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NOACHUTEAbHAS 3AMUCKA
OBLLUAfl XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «®U3UKA»

Kypc ¢usuku — cucreMoobpasywoIiuil s eCcTeCTBEHHO-HAy4YHbIX
y4eOHBIX MPEAMETOB, MOCKOJIbKY PU3WYeCcKHe 3aKOHBI JIEXKAT B OCHO- Be
NPOIECCOB U SIBJIEHUM, U3y4aeMbIX XUMHUeH, O1O0JI0OTuel, aCTPOHO- MUEN U
¢usnyeckoil reorpadpueid. Pusuka — 3TO NMpeSMeT, KOTOPbIA He TOJIBKO
BHOCUT OCHOBHOW BKJIaJI B €CTECTBEHHO-HAY4YHYI KapTUHY MHpPa, HO U
npeJocTaB/seT HauboJiee siCHble 06pa3lbl IPUMEHEHHUS HAy4YHOr0 MeTo/a
MO3HAHUS, T. €. Cnocoba TMOJIyYeHHs [AOCTOBEPHBIX 3HAHHUU O MHpE.
Hakonen, ¢usuka — 3TO MpeAMeT, KOTOpPbIA Hapsajy C JApPYyrUMU
€CTeCTBEHHO-HAyYHbIMU MpeAMETaMH JOKEH JaTh IIKOJbHHUKAM
npe/cTaB/ieHre 00 YBJIeKaTeJIbHOCTU HAYYHOTO UCCle- JOBaHUS U PaloCTU
CaMOCTOSITEJIbHOT'0 OTKPbITHSI HOBOTO 3HAHMUSI.

OgHa W3 MIaBHBIX 337a4 (QU3UYECKOTO 0OOpa3oBaHHUs B CTPYKType
06111ero 06pa3oBaHUs COCTOUT B POPMHUPOBAHUU €CTECTBEHHO-HAy4Y- HOU
rPpaMOTHOCTH M HMHTepeca K HayKe Yy OCHOBHOM MacChl 00ydYar- MIUXCH,
KOTOpBIE B JjajibHelIeM Oy 1y T 3aHATHI B CAMbIX pa3HO- 06pa3HbIX chepax
nedareJbHOCTU. Ho He MeHee BaXXHOH 3ajJlauel sIB- JIIETCS BbISIBJIEHHE U
NOATOTOBKA TAJAHTJWBBIX MOJIOABIX JIKOAEH [ TMPOAOJKEHHUs
0o6pa3oBaHUA U JajbHelllell npodeccuoHaJb- HOU [JeSTeJbHOCTU B
00JIaCTU eCTeCTBEHHO-HAy4YHbIX WCCAEeOBAaHUM U CO3JAaHUM HOBBIX
TexHoJsIorui. CorslacHO MNPUHATOMY B MeX/JyHa- POJHOM COOOIecTBe
ompejesneHuto, «kEcTtecTBeHHO-Hay4YHas rpa- MOTHOCTb — 3TO CIIOCOOHOCTh
yeJioBeKa 3aHMMaTb AaKTUBHYIO TpaX- JAHCKYI0 TO3UIHUI0O 10
0011leCTBEHHO 3HAYMMbIM BOIPOCAaM, CBSI3aH- HbIM C €CTECTBEHHBIMU
HayKaMH, U ero rOTOBHOCTb WHTEPECOBATBbCS €CTEeCTBEHHO-HAYYHBIMHU
ugesamMu. HayyHo rpaMOTHBIA 4YeJlOBEK CTPEMUTCA y4acTBOBaTb B
ApPryMEeHTUPOBAaHHOM  OOCYXJJeHUU TMpo- 0JieM, OTHOCSIIUXCS K
€CTeCTBEHHbIM HayKaM U TEXHOJIOTUSIM, YTO TPEOYeT OT HEro CjaeAyoLUX
KOMITIETEHTHOCTEMH:

—Hay4HO OO'bSICHATD SIBJIEHUS,
—OLlIeHUBaTh U MOHUMATb 0COGEHHOCTH Hay4HOTO UCCAe/J0BaHUS,
—HWHTEPNPEeTUPOBaTh JaHHbIE U HCIOJIb30BaTh Hay4yHbIE JOKa3a-

TeJIbCTBA /J151 TOJIyYeHUsI BBIBOIOB.»

U3ydeHne pu3UKU CIOCOOHO BHECTH pelIalo[ii BKIaJ B OopMU-
pOBaHME eCTeCTBEHHO-HAaYYHOU 'PAMOTHOCTH 06yYaroIIUXCsl.




LLEAW U3YYEHUA YYEBHOIO MPEAMETA «®OU3UKA»

Lenn nsyyeHusi GU3MKU Ha yPOBHE OCHOBHOT'O 061ero o6pa3oBa-
HUsl onpejiesieHbl B KOHIeNIMY NMpenojaBaHusl y4eOHOro mnpeMeTa
«Pur3nka» B 06paszoBaTeibHbIX opraHusanusax Poccuiickoit @ejnepa-
[[MH, peaM3yIIlMX OCHOBHbIe 001[e06pa30BaTe/bHble MPOTPAMMBI,
yTBepkAEHHOU pemeHreM Kosuternn MuHHCTEpPCTBA HPOCBELIEHUS
Poccuiickoit ®eneparyu, npotokos oT 3 Aekabps 2019 r. Ne [IK-4BH.

Lesnu usyyeHusi puU3nKU:

—npuobpeTeHre UHTepeca U CTPeMJIeHUs 00ydJaloUIuxcs K Hayd-
HOMY HW3Y4YEHWUIO NPUPOJbI, PAa3BUTHE HX HHTEJJIEKTYaTbHbIX
Y TBOPUYECKUX CIIOCOOHOCTEN;

—pa3BUTHE NPECTaBJEHUN 0 HAYYHOM MeTO/ie TO3HAHUS U GOpMU-
pOBaHUE UCCJIE/0BATENBCKOTO OTHOLIEHUS K OKPYKAIO UM sIBJIEe-
HUSM;

—dopMupoBaHKe HAyYHOI0O MUPOBO33PEHUS KaK pe3ysbTaTa U3y-
YeHHs] OCHOB CTPOEHHUsI MaTepuu U QyHJaMeHTAJbHbIX 3aKOHOB
busuky;

—dopmMupoBaHue npejcTaBIeHUA 0 poau QU3MKHU I Pa3BUTHUS
JIPYTHUX eCTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

—pasBUTHE IPECTABJIEHUN O BO3MOXKHBIX chepax OyAyLield mpo-
deccroHaNbHON JeATEeIbHOCTH, CBI3aHHOW € QU3UKOM, MOATro-
TOBKA K JlaJIbHEH1IIeMy 06y4YeHHI0 B 3TOM HallpaBJIeHHUH.
JlocTKeHMe 3THX LieJieil Ha YPOBHE OCHOBHOTO 06111ero 06pa3oBa-

HUS 06€eCreYuBaeTCs pellleHUEM CJIe[yI0IUX 3a/1ay:

—IpuobpeTeHre 3HAaHUH O JUCKPETHOM CTPOEHHH BeIecTBa, O Me-
XaHUYECKUX, TEMJIOBbIX, 3JIeKTPUYECKHUX, MAarHUTHBIX U KBAHTO-
BBIX SIBJIEHUSX;

—npuobpeTeHre YMEeHUN ONUChIBATh U 00bACHATL GU3UYECKUE SB-
JIEHUSI C UCII0JIb30BAHMEM T0JIy4YeHHbIX 3HAHUH;

—OCBOEHME METO/IOB pellleHUs] MPOCTEHLINX PACUETHBIX 337124 C UC-
M0JIb30BaHUEM (QU3UYECKHUX MOJiesied, TBOPYECKUX W TNPaAKTH-
KO-OpHEeHTHUPOBAHHbIX 33/1a4;

—pasBUTHE yMEHUH HA0JI10/1aTh TPUPOAHBIE SIBJIEHUS U BBINTOJTHATD
OTIBITHI, JIAGOPATOPHbIE PAGOTHI U IKCIIEPUMEHTAJIbHbIE UCCIE/0-
BaHUS C MCIIOJIb30BAaHMEM M3MEPUTEJbHBIX TPUGOPOB;

—O0CBOeHHE NMPUEMOB PaboThl ¢ UHPOpManHer GU3NIECKOTO Coziep-
»KaHWsl, BKJIIOYass UHGOPMAIUIO O COBPEMEHHBIX JIOCTHXKEHUSIX
$U3MKY; aHA/MINM3 U KPUTHYECKOE OLleHMBaHKe HH(OpMaluy;

—3HaKOMCTBO €0 chepamMu npodeccuoHaNTbHOM AesATEeIbHOCTH, CBSI-
3aHHBIMU C QU3UKOH, U COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHO-
BaHHBIMU Ha JIOCTHXKEHU X PU3UIECKON HAYKH.



MECTO YYEBHOIO MPEAMETA «®U3UKA» B YYEBHOM NAAHE

B coorBerctBUun ¢ ®Pr'OC 000 ¢usuka sBiseTcd 06s3aTeJbHbIM
npeAMETOM Ha YpPOBHE OCHOBHOTO o00miero o6pa3oBaHus. JlaHHad
nporpaMma npejycMaTpuBaeT usydeHne GU3UKHA Ha 6a30BOM YypOB- He B
06béMe 238 4 3a Tpu roja obydyeHHd mo 2 4 B HeZeaw B 7 U 8
KJlaccax 4 o 3 4 B HeJes110 B 9 ksacce. B TeMaTU4eCcKOM IJla- HUPOBAaHUU
g 7 1 8 KJIaccoB NpeJIoJaraeTcs pe3eps BpeMeHH, KOTOPbIM Y4YUTeNb
MOXKeT HCIO0JIb30BaThb [0 CBOEMY YCMOTpPeHHIO, a B 9 KJjacce —
MOBTOPUTEIBbHO-06006IIAIUN MOIYJIb.



COAEP)XAHUE YYEBHOIO MPEAMETA «®U3UKA»

7 Kaacc

Paspen 1. ®usurka U eé posib B IO3HAHUHU OKPYXKalollero Mupa
duzuka — Hayka o npupoze. ABnaeHus npupoasl (MC). dusuye-
CKHe SIBJIEHUs: MeXaHU4YeCKHe, TEIJIOBbIE, 3JIeKTPUYECKHe, Mar-
HUTHBIE, CBETOBbIE, 3BYKOBBIE.
dusuveckue BeJUUYUHbL. 3MepeHne pusnyeckux BeJMIuH. Pu-
3uyeckue npubopsl. [lorpemHocts u3MepeHuid. MexayHapoaHas
cucTeMa eJuHUILL.
Kak ¢usuka u gpyrue ecTeCTBEHHble HayKH HU3y4alOT MPUPOLIY.
EcTecTBeHHO-Hay4YHbIH MeTO/, IO3HAHUSA: HAOJ/10/leHUe, TOCTaHOBKaA
HAy4YHOr'0 BOIPOCA, BBIABMXKEHUE TUIOTE3, 3KCIEPUMEHT IO MPO-
BepKe TUIOTe3, 00bsCHEeHUe HabJwoJaeMoro siBjeHus. OmnucaHue
GU3UYECKUX BJIEHUH C TOMOIbI0O MOJIE/IEN.
AeMoHcTpanHu
1. MexaHU4ecKue, TENJIOBbIE, 3JIEKTPUYECKUE, MarHUTHLIE, CBe-
TOBbBIE SIBJIEHHUS.
2. ®usnyeckue MpUOOPHI U IpoLeAypa NPSAMbIX U3MePEHUH aHa-
JIOTOBBIM U IUPPOBBIM IPUOGOPOM.
JlaboparopHble paboTbI H OIBITBP
1. OnpegesieHre LieHbl [ieJIEHUS IIKaJbl W3MEPHUTEJbHOr0 IpH-
6opa.
. U3sMepeHue paccToOAHUN.
. UsmepeHue 06'bEMa KUJKOCTU U TBEPJOTO TeA.
. OnpeesieHre pa3MePOB MaJIbIX TeJ.
. UsMepeHue TeMnepaTypbl NpU MOMOLU KUJAKOCTHOTO TEPMO-
MeTpa U JaTYHMKa TeMIIEPATYPHI.
6. [IpoBesieHre uccaef0BaHUSA 110 IPOBEPKe TUIOTE3bI: JaJbHOCTD

MoJIETA MIApHKa, MYILEHHOT0 TOPU30HTa/IbHO, TEM GOJIbLIE, YEM
60JIbllIe BBICOTA MyCKa.

[S2NNC OV W]

Pa3[[e.)1 2. HepBOHa‘laJIbeIe CBE€JICHHA O CTPOECHHH BelleCTBa
CTpoeHHe BelleCTBA: aTOMbI U MOJIEKYJIbI, UX pPa3MepPhI. OHI)ITI)I,

AOKa3bIBallye JUCKPEeTHOe CTPOEHH e BellleCTBa.

1

2

MC — ajieMeHTBI cojiepKaHUsl, BK/IIOYAKOLMe MeXNpeJAMeTHbIe CBS3H,
KOTOpBIe NO/Ipo6Hee PACKPBITHI B TEMAaTUYECKOM IIJIAHUPOBAHHUH.

3/ech ¥ lasiee MPUBOAUTCS PaCIIMPEHHBIN epedyeHb JJabopaTOPHBIX pa-
60T U ONBITOB, U3 KOTOPOI0 YYUTeJb JieslaeT BbIGOp [0 CBOEMY yCMOTpe-
HUIO U C yYETOM CIIHCKa 3KCIIepUMeHTa/IbHbIX 33/JaHUH, pe/ijlaraeMbIX
B paMkax OI'3 no ¢pusuke.



JIBr>keHre dacTul, BellecTBa. CBA3b CKOPOCTU JABMXKEHHUS 4YacTHL, C
TeMnepatypoi. bpoyHoBckoe aBwxeHue, audPysus. Baaumoneit- cTeue
YacTUL, BellleCTBa: NPUTAKeHUeEe U OTTaJKUBaHUe.

ArperaTHble COCTOSIHHUSI BellleCTBa: CTPOEHHUE Ta30B, KUJKOCTeH U
TBEpAbIX (KPUCTA/UIMUYECKUX) TeJs. B3aMMOCBSI3b MeX/y CBOH- CTBaMH
BEelleCTB B  pasHbIX arperaTHbIX COCTOSIHUAX M HUX  aTOM-
HO-MOJIEKYJIAPHBIM CTpoeHHeM. OCOGEHHOCTH arperaTHbIX COCTOs- HUM
BO/IbL.

AemoHcTpaguu

1. Ha6uitoieHre GPOYHOBCKOTO JBUXKEHUSL.

2. Habnroaeuue nuddysumu.

3. Ha6nrogeHue siBJieHUN, O0OBACHAKIIUXCA MPUTSIKEHUEM WU

OTTaJIKUBAHUEM YaCTHI]| BEIIECTBA.

JlabopaTopHbie pab0ThI H OINBITHI

1. OueHka JjuaMeTpa aToMa MeTO/0M PsiJioB (C MCNOJIb30BaHUEM

doTorpaduii).

2. OnbITHI 10 HABJIIOAEHUIO TENJIOBOT'O paclIMpeHUs ra3oB.

3. OnbITHI IO OGHAPYKEHUIO JIENCTBUSA CUJI MOJIEKYJISIPHOTO NpH-

TSXKEHUS.

