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PabGouasi mporpamMMa mo (pu3uKe Ha YPOBHE OCHOBHOTO
o011ero o6pa30BaHuS COCTaBJIeHA HAa OCHOBE IIOJIOXKEHUH U
Tpe 60BaHUM K pe3yjIbTaTaM OCBOEHHS Ha 0a30BOM ypPOBHE
OCHOBHOII 00pa30BaTeILHOM MPOTrPaMMEI, IPEeaCTaBIeHHBIX
B ®epgepajlbHOM T0 CydapCTBEHHOM 00pa30BaTEIbHOM
CTaHOaApTe OCHOBHOro obirero 06 pazoBaHusa (PI'OC O0O0),
a TakXe C y4étoM [IpuMepHOM IMporpaMMbl BOCIUTAHUS U
KoHnenmuu mpemnogaBaHusi yueOHOro nmpegmera «®Ou 3uKa»
B o0pa30oBaTeIbHEIX OopraHu3alusax Poccutickou
depepanum, peanu3yoimx OCHOBHBIE
00111e06pa3oBaTeIbHEIE TTPOTPAMMEBI

NMOACHUTEJIbHAA 3AMUCKA

ConepzkaHue ITporpaMmal HanpaBJIEHO Ha
dbopMHUpOBaHNE €CTe CTBEHHOHAY4YHONM TI'PaMOTHOCTH
y4dalmuxcsa ¥ OpraHu3aluio u3ly 4YeHus OGU3uKU Ha
OesiTeIbHOCTHOU OCHOBe B Heu YYUTEIBAIOTCS
BO3MOZKHOCTH IHIpeaMeTa B peajlu3aluu TpeOoBaHUHU
oI ocC OOO KK [OJIaHUPYEMBEIM JIMYHOCTHBEIM WU
MeTanpegMEeTHBEIM pe3yJibTaTaM oOOydYeHUsl, a TaKXKe
MeXKIpeaMeTHbIe CBSI3U €CTECTBEHHOHAYUYHBIX Y4YeOHBIX
IpenMeTOB Ha YPOBHE OCHOBHOT'O 00IIero o6pa3oBaHus

B nmOporpamMme oOmnpenensioTCA  OCHOBHBIE  IIeJN
n3ydyeHusas (GUIMKM Ha YPOBHE OCHOBHOTO 0OIIero
oOpa3oBaHus, IIJIaHUPyeMble pe3yjb TaThkl OCBOEHUS
Kypca GDU3NKU: JINYHOCTHEIE, MeTalnpegMeTHEIE,
npenoMeTHBIE (Ha 6a30BOM YPOBHE)

IIporpamMMa ycTaHaBIMBAeT pacupenejieHne yd4eOHOTo
MaTepuasa I1o rogmaM obydyeHus (II0 KjaccaM), mIpenjaraeT
OPUMEPHYI0 TIIOCJIeNo BaTeNIbHOCTh UIYYEHUS TeM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTUSA TIped  METHOTO
comep:XaHUsA U y4U4ETe BO3PACTHEIX OCOOEeHHOCTEN
yYaIminxcs, a TakXke IIpUMEpPHOe TeMaTHu4ecKoe
IJIaHUpOBaHUE C YyKasaHHEeM KO JIM4YecTBa 4YacoOB Ha
u3ydyeHUe KaxXAoW TeMBl U MPUMEPHOM XapaKTepu CTUKOM
y4eOHOM OesATEeJIbHOCTH y4allluXCs, pPeajyiu3yeMoM IIpu U3y
YEeHUU 3TUX TEM

I[IporpamMmMa MOXKeT OBITH HMCIIONIb30BaHA YYUTEISIMU KakK
OCHOBA [JIsl COCTaBJIEHUS CcBoux pabouux mporpamm I[Ipu
pa3paboTke pabo uelr mOporpaMMbl B TeMaTHYECKOM
IJIAaHUPOBAHWY [OOJIKHEL OBITH YYTEHH BO3MOXKHOCTHU
HUCIOJIb30BaHUSA 9JIEKTPOHHEIX (11 pPOoBHIX)
oOpa3oBaTENbHBIX  PECYPCOB, SBASAIOUIUXCA  yuebOHO-
METOOUYEeCKH MM  MaTepHanraMu  (MyJIbTUMEOUNHBIE
OporpaMMBbI, SJIEKTPOHHEIE YYeOHUKM U 3aJavyHUKWY,
9JIEKTPOHHBIE OUOJIMOTEKU, BUPTyalibHBIE J1abopaTopuy,
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UTPOBBIE IIPOTPaAMMEI, KOJUIeKIuM IUudPOBEIX 006pa
30BaTEJILHBIX PECYPCOB), pPEanU3yIoIINX OUIAaKTHYEeCKUe
BOo3MOK HOcTu MKT, comepzKaHue KOTODPHEIX COOTBETCTBYET
3aKOHOJaTeNnb CTBY 00 06pa30BaHUU

PabGouyast mporpaMma He CKOBBLIBAET TBOPUYECKYIO WHU
IUaATUBY Y4YHUTEIEeN U IIPeHOoCTaBIIsieT BO3MOIXKHOCTH MIJIs
peanu3aluy  PA3TUYHBIX METOOWYECKHX IIOOXOOOB K
mperomaBaHui0 (QU3WKM IIPU  YCJIOBUU COXPAHEHUS
00si3aTenbHOM YaCTU COomepKaHusg Kypca
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OBLLAA XAPAKTEPUCTUKA YYHEBHOIO MPEOMETA «®U3NKA»

Kypc ¢usukm — cucreMmooOpas3yIomuil Ojisi eCTECTBEHHO-
Hay4YHBIX Y4YeOHBLIX TIPEIMETOB, IIOCKOJIBKY (pu3ndeckKue
3aKOHBI JIe’KaT B OCHO Be TIPOIIECCOB U SBJIEHUH,
u3y4yaeMbIXx XuMuedn, Ouojormei, acTPOHO MuHeH wu
dusnyeckoii reorpadpmeirr dulmKa — OTO IIPEeOMeT,
KOTOPBIM He TOJIBKO BHOCUT OCHOBHOM BKJIa B
€CTeCTBEHHOHay4YHYyI0 KapTUHY MHUpPa, HO U IIPefoCTaBiiseT
HauboJiee sicHble OoOpas3llbl MPUMEHEHUsT Hay4yHOIo MeTofa
IO3HaHUS, T € criocoba IoJIydeHUsI JOCTOBEPHHBIX 3HAHUMN O
mupe HaxkoHern, ¢pu3mka — 3TO IpegMeT, KOTOPHIM Hapsaoy
C IOPYTUMU eCTeCTBEHHOHAYYHBIMU IIpegMeTaMU [OOJIKEeH
OaTh IIKOJIbHUKAM IIpefcTaBlieHue 00 yBIEKaTeIbHOCTHU
Hay4YHOTO WHCCJIe OOBaHUS U PamoOCTH CaMOCTOSTEJIBHOTO
OTKPBITUS HOBOTO 3HAHUS

OmnmHa m3 TJIaBHBIX 3aja4 (PU3NYeCcKOoro o6pa3oBaHUSI B
CTPYKType€e ob1rero oOpa3oBaHusa COCTOUT B
dbopMUpPOBAaHUM €CTECTBEHHOHAy4Y HONM TI'PaMOTHOCTU U
MHTepeca K HayKe y OCHOBHOM MacChl oOydalo IIUXCH,
KOTOphble B OajibHeHnIneM OyOyT 3aHSThHI B CaMBIX Pa3HO
oOpa3HbIX chepax mesTenbHOCTH Ho He MeHee BaxKHOMU
3amadyell SAB JIIeTCSA  BBIABJIIEHME UM TOOTOTOBKA
TaJlaHTJIUBBEIX MOJIOOBIX JIIOAe¥ MOJiss TIPOAOJIKeHUs
obpa3oBaHUsS U HajibHeUIIeW npodeccuoHaldb HOU

OessTeIbHOCTH B oOiacTtu €CTEeCTBEHHOHAYYHEBIX
HCCJIENOBAHUM M CO3OAHHUHM HOBHIX TexXHOJIOTHuM COorjIacHO
IPUHSATOMY B MeXKOyHa poaoHOM CoO00IIIecTBe

onpepenennio, «EcTecTBeHHOHay4YHass rpa MOTHOCTH -
3TO CIIOCOOHOCTHh 4YeJIOBeKa 3aHWMMaThb aKTUBHYIO T'pazxk
OAHCKYIO TIIO3UIIUI0 TII0 OOIIeCTBEHHO 3Ha4YUMBIM
BOIIpOcCaM, CBsI3aH HBEIM C €CTECTBEHHBIMM HayKaMHU, U €ro
T'OTOBHOCTbH HMHTepeCcOoBaAThCA €eCTeCTBeHHOHAaY4YHBIMH
ugeasmMu HaydyHO TI'paMOTHBEIM 4YeEJIOBEK CTPEMUTCS
y4acTBOBaTh B apryMeHTHUPOBAHHOM OOCYXKIEHUU MIPO
O71eM, OTHOCSIIUXCSI K eCTEeCTBeHHBIM HayKaM u
TEXHOJIOTUSAM, YTO TpebyeT OT HEero CJenyoniux
KOMIIETEHTHOCTEH:
—Hay4YHO OOBSICHSITh SIBJIEHUSI,
—OlleHuBaTh u IOHUMAaTh 0COBEHHOCTH HAy4YHOTO
ucciengoBaHus,
—HUHTEPHPETUPOBATh HOaHHBIE U HCIOIb30BaTh Hay4YHBIE
OOKa3a TeJIbCTBa OJId IIOJIYyYEeHHNsA BEIBOOOB »
HN3yuyeHne ¢u3UKU CIIOCOOHO BHECTH PEIMIAIONINE BKIaj B
dbopMH poOBaHUME €CTECTBEHHOHAy4YHOM TI'PaMOTHOCTHU
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00yYarommxcsi

UEJTN N3YHEHNA YHEBHOIO NMPEOMETA «®U3NKA»

Llenmu u3y4denuss GU3UKHU Ha YPOBHE OCHOBHOI'O OOIIETO
obpa3oBa HUA onpeneneHbl B KoHllenum mpenopgaBaHUS
y4eOHOTO IpeagMeTa
«®du3mKa» B 00pa30BaTENIbHLIX OpPraHW3alusaXx PoccuicKoM
depnepa AU, peanu3ynoumx OCHOBHEIE
00111e00pPa30BaTEILHEIE IIPOTPAMMEI, YTBEPKOEHHOU
pemtenuem  Komnmerunm  MuHHCTEPCTBA  IIPOCBEIIEHUS
Poccutickon ®enmeparlini, IPpoToKoi oT 3 mekabps 2019 r Ne
I[TK4BH
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Lenu uzydyeHus GuU3nKU:

—mupuobpeTeHrne NHTEpPeca U CTPEMJIIEHUS 00yYarOInXCs
K Hay4d HOMY WM3Y4YEHUIO MPUPONLI, pa3BUTUE UX
UHTEJJIEKTya/IbHBEIX 1 TBOPYECKUX CIIOCOOHOCTEMH;

—Ppa3BUTHE TPEeNCcTaBIeHWN O HAayYHOM METOAE ITO3HAHUSI
u ¢dbopMU pOBaHUE MCCIIENOBATEJILCKOTO OTHOIIEHUS K
OKPYZKaIoIllUM SIBJI€ HUSIM;

—dopMUpoOBaHUEe HAy4YHOTO MUPOBO33PEHUSA Kak
pe3ynbTaTa K3y YEeHUS OCHOB CTPOEHUS MaTepuu u
dbyHOaMeHTaJIbHBEIX 3aKOHOB (PU3UKY;

—dopMUpOBaHUE TIPEACTABJIEHUNM O pou GUIUKU I
pa3BUTUSA OPYTUX €eCTEeCTBEHHBIX HAYK, TEXHUKU U
TEeXHOJIOTUH;

—pa3BUTHE IPENCTaBIeHUN 0 BO3MOXKHEIX chepax
Oynyuie npo deccruoHanbHOM OesATeTbHOCTH, CBSI3aHHOMU
Cc GU3UKOI, ITOATO TOBKA K JaibHENIIeMy 00y4eHUIO B
9TOM HaIlrpaBjieHuH [[OCTUIKEHME 3TUX I1eJied Ha YPOBHE
OCHOBHOTO 0011eT0 06pa3oBa

HUs oO6ecnednBaeTCsl pelleHrueM CIeOyIoIMuX 3amad:

—npuobpeTeHre 3HAHUUW O [OHUCKPETHOM CTPOEHUU
BeIIleCTBa, o] Me XaHUYIECKUX, TEIIJIOBHIX,
9JIEKTPUYECKHUX, MAaTHUTHHBIX ¥ KBAHTO BHIX ABJIEHUSX;

—npuobpeTeHre yYMEHUN  ONUCHBATh UM OOBSICHATH
¢u3nveckre B JIEHUS C UCIOJIb30BaHUEM IOJIyYEeHHBIX
3HAHUU;

—OCBOEHUNE METOJOO0B DpEeIIeHUs IPOCTEUINNX pPaCYETHHIX
3aad C HC TOJIb30BaHUEM (PU3INYECKUX MOoIeJien,
TBOPYECKUX U NTPaKTH KOOPHUEHTUPOBAaHHBIX 3a0ady;

—pa3BUTHE yMeHUHN HaOJIIoOaTh NPUPONHBIE SBIEHUS U

BEHITIOJTHSITE OMBITHEI, nabopaTopHEIe paboTeI u

9KCIIEePUMEHTAIbHbIE HCCIIeno BaHUS c

WCIOJIb30BaHUEM U3MEPUTENHHBIX TPUOOPOB;
—OCBO€HUE IPHUEMOB paboTsl C uHdopMalnren

¢u3nYeCcKoOro comep XKaHUs, BKIIOYas HHpOpMaIUio O
COBPEMEHHBIX HOOCTUXKEHUSAX (UIUKU; aHalnu3 u
KPUTUYECKOE OlleHUBaHue MHPOPMAIIUY;

—3HaKOMCTBO co chepamn npodeccruoHaabHOU
OesaTelIbHOCTH, CBA 3aHHBIMH C (HuU3uKOHU, u
COBPEMEHHBIMM TEXHOJIOTUSMK, OCHO BaHHBIMU Ha
OOCTUXKEHUAX PU3UYECKOU HayKU

MECTO YYEBHOI' O MNMPEOMETA «®U3NKA» B YHEBHOM
MNNAHE

B coorBerctBHH ¢ OI'OC OOO @Quluka SABILETCH
00s13aTeJIbHBIM ITPeOgMEeTOM Ha yYPOBHE OCHOBHOT'O OOIIEero
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obOpazoBanusa [laHHasi OporpaMMa IIpeaycMaTpHUBaeT
nsydyeHue ¢pusukm Ha 6a30BOM ypoB He B o0béMe 238 u
3a Tpu roma oOOydyeHUss Mo 2 Y B Hememwo B 7 u 8
Kjlaccax M 1mo 3 4 B Hemesno B 9 Kjacce B TeMaTtnueckoM
IIjla HUpOBaHUM OJjid 7 U 8 KJIaCcCOB NIpearoaraeTcs pe3eps
BpeEMEHHU, KOTOPHIM YYUTEJIb MOXKEeT HCIOIb30BaTh IIO
CBOEMYy YCMOTpPEHUIO, a B 9 Kjacce — IIOBTOPUTEIBHO-
obOobuaronu Mooy ib
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COAEPXAHUE YYEBHOIO NPEQMETA «®U3UKA»

7 xnacc

Pazgenx 1. ®Pusmka M €€ Ppojdb B IIO3HAHHH
OKpPY2KaIoIllero Mmupa
dusukKa — Hayka o mpupome SBineHwus npuponsl (MC)
du3nye CKHe SBJIEHUS: MexaHu4deCKue, TeIJIOBhIE,
3JIEKTpUYEeCKUue, Mar HUTHBIE, CBETOBbIE, 3BYKOBEIE
Odu3nudeckKkue BeJIUYUHBI HM3MepeHue @GU3NIECKUX
BenmuuuH Qdu  3udeckue npubopsl IlorpeurHocTh
usMepeHUU MexayHapogHas CUCTeMa eOUHUIL
Kak ¢usmka U Opyrme ecTeCTBEHHBIE HayKN M3y4daloT
opupony EcTecTBeHHOHaAy4YHEBINI MEeTO[, IO3HaHUA:
HabmogeHue, IOCTaHOBKAa Hay4YHOTO BOIIPOCa,
BBIOBUXKEHHNE TUIIOTE3, OSKCIIEPHUMEHT II0 IIPO BepKe
TUIIOTES, oObsICHEHUE HabmIogaeMoro SBJIEHUS
Onuncanne pU3NYECKUX SIBJIEHUU C IIOMOIIBIO MOoJeyien
demoncmpayuu
1 MexaHuuyeckue, TEIJIOBHIE, 3JIEKTPUYECKUE,
MarHUTHBIE, CBe TOBLIE SIBJIEHUS
2 dusnveckue MpuOOPHl U IIpollenypa OPsIMBIX
u3MepeHuH aHa JIOTOBBEIM M HUMPOBLIM IIPUOOPOM
JIa6opamopHbie paGombt U ONbIMbI?>
1 OnpepneneHue LeHH OeJI€HUS MIKAIBl U3MEPUTEIBHOTO
npu 6opa
2 V3amepeHUue pacCTOSTHUU
3 Hsmepenune o0bEMa KUIKOCTH U
TBEpHoro temna 4 OnpepgeneHue pa3MepoB
MaJIbIX TeJl
5 H3meperue TeMIIepaTyphl npu IIOMOIIH
JKUOKOCTHOTO TEPMO MeTpa U JaTduKa TeMIepaTyphl
6 IlpoBemeHUe HCCIEeOOBaHUS II0 MIPOBEPKE TUIOTE3HL:

IaIbHOCTD nmosiéra HIapuKa, OYIIeHHOT O
TOPM30HTAJIbHO, TeM OOombIlle, YeM OOJILbIIle BLICOTa
mycka

Pazgen 2. IlepBoHaudajidbHBbIE CBEJEHHUSI O CTPOEHHUH

BelllecTBa

CTpoeHHe BeIleCcTBa: aTOMbBI U MOJIEKYJIB, UX pa3Mephl
OmBITHI, IOKa3bIBaloIue OHUCKpPEeTHOe CTPO€EeHUEe
BelllecTBa




! MC — 3JIEMEHTEHI COOepIKaHUS, BKJTIOYAIOIIHE
MeXIIpeIMEeTHbLIEe CBSA3M, KOTOPEIE IIOOAPOOHEee PacCKpPHITHI B
TeMaTHUYeCKOM IIJIAaHUPOBAHUU

3meck W mgajee MOPUBOOUTCS PACIIMPEHHBIH MOepedYeHb
mabopaToOpHBIX pa OOT U OMNBITOB, U3 KOTOPOTO YYUTEIIb
memaeT BBIOOP IO CBOEMY yCMOTpPE HHUIO M C YYETOM CHOHCKA
9KCIIEPHUMEHTAaJIbHBIX 3aHaHHﬁ, IIpenjlaraeMblX B PpPaMKaX
OI'S mo dusuke
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IOBuxxeHme dYacTull BemiectBa CBsA3b CKOPOCTHU
OBUXKEHUsI dYacCTUIl C TeMIeparypoui DBpoyHOBCKoOe
oBuxkeHue, puddysusa Bslammomell CTBHMe  YaCTHUI]
BellleCTBa: IPUTSIZKEHUEe U OTTaJIKuBaHUe

ArperaTHBIE COCTOSIHUHSI BeIleCTBa: CTPOEHHUEe Ta30B,
JXKUOKOCTEM U TBEPHABIX (KPUCTAZIMYECKUX) Tel
B3anmMOCBsA3p MEXKOY CBOM CTBaAaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSAX U KX aTOM HOMOJIEKYJISIPHBIM
ctpoeHueM OCOOEHHOCTHU arperaTHEIX COCTOS HUM BOILI

demoncmpayuu

1 HaGmmoopmeHune OGPOYHOBCKOTO

oBuxkeHus 2 HaOmromeHue

oudpdy3nu

3 Hab6mronenue SIBJICHUH, OOBSACHSIIOIUXCS
IIPUTSAKEHUEM HUIu OTTAJIKUBaAHUEM YacTHIL
BelecTBa

JlabopamopHble pa6ombl U ONbIMbl

1 Omenka pgwaMeTpa aToMa MeTOmoM PsimoB  (C
ucronb3oBanueM poTorpaduii)

2 OnwITH IO HaOJIIOOEHUWIO TEIIJIOBOTO PACIIMPEHUNS ra30B

3 OIBITH o oOHapPyzKEHUIO OelCTBUS CUui
MOJIEKYJIAPHOTO IIPU TAXEHUS

Pa3gen 3. [IBUKeHHe M B3aHMOOeHCTBHE TeJl

MexaHn4deckoe OBU2KEHUE PaBHOMepHOE u
HepaBHoOMepHOoe [OBU xkeHue CkopocTth CpepgHasa
CKOPOCTb IIpM HEpPaAaBHOMEPHOM OBUXKEe HUU PacdéT myTu
U BpeMeHU OBUXKEHHUSA

ABneHue mHepnuM 3aKOH HHePIHUUM B3aumopelnicTBHEe
TeJl KaK IpuYMHa U3MEHEHUS CKOPOCTHU OBUXKEHUS Tel
Macca KaK Mepa MHEPTHOCTH Tena [IJIOTHOCTh BeliecTBa
CBsI3b MJIOTHOCTU C KOJIM YECTBOM MOJIEKYJI B eOUHUIIE
o0BbEMa BelecTBa

Cuna Kak xapaKTepUCTHKa B3auModeucTBusa tena Cuiia
YyIIPYyTro CTH U 3aKOH ['yvka MiamMepeHHEe CHUIIBI C ITIOMOIIILIO
ouHaMoMeTpa fB JIeHHe TATOTeHUS U CHuJla TSXKECTU
Cuna TsaxXecTu Ha Opyrux Ija Hertax (MC) Bec Tena
HeBecomocTth CriozKeHUE CUJI, HallpaBJIeH HBIX 10 OOHOU
npsamou PaBHopelicTBylomlaa cun Cuia TpeHUusa TpeHue
CKOJIbXKEHUS U TPeHUe MoKosI TpeHue B IPUPOAE U TEXHUKE
(MC)

demoncmpayuu

1 HaOnromeHrne MeXxaHU4YeCKOr' 0 OBUIKEHUS Tejia



2 I3mepeHNne CKOPOCTHU IIPAMOJIUHENHOT O
oBuxkeHus 3 HaGmromeHue sSABIEeHUS MHEPIUU

4 HabmiogeHUe U3MEHEHUSI CKOPOCTHU IIPU
B3aumMmopencTsuu Tena 5 CpaBHEHHME MaccC II0
B3aWMOJEUCTBUIO TEI

6 CrozxxeHUe CUJI, HAalIpaBJI€HHEBIX 10 OOHOW HIPSIMOU
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JlabopamopHble pa6ombl U ONbiMbl

1 OmpepmerieHHue CKOPOCTHM PaABHOMEPHOTO OBUIKEHUS
(mrapuka B XXKMOKOCTH, MOJENIU 3JIEKTPUYECKOT 0
ABTOMOOMIISI U T I )

2 OnpepgerneHue cpeOgHeM CKOPOCTHU CKOJIbXKeHUsI OpycKa
WY II1a PUKA I10 HAaKJIOHHOM MJIOCKOCTH

3 OmpepeneHue MJIOTHOCTHU TBEPHOTO Tejia

4 OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTL PaCTIKEHUS
(me dopmarnnu) MPyKUHBL OT IPUIIO0KEHHON CUJIIBI

5 OmneiTel, OEMOHCTPHPYIOIIME 3aBUCUMOCTL CHIJIBL
TPeHUs CKOJIb JKEeHUS OT Beca Tejla M XapaKTepa
COIIPHUKAacaloIuXCs II0BePX HOCTEeU

Pa3sgen 4. [JaBienue TBEPALIX TeJI, )KUIKOCTEH U ra30oB

HaBmenmne CroocoOGbl YMEHBIIEHUS ¥ yBEJIMYEHUS
naBrneHus [laB JleHHe ra3a 3aBUCUMOCTD MaBII€HUS ra3a OT
o0béMa, TemIiiepaTtyphl Ilepemava OaBIeHUST TBEPOBIMU
TeJlaMM, JXKUOKOCTAMH M Tra3aMu 3akoH Ilackansa
ITHeBMaTU4YeCcKHe MaIllMHBI 3aBHCHUMOCTH OaBJjie HUS
JKUOKOCTH OT THayOmHBI [mOpocTaTUYeCKUM IIapamoKC
Co00 miarormiuecs cocynbl ['mopaBIuyYecKrue MeXaHu3MbI

Atmochepa 3emnum U aTMochepHOe  OaBJieHUue
ITpuYmHBI Cyllle CTBOBAHUS BO3OYIIHON OOOJIOYKH 3€eMIIH
Oneir Toppuuennu N3 wMepenme aTMochepHOTro
OaBJIeHusI 3aBUCUMOCTBh aTMOCGEepHOTO [aBIEHUS OT
BBEICOTBEI HAQ ypPOBHEM MoOpsi [IpuOOpHl OnIsT HU3MEPEHUS
aTMochepHOro maBjIeHUS

IemcTBMEe KUOKOCTH U Ta3a Ha IOTPYKEHHOE B HUX
Terno BreiTanm KuBallilasi (apxuMemaoBa) cuila 3aKOoH
Apxumepna IlnaBanue Ten Bo3gyxoriaBaHue

demoncmpayuu

1 3aBuCHUMOCTH OJaBJIeHUS ra3a OT

TeMnepartypsl 2 Ilepenaya maBineHus

JKUIOKOCTHIO U Ta30M

3 Cooburaromnuecs

cocynnl 4

T'ugpaBnu4deckuu

mpecc

5 TIposBneHue meucTBUSA aTMOC(HEPHOTO OaBJIE€HUA

6 3aBUCHMMOCTD BLITAJIKHMBAIOIIENW CHJIBI OT 00BbEMA

MOTPYZKEHHON YaCTH Tejla U IMJIOTHOCTH XKUIKOCTH
7 PaBeHCTBO BBITAJIKUBAIOMIEM CUIIBI BECY BHITECHEHHOM
KUOKO CTU



8 YcnoBue nnaBaHUs Tel: IIJIaBaHUE WU NOTPyXKEHUE Tell
B 32 BUCUMOCTH OT COOTHOIIEHUS IIJIOTHOCTEHU Tejla U
KUOKOCTU

JlabopamopHble pa6ombl U ONbIMbl

1 UWccrnepoBaHHe 3aBHCHUMOCTH Beca Tejla B BOome OT
o0BbEMa orpy KEHHOU B XKUIOKOCTh YacCTU Tejla
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2 OmnpepersieHUe BBEITAQJIKUBAIOIEN CUIIBI, OEUCTBYIOIIEH
Ha TeJIo, MOTPYXKEHHOE B JKUIOKOCTh

3 TIpoBepkKa HE3aBHCHUMOCTHU BBITAJIKUBAIOIIIEM CHIIHI,
OEeUNCTBYIO el Ha TeJI0 B XKUOKOCTH, OT MaccCHl Teja

4 OIBITHI, IEeMOHCTPUPYIOIINe 3aBHUCUMOCTD
BBEITQJIKMBAIOIEN CHUJIBI, MOEUCTBYIOIIEM Ha TeJ0 B
KUOKOCTHU, OT OOBEMa IOrpy IKEHHOU B ZXKUOKOCTD
YacCTH Tejla U OT IJIOTHOCTU KUOKOCTU

