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PABOYAS [IPOI'PAMMA
[Ipenmer (xypc) @usuka. Kmace 7-9

OO111ee KOJIMYECTBO YacoB M0 y4eOHOMY Iu1aHy 238 yacoB

CocraBiena B cootBeTcTBHHM ¢ [IpumepHoii paboueii mporpammoii no ¢usnke (ogo0peHa
pereHueM ¢eaepalbHOr0 Y4eOHO-METOAMUECKOTr0 O0BEAMHEHUS TI0 00IIeMy 00pa30BaHUIO,
npotokoin 3/21 ot 27.09.2021 1.)

V4ueOHUKU:

[leppiikun .M., BanoB A.U., ®usuka 7, [Ipocsemenne, 2022 r

[Teppimkun .M., BanoB A.U., ®usuka &, [Ipocsemenne, 2023 r

[leppiikun .M., I'yrauk E.M., UBanoB A.U., IletpoB M.A., ®usuka 9, [Ipocsemenne, 2024 r

PaCCMOTpeHa Ha 3aCCaaHHuHn MO _V‘-IHTCJIGﬁ MAaTCMATUKH, I/IHd)ODMaTI/IKI/I u d)I/I3I/IKI/I
(Ha3BaHHME METOAMYECKOTO OOBEANHCHUS)

ITpotokon Ne_ 5 or« 17 » 06 20022 r.
PykoBoaurens MO / omenarokosa U.B./
(moamnuck) (®1O)

Crapoe Dmrebenpkuno 2022 T.
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IIpumepHas paGouas mporpamma no (U3UMKE Ha YpPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHMs
COCTaBJIEHA HA OCHOBE IOJIOKEHUI M TpeOOBaHUI K pe3yibTaTaM OCBOCHHUs Ha 0a30BOM ypOBHE
OCHOBHOH 00pazoBaTeIbHON MPOrpaMMBbl, IpeACTaBIeHHbIX B denepantbHOM rocyaapcTBEHHOM
o0Opa3oBaTenbHOM CTaHAapTe OCHOBHOIO obuiero oopazosanus (PI'OC 00O0), a Takxe ¢ yu4eToM
[TpumepHoil nporpaMmel Bocnutanus U KoHuenuu npenojaBanus ydyeOHoro npeamera «Pu-
3uKa» B 0Opa3oBaTesbHbIX opraHuzanusax Poccuiickoil denepanuu, peanu3yromuxX OCHOBHBIE
o01eo0pa3oBaTesIbHbIE TIPOTPaAMMBI.

MNOSACHUTEJIBHAS 3AITUCKA

Conepxanue IlporpaMMmbel  HampaBieHO Ha  (OPMHUPOBAHHUE  E€CTECTBEHHO-HAY4HOM
IPaMOTHOCTH YYalllUXCsl U OPTaHU3alMI0 U3Yy4YeHHs (PU3MKU Ha JesITebHOCTHON ocHOoBe. B Heil
YUUTBIBAIOTCS] BO3MOKHOCTH IpenmeTa B peanuzanuu Tpedoanuit @I'OC OO0 k miaHupyeMbIM
JUYHOCTHBIM U METANpeJIMETHBIM pe3ysbTaraM OOyYeHHs, a TaKKe MEeXIPEIMETHbIE CBS3U
€CTECTBEHHO-HAYUHBIX YU€OHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHuUs.

B nporpamme onpenensitoTcsi OCHOBHBIE LENH U3yUeHUsl PU3UKHU Ha YPOBHE OCHOBHOTO 00IIIEr0
o0pa3oBaHMs, IUIAaHUpPYEMbIe pe3yJdbTaTbl OCBOGHHMA Kypca  (HU3UKU:  JMYHOCTHBIE,
MeTarpeMEeTHBIC, TPeAMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma ycTaHaBIMBaeT pacupeieseHHe y4eOHOro marepuaia 1o rojgam oOydyeHus (1o
KJIaccaMm), IpejiaraeT NpUMepHYIO IMOCIeI0BaTeIbHOCTh U3yUEHUS! TEM, OCHOBAHHYIO Ha JIOTHUKE
Pa3BUTHS MPEIMETHOTO COJACPKAHUSA M y4ETe BO3PACTHBIX OCOOEHHOCTEH ydaluxcs, a Takke
PUMEpPHOE TEMaTHUECKOE IIIAHWPOBAHUE C YKAa3aHUEM KOJIMYECTBA YaCOB HAa M3YUYEHUE KaXI0M
TEMBI ¥ IPUMEPHOMN XapaKTEPUCTUKON Y4eOHOM AeSITeTbHOCTH YUalluXCsl, peaTu3yeMol MpH u3y-
YEHUU ITUX TEM.

[Iporpamma MoOXeT OBITh MCIOJIB30BaHA YUYUTEISIMM KaK OCHOBA JUIl COCTAaBJIEHUS CBOUX
pabouux mporpamm. Ilpu pazpaborke paboueil mporpamMmbl B TEMaTHUYECKOM ILIAHUPOBAHUU
JOJDKHBI ~ OBITh  YYTE€HBI  BO3MOXXHOCTH  HWCIIOJIB30BaHUS  DJEKTPOHHBIX  (IH(POBBIX)
0o0pa3oBaTEeNbHBIX  PECYpCOB,  SIBISIOMIMXCS  y4eOHO-METOAMUYECKUMH  MaTepHajaMu
(MyJIbTUMENUHHBIE TMPOTPaMMBbI, D3JEKTPOHHbIE YYEOHMKM M 3aJauyHUKH, OJEKTPOHHBIE
O6ubNMoTEKH, BUPTyalbHbIe Ja0OPATOPUU, UTPOBBIE MPOTPAMMBI, KOJUIEKIIMU HU(POBBIX 00pa-



30BaTeNbHBIX PECYPCOB), peannsyromux aunakruueckue Bo3moxkHoctw WKT, copepxanue
KOTOPBIX COOTBETCTBYET 3aKOHOAATENbCTBY 00 00pa30BaHUM.

[Ipumepnass paGodass mporpamMma HE CKOBBIBACT TBOPYECKYI0 WHHUIMATHUBY YyUYUTENCH U
IIPENOCTABIIACT BO3MOXKHOCTH Ul pealu3alUd pa3IMYHbIX METOJUYECKHX IOAXOI0B K
MIPEToIaBaHUI0 (PU3HUKH MPH YCIOBHH COXpaHEHHS 0053aTeIbHOM YacTu CoAep KaHus Kypca.

OBILIASA XAPAKTEPUCTUKA YYEBHOT'O IPEJIMETA «®U3UKA»

Kypc ¢usukn — cuctemoo0pasyromuii Ui €CTeCTBEHHO-HAYYHBIX y4YeOHBIX MpPEIMETOB,
IIOCKOJIbKY (PM3MUECKUE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SBJICHHUH, U3ydaeMbIX XUMUEH,
Ouosiorueit, actpoHomMuelt u ¢pu3nUecKoil reorpadueid. PuU3uKa — 3TO MPEIMET, KOTOPHIA He
TOJIBKO BHOCUT OCHOBHOM BKJIAJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, HO U NPEINOCTaBIISET
HanboJee sicHble 00pa3iibl IPUMEHEHUS] HAYYHOIO0 METOJa MO3HaHUs, T. €. CrIoco0a MoIydYeHus
JOCTOBEPHBIX 3HaHMH 0 mupe. Hakonen, ¢pusnka — 3To npeaMeT, KOTOPbIi Hapsaay ¢ APYyTUMU
€CTECTBEHHO-HAYYHBIMU IpEeIMETaMH [JOJDKEH JlaTh IIKOJbHUKAaM IpEJCTaBlIeHUE 00
YBJIEKaTEJIbHOCTH HAy4YHOI'O HCCJIENOBAaHUSA M PaJOCTH CaMOCTOSTENBHOIO OTKPBITHS HOBOTO
3HaHUS.

OnHa W3 TriaBHBIX 3a4a4 (U3UYECKOro 0Opa3oBaHUS B CTPYKType oOuiero obpa3zoBaHM
COCTOUT B (POPMHUPOBAHUHU ECTECTBEHHO-HAYYHOW IPaMOTHOCTH M HHTEpEca K HayKe y OCHOBHOU
Macchl 00yyaroIuXxcsl, KOTOpbIE B JaJibHEHIIeM OyayT 3aHATHI B CaMbIX pa3HOOOpPa3HbIX chepax
nesTenbHoCcTH. Ho He MeHee BaKHOU 3a7a4ei sIBISETCS BBISIBJICHUE U ITOArOTOBKA TAJIAHTINBBIX
MOJIOJBIX JIOAEH [ MpOoAOJKeHHs oOpa3oBaHUs M JajbHeWmed mpodeccuoHanbHON
JESITEIbHOCTH B 00JIACTH €CTECTBEHHO-HAYUHbIX UCCIIEIOBAaHUI U CO3/ITaHUM HOBBIX TEXHOJIOTH.
CornacHo NpUHATOMY B MEXKJIYHAapOJHOM COOOILECTBE OIpenesieHuto, «EcTecTBeHHO-HayYHas
IPaMOTHOCTh - 3TO CIIOCOOHOCTH YE€JIOBEKa 3aHMMATh AKTHUBHYIO T'PAXXJAAHCKYIO MO3MUIMIO IO
OO0IIIECTBEHHO 3HAYMMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMHM HayKaMH, U €ro TOTOBHOCTb
MHTEpPECOBAThCS E€CTECTBEHHO-HAy4YHBIMH HJEsIMH. HaydHO I'paMOTHBIN 4YEJIIOBEK CTPEMHTCS
y4acTBOBaThb B apryMEHTHUPOBAHHOM OOCYXJIEHMHM HPOOJEM, OTHOCSIIUXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTHUSIM, UTO TpeOYeT OT HETO CIAEAYIOUIMX KOMIIETEHTHOCTEH:

— Hay4yHO OOBSICHATH SIBJICHUS,
—OILIEHUBATh U IOHUMaTh OCOOEHHOCTH HAyYHOTO UCCIEI0BaHUS,
— UHTEPIPETUPOBATh JAaHHBIE U HCIOJIB30BAaTh HAy4HbIE JOKA3aTENIbCTBA I IOJIy4YCHUS

BBIBOJIOB.»

W3yuenne  ¢uzuku  cnocoOHO  BHECTM — pemlalomuii  BKiIag B (opMupoBaHue
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYaroIIuXcsl.

HEJIN N3YUYEHUSA YYEBHOI'O IIPEIMETA «®U3UKA»

Henu wusyueHuss (U3MKKM Ha YPOBHE OCHOBHOTrO 0OIIero oOpa3oBaHHUSI OINpeAeseHbl B
Konnenuun npenogaBanus yuyebHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX OpraHU3aLUAX
Poccuiickoit ®enepanuu, peanu3ylOIIUX OCHOBHBIE 0O0IIe00pa3oBaTeIbHble MPOrPaMMBI,
yTBepxkAEHHON pemieHneM Komnernn MunucrtepcTBa npocenieHus Poccuiickoin @enepanum,
npotokot ot 3 nekadpst 2019 r. Ne [1K-4BH.

Henu nzyuenust Gpuszuku:

— npuoOpeTeHne MHTEpeca M CTpeMJIeHUS O0ydarouuxcs K HayuYHOMY H3YYEHMIO NPHUPObI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
— pa3BUTHE  MPEACTaBICHMA O  HAYYHOM  MeToJe TMO3HaHMs U  (POpMHpPOBAHUE

HCCJIEIOBATEIBCKOIO OTHOIIECHUS K OKPYIKAIOLIUM SIBICHHSAM;

— (popMupoBaHNEe HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3y4eHHs] OCHOB CTPOCHUS MaTepUH

1 (pyHIaMEHTaIbHBIX 3aKOHOB (DPU3HKH;

—hopMupoBaHHe MpeACTaBICHUN 0 posu (U3MKK ISl Pa3BUTHS JAPYTMX €CTECTBEHHBIX HAYK,

TEXHUKHU ¥ TEXHOJIOTUH;



—pa3BUTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oyayieit mpopeccuoHaTbHON AesITeTbHOCTH,
CBSI3aHHOW C ()M3UKOH, MOATrOTOBKA K JajbHEHIIEMYy OOYyYEHHIO B 3TOM HAaIpPaBICHHH.
JlocTkeHHe STHX IIelied Ha ypOBHE OCHOBHOrO oOIIero oOpa3oBaHus 0OeCIeYMBACTCS
pELICHUEM CIICAYIOIINX 33/1a4:

—MpUOOpETCHUEe 3HAHUH O JMCKPETHOM CTPOCHUM BEIECTBA, O MEXAaHMYECKUX, TEIUIOBBIX,
ANIEKTPUIECKUX, MATHUTHBIX U KBAaHTOBBIX SIBICHUSIX;

— NpuoOpETEeHUE YMEHUN OIMUCHIBATH U OOBACHATH (DPU3UYECKHUE SIBIICHHS C HCIIOJIb30BAHUEM
MOJTY4YEHHBIX 3HAHUH;

—OCBOEHHE METOJIOB PEIICHHS POCTEHIINX PACYETHBIX 3a/]au C MCIIOJIb30BaHUEM (PU3NUECKUX
MoJIeTield, TBOPYECKUX U MPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4;

—pa3BUTHE YMEHHMH HAOJIONATh HPUPOIHBIC SBJICHUS U BBINOJHATH ONBITHI, JTA0OOPAaTOPHBIC
pabOTHI M HKCIIEPUMEHTAIBHBIC HCCIICIOBAHUS C UCTIOJIb30BAHUEM U3MEPHUTENBHBIX TPUOOPOB;

—ocBoeHHe TMpuEMOB paboThl ¢ UHPOpManued (U3NYECKOTO COAEpIKAHUSA, BKIIOUYAS
UH(OPMAIIHMIO O COBPEMEHHBIX JTOCTIKEHUAX (DU3UKHY;

— aHaKM3 U KPUTHYECKOE OIICHUBAHUE MH(POPMAIUH;

—3HAKOMCTBO CO cdepamMu NpOPecCHOHATBHON NESITENbHOCTH, CBA3aHHBIMH C (U3UKOH, W
COBPEMECHHBIMHU TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JOCTHKCHUSIX (PU3MUYCCKOI HAYKH.

MECTO YYEBHOI'O TIPEJMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usuka sBigeTcss 00sS3aTeNbHBIM NPEIMETOM Ha YpPOBHE
OCHOBHOT0 0o01miero oopasoBanud. [lanHas mporpamMma npeaycMaTpuBaeT u3yueHue (pU3MKU Ha
0a3oBoM ypoBHE B 00BEMe 238 4 3a Tpu roja o0ydeHus 1o 2 4 B HEJIeI0 B 7 U 8 KJlaccaxX M 0 3 4
B HeJlenro B 9 kiacce. B TeMaTuueckoM MmiIaHUPOBAHUU 7151 7 U 8 KJIACCOB MPEIOIaracTcsi pe3epn
BPEMEHHU, KOTOPHIA yUHUTEIh MOXKET HCIIOIBh30BaTh MO CBOEMY YCMOTPEHHIO, a B 9 kitacce —
MTOBTOPUTENHEHO-0000IIAI0IINN MOTYIb.

COIEPKAHUE YYEBHOI'O ITPEJIMETA «®U3UKA»

7 KJ1acc
Pasnen 1. @usuka u e€ posib B NO3HAHUHN OKPY/KAIOIIEr0 MHPA
®duszuka — Hayka o npupoze. Asnenus npupoas! (MC). @uznueckue sBIEHUS: MEXaHUYECKUE,
TEIUIOBbIE, SJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Ousnyeckue BenuuMHbL. M3mepenue ¢Qusmueckux BenuyuH. PuU3NYECKHUE TNPUOOPBHIL.
[TorpemHocTs u3mMepeHnii. MexayHapogHas CUCTEMa €ANHMII.
Kak ¢usuka u npyrue ecrecTBeHHbIE HAyKU M3ydaloT Npupoay. EcTecTBeHHO-HAay4HBIN METO
MO3HAHUs: HAaOJOJIeHNE, TOCTAHOBKA HAyYHOT'O BOIPOCA, BBIIBUKEHHUE TMIOTE3, IKCIIEPUMEHT
IO MTPOBEPKE TUIOTE3, 00BACHEHUE HAa0II01aeMOT0 sBJieHUs. Onrcanne GU3NYecKuX sIBJICHHUM ¢
IIOMOILBIO MOJIEIIEH.
Hemoncmpayuu
1. MexaHunuecKkue, TEIIOBbIE, NEKTPHUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHHUS.
2. ®uznueckue TPUOOPHI W TPOLEAYpa TPSMBIX W3MEPEHHUH aHAJOTOBBIM H IHU(PPOBBIM
npubOpoOM.
Jlabopamopuvie pabomot u onvimot
1. Ompenenenue eHsb! A€ICHUS MIKaIbl U3MEPUTENILHOTO TpUbopa.
2. I3amepeHwne pacCTOsTHUH.
3. U3mepenne 00bEMa KHUJIKOCTH U TBEPAOTO TEA.
4. OnpeneneHue pa3smMepoB MaibIxX Tell.
5. 3Mepenue Temnepatypsbl IpU IOMOILY KUIKOCTHOIO TEPMOMETPA U JaTYUKa TEMIIEPATYPHI.
6. IIpoBeneHue nccneaoBaHus 10 MPOBEPKE TUIOTE3bI: AATBHOCTD MOJIETA HIAPUKA, TYILEHHOTO
TOPU30HTANIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.
Pa3znea 2. [lepBoHayaibHbIE CBeIeHNUsI 0 CTPOCHUM BelllecTBa
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CrpoeHue BemniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, T0KA3bIBAIOLIUE AUCKPETHOE

CTPOEHHUE BEILIECTBA.

JIBrxkenue wyactull BemiectBa. CBS3b CKOPOCTH JBIIKEHUS YACTULl C TEMIIEPaTypoOu.

BbpoynoBckoe nBwxkenue, auddysus. BzaumopelicTBue yacTHll BEIIECTBA: MPUTSHKEHUE U

OTTaJIKUBaHUE.

ArperaTtHble COCTOSIHHSI BEILIECTBA: CTPOCHHE ra30B, )KUJIKOCTEH U TBEPABIX (KPUCTAIIIMNUYECKHX )

Tea. B3auMOCBsA3bp MEXy CBOMCTBAaMHM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSX U HX

aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu

1. Hab6mronenre OpOyHOBCKOTO JIBH)KCHHS.

2. Habmonenue nuddysun.

3. Habmronenue siBieHuid, 00bICHIIOUINXCS MPUTSHXKEHUEM WM OTTATKUBAHUEM YaCTHI]
BELIECTBA.

Jlabopamopnuvie pabomot u onvimul

1. Ouenka nuaMeTpa aToMa METOJIOM PSIOB (C UCIOIB30BaHUEM (GoTorpaduii).

2. OnbITHI 10 HAOTIOIEHUIO TETIOBOTO PACIIMPEHHSI Ta30B.

3.0OmbITH IO 0OHAPYIKEHUIO ACHCTBHS CHUJI MOJICKYJISIPHOTO TTPUTSKCHUS.

Pazpen 3. /IBu:xeHune u B3auMoaelicTBHE TeJl

Mexanunyeckoe nBmxkeHne. PaBHoMepHOe U HepaBHOMEpHOE JBHkeHUEe. CkopocTb. Cpemnsis
CKOPOCTb [P HEPABHOMEPHOM JIB)KEHHH. Pacuér myTu U BpeMEeHU JABUKECHUSL.

SBnenue uHepuuu. 3aKoH MHEpLUHH. B3aumMoneicTBie Ten Kak NpuIruHa U3MEHEHUSI CKOPOCTH
NBUKEHUs Tell. Macca kak Mepa uHepTHOCTH Tena. [lnoTtHocTs BemecTBa. CBsA3b MJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00bEMA BEIIECTBRA.

Cuwiia kak Xapaktepuctuka B3auMozeiictsusa ten. Cuiia ynpyroctu u 3akoH ['yka. M3mepenue
CHUJIBI C TIOMOIIBIO JUHAMOMETpA. SIBICHHUE TATOTEHUS U cHiIa TshKecTH. Criia TSHKECTH Ha APYTHX
mnaHetax (MC). Bec tena. HeBecomocTs. CrokeHue CUil, HAalpaBIEHHBIX MO OAHOW MPSMOM.
PaBnonelictByromas cui. Cuiia tpenus. TpeHue CKOJIbKEeHHs U TpeHue Mokos. TpeHne B mpupojie
u texuuke (MC).

Jemoncmpayuu
. Habmroienne MexaHn4eckoro JBHKEHUS Tena.
. I3mMepenune CKopoCcTy NPSMOJIUHENHOTO JIBUKEHUS.
. HabGmronienue siBieHUs HUHEPIIUH.
. HaGmronenne n3mMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEI.
. CpaBHeHHE Macc MO B3aUMOJCICTBUIO TEIL.
. CroxeHue cuil, HarpaBJIEHHBIX 110 OJHON MPSMOIA.
Jlabopamopuvie pabomot u onvimul
1. Onpenenenne CKOPOCTH PaBHOMEPHOTO JBMKEHHS (IIapuka B KUIKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOUIIS U T. 11.).
. Onpenenenue cpeHeN CKOPOCTH CKOJIbKEHUS OpycKa WM IIapHKa 110 HAKIIOHHOW MJIIOCKOCTH.
. Onpeenenuie MIOTHOCTH TBEPOTO TeEA.
4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTshkeHus (AedopManuu) MPYKUHBI OT
MIPUIOKEHHOMN CHUIIBI.
5. OnBITHI, JEMOHCTPHUPYIOMINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJBXKEHHUS OT CHIIBI JIaBICHUS U
XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.
Pa3pnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B
Hasnenue. CriocoObl YMEHBIIICHUS W yBEJIMUYEHUs AaBjicHUs. J(aBieHue raza. 3aBUCUMOCTh
JaBJICHUS Ta3a OT 00bEMa, Temnepatypsl. [lepenada naBneHus TBEPABIMU TEAMU, KUAKOCTIMU U
razamu. 3akoH [lackans. [IHeBMaTnueckue MalMHBI. 3aBUCUMOCTb JABJIECHUS JKUJIKOCTU OT
rnyOunbl.  I'mapocratmueckuit  mapamokc. CooOmaromuecss cocyasl.  ['mapaBiauueckue
MEXaHU3MBI.
Atmocdepa 3emnn u armochepHoe namieHue. [IpUUMHBI CYIIECTBOBAHHS BO3IYIIHOMN
o6onoukn 3emmu. OmnbiT Toppuuemmm. M3mepenue armochepHoro maBieHUs. 3aBHCHMOCTH
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aTMOC(epHOro [JaBJIICHUS OT BBICOTHI HaJ ypoBHeM Mops. IIpuGopsl s wu3MepeHus
aTMoc(hepHOro JaBICHHUS.
JleiicTBHE >KMJIKOCTH U ra3a Ha MOrpyXKEHHOE B HMX TeJo. BelTankuparomas (apXumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.
Jemoncmpayuu
1. 3aBucuUMOCTb JaBJIeHUS ra3a OT TEMIEPATypHI.
2. Ilepenava gaBneHMs XKUAKOCTBIO U Ta30M.
3. Coolmraromuecs CoCy/ibl.
4. 'uppaBiarueckuii mpecc.
5. IlposiBnenue neiicTBust aTMOC(hEpPHOTo AaBJICHUS.
6. 3aBUCHMOCTh BBITAIKUBAIONICH CHIIBI OT 00bEMa MOTrpYKEHHON YacTH Tella W TUIOTHOCTH
KUIKOCTH.
7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbl BECY BHITECHEHHOM KHJIKOCTH.
8. YcioBue miaBaHus Tell: TUIABAHUE WM MOTPY>KEHUE TeN B 3aBUCUMOCTU OT COOTHOIICHUS
IJIOTHOCTEH TeNa U )KUJKOCTH.
Jlabopamopnuvie pabomot u onvimul
1. VccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMa NMOrpyKEHHOM B KUJKOCTb YaCTH
Tena.
2. OmpeienieHue BHITATKUBAIOLICH CHIIBI, IEUCTBYIONIEH Ha TEJO, TOTPYKEHHOE B KUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTHU BBITAJIKUBAIOIIEH CUJIBI, IEHCTBYIOLICH HA TENO B )KUIKOCTH, OT
MAacchl Tela.
4. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKMBAIOIICH CHIIbI, IEHCTBYIOIIEH HA TEJO B
AKHUJKOCTHU, OT 00BbEMA NMOTrpyKEHHOM B )KUJKOCTh YaCTH T€Ja U OT IJIOTHOCTH KUAKOCTH.
5. KonctpyupoBanue apeomerpa WIM KOHCTPYMPOBAHHME JIOJKM U  ONpeleneHue eé
rpy30I10ABEMHOCTH.
Pa3nea 5. PaGora 1 MOIIHOCTB. DHeprus
Mexannueckas pabota. MoIHOCTb.
[TpocTble MexaHM3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBmiio paBHOBECHs pblyUara.
[IpumeHeHre mpaBuiia paBHOBECHs pblyara K OJoKy. «3osotoe mpaBuiio» MexaHuku. KIIJ]
IPOCTHIX MeXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY M TEXHHUKE.
Mexanunyeckass sHeprud. KuHernueckas u moteHuuainbHass 3Heprus. [IpeBpamieHue OIHOTO
BHJIa MEXaHUYECKON DHEPIUH B IPYrOoi. 3aKOH COXPAHEHHUS YHEPTUU B MEXAHUKE.
Hemoncmpayuu
1. [IpuMepsl MPOCTHIX MEXAaHU3MOB.
Jlabopamopnwvie padbomovt u onvimol
1. Omnpenenenue paboThl CUIIBI TPEHHS IPU PABHOMEPHOM JBH)KEHUH TeJa IO TOPU30HTAIBLHON
MTOBEPXHOCTH.
2. HccnenoBaHue yciaoBUi paBHOBECHUS pbluara.
3. Namepenue KII1/] HaKIIOHHOM TIIOCKOCTH.
4. W3yueHue 3aKOHA COXPAHEHUS] MEXaHUYECKON SHEPTUH.