Pasges 3. [IBimpkeHHE U B3aUMOAEHCTBUE TE
Mexanuveckoe JBU>KeHHe. PABHOMepHOe U HepaBHOMepPHOe JIBU-
»keHue. CkopocTb. CpeiHsIsA CKOPOCTb NPU HEPABHOMEPHOM JIBUXKeE-
HUU. PacyéT nyTu U BpeMeHH JBHXKEHUSI.
fABseHne vHepuMU. 3aKOH MHEpPLUUU. B3aumogeicTBUe Tesl Kak
NpUYMHA U3MEHEHUsI CKOPOCTU JBHXKEeHUsI Tesl. Macca kak Mepa
MHepTHOCTHU TeJsia. [I1oTHOCTD BewecTBa. CBSA3b MJIOTHOCTH C KOJIU-
4YeCTBOM MOJIEKYJI B eIMHUIlE 06'bEMA BeIleCTBa.
Cusia Kak XxapaKTepUCTHKa B3auMoOJencTBusa Tes. Cuia ynpyro-
CTH Y 3aKO0H ['yka. 3MepeHUe cuJbl c IOMOLIbI0 JUHAMOMETpa. fB-
JleHUe TATCOTeHHUS U cuja TshkecTd. CHsla TSXKeCTH Ha [pYTrUX IJa-
HeTtax (MC). Bec Tesna. HeBecomocTb. CiioxkeHUe CHJI, HallpaBJeH-
HbIX 1O OAHOU mpsiMoil. PaBHoAelcTByOmasa cui. Cusia TpeHus.
TpeHue cko/bXKeHUS U TpeHUe NToKos. TpeHue B IPUPOJe U TEXHUKE
(MO).
AJemoHcTpaguy
1. HabutoeHre MeXaHUYEeCKOT0 IBMXKEHUS TeJla.
2. UsMepeHUe CKOPOCTH MPSIMOJUHENHOTO JIBUXKEHUSI.
3. Hab6stozieHue siBJIeHUS UHEPILUU.
4. HabnrojeHre U3MeHEeHHUsI CKOPOCTHU MPU B3aUMOJENCTBUU TeJl.
5. CpaBHeHHe Macc 0 B3aUMOZ,EUCTBUIO TeJl
6. C/i0’keHUe CUJI, HallpaBJIEHHBIX 10 OJHOW MPSIMOM.



JlabopaTopHeie pabOThI H ONBITHI
1. OnpesiesieHe CKOPOCTHM PaBHOMEPHOrO JBMXKeHMA (LIapuKa
B JKUJIKOCTH, MOJIeJIY 3JIeKTPHUYECKOT0 aBTOMOOUISA U T. IL.).
2. OnpepesieHye cpefijHed CKOPOCTH CKOJIbXKEHHUS OpycKa WJIM Lia-
pHKa 110 HAKJIOHHOM MJIOCKOCTH.
. OnpegeneHye NJIOTHOCTHU TBEP/OTO TeJa.
4. OnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb DPaCTSKeHUs (fe-
dopmManum) Npy>KUHBI OT NPUI0KEHHOU CUJIBL.
5. OnbITHI, IeMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbl TPEHUST CKOJIb-
>KeHMs1 OT CUJIbI JJaBJIeHHUsl U XapaKTepa COMPHKACAIOLMXCS 10-
BEpPXHOCTEM.

w

Pasgeun 4. laBsieHue TBEPAbIX TeJI, )XKUAKOCTEH U ra30B
JaBsenure. Cnoco6bl yMeHbLIEHUS U yBeJUYeHUs JaBjaeHus. [laB-
JieHUe rasa. 3aBUCUMOCTbD JlaBJIeHusI ra3a oT 06'b€Ma, TeMIlepaTyphl.
[lepenavya fmaBjeHUS TBEPABLIMU TeJAMH, XKUJIKOCTSIMU M ra3aMH.
3akoH [lackasnsa. [IHeBMaTHYeCKrMe MalllMHbI. 3aBUCUMOCTb JaBJie-
HUSA KUJKOCTU OT IIyOUHbL. ['mapocTtaThdeckuil napazgokc. Coob-
Harouiecs cocyibl. [uapaBanvyecKkue MexaHU3MBbI.
Atmocdepa 3emau u atMocdepHoe JaBieHue. [[pUduHbI Ccylie-
CTBOBaHUSA BO3JYIIHON 060si0uku 3eMuu. OnblT Toppuuennu. Us-
MepeHHe aTMOCPepHOro JaBjeHUsl. 3aBUCUMOCTb aTMOChepHOro
JlaBJIEHUS OT BbICOTHI HaJl ypOBHEM MopsL. [IpuGOPEI /11 U3MepeHus
aTMochepHOro JaBJIeHUs.
JleHicTBYE XXU/JKOCTH Y ra3da Ha NOTPYy>KEHHOE B HUX TeJio. BblTasi-
KuBawinasa (apxuMmeioBa) cuia. 3akoH Apxumesa. [l1aBanue Test.
BosgyxonsiaBaHue.
JeMoHcTpanuu
. 3aBUCUMMOCTbD JaBJIEHHUS ra3a OT TeMIepaTyphl.
. [lepenaya faByieHUs )KUJKOCThIO U Ta30M.
. Coobmaromiyecs CoCyibl.
. 'mapaBinyeckuit mpecc.
. [IposiBneHue nercTBUSA aTMOCHEPHOTO JaBJIEHUS.
. 3aBUCHMOCTb BBITAJIKUBAKIIEH CUJIbI OT 06'bEMA OTPYKEHHOUN
YacCTH TeJia U JIOTHOCTH KUIKOCTH.
7. PaBeHCTBO BBITAJIKMBAIOIEeN CUJbI BeCy BHITECHEHHOM KU /KO-
CTHU.
8. YcioBUe maBaHUs Tesl: MJIaBaHUE WJIW MOTPYy>KeHue TeJl B 3a-
BHUCHUMOCTH OT COOTHOILEHUS IJIOTHOCTEH TeJa U 3KUAKOCTH.
JlabopaTopHsie paboThI H ONBITHI
1. UccneoBaHue 3aBUCMMOCTH Beca TeJia B BoJle OT 06'bEMa Norpy-
JKEHHOU B 2KMJIKOCTb YaCTH TeJia.

AUl A WN



2. OnpejesieHue BbITAJKUBAIOIENH CUJbI, JeWCTBYIOLIEH Ha TeJo,
IIOTPY>KEHHOE B )KUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BbITAJIKUBAIOILEN CUJIbI, JEeUCTBYIO-
1el Ha TeJIO B )KMIKOCTH, OT MaccChl TeJia.

4. OnbIThl, [1eMOHCTPUPYIOIIME 3aBHCUMOCTb BbITAJKHBAOIEN CUJIBI,
JleMCTBYIOIell Ha TeJ0 B XXUJAKOCTH, OT 06'béMa MOrpy- KEHHOU B
JKUIKOCTb YAaCTU TeJia U OT IJIOTHOCTH JKHUAKOCTH.

5. KoHcTpyupoBaHUe apeoMeTpa WJIM KOHCTPYUMPOBAHHUE JIOAKU U
onpeieseHNe eé rpy30n0AbEMHOCTH.

Pazpen 5. Pabora 1 MomHOCTb. JHEprus

MexaHu4eckas paboTa. MOIIHOCTb.

[IpocThle MeXaHU3MBI: pbluar, 6JI0K, HAKJOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecus prlyara. [[pyuMeHeHue npaBuJa paBHOBECHS pblyara K 6JI0KY.
«3o0s10T0€e mnpaBuyao» MexaHukHW. KII/Jl mpocTbix MexaHusmoB. [IpocTbie
MeXaHU3MbI B ObITY U TEXHUKE.

MexaHuyeckas sHeprus. KuHeTuyeckass U NMoTeHLHaJbHAsA 3Hep- TUA.
[IpeBpalieHHe OJHOTO BUJA MeXaHWYeCKOW 3HEPruu B Jpyrod. 3aKoH
COXpaHeHUs 3HEPTUH B MEXaHUKE.

AeMoHcTpanHu

1. [IpyMepbl NPOCTHIX MEXAaHU3MOB.
JlabopaTopHsie pa60oThI H OOBITHI
1. OnpenesieHre paboThl CUJIBI TPEHUS NPU PABHOMEPHOM /JIBUIKe-
HUHU TeJla [10 TOPU30HTATbHON TOBEPXHOCTH.
2. UccnenoBaHue yCI0BHUM paBHOBECHS pblyara.
3. Usmepenue KII/l HAKJIOHHOM MJIOCKOCTH.
4. Vi3yyeHue 3aKOHA COXpPAaHEHUSI MeXaHUYeCKON 3HEPTUU.

8 Knacc

Pasjes 6. TemioBble SIBJAEHUS

OCHOBHbIE MOJIOXKEHUST MOJIEKYJITPHO-KUHETUYECKON TEOPUU CTPOEHHUS
BellecTBa. Macca ¥ pa3Mepbl aTOMOB U MoJjekyJa. ONbIThI,
NOATBEpK/Jalolie OCHOBHbIE MOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYE- CKOU
TEOPUU.

Mogenu TBEpAOro, >KUJAKOTO U ra3006pa3HOT0 COCTOSIHUM Bellle- CTBa.
Kpucrannnyeckue u amopénbie Tesna. OObsiCHEHHE CBOWCTB Tra3oB,
KUAKOCTEH W TBEPABIX TeJ Ha OCHOBE TIOJIOKEHHUH  MOJIEKY-
JISPHO-KUHETUYEeCKON Teopuu. CMayMBaHUe U KaNWJISPHbIE sIBJe- HUS.
TenuioBoe paclIMpeHue U CKaTHe.

TeMmnepaTtypa. CBsA3b TeMIepaTyphl CO CKOPOCTHIO TEMJIOBOTO JIBU-
>KEHHUS YaCTHUIL.



BHyTpeHHsAs 3Heprus. Cnoco6bl U3MeHEHUs BHYTpPeHHeH aHep- I'UM:
Telmjonepefaya M coBeplleHHe paboTbl. Buael Temonepepayu:
TEIJIONPOBO/JHOCTb, KOHBEKIIHS, U3JIyYeHHeE.

KosinyecTBO TemsoTel. Yje/bHasd TelJIOEMKOCTb BelllecTBa. Te-
IJIOOOMEH U TellJIOBOe paBHOBecHe. YpaBHeHHe TelJI0BOro 6asaHca.

[lnaBneHre U OTBep/eBaHUE KPHUCTAINUECKUX BELeCTB. Y/iesb-
Had TelJoTa NJaBJeHus. [lapoo6pasoBaHue U KoOHAeHcanus. Ucna-
penue (MC). Kunenue. YaenbHas TenjaoTa napoobpa3oBaHus. 3aBu-
CUMOCTb TeMIepaTypbl KHIIeHUS OT aTMOCHEpPHOro [aBJIeHHs.
Biia>kHOCTB BO3yXa.

JHeprus TOIJIMBA. Y/eJibHad TelJoTa CrOpaHus.

[IpuHnKMnbl paboThl TemoBbix JBuratesieid. KIIJI TemsoBoro
JABuraress. TensioBble ABUTATENM M 3allUTa OKpYyKalolled cpesbl
(MC).

3aKOH COXpaHeHHUd W NpeBpallleHUs 3HEePTrUU B TENJIOBBIX NPO-
neccax (MC).

AeMoHcTpanHu

1. Ha6uroieHMe 6pOYHOBCKOTO IBHXKEHHUS.

2. Habnwoaenue nudoysumu.
3. HabmozieHne siBJIeHUH CMa4YUBaHUsS WU KalWJJISAPHBIX SBJIe-
HUH.
4. HabtojeHHe TenJI0BOro pacliupeHus TeJl.
. U3MeHeHUe aBjieHUs ra3a Npy U3MeHeHUH 06'béMa U HarpeBa-
HUM WU OXJIQKeHUH.
. [IpaBu/1a ©3BMepeHUA TeMIepaTyphl.
. Buzipl Tensionepesayy.
. OxJy1ax/ieHre Npy COBEPIIEHUH PaboThlI.
9. HarpeBaHue npy coBeplieHUH Pa6OThl BHEUTHUMHU CHUJIAMHU.
10. CpaBHeHHUE TEMJ0EMKOCTEN pPa3/IMYHbIX BELIECTB.
11. Ha6tosieHre KUIeHusl.
12. Hab6sro/ieHMe TOCTOSIHCTBA TeMIlepaTyphbl IPH MJIaBJA€HUHU.
13. Mozieny TenJIOBbIX JIBUTATEJIEN.
JlabopaTopHsie paboThI H OOBITHI
1. OnbITHI IO OGHAPYKEHHUIO JeHWCTBHUSI CUJI MOJIEKYJIIPHOIO NpHU-
TSOKEHHS.
2. OnpITHI MO BbIPAIMBAHUIO KPUCTAJIJIOB IOBAapEHHOM COU WU
caxapa.
3. OnbIThl O HAGJ/IIOAEHUIO TEMJIOBOIO paclIMpeHUs ra3oB, XUJ-
KOCTe! U TBEPABIX TeJl.
4. OnpejesieHue 1aBJeHNS BO3/yXa B 6a/IJIOHE LIIIPUIA.
5. OnbITH], AEMOHCTPUPYIOILME 3aBUCHMOCTb JlaBJeHUsl BO3JyXa
OT ero 06'béMa U HarpeBaHUsI UJIN OXJIK/EHUSI.
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6. [lpoBepka runoTesb! JMHEHHON 3aBUCHMOCTH AJHUHbI CTOJI6HKA
KUJKOCTH B TEPMOMETPHUYECKOH TPYOKe OT TeMIIepaTyphl.

7. HabsrosieHre u3MeHeHHs] BHYTPEeHHEN Hepruu TeJja B pe3yJib-

TaTe Telionepeaadyn u pa6OTbI BHEIIHHUX CUJIL.

8. UcciemoBaHue siBJeHUS TernJioooMeHa npyu CMEHNHBAHHUH XO-

JIOJIHOM Y ropsiuer BOJbl.

9. OnpepesieHUe KOJMYECTBA TEIJIOThI, NOJYYEHHOrO BOJOH IpPHU

TEMJI00OMEeHe C HarpeThIM META/TUYECKUM [[UTHHAPOM.
10. OnpepesieHue yJie/IbHOW TEMJIOEMKOCTU BellleCTBa.
11. UccnesoBaHue npoLecca ucrnapeHus.
12. OnpepesieHre OTHOCUTENBHOM BJIAXXHOCTU BO3JyXa.
13. OnpepesieHue yJie/IbHOW TENJIOTHI MJ1IaBJIEeHUA JIbJA.

Pasgen 7. dnekTpudecKkre U MarHUTHbBIE sIBJIEHUS

JsekTpu3anus Tes. [[Ba poJia aJieKTPUYECKUX 3apsiioB. B3aumo-
JleliCTBHe 3apshKeHHbIX Tes. 3akoH KysioHa (3aBUCHUMOCTB CHUJIBI
B3aMMO/IeHCTBUS 3apsIP)KEHHBIX TeJ1 OT BEJIMUMHBI 3apsiJIOB U pacCTo-
SHUSL MEX/1y TeJlaMu).

JyiekTpuyeckoe mnoJie. Hanps»KEHHOCTb 3JIEKTPUYECKOTO MOJIs.
[IpuHIUT Cyneprno3nuuy 3JIeKTPUYECKUX 1oJiel (Ha KayeCTBEHHOM
ypOBHE).

Hocurenn anekTpruyeckux 3apsAA0B. JJieMeHTApHBIN 3J1eKTpU4e-
ckul 3apsaj. Ctpoenue atoma. [[poOBOAHUKY U IU3IEKTPUKHU. 3aKOH
COXpaHeHHUs 3JIEKTPUYECKOr0 3aps/a.

JJIeKTpUYECKUH TOK. YCJI0BUSA CYLeCTBOBAHHS 3JIEKTPUUYECKOTO
TOKa. ICTOUHUKM NMOCTOSAHHOTO TOKa. [ledCTBHUS 3JIEKTPUYECKOTO
TOKa (TelJI0BOe, XUMHUYECKOE, MarHUTHOE). JJIeKTPUIECKUNA TOK
B ’KMJIKOCTSIX U ra3ax.

JnekTpuyeckas yenb. Cuia Toka. JJIeKTpUIYeCKoe HanpsiKeHUe.
ConpoTuBJ/IEHHE IPOBOJAHUKA. Y eJIbHOE CONPOTHUBJIEHUE BELECTBA.
3akoH Oma gJig yyacTka nend. [locieoBaTesbHOE U TapasiiesibHOE
coeZilMHeHNEe TPOBOJHUKOB.