5 KoHCcTpyupoBaHUE apeomeTpa 1282051
KOHCTPYyHUPOBaHHe JIOOKX W oIpefaeseHue eé
rPy30H0ObEMHOCTH

Paspgen 5. Pabora ¥ MOIITHOCTL. DHEPrus

MexaHnuyeckasa paborta MOITHOCTb

IIpocThie MexXaHWM3MBI: pHYAr, OJIOK, HAaKJIOHHAS
IIJIOCKOCTh IIpaBmiio paBHOBecusi pbldara lIlpmmeHeHUe
IpaBujla paBHOBeCHsI Dpbldara K OJIOKy «30J0Toe
npaBuyo» MexaHuku KIIIl @OpoCTEIX MeXaHUu3MOB
ITpocThie MeXaHU3MHEI B OLITY U TEXHUKE

Mexannueckas SHeprusa Kunetrnueckas u
noTeHIManbHasa sHep rus [IpeBpallleHue OOHOTO BHUAa
MEeXaHUYEeCKOU SHepruu B Opyrod 3aKOH COXpaHeHUs
SHEepPruu B MeXaHUKe

lemoncmpayuu

1 IIpuMephI IPOCTHIX MEXaHU3MOB

JlabopamopHbie pa6ombl U ONbIMbl

1 Onpenenenue pabOThl CUJIBI TPEHUS IIPU PaBHOMEPHOM

OBHXKe HUU Tejla 10 TOPU30HTAJIbHOU IOBEPXHOCTHU

2 UccnepmoBaHKe yCJIOBUM paBHOBECHS

pridara 3 Mamepenne KIIII HaKJIOHHOM

IIJIOCKOCTH

4 V3y4yeHHe 3aKOHa COXpPaHEHHUSA MEeXaHUYEeCKOu

SHepruu

8 knacc

Pa3gesn 6. TermtoBbIe sSIBJICHHSI

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHOKNHETUYECKOM!
TEOPUU CTPOEHUS BelllecTBa Macca ¥ pa3Mephl aTOMOB U
MOJIEKYTI OIIBITHI, IO TBEPKIAOIIIIE OCHOBHEIE
TIOJIOKEHUS MOJIEKYITPHOKHHETHYE CKOM TEOPHUU

Mogenu TBEPHOOTO, KHUOKOTO ¥ Ta3000pa3HOTOo
cocTosIHUM Bemie cTBa Kpucramnmuuyeckue m aMopdHLIE
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Tena OOBbsICHEHNE CBOMCTB ra30B, JKUIOKOCTEM U TBEPHOBIX
TEeJI Ha OCHOBE IOJIOKEHHUM MOJIEKY JISPHOKUHETUYECKOU
Teopun CwMmauyuBaHHE UM KallUJJISPHBIE sBJIe HUS
TernoBoe pacuUIiupeHUeEe U cxKaTue

Temnepatypa CBs3b TeMIepaTypel CO CKOPOCTBIO
TEIIJIOBOTO OBU KEHUS YaCTHUI]
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BuyTpeHHsSsS SHeprusa CrocoOn! U3MEHEHUs
BHYTPEHHEN SHep TUM: TeIlljlollepefada M COBEPIIEHUE
pabGoTel Bupmnl Temsonmepemadu: — TEMNJIOHIPOBOOHOCTD,
KOHBEKIIUSA, U3JIy4eHue

KonuyecTBO TennoTel YOenbHasi TEIIO0EMKOCTh
BelllecTBa Te mI0o0OMeH U TEIJIOBOE PaBHOBECUE
YpaBHeHHe TelsioBoro GanaHca [InmaBneHue u
OTBep[eBaHNWe KPHUCTAJIJINUYECKUX BEUIeCTB Y[Oelb Has
TerJioTa miaBieHus IlapooOpa3oBaHue U KOHOEHCAIIUSI
Hcna perne (MC) KuneHnue YaenbHasi TejiaoTa
napoo6pa3oBaHUs 3aBU CUMOCTL TeMIepaTyphl KUIIEHUS
oT atMochepHOTO HaBIEHUSA

BraxxHOCTH BO3OyXa

DHeprusd TOIIMBa YOejbHas TeIJoTa CrOpaHusd

IMpuHmunbel padoThl TeIyioBBIX pOBurarenein KII]]
TEIIJIOBOTO OBUraTesnsa TersioBele OBUTATEIU M 3allluTa
OKpyzkatoieu cpenbl (MC)

3aKOH COXpaHeHHus U IIpeBpallleHusl SHEePTUU B
TEIJIOBBIX Ipo Heccax (MC)

demoncmpayuu

1 HaGmmoopmeHne OGPOYHOBCKOTO

oBuxkeHus 2 HaOmromeHue
oudpdy3nu
3 HaOGmiomeHue sIBJIEHUM CMadYUBaHUS U KallUJIJISPHBIX
sABJIe HUU
4 HabmniomeHUe TeNJIOBOTO pacCHIUpPeHUs Tell
5 VisMeHeHUe OaBJieHUd ra3a IpU U3MeHEeHUU o0bheEMa U
HarpeBa HUU WU OXJIaXKOEeHUU
6 IlpaBuna usaMepeHus
TeMnepaTrypel 7/ Buprsl
Terjionepenadu
8 OxytaxXaeHue IIPU COBEPIIeHUN PaboThI
9 HarpeBaHue HPHU COBEPINEeHUN PAaObOTHI BHEIITHUMU
cunamMu 10 CpaBHeHUIE TEMNIIOEMKOCTEM pa3/IMYHBIX
BeIIeCTB
11 HabGmamooeHne KUIIEHUS
12 HaGniomeHue MOCTOSHCTBA TEMIEPATyphsl IIpu
nnaBnenun 13 Mopgenu TEOIOBHEIX OBUTaTeNen
JIlabopamopHble pabombl U ONbIMbL
1 OnBITH 110 OOHAPYZKEHUIO NEeNUCTBUS CHUII
MOJIEKYJIAPHOTO IIPU TSAXKEHUA
2 OIBITHI 110 BRIPAIIMBaAHUIO KPHUCTAJIJIOB ITIOBApeHHON
COJIM UJIM caxapa



3 OImBITH ITI0 HAOGIIOOEHHUIO TEeIJIOBOTO PaCIIupPeHMUs
Ta30B, XU KOCTEeH U TBEPOBIX TeJ

4 OmpepeneHue OaBJIeHUs BO3Oyxa B OaslyIOHEe IIIpPHIA

5 OmBITHI, JE€MOHCTPUPYIOIHE 3aBUCUMOCTL HTAaBIEHUSI
BO37yXa OT ero o0bEMa U HarpeBaHUS UJIU OXJIaXKIEeHU S
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6 INpoBepkKa rUmOTE3bl JTUHEUHON 3aBUCUMOCTHU OJIUHBI
CTOJIOMKA KUOKOCTHU B TEPMOMETPUUYECKOH TPyOKe OT
TeMIlepaTyphl

7 HabOmomeHue M3MeHEHUsI BHYTPEHHEH SHepruu Tejia B
pe3yJib TaTe Temjonepenayu ¥ paboThl BHEITHUX CHUII

8 ViccnemoBaHUe SBJIEHUS TeINJIoOOMeHa IIpU
CMEeNIMBaAaHUU XO JIOOHOU U ropsAYel BOOEBI

9 OnpepmerneHUe KOJIMYECTBA TEIJIOTH], IOJIYy4YE€HHOIO BOOOU
npu TennooOMeHe C HarpeThIM MeTallInYeCKUM
TUITUHOIPOM

10 Onpenenenue yOoenabHON TEIMJIOEMKOCTU
BemiecTBa 11 MccnemoBaHue mpoliiecca
UcCIrapeHust

12 OnpeneneHne OTHOCUTENbHOU BIIAazKHOCTHU
Bo3nyxa 13 OmnpepnerneHue yOelbHOU TENIOTH
IIJIaBJIEHUSA JIbOa

Pazgen 7. 9meKTpuYeCKHe M MarHUTHbIE SIBJIEHUS

OnekTpu3anus Tenl [IBa poma 3JIeKTPUYECKUX 3apsigoB
Bzaumo melicTtBue 3apsKeHHBIX Ten 3akoH KymnoHa
(3aBUCUMOCTDL CUJIBI B3aUMOOEMCTBUS 3aPSIKEHHBIX TEJl OT
BEIMYMHBI 3apsII0B U PACCTO SHUS MeXKOYy TeJlaMu)

DJIeKTpHUYECKoe noJie Hanpsk€éHHOCTD
9JIEKTPUYECKOT O IoJis ITpuaINn CyIIepHO3uluU
9JIEKTPUYECKUX IT0oJie (Ha KaueCTBEHHOM yPOBHE)

Hocurtenu o21eKTpHUYECKUX 3apsAaOoB OJOJIeMeHTapPHBIN
s5ieKTpudue cKuiul 3apsan CtpoeHue atoma [IpoBOOHUKU U
OUDJIEKTPUKM 3aKOH COXpPaHEHUs SJIEKTPUUECKOTO
3apsaga

DJIEeKTPUYECKUU TOK Ycnosus CyIIeCTBOBAHUA
9JIEKTPUYECKOT0 TOKa WCTOYHUKHM IIOCTOSHHOTO TOKa
HevicTBUS 9JIEKTPUYECKOTO TOKa (TennoBoe,
XUMUYECKOEe, MarHuTHOe) OJJEeKTPUYeCKuil TOK B
KUOKOCTAX M rasax

JnekTpuyeckasas uenb Cuiga ToKa OIJIeKTpudecKoe
HanpsizkeHue CoOpoTUBJIEHHE NIPOBOOHUKA YIOeJIbHOEe
COTIPOTHUBJIEHUE BelllecTBa 3akKoH OMa [OJjisi ydacTKa ILeIu
I[TocrnegoBaTenbHOE ¥ IIapajljieJIbHOE  COeOUuHeHUue
IIPOBOOHUKOB

PaGora u MOIIHOCTE O3JIEKTPUYECKOTO0 TOKa 3aKOH
Oxoynsa— JleHIla DIeKTpudUecKue IeId U IoTpeduTenun
9JIEKTPUYECKOU 2Hep r'uu B OBITYy KOpoTKoe 3aMEIKaHuEe

I[TocTosuHBIe Mar"HuTel B3auMoOelCcTBUE TIOCTOSHHBIX



MarHu TOB MarHuTHoe mojie MarHuTHOe I10jie 3eMJIU U €T0
3HaueHHue OJid XKU3HM Ha 3emiie OnOBIT OpcTega MarautHoe
moJjie 3JIEKTPUYECKOT 0 TOKa I[MTpumeHeHUE
3JIEKTPOMAarHUTOB B TexHUKe [lelicTBMEe Mar HUTHOTO MO
Ha IIPOBOJHUK C TOKOM JJIEeKTPOABUTATENh IOCTOSH HOTO
ToKa Hcmonb3oBaHME 3MEKTPOABUTATEIEed B TEXHUYECKUX
YCTPOUCTBaxX M Ha TPaHCIIOPTE
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OTIIBITHI ®dapagesa ABnenue 3JIEKTPOMarHuTHOU
mHOoykuuu Ilpa Buao JleHma  3OneKTporeHepartop
CmocoObl  IIONIydeHUusS  JJIeKTpHU4UYe CKOM  JHEepPruu
DJIeKTPOCTAaHIIMM Ha BO300HOBJISIEMBIX HCTOYHHKAX
3HEepruu

demoncmpayuu

1 OnexkTpusanus Ten

2 [IBa poma 3JIEeKTPHUYECKUX 3apAOoB U

B3auUMOJeNCTBUE 3aps JKEeHHBIX TeJl

3 YcTpoiCcTBO U OelicTBUE

37IeKTpPOCKoIia 4

JneKTpocTaTudeckKass UHOYKIIUS

5 3akKoH coxXpaHeHUs 3JIEKTPUYECKUX

3apsangoB 6 [TpOBOOHUKYN M OUIJIEKTPUKU

7 MopgenupoBaHUE CUJIOBBIX JIMHUU

37IeKTPHUYEeCcKOro 1ojyis 8 MCTOYHUKHN IIOCTOSTHHOT O

TOKa

9 [TeUCTBUS 3TTEKTPUYECKOTO
ToKa 10 DneKTpu4YyecKuil TOK B
KugkocTtu 11 I'a30BBIN pa3psn
12 VI3aMmepeHUe CUJIBI TOKA aMIIepPMEeTPOM
13 Vi3aMepeHUre 3JIeKTPUYECKOT0 HaNPAXKEHUSA
BojbTMeTpoM 14 PeocTaTt u Mara3uH
COIIPOTUBIIEHUN
15 BsamMopgencTBUE IMOCTOSTHHBIX MarHUTOB
16 MopgenupoBaHNE HEBO3MOXKHOCTH pa3desIeHus IIOII0COB

Mar HHUTa
17 MopenupoBaHH€ MarHUTHBIX ITOJIEU MOCTOSHHBIX
MarauToB 18 OmnbeIT OpcTenma
19 MaramTHOe IoJjie TOKa JJIEKTPOMarHuT
20 DelicTBHEe MaATrHUTHOTO MOJIS Ha IPOBOOHUK C
TOKOM 21 OnekTpoaBuUraresnab IIOCTOSHHOTO
TOKa
22 HccnegoBaHue SBJIEHUS 3JI€KTPOMarHUTHOU
UHOYKITAU.
23 OnbviTel Papages
24 3aBUCUMOCTH HaAIlpaBJIE€HUS UHOYKIIMOHHOTO TOKa OT
YCJIOBUU €TI0 BOBHUKHOBEHUSA
25 3OneKTporeHepaTop MOCTOSHHOTO TOKa
JlabopamopHble pabombl U ONbIMbI
1 OnO®ITHI IO HAOMIOOEHUIO SJIEKTPU3AIUN Tell
WHOYKIIUEN U IIPU COITPHUKOCHOBEHUHU



2 HccnemoBaHue OeUCTBUS 3JIEKTPUYECKOTO IIOJIS Ha

OIPOBOOHU KU M OUIIEKTPUKH
3 C6opka u mpoBepKa pabOTHl 3IeKTPUUECKOU Ienu

TIOCTOSTHHOTO TOKa
4 M3MepeHUe U peryjupoBaHue CUJIBI TOKa
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5 M3mMmepeHue U peryjaupoBaHue HalPsIAXeHUs
6 WccnepmoBaHue 3aBUCHUMOCTHM CHJIBI TOKa, HOYIIETO
yepe3 pe 3UCTOP, OT COHNPOTUBIEHUS Ppe3ucTtopa u
HaNOpsXKeHUs Ha Pe3u CTope
7 OMIBITHI, OEMOHCTPUPYIOIIHNE 3aBUCHUMOCTD
9JIEKTPUYECKOT0 CO ITPOTUBJIEHUS MPOBOOHUKA OT €ro
OJIVHBI, TIJIOIIAON IOIIEpeY HOTO CeYeHUsI U MaTepuaia
8 IIpoBepka mpaBuila CIIOXKEHHUSA HaIIPSAXKEHUUN IIpH
mocjiegoBa TEJTbHOM COEIUHEHUHU OBYX PE3UCTOPOB
9 TIIpoBepka mpaBuja MmOJsi CHJIBI TOKa HOpPHU
mapanilelbHOM COeOu HEeHUU PEe3UCTOPOB
10 OmnpemeneHue PabOTH JIEKTPUYECKOTO TOKA,
UOYIIEero Yepes3 pPe3mucTop
11 OmpepmerneHue MOIMHOCTH 3JIEKTPUYECKOTO TOKa,
BBHIIEJIIEMOM Ha pe3nuCTope
12 HMccnemoBaHue 3aBUCHMOCTU CHIILI TOKA, UOYIIIETO
yepes JlaM II0YKY, OT HalpsXKeHUs Ha Hel
13 Onpepmeneunne KIIJl HarpeBarTens
14 HccnemoBaHue MarHHUTHOTO B3aUMOOENCTBUS
IOCTOSTHHBIX Mar HUTOB
15 M3yuyeHHEe MArHUTHOTO IIOJISI IOCTOSIHHBIX MarHUTOB
opu ux o0ObeOUHEHUU U pa3deieHUuun
16 HccrnemoBaHue OEUCTBUSA 3JIEKTPUYECKOTO TOKa Ha
MarHUTHYIO CTPENKY
17 OmneiTEl, OEMOHCTPUPYIOIIME 3aBUCUMOCTL CHJIBI
B3aMMO[deN CTBUSA KaTYHIKKM C TOKOM M MarHuTa OT
CUJIBI TOKA U HaIlpaBJie HUSI TOKa B KaTYIIKe
18 N3yuyeHue OewcTBUS MATrHUTHOTO IIOJISI HA ITPOBOITHUK
c TokoM 19 KoHCTpyupoBaHUE H HU3ydeHUE PabOTHI
anekTponBurartens 20 Msmepenue KIIII
3JIEKTPOOBUTATEJILHOM YCTaHOBKU
21 OnbITHI 110 HCCJIegOBaHUIO SIBIIEHUST
3JIEKTPOMArHUTHOM WHOYK IIUM: MCCJIeOoBaHUe
U3MeHeHUHn 3HaAYeHUs u HampaBJIeHUS uH
OYKIIMOHHOTO TOKa

9 KJ1acc

Pa3sgen 8. MexaHUYeCKHe SIBJICHHUST

MexaHudyeckoe [OBUXKeHHe MaTtepuaabHass TOdYKa
Cuctrema ot cuérta OTHOCHUTEJIbBHOCTH MEeXaHHu4YeCKOTO
OBUKeHus PaBHOMepHOe MNpPSIMOIMHENWHOE MOBUXKEHHUE
HepaBHOMEpHOE HMPSIMOIMHENHOE OBU XKeHue CpenHsida u
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MI'HOBE€HHas CKOPOCTBR TeJla IIpU HepaBHOMED HOM
OBHU2KEeHHWHU
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Yckopenue PaBHOyCKOpEHHOE OIPSIMOJIMHEUHOE
mBuxkeHume CBo 6omHoe nagenue OnbiTel 'anunes
PaBHOMepHOe @OBUXEeHHEe II0 OKpPYyXKHOCTU Ilepuonm u
yactoTa 00 pameHus JIuHelHass U yrjioBas CKOPOCTHU
LlerTpOCTPEMUTENTBLHOE YCKOPEHUE
IlepBrii 3akoH HrioToHa BTopoi 3akoH HrOoTOHA
Tpetuti 3a KoH HrroToHa IIpHHIIUTI CyIEepIO3UIINU CUJT
Cuna ynpyroctu 3akoH ['yka Cuna TpeHUs: cuna
TPEHUs CKOJIb XKeHHUSs, CUjla TPEHUSA IIOKOS, OPYyTrue BUOBI
TPEeHUA
Cuna THAXKECTH HM 3aKOH BCEMHPHOTO TATOTEHUSA
Yckopenue cBO OomHOTO TageHus JIBUXKEeHHE IIJIaHET
BOKpyr ComnHila (MC) IlepBas KocMHMUYeCKasi CKOPOCTbH
HeBecoMoCTh U Ieperpy3kKu
PaBHOBecue MaTepuajbHOM TOYKM AOCOIIOTHO TBEPOOE
Terio PaBHoBecue TBEPOOTO Tejla C 3aKPENJIEHHOM OChio
BpalieHusa Mo MeHT Cuibl LIeHTp TaxKecTu
HWmMmnynec tena M3ameHeHue umnyinbca VIMIyJIbBC CHUIIBI
3aKOH COXpaHeHUus HMIIyjibca PeaKTHBHOE HOBUXKEHUE
(MC)
Mexanuyeckasd pabora m MoHmIHOCTL Pabota cun
TSIZKECTH, YIPY TocTH, TpeHust CBsA3b 9HEPTUU U PabOTH
IlorennmmanbHasi 2HEPrus Teja, NOOHATOTO  HaJ
IIOBEPXHOCTHIO 3eMiu [loTeHIIManbHasaA 9HEP TUs CXKaTou
npyxXuHb KuneTtnuyeckasi s3Heprusa TeopeMa O KUHE
TUYECKOU SHEepPruu 3aKOH COXpPaHEHUus MeXaHU4YeCKOou
SHEepPruu
demoncmpayuu
1 HaGrogeHrne MeXaHUYeCKOT 0 IBUXKEHUSA Tejla
OTHOCUTEJIBHO Pa3HBIX TEJI OTCYETA

2 CpaBHeHUEe IIyTeU U TPaAeKTOPUU OBUXKEHUS OOHOTO U
TOTO 2Ke Tejla OTHOCUTEJILHO Pa3HEIX TeJI OTCYETa

3 VU3MepeHUue CKOPOCTHU M YCKOPEHUA MPAMOJIMHEWHOT O
OBUIKE HUA

4 WccrnemoBaHHUe IIPHU3HAKOB PaBHOYCKOPEHHOTO

oBuxkeHus 5 HaOimromeHue OBUXKEHUsSI Tejla II0

OKPYKHOCTHU

6 HaGmromeHWe MeXaHWYEeCKUX SIBJIEHUH, ITPOUCXOMSIINX

B CH cTeMe OTcYéTa «Tenexkka» IMpuU €€ PaBHOMEPHOM
U YCKOPEHHOM [BUXKEHUU OTHOCUTEIbHO KabuHeTa
bu3uKU

7 3aBUCHMOCTH YCKOPEHUS Tejla OT MacCH Tejla U
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OEeNCTBYIOIIEN Ha HETO CHUJIHI
8 HabGmiomeHue  paBeHCTBA CHJI  IIPH
B3auMomecTBUU Ten 9 MaMeHeHHe Beca Tesa IIpUu

YCKOPEHHOM OBUXKEHUU
10 Ilepemaya uMnynbca NIpHU B3aUMOOENUCTBUU TeEJ

11 TIpeoOpa3oBaHUSA 3HEPTUU IIPU B3aMMOAENCTBUU TEJT
12 CoxpaHeHHe UMIIyJibCa IIPU HEYIPYTOM
B3aMMOOEUCTBUU
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13 CoxpaHeHUe uUMITyJIbCca HIpU abCOJJIIOTHO YIIPYyTrOM
B3aUMOJEN CTBUU
14 HaOmrogeHre peaKTHBHOIO OBUIKEHUS
15 CoxpaHeHNe MeXaHHYEeCKOM SHEePruu mpu CBOOOOHOM
nagenuu 16 CoxpaHeHUEe MeXaHU4eCKOU SHEePTUuu IIpu
OBUIKEHUU Tejla o[
OelCcTBUEM NPYKUHBI
Jla6opamopHble pabombl U ONbIMbI
1 KoncTtpympoBaHue TpakKTa [OJjid pa3roHa H
JajlbHEeMIero paBHO MEPHOTO MOBMIKEHUS IIapuKa
WU TEeJIeXKKHU
2 OmnpepmeneHue cpeOgHeW CKOPOCTH CKOJIbXKEHUST
OpycKa WIM [OBU JKEHUs IlIapukKa II0 HaKJIOHHOH

TIJIOCKOCTH
3 OmnpeneneHue YCKOPEHUS Tea apu
PaBHOYCKOPEHHOM [OBUXKE HUM II0 HaKJIOHHOM
IJIOCKOCTH

4 WiccnepmoBaHWe 3aBUCUMOCTHM NOYTU OT BPEMEHM IIpH
PAaBHOYCKO PEHHOM [OBMXKEHHU 0e3 HadaJIbHOH
CKOpPOCTHU

5 IIpoBepka TruMHOTE3Hl: €CJIH IIPU PaABHOYCKOPEHHOM
OBUKEeHWHU 0e3 HadaJlbHOW CKOPOCTH IIYTU OTHOCSITCS
KaK PsIiOd HEYETHBIX YHCeJI, TO COOTBETCTBYIOIIUE
IPOMEXKYTKH BPEMEHU OAWMHA KOBHI

6 Hccnemosaunue 3aBUCUMOCTH CHUJIBI TpeHusa
CKOJIb2KEHUS OT CH JIbI HOPMAaJIbHOTO JaBlI€eHUS

7 Omnpepenenue KoadpduimeHta TpPeHUS

ckonbxXkeHuss 8 OmnpepmeneHue XKECTKOCTH

IPY2KHUHBI

9 OnpepesneHue PabOTHI CUIBI TPEHUS IIPU PAaBHOMEPHOM
OBUXKe HUU TeJjla 110 TOPMU30HTAaIbHOM ITOBEPXHOCTH

10 Ompemenenme pabGOTBl CHIBI YIIPYTOCTH  IIPU
moObEME Tpy3a C MCIIOIb30BaHMEM HEIIOABUIKHOTO U
MOOBUIKHOTO OJIOKOB

11 M3syuyeHUe 3aKOHa COXPaHEHUS SHEPTHUU

Pazgen 9. MexaHUYeCKHE KOJIe0aHUSI U BOJIHBI
KonebaTenbHoOE OBUXKEHUE OcCHOBHEIE
XapaKTEepUCTUKU Kojieba HUM: T[epuon, HYacToTa,
aMnanuTyga MaTteMaTUdecKUM U NPYKUH HBIN MasTHUKU
IIpeBpalenue sHEPTrUU Npu KojaebaTeTbHOM OBU XKEHUU
3aTyxalomue KojebaHusa BeIHYyXXOeHHbIe KojlebaHusa



Pesorarc MexaHnuudeckue BOJIHEL CBOUCTBa
MeXaHW4YeCKHUX BOIH [Ipo DONbHEBIE U HOIIEepPeYHbIe
BOJIHEI [I1MHA BOJIHBI U CKOPOCTH €€ pac IpoCTpaHEeHusa
MexaHHUYeCKUE BOJIHBI B TBEPAOM TeJie, ceicMu4e
ckue BoyHEI (MC)
3Byk ['poMKOCTE 3ByKa u BBICOTa TOHa OTpaxkeHUe
3ByKa UH ¢ppa3ByK U yIbTPaA3BYK
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demoncmpayuu

1 HaGmropmeHnue KonebOaHUM TeJl HON OEeUCTBUEM CHUJIBI
TAXKECTU U CUJIBI YIPYTOCTH

2 Hab6miomeHue KonebaHuM rpy3a Ha HUTU U Ha

npyxuHe 3 HabGmomeHne BBIHYKOEHHBIX

Kojie0aHUM ¥ pe30HaHca

4 PacmpocTpaHeHMe IIPOOOJIbHLEIX U IIONEPEeYHBIX BOJH (Ha
Mome J1u)

5 HabmogeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT

YacCTOTH 6 AKYyCTHYECKHU PE30HAHC

JlabopamopHble pa6ombl U ONbIMbl

1 OmpeneneHrWe dYacTOTHI M Mepuoda KojaeOaHUWH
MaTeMaTHU4YeCKO I'o MassTHUKa

2 OmpeperneHue dYacTOTHL U IHepuoma KojiebaHUMU
IPYXKUHHOTO Ma ATHUKA

3 HWccnepmoBaHuMe 3aBUCUMOCTH TIepuoda KojiebOaHUM
TOABEIIIEHHO T'O0 K HUTH I'py3a OT OJINHBI HUTU

4 WccnemoBaHMEe 3aBHCHUMOCTH Iepuoda KojaeOaHWM
IPYXKUHHOTO MasiTHUKa OT MacCChI Irpy3a

5 TIIpoBepKa HE3aBHCHUMOCTH IIepuomga KojebaHui
Tpy3a, HOoOBe IIIeHHOI'0 K HUTH, OT MacCCHI I'py3a

6 OnBITE, OEeMOHCTPUPYIOIINE 3aBUCHUMOCTL IIepuoma
KojiebaHUM IIPYKMHHOTO MasgTHMKa OT MacChl I'py3a
M XKECTKOCTHU NPy KUHBI

7 H3aMepeHUe yCKOPEHUS CBOOOMHOTO IageHus

Pazgen 10. JeKTPpOMarHUTHOE ojie u
3/IEKTPOMAarHUTHBbIE€ BOJIHBI

DJIeKTPOMAarHuTHOE TII0Jie JJIEKTPOMarHUTHBLIE BOJIHEI
CBoliCcTBa 3JIEKTPOMATrHUTHBIX BOJIH I[MIkamna
QJIEKTPOMArHuTHBIX BOJIH Hc IIOJIb30BaHUe
QJIEKTPOMArdHmMTHEIX BOJIH OJIA COTOBOM CBS3U

OneKTpoMarHuTHass HOpupoma cBeTa CKOpPOCTb CBeTa
BomnHOBLIE CBOMCTBaA CBETa

demoncmpayuu

1 CsBoiicTBa 3JI€KTPOMArHUTHBIX

BOJIH 2 BOmHOBBEIE CBOMCTBa

cBeTa JlabopamopHbie pabombl U

onbimbl

1 3ydyeHNEe CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C ITOMOIILIO

MO OMIIBLHOTO TesnedoHa

Pa3gesn 11. CBeTOBbBIC SIBJICHHUS
JlyueBas MO eJlb cBeTa HcTtouHUKHU cBeTa

3



ITpsiMonuHENHOEe pac MIPOCTpaHEeHHEe CcBeTa 3aTMEHUS
Comnuua u Jlyuer OTpaxkeHue cBe Ta [Il1ockoe 3epKaso
3aKOH OTpazkKeHUs CBeTa
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IIpenoMmneHue cBeTa. 3aKOH IIpeJIOMJIEHUSA CBeTa.
IlonHOE BHY TpEeHHee OTpaxXeHHe cBeTa. Mcnonb30BaHUE
IIOJTHOTO BHYTPEHHET0 OTpaXKeHus B  OINTHYECKUX
CBeTOBOaX.

