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NOACHUTEJIbHAA 3AINMUCKA

Conepxxanne IlporpamMMbl  HampaBieHO Ha  (OpPMHUPOBAaHHE  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH YUYaIIUXCS U OpraHU3alMIo U3ydyeHHs (PU3MKU Ha ACSITEeIBHOCTHOW OocHOBe. B Helt
YYUTHIBAIOTCS BO3MOXXHOCTH TIpeaMmeTa B peanusaruu  TpedoBanuit ®I'OC OO0 k
IUIAHUPYEMbIM ~ JIMYHOCTHBIM ¥ METamlpeAMETHBIM  pe3ylbTaTaM OOydeHHs, a TaKKe
MEXIIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHbIX Y4EOHBIX IPEAMETOB Ha YpPOBHE OCHOBHOI'O
o0miero oOpa3oBaHHs.

B mnporpamme onpeaenstoTcsi OCHOBHbBIE €M H3ydeHHMs] (U3MKM Ha YPOBHE OCHOBHOIO
obmiero 00pa3oBaHMsA, IUIAHUPYEMBIE PE3ylIbTaThl OCBOCHUS Kypca (HU3WKU: JHUYHOCTHBIEC,
MeTarpeIMEeTHbIe, IpeMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma yctaHaBIMBaeT paclpeieleHue yaeOHOro MaTepuaa o rogam ooydeHus (1o
KJaccaM), IpeylaraeT NpUMEpHYIO MOCJIEI0BaTEeIbHOCTh U3YUEHHSI TEM, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTHSA [IPEIMETHOTO COAECPKaHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH ydaluxcs, a TaKxKe
IPUMEPHOE TEMAaTUYECKOE IUIAHNPOBAHNE C YKa3aHUEM KOJMYECTBA YaCOB HA U3YUYEHHUE KaXI0N
TEMBbI U IPUMEPHON XapaKTEPUCTUKON yueOHOM NeATEIbHOCTH yYaluXCs, peau3yeMon Ipu
U3Y4YEHUHU ITUX TEM.

OBLASA XAPAKTEPUCTUKA YHYEBHOIO NPEOMETA «®U3UKA»

Kypc ¢usuku — cucremooOpasyromuidi 11l €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpPEIMETOB,
HOCKOJIBKY (PU3MYECKHE 3aKOHBI JeKaT B OCHOBE IPOLIECCOB U SIBIECHUI, U3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMueld U pusuueckoil reorpadueii. Puznka — 3TO MpeIMET, KOTOPBI He
TOJIbKO BHOCUT OCHOBHOM BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, HO U IIPENOCTABIISAET
HauOoJiee sICHbIE 00pa3Ibl MPUMEHEHHSI HAYYHOTO METOJ1a MO3HAHUS, T. €. CIIoco0a MOITyICHUS
JIOCTOBEPHBIX 3HaHUI 0 Mupe. Hakonen, ¢usnka — 3T0 npeameT, KOTOPbI Hapsay ¢ APYrUMHU
€CTeCTBEHHO-HAYYHBIMU NpEeIMETaMu JOJDKEH JaTh IIKOJIbHMKaM MpeJcTaBieHue 00
YBJIEKATEJIbHOCTH HAy4YHOT'O HCCJIENOBAaHUS M PAJOCTH CAMOCTOATEIBHOTO OTKPBITHS HOBOTO
3HAHMUS.

OnHa W3 riaBHBIX 3a1ad (U3UYECKOro OO0pa3oBaHUS B CTPYKType o0Iero ooOpa3oBaHHs
COCTOHUT B ()OPMUPOBAHUHU €CTECTBEHHO-HAYUYHOM rPaMOTHOCTH U UHTEpECA K HAyKe Y OCHOBHOM
Macchl 00yJaromuxcs, KOTOpble B ajbHEHIIeM OyAyT 3aHATHI B CaMbIX pa3HOOOpa3HbIX cepax
nesitenbHOCTH. Ho He MeHee BayKHOM 3ajauel SBIsSeTCS BBIIBICHHE U MOJArOTOBKA TAJIAHTINBBIX
MOJIOJIBIX JIIOACH JJIi TPOJOJDKEHHS o00pa3oBaHMA U JaybHEimed mnpodeccuoHanbHOM
JeSITEIbHOCTH B 00JIaCTH €CTECTBEHHO-HAYUHBIX MCCIIEI0BaHUNA U CO3JaHUH HOBBIX TEXHOJIOTHI.
CornacHo MpHUHATOMY B MEXAYHAPOJHOM cooOIIecTBe ompereneHuo, «EcrecTBeHHO-Hay4YHas
IPaMOTHOCTh - 3TO CHOCOOHOCTh YeJIOBEKAa 3aHUMAaThb AKTUBHYIO TPAXKAAHCKYIO HMO3MLHUIO I10
00IIeCTBEHHO 3HAYMMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €r0 TOTOBHOCTh
MHTEPECOBAThCSl €CTECTBEHHO-HAYYHbIMHU HAesMU. HaydyHO rpaMOTHBIN 4elOBEK CTpEMHTCA
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXICHHM MPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM
HayKaM U TEXHOJIOTUSM, UYTO TPeOYyeT OT HEro CIEAYIOIINX KOMIETEHTHOCTEM!:

—Hay4YHO OOBSCHATH SIBIICHUS,
—OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS, —HHTEPIPETUPOBATh JaHHbIE
Y UCI0JIb30BaTh HAYYHbIE I0KA3aTEIbCTBA JIJIS TIOJYYEHHSI BBIBOJOB.»

N3yuenne ¢Gu3uku CrnocOOHO BHECTH pEINAIOUIMKA BKIaL B (OPMHUPOBAHUE €CTECTBEHHO-

HAYYHOU IPaMOTHOCTH 00YyJarOIIUXCS.

LEENU U3YYEHUA YYEBHOIO NPEOMETA «®U3SUKA»

LUenn wusyyeHuMa ¢uU3MKM Ha YPOBHE OCHOBHOro obuero obpas3oBaHMA onpeneneHbl B
KoHuenuun npenoaaBaHusa yyebHoro npegmeta «dPusmnka» B 0b6pa3oBaTe/ibHbIX OpraHM3auUmax
Poccuitickot Pepepaumnn, peanusyownmx OCHOBHble 06Leobpa3oBaTesibHble MNPOrPaMMbl,
yTBepXKAEHHON peweHnem Konnermm MuHucTepcTBa npocselleHua Poccuiickon ®epepaumuy,



npoTtoKkon ot 3 aekabpa 2019 r. Ne MK-48H.
Lenun nsyyeHns omsunku:

—npuobpeTeHne MHTepeca U CTPEMIEHUA 0OyYaloWMXCa K HayYyHOMY M3YYEHUIO NPUpoAabl,
Pa3BUTME UX UHTENNEKTYaAIbHbIX U TBOPYECKUX CNOCObHOCTEN;

—pasBuUTME NpeacTaBfeHUA O  Hay4yHOM  MmeToge  No3HaHuA U dopmMupoBaHMe
NCCNefoBaTENbCKOTO OTHOLWEHMA K OKPYKAIOLMM ABEHUAM;

—dOopMMpPOBaAHME HAYYHOr0 MWMPOBO33PEHMA KaK pe3y/bTaTa WM3y4YeHUA OCHOB CTPOEHUA
MmaTepum n pyHAaMeEHTaIbHbIX 3aKOHOB PUBUKK;

—dopmunpoBaHMe npeacTaBAeHNn 0 ponn GU3MKK ANA Pa3BUTUA APYIrMX eCTECTBEHHbIX Hayk,
TEXHUKM M TEXHOJIOTUIA;

—pasBuUTME NpPeacTaBNeHMA O  BO3MOXHbIX cdepax byaywen npodpeccMoHanbHOM
OeATeNbHOCTU, CBA3AHHOM C PU3MKOW, MOAroTOBKAa K JajsibHeilllemy OOydYeHUI0 B 3TOM
HanpaBaeHUN.

JocTuKeHne 3TUX Lenen Ha ypoBHE OCHOBHOro obuiero obpasoBaHMs obecneuymBaeTcs
pelweHnemM cneayowmx 3a4au:

—npuobpeTeHne 3HaHUM O AMCKPETHOM CTPOEHWM BELLECTBA, O MEeXaHWYeCKMX, TenoBbIX,
3NIEeKTPUYECKUX, MArHUTHbIX U KBAHTOBbIX ABNEHUAX;

—npuobpeteHne YMEHUI ONUCbIBaTb U OOBACHATb PU3MUYECKME ABNEHUA C UCNOJIb30BAHUEM
NONIYyYEHHbIX 3HAHUI;

—OCBOEHWE METOA0B peLleHUA NPOCTENLLINX PACYETHBIX 3a4a4 C UCMO/Ib30BaHMEM U3NYECKUX
Mmozenen, TBOPYECKMX U NPaKTUKO-OPUEHTMPOBAHHbIX 334aY;

—pasBuUTUE YMEHUI HabntoaaTb NpUpPOAHble ABAEHUA W BbINOAHATb OMbITbl, 1abopaToOpHble
paboTbl M 3KCNEPUMEHTANbHblE UCCNEAO0BaHMA C WCMOJIb30BAaHUEM WU3MEPUTENbHbIX
npubopos;

—ocBoeHWe npuémoB paboTbl ¢ WHbOpmaumelt GU3NYECKOro COAEpPKaHMA, BKAlOYas
MHPOPMALMIO O COBPEMEHHbIX AOCTUMXEHUAX PU3MKKU; aHANMU3 N KPUTUYECKOE OLEeHUBaHWE
MHbOpPMaLuK;

—3HAKOMCTBO €O cdepamn npodeccMoHanbHOM AeATeNbHOCTM, CBA3AHHbIMU C GU3UKON, U
COBPEMEHHbIMU TEXHONOTMAMM, OCHOBAHHbIMM Ha AOCTUXKEHUAX GUINYECKON HaYKW.

MECTO YYEBHOIO NPEAMETA «®U3UKA» B YYEBHOM NJIAHE

B cootsetctBUN ¢ PFOC OO0 ¢usuKa asnsercs ob6s3aTesibHbIM NMPeAMETOM Ha YypOBHE
OCHOBHOro obuwero obpasoBaHuA. [JaHHaA NporpaMmma npeaycmaTpmBaeT usyvyeHme GU3NKM Ha
6a3oBom ypoBHe B 06bEMe 238 4 3a Tpu roga obydyeHuma no 2 4 B Heagento B 7 U 8 Knaccax 1 no 3
Yy B Hegent B 9 Knacce. B TemaTnyeckom naaHUpoBaHuM gna 7 n 8 KnaccosB npeanonaaraerca
pe3epB BPEMEHMU, KOTOPbIA YYNTENb MOXKET MCNO/Ib30BaTb MO CBOEMY YCMOTPEHWIO, @ B 9
Knacce — noBTOpPUTENbHO-0606LWatoWmii Moayb.

COAEPXAHWUE YYEBHOIO NPEAMETA «PU3UKA»

7 Knacc

Paszgen 1. ®u3nka u eé ponb B NO3HAHWUU OKPY3KaloLero mmpa

®dusnka — Hayka o npupoge. fABneHua npupoapl . Pusnyeckme ABNEHUA: MeXaHUYecKue,
TenaoBble, 31EKTPUYECKME, MAarHUTHbIE, CBETOBbLIE, 3BYKOBbIE.

dusnyeckme BenUUMHbL. U3mepeHune U3MYECKUX BenuuuMH. Pusuyeckme npubopsl.
MorpewHocTb M3mepeHuit. MexayHapoAHan CUCTEMA eAUHUL,

Kak ¢u13nKa 1 apyrve ecteCcTBeHHble HayKM M3y4atoT npupoay. EcTecTBeHHO-Hay4YHbIA MeTos,
No3HaHMA: HabaaeHMe, NOCTaHOBKA Hay4YHOro BOMPOCA, BblABUMKEHME TUMNOTE3, SKCNEPUMEHT



no nposepke rnunotes, ob6bAcCHeHWe Habatogaemoro asneHns. OnucaHne GU3NYECKUX ABAEHUM
C NOMOLLbIO MOZENEN.
AdemoHcmpayuu
1. MexaHun4YecKkue, TeNN0BbIE, SNEKTPUYECKNE, MArHUTHbIE, CBETOBbIE ABIEHUS.
2. ®usmyeckne npubopbl M nNpoueaypa MPAMbIX M3MEPEHWIM aAHANOrOBbIM U
undposbiMm npubopom.

JlabopamopHbie pabomeoi u onbimoi
1 OnpeaeneHue UeHbl geNeHns WKanbl amepuTenbHoro npubopa.

2. N3mepeHune paccToAHUN.
3. N3mepeHre 06BEMA KUAKOCTM U TBEPAOTO TeNa.
4. OnpegeneHve pasmepoB Masbix Ten.

5. MiamepeHune TemnepaTypbl NPy MOMOLLM }KUAKOCTHOIO TEPMOMETPA U AaT4MKa TemnepaTypbl.
6. MpoBeaeHWe UcCCAe0BaHMA MO MPOBEPKE MMNoTesbl: 4a/fbHOCTb NOMETA LWapuKa, NyWweHHOro

ropusoHTasIbHO, TemM bonble, Yem BobLLE BbICOTA NyCKa.

Pasgen 2. lBuxeHue 1 B3aumogeiicrteme Ten

MexaHnyeckoe ABuKeHue. PaBHomepHoe M HepaBHOMepHoe ABuxeHue. CKopocTb. CpeaHasa CKOPOCTb
NpY HePaBHOMEPHOM ABUMKEHUWN. PacuéTt nyTu 1 BpemeHu ABUNKEHUA.

CTpoeHMe BelLecTBa: aTOMbl M MOJIEKY/bI, UX pa3mepbl. OnbiTbl, AOKa3blBaloWMe AUCKPETHOE CTpOeHMe
BeLLLecTBa.

OBuxKeHne dactuy, BewecTBa. CBA3b CKOPOCTM ABWMMKEHMA YacTul, C TemnepaTypoi. BpoyHoBckoe
asukerHne, anbodysma. BsaumoaencrTeme 4acT1L, BELLLECTBA: NPUTAXKEHUE U OTTaNIKUBaHMeE.

ArperaTHble COCTOSIHMA BELLECTBA: CTPOEHWE ra3oB, KUAKOCTENM U TBEPAbIX (KPUCTaNAMYeckux) Ten.
B3anmocBA3b Mexay CBOMCTBAMM BELLECTB B Pa3HbIX arperaTHbIX COCTOAHMUAX U UX aTOMHO-MOEKYAAPHbIM

CTpoeHnem. OcobeHHoCTH arperaTtHbIX COCTOAHNM BOAbl.

fiBneHne nHepummn. 3aKoH MHepLUN. Blanmogencreme Ten Kak NpMUMHa MU3MEHEHMA CKOPOCTU ABUMKEHUA
Ten. Macca Kak mepa uHepTHOCTM Tena. MnoTHOcTb BewecTBa. CBA3b NAOTHOCTU C KOJIMYECTBOM MOJIEKY/ B
eanHNLe 06bEMa BeLLLeCcTBa.

Cnna KaK xapaKTepuUCTUKa B3auMmogeincTsna Ten. Cuna ynpyroctM u 3akoH lyKa. MiamepeHune cunbl ¢
MOMOLLbIO AMHAMOMETPA. ABNEHMNE TATOTEHUA U cua TaKecTU. Cuna TAXKeCTU Ha Apyrux naaHetax (MC). Bec
Tena. HesecomocTb. CnoxeHune cuAa, HanpasfeHHbIX MO OA4HOM npAmMoN. PaBHogencTeytowaa cua. Cuna

TpeHus. TpeHNe CKONbKEHNA U TPEeHWNE NoKoA. TpeHue B Npupoge n TexHuke (MC).

AdemoHcmpayuu
1. HabntogeHne mexaHMYECKOro ABUXKEHUSA TeNna.
2. MN3mepeHme CKOPOCTU NPAMOSNHENHOTO ABUMKEHUSA.

3. HabnioaeHne 6poyHOBCKOrO ABUMKEHUA.



4. HabnwopeHue anddysuu.

5. HabnloaeHune aBneHnn, 06bACHAIOLWLMXCA NPUTANKEHNEM UM OTTAIKUBAHMEM YacTUL, BELLECTBa.

6. HabntoneHve aBneHns nHepuuu.

7. HabntogeHne nsmeHeHMA CKOPOCTU NPU B3aUMOLENCTBUN Ten.
8. CpaBHeHMe macc No B3auMOAENCTBUIO Ten.

9. CnoskeHune cun, HanpaB/IEHHbIX MO OA4HOM NPAMON.

JlabopamopHsie pabomol u onbimel
1. OnpegeneHve CKOPOCTM PABHOMEPHOrO ABUMMKEHWUA (LWapuKa B KUAKOCTW, MOLEeNu
3/1eKTPUYECKOro aBTOMOBUAA U T. M.).
2. OnpeaeneHue cpegHe CKOPOCTU CKONbKEHMA BPyCKa UK LWapWKa MO HaKNOHHOW NIOCKOCTY.
3. OugeHKa agnameTpa aToMa MeTo40M pALoB (c ucnonbsoBaHuem dotorpaduii).
4. OnbITbl N0 HabAtOAEHWNIO TENJIOBOTO PACLUMPEHNA ra30B.

5. OnbITbl N0 06HAPYKEHUIO AEUCTBMA CUN MONEKYNSPHOTO NPUTAKEHUS.

6. OnpepneneHne NAOTHOCTM TBEPAOrO Tena.

7. ONbITbl, AEMOHCTpUpYIOWME 3aBUCUMMOCTb  pacTaxkeHua (gedopmaumu) npyKUHbI  OT
NPWAOXKEHHOM CUAbI.

8. OnbITbl, AEMOHCTPUPYIOLWLME 3aBUCUMOCTb CUAbl TPEHWUSA CKONbKEHMA OT CWU/bl AaBNEeHUA U

XapaKTepa ComnpuKacatoLLMXCa NOBEPXHOCTEN.