PaboTa ¥ MOLIHOCTb 3JEeKTpUUEecKoro Toka. 3akoH Jhxoyas—
JleH1a. JJIeKTpUYECKHe LIeNH U MOTPeOUTEU 3JIeKTPHUUeCKOM IHep-
ruu B 6b6ITy. KopoTKoe 3aMbIKaHUe.

[locTosiHHBIE MarHuThbl. B3auMogelcTBHE MOCTOSTHHBIX MarHu-
TOB. MarHuTHOe noJie. MarHuTHoOeE 1noJie 3eMJIM U €ero 3HaYeHue JJisl
>KU3HU Ha 3eMie. OnbIT IpcTesa. MarHUTHOE I0JIe 3J1EKTPUYECKOT 0
ToKa. [IpuMeHeHUe 371eKTPOMAarHUTOB B TeXHUKe. /JlelicTBue Mar-
HUTHOTO I10JIs1 HA TPOBOJHUK C TOKOM. DJIEKTPOABUraTe b IOCTOSIH-
HOro ToKa. Mcmosib30BaHUE 3JIEKTPOABUTaTesed B TEXHUUYECKUX
YCTPONCTBAX U Ha TPAHCIIOPTE.



OnbiTel @apajes. fBjaeHMEe 3JIEKTPOMAarHUTHON UHAYKLIMH. [Ipa- BUIO
JleHna. 3JnekTporeHepatop. CIoco6bl TMOJIyYeHHUs] 3JIEKTpUYe- CKOHU
3HEPTrUU. JJIEKTPOCTAHLIMH HAa BO306OHOBJISIEMbIX UCTOYHHUKAX 3HEPTHH.

AJemoHcTpanun

1
2
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9.

10

11.
12.
13.
14.
15.
16.

17.

18

19.
20.
21.
22.
23.
24.

25

. JJIeKTpU3aLus TeJl.
. /lBa poZia 3/7IeKTPUYEeCKHUX 3apsloB M B3aWMOJeHCTBHe 3aps-
YKEHHBIX TeJl.

. YCTPOWCTBO U JeHCTBHE 3JIeKTPOCKOTIa.

. JJleKTpocTaTU4ecKas UHAYKLHSL.

. 3aKOH COXpaHeHHU 3JIeKTPUIEeCKUX 3apsAJ0B.

. [IpOBOAHUKY U AW3JTEKTPUKH.

. MogenvpoBaHue CUJIOBBIX IMHUN 3/IEKTPUYECKOT0 MO,

. UCTOYHMKM NOCTOSTHHOTO TOKA.

JleficTBHA 371eKTPUYECKOT 0 TOKa.

. JJIeKTpHUYECKUH TOK B >KUJAKOCTH.

l'a30BbI pasps,.

W3MepeHue CUJIBI TOKA aMIIEPMETPOM.

H3MepeHue 3/1eKTPUIECKOTI0 HANIPS>KeHHsI BOJIbTMETPOM.

PeocTaT 1 MarasuH conpoTHUBJIEHUH.

B3auMo/ielicTBHe NOCTOAHHBIX MarHUTOB.

MojieslMpoBaHMe HEBO3MOXXHOCTHU pasJ/iesieHUsl I0JII0OCOB Mar-
HHUTAa.

MopenMpoBaHyMe MarHUTHBIX [TOJIeW MOCTOSHHBIX MarHUTOB.

. OneIT ApcTena.

MarHuTHoe noJjie ToKa. JJIeKTPOMAarHuT.

JleficTBHEe MarHMTHOTIO M10JIS HA TPOBOJHUK C TOKOM.

JJIeKTpoJBUTaTe b IOCTOSTHHOTO TOKA.

HccnenoBaHue ABJIeHUS 3J1eKTPOMAarHUTHON UHAYKIMH.

OnbiTel Papajyes.

3aBUCUMOCTb HaNpaBJeHUs] UHAYKLMOHHOIO TOKA OT yCJOBUU
€ro BO3HUKHOBEHMS.

. JJIeKTporeHepaTop NOCTOSHHOTO TOKa.

JlabopaTopHsie paboThI H OOBITHI

1.

OnbITH 10 HAGJIIOLEHUIO 3JIEKTPU3ALUM TeJ UHAYKLHEH U pu

COTIPUKOCHOBEHHH.

. UccnenoBaHue [edCTBUS 3JIEKTPUYECKOTO MOJIsI HA MPOBOJHU-
KU U JU3JIEKTPUKU.

. Cbopka 1 npoBepKa paboThl 3JTEKTPUIECKOHN MU OCTOSIHHOTO
TOKa.

. U3MepeHue U1 perysimpoBaHue CUJIbI TOKA.



5.

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.
21.

M3mMepeHue U pery/MpoBaHUe HaNpsXKeHUs.

6. UcciefnoBaHne 3aBUCUMOCTH CHJIbI TOKa, MAYILEro 4depes pe-
3UCTOD, OT CONPOTHUBJIEHUS] PE3UCTOPA U HANPSDKEHUS Ha pe3u-
CTOpe.

7. ONbITHI, JEMOHCTPUPYIOILUE 3aBUCUMOCTb 3JIEKTPUYECKOTO CO-
NPOTHUBJIEHNSA NPOBOJHUKA OT €ro JAJHHBI, IJIOIAAHN Nonepey-
HOT'O CeYeHUsl U MaTepHaJa.

8. [IpoBepka npaBuJa CA0XKE€HUS HANPSHKEHWH NpPU NocJeloBa-
TeJIbHOM CO€JJUHEHUHU [JIBYX PE3UCTOPOB.

9. [IpoBepka npaBuJa AJs1 CUJIbl TOKA NPU Mapajie]bHOM COefr-
HEHUU Pe3UCTOPOB.
OnpejesieHue paboThl 3JIEKTPUYECKOTO TOKA, UAYLIEro yepes
pesucTop.
OnpefiesieHMe MOILHOCTH 3JIEKTPUYECKOTO TOKa, BbIJeNeMOH
Ha pe3ucTope.
HUccnenoBaHne 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO Yepes3 JaM-
MIOYKY, OT Hallps>KeHUs Ha Hell.
Onpepenenue KI1/l HarpeBaTes.
HccnepoBaHMe MarHUTHOI'O B3aUMO/IeICTBUSA IOCTOSHHBIX Mar-
HUTOB.
M3yyeHHe MarHWTHOIO MOJIl NMOCTOSIHHBIX MarHUTOB NpPH HX
00beJMHEHNHU U Pa3/e/leHUHU.
UccnenoBanue fAelCTBUA 3J1eKTPUYECKOTO TOKAa HA MarHUTHYIO
CTpEJIKY.
OnbIThI, JeMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIbI B3aUMOJEH-
CTBUS KaTYUIKU C TOKOM U MarHWTa OT CUJIbl TOKA U HallpaBJie-
HUSA TOKa B KaTyLIKe.
W3y4yeHue JelCTBHUA MarHUTHOTO [10J11 HA IPOBOJAHUK C TOKOM.
KoHcTpyupoBaHue 1 n3yuyeHue paboThl 3JIEKTPOABUTATEJIS.
W3amepenue KII/| anekTpoABUraTebHON YCTAHOBKH.
OnbITHI IO UCCJIEOBAHUIO ABJIEHUSA 3JIEKTPOMAarHUTHON UHAYK-
LIMU: UCCJIelOBaHe U3MeHEeHN! 3HaYeHUs U HalpaBJieHus WH-
JYKIIMOHHOTO TOKa.

9 Knacc

Pazgen 8. MexaHU4eCKHE SIBJIEHUS

MexaHu4eckoe ABHUXEHHe. MaTepMaanaﬂ Touka. CucTtemMa OT-

cyéta. OTHOCHUTENIbHOCTh MEXaHUYECKOTO ABUXEHUA. paBHOMepHOE
HpHMOJIHHEI;‘IHOB ABHUXKEHHeE. HepaBHOMepHoe l'[pHMOJIPIHefIHOE ABU-
KeHue. Cpe[{HHH W MIrHOBEHHAad CKOPOCTb TeJia IIPH HEpAaBHOMEP-
HOM /[IBUXXE€HHHU.



YckopeHnue. PaBHOyckOpeHHOe NpsiIMOJIMHEeHOe JiBUeHUue. CBo-
6oaHOoe nazieHue. OnbIThI [anues.

PaBHOMepHOe JBM>KeHHe 110 OKPY>KHOCTHU. [leprof 1 yactoTa 06-
paueHus. JInHelHasa U yryoBasi CKOPOCTH. lleHTpocTpeMuUTeIbHOE
yCKOpEeHHe.

[TepBrii 3akoH HbioToHa. Bropoit 3akoH HerioToHa. TpeTuil 3a-
kOH HbloToHa. [IpyHIMNI Cynepno3uLuU CUI.

Cusa ynpyroctu. 3akoH 'yka. Cujia TpeHus: cujia TPEHUS CKOJIb-
»KeHHs, CUJIa TPEHHUA NOKOs, APyTUe BU/bl TPEHHUS.

Cuia TAXKeCTU U 3aKOH BCEMUPHOTO TATOTEHHUA. YCKOpeHue CBO-
6onHOTrO MageHus. [[BmxkeHue mianeT Bokpyr Cosnna (MC). [lepBas
KOCMHYecKasl CKOpoCcTb. HeBecoMOCTb U eperpyskH.

PaBHOBecHe MaTepHUa/bHOW TOYKH. AGCONIIOTHO TBEPJOE TEJO.
PaBHOBecue TBEpAOro Tesa C 3aKpeIJIEHHON OCbl0 BpalleHus. Mo-
MEHT CUJIBL LleHTDp TsKecTH.

WmMmnysbc Tena. U3MeHeHue umIyJ/bca. UMnysbc cuibl. 3aKOH
coxpaHeHHUd UMy ibca. PeaktuBHoe aBmwxkenue (MC).

MexaHn4eckasi paboTa U MOIIHOCTb. Pa6oTa CUJI Ts>KeCTH, yIpy-
rocty, TpeHus. CBA3b 93HepPruu U paboTel. [loTeHManbHas 3HEPTUSA
TeJia, IOJHATOrO HaJ| IOBEPXHOCThIO 3eMJH. [loTeHIIManbHasA 3Hep-
rusl CKaTol NpyxuHbl. KuHeTHu4eckas sHeprus. TeopeMa o KHHe-
TUYeCKOU 3Hepryuu. 3aKOH COXPaHEeHUsI MeXaHU4eCKON IHepruM.

AemoHcTpaguu

1. Ha6mo,ae}me MeXaHH4eCKOro ABHUXXEHHUA TeJla OTHOCHTEJIbHO

Pa3HbIX TeJ OTCYéTa.

2. CpaBHeHHe NyTel U TPaeKTOPUM JBUXKEHHUS OJHOTO U TOrO e

TeJla OTHOCHUTEJ/IbHO PA3HBIX TeJl OTCYETa.

3. U3MepeHHe CKOPOCTH M YCKOPEHUA NPAMOJUHENHOTO JBHXKe-

HUSI
4. ViccnefoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABUXKEHUSL.
5. HaGsroieHre ABMKEHUS TeJa 0 OKPY>KHOCTH.

6. Ha6stojleHe MeXaHU4YeCKUX SIBJIEHWUH, MPOUCXOAAINX B CH-

creMe oTcuéTa «TesieXKa» MPU eé paBHOMEPHOM U YCKOPEHHOM

ABUXEHHWH OTHOCUTEJIbHO KabuHeTa (l)I/ISI/IKI/I.

7. 3aBUCUMOCTbD YCKOp€HHA TeJia OT MACChI TeJa U ﬂeﬁCTBy}OLueﬁ

Ha Hero CUJbI.
8. Ha6moieHe paBeHCTBA CUJI TPY B3aUMO/JIEUCTBUM TeJL.
9. U3MeHeHHUe Beca TeJsla IPU YCKOPEHHOM JIBUXKEHUU.
10. [lepenavya uMnyJibca Mpu B3aUMOJEHUCTBUU TeJl.
11. llpeo6pa3oBaHus IHEPTUH NIPU B3AaUMO/EHCTBUH TeJI.
12. CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMO/EHCTBUHU.



13. CoxpaHeHHe UMIyJibCa MPU aGCOJIOTHO yHPYroM B3auMOJei-
CTBUU.
14. HabsroieHe peaKTUBHOTO JIBUXKEHUS.
15. CoxpaHeHNe MeXaHUY€eCKOW SHEePTUHU TPU CBOGOJHOM MaJIeHUH.
16. CoxpaHeHHe MeXaHUYeCKOW 3HepPruu MpU JABHXKEHUU TeJia o7,
JleICTBHEM NPYKUHBI.

JlabopaTopHbpie paboThI H OINBITHI

1. KoHcTpyupoBaHUe TpaKTa /iJil pa3roHa U JaJibHEWILEero paBHoO-
MEepPHOTO JBUXKEHUS LIapHKa WU TeJeXKU.

2. OnpepesieHue cpeiHEH CKOPOCTH CKOJIbXKEHUS OpycKa WU JIBU-
YKeHMs lIapyuKa 110 HaKJIOHHOH MJIOCKOCTH.

3. OnpenesieHUe YCKOPeHHUS TeJsla MPU PaBHOYCKOPEHHOM JiBUXKe-
HUU 10 HAKJIOHHOM IJIOCKOCTH.

4. UccnepoBaHue 3aBUCUMOCTHU YTH OT BpeEMEHHU NIPU paBHOYCKO-
PEHHOM /IBI>KEHUH 6e3 HayaJIbHOM CKOPOCTH.

5. [IpoBepka rumoTe3bl: €CM HPU PAaBHOYCKOPEHHOM /[IBHXKeHUHU 6e3
Haya/IbHOM CKOPOCTU MYTH OTHOCATCH KaK psiji HEYETHBIX YUCEJ, TO
COOTBETCTBYIOIIME IPOMEKYTKHA BpEMEHHU O/IMHA- KOBBI.

6. UcciefoBanme 3aBUCMMOCTH CUJIbI TPEHUSA CKOJIBXKEHUS OT CH-
JIbl HOPMaJIbHOTO J1aBJIEeHHUS.

7. OnpeneneHue ko3dPuieHTa TPeHUs CKOJIbXKEHU .

. OnpenesieHue XKECTKOCTU NPYKUHBL.

9. OnpenesieHue paboOThl CUJIbI TPEHUS [IPU PABHOMEPHOM JIBHXKe-
HUHU TeJla [10 TOPU30HTATbHON TOBEPXHOCTH.

10. OnpeneneHre pabOThI CUJIBI YIPYTOCTH NPH MOABEME Trpys3acC
HCII0JIb30BaHHWEM HEIMO/BUKHOI'O U NOJBUKHOTO GJIOKOB.
11. U3yyeHne 3aKOHA COXpaHEHHUS IHEPTUHU.

o

Pasges 9. MexaHH4YecKHe KoJie6aHHUA Y BOJHbBI
Kosie6aTenbHoe aBmxkeHne. OCHOBHbIe XapaKTEPUCTUKHU KoJieba- HUM:
NEepUOZ, 4YaCTOTa, aMIUIUTyAa. MaTeMaTUYeCKUH ¢ NPYXKHUH- HBbIU
MaATHUKH. HpeBan_LeHHe JHEepruu npu KOJ’[e6aTeJ’IbHOM ABHU- YKEHHHU.
3aTyxatoliue KosebaHus. BoIHYK/IeHHbIe KoJiebaHus. Pe3oHaHC.
MexaHu4yeckue BOJIHbI. CBOMCTBA MeXaHUYECKUX BOJIH. HpO- JAOJIbHbIE
Y nolepevHble BOJIHBL /[JIMHA BOJIHBI U CKOPOCTH €€ pac-
npocTpaHeHUsl. MexaHU4YeCKUe BOJIHbI B TBEPJIOM TeJle, ceicMuyYe-
ckue BoJsiHbl (MC).
3Byk. [poMKOCTb 3ByKa U BbIcOTa ToHa. OTpakeHue 3ByKa. UH-
dpasByK U yJIbTPA3BYK.