Jluaza. Xopm nydeur B nuH3e. OnTudeckass cHUCTeEMa
doToamnmnapa Ta, MUKpockKomna u Teneckomna (MC). I'mas

Kak onTHU4decKas cucreMa. BnusopykocTs "
O0albHO30PKOCTh.

Paznmoxenue ©Oemoro cBeTa B CHeKTP. ONBITH
HrroToOHa. Crnoxke HHUE CIIEKTPAJILHBIX IIBETOB.
Hucrnepcus cseTa.

demoncmpayuu

1. [MTpsMmonuHeHOE pacIpoCTpaHeHUEe CBeTa.

2. OTpaxXXeHUe cBeTa.

3. ITonyuyeHnue n3obpaxKeHuil B IIJIOCKOM, BOTHYTOM U

BBIIIYKJIOM 3€epKajlax.

4. TlpenoMneHue cBeTa.

5. OnnTuYeckuii CBETOBO[I.

6. Xoq mydyed B coOMpaloIies JIuH3e.

7. X0p JIydeu B pacCeuBalollen JINH3E.

8. ITony4dyenue n3zobpakeHuM C TOMOIIIBIO JTMH3.

9. IlpuHnun gevicTBus ¢doToalmapaTa, MUKPOCKOIIa U
TeJIeCKO IIa.

10. Mogens ria3a.

11. PaznozxkeHue 6e10ro cBeTa B CIHEKTP.

12. ITomyyeHue 6eI0T0 CBeTa IIPU CJIOKEHUU CBeTa
Pa3HBIX IIBETOB.

JlabopamopHbie pa6ombl U ONbIMbl

1. UccnemoBaHue 3aBUCUMOCTH yrjia OTpaxKeHus
CBETOBOTI'O JIy4da OT yTJjla IlafgeHusd.

2. U3yuyeHue XxapaKTEePUCTUK N300pakeHus npeagMeTa B
IIJIOCKOM 3€epKajie.

3. UccnemoBaHue 3aBUCUMOCTU yIjla IPEJIOMIIEHUS
CBETOBOTO JIy 4Ya OT yTrjla IaJeHus Ha I'PaHUuIle
«BO3OYX—CTEKIIO».

4. ITonyuyeHue U300pazKeHUH C IIOMOIIbIO COOHUPaIOIIe
JIMH3HL.

5. Onpenenenue GOKYCHOTO PACCTOSHUS U OIITUYECKOM
CuJIbl Co GUparoIiey JTUH3IEI.

6. OIIBITHEI IO Pa3JI0KEeHNI0 0eJI0T0 CBeTa B CIIEKTP.

7. ONBITHL TI0 BOCHPUATUIO IIBETAa IIPEOMETOB IPU UX
HaOJII0OeHUY Yepes [IBETOBIE (PUIBTPHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHSA

3



OneiTel Pesepdopma m mnyaHeTapHas MOOeIb aToMa.
Mogpens ato Ma bopa. VicriyckaHue U IIOIJIOLIIEHNE CBeTa
atoMoM. KBaHThI. JIn HelyaThle CIIEKTPHL.

PagmoakTuBHOCTh. Anbda, 6eTa U raMMau3ny4deHUs.
Ctpoe HUHe aTOMHOTro saAxapa. HykiloHHass MOOesnb
aTOMHOTO anpa. U30Tonkl.
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PamuoakTuBHBIE IHIpeBpalleHusi. llepuon mnonypacnama
aTOMHEIX sSOep.

ApepHbIe peakKliny. 3aKOHBI COXPaHEHHUS 3apsigoBOTO U
MaCCOBO I'O YHCEJI. DHEPrus CBsSI3M aTOMHBIX sigep. CBsI3b
MacChl U 3Hepruu. Peakiium CHMHTe3a U [OeJIeHUus sOep.
Hctounuku sHeprum ComnHila u 3Bé€3xg (MC).

ApnepHasi osHepreTwuka. Jle¥cTBUS paduOaKTHUBHBIX
U3Iy4YeHUU Ha XKUBBle opraru3Mel (MC).

demoncmpayuu
. CIIeKTpHI U3JTyUYEeHUS U IIOTJIOIIEHU .

. CriexTpHl pa3/IUnYHEBIX I'a30B.

. CnexTp BOOOpOaA.

. HaGmioneHne TpekoB B Kamepe BumbcoHa.

. PaboTa cuéTumKa MOHU3UPYIOIIUX UIJTYIEHUN.

. Peructpanusa muasnydeHUuss OPUPOOHBIX MHUHEPAaJIOB U
IPOOYyK TOB.

JlabopamopHbie pa6ombl U ONbiMbl

1. HaGnomeHne CIIJIONIHBIX M JTMHEHWYaThIX CIIEKTPOB

u3jIyde HULA.

2. UccnemoBaHNEe TPEKOB: U3MEpPEHUE SHEPTUU

YaCTHUIIBI II0 TOP MO3HOMY IIyTH (110 doTorpadusim).
3. I3aMepeHue panuoakKTUBHOIO (oHa.

DU WN =

IToBTOPHUTE/IHLHO-0000IIAIOIITHHA MOIYJ/Ib

IToBTOpUTENMBbHOOOOOIIAIONIUYM MOOYIL IIpegHa3Ha4YeH
OJss CcU cTeMaTu3amuu U 0000IIeHUsT NOpegMeTHOTO
comepzKaHus M ONBITA AESATENbHOCTH, TPUOOPETEHHOTO HIPHU
M3y4YEeHUU BCEro Kypca Gu3m Ku, a TakXKe OJIs IOOTOTOBKU
K OCHOBHOMY rOCyOapCTBEHHOMY 3K 3aMeHy II0 (U3UKe
oist 00y4JaloUIuXCcsi, BEIOPABIINX 3TOT YYeOHBIN IIpeaMeT.

IMpu wu3y4YeHUW [OAHHOTO MOMOYJII Ppeanu3ylTcd U
cuUCcTeMaTu3u PYIOTCS BUOB OEsITeIBHOCTH, Ha OCHOBE
KOTOPHLIX 00EeCHeYnBaEeTCsI AOCTUXKEHUE MPEIMETHBIX U
MeTallpegMeTHRIX IIJIAaHUPYEeMEBIX Pe 3yIbTaTOB O0yUYeHMs,
dopmMupyeTcsi  eCTeCTBEHHOHAy4YHas  IpPaMOT  HOCTb:
OCBOEHHE HaAy4YHBIX METOOOB WMCCJIEOHOBAHUS SIBIEHUU
MIPUPO ObI ¥ TEXHUKU, OBJIAJeHHEe YMEHUSIMHU OOBSICHSITH
du3nUecKue 9B JICHUS, IPUMEHssI IIOIydYeHHbIe 3HaAHUSI,
pematk 3amadyW, B TOM YHCJIe Ka4YeCTBEHHBIE WU
9KCHepUMeHTaJIbHEIE.

I[MpuHOUIIHATBLHO OEesITEeIPHOCTHBLIM XapaKTep OaHHOTO
pa3merna peanu3yeTcsa 3a CUYET TOro, YTO Yydallluecs

3



BEITIOJIHAIOT 3adaHHWdA, B KOTOPBIX UM IIpenjlaraeTcid:
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6 Ha OCHOBE IIOTyYEHHBIX 3HAHWHM paclo3HaBaTh U HAYYHO
00BbsiC HATH (QU3NYECKUE SBJIEHUS B OKpyXKalolleh
IpUpOJEe U ITOBCe[ HEBHOMN KU3HU;

6 MCIIOJIb30BaTh Hay4YHBIE METOObl MCCIedOBaHUSA
¢u3nYecKux SB JIEHWUU’, B TOM YHCJe [Jid HIPOBEPKH
TUIIOTE3 U TMOIYYEHUS TeOpe TUYECKUX BHIBOMOB;

6 OOBSICHATHP HAyYHBIE OCHOBHI Hambojiee BazXKHBIX
OOCTUXKEHHUM CO BPEMEHHBIX TEXHOJIOTUM, HaIpUuMep,
IPaKTUYECKOT O HCIIOIB30 BaHUSA Pa3IuYHBIX
WCTOYHHUKOB OSHEPruM Ha OCHOBe 3aKOHa IIpe
BpallleHUsI M COXpaHEHUS BCeX M3BECTHHIX BUOOB
SHEPTruu.

Kaxpmass w®3 TeM  [JaHHOTO pasfeila BKIIOYaeT
9KCIIepPUMEHTAJIbHOe HCCJIeOdOBaHue 00001I1a0IIero
XapakTepa. Pazpgen 3aBepIlIaeTcs IpoBemeHueM
OUarHOCTUYECKOM U OIIeHOYHOM paboThI 3a KYpPC OC HOBHOM
IITKOJIHI.



NNAHUPYEMBIE PE3YJIbTATbl OCBOEHUSA
YYEBHOIO NPEAMETA «®U3UKA»

HA YPOBHE OCHOBHOIo OBLUEr0O ObPA30BAHMNA

H3yuenne ydyeOHOro mnpemMmera «®u3uKa» HaA YPOBHE
OCHOBHOTO O0O0IIero o0pa30BaHHsS MHOJXKHO o0ecHmedYnBaTh
OOCTHUXEHHE CJIeOyIO INMUX JIMYHOCTHBIX, MeTalpeaMeTHHIX
¥ IpegMeTHLIX 00pa30BaTeIb HEIX Pe3yIbTaToB.

JINYHOCTHbIE PE3YJIbTATHI

Hampuomuuecxoe eocnumdaHue:

—IIPOsIBJIEHUE WHHTEpeca K HWCTOPUM U COBPEMEHHOMY
COCTOSIHHIO POCCUMCKOUN (pU3NYIECKOU HayKy;

—IIeHHOCTHOE OTHOIIEHNE K OOCTHUXKEHUSIM DPOCCHUUCKUX
y4€ HBEIXOU3UKOB.

I'pascoaHcKkoe u O0yXO08HO-HpAecmeeHHoe eocnumaHue:

—TOTOBHOCTb K AaKTHBHOMY V4YaCTHIO B OOCYyXKOEeHUU
OOIIleCTBEHHO 3HAYUMLIX M 3THUYECKUX npobiemM,
CBSI3aHHBIX c OpaKTU4YeCKUM IpUMeHeHHUEeM
OOCTUXKEHUMN PUIUKU;

—OCO3HaHUNE BaXXHOCTU MOPaIbHOSTUYECKUX IPUHIIUIIOB
B [esl TeJIbHOCTH Y4YEHOTO.

IcmemuuecKkoe gocnumaHue:

—BOCHPUATHE 3CTETUYECKUX KadeCTB HpU3UIECKOU
HayKMW: e€ rap MOHUYHOTO ITOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTHU. IfeHHOCMU HAYy4yHO20 NO3HAHUSL:

—OCO3HaHUE IeHHOCTHu GUu3nYeCcKoM HayKu Kak
MOIITHOTO HWHCTPY MeHTa HIO3HAHUSA MUPaA, OCHOBEI
pPa3BUTHUS TEXHOJIOTHM, BaXXKHEU IIel COCTaBJISIIIeu
KyJIbTYPHI;

—pa3BUTHE HAYYHOM JI0003HATENBPHOCTH, HWHTEpeca K
HCcCcenoBa TEIbCKOU OeATEIbHOCTHU.
dopmupoeaHue Ky jabmypbl 300p08bsi U SMOYUOHA/IbHO20

61azonosayuusi:

—OCO3HaHWe IIeHHOCTH Oe30macHoro ob6pa3a KWU3HU B
COBPEMEHHOM  TEXHOJIOTMYECKOM  MUDPE, BaXHOCTU
npaBun 6e30IIaCHOrO IIOBede HUSA Ha TpPaHCIOPTE, Ha
Oooporax, C SJIEKTPUYECKUM u TEeIIJIOBEIM
o00opyaOoBaHUEM B JOMAIITHUX YCJIOBUSX;

—c(OopMHUPOBAHHOCTL HaBhIKa pedieKcuu, NOpu3HaHUe
CBOero mpa Ba Ha omuOKY M TaKOro e IpaBa y
OPYyToro 4ejioBEKa.

Tpyooeoe eocnumaHue:
—aKTUBHOE ydacTHe B PelleHUM ITpaKTUUeCcKUX 3amad (B
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paMKax ceMbH, IIIKOJIBI, ropoua, Kpas)
TEXHOJIOTUYECKOM U COIIMalIbHONW HaANpPaBJIEeHHOCTH,
TPeOYIOIINX B TOM YHCJIe U PU3NIECKUX 3HA HUHU;



—UHTEepec K TIIPaKTUYeCKOMY U3y4YeHUI0 mpodeccui,
CBSI3aHHBIX C PUIUKOMH.

IKos/s102uyeckKkoe socnumaHue:

—OpHeHTaluda Ha NpuMeHeHUe GU3NYEeCKUX 3HAHUMN 0719
pellieHuss 3aja4Y B 00JIacTHM OKpPYyXKalolleM Ccpenwl,
IJIaHUPOBAHUS IIOCTYIIKOB U OIIEHKH WX BO3MOXKHBIX
IIOCJIEOCTBUH OJIsI OKPY2XKaloIlllel Cpensnl;

—oOCO3HaHHe TI00aJbHOTO XapaKTepa 3SKOJIOTHYeCKUX
npobiieM U myTel UX pelIieHusd.

Adanmayust oGyuaroujezocsi K UsMeHsIlioWuMcs yC/a108U-

SIM COUyUa/JABLHOU U NPUPOOHOU Cpeobi:

—noTpeOHOCTh BO B3aMMOMEMCTBUH MPHU BBIIIOJTHEHUHU
HcclemoBa HUMN u IIPOEKTOB dbusnmdeckoi
HaIlpaBJIEHHOCTU, OTKPBLITOCTh OIBITY ¥ 3HaAHUAM
OPYTHUX;

—TIIOBHIIIIEHWE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3
IpakKTUu4de CKYyIO OesaTeJIbHOCTE;

—noTpebHOCTh B (GOpMUPOBaHUM HOBBEIX 3HaAHWUMI, B TOM
yucne ¢Gpop MyJIUPOBATh UAEM, IMOHSTHUS, THUIIOTE3HRI O
pusnueckux OOBEKTaX U SABIEHUAX;

—oco3HaHue  nOedulnTOB COOCTBEHHEIX 3HAHUHA H
KOMIIETEHTHOCTEeH B o0nacTu Gu3UKH;

—IJIAaHUPOBAHUE CBOEro PpPa3BUTHUS B MIPUOOPETEHUH
HOBBIX (PM3U YEeCKUX 3HaHUU;

—CTpeMJIeHNE aHalIU3UPOBaTh U BHISIBJISATHL B3aUMOCBSI3U
Opupo Ovl, oOIIecTBa WM 3KOHOMWKH, B TOM YHCJIE C
WCIIOJIb30BaHUEM QU 3MUECKUX 3HAHUH;

—oOIleHKa CBOWX HOeWCTBUM C YYE€TOM BIUAHUSA Ha
OKPYZKaIolIyIo cpeny, BO3MOXKHBIX  TJI00QJIbHBIX
IIOCJIEeOCTBUH.

METAMNPEOMETHBIE PE3YJIbTATHI

VHMBepcaanble no3HaBaTeNbHbIE OENCTBMUA

Ba3oeble /102uyecKue oeticmaeust:

—BBISIBJISATE U XdPAKTEPHU30BaTh CYIIECTBEHHBIE IIPHU3HAKHU
00BbeK TOB (SIBIEHUM);

—ycTaHaBIWBaTh CyIlIeCTBEHHBIN Opu3HaK
KrnaccuduKallii, OCHO BaHUs MO 0000IIeHuss u
CpaBHEHUS;

—BBIABIIATH 3aKOHOMEPHOCTH n IIPOTUBOPEYUA B
paccMaTpuBae MBIX aKTaX, DaHHBIX U HaAOIIOOeHUSX,
OTHOCHAIIIUXCSA K (1)1/13qu CKHUM sIBJIEHUAM;

—BBISBJIATE IIPUYUHHOCJIEOCTBEHHBIE CBsA3U IIPU U3YYEHUU
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(I)I/I3I/I YeCKUX SIBJIEHUU U IIPpOImeCcCoOB; nOeJjlaTh BBIBOOBI C
HCIIOJIBE30BaHHU eM OeOYKTHUBHBIX u HHOYKTHUBHBIX
YMOSaKqueHHﬁ, BEIIBUI'AThE T'MIIOTE3BI O B3aMMOCBSA34AX
(1)I/I3I/I‘-IGCKI/IX BEJIN4YUH;



—CaMOCTOSITEIbHO BBIOUpPATH CIIOCOO pellleHus y4deOHOU
du3mnyue ckKou 3amayu (CpaBHeHHE HECKOJILKUX BapHAaHTOB
pelieHusi, Bl Oop Hambojiee MOOXONSIIEr0 C YYETOM
CaMOCTOSITENIbHO BHEIIEJIEH HBIX KPUTEPHUEB).

Bazoeble ucc/1edoeamesibCKue oeticmeus:

—MWCIIONIb30BaTh BOIIPOCHI KaK MCCJIeOOBaTEIbCKUH
HMHCTPYMEHT IIO3HaHUS;

—IIpPOBOOUTL IO CAMOCTOSITEJIFHO COCTaBJIEHHOMY IIJIaHY
OIIBIT, HEe  CIOXHBIM  (QU3UYECKUN  3KCIIEPUMEHT,
HeOobIlI0e ucciaegoBaHue GU3NIYECKOT0 SIBIEHUS;

—oOIleHWBaTh Ha IIPHUMEHHMOCTb ¥ [OJOCTOBEPHOCTDH
mH@POPMAIIHUIO, ITOJIyYEeHHYIO B X0Oe MCCIIeIOBaHUS UIH
9KCIEePUMEHTa;

—CaMOCTOSITETBbHO (OPMYIHPOBATh 00OOIIEHUST U BBIBOIBI
IO pe 3ynbTaTaM IIPOBEOEHHOTO HaOMIOmEeHMs, OIILITA,
KWCCIIeOOBaHU’SsI;

—IIPOTHO3UPOBATL BO3MOXKHOE [albHEHIlee pa3BUTHE
du3nIEeCKUX  IIPOILIECCOB, a TakKxXe  BBIOBUTATH
OPEeOnonoxkKeHuss 00 uX pa3BUTUHU B HOBBIX YCJIOBUSX U
KOHTEKCTaX.

Paboma c ungopmayueti:

—IHOPUMEHSITb pPa3TUYHbIe MEeTOObl, HWHCTPYMEHTHI U
3ampochl TIpPU IIOUCKe U o0T6ope HUHpOpPMAIUU UIIU
OAHHBIX C Y4€TOM TpPemo XKeHHOUW y4eOHOH
dU3nIeCcKOM 3amaydy;

—aHaIu3UupOoBaTh, CUCTEMaTU3UPOBATD u
MHTEPIIPETUPOBATh UH (POPMAIIUI0 PA3THUYHBEIX BUOOB U
dopM mpeacTaBIeHUSs;

—CaMOCTOSTEIbHO BBEIOMpPATh OITHMAIbHYIO ¢Gopmy
OpencraBie HUA WHQOPMAIlMM U HUIIOCTPUPOBATh
pelllaeMbie 3agavu He CIIOZKHBIMH cxeMaM¥,
ouarpamMMaM¥, UHOU IrpadUKOM M UX KOM OMHAIIUSIMMU.

YHunBepcasibHble KOMMYHUKaTUBHbIE OencTBnS

O6bweHue:

—B Xome o0CyXKOoeHus y4eOHOTo MaTepuala, pe3yJIbTaToB
nabopa TOPHBEIX paboOT ¥ MPOEKTOB 3aJaBaTh BOIPOCHI IO
CcyliecTBy 00 CyzKOaeMOM TeMbl M BBICKA3BIBATH HOEH,
HalleJIeHHBIe Ha pelle HHe 3agadyd W HoOaepzKaHue
Oj1arozkeJlaTeJILHOCTH OOIIeHUs;

—COMOCTaBIATh CBOW CYXKOEHUS C CYXKOEHUSIMU OPYTUX
y4acTHH KOB QOuajiora, OOHaApPyKHUBATh pPa3lIn4dYUe U
CXOMICTBO IIO3UIINH;

—BBIpPaXkaTh CBOIO TOYKY 3PEHUSA B YCTHBIX U NHUCBMEHHBIX
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TEeKCTax;
—IyONIMYHO TPEeACTaBASATb pPe3yJIbTaThl BHIIOJIHEHHOTO
¢HU3UYeCcKo ro ombiTa (dKCIIepuMeHTa, HCCJIeldoBaHUsI,
IIPOEKTA).
Coemecmuasn desmesabHocmb (compyoHuuecmeo):
—IMIOHUMATh U MCHOJIb30BaTh IpenuMylIecTBa KOMaHOHOMN
M UWHOW  BUOyaldbHOUW  paboThl IIPH  PeEeIIeHUuun
KOHKpPEeTHOM GpU3nuecKom npodIeMbl;



—IIPUHUMATh menu COBMECTHOM IesiTeJIbHOCTH,
OpPraHM30BHIBAaThL HEUCTBUS II0 €€  [OOCTHUIKEHUIO:
pacnpemensiTb Poiu, 00CYXKaaTh IPOIECCHl U PEe3yIbTaThl
COBMECTHOM paboThl; 0000IIaTh MHEHUS HECKOIBKUX
JIomeu;

—BBITIOTHATD CBOIO YacThb paboThI, gocTuras
Ka4yeCTBEHHOI'O pe 3yJbTaTa II0 CBOEMY HaIlpaBJIEHHUIO
1 KOOPOHMHHUDPYA CBOU Heﬁ CTBUsA C OPYI'MMHU YJI€EHAMH
KOMaHbI;

—OILIeHUBAaTh Ka4YeCTBO CBOEro BKJjada B OOIIUM MPOOYKT
10 KPUTE PUSM, CAMOCTOSITEJIbHO CHOopMyTHUPOBaAHHBIM
ydaCcTHUKaMU B3a UMOLENCTBHUA.

YHunBepcasibHble perynaTuBHble AencTeuns

CamoopzaHu3ayusi:

—BBISIBJIITH HOPOOGIEeMBbI B JKHU3HEHHBIX U Yy4YeOHBIX
CUTyallusiX, Tpe OyIoIIUX OJis pPelieHuss (PpuandecKux
3HAHUH;

—OPHUEHTHUPOBATLCA B PA3UUYHBIX ITOAXOHNaX MPUHATUS
pelieHUY (MHOWBUAyANTbHOE, NPUHATHE peIIeHUs B
TpyIIle, IPUHATHE Pe IIeHUMN I'PYyIIIIOoN);

—CaMOCTOSTEJIbHO COCTaBJISATHL aJITOPUTM pelIeHHus
du3uyeckoy 3amayy UM IIJlaHa UCCJIeIOBaHUS C
Y4ETOM UMMEIOUIUXCSA PpPecyp COB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMeHTHpPOBaTh IIpeajiara eMbIe
BapHaHTHI PEIIEHN;

—nesnaTh BEIOOD 1 OpaTh OTBETCTBEHHOCTDH 3a pellleHue.
Camokoumposb (peaekcus):

—IaBaTh aJeKBaTHYIO OIleHKYy CUTyalluul H IIpenjaraTth
IIJIaH €€ U3 MEHEHUSsI;

—OOBSCHSATbL IIPUYHHBI HOOCTHXKEHHSA (HEeOOCTUIKEHMS)
pe3yabTaToB OesaTeIbHOCTH, IaBaThb OIIEHKY
OpuoOpPETEHHOMY OIIBLITY;

—BHOCUTH KOPPEKTUBHI B NeATEIHbHOCTD (B TOM YHCJIE B X0
BBITIOJI HEHUSA (PU3UUECKOT0 UCCIIEIOBaHUA UJIU IIPOEKTa)
Ha OCHOBE HO BBHIX OOCTOSITENBCTB, HNU3MEHUBIIHXCS
CUTyallni, YCTaHOBIIEHHBIX omubOoK, BO3HUKIIINX
TPYOHOCTEN;

—OIleHUBaTh COOTBETCTBUE pe3yibTaTa LEIN U YCIOBUSIM.
DMOYUOHA/AbHBIUT UHMe//1eKm:

—cCTaBuUTh cebs1 Ha MeCTO OPYyroro 4ejoBeKa B Xone
CIIopa UM OHUC KYyCCHMHU Ha Hay4YHYIO TeMy, IIOHMMAaTh
MOTHUBHI, HAMEPEHUSI U JIO TUKY OAPYTOro.
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IIpunsimue cebs u opyzux:

—Opu3HaBaTh CBOE IMIpPaBO Ha OIMMOKY IIPU peIleHUuu
¢du3nYecKuxX 3a7ay WM B YTBEPKOEHUSAX Ha Hay4IHBIE
TEeMEI ¥ TaKoe XKe IIpaBo OPYyIroro.