Pasgen 3. PaboTa U MOLLHOCTb. dHeprus

MexaHu4yeckasa pabota. MoLHOCTb.

MpocTble mexaHM3MbI: pblyar, 610K, HaKNOHHAA NAOCKOCTb. MpaBuMao paBHoBecus pblyara. MNpumeHeHne
npaBWna paBHOBEeCKA pbluara K 6710Ky. «30/10T0e NpaBMAO» mexaHnku. KMO npocTbix MexaHM3moB. MpocTbie
MEXaHWM3Mbl B ObITY U TEXHUKE.

MexaHn4yeckaa 3HepruA. KuHeTnyeckaa W noTeHumanoHaA 3HepruA. [pesBpalieHne ogHOro BMAaa
MeXaHMYECKOM 3HEPTUM B APYTON. 3aKOH COXPAaHEHUA SHEPTUM B MEXAHUKE.

AemoHcmpayuu

1. Mprmepbl NPOCTbIX MEXAHU3MOB.
JlabopamopHsie pabomeol u onbimel
9. OnpegeneHne paboTbl CUAbl TPEHUA NPU PABHOMEPHOM ABUMNEHUW Tena Mo FOPU3OHTANbHOM
NOBEPXHOCTK.
10. UccnepoBaHMe ycnoBuiA paBHOBECUSA pblyara.
11. UamepeHue KMO HaKNOHHOM NAOCKOCTU.

12. W3yyeHue 3aKOHA COXPaHEHUA MEXaHMYECKOM 3Hepruu.



Pasaen 4. [lasneHune TBEPAbIX TN, XUAKOCTEN M ra3oB

[asneHne. Cnocobbl YMEHbLUEHUNA N YyBEINYEHNA OaBNEHUA. JasneHue rasa. 3aBMcMMOCTb AaBneHunA rasa

OT 06bEMa, TemnepaTypsbl. MNepeaaya AaBneHUs TBEPAbIMU TelaMU, }KUOAKOCTAMU U razamu. 3aKoH lMNackans.

MHeBMaTUYECKME MaLUMHbI. 3aBUCMMOCTb AaBAEHUA XKUAKOCTU OT FﬂY6VIHbI. rVI,D,pOCTaTM‘-IeCKMl‘;I napagokKc.

Coobuiatolpecs cocyapl. lMapaBanyYeckme mexaHmsmbl.

Atmocdepa 3eman n atTmochepHoe gasneHune. MPUUUHBI CyLLeCTBOBaHWUA BO3AYLIHOW 060A0YKM 3eman.

OnbIT Toppuyennu. MsmepeHune atmochepHoOro AasneHmaA. 3aBUCUMOCTb aTMOCHEPHOro AaBeHNA OT BbICOTbI

Hag, ypoBHem mops. Mprbopsbl 4N U3MepeHns aTMochepHOro AaBAEHUS.

[eicTBre KMAKOCTM M rasa Ha MNorpyEHHoe B HUX Teno. BbiTankueatowan (apxumenosa) cuna. 3akoH

Apxumepa. NnasaHue Ten. BosgyxonnasaHue.

AdemoHcmpayuu
1. 3aBMCMMOCTb AaBAEHUA ra3a oT TemnepaTypbl.
2. MNepeaaya faBneHMA XXUAKOCTbIO U ra30M.
3. CoobuwatoLmecs cocyabl.
4. mapasanyeckmii npecc.
5. MposBneHne AenNcTBUA aTMOCPEPHOro AaBNEHUA.
6. 3aBUCMMOCTb BbITa/IKMBAIOLLEM CUAIbI OT OOBEMA MOrPYyKEHHON 4YacTM Tena M MNAOTHOCTU

KUOKOCTU.

. PaBeHCTBO BbITa/IKMBAIOLLEN CUJIbl BECY BbITECHEHHOW KUAKOCTY.

. YcnoBue nnagaHWA Ten: naaBaHue Wau norpyxeHune ten B 3aBUCMMOCTU OT COOTHOLLEHUA

NJAOTHOCTEM Tena u KNAKOCTW.

JlabopamopHvie pabomesl U onbimol

8 Knacc

1.

MccneposaHne 3aBMCMMOCTM Beca Tena B BoAe OT 0b6béMma I'IOl'py}KéHHOﬁ B XXMNAKOCTb 4Yactu

Tena.

. OnpeaeneHve BbITaNKMBAIOLLLEN CUAbI, AEACTBYIOLLLEN HA TN, NOTPYIKEHHOE B }KUAKOCTb.

. NMpoBepKka HE3aBUCMMOCTU BbITA/IKUBAIOLWLEN CWUJIbI, AENCTBYIOWEN HA TENO B KUAKOCTU, OT

MacCCbl Tena.

. OnbITbl, AEMOHCTPUPYIOLWME 3aBMCMMOCTb BbITa/IKMBAIOLWEN CU/IbI, AEUACTBYIOWEN Ha Teno B

XNOKOCTH, oT 0bbéma I'IOFpY)-KéHHOﬁ B XXMAOKOCTb 4aCTh T€N1a U OT NJIOTHOCTU XXULOKOCTU.

. KoHcTpyupoBaHMe apeomeTpa WAM  KOHCTPYMPOBAHME JNIOOKM W onpefesneHne eé

rpy30noAbEMHOCTM.



Paspen 6. Tennosble aBneHun

OCHOBHbIE MOJIOKEHUA MOJIEKYIAPHO-KMHETUYECKON TEOPUM CTPOEHUA BelwecTBa. Macca M pasmepbl
aTOMOB M MOJIeKY. OnbITbl, NOATBEPKAAIOLLME OCHOBHbIE MONOXEHUA MONEKYNAPHO-KMHETUYECKON TEOPUN.

Mogenn TBEPAOro, KMAKOrO M ra3oobpasHOro COCTOAHWI BellecTBa. Kpuctannanyeckme n amopdHble
Tena. O6bACHEHWE CBOWCTB ra3oB, MMAKOCTEM W TBEPAbIX TE€N HA OCHOBE MNOIOXKEHWN MONEKYNAPHO-
KMHeTUYecKoin Teopmnn. CMaumBaHMeE N KaNnUANApHble ABNEHUA. TENI0BOE pacLUMPEHUE U CKaTHe.

Temnepatypa. CBA3b TeMNepaTypbl CO CKOPOCTbIO TEM/IOBOTO ABUMKEHUA YACTULL.

BHyTpeHHAA sHeprua. Cnocobbl UISMEHEHMA BHYTPEHHEN SHepPrnun: Tenaonepeaaya 1 coBeplieHne paboTsbl.
Buabl Tenaonepeaayn: TENI0NPOBOAHOCTb, KOHBEKLMSA, U3/yYEHME.,

KonnyectBo Tennotbl. YaenbHas Tenno€MKOCTb BeliecTBa. TensoobmeH U TenjoBoe paBHOBeECUE.
YpaBHeHue TensioBoro 6anaHca.

MnaBneHne UM  OTBEpPAEBAHWE  KPUCTANZIMYECKUX  BewecTB. YaenbHasa Tennota  NaBieHuA.
MapoobpasoBaHue M KoHaeHcauuA. Mcnapenne (MC). KuneHue. YgenbHas Tennota napoobpasoBaHus.
3aBUCMMOCTb TeMNEepaTypbl KUNEHUA OT aTMOChEPHOro AaBaeHmA. BaaxHOCTb BO3ayxa.

DHeprma Tonamea. YaenbHaA TeNA0Ta CropaHus.

MpuHUMnbI paboTbl TensoBbIX ABuraTenen. KMA tennosoro asuratens. TenioBblie ABUraTenn M 3awimTa
OKpy»Katowei cpegbl (MC).

3aKOH COXpaHeHMA 1 NpeBpPaLLEHMA SHEPTMM B TeNN0BbIX npoueccax (MC).

AdemoHcmpayuu

1. HabnwopaeHne 6POYHOBCKOTO ABUKEHUSA.

2. Habniogenune guoddysuum.

3. HabniopeHue ABAEHUIN CMaYMBaHUA U KanUANAPHbIX ABAEHUN.
4. HabnwogeHwe TeNN0BOro pacluMpeHns Ten.

5. N3meHeHUWe AaBneHuaA rasa npu usmeHeHnn obbEma M HarpeBaHUM UK OXNAKAEHUM.
6. MpaBuna namepeHnsa TemnepaTypbl.

7. Buabl Tennonepenaun.

8. OxnaxkaeHue npu coBeplueHnn paboTsbl.

9. HarpeBaHue npu coBeplueHMn PaboTbl BHELUHUMWU CUNAMMU.
10.CpaBHeHMe TeNN0EMKOCTEN PA3INYHbIX BELLECTB.
11.HabnoaeHne KUNeHus.

12.HabnoaeHre NOCTOAHCTBA TeMnepaTypbl NpU NAaBAEHUN.
13.Moaenu Tenn0BbIX ABUTraTENEN.

JlabopamopHsie pabomeol u onbimel

1. OnbITbl NO 0OHAPYKEHMUIO AENCTBUA CUI MOJIEKYIAPHOTO NPUTSKEHMUA.

2. OnbITbl NO BbIPALLMBAHMIO KPUCTANNOB NOBAPEHHOWN COM UK caxapa.



3. OnbITbl NO HAabOAEHUIO TENNOBOTO PACLUMPEHNS a30B, XULKOCTEN U TBEPAbIX TEN.

4. OnpepeneHune gasneHusa Bo3ayxa B 6banioHe wnpuua.

5. OnbITbl, EMOHCTPUPYIOLME 3aBUCUMOCTb AaBAeHNA BO34yXa OT ero 06béma 1 HarpeBaHua uam
OX/TaXKAEHMUA.

6. MpoBepKa rMnoTesbl IMHENHON 3aBUCUMOCTU A/IMHbI CTONBUKA KUAKOCTU B TEPMOMETPUYECKOM
TpybKe OT Temneparypbl.

7. HabnogeHne nameHeHUs BHYTPEHHEN 3Hepruu Tesa B pesysibTaTe Tenjonepegadn U paboTbl
BHELIHWUX CU.

8. WccnepgoBaHue sBneHUA TenioobmeHa Npu cMelnBaHUM XON04HOW U ropsyeit Boabl.

9. OnpepgeneHvie KoaMYecTBa TenaoTbl, MOJIYYEHHOro BOAOWM Npu TensoobmeHe C HarpeTbim
METaIMYECKUM LUANHOPOM.

10. OnpeaeneHue yaenbHon TeNI0EMKOCTU BeLLLECTBa.

11. WccnepoBaHuMe npouecca UCnapeHus.

12. OnpegeneHne OTHOCUTENbLHOMW B/IAXKHOCTU BO3AyXa.

13. OnpeaeneHuve yaenbHON TENNOTbI NAABAEHMA Nbaa.

Pasgen 7. dneKTpuyeckne U MarHUTHble ABEHUA

dneKTpusauma Ten. [1ga poaa 3NeKTpUYecKnx 3apagos. Bsaumogencrene 3apsaKeHHbIX Ten. 3akoH KynoHa
(3aBMCMMOCTb CUbI B3aMMOZENCTBUA 3apPAXKEHHbIX Te/1 OT BE/IMYMHDBI 3aPAL0B U PACCTOAHUA MEXAY Telamm).

dneKkTpuyeckoe none. HanpaxEHHOCTb 3/eKTpUYecKoro noas. MNMpuMHUMN Cynepnosnumm 3NEKTPUYECKNX
nonem (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu anekTpuyeckmx 3apagoB. IN1eMeHTapHbIN 3/1eKTpuYecknii 3apag. CtpoeHune atoma. MpoBogHMKHK
N ON3NEKTPUKN. 3aKOH COXPAHEHMA 3/1IEKTPUYECKOTO 3apaaa.

DNEeKTPUYECKMIA TOK. YCNOBMA CyLLECTBOBAHMA 3NEKTPUYECKOTO TOKa. MCTOYHMKM NOCTOAHHOrO TOKa.
[eicTBUA 3/1eKTPMYECKOTO TOKa (TENI0BOE, XMMUYECKOE, MarHUTHOE). INEeKTPUYECKUA TOK B KUAKOCTAX U
rasax.

dneKTpuyeckan uenb. Cnna ToKa. dNekTpuyeckoe HanpsakeHne. ConpoTuBaeHME NPOBOAHMKA. YaenbHoe
conpoTmnBaeHune BellecTsa. 3akoH OMa Ana ydacTKa uenu. NocnegosaTenbHOe M NapannesbHoe coeanHeHne
NPOBOAHUKOB.

PaboTa 1 MOLLLHOCTb 3/1EKTPUYECKOTO TOKa. 3aKoH [Koynsa— JleHua. dNeKTpuyeckue uenu n notpeburenm
3NeKTPUYECKOM 3Heprnm B bbITy. KOpoTKOEe 3ambliKaHue.

MocToAHHbIE MarHuMTbl. B3ammopgencrenme MNOCTOAHHbLIX MarHUToB. MarHutHoe none. MarHuTHoe nose
3emMnM U ero 3HavyeHue ANA KU3HU Ha 3emne. OnbIT Ipctega. MarHUTHOE MoJsie 3/1IEeKTPUYECKOro TOKa.
NpUMeHeHMEe 3NEeKTPOMArHUTOB B TEXHUKe. [leMCTBME MArHUTHOrO MOAA Ha MPOBOAHWMK C TOKOM.

dneKTpoaBuraTeb NOCTOAHHOrO TOKa. Micnoib3oBaHMe 3/1eKTpoaBUraTesiein B TEXHUYECKUX YCTPOMCTBAX U Ha



TpaHcnopTe.
OnbiTbl ®apagesn. ABneHne 31eKTPOMarHMTHON MHAYKUMK. Mpasuno SleHua. dnekTporeHepatop. Cnocobbl

nonyvyeHuA 3}18KTpM‘-IeCKOl‘;1 aHepruun. 3}'IeKTpOCTaHLI,VWI Ha BO30OHOB/ISIEMbIX MCTOYHMKAX aHeprun.

AdemoHcmpayuu
1. dneKkTpusauma Ten.
2. [Ba poga aneKkTpmMyecKknx 3apasoB 1 B3aMMOLENCTBUE 3aPANKEHHDbIX TEN.
3. YCTPOWCTBO M AelicTBUE 3/1IeKTPOCKONa.
4. DNeKTpocTaTUyecKkasa NHAYKLMA.
5. 3aKOH COXpPaHEHMUA INEKTPUYECKMX 3apAL0B.
6. MpPOBOAHUKN N ONINEKTPUKMN.
7. MogaennmpoBaHue CUN0BbIX IMHUA SNEKTPUYECKOTO NOJIA.
8. UCTOYHUKM NOCTOAHHOIO TOKa.
9. [eNCcTBNA 3N1EKTPUYECKOro TOKa.

10.  JNEeKTPUYECKWUI TOK B KUAKOCTHU.
11. Ta3o0Bbil paspaas,.
12. WN3mepeHue cu/ibl TOKA aMNEPMETPOM.
13.  UN3mepeHMne aneKTPUYEeCKOro HanpaAXeHMA BOJIbTMETPOM.
14. PeocTaT U MarasuH CONpPOTUB/EHUA.
15. BsaumopelicTBMe NOCTOAHHbIX MarHUTOB.
16. MogenmpoBaHMe HEBO3MOXKHOCTM pasaeneHma NoatocoB MarHumra.
17. MoagennpoBaHue MarHUTHbIX NOJ1ei NOCTOAHHbIX MarHUTOB.
18. OnbIT dpcTepa.
19. MarHunTHOE noJie TOoKa. 3IeKTPOMAarHuT.
20. [elicTBME MAarHUTHOrO NOASA HA NPOBOAHWUK C TOKOM.
21. DneKTpoasuratesib NOCTOAHHOIO TOKa.
22. WccnepoBaHWe iBNEHUA 3/IEKTPOMArHUTHOM MHAYKLUWN.
23.  Onbitbl Papages.
24.  3aBUCMMOCTb HanpaBAEHUA MHAYKLMOHHOTMO TOKA OT YC/10BMIA €r0 BOSHUKHOBEHMA.
25. dneKrtporeHepaTtop MNOCTOAHHOrO TOKa.
JlabopamopHsie pabomol u onbimel
1. OnbITbl N0 HABNOLEHWNIO INEKTPU3ALMM TEN UHAYKLMEN U NPU CONMPUKOCHOBEHMM.
2. UccnepoBaHne AeNCTBUA 3NEKTPUYECKOTO NOAA HA NPOBOAHUKN U ANSNEKTPUKW.
3. CbopKa n npoBepKa paboTbl 3NEKTPUYECKOM LLEeNM NOCTOAHHOTO TOKa.
4, N3mepeHune n perynmpoBaHme cuabl TOKa.