AJemoHcTpaguu

1. HabsiroieHre KoJie6aHUM Tesl TOJ JAeHCTBUEM CHJIbI TSKECTH
Y CUJIBbI YIIPYTOCTH.

2. HabnrogeHue kosiebaHUl rpy3a Ha HUTH U Ha NPY>KUHe.

. HabsroieHne BBIHYK/JeHHbIX KOJIE0AaHUN U pPe30HaHCa.

4. PacnpocTpaHeHUe NPOJAOJbHBIX U NONEpPeYHbIX BOJIH (Ha Moje-
Jn).

5. HabusitoeHre 3aBUCMMOCTH BbICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYeCKHI pe30HaHC.

JlabopaTopHbpie paboThI H OINBITHI

1. OnpeneneHue 4acTOTHI U NepUoJa KojlebaHUN MaTeMaTH4YeCcKo-
ro MasiTHHUKA.

2. OnpepesieHre 4YacTOThI U epUo/a KoJebaHUul NPyKUHHOTO Ma-
SITHUKA.

3. UcciemoBaHue 3aBUCHMOCTH IIepUO/ia KOJIeOaHUH TOABEIeHHO-
ro K HUTU rpy3sa OT JJIUHbI HUTH.

4. UccrepoBaHue 3aBUCHMOCTH NepUOJa KOJeOaHUN MPYKUHHOTO
MasiTHUKA OT Macchl Ipy3a.

5. [IpoBepka He3aBUCUMOCTH MepuoJa KoJiebaHUM rpysa, mojBe-
LIEHHOTO K HUTH, OT Macchl I'py3a.

6. ONBITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTDb lTepuoja KoaebaHun
NPYKUHHOI'O MasTHUKA OT MacChl rpy3a U KECTKOCTH Mpy-
YKHHBI.

7. 3MepeHUe yCcKOpeHHsI CBOGOLHOTO MaleHusl.

w

Pazgest 10. dsieKTpoMarHuTHOE MOJIie U 3JIeKTPOMarHUTHBIE BOJIHBI
JJIeKTpOMarHuTHOE ToJie. IJJIEKTPOMarHuTHbie BOJIHBL. CBOWCTBA
3JIEKTPOMAarHuTHbIX BoJH. IllKajsa 2/IeKTpOMAarHUTHBIX BOJIH. MHc-
MOJTb30BaHME 3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.
JJleKTpoMarHuTHasi npupoja cBeta. CKOpocTh CBeTa. BosHOBbIe
CBOMCTBa CBETAa.
JeMoHcTpanuu
1. CBOMCTBA 3JIEKTPOMAarHMTHBIX BOJIH.
2. BosiHOBBIE CBOMCTBA CBETA.
JlabopaTopHbie pab0oThI H ONBITHI
1. i3y4yeHue CBOUCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MO-
O6uIbHOTO TesepoHa.

Pa3sjien 11. CBeTOBBIE IBJIEHHS

JlydeBast MoJieib cBeTa. UcTouHMKH cBeTa. [IpsimosinHeliHOe pac-

npocTpaHeHue ceeta. 3aTMeHust CostHia u JlyHol. OTpaXkeHue CBe-
Ta. [l710cKoe 3epkasio. 3aKOH OTpakKeHHs CBeTa.



[IpenomeHue cBeTa. 3aK0OH npesioMyaeHUs cBeTa. [loJiHOe BHY- TpeHHee
OoTpakeHHe cBeTa. Mcnosib30BaHUe MOJHOTO BHYTPEHHErO OTpaXKeHUs B
ONTUYECKUX CBETOBO/IAX.

Jluuza. Xox saydeit B sivH3e. OmTuueckas cucreMa ¢oToammapa- Ta,
Mukpockona u Teseckona (MC). [1a3 kak onTuYeckas CHCTEMa.
B/M30pyKOCTh U 1aIbHO30PKOCTh.

PasnoxeHue 6esioro cBeta B cuekTp. OnbiTel HhioToHa. Ciioxe-

HUe CIIeKTpaJbHbIX LIBETOB. /lucrnepcus cBeTa.
AJemoHcTpanun
1. [IpAMoauHeNHOE pacnpoCcTpaHeHUe CBeTa.
2. OTpaxkeHHe cBeTa.
3. [losnyyeHre U306pakeHUH B MJOCKOM, BOTHYTOM M BBINYKJIOM
3epKaJax.
. [IlpenomsieHue cBeTa.
. OnTu4yeckuit CBETOBOJ,
. Xoz siydelt B cobupaloleil nH3e.
. Xoz siydelt B paccerBalollel JUH3e.
. [TosryyeHre n306pakeHUH € MOMOILbIO JIUH3.
. [IpuHuun feiictBus ¢oToamnnapaTa, MUKPOCKONA U TeJECKO-
mna.
10. Mogesib r1asa.
11. PaszioxeHue 6e10T0 CBeTa B CIIEKTP.
12. [lony4yeHue 6eyi0ro CBeTa IPU CJI0KEHUU CBETA Pa3HbIX [|BETOB.
JlabopaTopHsie paboThI H OOBITHI
1. UccnefoBaHue 3aBUCUMOCTH yIVIa OTPaXKeHHsI CBETOBOrO Jiy4a
OT yIJIa NaJleHUsl.
2. U3ydeHue XxapaKTEpPUCTUK U300pakeHUs IpeMeTa B [JIOCKOM
3epkaiie.
3. UcciepoBaHue 3aBUCMMOCTH yTIJla IPeJIOMJIEHUS] CBETOBOTO JIy-
ya OT yIJla Na/leHUs Ha TPaHUle «BO3AYX—CTEKIIO».
4. losiyyeHe U306paXKeHU M € MOMOIIbIO COOUparoIlel JTUH3bL.
5. OnpeneneHue GOKYCHOTO pacCTOSHUSI U ONTHUYECKOM CUJIbI CO-
6uparollei JUH3bI.
6. ONBITHI 110 pa3JioKEHUI0 6eJ1I0T0 CBeTa B CIEKTP.
7. OnbITHI 10 BOCOPHUSTHIO 11BETa IPEAMETOB PHU UX HABJIOJeHUU
yepes LBETOBbIe QUIBTPHI.

O 0 3 O Ul b

Pazgen 12. KBaHTOBEIE SIBJIEHUSA
OneiTel Pe3epdopa v nyianetapHas Mo/iesib aToMa. Mosiesb aTo-
Ma bopa. UcnyckaHue U norJioleHde cBeta aroMoM. KBaHThl. JIu-
HelyaTble CIEKTPHI.
PagnoakTuBHOCTb. Anbda-, 6eTa- U raMMma-usaydenus. CTpoe-
HUe aTOMHOTro g/pa. HykyiioHHaa Mozesbs aToMHoOro fgpa. UsoTonsl.



PasnoakTuBHble mnpeBpalleHud. [lepuos mosypacnajia aTOMHBIX sep.
fAnepHble peakuud. 3aKOHbI COXpaHEHHUS 3aps0BOrO M MacCOBO- TO

Yyuces. JHEpPryus CBA3M aTOMHBIX sfep. CBA3b Macchl U d3HepPruu. Peakuuu

CUHTe3a U AesieHusd sajep. Ucrounuku sHepruu CosHua v 38€37 (MC).
Anepnas osHepretuka. /JleMcTBUSA paJMOAKTUBHBIX H3Jy4YeHUH Ha

»KuBble opraHuambl (MC).
AJemoHcTpanun

. CIeKTphI U3/Iy4YEeHUs U MOIJIOLEeHUS.

. CleKTpbI pa3/IMYHbIX FA30B.

. CnekTp BoZopoJa.

. HabnroneHue TpekoB B kaMepe BusibcoHa.

. PaboTa cuéTurka MOHU3UPYIOIUX U3TYIEHUH.

. PerucTtpauusa usny4eHUs NPUPOJHBIX MUHEPAJOB U NMPOAYK-

TOB.

JlabopaTopHsie paboThI H OOBITHI

1. HabstoieHre CIUIOMIHBIX W JIMHEHWYAThIX CHEKTPOB HU3Jyde-
HUSL

2. UccinenoBaHue TPeKOB: U3MepeHHe 3HepPruM 4YacTHULbl IO TOP-

Mo3HOMY nyTH (110 oTorpadusm).
3. UsMepeHue paiuoaKTUBHOTO QOHA.

N Ul A WN

[ToBTOpHTE/NLHO-06061IAIOIUN MOAY/TH

[ToBTOPUTENBbHO-0600IAIINN  MOAYJIb MNpeJHAa3HAuYeH [ CH-
CTeMaTH3allMd W 0606IIeHUs] MPeAMETHOTO COJlepXKaHUsl M OIbITa
JlesITeJIbHOCTH, TPUOGPETEHHOTO MPU U3yYeHUH BCero Kypca ¢usu- Ku, a
TaK)Ke JiJIs1 MOATOTOBKM K OCHOBHOMY I'OCYyZlapCTBEHHOMY 3K- 3aMeHY 0
¢dusuke A5 06ydaOLMXCS, BbIOPABIIUX 3TOT Y4eOHbBIN NpesMeT.

[Ipy1 U3yyeHUHU JAaHHOTO MOJYJISl peaju3yoTcs U CUCTeMAaTU3U- PYIOTCS
BU/JIbl J1eSITeIbHOCTH, HA OCHOBE KOTOPBIX 0OecrneyrMBaeTCsl JOCTUXKEHUe
npeAMETHBIX U MeTalpeMeTHbIX JITAHUPYEMbIX pe- 3yJIbTaTOB 00y4YeHUs,
dbopMupyeTCcs ecTeCTBEHHO-Hay4YHasi TPaMOT- HOCTb: OCBOEHHE Hay4YHbBIX
METOJIOB HCCJIe[JOBaHUSl SIBJEHWU NPUPO- Abl U TEXHUKH, OBJIaJeHUE
YMEHUSAMU OOBSICHATH PU3NUECKUE SB- JIEHUs, MPUMEHss MOJy4YeHHbIe
3HaHUd, pewaTb 3a4ayd, B TOM 4YHUCJe KayecTBEHHble U
3KCNEpUMEHTAJIbHbIE.

[I[pyHIMNMAIbHO [AeATEJbHOCTHBIM XapaKTep JaHHOro pasjeJsa
peasu3dyeTcss 3a CYET TOrO, YTO Yyyallliecsl BbINOJHSOT 3aJlaHUs, B
KOTOPBIX UM MpeJjlaraeTcs:



6 Ha OCHOBeE IOJIyYeHHbIX 3HAHUN paclo3HaBaTh U Hay4YHO 00bsiC- HATH
dusuYecKue SIBJIeHUS B OKpYXKalOLled MpPUpPOJe U TOBCeJ- HEBHOU
JKU3HU;

6 KCIOJIb30BAaTh HAy4YHble METOJbl HCCJIeJOBaHUS (PU3NYECKUX SIB-
JIEHW#, B TOM 4YHCJIe [AJs NMPOBEPKU TUIOTE3 U IOJyYeHUs Teope-
THYECKHUX BbIBOJIOB;

6 00BACHATh HAyYHbIE OCHOBBI HAaO0JIe€ BaXKHBIX JOCTHXKEHUN CO-
BpPEMEHHBIX TEXHOJIOTHUN, HAPUME]D, MPAKTUYECKOTO HCII0JIb30-
BaHUS Pa3JIMYHbIX UCTOYHMKOB 3HEPrHU HA OCHOBE 3aKOHa Ipe-
BpallleHUs1 U COXpaHEHU s BCeX U3BECTHBIX BU/I0B aHepruu. Kaxkas us
TEM JJAaHHOTO pas/iesia BKJIKYaeT 3KCIIepUMeHTaIbHOE

vcciaeZijoBaHMe  o6ob6iarollero  xapakrepa. Pasjgen  3aBepiuaeTcs

NpoBeZileHHeM JIMarHOCTUYEeCKOW M OIeHOYHOM paboThl 3a Kypc oOcC-

HOBHOH IIKOJIBI.



NMAAHUPYEMbIE PE3YABTATbI OCBOEHMA
YYEBHOIO MPEAMETA «®U3UKA»
HA YPOBHE OCHOBHOI'0 OBLLLEN0 ObPA30BAHMUA

UsyueHue ydeGHoro mnpeamera «Pu3vka» Ha YPOBHE OCHOBHOIO
o611ero o6pasoBaHus JOMKHO 06ecledYuBaTh JOCTHKEHHE CJIelylo- IIHX
JINYHOCTHBIX, MeTalnpeAMeTHbIX W IpeJMeTHbIX 006pa3oBaTesb- HBbIX
pe3yJIbTaToB.

AMYHOCTHbIE PE3YABTATDI

IlaTproTHYecKoe BOCIHTAHHE:.

—TIposiBJIEeHHEe UHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO
poccuiickon pu3ndyecKkon HayKHu;

—IIeHHOCTHOE OTHOIIeHUe K [JOCTUXKEHUSIM POCCUHCKUX Yué-
HbIX-QU3HUKOB.

I'paxxpaHckoe H JyXOBHO-HPaBCTBEHHOE BOCIHUTAHHE.
—TrOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B 0GCY>K/[eHUH 00IeCTBEHHO-
3HAYUMBbIX U 3THYECKUX MPOOJIEM, CBI3AaHHBIX C MPAKTUIECKUM

NpUMeHeHHUEeM JOCTHXKeHUN QU3UKY;

—O0CO3HaHHe BaXXHOCTHU MOPaJbHO-3TUYECKUX MNPUHLUIIOB B Jes-
TEeJIbHOCTU YUEHOTO.

JcreTHYecKOe BOCIIHTAHHE:.

—BOCIPUATHE 3CTETUYECKUX KaueCcTB PU3NUECKONU HAYKH: €€ rap-
MOHHMYHOTO IIOCTPOEHUs, CTPOT'OCTH, TOYHOCTH, JAKOHUYHOCTH.
lleHHOCTH HAayYHOrO IMO3HAHHA.

—O0CO3HaHHUe LIeHHOCTH GU3UYEeCKON HAayKU KaK MOIIHOTO UHCTPY-
MeHTa MI03HAaHUsI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEH-
IIed COCTaBJAIEHN KyJIbTypPhI;

—pa3BUTHE HAYYHOH JIF0603HATEJHLHOCTH, HHTEepeca K UCCIe/[0Ba-
TeJIbCKOU 1esITeJIbHOCTH.

DopMHPOBAHHE KYAbTYPHI 3J0POBbSI H IMOI[HOHATbHOIO

61aromnoy s

—O0CO3HaHHUe LIeHHOCTH 6e30MacHOro o6pasa »KU3HU B COBpEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTHU NPABUJI 6€30TaCHOT0 NoBe/le-
HUS HA TPAHCIOPTE, HA JOPOTaX, C 3JEKTPUIECKUM U TEIJIOBbIM
000pyZI0BaHHEM B IOMAIIHUX YCJIOBUSX;

—cpopMHUPOBAHHOCTh HaBbIKa pedJieKCHUU, TPU3HAHUE CBOETrOo Ipa-
Ba Ha OLIMOKY ¥ TAKOTr0 e IpaBa y APyroro yejaoBeKa.

Tpyi0BO€ BOCIMTHTAHHE:

—aKTHUBHOE y4YacTHe B pPelleHHWU NMPAKTHYeCKUX 33aJad (B paMKax
CeMbH, LIKOJIbI, TOPOJA, Kpasi) TeXHOJOTHYECKOH U COLHAJbHON
HalnpaBJeHHOCTH, TPEOYIONUX B TOM YHCIe U PU3NUECKUX 3HA-
HUHY;



—HHTEepeC K MPaKTHYEeCKOMY H3YYEeHHI0 MPOodeccuil, CBsI3aHHBIX C
bU3UKOH.

IK0JI0rHIecKoe BOCITHTAHHE:,

—OpHUeHTalMs Ha NpUMeHeHHne GU3UIECKUX 3HAHUH JIs1 pelleHUs
3a/1a4 B 06J1aCTH OKPY»Kalollel cpe/ibl, IJIaHUPOBAHMUS MOCTYIIKOB
Y OLIEHKH UX BO3MOXKHBbIX IOCJIECTBUH /151 OKPYKaIOIel CpeJibl;

—O0CO3HaHHe IVIO6aJbHOTO XapaKTepa 3KOJOTHYECKHX NPOo06JeM
Y Ny TeH UX pelieHus.