MPEOMETHbIE PE3YJIbTATHI

7 Knacc

ITpegmeTHBIE pe3y/ibTaThl Ha 0a30BOM YPOBHE HOOIXKHBI
oTpax)aTb CHOPMUPOBAHHOCTDL Y O0yYAIOUINUXCS YMEHUMN:
—MCHOJIbL30BaTh MOHATHUS: (PU3MUECKHEe UM XHUMHYEeCKHe

SIBJICHUS; HaOIIomeHue, SKCII€PUMEHT, MoOJeJIb,

TUIIOTEe3a; eOUHUILI (U3 YEeCKUX BEJIMYMH; aToM,

MOJIEKYyJIa, arperaTHbIe COCTOSIHUSI  Bellle CTBa

(TBépmoe, KUOKOe, Tal3000pa3Hoe); MeXaHudYecKoe

OBUXKEHUEe (paBHOMEPHOE, HepaBHOMEPHOE,
OpsAMONIUHENHOe), TpaeKTOpHs, paBHOOeNCTBYyIOIas
CHII, oedopmalims (yupyrasa, IjIacTu4deckKas),

HEBECOMOCTH, COOOIIAIoIINeCcs COCYIbI;

—pa3nuyaTthk aBiIeHUs (Ouddy3us; TemIoBoe OBUXKEHUE
4YaCTHI] Be 1I1eCTBa; paBHOMEPHOE OBUXKEHUE;
HepaBHOMEPHOE NOBUIKEHWE; WHEPIHNS; B3aUMOIOENCTBUE
TeJl; paBHOBECHE TBEPHOBIX TENl C 3a KPEIJIEHHOW OChIO
BpallleHUs; Iepeladva OaBJeHUS TBEPOBIMU Te JIaMH,
KUOKOCTSIMU U Ta3aMy; aTMochepHoe OaBIIEeHUE;
IJjiaBa HUE TeJl; IpeBpalleHUuss MeXaHU4YeCKOM 9SHEepTruu)
IO OIIMCAHUIO MX XapaKTEePHBIX CBOMCTB M Ha OCHOBEe
ONBITOB, [OEMOHCTPUPYIO IIMX HaHHOe GU3NYECKoe
SIBJIEHUE;

—pacro3HaBaTh NIPOSBJIEHWE HN3IYUYEHHBIX (PUIUUYECKUX
SABJIEHUM B OKpPyzKalolleM MWupe, B TOM YHCJIe
dbusndeckKue HBJIEHUA B NOpU pojde: IIPUMeEPH
OBUKEHUS C PA3/IMYHBIMU CKOPOCTSIMHM B JKWBOU H
HEeXXUBOMW IIPUPOME; NeNUCTBUE CUJILI TPEHHUSI B IPUPOIEe U
TeXHU Ke; BIUsSHUE aTMocHepHOro [MmaBJIeHUS Ha
JKMBOW OpPraHM3M; IIJla BaHUe PBIO; phIYaru B TeJjie
YeJjioBeKa; IIPU OSTOM IIE€PEeBOAUTH ITPAKTUUECKYIO
3amadyy B y4eOHYIO, BBIOENIATH CYIIEeCTBEHHBIE
CBOMCTBa/NIpU3HaKu GU3UYECKUX ABJIICHUM;

—ONuCHIBaTh HN3YUEHHBIE CBOHCTBaA Tell U (Gu3ndecKue
SIBJIEHUSI, UC TIOJIb3ysl (pm3ndecKue BeJIMYUHBI (Macca,
00BEM, IJIOTHOCTH Be IIIeCTBa, BpeMs, IyTh, CKOPOCTD,
CpenHss CKOPOCTb, CHUJIa YyIPYy TI'OCTH, CHJIa TSIXKECTH,
BeC Tejla, CHjla TPeHUus, maBjeHue (TBEPHOO I'o Tela,
JKUOKOCTH, rasa), BBITAJIKMBaloOMIasi cuina,
MexaHu4Yeckass paboTa, MOIIHOCTb, IIJIEYO CHIJIHI,
MOMEHT CHJIBI, KO3(p(PUIIMEHT I0JIE3HOT0 HOeNCTBUS
MeXaHM3MOB, KUHeTHYecKasi U TOTEeHIU aJibHasd
9Heprusd); NOpPM ONHCaHUM MpPaBUJIIBHO TpaKTOBaTh

ON3NKA. 7—9 4



Gu3M YEeCKUN CMBICJI HCIOJIb3yeMBIX BEJIMUYMH, HUX
0o003HaAYEeHUST U eOu HUIB (U3INYEeCKUX BEIUYHNH,

HaxoOuTh (GOpPMynBI, CBS3LIBAIO IIWMEe  OAHHYIO
dU3NYECKYI0 BEJIMYUHY C MOPYTUMH BeIUYHWHAMU,
CTPOUTH rpaduKu U3YYEeHHBIX 3aBUCUMOCTEH

bU3nYeCcKUX BeIU YUH;
—XapaKTepHu30BaTh CBOMCTBA Tell, QU3NYECKHe SABJI€HUSA

M TIPOLIeC ChI, HCHIOJIB3ys IIpaBUJIa CJIOXKEHUS CHII
(BOomb OgHOM MIPSIMOM),



3akoH [I'yka, 3akon Ilackansi, 3aKOH Apxumena,
OIpaBUIIO pPaBHO Becuss pbyara (6710Ka), «30JI0TOE
IpaBUIIO» MeXaHUKH, 3aKOH co XpaHeHUs
MeXaHUYEeCKOU SHEPruy; IIPU 3TOM OaBaThb CJIOBECHYIO
GOPMYyIIUPOBKY 3aKoHa u 3anuceBaTh ero
MaTeMaTU4YEeCKOe Bhl PaXKeHUE;

—OOBACHATL (pu3UUYecKue  SABIEHHsI, MPOIECCHl H
CBOMCTBa TeJI, B TOM YHCJIEe U B KOHTEKCTE CHUTyalluu
IPaKTUKOOPUEHTHUPOBAH HOTO XapaKTepa: BBIABISATH
OIPUYUHHOCIIEACTBEHHLIE CBA3U, CTPOUTH OOBLSICHEHHUE
n3 1—2 mporuyeckKux MIaroB C omnopou Ha 1-—2
N3y4YEeHHBIX CBOMCTBa dU3nIEeCKUx SBIIEHUMH,
dU3nYeCKUX 3aKOHa NI 3aKOHOMEPHOCTH;

—peunrath pacye€THhIEe 3amayu B 1—2 pOeMcTBHSI,
UCIIONBb3ysI 3aKOHBI ™M  (GOpPMYJBl, CBS3bLIBAIOIINE
dus3ndeckKre BeJIMYUHBI: Ha OCHOBE aHaliM3a YCJIOBUS
3aflayy 3aluChiBaTh KpPATKOE YyCJIOBUE, IIOH CTaBISATH
dbus3ndeckKue BeJIUYUHBI B QOPMYJIbI U IIPOBOOUTEH pac
4YE€ThI, HAaXOOWUTL CIIPABOYHEIE [aHHBEIE, HEOOXOOUMEBIE
OJIs pelle HUS 3adad, OLIEHWBATh pPealuCTUYHOCTD
moaydyeHHOU Gpu3nyde CKOM BETUUYUHEI;

—pacio3HaBaTh NOPOOJIEMBI, KOTOPhIE MOIXKHO PEIIUTH
opu 1noMolM (pu3nYecKuX MEeTOOOB; B OIHNCaAHUU
HUCCIIegOBaHUA BEIOEIATH opo BEpseMoOe
OpennojiokeHue (Tunoreldy), pas3janudaTb U HHTEepIpe
THPOBATh IIOJIyYEHHBLINM pPe3ylabTaT, HaXOOuTb OMINOKH
B XOIle OIbITa, JejiaTh BEIBOOHI II0 €TI0 pe3ybTaTaM;

—IIPOBOOUTL OIBITHL 1O HaAOMIOOeHUI0 (QUINYECKUX
SIBJIEHUY WU (PU3UUECKUX CBOUCTB Tel: GOPMYyJIUPOBAThH
IIpoBepsieMbIe IIpe MOJI0XKeHHsI, COOMpaTh YCTAHOBKY U3
MIpemIoKeHHOT0o 000pymoBa HIsI, 3alHCHIBATH XOO OMBITA
u GOpPMyJIUPOBATh BLIBOOHL;

—BBITIOJTHATh OpsiMbIe U3MEPEHUs paccTosHuUs,
BpeMeHU, MaccCHl Teja, 00béMa, CUJIBI U TeMIIePaTyphl C
KUCIIOJIb30BaHWEM aHaJIOT0 BEIX M IUMPOBHLIX NPUOOPOB;
3amMCHIBATh HOKa3aHUSI IIPUOOPOB C YIETOM 3agaHHOM
abCOJTIOTHOM TTOTPEITHOCTYU U3MEPEHUH;

—IIPOBOOUTH ucciegoBaHUue 3aBUCUMOCTH OOHOU
¢u3nveckol Be NTUYUHBLI OT OPYTO¥M C UCIIOJIb30BaHUEM
OPSIMBIX U3MEPEHUN (3a BUCUMOCTM IIyTH PaBHOMEPHO
OBUKYIIETOCS Tejla OT BpeMeHU OBUXKEHHUS TeJjla; CUJIHI
TPEHHUs CKOJIbXKEHHsI OT Beca Tejla, Kade CTBa
00paboTKM HMOBEPXHOCTEM TeJI U He3aBUCHUMOCTU CHIILI
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Tpe HUSA OT IIJIOIIAAW COMPUKOCHOBEHUS TEJI; CHIIBI
YIPYTOCTH OT yO MUHEHUS MPYZKUHBI; BEITAJIKUBAIOIIEH
cunbl OT OOBEMa MOrPy IKEHHOW dYacTH Teja W OT
IIJIOTHOCTY JKUOKOCTH, €€ He3aBUCHUMOCTH OT IIJIOTHOCTH
Tema, OT TJHyOWHBI, HAa KOTOPYIO IIOTPYXKEHO TEeJo;
YCJIOBUM TIJTABAaHUS TeJI, YCIIOBUM pPaBHOBECHUsS phIYara
u OJIOKOB); y4acTBOBaTh B IIJIaHWPOBAHWHU Yy4eOHOTO
uccjegoBaHus, cobu



paTh YCTAHOBKY U BBIIIOJIHSTH HN3MEPEHUs], ClIenys
OpenjiozkKeH HOMY IIJIaHy, (UKCUPOBATL PE3YJIbTAaThI
IOJIYyYeHHONH 3aBHUCHUMO CTH (PUIUYECKUX BEJIUYUH B
BUIOE IIPEOJIOKEeHHBIX Tabmuil u rpa GHUKOB, OesaTb
BBIBOZLI 110 pe3yJibTaTaM HUCCJIeOOBaHUS;

—IIPOBOOUTHL KOCBEHHLIE U3MEPEeHUSI QU3NYECKUX BEIUUUH
(II7I0T HOCTH BeIleCcTBa KUIOKOCTHU M TBEPOOTO Teja; Cujia
TPeHus CKOJIb JKEHUS; OaBJIeHUE BO3OyXa;
BBITAJIKHUBAIOIIAS cuia, OenCcTBYIO masa Ha
IOTPYKEHHOE B KUIOKOCTh Tejo; Ko3bduiimeHT
IIOJIE3HO T'0 OEeMWCTBUS IIPOCTHIX MEXaHW3MOB), ClIenys
OPEemIO’KEeHHOM  HMHCTPYKIWMH: T[PU  BBIIIOJIHEHUU
n3MepeHuH cobupaTth 9KCIepHUu MeHTaNlbHYIO
YCTAHOBKY ¥ BBIYHCISTL 3HAUYEHHWE MCKOMOM Beu
YUHEL;

—co0mogaTh IpaBujla TeXHUKKH 0e30IIaCHOCTH IIPU paboTe
¢ 1a6o paTOpHEIM 000PYyOOBAHUEM;

—yKas3blBaTh IIPUHIUIOB  OeWCTBUS  IIPUOOPOB U
TeXHUYECKUX YCTPOMCTB: BECHI, TepPMOMETP,
OUHaMOMETP, CooOIIalIIMecss CO CyObl, OapoMeTp,
pblyar, TIOOBUXKHBIM M HENOOBUXKHLIM OJI0OK, Ha
KJIOHHAsI IIJIOCKOCTh;

—XapaKTepHU30BaTh HNPUHIUIILI OEWUCTBUS  UIYUEHHBIX
npubOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha UX
onucaHus (B TOM YHC Jie: MOOIIUIIHUKH, YCTPOMCTBO
BOOOIPOBOIA, THUOPABIMYECKUH IIpecc, MaHOMEeTp,
BBICOTOME]P, IIOPIIIHEBOW HACOC, apeoMeTp), WucC
IOJIL3ySA 3HAHUS O CBOMCTBaX (PpU3MUECKUX SIBJIIEHUU U

HeoOxomu MBbIE dusnyeckue 3aKOHHI u
3aKOHOMEPHOCTH;

—IIPUBOOUTE NPUMEPHI / HaAXOOUTh WHGOPMAIIUIO O
opuMepax OPaKTHUYECKOTO WCIIOTb30BAHU S

dbu3ndeCcKUx 3HAHUU B IIOBCed HEBHOUW IKU3HU OIIA
obecrieueHuss 6Ge3omacHocTH TOpu  oOpalleHUM C
npubopaMu u TEeXHUYECKUMHU YCTpPONCTBaMU,
COXpaHEeHUsI 300 PpPOBbSI U COOJIOOEHUS HOPM
9KOJIOTHUYECKOTO IIOBENEHNS B OKPY KaloIlle¥ cpene;

—OCYILIECTBISThL OTOOP HMCTOYHUKOB HMHGPOPMAIIUU B CETHU
HNHTepHET B COOTBETCTBUM C 3alaHHBIM IIOMCKOBBLIM
3alIpocoM, Ha OCHOBe HUMEWUIUXCS 3HAaHUU U OYTEM
CpaBHEHUd Pa3IMYHBIX UCTOYHU KOB BHIOEJATH
uHpOpMaAINIo, KOTOpas ABJISIETCSI IIPOTUBOPEYU BOU UIIU
MOXKeT OBITh HeIOCTOBEPHOM;
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—MCHONIb30BaTh IIPU BLINIOJITHEHUU Y4YeOHBIX 3adaHuit
HAQY4YHOIIO IIYJISAPHYI0O JUTepaTypy Gu3ndeckoro
comepzKaHUsI, CIIpaBOYHEIE MaTepHallbl, peCypChl CeTH
HUHTepHET; BIageTh NOpHEMaMMU KOH CIIEKTHUPOBaHUSI
TEKCTa, IpeoOpa3oBaHusA wuHPOpPMAIMU U3 OOHOM
3HAKOBOU CHUCTEMEI B IPYTYIO;

—co37aBaTh COOCTBEHHBIE KPATKHE ITMCbMEHHLIE U YCTHHIE
coo0I111e HUSI Ha OCHOBe 2—3 HMCTOYHHKOB HMHMOPMAIIUHU
$uU3nUYeCcKoro co



Oep3kKaHus, B TOM 4Yucjie IIyO0JIUYHO OejlaTh KpaTKue
COOOIIIeHUsA O pe3yjIbTaTaX IIPOEKTOB U YYeOHBIX
HCCJIeJOBaHUY; INIIPU STOM TIPaAaMOTHO MUCIOIb30BaTh
U3y4YEeHHBI MNOHATHUUHBIN anmnapaT Kyp ca (QU3UKH,
COIIPOBOZKATh BLICTYIIJIEHUWE ITPEe3eHTalluel;

—TIIpU BHITIOJTHEHUM Y4YeOHBIX ITPOEKTOB M HCCJIEIOBaHUM
pacnpene JsiTb 0093aHHOCTHU B I'PYIIIIe B COOTBETCTBUU

C IIOCTaBJIEHHBIMHU 3aJadyaMHu, CJIEOUTDH 3a
BBIIIOJIHEHUEM IIjaHa OEelCTBUH, agekBaT HO
OIleHUBATLh COOCTBEHHBIH BKJIalL B [OEesATEJILHOCTDH
T'PYIIIIHL; BBI CTpauBaTh KOMMYHUKaTUBHOE

B3aMMOIENCTBUE, Y4YUTEIBAsI MHE HUE€ OKPY2XKaAIOIIUX.

8 knacc

IIpeoMeTHBIEe pe3ynbTaThl Ha 0a30BOM YPOBHE MONMZKHEI
oTpaxaTb CPOPMHUPOBAHHOCTE Y OOYYaIOIIUXCST YMEHUH:
—MWCIIONIb30BaTh MOHSATHS: Macca W pa3Mephl MOJIEKYJ,

TEeIJIOBOE OBUXKEHHE aTOMOB M MOJIEKYJI, arperaTHhIe

COCTOSTHHUSI BellleCcTBa, KPUCTAIIUYEeCKHue U aMopdHBIe

Teja, HaCHINEHHBIM ¥ HEHAChl IIEeHHBIH Tap,

BJIAKHOCTH  BO3[OyXa; TeMIepaTypa, BHYTPEHHSS

SHepPrus, TEIJIOBOM OBUTATEIb; 37IeMeHTapHBIHN
9JIEKTPUYIECKUU 3apsm, 9JIEKTPUYECKOE moJie,
IPOBOOHUKM " OU3JIEKTPUKH, o CTOSTHHBIM

3JIEKTPUYECKUH TOK, MarHUTHOE II0JIE;

—paznu4yaTh sSIBJIIeHUs (TelioBoe pacIllupeHHne/cxkKaTue,
TeIJIole pegada, TEIJIOBOE PaBHOBECHE, CMadYHWBaHUE,
KanuJUJIsIpHLIE $B JIeHUsI, HCIapeHue, KOHOeHCcallusd,

IIJIaBJICHUE, KpUcTaannu3anusg (oTBepOeBaHmE),
KUIIeHue, Temjolepemada (TenIoIpPOBOOHOCTE,
KOHBEKIIUSI, U3TydYeHUe); 3JIeKTPHU3alus Terl,

B3aMMOJIEVICTBHUE 3apsO0B, OEUCTBUS 3JIEKTPUUYECKOTO
TOKa, KOPOTKOe 3aMblKa HHe, B3auMOIOelCTBUEe
MarHUTOB, ONeMCTBME MArHUTHOTO IIOJIS Ha IIPOBOOHUK
C TOKOM, O9JIeKTPOMAarHuUTHAasl HWHOYKIIKSI) II0 OIIH
CaHUWIO UX XapaKTEePHBIX CBOWCTB M Ha OCHOBE OILITOB,
OEeMOH CTPUPYIOUINX JaHHOoe GU3UYECKOoe SIBJIIEHUE;
—pacrio3HaBaTh NOPOSIBJIEHUE HW3YYUEHHBIX (PU3NYECKUX
SBJIEHUH B OKpyzKalolleM MHpe, B TOM UHCJIIe
dusnyecKue SBIEHHUS B MIPH pPOMOe: IOBEPXHOCTHOE
HaTsSXKEeHWEe ¥ KalUuJdspHbIe SBJIEHHUS B HIPUPOIOE,
KpUCTaJJabel B Opupone, ulnydenue CoJlHIIQ, 3aMep3a
HIEe BOOOEMOB, MOPCKHEe Opu3bl, oOpaszoBaHWE POCHI,
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TyMaHa, HWHEes, CHera; OJJIEKTPUYECKUEe SBJIEHUS B
aTMocdepe, 3JIEeKTPUYE CTBO KUBBIX OPraHU3MOB;
Mar"HuTHoe IIojie 3eMiu, naOpewd Mmoo CcoB, POJb
MarHUTHOTO IIOJNIA OJIS KM3HU Ha 3eMJiie, IOJIApHOEe CH
sSHUEe; IIPU 3TOM II€PEBOOUTH MPAKTUYECKYIO 3amady B
y4eOHYIO, BBIOEJISATH CyIIIeCTBEHHBIE
CBOMCTBA/IIpU3HaAKU QPUINYUYECKUX AB JIEHUM;



—ONUCHIBATL H3yYEHHBIE CBOWCTBA Tel U (pU3MYECKue
SIBJIEHUS, WC TOJb3ysi (PUIUYUYECKUE  BEIUYUHBI
(TemnepaTypa, BHYTPEHHSS SHEPrusi, KOJIUYECTBO
TEeIJIOTHI, YyOenbHas TEeIJIOEMKOCTh BeIlle CTBa,
yOoenbHasi TeMmJoTa IIJIaBJIeHus, yOelbHas TersioTa
mapoo® pa3oBaHUA, yAOejdbHas TemjaoTa CropaHus
TOTITMBa, KO3(UIIM eHT TOJIe3HOTO [OeHCTBUS
TEIJIOBOM  MAIIMHBI, OTHOCHUTEJBHAsT  BJIA’KHOCTbH
BO3Oyxa, 9JIeKTPUYECKHH 3apsdld, Cuia TOKa, 3JIeK
TPUYECKOE HaIpsXKeHHe, CONPOTHUBIIEHHE IIPOBOOHUKA,
yOenbHOEe CONPOTHUBIIEHWE BeIllecTBa, pabota wu
MOIITHOCTEh 3JIEKTPUYECKOTO TOKAa); MIPW ONHCAHUU

IPaBUIIBHO TpPaKTOBaTh dus3nyecKu CMBICTI
WCIOJIb3YEeMbIX BeIWYMH, O0O3HAYeHUsI U €eOUHUIIBI
buzn YeCKHX  BEeJINYUH, HaAXOOUTh bhOPMYyIIHI,

CBsI3BLIBAIOIIME MHaHHYIO (QU3UYEeCcKylo BeJIUMYUHY C
OPYyTUMU BeJIMYMHaAMHU, CTPOUTh Ipadu KU HUIYYEeHHBIX
3aBUCUMOCTEN PU3UYECKUX BEIIUYUYUNH;

—XapaKTepu3oBaTh CBOMCTBA TeJjl, PU3NYECKUe SABJIEHUS
M TpPO IIeCCHl, WUCIOJIb3ySd OCHOBHBLIE IIOJIOKEHUS
MOJIEKYIIPHOKHUHETH 4YecKou TEeopUuu CTPOEHUs
BelleCTBa, MNPHHIUI CYHepIo3uluu Io Jeu (Ha
KavyeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsAaa,
3a kKoH OmMa [ y4yacTKa Ienu, 3akKoH J[[Koyiis—
JleHIla, 3aKOH COXpaHEHUS SHEPTUU; IpPU STOM OaBaThb
CclloBeCHYI0 (OpMyJIMPOB Ky 3aKOHa U 3alUCHIBATh €ro0
MaTeMaTU4YeCKOe BhEIpazkeHUeE;

—O00OBSICHATL (pU3MUECKHEe MIPOIeCCHl M CBOMWCTBA TeJ, B
TOM 4YHCJIe ¥ B KOHTEKCTE CHUTyallull IIPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTe pPa: BHISIBIATH MPUYUHHO-
CJIeCTBEHHLIE CBSI3U, CTPOUTHL OOBSIAC HeHUe u3l 1—2
JIOTUYEeCKUX HIaroB C OIOpPOM Ha 1—2 HU3y4YeHHBIX
cBolicTBa PUINYECKUX SIBJI€HUM, PU3NYECKUX 3aKOHOB
WU 3aKO HOMEPHOCTEW;

—pemniatk pacuye€THBIEe 3amayu B 2—3 OEeMCTBUSI,
WCIIONBb3ysI 3aKOHBI ™M (GOpPMYJIBI, CBS3bLIBAIOIINE
du3uYecKue BeJIMYUHBI: Ha OCHOBE aHajiu3a yCJIOBUS
3aayy 3alMnChIBAaTh KpaTKOe YCJIOBUE, BLISIB JISThb
HEeOoCTaTOK OAHHBIX [OJIsI pelleHus 3aJadu, BEIOUpPaTh
3aK0 HBI U (HOpPMYJIE, HEOOXOOUMBIE OIS €€ PEeIIeHus,
OPOBOOUTL pPac UYETH W CpPaBHUBAThH IIONIyYEeHHOE
3HadYeHUue @U3NYECKONW BeJIHYU HBI C HWU3BECTHBIMU
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OaHHBIMU;

—pacro3HaBaTh OPOOJIEMBI, KOTOPhIE MOXKHO PEIINuTh
opu Hnomoinu (GU3UYEeCKUX MEeTOOOB; HCIIONIb3ys
oIlMicaHWe HCCJIeOOBaHUA, BHEl [OeJATh IIPOBEpsSeMoe
IpenmnojiokKeHue, OIeHWBaTh MIPABUJILHOCTH IIOpPSAOKa
IPOBEeNEeHUs MCCJIeJOBaHUs, NejlaTh BEIBOOHI;

—IOPOBOOUTL ONBITHI [0 HabGIOOeHuio (U3UYECKUX
SIBJIEHUM MU PU3NUYECKUX CBOMCTB Tes (KaIlluJIIsapHLIE
ABJIEHHUS, 3aBHCUMOCTL [OaBJIEHMSI BO3Oyxa OT €ro
o0B€Ma, TeMIIepaTypPhl; CKOPOCTH PO



Ijecca OCThIBaHUS/HArpeBaHUs IIPU UIIYYEHUU OT
oBeTa W3JIy YalolleW/IorJIoIarllneli IIOBEePXHOCTH;
CKOPOCTh WCIIapeHHus BO OBl OT TeMIlepaTypsl
JKUOKOCTU U IJIOIIaOU €€ IOBEPXHOCTH; 3JIeKTPU3allusa
Tell ¥ B3aUMOJENCTBUE 3JIEeKTPUYECKUX 3apSAOoB;
B3aHMOHefICTBHe IIOCTOSAHHBIX MaATrHUTOB,
BU3yajin3allisi Mar HUTHBIX [IOJIe TOCTOSIHHBIX
MaTrHUTOB; OEeMCTBUSA MarHUTHOTO IIOJIS Ha IIPOBOOHUK
C TOKOM, CBOMHCTBa OJIEKTpOMAarHmTa, CBOM CTBa

3JIEKTPOOBUTaATEIS IIOCTOSIHHOT O TOKa):
dopmynupoBaTh IpOBepPsieMbIe IPEnIoIoXeHUs,
cobupaTth YCTaHOBKY us peno JKEeHHOT'0

0o00pyOoOBaHUS; OIIUCHIBATH XO[ OIBITa U (GopMyIUpPO
BaThb BLEIBOIHEI;

—BBIIOJTHATD OpsIMEIE U3MePEHUSs TEeMIIEPaTYyPHI,
OTHOCUTENIBHOM BJIaKHOCTH BO34yXa, CHJIBL TOKa,
HaOpsSAXKEeHUS C HCHOJIb30BaHM €M  aHaJIOTOBBIX
npubopoB M  OATYUKOB (PU3UYECKUX  BEJIINYUH;
CpaBHUBaATh pe3yJIbTaThl U3MEPEHUu# C Y4ETOM
3agaHHOU abCco JIIOTHOM IMOTPEUTHOCTH;

—IOPOBOOUTH HUCCIeIOBaHMe 3aBUCHUMOCTH OOHOU
¢U3nYeCcKol Be NTUYUHBLI OT OAPYroM C HCIOJIb30BaHUEM
OpPSAMBEIX U3MEPEeHU#d (3a BUCHUMOCTL COIPOTUBIEHUS
IIPOBOJHUWKA OT €ro OJWHB, IJIOIIagu IIOIEePedYHOoTo
CeyeHMS U YOEJIbHOTO COIPOTUBJIEHUS  BelllecTBa
IIPOBOJHUKA; CUJIBEI TOKa, UAOYIIETrO depe3 NPOBOOHUK, OT
Hampsi  JKEeHWs  Ha  IIPOBOJHUKE; HUCCIeOBaHMUE
[IOCJIeNOBATEIFHOTO U IIa paJUIeIbHOTO COeqUuHEeHUH
IIPOBOJHUKOB): IIJIAaHMPOBATh HCCIEOO BaHME, coOUpaTh
YCTaHOBKY u BBITIOJTHATH U3MEepeHUs, crnenys
IpenjoXXeHHOMY IJiaHy, ¢QUKCHUpPOBaTh pPe3yJIbTaThl
IIOJTy4eHHOM 3aBUCHMMOCTH B BUIe Tabnuil m rpadUKoOB,
OejlaTh BEIBOOHI IO Pe 3y/IbTaTaM MCCJIENOBAHUS;

—IOPOBOOUTH KOCBEHHEIE U3MePeHUsI (U3NIECKUX BEIUUNH
(ymenb Hasi TEMJIOEMKOCTH BeIlleCTBa, COIIPOTHUBJIEHUE
IPOBOOHUKA, pa 60Ta U MOIIHOCTL 3JIEKTPUUECKOTO
TOKa): IIJIaHUPOBATh usMepe HUS, cobupaTh
9KCIEepPUMEHTaNIbHYI0 YCTaHOBKY, CJieAysa TIpenjio
JKeHHOM WHCTPYKILWW, ¥ BBIYUCIATE 3HaA4YeHUe
BEJINYUHEL;

—co0brogaTh IpaBuila TEXHUKM 0e30I1acHOCTU Ipu paboTe
c nabo paTOpHBEIM 000PYOOBAHUEM;
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—XapPaKTepu30BaThk IIPHWHIIUIIEL OEeNUCTBUS HU3Y4YE€HHEBIX