5. N3mepeHue 1 perympoBaHue HanpaxKeHus.



6. MccnepoBaHve 3aBMCMMOCTM CWUAbl TOKa, UAYLWEro 4yepes pesncTop, OT COMPOTUBAEHMUA
pe3ncTopa 1 HanpaXKeHnsa Ha pesncrope.
7. OnbITbl, LEMOHCTPUPYIOLLME 3aBUCMMOCTb 31EKTPUYECKOro COMPOTUBAEHUA NPOBOAHMKA OT ero
O/MHbI, NNOLWAAM NONepeyHoro ce4eHnsa 1 matepuana.
8. MpoBepKka MpaBuna CNAOKEHUA HAMNPAXKEHU NpU NocnefoBaTe/IbHOM COeAUMHEHUW OBYX
pe3ncTopos.
9. MNpoBepkKa npasuna ANA CUbl TOKa NPU NapansiesbHOM COeaANHEHUN Pe3NCTOPOB.
10. OnpeaeneHune paboTbl SNEKTPUYECKOrO TOKA, MAYLLETO Yepes pe3nctop.
11. OnpepeneHne MOLLHOCTU SNEKTPUYECKOTO TOKA, BblAENAEMOM Ha pe3nctope.
12. WccnepoBaHue 3aBUCMMOCTM CUJIbl TOKA, MAYLLIETO Yepes JAMMOYKY, OT HaNPAXKEHUA Ha Hel.
13. Onpegenenune KM/ HarpesaTens.
14. WccnepoBaHWe MarHUTHOMO B3aMMOAENCTBUA NOCTOAHHBIX MarHMTOB.
15. M3yyeHWe MarHUTHOro NO/A NOCTOAHHBIX MarHUTOB NPU UX 06beAUHEHUN U Pa3AeNeHnn.
16. WccnepoBaHue AeNCTBUA S1EKTPUYECKOTO TOKA Ha MArHUTHYHO CTPESIKY.
17. OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCUMOCTb CWUJbl B3AMMOZENCTBMUA KaTYLLIKM C TOKOM M MarHuta
OT CMJ1bl TOKA U HanpaB/ieHWA TOKA B KaTyLUKe.
18. UN3yyeHune AeNCTBUS MarHUTHOMO NOSA Ha NPOBOAHUK C TOKOM.
19. KoHcTpympoBaHue u nsyyeHue paboTbl 31eKTpoaBUraTens.
20. UamepeHune KM/ aneKkTpoasuratesibHo yCTaHOBKU.
21. OnbITbl MO UCCNEO0BAHUIO ABNEHUA INEKTPOMArHUTHOW UHAYKLMU: UCCneaoBaHUe U3MEHEHNI
3HaYeHUA U Hanpas/eHUA UHAYKULWOHHOMO TOKa.
Pa3pen 8. CeeToBble ABNEHUA
JNlyueBas mogens ceeTa. MIcTouHMKM cBeTa. MpsamonnHenHoe pacnpocTpaHeHue ceeTa. 3aTmeHua CosHua U
JlyHbl. OTpaxeHune ceeTa. [nocKkoe 3epKano. 3aKOH OTparKeHuA ceeTa.
MpenomneHune ceeTa. 3aKOH NpenomneHuna ceeta. lNonHoe BHyTpeHHee oTpaxeHue ceeTa. Micnonb3oBaHue
MOJ/IHOIO BHYTPEHHEro OTPaXKeHMA B ONTUYECKMX CBETOBOAAX.
Nnuza. Xopg nyyeit B ivH3e. OnTnyeckan cuctema poTtoannapara, MMKpockona n Teneckona (MC). nas Kak
onTuyeckaa cuctema. bansopyKkocTb 1 AanbHO30PKOCTb.
PasnoxeHne 6enoro cseta B cnekTp. OnbiTbl HbtoTOHA. CnoXeHue cnekTpanbHbIX LBeToB. [Jucnepcus
cBeTa.
AdemoHcmpayuu
1. MpAamonuHerHoe pacnpocTpaHeHue cBeTa.

2. OrtpaxeHue cseTa.

w

|_|0!'IY'~IEHVIE M306paH(EHMﬁ B MNZ1IOCKOM, BOTHYTOM U BbINYK/IOM 3€pKanax.

4. TlpenomneHue ceeTa.



5.  OnTUYecKui cBeTOBOA.
6. Xopa nyyei B cobuparolelt nHse.
7. Xopa nyyen B paccenBatoLent MH3e.
8. lMonyuyeHune n30b6paxkeHnin C NOMOLLbIO JINH3.
9. MpuHuun pericteua GoToannapaTa, MMKPOCKOMNA U TeflecKona.
10. Mogaenb rnasa.
11. PasnoxeHue 6enoro ceeTa B CNeKTp.
12. MonyyeHue 6enoro ceeTa NPU COXKEHUM CBETA Pa3HbIX LIBETOB.
JlabopamopHeie pabomesi u onbimel
1. UccnepoBaHWe 3aBUCMMOCTU Yr/1a OTPAXKEHWA CBETOBOIO JIy4a OT yr/ia NafeHus.
2. M3yyeHne XxapaKTepucTuK nsobpaxkeHuns npeameTa B NJ0OCKOM 3epKase.
3. WccnepoBaHne 3aBUCMMOCTU YI1a NPesioMIeHUsa CBETOBOIO /lyya OT yria NnageHusa Ha rpaHuue
«BO3YX—CTEKION.
4. MonyyeHne n3obpakeHnn c NOMOLLbIO COBMpPatOLLEN NNH3bI.
5. OnpeaeneHve GOKYCHOro PaccToAHMA U ONTUYECKON CUAbI COBMpatOLLEN NNHSDI.
6. OnbITbl MO pa3noxeHuto 6esoro ceeTa B CNEKTP.

7. OnbITbl NO BOCNPUATMIO LLBETA NPEAMETOB NpU UX HabntogeHMM Yepes LBeToBble GUALTPLI.

9 Knacc

Pa3pen 9. MexaHuuyecKkue apneHunA

MexaHn4yeckoe gpukeHue. MatepuanbHaa Tovyka. Cuctema oTcyétra. OTHOCUTENIbHOCTb MEXaHUYECKOro
OBUMXKeHMA. PaBHOMepHOe npsmonnHenHoe aBuKeHWe. HepaBHOMepHoe MPAMOJIMHENHOE ABUMKEHME.
CpefgHAa ¥ MrHOBEHHAA CKOPOCTb Tesla NPU HEPaBHOMEPHOM ABUMKEHUM.

YcKkopeHue. PaBHOYCKOpeHHOoe NpAmo/iMHeliHoe aABuKeHne. CBoboaHoe nageHue. OnbiTbl Manunnes.

PaBHOMEpHOE ABUMKEHME MO OKPYKHOCTU. MNepuoa 1 yactota obpalieHmsa. JIMHelHas 1 yrioBas CKOPOCTU.
LleHTpocTpemuTenbHoe ycKopeHue.

MepBblit 3aKoH HbloToHA. BTopoit 3akoH HbtoToHa. TpeTuit 3akoH HbroToHa. MprHLMN cynepnosuumMm cu.

Cuna ynpyroctu. 3akoH l'yka. Cnna TpeHua: cuna TPEHUA CKOIbXKEHUA, CUNA TPEHUA NOKOA, Apyrne Buabl
TpeHua.

Cuna TAXKECTUM U 3aKOH BCEMMPHOro TAroTeHuA. YCKopeHue cBobogHOro nageHua. [BuKeHuwe nnaHert
BoKpyr ConHua (MC). MepBas KoCMUYECKas CKOPOCTb. HEBECOMOCTb M Neperpysku.

PaBHOBecMe maTepuanbHOM TO4YKU. Ab6coMoTHO TBEpAoe Teno. PaBHoBecMe TBEpAOro Tena C

3aKpenaéHHoM ocblo BpalweHUa. MomeHT cunbl. LieHTp TaxkecTu.



Umnynbc Tena. UameHeHne umnynbca. MmnyabC cuabl. 3aKOH COXPaHEHWA umnynabca. PeakTuBHOe
asukenne (MC).

MexaHu4yeckan paboTa U MoWHOCTb. PaboTa cnn TaxecTn, ynpyroctn, TpeHua. CBaAsb sHeprum n paboTobl.
MoTeHuManbHaA 3Heprna Tena, NOSHATOrO Haz MOBEPXHOCTbIO 3eMau. [MOTeHUManbHas 3HEpPrusa CKaTown
NPYKUHbI. KMHeTUYeckan aHeprusa. Teopema O KMHETUYECKOM 3HEPrnn. 3aKOH COXPAHEHWUs MeXaHW4YecKomn
SHeprum.

AemoHecmpayuu

1. HabnwogeHne mexaHUYeCKoro ABUKEHWUA Tela OTHOCUTE/IbHO PA3HbIX Te OTCYETA.

2. CpaBHeHMe nyTel U TPAaeKToOpUi ABUKEHMA OHOTO U TOFO e Tela OTHOCUTENbHO PasHbIX Ten
OTCYETa.

3. NamepeHune CKopoCTn U YCKOPEHUA NPAMOJIMHENHOIO ABUKEHMS.

4. WccnepoBaHue NPU3HAKOB PAaBHOYCKOPEHHOIO ABUMKEHUSA.

5. HabniogeHue ABUKEHUSA Tesla No OKPYXKHOCTH.

6. HabnioaeHne mexaHUYECKUX ABAEHUN, NMPONUCXOAALMX B CUCTeMe OTCHETa «TenerKKa» npu eé
PaBHOMEPHOM U YCKOPEHHOM ABUMXKEHUN OTHOCUTENIbHO KabuHeTa GU3NKMU.

7. 3aBMCUMOCTb YCKOPEHMA TeNla OT MACcCbl TeNla U AENCTBYIOLLEN HA HErO CUAbI.

8. HabnoaeHwe paBeHCTBa CU NPU B3aMMOAENCTBUM TEN.

9. M3meHeHwue Beca Tesia NP YCKOPEHHOM ABUMKEHUU.

10.Mepegaya Mmnynbca NpU B3aMMOAENCTBUMN Ten.

11.Mpeobpa3oBaHna sHEPTrUN NPU B3IaUMOLENCTBUM TeN.

12.CoxpaHeHne nmnynabca Npu Heynpyrom B3aumMogencTeuu.

13.CoxpaHeHune nmnynbca npy abcooTHO yNpyrom B3anMoaencTBum.

14.HabnwopeHne peakTUBHOIO ABUNKEHMA.

15.CoxpaHeHne MexaHM4YeCcKol sHeprum npu cBob604HOM NageHUN.

16.CoxpaHeHne MexaHMYEeCKOM SHEPTUN NPU ABUKEHUM TENA NOoA, SENCTBUEM NPYKUHDI.

JlabopamopHvie pabomesl U onbimol

1. KOHCTpyMpoBaHMe TpaKTa A PasroHa U JaNbHEWMWEro PaBHOMEPHOrO ABWMKEHWA LUAPUKA
WU TENEXKKN.

2. OnpepgeneHne cpegHein CKOPOCTU CKONBbKEHWNA BPYCKa UKW ABUMKEHUSA LWAPUKa NO HAKJNOHHOM
NAOCKOCTMU.

3. OnpepeneHune yCKOpPeHUA Tena npu paBHOYCKOPEHHOM ABUXKEHMUW NO HAKJAOHHOM MIOCKOCTHU.

4. UccnepoBaHWe 3aBMCMMOCTM MYTU OT BPEMEHW MPU PABHOYCKOPEHHOM ABWMMKeHun 6e3
Ha4YaNbHOWM CKOPOCTY.

5. MpoBepKa runoTesbl: eCAn Npu PaBHOYCKOPEHHOM ABUMKEHUM 6e3 HauyaNbHOW CKOPOCTU MyTU



OTHOCATCA KaK pAf HEYETHbIX YNCEN, TO COOTBETCTBYHOLLME NPOMEKYTKM BPEMEHN OANHAKOBbI.

6. UccnepoBaHue 3aBUCMMOCTU CUAbI TPEHMA CKOJIbXKEHUA OT CU/bl HOPMANIbHOTO 4aB/IEHUA.

7. OnpepgeneHne K03dOULNEHTA TPEHUA CKOSIbKEHUA.

8. OnpegeneHune XKECTKOCTU NPYKUHbI.

9. OnpeaeneHune paboTbl CUAbI TPEHWUS MPU PAaBHOMEPHOM ABUMKEHUM Tea Mo ropu3oHTaNbHOM
NOBEPXHOCTU.

10.0npegeneHne paboTbl CUAbl  YNPYyroctT npuv nNoAbEMe Trpy3a C WCMOJIb30BaHUEM
HENoABUKHOIO M NOABUXKHOIO 6/10KOB.

11.M3y4yeHmMe 3aKOHa COXpPaHEHUA IHEPTUN.

Pasgen 10. MexaHuyeckue Koneb6aHua u BOJHbI

KonebatenbHoe asumykeHne. OCHOBHble XapaKTEPUCTMKM KonebaHwuit: nepuod, 4acrota, amnautyaa.

MaTtemaTtuny

€CKMI U NPYXMUHHbIN MasaTHUKK. MpeBpaleHne sHeprum npu KonebatenbHOM ABUNKEHUN.

3aTyxa}ou.Lme KonebaHus. BbIHy)-K,CI,EHHbIe KonebaHuA. Pe3oHaHc.

MexaHu4yeckme Bo/iHbl. CBOMCTBA MEXAaHNYECKMX BOJH. I'Ipo,u,oanble M nonepeyvyHble BOJIHbI. ﬂ,}'IVIHa BOJIHbI

M CKOPOCTb

eé pacnpocTpaHeHus. MexaHuYeckune BONHbI B TBEPAOM Tene, ceicmuiyeckmne BonHbl (MC).

3BYyK. [POMKOCTb 3ByKa M BbiCOTa TOHa. OTpaxeHue 3ByKa. MHOPa3BYK U yAbTPasBYK.

AdemoHcmpayuu
1. HabntoaeHue kKonebaHuii Ten noa AenCTBUEM CUbI TAXKECTU U CUAIbI YIIPYTOCTHU.
2. HabntogeHne KonebaHnin rpysa Ha HUTU U Ha NPYXKUHe.
3. HabntogeHne BbIHYKAEHHbIX KonebaHU U pe3oHaHca.
4. PacnpocTpaHeHue NpoAobHbIX M MONEPEYHbIX BOH (Ha mogenu).
5. HabntoaeHve 3aBUCMMOCTU BbICOTbI 3BYKA OT 4acTOTbl.
6. AKYCTUYECKUI pe30HaHC.

JlabopamopHsbie pabomel u onbimol

1.
2.

o u b

7.

Onpep,eneHme 4acCToTbl U nepnoaa KonebaHuii MaTeMaTUYeCcKoro MasTHMKa.

OnpeaeneHune 4acToTbl U Nepuoga KonebaHUn NPYKMHHOTO MasTHUKA.

. UccnepoBaHue 3aBUCMMOCTU Neproaa KonebaHuii NoABeLeHHOro K HATK rpy3a OT AJIMHbI HUTW.
. UccnepoBaHue 3aBUCMMOCTU Nepuroaa KonebaHuii NpyKMHHOTO MasTHUKA OT Macchbl rpy3a.
. MpoBepka HeE3aBUCMMOCTM Nepuoaa KonebaHuit rpysa, NoABeLeHHOro K HATK, OT Macchl rpysa.

. ONbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb Mepuoaa KonebaHmit MPyXUHHOTO MasTHWUKa OT

MacCbl rpy3a U }KECTKOCTU NPYXUHDI.

N3mepeHune yckopeHuns ceoboaHoro nageHus.

Paspen 11. dneKTpomarHUTHOE NO/se U INEKTPOMArHUTHbIE BOJIHbI

DIeKTPOMArHMTHOE rofe. D/IeKTPOMArHUTHble BOJIHbl. CBOMCTBA 3/IEKTPOMArHUTHbIX BOAH. LUKana



9/IEKTPOMArHUTHbIX BOMH. MIcNO/Ib30BaHME 31EKTPOMArHUTHbIX BOMH ANA COTOBOW CBA3MU.

dneKTpomarHuTHaa npupoaa ceeTta. CKopocTb cBeTa. BosHOBbIe CBOWMCTBaA CBeTa.

AemoHecmpayuu
1. CBOWCTBA 31€KTPOMArHUTHbIX BOJH.
2. BosnHoBbIe CBOMCTBaA CBETAa.

JlabopamopHsie pabomol u onbimel

1. Msyqume CBOMCTB S/IEKTPOMArHMUTHbIX BOJIH C NOMOLLBHO MobubHOTrO Tene¢0Ha.

Pasaen 12. KsaHTOBbIE ABNEHUA

OnbiTol Pe3epdoppa v nnaHeTapHaa moaens atoma. Mogenb atoma bopa. UcnyckaHue m nornoweHune
cBeTa aTomom. KBaHTbI. JIMHeYaTble CNeKTpbl.

PagnoaktuBHocTb. Anbda-, 6eTa- n ramma-nsnyyeHua. CTpoeHne aTomMHOro agpa. HyknoHHaa moaenb
aTOMHOro aapa. M3otonbl.
PagvoakTuBHble npeBpaweHma. Neproa noaypacnaga aToMHbIX A4ep.

AnepHble peakunun. 3aKoHbI COXPaHEHMA 3apAL0BOro M MacCoBOro YMces. JHEPrna CBA3U aTOMHbIX Aaep.
CBA3b Macchbl U 3Heprun. Peakummn cuHTesa n geneHus aaep. UctouHmnkmn aHeprum ConHua v 38ésa (MC).

AoepHan aHepreTMKa. JencTBna paamMoakTUBHBIX U3/Ty4eHWNI Ha *Kuneble opraHnsmbl (MC).

AdemoHcmpayuu
1. CneKTpbl U31y4EHUA M NOTIOLWEHMA.
2. CneKTpbl Pa3INYHbIX ra3os.

3. CneKTp Bogopoaa.
4, HabnioaeHne Tpekos B Kamepe BuabcoHa.
5. PaboTa CHETUMKA MOHUUPYIOLLMX U3TYHEHWUIA.
6. Pernctpauyma nsnyyeHuna NnpMpoLHbIX MMHEPANOB U MPOLYKTOB.
JlabopamopHsie pabomol u onbimel
1. HabntogeHne CNAOWHbIX U AMHENYaTbIX CNEeKTPOB U3YYEHUS.
2. UccnepoBaHue TPEKOB: M3MEPEHWNE SHEPTUM YAcCTMLbl N0 TOPMO3HOMY NyTU (No poTorpaduam).

3. N3mepeHune pagmMoakTMBHOro GoHa.

MNosTopuTenbHo-0606LwWaoWMii Moayib

MoBTopuTeNbHO-0606LWaloWMIA MOAYb NPeAHa3HaYeH ANs cucTeMatmsaumm u 06o6wWweHns npegMmeTHoro
coepiKaHuMA M OnbiTa AeATeNbHOCTU, NPUOBPETEHHOrO NPU M3y4eHMU BCero Kypca GU3MKKM, a TaKKe ANns
NoAroToBKM K OCHOBHOMY rOCy4apCTBEHHOMY 3K3ameHy no ¢usMKe gas obydyalolmxcs, BbibpaBLIMX 3TOT
y4ebHblit npeamer.

