BOJOH.

Onpepnenenve (M3MepeHHe) KOJMYECTBA TEMJIOTHI, MOJYYEeHHOTO
BOJIOM NpPU TeMJO0OGMeHe C HarpeThlM MeTa/lJInYeCKUM IIUJIUH-
JAPOM.

OnpepneneHue (M3MepeHUe) yIeJbHOU TEMJIOEMKOCTH BellleCTBa.
PewieHue 3a/a4, CBI3aHHBIX C BBIYHUCJIEHUEM KOJMYECTBA TEIJIO-
ThI U TEIJIOEMKOCTH IPU TEIJIO06MeHe.

AHasn3 cHuTyal M NpaKTUYeCKOro MCI0/JIb30BaHHUS TEMJIOBBIX
CBOWCTB BeLIEeCTB U MaTEpPUaAJIOB, HAIpUMep B IieJsIsIX sHeprocHe-
peXXeHUsl: TEMJIOU30Js 11, IHeproc6eperariime KpbIiy,
TEePMOAKKYMYJIITOPHI U T. [,

Ha6sroeHe iBJIeHUH HCITapeHUsT U KOH/JleH Caljiu.
HccienoBaHue npouecca UcnapeHus pasJandHbIX )KUJKOCTEH.
O6bsicHEHUME SIBJIEHUH MCIIapeHUs] U KOHJIeHCAallUh Ha OCHOBE
ATOMHO-MOJIEKYJISIDHOTO YYeHHUsI.

Hab6nioneHre u 06bsICHEHHE TIpoLiecca KUIEeHHUs], B TOM YHCJIe
3aBUCUMOCTH TeMIlepaTypbl KUIIeHUS OT AaBJeHUs.
OnpepeneHue (M3MepeHUE) OTHOCUTENBHON BJQXKHOCTU BO3/1yXa.
Ha6utoieHue nmpoljecca nJiaBJaeHUsl KPUCTAIJIMIECKOro Belle-
CTBa, HAIPUMED JbJa.

CpaBHeHMe NTPOLIECCOB MJIaBJIEeHUSI KPUCTAJINYECKHUX TeJl

U pa3MsrdyeHusi NpU HarpeBaHUU aMOPPHBIX TeJL.
OmnpepeneHve (U3MepeHUe) yAeJbHONU TEIJIOTHI MJIaBJeHUs JIbJA.
OGbsicCHEHME SIBJIEHUH IJIaBJIeHUs] U KPUCTAJJIM3allud Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YYEeHHUsI.
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IIpodosiceHue mab.

TemaTuueckmii
0JI0K, TEMA

OcHoOBHOe coepiKaHue

OcCHOBHBIE BH/ABI 1eITeIbHOCTH YYaIIHXCH
(Ha ypoBHe y4eOHBIX J1elicTBHA)

HHUY€CKHX U TeIlJIOBBIX
npouneccax

PellleHue 3a71a4, CBI3aHHBIX C BIYH CJIEHHEM KOJINYECTBA TEIJ0-
ThI B IPOIleCCcax TemJolepesady MPHU NJIaBJeHUU U KPUCTAJJIU-
3allMM, UCIapeHUU U KOHJIEH CallhH.

AHanu3 cuTyauui NpaKTUYeCKOro NpuMeHeHUs IBJIEHUH
IJ1IaBJIeHUA U KpUCTaJIJIM3allMy, HallpuMep, I0JIy4YeHUEe CBepX-
YHUCTBIX MAaTEPHAJIOB, COJIEBas FpeJsKa U JAP.

AHasr3 paboThl U 0O6'bSICHEHUE NIPUHIUIIA AEUCTBUS TENJOBOr0
OBUTaTeJIA.

BerurcieHrde KOJMYECTBA TEMNJIOThI, BblAEJSIOIIErocss IpU Cro-
paHu¥ pa3JIMYHbIX BUA0B TonauBa, U KII/l aBurarens.
O6CcyK/IeHH e IKOIOTHYECKUX MOC/eACTBUNA UCTIOJIb30BaHUS
JABUraTesiell BHYTPEHHEr0 CrOpaHUsl, TEMJIOBbIX U TH/PO3JIEK-
TpoctaHuuil (MC — 3KO0JIOTHS, XUMHUSI)

Pa3pes 7. dsieKTpuyeckue ¥ MarHUTHbIe ABJIeHUA (37 4)

JeKTpUuYecKue
3apsaabl. 3apa-
JKeHHbIe TeJ1a

M UX B3aUMO/Je-
ctBue (7 4)

dJiekTpu3anusd teJ. [[Ba poga
3/71eKTPUYEeCKHX 3apsii0B.
BsaunmogelicTBUe 3apsKeH-
HbIX TeJl. 3akoH KyJoHa.
JJIeKTpHUYECKOe IoJie.

[IpyHL MDD Cynlepno3ULUU
3JIeKTPUYEeCKHUX MOoJIe.
HocuTesu anieKTpr4ecKkux
3aps/0B. JJIeMeHTapHbIH
3JIeKTPUYeCKUH 3apag.

Ha6roieHne 1 npoBeJieHHe ONBITOB 10 3JIeKTPU3alUH TeJl
IIPH CONPUKOCHOBEHUU U UHAYKLUEN.

Ha6utoieHue u 06bsiCHEHHE B3aUMOJEeHCTBUSA OJJHOUMEHHO

1 PAa3HOUMMEHHO 3aps>KeHHbIX TeJl.

O6bsicCHEHU e IPUHIUIIA e CTBUSA JIEKTPOCKOIA.
OG'bsiICHEHHE SBJIEHUN 3JIeKTPU3aLUU NPH CONIPUKOCHOBEHUHU
TeJ U UHAYKIMEeH C UCIIO/Ib30BaHUEM 3HAaHUH O HOCUTEJIAX
3JIeKTPHUYECKHUX 3apsI/I0B B BellleCTBe.

PacnosHaBaHUe U 0O'bsICHEHUE SIBJIEHUH 3JIEKTPU3ALUU B I10-
BCe/IHEBHOM KHU3HH.
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CtpoeHue aToMma. [IpoBogHuU-
KU U AU3JIeKTPUKHU. 3aKOH
COXpaHeHHUs 3J1eKTPUIeCKOro
3apaja

Ha6mo,ae}me U 06'bsSICHEHHE OIIBbITOB, WJJIOCTPUPYIOUIHUX 3aKOH
COXpaHEHHUA 3JIEKTPUIEeCKOro 3apdaa.