8 ku1ace
Paspnen 6. TenuioBble siB1eHUS
OcHOBHBIE TOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTpOEHUs BewiectBa. Macca u
pa3Mepsl aTOMOB U MOJeKyJd. ONbITbI, TOATBEP)KIAIONINE OCHOBHBIE IOJIOXKEHUSA
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.
Mopenu TBEPAOTO, XKHUIKOTO W Ta3000pa3HOTO COCTOSHUMA BemecTBa. Kpucrtammudeckue u
amopdubie Tena. OObSACHEHHE CBOWCTB ra3oB, JKMAKOCTEH M TBEPABIX TEN Ha OCHOBE
MIOJIOKEHUN MOJIEKYJIIPHO-KUHETHYECKON Teopur. CMaurMBaHWE W KalWJUISIPHBIC SIBJICHUSA.
TemioBoe paclIupeHHe U CKaTHE.
Temneparypa. CBsi3b TeMnepaTypsl CO CKOPOCTBHIO TEINIOBOTO ABUKEHUS YACTHULL.
Buytpennsist sHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH SHEpruM: Terionepesaya u
coBepuieHne paboTsl. Bubl Temnonepenaun: TeMIONpOBOAHOCT, KOHBEKIUS, H3ITyYCHHE.



KonmdecTtBo TeminoTel. YaenbHas TEIIOEMKOCTh BEIIECTBA. TeMIOOOMEH U  TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OaaHca.
[InaBneHue u OTBepJEBaHHE KPUCTAUIMUECKUX BEIIECTB. YJelbHAas TEIUIOTa IJIaBICHUSI.
[TapooGpazoBanue u koHueHcanus. HMcnapenme (MC). Kumenwe. VYnenpHas TemiioTa
napooOpa3oBaHusi. 3aBUCHUMOCTh TEMIIEPATyphl KHIICHUS OT AaTMOC(HEPHOTO JaBIICHUS.
BuaxxHocTs Bo3yxa.
DHeprus TOIUMBA. Y IelbHAasl TeIJI0Ta Cropanus. [IpuHIUITEI paOOThI TEIUIOBBIX ABUTATEICH.
KIIJI rerutoBoro aBuratesns. TeroBbie IBUTAaTEIN U 3anuTa okpyxkatomei cpeasl (MC).
3aKOH COXpaHEHMsI U IIPEBPALLEHHS SHEPTUHU B TeIUIOBBIX npoueccax (MC).
Jemoncmpayuu
1. Habmtonenne OpOyHOBCKOTO TBHYKECHUSI.
2. Habnmronenue nuddysun.
3. Habmroienue sSBICHU CMAaYMBAaHMSI U KAMIUISIPHBIX SBICHUH.
4. HabnroieHre TemioBOro paciupeHus Ted.
5. 3menenue gaBieHus ra3a mpu U3MEHEHUH 00bEMa U HArpeBaHUM WA OXJIAXKICHHH.
6. [IpaBuiia u3MepeHus TeMIepaTyphl.
7. Bunpl Terionepenayu.
8. OxuaxxieHne mpu COBEPIICHUHU pabOTHI.
9. HarpeBanue nipu COBEpIICHUH paOOTHI BHCITHUMU CHJIAMHU.
10. CpaBHeHUE TEIIOEMKOCTEN PA3IMYHBIX BEIIECTB.
11. HabGmoieHue KuneHusl.
12. HabnroieHue moCTOSHCTBA TEMIIEPATYPhI MPH TIIABJICHHUH.
13. Mojenu TeIrIoBbIX JBUTATEIICH.
Jlabopamopnusie pabomot u onvimul
1. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSIKCHHS.
2. OnBITHI IO BBIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.
3. OmBITH IO HAOJTIOICHUIO TETUIOBOTO PACIIHPEHUS Ta30B, KHUIKOCTEH U TBEPIBIX TEII.
4. OnpeneneHue 1aBIeHUs BO3AyXa B OaIOHE HITPHUIIA.
5. OMBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTH JIABJICHHS BO3/IyXa OT €ro 00bEMa U HarpeBaHUsI
WJIU OXJIQXKICHHUS.
6. [IpoBepka TUITOTE3bI TUHEHHOW 3aBUCUMOCTH JITHHBI CTOJIOUKA KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTyphl.
7. HabmroieHre n3MEeHEeHUsI BHYTPEHHEW SHEPTUM Tejia B Pe3yJibTaTe TeIUIonepeaaun u paboThl
BHEIIIHUX CHIIL.
8. HccrienoBanue sIBICHUS TETIOOOMEHA IMPU CMEIIUBAHUN XOJIOTHOU U TOPSTYEH BOJIBI.
9. OmpeneneHne KOJMYECTBA TETUIOTHI, MOJTYYEHHOTO BOJOH MPU TEINIOOOMEHE ¢ HArPeThIM
METaJUTMYECKUM ITUITHHIPOM.
10. Onpenenenue yaeabHOM TEIUIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mporiecca uCrapeHusl.
12. Onpenenenre OTHOCUTENBHON BIKHOCTH BO3TyXa.
13. Onpenenenue yaensHON TETIIOTHI TUTABJICHHUS JIb/A.
Pa3nes 7. DiieKkTpH4ecKue H MATHUTHBIE SIBJICHUSA
Onektpusanus Ten. J[Ba poaa 3neKTpuuecKuX 3apsaoB. B3zauMonencTBrue 3apsKEHHBIX Tell.
3akon KymoHa (3aBHCUMOCTH CHJIBI B3aUMOJICHCTBUS 3apPsSHKEHHBIX TEJI OT BEJIMYHUHBI 3aPsI0B U
pPacCTOSTHUS MEXTy TEIaMH).
Onektpuyeckoe mosie. Hampsok€HHOCTH AeKTpudeckoro mojisa. [IpuHIUI cyneprno3uiuu
ANEKTPUUECKUX MOJieH (Ha KaYeCTBEHHOM YpPOBHE).
Hocurenu snexTpuyeckux 3apsaoB. DIEMEHTapHBIN JIeKTpudeckuid 3apsaa. CTpoeHue aroMa.
[IpoBOIHUKY U AUDIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsia.
DJIEKTPUYECKUH TOK. YCJIOBHUSL CYIIECTBOBAHUSA JJIEKTPUUECKOTO TOKa. M CTOYHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUSI 3JIEKTPUUECKOTO TOKa (TEMJIOBOE, XMMHUYECKOE, MArHUTHOE).
DJIEKTPUYECKHI TOK B )KUJIKOCTAX U ra3ax.



Onextpuueckas uenb. Cuia Toka. OJiekTpuueckoe HampsbkeHue. ConpoTHUBIIEHUE
NPOBOJAHMKA. YIeJbHOE CONpPOTHBICHHE BemecTBa. 3akoH Owma A ydacTka IIelH.
[TocnenoBarenbHOE U MapajIebHOE COEUHEHUE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTB AIEKTPUIECKOTO ToKa. 3aKoH J[koyns— JIeHma. DneKTpuiyecKkue nenu u
NOTPEOUTENH IEKTPUIECKOM FHepTrun B ObITY. KOpoTKoe 3aMbIkaHMe.

[Tocrosinubie MarHuThl. B3anMopelicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe TOJe€.
MarunuTHOe 1nosie 3eMJIH U €ro 3HaYeHue JiIs sku3Hu Ha 3emuie. OnbiT Dpcerena. MarHutHoe mnose
AIEKTPUUYECKOT0 ToKa. [I[puMeHeHne 371eKTpOMarHuTOB B TeXHUKE. [leiicTBie MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJIEKTPOJBUIaTelb IIOCTOSSHHOro Toka. lcnonbs3oBanue
JIEKTPOABUTATENICH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIOPTE.

Oneitel  @apages. SBnenue  anekTpomMarHuTHOW — uHaAykuumu. [IpaBuno  JleHua.
OnekrporeHepatop. CrnocoObl MOMYYEHHsS JJIEKTPUYECKOM HSHEPruu. DJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu
1. Dnextpuzauus Te.
2. JIBa pojia 3NEKTPUUECKHX 3apsI0B U B3aUMOJACHCTBUE 3apSKEHHBIX TEIl.
3. YCTpOHCTBO U JIEHCTBHE SIIEKTPOCKOIIA.
4. DnekTpocTaTudecKas HHIyKIUS.
5. 3aKOH COXpaHEHHUS NEKTPUUYECKUX 3aps10B.
6. [IpOBOAHUKY U TUAJIEKTPUKH.
7. MopaenupoBaHu€e CUIIOBBIX JIMHUN IEKTPUYECKOTO OJIS.
8. McToOYHMKM TOCTOSTHHOTO TOKA.
9. JleiicTBHSI SICKTPHUECKOTO TOKA.
10. DyteKTpUYeCKUi TOK B JKHIKOCTH.
11. la30BbIit paspsi.
12. 3mepenue cujibl TOKa aMIIepPMETPOM.
13. VI3amepeHwue AIIeKTPHYECKOTO HAMPSKEHUST BOIBTMETPOM.
14. Peoctar u Mara3uH COMpPOTHBICHUH.
15. B3zaumoeiicTBre MOCTOSITHHBIX MarHUTOB.
16.MopenupoBaHue HEBO3MOKHOCTH Pa3/IeIeHUs MOI0COB MarHuTa.
17. MoaenupoBaHu€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
18. OmeIT Dpcrena.
19. MarHuTHOE I0JIe TOKa. DIIEKTPOMArHUT.
20. [leiicTBHE MarHUTHOTO TOJIS HA TIPOBOJIHUK C TOKOM.
21. DnexTpoIBUTATENb TOCTOSTHHOTO TOKA.
22. VccnenoBanue SBICHUS DJICKTPOMArHUTHON HHTYKITUH.
23. OnbiTer Dapajes.
24.3aBUCUMOCTH HAMPABJICHHS] HHIYKIIMOHHOTO TOKA OT YCJIOBUIN €ro BOSHUKHOBEHHUSI.
25. DaeKTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuvie pabomovt u onvimul
1. OnbIThI 10 HAOMIOACHUIO IEKTPU3ALMH TET UHIYKIMEH U IPU COMPUKOCHOBEHHH.
2. UccnenoBanue AeMCTBUS SIEKTPHUUECKOTO TOJISl HA MPOBOIHUKH U JUIEKTPHUKH.
3. COopka u mpoBepka paboThl AMEKTPHUUECKON MU MOCTOSTHHOTO TOKA.
4. 3mepeHue U peryiupoBaHUe CUITbI TOKA.
5. I3aMepeHue u perynupoBaHre HaMpsHKEHUSI.
6.MccnenoBanre 3aBHCHMOCTH CHIIBI TOKA, WAYIIETO 4Yepe3 PEe3nCTOp, OT COMPOTHBIICHHS
pe3UCcTOpa 1 HANPSHKEHUS Ha PE3UCTOPE.
7.OnBbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh AJIEKTPUUYECKOTO COMTPOTUBIIECHUS IPOBOJAHUKA OT
€ro JUIMHBI, TJI0IA U TOTIEPEYHOT0 CEUCHHS U MaTepHara.
8.IIpoBepka mpaBuia CIOXKEHHUS HAMpPsDKEHUN TPU IOCIEJOBATEIBHOM COECIWHEHUH IBYX
pPE3UCTOPOB.
9.IIpoBepka mpaBuiia AJisi CUIIBI TOKA MPH MApaIIEIbHOM COSAMHEHUH PE3UCTOPOB.



10. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.

11. Onpenenenne MOIHOCTHU 3JIEKTPUYECKOTO TOKA, BBIACIAEMOI Ha pe3ucTope.

12. MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MIYIIETO Yepe3 JaMIIOUKy, OT HampshKeHUs Ha
HEH.

13. Onpenenenune KI1J] narpeBarens.

14. VlccnenoBannue MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. I3y4eHne MarHuTHOTO MOJISt TIOCTOSIHHBIX MAarHUTOB MPH UX 00BEIMHEHUN U Pa3CTICHHH.

16. UccnenoBanue efCTBUS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOLINE 3aBUCHUMOCTb CHJIBI B3aUMOJEHCTBHS KaTYIIKH C TOKOM M
MarHuTa OT CHJIbI TOKA M HalpaBJICHUs TOKA B KaTyLIKE.

18. 3y4eHune neicTBHUsI MArHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM.

19. KoncTpyupoBaHue 1 nu3yuyeHue paboThl 3J1€KTPOIBUTATEIIS.

20. U3mepenue KI1/] anexTponBUraTenbHON YCTaHOBKH.

21. OnbITBl IO HCCIICOBAHUIO SIBJICHUS HJIEKTPOMATHUTHOM MHIYKIMU: HCCIEI0BaHUE
W3MEHEHHU 3HAUYEHUS W HAIPaBJICHUS HHIYKIIHOHHOTO TOKA.

9 kiacce
Pa3zpen 8. Mexannueckue siBJICHUA

Mexannueckoe aBmxeHue. MatepuanbHass Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBM)KEHHUs. PaBHOMEpHOE NpsIMOJMHEWHOE [BMXeHHe. HepaBHoMmepHOE
npsiMoJMHeHoe ABMkeHue. CpedHsisi U MTHOBEHHas CKOPOCTb Tejla IIPU HEPaBHOMEPHOM
JBUKECHUU.

Yckopenue. PaBHOyckopeHHOE MpsiMonuHEHOe nBmkeHue. CBobomHoe maneHue. OnbIThl
lanunes.

PaBHOMepHOE nBMXEHHE MO OKpyx)HOCTH. [lepmon m yactora obOpamienus. JIuHeitHas u
yIJIOBasi CKOPOCTH. LIEHTpOCTPEMUTENIBEHOE YCKOPEHHE.

[IepBbiit 3akoH Hbrorona. Bropoit 3akoH Hserorona. Tperuit 3akoH Herortona. IIpuHnmn
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: Chia TPEHHS CKOJIbXCHHUS, CHJIa TPEHHS TTOKOSI,
JIpyTUE BUJbI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHMPHOTO TATOTEHUS. YCKOpeHHE CBOOOJHOIO MaJeHUs.
JBmwxenne mua"er Bokpyr Comnua (MC). IlepBas kocmuyeckas ckopocTb. HeBecoMocTh u
IIEpPErpy3KHu.

PaBHOBecue matepuaabHOM TOUKH. AGCOMIOTHO TBEPIOE Teno. PaBHoBecue TBEPIOro Tena ¢
3aKpEIUIEHHON OChIO BpalieHusa. MoMmeHT cuibl. LIeHTp TsxecTH.

Wmnynee Tena. M3menenne ummyinbsca. Mmmynsc cuiibl. 3aKOH COXpaHEHMsI MMITYJIbCa.
PeaktuBnoe aemxenue (MC).

Mexanunueckass pabota MU MOIIHOCTh. PabGora cui TsbkecTH, ynpyroctd, TpeHus. CBs3b
sHepruu U pabotel. IloTeHumanbHast SHEPrUsl Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3E€MIIH.
IToreHunanbpHast sHEPrUs cKaTOU NpykUHbI. KnHeTnueckas sHeprus. Teopema 0 KHHETHUECKON
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKOM YHEPTUH.

Jemoncmpayuu
1. HaGmoneHrne MeXaHU4YeCKOTo JIBU)KEHUS Tella OTHOCUTEIBLHO Pa3HBIX Tell OTCUETA.
2. CpaBHeHUE MyTeW U TPACKTOPUI JBMXKEHHS OJTHOTO M TOTO K€ Tela OTHOCHTEIBHO Pa3HBIX

TEeJI OTCYETA.

3. I3mepeHne CKOpOCTH M YCKOPEHUS MPSIMOIMHEIHOTO IBUXKEHHUS.

4. UccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOTO JIBH)KEHUS.

5. HaGumoieHre ABM>KEHUS Tela 1O OKPYKHOCTH.

6. HabmoieHne MexaHM4eCcKHX SIBJICHUHN, IPOUCXOIAIINX B cucTeMe oTcuéra « Tenexkay mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENLHO KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTh YCKOPEHHUS TeJla OT MacChl TeJla U JIEHCTBYIOIICH Ha HETO CHJIBI.
8. HaGmoienne paBeHCcTBA CUJI IPH B3aMMOACHCTBUH TEJL.
9. 3meHeHue Beca Tefa Mpu yCKOPEHHOM JBUKEHUU.
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10.Ilepenaua umrysbca Npu B3aMMOACHCTBUH TEIL.

11.ITpeoGpa3oBaHus SHEPTUH MPHU B3aUMOJICHCTBUU TEN.

12.CoxpaHeHue UMITyJIbca PH HEYTIPYTOM B3aUMOICHCTBUH.

13. Coxpanenue uMnyJsbca Ipu abCOIIOTHO YIIPYTrOM B3aUMOJEHCTBUU.

14. HaGmoieHre peakTUBHOTO JBM>KEHUSI.

15. CoxpaHneHne MexaHU4eCKOH HEPruH IPpHU CBOOOTHOM MaJICHUH.

16. Coxpanenmne MeXaHU4ECKOM SHEPTHH MPU ABMXKEHUH TeJIa O I€HCTBUEM NPy KUHBI.

Jlabopamopnuvie pabomot u onvimul

1. KoHcTpynpoBaHue Tpakra i pa3roHa M JAJbHEHIIEr0o paBHOMEPHOI'O JIBUKEHUS LIapuKa

WIH TEJEKKH.

2. Onpenenenue cpetHeil CKOPOCTH CKOIBKEHUS OpycKa WIIH ABM)KEHUS IIapHKa 110 HAaKJIOHHON
IJIOCKOCTH.

. Onpenenenue yCKOpeHus Tejla Ipu paBHOYCKOPEHHOM JIBUJKEHUU 10 HAKJIOHHOM IJIOCKOCTH.

4. ccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHM IPU PABHOYCKOPEHHOM JIBUXKEHHUU 0e3

Ha4yaJbHOW CKOPOCTH.

5. IIpoBepka runoTesbl: €Ciiy Ipu paBHOYCKOPEHHOM JIBUKEHHUHU 0€3 HauyalbHOM CKOPOCTH IyTH
OTHOCSITCSI KaK psJl HEUETHBIX YMCEJ, TO COOTBETCTBYIOIIME MIPOMEXYTKH BPEMEHHU OJIMHA-
KOBBI.

. UccnenoBanue 3aBUCMMOCTU CHJIbI TPEHUS CKOJIBKEHUSI OT CHJIbI HOPMAJIBHOTO JIaBJICHUS.

. Onpenenenue ko3¢ HUIMEeHTa TPEHUSI CKOJIbKEHHUS.

. Onpenenenue KECTKOCTU MPYKUHBIL.

. Onpenenenue pabOThI CUIIbI TPEHUS IPU PABHOMEPHOM JIBM)KEHUU TeJla 0 TOPU30HTAIBbHON
MOBEPXHOCTH.

10. Onpenenenue pa®oOThl CUIIBI YOPYrocTH TMpH HOABbEME TIpy3a C HCIOJIb30BaHUEM

HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. Vi3yyeHue 3aKk0OHa COXpaHEHHsI SHEPTUH.

Paznen 9. Mexannueckue Ko1e0aHHUS M BOJIHBI

KonebarenbHoe nBuxkeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMH: NEpHOJ, 4acToTa,
aMIUIMTy1a. MaremMatud4ecKuil M TPYKUHHBIA MadATHUKU. [IpeBpamienue dSHepruu Ipu
KoJsie0aTeIbHOM JIBUKEHUH.

3aryxaromue koneOaHus. BeiHyX1eHHbIe Konebanus. Pe3onaHc.

Mexannueckue BoaHbl. CBONCTBA MEXaHUYECKHX BOJIH. [[po1obHbIE U TONIEPEYHbIE BOIHBI.
JUliHa BOJHBI M CKOpPOCTb €€ paclpoCTpaHEeHHs. MexaHWyecKue BOJIHBI B TBEPIIOM TellE,
cericmuueckue BosHbI (MC).

3ByK. ['poMKOCTB 3ByKa U BeIcoTa TOHa. OTpaskeHue 3Byka. H(ppa3Byk u yabTpa3ByK.

Jemoncmpayuu

1.Ha6nronenue kosneGanmii Te Mo/ AEHCTBUEM CHITBI TSKECTU U CHITBI YIIPYTOCTH.
2.Hab6nronenne xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

3. HabmoieHre BBIHYKICHHBIX KOJI€OaHHMIT M pe30HAHCA.

4. PacnipocTpaHeHue MPOIOIBHBIX U TIONEPEYHBIX BOJIH (Ha MOJIENH).

5. Ha6J'IIO,Z[CHI/IC 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

w
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6. AkycTrueckmii pe3oHaHC.
Jlabopamopuwvie pabomot u onvimul

1. Onpenenenne yacToThl M MEpUO/IA KOJEOAHUI MATEMATHYECKOTO MAasTHHKA.

2. Ompe/ieNnenre 9acTOThI ¥ IIEpHOia KOeOaHuii PYKMHHOTO MasTHHKA.

3. HccreoBanye 3aBUCUMOCTH TIEPHO/IA KOJEOAHHI TOIBENIEHHOTO0 K HUTH TPY3a OT JUIMHBI
HUTH.

4. ViccnemoBanue 3aBUCMMOCTH NIEPHO/IA KOJIEOAHHii PYKUHHOTO MasiTHAKA OT MAacChl TPy3a.
5.TIpoBepKa HE3aBUCMMOCTH MEPUOA KoJeOaHuii Tpy3a, MOABEUIEHHOTO K HUTH, OT Macchl

rpys3a.
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6. OnBITHL, 1eMOHCTPHPYIONIKE 3aBUCUMOCTE NEPUO/A KONCOAaHUI TPYKUHHOTO MAasTHHKA OT
Macchl Ipy3a U )KECTKOCTH NPY>KUHBI.