Aganragusg obyyaronjerocss Kk H3MEHIIOLJHMCH YCIOBH-

AM COLHANBHOH H IPHPOAHOH CDEJBL

—NoTpe6GHOCTb BO B3aHMOJIEMCTBUM NMPU BBINIOJHEHUH KCCJIe[0Ba-
HUHA U TPOEKTOB (PU3UYECKOW HamNpaBJeHHOCTH, OTKPBITOCTh
OTBITY Y 3HAHUSM [JIPYTHUX;

—TOBbINIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 INpaKTHye-
CKYIO Z1eITE€IbHOCTD;

—noTpebHOCTh B GOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4ucie Gpop-
MYJIMPOBAaTb W/JIeH, MOHSTHS, TUIIOTE3bl 0 GU3NUECKUX 06bEKTAX
U SIBJIEHUSX;

—o0co3HaHUe JepULIUTOB COOCTBEHHbIX 3HAHUU U KOMIIETEHTHOCTEeN
B 06s1acTU QU3UKU;

—IJIAHUPOBAHUE CBOEro Pa3BUTHS B NMPUOOPETEHUH HOBBLIX PpU3U-
YeCKUX 3HAHUH;

—CTpeMJIEHHE aHAJM3UPOBAaTh U BLISIBJASATH B3aHUMOCBSI3U MPHUPO-
Zibl, 061IeCTBA M 3KOHOMUKH, B TOM YHCJIE C UCII0JIb30BAHUEM QU-
3UYEeCKUX 3HAaHUH;

—OIleHKa CBOUX JIeMCTBUU C yYETOM BJIMSHHUS Ha OKPYXKAKOLIYIO
cpeay, BO3MOXHBIX IVI06a/IbHBIX 0CJIE/CTBUH.

METANPEAMETHBIE PE3YABTATDI

YHuBepcaAabHble NO3HaBaTeAbHble AeHCTBUA

ba3oBrle Jiorudeckre JJeHCTBHA.

— BBISIBJIITh U XapaKTepPU30BaTh CyIleCTBEHHbIe MPU3HAKU 00'bEK-
TOB (IBJIEHUM);

— yCTAaHABJIMBATh CyIeCTBEHHBIN NMPU3HAK KJIaCCUPUKAI[UH, OCHO-
BaHUA AJ11 060011leHUs U CPABHEHUS;

—BBISIBJIITb 3aKOHOMEPHOCTH W NMPOTHUBOPEYUS B paccMaTpuBae-
MbIX (aKTax, JAHHBIX U HAOJIIO/IeHUSAX, OTHOCSIIMNXCS K GUusnde-
CKHUM SIBJIEHUSIM;

— BBISIBJIITb MPUYUHHO-CJIE/ICTBEHHbIE CBSI3U IIPU U3y4YeHUU QU3H-
YECKUX SIBJIEHUH U MPOLECCOB; JIeJIaTh BBIBO/IbI C UCIOJIb30BaHU-
€M JIeYKTUBHBIX U WHAYKTUBHBIX YMO3aKJIIOUYeHUH, BbIABUTATh
TUIOTE3bI O B3aUMOCBA35X PU3UUECKUX BEJIUYUH;



—CaMOCTOSITeJILHO BBIOMpPATh CIOCO6 pelleHUs yueOHOU ¢usude- CKOU
3a/layd (CpaBHeHUe HECKOJbKHX BapHaHTOB pelIeHus, BbI- 6op
HauboJiee MOJXOAALIEr0 C YYETOM CaMOCTOSTENbHO BBIIEJEH- HbIX
KPUTEPUEB).
basoBrle Hcole0BaTe/IbCKHE JEHCTBHA.

—MUCIOJIb30BaTh  BONPOChI KaK MCCJAEJ0BAaTEJNbCKUM HUHCTPYMEHT
MO3HAHUS;

—IpPOBOJUTH IO CAaMOCTOSITEJIbHO COCTAaBJIEHHOMY ILJIAHY OIIBIT, He-
CIOXHBIA (QU3UYECKUH JKCIEPHUMEHT, HeOOJIbIIOe HCCIel0BaHUE
$U3UYECKOTO SIBJIEHUS;

—OIIEHUBaTb HAa MPUMEHUMOCTb U [JIOCTOBEPHOCTb WH(OOPMALHUIO,
MOJIyYEeHHYI0 B X0/le UCC/IeJOBAHUS UJIH SKCIIEPUMEHTA;
—CaMOCTOSITeIbHO GOPMYyIMPOBATh 000OIEHUsS U BBIBOJBI IO pe-
3yJIbTaTaM NPOBELEHHOTO HAGJIIO/IEHUs], ONIbITA, UCCIe,0BAHUS;
—IPOTHO3UPOBATh BO3MOXHOE JlajibHelIlIee pa3BUTHE GU3NUECKUX
IPOLECCOB, a TAK)KE BBIJIBUTATh NPEATOJIOKEHUS 06 UX PA3BUTHH
B HOBBIX YCJIOBUSIX U KOHTEKCTAX.

Pabora ¢ nagopmarrer:

—OPUMEHATD Pa3/IMYHbIE METO/bl, HHCTPYMEHTBI U 3alPOChI P MIOKCKe
U oTbope HMHPOpPMALMU HJIU JAHHBIX C Y4YETOM NpPEJJIo- KEHHOU
y4e0HON GU3NIECKOH 3a1a4H;

—aHa/IM3UpoBaTh, CUCTEMATHU3UPOBATh U UHTEPNPETHPOBATb HH-
dbopMaLMI0 pa3IMYHbIX BUA0B U GOPM NpeJCcTaBIeHHs;
—CaMOCTOSITEJIbHO BBIOMPATh ONTHUMaJIbHYI0 GOpMy MpejcTaBJie-
HUs UHPOpPMALMU U WJUIIOCTPUPOBATHL pellaeMble 33Jayd He-
CJIOKHBIMH CXeMaMHy, iarpaMMaMu, HHOU rpadUKOi U UX KOM-
OUHALMAMU.

YHuBepcaAbHble KOMMYHHKATUBHbIE AEHCTBUA

oeéirjeHue:

—B X0Jle 06CyXAeHHUs1 y4eOGHOr0 MaTepHasa, pe3ybTaToB Jabopa-
TOPHBIX PAaGOT U NPOEKTOB 3aJaBaTb BOIPOCHI IO CYLIECTBY 00-
CYy’K[JaeMOU TeMbl U BbICKa3bIBaTh HJIeH, HalleJIeHHble Ha pelle-
HUe 33Jla4yy U NoJiJiepKaHne 6J1aroesaTeJIbHOCTH O6IeHUS;
—COMNOCTaBJIATb CBOU CYXJAEHUS C CYXAEHUSMU JPYTUX Y4aCTHU-
KOB JiMasIora, 0GHapy>KMBaTh PasjMyue U CXOACTBO NO3ULIUM;
—BbIpaXkaTb CBOIO TOYKY 3PEHHUS B YCTHBIX U MIUCbMEHHBIX TEKCTAX;
—nyG6JIMYHO NPeACTABIATE Pe3yJIbTAaThl BBINOJHEHHOTO GU3UIECKO-
ro ONbITa (3KCIIEpUMEHTA, UCC/IeL0BAHUSA, IPOEKTA).

CoBMecTHas1 JeATe/IbHOCTD (COTPYAHHIECTBO):

—IOHUMATb U HCIONb30BaTh NPEUMYIecTBAa KOMaHJHOH U HUH[U-
BU/YaJbHOM pabOThbl NpPU peLIeHUH KOHKpPeTHOW ¢Uu3ndecKoi
npo6JeMbl;



—IpUHUMATh 1eJIM COBMECTHOU [iesiTe/JIbHOCTH, OpPTraHU30BbIBATh
IeUCTBUS 1O eé [OCTHIKEHHIO: pachpeiessiTb pOJIM, O00CYXAAaThb
npoueccbl M pe3yJsbTaTbl COBMECTHOM paboThl; 0606LiaTh MHEHUA
HECKOJIbKUX JIIOJIeH;

—BBINOJIHATL CBOI 4YacTb pabOThl, JOCTHUrasi KayeCTBEHHOTO pe-
3yJIbTaTa M0 CBOEMY HalPaBJIEHUIO U KOOPAUHUPYS CBOU ZEW- CTBUSA C
JAPYyTUMHU YJIeHaMU KOMaH/bl;

—OI|eHMBaTbh Ka4yeCTBO CBOEro BKJIaZia B 06LIUHN NPOJYKT M0 KPUTE- PUIM,
CaMOCTOSITE/IbHO cbopMyIMPOBAHHBIM y4acTHUKaMU B3a-
UMO/IeHCTBHS.

YHuBepcaAbHble PeryASTHBHbIE AEHCTBUA

CaMoopraHd3alfH-:

— BBISIBJIITh TPOGJIEMBI B }KU3HEHHBIX U Y4€OHBIX CUTYaIUsX, Tpe-
OYIOLIUX JIJIs peleHuss QU3ndeCKUX 3HaHUH;

—OpHUEHTUPOBATHCS B Pa3/IMUHBIX NOAX0AAX NPUHATUA pelleHUN
(uHAUBUAYANbHOE, IPUHSATHE PELIeHUs B TPYIIe, IPUHATHE pe-
HIeHU# rpynmnoi);

—CaMOCTOSITeJIbHO COCTaBJISTb aJIrOPUTM pelleHUs PU3UYeCKOU
3aJlayy WJIM MJIAaHA UCCIe0BAHUS C YYETOM MUMEIOILUXCS pecyp-
COB M COGCTBEHHbIX BO3MOXKHOCTEH, apryMeHTUPOBaTh Ipe/Jiara-
eMble BapUaHThI pelleHNH;

— 1eJIaTh BBIOOP M 6paTh OTBETCTBEHHOCTD 3a pelleHue.
CaMokoHTpoJIb (pedJIekcHA):

—JlaBaTh a/|eKBAaTHYIO OLlEHKY CUTYallly U NpeJjlaraTh IJIaH eé 13-
MeHeHMUs;

— OO'BSCHATD MPUYHHBI AOCTHKEeHUS (HEAOCTKEHHsI) pe3yJIbTaTOB
ZesITeJIbHOCTH, JABaTh OLleHKY MPUOOPETEHHOMY OIIBITY;

—BHOCUTb KOPPEKTUBBI B 1ATEIbHOCTD (B TOM YHCJIE B XO/| BbINOJI-
HeHUs1 GU3NYECKOro UCCIe0BAaHUS UM IPOEKTa) HA OCHOBE HO-
BbIX 00CTOSITE/NLCTB, U3MEHUBIIUXCS CUTYalMl, YCTaHOBJIEHHbBIX
OILIKMOOK, BOSHUKILIUX TPYAHOCTEN;

—OILIeHUBATh COOTBETCTBUE PE3yJIbTaTa L[eJIU U YCIOBUSIM.
IMOIHOHA/IbHBIH HHTE//IEKT:

—CTaBUTb ce6s1 HA MeCTO JJPyroro 4eJ0BeKa B XO/ie Cropa WU JUC-
KyCCUHY Ha Hay4YHYI0 TeMy, IOHUMaTh MOTUBBI, HAMEPEHUS U JIO-
TUKY JApyroro.

IIprasaTHe cebs u JPYTHX.

—Ipu3HaBaTh CBOE MPaBO Ha OWIMOKY MPU pelieHUU GU3UIECKUX
3a/la4 WM B YTBEPXKJEHUSX HAa HAay4YHble TeMbI U TaKoe e IPaBo
JApyroro.



NMPEAMETHbIE PE3YABTATDI

7 Kaacc

[IpenMeTHBIE pe3y1bTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXKaTh
cbOpMUPOBAHHOCTD V¥ 06YYAIOLIUXCS YMEHUN:

—MHCIOJIb30BaTh MNOHATHA: (QU3UYECKHEe W XUMHYECKHE SIBJIEHUS;
HaG6JII0/IeHHE, SKCIEPUMEHT, MOJIeJ/b, TUIIOTE3a; eAUHUIbI GU3U- YECKUX
BEJIMYUH; aTOM, MOJIEKYJa, arperaTHble COCTOSIHHs Bellle- CTBa
(TBEépHoe, KHAKOe, Tra3000pa3HOe); MeXaHUYECKOe JIBIDKEHHeE
(paBHOMEpHOE, HEPAaBHOMEPHOE, INPSIMOJUHEWHOE), TPAEKTOpHS,
paBHOJelcTByIOIAsd cui, Jebopmanus (ympyras, IJIaCTHYeCcKas),
HEBECOMOCTb, COOOIAI0IINECS COCYAbL;

—pa3auyaTth sBjaeHUs (Auddysus; TemsoBoe [ABWKEHHE YaCTHUI| Be-
IeCTBA; pPABHOMEPHOE [BIXKEHHE; HepaBHOMEPHOE JBU)KEHHE;
VHepLys; B3aMMOJEUCTBUE TeJ; paBHOBecHe TBEPJAbIX TeJ C 3a-
KpenJIEHHOW OChl0 BpalleHUs; Iepejaya JlaBJieHUs TBEpPAbIMU Te-
JIaMH, KUJKOCTSIMM U rasaMu; aTMocepHoe JaBJeHHE; IJaBa- HHUeE
TeJ; TpEeBpAlleHUs] MeXaHW4YeCKOW 3HEepPruu) IO OINHCAHUI HX
XapaKTepPHbIX CBOMCTB M HAa OCHOBE OIBITOB, J€MOHCTPUPYIO- MIUX
JaHHOe PpU3NYecKoe sIBJIEHUE;

—pacro3HaBaTh MpOSIBJIEHHUE M3y4YeHHbIX QU3NYECKUX SBJIEHUU B
OKpY’KalolLlleM MUDE, B TOM 4Hcie pU3NYECKHe SIBJEHUS B MPHU- pPoOJie:
NpUMepHI JABIWKEHUS C PA3JIMUYHBIMU CKOPOCTSMH B XKMBOW U HEXXUBOU
NpUpOJie; JIeUCTBUE CUJIbI TPEHHS B NPUPOJE U TEXHU- Ke; BJIHsSHUE
aTMocpepHOTO /aBJeHHUs HaA >KUBOW OpraHu3M; IJIa- BaHUE pPbIG;
pbIYaru B TeJie YeJIOBEKA; IPU 3TOM NePEBOJUTD IPAKTUYECKYIO 3aa4y
B yuebHyl0, BBIIeJNSTb  CYIIeCTBEHHble  CBOMCTBA/NMpU3HAKHU
bU3NYECKUX IBJIEHUH;

—ONUChIBAaTb H3y4YEeHHbIE CBOMCTBA Tesa W (QU3WYECKHE SIBIEHUs, HC-
nosb3yss ¢usuveckue BeJHUMHbI (Macca, 00bEM, IJIOTHOCTb Be-
I1eCTBa, BPEMsl, yTh, CKOPOCTb, CPeAHSSI CKOPOCTh, CUJIa YIPY- FOCTH,
CUJa TsXKEeCTH, BeC TeJsa, CWMJIAa TPEHHUs, JaBjeHHe (TBEPAO- ro Tesa,
’KUJIKOCTH, rasa), BbITAJKUBAIOIass CHJA, MeXaHU4Yeckas pabora,
MOILHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbl, KO3QPHUIUEHT TMO0JIE3HOTO
JleCTBUSI MEXaHU3MOB, KUHETUYECKash U MOTEHLU- aJbHAsl dHEPTus);
IpU ONHWCAaHUU TPABUJIBHO TPAKTOBAaTh (U3U- YECKUH CMBICI
MCII0JIb3yEMBIX BEJMYMH, UX 0603HAYEHUS U eAu- HUIbl QU3NIECKUX
BEJIMYMH, HAXOAUTh GOPMYJIbI, CBA3BIBAIO- L[HE JAHHYIO QU3UYECKYIO
BEJIMYMHY C JPYTUMU BEeJUYWHAMH, CTPOUTh TIpaduKH H3YIEHHBIX
3aBUCUMOCTEN GU3NUECKUX BeJHU- UNH;