Ha6mo,qe1—nz1e ONBITOB IO MOJEJIMPOBAHHUIO CUJIOBbIX JIMHUH
JJIEKTPUYIECKOI'O ITOJIA.

I/ICCﬂeﬂOBaHI/Ie ﬂeﬁCTBHH 3JIEKTPUYECKOr O IoJid Ha NPOBOJAHUKH
U JUI3JIEKTPUKH

MocToAHHBIA
3JIeKTPpUYeCKHIA
TOK (20 4)

JJIeKTpUYeCKUH TOK. YcJio-
BHUS CyLIeCTBOBAHUS 3JIEKTPU-
4yeCcKoro Toka. McToYHHU KU
MOCTOSAHHOIO TOKa. JlelicTBUA
3JIEKTPUYECKOro TOKa
(TemsioBOE, XUMHUYECKOE,
MarHuTHOe). JJIeKTpU4YeCKUH
TOK B XKHUJKOCTSIX U ra3ax.
dnekTpuyeckas nenb. Cuia
TOKa. JJIeKTpUiecKoe
Hanpsi>keHue. ConpoTuBJie-
HUe NPOBOJHHMKA. Y/e/bHOe
CONpPOTUBJIEHHE BeLleCTBA.
3akoH OMa f/1g yyacTKa
uenu. [lociegoBaTenbHoe

Y napaJljieJIbHOe CoeJuHeHHue
MPOBOJHUKOB.

Pa6oTa 1 MOIIHOCTB 3JIEKTPHU-
4ecKoro Toka. 3akoH /[lxoy-
As-JleHya. J1eKTpONpoBOJ-
Ka U NOTPeOGUTEU 3JIEKTPU-
YeCKOU SHEPTHUH B OBITY.
KopoTkoe 3aMbikaHUe

HaGnroeHre pa3/IMYHbIX BUAOB e CTBUSA 3JIEKTPUIECKOTO
TOKAa U OOGHApPY>KEHUE 3TUX BUJOB JIeHCTBUSA B IOBCEJHEBHOU
YKU3HU.

C60opKa U HMCHbITAHUE 3JIEKTPUUECKOU IeNMH MOCTOSHHOTO
TOKa.

M3MepeHU e CUJIBI TOKA aMIIEPMETPOM.

H3MepeHHe 3/IEKTPUIECKOTO HANPSHXKEeHUs BOJIbTMETPOM.
[IpoBeaeHHE U 0OGbSICHEHHUE ONBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTbD 3JIEKTPUUECKOT 0 COMMPOTHUBJIEHUSI TPOBOJHUKA

OT ero JAJIUHBI, IJIOIAAU IOTIEPEYHOT0 CEYEeHUsI U MaTepuaJa.
UccnenoBaHue 3aBUCHMOCTH CUJIbI TOKa, MPOTEKAIOIEro yepes
PE3UCTOp, OT COMPOTUBJIEHHS] PE3UCTOPA U HANIPSI)KEHUS

Ha pe3ucTope.

[IpoBepka npaBuJIa CJI0KEeHUS HANIPSHKeHUH TPH IocJiejoBa-
TeJIbHOM COeJJUHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuJia AJs1 CUJIbI TOKA MPYU HNapaslJIeTbHOM COelH-
HEHHUH PE3UCTOPOB.

AHanu3 cuTyanui nmocsjeoBaTeJbHOrO U MapasijiejbHOTo
coe/JUHEHHUs TPOBOJAHUKOB B JJOMALIHUX 3JIEKTPUYECKUX

ceTsx.

PelieHue 3a7a4 ¢ Mcnio/ib30BaHHEM 3aKkoHa OMa u GopMy.
pacyéTa 3JIeKTPUUECKOTO COMPOTUBJIEHUS NPU MOCTIe0BaATEb-
HOM U MapaJsijieJIbHOM COeJUHEHUH MTPOBOJHUKOB.
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OkoHuaHue mab.

TemaTuueckmii
0JI0K, TEMA

OcHoOBHOe coepiKaHue

OcCHOBHBIE BH/ABI 1eITeIbHOCTH YYaIIHXCH
(Ha ypoBHe y4eOHBIX J1elicTBHA)

OmnpegesieHre paboThl 3JIEKTPUYECKOTO TOKA, IPOTEKAIOLEro
yepes pe3ucTop.

OmnpejesieHre MOLIHOCTH 3JIEKTPUYECKOTO TOKA, BblJIeJISIeEMOU
Ha pe3ucTope.

UccnenoBaHue 3aBUCHMOCTH CHUJIBI TOKA Yepes3 JIaMIIOYKY

OT HaNpsKEHUsI Ha HeM.

Onpepnenenue K1/l HarpeBaTes.

UccnenoBaHue npeo6pa3oBaHUs IHEPTUU MPU NOABEME T'py3a
3JIEKTpOABHUIaATEJIEM.

O6bsicCHEHHe YCTPOUMCTBA U MPUHIUNA JeHCTBUS JOMAIIHUX
3JIeKTpOHarpeBaTeJbHBIX IPUGOPOB.

O6bsicHEHHE MPUYUH KOPOTKOTO 3aMbIKaHHUsI U MPUHLMIIA
JelCcTBUSA MJIaBKUX NTPeJoXpaHUTeseH.

PemeHue 3aa4 c Mcnosib3oBaHMeM 3akoHa /xoynsa—JleHua.
Ha6st01eHe BO3BHUKHOBEHHUs 3JIEKTPUUECKOTO TOKA B XKU/I-
KOCTH

MarHuTHbIe
ABAeHM (6 1)

I[TocTossHHBIE MAarHUTHI.
B3aumMopeicTBHUe OCTOSIH-
HbIX MarHuToB. MarHuTHoe
noJie. MarHuTHoe noJie 3eMJH
U ero 3Ha4yeHue JJisl XKU3HU
Ha 3emJie. OnbIT dpcTena.
MarHuTHOe 1noJie 3JeKTpuye-
ckoro Toka. [I[pumeHeHue
3/1eKTPOMarHuTOB B TEXHHUKe.

HccnegoBaHre MarHUTHOTO B3aUMOJENCTBUSA MOCTOSAHHBIX
MarHyuTOB.

U3y4yeHre MarHUTHOTO M0JIsl TIOCTOSIHHBIX MAarHUTOB MPH UX
06'beJUHEHUH U pa3/ieJIeHUH.

[IpoBejieHHE ONMBITOB MO BHU3ya/M3alMH MOJISI MOCTOSIHHBIX
MarHuTOB.