Mpn M3y4eHMM AaHHOrO MOAYNA PeanusyloTca U CUCTEeMaTU3INPYIOTCA BUAbI AeATEeNbHOCTU, Ha OCHOBE

KOTOPbIX obecneynsaetca AOCTUXKEeHUe npeameTHbIX U MeTanpeaMeTHbIX NAaHUPYyeMbIX pPe3ynbTaToB



O6y‘-IEHVIF|, d)OpMMDVETCFI €CTeCTBeHHO-Hay4YHaA rpamMoOTHOCTb: OCBOEHME HAy4HbIX METOA40B UccnenoBaHUA

ABNEHUN npupoabl U TexXHUKWU, oOBHragdeHune yMeHUAMU 0b6bACHATL ¢M3qucr<we ABNEeHnA, npumeHAaAa

nony4vyeHHble 3HaHUA, pelaTb 3a4a41, B TOM HUC/I€ Ka4eCTBEHHbIE N SKCNEPUMEHTA/IbHbIE.

MpUHUMNMANbHO AEeATEeNbHOCTHbIA XapaKTep AaHHOMO pa3gena peanmsyertca 3a CYET TOro, YTo ydalmecs

BbINONHAIOT 3a4aHNA, B KOTOPbIX UM NpeanaraeTca:

Ha OCHOBE NOJIyYeHHbIX 3HAHMI pacrno3HaBaTb M HayYHO 06BACHATL GU3NYECKME ABNEHNA B
OKpPY»KaloLLen NpUpoae 1 NOBCEAHEBHOM XKN3HU;

MCMNONb30BaTb Hay4Hble MeToAbl MccneaoBaHMA GU3MYECKUX ABNEHWA, B TOM yucine AnA
NPOBEPKM rMMNoTes 1 NoNyYeHNs TeOPETUYECKMX BbIBOAOB;

O0OBACHATb Hay4YHble OCHOBbI Hanbonee BaXKHbIX AOCTUMKEHUN COBPEMEHHbIX TEXHONOTUMN,

Hanpumep, NpakTU4eCKoro MCno/sib3oBaHUA PaA3/IMYHbLIX UCTOYHUKOB 3HEPTrMKN Ha OCHOBEe

3aKOHa npespalleHna n CoxpaHeHnA BCeX N3BECTHbIX BUO OB SHEPTUMN.

Kaaas U3 Tem 4aHHOTO pasfena BK/UYaeT sKCrnepuMeHTanbHoe nccneaoBaHne 0606Latowero xapakrepa.

Pasaen 3aBepluaeTca NPOBeAEHNEM AMArHOCTUYECKON 1 OLLEeHOYHOM paboTbl 3a KYPC OCHOBHOWM LLKOAbI.

TemaTunueckoe naaHMpoBaHue 7 Knacc.

Ne | Tema Konu | Koanyectso CopeprkaHune INeKTPOoHHble y4yebHo-
- NabopaTopHbIX MeToANYECcKMe maTepumanol.
YeCTB | U KOHTPOJIbHbIX
o pabot
yacos
1 | BeegeHune | 6 NabopaTtopH MpeameTt u | EguHana konnekyma undpoBsbix
as pabota | meToAbl GU3UKN. | oGpa3oBaTe/IbHbIX PECYpPCoB
«OnpepgeneHne | dKkcnepumeHTanb http://school-
LEHbl OeNeHuA | Hbll METOA | oilection.edu.ru
N3MepPUTENbHOT | U3y4yeHuUs
0 npubopa»r. npupoabl.
Namepene BubauoTteka BUAEOYPOKOB NO
du3nUEeCcKnX LWKONbHOW NPOrpamme .
BE/IMYMH. https://interneturok.ru
MNMorpelwHoCTb
N3MepPEHMUA. UHTepHETYpPOK
Habntoaenne https://interneturok.ru »
“pOCTeVlU-'”X article » besplatnye-otkrytye-
ABNIEHNN n i
NpoLLeccos o
npupoAb! C | O6bpasoBapuym
NOMOLLbIO http://obr.nd.ru/
OpraHoB  4yBCTB
(3peHmna,  cnyxa, | poccuiickas aneKTpoHHas
ocA3aHuA). LWIKONa
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Mcnonb3oBaHue

(P3LL)

npoCcTenLwnxX https://resh.edu.ru/ 1
N3MepPUTE/IbHbIX
npubopos. LLIKkonbHanA umdpposasn
MeToapbl nnatdopma
nosiyyeHun https://www.pcbl.ru
3HaHWU B PU3MKe.
®dunsmka n
TeXHUKa.

Aemwenne | 53 ®poHTaNbHbIE MexaHuueckoe

v esaumonei- nabopaTopHble | ABUXKEHME. Buaeoypok ""MexaHuyeckoe

cTBue Ten

paboTbl:
«N3mepeHune
Maccbl Tena Ha
pblYaXKHbIX
Becax»,
«M3mepeHue
obbema Tena»,

«OnpepgeneHune
NAOTHOCTH
TBEpaoro
BeLLecTsa,
«[pagynposaH
ne npyxuHol U
n3mepeHue cun
OMHaMOMETPO
M».
KOHTpObHbIE
paboTbl:
«MpamonnHen
Hoe
paBHOMepHOoe
OBUXKEeHue»,
«MnoTHOCTb
Ten», «Cunbi».

PaBHOomepHOe 1
He paBHOMEpHOE
OBUXKeHMe.
CkopocTb. Pacuert
nyTM u BpemeHu
OBUXKEHUA.
TpaekTopua.
MpamonunHeliHoe
OBUXKeHMe.
B3aumopeincreme
Ten. NHepuma.
Macca.
MnoTHOCTb.
N3mepeHne
Maccbl Tena Ha
Becax. Pacuert
Mmaccbl MU obbema
no ero NAOTHOCTW.
MvnoTesa o]
OMCKpPEeTHOM
CTPOEHUMU
BeLLecTBa.
MoneKynbl.
HenpepblBHOCTb U
XaOTUYHOCTb
OBUXKEHMA YacTul,
BeLLecTBa.
Ondoysns.
bpoyHoBCKOE
OBUXKeHMe.
Mogenu rasa,
*KNAKOCTHU n
TBEPAOro Tena.
B3ammogeincreme
YacTuL, BelecTsa.
B3anmHoe
NpUTAXKEHUE n

ABUXeHue'".

https://www.youtube.com/8-
rimvetw

AHnmaums. MpamonnHeriHoe
paBHOMEPHOE ABUXKEHME.
https://youtu.be/pRA8S2UPEG2
k

AHuMmauma. NMpamonnHenHoe
HepaBHOMEPHOE ABUKEHME.
https://youtu.be/mkQdnI9t5c
A

CkopocTtb. EanMHuMua ckopocTu.
UHPoypoK.

https://www.youtube.com/wa
tch?v

3HalKa. Pu3uka 7 Pacuer
CKOPOCTU, NYTU U BPEMEHMU
OBUKEHUA
https://youtu.be/3c5DDfffl0g

3HaiKa. Pusuka 7 Pacuet
CKOPOCTU, NYTU U BPEMEHU
OBUXKEHUA
https://www.youtube.com/Dff
flog

CtpoeHue BelecTBa.
Monekynbl. Pusmka 7 Knacc.
NHoypok.
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OTTaNKMBaHue
MONEeKyn. Tpu
COCTOAHUA
BelecTBa.
Cuna. Cunbl B
npupoae:
TAroTeHus,
TAMECTU, TpeHwus,
ynpyroctu. 3aKoH
[yka. Bec Tena.
Csasb mexay

CUNON TAMXKECTU U
maccon Tena.
AnHamomeTp.
CnoxxeHune
cun,
HanpaBe/IEHHbIX NO
OOHOM  NpPAMOMN.
TpeHune. Ynpyraa
aedopmaums.

ABYX

https://youtu.be/Y8wybzgosO
Y

Tpu cocToAHUA BellecTsa.
https://youtu.be/EVKfpUFIuAA
AHMMaumA.
https://youtu.be/okKuP4B1YW
w

Ctyama Get a Class.
MHepTHOCTD.

https://youtu.be/YA8Pc50 8sc

OnbIT € TeNeKKamu.
AHMmauma.
https://youtu.be/SdJgBwijldsM

MNDU. OnbIThbl.
https://youtu.be/MDAr84jLles

Macca Tena u eé usmepeHue.
Cryamua Get a Class.

https://youtu.be/LZHzd7oLky
w

Ctryama Get a Class.
MnoTHOCTD.
https://youtu.be/whYrY9vtrOo

Pac4ét maccbl 1 06béma Tena
no ero naoTHocTu. UHPoypok

https://www.youtube.cocxVE3
0

Ctyama Get a Class. CnoxkeHune
cun.
https://youtu.be/8Qg2gAzGvjo

Cuna ynpyroctu . OnbiT.
https://youtu.be/abntgykpOig

Cuna ynpyroctu. 3aKoH lNyka.
UHdoypoK.

https://youtu.be/hrmzxjdg4M
w



https://youtu.be/Y8wybzgosOY
https://youtu.be/Y8wybzgosOY
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UHdoypok. MpocTbie
MEeXaHU3Mbl.
https://youtu.be/hrX9kNDOFD
4

Ctyama Get a Class. Bnok u
BOpPOT

https://youtu.be/BOy wwhbBcP
U

CsoiictBa 6710K0B . OnbITbI.
https://youtu.be/elkvzGvriGY

PaboTta u 16 PpoHTaNbHas PaborTa. Ctyama Get a Class. 3onoTtoe
MOLHOCTb na6opaTopHaﬂ |V|OIJ.I,HOCTb. NPaBUNO MEXaHUKMU.
. dHeprus. pabora SHeprua. https://youtu.be/3000tKdrPW
«BblacHeHMe KnHeTtnyeckan A
ycnosuAa SHEpPrua. HaknoHHasa NN0CKOCTb .
paBHoOBecKHA MNoTeHUuWanbHan AHMMaLMA.
pbi4ara». sHeprua.  3aKOH | https://youtu.be/l-yxp3AmsDA
KoHTponbHaA COXpPaHeHUA Ctyaua Get a Class. Knp,
pabota MexaHU4ecKo NPOCTOro MexaHM3ma.
«[pocTble 3Hepruu. lNpocTtble https://www.youtube.cMH300
MeXaHU3Mbl. mexaHusmbl. KMA4 | g3y
Pabora, MexaHW3MOB. mm_‘ Gab o Class
MOLLHOCTb, Porqar. HaknoHHaA NN10CKOCTb.
SHEPTUAY. PasHoBecne  cun https://youtu.be/GrmIHU 88|
Ha pblyare.
MomeHT CUNbI.
Pbluyarn B TexHukKe,
6bITY M npupogae.
MpumeHeHune
3aKOHa
paBHoOBecKA
pblyara K OJIOKy.
PaBeHcTBO paboTt
npwm
MCMONb30BaHMMN
NPOCTbIX
MEXaHU3MOB.
«3o0n0T0€
npaBuIO»
MEXaHUKM.
Hasnenne | 22 dpoHTaNnbHaA [asneHne. OnobiT | asneHne TBEPAbIX TEN .
TBEPAbIX nabopartopHas | Toppuuennu. OnbiT.
Ten, pabora: Bapometp- https://youtu.be/yY7J9vbERsQ
*KugKocre «OnpegeneHne | aHepouma.



https://youtu.be/hrX9kNDOFD4
https://youtu.be/hrX9kNDOFD4
https://youtu.be/B0y_wwbBcPU
https://youtu.be/B0y_wwbBcPU
https://youtu.be/elkvzGvrjGY
https://youtu.be/3O0otKdrPWA
https://youtu.be/3O0otKdrPWA
https://youtu.be/J-yxp3AmsDA
https://www.youtube.cmh30oi83u/
https://www.youtube.cmh30oi83u/
https://youtu.be/GrmlHU_f88I
https://youtu.be/yY7J9vbERsQ

M 1 rasos.

BblTa/IKMBatOLLE
" CUNbI,
OencTeyoLei
Ha
Nnorpy»eHHoe B
XUOKOCTb
TEeno».
KoHTpONbHbIE
paboTbl:
«[laBneHune
rasos,
Kuakocten wm
TBEPAbIX Ten»,
«Apxumenosa
cunam.

AtmocdepHoe
haBneHne Ha
Pa3NnYHbIX
BbICOTax.
Mackans.
Cnocobbl
yBen4YeHums n
YyMeHbLUeHMA
JaBneHunA.
[JasneHne  rasa.
Bec BO34yxa.
BosaywHan
060/104Ka.
N3amepeHune
aTmocdepHoro
LELLEEE
MaHomeTpbl.
MNepepnaya
[ABNeHuA
TBEPAbIMMU
Tenamm,
HKNOKOCTAMM,
rasamu. [encrsme
KMOKOCTM U rasa
Ha NOrpy*KeHHoe B
HUX Teno. Pacuet
LELLERTE
*KUAKOCTU HA AHO
M CTEHKW cocyaa.
Coobuatouue
cocyabl.
Apxnmeosa
cmna.
fmapasanyecKnin
npecc. [llnasaHue
Ten.

3aKoH

®usuka. OnbIT - 4aBneHUe
TBEepAbIX Ten (7 knacc)

https://youtu.be/mqWzZdWf7v
Qk

3HaiKa.

dusuka 7 laBneHune Cnocobbl

YMEHbLLEHUA U YBENNYEHUA
OaB/IeHUA.

https://youtu.be/DkPSOEKe6sE

[aBneHune TBEPAbIX TEN .
AHUMmauma.
https://youtu.be/700VrkrWwX
I

NHoypok. JasneHune ra3os,
XUOKOCTEN M TBEPAbIX TEN.
https://youtu.be/BOtzWyBX34
|

PeweHue 3aga4 Ha
pPacyeT gaBneHuAa
TEN B KUAKOCTAX U ra3ax.

https://www.youtube.cox0Oya4
JdoE

BuburoH . Cepusa MNoyemyuka.
ATmocdepHoe aaBneHue.
https://youtu.be/pCJ-jLDIt4E

PeweHue 3apau no teme
«JlaBneHue TBEpPAbIX TEN,
*KUAKOCTEN U ra3oB».

https://youtu.be/c E3MO01AC7
k

NHdoypok «Apxmmenosa
cuna.
https://youtu.be/NO3HCojqa-
g

lannneo . 3aKoH Apxumega.
https://vandex.ru/efir?stcér pl

ayer

NHoypokK. MnaBaHue Ten.
https://youtu.be/RgTi7q30rZE
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NHdoypok. NMnaBaHMe cyaos.
https://youtu.be/dJn2Gihb8e8
NHPoypoK.
Bo3gyxonnaBaHue.
https://youtu.be/oBz3Gxqg6bvs
M

BuburoH . Cepus Noyemyuka.
BosayxonnaBaHue.
https://vk.com/video-
99851254 456240074

5 | NosTtopeH |5
ne
TemaTtnueckoe naaHuMpoBaHue 8 Knacc.
Ne | Tema Kon | Konnuectso CopeprkaHune DNIeKTPOHHbIe y4yebHo-
n- NabopaTopHbl MeToauyecKkne matepuansl.
yec Xn
TBO KOHTPOJIbHbIX
yac pabot
oB
1 | NostopeH |3 KoHTponbHan EauHaa Konnekuua
ne pabora LUMdPOBLIX
«BBOAHbIN obpa3oBaTenbHbIX pecypcos
KOHTPO/Ib. 7 http://school-
Knacc».

collection.edu.ru

bubnunotexka BMAEOYPOKOB

No LWKOJIbHOW Nporpamme .

https://interneturok.ru

MHTEPHETYPOK
https://interneturok.ru »
article » besplatnye-otkrytye-

ObpasoBapuym
http://obr.nd.ru/

Poccuinckan aneKkTpoHHas
WKoNa

(P3LL)
https://resh.edu.ru/ 1
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https://vk.com/video-99851254_456240074
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LWLKkonbHasa undposas
nnatopma

https://www.pcbl.ru

Tennosble
ABNEHNA

24

dpoHTanbHanA
nabopaTtopHan
paborTa.
«CpaBHeHune
KonumyecTs
TENNOTbl NpwU
CMeLnBaHnn
BOAbl pa3HOM
TemnepaTypbl
».
KOHTpOAnbHble
paboTbl:
«Tennosble
ABNEHUAY,
«MN3meHeHne
arperaTtHbIX
COCTOSIHUM
BeL,ecTear.

BHYTpeHHAA aHeprus.
Tennosoe ABUNKeEHME.

TemnepaTtypa.
Tennonepepgaya.
Ceasb Temnepartypsbl
BeLecTsa o
XaoTUYeCKUM
OBUXKEeHnem ero
yactuu, Cnocobbl
nU3MeHeHus
BHYTPEHHEeN 3Hepruu.
TennonpoBoAHOCTb.
Konnuectso tennotol.
YpaenbHas
TEeNA0eMKOCTb.
KoHBeKuus.
N3nyyeHue. 3aKoH
COXpaHeHUA 3Heprum
B8 TEenno0BbIX
npoueccax.
MNnasneHune "
Kpucrtannmsaums.
YoenbHaa  TennoTa
nnasneHunsa. [paduk
naasseHuns 7
oTBepAeBaHuUA.
MpeobpasoBaHue
SHeprum npu
U3MeHeHnAX
arperaTHoro
COCTOAIHUA BeLecTBa.
UcnapeHune 7
KOHAeHcaums.
YoenobHaa  TennoTa
napoobpasoBaHua U
KOHAEeHcaumu.
Pabota napa u rasa
npu pacwmpeHum.