7.W3Mepenne yCKOPEHHUs CBOOOIHOTO MaICHHUSI.
Pasnea 10. D1eKTpOoMarHuTHOE 10J1€ M JIEKTPOMATHUTHbIE BOJTHBI
DNEeKTPOMarHuTHOE ToJje. DIeKTPOMarHuTHbIe BOJIHBI. CBOICTBA 37IEKTPOMAarHUTHBIX BOJIH.
[IIkana 3IE€KTPOMAarHUTHBIX BOJIH. Vcronb3oBaHME 3JIEKTPOMArHUTHBIX BOJH JJIi COTOBOM
CBSI3H.
OnexTpoMarHuTHas npupoa cera. CKkopocTh cBeTa. BonHOBbIE cBOICTBA CBETA.
Jemoncmpayuu
1. CBoiicTBa 37€KTPOMarHUTHBIX BOJIH.
2. BoyiHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomot u onvimul
1. 3y4eHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TIOMOIIbIO MOOMIBHOTO TesedoHa.
Pasnea 11. CBeToBbIe siBJICHUS
JlyueBass mogmenb cBera. Mctounuku cBera. lIpsMonuHelHOe pacmpocTpaHEHHE CBETa.
3armenust Comnua u JIynel. Otpaxenue cBera. [1mockoe 3epkano. 3akoH OTpaK€HHUs CBETA.
[Ipenomiienue cera. 3akoH mHpejoMiieHUs cBeTa. [loaHOE BHYTpeHHEe OTpa)KeHHE CBETa.
Hcnonp30BaHnE OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONITHUECKUX CBETOBOJAAX.
JIunza. Xop nydeit B auH3e. OnTrueckas cuctema goroanmnapara, MUKPOCKOIIA U TelleCKoma
(MC). I'na3 kak onTuyeckasi cucteMa. bJIu30pyKocTh U 1aJTbHO30PKOCTb.
Pasnoxxenue 6enoro ceera B criektp. OnbiTel HetoToHA. Cl0XKEHUE CIIEKTPATbHBIX 1[BETOB.
Hucniepcus csera.
Hemoncmpayuu
1. [IpssmonuHeliHOE pacpoCTpaHEHUE CBETA.
2. OTpakeHue cBeTa.
3. Iony4enune n300pakeHNH B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
4. ITpenomienue cBera.
5. OnTHYECKUil CBETOBO/I.
6. Xoz myyeii B coOuparolieii JuH3e.
7. Xop mydeit B paccenBarollel JIMH3E.
8. Ilonyuenue u300paxxeHni ¢ MOMOIIBIO JHUH3.
9. IlpuHnmn neiicTBus GoToanmapaTa, MUKPOCKOTIA U TEJIECKOTIa.
10. Mogpens rnasa.
11. Pa3nosxenue 6enoro cBeTa B CIEKTP.
12. TTonydenue Gesoro cBeTa MpH CI0KEHUU CBETA PAa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimol
1. UccnenoBanue 3aBUCUMOCTH yIila OTPaXKEHUSI CBETOBOTO JIy4a OT YIJIa MaJICHHs.
2. VI3y4yeHne XapaKTeprCTUK N300pasKeHHsI TPEeIMETa B TUIOCKOM 3epKalie.
3. UccnenoBanue 3aBUCMMOCTH yTJa MPEJIOMIICHHUSI CBETOBOTO JIy4a OT yIJia aJeHus Ha
TPaHHULE «BO3yX—CTEKIION.
4. ITonyyeHne n300paKeHUH C MOMOIIBIO COOMPAIOIIEH JTHH3HI.
5. Onpenenenue (OKyCHOTO PacCTOSTHUS M ONITUYECKON CHIIBI COOUPAIOILEH JINH3BI.
6. OnBITHI IO PA3TIOKEHHIO OEIOro CBETa B CHEKTP.
7. OnBITHI 110 BOCIIPUSATHIO IIBETA MPEAMETOB MPU UX HAONIOIEHNHN Yepe3 IBETOBbIE (UIIBTPHI.
Pa3nena 12. KBanToBbIe IBJIeHHS
OmneiTel Pezepdopna u nnanerapHas mozens aroma. Monens atoma bopa. Mcnyckanue u
MIOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEeHuaThle CIEKTPHI.
PanmnoaktuBHOCTh. Anbda-, Oeta- W ramma-u3inydeHus. CTpoeHHE aTOMHOTO sjIpa.
Hyxionnas Mozaens aroMHOTO sigpa. M30Toms!.
PanuoaxTtuBHbIe peBpanienus. [lepuos nomypacmnaga aTOMHBIX SAEp.
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SAnepHble peakuny. 3aKOHBI COXPAHEHUS 3apsJ0BOIO M MAacCOBOI'O YUCEN. DHEprus CBS3U
aTOMHBIX siiep. CBsi3b Macchl ¥ dHEpruu. Peakiuu cunTesa u nenenus saep. VICTOUHUKY SHepruu
Comnama u 3831 (MC).

SAnepnast sHepreTuka. JIeicTBUS pagroaKTUBHBIX U3TyYeHUH Ha kuBbIe opranu3Mbl (MC).

Hemoncmpayuu
1. CnexTpbl U3Ty4YEHUS U MOTJIOLIEHUS.
2. CrexTpbl pa3In4yHbIX T'a30B.
3. Cnektp Bogopoa.
4. HaGnroenue TpekoB B kamepe Bunbcona.
5. Pabora cuérunka HOHU3UPYIOIIUX U3ITYYCHUH.
6. Peructpanus u3mydeHust IpUPOJTHBIX MUHEPAIOB M MTPOAYKTOB.
Jlabopamopnwvie padbomot u onvimol
1. HabnroaeHune CrIoNIHBIX ¥ TMHEWYAThIX CIIEKTPOB U3ITyUYCHHS.
2. HccnenoBanue TPeKOB: U3MEPEHUE YHEPTHH YACTHIIBI IO TOPMO3HOMY Iy TH (TIO
dororpadusam).
3. 3mepenue pagnoakTUBHOTO OHA.
IToBTOpHTE/IBLHO-0000IAIOIIMIT MOLYJ/Ib
[ToBTOpUTENBEHO-0000IIAIOIMNUK MOTYJIb TIPEIHA3HAYEH I CUCTEMATH3aIui U 00001IIeHIs
IPEIMETHOTO COJEPIKAHUS M OIbITa NEATEILHOCTH, MPUOOPETEHHOTO NMPH W3YYEHUH BCETO
Kypca (U3MKH, a Takke A MOAroTOBKU K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHy IO
¢uzuke JU1st 00yyarouXxcs, BBIOPABIINX 3TOT y4€OHBIN MpeaMeET.
[Ipu u3yyeHun 1aHHOTO MOJYJIS PEaTU3yIOTCS U CUCTEMaTHU3UPYIOTCS BUJIBI I€ATEIbHOCTH,
Ha OCHOBE KOTOpBIX OOECHEeUMBAETCS JOCTUKEHHE IMPEAMETHBIX U MeETalpeIMETHBIX
IUTAHUPYEMBIX PE3yJNbTaTOB OOyudeHus, (OpMHUPYETCS ECTECTBEHHO-Hay4yHasi I'PaMOTHOCTD:
OCBOEHHE HAay4YHBIX METOJOB HCCIIEOBaHMS SIBJICHUNH NPUPOABI U TEXHUKH, OBIIAJICHUE
YMEHHUSAMH 00BIACHATH (U3NUYECKUE SIBJICHUSI, IPUMEHSS OyUYeHHbIC 3HAHUS, pellaTh 3a/]aul, B
TOM YHCJI€ KAUEeCTBEHHBIE U IKCIIEPUMEHTAIbHBIE.
[IpyHIMIHATBHO NEATEIBHOCTHBIA XapaKTep JAHHOTO pa3jielia Pealu3yeTcs 3a CUET TOro,
YTO yyalllMecs BBIIOJIHSAIOT 3aJJaHuUs], B KOTOPBIX UM IpeJjiaraeTcs:
= Ha OCHOBE MOJYYEHHBIX 3HAHHM pacro3HaBaThb M HAy4YHO OOBACHATH (U3MYECKUE SBJICHUS B
OKpY’Karollel MpUpo/ie U IOBCETHEBHOM KU3HH;
= MCII0JIb30BaTh HAayYHbIE€ METOJbl MCCIENOBAaHUS (DU3UYECKUX SIBICHHH, B TOM YHCIE JUIS
MIPOBEPKHU TMIIOTE3 U MOTYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
= OOBSACHATh HAaydHble OCHOBBI Hauboyiee BaKHBIX JOCTHKEHMH COBPEMEHHBIX TEXHOJIOTHA,
HampuMep, NMPAaKTUYECKOrO0 HCIIOJIb30BaHMS PA3IUYHBIX HCTOYHUKOB SHEPIMM Ha OCHOBE
3aKOHA IIPEBPALICHMSI U COXPAaHEHUs BCEX M3BECTHBIX BUIOB dHEpruu. Kaxknas u3 TeM gJaHHOTO
paszfesna BKIII0YaeT SKCIepUMEHTAIbHOE
uccienoBaHre o0o0aroero xapakrepa. Pasien 3apepiiaercs npoBeIeHUEM JUAarHOCTHUECKOM
Y OLIEHOYHOM paboThI 3a KypC OCHOBHOM IIKOJIBI.

MNJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O NIPEIMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

N3zydenne yueOHoro npenmera « PHU3uKay Ha ypoBHE OCHOBHOTO 00111€ro 00pa3oBaHus JOIKHO
obecreynBaTh JOCTHKEHHE CIEAYIOUIMX JIMYHOCTHBIX, METalpeIMEeTHBIX U IPeIMETHBIX
00pa30BaTeNbHbIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI
Ilampuomuueckoe 6ocnumanue:

—TIpOsIBJICHUE WHTEepeca K MCTOPHUH M COBPEMEHHOMY COCTOSIHHIO POCCHHCKON (pU3UUECcKOit
HayKH;

— [IEHHOCTHOE OTHOIICHHUE K JIOCTUKEHUSIM POCCUNHCKUX YUEHBIX-(DU3UKOB.
I'pasxicoanckoe u 0yxo6Ho-npagcmeennoe 6ocnumanue:
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—TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJEHUHU OOIIECTBEHHO- 3HAYMMBIX M ITHYECKHX
Ipo0JIeM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM TOCTUKEHUN (PU3UKY;

— OCO3HAaHUE BaXHOCTH MOPAIbHO-3TUYECKUX ITPUHIUIIOB B JEATEIBHOCTH YYEHOTO.
Icmemuueckoe 6ocnumanue:

— BOCTIPUSITHE ICTETUYECKUX KauecTB (pu3mueckod HayKu: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo noznanusa:

—O0CO3HaHHE LIEHHOCTU (PU3MYECKON HayKH KaK MOIIHOTO MHCTPYMEHTA I03HAHHSI MHPa, OCHOBBI

Pa3BUTHUS TEXHOJIOTHH, BAJKHEUILIEH COCTABIIAIOIIEH KYJIbTYPbI;

—pa3BUTHE HAYYHOH JII0O03HATEILHOCTH, HHTEPECA K UCCIIEA0BATENILCKOM JeATEIbHOCTH.
Dopmuposanue Kyabnypbl 300p06ba U IMOUUOHATLHOZ0 0J1A20N0SIYHUA:

—O0CO3HaHHUE LIEHHOCTH 0e301acHOro o0pasa *KHU3HU B COBPEMEHHOM TE€XHOJIOTHYECKOM MHUPE,
BaXHOCTH MPaBUJI O€30MMaCHOTO OBEJCHHUS HA TPAHCIIOPTE, HAa JOPOTax, C AIEKTPHUECKUM U
TEIUIOBBIM 00OPYZIOBAaHUEM B JIOMAIIHUX YCIOBUSAX;

—Cc(hOpPMHUPOBAHHOCTH HaBBIKA PEe(ICKCHH, TPU3HAHUE CBOETO MPaBa Ha OIIMOKY M TAKOTO XKe
IIpaBa y pyroro 4ejoBeKa.

Tpyoosoe éocnumanue:

—aKTUBHOE y4acTHE B PEIICHUH NMPaKTUYECKUX 3a1a4 (B PaMKax CEMbH, LIIKOJIbI, TOPOJIa, Kpasi)
TEXHOJIOTUYECKOI U COMAIbHOW HAIPaBICHHOCTH, TPEOYIONINX B TOM YHUCIIE H (PU3HUECKIX
3HAHUM;

— WHTEPEC K MPAKTHUYECKOMY M3YUYCHHUIO IPOQeCcCri, CBSI3aHHBIX C (PH3UKOM.

JKonozuueckoe éocnumanue:

—OpHUEeHTalUsI Ha NpUMEHEHHe (U3MYECKHX 3HAaHWUM /I pelmieHds 3amad B O00JIaCTH
OKpYKarolllel Cpeibl, IUIAHUPOBAHMS IIOCTYNKOB M OLIEHKH MX BO3MOXHBIX IIOCIEACTBUM IS
OKpYKaloIEeH Cpeibl;

—O0CO3HaHHe INI00ATBHOr0 XapakTepa 3KOJOTMUECKUX MPOoOIeM U MyTeH UX pereHHs.

Aoanmayua 00yuaioue2oca K u3MeHAIOWUMCA YCA08UAM COUUATLHOU U RPUPOOHOT CPeOdbl:

—TO0TPeOHOCTh BO B3aMMOAECHCTBUH IPU BBINOJHEHUH HUCCIIEAOBAHUMN U NMPOEKTOB (PU3NYECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHUX;

—TIOBBILLIEHUE YPOBHS CBOEH KOMIIETCHTHOCTH Y€PE3 MPAKTUYECKYIO IEATEIBHOCTD;

—T0TpeOHOCTh B (JOPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4yucie (GOpMyJIUPOBATH UIEH, IIOHATHS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBICHUSIX;

—O0CO3HaHHe 1e(pUIUTOB COOCTBEHHbBIX 3HAHUN U KOMIIETEHTHOCTEH
B 001acTH (PU3MKHY;

—TIJJAaHUPOBAaHUE CBOETO Pa3BUTHUS B TPUOOPETEHNH HOBBIX (PU3MUYECKUX 3HAHUM;

—CTpEeMJICHUE aHATU3UPOBATH U BBISBIIATH B3aUMOCBS3H IIPUPO/IbI, O0IIECTBA U SKOHOMHKH, B

TOM YHCJIE C UCTIOJIb30BaHNEM (U3NYECKUX 3HAHMUIA;

—OIICHKA CBOUX JIEUCTBHH C yUETOM BIMSHUA Ha OKPYKAIOIIYIO CPEY, BOZMOKHBIX ITOOAIBHBIX

ITOCJIEICTBHH.

METAINPEIMETHBIE PE3YJIBTATHI
YHuBepcanbHble NO3HABATEIbHBIE IEHCTBUS
ba3zoevle nozuueckue oeiicmeus:
—BBISBIISATH U XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKUA O0BEKTOB (SIBICHMUIA);
—YyCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCU(UKAIINN, OCHOBAHUS JJI1 0000ICHUS 1
CpaBHEHUS,
—BBISBIISATH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B pacCMaTpUBAEMBbIX (paKTax, TaHHBIX U
HaOIIOICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
— BBISBJISITh IPUYMHHO-CIICACTBEHHBIC CBS3H MPU U3yUYCHUH (PU3NUECKHUX SBJIICHUH U MPOIIECCOB;
JienaTh BBIBOJABI C HCIOJb30BAHMEM JCAYKTHUBHBIX W MHAYKTHBHBIX YMO3aKIIIOUECHH,
BBIJIBUTATh THIIOTE3BI O B3AUMOCBS3SIX (DU3NUECKUX BEITUYHH;
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—CaMOCTOSTEJIbHO BBIOMpaTh Croco0 pemeHus ydeOHOH Qu3nueckoil 3amaud (CpaBHEHHE
HECKOJIbKUX BapUAaHTOB pEIlICHUs, BEIOOP Hanbosee MOAXOASIIEro ¢ y4éTOM CaMOCTOATEIbHO
BBIJICTICHHBIX KPUTEPHUEB).
ba3zoevie uccneoosamenvckue oeiicmeus:

—MCII0JIb30BaTh BOIIPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT [TO3HAHUS;

—IIPOBOJUTH MO CAMOCTOSITENIbHO COCTaBICHHOMY IIJIaHy OTIBIT, HECTIOKHBIN (pU3nUecKuii

HKCHEPUMEHT, HEOOIBIIIOE NCCIIEA0BAaHNE (DU3MUECKOTO SBICHUS;

—OIlIEHUBATh Ha IPUMEHUMOCTh U JIOCTOBEPHOCTH HH(OPMAIIHIO,

IIOJIYYEHHYIO B XOJI€ UCCIIEI0BAHUS WIN SKCIIEPUMEHTA;

—CaMOCTOATENbHO (POPMYIUPOBATh 0O0OIIEHUS U BBIBOJBI IO PE3yIbTaTaM IPOBEAEHHOTO
HaOJIOACHNS, OIIBITA, UCCIICOBAHMS;

—IIPOTHO3UPOBATH BO3MOKHOE JlajibHEeHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAKKE
BBIIBUTATh TIPE/IONIOKEHUsI 00 MX PA3BUTHUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma c ungpopmayuei:

—TIIPUMEHSTH PA3IUIHBIC METO/IbI, HHCTPYMEHTBI U 3aIIPOCHI IIPH TTOUCKE U 0TOOpe HHOpMAIHH
WM TJAHHBIX C YYETOM MPEASIOKEHHON yueOHo# Gu3ndeckoi 3a1auu;

—aHaJN3UPOBATh, CACTEMATU3UPOBATh K HHTEPIPETUPOBATH HHPOPMAITUIO PA3TMYHBIX BUIOB U
(dbopM mpencTaBiIeHUS;

—CaMOCTOSITEIPHO BEIOUPATh ONTUMAIBHYIO (DOpMY TpeCTaBIICHUs HH(OPMAITUU U
WUTIOCTPUPOBATH pelIaeMble 3a71a4i HECIOKHBIMU CXEMaMU, IMarpaMMaMiu, HHOU rpadukoi
Y UX KOMOMHAIIHSIMH.

YHuBepcanbHble KOMMYHUKATUBHBIC ecTBUS OOuienue:

— B X0/JIe 00CYXKICHHs Y9eOHOTO MaTepHralia, pe3yIbTaToB Ja00paTOPHBIX PabOT U MPOCKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYk/IaeMOi TeMbl U BBICKAa3bIBATh UJICH, HAIICJICHHBIE HA
pelIeHre 3a]auy U NoJiiepKaHue 0J1arokenareaIbHOCTH OOLEHHS;

—COMOCTAaBIISATh CBOU CYKJEHUS C CYKIEHUSIMHU APYTUX YIACTHUKOB TUAOra, OOHAPYKUBATh
pa3IM4Me U CXOJICTBO MO3UIINI;

—BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

—ITyOIMYHO TPEACTABISITh PE3YIBTAThI BBITOIHEHHOTO (PH3MUYECKOTO OTBITA (IKCIIEPHIMEHTA,
WCCIIETOBAHMUSI, IPOEKTA).

Coemecmnasn desamebHoCMb (COMPYOHUYECME0):

—TIOHUMATh U UCTIONIb30BaTh MPEUMYIIIECTBA KOMaHTHOW U MHAUBUAYAIbHON paboThI IPU

pelIeHnr KOHKPETHON (U3NUYeCcKOi npoOIembl;

—TPUHUMATH IIeJT COBMECTHOM JeATeIbHOCTH, OPTaHU30BBIBATh ACHCTBUSA MO €€ TOCTHKEHHUIO:
pacmpenenaTh poiu, o0CyXIaTh MPOILECCHl U Pe3yibTaThl COBMECTHOM palbOThI, 00001IaTh
MHEHUSI HECKOJIbKHX JTFOJICH;

—BBIMIOJIHATh CBOK0 4YacTh pabOThI, JOCTUrasi KAayeCTBEHHOI'O pe3yJbTaTa I10 CBOEMY
HAMPAaBIICHUIO U KOOPAUHUPYSI CBOU ACUCTBHS C APYTUMHU YICHAMHU KOMaH/IbI;

—OIIEHUBaTh Ka4yeCTBO CBOET0 BKJIaJa B OOMIMN MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
chOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

YHuBepcanbHble peryyaTUBHbIE eicTBUS Camoopeanu3zayus:

— BBIABIIATh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHTyaIUsX, TPEeOYIOUIMX AN pelieHUs
(bu3MYECKUX 3HAHU;

— OPHCHTHPOBATHCS B PA3IMYHBIX MOIX0JaX MPHHATHS PEeIICHUH (MHINBUIYyAITbHOE, TPUHATHE
pelleHus B TpyNIe, MPUHITHE PEIIeHUH TPYIoi);

—CaMOCTOSITEIbHO COCTABIISATh AJITOPUTM pelIeHHs] PU3NUYecKol 3a/1auM WM IJIaHa

UCCIIEIOBAHMS ¢ YYETOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEHH,

apryMEeHTHPOBATH Ipe/iaraéMble BApUAHTHI PELICHUI;

—JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

Camoxkoumpons (peghrexcus):
—J1aBaTh aJICKBATHYIO OIIEHKY CUTYAIH U MpeiaraTh MiaH e€ n3MEHEHHUS;

—OOBSACHATH MPUYUHBI TOCTHXKCHUS (HETOCTHUKEHUS) PEe3yJIbTaTOB
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NesITeIbHOCTH, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

—BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJIHEHHS (DU3HUECKOTO
WCCIICIOBAaHMS WIIM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHHUBIIUXCSA CHTYallHH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;

—OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM.

Imoyuonanvulii uHmMeN1EKm:

—CTaBHUTh ce0s1 HA MECTO JIPYroro 4YesioBeKa B XOJe CIopa WM AUCKYCCHUH Ha HAyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYToro.

Ilpunamue ceon u opyeux:

—IIpU3HaBaTh CBOE MPABO Ha OMIMOKY MPU pelieHnH (PU3NUECKUX 3a/1a4 WU B YTBEPKACHUIX Ha
Hay4yHbIE TEMBI U TAKOE K€ MPaBO JAPYTroro.