W3ydeHue siBJIeHHWsI HAMarHU4MBaHHWsl BelleCTBa.
UccnegoBanue ZedCTBUS 3JIEKTPUYECKOTO TOKA Ha MarHUTHYIO
CTPEJIKY.
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JlelicTBMe MarHUTHOTO MOJIA
Ha MIPOBOJHUK C TOKOM.
JJeKTpoJBUTaTe b IOCTOSIH-
Horo Toka. Mcnosib3oBaHue
3JIEKTpOJIBUraTesel B TeX-
HUYECKUX YCTPOUCTBax

U Ha TpaHCIOpTe

[IpoBesieHHE ONMBITOB, JEMOHCTPUPYIOLIUX 3aBUCHMOCTb CHJIBI
B3aHMMO/JeCTBUS KaTyILIKH C TOKOM M MarHuTa OT CUJIbI M Ha-
npaBJIeHHs] TOKa B KaTylLIKe.

AHanM3 cUTyalluil IpaKTUYEeCKOT0 MPUMeHeHUd 3JIeKTPOMarHu-
TOB (B 6BITOBBIX TEXHHUYECKHUX YCTPOHCTBAX, MPOMBIIIJIEHHOCTH,
MeJHLIVHE).

W3y4yeHue [eHCTBUSA MarHUTHOTIO I10JIs HA POBOAHUK C TOKOM.
H3ydyeHue felcTBUSA 3J1€KTPOABUTATEIS.

H3amepenue KI1/| asieKTpoaBUraTe/IbHON YCTAaHOBKHU.
PacnosnaBanue ¥ aHa/Ju3 pas/JIMYHBIX NIPUMEHEHHUH 3JIeKTPO-
ABuraTteJsied (TpaHCIOPT, 6BITOBbLIE YCTPOMCTBA U JP.)

J/1IeKTPOMarHuT-
Hasi UHAYKIUS
(44)

OnbiTel Papajes. ABieHue
3JIeKTPOMarHUTHONU WUHAYK-
nuu. [IpaBuso Jlenua.
JnektporeHepatop. Cnoco6bl
MOJIy4YeHUsl 3J1eKTPHUIeCKOU
SHEepPruu. JJEeKTPOCTAaHLIUU
Ha BO30GHOBJISIEMBIX UCTOY-
HUKaX 3HEPIruu

OnbITHI IO HCCJIeJ0BAHUIO ABJIEHUA 3ﬂeKTpOMaFHHTHOf/’I HUHAYK-
LOUU: UCCieJOBaHHUE U3MeHEeHUW 3HaYeHUS U HallpaBJIEeHUA
HWHAYKIUOHHOI'O TOKa

Pe3epBHoe BpeMms (3 4)
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9 knacc (102 v)

TemaTH4ecKun
6JI0K, TeEMa

OcHOBHOE coaepixaHue

OCHOBHbIE BU/bI J€ATEJbHOCTH YYalUXCs
(Ha ypoBHe y4yeGHBIX AEeHCTBUI)

Paszpen 8. Mexannueckue siBjieHus (40 4)

MexaHu4eckKkoe
JABWIKEHHEe

M CIIOCOGBI €ro
onucaHus (10 4)

MexaHu4yeckoe JBHXKEHHUE.
MaTepuaJibHast TOYKa.
Cucrema otcuéta. OTHOCH-
TeJIbHOCTb MeXaHU4YeCKOro
JBU>KEHUS.

PaBHOMepHOe npaMo/IMHeN-
Hoe ABMXeHUe. HepaBHOMeD-
HOe NpsIMOJINHeHOe JiBHXXe-
Hue. CpelHAA 1 MTHOBEHHas
CKOPOCTB TeJla IpU HepaBHO-
MepHOM /[ BH>KeHHH.
Yckopenue. PaBHOyCKOpeH-
HOe NpsMOJINHEeHOe JIBHXe-
Hue. CBo6oHOE MajeHue.
OnsbiThl 'anued.
PaBHOMepHOe gBMXeHHe

110 OKpY>KHOCTHU. [lepuog

Y 4acToTa o6GpalleHus.
JInHelHada u yrjaoBasi CKOpo-
ctu. lleHTpocTpeMHuTeNBHOE
yCKOpeHHe

AHasn3 1 06Cy)/JeHue pa3JInYHbIX IPUMEPOB MeXaHU4YeCKOTO
JBUXKEHUS.

O6¢cy/AeHHe TpaHUL, IPUMEHHUMOCTH MOJe/N «MaTepHasbHas
TOYKa».

OnucaHue MeXaHUYeCKOro JBMKEHUSI Pas3HYHBbIMH CIOCO6aMHU
(ypaBHeHHUe, Tabau1a, rpaduk).

AHaJ/Iu3 )XM3HEeHHbIX CUTyallui, B KOTOPbIX NPOSIBJISETCS
OTHOCHUTEJIbHOCTb MEXaHU4eCKOT0o JBHXKeHHS.

Ha6utojeHe MeXaHMYeCKOTO JBM>KEHHUS TeJsla OTHOCHUTEBHO
pPa3HBbIX TeJ OTCYETA.

CpaBHeHUe NyTell U TpaeKTOPUH JBUXKEeHHUS OJHOTO U TOTO e
TeJla OTHOCUTEJIbHO Pa3HbIX TeJ OTCYETa.

AHanus Tekcra l'anuyes 06 OTHOCUTEJNBHOCTH [ BHXKEHUS;
BBIMOJIHEHUE 33/JaHUM 10 TEKCTY (CMBICJIOBOE YTEHHUeE).
OnpegesieHHe cpefHell CKOPOCTU CKOJIbXXeHUsl 6pycka WU BHU-
>)KeHH IIapHKa 10 HAKJIOHHOM MJIOCKOCTH.

AHanvs u o6cyxAeHue Croco60B MPUOIMIKEHHOTO ONpeieeHus
MIHOBEHHOW CKOPOCTH.

OnpesiesieHMe CKOPOCTH PAaBHOMEPHOTO JBMKeHHUs (mapuka

B KU/ KOCTH, MOJIeJIU 3JIeKTPUIEeCKOT0 aBTOMOOUJIA U T. I1.).
OnpegfesieHre NyTH, NPOUJEHHOTO 32 JAaHHbIA IPOMEXYTOK
BpeMeHH, U CKOPOCTH TeJla 110 rpadrKy 3aBUCUMOCTH IyTHU
PaBHOMEPHOTO JBWXXeHHS OT BPEMEHH.