KuneHue xuakocTu.
BnaxHoCTb BO3Ayxa.
Tennosble

Asuratenn. SDHepruA
Tonnmea. YaenbHas
TenaoTa CropaHumA.
ArperaTHble

MoTeHuManbHasa u
KMHETMYEeCKan aHeprua
https://youtu.be/wWerswH8
wég

BHYTpeHHAA 3Heprua Tena u
crnocobbl ee U3sMeHeHus.
Konnuectso TennoTl
https://youtu.be/jBtYI-J7NqY

OnbITbl No $pU3MKe.
N3meHeHne BHYTpeHHeN
3Heprun coseplleHnem
MeXaHuyeckon paboTbl
https://youtu.be/fqgQ7cQpD
3fc

OnbIT NO YMEHbLUIEHUIO
BHYTPEHHEN 3Heprum
https://youtu.be/WaeBip3uZ
58

KoHseKkuua .OnbITbl.
https://youtu.be/AopFSegqd
98

U3nyyeHune.OnbITbl.
https://youtu.be/FeCP5A5qz
us

TennonposBogHOCTL. OnbIT C
reo3aamm
https://youtu.be/ZHPQ-
bK5ZI0

Tennosoe n3nyyeHue.
TémHoe NpoT1B CBET/IONO
https://youtu.be/s4l Sluvi9o

OnbITbl NO $U3KKe.
TennoemkocTb MeTannos.
Mpubop TuHaans.
https://youtu.be/nPUsXPKo

MiQ

®u3snka 8 PeweHue 3aaau Ha



https://www/
https://youtu.be/wWerswH8w6g
https://youtu.be/wWerswH8w6g
https://youtu.be/jBtYI-J7NqY
https://youtu.be/fqQ7cQpD3fc
https://youtu.be/fqQ7cQpD3fc
https://youtu.be/WAeBip3uZ58
https://youtu.be/WAeBip3uZ58
https://youtu.be/AOpFSegqd98
https://youtu.be/AOpFSegqd98
https://youtu.be/FeCP5A5qzU8
https://youtu.be/FeCP5A5qzU8
https://youtu.be/ZHPQ-bK5ZI0
https://youtu.be/ZHPQ-bK5ZI0
https://youtu.be/s4I_SluvI9o
https://youtu.be/nPUsXPKoM1Q
https://youtu.be/nPUsXPKoM1Q
https://www.youtube.com/watch?v=hq7PuDMW8qo
https://www.youtube.com/watch?v=hq7PuDMW8qo

COCTOAHMUA. «PacuyeT Konuyectea
MpeobpasosaHue TennoThl ...
3HEeprMm B TENnnoBbIX
ABuratensax. Kng
TENI0BOro https://youtu.be/hq7PuDM
apuraTens. W8go
dusuKka 8 knacc #4 |
UHdoypok
https://youtu.be/nw7-
3W2vpX8
M3meHeHue arperatHbiX
COCTOAHUI BELLECTBA .
Crapblit punbm
https://youtu.be/L2rPKIz5nw
K
Ctyama Get a Class .
MNnasneHune n oTBepaeBaHue
KPUCTAaNUYECKUX TEN
https://youtu.be/9jyQN7ciqY
g
Ctyama Get a Class .
KuneHue n KoHaeHcauuma .
https://youtu.be/O5uXmBXH
PXo
MoctoaHH | 20 ®poHTanbHble | InekTpusauna  Ten. | Ctyamua Get a Class.
bIA nabopaTopHbl | DNEKTPUYECKUI dNeKTpUYeckune 3apaabl.
aneKkTpuye e paboTbl: 3apAaa,. https://youtu.be/ACIx8Rk7Jo
C-KWUi TOK. «CbopKa Bsanmogemncreune 4
aNeKTpmyecko | 3apagos. [Ba Buaa | 3HanKa. Pusuka 8
M uenu W” | aNEKTPUYECKOrO JneKTpusaLma Ten
vsMepeHme 3apada. Bsaumopeictaue
CUNbl TOKa B | IMCKpeTHOCTb
€€ Pa3/INYHbIX | 3IEKTPUYECKOTO NEHTRWHECKWX TEA
yuacTkax», 3apsga.  dnektpon. | https://youtu.be/RNCMK bY
«M3mepeHne | 3aKoH  coxpaHeHws | 36E
HanpAXeHnA 3/1EKTPUYECKOrO NHdoypok. nektpockon.



https://www.youtube.com/watch?v=hq7PuDMW8qo
https://www.youtube.com/watch?v=hq7PuDMW8qo
https://youtu.be/hq7PuDMW8qo
https://youtu.be/hq7PuDMW8qo
https://www.youtube.com/watch?v=nw7-3W2vpX8
https://www.youtube.com/watch?v=nw7-3W2vpX8
https://www.youtube.com/watch?v=nw7-3W2vpX8
https://www.youtube.com/watch?v=nw7-3W2vpX8
https://youtu.be/nw7-3W2vpX8
https://youtu.be/nw7-3W2vpX8
https://www.youtube.com/watch?v=L2rPKlz5nwk
https://www.youtube.com/watch?v=L2rPKlz5nwk
https://www.youtube.com/watch?v=L2rPKlz5nwk
https://www.youtube.com/watch?v=L2rPKlz5nwk
https://youtu.be/L2rPKlz5nwk
https://youtu.be/L2rPKlz5nwk
https://youtu.be/9jyQN7ciqYg
https://youtu.be/9jyQN7ciqYg
https://www.youtube.com/watch?v=O5uXmBXHPXo
https://www.youtube.com/watch?v=O5uXmBXHPXo
https://www.youtube.com/watch?v=O5uXmBXHPXo
https://www.youtube.com/watch?v=O5uXmBXHPXo
https://youtu.be/O5uXmBXHPXo
https://youtu.be/O5uXmBXHPXo
https://youtu.be/ACIx8Rk7Jo4
https://youtu.be/ACIx8Rk7Jo4
https://youtu.be/RNCMk_bYa6E
https://youtu.be/RNCMk_bYa6E

Ha pPas/INYHbIX
y4acTKax
3NIeKTPUYECKO
n uenmn»,
«PerynunposaH
ne cuiabl TOKa
peocTaTom,
«MN3mepeHmne
COMNPOTMB/IEHMU
A NPOBOAHMKA
npyM MNOMOLLMN
amnepmeTpa n
BONbTMETpPA».
KoHTponbHaA
paboTa
«MOCTOAHHbIM
3NIeKTPUYECKM
M TOK.

3apAaga.
dneKTpuyeckoe none.
DneKTpOocKon.
CrpoeHue
ObbAacHeHune
3N1EKTPUYECKMX
ABNIEHUA.
MpoBogHMKN 7]
HEeNnpoBOAHUKMU
3NEeKTpMYecTBa.
Oetictene
3/1IeKTPUYECKOro nons
Ha aNeKTpuYecKkue
3apAaabl.
MocCTosHHbIN
3/IEKTPUYECKUIA
NCTOYHMKM
3/1IEKTPUYECKOro TOKa.
dneKTpuyeckasa uenb
M ee  COCTaBHble
yactu. Cuna TOKa.
EQMHMUBI cnAabl TOKa.
AmnepmerTp.
N3mepeHune cunbl
TOKa. HanpsxeHue.
EamHnubl
Hanpa*KeHus.
BonbtmeTp.
NU3amepeHune
HanpAXeHus.
3aBUCUMOCTb  CUJbI
TOKA OT HanpsAXKeHus.
ConpotusneHue.
EanHunubl
CONPOTUBAEHMUA.
3aKoH Oma
y4acTKa
3/IeKTPUYECKOM Lenu.
Pacuer
CONpOTMBAEHUA
NpPOBOAHMKOB.
YpaenoHoe
conpoTMBIEHNE
PeocTaTbl.
MNocneposaTtenbHoe wm
napannenbHoe
coegnHeHue
NpPOBOAHMKOB.
Hencteua

dTOMOB.

TOK.

ana

MpoBOAHWKMK K
OVINEKTPUKK. [lennmocTb
3IeKTPMYECKUX 3apALOB.
DNEeKTPOH

https://youtu.be/rJo9EgvBEd
o)
OnbITbl MO 3/1EKTPOCTATUKE.
https://youtu.be/Wqd-
yMfgu s

3HanKa. INneKTpuyeckoe
nosne.
https://youtu.be/XaYnyJcx!3
s

OnbIT C 31E€KTPOCKONOM U
BaKyymMmom
https://youtu.be/m-

vImxeOgwY
Buaeonocobusa ana

LKO/NIbHUKOB. MOCTOAHHbIN
3NEKTPUYECKUIA TOK. ONbITbI
no ¢ousuke
https://youtu.be/odZJV1Gx
Mx

dusnka. IneKTpuHecKkuin Tok
B pPa3/IM4YHbIX cpeaax. Yactb
1. OnbiThl NO dU3MNKeE

https://youtu.be/XnlJOG6k0O
L8

OnbITbl N0 $U3UKe.
UCTOYHUKNM TOKa:
XUMUYECKUN;
MexXaHWUYeCKUiA; TeNNOBOMA;
CBETOBOWM
https://youtu.be/bL50xG5Ei
ng

Ctyaua Get a Class.
[encTBua anekTpuyeckoro

TOKa.
https://youtu.be/8yXf4Gawl
aw

Cuna ToKa, eguHULbI CUNbI



https://youtu.be/rJo9EgvBEdo
https://youtu.be/rJo9EgvBEdo
https://youtu.be/Wqd-yMfgu_s
https://youtu.be/Wqd-yMfgu_s
https://youtu.be/XaYnyJcxl3s
https://youtu.be/XaYnyJcxl3s
https://youtu.be/m-vTmxe0gwY
https://youtu.be/m-vTmxe0gwY
https://youtu.be/odZJV1GxMxI
https://youtu.be/odZJV1GxMxI
https://youtu.be/XnlJOG6k0L8
https://youtu.be/XnlJOG6k0L8
https://youtu.be/bL5oxG5Eing
https://youtu.be/bL5oxG5Eing
https://youtu.be/8yXf4Gawl4w
https://youtu.be/8yXf4Gawl4w

INNEKTPUYECKOTO TOKa

TOKa. AMnepmeTp,
n3MepeHue cUnbl ToKa.
NHdoypok.
https://youtu.be/SgyOb E9
wa4

3HaliKa. dneKkTpuyecKkoe
HanpsaXxeHue.
https://youtu.be/p5jY200xY
DY

NHPoypoK.

3aBMCMMOCTb CUAbI TOKA OT
HanpaxeHus.
ConpoTtusneHue .

https://youtu.be/HnZ8EA2p
9Ag

OnbIT. 3aBUCMMOCTb CUAB
TOKa OT HanpAXKeHus.
https://youtu.be/XwmljL7RP
EE

MarHuTHbI

€ ABN1IeHNA.

PaboTta un
MOLLHOCTb
TOKa.

12

dpoHTanbHbIE
nabopaTopHbl
e paboTbl:
«N3mepeHune
MOLLHOCTU U
paboTbl TOKa B
3NEeKTPUYECKO
n namney,
«CbopkKa
3/IeKTpOMarHm
Ta n
ncnblTaHne
ero
DEeNCTBUAY.
KoHTponbHan
paboTa
«MarHuTHble
ABJIEHUA.
PaboTa u
MOLLHOCTb
TOKa».

3aKoH xoyna-
NeHua. PaboTa
3/IeKTPUYECKOTIO TOKa.
MowHocTb

3/IeKTPUYECKOTO TOKa.
EanHmnubl paboTbl
3/IEKTPUYECKOTO TOKa,

npumeHaemble Ha
NnpaKkTuKe.
DneKTpoHarpesaTesb
Hble npubopbl.
HarpesaHue
NpoBOAHUKOB
3NIEKTPUYECKMM
TokOoM. Konwnyectso
TENnAoThI,
BblaenAaemoe
NPOBOAHUKOM c
TOKOM. MarHuTtHoe
none. MarHutHoe
nose npAMoOro TOKa.
MarHuTHble  AVHUMN.
MarHuTtHoe none

KaTywKkn C TOKOM.
3neKTpoma FTHUTDLI n

NHdoypok. Tennosoe
JelncTBMe ToKa. 3aKoH
xoyna—JleHua

https://youtu.be/dSx9Jihc20
0
®dusuka. MarHuTHoe none.

OnbiTel No $pusmke. OnbIT
dpcTtena. U mHOro Apyrux
OnbITOB.
https://youtu.be/S6eVEMuO
4A0

MocToAHHbIE MArHUTBI.

MarHuTtHoe none
NOCTOAHHbIX MarHUTOB.
UHdoypoK
https://youtu.be/t1-

YdASZwrg
MarHuUTHOE NoJe KaTyLKK C

TOKOM. INEeKTPOMarHuThbI U
uX npumeHeHue. UHPoypoK



https://youtu.be/SgyOb_E9WQ4
https://youtu.be/SgyOb_E9WQ4
https://youtu.be/p5jY2ooxYDY
https://youtu.be/p5jY2ooxYDY
https://www.youtube.com/watch?v=HnZ8EA2p9Ag
https://www.youtube.com/watch?v=HnZ8EA2p9Ag
https://www.youtube.com/watch?v=HnZ8EA2p9Ag
https://www.youtube.com/watch?v=HnZ8EA2p9Ag
https://youtu.be/HnZ8EA2p9Ag
https://youtu.be/HnZ8EA2p9Ag
https://youtu.be/XwmljL7RPEE
https://youtu.be/XwmljL7RPEE
https://youtu.be/dSx9Jihc200
https://youtu.be/dSx9Jihc200
https://youtu.be/S6eVEMuO4Ao
https://youtu.be/S6eVEMuO4Ao
https://youtu.be/t1-YdA5Zwrg
https://youtu.be/t1-YdA5Zwrg

nx NPUMEHEHMUA.
MocToAHHbIE
MarHuTtbl. MarHutHoe
none NOCTOAHHbIX
MarHuToB.
MarHuntHoe none
3eman. Hencrene
MarHMTHOro noJsA Ha
NPOBOAHUK C TOKOM.
DNEeKTPUYECKNIA
ABUraTenb.

https://youtu.be/kRNDOuUKY

9g8
Ctyaua Get a Class.

MarHuTHOEe none

NPOBOAHUKA C TOKOM.
https://youtu.be/ql-

WinjJYwQ
MarHuTbl noBscoay.
https://youtu.be/2-
zVFLde8Tk
Ctyaua Get a Class.

MarHuTHOEe none

coneHouaa.
https://youtu.be/1-
jatNwBs7E

®usuka 8 knacc 29 Hegens.
MarHuTHoe none 3emnn.
NpumeHeHue MarHuTos.

https://youtu.be/cyPTKopu9
0Q

MarHutHoe nose 3emnu //
Jlekuma Banepwua MNeTposa
https://youtu.be/eBhu2ilEq7
E

OnbITbl N0 ¢U3MKe.

BpalleHne paMKku ¢ TOKOM B
MarHUTHOM rnose
https://youtu.be/OKLOQoks

ylY

M®TU. OnbIT dpcTeaa.
https://youtu.be/keNnBB Os
40

[eicTBue marHUTHOro nona
Ha NPOBOAHUK C TOKOM
UHpoypoK

https://youtu.be/-

1gUMZ75yWs
Ctyama Get a Class. Cuna

Amnepa.
https://youtu.be/ekxO7rL6FI



https://youtu.be/kRND0uKY9g8
https://youtu.be/kRND0uKY9g8
https://youtu.be/qL-WlnjJYwQ
https://youtu.be/qL-WlnjJYwQ
https://youtu.be/2-zVFLde8Tk
https://youtu.be/2-zVFLde8Tk
https://youtu.be/1-jatNwBs7E
https://youtu.be/1-jatNwBs7E
https://www.youtube.com/watch?v=cyPTKopu9oQ
https://www.youtube.com/watch?v=cyPTKopu9oQ
https://www.youtube.com/watch?v=cyPTKopu9oQ
https://www.youtube.com/watch?v=cyPTKopu9oQ
https://youtu.be/cyPTKopu9oQ
https://youtu.be/cyPTKopu9oQ
https://youtu.be/eBhu2ilEq7E
https://youtu.be/eBhu2ilEq7E
https://youtu.be/OKLOQoksyJY
https://youtu.be/OKLOQoksyJY
https://youtu.be/keNnBB_0s4o
https://youtu.be/keNnBB_0s4o
https://www.youtube.com/watch?v=-1qUMZ75yWs
https://www.youtube.com/watch?v=-1qUMZ75yWs
https://www.youtube.com/watch?v=-1qUMZ75yWs
https://www.youtube.com/watch?v=-1qUMZ75yWs
https://youtu.be/-1qUMZ75yWs
https://youtu.be/-1qUMZ75yWs
https://youtu.be/ekxO7rL6FlQ

Q

dusnKka gna Beex.
https://youtu.be/mbjoVNEd
MJO

NHdoypok.
DNeKTpoMarHuTHas
MHAOYKUMA.
https://youtu.be/snYbnJbAk
Wg

®duU3nKa. INeKTPoMarHuTHasa
NMHAYKUMA. ONbITbl NO
dusunke
https://youtu.be/yyWScolpyl
M

fanuneo. JKCNEPUMEHT.

JNeKTpoOMarHMTHas

UWHAOYKUWUA

https://youtu.be/20KBbt8W
7PM

CseToBbIE
ABNIEHUA.

10

®poHTaNbHbIE
nabopaTopHbl
e paboTbl:
«N3yyeHmne
3aKOHOB
OoTparkeHusA
cBeTay,
«[MonyyeHwne
n3obparkeHun
npu nomoLm
JINH3bIY.
KoHTponbHasn
paboTa
«CseToBble
ABNEHUAY.

NCTOYHMKM cBeTa.
MpamonuHelriHoe
pacnpocTpaHeHune,
oTparkeHue 7
npenomneHne ceeTa.
Nlyu. 3aKoH
OTpaXKeHuA cBeTa.
MNnocKkoe 3epKano.
Nlnnza.  OnTuyeckas
cuna NINH3bI.
N306parkeHue,
JaBaemoe  JIMH30M.
OnTtnyeckme
npubopbl. Tlnas wu
3peHune. Ouku.

NHOKpOK.