INPEAMETHBIE PE3YJIBTATDBI

7 kiaacce
[IpenMeTHbie pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)kaTh C(HOPMHUPOBAHHOCTH Y

o0yJaromuxcs yMEeHU:

—MCIONIb30BaTh MOHATHUS: (U3MUYECKHE U XMMHYECKUE SIBIICHUS; HAOIIOJEHUE, SKCIIEPUMEHT,
MOJIENIb, TUIIOTE3a; EAUHULIBI (PU3NYECKUX BEIMUYUH; aTOM, MOJIEKYJIA, arperaTHble COCTOSHUSA
BemiecTBa (TBEpAOE, KUAKOE, Tra3z000pa3HOE); MEXaHHYeCKOe MABM)KEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAeKTOpHUs, paBHOAEHUCTBYIOLIas cuj, JedopManus
(ympyrasi, miaacTuueckas), HeBECOMOCTb, COOOIIAIONINECS COCYIbI;

—paznuyate sBieHus (AudQysus; TEmIoBoe IBMKEHHE 4YacTHI] BEIIECTBA; pPaBHOMEPHOE
JBUKEHUE; HEPABHOMEPHOE JIBUKEHUE; UHEPIIMS; B3aUMOJCICTBUE TEJl; pABHOBECHE TBEPABIX
T€J C 3aKpEIUIEHHON OChbIO BpallleHus; Iepeiada AaBJIeHUs TBEPABIMU TEIAMHU, KUAKOCTIMU U
ra3amu; atMoc(epHoe JaBlIeHHUE; IUIaBaHUE TeJl; MPEBPALICHUS MEXaHUYECKON SHEPrHH) IO
OMMCAaHUI0O MX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OINBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
¢buznyeckoe SIBICHUE;

—pacro3HaBaTh MPOSIBICHUE M3YyUYEHHBIX (PU3UYECKHUX SIBJICHUH B OKPY)KaIOLIEM MHpE, B TOM
yuciae (U3NYecKue SBJICHUS B MPUPOAE: NMPUMEPH! JBIXKEHUS C PA3IUYHBIMU CKOPOCTSIMHU B
KUBOM M HEXHMBOW NpUpOJE; ACUCTBUE CWJIBI TPEHUS B NPUPOJE U TEXHHUKE; BIUSHHE
aTMOC(EepHOT0 JIaBJIEHUS Ha XKHUBOW OpraHMU3M; IJIaBaHHE PbIO; ppIYark B TEJe YelloBeKa; MpU
9TOM TEpPEeBOAUTH MPAKTUYECKYI0 3a7ady B y4eOHYI0, BBIIEIATh CYIIECTBEHHBIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SBICHUM;

— OMNKCHIBaTh M3yUYEHHBIE CBOWCTBA Tel M (DU3MUECKHUE SIBICHMS, MCHOJB3YsS (PU3NUYECKUE
BEIMYMHBI (Macca, 00bEM, TUNIOTHOCTh BELIECTBA, BpeMs, MyTh, CKOPOCTh, CPEJIHSAS CKOPOCTH,
CHJIa yIPYTOCTH, CUjla TSXKECTH, BEC Tejla, Cujla TPEeHus, AaBlieHue (TBEPAOTro Tesa, KUAKOCTH,
rasa), BBITAJKUBAIOIIAsl CUJIa, MEXaHUYecKast paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJIBI,
KO3 (HULIMEHT MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETHYECKAas U MOTeHIIMAIbHAs SHEPIHsl);
IPU ONUCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKUIA CMBICT HCIOJIb3YEMBIX BEIMYHH, HX
0003HaYEeHUSI ¥ €IUHULIBI GU3NYECKUX BEIMYUH, HAXOAUTh (OPMYJIBL, CBSI3bIBAIOIINE TaHHYIO
(GU3NYECKYI0 BEIMUUHY C APYTUMU BETMYHMHAMH, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEN
(hbUBUYECKUX BEIIMYHH,

—XapaKTepu30BaTh CBOMCTBa TeJ, (PU3UYECKHE SBICHHUS M IPOLECCHl, MCHOIb3Yys IMpaBHiia
CJIOKEHHUSI CHII (BJIOJIb OHOM MpsiMOi), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, mpaBuiio
paBHOBecHsl pblyara (OJIoKa), «30JI0TO€ MPaBUJIO» MEXaHWKHM, 3aKOH COXpaHEHUs
MEXaHUYECKOM dHEPruu; MpU 3TOM JaBaTh CIOBECHYIO (GOPMYIHUPOBKY 3aKOHA W 3aIUCHIBATH
€ro MaTeMaTUYECKOE BBIPAKEHUE;

— OOBACHATH (U3NYECKHUE SBJICHUS, MMPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallull IPAaKTUKO-OPUEHTHPOBAH- HOTO XapakTepa: BBISBJIATH IPUYMHHO-CIIECICTBECHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOTMYECKUX IIaroB C OMOpPOM Ha 1—2 W3Yy4YEHHBIX
CBOWCTBA (PU3MUECKUX SABJICHUHN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;
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—pemarb pacu€THbIC 3a/1a4i B 1—2 NefcTBUA, UCIIONB3YsI 3aKOHBI U ()OPMYJIbI, CBSI3BIBAIOLIE
¢u3nyeckyue BEIMUYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 33/1a4yM 3alMChIBaTh KPAaTKOE YCIOBUE,
MOJICTABIATh (U3NYECKUE BEIWYMHBI B (OPMYJIBl U TPOBOJUTH pacuéThl, HAXOIUThH
CIpaBOYHBIC JIaHHBIE, HEOOXOAMMBbIE Ul pELIeHMs 3aJad, OLEHHBAaTh PEATMCTUYHOCTb
MOJIy9eHHOU (PU3NIECKON BETUYHHEI;

—pacro3HaBaTh IPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOUIM (PU3NYECKUX METO/IO0B; B
OIMCAaHUU HCCIIEIOBAHUS BbIIEIATH IIPOBEPSAEMOE MPEANOI0KEeHUE (TUIIOTE3Y), pa3iIuyaTh U
MHTEPIPETUPOBATH MOTYYEHHBIH pe3yJIbTaT, HAXOJUTh OLIMOKH B XO/I€ OIbITA, J1€1aTh BHIBOJIbI
II0 €r0 Pe3yJIbTaTaM;

—IIPOBOJIUTH OIBITHI 110 HAOMIOJEHUIO (PU3MUYECKUX SBICHUH WM (DU3MYECKMX CBOWCTB TEN:
(bopMyIHpOBaTh TPOBEPSAEMBIC MPEANONIOKEHHS, COOMPATh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATE X0/ ONbITa U (POPMYJINPOBATH BHIBOJIBI;

—BBINOJHATh TPSMBIE W3MEPEHHUs PACCTOSIHHS, BPEMEHM, MacChl Tena, 00b&Ma, CHIIBI |
TeMIepaTypbl C HCIOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX IPUOOPOB; 3K ChIBATh MTOKA3aHUS
prOOPOB ¢ YUETOM 3aJaHHON a0COTIOTHON MOTPEITHOCTH U3MEPEHUH;

—IIPOBOJIUTh HUCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOM (U3M4YecKoM BEIUYMHBI OT Jpyroil c
HCI0JIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBHIKYILETOCS TEJa OT
BPEMEHHU JIBUKEHMSI T€JIa; CUJIbI TPEHUSI CKOJIbKEHHSI OT CUJIbI AABJICHMsI, KadecTBa 00pabOTKU
MTOBEPXHOCTEN T€l U HE3aBUCUMOCTH CHUJIbI TPEHUS OT IUIOIIAN CONPUKOCHOBEHHUS TEJ; CUIIbI
YIPYTOCTH OT YUIMHEHUs NMPY>KUHbI; BHITAJIIKUBAIOIIEH CUJIBI OT 00bEMa MOTrpyKEHHON YacTH
Tela U OT IUIOTHOCTU HUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Te€ja, OT INyOuHBI, Ha
KOTOPYIO MOIPY’KEHO TeJNO; YCIOBUH IJIaBaHUs TeJl, yCIOBUN paBHOBECHUS pblyara U OJIOKOB);
Y4acTBOBATh B IUIAHMPOBAHWUHU y4EOHOTO HCCIENOBaHMSA, cOOMPATh YCTAHOBKY M BBINOJHATH
U3MEpEHus, Ccleays NpeAJoKEeHHOMY IUIaHy, (UKCHpPOBaTh pPe3yibTaThl MOJYYEHHOM
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJE MPEIJIOKEHHBIX TaOIMI U IpaHKOB, JeiaTh
BBIBOJIBI 110 pPE3yJIbTaTaM HUCCIIEIOBaHUS;

—TIPOBOJUTH KOCBEHHbIE U3MEpPEHUsI (U3NYECKUX BETUYMH (IUIOTHOCTH BEIIECTBA KHUAKOCTU U
TBEPAOrO TeENa; CHJIA TPEHUS CKOJBXCHMS;, [aBICHHME BO3yXa; BBITAIKUBAIOLIAs CHIIA,
NeCcTByIOmas Ha MOTPYKEHHOE B JKUJIKOCTh TeN0; KOAI(P(GUIUEHT MOJE3HOTO JeHCTBUS
MPOCTBIX MEXaHU3MOB), CIeAys NPEATOKEHHON MHCTPYKIHMH: NPU BBIOJHEHUH H3MEpPEHHUN
coOMpaTh FIKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUHCIIATH 3HAUEHUE UCKOMOW BEIMYHHBI;

—Cco0I10/1aTh TpaBMJIa TEXHUKU 0€30MacHOCTH IpU pabdoTe ¢ 1abopaTopHbIM 000pY/I0BaHUEM;
—YKa3bIBaTh MPUHIMIBI AEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIONIUECS COCY Ibl, GapOMETp, pbluar, MOABMKHBIA U HENOIBM)KHBINA OJI0K,
HAaKJIOHHAs IJIOCKOCTh;

—XapaKTepu30BaTh MPUHIUIBI JSHCTBHUS M3yUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C
ONMOpoi Ha UX omucaHus (B TOM 4YHCIE: TMOAIIMWIHUKHA, YCTPONHCTBO BOJONPOBOAA,
THJIPABINYECKUI Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBO HAcoC, apeoMeTp), UCIOJIB3Ys
3HaHHUA O CBOMCTBaxX (PM3MUYECKUX SIBICHUH M HeoOXonuMmble (U3MUECKHE 3aKOHBI HU
3aKOHOMEPHOCTH;

—TIpUBOAUTH IPUMEPHI / HAXOAUTh MH(GOPMALIUIO O MPUMEPAX MPAKTUYECKOTO HUCIIOJIb30BAHUS
($u3MYeCKUX 3HaHUH B OBCEHEBHOM KU3HHU JIJIsl 00ecrieyeHns 6€30IacHOCTH MPU 00pallieHUN
¢ mpubopaMH M TEXHHUUECKUMH YCTPOHCTBaMHU, COXPAaHEHHs 37J0POBbsI M COOJIIOJCHHUS HOPM
9KOJIOTUYECKOIO MTOBEJICHUS B OKPYXKAIOLIEH CpeJIe;

—OCYIIECTBJIATh OTOOpP HMCTOYHUKOB HHGpOpManuud B ceTu VHTEpHET B COOTBETCTBUHU C
3aJJaHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHMM W MyTEM CpaBHEHUS
Pa3UYHBIX MCTOYHHUKOB BBIJENATh MH(OPMAINIO, KOTOpas SBISETCS MPOTHUBOPEYMBON WIIN
MOXET OBITh HEJJOCTOBEPHOM;

— HWCIOJB30BaTh IpPH BHINOJIHEHUH Y4YeOHBIX 33JaHUN HAyYHO-TIONMYJLSIPHYIO JIUTEpaTypy
(GU3NYECKOro CO/AEp)KaHUs, CIPAaBOYHbIE MaTepHalibl, pecypchl cetu VHTepHeT; Bianersb
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHMs MHPOPMAIMU M3 OJHOW 3HAKOBOM
CHUCTEMBI B IPYTYIO;
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—Co03/1aBaTh COOCTBEHHBIC KpaTKHE MHCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HMCTOYHUKOB MH(POPMAIUH (PHU3UIECKOTO COJIEPIKAHMUS, B TOM YHCJIC ITyOJUYHO JIeaTh KpaTKHUe
COOOIIEHUsI O pe3yibTarax MPOCKTOB WIM y4eOHBIX HCCICIOBAHMIA, MPU ITOM TPAMOTHO
HCII0JIb30BaTh U3YYCHHBIN MOHATHHHBIN ammapaT Kypca GU3UKH, COPOBOXKAATh BRICTYILICHHE
MpE3EHTALNEN;

—IpH BBIITOJIHEHUH YYEOHBIX POCKTOB U UCCIICIOBAHUI pacpeesiaTh 00I3aHHOCTH B TPYIIIE B
COOTBETCTBHU C ITOCTaBIICHHBIMHU 3aJayaMU, CJICAMTh 3a BBINOJHEHUEM ILIaHA JCHCTBUH,
aJICKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIAJ] B JICATEIBHOCTh TPYIIIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aUMO/ICHCTBHUE, YIUTHIBAS MHECHUE OKPYKAIOIIUX.

8 ku1ace
[IpenMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPAXAaTh

c(hOPMHUPOBAHHOCTH Y 00yUAIOIIUXCS YMEHHI:

— UCIOJIB30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TEILIOBOE ABUKEHUE aTOMOB U MOJIEKYI,
arperaTHbIC COCTOSIHUSI BEIIECTBA, KPUCTAJUIMUECKHUE W aMOpdHBIC Teja, HACBIIIEHHBIN U
HEHACBIIICHHBIA Tap, BIAXKHOCTh BO3/yXa; TEMIEparypa, BHYTPEHHsSI 3HEprus, TEIUIOBOM
JIBUTATENb; SJEMEHTAPHBIA DJIEKTPUUYECKUM 3apsifl, JIEKTPUUECKOE TI0Jie, MPOBOJHUKU U
JTUAJIEKTPUKU, TOCTOSIHHBIN JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

— pasnuyaTth SBIICHUS (TCIUIOBOE PacIIUPEHHE/CKATHE, TEIUIoNepeIaya, TeIJI0OBOe paBHOBECHE,
CMa4yMBaHUE, KalWJUIAPHBIE SIBJICHUS, UCIIAPEHHE, KOHACHCAIHs, IIIaBIeHUe, KPUCTAIUIA3aIUs
(oTBepaeBaHue), KUIEHUE, Terulonepenavya (TETIONPOBOJAHOCTh, KOHBEKILHUS, H3Iy4EHHUE);
AJEKTPU3ALMS TeJl, B3aUMOJCHCTBUE 3apsJ0B, JCUCTBUS 3JIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBHE MarHUTOB, JEHCTBUE MATHUTHOTO MOJISl Ha MPOBOJAHUK C TOKOM,
ANIEKTPOMArHUTHAS UHIYKIIHS) 110 OMHCAHHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (DU3UYECKOE SBIICHUE;

—pacro3HaBaTh MPOSBICHUE W3YUYCHHBIX (DU3MUECKUX SBICHUI B OKpPYKAIOIIEM MHpE, B TOM
yucie GU3NYecKue SIBJICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSIKEHUE U KANMJUIAPHBIC SIBICHUS
B MpUPOJE, KPUCTAUIbI B Npupoje, u3nyueHue CoiHua, 3amep3aHue BOJOEMOB, MOPCKHUE
Opu3bl, 00pa3oBaHUE POCHI, TymMaHa, WHEs, CHETa; HJIEKTPUYECKUE SBIIEHUS B aTtMmocdepe,
ANEKTPUYECTBO JKUBBIX OPraHU3MOB; MarHUTHOE Tone 3emiu, Apeid MoIrCcoB, poJb
MarHuTHOTO TIOJISl JJisi JKU3HW Ha 3emiie, TOJSIPHOE CHUSIHUE; TMPU 3TOM TIEPEBOJUTH
MPAKTUYECKYIO 3a]71a4y B YUEOHYI0, BBIJICNATH CYIIIECTBEHHbBIE CBONCTBA/MIPU3HAKU (PHU3UIECKIX
SIBIICHHI,

—OMNUCHIBaTh HM3yYEHHBIE CBOWCTBA Tel W (PHU3MYECKHE SBICHHS, HCTONB3YsS (PH3UUYECKHE
BEJIMYUHBI  (TeMIeparypa, BHYTPEHHSSI OSHEPrusi, KOJUYECTBO TEIUIOTHI, yJeNbHas
TETI0EMKOCTH BEIIECTBA, YAENbHAs TEIJI0Ta IUIABJICHHSI, yIeIbHAasl TEIUIOTa MapooOpa3oBaHus,
yIenbHas TeIJI0Ta CropaHus TOIUTMBA, KOG MHUIIMEHT MOIE3HOTO ISUCTBHUS TETNIOBOM MAaITUHEI,
OTHOCUTENIbHAs BJIAXHOCTh BO3/AyXa, JJIEKTPUUYECKUU 3apsil, CHUJIa TOKa, JJIEKTPUUYECKOE
HarpspDKEHWEe, COMPOTHBIIEHHWE MPOBOJHHKA, yAEIbHOE COMPOTHBIICHHWE BEIIECTBa, paboTa U
MOIIHOCTbH JIEKTPHUECKOT0 TOKA); MPU OMKMCAHUHU MPABUIILHO TPAKTOBATH (U3UUYECKUN CMBICT
WCTIONB3YEMBIX BEJIMYMUH, OOO3HAYEHUS W EAWHHUIBI (U3HMYSCKUX BEITUYWH, HAXOIUTh
(hopMyIIBI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIMYUHY C APYTUMHU BEIUYUHAMH, CTPOUTH
rpaduKu U3y4YEeHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEITUMYHH;

—XapaKTepru30BaTh CBOWCTBA Tel, (PU3MYECKHUE SIBICHHUS M TPOIIECCHI, MCTOIB3ysl OCHOBHBIE
MOJIOKEHUS ~ MOJICKYJIAPHO-KMHETUYECKOW  TEOPUU  CTPOCHUS  BEIIECTBA,  MPUHIIMII
CYTIEpPIO3UIINH TOoJIeH (Ha KaYeCTBEHHOM ypPOBHE), 3aKOH COXPaHEHHUs 3apsja, 3akoH Oma ams
ydacTka nenu, 3akoH Jlxoyms—JleHna, 3aK0oH COXpaHEHHUs SHEPTUH;, TPHU ITOM JaBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3alHChIBATh €ro MaTeMaTHYECKOE BBLIPaXKCHHCE,
—OOBSICHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TEN, B TOM YHCIIE U B KOHTEKCTE CUTyalUi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATh NPUUUHHO-CIIEICTBEHHBIEC CBSI3U, CTPOUTH
o0BbscHeHHE N3 |—2 JIOTHYECKUX IIaroB C ONMOPol Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX
SIBJIICHUH, PU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;
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— pemaTh pacuéTHbIE 3a7a4i B 2—3 JCWCTBUS, HCIIOJIB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE
¢u3nyeckrue BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 3a/1auM 3allMChIBATh KPAaTKOE YCIIOBHUE,
BBISIBIIITh HEJAOCTATOK MAHHBIX JJIsl PELICHHS 3a/Ja4H, BBIOMpPATh 3aKOHBI M (OPMYJIHI,
HEoO0XOAUMBIE AJis €€ pelIeHMs, IPOBOJUTh Pacu€Thl MU CPABHUBAThH MOJyYEHHOE 3HAUYEHUE
(u3M4IeCKOil BETMYNHBI C U3BECTHBIMU JIaHHBIMU;

—pacro3HaBaTh IMpO0JIEMbl, KOTOPbIE MOKHO PEIIUTh IPU HOMOLIM (U3UYECKUX METOJIOB;
HCIOJIb3Ysl OIHCAHUE HCCIIEIOBAHUS, BBIACIATH MPOBEPSIEMOE IPEANOIOKEHUE, OLIEHUBAThH
IIPaBWJIBHOCTB MOPSIIKA IPOBEIECHUS UCCIICOBAHMNS, J€JIaTh BBIBOJBL;

—IIPOBOJIUTH OMBITH MO HAOIIOACHHUIO (PU3UYECKUX SBICHUN WM (PU3MYECKHX CBOMCTB Tel
(KanWJUIApHBIE SIBJIECHUS, 3aBUCHUMOCTb JaBJIEHUS BO3JyXa OT ero o0bEMa, TemIeparyphl;
CKOPOCTH  TMpoIlecca  OCTHIBAaHMS/HArpeBaHHWsl TpU  U3IYYCHMH OT I[BETa  H3IYy-
YaroLei/moraonaroIei NoBepXHOCTH; CKOPOCTb UCIIAPEHUS BOJbI OT TEMIIEPATYPBI )KUIKOCTH
U IUIOIIAIU €€ TIOBEPXHOCTH; 3JIEKTPU3ALMsl TEI U B3aUMOJAECHUCTBUE 3JIEKTPUUECKUX 3apsi/iOB;
B3aMMOJCICTBUE IMOCTOSIHHBIX MAarHWTOB, BU3yalW3allis] MAarHUTHBIX II0JE€H MOCTOSIHHBIX
MarHuToB; JE€HUCTBUS MAarHUTHOIO IOJSI HA IPOBOJAHMUK C TOKOM, CBOWCTBA 3JEKTPOMAarHura,
CBOWCTBA  3JIEKTPOJBHUIATENIl  IOCTOSHHOIO  TOKa):  (OpMyJIHMpoBaTh  IpOBEpsEMbIe
MPEIOI0KEHUS, COOMPATh YCTAHOBKY M3 IPEIUIOKEHHOTO O00OpPYJIOBAaHHS;, ONMHCHIBATH XOJ
OIbITa U (POPMYJINPOBATH BHIBOJIBI;

— BBINIOJIHATH NPSMbIE U3MEPEHUS TEMIIEpaTypbl, OTHOCUTEJIBHON BIAKHOCTH BO3yXa, CHJIBI
TOKa, HANpsOKEHUs C HCIOJIb30BAHMEM AaHAJIOIOBBIX NMPUOOPOB U AATYMKOB (DU3NYECKUX
BEJIMYMH; CPAaBHUBATh PE3YJIbTaThl U3MEPEHUH € YUETOM 33JaHHOM a0COJIIOTHOM MOTPEIIHOCTH;

—IIPOBOJIUTh HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOM (u3MyYecKoM BEIUYMHBI OT Jpyroil c
HCIOJIb30BAHUEM IMPSMBIX H3MEPEHUH (3aBUCMMOCTb CONPOTUBIICHHS IPOBOJHHUKA OT €ro
JUIMHBI, IJIOLA/IA ONIEPEYHOT0 CEYEHHS U YAEIBHOIO COIPOTUBIICHHS BELIECTBA IPOBOJHUKA;
CHJIBI TOKA, UAYLIETO Yepe3 MPOBOJIHUK, OT HAIIPSKEHUS HA MPOBOIHUKE;

- HCCIIEJJOBAaHME IIOCJIENOBAaTEJIBHOIO M  MAapajuIeIbHOTO COECOUHEHUH IPOBOIAHMKOB):
IUIAaHUPOBATh MCCIEAOBaHHME, COOMpaTh YCTAHOBKY U BBIIOJHATH W3MEPEHMs, CIEays
MPEUIOKEHHOMY TIaHY, (PMKCUPOBATh Pe3yJIbTaThl MOJTYYEHHOM 3aBUCUMOCTHU B BHJIE TaOJIMIL
1 rpauKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEIOBAHNUS;

— MPOBO/IUTh KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYMH (yIeIbHAas TEIIOEMKOCTh BELIECTBA,
COINPOTHBIIEHUE TPOBOJHUKA, PadOTa M MOIIHOCTh AJIEKTPUYECKOTO TOKA): IJIAHUPOBATh
U3MepeHus, COOUpPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIeAys MPeI0KEHHON NHCTPYKIIUH,
Y BBIUUCIISITh 3HAUEHUE BEJINYUHBL;

—Cco0I110/1aTh MpaBUJia TEXHUKH 0€3011acHOCTH MU padoTe ¢ 1a00paTOPHBIM 000PY0BaHHEM;

—XapaKTepU30BaTh MPUHLIMIIBI JEHCTBUS M3YyUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
ONOpOM Ha MX OmucaHMs (B TOM YHCIIe: CUCTEMa OTOIUIEHHUS JOMOB, TMTPOMETp, MapoBas
TypOuHa, aMIIEpMETP, BOJIBTMETP, CUETUUK IJIEKTPUUECKOIN dHEPIuu, 3JIEKTPOOCBETUTENbHbIE
npuOOpHI, HarpeBaTeIbHbIE 3IEKTPONIPHOOPH! (IPUMEpPHI), IIEKTPUUECKUE MPEJOXPaHUTENH;
AJIEKTPOMArHuT, 3JEKTPOABUTATENb IOCTOSHHOTO TOKAa), HCIIOJIb3Yd 3HAHUS O CBOMCTBax
¢bu3nUecKux sBICHUH U HEOOXOJUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

—pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOUCTBA U M3MEpPUTENbHbIE MPUOOPHI MO CXeMaM U
CXEMaTU4YHBIM pHUCYHKaM (KHMIKOCTHBIM TEPMOMETpP, TEPMOC, ICHUXPOMETpP, TUTPOMETP,
JIBUTaTellb BHYTPEHHETO CTOpaHMs, 3JIEKTPOCKOII, PEOCTAT); COCTABIATh CXEMbI SJIEKTPUUECKUX
Heney ¢ mocieoBaTeIbHbIM U MapajieIbHbIM COEIMHEHNEM 3JIEMEHTOB, Pa3jinyasi yCIOBHBIE
0003HAYEHHS HIIEMEHTOB JIEKTPUUECKUX LIeTIel;

—TIpUBOAUTH MPUMEPBI/HAXOAUTh MH(OPMALIMIO O MpUMEpax MPaKTUYECKOTO HCMOIb30BaHUS
(bu3NYeCKUX 3HaHUI B MOBCEIHEBHON JKU3HHU /s o0ecriedeHns 6€30acHOCTH MpU 00paleH!H
¢ npubopaMH M TEXHHUUYECKUMH YCTPOHCTBAMHU, COXPAHEHHs 30POBbsSl M COOJIIOJCHHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY>KAIOILEN CPELE;

—OCYILECTBJIATh NOUCK MHpOpMaUU (HU3NYECKOTO COAEpKaHUs B ceTH VIHTEepHET, Ha OCHOBE
UMEIOLUXCA 3HAaHUM W IyTEM CpPAaBHEHHUS JIONOJHUTENIBHBIX HCTOYHUKOB BBIIEIATH
MH(OpMaIHIO, KOTOPasi ABJISETCS IPOTUBOPEUNBOI UM MOKET OBITh HETOCTOBEPHOM;
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— WCIOJIb30BaTh IPH BBIMOJHEHUH YUYEOHBIX 3aJaHUil HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bHU3MUECKOTO COJepKaHUs, CIPABOYHBIE MaTEpUalbl, pecypchl ceTh VIHTepHeT; BiaaeTh
npuéMaM# KOHCIIEKTUPOBAHMS TEKCTa, mpeoOpa3oBaHus MHGOpMAIMM M3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U KPAaTKHE YCTHBIE COOOIIeHNS, 000011ast HHPOPMALIUIO
U3 HECKOJIKUX MICTOYHUKOB (QPM3MUYECKOTO COJICPIKAHUS, B TOM YHCIIE MyOIUYHO IPEICTABIIATD
pe3yabTaThl MPOEKTHOW WM HCCIIEOBATENbCKOM JEATENBHOCTH; TMPH 3TOM TPaMOTHO
UCIIOJIb30BAaTh M3Y4YECHHBIM MOHATHHHBIN armapar Kypca (u3nKu, COPOBOXKIATh BEICTYIUICHHUE
MPE3EHTALUEN;