O6¢cyx/ieHre BO3MOXKHBIX ITPUHIUIIOB JeHCTBUS MPUOOPOB,
HM3MepSIIUX CKOPOCTh (CIUAOMETPOB).




19338 6—/ "VANEND

1S

BelyKc/ieHMe NYyTH U CKOPOCTH NMPHU PAaBHOYCKOPEHHOM INPSMO-
JIMHEHHOM JBHKEHUH TeJia.

OnpejesieHHe NMPOHIEHHOrO MYyTH U YCKOPEHUsI JBHXKEHUS TeJsa
1o rpaduKy 3aBUCUMOCTH CKOPOCTH PAaBHOYCKOPEHHOTO NpPSMO-
JIMHEHHOTO JBMKEHHS TeJsla OT BpEMEHH.

OnpejiesieHHe YCKOPeHHUs TeJsla NPU PaBHOYCKOPEHHOM JIBHIKe-
HUH 10 HAKJIOHHOM IJIOCKOCTH.

W3MepeHne neproa U 4acTOThI 0OpallleHUsI TeJla 10 OKPYKHOCTH.
OnpeniesieHre CKOPOCTH PaBHOMEPHOTO JBHXKEHUS TeJsa

10 OKPY>KHOCTH.

PemeHue 3a/1a4 Ha onpesiesieHe KUHEMAaTH4YeCKUX XapaKTepH-
CTUK MeXaHU4€eCKOTr0 JBHXXEHHUS PA3JIMYHbIX BU/IOB.
PacnosHaBaHUe U IPUGIMKEHHOE ONMCAHKE PA3JIMYHbBIX BU/JIOB
MeXaHUYeCKOro JBH)KeHH B IPUPO/ie U TeXHHKe (Ha IpyuMepax
CBOGO/IHO MMAaJIA0IUX TEJI, IBUXKEHHU A )KUBOTHBIX, HEGECHBIX
TeJl, TPAaHCIIOPTHBIX CPEJCTB U Ap.)

B3aumopeiicrBue
Tea (20 4)

[lepBbiit 3ak0H HproToHA.
BTopoii 3akoH HeroToHa.
Tpetuii 3akoH HbroTOHA.
[IpyHOMI Cynepno3uLnun
CMJL

Cunjla ynpyrocty. 3aKoH
I'yka. Cujia TpeHUs: cuia
TpPEeHUs CKOJIbXXeHHUs, CuJja
TpeHUd NOKOos, Apyrye BUAbI
TpeHHUs.

CuJia TAXKeCTH U 3aKOH
BCEMHUPHOIO TATOTEHUS.
YckopeHue cCBOGOAHOTO
naZieHusd. /[BU>KeHHe NJaHeT

Ha6roeH1e U 06CyK/ieHHEe ONBITOB C JIBMXKEHHUEM TeJia IPpHU
yMeHbIIIeHUH BJAUSHUSA JPYTUX TeJl, NPeNsaTCTBYOIUX JBUXKe-
HUIO.

Ananus tekcra 'asuies c onvucaHWeM MbICJIEHHOTO 3KCIIepH-
MeHTa, 060CHOBBIBAIOIET0 3aKOH HHEPLIMY; BbINIOJIHEHHE
3a/laHUM 110 TeKCTy (CMBICJIOBOE YTEHUE).

O6cyx/ieHMe BO3MOXXHOCTH BBINOJIHEHUSI 3aKOHA MHEPLUHU

B Pa3JIMYHbIX CUCTEMAX OTCYETA.

Ha6sroneHue 1 06cyxKjeHe MeXaHU4eCKUX ABJeHUMH, Tpo-
HUCXOASANX B cUcTeMe oTcuéTa «Tesiexxka» Npu e€ paBHO-
MEepPHOM U YCKOPEHHOM /JIBUXKEHUM OTHOCHUTEJbHO KabUHeTa
dusuku.

JleHicTBYSA C BEKTOPAaMH CHJI: BbIIIOJIHEHHE 33/JaHUH 10 CI0XKe-
HHUIO M BBIYUTAHHUIO BEKTOPOB.
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IIpodosiceHue mab.

TemaTuueckmii
0JI0K, TEMA

OcHoOBHOe coepiKaHue

OcCHOBHBIE BH/ABI 1eITeIbHOCTH YYaIIHXCH
(Ha ypoBHe y4eOHBIX J1elicTBHA)

Bokpyr CosiHua. [lepBas
KOCMMHYeCKasi CKOPOCTb.

HeBecoMocCTb U eperpysKH.

PaBHOBecue MaTeprabHOMN
TOYKHU. AGCOJIIOTHO TBEpPJOE
TeJs10. PaBHOBecue TBEpJOro
TeJla C 3aKpenJéHHOHN 0CbI0
BpaujeHusa. MOMEHT CHUJIBI.
LleHTp TAXKeEcCTHU

HaGnioeHre u/Wiu NpoBeJieHHe ONBITOB, IeMOHCTPUPYIOLUX
3aBHCHUMOCTb YCKOPEHHS TeJsa OT IPUJIOKEHHOU K HEMY CHUJIBI

U MacCChI TeJa.

Ananu3 1 06'bsICHEHHE SIBJIEHUH C UCII0JIb30BaHUEM BTOPOIro
3akoHa HproToOHa.

PeuieHue 3a/jad ¢ UCHOJIb30BaHHUEM BTOPOro 3akoHa HeloToHa

Y IPaBUJIA CJIOXKEHHUs CHJL.

OnpepesieHre XKECTKOCTH NPYKUHBL.

AHasu3 cuTyanui, B KOTOPbIX HAGI0AAI0TCA ypyrue gedop-
Malli¥, U UX 00'bSICHEHUE C UCIIOJIb30BaHUEM 3aKoHa ['yka.
Pemrenue 3az1ay c ucnosib3oBaHueM 3akoHa ['yka.
HccnenoBaHye 3aBUCHMOCTH CUJIBI TPEHUS CKOJIbXKEHHU S

OT CWJIbI HOpMaJIbHOTO JAaBsieHUsl. O6GCyK/eHHe pe3yIbTaTOB
HCCJIeJOBAaHUS.

OnpepesieHue K03pPUIMEHTA TPEHHUS CKOJIbXKEHHUSI.

V3MepeHHe CUJIbI TPEHUS MOKOSI.

Pewrenue 3aZja4y ¢ UCno/b30BaHUeM GOPMYJIbI [JIsl CUJIbI TPEHUs
CKOJIBXKEeHHSI.

AHasiu3 IBUXKEHUs TeJl TOJIbKO MO/ IeiCTBUEM CUJIbI TSXKe-

CTH — CBOGOJHOTO NaJeHus.