OpubGoOpPOB M TEXHUYECKHX YCTPOMCTB C OIMOPOM Ha UX
onucaHus (B TOM YHC Jie: CUCTeMa OTOIIJIEHHSI IOMOB,
TUrpoMeTp, maposasd TypOuHa, aMIepmeTp,
BOJIbTMETDP, CYETUYUK IJIEKTPUUECKOM I3HEPTruH, 3JIeK
TPOOCBETUTEJIbHEIE TpubOPHI, HarpeBaTelbHBIE
9IEKTPOIIPUOOPHI (mpumepsl), 3JIeKTpUYEeCKUe
OpegoxXpaHUTeNIU; 3JIEKTPOMAarHUT, 3JIEKTPOOBUTATEb
IIOCTOSIHHOTO TOKa), MCHIOJIb3ysd 3HAHHUS O



CBOMCTBax (pM3NUYEeCKUX SABJIEHUU U HeoOXomuMbie
¢du3ngecKkrue 3aKOHOMEPHOCTH;

—pacno3HaBaTh IIPOCTBEIE TeXHUYECKUe YCTPOUCTBA U
U3MePUTEeNb Hble IPUOOPEI 10 CXeMaM M CXeMaTUYHBIM
pucyHKaM (KUOKOCT HBIM TepMOMETpP, TepMOocC,
IICUXPOMETP, TUTPOMETP, [OBUTATelIb BHYTPEHHETrOo
CropaHus, 9JIEKTPOCKOII, PEOCTAT); COCTABJISATL CXe MHEI
9JIEKTPUUYECKHUX Ilelel C TIIocjieJoBaTeJIbHBIM U
mapajuielb HBEIM COeOWHEHWEeM 3JIEMEHTOB, pa3nudas
YCJIOBHEIE OO0OO3HAYEHUS 3JIEMEHTOB 3JIEKTPUYECKUX
menei;

—TIIPUBOOUTH IPUMEPHI/HAaX0OUTh uHpOpPMaImIio o
npuMepax IIpakK TUYECKOT0 HCIIOJIb30BaHUSA (PU3UUECKUX
3HQHUW B TIOBCEOHEBHOM IJKU3HU Ona obecledeHUs
0e30macHOCTH Hpu ofOpallleHuu ¢ npubo paMu u
TEXHUYECKUMU YCTPONCTBaMU, COXpaHEeHUd
3J0POBbSA ™  COOMIOAEHUsI HOPM  3KOJIOTHYECKOTO
IIOBEeOEeHUs B OKpPyXKalolllel cpene;

—OCYIIEeCTBISAThL  IIOUCK  UHpopManum  PuU3nIEeCcKoro
comepxaHusd B ceTu VHTepHeT, Ha OCHOBE MMEIOUIUXCS
3HQHUW U TIYyTEM CpaB HEHUS OONOJIHUTEJILHBIX
NCTOYHUKOB BBIAENATH MHPOPMAIINIO, KOTOPas SABISETCS
MIPOTUBOPEYUBON HUIW MOXKET OBITH HEJOCTO BEPHOM;

—MUCIIOIb30BaTh TIPU BHINIOJIHEHUU Y4YeOHBIX 3aJaHui
HAY4YHOIIO TIIYJSPHYIO JIUTepaTypy Gu3ndeckoro
comepIkaHU4, CIIpaBOYHBIE MaTepHallbl, PeCypChl CETH
HuTepHeT; BIageTh NOpHEMaMM KOHCIEKTHPOBaHUSA
TeKCcTa, mnOpeoOpa3oBaHUSA HWHPOPMAIMKM UW3 OOHOU
3HAKOBOM CHCTEMEI B IPYTYIO;

—co37aBaTh COOCTBEHHBIE MMChEMEHHEIE U KpPaTKUe YCTHHIE
coob1ie Hus, 0000Ias wHOPMAIUI0 U3 HECKOJIbBKUX
WCTOYHUKOB (PU3M YECKOTO COOepzKaHUsd, B TOM dYHCIEe
nyOIMYHO TPEOCTaBJIATh PE 3YyJIbTAThl IIPOEKTHOW WJIU
HCCIIeqOBaTENbCKON OeATEeNbHOCTU; IPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3y4YEHHBIN INMOHATHUWHEBEIN all IapaT Kypca
$U3UKM, COIIPOBOKOAThH BEICTYIIJIEHHE IIPE3€HTa [TUel;

—IIpU BHIIOJTHEHUM Y4UeOHBIX IIPOEKTOB M MCCJIeqOBaHUMI
¢r3uYe CKUX MPOILECCOB PaCIpenesaTh 0053aHHOCTH B
TPyIIle B COOTBET CTBUHU C IIOCTaBJIEHHBIMHM 3aJadaMy,
CleguTh 3a BBIIOJIHEHWEM IIjlaHa OeUCTBUU U
KOPPEKTUPOBATH ero, ageKBaTHO OlleHUBaTh
COOCTBEHHBIN BKJIaQ[ B OessTeIbHOCTD TPYIIIILL;
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BLICTPAMBATE KOM MYHHKATHBHOE B3auMOOelCTBUE,
IPOSIBJISISI TOTOBHOCTH pa3pe mIaTh KOHMIIUKTEHI.



9 KJ1acc

IIpeoMeTHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE MOIZKHBI
oTpaxkaThb CPOPMUPOBAHHOCTE Y O0YYaIOIIUXCST YMEHUH:
—MCHIONIb30BaTh TIOHSITUS: cucreMma OTCYETa,

MaTepHuajlbHasg TOYKa, TPAEKTOPHUsi, OTHOCUTEJIbHOCTDb

MEeXaHUYEeCKOTO0 MOBUIXKEHUdA, me dopManus (yrupyras,

mjacTuvyeckasi), TpPeHHe, I[EeHTPOCTPEMH TeJbHOoe

YCKOpEeHMNEe, HeBECOMOCTL U IIePEerpy3KH; IIeHTP TsIXKe

cTu; aOCOJIIOTHO TBEPOOE TeJjio, LEeHTP TAXKECTU

TBEPOOTO Tena, paBHOBecCHUE; MeXaHu4ecKHue

KonebOaHUsI M BOJIHBI, 3BYK, UH(}pPa3 BYK U YJIbTPa3BYK;

9JIEKTPOMaTrHUTHEIE BOJIHHI, mIKasa 3JIEKTPO

MaTrHUTHBIX BOJIH, CBeT, OTHU30PYKOCTDH u

OaTbHO30PKOCTb, CIIeK TPHI UCIYCKaHUSsI u

mormiomieHusi; anbda, OeTa M TramMMamaiyde HUS,

M30TOIIHI, siAepHasi 9HEPTreTUKa;

—pas3nuyaTh sSBIEHUs (paBHOMEPHOEe U HepaBHOMEpPHOe

IPSIMOJIM  HeWHOoe  [OBUXKEHHEe, PaBHOYCKOPEHHOoe
OPSIMOJTMHENWHOE OBUXKE HUE, CBOOOOHOE MameHWe TeTl,
pPaBHOMEDPHOE OBUXKEHUE o OKPYXK HOCTH,

B3auMO[EeNCTBUE TeJI, PpeaKTUBHOE OBUXKEHUE, Kojeba
TeJlbHOEe [OBUXKEeHHe (3aTyxalolre U BBEIHYXKOEeHHBIE
KonebaHus), pe3oHaHC, BOJIHOBOE OBUIKEHUE,
oTpaxKeHUue 3BYKa, OpPSIMOIUHEN HOe
pacupocTpaHeHHne, OoTpaXKeHue U IIpeyiIoMJIeHHe CBEeTa,
II0JI HOe BHYTPEHHee OTpaxKeHHe CBeTa, pa3jiozKeHHue
0eyloro cBeTa B CIIEKTP UM CJIOXKEHUE CHeKTpaJIbHBIX
IIBETOB, OUCTIePCUs CBeTa, ecTeCTBeHHas
PaguoaKTUBHOCTD, BO3HUKHOBEHUE JIUHENYaToro
CIIEeKTpa M3JIyYEeHHUS) II0 OMNMCAHMUI0 MX XapaKTEepPHHBIX
CBOMCTB M Ha OCHOBE ONBITOB, OEMOHCTPUPYIOIINX
OJaHHOe (pu3ndeckoe sIB JIEHUE;

—pacrio3HaBaTh NIPOSBJIEHWE HN3IYUYEHHBIX (PUINUYECKUX
ABJIEHUN B OKpyXawlleM MHpe (B TOM YuCIIe
dus3ndecKre SIBIEHUS B IIPU POde: MPUITHUBHI M OTIUBEI,
oBuxkeHue ninaHeT COMHEYHOM CUCTE MbI, peaKTUBHOE
OBUXKEHUWE KUBBIX OPraHMU3MOB, BOCHPHUSTHE 3BYKOB
JKUBOTHBIMU, 3€MJIETPSICEHNE, CEeUCMHYECKHUE BOJIHBHI,
Iy HaMH, 9XO0, IIBeTa TeJI, OINTUYECKUue SBJIEeHUS B
npupone, OHOJI0O THUYECKOoe [OeNCTBUEe BUOUMOTO,
yNnbTPadUOIETOBOTO U PEHT T'e€HOBCKOI'0 HU3JTyYeHUU;
€CTEeCTBEeHHBI!I pPaguoaKTUBHBINA (OH, KOoCMHUYECKUe
JIy4¥, paOguoaKTUBHOE MU3JIydeHUue IIPUPOOHBIX MU
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HepaJyioB; [eWCTBME PaJUOAaKTUBHLIX HU3NYyYEeHHN Ha
OpraHm3M 4Ye JIOBeKa), MHOpU 3STOM [IepPeBOOUTH
OpaKTUYEeCKyl0 3ajadyy B y4ued® HYIO, BBHIOEISITH
CyllecTBEHHbLIE CBOMCTBA/IIPU3HAKU (U3nMUe CKUX
SIBJIGHUM;

—OINCHIBaTh M3y4YEeHHBIE CBOMCTBaA Tejl U (pU3UYEeCKHue
SABJIEHUsI, HUC TOJIb3ysi (HU3UYECKHe  BEJIUYUHEI
(cpemoHsigs m MrHOBEHHAs CKO POCTb Tejla IIpu
HepaBHOMEPHOM OBUKEHUM, YCKOPEeHHe, IIepeMe



ImieHue, IIyTh, yIJIOBasi CKOPOCTb, CUJIa TPEHUsI, CHia
YIIPYTOCTH, CHJIa THAXKECTH, YCKOpeHHe CBOOOOHOIO
nmageHMusi, BeC Tejla, UM IyJIbC Tejla, UMIYJIbC CHJIBI,
MexXaHudYecKas padoTa M MOIIMHOCTDL, IIOTEHITHMAIbHAas
SHEepPTrusi Teja, IMMOOHSATOrO HAaMd ITOBEPXHOCTHIO 3€eMIIH,
IMOTeHIIMaJIbHASA 9HEeprus cxKaTou IIPYXKUHHI,
KMHEeTUYEe CKasd 92Heprusi, IIoJHasi MexXaHu4decKas
9Heprus, Iepuod U YacToTa KojmeOaHUM, OJIMHa BOJIHEI,
TPOMKOCTL 3ByKa M BEICOTA TOHA, CKO POCTb CBETa,
IoKa3aTeJlb IIPeJIOMJIEHUsI Cpenbl); IIpM ONHCaHUU

IPaBUIBHO TPaKTOBaTh busnyeckKui CMBICTT
KUCIIOIb3YEMBIX BeIW YHWH, OOO3HAYEHUS W EeOUHUIIBI
dU3nIECKUX BEJIUYUH, HaXOOUTh dHOPMYIIEI,

CBSI3BIBAIOLINE OAaHHYI0O PU3NYECKYIO0 BEJIMYUHY C OPY
TUMH BeJIMYMHAMM, CTPOUTL TpadUKU UIYUEHHBIX
3aBUCUMOCTEN DU3UYECKUX BEJIUYUH;

—XapaKTepHu3oBaTh CBOUCTBa TeJi, pu3ndecKkue SBIIECHUS
¥ IIPOIEC CHI, UCHOJb3ysd 3aKOH COXPaHEHUS 3HEPTUH,
3aKOH BCEMUPHOTO TATOTEHUSI, IPUHINUII
CYTIEPHO3UIIMU CHUJI, TPUHIMII OTHOCUTENh HOCTH
l'anmuness, 3akoHbBl HBIOTOHA, 3aKOH COXpPaHEHUSA
UMIOYJIb Ca, 3aKOHBI OTpaxXeHUs U IpeJIoMJIeHUus
CBeTa, 3aKOHHBI COXpaHe HUS 3apsAO0oBOTO0 U MaCCOBOIO
Yucesl IIPU SOEePHBIX peakKnusaX; IIPWM STOM [HaBaThb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIIMCHI BaTh €ro
MaTeMaTUu4YeCKoe BhIpaxKeHUeE;

—O00OBACHATH PU3MYECKUe IIPOIEeCcChl U CBOWCTBA TeJ, B
TOM 4YHCJIe ¥ B KOHTEKCTE CHUTyallull IIPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTe pa: BBIABIATL MPUYMHHO-
CIIeCTBEHHEIE CBSI3U, CTPOUTHL OOBAC HeHUe u3l 2—3
JIOTUYECKUX HIaroB C OIOPONW Ha 2—3 HU3YYEHHBIX
cBolicTBa QU3UYECKUX SBJI€HNM, QPU3UYECKHUX 3aKOHOB
WJIM 3aKO HOMEPHOCTEH;

—pellaTh pacyE€THBIE 3ajadu (omuparoimuecsa Ha
cucrteMy u3 2— 3 ypaBHEHWI), HCIIOJb3ys 3aKOHBI U
dbopmynel, CBA3BIBawIue (GU3NYECKHE BEIUYMHEBL: Ha
OCHOBE aHaJIi3a YCJIOBUS 3aJayM 3a NUCHIBATh KpaTKoe
YCJIOBUE, BHISBIATL HeOOCTalollue WU u30bl TOYHELIE
OaHHBIE, BEIOMpPATh 3aKOHE U GOPMYJIEI, HEOOXOOMMEIE
O pelleHWs, I[IPOBOOWUTL pPACYETHI U OlleHUBaTh
PEaruCTUYHOCTh TOJIyYE€HHOTO 3HadYeHUus (PU3nUEeCKOU
BEJIUYUHEI;

—pacno3HaBaTh NOPOOJIIEME], KOTOPHEIE MOXKHO PEIIuThb
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opu HOomoinu (PU3UYEeCKUX MEeTOHdO0B; HCIIONIb3ys
omucaHMe HCCJIeOOBaHUS, BBl HOENATh IIPOBeEpPSAEMOe
IpenroioXeHue, OIeHHBaTh IIPAaBUJIBHOCTL IIOpSaKa
IpOBEeOEeHUsI MCCIemoBaHUs, OejlaTh BBIBOObI, MWHTEPIIPE
TUPOBATH PE3yIbTaThl HAOIIOOEHUN U OMBLITOB;
—IOPOBOOUTH OMNBITHEI II0 HAOTIOOeHUI0 Q(U3NYEeCKHuX
ABIEHUM UMM QGU3NYEeCKUX CBOUCTB Ten (U3lydeHue
BTOPOTrO 3akKoHa HbIOTOHaA, 3aKOHa COXpaHeHUus
9HEPTruHY; 3aBUCHMOCTD IIepPUoaa KojleOaHuH



NPYKMWHHOTO MasiTHUKaA OT MacCChl IpPy3a M IKECTKOCTHU
IPYKUHBI U HE3aBUCUMOCTL OT aMIUIUTYOBl MaJlbIX
KonmeOaHuM; MPSIMOJIM HeWHoe pacmopocTpaHeHue
cBeTa, pasjioxkeHue Genoro CcBeTa B CIIEKTp;
U3y4dYeHUe CBOMCTB u300pazkeHUs B IIJIOCKOM 3epKalie
M CBOMCTB wu300pakeHWs IpegMeTra B cobOuparolein
JIMH3€; Ha OJII0OeHue CIUIOLUIHBIX U JIMHENYATHIX CIEKTPOB
U3Iy4YeHHUsI): ca MOCTOSTENIbHO coOHMpaTh yCTAHOBKY U3
u30BITOYHOTO Habopa 000 pymoBaHUS; OMUCHIBATH XOM
OIBITA U €T0 Pe3yabTaThl, GOPMYIU POBATH BEIBOIHL;

—OpPOBOOUTL TIPU  HEOOXOOUMOCTH  CEPUI0  IIPSIMBIX
U3MEPEHUM, ONpeNensas cpegHee 3HaUeHHUEe U3MepsieMou
BeJTUYMHBI ((POKYyCHOE PAacCTOSSHUE COOMpAaIole JIMH3EL);
000CHOBHIBATH BBIOOD criocoba
U3MepEeHUs/U3MepPUTENTLHOTO Ipubopa;

—IIpPOBOOUTH MCCJIENOBaAaHWE 3aBUCUMOCTeN (HUINYECKUX
BEJINYMH C MUCIOJb30BaHUEM MPAMBIX H3MepPeHUN
(3aBUCHUMOCTH IIyTU OT BPEMEHU IIPU PABHOYCKOPEHHOM
oBuxkKeHMH 0Oe3 HadaJlbHOM CKO pPOCTH; IIepuona
KojiebaHUM MaTeMaTU4YecKOro MasTHUKA OT [JIU HEl
HUTH; 3aBUCHUMOCTU YyrIJjla OTpaXXeHUs CcBeTa OT yrja
najeHuUss U yrila IIpeJoOMJIEHUS OT Vyrijla IafeHusd):
IIJIAaHUPOBATh MCCJIENO BaHWE, CAMOCTOSITEJILHO cOOUpPaTh
YCTAaHOBKY, (PUKCHUpPOBATL pe€ 3yJIbTaThl IIOJIy4YEeHHOU
3aBUCUMOCTU (PUIUYECKUX BEJIMYUH B BU Oe TabmuIl u
rpaduKoOB, OejaTh BHEIBOOBI IO pe3yjbTaTaM HCCIEeno
BaHUS;

—IOpPOBOOUTL KOCBEHHBIE U3MepeHUus (GU3UYEeCKUX
BeIU4YMuH (Cpeq Hsisi CKOPOCTh M YCKOpPEHUE Tejila HIpH
PaBHOYCKOPEHHOM [BU KEHUM, YCKOPEHHNEe CBOOOIHOI O

mageHus, JKECTKOCThb IPY2XHWHEI, K03 dUumeHT
TpPeHUsA  CKOJIbXKEeHUdA, MexaHudecKass pabora u
MOIITHOCTD, JacToTa u Iepuon KonebGaHum
MaTeMaTUu4eCcKoro u IPYKUHHOTO MAasiTHUKOB,
onTHYecKas cuna cobuparoiei IuH 3B,
PagMoOaKTUBHBEIM (OH): TIIJIaHUPOBATL U3MEPEHUS;
cobuparthb 9KCIIEPUMEHTAILHYIO YCTaHOBKY u

BBITIOTHATEL H3MEPEeHHs, CcJie [Oysd IIPeIoKeHHOH!
WHCTPYKIHWHK; BBIYUCIIATH 3HA4YE€HHEe BeJIMYM HBbI U
AHAJIU3UPOBATHL IIOJIy4YE€HHBbI€ PEe3yJIbTaThl C y‘-IéTOM
3aMlaH HOU MOTPEIIHOCTH U3MEepPeHuH;

—co06rogaTh MpaBuila TEXHUKHW 0e30TacHOCTH Tpu pabdoTe
¢ n1abo paTOpHEIM 000PYyOOBAHUEM;
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—paznndaTrh OCHOBHEIE OpU3HaAKU U3YYEeHHBIX
du3ndyecKnUx MOIOe JieM: MaTepumajbHasi TOYKa,
abCoMI0OTHO TBEPOOE TEeJI0, TOUYEUHLIH MCTOYHUK CBETa,
JIy4d, TOHKas JWH3a, I[JlaHeTapHas MOOeNnb aTo Ma,
HYKJIOHHAasI MOOEelb aTOMHOTO sIApa;

—XapaKTepU30BaTh HNPUHIUIIEI OENUCTBUS  UIYUEHHBIX
npubOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha UX
omnucaHwus (B TOM YHC



je: CIIMOOMEeTP, HAaTUYMKH IIOJIOKEHUSI, PACCTOSIHUSI U
YCKOpEeHUsI, paKeTa, 9XOJIOT, OYKH, IIepPHUCKOII,
doToamnmnapar, ONTHYECKHEe CBETOBOOBI, CIIEKTPOCKOII,
Oo3uMeTp, KaMepa BuiabcoHa), UC MONbB3ysd 3HAHUA O
CBOMCTBax GU3IMYECKUX HABIEHUN UM HeoO0XoOum MbIe
dus3ndyeckKre 3aKOHOMEPHOCTH;

—MUCIIOIb30BaTh CXEMBI U CXeMaTU4YHBIE PUCYHKH
M3YYEHHBIX Te€X HUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX
OpuGoOpPOB UM TEXHOJIOTH YeCKHX IIPOIIeCCOB IIpH
pelieHny y4eOHONpPaKTUYEeCKHX 3afad; ONTHUYECKHUe
CXeMbl [OJIS TIOCTPOEHUS UN300pazkKeHU B IIJIOCKOM
3epKalsie u coouparoile JTuH3E;

—IIPUBOOUTD IPUMEPLI/HaXOOUTh nHOOPMAIIHUIO o
OpuMepax IpaK THYECKOTrO0 MCHOJIb30BaHUSA (PUINYECKUX
3HAHUM B IIOBCEIHEBHOM XKU3HU MO oOecliedyeHus
Oe3omacHocTH 1npu oOpalmleHuum ¢ npubo pamMu u
TEeXHUYECKUMU YCTpPOMCTBaMu, CcoXpaHeHUusa
3OOPOBbSI U  COOIIOOEHUST HOPM  SKOJIOTHYECKOTO
OBEeOEeHUS B OKPYy2Kalollel Cpene;

—OCYIIECTBISATh NOMCK HUHpopManuu GU3INIECKOT0
comepzKaHuUusi B ceTu HMHTepHET, CcaMOCTOSATEIbHO
GOopMynIUPYsS TOUCKOBBIM 3a IIPOC, HAXOOUTL MOYTH
omnpenesieHus TOCTOBEPHOCTU MOJIyYeHHOM MHGpopMaluu
Ha OCHOBE HMEIOUINXCS 3HAHUM M [OOIIOJIHUTEJIb HBIX
MCTOYHUKOB;

—MWCIIOIb30BaTh MPH BHIIIOTHEHUU YYEeOHBIX 3aJaHui
HAY4YHOIIO MYyJISAPHYIO JUTepaTtypy @GU3UUYECKOTro
comepzkKaHUs, CIIPABOYHLIE MaTepHasibl, PECYPChl CETH
HuTepHeT; BIageTh IIPpHEMaMH KOHCIEKTHPOBAHUSI
TeKkcTa, npeoOpa3oBaHUsA UWHpOpMALIMM U3 OOHOU
3HAKOBOM CHCTEMEI B IPYTYIO;

—co3fmaBaTh COOCTBEHHBIE THMCHEMEHHBIE U YCTHEIE
cooO1IeHusT Ha OCHOBe wuHGOpPMaIMM U3 HECKOIBKUX
UCTOYHUKOB (PU3UUYECKOTO CoOepzKaHusi, MTyOIUudHO
IpencTaBlIsaATh pe3ynabTaTh IPOEKTHOM unmn
HUCCJIeAOBaTEIbCKON OeATEIbHOCTH; IIPU 3TOM I'PaMOTHO
WC TO0Jb30BaTh WU3YYEHHBIM IIOHATHUUHBIM amnmapar
u3yyaeMoro pas3 pgena Guluku u COIIPOBOZKIATh
BLICTYIJIEHHE  Tpe3eHTallued C y4ETOM OCOOeHHOCTeu
ayouTOPHUU CBEPCTHUKOB.
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TEMATUYECKOE MJIAHWPOBAHUE

7 knacc (68 y)

npupoge (2 49)

npuponsl. dusnde cKue
SIBJIEHUSI: MEeXaHU4e
CKUe, TEMJIOBEIE,
9JIeKTpUUEe CKHUe,
MarHUTHEIE, CBETOBEIE,
3BYKOBHIE

TemaTudyeck HOBHBI€ BHIbI IEesITE€/ILHOCTH
eMa ec OcHOBHOE coaepzKaHHE Ocno e AABL E€ATEILHOC

uH 0JIOK, y4Jamuxcsi (Ha YPOBHE Y4eOHBIX

TeMa mercTBum)!

Pa3pgen 1. ®Pu3uKa U €€ pojIb B IO3HAHHH OKPYzKalouiero
Mupa (6 u9)

dusuka — ®du3uKa — HaykKa o BrisiBneHue pas3nuuyuii Mexay GuandecKuMu u
Hayka o npupoge. ABiIeHus XUMHUYECKUMU mpeBpalneHusiMmu (MC — XuUMUSI).

Pacnio3uaBaHue U Kjlaccudukanus GU3ndecKUx
SIBJIEHUMN: MEeXaHUYEeCKUNX, TEeIIJIOBHIX,
3JIEKTPUYECKUX, MarHUTHBIX U CBETOBBIX.
Ha6mionenue u onncanne GU3NIYECKUX SIBJIEHUHN

dPusnueckKue
BeJIHYHHBI
(2 9)

dus3nyeckrue BEeJINYUHBI.
H3mepeHne puandeckux
BeIU4YMH. OPu3ndyecKue
npubopkl. ITOTrPemIHOCTD
nU3MEpPEHU.
MexpnyHapogHas
cucTeMa egqUuHUI]

OmpepneneHue IeHb OeIeHUS KAkl U3MEPUTEIbHOTO
npubopa. aMepeHne TUHEHHBIX PasMepoB Tel U
IIPOMEXKYTKOB BPEMEHU C YUYETOM IOTPEINHOCTEN.
H3MepeHne 00bEMa XKUOKOCTH ¥ TBEPOOTO Teja.
H3MepeHHe TeMnepaTyphl IIPU ITOMOIIHN
KHUIOKOCTHOTO TeEPMO MeTpa U JaT4dYHuKa
TeMIlepaTyphI.

BrimonHeHME TBOPUYECKUX 3aJaHUM MO MOUCKY
CII0co00B U3Mepe HUSI HEKOTOPBIX GU3NUYECKUX
XapaKTEepPUCTUK, HAIIpUMeP pa3MepoOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YOAJIEHHBIX

I/IHTepHeT- PeCypcCHI: KO.TIJ'IGKI.[I/IH I.H/I(prBBIX 06pa3OBaTeTIbHBIX pecprOB):
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%ES5%EA%EF2%F0%EE%ED%ED %FB%ES +%F3%F7%ES5%E1 %ED%E8%EA%E8+

FA%E8%E7%E8%EA%EQ0&submit=

%CD%EQ0%E9%F2%E8&interface=catalo

% D /ol 2 /b d&dnteriace=catalog



http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%EE%ED%ED%FB%E5+%F3%F7%E5%E1%ED%E8%EA%E8+%F4%E8%E7%E8%EA%E0&submit=%CD%E0%E9%F2%E8&interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%FD%EB%E5%EA%F2%F0%EE%ED%ED%FB%E5+%F3%F7%E5%E1%ED%E8%EA%E8+%F4%E8%E7%E8%EA%E0&submit=%CD%E0%E9%F2%E8&interface=catalog
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I/IHTepaKTI/IBHBIe WUI'DBI  https://pedsovet.su/load/73-1-0-58125 https://pedsovet.su/load/71-1-0-50401 https://pedsovet.su/fizika/46146_igra_tanchki
https://pedsovet.su/load/809-1-0-49374

00BEKTOB, OOIBIIUX PACCTOSHWH, MaJbIX
OIPOMEKYTKOB BpeMeHHu. OOCyxKIOeHue
npepnjiaraeMbelX cioco00B

EcTrecTBeHHO-
Hay4YHBIA
MeTo[I,
no3HaHusa (2
9)

Kak ¢usuka u gpyrue
€CTeCTBEeHHBIE HayKUu
u3y4a 10T IPUPOAY.
EcTecTBEeH HOHay4YHBIU
MEeTO[O IIO3HA HUuA:
HabJI0meHue, TOCTAaHOB
Ka HaY4YHOT'O BOIIPOCA,
BBEIIBUKEHUE TUIIOTES,
9KCHEPUMEHT II0
IIPOBEPKE TUIOTE3,
o0BsicHeHUe HabIIIo
JAeMOro SIBJIEHUS.
Omnucanve punYecKUx
SIBJIEHUH C TIOMO IIIBIO
Mogenemn

BrigBuzKeHUME TUIIOTE3, OOBACHSIOMINX ITPOCTHIE
SABJIEHUS, HATPUMeEP:

— II0YeMy OCTaHaBJIMBaAE€TCS OBUXKYIIIEECS II0
TOPU30HTAJIbHOM MTOBEPXHOCTHU TEJIO;

— IIoYeMy B JKapKyIo IIOTONOYy B CBETJION oOexkae
npoxJjlagHel, 4eM B TEMHOM.