—IpY BBIIOJIHEHUN Y4€OHBIX IIPOEKTOB U UCCIIEIOBAHUH (PU3NUECKUX MPOLIECCOB paclpeaesTh
0053aHHOCTH B TpYyNNE€ B COOTBETCTBUM C IIOCTABICHHBIMH 3aJadyaMH, CJICIUTh 32
BBIITOJTHEHUEM IUIaHa ACHCTBHH M KOPPEKTUPOBATH €T0, aJeKBaTHO OLIEHMBATH COOCTBEHHBIN
BKJIQ/I B JICSATEIHHOCTH TPYIIIBL; BBICTPAaUBAaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, MTPOSBIISSL
TOTOBHOCTb pa3perarb KOH(IUKTHL

9 KJacc
[IpeameTHbIC pe3yabTaThl HA 6230BOM YPOBHE JIOJDKHBI OTPaXaTh

c(OpPMHUPOBAHHOCTH Y 00yUaIOIIUXCS YMEHHI:

—HCIOJIb30BaTh  TOHATHS: CHCTeMa  oOTcuéra, MarepuajbHas TOuYKa, TPACKTOpPHS,
OTHOCHUTEIIbHOCTh MEXaHHUECKOTO JABIKEHUs, Aeopmarlius (ynpyras, miacTudeckas), TpeHue,
LIEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH; LEHTP TAKECTU; aOCOIIOTHO
TBEPJIOE TEJO, LEHTP TSKECTH TBEPAOrO Teia, PAaBHOBECHE, MEXaHHUYECKHE KOoJIeOaHUs WU
BOJIHBI, 3BYK, WH(Pa3ByK H YIbTPa3BYK; O3JIEKTPOMAarHUTHBIC BOJIHBI, IIKaja JJICKTPO-
MarHUTHBIX BOJIH, CBET, OJM30PYKOCTb U JIANbHO30PKOCTb, CIEKTPbl HCIYCKAaHUS H
MOTJIONICHUS; anbda-, 0eTa- ¥ TaMMa-u3IyueHus, U30TOMBI, AIepHasi YHEPTEeTHKA;

—pa3nu4ath SABIEHUS (PaBHOMEPHOE W HEPaBHOMEPHOE TMPSMOJIMHEHHOE JIBIKEHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIKEHHE, CBOOOTHOE TMAaJeHHE T, PaBHOMEPHOE
JIBUKEHHE MO OKPY>KHOCTH, B3aUMOJEHCTBHE TEN, PEaKTHUBHOE JBIKEHHE, KoleOaTelbHOe
NBIDKEHUE (3aTyxalolllieé W BBIHYXJICHHBIC KOJI€OaHUs), PE30HAHC, BOJIHOBOE IBHIKEHUE,
OTpa)kK€HUE 3BYKa, NPSIMOJIMHEMHOE pacHpoCTpaHEHUE, OTPAKEHHWE U MPEIOMIICHUE CBETA,
MOJTHOE BHYTpPEHHEE OTpPaKCHHE CBETa, paslioKeHUE OENoro CBETa B CIEKTP U CIIOXKEHHUE
CHEKTPAJIbHBIX LIBETOB, IUCIEPCUSl CBETA, €CTECTBEHHAs PAaJMOAKTHBHOCTb, BO3HUKHOBEHHE
JUHEWYATOTO CIEKTpa HM3JIy4YeHHUs) MO ONHUCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

—Ppacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKHUX SIBIICHUU B OKpYXaloleM MHupe (B TOM
yucne ¢pu3nuecKue SBIEHUS B MPUPOJIE: MPUIUBBI U OTJIUBBI, JABIKeHHE TuiaHeT ConHeuHoH
CHUCTEMBI, PEAKTHMBHOE [IBI)KCHHE J>XUBBIX OPTaHW3MOB, BOCIPHUSATHE 3BYKOB >KMBOTHBIMU,
3eMIIETPSICEHHUE, CEMCMHYECKUE BOJHBI, IIyHaMH, X0, I[B€Ta Te€J, ONTHUYECKUE SIBIICHHUS B
Mpupojie, OMOJIIOTHYECKOE JEUCTBHE BUIMMOTO, YIBTPA(PHUOIETOBOTO U PEHTTEHOBCKOTO
W3ITy4YeHUH; EeCTECTBEHHBIN pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4H, DPaTAOAKTHBHOE
W3JIy4eHUE TIPUPOTHBIX MUHEPAJIOB; JEHCTBUE PATUOAKTUBHBIX M3ITyYCHHH HAa OpraHU3M Ye-
JIOBEKA), TIPU ITOM MEPEBOIUTH MPAKTUUYECKYIO 337a4y B yUeOHYIO, BBIICTATh CYIIECTBEHHBIC
CBOMCTBA/MPU3HAKN (PU3NUECKUX SBJICHUM;

—OMNUCHIBaTh M3yYEHHBIC CBOWCTBA TeN W (PU3UYECKUE SIBICHUS, HUCTONB3Ys (PH3UUYECKHE
BEIMYUHBI (CpelHSsT W MTHOBEHHAash CKOPOCTh Tella TPH HEPABHOMEPHOM JBHIKEHUH,
YCKOpEHHE, MepeMeNIeHue, MyTh, YIJIOBas CKOPOCTb, CHJa TPEHUs, CHJIa YNPYTOCTH, CHUJIa
TSDKECTH, YCKOPEHHE CBOOOIHOTO TMAaJCHHs, BEC Tela, WUMITYyJIbC TeJlld, HMITYJIbC CHIIBI,
MeXaHu4yeckas paboTa W MOIIHOCTh, TMOTEHIMAIbHAS DSHEPTrus Tela, TMOJHSATOrO0 Hal
MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIIbHAS HEPTUS CHKATOW MPYKUHBI, KHHETUYECKAsl HEPTHUs,
MOJIHAST MEXaHWYeCKasi DHEPrusi, MepUO M YacToTa KOJNeOAHWi, JIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTelbh MPEIOMIICHUS CPEJbl); TPH ONMUCAHUU
MPABWJIBHO TPAKTOBATH PU3NYECKUI CMBICT UCIIOB3YEMBIX BETUYNH, 0003HAUCHUS U €TUHUIIBI
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(U3NYECKUX BEIIMYMH, HAXOIUTH (POPMYJIBI, CBSI3BIBAIOIINE TAaHHYIO (PU3HUYECKYIO BETHUUHY C
JAPYTUMH BEJIMUYMHAMM, CTPOUTH TPapUKH N3yUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIUYHH;
—XapaKTepu30BaTh CBOWMCTBA TeJd, (U3WYECKHE SBICHUS M MPOIECCH], HCHOIb3yS 3aKOH
COXpaHEHUs HEPruu, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHIMII CYHNEPIO3ULIUN CUJI, TIPUHLIMIL
OTHOCUTENbHOCTH ['ammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMs] HMITYJIbCA, 3aKOHbI
OTPAKEHMSI U MPEJIOMJICHUSI CBETA, 3aKOHbI COXPAHEHHUs 3aps0BOI0 U MaccOBOIO YHCEN IpHU
SJICPHBIX PEaKIUsIX; IPU 3TOM JIaBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3alUCBHIBATH €TI0

MaTeMaTHYeCKOE BhIPAXKEHUE;

— 0OBACHATH (hM3HMYECKHE TMPOILECCHl M CBOWMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE CUTYaIUH
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BIABIATh IPUUMHHO-CIIEICTBEHHbIE CBSA3U, CTPOUTh
00BsICHEHUE U3 2—3 JIOTMYECKHX IIAaroB C ONOPOi Ha 2—3 M3yUEHHBIX CBOMCTBA (PH3UUECKUX
ABJICHUH, GPU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemath pacdy€THbIE 3ajauyd (OMMPAIOLIMECS HAa CUCTEMY M3 2— 3 ypaBHEHHUI), UCHOJb3Ys
3aKOHBl U (OPMYJIbI, CBS3bIBAIOLINE (PU3NUYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS
3aJlayM 3alUChIBaTh KPAaTKOE YCIOBHE, BBISIBIATH HEJOCTAIOLIUE WM U30BITOYHBIE JAHHBIE,
BbIOMPATH 3aKOHBI U (HOPMYJIb, HEOOXOAUMBIE /IJIS1 PEILICHHsI, TPOBOAUTh PacuéThl U OLIEHUBATh
PEATMCTUYHOCTh MOIYYEHHOIO 3HAYEHUS! (PU3NYECKON BEJTMUNHBI;

—pacro3HaBaTh IMpO0JIEMbl, KOTOPbIE MOKHO PEIIUTh NPU MOMOLIM (U3UYECKUX METOJIOB;
HCIOJIb3Ysl ONMCAHUE HCCIIEOBAHUS, BBIACIATH MPOBEPSIEMOE IPEANOIOKEHUE, OLIEHUBAThH
IIPaBUIBHOCTb MOpsAAKA IPOBEICHUS HCCIENOBaHMSA, JAeTaTh BbIBOJbI, MHTEPIPETHPOBATH
pe3yabTaThl HAOIIOJCHUN U OTIBITOB;

—IIPOBOJIUTH OMBITHI MO HAOJIOJCHUIO (PU3UYECKUX SIBICHUN WIN (PU3MYECKHX CBOMCTB Tenl
(u3yuenue BTOporo 3axkoHa HploTOHA, 3aKOHa COXpaHEHMsI SHEPruH; 3aBUCHMOCTb I1EPHOJA
KoJieOaHUH PYKUHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTHU NPYKUHBI U HE3aBUCUMOCTh
OT aMIUTUTYAbl MaJbIX KOJEOaHWH; MPSAMOJUHEHHOE pPacCIpOCTPAHEHUE CBETA, Pa3JIOKCHHUE
0esoro cBera B CIEKTP; M3y4YE€HUE CBOMCTB M300pa)K€HHs B IUIOCKOM 3€pKajie U CBOMCTB
M300pakeHus] MpeaMera B coOuparoled JIMH3e; HaOMIOJCHHE CIUIONMIHBIX W JIMHEMYaThIX
CIIEKTPOB HM3JIy4EHHS): CAaMOCTOSITEIbHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000-
PYJIOBaHUS; ONUCHIBATh XOJ1 ONbITA U €r0 Pe3yJIbTaThl, GOPMYJINPOBATH BHIBOJIBI;

—IIPOBOJIUTH IPU HEOOXOIMMOCTH CEpHUIO MPSIMbIX M3MEPEHUH, OIpenelisis cpe/lHee 3HaueHHe
nu3MepsieMoil Benn4uHbI ((POKyCHOE paccTOsiHME cOOMparoliei J1MH3bI); 000CHOBBIBATh BHIOOP
crioco0a U3MepeHUs/U3MEPUTEIBHOTO PHOOopa;

—TIPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C UCIOJIb30BAaHUEM IPSIMBIX
M3MepeHuH (3aBUCUMOCTb ITyTH OT BPEMEHH ITPU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HaualbHOU
CKOpPOCTH; Ieproja KojaeOaHui MaTeMaTH4ecKoro MasiTHUKA OT JJIUHBI HUTH; 3aBUCUMOCTH
yIJ1a OTpa)KeHHsI CBETa OT yIJia MaJieHUs U yTJia IPeOMIICHUS OT yTJia NaJieHus): IIIaHUPOBaTh
UCCIIeIOBaHKE, CAMOCTOSITEIbHO COOMPATh YCTaHOBKY, (PUKCUPOBATH PE3yJIbTAaThl OTYyUYEHHOM
3aBUCUMOCTH (PU3UYECKUX BEITUYMH C YYETOM 3a/JlaHHOW MOTPEHIHOCTH HW3MEPEHUH B BUJIE
Tabnuil u rpaduKoB, AeJaTh BHIBOABI IO Pe3yJibTaTaM HCCIEI0BaHNUS;

—IIPOBOJIUTh KOCBEHHbIE M3MEPEHUsI (PU3MUECKUX BETUYMH (CpPEIHSs CKOPOCTh U YCKOpPEHHE
TeJla NpPU PaBHOYCKOPEHHOM JIBM)KEHHH, YCKOpEHHE CBOOOJHOTO TajJeHHUs, >XECTKOCTb
NPY>XUHBI, KO3()PUIMEHT TPEHUS CKOJBKEHUS, MEXaHWYecKask paboTa U MOIHOCTh, YacTOTa U
nepuosl KojeOaHWi MaTeMaTH4ecKoro W IPYXHHHOTO MAasTHUKOB, OITHYECKas Cuia
coOuparomield JMH3bL, PpaJUOAKTUBHBIA (OH): IUIAHUPOBATH U3MEPEHMs; CcoOupaTh
OKCIIEPUMEHTAIBHYIO YCTAaHOBKY M  BBINOJHATH HW3MEPEHMs, CIEAys IPeaoKEHHOU
MHCTPYKLIHHU; BBIYUCIATh 3HAYEHHE BEJIMYUHBI M aHAU3UPOBATh IMOTYYEHHbIE PE3YJbTaThl;
—Cc00I1I0/1aTh NpaBUJIa TEXHUKH O€30MIaCHOCTH MpHU paboTe ¢ 1abopaTopHbIM 000PY/JOBAHUEM;
—pa3nu4yaTh OCHOBHBIE NMPU3HAKU M3YYEHHBIX (QU3NYECKUX MOJENEH: MaTepuanbHas TOYKa,
abCcomOTHO TBEPJOE TENO, TOYEUHBIH HCTOUYHUK CBETA, JIyd, TOHKAas JIMH3a, IUIaHETapHas
MO/IeJIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOT0 s1/1pa;

—XapaKTepu30BaTh MPUHIUIBI JACHCTBHS M3yYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C
ONOpOM Ha MX omucaHus (B TOM YHUCIE: CIUIOMETP, AATYMKHU IOJOXKEHUS, PACCTOSHUSA U
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YCKOpEHHUs, pakKeTa, 3XOJOT, OYKH, IEpPHUCKOIl, (oToanmapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOI, JT03UMETp, KaMmepa BuibcoHa), MCHONB3ysl 3HAHUSA O CBOMCTBaX (PU3MUECKUX
SABJICHUI U HEOOXOMMBbIe (PU3MUECKUE 3aKOHOMEPHOCTH;

—MUCHOJb30BATh CXEMbl U CXEMATHYHbIE PUCYHKM H3YyYEHHBIX TEXHHUYECKUX YCTpPOMCTB,
U3MEPUTENBHBIX ~ NPUOOPOB M TEXHOJOTMYECKMX  NIPOIECCOB  MPH  PEIICHUH
y4eOHO-NIPaKTUUECKUX 3ajjay; ONTHYECKUE CXEMBbI Ul IOCTPOCHUS N300paXKeHUH B IJIOCKOM
3epKajie u coOuparoIei JInH3e;

—IIPUBOAUTE IPUMEPBI/HAXOAUTh MHPOPMALMIO O MpHUMEpax INPAaKTHUYECKOI'O HCIOJIb30BaHUS
($u3MYeCKUX 3HaHUH B TIOBCEIHEBHOMW KU3HHU /715 00ecTiedyeHns 0€30acCHOCTH MPU 0OpaleHIN
¢ npubopaMM M TEXHHUUYECKUMM YCTPOHCTBaMH, COXPAaHEHMs 370POBbS U COOJIOACHUS HOPM
9KOJIOTMYECKOr0 MOBEACHUS B OKPYXKAIOLIEH cpesie;

—OCYILECTBJIATh MOMCK HHpopManuu (usnyeckoro conepkaHuss B cetu MHTepHer,
CaMOCTOSITENIbHO ~ (OPMYJIMPYsT TOWUCKOBBIA ~ 3aIpOC, HAXOAUTh MYTH  ONpPEIACICHHS
JOCTOBEPHOCTH MOJIy4€HHON HH(OpPMALIMK Ha OCHOBE UMEIOIUXCS 3HAHUHN U JJOTTOJIHUTEIbHBIX
HCTOYHUKOB;

— HCIMOJIb30BaTh IPH BBINOJIHEHUM YUYeOHBIX 3a/JaHUil HAy4yHO-IOMYJISIPHYIO JIUTEpaTypy
(GU3NYIECKOTO COAEpIKaHUs, CIPABOYHBIE MaTEpUalbl, pecypchl ceTd VIHTepHeT; BiIajeThb
npuéMamMH KOHCIIEKTUPOBaHMS TEKCTa, npeoOpa3oBaHus MHGOpMALMK W3 OJHOM 3HAKOBOU
CHCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHbIEC NHUCBMEHHbIE U YCTHBIE COOOIIEHUS HAa OCHOBE MHGpOpMalUU M3
HECKOJIbKUX HCTOYHUKOB (DU3UYECKOTO COJEPKAHMA, MyOJIMYHO TPEACTABISATH PE3YJIbTATHI
IIPOEKTHOM WM MCCIEI0BATENbCKOM JEsITEeIbHOCTH; MPU 3TOM IPAaMOTHO MCIOIb30BATh
W3Y4YEHHbI NOHATUHHBIM ammapaT u3ydyaeMoro pasjaena (U3MKA U CONPOBOXKIATh
BBICTYIICHHE IIPE3CHTAlMEN ¢ y4€TOM 0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.

TEMATHYECKOE IIVIAHUPOBAHUE
7 kyiacc (68 1)

Tematuueck | OcHOBHOE OcHOBHBIE BUJIbI NEATEIIBHOCTH | DJIEKTPOHHbIE
uii OJ10K, TeMa | coZiepKaHue yuaiuxcs (Ha ypoBHE y4eOHBIX ASUCTBUI) | 1H(pOBBIE
o0pazoBaTesbHbIE
pecypebl
Paznen 1. ®usuka u e€ posib B MO3HAHUU OKpY’Karolero mupa (6 9)
dusuka — ®usvka — Hayka o| BeblaBiieHue pasinuui MEXKIY
HayKa o npupone.  SBneHus | GU3NUECKUMHU U XUMHYECKUMHU
npupoze (2 u) |npupoasl.  DPusnde- | npeBpameHusIMU (MC — xumus).
CKHE aBieHus: | Pacno3HaBanume W KJacCH(pUKauus
MEXAHUYECKUE, ¢u3NYeCKUX SABICHHUH: MEXaHHMYECKUX,
TEIJIOBBIE, TEIUIOBBIX, IEKTPUUYECKUX, MATHUTHBIX U
JJIEKTPUYECKHUE, CBETOBBIX.
MarHuTHBIE, HaGnronenne m omnmcanune (Qu3nyeckux
CBETOBBIE, 3BYKOBBIE | IBIICHUI
dmsnueckue | Ouzndeckue OnpeneneHre UEHBI JEICHUS  IIKaJbl
BEJIMYMHBI (2 | BEITUYMHBI. U3MepUTeNbHOro mpubopa. M3mepenue
q) N3mepenue JIMHEWHBIX pa3MEPOB TENl U MPOMEXYTKOB
buznueckux BPEMEHHU C YYETOM IIOTPELITHOCTEM.
BEJIMYHH. N3mepenne  o0béMa  KUAKOCTH U
dusnueckue TBEpAOro Tena. M3mepenue temneparypsl
pUOOPBHI. IIPY MIOMOILHU KXUJKOCTHOTO TEPMOMETPA U
[TorpemnocTs JaTYNKA TEMIEPATYPHI.
WU3MEPEHU. BrinosiHeHne TBOpPYECKUX 3aJaHUM 110

MexayHapoaHas MOMCKY CIOCOOOB M3MEPEHHsI HEKOTOPBIX
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cUCTEMa €IUHUIL

(U3MUECKUX XapaKTEPUCTUK, HaIpUMep
pa3sMepoB  MajbiX OOBEKTOB  (BOJIOC,
MPOBOJIOKA),  YAAJIEHHBIX  OOBEKTOB,
OOJIBIITNX paccTosiHUH, MaJIbIX
MPOMEXKYTKOB  BpemeHu. OOcyxieHue
MpeJyIaraeMbIX CIIOCOO0B

EcrectBeHHO
Hay4HbIN
METO/
nmo3HaHus (2

4)

Kak  ¢usuka wu
JpyTue eCTeCTBEHHbBIE
HayKH U3y4aroT
OPUPOLY.

EcrecTBeHHO-Hay4HBI
H Merox MO3HAHUA:

HaOII0eHIE,
IIOCTaHOBKA
HAyYHOTO  BOIIPOCA,
BBIIBIKEHHUE
THUIIOTE3,
SKCTIIEPUMEHT 1o
POBEpPKE  THUIIOTE3,
00bsACHEHHE HAOII0-
JIaeMOro SIBJICHUS.
Omnwncanue

(GUBHYECKUX SIBIICHUIA
C NOMOIIIBIO MOAETIEH

BrigBmkenne THIIOTE3, OOBACHAIOIINX
MIPOCTHIE SIBJICHUS, HAIIPUMED:

—TII0YEMY OCTaHABIIMBACTCS JABUXKYILEECS
10 TOPU30HTAIBHOM MOBEPXHOCTHU TEJIO;

—T0YeMy B KapKyl MOTOAY B CBETJION
OJIKJI€ MPOXJIagHEN, YeEM B TEMHOM.

[Ipennoxenue  crocoOOB  MPOBEPKU
runote3. IIpoBeneHue wucciegoBaHUS MO
MPOBEPKE Kakou-1bo TUITOTE3BI,

HampuMmep: JalbHOCTh NOJNETa IIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE,
yeM Oosble BbicoTa mycka. IToctpoenue

OPOCTEUIINX ~ MoOJeNed  (PU3MUECKUX
SBJICHUH (B BUJE PUCYHKOB WU CXEM),
HarpuMmep najieHue IpeIMeTa;

HpﬂMOJ’IHHGfIHOG pacupoCTpaHCHUC CBCTA

Pazgen 2. Tlep

BOHAYaJIbHBIE CBEJICHHS O CTPOCHHH BellecTBa (5 )

Crtpoenue
BemiecTna (14)

ATOMBI 1 MOJIEKYJIBI,
uXx pasmepsl. OIBITHI,
JTIOKa3bIBAKOLINE
JUCKPETHOE CTPOCHUE
BEIECTBA

Habmroienue 1 uHTEpIpeTanus OnbITOB,

CBU/JIETEIBCTBYIOIINX 00
aTOMHO-MOJIEKYJIIPHOM CTPOCHUH
BEILIECTBA: ONBITBI C  PACTBOPEHUEM

Pa3IMYHBIX BCHICCTB B BOAC.
OI_[eHI(a pasMEepoOB aTOMOB U MOJICKYII C

HCIIOJIb30BAaHUEM ¢dotorpaduit,
MIOJIyYEHHbIX Ha AaTOMHOM  CHJIOBOM
mukpockorie  (ACM).  Ompexnenenue
pa3MepoB MajbIX TeJ
JBwxenue n | JImwkenue wyactury| HabGmronenue u 00BsCHEHHE
B3aMMOJEH- | BEILECTBaA. CBs3b | OpOYHOBCKOTO ~ JBM)KEHUSI U SIBICHUSA
CTBHUE YaCTHUI] |CKOPOCTH JBHXKeHUS | tupdy3uu.
BeniecTsa (2 | yacTu c| IlpoBenenue u OOBSICHEHHE OMBITOB IO
q) TEeMITepaTypoHu. HaOJIIOJICHUIO  TEIJIOBOTO  PACIIUPEHUS
bpoyHnosckoe rasos.
JBUKECHHE. [IpoBenenne u OOBSICHEHHE OIBITOB IO
Huddyszus. OOHApY>KEHHIO  CHJI  MOJIEKYJISIPHOTO
B3anmopeiicteue TPUTSHKEHUS U OTTAJIKUBAHUS
4aCTHULL BELIECTBA:
IIPUTSKEHUE U

OTTAJIKUBAaHHC
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ArperaTHble
COCTOSIHUSA
BelecTna (2

4)

ArperaTHble
COCTOSTHHS BEIIICCTBA:
CTpPOCHHUE rasos,
JKUIKOCTEN U
TBEPABIX
(KpUCTAIUTHYECKUX )T
I BzaunMocBs3b

MECXKOY CBOMCTBaMH
BCIICCTB B Pa3HbIX
arperaTHbixX
COCTOSAHHUAX n nux
ATOMHO-MOJICKYJISAPH

Ornucanue (C UCMOJB30BaHUEM IPOCTHIX
MOJICJIC)  OCHOBHBIX  pPa3IMUUid B
CTPOEHUHU Ta30B, XKUIKOCTEHM W TBEPABIX
ten. OOBSCHEHHE MaJloil CKUMAaeMOCTH
KUJAKOCTEH ¥ TBEPABIX TeN, OOIBIION
C)KMMaeMOCTH Ta30B.