O6bsicHEHHEe HE3aBUCUMOCTH YCKOPEHHUsI CBOGOJHOTO NMaJeHHUus
OT Macchl TeJia.

OueHKa BeJIMYUHBI CUJIBI TATOTEHUs, e UCTBYIOIEH MeXAy
JABYMs TeJslaMU (/11 pa3HbIX Macc).

AHanu3 [BWKEHUs HEGECHBIX TeJ MOJ eHCTBUEM CHUJIbI TArOTe-
HHs (C UCHOJIb30BAHHUEM [IOMOJIHUTENbHBIX UCTOYHUKOB HHPOP-
MalHH).




19338 6—/ "VANEND

3

PelreHue 3a/1a4 C WCMOJIb30BaHUEM 3aKOHA BCEMHUPHOTO TATOTeE-
HHUS U GOPMYJIbI AJIs1 pacy€Ta CUJbI TAKECTH.

AHaJ/Iu3 OpUTHHAJBHOI0 TEKCTA, OMHUChIBAIOIET0 NPOSIBJIEHUST
3aKOHA BCEMHUPHOTO TATOTEHUS; BbIOJHEHHE 3aJaHUN 10 TEK-
cTy (CMBICJIOBOE YTEHHE).

Ha6Jito/ieHue U 06CYK/eHHE ONBITOB 10 H3MEHEHUIO Beca TeJia
[PU YCKOPEHHOM [IBHXKEHHUH.

AHanus ycioBUH BO3SHUKHOBEHHSI HEBECOMOCTH U Iepe-
rPY3KH.

PelreHue 3a/1a4 Ha onpe/ieJieHHe Beca Tesa B Pa3JIUYHbIX
YCJIOBUSIX.

AHasus cuJ, JefdCTBYIOLMX Ha TeJI0, MOKOsILeecs Ha OMope.
OmnpeesieHue eHTPA TSXKECTH Pa3JIMYHbBIX TeJl

3akKkoHBbI coXpa-
HeHus (10 4)

HWmMmnynabc Tesa. UsMeHeHHe
uMInyJabca. UMnyJsbc cubl.
3aKOH cOXpaHeHUs UMIYJIb-
ca. PeakTuBHOE BMXKEHHE.
MexaHu4eckas paboTa U
MOILHOCTB. Pa6oTa cua
TSXKeCTH, yIpyroCTH, Tpe-
HuUs. CBSI3b 3HEPTHU U pa-
GOTHI.

[loTeHnMasbHaA aHeprus
TeJla, IOJHATOr0 HaJ, NMOBepX-
HOCTBIO 3eMJIH. [loTeHIMa/Ib-
Hasd 3Heprus CKaToM npy-
>KHUHBI.

KuneTunyeckas sHeprus.
TeopeMa 0 KHHETHYECKOH
3HEepruu.

Ha6roneHe U 06Cy»X/IeHHEe ONBITOB, IeMOHCTPHUPYIOIINX
nepejavyy MMIyJibca IPU B3aUMOJIEACTBUHU TeJI, 3aKOH COXpaHe-
HUS UMIIYJIbCAa IPU aB6COJTIOTHO YIIPYTOM U HEYIIPYyTroM B3aUMO-
IeWCTBUH TeJl.

AHasn3 cHuTyal Ui B OKpy»KalollleH >KU3HU C UCIT0JIb30BaHUEM
3aKOHA COXpaHEHHUS UMIyJibCa.

PacnosHaBaHUe fIBJIEHUS PeaKTHBHOIO JBHXXEHUsS B NPUpPOJe
u TexHuke (MC — 6uoJsiorus).

[IpyuMeHeHMe 3aKOHA COXpaHeHUsI UMIyJibCa AJisl pacyéTra
pe3yJ/IbTaTOB B3aUMOAENCTBHUA Tes (Ha MpuMepax HeyIpy-

roro B3anMO/IeHCTBUsl, yIPYroro IeHTPaJbHOT0 B3aUMO-
JeHCTBUS IBYX OJJMHAKOBBIX T€eJI, 0JTHO U3 KOTOPBIX HEINOJ-
BUKHO).

PeuieHue 3a/1a4 € UCNIOJIb30BAHUEM 3aKOHA COXPaHEHHUS UM-
nyJibca.

OnpepesieHre paboThl CUJIBI yIPYTOCTH IPH NOABbEME rpy3a

C UCNOJIb30BAaHUEM HEMOJBUXKHOIO U IMOJABHUKHOIO GJIOKOB.
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IIpodosiceHue mab.

TemaTuueckmii
0JI0K, TEMA

OcHoOBHOe coepiKaHue

OcCHOBHBIE BH/ABI 1eITeIbHOCTH YYaIIHXCH
(Ha ypoBHe y4eOHBIX J1elicTBHA)

3aKOH coOXpaHeHUsI MeXaHH-
4YeCKOH 3Hepruu

M3MepeHH e MOIHOCTH.

W3MepeHne NOTeHLMAJbHONW 3HEPTUH ynpyro AedopMHpoBaH-
HOU NpYyKUHBL.

W3MepeHNe KMHeTHYeCKOW 3HePTUH TeJa M0 AJKMHe TOPMO3HOTO
MyTH.

JKCIepUMeHTa/JbHOEe CPaBHEHHE H3MEHEeHHUs INOTeHLHaJIbHOU
W KMHETHU4YeCKON 3Hepruil TeJsa NpHU ABUXKEHUU N0 HAKJIOHHOH
MJIOCKOCTH.

JKCcIepHMeHTa/IbHas NpOBepKa 3aKOHA COXpaHeHUsl MexaHHu4e-
CKOM 3HEpruHy Npu CBOOGOJHOM MaieHHH.

[IpuMeHeHHe 3aKOHA COXpAaHEeHU MeXaHU4YeCKOH 3HepTruu
JJ1s1 pacyéTa MOTEeHLMaJbHOM U KUHETHUYECKON 3HEepTryuil Tesa.
PemeHnue 3azia4 c MCNO/Ib30BaHMEM 3aKOHA COXpaHEeHHUs Mexa-
HHU4YeCKOH sHepruu

Paszges 9. MexaHuy4

ecKue KoJsie6aHMs U BOJIHBI (15 4)

MexaHU4YecKHe
KoJsie6anus (7 4)

Kosie6aTesnbHOE ABUXKEHUE.
OCHOBHbIEe XapaKTePUCTUKHU
KOJIeGaHUU: TepHUOo/J, 4acTOoTa,
aMmmiauTygaa. MatreMatuye-
CKUU U NPY>KUHHBINA MasiTHU-
ku. [IpeBpalieHue sHepruu
MpY KoJieGaTeJIbHOM JIBUKe-
HUHU.