TIpenmoxeHue crioco00B MPOBEPKHU TUIIOTE3.
ITIpoBefeHUe HCCIEOOBaHUS MO ITPOBEpPKEe KaKoHImbo
TUIIOTE 3bI, HAIIPUMEP: JaJIbHOCTh MOJIETAa IIapuka,
OyIIeHHOTO TOPM 30HTAJIbHO, TeM OOJbIle, YeM
OoJIbIlle BLICOTA ITyCKa.

TlocTpoeHue IIPOCTEUINNX MoAesied (PU3INIECKUX
SIBJIEHUY (B BUIOEe PUCYHKOB UJIU CXeM), HaIpUMep
najeHue IIpeaMeTa; IIPIMOIuHENHOe
pacnpocTpaHeHue CBeTa

Pa3zpgen 2. IlepBoHayaidbHbIE€ CBEJEHHSI 0 CTPOEHUH

BemiecTBa (5 9)

CTpoeHue ATOMBI ¥ MOJIEKYJIBI, UX HabmiomeHre M MHTEPIIPETAIlus OMIBITOB,
BemiecTBa pa3 meprbl. OOBITHI, CBUIIETEIbCTBYIOIINX 00 aTOMHOMOJIEKYJIIPHOM
(19 OOKa3bIBalo Iue CTPOEHUU BeleCTBa: ONEBITEL C PaC TBOPEHUEM

OUCKPETHOE CTPOEeHUe Pa3TUYHBIX BEIIECTB B BOE.

BellleCTBa O1leHKa pa3MepoB aTOMOB U MOJIEKYJI C UCIIOJIb30BaHUEM
¢doTo rpaduii, osydeHHBX Ha aTOMHOM CHJIOBOM
mukpockore (ACM). OnpenerieHne pa3MepoB MaJIbIX TeJl

IIBHXeHHue IBHUXKeHUe YaCTHI] HaG6mrogeHue u 00bsiCHEHNE OGPOYHOBCKOTO ABUIKEHUS



https://pedsovet.su/load/809-1-0-49374
https://pedsovet.su/fizika/46146_igra_tanchki
https://pedsovet.su/load/71-1-0-50401
https://pedsovet.su/load/73-1-0-58125

H
B3aMMOJeHu-
CTBHE
JaCTHI],
BeliecTBa
(2 9)

BelrrectBa. CBsi3b
CKOPOCTH OBUKEHUS
YacTHUIl C TEMIIEPATypPOu.
BpoyHOBCKOE OBUXKEHUE.
Ouddy3us.
BzaumopmetlicTBHE YaCTHIIL
BellecTBa: IPUTSAXKE HUE
U OTTAaJIKMBaHUHe

U ABIe HUA qudPy3uu.

ITIpoBemeHMe 1 00bsICHEHNE OIILITOB IO HAaOIIOIeHUIO
TEIJIOBOTO PAaCHIuPEeHUs Ta30B.

ITpoBemeHUe U OOBSICHEHUE OMBITOB ITO
00HapPyKEHUI0 CUJI MOJIEKYJIIPHOTO MPUTAKEHUST

M OTTAJIKUBAHUSI




lMpogosxkeHue Tabi.

TemaTuuyecKum
010K, Tema

OcCHOBHOe cojep)xaHue

OcHOBHBIE BH/IbI eATe/TbHOCTH
y4yamuxcs (Ha ypoBHe yueOHBbIX

JAedCcTBHI)

ArperarHbie ArperaTHbIE COCTOSTHUS Onucanue (C UCIIOIb30BAaHUEM TIPOCTBIX MOMEIel)

COCTOSTHHST BelllecTBa: CTPOEHUE OCHOBHBIX PAa3/IMYUU B CTPOEHUU Ta30B, XKUIKOCTEN U

BelllecTBa ra30B, XKUOKOCTEeHN U TBEPOBIX TEII.

(2 9) TBEPOBIX OOBsiICHEHHE MaJIOM CKHMAaeMOCTH XKUOKOCTEeH U
(KpuCTanaIn4YeCcKux) Tejl. TBEPOBIX TeJI, OOJIBIITON CXKUMAaEeMOCTH Ta30B.
B3amMoOCBsaA3b MeXKOy OOBbsicHeHHe coxpaHeHusi GOPMBI TBEPOLIX TEM U
CBOM CTBaAaMH BEIIIECTB B TEKy4eCTHU XKUOKOCTH.
Pa3HBIX arperaTHbBIX TTpoBeqeHMe OIBITOB, MOKA3bIBAIOIINUX, YTO B TBEPAOM
COCTOSITHUSIX U UX aTOMHO- | COCTOS HUM BOObI YACTHUIILI HAXOOSITCS B CPETHEM
MOJIEKYJIIPHEIM CTPO manbplile OpyT OT ApyTra (IJIOTHOCTh MEHBIIIE), YeM B
enneM. Oco6eHHOCTH KUOKOM.
arperaT HbIX COCTOSTHUM YcTaHOBJIEHNE B3aUMOCBSI3U MeXOy 0COOEHHOCTSIMH
BOMOBI arperaT HBIX COCTOSHUU BOOBI U CYIIIECTBOBAHUEM

BOOHEIX opraHu3moB (MC — 6uosiorusi, reorpadus)
Pazpen 3. [IBMKeHHe H B3auMoaeMcTBHe Tea (21 49)

MexaHHYECK MexaHHUYeCcKoe ViccrnegoBaHue paBHOMEPHOTO OABUXKEHUS U

oe OBUKeHMNe. PaBHOMEpPHOe | oIpefejieHue ero mpru3HaKoB.

OBHKEHHE M HEepaBHOMED HOe€ Hab6miogeHne HEPAaBHOMEPHOT'O OBUXKEHUS U

3 ) oBuxeHUe. CKOpPOCTE. onpenesieHUe ero OTJIMYUU OT paBHOMEDPHOI'O
CpeqHsisi CKOPOCTh IIPU HEe | ABUKEHUS.
PaBHOMEPHOM [OBUXKEHUU. | PellleHue 3ajiay Ha OIpefeJieHue IyTH, CKOPOCTHU U
PacuéTt iyt u BpeMeHu BpEeMEHU PaBHOMEPHOI'O OBUKEHUSI.
OBUXKEHUS AHanus rpaduKOB 3aBUCUMOCTHU IYTHU U CKOPOCTHU OT

BpeMeHU

HNuepuusi, ABneHUE MHEPIIUU. OOBsicCHEeHHe 1 MPOTrHO3UPOBaHuE SIBIEHUH,

Macca, 3aKOH WHEPIIUHN. 00yCJIOBJIEHHBIX MHEPILIUEH, HAIpUMeEDP: YTO

ILJIOT- BzaumopgencTBHE TE TIPOUCXOOUT IIPU TOPMOZKEHUU UJIU PE3KOM MaHeBpe




HOCTH (4
9)

KaK IIPpUuYHHa
HM3MEeHEeHHUsd CKOPOCTHU
OBUKEHUNS TEJI.

ABTOMOOMUJISI, TTOYEMY HEBO3MOIKHO MIHOBEHHO
IpeKpaTUuTh OBUXKEHUE Ha BeJIOCUIlefie UM caMoKaTe
U T. O
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Macca kak mMepa
UHEPTHOCTH TeJia.
ITmoTHOCTH BemiecTBa.
CBs3b IJIOTHOCTHU C
KOJIn4Ye CTBOM MOJIEKYTI B
equHUIlEe 06BEMA BeIlleCTBa

TIpoBeeHUe U aHAJIU3 OIILITOB, HIEMOHCTPUPYIOIINX
U3MeHeHNe CKOPOCTH ABUXKEHUSI Tejla B pe3yabTaTe
OeNCTBUS Ha HETO OPYTUX Tel.

Pemrenue 3aja4y Ha olpefeieHNe MacChHl Tejia, ero
00BéMa U IMIIOTHOCTH.

IIpoBeneHKe U aHAIU3 OIIBITOB, HEMOHCTPUPYIOIINX
3aBUCH MOCTh U3MEHEHUSI CKOPOCTH Tejla OT €r0 MacChl
IIpU B3aUMOOEMN CTBUM TeJl. U3MepeHne MacChHl Teja
pa3nuyHbBIMU cmocobamu. OnpeneneHue MIOTHOCTU
TeJjla B pe3dyiabTaTe U3MEPEHUs ero Mac Chl 1 0O0bEMa

Cuna. Bunosl
cuia (14 q9)

Cuja Kak
XapaKTepUCTHUKa
B3aUMOOENUCTBUS TeJl.
Cuna yopyrocTu u 3aKOH
I'yka. U3smepeHUE CUIIBL C
IIOMOIILIO AUHaMoOMeTpa.
fBneHUe TATOTEHUS U
cuna TtaxecTtu. Cuna
TSAXKEeCTU Ha OPpyTUux
ninaHeTax. Bec Tena.
Heseco mocCTE.
CrozXeHue CHil,
HaOpaBJIEHHEBIX II0 OOHOU
IIPSIMOMU.
PaBHOOeMCcTByOIIasA CHUII.
Cuna Tperus. TpeHue
CKOJIbXKEeHUS U TpeHUe
nokos. TpeHue B
IPUPOIE U TEXHUKE

H3ydyeHue B3aMMOOEUCTBUS KaK IIPUYUHBI U3MEHEHUS
CKOPOCTH TeJla UJIu ero nedopMaliiu.

OmnurcaHue peasjibHBIX CUTyalluil B3aUMOJEeMCTBUS TEJI C
IIOMOIILIO MOJeJiel, B KOTOPBLIX BBOOUTCS ITOHSATHE U
nsobpaxkeHue CUJbl. MisydyeHue CUJIbl YIPYTrOCTH.
HiccnemoBaHue 3aBUCUMOCTH CUJIBI YIIPYTOCTH OT
YOJIMHEHUSI PEe3UHOBOTO IIIHYpa MU IPYZKUHBI

(c mocTpoeHueM rpaduka).

AHanmu3 MpakKTUYEeCKUX CUTyallui, B KOTOPHIX
TIPOSABIISAETCS OeNCTBUE CUJIBI YyIPYTOCTH (YIPYTroCThb
Msida, KpOCCOBOK, BETOK [epeBa U Op.).

AHann3 cuTyalui, CBsI3aHHEBIX C IBJIEHUEM
TsaroTeHusi. OObsICHEHHE OPOUTAILHOTO OBUXKEHUS
TIJIaHEeT C UCIIOJIb30BaHU €M SIBJIEHUS TATOTEHUS U
3akoHa uHepuuu (MC — actporOoMUs). 3MepeHue Beca
Tejla C TIOMOIIBI0 AuHaMoMeTpa. OG0CHOBaHUE 3TOTO
cnocoba U3MEepEHUs.

AHanu3 ¥ MOJAeJIMPOBaHUE SIBJIEHUSI HEBECOMOCTH.
JKcIepuMeHTaJIbHOe II0JIydeHUe IIpaBujla CJIOXKEeHU
CHJI, HalTPaBJIEHHBIX BOOJIb OJHOM ITPSIMOM.
OnpepeneHre BEeIUYUHB PABHOOEUCTBYIOIIEN CHUIL.
H3yuyeHue CUNIbl TPEHUS CKOJIbXKEHUSI U CUJILI TPEHUS




TIOKOs.




MpogosmxkeHue Tab.

TemaTuuyecKum
010K, Tema

OcCHOBHOe cojep)xaHue

OCHOBHBIE BHABI [IeITe/IbHOCTH
yuauuxcsa (Ha ypoBHe yueOHbIX
AelicTBUIT)

HiccnemoBaHue 3aBUCUMOCTH CHUIIBEI TPEHUS OT

Beca TeJjla ¥ CBOUCTB TPYIIIMXCS IIOBEPXHOCTEH.
AHanu3 TPaKTUYECKUX CUTyallui, B KOTOPHIX
IPOSBISETCS OeWCTBUE CUJIBI TPEHUSI, UCIIONb3YIOTCS
CIIOCOOBI €€ YMEHBIIIe HUSI MM YBEJINYEeHUs (KaTaHue
Ha JIbI’KaX, KOHbKaX, TOPMOXKe H1e aBTOMOOUIIS,
HCIIONIb30BaHue IMOOIIUIIHUKOB, IIJIaBaHHUE BOMHBIX
JKUBOTHBIX U Op.) (MC — OHOJIOTHST).

Pelrenme 3amad C MCIIOJIE30BAaHUEM (DOPMYII OIS
pacdéTta CHUJIBI TAXKECTU, CUJIbI YIIPYTOCTH, CUJIBL
TpeHus

Pazgen 4. [laBjaeHHe TBEPIbIX TeJI, XKHUIKOCTEH U ra3os (21

9)

HaBiaeHue.
Ile- pemaua
IaBJIe- HUSI
TBEPOALIMH
TeJIaMH,
KHIKO-
CTSIMH H
razamu (3 9)

HOaBneHune. CriocoOnI
YMEHD LIEHUS U
yBEeMTUYEeHUS OaBIIEeHUS.
IHaBieHue rasa.
3aBUCUMOCTEL HaBJICHUS
rasa oT o6béMa u
TeMmreparypsl. [lepemaua
IaBJIeHUS TBEPOHE MU
TeJlaMH, X KUOKOCTSIMU U
razamMmu. 3aKoH

AHanmu3 1 00BbSICHEHUE OMBITOB ¥ IPAaKTUYECKUX
CUTyallu¥, B KOTOPLIX IIPOSIBIISIETCS CHUJIa

OaBJIEHUSI.

O6ocHOBaHUE CIIOCOO0B YMEHBIIIEHUS U YBEIUUEHUS
maBrieHusi. U3yyeHue 3aBUCUMOCTU OABIIEHUS ra3a OT
o0BpéMa u TemnepaTyphl. U3ydyeHne ocoOeHHOCTEHN
Imepena4yu OaBJIEHUSA TBépJIbIMI/I TeJlaMU, 2KUOKOCTAMHU U
razamu. O60OCHOBaHHE PE3yIbTAaTOB OIBITOB
0COGEHHOCTSIMH CTPOEHHUSI BEIlleCTBa B TBEPOOM, KUIKOM
¥ Ta3000pa3HOM COCTOSTHHUSIX.

ITackans. OKCIIepuMeHTalIbHOE JOKa3aTeJIbCTBO 3aKOHAa
ITHeBMaTHYEeCKHEe TTackans. PeiieHue 3aga4d Ha pacyeT
MaIIMHBI OaBJIEHWSI TBEPIOOTO TeJja

daBieHue 3aBHUCUMOCTD HccnegoBaHue 3aBUCHUMOCTH HOAaBJIEHUS KUOKOCTHU OT




KHIKOCTH (5
9)

OaBJIeHUS KUOKOCTHU
OT TITyOUHBI
IOTPYKEHUS.
T'mgpocTa TUYECKUM
nmapagoKC.

TIyOHUHEL IIOTPYKEHUS U IJIOTHOCTH XKUOKOCTH.
HabmiogeHue u 00bsICHEHHE THOPOCTATUUYECKOTO
rmapagokKca Ha OCHOBe 3akoHa [Tackaris.
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Coo0611amecst COCymbl.
l'uopaBnuyeckue
MeXaHU3MBbI

Hi3ydyeHmUe COOOIIAIOITUXCS COCYLOB.

Pemrenue 3agay Ha pacyeT OaBJIEHUS XKUIOKOCTH.
OOBsICHEeHUWE TPUHUUNA OeUCTBUS T'UOPABINYECKOTO
mpecca.

Ananu3 u 00BsACHEeHUEe IPAaKTUIEeCKUX CUTYyalluH,
OEMOHCTPUPY IOIIUX IPOSBIEHUE OaBJIEHUS JKUOKOCTU U
3akoHa [lackans, HampuMep IIPOIECCOB B OPTaHU3MeE
opu rIy00KOBOOHOM HEIPS HuHM (MC — 6MOJIOTHS)

AtrMmochepn
oe
maBjeHue (6
q)

ATtmocdepa 3eMnu u
aTMocC depHoe
maBJsieHue. [TpUYUHEI
CyIIlECTBOBAHUS
BO3MOYIIIHOM 000I0YKU
3emnu. OnbIT
Toppuuennu.
H3mepeHue
aTMochepHOTO
OaBJICHUS.

3aBUCHUMOCTD
aTMOoCc(hEepHOTO IaBJIeHUS
OT BBICOTHI

Han YPOBHEM MOpS.
I[Tpubopkl OISt U3MEePEeHUs
aTMoc(depHO I'o gaBJIeHUs

DKcrepuMeHTaNlbHOEe OOHapyKeHre aTMOoCchepHOoTo
maBjieHUsi. AHaAIU3 U 00bsICHEHUE OIIBITOB U
IpaKTHUYeCKUX CUTyalluii, CBI3aHHBIX C OeliCTBUEM
aTMoCcGepPHOTO IaBJIEHUS.

OOBsiCHEHHE CYIIEeCTBOBAHUSA aTMOCHEPHl Ha 3eMJiie U
HEKOTO PHIX IIJIaHeTaxX UJIN €€ OTCYyTCTBUS Ha OPYTUX
nnaHertax u Jlynue (MC — reorpadusi, acCTpOHOMUS).
OOBbsicHEeHUE U3MEHEHUs IIJIOTHOCTU aTMocdeph! ¢
BEICOTOM M 3aBHCHMOCTHU aTMOC(HEepHOTo OaBIeHUS
OT BBICOTEL.

Pemenue 3apgaud Ha pacuyé€T aTMocdepHOro

maBneHusi. U3yueHue ycTpoiicTtBa HapoMeTpa-
a"Hepoupga

HeicTrBHE
KHUIKOCTH B
rasa Ha
IOTPYy2KEHHOE
B HuX Teso (7
9)

IeiicTBHE XXKUOKOCTU U
rasa Ha IIOT'PY>KEHHOE B
HUX TeJIo.
BriTankuBaloiias
(apxuMeno Ba) cuia.
3akoH ApxumMena.
IlnaBaHue Teml.
Bo3pgyxomnna BaHUE

DKcnepuMeHTanbHOEe OOHapyXKeHUe OelCTBUS
XKUOKOCTU M ra3a Ha IOTPYyKEHHOE B HUX TEJIO.
OnpepnerieHre BHEITAJIKUBAIOIIEN CHUJIHL,
OeWCTBYIOIIEeN Ha TeJlo, HOTPYKEHHOE B XKUIKOCTh.
IIpoBeneHUEe U 0OCYyKIOEHUE OIILITOB,
OEMOHCTPHUPYIOIINX 3aBUCUMOCTE BhITAJIKUBAIOIIIEH
CHJIBI, JEeUCTBYIOIIEN Ha TeJIO B XXKUOKOCTHU, OT
oO0BbEMa ITOTPYKEHHOM B JKUAKOCTh YacTU Tejla U OT
TIJIOTHOCTH KUAOKOCTH.




HccrnepoBaHue 3aBUCUMOCTHU Beca Tejla B BOLe

oT 00BéMa IIOTPYKEHHON B XKUIKOCTh YacCTH

Tela.

Pemenue 3agay Ha IpUMeHeHUe 3aKOHa ApxuMena
U yCJIOBUSI NIJIaBaHUs Tel.




OKoOHYaHue Tabui.

TemaTuuyecKum
010K, Tema

OcCHOBHOe cojep)xaHue

OCHOBHBIE BHABI [IeITe/IbHOCTH
yuauuxcsa (Ha ypoBHe yueOHbIX
AelicTBUIT)

KouncTpyupoBaHue apeoMeTpa HIHN
KOHCTPYHUPOBaHHNE JIOOKU U OIpeNeieHue eé
TPY30I0OBEMHOCTH

Pasgen 5. Padora

MU MOUIHOCTBh. JHeprus (12 u)

Pabora u
MOIII- HOCTh
G 9)

MexaHudeckasi pabora.
MoniHocThb

OKCIIepuMEHTa/IbHOE OIpefeieHrne MeXaHu4deCKOou
PaboTHl CUJIBI TAXKECTH IIPU ITaJeHUU Tejla U CUJIBI
TpPeHUus IPU paBHOMEPHOM IIepeMeIlleHUuU Teja 110
FOpH3OHT&J‘[bHOfI IIOBEPXHOCTH.

Pac4éT MOIIIHOCTH, pa3BUBAEMOM IIPU MOOBEME II0
necTtHulle. PellleHre 3apa4y Ha Pacy€T MeXaHUYeCKOM
paboTH ¥ MOITHOCTH

IIpocThie
MexaHHu3MbI (5
q)

IIpocThie MEXaHU3MBI:
pbluar, 6JI0K, HaKJIOHHAs
IIJIOCKOCTH. IIpaBusio
paBHOBeCHs prlyara.
ITpumeneHME TpaBuiIa
paBHOBecCcUs peluara K
OTOKy. «305I0TO€E
IpaBUJIO» MEeXaHUKU.
KITII tpocTeIX
MexaHu3MOB. [IpocTrie
MEXaHU3MHBI B OBITY U
TeXHU Ke. Peiyaru B Tejne
yeJjioBeKa

OmnpepgenieHUe BHIUTPEHIIIA B CUJIE IIPOCTHIX
MeXaHU3MOB Ha IIpuMepe phluara, HOOBUXKHOTO U
HEMOABUZKHOTO GJIOKOB, HAKJIOHHOM TIJIOCKOCTH.
HccnenoBaHue YCIIOBUS PaBHOBECHUS pHIYara.
O6HapyXeHUe CBOMCTB IIPOCTHEIX MEXaHU3MOB B
Pa3IUYHBIX UHCTPYMEHTAaX U IIPUCIOCOOJIEHUAX,
HUCIIOJIb3YEMEIX B OBITY

M TEXHUWKE, a TaKzKe B XKUBBIX opraHu3amax (MC —
Ouosiorusa). DKCIepUMEHTAILHOE TOKa3aTeJIbCTBO
paBeHCTBa paboT IpuU IPUMEHEHUHU ITPOCTHIX
MeXaHU3MOB.

Onpepenenue KIII HaKJIOHHOM ITJIOCKOCTH.
PemeHne 3amad Ha NIpUMeHEHHE IIpaBHUjla PaBHOBECUS
phluara u Ha pacuéer KIII

MexaHHYEeCK

KuHeTnuyeckas u

SKCHepI/IMeHTaHBHOG orpenesieHrne M3MeHEeHUusA




asi JHeprusi
(4 9)

TOTEHIIN aJibHasa
aHeprus. [IpesBpailie Hue
OIHOTO BUJAa MeXaHH4e

KUHETUYECKOU U MOTEeHIaIbHOM OHEepPruu Tejia Iipmu
ero CKaThIBAHUM I10 HAKJIOHHOM ITJIOCKOCTH.
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CKOU 2HEpPruu B OPYyTroOH.
3aKOH COXpaHEeHUus u
u3MeHe HUS 9Hepruu B
MeXaHUuKe

dopMyIUpOBaHNEe HAa OCHOBE MCCJIEIOBaHUS 3aKOHA
COXpaHeHUs MeXaHU4YEeCKOU dHEePTUH.

OGcyxXmeHue TPaHull IPUMEHUMOCTH 3aKOHa
COXpaHEeHUs HEPTrUU.

PemreHve 3apjad Cc MCIOIb30BAHUEM 3aKOHA
COXpaHeHUs 3HEep T'uu

Pe3epBHOE BpeMms (3 9)

8 knacc (68 4)

H CBOMCTBa

BemiecTBa (7 9)

MOJIEKYJISIPHO-
KHUHEeTU4YeCKOn

TEOpPUU CTPOEHUS
BeIlecTBa.

Macca u pa3Mephl aTOMOB
" MoneKyJ. OObITEL, IO

TBep2XKOawnirue OCHOBHLBIE
IIOJIO2KEeHU S MOJIEKYJIAP

HOKMHETHUYEeCKOU Teopuu.

TeMmaTruueck OCHOBHBIE BHIBI IesITEJILHOCTH
o OcHOBHOE colepzKaHHue ABI 1L
HH 0JI0K, y4amuxcsi (Ha ypoBHE YI€O0HBIX
TeMBbI XeHCTBHH)
Pa3gen 6. TerioBbie siBjieHHs (28 u)
CtpoeHnue OCHOBHEIE TIOJIOZKEHUST Hab6miogeHne M MHTEpIIpeTalus OMNBITOB,

CBUETENbCTBYIOIINX
00 aTOMHOMOJIEKYJISPHOM CTPOEHUH BEIeCTBa: OIILITHI C
pac

TBOPEHUEM Pa3TUYHBEIX BEIIECTB B BOME.

Peltenue 3amad 1o OlleHHBAHUIO KOJIXMYECTBAa aTOMOB
WUJIA MOJIe .
KyJl B eIuHHIle 00bEMa BellecTBa.

AHanmu3 TeKCTa OAPEBHUX aTOMHCTOB (HaAIpUMED,
dparmenTa

nos3Mebl JIlykpenusa «O Opupone Bellel») C U3JI0KEeHHUEM
o000oCHO

BaHUM aTOMHOM TUIIOTe3hl (CMBICTIOBOe uTeHue). OleHKa




Mopenu TBEPOOTO,
KUOKOTO

¥ ra3o00pa3HOro
COCTOSTHUU
BeIIleCcTBa.
Kpucrannuyeckue

u aMopdHBEIE TBEPOLIE
Tena.

Y6eJII/ITeJIBHOCTI/I 9TUX 0O0OCHOBAHMUIM.

OO6BsicHEeHHe OGPOYHOBCKOTO MABUIXKEHUS, SABJIEHUS
auddysun

¥ pa3IuYuil MeXOy HUMU Ha OCHOBE ITOJIOKEeHUH
MOJIEKYJISID

HOKVWHETUYECKON TEOPHUH CTPOEHUS BEIECTBA.




MpogosmxkeHue Tab.

TemaTuuyecKum
010K, Tema

OcCHOBHOe cojep)xaHue

OCHOBHBIE BHABI [IeITe/IbHOCTH
yuauuxcsa (Ha ypoBHe yueOHbIX
AelicTBUIT)

OOBsICHEeHUEe CBOMCTB
ra30B, XXUIOKOCTEN "
TBEPOBIX TEJI HAa OCHOBE
TIOJIOZKEeHUM
MOJIEKYJISIPHO-
KMHETUYECKON TEeOPUH.
CMaymBaHHEe U Ka
MUJIISSPHBIE SIBIIE€HUS.
TemnnmoBoe

pacivpeHue u

cxKaTue

OO6BbsiCHEeHHEe OCHOBHLIX PA3JIMYUM B CTPOEHUU Ta30B,
JKUOKO CTeM U TBEPOBIX TeJI C UCIOIb30BaHUEM
TIOJIOZKEHUM MOJIEKYISAP HOKUHETUYECKOU TEeOpPUU
CTPOEHUS BelllecTBa.

IIpoBefeHMe OMBITOB II0 BEIPAIIMBAHUIO KPUCTAJIIOB
IIoBapeH HOU COJIM UJIM caxapa.