CseToBbIE AB/IEHUA.
MCcTOYHUMKMK cBeTa.
PacnpocTtpaHeHue cBeTa

https://youtu.be/hdZ2u sH2
Eg

8 Knacc pusuKka. UCTOUHUKM
cseTa PacnpocTtpaHeHue
cgeTa

https://youtu.be/kazNCkem
8Tl

Ctyamna Get a Class. TeHb n
NONYTEHb.

https://youtu.be/7hgsdihpb)
A
3HanKa. OTpaeHue cBeTa.



https://youtu.be/ekxO7rL6FlQ
https://youtu.be/mbjoVNEdMJ0
https://youtu.be/mbjoVNEdMJ0
https://youtu.be/snYbnJbAkWg
https://youtu.be/snYbnJbAkWg
https://youtu.be/yyWScoIpylM
https://youtu.be/yyWScoIpylM
https://www.youtube.com/watch?v=2oKBbt8W7PM
https://www.youtube.com/watch?v=2oKBbt8W7PM
https://www.youtube.com/watch?v=2oKBbt8W7PM
https://www.youtube.com/watch?v=2oKBbt8W7PM
https://youtu.be/2oKBbt8W7PM
https://youtu.be/2oKBbt8W7PM
https://www.youtube.com/watch?v=hdZ2u_sH2Eg
https://www.youtube.com/watch?v=hdZ2u_sH2Eg
https://www.youtube.com/watch?v=hdZ2u_sH2Eg
https://www.youtube.com/watch?v=hdZ2u_sH2Eg
https://youtu.be/hdZ2u_sH2Eg
https://youtu.be/hdZ2u_sH2Eg
https://www.youtube.com/watch?v=kazNCkem8TI
https://www.youtube.com/watch?v=kazNCkem8TI
https://www.youtube.com/watch?v=kazNCkem8TI
https://www.youtube.com/watch?v=kazNCkem8TI
https://youtu.be/kazNCkem8TI
https://youtu.be/kazNCkem8TI
https://youtu.be/7hgs4ihpbJA
https://youtu.be/7hgs4ihpbJA

https://youtu.be/1TiVONTYF
Zo
OnbITbl NO dpU3MKe. 3aKOH

OoTpaxeHuA

https://youtu.be/3 k95DHFII
w

OTparkeHune ceeTa OT
N1IOCKOro 3epkKasa

https://youtu.be/PQhLKf2-h-
M

Ctyaua Get a Class.
MpenomneHue ceeTa.
https://youtu.be/aVEVAIDRV
XM

3Haiika. ®u3mKa 8 Knacc.
NMpenomneHune ceeta. 3aKOH
npesomaeHus ceeTa.

https://youtu.be/21sdogRx5
xl

6 | MosTopeH |3
ne
TemaTtnueckoe naaHMpoBaHue 9 Knacc.
Ne | Tema Kon | Konnuectso CopeprkaHune INEeKTPOHHbIe y4ebHo-
nyec | nabopaTopHbIX U meToanyeckue
TBO KOHTPO/IbHbIX martepwuansl.
yaco | pabort
B
1 | MosTopeH |3 KoHTponbHan EauHaa Konnekuua
ne pabota undpPOoBbLIX
«BBOAHbIN obpasoBaTenbHbIX
KOHTPOAb. pecypcos
Tennosble .
ABNEHUEY. http://schoolcollection.ed

u.ru

BubnunoTteka Buaeoypokos
NO WKO/IbHOI Nporpamme

https://interneturok.ru

NHTepHeTYpOoK
https://interneturok.ru »



https://youtu.be/1TiVoNTYFZo
https://youtu.be/1TiVoNTYFZo
https://youtu.be/3_k95DHFIIw
https://youtu.be/3_k95DHFIIw
https://youtu.be/PQhLKf2-h-M
https://youtu.be/PQhLKf2-h-M
https://youtu.be/aVEVAIDRVXM
https://youtu.be/aVEVAIDRVXM
https://youtu.be/21sdoqRx5xI
https://youtu.be/21sdoqRx5xI
Библиотека%20видеоуроков%20по%20школьной%20программе%20https:/interneturok.ru
Библиотека%20видеоуроков%20по%20школьной%20программе%20https:/interneturok.ru
Библиотека%20видеоуроков%20по%20школьной%20программе%20https:/interneturok.ru
Библиотека%20видеоуроков%20по%20школьной%20программе%20https:/interneturok.ru
ИнтернетУрокhttps:/interneturok.ru ›%20article%20›%20besplatnye-otkrytye-vi...
ИнтернетУрокhttps:/interneturok.ru ›%20article%20›%20besplatnye-otkrytye-vi...
ИнтернетУрокhttps:/interneturok.ru ›%20article%20›%20besplatnye-otkrytye-vi...

article » besplatnye-
otkrytye-vi...

O6pasoBapuym
http://obr.nd.ru/

Poccuitckan aneKkTpoHHas
WwKoNa

(PaLL)
https://resh.edu.ru/ 1

LWKonbHaa umdposan
nnatpopma
https://www.pcbl.ru

KnHema-
TUKa

14

®DpoHTaNnbHbIe
nabopaTtopHble
paboTbl.

1. UccnepoBaHue
PaBHOYCKOPEHHO
ro AsuM»KeHusa 6es
HaYyaNbHOM
CKOPOCTM.
KoHTponbHan

paboTa

«KnHemaTtuka».

MaTtepuanbHas
TOYKa.
TpaekTopua.
CkopocTb.
MNepemelleHmne.
Cuctema oTcuera.
OnpepgeneHue
KOOpANHATHI
ABUXKyLLEero Tena.
lpadukn
3aBUCUMOCTH
KMHEeMaTUYeCKux
BE/INYMH OT
BpeMEHM.
MpamonunHeliHoe
paBHOYCKOpeHHoe
OBUXeHue.
CkopocTb
PaBHOYCKOPEHHOTO
OBUXKEeHUA.
MNepemelieHune npu
paBHOYCKOPEHHOM
OBUXKEHUN.
OnpepgeneHue
KOOpAMHATHI
ABuUXKyLLero Tena.
lpadukn
3aBUCUMOCTH
KMHEMaTUYEeCKUX
BE/INYMH OT
BpeMeHM.
YcKkopeHue.
KpuBonunHeiHoe
OBUXKeHMe.,

CnoxeHue cun,
HanpaB/IEHHbIX MOA, Yr/I0M
ApYyr K apyry
https://youtu.be/BWaEPA
Tv31Q

OnbIT . MNpAamonnHenHoe
paBHOMEPHOE ABUXKEHUE,
https://youtu.be/NRtjHoP
_Ygs
https://youtu.be/Bzbto3fn
LXQ

3HalKa. MeTogmKa
pelleHns 3a4a4 Ha
NPAMOAMHENHOEe
paBHOMEPHOE ABUMKEHME.
https://youtu.be/SIwijt20s
Tcc

NHPOYpPOK.
PaBHOyCKOpeHHOe
OBUXKEeHMe.
https://youtu.be/FidMG9
MPN5w

Ctyaua Get a Class.
PaBHOMepHOe 1
HepaBHOMepHoe
OBWXKeHue
https://youtu.be/x0ZCzc
PfPc

Ctyaua Get a Class.
PaBHOyCcKOpeHHOe
ABUXKeHMe.
https://youtu.be/D9P0O60)J
i3rE

NHdoypoK. PaBHOMepHOEe



ИнтернетУрокhttps:/interneturok.ru ›%20article%20›%20besplatnye-otkrytye-vi...
ИнтернетУрокhttps:/interneturok.ru ›%20article%20›%20besplatnye-otkrytye-vi...
http://obr.nd.ru/
https://resh.edu.ru/collection/?category=1
https://youtu.be/BWaEPATv31Q
https://youtu.be/BWaEPATv31Q
https://youtu.be/NRtjHoP_Ygs
https://youtu.be/NRtjHoP_Ygs
https://youtu.be/Bzbto3fnLXQ
https://youtu.be/Bzbto3fnLXQ
https://youtu.be/SIwjt20sTcc
https://youtu.be/SIwjt20sTcc
https://youtu.be/FjdMG9MPN5w
https://youtu.be/FjdMG9MPN5w
https://youtu.be/xOZCzc_PfPc
https://youtu.be/xOZCzc_PfPc
https://youtu.be/D9PO6oJi3rE
https://youtu.be/D9PO6oJi3rE

[BuKeHune no
OKPYXHOCTW.

[BUXeHne no
OKPYXHOCTW.
https://youtu.be/CGDrHzP

-gqnA

JduHamuKa
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KoHTponbHaA
paboTa
«AnHamuKa».

MepBblii 3aKOH
HbloToHa. BTopoi
3aKOH HbloToHa.
TpeTnit 3aKoH
HbloTOHa.
CsoboaHoe
nageHue 3aKoH
BcemupHoro
TaroteHua. Cunbl B

npupoae.

MUcak HbtoToH. Bruorpadwus.
BuburoH. dHUMKNONEANSA.
https://youtu.be/Q76t9ny
GnbY

KU3Hb 3amevaTenibHbIX

naen. A BCE-TakM OHa
BepTuTCa?

https://youtu.be/IOCWBY
B8kc8
HKuU3Hb 3ameyaTenbHbIX

naein. HolotoHOBO A610KO

pa3gopa
https://youtu.be/sEYriJfNk
pc

Ctyamna Get a Class . 1-bii
3aKOH HbloTOHa.
https://youtu.be/03jGtr d
Adg

M®TU onbIT 1-bi1 3aKOH
HbloTOHA
https://youtu.be/jROPKINg
4fA

Ctyauna Get a Class . 2-o#
3aKOH HbloToHa.
https://youtu.be/ljdSgWe
pkzU

OnbIT
https://youtu.be/yvI3RSby
isQ

AHumauma.
https://youtu.be/WbFBJp
BtNLQ

Ctyauna Get a Class . 3-o#
3aKOH HbloToHa.
https://youtu.be/ig3 QfQ
5wDM

AHUMaUMA
https://youtu.be/i tbimyv
djOg

Cryauna Get a Class . 3aKoH
BCEMMPHOrO TArOTEHMUA.
https://youtu.be/R6IKFbM
9FzQ



https://youtu.be/CGDrHzP-qnA
https://youtu.be/CGDrHzP-qnA
https://youtu.be/Q76t9nyGnbY
https://youtu.be/Q76t9nyGnbY
https://youtu.be/l0CWBYB8kc8
https://youtu.be/l0CWBYB8kc8
https://youtu.be/sEYriJfNkpc
https://youtu.be/sEYriJfNkpc
https://youtu.be/03jGtr_dA4g
https://youtu.be/03jGtr_dA4g
https://youtu.be/jR0PKlNg4fA
https://youtu.be/jR0PKlNg4fA
https://youtu.be/ljdSgWepkzU
https://youtu.be/ljdSgWepkzU
https://youtu.be/yvl3RSbyjsQ
https://youtu.be/yvl3RSbyjsQ
https://youtu.be/WbFBJpBtNLQ
https://youtu.be/WbFBJpBtNLQ
https://youtu.be/ig3_QfQ5wDM
https://youtu.be/ig3_QfQ5wDM
https://youtu.be/i_tb1mvdJOg
https://youtu.be/i_tb1mvdJOg
https://youtu.be/R6lKFbM9FzQ
https://youtu.be/R6lKFbM9FzQ

Crapolit dunbm . OnbIT
KaBeHguwa
https://youtu.be/oUm6ZK
W88sU

Cryauna Get a Class. Cuna
yNpyrocru.
https://youtu.be/LcOBfyyr
4Ms

Cwna ynpyroctn. OnbIT no
dusuke
https://youtu.be/UaFIvJjU
nRO

MexaHunue
CKue
KosniebaHu
A

M BOJIHbI.
3BYK.

15

dpoHTanbHaA
nabopartopHas
paborTa.
3.UccnepoBaHme
3aBMCMMOCTHU
nepuoaa "
YacToThl
cBO6OAHbIX
KoJsiebaHn
maTemaTuyeckor
O MaATHWKa oOT
€ro A/INHbI.
KoHTponbHan
paboTa
«MexaHuyeckue
KonebaHus 1
BOJIHbI ».

MexaHuueckne
KonebaHus.
Amnantyaa.
Mepwnogpa, yactoTa.
CeoboaHble
KonebaHus.
KonebaTenbHble
CUCTEMDI.
MaATHUK.
3aBUCUMOCTb
nepuoaa u
YaCTOTbl HUTAHOIO
MaATHUKA OT
ONHbI HATW.
3aTyxatouwme
KonebaHus.
MexaHuueckne
BOJIHbI. JnnHa
BOJIHbI.
MpoponbHble K
nonepeyHble
BO/HbI. CKOPOCTb
pacnpocTpaHeHums
BOJIHbI. 3BYK.
BbicoTa 1 Tembp
3BYKa. [POMKOCTb
3BYKa.
PacnpocTtpaHeHune
3ByKa. CKOpoCTb
3BYKa.

MHoro onbIToB NO
MeXaHMYecKMm
KosiebaHusam.
https://youtu.be/jZgV5Eb
B3IMA

3Halika. MexaHun4yeckue
KonebaHus.
https://youtu.be/0O1309P7
YrEO

Ctyaua Get a Class.
MaTemaTuyecknii
MaATHUK.
https://youtu.be/JJFczle-
iqc

AHMMaUMA.
MaTemaTuyecknii
MaATHUK.
https://youtu.be/8XEn3CY
RwEU

NabopaTopHana paboTa

UccnepgoBaHue
3aBUMCMMOCTM NEpMUoAa U
4acToTbl CBOOOAHBIX
KosiebaHuii HUTAHOrO
MaATHWUKA OT ero AN1HbI
https://youtu.be/8CB7ReT
peZQ

Bupeoypok.
MaTemaTuyecKknii
MaATHUK. MPYXKUHHbIN
MaATHUK.
https://youtu.be/hbgmuX
L6kg4



https://youtu.be/oUm6ZKW88SU
https://youtu.be/oUm6ZKW88SU
https://youtu.be/Lc0Bfyyr4Ms
https://youtu.be/Lc0Bfyyr4Ms
https://youtu.be/UaFIvJjUnR0
https://youtu.be/UaFIvJjUnR0
https://youtu.be/jZgV5EbB3MA
https://youtu.be/jZgV5EbB3MA
https://youtu.be/OI3o9P7YrE0
https://youtu.be/OI3o9P7YrE0
https://youtu.be/JJFczJe-jqc
https://youtu.be/JJFczJe-jqc
https://youtu.be/8XEn3CYRwEU
https://youtu.be/8XEn3CYRwEU
https://youtu.be/8CB7ReTpeZQ
https://youtu.be/8CB7ReTpeZQ
https://youtu.be/hbqmuXL6kg4
https://youtu.be/hbqmuXL6kg4

AHnmaumsa. MpyXRMUHHbIN
MAATHUK.
https://youtu.be/zwhxpXs

hgbM

AHnmayma. OT vero
3aBUCKT nepuoa,
NPYXWHHOFO MasiTHUKA.
https://youtu.be/Sgnn7eE
WNRU

OnbiT. OT Yero 3aBucUT
nepuoa NPyXMHHOro
MaATHUKA
https://youtu.be/fYULhXS
207k

NHoypOK.
MexaHn4yeckue BOJHbI.
https://youtu.be/cwJU 1
XAVE

MNostopeH | 3 KoHTponbHan
ne paboTa
«BBOAHbIN
KOHTPO/Ib.
DNEeKTPOMArHUTH
ble ABNEHMUAY.
CrpoeHue | 12 KoHTponbHan PagnoaktneHoCTb. | KynbTypa. nsHb
aToma u paboTa Anbda-, 6eta- W | 3ameyaTeNbHbIX UAEN.
aTOMHOro «CTpoeHMe aToma | raMma-u3snyyeHme. | ATOM KOTOpbIA NOCTPOUA
aapa M aTOMHOTO OnbITbl no | ..
anpa». paccenBaHuUIo https://youtu.be/HG YG8
anbda-yacruy, 6FkDA
MNnaHeTapHaa MU3Hb 3ameYaTenbHbIX
moAenb aTOMa. | yneid. ITOT ABYNUKMIA
ATOMHOe anpo. atom (2012)
MNpOTOHHO- .
HelTpOHHas JOKyMeHTanbHbIN
MOo4enb agpa. | https://youtu.be/DtgSaYx
PaanoaKTUBHbIe w8K4
npespaweHuna. Buaeoypok no ¢pusuke
3apag Aapa. | "PaanMoOaKTUBHOCTD.
Maccosoe uyucno Mogaenu aTomos."
AApa. AinepHbie https://youtu.be/JT2-u-
peakuuun. JeneHune E6vhw
M CUHTES  AAEP. Crapolit dpunbm. OnbIT
CoxpaHeHue
pesepdopaa.
3apAaaa " https://youtu.be/PJ8k3nQ
MAaCcCoOBOro  4ucna Rz2Q
npu A4epPHbIX

AHnmaumsa. OnbIT



https://youtu.be/zwhxpXshqbM
https://youtu.be/zwhxpXshqbM
https://youtu.be/Sqnn7eEWNRU
https://youtu.be/Sqnn7eEWNRU
https://youtu.be/fYULhXS2O7k
https://youtu.be/fYULhXS2O7k
https://youtu.be/cwJU__1XAyE
https://youtu.be/cwJU__1XAyE
https://youtu.be/HG_YG86FkDA
https://youtu.be/HG_YG86FkDA
https://youtu.be/DtgSqYxw8K4
https://youtu.be/DtgSqYxw8K4
https://youtu.be/JT2-u-E6vhw
https://youtu.be/JT2-u-E6vhw
https://youtu.be/PJ8k3nQRzgQ
https://youtu.be/PJ8k3nQRzgQ

peakumax.
OTKpbITWE NPOTOHA
7 HENTPOHa.
AnepHble cunbl.
Ncnonb3osaHue
A0epHOM aHeprum.
JosnmeTpusa.
AnepHbIN peakTop.
ATOMHasn
JHepreTuKa.
TepmosagepHble
peakumu.

pesepdopaa.
https://youtu.be/LI7-
6W7KQ5s

OTKprTMe NPOTOHa K

HelTpoHa. CocTas
aTOMHOro aapa. AaepHble
cunbl | Pusuka 9 knacc
#54 | UndoypokK
https://youtu.be/QGbhAu

EsUKo
Bupeoypok.CtpoeHue

aTOMHOro agpa. AgepHble
cunbl

https://youtu.be/soN1AvZ
-2m0
AlaepHbI peakTop.