3aTyxawiye KoJiebaHHUs.
BbIHY>K/leHHbIEe KOJieGaHUsl.
Pesonanc

Hab6usrogeHue kosie6aHUM NoJ AEUCTBUEM CUJI TSXKECTU U yIpy-
rOCTHU U O6HApy»KeHHe N006HBIX KoJleGaHUH B OKpPY»KalolleM
MHupe.

AHasn3 KoJie6aHU U I'py3a Ha HUTH U Ha Ipy»KuHe. OnpejesieHne
4acTOThbI KoJle6aHUH MaTeMaTU4YeCKOT0 U NPY>KUHHOI'0 MasgTHHU-
KOB.

Ha6srofeHne U 06'bsICHEHHE SIBJIEHUS pe30HaHCa.
HUccnenoBanue 3aBUCMMOCTH IlepHoja Kose6aHUH MO/ABelIeHHO-
ro K HUTH rpysa OT AJUHBI HUTH.

[IpoBepka He3aBUCHMMOCTH IepHoAa KojebaHUU rpysa, nojBe-
LIeHHOTOo K JIEHTe, OT Macchl rpysa.
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Ha6stoseHue v 06CyKAeHHe ONBbITOB, JEMOHCTPHUPYIOLIUX
3aBUCUMOCTb NepHoJa KoJie6aHUH NPYXUHHOTO0 MasTHUKA

OT MaccChl I'py3a U KECTKOCTH MPY>KUHBI.

[IpuMeHeHUEe MaTEMAaTUYECKOTO U MPYKUHHOTO MasiTHUKOB

B KauecTBe Mo/ieJiel [1/is1 oMU CaHUs KoJleGaHUN B OKpYKaloLeM
MHUpe.

PelieHue 3a/ja4, CBsI3aHHBIX C BBIYHUCJIEHUEM UJIH OLL€HKOM
4acToThl (meproja) KoJieGaHu i

MexaHu4yeckue
BOJIHBI. 3BYK
(84)

CBolicTBa MeEXaHUYECKHUX
BoJIH. /lsinHa BoJsiHBI. Mexa-
HUYECKHEe BOJIHbI B TBEP/IOM
TeJie, ceicCMUYeCcKHe BOJIHbI.
3Byk. [poMKOCTb 3ByKa

U BbicoTa TOHA. OTpakeHUe
3ByKa. UH}pas3BykK U yabTpa-
3BYK

O6Hapy»KeHHe U aHAJIN3 BOJIHOBBIX sIBJIEHUH B OKPYKaloLeM
MHpe.

Hab6siojeHre pacnpocTpaHeHUsl MPOJOJbHBIX U MOMEepPeYHbIX
BOJIH (Ha MoJiesin) U OOHapyXeHHe aHAJIOTUYHbIX BUJ0B BOJIH
B Ipupoje (3ByK, BOAsSHBIE BOJHBI).

BeryvcieHue JJIMHBI BOJIHBI U CKOPOCTH PacHpOCTpPaHEeHUs
3BYKOBBIX BOJIH.

JKCIepUMeHTA/JbHOE OIpe/ie/ieHHue IPaHUL] YacCTOThI CJBIIINMBIX
3BYKOBBIX KOJIEGAaHU M.

Ha6so/jeHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM
YHCJIe C UCI0JIb30BaHUEM MY3bIKaJbHBIX HHCTPYMEHTOB).
HaGuarofeHre U 06bsICHEHUE SIBJIEHUS] aKyCTHYECKOr0 pe3o-
HaHca.

AHaM3 OpUrMHaNIBHOTO TEKCTA, HOCBALUIEHHOI'0 UCI0JIb30Ba-
HUIO 3ByKa (MJIM yJIbTPa3ByKa) B TeEXHUKe (3X0JIOKAIUSA,
yJIbTPa3BYK B MeJUIIMHE U JIp.); BbIMOJIHEHUE 33/IaHUH 10 TeK-
CTy (CMBICJIOBOE YTEHUE)

Pazaen 10. J1eKTpOMarHuTHOE MOJIe U 3JIeKTPOMarHUTHbIe BOJIHBI (8 1)

J/IeKTPOMarHuT-
Hoe 1oJie

JJIEKTPOMAarHMTHOE I0JIe.
JJleKTpOMarHUTHbIE BOJIHBI.

[TocTpoeHue paccykAeHUU, 060CHOBBIBAKIUX B3aUMOCBSI3b
3JIEKTPUYECKOT0 U MarHUTHOTO MOJIeH.
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IIpodosiceHue mab.

TemaTuueckmii
0JI0K, TEMA

OcHoOBHOe coepiKaHue

OcCHOBHBIE BH/ABI 1eITeIbHOCTH YYaIIHXCH
(Ha ypoBHe y4eOHBIX J1elicTBHA)

M 3/IeKTpomar-
HUTHbIE BOJIHBI
(64)

CBOMCTBA 3JIEKTPOMAarHUT-
HbIX BOJIH. [lIkaJsia asieKkTpo-
MarHUTHBIX BOJIH. McnoJsib30-
BaHHUE 3JIeKTPOMarHUTHBIX
BOJIH JJI1 COTOBOU CBSI3H.
JJleKTpOMarHMTHasa npupoja
cBeTa. CKOpOCTh CBeTa.
BosiHOBBIE CBOMICTBa CBeTa

JKcrepuMeHTalbHOE U3ydYeHHe CBONCTB 3JIEKTPOMArHUT-
HBIX BOJIH (B TOM YHCJIe C TIOMOIbI0O MOGUJIBHOTO TeJle-

doHa).

AHasny3 peHTreHOBCKHUX CHHMKOB 4eJIOBEYeCKOro opra-
HHU3Ma.

AHaJsiu3 TEKCTOB, ONIMCHIBAIOLINX TPOSABJIEHHUS 3JIEKTPOMarHUT-
HOTO0 U3JIy4YeHHUs B IPUPOJE: >KUBbI€ OPTAaHU3MBbI, U3J1yYeHHUsT
HebeCHBIX TeJl (CMBICJIOBOE UYTEHUE).

PacnosHaBaHMe U aHa/U3 Pa3JIMYHbIX MPUMEHEHUH 3JIEKTPO-
MarHUTHbBIX BOJIH B TEXHHUKE.