OO0mbscHeHHe COXpaHCHHS bopmbl
TBEPABIX TEN U TEKY4YECTH KHUJIKOCTH.
[IpoBeneHne OMNBITOB, JAOKA3bIBAIOIIMX,
YTO B TBEPJOM COCTOSTHUU BOJIbI YACTUIIBI
HaxoJATCsl B CpPEAHEM Jajbllie JPYyr OT
apyra (IUIOTHOCTh MEHBIIE), 4YeM B

BIM CTPOCHHUEM. | 5KHIKOM.

OcoOenHoctu YCcTaHOBIIEHHE  B3aUMOCBSI3U  MEXKIY

arperaTHbIX OCOOEHHOCTSIMU arperaTHbIX COCTOSHUUN

COCTOSTHUI BO/IBI BOABl M  CYIIECTBOBAaHHUEM  BOJIHBIX
OpraHu3MoOB (MC —  Owuosnorus,
reorpadus)

Paznen 3. JIBuwxkenue u B3aumojieiictaue e (21 u)

Mexannueck
0o€ IBW)XKEHUE
(39)

MexaHu4deckoe
JIBIDKCHHE.
PaBromepHOE u
HEpaBHOMEPHOE
nBikeHne. CKOpocCTb.
CpenHsiss  CKOpOCTh
MpU HEPAaBHOMEPHOM
JBHKCHUU. Pacuér
NyTH W BPEMEHH
JBYOKESHUS

HccenenoBanue paBHOMEPHOTO IBUKECHUS
U OTpeZieNieHUe ero MPU3HAKOB.

Hab6nronenue HEpPaBHOMEPHOTO
JBUKCHHSI U OTIPEIeNIEHUE €0 OTJINYUI OT
PaBHOMEpHOTO ABWXkKeHUs. Pemenue 3anaqy
Ha OMNpejeieHue IMyTH, CKOPOCTH H
BPEMEHHU PaBHOMEPHOI'O IBIDKEHUS.

AHanu3 rpauKoB 3aBUCUMOCTH MYTH U
CKOpPOCTH OT BPEMEHH

HNuepuus,
macca, IJIOoT-
HOCTbH (4 )

SlBieHne wMHEpUHH.
3aKoH UHEpLUU.
BzanmonelictBue Ten
KakK MpUYHHA
W3MEHEHUSI CKOPOCTH
JIBIKEeHUS Tell. Macca
Kak Mepa UHEPTHOCTH
Tela. IImoTHOCTH
BEILIECTBA. CBi13p
IUIOTHOCTH C KOJIHYe-
CTBOM  MOJIEKYJ B
CIMHULIC 00BéMa
BEIIleCTBa

OO0vbsicHeHne u IIPOTHO3UPOBAHUE
SABJICHUH, OOYCJIOBJICHHBIX HMHEPIHEH,
HampuMep:  9TO  TMPOUCXOAWUT  IIPH
TOPMOXEHUH WIA PE3KOM  MaHeBpe
aBTOMOOWJII,  TIOYeMy  HEBO3MOXKHO
MIHOBEHHO TpPEKpaTUTh JBH)KEHUE Ha
BEJIOCHUIIE/IE UJTU CaMOKaTe U T. 1.
[IpoBenenne W aHanM3  OMBITOB,
JEMOHCTPHUPYIOIIUX M3MEHEHHE CKOPOCTH
JIBIDKEHUS Tejla B pe3yJibTare AeHCTBUS Ha
HETO JIPYTHX Te.

Pemenue 3amau Ha omnpeeneHue Macchl
Tela, ero 006éMa U INIOTHOCTH.
[IpoBenenne W aHanM3  OMBITOB,
JIEMOHCTPHPYFOIINX 3aBHCUMOCTh
M3MEHEHHsI CKOPOCTH TeJla OT €ro Macchl
mpu  B3auMojeucTBun Ten. 3mepeHue
Macchl Tela PAa3IUYHBIMU CHOCOOAMH.
OmnpeneneHue  IUIOTHOCTH — Tena B
pe3yiabTate M3MEpEeHUs €ro Macchl H
o0béMa

Cuna. Buner
cun (14 q1)

Cuna Kak
XapaKTEPUCTHKA

N3yuenue B3aUMOJICVCTBHUS KakK
MPUYMHBI U3MEHEHUSI CKOPOCTU Tella MU
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B3aUMOJICUCTBHS TEIl.
Cuna ynpyrocta u
3aKOH I'yxa.
N3mepenne cuibl ¢
ITOMOIIILIO
JIMHAMOMETpA.
SIBneHue TATOTCHUS U
cuna Tsbxectu. Cuita
TSOKECTH Ha JIPYTUX
mranetax. Bec Tena.

HesecomocTs.
Crnoxenune CHII,
HaIpaBJIECHHBIX 1o
OJHOU MIPSIMOU.
PaBHOelicTBYIOIIASK
cun.Cuia

Tpenus. TpeHnue
CKOJIbJKEHUS U TPEHUE
nokosi. ITpenne B
IIPUPOJIE U TEXHUKE

ero nedopmanun.

Onucanue peaIbHbIX CUTYyaLHI
B3aUMOJACUCTBUA TE€I  C  IIOMOUIBIO
MojieJiell, B KOTOPBIX BBOJIUTCS MOHSATHE U
n3o0paxkeHue Ccuibl. M3ydeHue CHIIBI
ynpyroctu. HccrnenoBanue 3aBHCHUMOCTH
CWIBl  yNPyrocTH  OT  YyJUTMHCHHS
PE3MHOBOrO IIHypa WM MPYXKUHBL (C
MOCTpOCHHUEM TpaduKa).

AHanu3 TpPaKTUYECKUX CUTyalud, B
KOTOPBIX TPOSBISETCS JEUCTBUE CHIIBI
yOPYTroCcTH (YHOPYrocTh Msida, KPOCCOBOK,
BETOK JIepeBa u Jp.).
AHanu3z  cuTyanu,
SIBJIEHUEM TSATOTECHUSL. OObsicHeHue
OpOUTANLHOTO  JABIJKEHHUS  IJIAHET C
WCIIOJIb30BAHUEM SIBJICHHSI TATOTCHUS U
3akona uHepuuu (MC — acTpoHOMUS).
W3mepenune Beca Tena C  MOMOILBIO
nuHamoMeTrpa.  OOOCHOBaHHME  3TOTO
croco0a U3MEpeHHUS.

AHanu3 U MOJEIUPOBAHHME SIBICHUS
HEBECOMOCTH. DKCIepUMEHTAITEHOE
MOJIy4eHUE TpaBUia  CJIOXKEHUS  CHI,
HAaIlpaBJIECHHBIX BJOJb OJHOM IPSAMOML.
Onpenenenue BEJTMYUHBI
PaBHOJACHCTBYIOIIEH CHUJL.

W3ydyeHue CHUIIbI TPEHUSI CKOJIbKEHUS U
cuinbl  TpeHuss 1nokos. HccienoBanue
3aBUCHMOCTH CHWJIBI TpPEHHUS OT CHIIBI
JABICHUS W CBOWCTB  TPYIIUXCS
ITIOBEPXHOCTEH.

AHaIM3 TPAKTUYECKUX CUTyalWid, B
KOTOPBIX TPOSBISETCS JAEUCTBUE CHIIBI
TPEHMsI, HCIONB3YIOTCSI  CHOCOObI €€
YMEHBIIICHUS WU yBeNUYeHUs (KaTaHue
Ha JIBDKAaX, KOHBbKaX, TOPMOKCHHUE
ABTOMOOMIIS, UCTIONIb30BaHUE
TTO/TITUITHUKOB, TJTaBaHKE BOJTHBIX
KUBOTHBIX U Ap.) (MC — Ouonorus).
Pemenne 3amad ¢ WCMONB30BaHUEM
dbopMy 11 pacu€Ta CUIIBI TSHKECTH, CHITBI
YIOPYTOCTH, CHITBI TPCHHUS

CBA3aHHBIX C

Paznen 4. JlaBnenue TBEPABIX TEN, )KUJIKOCTEN U ra3oB (21 u)

JlaBneHue.
ITepenaua
JIaBJICHUS
TBEPIABIMA
TEJIaMHu,
KHIKOCTSIMH
u razamu (34)

JNaBnenue. CiocoOsbI
YMCHBIIICHUS 51
YBEITHMYCHUS

naBieHus. [laBneHue
rasa. 3aBHCHUMOCTh
IaBJICHHS Taza OT
00BEMa u
TEeMITepaTypHI.

AHanu3 ¥ OOBSICHEHHE OIBITOB U
MPAKTUYCCKUX CHTyaHHﬁ, B KOTOPBIX
MPpOABJIACTCA CUJIa NABJICHUS.

OO6ocHOBaHHE CIIOCOOOB yYMEHBIIICHUS U
YBCIUUYCHU A JaBJICHUAA. I/I3yquI/Ie
3aBHCUMOCTH JIaBJICHUS ra3za OT 00béMa H
temreparypbl. M3ydyenue ocoOeHHOCTEH
nepefayd JaBJCHUs TBEPIBIMU TEIaMH,
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Ilepenaua paBneHus

KUAKOCTIMH UM razamMu. OOocHOBaHHE

TBEPABIMU  TEJIaMU, | pE3yJIbTaTOB  OIBITOB  OCOOCHHOCTSIMU
KUJKOCTAMHU U | CTPOCHUS BEILIECTBA B TBEPIOM, KUIKOM U
razami. 3aKoH | ra3000pa3HOM COCTOSIHUSX.
[Tackas. OKCIIEPUMEHTAIbHOE  JI0Ka3aTeIbCTBO
[TaeBMaTnueckue 3akoHa [lackans. Pemenue 3amauy Ha
MaIIuHbI pacy€T naBiieHHs TBEPIOTO Tea
JlaBneHnue 3aBHCUMOCTD HccnenoBanve 3aBUCUMOCTH JIaBJICHUS
KUAKOCTU (5 | IaBICHUS JKUAKOCTHU | KUIKOCTH OT TIIyOMHBI TOTPYKEHHS U
q) oT rITyOWHBI | IVIOTHOCTH KUAKOCTH. HaOnronenue wu
MOTPY>KEHHUS. o0BsICHEHHE TUAPOCTATUYECKOTO
I'mppocraTudeckuil | mapajokca Ha OCHOBe 3akoHa Ilackais.
napajokc. W3ydyenne cooOLIAIONIMXCSA  COCYIOB.
CooOmaronuecs Pemenue 3amau Ha pacuér JaBICHUS
COCY/IbI. AKUJKOCTH. OO0bsacHeHue IpUHIMIA
I'mppaBnuueckue JICUCTBUSA  TUIPABIMYECKOTO  Ipecca.
MEXaHU3Mbl AHanu3 u O0OBsACHEHHE TMPAKTHUUYECKUX
CUTYaInH, JTEMOHCTPUPYIOIIUX

IIPOSIBJICHUE JJABJICHUS )KUIKOCTU U 3aKOHA
[Tackanss, HampuMep  IpPOLECCOB B
OpraHu3Me Ipu ri1y0OKOBOAHOM HBIPSIHUU
(MC — Ouonorusi)

ATtMochepHo

ATtMmocdepa 3emnu u

DKCIepUMEHTAIIbHOE oOHapyXeHHe

e nasneHue(6 |armocdepHoe atMoc(epHOro JAaBiieHUs. AHaIu3 W
) napyieHue. [IpuunHbl | 0OBSCHEHHE OMNBITOB W MPAKTHYECKUX
CyLIECTBOBAHUs CUTyallui, CBS3aHHBIX C JICUCTBUEM
BO3YIIHOU aTMocepHoro JnamieHus. OObsCHEHHE
000J104KH1 3emiu. | CyLeCcTBOBaHUsI aTMocdepbl Ha 3emiie U
Oneir  ToppuueiIn. | HEKOTOPBIX IUIAHETaX WIM €€ OTCYTCTBHS
N3mepenue Ha Jpyrux IutaHerax u Jlymwe (MC —
aTMOC(EepHOTO reorpagus, aCTpPOHOMHS).
JaBJICHUSL. OObsiICHEHHE HW3MEHEHHUS IUIOTHOCTH
3aBUCUMOCTh aTMoc(epsl ¢ BBICOTOH M 3aBUCHUMOCTHU
aTMoc¢epHOro aTMOC(EpPHOTO JIaBJIIEHHSI OT BBICOTHI.
JIaBJIEHUs] OT BBICOTHI | Perienne 3a1a4y Ha pacyér aTMOC(epHOro
HaJl YPOBHEM MOps. | JaBJICHUS. N3yuenne yCTpOKCTBa
[TpuGopsr 1151 | GapoMeTpa-aHepoua
U3MEpEHUS
aTMOC(EepHOTro
JTaBJICHHUSI
JencrtBue JlelicTBHE )KUIKOCTH | DKCIEPUMEHTAIBHOE oOHapy>KeHHe
KUAKOCTU U |H rasa Ha | IEHCTBUS  JKUOKOCTM W Ta3a  Ha
rasa Ha NOTPYXEHHOE B HUX | IOTPYKXEHHOE B HUX TEIO.
MOTPYXKEHHOE | TENO. OnpeneneHre BBITATKUBAIOMIEH CHUIIBI,

B HUX Teuo (7

w)

Brrtankuparomias
(apxumenoBa) cuia.
3akou Apxumena.
IInaBanme TEI.
BosznyxomnaBanue

JEUCTBYIOLIEH HA TEJIO, MOIPYKEHHOE B
AKHUJKOCTb.

[IpoBenenue u 0OCYXXICHHE OIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh
BBITAJIKUBAIOLLECHA CHJIBI, IEUCTBYIOLIEN Ha
TEJI0 B JKHJIKOCTH, oT 00BEMa
MOrPYKEHHOM B KUJKOCTh YAaCTH T€JIA U OT
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IIJIOTHOCTH KUAKOCTH.

HccnenoBanue 3aBUCHMOCTH Beca Tejla B
BOJIE OT 00BbEMA MOTPYKEHHOM B KHUIKOCTD
YacTH TeJa.

Pemenne 3amad Ha IIPUMEHEHUE 3aKOHA
Apxumena W YCIOBUSA IUIaBaHUSA Tel.
KoncrpyupoBanue apeomMeTpa WIN
KOHCTPYUPOBAHME JIOAKA U OIpPEACIICHUE
€€ rpy30101bEMHOCTH

Pazgen 5. Pabora u momHOCTh. DHeprus (12 )

PaGora u
MOIITHOCTS (3

1)

Mexanuueckas
pabora. MomHoCTh

OKCIEpUMEHTAIBHOE OIpezcIICHNE
MEXaHUYECKOIN pabOThl CUIIBI TSYKECTH IIPU
NAJCHUM Tella W CHIBl TPEHUs IIpU
PAaBHOMEpPHOM IIEPEMEILIECHUH Tena 110
TOPU30HTAJILHOM IMOBEpXHOCTU. Pacuér
MOILIHOCTH, Pa3BUBAEMOI1 pU NOABEME 110
nectHuue. Pemenue 3agad Ha pacuér
MEXaHUYECKOM paboThl U MOIIHOCTH

IIpocTrie
MeXaHU3MBbI (5

1)

IIpocTeie
MEXaHHU3MBI:  PBIYAr,
0JI0K, HaKJIOHHAs

m10ckocTh. [IpaBuito
paBHOBECHsI pblYara.
IIpumeneHune
IIPaBWJIa PaBHOBECHS
ppluara K OJIOKY.
«30I510TOE  MPABUIIO»
MEXaHUKH. KITZQ
IIPOCTBIX
MEXaHHU3MOB.
ITpocTeie MEXaHM3MBI
B OBITYy M TEXHUKE.
Prryaru B Tele
YeJI0BeKa

OrnpezieliecHHe  BBIMTPHINIA B CHJIE
HpOCTI)IX MECXAaHHU3MOB Ha an/IMepe
pelyara, TMOJIBHYKHOTO W HEIMOIBHYKHOIO
0JIOKOB, HaKJIOHHOH IJIOCKOCTH.

HccnenoBanue yclOBUSL  PaBHOBECHUs
phluara.
OO6HapyxeHue CBOICTB MIPOCTHIX

MEXaHH3MOB B PA3JIMYHBIX WHCTPYMEHTAX
U TIPUCTIOCOOJICHUSAX, HUCIOIB3YEMBIX B
OBITYy W TEXHHWKE, a TaKKe B IKHUBBIX
opranuzmax (MC — 6uonorus).

DKCIIepUMEHTAIbHOE  JTIOKA3aTeIbCTBO

paBeHCTBa palbOT TMpuU MPUMEHEHUU
MPOCTHIX MEXAHU3MOB.

Onpenenenue KITA HAaKJIOHHOU
IIJIOCKOCTH.

Pemenue 3a1a4 Ha npUMEHEHKE TTpaBUIIA
paBHOBecHsl pbryara u Ha pacuét KI1J{

Mexannueck
ast sHeprus (4

4)

Kunernueckas u
MMOTEHITUATLHAS
sHeprus. [Ipespare-
HHE OJHOTO BHJA
MEXaHHYeCKOU
SHEPTMM B JIPYTOM.
3aKOH COXpaHEHUs U
W3MEHEHUS SHEPTHH B
MEXaHHKe

DKCTepUMEHTAIbHOE oTpeieieHue
W3MCHCHHUS KHHETUICCKOU "
MOTEHIIUATBLHOW SHEPTrUU Tella TPH €ro
CKAaThIBAaHWHM TI0 HAKJIIOHHOW IIJIOCKOCTH.
dopmynupoBaHue Ha OCHOBE
WCCIIC/IOBAaHMSI ~ 3aKOHAa  COXpPaHCHHS
MEXaHUYECKOM SHEePTUH.

OOcyxJieHne TpaHUIl MPUMEHUMOCTH
3aKOHA COXPAHEHUS SHEPTHH.

Pemrenne 3amady ¢ HCIOIB30BaHHEM
3aKOHA COXPAHECHHsI SHEPTUU

PeszepBHoe Bpems (3 )

8 kacc (68 1)
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Temarnueck | OcHOBHOE OcHoBHBIE BH/IBI NESITeIbHOCTH | DJICKTPOHHBIE
uii 6JIOK, TEMBI | COZIEPIKAHHE yuaiuxcs (Ha ypoBHE y4eOHBIX ACHCTBUI) | 1H(pOBBIC
oOpa3oBaTebHbIC
pecypehl

Paznen 6. TermoBkie siBiaeHus (28 )

Ctpoenue u
CBOMCTBA
BemecTa (7

4)

OCHOBHBIE
MTOJIOKCHUS
MOJIEKYJIAPHO-KUHETH
YECKOU TEOpUHU
CTPOCHHUS BEIIECTBA.
Macca u pasmepsl
aTOMOB M MOJIEKYII.
OmbITHI, oJ-
TBEPKIAIOLINE
OCHOBHEIC
MOJIOKCHUS
MOJIEKYJISIp-
HO-KHHETUYECKOU
TEOPHH. Mopaenu
TBEPAOTO, KUAKOTO U
ra3o00pa3Horo
COCTOSIHUM BeIlleCTBA.
Kpucranmnuueckue u
amopdHbie  TBEpIBIE
Tena. OO0OBsicHEHHE
CBOICTB rasos,
JKUJIKOCTEN "
TBEPABIX TEJI  Ha
OCHOBE  MOJOXKCHUM
MOJIEKYJIIPHO-KUHETH
YECKOH TEOPHH.
CMaunBaHue M Ka-
MUAJUSIPHBIE  SIBJICHHUSL.
Temnoroe
pacumperme u
cKarue

HaoOmronenune u
OTIBITOB, CBH/IETEJIbCTBYIOIIUX
aTOMHO-MOJIEKYJIIPHOM CTPOCHUU
BEIIECTBA: OIBITHI C  PAacTBOPEHHEM
Pa3IUYHbIX BELIECTB B BOJIE.

Pemlenne 3amay 1O OLICHMBAHUIO
KOJMYECTBA AaTOMOB WM MOJIEKYNl B
eauHuIe 00bEMa BEIECTBA.

AHanu3 TeKcTa JPEeBHUX AaTOMHCTOB
(mammpumep, parmenta nosmsl Jlykpenus
«O mpupone Bemiei») € H3I0KEHHEM
000CHOBaHUM aTOMHOU TUIOTE3bI
(cMBICTIOBOE YTECHHE). Ouenka
yOeaUTeNbHOCTH ATUX 0OOCHOBAHUH.

OObscHeHrne OPOYHOBCKOTO JBM)KEHUS,
aBreHusT TUGQY3UH U PA3IuIuid MEXITY
HUMHU Ha OCHOBE MOJIOKEHUIN MOJEKYISp-
HO-KMHETHYECKOW  TEOPHH  CTPOCHHS
BEIIIECTBA.

OObsCHEHHE OCHOBHBIX pa3Inyuil B
CTPOECHUHU Ta30B, KUJAKOCTEH U TBEPABIX
TEI C WCIOJIB30BAaHHEM  IOJIOKEHHHA
MOJIEKYJISIp- HO-KMHETUYECKOH TeopHuH
cTpoeHus BeniecTBa. [IpoBeneHue onbIToB
M0 BBIPAIIMBAHUIO KPUCTAIJIOB MOBApEH-
HOW COJIM WJIM caxapa.

[IpoBenenne u OOBSICHEHUE OIIBITOB,
JIEMOHCTPHPYFOIINX KalUISIpHBIC
SBIGHUS W  SIBIEHHE  CMadyMBaHUS.
OObscHEHUE POJU KallWUIIPHBIX SBJICHUM
JUIS TIOCTYIUIEHUS BOABI B OPTaHU3M
pacTeHui (MC ouosorusi).
Habmtonenue, npoBeneHne U 00bsICHEHHE
ONBITOB TI0 HAONIOJEHUIO TEIUIOBOTO
pacuIMpeHust ra30B, KUAKOCTEH 1 TBEPABIX
TEJL.

OOspsicHeHHe  cOXpaHeHHMs  00bEMa
TBEP/BIX TN, TEKYYECTH YKUIKOCTH (B TOM
YHClie, PA3HUIIBI B TEKY4YECTH IS Pa3HBIX
KUJKOCTEN ), TaBJICHUS Ta3a.

[IpoBenenue OTIBITOB,
JEMOHCTPUPYIOMIMX 3aBHUCUMOCTH JIaBlie-
HUS BO3/1yXa OT ero 00bEMa U HarpeBaHUs
WIN OXJXKICHUS, U UX OOBSCHEHHE Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYCHHS.
Ananus MPAKTUYECKHUX CUTYaLIH,
CBSI3aHHBIX  CO  CBOWCTBAMM _ Ta3oB,

UHTEPIIPETALIUS
00
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YKUAJIKOCTEN U TBEPJBIX TEIl

TerumoBbie
nporiecchl (21

4)

Temneparypa.
CBs3b  TEMIIEpaTyphl
co CKOPOCTbIO
TEIJIOBOT'O JIBHXKEHUS
YaCTHII.

BuyTpennss
sHeprus.  CrocoObl
W3MEHEHUs
BHYTPEHHEH SHEPIUH:
Terjioneperaya u
COBEpILIEHHE PAOOTHI.
Bunnr
TEeIUIoNepeiadun:
TEIJIONPOBOJHOCTb,
KOHBEKIIUS, W3Iyye-
HUE.

KonnuectBo
TEIJIOTHL. Y JesIbHAas
TETIIIOEMKOCTh
BEILIECTBA.
TennoobmeH u
TEIJIOBOE
paBHOBECHE.
YpaBHeHue
TEIIOBOro OaaHca.

IlmaBnenue 5
OTBEP/ICBaHUE
KPUCTAJUTMYECKUX
BEIIECTB. Y AeJbHAs
TEIJIOTa TUJIaBJICHUSI.
[TapooGpa3oBanue u
KOH/JICHCALIUS.
Hcnapenue.
Kunenue. VYpaenbnas
TEIUIoTa
napooOpa3zoBaHMUs.
3aBUCUMOCTh
TEeMIIepaTypbl
KUIIEHUS oT
aTMOC(epHOTO
JIABJICHUS.
Bnaxnocte BO3myXa.
OHeprusi  TOIJIMBA.