ATOMHasA 3HepreTuka |
dusumka 9 knacc.
UHboypoK
https://youtu.be/zVMbgH
Wi

AHumauma. LlenHan
AAepHan peakuus.
https://youtu.be/rFBc8Fh
Ogwk

NHdoypoK.
TepmoagepHas peakums.
AlaepHasn aHepreTuka.
https://youtu.be/TztAOjm
69m4

AHMMaLMA.
TepmoagepHas peakums.
https://youtu.be/MO0seUy
aF2Ak

7 | NostopeH |9
ve

NNAHUPYEMBDIE PE3Y/IbTATbl OCBOEHUA
YYEBHOIO NPEAMETA «®PU3UKA»

HA YPOBHE OCHOBHOI'O OBLLEFO O6PA3OBAHUA



https://youtu.be/Ll7-6W7KQ5s
https://youtu.be/Ll7-6W7KQ5s
https://youtu.be/QGbhAuEsUKo
https://youtu.be/QGbhAuEsUKo
https://youtu.be/soN1AvZ-2m0
https://youtu.be/soN1AvZ-2m0
https://youtu.be/zVMbgHc-VVI
https://youtu.be/zVMbgHc-VVI
https://youtu.be/rFBc8FhOqwk
https://youtu.be/rFBc8FhOqwk
https://youtu.be/TztAOjm69m4
https://youtu.be/TztAOjm69m4
https://youtu.be/M0seUyaF2Ak
https://youtu.be/M0seUyaF2Ak

MN3yyeHne yyebHoro npeameta «dPusmKa» Ha YpPOBHE OCHOBHOro obuiero obpasoBaHUsA
[O/MKHO obecneunmBaTb AOCTMXEHME CNeAyloWMX JIMYHOCTHbIX, MeTanpeameTHbIX U
npeameTHbIX 06pa3oBaTe/ibHbIX Pe3y1bTaTos.

JIMMHOCTHDIE PE3Y/1bTATDI
Mampuomuyeckoe eocnumadue:

—MpPOABAEHMNE MHTEepeca K MUCTOPUU U COBPEMEHHOMY COCTOAHUIO POCCUMCKON pU3MUYEcKomn
HayKu;

—L,eHHOCTHOE OTHOLWIEHME K AOCTUMKEHUAM POCCUUCKUX YYEHbIX-PUINKOB.

FpaxcdaHckoe u OyXx08HO-HPABCMBEHHOE 80CMUMAHUE:

—TrOTOBHOCTb K aKTMBHOMY Y4acTUIO B 0OCYXAEHMM O0OLWEeCcTBEHHO 3HAYMMBbIX W 3TUYECKUX
npobaem, cBA3aHHbIX C MPAaKTUYECKMM NPUMEHEHNEM AOCTUNKEHUN GUBUKMY;

—OCO3HaHWE BaXKHOCTM MOPaIbHO-3TUYECKUX MPUHLMMNOB B AEATE/IbHOCTM YYEHOTO.
3cmemuyecKoe socnumadue:

—BOCMNPUATUE ICTETUYECKUX KayecTB ¢GM3MYECKOM HayKu: e€ TrapMOHMYHOIo MNOCTPOEHMUS,
CTPOrocTH, TOYHOCTM, NAKOHUYHOCTM.

LleHHocmu Hay4HO20 NO3HAHUA:

—OCO3HaHWE UEHHOCTU GU3MYECKON HayKU KaK MOLLHOTO WMHCTPYMEHTa MNO3HaHMA MUpa,
OCHOBbI PA3BUTUA TEXHOIOTUI, BaXKHEWLLEN COCTaBAAOLWEN KYNbTypbl;

—pa3BUTUE Hay4YHOM NHODO3HATENbHOCTU, MHTEPECA K UCCNeA0BaTe/IbCKON AeATENbHOCTY.
®dopmuposaHue Kynbmypbl 300p08bA U 3MOYUOHAAbHO20 baa2ononyvus:

—OCO3HaHWe LeHHOCTN 6e3onacHOro obpasa KU3HW B COBPEMEHHOM TEXHOJ/IOTMYECKOM MUPE,
Ba)XHOCTM NpaBun 6e3onacHoOro NoBeAeHMUA Ha TPAHCMOPTE, HAa AOPOrax, C INEKTPUYECKUM U
TensoBbiM 060pyA0BaHNEM B AOMALLHUX YCNOBUSAX;

—ChOPMMPOBAHHOCTb HaBblka pedneKkcum, NpM3HaHWe CBOEro NpaBa Ha OWWMOKY M TAaKOTo e
npaBa y ApYyroro YesnoBeka.

Tpydoeoe socnumaHue:

—AaKTUBHOE y4YacTue B pelLleHMM NPaKTUYECKUX 33434 (B pamMKax CeMbM, LWKO/bI, ropoaa, Kpas)
TEXHO/IOTMYECKON N COLMANbHOM HanpaBAeHHOCTH, TPebyowmx B TOM Yyncne n Gpusmyecknx
3HaHWU;

—MUHTEpPEeC K NPAKTUYECKOMY U3y4eHUIo Npodeccuii, cBA3aHHbIX C PUINKON.

JKonozuvyeckoe socnumaHue:

—OpMeHTauMa Ha npUMeHeHue OJGU3MYECKUX 3HaHWK anA pelleHua 3agady B obnactu
OKpy:KatoLel cpebl, N1aHMPOBaHMA NOCTYNKOB U OLLEHKN MX BO3MOXHbIX NOC/NeACTBUIN AnA
OKpy:KatoLen cpeapl;

—O0CO3HaHMe rNob6anbHOro xapakTepa 3KOIOTMYECKMX NPobaem 1 NyTen Ux peLleHus.
Adanmayua obyyarowje2oca K U3MEHAIWUMCA yCca08UaM COoyuanbHoli U npupodHoli

cpeobl:

—noTpebHOCTb BO B3aMMOAENCTBUM NPU BbINOJIHEHUM UCC/IEA0BaHUIA M NPOEKTOB GU3NYECKOM
HanpaB/IEHHOCTU, OTKPLITOCTb OMbITY U 3HAHUAM APYTUX;

—nNOBbIWEHNE YPOBHA CBOEN KOMMNETEHTHOCTU Yepes NPaKTUYECKYIO AeATe/IbHOCTb;

—noTpebHOCTb B GOPMMPOBAHUN HOBbIX 3HAHWUI, B TOM Yncae GopMynnmpoBaTb MAEN, NOHATHUA,
rmnoTesbl 0 GU3MYECKMX 0OBEKTAX U ABNAEHUAX;

—O0CO3HaHWe AedULMTOB COOCTBEHHbIX 3HAHWUIM U KOMMNETEHTHOCTEN B 06/1aCTN PU3MKY;

—nNNaHUPOBaHME CBOEro Pa3BUTMA B NPUOBPETEHUN HOBbIX GU3NUYECKUX 3HAHUN;

—CTpeMNeHNe aHaNM3MpPOBaTb U BbIABNATbL B3aMMOCBA3M NPUPOAbI, 06LLECTBAa N SKOHOMUKM, B
TOM YMC/Ee C UCNONb30BaHNEM PUINYECKUX 3HAHUI;

—OLEHKa CBOMX [AEUCTBUMM C YYETOM BAMAHUA HaA OKPY)KAKOLWYK Ccpeay, BO3MOMHbIX



rnobanbHbIX HOCﬂEACTBMﬁ.

METANPEAMETHbBIE PE3YJIbTATDI

YHuBepcanbHble No3HaBaTe/ibHble AeUCTBUA
ba3zoebie no2uvecKkue delicmsaus:

—BbIABNATb M XapaKTepn30BaTb CYLLECTBEHHbIE NPU3HAKM OOBEKTOB (ABNEHWN);

—VYCTaHaB/IMBaTb CYLLECTBEHHbIM MPU3HAK KaaccudUKauMmn, OCHOBaHUA aAns 0bobuieHua wm
CpaBHEHMUS;

—BbIABNATb 3aKOHOMEPHOCTU W MNPOTUBOPEYMA B paccMaTpuBaemMblx aKTax, AaHHbIX W
HabNtoAeHMAX, OTHOCALWMXCA K GU3NYECKMM SIBAEHUAM;

—BbIABNATb NPUUYNHHO-CNEACTBEHHbIE CBA3U NPU U3YyYEeHUN GU3UYECKUX ABNEHUIN U NPOLLECCOB;
AenaTb BbiIBOAbl C MCNONb30BAHMEM AEeAYKTUBHbBIX M MHAYKTUBHbLIX YMO3aK/IOUYEHWUH,
BblABUraTb rMNOTE3bl O B3aMMOCBA3AX GU3UYECKUX BEIUYNH;

—CamOoCTONATeNIbHO BbIOMpaTb crnocob peleHMAa ydyebHol ¢u3Myeckor 3agaunm (cpaBHeHMe
HECKO/IbKMX  BapuMaHTOB peweHus, Bblbop Haubonee noaxodsawWero C  Y4ETOM
CaMOCTOATE/IbHO BblAENEHHbIX KpUTEPUEB).
ba3zosble uccnedosamensvckue delicmeus:

—MCNONb30BaTb BOMPOCHI KaK UCCAea0BaTeNbCKUI MHCTPYMEHT NO3HaHWUS;

—MpPoBOAUTb MO CaMOCTOATE/IbHO COCTAB/IEHHOMY MJ/1aHYy OMbIT, HECNOXHbIN (GU3NYECKUI
3KCMepUMEHT, Hebobluoe nccnegoBaHne GU3NYECKOro ABNEHUS;

—OLEHMBATb HA NPUMMEHUMMOCTb M [O0CTOBEPHOCTb WMHGOPMAUMIO, MOJIYyYEeHHYD B Xo4e
nccnefoBaHUA UM SKCMEPUMEHTa;

—camocToaTenbHo dopmynmnpoBaTb 0606ULEHMA M BbIBOAbI NO pe3y/ibTaTaM NPOBeAEHHOro
HabntogeHuA, onbiTa, UCCNef0BAHUSA;

—nNpPOrHo3MpoBaTb BO3MOMKHOE JasibHellee pa3BuUTUE GU3MYECKUX MPOLIECCOB, a TaKXKe
BblABUIaTb NPeANOoOKeHMA 06 X PAa3BUTUM B HOBbIX YCNOBUAX U KOHTEKCTAX.

Paboma c uHgpopmauyueli:

—MNPUMEHATb Pas3/IMYHble MEeTOAbl, WMHCTPYMEHTbl W 3anpocbl Npu noucke U oTbope
NHOOPMALMM UM SAHHDBIX C YY4ETOM NPea/IOKEHHON yuebHOoM dm3mMyecKkomn 3a4a4m;

—aHanM3MpoBaTb, CUCTEMATM3MPOBATb U MHTEPNPETUPOBATb MHOOPMALMIO Pa3NINYHbBIX BUAOB
n dopm npeacTaBieHUs;

—CaMOCTOATE/IbHO BbIOMpPATb ONTUManbHyto Gopmy npeacTaBieHMAa  WMHbOPMALMK U
WANIOCTPUPOBATb pPeLlaemMble  33Za4yM  HEC/IOKHbIMKM  CXeMaMK, AuarpamMmmamu, WHOM
rpadmKoi 1 UX KOMBMHaALMAMMN.

YHuBepcanbHble KOMMYHUKaTUBHbIE AeicTBUA
O6uweHue:

—B Xo4e obcyxaeHMa y4ebHOro matepuana, pesynbTaToB N1abopaToOpHbIX PaboT U NPOEKTOB
3a4aBaTb BOMPOCHI MO CyLeCcTBy 0bcyKaaemMoi TeMbl U BbICKa3blBaTb MAEWN, HALENEHHbIE Ha
pelleHne 3a4a4M M NoaaeprKaHme bharoxenateNbHOCTU 0bLeHus;

—CONOCTaBAATb CBOWU CYXKAEHWUA C CYKAEHUAMM APYIUX YYaCTHUKOB Aunanora, obHapyKusaTtb
pa3nuyne U CXoACTBO NO3ULMUI;

—BblpaXkaTb CBOK TOYKY 3pEHMUA B YCTHbIX U MUCbMEHHbIX TEKCTAX;

—ny6nYHO NpeacTaBNsATb Pe3y/bTaTbl BbINOJHEHHOTO (GM3NMYECKOTO OMbiTa (3KCNEPUMEHTa,
nccnenoBaHUs, NPOEKTa).

CoemecmHas desmenbHocmo (compyoHu4ecmeo):

—nMNOHMMATb U WMCMNO/b30BaTb NPEUMYLLECTBA KOMAHAHOW M MHAMBUAYaNbHOM paboTbl npu

pelleHnn KOHKPeTHOM Ppusmyeckon npobiemsl;



—nNpUHUMaATb LEeNM COBMECTHOM [AOeATeNbHOCTM, OpPraHu3oBbIBaTb AeWCTBMA NO  eé
AOCTUIKEHUIO: pacnpenenatb poau, obcyXaaTb NPOUEeccbl M pes3ynbTaTbl COBMECTHOM
paboTbl; 0606W,ATb MHEHWA HECKONbKUX Nt0AeN;

—BbIMO/IHATb CBOK 4acCTb pPaboTbl, AOCTMras KayeCcTBEHHOro pe3ysibTata MNoO CBOEMy
HanpPaB/IEHWNIO U KOOPANHUPYA CBOU AENCTBUA C APYTMMUN YNeHaMM KOMaHdbl;

—OLLeHMBATb KayecTBO CBOEro BKNaga B OOWMA MPOAYKT MO KPUTEPUAM, CaMOCTOATENbHO
chOpPMYIMPOBAHHBIM Y4aCTHUKAMK B3aUMOAENCTBUA.

YHuBepcanbHble perynaTuBHble AeincTBus
CamoopzaHu3zayus:

—BbIABNATb NPO6AEeMbl B M3HEHHbIX W y4yebHbIX CUTyauuaAx, Tpebyowux AnA peleHus
dU3NYECKUX 3HAHUI;

—OPUEHTMPOBATLCA B PA3/INYHbIX MOAXOAAX NPUHATUA PeLleHU (MHANBUAYaNbHOE, NPUHATUE
peleHns B rpynne, NPUHATME pPeLeHni rpynnoi);

—CaMOCTOATENIbHO COCTaBAATb aAroOpuUTM  peleHna ¢GU3MYEeCKoM 3aZauM  UMAM  NaaHa
NUCCNEefoBaHUA C  YYETOM MMEIOWMXCA PECYPCOB M COOCTBEHHbIX BO3MOMHOCTEW,
aprymeHTMpoBaTb Npeanaraemble BapMaHTbl pPeLLeHnid;

—/enatb Bblbop 1 6paTb OTBETCTBEHHOCTL 3a pPeLLeHme.

CamoKoHmMpons (pedpnekcus):

—/[3aBaTb afleKBATHYIO OLLEHKY CUTYauumM U Npeanaratb NaaH eé UsMeHeHus;

—OObBACHATL MPUYUHBI AOCTUXKEHUA (HELOCTUXKEHMS) Pe3yNbTaToB AeATEeNbHOCTM, AaBaTb
OLLEeHKY NPUOBPETEHHOMY OMbITY;

—BHOCUTb KOPPEKTMBbI B AEATENbHOCTb (B TOM 4ucae B XOZA BbIMOAHEHUA (PU3NYECKOTO
NCcCNefoBaHUA MAM NPOEKTA) Ha OCHOBE HOBbIX OOCTOATENLCTB, M3MEHMBLUMXCA CUTYaLMA,
YCTaHOB/IEHHbIX OLMOOK, BO3HUKLWNX TPYAHOCTEN;

—OUEHMBATb COOTBETCTBUE Pe3ybTaTa LENN U YCIOBUAM.

AMoyuoHanbHLIU uHMennekm:

—CTaBUTb cebsl Ha MecTo APYroro 4YesioBEKa B XO4e Cropa WAWU AUCKYCCUM HA Hay4yHylo Temy,
NOHWUMATb MOTMBbI, HAMEPEHUSA U IOTUKY APYroro.
MpuHamue ce6a u Opyaux:

—npu13HaBaTb CBOE MPaBO Ha OWMOKY Npu pelieHnn GU3NYECKUX 3a4a4 UIN B YyTBEPKAEHMAX
Ha Hay4Hble TEMbI M TaKOe e NpaBo ApYroro.