—XapaKTepU30BaTb CBOMCTBA TeJl, PU3HUeCKHe sBJIEeHUS U IpoLec-

CBI, CITOJIb3YS PaBUJA CJI0XKEeHHUs CUJ (BJOJIb OJJHOU MPSIMOM),



3akoH ['yka, 3akoH Ilackasns, 3aKkoH ApxuMeza, IpaBUJIO PaBHO-
Becus pblyara (6J10Ka), «30JI0TOe NMPaBUJIO» MEXaHUKH, 3aKOH CO-
XpaHeHUs MeXaHU4eCcKOW 3Hepruu; NpH 3TOM JAaBaTb CJIOBECHYIO
$opMy/IMPOBKY 3aKOHa M 3allUCbiBaTh €ro MaTeMaTH4yeCKoe BbI-
pakeHHe;

—00DBACHATh QU3NYECKHe fBJEHMs, NpPOLleccbl U CBOMCTBA TeJl, B
TOM 4YHCJe U B KOHTEKCTe CUTyaluid NPaKTHUKO-OpHEeHTHUPOBAaH-
HOTO XapakTepa: BbIABJIATb INPUYUHHO-CIEJCTBEHHbIE CBS3H,
CTPOUTH 06bsICHEHHE U3 1—2 JIOTUYECKUX IIAroB C OMOPOM Ha
1—2 u3y4eHHBIX CBOWCTBAa (QU3UYECKUX SIBJEHUH, PU3NYECKUX
3aKOHa UJIM 3aKOHOMEPHOCTH;

—pelaTh pacyéTHble 3a4a4u B 1—2 AelCTBUS, UCII0JIb3Ys 3aKOHbI U
dopmysibl, cBA3bIBaloLiMe (U3MYECKHe BeJUYMHBI: HAa OCHOBE
aHa/iM3a YCJOBMA 3a/jladd 3alMCbIBAaTh KpaTKoe YCJIO0BHe, MNOJ-
CTaBJATb QU3MYeCKUe BeJUYHUHBbl B GOpMyJbl U MPOBOAUTH pac-
4éThl, HAXO/IUTb CIPABOYHbBIE JAaHHbIE, HEOOXOAUMbIE [JIsS pelle-
HUS 3a/a4, OLEHUBATb PEAJHUCTHYHOCTb MOJIy4eHHOW ¢usude-
CKOM BeJIMYUHDI;

—pacno3HaBaTb Np06JieMbl, KOTOPble MOXHO PELIUTb IPH MOMOIHU
$U3MYeCKUX MeTO/I0B; B ONMCAHUHU UCC/IeJ0BaHUSA BblJIeJATh NPO-
BepsieMoe MpeAnoiokeHrue (TUIOTe3y), pasjindyaTh U UHTEpPIpe-
TUPOBATh MOJIyYeHHBIM pe3y/JbTaT, HaXOAUTb OIIMOKH B XOJe
OTIBITA, /leJIaTh BBIBO/bI 10 €r0 pe3yJbTaTaM;

—IpPOBOAUTD OMNBITHI MO HAGJIOZEHNI0 QU3UYECKUX SBJIEHHUU WU
dusnyeckux CBOMCTB Tes: GOpPMYJMPOBAThb NpOBepsieMble Npej-
M0JI0KEHHUS, COGUPATh YCTAHOBKY M3 NMPeAJI0KEHHOI0 060py/10Ba-
HUS, 3alIMCbIBATh X0/, ONbITa U GOPMYJIUPOBATh BBIBO/bI;

—BBINOJIHATE NpPsIMble W3MEPEHHUs] PACCTOSHUS, BPEMEHHM, MacChl
Tesa, 06bEMa, CUJIbI U TEMIEPATyphl C UCIOJb30BAHUEM aHAJIOrO-
BbIX U IIUPPOBBIX NPUOOPOB; 3aMChIBATh MOKa3aHUs MPUOOPOB C
y4ETOM 33/laHHOH abCOIOTHON MOTPELIHOCTH U3MEPEHUH;

—IpOBOAUTbL MCCJeJ0BaHHE 3aBUCMMOCTH OJHOHW GU3MYeCcKOH Be-
JINYMHBI OT APYrod C HWCIOJIb30BaHHWEM INpPSMbIX U3MepeHUH (3a-
BUCUMOCTH IYTH PAaBHOMEPHO JBMXKYILErocs Tesja OT BPeMeHHU
JIBIDKEHUsI TeJa; CUJIbI TPEHHUs CKOJIbXKEHUS OT CHUJIbI JaBJIEHUS,
KayecTBa 06pabOTKU NMOBEPXHOCTEH TesJ M He3aBUCUMOCTH CHJIbI
TPeHHs OT IJIOLIaZU CONPUKOCHOBEHHUS TeJI; CUJIbl YIIPYTOCTH OT
YAJVUHEHUS] TPY>KUHBI; BbITAJKHBAIOIIEH CHUJIbI OT 00'béMa MOTpy-
>KEHHOM 4aCTH Tesla U OT IMJIOTHOCTH KUJKOCTH, €€ He3aBUCUMOCTH
OT MJIOTHOCTH TeJa, OT IVIYGMHBI, HA KOTOPYIO MOTPYKEHO TeJIo;
yCJIOBUN IJIaBaHUs TeJl, YCJIOBUN paBHOBECHUs pblyara U 6JIOKOB);
y4acTBOBaTh B  IJIAHUPOBAHMU  y4eOHOrO  HCCJIE/IOBAHUS,
cobu-paTh YCTAaHOBKY M  BBINOJHATb HW3MEpPEHHs, Cleays
npeJJIo’KeH- HOMY IJIaHy, QUKCUPOBATh pe3yJsbTaThl MOJy4YeHHOU



3aBUCUMO- CTH OGU3UYECKHUX BEJUYUH B BUJE IMPEAJI0KEHHBIX
TabaUL W Trpa- QUKOB, [MAejaTb BbIBOJAbI [0 pe3yJbTaTaM
KCCJIeJOBaHMUSI;

—TPOBOAUTH KOCBEHHbIE W3MepeHUs PU3NYECKUX BeJUYUH (IJI0T-
HOCTb BellleCTBa XUJKOCTH U TBEPAOTO TeJa; CKUJa TPEHUsT CKOJIb-
JKeHUs; JaBJIEeHUE BO3/lyXa; BhITAJIKUBAIOLIAs CHUJIA, IeHCTBYIO- 1iast
Ha MOTPYKEHHOE B XUAKOCTb TeJs0; KO3)PHULHMEHT IMOJIE3HO- TO
JleICTBHMS  NPOCTBIX MEXaHU3MOB), CJAeAysd NpeasoKeHHOU
WHCTPYKLUMHU: MPU BBINOJHEHUM H3MEPEHUU COOHUpaTh 3KCIepu-
MEHTaJIbHYI0 YCTAaHOBKY U BBIYHUCJATH 3HAaY€HHE HMCKOMOM BeJU-
YUHBI;

—Co06JI10/1aTh NpaBUJia TEXHUKU 6€30MacHOCTH NpU paboTe ¢ Jabo-
paTOpHBIM
060pyZI0BaHUEM;

—YyKa3blBaTb NPUHIUIbI JeHCTBUSA NPUOGOPOB U TEXHUYECKUX
YCTPOWCTB: BEChI, TEPMOMETP, ZUHAMOMETP, COOOIAIIHNECS CO-
Cy[Zibl, 6ApOMETp, pblyar, MOJBUKHbIN U HEMTOJBUKHBIN OJIOK, Ha-
KJIOHHast
IJIOCKOCTB;

—XapaKTepHU30BaTh NPUHIUINbl JeMCTBUS HU3yYEHHBIX NPUOOPOB
Y TEXHUYECKUX YCTPOUCTB C ONMOPON HAa UX OMUCAHUS (B TOM YHC-
Jie: TOAIIMITHUKH, YCTPOUCTBO BOAOIPOBO/JA, THAPABIUYECKUN
npecc, MaHOMET], BBICOTOMED, IOPLIHEBOU HACOC, apeoMeTp), Uc-
MOJIb3y$sl 3HAHUS O CBOMCTBAX QU3UYECKUX SIBJIEHUH U HEOOXO0IH-
Mble GpU3nyecKre 3aKOHbI U 3aKOHOMEPHOCTY;

—IPUBOAUTL NpPUMepPbl / HaxoJUTb HHPOpMALMI0 O MpUMepax
MPaKTUYEeCKOTO HCMOJb30BaHUS PU3NYECKUX 3HAHUHU B MOBCE[-
HEeBHOMU U3HU [J1s ob6ecriedeHHs1 6€30NaCHOCTU NPU 06paleHur
C MpubOpaMHU U TeXHUYECKUMH YCTPOUCTBAMHU, COXPaHEHUs 3/10-
POBbsI M COBJIFOEHUSI HOPM 3KOJIOTUYECKOTO MOBEJIEHUS] B OKPY-
»KaroleHn
cpene;

—OCYILeCTBJISATh OTOGOP UCTOYHUKOB UHOpMaLUU B ceTU UHTepHeT
B COOTBETCTBHUU C 3aJJAaHHBIM MOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEINUXCS 3HAaHUN U MYTEM CpaBHEHHSI Pa3JIMYHBIX UCTOYHU-
KOB BbleJATh UHOpPMAIUI0, KOTOpasl SBJSEeTCS NPOTHUBOPEYH-
BOM WU MOXKeT ObITh
HEeJJ0CTOBEPHOM;

—UCN0JIb30BaTh NPU BBINOJHEHUU y4eOHBbIX 33aJaHUN HAy4HO-IO-
MYJSIPHYIO JIUTEPATypy GU3UYECKOTO COJlep KaHHUs, CIpaBOYHbIE
MaTepuaJibl, pecypchl ceTu MHTepHeT; BiafeTh NPUEMAMU KOH-
CHEeKTUPOBaHUS TEKCTA, Npeobpa3oBaHus UHPOpMALIU U3 OJHOU
3HaKOBOH CUCTEMbI B



APYTYIO;

—Co03/1aBaTh COGCTBEHHbIE KpaTKHe [IMCbMEeHHbIe U YCTHbIe co0611e-
HUS HA OCHOBe 2—3 UCTOYHUKOB UHopMauuu GU3UIECKOro Co-
Jlep>KaHusi, B TOM 4HKcJ/ie Ny6JIUYHO JleslaTh KpaTKUe COOOLIeHUs O
pe3yJibTaTax MPOEKTOB WJM Y4eOHBIX HCCJeJOBaHUH; NMPHU 3TOM
rpaMOTHO MCII0JIb30BaTh U3yYEHHbIW MOHATUWHBIN anmnapar Kyp-
ca QU3UKH, CONPOBOXK/JATh BbICTYIJIEHHEe Ipe3eHTaluel;

—IIpY BBINOJHEHUN Y4eOHbIX IPOEKTOB U HUCCIeZJ0BAaHUM pacipeje-
JIATb 00513aHHOCTH B IpyIlIle B COOTBETCTBUHU C MOCTaBJIEHHBIMU
3aJladyaMy, C1eJUThb 3a BBINOJHEHHWEM IlJIaHa JeMCTBUH, aZleKBaT-
HO OLleHUBaTb COOCTBEHHBIM BKJAJ, B JeSATEJbHOCTb I'PYIIIbI; BbI-
CTpauBaTb KOMMYHUKAaTHUBHOe B3aWMOJIeMCTBUe, YYUTBHIBAsA MHe-
HUe OKPY>KaroIHX.

8 Knacc

[IpeMeTHBIE pe3yIbTaThl HA 6Aa30BOM YPOBHE JIOKHBI OTPaXKaTh
chOPMUPOBAHHOCTD ¥ 00yJAIOLUXCS YMEHUH:

—MUCN0JIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TeIJIOBOe
JIBM>KeHHe aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BelleCTBa,
KpUCTa/JInyeckue U aMopdHble TeJsa, HAChIIleHHbIA U HEeHachbl-
LIEHHBbIM Map, BJAXHOCTb BO3JyXa; TeMIepaTypa, BHYTPEHHAA
3Heprus, TeNJIOBOW JBUraTeJb; 3JIeMeHTAapHbIA 3JIeKTPUYeCKUi
3aps/, 3JeKTpUYecKoe MoJie, TPOBOJHUKHA M [UIJIEKTPUKH, IO-
CTOSIHHBIH 3JIEKTPUYECKHUU TOK, MarHUTHOE MOJIE;

—pas3auyaTh siBJeHUs (TelJIoOBOe paclihpeHHe/cKaTue, TelJole-
peZada, TelmJoOBOe paBHOBeCUe, CMAayMBaHHe, KaNUJJIApPHbIE fAB-
JIeHUsl, WCNlapeHue, KOHJeHcalus, NJaBJeHHe, KpPUCTaJJU3alUs
(oTBepzeBaHUe), KUIleHUe, Telonepegaya (TENJIONPOBOAHOCT,
KOHBEKILMS], H3JIyUeHHE); 3JIeKTpU3alus TeJ, B3aUMOJeHCcTBUE
3aps/i0B, JelCTBUS 3JIEKTPUYECKOT0 TOKA, KOPOTKOE 3aMblKa- HHUE,
B3aMMOJIeiCTBUE MAarHWTOB, [JeNUCTBHE MarHUTHOrO T0JIA Ha
MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas MHAYKIMsS) IO OINHU-
CaHUI0 UX XapaKTepHBbIX CBOMCTB U Ha OCHOBe ONBITOB, J€MOH-
CTPUPYIOLMX AAaHHOE GU3NYECKOE SIBJIEHUE;

—pacno3HaBaTb NPOSIBJIEHHWE H3yYeHHBbIX (QU3NUECKHX SIBJIEHUU B
OKpY’KalllleM MHpe, B TOM 4Yucjie QU3NYECKHe SBJEeHUsS B NpPH-
poZie: MOBEPXHOCTHOE HATsXKEHWE W KalWUIspHble SIBJEHUs B
NpUPOJie, KPUCTAJIb] B IPUPOJeE, u3aydeHre CosiHIa, 3aMep3a- HUe
BOJIOEMOB, MOpCKHe Opu3bl, 06pa3oBaHUe POCHl, TyMaHa, HUHes,
CHera; 3JIeKTpUYecKue siBJeHUs1 B aTMocdepe, 3JIeKTpUYe- CTBO
YKUBBIX OPTaHMU3MOB; MarHUTHOeE moJie 3eMJH, Apeid MoJo- COB,
pPOJIb MarHUTHOTO M0JIS [/ )KU3HU Ha 3eMJie, OJISPHOEe CU- STHUE;
Npyd 3TOM TMEPEBOJUTH TNPAKTHYECKYI0 337a4y B Y4eOHYIO,



BBIJIEJIATh CylleCTBEHHble CBOWCTBA/MpU3HAKU (PU3UUECKUX SIB-
JIEHUH;

— ONMCBHIBATh M3y4YeHHble CBOMCTBA TeJl U QU3UUecKHe sIBJIeHUs, HC-
nosb3yss ¢GU3MYecKHe BeJUYUHbl (TeMIlepaTypa, BHYTPEHHAA
3Heprus, KOJWUYeCTBO TEIJIOTHI, yZe/bHasd TelNJIOEMKOCTb Belle-
CTBa, y/ieJibHasl TelJoTa IJIaBJeHUs, y/ieJbHasl TelJaoTa Mapoo6-
pa3oBaHus, yAebHas TeNa0Ta CrOpaHUs TOIJIMBA, KO3QPULIU- eHT
[0JIE3HOTO  JIeHCTBUSI TEMJOBOM MalIUMHBbI, OTHOCHUTEJbHas
BJIQXXHOCTb BO3/yXa, 3JeKTPUYECKUH 3aps/j, CuJa TOKa, 3JIeK-
TpUYecKoe HalpsKeHHWe, CONpPOTHUBJIEHHe NPOBOJHUKA, Y/ e/lbHOe
COMPOTHUBJIEHUE BeLIeCTBa, paboTa M MOLIHOCTb 3JIEKTPHUYECKOI0
TOKa); MNpPU ONHCAHHUU NPABUJIBHO TPAKTOBAaTh QU3NYECKUHN
CMBICJI UCTIOJIb3yeMbIX BeJIMYMH, 0003HaYeHUsA U eMHULbI QU3H-
YEeCKUX BEJWYWH, HaXOAUTb (OPMYyJibl, CBSI3bIBAKOLIME JIAHHYIO
$UBMYeCKYI0 BEJUYUHY C JPYTUMH BeJIUYMHAMH, CTPOUTH rpadu-
KM U3y4eHHBIX 3aBUCHUMOCTeN PU3NIECKUX BEJIMIUH;