ObocHOBaHME  TpaBWI  H3MEPEHUS
temneparypbl. CpaBHEHHE Pa3IHMYHBIX
CrocOOOB HW3MEpeHUsT W IIKaJl TeMIe-

paTypsl.
HaGmonenne u 0OOBSICHEHUE OIIBITOB,
JIEMOHCTPHPYIOIIMX HU3MEHEHHUE

BHYTPEHHEH 3HEpPIrUu Teja B pe3yJibTaTe
TEeIIonepe1auy U paboThl BHELTHUX CHJI.

HaGmonenne u OOBSICHEHUE OIIBITOB,
o0CyX/IeHHEe TPaKTHUYECKUX CUTYaIHi,
JEMOHCTPUPYIOIIMX  pa3jMuHble  BHJIbI
TeIIoNepe1auu: TEIUIONPOBOAHOCTb,
KOHBEKIIMIO, u3nyueHue. MccrnenoBanue
SBJICHUSI TEIUIOOOMEHA NpPU CMEIIUBAaHUU
XOJIOZHOW U TOpsTYe BOJBI.

HaGntoneHue ycTaHOBJIEHHUS TEIJIOBOTO
PaBHOBECHSI MEKy TOpsiYe€d M XOJIOJHOMN
BOJIOM.

Onpenenenue (M3MepeHHE) KOIMUECTBA
TEIUIOTBI, IIOJIy4EHHOTO BOAOH  IIpH
TEII000MEeHe ¢ HarpeThIM METAJTTNYECKUM
LHMIAHIPOM.

Ompenenenue (M3MepeHUe) yACIbHOU
TEIUIOEMKOCTH BelecTBa. Penienue 3anay,
CBSI3aHHBIX C BBIYMCIEHUEM KOJUYECTBA

TETIOTHI U TEIIOEMKOCTH npu
TerooOMeHe.

AHanmu3  cUTyalMii  MpPaKTUYECKOTO
HCIIOJIBb30BaHUA TCIIJIOBBIX CBOMWCTB
BEIIECTB W MaTepualioB, HampuMmep B
LesIX 3HEeprocOepeKeHusI:
TETUIOM30IIIHA, sHEprocOeperaronme

KpBIILIH, TEPMOAKKYMYJIATOPHI U T. II.
HaGmonenue sBieHWd uWCHapeHus u
KoHAeHcauuu. KccrnegoBanue mpoiecca

UCIIApEHUs  Pa3IM4YHBIX  KUAKOCTEH.
OObsicHEeHUE SBJIIEHUH HUCHApEeHUs W
KOH/JICHCALIUH Ha OCHOBE

aTOMHO-MOJICKYJISIPHOTO YUCHHS.

HaGmonenne u oObscHEHHE mporiecca
KHIICHUS, B TOM 4YHUCIIE 3aBUCHMOCTHU
TCMIICPATYPbl KUIICHHUA OT OAaBJICHUA.
Onpenenenne (n3MepeHnue)
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VaennHas  TemjoTa
cropanus. [IpuHIAIIBI
paboTbl  TEIUIOBBIX
JIBUTATEJIEH. KITJI
TEIJI0OBOrO

nBurarens. TemioBsie
JIBUTATEIIM U 3alllhTa
OKPY’KaIOIIEeH Cpebl.
3aKOH COXpaHEHHUS U

MIpEBpAILCHUS
SHEPruu B
MEXaHUYECKUX u

TCIJIOBBIX ITpoHeccax

OTHOCHUTENIbHOM  BJIQXXHOCTH  BO3yXa.
HabGmronenue  mpouecca  IiaBJiICHHS
KPUCTAJUTMYECKOTO BEIIECTBA, HaIpHUMeEp
JbJA.

CpaBHeHHE  TIPOLIECCOB  ILJIABJICHUSA
KPUCTAINTMYECKHUX TEJ U Pa3MsArdeHus Mpu
HarpeBaHuu aMop¢HbIX Ten. OnpeaeneHue
(n3mepenue) yACIbHOU TETJIOTHI
miaBiaeHus: Jibjga. OObSACHEHHE SIBJICHUMN
IUIABJICHUS U KPUCTAJUIM3allMd Ha OCHOBE
ATOMHO-MOJICKYJISIPHOTO YUCHHSI.

Pemenune  3amay,  CBA3aHHBIX  C
BBIYMCIICHHEM KOJIMYECTBa TEIUIOTHI B
mpoleccax TeruIonepe1ayn npu
TIJIaBJICHUU u KpUCTAJUIM3aLIUH,
WCMIApEHUU U KOHJICHCAIUH.

AHanmu3  cuTyaluil  IPaKTHYECKOro
MPUMEHEHUST  SIBJICHUN  IUIABICHUS U
KpUCTAJUTM3alUU, HAIpUMEp, IOJIy4YeHUe
CBEPXYHCTBIX  MaTepUaloB,  COJIeBas
rperka W ap. AuHanu3z  paboTel U
00BsICHEHHE MPUHIINIIA JeicTBUS
TEIJIOBOTO JIBUTATEIIS.

Bolunicnenue  KOJIMuYeCTBA  TEIUIOTHI,
BBIJIEIISIFOIIETOCS npu CrOpaHuu
paznuuHbiX BHAOB TorumBa, u KIIJ
neuratens. OOCyXJIeHHE JKOJIOTHYECKUX
MOCJIE/ICTBUI MCIIONB30BaHUS JBUTATENEH
BHYTPEHHETO CrOpaHus, TEIUIOBBIX W
ruaposnexTpoctanuii (MC — skomorus,
XUMUS)

Paznen 7. On

eKTPUYECKHe U MarHUTHBIE ABIeHUs (37 u)

Onexrpudec
KHE 3aps/bl.
3apsKeHHbIE
Tena U ux
B3auMOJIcH-
ctBue (7 1)

DJneKTpu3anus Tell.
Ba pona
ANEKTPUUECKUX
3apsia0B.
Bzaumoneiictrue
3apsHKEHHBIX TeT.
3aKoH KynoHna.
DIIEKTPUYECKOE TTOJIE.
[IpuHun
CyTEPIIO3UITIT
ANEKTPUUECKUX
TIOJIEH. Hocurenn
ANEKTPUUECKUX
3apsia0B.
OneMeHTapHbIN
AIEKTPUUYECKUMN
3apsi.

Ctpoenune aroma.
IIpoBoHMKH "
JIUDJICKTPUKHA. 3aKOH

HaGntonenue u npoBeieHHE OMBITOB 110
ANEKTPU3ALUU TeJl P CONPUKOCHOBEHUH
u uHaykuuei. Habmonenue u o0bscHeHe
B3alMO/JICHCTBUS OJTHOUMEHHO "
Pa3HOUMEHHO 3apsUKEHHBIX TeJl.
OO0wbsicHeHne MIPUHIUIIA JIEHCTBHS
anekTpockona. OObsCHEHHE  SIBICHUMA
ANEKTPU3ALNU TIPU COMTPUKOCHOBEHUU TEJ
Y MHIYKIKEH ¢ UCTI0JIb30BaHUEM 3HAHHUN O
HOCHUTENSX DJIEKTPUYECKHX 3apsioB B
BELIECTBE.

PacnioznaBanue 1 00bsACHEHUE SIBICHUN
JIEKTPHU3AIMU B TIOBCEAHEBHOM KU3HHU.

HaOmronenne um 0OBSICHEHHE OMBITOB,
WUTIOCTPUPYIOIIUX  3aKOH  COXPaHEHHS
IeKTpuueckoro 3apspa.  HaGmonenue
OTBITOB MO MOJAETHPOBAHUIO CHUJIOBBIX
JMHUN 3JIEKTPUYECKOTO TOJISL.

HccnenoBanue JEUCTBUSA
UIEKTPUUYECKOrO TOJIsI Ha NMPOBOJAHUKH H
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COXpaHEHHUS TUDJIEKTPUKU
3JIEKTPUYECKOTO
3apsaaa
[TocTosiHHBI | DNEKTpUYECKUI Habmronenue pa3IMYHBIX BUJIOB
51 TOK. VYcnoBus | IeMCTBUSL  DJIEKTPUYECKOTO  TOKa U
IIEKTPUYECKH | CYILIECTBOBAHUS oOHapy>XeHHE JTHX BHJOB JCHCTBHUA B
i ToK (20 4) | 2JIEKTPUUECKOTO MOBCEIHEBHOM JKU3HU.
TOKA. Hcroununku| COopka M HCIBITAHUE 3JIEKTPUUECKON
MIOCTOSIHHOTO ~ TOKA. | IEMH ITOCTOSIHHOT'O TOKa.
HerictBus H3MepeHne cuibl TOKA amIepMETPOM.
3JIEKTPUYECKOTO TOKa | I3MepeHue 31eKTpUYEeCKOro HaINpsKEHUs
(Temosoe, BosibT™METpOM. [IpoBeienne u oObsicHeHEe
XUMUYECKOE, OMBITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTh
MarHuTHOE). ANEKTPUUYECKOTO COIPOTUBIICHUS

DIIEKTPUUECKUI TOK B
JKUJKOCTSAX M Trasax.
DJIeKTpUYECKasl LeMb.
Cuna TOKa.
DIIEKTpUUYECKOE
HaIpsKEHUE.
ConpoTuBieHue
MIPOBO/IHUKA.

Y nenbHOE
COTIPOTHBIICHUE
BelecTBa. 3akoH Oma
JUIST  ydacTKa  IIeTH.

ITocnenoBarenpHOE H
napajuIeIbHOES
COCAUHEHHE
MIPOBO/THHKOB.

Pa6oTa "

MOIIIHOCTh  AJIEKTPU-
4ECKOro TOKa. 3aKOH
Hxoy- ng-Jlenna.
ONEeKTpOonpoBOJKa U
noTpeduTenu

ANEKTPUUECKON

PHEPTUU B OBITY.
KopoTkoe 3ambikaHue

MPOBOJIHUKA OT €ro JUTUHBI, IUIOIIAIH
MONEPEYHOr0 CEYCeHUs W MaTepualia.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa,
NPOTEKAIOIIEro  4epe3  pe3ucTrop, OT
COIIPOTHBIICHUS PE3UCTOPA U HATPSIKCHUS

Ha pe3UCTopE.
[IpoBepka MpaBuUIIa CIIOKEHHUS
HalpsDKEHUH  [pU  [OCJIE0BATEIbHOM

COECJMHEHUH JIBYX PE3UCTOPOB.
ITIpoBepka mpaBuiia ISl CUJIBI TOKA MPHU
IapajuIeJIbHOM COCIMHEHUH PE3UCTOPOB.
AHanmu3 cuTyauui MOCIENOBATEIBHOTO
u [apajIeJIbHOTO COCIMHEHHUS
IIPOBOAHHUKOB B JOMAaIIHUX
JJIEKTPUYECKUX CETSX.
Pemenne 3ama4 ¢ HCIOJIB30BAHHEM

3akoHa Oma u  Qopmyn  pacuéra
ANEKTPUYECKOTO  COMPOTUBIEHUS  IPHU
MIOCJIEZOBATEIBHOM ¥ NAapajlIeIbBHOM

COCTUHEHUH MPOBOTHUKOB.
Omnpenenenue paboOThl SIEKTPHUECKOTO
TOKA, IPOTEKAOIIETO Yepe3 PE3UCTOP.

Onpenenenue MOIIHOCTH
JNEKTPUYECKOTO TOKA, BBIIEISEMON Ha
pesucrope.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA
yepe3 JIaMIIOYKY OT HalpsDKeHHs] Ha Hel.
Onpenenenne KII/[ narpeBatens.

Uccnenosanue npeoOpa3oBaHus
SHEPrUU pu oIbEME rpysa
ANEKTPOABUTATEIIEM.

OOBbsicHeHHEe YCTpPOMCTBa M IMPHHIHUIA
JIEUCTBUA JOMAaIITHUX
AJIEKTPOHArpEBATENbHBIX npuOOpOB.
OOnbsicHeHnE IIPUYUH KOPOTKOTO
3aMbIKaHWd W IpPUHLOMNA  JEHCTBUS
IJIABKUX NPEAOXPAHUTENCH.

Pemenne 3amad  Cc  HCIOJIB30BAHHEM




31

3akoHa JDxoyms—IJlenma. HabGmonenue
BO3HHUKHOBEHHUS JJIEKTPUYECKOIO TOKa B
KUJKOCTU

MaruuTtHsie
apyieHus (6 1)

ITocTossHHBIC
MAarHHTHI.
Bs3aumopeiictBue
MMOCTOSTHHBIX
MAarHuToB.
MaruntHoe oJe.
MarnauTtHOE oJie
3eMiu u ero
3HAYECHHUE IS KH3HU
Ha 3emie. OneiT

Opcrena. MarautHoe
MOJIE AIIEKTPUIECKOTO
Toka. IlpumeneHue
AJIEKTPOMArHUTOB B
TEXHUKE.

HccnenoBanue MAarHuTHOTO
B3aMMO/JICHCTBHUS HOCTOSHHBIX MAarHUTOB.

N3yuenue MarHuTHOTO IOJIS
IIOCTOSTHHBIX MarHHuTOB HX
00BETMHEHNHU U Pa3JICICHUH.

[IpoBeaeHue ONBITOB MO BU3YaTU3ALMU
I10JISI TOCTOSIHHBIX MarHUTOB.

N3yuenue siBIeHUS HaMarHUYUBaHUS
BEIIECTBA. Uccnenosanue IEUCTBUA
SJEKTPUYECKOTO TOKAa Ha MArHUTHYIO
CTpEJIKY.

[IpoBenenue OIIBITOB,
JEMOHCTPHUPYIOIIUX 3aBUCUMOCTh CHJIBI
B3aUMOJICHCTBUS KAaTYIIKH C TOKOM H
MarHuTa OT CHJIbI U HaIllpaBJICHHUS TOKa B

pu

[elictBue KaTyIKe.

MarHUTHOTO MOJIA Ha| AHamu3  CUTyallMd  NPaKTUYECKOTrO
IPOBOJAHUK C TOKOM. | I[PUMEHEHUS 3JIEKTPOMarHuToB (B
OneKkTpoJBUraTenb | OBITOBBIX  TEXHHYECKHUX  YCTpOMCTBax,

IIOCTOSIHHOTO  TOKA. | IPOMBIIIJIEHHOCTH, METULIUHE).
Hcnonp3oBaHue W3y4yenue nedCTBUS MarHUTHOIO IOJIA
ANEKTPOJBUIATENICH B|HA TPOBOJAHUK C TOKOM. M3ydeHue
TEXHUUYECKUX JeicTBUs aieKTponasurarens. M3mepenue
ycrporictBax #  Ha|KIIJ »3yekTpoaBUraTenbHOM YCTaHOBKH.
TpaHCIIOPTE PacriozHaBaHue ¥ aHaIM3 PA3INYHBIX
IIPUMEHEHUN AJIEKTPOIBUraTeNei
(TpaHcnopT, OBITOBBIE YCTPOWCTBA U AP.)
DnekTpoma Onbitet ®apanesi.| ONBITEI MO  WCCIEAOBAHUIO  SBJICHHS
THUTHAs SBnenue ANEKTPOMAarHUTHOU WHIYKIUW:
UHAYKIMS (4 | 2JeKTPOMarHuTHOM | MCCleIOBaHUE W3MEHEHMHM 3HaueHus |

4)

uHaykuud. [IpaBuiio
Jlenna.
DneKTporeHepaTop.
CnocoObl MoOTy4YeHHs
ANEKTPUUECKON
SHEpPTUHU.
ONEeKTpOCTaHIMU Ha
BO300HOBJISIEMBIX
MCTOYHHMKAX SHEPTUU

HaIlpaBJICHUA UHAYKIIHUOHHOT'O TOKa

PesepBHoe Bpems (3 )

9 kacc (102 4)

Tematuueck OcHoBHOE OcHoBHBIE BU/IBI JESTEILHOCTH | DJICKTPOHHBIE
uii OJIOK, TeMa | CoJepIKaHme y4damuxcs (Ha ypoBHE y4eOHBIX JelcTBUl) | 1upoBbIe
oOpa3oBarenbHbIE
pecypehl

Paznen 8. Mexannueckue siBiaeHus (40 1)
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MexaHnueck
o€ JIBHOKEHHE
U CIIOCOOEBI ero
onucanus (10

4)

Mexanuyeckoe
JIBUKEHHUE.
MarepuanbHas
TOYKA. Cucrema
OTCUéTa. OtHocu-
TEJIbHOCTh
MEXaHUYECKOTO
JIBUKEHHSL.

PaBromepHOE
MPSAMOJIMHEITHOE
JBUKECHHUE.
HepaBHnomepnoe
IIPSAMOJIMHENHOE
nBwxeHue. CpenHss
u MI'HOBEHHast
CKOpOCTb Tella IIpHU
HEPaBHOMEPHOM
JBUKECHUU.
Yckopenue.
PaBHOyCKOpeHHOE
IPSAMOJIMHENHOE
JBUJKECHHUE.
CBoOosiHOE TajIeHuE.
OnbIThI lanunes.
PaBromepHOE
JIBUKCHHE o
okpyxxHocTu. [lepnon
u JacToTa
oOpareHusl.
JIuneliHasg u yriosas
CKOPOCTH.
LleHTpOoCTpEMHUTEIILH
0€ YCKOpEeHue

AHanu3 W O0OCYXKICHHE Pa3IUIHBIX
MIPUMEPOB MEXAHUYECKOTO JIBUKEHUSI.

OOcyx/eHne TpaHUl] MPUMEHUMOCTH
MOJIETIN «MaTepuaIbHasi TOUKa.

Onucanne MEXaHUYECKOrO JIBHIKECHHS
pa3IMYHbBIMM  crocobamu  (ypaBHEHHE,
Tabnuna, rpaduk).

AHanu3 JKW3HEHHBIX CHUTyalluid, B
KOTOPBIX MPOSBIISETCS OTHOCUTEIBHOCTD
MeXaHu4YecKoro nBuxeHus. Habmonenue
MEXaHUYECKOTO JBUKECHUS Tena
OTHOCHUTEIIHO Pa3HbIX TeJl OTCUETA.

CpaBHeHue IIyTed M  TpaeKTOpUi
JIBUKEHHMSI OJHOTO U TOTO K€ Tena
OTHOCHUTENIPHO pPa3HbIX Tel OTCuéra.

Amnanus TEKCTa lanunes 00
OTHOCUTCIIBHOCTHU JBUXCHUA,
BBIMIOJIHEHUE  33aJaHUd 10  TEKCTY
(cmbicioBoe  utenue).  OnpeneneHue

CpelHel CKOPOCTH CKOJIBKEHHs Opycka
WIN JBWKCHUS IApUKa 10 HAKIOHHON
IUIOCKOCTH. AHanmM3 U OOCYXICHHE
CIOCO0O0B MPHUOIIKEHHOTO OTPEICICHUS
MIHOBEHHON CKOPOCTH.

Omnpenenenne CKOPOCTH PABHOMEPHOTO
JBYOKEHUS (MIapUKa B YKUIAKOCTH, MOJCIH
AJEKTPUYECKOTO aBTOMOOWJIS U T. IL.).
Ompenenenue MyTH, MNPOWICHHOTO 3a
JAHHBI ~ MPOMEXKYTOK  BPEMEHH, H
CKOPOCTH TeJNla N0 TpaHKy 3aBUCHMOCTH
OYyTH  PAaBHOMEPHOTO  JIBM)KEHHS  OT
BpeMeHH.  OOcyxkIeHHe  BO3MOXHBIX
MIPUHITUTIOB JEUCTBHS npuOOpoB,
U3MEPSIOIINX CKOPOCTD (CITUIOMETPOB).

BbruniciieHne myTH M CKOPOCTH TIPH
PaBHOYCKOPEHHOM PSIMOJIMHEHHOM
JIBMDKCHUU Tella.

OmpeneneHne MPOHICHHOTO IyTH W
YCKOPEHUsI JBI)KEHHS Tella MO TrpaduKy

3aBUCHUMOCTH CKOPOCTH
PaBHOYCKOPEHHOI'O MPSMOJIMHENHOTO
JBUKECHUSI Tena oT BPEMEHH.
OnpeneneHne yCKOPEHHS Tella NP
PaBHOYCKOPEHHOM JBUKECHUU 1o
HAaKJIOHHOM TUIOCKOCTH.

W3mepenne nepuoga M 4HacTOTHI
oOpaimieHuss Tela 1O  OKPYKHOCTH.

OmnpexneneHue CKOPOCTH PABHOMEPHOTO
JBYDKEHUS TeJa MO OKPY>KHOCTH.

Pemenune 3amau  Ha omnpenencHue
KMHEMaTHYECKUX XapaKTEPUCTHK
MEXaHUYECKOT0 JIBWKCHHS  Pa3lUYHbIX




33

BUJIOB. PacmosHaBanne u nmpubImxkEHHOE
OIHCaHue pa3IMYHBIX BUJIOB
MEXaHHUYECKOTO JIBIDKCHUS B TPUPOJE U
TexHuke (Ha  mpumepax  CcBOOOIHO
MaJarolIuX TeJ, ABW)KCHUS >KUBOTHBIX,
HEOECHBIX TeJ, TPAHCHOPTHBIX CPEICTB U

zp.)

Bzaumopeiic
tBue teia (20

q)

ITepBrrit 3aKOH
Hprorona.  Bropoii
3aKOH HeroToHa.
Tperuii 3aKOH

Herorona. IlpuHumn
CYHEPIO3UIUU CHIL.
Cuna ynpyroct.
3aKoH I'yka.Cuna
TPEHUS:CUJIa TPEHUS
CKOJIb)KEHUS,CHIIa
TPCHHS TTOKOSI,
JIpYTHE BUJIBI TPEHUS.
Cuna TsKeCTH U
3aKOH  BCEMHUPHOTrO
TATOTCHUSI.
Yckopenue
CcBOOOIHOTO IaJEHUS.

JIBmkeHHE IUTaHET
BOKpYT Connna.
IlepBast kocMuueckas
CKOPOCTb.
HesecomocTts u
Meperpy3KHu.
PasHoBecue

MaTepUAIbHON TOYKH.
AOcomoTHO TBEpAOE
TEJO. PaBHOBecue
TBEpAOro  Tema €
3aKpPEIUIEHHOM OChIO
BpaleHusi. MOMEHT
cuibl. LleHTp TsKECTH

Habutoienue u o0CyKIeHHE OIBITOB C

JIBUKCHHEM Tella MpH  yMEHbIICHUHU
BIMSHUS JIPYTUX TEJI, MPEMSITCTBYIOIIUX
JIBUKCHHUIO.

Ananu3 Tekcra ['anuiies ¢ onucanueM
MBICJIEHHOTO AKCIIEPUMEHTA,
000OCHOBBIBAIOIIETO  3aKOH  WHEPIUU;
BBIIIOJIHEHUE  33JlaHUd 1O  TEKCTY
(cmbicmoBoe  utenue).  OOcyxkaeHue
BO3MOKHOCTHU BBIIIOJIHEHUSI ~ 3aKOHA

WHEPIIMH B Pa3IMYHBIX CHCTEMaX OTCUETA.

Habmonenue u o0cyxaeHne
MEXaHHYECKUX SBIICHUH, TPOUCXOIAINX B
cucreme otcu€ra «Tenexka» mnpu e€
PaBHOMEPHOM H YCKOPEHHOM JIBM)KCHUHU
OTHOCHUTENbHO KabuHeTa (GU3HKH.

evictBus c BEKTOpaMHU CHII:
BBITIOTHEHUE 3aJaHUil TIO0 CIOXKEHHUIO U
BBIYUTAHUIO BEKTOPOB.

HabGmronenne  w/unu  mpoBeleHUE
OITBITOB, JICMOHCTPUPYIOIIUX 3aBUCUMOCTb
YCKOpPEHUS Tella OT MPUIOKEHHON K HEMY
CHWJIBI M MACCHhI TeJa.

AHanu3 ©u OOBSCHEHUE SBICHUU C
HCIIOJIb30BaHUEM BTOPOTO 3aKOHA
Hsrorona.

Pemenune 3amad ¢ HCMOIB30BAaHUEM
BTOpOro 3akoHa HpoOTOHAa W TpaBuia
cnoxenust cui. OmnpeneneHue KECTKOCTH
TIPY>KUHBIL.