ITpoBemeHMe U OOBSICHEHHE OITLITOB,
OEeMOHCTPUPYIOIINX KalUJIIsIPHbIE SIBJIEHUS U
ABJIEHME CMaYMWBaHUI.

OOBsICHEHWEe POU KAaMUJIJISPHBIX ABICHUN OIS
IIOCTYIJIEHUS BOOBI B OpraHu3M pacteHuul (MC —
OHMOJIOTHS).

Hab6miogeHue, mpoBegeHe U 00bsICHEHNE OMBITOB IO
HaOJII0 JeHUI0 TEIIOBOTO PACIIHMPEHUS T'a30B,
JKUOKOCTEN U TBEPHBIX TEJl.

OOBbsicCHEeHHE COXpaHeHUus 0O0bEMa TBEPOBIX TEI,
TEKy4eCTH XKUOKOCTH (B TOM UUCJIe, pa3HUIILI B
TeKy4eCTH OJIs Pa3HBIX JKUIOKOCTeM), HaBJIeHUusS
rasa.

ITpoBefeHUE OMBITOB, MEMOHCTPHUPYIOIINX 3aBUCUMOCTh
OaBjie HUS BO3OyxXa OT ero o0béMa M HarpeBaHUS WU
OXJIaXXIOeHUsd,

U uxX O0BbSICHEHHE Ha OCHOBE aTOMHOMOJIEKYISIPHOTO
YYEeHUS. AHanus OPaKTUYECKUX CcUTyallu#,
CBSI3aHHBIX CO CBOWCTBAMH TIa30B, XUOKOCTEW U
TBEPOBIX TEJI

TemnoBbie
npoueccsl (21

Temnepartypa. CBs3b
TeMIIe pPaTypsl CO

OGocHOBaHUE TMPABUJI U3MEPEHUS TeMIepaTypHhl.
CpaBHeHUe Pa3JIMYHBIX CIOCOO0B U3MEPEHUS U




9)

CKOPOCTBIO TEIIJIOBOTO
OBUIKEHUS YaCTHIl.
BHyTpeHHsAs
sHeprusi. CrrocoOnl
N3MEHEHUs

IIKaJ TeMIle PaTypHhl.
HaoOnmopgeHue u oObsICHEHUE OIIBITOB,
OEeMOHCTPUPYIOIINX N3MEeHEeHNe BHYTPEHHEH SHEePruu
Teja B pe3yJibTaTe TeIUIonepe gayu ¥ PaGoThl BHEIITHUX
CHIL.
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BHYTpPEHHEUN SHepruu:
TerJsolepeaayda U COBep
mieHue padoThl. Buakl
TeTonepegayu:
TEIJIONPOBO OHOCTH,
KOHBEKIIUS, U3JIydye HUE.
KonuuecTtBo

TeIlJIOTHI. YOenbHast
TEeIJI0OEMKOCTD
BelllecTBa.
TermoobMeH u
TeIjioBoe

pPaBHOBecHE.
VpaBHeHUE

TemJIoBoro OajylaHca.
IInaBneHue u
OoTBepAeBaHUe
KPUCTaJIJINYECKUX
BellleCcTB. YOenabHas
TeIlJIoTa IIJIaBJjie HUS.
ITapoo6pa3oBaHue

U KOHOeHCaIus.
Hcnapernue. Kunenue.
YoenvHasa TenmoTa
nmapooOpa3oBaHUS.
3aBHCHU MOCThH
TeMmepaTypbl KUIIEHUS OT
aTMochepHOro
maBJieHusi. BiakHOCTb
BO3OyXa.

DHeprus TONIIMBa.
YoenvHasa TemnmoTa
CTOpaHUs.

IMpuHIMIIEl PabOTHI

HabmrogeHnue u 00bsICHEHME OIIBITOB, 0OCYKOEHUE
IpaKTU4Ye CKUX CUTyallu¥, JEMOHCTPUPYIOIITUX
Ppa3nuYHbIe BUOBI TEIIJIO IIepegaydu:
TEeIJIOIIPOBOOHOCTDh, KOHBEKIIUIO, U3JIyUEHHE.
HccnemoBaHue sIBIEHUSI TeIJIoOOMeHa IIpH
CMEIITMBAaHUU XOJIOOHON U TOpsiYed BOIbI.
HaGnrogeHne yCTaHOBIIEHUsSI TEIIJIOBOTO PaBHOBECHUS
MeXOy ropsidey M XOJIOOHOU BOOOMU.

Onpepnenenue (U3MepeHNe) KOJIMYEeCTBA TEIIJIOTHI,
TIOJTy4EHHOT 0 BOMIOM ITPU TEIIO0OMeHEe C HarpeThIM
METAJJTMYECKUM ITUJTUH OPOM.

Omnpepenenue (U3MepeHUE) YOEIbHOM TEIIJIOEMKOCTH
BelllecTBa. PelieHue 3amad, CBA3aHHBIX C BBIYHCIIEHHEM
KOJINYEeCTBA TEIIJIO Thl U TEIJIOEMKOCTHU IPU
TeryiooOMeHe.

AHanus cutyanuuil IpakKTU4YeCKOT 0 UCII0JIb30BaHUA
TEIMJIOBBIX CBOMCTB BEIIECTB ¥ MAaTEPHUAJIOB, HAIIPUMEDP B
eJIax 9Heprocbe pexKeHuns: TeITOU30IAITU,
sHeprocOeperamliue KPLIIA, TEPMOAKKyMYyISITOPHL U
T. IO.

HaGmiogeHne siBIIEHUM UCIIapeHUsi M KOHOEeHCAIluU.
HiccnepoBaHue mpollecca UCIlapeHus pa3IndHbBIX
KugkocTem. OObsiCHEHUE SIBIEHUM HUCIapeHus u
KOHIOEHCAIlMM Ha OCHOBE aTOMHOMOJIEKYISIPHOTO
YUeHUs.

HabmiogeHue u o0bsCHEHHWE IIpoliecca KUIIeHUsI, B
TOM YHCJIe 3aBUCHUMOCTHU TeMIlepaTyphl KUIIEHUS OT
IaBJICHUS.

Onpepenenue (U3MepeHNe) OTHOCUTENIbHOM BJIa’KHOCTHU
Bo3nyxa. HabGmiomeHue mpollecca IMjaBIeHUua
KpUCTaJIJINYEeCKOT 0 Bellle CTBa, HAaIIpUMED JIbAa.
CpaBHeHUE IPOLIECCOB IIJIaBIIEeHUS

KPUCTAJUTUYECKHUX TeJI U Pa3MsATrdeHus Ipu
HarpeBaHUM aMOP(QHBIX TeJl.




TEIlJIO BEIX OBUTATEJIeH.

KII TemmoBOTO
OBUTATEIIS.

TennoBwle OBUTATENIH U
3allly Ta OKpyzKalolieu
cpensbl.

3aKOH COXpPaHEHUS U
Ipe BpallleHusa
SHEPTrUHU B Mexa

Onpepenenue (u3mepeHUE) yaoenbHOU TEeIJIOTEL
miaaBieHus nbma. OObsicCHeHUe SIBJIEHUM IIJIaBIeHUSd U
KpUCTaJjn3allui Ha OCHOBE aTOMHOMOJIEKYIISPHOTO
Y4eHUs.




lMpogosxkeHue Tabi.

TemaTuuecKuit OCHOBHBIE BHABI [IeITe/IbHOCTH
OcCHOBHOe cojep)xaHue
0/10K, TeMa yuyamuxcsa (Ha ypoBHe yueOHBIX
AelicTBUIT)
HUYECKHUX U Pemenne 3apga4, CBA3aHHBIX C BEIYUCIIEHUEM
TEIJIOBBIX KOJIMYeCTBa TEeIlJIO THI B [Ipolleccax TeIljonepenayu
npouneccax IpU NJIaBJIEHUMW U KPUCTAJJIX 3allui, UCIIapEeHUU U

KOHOEeHCalluu.

AHanu3 cUuTyanui IPaKTUYEeCKOTr 0 IIPUMEHEHU ST
ABJIEHUU IIJIaBJIEHUS U KPUCTAUIU3alluy, HallpuMep,
IOJIydYeHHe CBepPX YUCTHIX MaTepHuasyioB, cojieBas
rpejika ¥ Op.

AHanu3 paboThl U 00bsSICHEHHE MPUHITHUIIA OeHCTBUSI
TEIJIOBOTO OBUTATEJIS.

BriunucrieHre KOJIMYecTBa TEMJIOTHI, BLIOETSIOUIEr0Cs
IpH CrO PaHUHU PA3/IMYHBIX BUOOB TOIIuBa, u KII]I
OBUTaTEIs.

OO6Ccyx)aeHue 3KOJIOTUYECKUX ITOCIENCTBUMN
UCIIOJIb30BaHUS OBUTaTesiel BHYTPEHHEr0 CrOpaHus,
TEINJIOBHIX ¥ TUOPO3JieK TpocTaHuu (MC —
9KOJIOTHSI, XUMUSI)

Paz3gen 7. Jj1eKTpUYeCKHEe U MarHUTHbIEe siBjieHus1 (37 4)

JIeKTpHUUIEeCK OnekTpulalnusa Ten. [IBa Hab6miogeHue u IpoBeeHure OMBITOB II0

He 3apsiabl. pona 3JeKTpUYeCKuxX 3JIEKTPU3AIUU TEJI IPU COIPUKOCHOBEHUU U

3aps- 3apsmoB. WHOYKIIUEMN.

JKeHHbBIe Tejla | BaauMonencTBue Hab6miogerne u 00bsiCHEHNE B3aUMOIOEHCTBUS

H HUX 3apsizKeH HBIX TeJl. 3aKOH | OMHOMMEHHO U PA3HOMMEHHO 3apsAXKEHHBIX TEJl.

B3aMMoOJeu- KymnoHa. OOBsicHeHNe IPUHITHIIA OeHCTBUSA 3JIeKTPOCKOIIA.

crBHe (7 4) DJIeKTPUYECKOE II0JIE. OOBbsICHEHHE SIBJIEHUIN 3IeKTPHU3aIUuU IIPHU
ITpuHIIHUIT COTIPUKOCHOBEHUHU TeJI U UHAYKIIMEH C

Cymnnepro3nnuu WCIIOJIb30BaHUEM 3HAHUM O HOCUTEISIX




3JIEKTPHUYECKUX
noneu. Hocurenu
9JIEKTPUYECKUX
3apsaOoB.
JneMeHTapHBIU
3JIEeKTPUYECKUU
3apsagn.

3JIeKTPUYECKUX 3apsioB B BeIlleCTBe.
Pacno3uaBanue u 0ObsICHEHUE SIBJICHUH
QJIEKTPpHU3allrKu B IIO BCGHHeBHOfI 2KU3HU.
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CTpoeHUe aToMa.
I[IpoBomHU KU U
OUSJIEKTPUKHN. 3aKOH
COXpaHeHUus
3JIEKTPUYECKOT0 3apsna

HaGnronenvue 1 0OBbSICHEHUE OIBITOB, MJIJIIOCTPUPYIOIIUX
3aKOH COXPaHEHUS 3JIEKTPUUYECKOTro 3apsaa.
HabmiomeHue OMBITOB IO MOJAETUPOBAHUIO CUJIOBHIX
JIMHUY 3JIEKTPUYECKOI0 IIOJIA.

HccnenmoBaHue OEeWCTBUS 3JIEKTPUYECKOTO IIOJIA Ha
IIPOBOOHUKHU WU OUIJIEKTPUKHN

IToCTOSIHHBIN
3JIeKTPHIECK
ui ToK (20

q)

ONEeKTPUYECKUMN TOK.
Ycno Bus cyiiecTBoBaHUSA
9JIEKTPU YEeCKOT0 TOKa.
WV CTOYHUKHU ITOCTOSSHHOTO
TOKa. [leucTBUSs
3JIEKTPHUYECKOT0 TOKa
(TemmnoBoe, XUMHUYECKOe,
MarHUTHOE).
OJIeKTPUUYECKUM TOK B
JKUOKOCTSX U ra3ax.
JneKkTpUYecKas 1ellb.
Cumna ToKa.
OJIeKTpUuUecKoe
HaIpsaXXeHHe.
ComnpoTusBiie HUE
IPOBOOHUKA. YOelbHOEe
COIIPOTHUBJIEHUE
BelllecTBa. 3akKoH OMa
OJIs1 ydacTKa ILeIn.
TlocnemoBaTenbHOE

¥ Tapa’ejibHOe
coemuHEeHHue
TIPOBOOHUKOB.

Pa6oTa ¥ MOIIHOCTD
3JIEKTPU YECKOTO TOKa.
3akoH [Ixoy ns-JleHna.

HaGnrogeHue pa3MUuYHBIX BUOOB OeHCTBUS
39JIEKTPUUECKOTO TOKa U OOHapyXKeHue 3TUX BUIOB
OEeMCTBUSI B IOBCEOHEBHOM >KU3HU.

COopKa ¥ HCIBbITaHUE 3JIeKTPUYECKOH IIeru
TIIOCTOSIHHOT'O TOKa.

HiamepeHue cuilbl TOKa aMIIEpPMETPOM.
HizamepeHUne 3/IEKTPUYECKOT0 HaAIPSIKEeHUSA
BOJILTMETPOM. IIpoBefeHue 1 OOBbICHEHUE OMNBITOB,
OEMOHCTPUPYIOUINX 3aBUCUMOCTD 3JIEKTPUYECKOTO
COIIPOTUBJIEHUS TIPOBOJHUKA OT €TI0 OJINHEI,
TIJIOMIaAM MIOIEePEYHOr 0 CeUeHUsa U MaTepuarna.
HccnegoBaHue 3aBUCHMOCTU CHJIBI TOKA,
OIPOTEKAIIIEero Yepe3 Pe3nuCTOpP, OT COIIPOTUBIIEHUS
pe3ucTopa M HaAIPSIXKEeHUS

Ha pe3ucTope.

TIpoBepKa IIpaBujia CI0XKEHUS HalPSIXKEeHUN IpU
mocyiefoBa TeJIbHOM CO€OUHEHUU ABYX
PEe3ucTopoB.

TIpoBepka mpaBuia OJisi CUJIBI TOKa IIPU
mapasUleJIbHOM COeOu HEHUHU PEe3UCTOPOB.

AHanus3 cuTryaluui IociegoBaTElbHOTO U
rmapasiebHOTO COeIUHEHUS ITPOBOTHUKOB B
OOMAITHUX 3JIEKTPUYECKUX CETSIX.

Penrenue 3agayd c ucroiab3oBaHueM 3akKoHa Oma u
dopMyJI pacdéTa 3JIeKTPUYECKOr0 COIIPOTUBJIEHUS IPU
IIoCJIeloBaTelib HOM U ITapalijieIbHOM COeOUHEeHUH




OJIeKTPOIIPOBOI Ka U
moTpebuTeNu 3NIEKTPU
YeCKOU 9HEePTuHU B OBLITY.
KopoTkoe 3aMbIKaHTE

IIPOBOOHHUKOB.




OKoHYaHue Tabui.

TemaTuuyecKum
010K, Tema

OcCHOBHOe cojep)xaHue

OCHOBHBIE BHABI [IeITe/IbHOCTH
yuauuxcsa (Ha ypoBHe yueOHbIX
AelicTBUIT)

Omnpepenenue paboThl 3JTEKTPUYECKOTO TOKa,
IIPOTEKAaIIIero Yyepe3 pe3ucTop.

OnpeneneHre MOIIHOCTH 3JIEKTPUYECKOTO TOKa,
BEIZIEIIEMOM Ha PEe3UCTOpE.

HccnepoBaHre 3aBUCUMOCTU CUJIBI TOKa 4depe3
JIaMIIOYKY OT HalPSXKEeHUS Ha Helu.
Omnpepnenenue KII]l HarpeBaTemns.
HiccnemoBaHue mpeoOpa30BaHUS SHEPTUU HPU
nogsEMe Tpy3a 3JIeKTPOOBUTaTEJIEM.
OOBbsicCHEHHE YyCTPOMCTBa ¥ MPUHIUAIIA OEHCTBUS
OOMAITHUX 3JIeKTPOHArpeBaTeIbHBIX IPHuOOPOB.
OOBsICHEeHHE TPUYUH KOPOTKOTO 3aMBIKAHUSA U
IPUHIINIIA OeWCTBUS IJIaBKUX NpemoXpaHUTEIEN.
PemreHue 3ajayd c UCIIOJIb30BaHUMEM 3aKOHA
Oxoynsa—Jlenna. HaGmrogmeHre BOSHUKHOBEHUS
3JIEKTPUYECKOI'0 TOKA B KU KOCTH

MarHuTHBI
e sIBJICHHSI
(6 9)

ITocTOosTHHBIE MArHUTHI.
Bz3aumopgelicTBue
IIOCTOSIH HBIX MarHUTOB.
Mar»auTtHoe 1oJe.
Mar=uuTHoOe 1moJjie 3eMiIu
U ero 3HadeHue OJis
JXKHU3HU

Ha 3emie. OnbBIT IpcTena.

MarsuTHOe 1oise
9JIEKTpUYe CKOI'o TOKa.
ITpumeHeHUE

HccnepgoBaHue MaAarHMTHOI'O B3aMMOOEMCTBUSI
IIOCTOAHHBIX MAQIrHUTOB.

I/I3yquHe MAQTrHUTHOT O IIOJISA IIOCTOSAHHEBEIX
MardHmTOB IIPDHU UX 06”beJZ[I/IHeHI/II/I 1 pa3pgeyiIieHuHn.
HpOBeJZ[eHI/Ie OIIBITOB IIO anyannsaunn I10J141
IIOCTOSIHHBIX MAarHUTOB.

H3yuyeHUe sIBJIEHUS HaMarHWYUBaHUS BellleCTBa.
HccnegoBaHue OeNCTBUSI 3JIEKTPUUYECKOTO TOKa Ha
MarHUTHYIO CTPEeJIKY.




J3JIEKTPOMArHuTOB B
TEeXHHUKE.
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IeiicTBUE MarHUTHOTO
II0JI Ha IIPOBOOHHUK C
TOKOM.
DJIeKTPOABUTaTEIb
TIOCTOSTH HOTO TOKa.
Hcnions3oBaHmME
3JIEKTPOOBUTATEJIEN B TEX
HUYECKHUX YCTPOMCTBax

M Ha TPaHCIIOpPTE

HpOBeHeHI/Ie OITBITOB, OEeMOHCTPUPYIOIIIUX
3aBUCHUMOCTh CHJIEI B3aMMOOENCTBUSA KAaTylllK1u C
TOKOM M MarHmTa OT CHJIBI U Ha IIPaBJIEHHUA TOKa B

KaTylIKe.
AHanu3 CuUTyallu¥ [OpaKTU4YeCKOr0 [pUMeHEeHUSd
9JIEKTPOMArHiu TOB (B  OBITOBBIX TEXHUYECKHUX

YCTPOXCTBaX, IPOMHEIIIJIEHHOCTHU, MEOUIIUHE).
H3yuyeHUue OeNCTBUS MArHUTHOIO IIOJIS Ha IPOBOOHUK C
TOKOM. MI3ydyeHue OelCTBUS 9JI€eKTPOOBUTraTeIs.
H3mepenue KIIJI snekTpoaBuraTeilbHOMU

yCcTaHOBKHU. Pacno3HaBaHVe U aHalINW3 Pa3/IMYHBIX
IIpUMEeHEeHUN 3JIeKTPO ABUraTesielr (TpaHCIIOPT,
OBITOBEIE YCTPOYCTBA U [IP.)

JjIeKTpoMarH
UT- HasI
uHayKnusa (4
)

OmnBITHL ®apapes.
ABnenue
9JIEKTPOMArHUTHOM

MHOYK IIUH. I[IpaBHIIO
JleHia.
DJIeKTporeHepaTop.
C11ocoOBI TTOJTyYeHUsT
3JIEKTPUYECKOM
SHEPTHUH.
DJIeKTPOCTAHIIUU Ha
BO300HOBJISIEMEIX UCTOY
HHWKaX SHEePIrmuunu

OmBITH IO UCCIEOOBAHUIO SBJIEHUST 3JIEKTPOMArHUTHOM
WHOYK IIUW: UCCIIeJOBaHUE U3MEHEHUNH 3HAUEHUSI U
HampaBIeHUS UHAYKIIMOHHOTO TOKa

Pe3epBHOe Bpemsi (3 4)




w9 Knacc (102 y)
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OBUZKEeHHWA.

PaBHOMEpPHOE
IPSIMONIUHEN

HOe OBUIKEHUE.
Hepasuomep

HOe IPSAMOJIMHEeNHOe
OBUXKE

Hue. CpegHada u
MI'HOBEHHAas
CKOPOCTbH Tejla IIpu
HepaBHO

MEPHOM IBUXKEHUU.

Yckopenue.
PaBHOYCKOpEH

HOe IPSAMOJINHEeNHOe
OBUXKE

Hue. CBoOOOOHOE IIameHue.

OmnrviTel 'anmunes.

PaBHOMEpHOE OBUKEHUE

TeMaTuyeck OCHOBHO€ coaepzKaHHue OcHOBHBIE BHIOBI JeATEIbHOCTH
UM 0JIOK, y4Jyamuxcsi (Ha ypoBHe y4eOHbIX
TeMa OeMCTBHH)
Pa3pgen 8. Mexanuuyeckue siBjIeHHus1 (40 4)
Mexanudecko | MexaHu4eckoe Ananus u o6CyKIOeHre pPa3/InYHLIX IIPUMEPOB
e OBUXKEHUE. MeXaHUYEeCKOTro
OBUKEHHUE MarTepuanbHasi TOYKA. OBUZKEHUSI.
H cnoco0sbI ero | CucreMa oTcuéTa. O6cyXnOeHrUe TPaHUI] IPUMEHUMOCTH MONEIHN
OTtHOCH «MaTepuajabHasa
omucaHusa (10 | TEIBHOCTP MEXAaHUYECKOIO | TOYKa>.

OnucaHne MeXaHHYEeCKOIr'o OBHUXKEHHS Pa3IndYHBIMHU
cnocobamu

(ypaBHeHUe, Tabnuiia, rpadpuk).

AHanmmu3 XKNU3HEeHHBIX CI/ITyaHHfI, B KOTOPHBIX
IIPOSABIISAETCA
OTHOCHUTEJIBHOCTh MEXaHHN4YEeCKOI'O OBH2KEHHUI.

HabmrogeHre MeXaHHYeCKOro OBUXKEHHUs Teja
OTHOCUTENIbHO
pasHBIX TeJl OTCYETa.

CpaBHeHUE ITyTeU U TPaeKTOPUU OBUKEHUS OOHOTO U
TOTO XKe B
Tejla OTHOCUTEILHO Pa3HbIX TeJI OTCUETA.

Ananu3 Tekcrta 'anuness 06 OTHOCUTEIbHOCTH
OBUXKEHUSd;
BBITIOJTHEHME 3adaHUU 10 TEeKCTyY (CMBICTIOBOE YUTEHUE).

OmnpeneneHue CpemgHEH CKOPOCTH CKOJIbXKEHUsSI OpyckKa
WU OBU
JKEeHUS MIapuKa 10 HaKJIOHHOM IIJIOCKOCTH.




1o OKpyzKHOCTHU. [lepuon

M YacToTa oOpallleHMus.

JIuHelHasa U yriosas
CKOPO

CTH.
LleHTpOCTpeMUTENIBHOE
YCKOp€eHue

AHanm3 m 00CyXKaeHHe CIIOCOO0B MPUOIHNKEHHOTO
onpeneeHus
MI'HOBEHHOM CKOPOCTH.

OmnpepgeneHue CKOPOCTHM PaBHOMEPHOTO OBUKEHUS
(mmapuka

B JKHUAOKOCTH, MOJEIH JIEKTPUYIECKOTO aBTOMOOMIISA U
T. II.).

OmnpepgeneHue MyTH, IIPOUAEHHOTO 3a JaHHBIN
IIPOMEKYTOK

BpeMeHHU, U CKOPOCTHU TeJjia I10 rpaduKy 3aBUCUMOCTHU
oyTHU

PaBHOMEPHOT'O OBUIKEHUS OT BpeMEeHU.

O6cy)kaeHre BO3MOIKHEIX ITPUHIUIIOB IeNCTBUS
mpubopPOB,

U3MEPSIOIINX CKOPOCTh (CIMOOMETPOB).
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BrruucieHue OyTH U CKOPOCTU IIPU PaBHOYCKOPEHHOM
IPSIMO JINHEMHOM OBUIKEHUU Teia.

OnpeneneHve OTPOUOEHHOTO NOYTU U YCKOPEHUS
OBUXKEHHUS Teja 0o rpaduKy 3aBUCHUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSIMO JIMHEWHOTO OBUIKEHUS Teja
OT BPEMEHHU.

OmnpepeneHue YCKOPEHUs Tejla Ipu

PaBHOYCKOPEHHOM OBHIKEe HUU 10 HAKJIOHHOM
TIJIOCKOCTH.

H3mepeHue eprofa U 4acTOTH 00palleHus Teja o
OKPY3KHOCTH.

OmnpepneneHre CKOPOCTH PAaBHOMEPHOTO

OBUXKEHUS TeJjla 110 OKPYKHOCTH.

PemteHue 3afmay Ha onpefesieHre KUHEMAaTHYECKUX
XapakKTepUu CTUK MeXaHUYeCKOTO OBUKEHUSI
Pa3/7INYHBIX BUIOB.

Pacmo3HaBaHue U IPUOINKEHHOE ONUCAHUE
Pa3IUYHBIX BUJOB MEXaHUYECKOTO IBUXKEHUS B
IpUPOAE U TEXHUKE (Ha mpuMepax CBOGOOHO
HafarolIux TeJl, ABUKEHUS JKUBOTHBIX, HEOECHBIX
TeJI, TPQHCIOPTHHIX CPEOCTB U 1p.)

B3auMoagencTB
ue tea (20 g)

ITepBrIii 3aKOH
HrioTona. Bropoit
3akKoH HbloTOHa.
TpeTuit 3aKOH
HrroTtoHa. [TpuHIUT
CyIIepIIO3ULIUU CHUJI.
Cuna yopyrocru.
3akoH 'yka. Cuna
TPEHUS: Cujia TPEeHUsI
CKOJIbXKEHUS, CUuia
TPEeHUs II0KOS, Opyrue
BUOBLI TPEHUS.

HabGmrogenue v 06CyXKOeHHEe OMBITOB C OBUXKEHUEM
TeJla HpI/I yMeHbH_IeHI/II/I BIIMAHUSNA prFI/IX TeIl,
MNPENsiTCTBYIOMINX OBUXKE HUIO.

Ananus texkcra ['anmies ¢ onucaHueM
MBICJIEHHOT'O 9KCII€PH MeHTa, 000CHOBBIBAIOIIIET O
3aKOH I/IHepIJ;I/II/I,' BBITIIOJIHEHUE 3a11aH1/1151 10 TeKCTy
(cMBICJIOBOE UTEHUeE).

OO6cyx)aeHre BO3MOXHOCTH BLHIIOJIHEHHUS 3aKOHa
UHEPLUVHY B PA3JIMYHBIX CUCTEMax OTCUETa.
Ha6mniogeHue u o6CyKaeHUe MeXaHUudeCKUX
SIBJIEHUU, IIPO UCXOOAIINX B CUCTEME OTCUETA
«TenexKa» Ipu €€ paBHO MEPHOM M YCKOPEHHOM




Cuia TsSI2KeCTHU M 3aKOH

BCEMHUPHOTO TATOTEHHUA.

Yckopenune cBOOOOHOTO
nageHud. [BuxkKeHUue
IJIaHeT

OBUKEHUHN OTHOCUTEJIbHO KabuHeTa Pu3UKHU.
IencTBUS C BEKTOPAMM CHUJI: BEIIIOJTHEHNE 3alaHuN
IO CJIOZKEe HUIO M BEIYMTAHUIO BEKTOPOB.