—XapaKTepu30BaThb CBOWCTBA TeJs, $U3WYECKHEe SIBJEHHUS U Mpo-
L[eCChl, MCMO0JIb3ysl OCHOBHBIE IIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETH-
YeCKOW TeOpHUM CTPOeHMsl BellecTBa, IPUHLMI CYyNepno3nuLMU 10-
Jled (Ha KauyeCTBEHHOM ypOBHE), 3aKOH COXpaHEHHUs 3apsja, 3a-
koH OMma pansa ydyactka uenu, 3akoH /[hxoyas—JleHua, 3akoH
COXpaHEeHHUs dHepruy; NpH 3TOM JiaBaThb CJI0BeCHYI GpOpMYJIUPOB-
Ky 3aKOHA U 3aMHUCbIBATh €r0 MaTeMaTUYECKOe BbIPKEHUE;

—00BACHATh PU3UYECKHE MPOLECCHl U CBOWCTBA TeJs, B TOM YHCJIE
Y B KOHTEKCTe CUTyalMd MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTe-
pa: BBIABJATb NMPUYUHHO-CIEJCTBEHHbIE CBSI3M, CTPOUTH 06BbsC-
HeHUe U3 1—2 JIOTMYecKUx IIaroB € onopou Ha 1—2 U3y4eHHBIX
cBoMcTBa QU3NUECKUX SABJEeHUN, PU3NYeCKUX 3aKOHOB WJIH 3aKO-
HOMEpPHOCTeH;

—peuiaTh pacuyéTHbIEe 33/1a4u B 2—3 JeWCTBUS, UCIOIb3Ys 3aKOHBI U
dopmysibl, cBA3bIBaloLiMe (U3MYeCKHe BeJUYMHBI: HA OCHOBe
aHa/IM3a YC/I0BUS 3aJladyd 3allMCbIBaTh KpPaTKOe YCJIOBHE, BBISB-
JIATb HEAOCTAaTOK JaHHBIX JJIs pelleHUs 3aJjayy, BbIOUpaTh 3aKo-
Hbl U GOpMYyJibl, HEOOX0MMble [/ eé pelleHHs, IPOBOJUTH pac-
4YEThl U CPAaBHUBATh NOJydeHHOEe 3HaUYeHHe PU3UIECKON BeJUYHU-
HbI C U3BECTHBIMU JIAaHHBIMH;

—pacno3sHaBaTb Npo6JieMbl, KOTOpble MOXXHO PELIMTb MPH MOMOIIU
$U3MYEeCKHUX METOJ0B; MCIOJIb3ys ONHCAHWE HCCIeJ0BaHHUS, BbI-
JleJITh MPOBEPsiEMOe MPeAI0JIOKEeHHE, OIleHUBATh MPABUJIBHOCTh
nops/ika NpoBeJieHNs UCCJIe/l0BaHNUs, lelaTh BbIBO/JbI;

—IpPOBOAUTh OMNBITHI MO HAGJIOZEHUI0 PU3UYECKUX SBJIEHHUU WU



dusnyecKux CBONCTB TeJ (KalUJJIsIpHble SIBJEHUs, 3aBUCUMOCTb
JlaBJIeHWsl BO3jyXa OT ero o6béMa, TeMIepaTypbl; CKOPOCTH
npo-Liecca OCTbIBaHMWSI/HAarpeBaHUs IpPU H3JyYeHUU OT IBeTa
W3JIy- Yalollel/orIonanilei TOBEPXHOCTH; CKOPOCTh UCHApeHUs
BO- /Ibl OT TeMIIepPATypPhl KUAKOCTU U IJIOLAJHU e€é IOBEPXHOCTH;
3/JIeKTpU3aLMA TeJl U B3aUMOJEHCTBUEe 3JIeKTPUYeCKUX 3apsi/ioB;
B3aMMO/IEHICTBME IOCTOSIHHBIX MAarHUTOB, BH3yasM3alUs Mar-
HUTHBIX MOJIe TNOCTOSHHBIX MAarHUTOB; JeNCTBUS MarHUTHOIO
M0JI1 Ha NPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTa, CBOM-
CTBa 3JIEKTPOJBUTATEJsI IMOCTOSHHOTO TOKa): (OpMy/JIHMpOBaTh
NpoBepsieMble IPeJ0JI0XKEHUs], COOMPATh YCTAaHOBKY U3 IpeJJIo-
»KEHHOI'0 000py/l0BaHUsl; ONMMUCBIBATh XOJ ONbITa U GOPMYJIHPO-
BaTb BbIBO/IBI;

—BBINOJHATE NPSMblE HW3MePEHUs TeMIepaTypbl, OTHOCUTEJbHOU
BJIQXXHOCTH BO3/lyXa, CUJIbl TOKA, HANlPS>KEHUs C UCI0JIb30BaHU- €M
AQHAJIOrOBBIX TNPUOOPOB U JATYUKOB (GU3NYECKUX BEJIHYHH;
CpaBHUBATb pe3y/IbTaTbl U3MEPEHHH C y4éTOM 3aJlaHHOW abco-
JIIOTHOM NMOTPEIIHOCTH;

—POBOAUTDH HCCJENOBaHUE 3aBUCHUMOCTH OJHOU (PU3UUECKOH Be-
JINYMHBI OT APYrod C HUCIOJIb30BaHHWEM INpPSMbIX U3MepeHuH (3a-
BUCUMOCTb CONPOTHBJIEHNWS NPOBOJAHHUKA OT €ro JJIMHbI, IJIOIALU
MOTIEPEYHOT0 CeYEeHUs] U YZAEeJbHOr0 CONPOTHBJIEHHUS BellecTBa
MPOBOJHUKA; CUJIbl TOKA, UJYLIEro 4epe3 NMPOBOJHUK, OT HaIpsi-
»KEHHSA Ha NMPOBOJHUKE; UCCJe/loBaHUe 110C/Ie/0BaTeJbHOTO U Ma-
paJlJIeJIbHOTO COeZJMHEHUH MPOBOJAHUKOB): MJIAHUPOBATh UCCJIEN0-
BaHHe, COGHUpATh YCTAHOBKY M BBINOJIHATH W3MEPEHHUs, CleAys
npeJJIo)KeHHOMY TJIaHy, GUKCHpPOBAaTb pe3yJsbTaThbl NMOJyYeHHOU
3aBUCUMOCTH B BU/le TabJUI U TPadUKOB, JeslaTh BbIBOJbI 1O pe-
3yJIbTaTaM HCCJIe/I0BaHMS;

—IpPOBOAUTbL KOCBEHHble U3MepeHNUA PU3NYEeCKUX BeJM4YUH (yAesb-
Hasl TeMJIOEMKOCTb BellleCTBA, CONMPOTHBJIEHHE NMPOBOJHHUKA, pa-
60Ta ¥ MOIIHOCTb 3JIEKTPUYECKOTO TOKA): IJIAHKPOBAaTh H3Mepe-
HHUA, COOUpaTh 3KCIEPHUMEHTANbHYI0 YCTAaHOBKY, CJlelys NpeJJio-
YKEHHOU MHCTPYKLUH, ¥ BBIYUCJIATb 3HAYEHNE BEJUYHHBI;

—co06J110/]aTh NpaBUJa TEXHUKU 6€30MacHOCTH NpHU paboTe c Jabo-
paTOpHBIM
060pyZi0BaHUEM;

—XapaKTepu30BaThb NPUHLMUIbI JeHCTBUS M3Y4eHHbIX NPUOOPOB
Y TEXHUYECKHUX YCTPOMCTB C OTMIOPOH Ha UX onucaHus (B TOM 4HC-
Jle: CUCTeMa OTOIlJIEHUsl JIOMOB, TUTPOMETD, MapoBas TypOUHa,
aMIepMeTp, BOJbTMETP, CYETUUK 3JIeKTPUIECKON IHEPTUH, 3JIeK-



TPOOCBETUTENbHBIE TPUGOPLI, HATPEeBaTeIbHbIE AJIEKTPOIPUOOPEI
(mpuMepbl), 3JeKTpUYECKUEe NMPefOoXPAHUTEU; 3JIEKTPOMAarHuT,
3J1eKTPOABUIraTe/]b MOCTOSHHOTO TOKAa), HMCNOJb3ys 3HAaHUA O

cBOMCTBaX PU3NUECKUX SBJIEHUH U HEO0OXOAMMble QU3UYECKHUE
3aKOHOMEPHOCTH;

—pacrno3HaBaTh MPOCTble TEXHUYECKHE YCTPOUCTBA U U3MEPHUTEJIb-
Hble MPUOOPHI MO CXeMaM MU CXeMaTU4YHbIM pUCyHKaM (PKHUAKOCT-
HbI TEpMOMETpP, TEepMOC, MCUXPOMETP, TUTPOMETpP, ABUTATENb
BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOI, PEOCTAT); COCTABJSTh CXe-
Mbl 3JIEKTPUUYECKUX LieNed ¢ NocjeoBaTeJbHbIM U NapaJsiiesb-
HbIM CO€JJUHEHHEM 3JIEMEHTOB, pa3/indasi yCJI0BHbIE 0603HAYEHUSA
3JIEMEHTOB 3JIEKTPUYECKUX IIelel;

—IPUBOAUTL NpUMepbl/HaX0AUTh UHGOPMALMI0O O MpUMepax Mpak-
THUYECKOT0 HCII0Jb30BaHUA QU3NYECKHUX 3HAHUU B NMOBCEJHEBHOU
JKU3HU AJ151 06ecriedeHus 6e30MacHOCTH IPU 06palleHruu ¢ mpubo-
paMHU U TEXHUYECKUMU YCTPOMCTBAMHM, COXpaHEHUs 3[0pOBbs U
CO6JIIO/IeHUsT HOPM 3KOJIOTUYECKOr0 IMOBEJEHUS] B OKPY’KarolleH
cpefe;

—OCYILeCTBJAATh NOUCK HUHPopMauuu GU3UYECKOTO COAeprKaHus B
cetn WMHTepHeT, HA OCHOBe UMEWLUXCA 3HAHUU U MYyTEM CpaB-
HEHUs1 [IOTIOJIHUTEJNbHBIX HCTOYHUKOB BBIZEIATh HHOpPMAIHIO,
KOTOpasi fIBJsIeTCS MPOTUBOPEYUBOM WJIHM MOXET OBbITb HEAO0CTO-
BEPHOU;

—MHCII0JIb30BaTh NPU BBHINOJHEHUH Y4YeOHBIX 3a/JlaHUM HAy4YHO-IIO-
NyJSPHYI0 JUTepaTypy (GU3UYecKOro coJiep>KaHUs, CIpaBOYHbIE
MaTepuasbl, pecypcbl ceTh HWHTepHeT; BJajfeTb MNpUéMaMU
KOHCIIEKTUPOBAHUSI TEKCTa, NpeoOpa3oBaHUsl HHPOpPMALUM U3
OIHOYM 3HAKOBOU CUCTEMBI B JPYTYI0;

—C03/]aBaTh COGCTBEHHbIE MMMCbMEHHBIE U KPAaTKHE YCTHbIE COO0IIe-
HUs, 0606uasg MHPOpManH0 U3 HECKOJbKHUX HCTOYHHUKOB QU3U-
YeCKOTO COoJiep:KaHUsl, B TOM YHCJe MYyOGJUYHO MPeACTaBJIATh pe-
3yJITAThI IPOEKTHOM HUJIN UCCIeA0BATENbCKON JeATENbHOCTH; IPU
3TOM I'paMOTHO HUCII0JIb30BaTh U3y4YEeHHbIN NOHATHUHWHBIN all- napaTt
Kypca GU3UKH, CONMPOBOXKAATH BhICTYIIJIEHUE TPe3eHTa- Ijuel;

—IpH BBINOJHEHUU Y4YEOHBIX NMPOEKTOB M MCCAeJOBAHUNA u3nye-
CKHX INPOLIECCOB pacpe/iesisiTh 0053aHHOCTH B TPYIIE B COOTBET-
CTBHUU C INOCTABJIEHHBIMU 3a/jlayaMH, CJeJAUTb 3a BbINOJHEHUEM
IJIaHa JeHCTBUH U KOPPEKTHUPOBAaTh €ro, aJleKBaTHO OL€eHUBATh
COGCTBEHHBIN BKJaJ, B /1eSITEJbHOCTb TPYIIbl; BbICTPAaUBaTh KOM-
MyHUKaTUBHOE B3aWMMO/IeICTBUe, MPOSBJsAS TOTOBHOCTb paspe-
IaTh KOHQIUKTHI.



9 Kaacc

[IpegMeTHBIE pe3yJIbTaThl HA 6A30BOM YPOBHE JOKHBI OTPAXKaTh
chOPMUPOBAHHOCTD ¥ 00y4alOLMUXCS YMEHUM:

—MUCIO0JIb30BaTh MOHSATHUS: CUCTEMA OTCYETA, MaTepUaJbHas TOYKa,
TPaeKTOPHUsA, OTHOCUTEJbHOCTb MEXaHWYeCKOTo JBHXKEHUsd, Je-
dopmanus (ympyrasi, IJacTA4YecKas), TPEHUE, IEeHTPOCTPEMHU-
TeJIbHOE YCKOpPEHUE, HEBECOMOCTD U Ieperpy3Ky; LeHTp TsxKe- CTH;
abCoIIOTHO TBEpJZ0e Teso, LEHTP THKeCTH TBEPAOTrO Tesa,
paBHOBecHe; MeXaHU4YeCKHe KoJieOaHHUs W BOJIHBI, 3BYK, UHOpa3-
BYK W YJbTPa3ByK; 3JIeKTPOMarHUTHbIe BOJIHBI, IIKaja 3JEeKTPO-
MarHUTHBIX BOJIH, CBET, GJHU30PYKOCTb U JJaJIbHO30PKOCTb, CIIEK-
TPbl UCIYCKaHUA U NOIJIOLeHHUs; anbda-, 6eTa- U raMMma-usiayye-
HUS$l, U30TOIIbI, i/lepHast SHEePreTHKa;

—passuyaTh fABJAeHUs (paBHOMEpPHOe U HepaBHOMEPHOE MPSIMOJIH-
HelHOe JBHXXEHHEe, PaBHOYCKOPEHHOEe MNPSIMOJIMHEHHOE JABHXKe-
HUe, CBOOO/IHOEe NaJIeHHe TeJsl, pABHOMEpPHOE JIBMXKEHHE [0 OKPYXK-
HOCTH, B3aUMOJEHCTBHE TeJ, peaKTHUBHOE [JBM)KeHHe, KoJieba-
TeJbHOE JIBH)KEHHe (3aTyXawliyde U BBIHYXKJE€HHble KoJieGaHUs),
pe30HaHC, BOJHOBOE JBIKEHHE, OTPaXKeHUEe 3BYKa, NPSMOJIMHEN-
HOe pacnpoCcTpaHeHUe, OTpPakKeHHe W NpesjoMJeHUe CBETa, MOJ-
HOe BHYTpDEHHee OTpPa’KeHHe CBeTa, pa3JioKeHHe 6esioro cBeTa
B CIEKTP U CJIOKEHHe CIIeKTPaJbHbIX LBETOB, AUCIEPCHUS CBETA,
eCTeCTBEHHasi PaJJMOAaKTHBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO
CIeKTpa U3JyYyeHHs) N0 ONMHUCAHHUI0O UX XapaKTePHBIX CBOMCTB U
Ha OCHOBE OIBITOB, JJEMOHCTPUPYIOUUX AaHHOe PU3UYECKOoe SIB-
JIEHUE;