PemeHue 3a/ja4 ¢ Ucno/ib30BaHHeM GOPMYJI T CKOPOCTH
3JIEKTPOMAarHUTHBIX BOJIH, AJIUHbI BOJIHBI U YaCTOThI

cBeTa

Pazgen 11.

CBeToBbIe sABeHUs (15 4)

3aKoHBI pacnpo-
CTpaHeHHusl CcBeTa
(64)

HcToyHuku cBeTa. JlyueBas
MoJieJib cBeTa. [IpaMosinHe-
HOe paclnpocTpaHeHHe CBeTa.
3armeHuda CosHua u JIyHBbL
OTpaxeHue cBeTa. [ls1ockoe
3epKaJio. 3aKOH OTpakeHHus
cBeTa.

[IpesioMsieHUe cBeTa.

3aKOoH NIpeJIOMJIEHUA CBETa.
[TonHOe BHyTpeHHee oTpaxe-
HUe cBeTa. Mcnosib30BaHUe

Ha6stoseHre ONBITOB, AEMOHCTPHUPYIOIUX SIBJIEHUE IPSIMOJIH-
HEHWHOTO pacnpocTpaHeHUs cBeTa (BOSHUKHOBEHUE TEHU U IMOJIY-
TeHH), ¥ UX UHTepIIpeTaLus C UCII0JIb30BaHUEM MOHATHUSA
CBETOBOTO JIyya.

O6bsicHEHHE U MOJIeJIMPOBaHHe COJTHEYHOTO U JIYHHOTO 3aTMe-
HUH.

UccnenoBaHre 3aBUCMMOCTH yIJyia OTPa’KEHHsI CBETOBOTO Jiyda
OT yrJia najieHusl.

M3ydyeHHe CBOMCTB H306pakeHH s B IIJIOCKOM 3epKaJie.
HaG6uarogeHre U 06'bsICHEHHE ONBITOB IO MOJYYEeHUI0 U3006pake-
HUH B BOTHYTOM U BBINYKJIOM 3epKaJsax. Ha6atojeHue 1 06bsic-
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BHYTPEHHEro OTpaXeHus
B OINITUYECKHUX CBETOBOAAX

HEeHUE ONMbITOB MO MPEJOMJIEHHUIO CBETa Ha FPaHUIle Pa3JIUYHbIX
cpeJi, B TOM YHCJIEe ONBITOB C MOJHBIM BHYTPEHHUM OTPaXKeHHUEM.
HccnenoBaHue 3aBUCHUMOCTH yTJia IPeJIOMJIEHHUS OT yTrJja
MaJieHHsl CBeTOBOT 0 JIy4ya Ha IPaHUIle «BO3JyX—CTEKJIO».
Pacno3HaBaHUe SIBJIeHUH OTpaXKeHUs U NMpeJIOMJIeHUs] CBeTa

B IIOBCEJHEBHOM KU3HU. AHAJIN3 U 0O0bSCHEHHE SABJIEHUH
ONTHUYECKOr0 MUpPAXa.

PemeHue 3asa4y ¢ UCNOJb30BaHUEM 3aKOHOB OTpaKeHMUs

Y MpeJIOMJIEHUS CBEeTa

JIMH3BI U ONTH-
YyeckKHue Npu6opbl
(64)

JInH3a, X0/ Jiydyel B JIMH3e.
OnTuyeckasi cucteMa.
OnTuyeckue NpUGOPBHI:
doToannapaT, MUKPOCKOII

U TeJsieckoIl. [J1a3 Kkak onTuye-
cKas cucteMa. bin3sopykocTb
U 1aJIbHO30PKOCTb

[TosryyeHre M300pa’keHUH C MOMOIIBbI0 COOUPAIOLIEH U pacCeu-
Barolen JINH3.

Onpepenenrve GOKyCHOrO PacCTOSHUS U ONTUYECKON CHUJIbI
co6uparouiei JUH3bL.

AHasu3 ycTpoicTBa U IPUHLMIA AU CTBUS HEKOTOPBIX ONITUYe-
CKMX NpHU6OpOB: poToannapaTa, MUKpPOCKONa, TeJlecKomna

(MC — 6uoJiorusi, aCTPOHOMHUS).

AHasnus siBJIeHUH 6JIM30PYKOCTH U AAaJIbHO30PKOCTH, IPUHIIMIIA
nerictBust oukoB (MC — 6uosiorus)

Pa3ioxxkeHue
6eJIoro cBeTa
B crieKTp (3 4)

PassioxxeHue 6ejioro ceeta
B crieKTp. OnbiTel HeloTOHA.
Ci0keHMe ClleKTpaJIbHBIX
uBeTOB. /lucnepcus ceeta

HaGJirofieHUe 0 pa3JioKeHUI0 GeJIoro CBeTa B CIIEKTP.
Hab6sio/ieHre ¥ 0G'bsICHEHHE ONBITOB MO MOJIyYeHUI0 6esoro
CBeTa MpPH CJI0KEHUHU CBeTa Pa3HbIX I[BETOB.

[IpoBesieHUEe U O6'bSICHEHHE OMBITOB MO BOCIPUSTUIO [|BETA
NpeJMEeTOB NMPU UX HAGJIIOIEHUH Yepe3 LIBeTOBbIe PUIBbTPHI
(BeTHBIE OYKH)

Pa3zpen 12. KBanTOBbI€e siB/IeHUA (17 4)

HcnyckaHue
M NorJioleHue

OnseiThl Pe3epdopaa u niane-
TapHad MoJiesib aToMa.

O6cyx/ieHue ey onblToB Pe3epdopsa o uccieoBaHUIO
aTOMOB, BbIIBI)KEHHE THIIOTE3 O BO3MOXKHBIX pe3yJbTaTax
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OkoHuaHue mab.

TemaTuueckmii
0JI0K, TEMA

OcHoOBHOe coepiKaHue

OcCHOBHBIE BH/ABI 1eITeIbHOCTH YYaIIHXCH
(Ha ypoBHe y4eOHBIX J1elicTBHA)

CBeTa aToMoM
(44)

Mopgesb aTtoMa bopa. Ucny-
CKaHHeEe W NOTJIoNeHre CBeTa
aToMoM. KBaHThI. JInuHeHya-
Tble CIEKTPHI

ONBITOB B 3aBUCUMOCTH OT NpPEJI0/araeéMoro CTpOeHHUs1 aTOMOB,
dopmysMpoBaHUe BBIBOJIOB U3 Pe3yJIbTATOB ONBITOB.
06cyxieHe NPOTUBOPEYUH IJITaHETAPHOHW MOJEJIM aToMa

Y OCHOBaHMH I runoTe3bl bopa 0 cTaMOHAapHBIX OpOUTAX
3JIEKTPOHOB.