MpogosmxkeHue Tab.

TemaTuuyecKum
010K, Tema

OcCHOBHOe cojep)xaHue

OCHOBHBIE BHABI [IeITe/IbHOCTH
yuauuxcsa (Ha ypoBHe yueOHbIX
AelicTBUIT)

BOKpyT CoJsHIIA.
IlepBass KocMHu4YecKas
ckopocTh. HeBecoMoCThb
U Ieperpys3Ku.
PaBHOBecue
MaTepuaabHON TOYKMU.
AGCOJITIOTHO TBEpPIOE
Tesno. PaBHOBecue
TBEPHOTO TeJia C
3aKpPEeIJIEHHON OChIO
BpamieHusi. MoOMeHT
cunbl. LIeHTp TAXKeECTH

Hab6miogeHue u/uiu OpPOBeOeHUe OILITOB,
OEeMOHCTPUPYIOIINX 3aBUCUMOCTE YCKOPEHUS Tejia OT
IIPUJIOKEHHON K HEeMY CHJIBI M MacChI Tesa.

Ananu3 u oO0bsICHEHUe SIBJIeHUM C MCIOJIb30BaHUEM
BTOpPOro 3akKOHa HrroTOHA.

Pemrenue 3amad C MCIOJIB30BaAHUEM BTOPOTI'O 3aKOHa
HrioToHa 1 mpaBuiia CIO0XKEeHUs CUJIL.

OmnpepneneHne KECTKOCTU IIPYKUHEL.

Ananus cuTyanui, B KOTOPHIX HaOII0oaloTCsa
ynpyrue gedop maruu, u ux o0bsICHEHUE C
uCcHIoJib30BaHMeM 3aKoHa 'yka.

Pemenue 3agay c uCcrojb30BaHUEeM 3aKoHa ['yka.
HccnemoBaHue 3aBUCUMOCTU CUJIBI TPEHUS
CKOJIb2XKEHUS

OT CHJIBI HOPMAaJbHOTO maBieHusi. O6CyKaeHue
pPe3yIbTaTOB MCCJIeLOBaHUs.

Onpenenenue KoahduiimeHTa TPEHUS

CKOnbXeHUs. U3aMepeHUe CUIbl TPEHUS IIOKOS.
PemeHue 3amad c uCHoOJIb30BaHUEM (GOPMYIIHL OIS
CUJIbI TPEHUS CKOJIbXKEHUS.

AHanus OBUXKEHUS TeJl TOJIbKO IO OelCTBUEM
CUJIBI TSI2K€ CTU — CBOOOMOHOTO ITafeHu’s.
OOBbsicHEHUE HEe3aBUCUMOCTU YCKOPEHUS CBOOOTHOTO
majeHusi OT MacCHI Teja.

OneHKa BEeJIMYUHEI CUJILI TATOTEHUS,

OEeNCTBYIOIIed MeXOy OByMs TejlaMu (Ojis

Pa3HBIX Macc).

AHanu3 gBUXKeHUS HeOeCHEIX TeJl oM OeMCTBUEM CHUJILI
TArore HUSA (C  HCHOJb30BAHUEM [OOIIOJTHUTEJIBHBIX




UCTOYHUKOB MHGOP Malluu).
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Pemrenune 3amay c HCIOJIb30BaHHUEM 3aKOHa
BCEMHPHOTO TATOTEe HUS U GopMysbl OIS pacyéeTa
CHUJIBI TSIZKECTH.

AHann3 OpPUTMHAJILHOTO TEKCTa, OIKNCHIBAIOIIETO
TIPOSIBJIEHUST 3aKoHa BCEMUPHOTO TATOTEHUS;
BHIIIOJIHEHUE 3afaHuM II0 TeK CTy (CMBICIIOBOE
yTeHue).

Hab6miogerne u 06CyKOeHHE OITLITOB MO M3MEHEHUIO
Beca TeJjla IIpU YCKOPEHHOM OBUXKEHUU.

AHanus yCJ'IOBHI:I BO3HUKHOBEHUSI HEBECOMOCTH

U TIepe Irpy3KH.

PelteHnue 3apay Ha oIlpefesieHNe Beca Teja B
Pa3ITUYHBIX yCJ'IOBI/IHX.

ABanu3 cui, OEUCTBYIOMINX Ha TEJIO, HOKOSAIIeeCs

Ha omope. OmnpepnernieHNe ITeHTPa TIXKECTH
Pa3IUYHBIX TEJl

3aKOHBI
coxpa-
HeHusi (10
9)

HUwMnynsc Tena.
HsmeHeHUEe UMIIyJIbCa.
HUmMnynsc cuiibl. 3aK0H
COXpaHEeHUs UMIIYJIb
ca. PeakTuBHOE
OBUXKEHUeE.
MexaHn4yeckas padboTa
¥ MOIITHOCTE. PaboTa
CHJI TSIKECTH,
YHOPYTOCTH, TPE HUS.
CBsI3b SHEPTUHU U pa
OOTHI.

ITorennnanbHAdg
SHEepPTus Teja,
TOOHSATOTO Hap ITOBEPX
HOCTBIO 3€MJIH.
IToTreHinanp Has

Hab6mropeHue 1 o6CyzKaeHUe OIIBITOB,
OEeMOHCTPUPYIOIINUX ITepenavyy uMNIyJIbca IpHu
B3aUMOJEUCTBUM TEJI, 3aKOH COXpaHe HUS UMIIyJIbCca
npu abCOJIIOTHO YIIPYTOM M HEYIIPYTIOM B3auMMO
OEelCTBUM TeJl.

AHanus cuTyalui B OKpy2Kalolleu XKU3HU C
MCIIONTb30BaHWEM 3aKOHa COXpPaHEHUWs UMIYJIbCa.
Pacmo3HaBaHue SBJIEHUS PEaKTUBHOTI'O ABUXKEHUS B
npupone u texuuke (MC — 6uosiorusi).
IlpuMeHeHNE 3aKOHA COXPaHEHUsI UMITYyJIbCa OIS
pacdéra pe3yJIbTaTOB B3aUMOIENUCTBUA Tel (Ha
IpuMepax HEeyIpy roro B3auMOJOeNCTBUSA,

YIIPYTOTo IeHTPAJIbHOI'0 B3aUMO OENUCTBUS OBYX
OOWHAKOBBEIX TE€JI, OMHO U3 KOTOPBIX HEIIO],
BHIKHO).

Pemrenue 3agad ¢ MCIIOJIb30BaHUEM 3aKOHAa
COXpaHEeHUs UM ITyJIbCca.




9HEepPrus CcKaTou Ipy OmnpepneneHre pPaboOThl CUIBI YIIPYTOCTU IIPHU
JKUHEIL. nogséMe Ipy3a C MCIOJIb30BaHUEM HEIOOBUIKHOIO
KunHeTn4yeckasi S9HEPTrUusi. | U IIOOBUKHOTO OJIOKOB.

TeopeMa 0 KUHETUYECKOU
SHEPIrHuu.




lMpogosmxkeHue Tabi.

TemaTuuyecKum
010K, Tema

OcCHOBHOe cojep)xaHue

OCHOBHBIE BHABI [IeITe/IbHOCTH
yuauuxcsa (Ha ypoBHe yueOHbIX
AelicTBUIT)

3aKO0OH cOXpaHEeHUusd
MeXaHU 4YeCKOMn
9HEepruu

HN3mMmepeHrne MOIIHOCTH.

H3MepeHUe NOTEHUUAIbHOU SHEPIrUM yIpyro
medbopMuUpPOBaH HOU IIPYKUHEL.

H3MepeHUe KMHETUYECKON SHEPruu Tejla II0 OjIuHe
TOPMO3HOTO IIYTH.

DKCIepUMeHTaJIbHOe CpaBHEHUE U3MEHEeHUuA
IIOTEHIIUAIbHON U KWHETHYEeCKOW 3Hepruy Tena Ipu
OBUKEHUU 110 HAKJIOHHOU IIJIOCKOCTH.
DKcriepuMeHTaNlbHasa IpoBepKa 3aKOHa COXpaHeHUs
MeXaHW4Ye CKOU 3HEePruu Ipu CBOOOTHOM ITageHUH.
IlpuMeHeHUe 3aKOHa COXpPaHEHUS MeXaHUYeCKOoHn
SHEePTUM OJId pacuéTa MOTeHIUaJIbHON U
KWHEeTUYeCKOU 3Hepruu tena. PeumreHue 3amad C
HCIIOJIb30BaHNEM 3aKOHa COXpaHeHUuSa MexXa
HHUYEeCKOM 3Hepruu

Pa3gen 9. MexanuuyeCKHe Kojie0aHHsI M BOJIHBI (15 u)

MexaHHYECK
He
KoJIe0aHHu s
(7 9)

KomnebaTenbHOE
oBuxkeHue. OCHOBHEIE
XapaKTEepPUCTUKHU
KomebGaHU: IePUO,
YacToTa, aMILIUTyAa.
MaTteMaTudye CKUH n

pr}KI/IHHBIfl MaATHHU KH.

IIpeBpalieHue sHepPrun
npu KojebaTeTbHOM
OBUIKE HUMU.
3aTyxalomme
Koyie0aHMs.

Habmrogenue KojieO0aHUMA II00 OEHMCTBUEM CUJI TSIKECTH U
yIpy roctu u o6HapyzKeHNe NogoOHEBIX KoneOaHui B
OKPYKaloIlleM MUpPE.

Ananus KonebaHu¥ rpy3a Ha HUTH U Ha IIPyXKUHE.
OmnpepmeneHure 4aCcTOTH KOjIeOaHuM MaTeMaTUYeCKOTO 1
IPYKUHHOTO MasiTHU KOB.

Ha6mioneHune 1 o6bsICHEHNE ABIEeHUS pe30HaHca.
HccnemoBaHue 3aBUCHMOCTH IIepuona KojebaHui
IIOOBEUIEHHO I'o0 K HUTU I'py3a OT OJIMHEI HUTH.
IIpoBepka He3aBUCUMOCTHU Ilepuona KojaebaHuM

rpy3a, IOIBe IIIEHHOTO K JIEHTEe, OT MacChl I'py3a.




BriHy>XOeHHEIE
KosieOaHusi. PesoHaHnc
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HaGmrogeHne u 00CyKIOEHUE OIILITOB,
OEeMOHCTPUPYIOIINX 3aBUCUMOCTEL IIepuona
Koyie0aHu#l MPYKUHHOTO MasiTHUKA OT MaCChI
rpy3a U KECTKOCTU IIPYZKUHHEI.

ITpuMeHeHNE MaTeMaTHUYEeCKOT0 U MPYXKUHHOIO
MasTHUKOB

B Ka4deCcTBe MojeJiell OJjisI onucaHusa KojnebaHUuil B
OKpYyzKarolieM MUpe.

Pemenue 3apayd, CBI3aHHBIX C BEIYUCIIEHUEM UIIU
OIIEHKOM 4acTOTHI (Iepuona) KojnebaHui

Mexaumudecku | CBoiicTBa O6HapyzKeHHue ¥ aHaJIu3 BOJIHOBHIX SBJIEHUH B
€ BOJIHBI. MeXaHMYeCKUX BOJIH. OKpYyZKalollleM MHUpe.
3BYK IOnwHa BOIHBI. Mexa HabGmiogeHne pacnpoCTpaHEeHUsT MPOHOONBHBIX U
(8 u) HUYeCKUEe BOJIHEI B IIOIlepeYHEIX BOJH (Ha Mopenu) M oOOHapyXKeHUe
TBEPAOM TeJie, aHaJIOTUYHBIX BUOOB BOJIH B Ipuponde (3BYK,
celiCMHUYeCKHe BOJIHEI. BOMSIHBIE BOJIHBI).
3ByK. 'POMKOCTBH 3ByKa BriuncrieHue OJIMHBI BOJIHBI M CKOPOCTHU
¥ BBICOTA TOHA. pacupocTpaHeHUsI 3BYKOBBIX BOJIH.
OTpaxkeHue 3ByKa. DKCIIepUMEHTaIbHOE OIIpeesieHue T'PAaHUI] YaCTOTHI
Hudpas3Byk u yabTpa CITBIIIINMBIX 3BYKOBBIX KOJI€OaHMM.
3BYK HaGmrogeHrne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI
(B TOM YmCJie C UCIOJIb30BaHUEM MY3bIKaIbHBIX
UHCTPYMEHTOB).
Ha6monenve u oObsiCHEHHUE SIBIIEHUS aKyCTUYECKOTO
pe3o HaHca.
AHanmM3 OPUTHMHAJIBHOTO TEKCTA, ITOCBAIIEHHOT O
HUCIIOJIb30Ba HUIO 3ByKa (UJIM yIbTpa3ByKa) B TEXHUKE
(9xoJioKanus, ynbTpa3ByK B MeOUIIMHEe U OP.);
BHITTOJTHEHHWE 3afJaHUM ITI0 TEK CTY (CMBICJIOBOE UTEHUE)
Pazgen 10. 91eKTpOMarHMTHOE IOJI€e H 3JIEKTPOMAarHUTHHIE
BOJIHBI (8 u)
JJIeKTPOMArHu | DJIeKTPOMarHuTHoe nose.| ITocTpoeHue pacCyKOeHHi, 000CHOBLIBAOIIINX




T- HO€ I10J1Ie

DJIeKTPOMarHuTHHIE
BOJIHEL.

B3aMMOCBSA3b IJIEKTPUYIECKOI'O 1 MarHuTHOT' O TIOJIEH.




MpogosmxkeHue Tabl.

TemaTuuyecKum
010K, Tema

OcCHOBHOe cojep)xaHue

OCHOBHBIE BHABI [IeITe/IbHOCTH
yuauuxcsa (Ha ypoBHe yueOHbIX
AelicTBUIT)

H
3JIeKTpoMar-
HHUTHBIE
BOJIHBI (6 1)

CBoMCTBa
3JIEKTPOMATrHUT HBIX
BosH. IIIkana 3/meKTpo
MAQTrHUTHBIX BOJIH.
Hcmonb30 BaHUE
3JIEKTPOMAarHUTHBIX

BOJIH [OJIsI COTOBOM

CBSI3H.
DeKTpoMarHuTHasa
npupoga ceeta. CKOpoCTh
cBeTa.

BomHoOBLEIE CBOMCTBaA CBETa

DKcIlepuMeHTallbHOe HU3yUYeHUe CBOMCTB
39JIEKTPOMArHUT HBEIX BOJIH (B TOM YHCJIIE C

TIOMOIILI0 MOOHUIILHOTO Tese (GoHa).

AHannu3 PEHTTeHOBCKUX CHUMKOB

YeJI0BeYeCKOro opra HuU3Ma.

AHaNIN3 TEKCTOB, OMHCLIBAIOIIUX IPOSIBICHUT
3JIEKTPOMATHUT HOT'O U3JIyUYEHHUsS B IPUPOLE: KUBbIE
OPraHU3MEbI, U3TyUYeHUSI HeOEeCHBIX TeJl (CMBICIIOBOE
yTeHue).

Pacno3HaBaHue U aHANIW3 Pa3/INYHBLIX IIPUMEHEHUU
3JIEKTPO MarHUTHBIX BOJTH B TEXHUKE.

PemeHnue 3apady ¢ ucnojib3oBaHueM GhoOpMyJT oI
CKOPOCTH 3JI€KTPOMATHUTHBIX BOJIH, OIHHBI

BOJIHBI 1 YaCTOTHEI CBeTa

Pazgen 11. C

BeToOBLIe siBjIeHusi (15 4)

3aKOHBI
pacnpo-
CTpaHEHHsI
cBeta (6 u)

HcTtouHUKU CcBeTa.
JlyyeBast MOZesnb CBeTa.
INpssmonuHen HOE
pacmpocTpaHeHHe CBeTa.
3atmenus CojHIA U
Jlyrel. OTpaxkeHue
cBeTta. [Inockoe
3epkasno. 3aKoH
OTpaXkKeHUs cBeTa.
I[IpenoMmneHue caeTa.
3aK0H IMpPeIoMJIEHUS
cBeTa.

[TostHOE BHYTpEHHEE

Ha6miomeHne ONbITOB, JEMOHCTPUPYIOLUIUX SIBIIEHUE
OPSIMOJIM HEHHOr0 PacHpoOCTPAHEHHUsI CBeTa
(BO3HUKHOBEHHE TEHU U IOy TEeHHU), U UX
MHTEepPIIPeTallus C UCIIOIb30BaHUEeM IIOHSITHUS
CBETOBOTO JIyd4a.

OGbsiCHEeHHEe W MOOe/IMPOBaHUEe COJTHEYHOTO U
JIYHHOT'O 3aTMe HHUH.

HccrnemoBaHKWe 3aBUCHMOCTH yTjla OTPaXKeHHUS
CBETOBOTO JIy4a OT yrJjla mafeHus.

H3y4yeHHe CBOMCTB U300paxkKeHusI B IJIOCKOM
3epkasne. HaGmomenne u oO0bsiCHEHHE OIIBITOB IIO
MMOJTy4eHHnI0 n300pake HUHM B BOTHYTOM M BBIIYKJIOM
3epkanax. HabmromeHue u 00bsC




oTpaxke HHe CBeTa.
Hcnonb3o0BaHue
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BHYTPEHHETO
OTpazkKeHUs B
OIITUYECKUX
CBETOBOMAax

HeHUe OIILITOB IO IIPEJIOMJIEHHMIO CBeTa Ha IpaHUIle
Pa3IUYHLIX CPEJ, B TOM YHCJIe ONBITOB C IIOJIHEIM
BHYTPEHHUM OTpazxeHueM. McciemoBaHue 3aBUCHUMOCTH
yrjia IpeIoMJIeHHUs OT yIjla IameHus CBeTOBOTO JIyda
Ha IrpaHUIle «BO3OyX—CTEKIIO».

Pacno3HaBaHue sSBJIEHUU OTPazKeHUS U

IIPEeIoOMIIeHNsI CBETa B IIOBCEOHEBHON KMU3HMU.

AHanus 1 00bsICHEHUE SIBJIEHUS ONTUYECKOTO
MuUpaxa.

Pemenue 3agad Cc UCIIOIb30BaHUEM 3aKOHOB
OTpaXXeHUs U IpeJIOMJIEHHUsI CBeTa

JIMH3BI |

JImu3a, xom mnydeu B

ITonydyeHue u300pakeHUN C IIOMOIIBI0 COOMpPAIOIIEH

ONTH- YeCKHe | JIMH3Ee. Onrtudeckas U pacceu BaAIOIIey JIUH3.
npudopsI (6 cucreMa. Onpepnenenue POKyCHOTO PACCTOSHUS U ONTHUYUYECKOU
) OnTtuyeckKue CUJIBI COOMPAIOIIeH JIMH3EI.
TpubOPHI: AHanu3 yCTPOUCTBA U IIPUHINIIA OEUCTBUSA
doToarmnrmapar, HEKOTOPHIX OIITHYE CKUX IpubOopoB: ¢oToamnmnapara,
MHUKPOCKOII MHKPOCKOIIa, TeJIeCKoIia
u Teneckon. I'ma3 kak | (MC — 6M0OJI0oTHsI, aCTPOHOMUS).
OomTHYE CKas CucreMa. | AHamu3 SABIEHUN OJTM30PYKOCTHU U HAJTbHO30PKOCTH,
BnusopykocThb U | IpuHIUNA gercTtBus o94koB (MC — Ouomorus)
IAaTbHO30PKOCTh
Pa3noxenu Paznoxenune 6enoro ceera| HaGmiomeHue 110 pa3JI0KeHUIO 6eJI0TO CBeTa B
e Oesoro B CrIeKTpP. OObITH cuekTp. Habnrogenve 1 06bsICHEHUE OIBITOB II0
cBeTa B HriotoHa. CinoxeHue IIoJiydeHunio 6eloro cBeTa IpU CJI0XKEHUHU CBeTa
cunektp (3 CIIEKTPAJIbHEIX IIBETOB. Pa3HbBIX IIBETOB.
q) Hducnepcus cBeTa IIpoBenenue u 00BLsICHEeHNEe OIIBITOB o
BOCIIPUSTUIO 1BeTa npegMeToB npu ux

HaOIIOOeHUuu 4depes3 IIBeTOBLIe (GUILTPHI (IIBETHBIE
OYKH)

Pa3sgen 12. KBanToBbIe saABIeHUs (17 4)




Hcnyckanue
M IOorJIoLieHue

OmnwiTel Pe3epdopma u
mJjlaHe TapHas MOOEJIb
aToMa.

O6cyxkpaeHue 11e1m onbITOB Pe3epdopma mo
HNUCCJIEJOBAHUIO aTOMOB, BEIOIBUIXKEHHWE THUIIOTE3 O
BO3MOZKHEIX Pe3yJiIbTaTaX




OKoOHYaHue T7abu.

TemaTuuyecKum
010K, Tema

OcCHOBHOe cojep)xaHue

OCHOBHBIE BHABI [IeITe/IbHOCTH
yuauuxcsa (Ha ypoBHe yueOHbIX
AelicTBUIT)

cBeTa
aTromoM (4
9)

Mogpens atoma Bopa.
Hcny ckaHue u
IIOTJIOIeHNEe CBEeTa
aToMOM. KBaHTHI.
JIuHeliya Thle CIIEKTPHL

ONIBITOB B 3aBUCHMOCTHU OT IIpPeAIojiaraeMoro
CTPOEHUs aTOMOB, opMyIpoBaHNe BEIBOIOB U3
pPe3yIbTaTOB OIIBITOB.

O6cyx)aeHre TPOTUBOPEYNH IJIaHeTapHOU MOmOesu
aToMma

U OCHOBAHUH AJIsI TUIIOTE3Hl Bopa 0 cTalmoHapHBIX
opbuTrax 371eKTPOHOB.

Ha6mioneHue CIJIONIHBIX U JIMHENYaTHX CIEKTPOB
U3JIyYeHUs pPa3InYHbIX BenlecTB. OObsICHeHUEe
JIMHEeNWYaThIX CIIEKTPOB U3NTyYEeHHUS

CTpoenue
aTOMHOI'O
simpa (6 4)

PagmoakTuBHOCTL. Annbda,
OeTa U raMMauU3Ty4YeHHUs.
CtpoeHue aTOMHOTO
anpa. HyknonHasa Mopens
aTOMHOIO ssgpa. U30TOnEkL.
PaguoakTuB HEIE
npespamnenus. [lepuon
moiypacnana.

HeticTBUS
PanuoOaKTUBHBIX
U3JIy4YeHUu! Ha KUBbIE
OpPTraHU3MEI

OO6cyxKaeHre BO3MOZKHBIX TUTIOTE3 O MOOEJISIX
cTtpoeHus sigpa. OnpeaeneHne cocraBa sigep IIo
3alaHHLIM MaCCOBBIM M 3apsigo BBIM YHMCJIaM U 10
TIOJIOKEHUIO B IIEPUOANYECKON CUCTEME 3JIEMEHTOB
(MC — xummsi).

AHanu3 M3MEHEeHHUS COoCTaBa siopa U €ero
TIOJIOKEHUS B MEPUOANYECKOM CUCTEME IIPU
apagmoakKTuBHOCTU (MC — XuUMMSI).

HccnepgoBaHue TPEKOB @a4aCTUI] 110 TOTOBBIM
doTorpadpusm. O6HapyKeHUEe U U3MEpPeHue
pagualMoHHOro oHa C MOMOIIBIO MO3MMETPA, OlLleHKAa
ero UHTeHCUBHOCTH.

AHanmu3 OMOJIOTUYECKUX U3MEHEHUH,
TPOUCXOOSINUX IION OeMCTBUEM PaguOaKTHUBHBIX
usnyuenuit (MC — Ouosnorus). Mcrnois3oBaHue
PaguoaKTUBHEIX U3Ny4YeHuu B Meguninie (MC —
OHOJIOTHUS)




AnepHbie
peaknumu (7
)

ApepHble peakuu.
3aKOHEI COXpaHeHUusa
3apsAOOBOTO

PenteHue 3agayd ¢ UCIIOIL30BaHUEM 3aKOHOB
COXpaHeHHWd MaCCOBHBIX M 3aPsAOOBEIX YMCEJI Ha
oripenesieHrne pe3yJibTaTOB




6—L VANEND

¥ MacCOBOTO YHCeJl.
DHeprus CBs3U
aTOMHEIX sanep. CBa3b
MAacCCHI U 9HEPTHUU.
Peaknuu cuHTe3a u
OeJleHus sagep.
HCTOYHUKY SHEPTHUU
CorHIIa U 3BE3.
flnepHas sHepreTuka

SOEPHBIX pPeakIni; aHaJIu3 BO3MOXKHOCTU UJIHN
HEBO3MOXKHOCTHU SIOEePHOU pPeaKIIVu.

O1leHKa 9HEPTruU CBA3U sOep C UCIOJIb30BaHUEM
dopmynel DUHIIITENHA.

O6cyx)aeHUe NepClIeKTUB UCI0Ib30BaHUI
yIIpaBiIsieMOr0 TEpPMOSIOEPHOTO CUHTE3a.
OO6cyzKaeHue IPEeUMYIIIECTB U 9KOJIOTUYECKUX
npo6JieM, CBI3aHHBIX C IAEPHOM HEPreTUKou
(MC — 3KOJIOTHUS)

IToBTOPHTE/IHLHO-0000IIAIOIIUHA MOOY/IEL (9 u)

CucremMmaTu3aill
usau
o0o01IeHue
IPeaMeTHOTO
comepXKaHus

¥ OIELITA Hes
TEJILHOCTH,
IPHUOOPETEHHOT
0 Ipu
U3YYEeHUU
BCeTo Kypca
dusnKU

O06o0011IeHNe ComepKaHUI
KaXKJoT0 U3 OCHOBHEIX
pas3menoB Kypca GU3UKU:
MexXaHu4YecKue,
TEIJIOBHIE,
3JIEKTPOMATrHUTHLIE,
KBAHTO BBI€ SIBJICHMUS.
Hayunnili MeTOR
IIO3HAHUS U ero
peanu3anusi B pusuge
CKHX HMCCJIEOTOBAHUSIX.
CBs3b QU3UKU U
COBpPEeMEeH HBIX
TEeXHOJIOTHH B 00JIaCcTH

Brinmonxaenue y4ueOHBIX 3aJaHu, TPEeOYIOMUX
OeMOHCTpalluy KOMIIETEHTHOCTE!, XapaKTepU3yIOIIuX
€CTeCTBEHHOHAYYHYIO T'PaMOTHOCTh:

- IPUMEHEHUS TMONTYYEeHHbIX 3HaHUM OJIsT HaYYHOTO
00BsiCHeHUS GU3NUECKUX SIBJIEHUM B OKPYZKaloIleH
IPUPOIE W TIOBCEOHEB HOM XKM3HU, a TaKXKe BBIIBIIEHUS
(U3NIECKUX OCHOB psiia COBPEMEHHBIX TEXHOJIOTHH;

- IPUMEHEHHUSI OCBOEHHBIX 3KCIIEPUMEHTAJIbHBIX YMEHUMN
IJISI UCCJIeOmOBaHUS QPU3NYECKUX SIBJIEHUM, B TOM
YuCJie OJisi IIPOBEPKU T'MIIOTE3 U BBEIABIIEHUS
3aKOHOMEPHOCTEMN.

Penrenue pacyéTHBIX 3ajay, B TOM YHCJIE

npepnrosiaralnX UCIIoIb30BaHue pU3NYECKON MOoOenun

Y OCHOBAHHBLIX Ha COHEp >KaHUU Pa3TUYHBIX pa3gesioB

nepega4dyu Kypca Gpu3uku.

nHpOpMAaInH, BrInlosTHEHME U 3aliuTa IPYIIIOBEIX TN
9HEepreTuKe, WHAOWBUOYAJIbLHBIX IPOEKTOB, CBI3aHHEIX C
TpPaHCIOpPTEe copepikaHueM Kypca GU3UKHU
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