—pacrno3HaBaTb NpPOsIBJEHHE H3YYeHHbIX QU3UYECKUX SIBJIEHUH B
OKpyKawuieM Mupe (B TOM 4ucjie QpU3UIECKHE SIBJEHHUS B IPH-
pojie: IPUJIMBBI U OTJIMBBI, ABMXKeHUe maHeT COJIHEYHOH cHucTe-
Mbl, PEaKTUBHOE [BH)KEHHE >KUBBIX OpPraHU3MOB, BOCHPHUSTHE
3BYKOB JKHBOTHBIMH, 3€MJIETPsICEHUE, CEMCMHUYECKHe BOJIHBI, Iy-
HaMH, 3X0, [JBeTa TeJl, ONTHYECKUe SIBJEHUS B NPUPOJE, GHOJIO-
ru4yecKkoe JeHCTBHE BHAUMOrO, YJbTPapHOJETOBOIO U PEHT-
TreHOBCKOTO H3JIyYeHUH; eCTeCTBeHHbIH paJMO0aKTUBHbIN ¢OH,
KOCMHUYECKHE JIYYH, PaJiJMOAKTUBHOE U3JyYeHHUEe MPUPOJAHBIX MH-
HepaJioB; JeHCTBUE PaZMOAKTHUBHBIX U3JIy4YeHUH Ha OpraHU3M de-
JIOBEKA), IPU 3TOM IepeBOJUTH NMPAKTHUYECKYO 33Jayy B y4ye6-
HYI0, BbIJIeJIATh CyI[eCTBEHHbIE CBONCTBA/IPU3HAKN pU3UYe- CKUX
ABJIEHUH;

— ONMUCHIBAaTh M3y4YeHHbIE CBOMCTBA TeJ U QU3UYECKHE SIBJIEHUS, HC-
noJsb3ysl ¢uU3NUecKHe BeJUYUHBbl (CpefHSs W MTHOBEHHasl CKO-
pocTb TesJa TpPH HEPABHOMEPHOM /IBH)KEHHH, YCKOpEHHE,



nepeMe-iieHHe, IyTb, YIJOBasg CKOPOCTb, CHWJa TpEHHUs, CHUJIA
YIPYroCTH, CUJIA TSXKECTH, YCKOpeHHe CBOOOJHOro NajieHusl, Bec
TeJsla, UM- MyJIbC TeJsa, WMIYJbC CUJIbl, MeXaHHYecKass paboTa U
MOILHOCTb, TOTEHLMa/bHAsl 3HepPrusi TeJsa, MOJHATOTO Haj
MOBEPXHOCTBIO 3eMJIH, OTEHLMa/IbHasA I9HEPIUs CXKATOW NPY>KUHBI,
KUHEeTHUYe- CKasl 9Heprus, oJIHasi MeXaHW4YecKasl SHeprusi, Iepuoj u
4yacToTa KosIebaHWH, [JMHA BOJIHBI, IPOMKOCTb 3ByKa M BbICOTA
TOHA, CKO- POCTb CBeTa, NOKa3aTe/b NpeJoMJIEHUS CpeJbl); NpHU
ONMCAaHUM  TNPABUJIBHO  TpPaKTOBaTb  (QU3MYECKUH  CMBICH
WCIOJIb3YeMBIX BeJIU- YMH, 0003HAYeHUs1 U eJHUHUIbl QU3NIECKUX
BeJIMYMH, HAX0UTb GOPMYJIbl, CBA3bIBAIOLINE JAaHHYIO0 GU3NUECKYIO
BeJIMYMHY C ApYy- TMMU BeJIMYMHAMM, CTPOUTD rpadUKU U3y4YeHHBIX
3aBUCHMOCTEeN PU3NUECKUX BEJIUUNH;

—XapaKTepu30BaThb CBOMCTBA TeJs, GU3UYECKHE SBJIEHHUs U INpoIec-
Cbl, MCNOJIb3Ysl 3aKOH COXPaHeHWsl 3HEePTUH, 3aKOH BCEMHPHOIO
TATOTEHUS, NPUHLIUI CYNEPHO3ULUM CUJ, IPUHIUI OTHOCHUTEJb-
HocTHU 'anuies;, 3aKoHb! HbI0TOHA, 3aKOH COXpaHEHUsS UMIYJIb- Ca,
3aKOHBI OTPaXX€HUSA U NpeJIOMJIEHU CBETA, 3aKOHbI COXpaHe- HUfA
3apsAZ0BOTO M MAcCOBOTO 4YMCesJ INPU fAJepHBIX peakUusx; MpU
3TOM JaBaThb CJIOBeCHYI0 GOpPMyJHUPOBKY 3aKOHa U 3allHUChl- BaTb
ero MaTeMaTH4yecKoe BbIpaXKeHMUE;

—00BACHATh pU3HMYECKHe NPOLlecchl U CBOWCTBA TeJs, B TOM YMCJIe
1 B KOHTEKCTe CUTyallMd NMPaKTUKO-OPUEHTUPOBAHHOIO XapakTe-
pa: BBIABJIATb NPUYMHHO-CJeJCTBEHHbIE CBA3H, CTPOUTb 0ObsAC-
HeHHe U3 2—3 JIOTUYeCKHUX IIaroB C ONopoW Ha 2—3 U3y4YeHHBIX
CBOMCTBA QU3UYECKUX SIBJEHUH, PU3NIECKUX 3aKOHOB WJIM 3aKO-
HOMEpPHOCTeH;

—peuiaTh pacyéTHble 3a7a4yu (onmupamwIyecs Ha CUCTEMY U3 2—
3 ypaBHeHHUI), UCMOJIb3ys1 3aKOHbI U (OPMYJIbl, CBS3bIBAIOLIHE
dusMYecKkre BeJIMYNHBL: HA OCHOBE aHaJIM3a YCJI0BUs 3aJja4yM 3a-
MMChIBAaTb KPAaTKOE YCI0BHE, BBISABAATh HEJOCTAIOIINE WU U36bI-
TOYHbIE JJaHHble, BBIOUPATh 3aKOHBI U GOPMYJibl, HEOOXOAUMBIE
JUJIs1 pellleHus], IPOBOJUTb PAcyéThl U OLleHUBATb PeaTMCTUYHOCTD
M0JIy4eHHOT 0 3Ha4eHUs PU3UIECKON BeJTUUHNHBI;

—pacnosHaBaTb NPo6/ieMbl, KOTOPble MOKHO PeLIUTh IIPU MOMOIIU
$U3MYEeCKUX METO/I0B; UCIOJIb3Ys ONMKMCAHUE HCCJIE0BAHUS, BbI-
JleJISITh IpOBepsieMoe NpeAIoJoKeH e, OLleHUBaTh NPaBUJIbHOCTb
nopsifika NpoBeJleHNUs UCCeJ0BaHU, [ieJlaTh BbIBO/bl, HHTEpPIpe-
TUPOBAaThb  pe3yJbTaTbl  HAOJIOJEHUH U
OTIBbITOB;

—IpPOBOAUTH OMNBITHI N0 HAGIIOAEHUI0O QU3NYECKUX SIBJEHUH WJIN
dusnYecKux CBOWCTB Tes (M3yyeHHe BTOPOro 3akoHa HbroToHa,
3aKOHa COXpaHeHMsl IHEPryuH; 3aBUCUMOCTb NepHro/ia Kose6aHui



HNPYXKUHHOI'0 MasiTHUKA OT MacChl TPy3a U KECTKOCTH MPYXKUHBI U
HE3aBHUCHMOCTh OT aMIUIUTY/bl MaJbIX KOJIeGAaHUH; NPSIMOJIU-
HellHOe pacnpocTpaHeHWe CBeTa, pasJjiokeHHe 6esioro cBeTa
B CIIEKTp; U3yYeHHe CBOMCTB M300paXKeHHUsI B IJIOCKOM 3epKajie
U CBOMCTB M300paKeHUs NpeaMeTa B cobuparolied JIMH3e; Ha-
6JIt0/leHHe CIJIOIIHBIX W JIMHEHYaTbIX CHEKTPOB M3JydeHus): ca-
MOCTOSATEJbHO COOUPATh YCTAHOBKY U3 U3OLITOYHOrO Habopa 060-
PY/ZI0BaHUSI; OMUCHIBATH XOJ, ONbITA U €ro pe3yJbTaThbl, GOpMYJIH-
pOBaThb BbIBOJIbI;

—IpOBOJAUTL MNPU HEOOXOJAUMOCTH CEPUI0 TPSIMbIX HW3MEpPeHHH,
omnpejiesisis cCpefjHee 3HaAUEHUE U3MepsieMOU BeJIMYuHbI (POKyCcHOe
paccTosinve cobuparollel JIMH3bl); 000CHOBBIBAThH BbIGOP criocoba
M3MepeHUs/U3MepUTETbHOTO TPU6OPa;

—POBOAUTDH HCCJIEOBAaHHE 3aBUCUMOCTEH (PU3NUYECKHX BEJUYHH
C WCIOJIb30BAHUEM MPSIMbIX M3MEPEHHH (3aBUCUMOCTb MYTH OT
BpeMeHU NpPH PAaBHOYCKOPEHHOM /JIBM)KEHHWM 06e3 HavyaJbHOW CKO-
poCTH; Mepuoja KoseGaHUM MaTeMaTUYeCKOro MasiTHUKA OT JJIH-
Hbl HUTH; 3aBUCHMOCTH yIJIa OTPAXKEHUS CBETA OT yIJa MajieHus
W yIJIa MpeJIOMJIEHUS] OT YIVIa MaJieHus): MJIaHUPOBAaTh MCCJIENO-
BaHHe, CaMOCTOSITEJIbHO COGHUpATh YCTAHOBKY, GUKCUPOBATH pe-
3yJIbTAThl TOJYYEeHHOW 3aBUCUMOCTU (GU3UYECKUX BEJUYUH C
Yy4ETOM 33/IaHHOM MOTPEIIHOCTH U3MEPEHUH B BU/le TabJIUIL U rpa-
$UKOB, ZieJ1IaTh BBIBO/IbI IO pe3yJibTaTaM HCCe/[0BAHUS;

—IpPOBOJUTL KOCBEHHble U3MepeHUs1 PpU3UYECKUX BeJU4uH (cpej-
Hssl CKOPOCTb U YCKOpEeHHe Tesjla HPHU PABHOYCKOPEHHOM J[BH-
’KEHUH, YCKOpeHHe CBOOOJHOTO MaJieHUs], KECTKOCTh MPY>KHUHBI,
K03QOUIMEHT TpPEHUS CKOJIb)XKEHHUs], MeXaHWdeckass paboTau
MOIIHOCTh, YacTOTa U IEPHUOJ KoJeOaHHUHW MaTeMaTUYeCKOro U
NPYXKUHHOT'O0 MasiTHUKOB, ONITHYECKAsl CUJIa COGUPAIOLIEN JIMH- 3bl,
pPafioaKTUBHBIA (OH): TJAHUPOBATb H3MEPEHHUs; COOUpPaTh
3KCIIEpUMEHTAJIbHYI0 YCTAHOBKY U BBINOJIHATh U3MEpEeHUs1, Cie-
Jlysl IPeJJIOKEHHOW WHCTPYKLMH; BBIYUC/ASITH 3HAYEHUE BeJINYu-
HbI U aHAJIU3UPOBATH MOJIyYeHHbIE Pe3yJIbTAThI;

—co6J110/jaTh NpaBUJa TEXHUKM 6€30MacHOCTH NpHU paboTe c Jjabo-
paToOpHbIM
000pyZI0BaHUEM;

—pas3jM4yaTh OCHOBHbIE NMPU3HAKKU U3YYEHHbIX PUUYECKUX MOJie-
Jiel: MaTepua/ibHasi TOYKA, aBGCOJIIOTHO TBEPZOE TeJIO, TOYEYHbBIN
HCTOYHHUK CBETAa, JIy4, TOHKas JIMH3a, IJIaHeTapHasi MO/leJib aTo-
Ma, HYKJOHHasi MOJieJlb aTOMHOIO
AApa;

—XapaKTepu30BaThb NPUHIUIbI JAEHUCTBUS W3YYEHHBIX MPUOOPOB
Y TeXHUYECKUX YCTPOUCTB C OMOPON Ha UX OMUCaHUs (B TOM YUC-



Jie: CIMAOMETD, AATYUKH MOJIOKEHHUA, paCCTOAHUA U YCKOPEHHUA,

pakeTa, 3XO0JIOT, OYKH, Iepuckorn, ¢oToanmnapar, OINTHYECKHe
CBETOBO/IbI, CHEKTPOCKOI, J03UMETp, KaMmepa BuibcoHa), wuc-
MOJIb3ysl 3HAHUS O CBOMCTBAX QU3NYECKUX SIBJIEHUH U HEOOXOU-
Mble ¢pu3nyecKre 3aKOHOMEPHOCTH;

—HCNO0JIb30BaTh CXEMbl U CXeMAaTHUYHble PUCYHKU H3yYEHHBbIX TeX-
HUYECKUX YCTPOMNCTB, U3MEPUTEJbHBIX MPUOOPOB U TEXHOJIOTHU-
YeCKHUX MpPOLEeCCOB MPU pelleHUU Y4eOHO-NMPAKTUYEeCKUX 3a/ay;
ONTUYECKHE CXEMbl [Jisl MOCTPOEHHUs HU300paKeHUH B IJIOCKOM
3epKaJie U cobuparoliei JMH3e;

—PUBOAUTH MPUMEPbI/HAXOAUTh UHGOPMAIUIO O MPUMeEpPaAx Mpak-
THUYECKOTO UCNO0JIb30BaHUSA GU3NYECKUX 3HAHUN B NOBCEJHEBHOM
JKU3HU AJ151 o6ecriedyeHus 6e30MacHOCTH IPHU o6palleHruu ¢ mpubo-
paMHd U TEXHUYECKUMU YCTPOMCTBAMHM, COXpaHEHUs 3[0pOBbs U
CO6JII0ZIEHUSI HOPM 3KOJIOTHUYECKOTo IMOBEeJEeHUs] B OKpyKalollen
cpefe;

—OCYILeCTBJAATh NOUCK HUHPopManuu GU3UYECKOTO COAeprKaHHus B
ceTu HHTepHET, caMOCTOATENbHO (GOPMyJUPYs TOUCKOBBIA 3a-
MPOC, HAXOAUTb NMYTH ONpeJieseHUs1 JOCTOBEPHOCTH IMOJIyYeHHOU
MHpOpPMAIMK Ha OCHOBE UMEIOLIUXCS 3HAHUHN U JI0IIOJTHUTEb- HbIX
HMCTOYHUKOB;

—MUCN0JIb30BaTh NPU BBINOJHEHHUU Y4YeOHBIX 3aJaHUN HaAy4yHO-IO-
MyJSPHYI0 JIUTEPATypy (PU3UYECKOro CoJepiKaHHs, CIpPaBOYHbIE
MaTepuasbl, pecypcbl ceTHU WHTepHeT; BJaZleTb MNpUEMaMU
KOHCIIEKTUPOBAHUSI TEKCTa, NpeoOpa3oBaHUsl HHPOpPMALUM U3
OZIHOYM 3HAKOBOU CUCTEMBI B JPYTYI0;

—co3/laBaTb COOGCTBEHHbIe MUCbMEHHbIE U YCTHbIE COOOIIEHUS Ha
oCHOBe MH(}OpPManMM U3 HECKOJbKHUX HCTOYHUKOB (PU3UYIECKOT0
cojiep:KaHUs, MyOJUYHO NPELCTaBASATb pe3yJbTaTbl MPOEKTHON
WJIM UCCJIeI0BATENbCKON J1esITEIbHOCTH; IIPU 3TOM I'PaMOTHO HC-
M0JIb30BaTh U3y4YeHHBbIA MOHATHUHBIM anmapaT U3y4aeMoro pas-
Jiesa GUM3WKH M CONMPOBOXK/JATbH BBICTYIJIEHHME IIpe3eHTalrel ¢
y4ETOM 0CO6EHHOCTEN ayJUTOPUHN CBEPCTHUKOB.