Ha6/1toieHYe CIJIOLIHBIX M JIMHEHYAThIX CIIEKTPOB U3JIy4YeHUs
pas/IM4HbIX BelecTB. O6bsCHEHHE JIMHEHYATBIX CIEKTPOB
HU3JIy4eHU s

CtpoeHue
aTOMHOrO fAApa
(64)

PaguoakTuBHOCTB. Asbda-,
6eTa- ¥ raMMa-u3JIydeHHUsl.
CTpoeHHe aTOMHOrO s14pa.
HyxksionHHasa Mozes b aTOMHOIO
aapa. UsoTonbl. PagrnoakTuB-
Hble peBpalleHusd. [lepuos
noJiypacmnaza.

JeiicTBUS paJOaKTUBHbBIX
W3JIy4YeHUH Ha XXMBble
OpraHU3MBbl

O6cyx/eHre BO3MOXKHBIX THIIOTE3 O MOJeJIsAX CTPOEH U Apa.
OnpejesieHre cocTaBa fjep N0 3aJaHHBIM MacCOBBIM U 3apsA0-
BBIM YMCJIaM U 110 IT0JIOXKEHHUIO B IEPUOJUYECKOU CUCTEME
aneMeHTOB (MC — xumMus).

AHaJ13 U3MeHeHHUs COCTaBa s1/pa U ero MoJI0KeHHUs

B NePUOAUYECKOH CHUCTEeMe NPU a-paJMOaKTUBHOCTH

(MC — xumus).

HccnemoBaHre TPEKOB @-4acTHI] 110 FOTOBBIM poTorpadpusm.
OGHapyXeHHe U U3MepeHHe paJuallMOHHOro GoHa C MOMOIbI0
JlO3UMETPA, OLleHKAa ero MHTEHCUBHOCTH.

AHanu3 6MOJIOTHYECKHUX U3MEHEHHUH, IPOUCXOASAIINX MO/,
JeUCTBUEM PaJAUOAKTUBHBIX U3aydeHU (MC — Guosorus).
Hcnoap3oBaHKe pa/JHOAKTUBHBIX U3JIyYeHUH B MeJJUIIMHE

(MC — 6uoJiorus)

ApepHblie
peakuuu (7 4)

fAnepHble peakuyu. 3aKOHBI
CoXpaHeHHUs 3apsiJ0BOr0

Pemenue 3a/a4 C UCIIOJIb3OBAHHWEM 3aKOHOB COXpAaHEHHUA
MaACCOBBIX U 3apAA0BBIX YHCeJI Ha onlpeJeJieHHe pe3yJibTaTOB
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W MaccoBOTO YU ceJl. JHeprusa
CBSI3U aTOMHBIX saep. CBA3b
Macchl U 3Hepruu. Peakyuu
CHHTeE3a U JieJIeHUs AJep.
HUctoynuku sanepruu CosiHLa
U 3BE3/I.

fnepHas sHepreTuka

AJlepHBbIX peaKLUi; aHa/Ju3 BO3MOXXHOCTH WJIM HEBO3MOXKHOCTH
A/epHOMN peaKLUH.

OueHka 3Hepruu CBS3U fep C UCNOJIb30BaHUEM POPMYJIbI
JNHIITelHa.

O6CcyK/ieHre TePCIEeKTUB UCI0JIb30BaHUS YIIPABJISIEMOTO
TepMOsIlepHOrO CUHTe3a.

O6cyx/1eHNe NPEeUMYILEeCTB U 3KOJOTHYEeCKUX 1Po6JeM,
CBSI3aHHBIX C 1/lepHOU aHepreTukor (MC — skoJsiorus)

IloBTOPUTE/ILHO-06061AI0IIMHA MOAY b (9 4)

CucremaTusanus
U 0600611eH1E
npeAMeTHOrO
coepKaHUs

Y OIbITA Jes-
TeJbHOCTH,
NPHOGPETEHHOTO
NP U3yYEeHUU
BCEro Kypca
duzuku

060611eHUEe COEePKAHUS
KaXX0T'0 U3 OCHOBHBIX
paszeJsioB Kypca pU3UKU:
MexXaHHUYeCKHe, TENJIOBbBIE,
3JIEKTPOMAarHUTHbIE, KBAHTO-
Bble SIBJIEHMUSI.

HayuyHbli1 MeTO/ TO3HAHUSA U
ero peasinsanusa B pusuye-
CKUX MCCJIeJOBAHUSIX.

CBs3b PU3UKH U COBPEMEH-
HbIX TEXHOJIOTHUH B 06J1aCTH
nepejayu uHbGopMalLuy,
SHepreTHKe, TPAHCIOpPTe

BoinosiHeHHe y4e6GHBIX 3aJ@aHUH, TPeOyIIIUX JAeMOHCTPALUHU
KOMIIeTEeHTHOCTEeH, XapaKTepHU3yLUX eCTeCTBEHHOHAYYHYIO
rPpaMOTHOCTb:

6 IPUMEeHEeHHUs MOJy4eHHbIX 3HAaHUH JIJI1 HAQyYHOI'0 00'bACHEHUA
dusnyecKkUx AABJIEHUH B OKpy:Kalolledl Npupoje ¥ MOBCeJHEB-
HOH JKM3HH, a TAKXKe BbIABJIEHUs PU3NUECKUX OCHOB psija
COBpPEMEHHBIX TEXHOJIOTUM;

6 NpUMeHEeHHUs] OCBOEHHbIX 3KCIepUMeHTa/JbHbIX YMEHUHN [
nccae0BaHUsA PU3UUECKUX AIBJ€HUH, B TOM YHC/e A5
MPOBEPKH F'MIIOTE3 U BhIABJIEHNUSA 3aKOHOMEPHOCTEM.

Pemenne pac4yé€THbIX 3a/ia4, B TOM YHCJ/e IpeAloJaralnliux

HCNOoJb30BaHUe GU3NUEeCKOW MOJiesId U OCHOBAHHBIX Ha COJep-

»KaHWH pa3JIMYHbIX paszesoB Kypca PU3UKHU.

BrinosiHeHHe U 3aljUTa IPYNNOBBIX UM UHAWBUAYAJIbHbBIX

MPOEKTOB, CBSI3aHHBIX C COJepKaHUeM Kypca GU3UKU