AHanu3  cuUTyauuii, B  KOTOPBIX
HaOo1ar0Tes yrnpyrue naehopMaiuu, 1 ux
OOBSICHEHHE C WCMOJIb30BAaHHUEM 3aKOHA
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I'yka. Pemenue 3aga4 ¢ UCHOJIB30BaHUEM
3axoHa ['yka. McciienoBanne 3aBUCUMOCTH
CWJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOpMaJIbHOrO  faBiieHus. OOcyxIeHue
pe3yJIbTaTOB UCCIIEA0BaHUS.

Omnpenenenne KodGUIMEHTA TPECHHS
CKOJIb)keHus. M3MepeHue cuiabl TpeHUs
IIOKOSL.

Pemenune 3amad ¢ MCHOIB30BAaHUEM
(bopMyJIbI 17151 CUIIBI TPEHUSI CKOJIBKEHHUS.

AHanu3 JOBW)KEHUS Te€lI TOJBKO IO
JeMCTBUEM CHIIBI TSDKECTH — CBOOOIHOTO
HaJCHUs.

OOnbsicHeHne HE3aBUCUMOCTH
YCKOpPEHUs CBOOOIHOTO NMaJCHUsI OT MacChl
Tena.

OneHka BEJIWYMHBI CUJIbI TSTOTEHMUS,
JeUCTBYIOIEH MEXy AByMs TelaMu (JUIs
Pa3HBIX Macc).

AHanu3 JABUKEHHsI HEOECHBIX Tell MO
neicTBuemM CHJIBI TATOTEHUS (c
HCII0JIb30BAHUEM JIOTIOJTHATEIbHBIX
MCTOYHUKOB HH(POPMAIINH).

Pemenne 3amad ¢ MCHOIB30BaHUEM
3aKOHa  BCEMHUpPHOTO  TITOTEHUS U
¢dopmynbl JuIs pacuéTa CHIIBI TSDKECTH.
AHanu3 OPUTMHAJIILHOTO TEKCTa,
ONMCBHIBAIOLIETO  IPOSBIEHUSA  3aKOHA
BCEMUPHOIO  TATOTEHHUS;  BBIIOJHEHUE
3aJJaHUH TI0 TEKCTY (CMBICIOBOE UTEHUE).

Habmtonenne u o0CyXaeHHE ONBITOB
10 U3MEHEHUIO BECa TEJIa IPU YCKOPEHHOM
JIBUKECHUH.

AHanu3  yclIOBHH  BO3HUKHOBEHMS
HEBECOMOCTH U MEPErpy3KH.

Pemenue 3agau Ha omnpeneneHUe Beca
TeJa B Pa3IMYHBIX YCIOBHSIX.

AHanu3 cwi, ACUCTBYIOUIMX Ha TEIO,
nokosimeecss Ha omnope. OrmnpeneneHue
LIEHTPA TSKECTU Pa3IMUHBIX Tell

3aKOHEI
COXpaHEHUs
(10 9)

Nmmynsc Tena.
H3menenue
uMItysbca. Mmmyinsc
CHIIBI. 3aKOH
COXpaHEHUS UMITYJTb-
ca. PeakTuBHOE
JIBYDKEHUE.
Mexanunueckas
paboTa ¥ MOIIHOCTb.
PabGora cun TsokecTH,
YIPYTOCTH, TPEHHUS.
CBs13b SHEpPIUM U pa-

HaGmronenne u 0OCy>KIeHUE OTBITOB,
JEMOHCTPUPYIOLIUX MepeAady HMIYJIbca
IIPY B3aUMOJICUCTBHUHM TeJl, 3aKOH COXPaHe-
HUS UMITYJIbCA TIPU a0COTIOTHO YIPYTOM U
HEYIPYTOM B3aMMOJICHCTBHUH TEJL.

AHanu3 cuTyauuid B OKpy’Karouiei
KU3HK C  HCIOJb30BAaHUEM  3aKOHA
COXpaHEHUs UMITYJIbCA.

Pacno3naBaHue sIBIIEHHsSI PEAKTHUBHOTO
IBUXKEHHs B Tipupojie U texauke (MC —
OuosoTHs).

[IpumeHeHHEe  3aKOHA  COXpaHEHMs
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OOTBHI.

IMorennumansuas
SHEpPrus Tena,
MMOJHSATOIO HaJ
MOBEPXHOCTHIO
semuin. IloTeHnmans-
Hasl SHEPTHUsl CKATON
MIPYKUHBI.

Kunernueckas
sHeprud. Teopema o
KHHETHYECKOM
SHEPIUH.

3aKOH COXpaHEHHUs
MEXaHUYeCKOH
SHEPTUu

uMIyjbca Uil pacu€ra pe3ysIbTaToB
B3aUMOJIEHCTBUSL Tel (HAa THpuMepax
HEYIIPYTOro B3aUMOJCHCTBUS, YHPYroro
LEHTPAJILHOTO  B3aMMOJAEUCTBHUS  JIBYX
OJMHAKOBBIX TE€J, OJHO W3 KOTOPBIX
HETIOJIBUYKHO).

Pemenne 3amad ¢ HMCMOJIB30BaHHEM
3aKOHA COXPAHEHUS UMITYJIbCa.

Omnpenenenue pabOThI CHUIIBI YIPYTOCTH
IpU HOAbEME Ipy3a C HCIOJIB30BAaHUEM
HETOJBM>KHOTO U TIOABIKHOTO OJIOKOB.

W3MepeHne MOIIHOCTH.

W3mepenne NOTEHUMATbHON SHEPrHH
ynpyro aeopMUpOBaHHON IPYKUHBI.

N3mepeHne KWHETUYECKOM DHEPruu
TeJla 1O JJIMHE TOPMO3HOTIO MyTH.

DKCrepuMEHTAIbHOE CpaBHEHUE
U3MEHEHHUS NOTEHLIUATbHON u
KMHETUYECKOM  JHEpruid  Teina  IpH

JBUKEHUH 10 HAKJIOHHOW MJIOCKOCTH.
DKcrnepuMeHTalIbHas IpOBEpKa 3aKOHA
COXpaHEHUsI MEXaHWYECKOW SHEPruu INpu
cB0oOOHOM najeHuu. [lpumenenne 3akona
COXpaHEHUsI MEXAHUYECKOW ZHEepruu Ijs
pacuéra NoTeHUMAIbHOW U KHHETUYECKOU

sHeprui Tenma. Pemenue 3amau C
WCIIONB30BAHUEM  3aKOHA  COXpaHEHUs
MEXaHMYECKOM SHEepruu

Paznen 9. Mexanuueckue konebanus u BoJHbI (15 )

MexaHndeck KonebarensHoe HaGmonenue KOoJIEOaHMI oJI
ne JIBIDKCHUE. JEHCTBHEM CHII TSXKECTH W YIPYTOCTH U
konebanusi(7 | OcHOBHBIE oOHapyXeHHe MOJ00HbIX KoyeOaHuil B
q) XapaKTePUCTUKU OKPY’KaIOIIEM MHpE.

Kosie0aHuil: mepuo/,
4acToTa, aMIUTUTYA.
MaremaTtndeckuii 1
MPYXUHHBIA MasTHH-
ku. [IpeBpamenne
SHEPTUHU MpHU
Ko0JIe0aTEITEHOM
JIBUKCHUU.
3aTyxaroiue
KoJIeOaHHS.
BeIHyX1eHHBIE
koJsieOanus. Pe3oHanc

AHanu3 xonebGaHuil rpy3a Ha HUTH U Ha
MIpY>KUHE. Omnpenenexnue YacTOTHI
KoJieOaHui MaTeMaTU4eCKOTro u
MIPY>KUHHOTO MasiTHUKOB.

HaOmronenne u 0OOBSICHEHUE SBIIEHUS
pe3oHaHca. MccnemoBaHue 3aBUCHMOCTH
nepuoga KoJieOaHWW TIOJIBEIIEHHOTO K
HUTH Tpy3a OT ATUHBI HUTH.

[IpoBepka HE3aBUCUMOCTH TIEpHOIA
KojeOaHuil rpy3a, TOJBEIICHHOTO K JICHTE,
OT MacchI Tpy3a.

HaGmonenne u oOCyXKIEHHE OMBITOB,

JEMOHCTPHUPYIOIIUX 3aBUCUMOCTh
rnepuoaa Kosie0aHui IIPY>KUHHOTO
MasiTHUKAa OT MAacChl Ipy3a M KECTKOCTH
MPY>KUHBL. IIpumeHeHue
MaTeMaTH4eCKOIro u IPYKUHHOTO

MasITHUKOB B KadecTBE MoOJelell id

ONMMCAaHUS KoOJICOAHWH B OKpPYXarolleM
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MHUDE.

Pemenne  3amad,  CBS3aHHBIX €
BBIYHUCIICHUEM WU OIEHKOH YacTOTHI
(mepuopaa) xkoseOaHui

Mexanuueck
W€ BOJIHEI.
3BykK (8 )

CaoiicTBa
MEXaHUYECKHX BOJIH.
Jnuua BosiHbl. Mexa-
HUYECKHE BOJIHBI B
TBEPIOM TeEIIE,
celicMUYecKue
BOJIHBIL. 3BYK.
I'pomMKOCTb 3ByKa 1
BBICOTA TOHA.
OtpaxxeHue 3ByKa.
WNudpazByk n
YIbTPa3BYK

OOHapyxeHHE ¥ aHaIU3 BOJHOBBIX
SIBIICHHUI B OKPY’KaIOIIEeM MUpE.

Habmronenue pacrpocTpaHeHHs
MPOJOJBHBIX M TIONEPEYHBIX BOJH (Ha
MOJICJIM) W OOHApyKEHUE aHaJOTUYHBIX
BUJIOB BOJIH B TIpUpOje (3BYK, BOJSIHBIC
BOJIHBI).

Brruuciienue JJIMHBI BOJTHBI U CKOPOCTH
pacrpoCTpaHeHHS 3BYKOBBIX BOJIH.

DKCIEepUMEHTAITLHOE OTpeJIeIICHUE
IPAHUI] YaCTOThI CIBIIIUMBIX 3BYKOBBIX
KoJIeOaHUH.

HaGmronenue 3aBUCHMMOCTH  BBICOTHI
3ByKa OT 4YacToThl (B TOM 4YHCIE C

WCTIOJIb30BAHUEM MY3BIKaJIbHBIX
WHCTPYMEHTOB). Hab6mronenue u
OOBSICHEHHE  SBICHHUS  aKyCTUYECKOTO
pe3oHaHca.

AHanu3 OPUTMHAIBLHOTO TEKCTa,
MOCBAIIEHHOTO  MCIIOJIB30BaHUIO  3BYKa
(v yJIbTpPa3ByKa) B TEXHUKE

(axonmoKanus, yabTpa3ByK B MEIHUIIMHE U
JIp.); BBITIOJIHEHUE 3aJaHUN 10 TEKCTYy
(cMBICIIOBOE UTEHHE)

Pasnen 10. Dn

€KTPOMarHUTHOE T0JI€ U AIEKTPOMarHuTHbIE BOJIHBI (6 1)

OnexTpomar
HUTHOE TI0JIE U
3JIEKTpOMar-
HUTHBIE
BOJIHHI (6 1)

DIIeKTPOMarHuTHO
¢ IoiJe.
DJIEKTPOMAarHuTHHIE
BOJIHBI.

CpolicTBa
ANEKTPOMArHUTHBIX
BOJIH. Ixama
AIEKTPOMArHUTHBIX
BOJIH. Hcmons3o-
BaHHE
AJIEKTPOMArHUTHBIX
BOJH JJII COTOBOM
CBSI3M.

OneKTpOMarHuTHas
npupona CBETa.
CkopocTb CBeTa.

BonHoBEIe cBoOMCTBa

CBCTa

[TocTpoenue paccyXJIeHH,
000CHOBBIBAIOIINX B3alMOCBS3b
QJICKTPHUICCKOT'0 1 MArHUTHOT'O TOJIEeMn.

DKCIepUMEHTAIIBHOE U3y4YEeHHE
CBOMCTB 3JIEKTPOMarHUTHBIX BOJH (B TOM
quciae C IOMOIIBI0 MOOWJIIBHOTO Tee-

¢dona).

AHanu3  pEeHTIeHOBCKHX  CHHMKOB
YeJI0BEYECKOT0 OPTaHU3Ma.

AHanu3  TEKCTOB,  OMHCHIBAIOIIUX
IIPOABJICHUSA SJICKTPOMAarHuTHOIO
W3ITy4eHUs B pupoje: KUBBIC

OpPTaHHW3MBI, W3Iy4eHUs HEOECHBIX Tel
(CMBICIIOBOE UTEHUE).

PacniosHaBanue W aHaTU3 pa3IMYHBIX
MPUMEHEHHUN 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE.

Pemenne 3amad ¢ HWCMOJIB30BAHUEM
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bopmyn JUTSt CKOpOCTHU
ANEKTPOMArHUTHBIX BOJIH, IJTMHBI BOJHBI U
9acTOTHI CBETA

Pazgen 11. CeeroBeie siBiaeHus (15 )

3aKOHEI HUcrounuku csera. HaoOmronenune OITBITOB,
pacmpo- JlyueBas MOJIETIb | JEMOHCTPHUPYIOIINX SIBJICHUE MPSMOIIU-
CTpaHeHus cBeta. [IpsmMonuHel- | HelfHOTO pacnpocTpaHeHHs cBeTa
cBera (6 4) HOE (BO3HUKHOBEHUE TE€HU WU MOJYTEHH), U UX

pacrnpocTpaHeHHe UHTEpIpeTaluss C  HCIHOJIb30BAaHUEM
CBeTa. 3aTMeHHUsI | TOHSTUS CBETOBOTO JTyYa.

Comnna wu  JlyHsl OO0BscHeHnE u MOJIETTUPOBAHHE
OTpakeHue  CBETA. | COMTHEYHOTO U JIyHHOTO 3aTMEHUIA.
[Tnockoe  3epkano.| HccnemoBaHume  3aBUCHUMOCTH — yria
3akoH OTPaKCHHUS | OTPAKEHUSI CBETOBOTO Jyda OT YIJia
CBeTa. MaeHHUs.

IIpenomnenne N3yuenue CBOWCTB H300paKeHHUS B
cBeTa. 3aKOH IJIOCKOM  3epkane. HaOmrogenwe u
MPEIIOMIICHUS CBETa. | OOBSCHEHUE OIBITOB 10  IOJYYCHHIO
[TonHOe BHYTpeHHEE | M300paKEHUII B BOTHYTOM M BBIMYKIIOM
OTpPa)KEHUE CBETA. 3epkanax. HaOmromenue u oObsAcCHEHHE
Hcnons3oBanue OMBITOB 1O TPEIOMJICHUIO CBeTa Ha
BHYTPEHHETO TPaHUIE Pa3IMIHBIX CPEll, B TOM YHCIC
OTpaXKeHHUSI B OMBITOB  C  TMOJHBIM  BHYTPEHHHUM
ONITHYECKUX OTpaKCHHEM. Uccnenosanue
CBETOBOJIAX 3aBUCHMOCTH yTJia MPelOMIIEHUsI OT yria

MaJCHUsI CBETOBOTO JIy4a Ha TpaHUIE
«BO3IYX—CTEKIIO. Pacnio3naBanue
SBJICHUW OTPaXCHUS W  TPEIIOMIICHUS
CBETa B MOBCETHEBHOW JKU3HHU. AHAIU3 H
OOBSICHEHHE  SBJICHUS  ONTHYECKOTO
MHUpaxa.

Pemenne 3amad ¢ WCMONB30BaHUEM
3aKOHOB OTPa)KECHHUS U MPEIIOMIICHHUS CBETA

JIuH3b1 JIunza, xo1 my4den [Tonyuenue n3o0pakeHU ¢ TOMOIIBIO
ontuueckue | B auH3e. OnTHueckas | cobuparomiei u paccenBaroIei JIMH3.
npuoOops (6 9) | cuctema. Ompenenenne (POKYCHOTO PACCTOSHHS

OnTuueckue Y ONITUYECKOU CUITBI COOMPAIOIICH JTMH3BL.
npuOOopBI: AHanmu3  ycTpoiicTBA M IpHUHIMIA
doroanmapar, JeCTBUS HEKOTOPBIX OTITUYECKUX
MUKPOCKOIT 1 npubopoB: (doToamnmnapara, MHKPOCKOIA,
Teneckorn. ['ma3 kak | Teneckora MC — ouonorus,
ONTHYECKAsT CUCTEMA. | ACTPOHOMHS).

brnuzopykocts 1 AHanu3 sABIEHUN OIU30PYKOCTH U
JAIIbHO30PKOCTh JAIbHO30PKOCTH, TPHHINAIA  JEHCTBHUS

oukoB (MC — 6uonorus)

Pasnoxenne Pasnoxenue HaGmronenue mo pasinokeHuio 0emoro
Oemnoro cBera |0Oeroro ceera B ceeta B crHekTp. HaOmonenwe wu
B criekTp (3 4) | cnekTp. OnbITHI OOBSCHCHHE ONBITOB IO TOJYYCHHUIO

Herorona. Cnoxkenue | 6eoro cBera rpH CI0KEHUH CBETA Pa3HbIX
CHEKTPaJIbHBIX useroB. [lpoBeneHne u  0OBsCHEHUE
1BeTOB. /lucnepcusi | OMBITOB IO BOCIPHUATHIO [[BETA IPEIMETOB
cBeTa npu uX HaOJIOJEHUM Yepe3 IIBETOBbIC
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(GUIbTPHI (LIBETHBIE OYKH)

Pazgen 12. K

aHTOBBIC siBiIeHUS (17 4)

Hcnyckanue
Y MOIJIOILEHUE

OnbITHI
Pezepdopna u mrane-
TapHast MOJICTTh

OO6cyxaeHue () 051 OTIBITOB
Pesepdopna mo wucciaenqoBaHUIO aTOMOB,
BBIIBHMKCHUC THUIIOTE3 O BO3MOXKHBIX

aToMa. pe3yJibTarax
cBeTa Monens aroma OIIBITOB B 3aBUCHUMOCTH oT
atoMoM (4 1) |bopa. Ucnyckanue u | mpeanonaraéMoro  CTpOEHHMsT  aTOMOB,
HOIJIOIEHHE cBeTa | (hOpMyJIUpOBaHUE BBIBOJIOB u3
atomoM. KBaHTEI. pe3yapTaToB  ombIToB.  OOcyxkaeHHe
JInneiyateie NIPOTUBOPEUYUN  IUIAHETAPHOM  MOJCIIH
CIEKTPBI aTOMa M OCHOBaHMi A runotessl bopa o
CTallMOHAPHBIX OPOUTAX AIEKTPOHOB.
Habmtonenue CIUIOLIHBIX U
JMHENYaThIX CIIEKTPOB U3ITy4eHUs
pa3IUYHbIX BELIECTB. OObsicHeHue
JMHENYAThIX CIIEKTPOB U3ITYUCHHUS
Crpoenue PannoakTuBHOCTS. OOcyx/eHrne BO3MOXHBIX TMIOTE3 O
aTOMHOTO Anbda-, Oera- u|Moumensx CTpoeHus snapa. OmnpeneneHue
aapa (6 u) ramma-Mu3J1y4eHHUs.. cocTaBa siiep MO 33aJaHHBIM MAacCOBBIM U
CrpoeHHEe aTOMHOTO |3apsA0BBIM UUCIAM U IO IOJOXKEHUIO B
aqpa. HyxnonHas | nepuoauueckoii cucteme nemMeHToB (MC
MOJIEb aTOMHOTI'O | — XHUMHUS).
aapa. H3otomsl. AHanu3 U3MEHEHHMsI COCTaBa sApa U €ro
PannoaktuBHbBIE MIOJIOKEHHUS B IIEPUOJUYECKON CHUCTEME
IpEBpaICHHUS. pu o-paanoakTUBHOCTH (MC — xumus).
ITepron HccnenoBanue TPEKOB O-4acTHI[ MO
norypacrnaja. roToBbIM ¢ororpadusm. O6Hapyx)eHHe U
HeticTBust M3MepeHHe  pajMalioOHHOTO (OHA C
paAnOaKTUBHBIX IOMOIIBI0  JO3UMETpa, OIEHKa €ro
M3/Ty4CHUH Ha JKUBBIC | UHTEHCMBHOCTU. AHAINM3 OMOIOTMYECKUX
OpPTaHU3MbI N3MEHEHHH, IIPOUCXOIAIINX o1
JNEHUCTBUEM PpaJUOAKTUBHBIX W3IIy4YEeHUN
(MC — Owuonorus). Hcnonb3oBaHue
PaaMOAKTUBHBIX W3IYyYEHUH B MEAMLIMHE
(MC — Ouonorusi)
SAnepHbie Snepusle Pemrenne 3amad ¢ HMCHOIB30BaHUEM
peakuuu (7 4) | peakiuuu.3aKoHbI 3aKOHOB ~ COXPAaHEHHsS  MAacCOBBIX W
COXpaHEHHUS 3apsA7OBBIX  YHCENl Ha  OIpeAelieHHe
3apsI0BOrO pE3YJIbTaTOB
1 MaccoBOTO SJIEPHBIX peaxuui; aHaIu3
quces. JHEPrus BO3MOXXHOCTH  WJIM  HEBO3MOXXHOCTH

CBSI3U ATOMHBIX SIJIED.
CBs13b MacChHl U
sHepruu. Peakium
CHHTE3a U JICIICHUS
sanep. Uctounnku
sHepruu CoJiHLIA U
3BE3/I.

S nepHas

AJIEPHOU peaKInHu.

OneHka DdHeprum CBA3M  AA€p C
UCIOJIb30BaHNEM (opMyIibl DIHIITEHHA.

Ob6cyxaeHne NEPCIECKTHB
HCIIOJIB30BAHHUS YIPAaBIIAEMOTO
TEPMOSIICPHOIO CUHTE3a.

Ob6cyxneHne IIPEUMYILIECTB "
9KOJIOTHYECKUX MPOOJIeM, CBA3aHHBIX C




39

JHEpPreTUuKa snepHoi sHepretuxoit (MC — sKonorus)

[ToBTOpUTENBEHO-0000ArOINK MOTYJIB (9 U)

Cucremarusa 0O0001menue Brimosinenue Y4EOHBIX 3aJaHuH,
uus u COJIepKaHUs KXKIOTO | TPEOYIOIIHNX JIEMOHCTpALIIU
000011eHNEe | U3 OCHOBHBIX KOMITETEHTHOCTEH, XapaKTepHU3yIOIIUX
MPEJAMETHOTO | pa3/iesioB Kypca €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:
coJiep>kaHus u | pusmku: = [PUMEHEHUS MOJyYEeHHBIX 3HAHUUN
OTIBITA JIesi- MEXaHUYECKHUE, JUISE HAyYHOTO OOBSICHEHUS (HU3HUCCKUX
TEIbHOCTH, TEIUIOBHIE, SBIIGHUH B OKpYXarollel Mpupoae u
NpUOOPETEHH | 3JIEKTPOMArHUTHBIC, | TOBCEIHEBHOM JKU3HH, a  TakKxke
oro Mpu KBAHTOBBIC SIBIICHUA. |BBIBICHHUS (PU3WYECKUX OCHOB psja
W3Y4YEHUU HayuHblii METOL | COBPEMEHHBIX TEXHOJIOTHIA;

BCEro Kypca |IO3HaHUS U €ro = TPUMEHEHUus OCBOEHHBIX
busuKu peanuzanus B AKCTIIEPUMEHTAIbHBIX YMEHUM JUTSt

(U3UIECKUX
UCCIIC/TOBAHMSIX.
CBs3b (DU3HKH U
COBPEMEHHBIX
TEXHOJIOTUH B
o0nacTu nepenadn
uH(popMaluuy,
HHEPreTHKE,
TpaHCIIOPTE

ucciefoBaHus (hU3MYECKUX SBICHUH, B
TOM 4YHCJIC JIA TMPOBEPKHU THUIIOTE3 U
BBISIBJICHUS 3aKOHOMEPHOCTEH.

Pemienne pacu€rHpIx 3aga4, B TOM
YHClIe MPEAIOoJIaratoliuX HCIOJIb30BaHUE
¢u3n4yeckoil MoJenu M OCHOBAHHBIX Ha
COJICPKAHNU PA3IIMYHBIX pa3esloB Kypca
¢u3uku.  BeimomHeHnme M 3amuTa
TpYHIIOBBIX NI WHIWBHUYaJIbHBIX
IIPOEKTOB, CBA3aHHBIX C COAECPXKAHUEM
Kypca pusuku
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