NMPEAMETHDIE PE3Y/IbTATbI
7 Knacc

MpeameTHble pe3ynbTaTbl Ha 63a30BOM YPOBHE AO/KHbI OTPa*kaTb CPOPMMPOBAHHOCTL Y
obyyatloWwmxcs yMmeHuin:

—MUCNONb30BaTb NOHATUA: UBNYECKME U XMMUYECKMEe ABIEHUA; HaboaeHMe, SKCNEePUMEHT,
MoAe/Nb, TMnoTe3a; eaAnHULblI GU3UYECKUX BENMYUH; aTOM, MOJIEKYa, arperaTHble COCTOAHUSA
BellecTBa (TBEpAoOe, XMAKoe, razoobpasHoe); mexaHMYeEcKoe ABUKeHMe (paBHOMeEpHoe,
HepaBHOMEPHOE, NMPAMOJIMHENHOE), TpaeKTopuAa, paBHoAeMncTByowan cua, gedpopmaums
(ynpyras, nnactuyeckas), HEBECOMOCTb, coobLLatoWwmecsa cocyapl;

—pa3nunyatb ABneHua (anddysus; Tennosoe ABUKEHME YACTUL, BELLECTBa; pPaBHOMEpPHOeE
ABUXEHWe, HepaBHOMEPHOE [BUXKEHWEe, WHepuus; B3aMMOAENCTBME Ten; paBHOBecue
TBEPAbIX TEN C 3aKPEnNEHHON OCblo BpalleHWA; nepedada OaBNeHUA TBEPAbIMU Tenamu,
XUOKOCTAMM WM rasamu; aTmochepHoe [AaB/eHMe; MaBaHWe Ten; npeBpaleHun



MEeXaHUYECKON 3HEPrun) MO OMUCAHUIO UX XapaKTepPHbIX CBOMCTB M Ha OCHOBE OMbITOB,
AEMOHCTPUPYIOWMX AaHHOe dU3MYecKoe ABNEHME;

—pacno3HaBaTb NPOAB/IEHNE U3YYEHHbIX QU3NYECKUX ABNIEHUA B OKPYXKaloWwem Mmupe, B TOM
yncne pusnyeckne ABNEHUA B NpUpoLe: NPUMeEpPbl ABUKEHUA C PA3IMYHBIMU CKOPOCTAMM B
KMBOW W HEXWBOW Npupoae; AeNCTBME CUAbl TPEHWA B NPUPOLE U TEXHWUKE; BAUAHUE
aTMochepHOro AaBNeHUA HA XUBOM OpraHM3Mm; NaaBaHue pbib; pblyaru B Tesie YeNoBeKa; Npu
3TOM nNepeBOAMTb MNPAKTUYECKYD 33434y B  y4yebHyl, BblAeNATb CyL,eCTBEHHble
cBOMCTBa/NPU3HAKU GUINYECKUX ABNEHNN;

—OnuCbIBaTb M3YYEHHble CBOWMCTBA TeN M PU3MYECKMEe ABNEHUA, UCNONb3yAa Ou3Myeckue
BE/IMYUHDI (Macca, 06bEM, NNOTHOCTb BELLECTBA, BPEMA, MyTb, CKOPOCTb, CPEAHAA CKOPOCTD,
CWNa ynpyroctu, CUNa TAXKECTH, BEC TeNa, CUaa TpeHus, AasneHue (TBEpAOro Tena, *KUAKOCTH,
rasa), BbITaKMBaloLLaA CMNA, MeXaHU4YecKaa paboTa, MOLLHOCTb, M40 CU/bl, MOMEHT CUJIbl,
KO3DULMEHT NONE3HOIO AENCTBMA MEXAHU3MOB, KUHETUYECKAA U NOTEHLMAIbHAA SHEPrua);
NpU OMWCAHMWM MNPABUABHO TPAKTOBATb PU3NYECKMA CMbICA WMCNONb3YyEMbIX BEAUYWUH, MUX
0603Ha4YeHnA 1 eanHULbI PUINYECKUX BEIUUYUH, HAXOAUTb GOPMYbl, CBA3bIBAIOLLME AAHHYIO
bU3MYECKYIO BEIMYMHY C APYTMMU BEIMYUHAMM, CTPOUTL rPaPUKM U3YyYEHHbIX 3aBUCUMOCTEN
dM3NYECKUX BENNYNH;

—XapaKTepu3oBaTb CBOMCTBA Tes, PU3MYECKME ABNEHMA M MPOLECCbl, MCNONAb3yA NpaBuna
CNOXeHuA cun (BAONb OAHOM npsmoi), 3aKoH [yKa, 3akoH [lackans, 3akoH Apxumesa,
NpaBWIO paBHOBecUA pblvara (610Ka), «30/10TOE NPABMAO» MEXAHUKM, 3aKOH COXPaHEHUs
MeXaHMYEeCKON SHeprnun; Npm 3TOM AaBaTb CNOBECHYIO GOPMYINPOBKY 3aKOHA M 3anNuMCbiBaTb
€ro MmaTeMaTU4eCcKOe BblParKeHME;

—O0b6DbACHATL dU3NYECcKMe ABNEHUA, MPOLECCbl U CBOMCTBA TeJs, B TOM YMC/IE U B KOHTEKCTe
CUTYaUMN NPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABAATb MNPUYNHHO-CNEACTBEHHbIE
CBA3M, CTPOUTb 0ODBACHEHME M3 1—2 NOrMYecKMx LAroB € Oonopoh Ha 1—2 u3yyeHHbIX
CBOMCTBA GU3MNYECKUX ABNEHUN, GUINYECKMX 3aKOHA MM 3aKOHOMEPHOCTY;

—pewaTb pacyéTHble 3a4a4n B 1—2 fencTBuA, MCNob3yA 3aKOHbl U GopMybl, CBA3bIBatOLWME
dur3nyeckme BeNMYMHBI: Ha OCHOBE aHa/IN3a YCI0BMA 3a4a4M 3anucbiBaTb KpaTKoe ycioBue,
noAacTaBnATb ¢u3Myeckne BeNUUYUHbI B GOPMynbl M MNPOBOAWUTL PaACYETbI, HAXOAWUTb
CNpaBOYHble AaHHble, HeobxoaMMble ANA peleHus 3afay, OUEHWMBATb PeasIMCTUYHOCTb
NoAy4eHHON PU3NYECKON BENUYUUNHDI;

—pacno3HaBaTb NPobHaeMbl, KOTOPblE MOXHO pewunTb NPU NoOMowm GU3NYEeCKMX MEeTOLOB; B
ONUCaHMM UCCNea0BaHNA BbIAENATbL NPOBEPAEMOe NpeanoioxKeHne (rmnoTesy), pasimyaTb U
WMHTEPNPETUPOBATb MONYYEHHbIN pe3ynbTaT, HaxoAuTb OWMOKM B XxoA4e oOMbiTa, AenaTtb
BbIBOAbI MO €ro pesynbTaTtam;

—nNpPOBOAUTL OMbITbl MO HabAOAEHUID GU3UYECKUX ABNEHUN UAU OU3UYECKUX CBOMCTB TeN:
dbopmynnposaTb NpoBepsasemMble NPesnonoXKeHusa, cobmupaTtb YCTaHOBKY M3 NpeaioXeHHOro
060pya0BaHMA, 3aMMCbIBATb XO4, ONbITa U GOPMYNNPOBATL BbIBOAbI;

—BbINONIHATL NpPAMble M3MEPEHUA PACcCTOAHWA, BPEMEHW, Maccbl Tena, ob6bvEMaA, cunbl U
TemnepaTypbl C WCNOAb30BaHMEM aHaNOroBblX M uUMdpoBbIX NpMbOPOB; 3anucbiBaTb
NoKasaHuA NprMbopoBs ¢ y4ETOM 3a4aHHON abCONOTHOM NOrPELHOCTU N3SMEPEHUIA;

—npoBOAUTb MWCCNEeAOBaHUE 3aBUCUMMOCTM OAHOM GU3NYECKOM BEINMYMHBI OT ApPYron C
MCMONb30BaHMEM NPSAMbIX U3MEPEHUI (3aBUCMMOCTM MyTU PaBHOMEPHO ABUMKYLLErocs Tena
OT BPEMEHU [OBWXKEHWA Tena; CUNAbl TPEHWUA CKONbMKEHMA OT CWUAbl AABJEHWUA, KayecTBa
06paboTkM noBepxHOCTEM Ten U HEe3aBUCMMOCTUM  CUAbl  TPEeHUA OT  naowaau
CONPUKOCHOBEHWA TEN; CUAbI YNPYTOCTU OT YANMHEHUA MPYKUHbI; BbITaJIKMBAOLWEN CUNbI OT
06béMa nNOrpyKEHHOM YacTM Tena M OT MNNOTHOCTU MKMAKOCTU, €€ He3aBUCUMOCTU OT
NIOTHOCTU TeNa, OT rNyObuHbI, Ha KOTOPYIO NOTPY}KEHO TE/0; YCIOBUIA NNABAHNUA TeN, YCA0BUM



paBHOBeCMA pblyara M 610KOB); y4yacTBOBATb B MJAaHMPOBAHUM y4yebHOro MccnenoBaHUS,
cobupatb YCTAHOBKY W BbINOAHATb W3MEPEHUA, CAeaya MPenNoXeHHOMY MiaHy,
dUKCMpOBaATb Pe3ynbTaTbl MOAYYEHHOM 3aBUCMMOCTM GUIUYECKUX BEAWMYUH B  BUAE
npeanoXeHHbIX Tabany 1 rpaduKos, fenaTb BbIBOAbI NO pe3ybTaTaM UCCNe0BaHMS;

—nNpPOBOAMNTb KOCBEHHbIE M3MepeHMA GUINYECKMX BEIMYUH (MNOTHOCTb BELLECTBA MKUAKOCTU U
TBEPOOro TeNa; CUNa TPEHWUA CKOJIbXXEHWA; [OaBNeHMe BO3A4yXa; BblTa/IKMBAMOLWLAA CUNA,
AENCTBYIOWAA HA MOrPYKEHHOE B KUAKOCTb TeN0; KO3IGOULMEHT NONEe3HOro AenctsuA
NPOCTbIX MEXAHU3MOB), cneaysa NPEeAONKEHHOMW UHCTPYKUMKN: NPU BbINOJIHEHUM U3MEPEHUI
coburpaTb IKCNEPUMEHTANBbHYIO YCTAHOBKY M BbIYMCAATbL 3HAYEHME UCKOMOW BENYUHDI;

—cobntoaaTtb NpaBMaa TeXHUKM 6esonacHocTn Npu pabote c nabopaTopHbIM 060pYyAOBaAHMEM;

—YKa3blBaTb NPUHLMNbI AeNCTBUA NPUOOPOB U TEXHUYECKMX YCTPOMCTB: BECbl, TEPMOMETP,
ANHaMOMeTp, cooblatowmecs cocyapl, bapomeTp, pblyar, NOABUXKHbLIA U HEMOABUMKHbBIN
610K, HAKNOHHAA NNOCKOCTb;

—XapaKTepun3oBaTb MPUHUMMNbI AEMACTBMA M3YYEHHbIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMoOpoOM Ha WX oOnucaHus (B TOM u4ucne: MOAWMMHUKK, YCTPOWCTBO BOAOMPOBOAA,
rMapPaBANYECKUIA MPecc, MaHOMETp, BbICOTOMEP, NMOPLIHEBOI HAaCcOC, apeomeTp), UCNOo/b3yA
3HAaHMA O CBOWCTBAX O@U3NYECKUX ABNAEHUA U Heobxogumble OU3MYECKME 3aKOHbl M
3aKOHOMEPHOCTH;

—npMBOANTbL NpUMepbI / HaxoaUTb MHGOPMaLMIO O NPUMEPAX MPAKTUYECKOTO UCMONb30BaHMA
dUBNYECKMX 3HaAHWIA B MNOBCEAHEBHOM U3HM AnsA obecnedyeHuss 6Hes3onacHoOCTU npu
obpaweHun ¢ npubopamm M TEXHUYECKMMM YCTPOMCTBAMM, COXPAHEHMA 340p0BbA U
cob6t04EeHNA HOPM IKONOTMYECKOTO NOBEAEHUA B OKPYIKAIOLLEN cpeae;

—OCYyLEecTBNATb OTOOP MCTOYHWKOB WMHPOpMauMM B ceTm WMHTEpHET B COOTBETCTBUM C
33a4aHHbIM MOWUCKOBbLIM 3aMPOCOM, Ha OCHOBE WMMEIOLLMXCA 3HAHUIMA WM NYTEM CPABHEHUA
Pa3NIMYHbIX UCTOYHMKOB BblAENATb MHGOPMaALMIO, KOTOPAA ABAAETCA NPOTUBOPEYMBOM UK
MOeT 6bITb He4O0CTOBEPHOW;

—WCNONb30BaTb NPU  BbIMNONHEHUM YYebHbIX 3a4aHMMA  Hay4YHO-MONYAAPHYID /UTepaTypy
dM3nyeckoro copepykaHuA, CNpaBOYHbIE MaTepuanbl, pecypcbl cetn UHTepHeT; BAageTb
NPMEMaMM KOHCMEKTUPOBAHUA TeKCTa, Npeobpa3oBaHMa MHPopmauMmn M3 04HON 3HAKOBOW
CUCTEMbBI B ApYryto;

—CO03/aBaTb COOGCTBEHHblE KpaTKME MUCbMEHHbIE W YCTHble coobweHna Ha ocHoBe 2—3
NCTOYHMKOB MHOOPMAUMM U3MYECKOro cofepyKaHuA, B TOM uucne nyb6auYHO Aenatb
KpaTkmMe coobuieHMAa O pe3ynbTaTax MPOEKTOB WAM Yy4ebHbIX MCCNefoBaHWMA; NpU 3TOM
rPamMOTHO MCNONb30BaTb M3YYEHHbIN MOHATUMHBLIA annapaTt Kypca ¢U3MKKW, CONPOBOXKAATbL
BbICTYM/IEHME Npe3eHTaunen;

—npW BbINOJIHEHUM Y4ebHbIX NPOEKTOB N UCCNe0BaHUI pacnpenenatb 06A3aHHOCTM B rpynne
B COOTBETCTBMM C MOCTaBNIEHHbIMM 33434aMM, CNeANUTb 3a BbINOJHEHMEM MNaHA AENCTBUMN,
a[EeKBATHO OLEHMBATb COOCTBEHHbIA BKNA4, B [AEATENbHOCTb [PYMMbl; BbICTPaMBaTb
KOMMYHWKaTUBHOE B3aMMOAENCTBME, YUNTbIBAA MHEHUE OKPYHKAIOLLMX.

8 Knacc

MpeameTHble pe3ynbTaTbl Ha 63a30BOM YpPOBHE AO0/KHbI OTpPaXkaTb CHOPMUPOBAHHOCTL Y
obyuvatowmxca ymeHui:

—WCNONb30BaTb MOHATMA: Macca W pasmepbl MOJIEKYN, TENNOBOE ABUKEHME aTOMOB W
MOJIEKY/Nl, arperatHble COCTOAHMA BELLEeCTBa, KPUCTAZIMYECKME W  aMopoHble Tena,
HacCbIWEHHbIA W HEHACbIWEHHbIM Map, BAAXHOCTb BO3A4YyXa; TemnepaTypa, BHYTPEHHAA
3Heprua, TENJIOBON ABUraTeNb; SNeMEeHTapHbIN 3IEKTPUYECKUI 3apAag, IN1eKTPMUYECKoe none,



NPOBOAHMKN N ANINEKTPUKM, NOCTOAHHbBIN INEKTPUYECKUIA TOK, MarHUTHOE none;

—pa3nuuatb  ABAeHMA  (TennoBoe  pacluMpeHue/ckatve,  Tennonepegada, Tenjosoe
paBHOBECME, CMaYMBaHUE, KanuUANsAPHbIE ABNAEHUS, UCNApPEHMUE, KOHAEHCaUuus, naaBieHue,
Kpuctannusauma  (oTBepaeBaHMe), KuneHue, Tennonepegaya  (TensonpoBOAHOCTD,
KOHBEKLMA, UW3NYydYeHUe); INeKTpusauma Ten, B3aMMOAENCTBME 3apALOoB, AeNCTBUA
3NIeKTPUYECKOTO TOKa, KOPOTKOE 3aMblKkaHWe, B3aMMOAEWCTBME MArHUTOB, neincTeue
MarHMTHOro NOAA Ha NPOBOAHMK C TOKOM, 3/1EKTPOMArHUTHAA MHAYKLUMA) NO ONUCAHUIO UX
XapaKTepPHbIX CBOMCTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYIOWMX AaHHOe ¢usnyeckoe
ABNEHME;

—pacno3HaBaTb NPOAB/JEHNE U3YYEHHbIX QU3NYECKUX ABNEHUA B OKPY)Kalowem mupe, B TOM
yncne ¢usnYeckne ABNEHMA B NPUPOLE: MOBEPXHOCTHOE HATAXEHWE W KanuUANsApHble
ABNEHUA B Npupoae, KpuUcTannbl B npupoae, usnyyeHme ConHua, 3amep3aHMe BOOOEMOB,
MOpCKMe 6pu3bl, 0bpa3oBaHME POCbl, TYMaHa, WUHEs, CHera; 3/1eKTPUYecKMe AB/IeHUA B
atmocdepe, 3/IEKTPUYECTBO KMBbIX OPraHM3MOB; MarHMTHoe noJsie 3emnan, gpeid Nontocos,
PO/Ib MArHUTHOFO MOAA ANA XU3HM Ha 3emne, NONAPHOE CUAHWME; NPU 3TOM NepeBOAUTb
NPaKTUYECKYl0 3afadyy B Yy4yebHylo, BbIAENATb CYWECTBEHHble CBOWMCTBA/NpU3HaKK
dU3NYECKUX ABNEHUN;

—OnucbiBaTb M3yYeHHble CBOMCTBA TesNl U (UBNYECKUE ABNEHUA, UCNOoNb3ya UNYeckue
Be/IMYMHbI  (TemnepaTtypa, BHYTPEHHSA 3HEPrus, KOAMYEecTBO TenaoTbl, YyAenbHas
TENNOEMKOCTb  BelllectBa, Y/AefbHaA  TenaoTta NAaBAeHuA, yAenbHas  TensaoTa
napoobpa3oBaHuA, yAenbHasA TenaoTa CropaHuMa TOMNAMBa, KO3POUUMEHT noJsie3Horo
AEeNCTBUA TeN10BON MalUMHbI, OTHOCUTENIbHAA BAIAXKHOCTb BO34yXa, 3/1EKTPUYECKUI 3apAaa,
CMNa TOKa, 3/IeKTPUYECKOe HaMnpsaXKeHwe, COMNPOTMBAEHWE MPOBOAHWKA, YyAenbHOe
conpoTmuB/ieHne BellecTBa, paboTa M MOLLHOCTb 3/1EKTPMYECKOrO TOKa); NpuM ONMCaHUuU
NPaBUAbHO TPaAKTOBaTb (PUIMYECKMA CMbICA WCMNONb3YEMbIX BeNINYUH, 06O3HaAYEHUA WU
eaNHULBI GU3NYECKUX BEIMYUH, HAXoaUTb GOPMY/bl, CBA3bIBAOLINE AAHHYIO PU3NYECKYIO
BE/INYMHY C APYTMMWU BENUYNHAMM, CTPOUTbL rPAPUKN N3YYEHHbIX 3aBUCUMOCTEN PU3MUYECKUX
BEJINYMH;

—XapaKTepu3oBaTb CBOMCTBA Tesn, GU3BNYECKUE ABJIEHUA U MPOLLECCbl, UCMONb3YA OCHOBHbIE
NONOMEHUA  MOJIEKY/IAPHO-KUHETUYECKOM TEOPUU  CTPOEHMA  BELWLecTBa, MNPUHLMUN
cynepnosuumu nosen (Ha Ka4yecTBEHHOM YPOBHE), 3aKOH COXpaHeHuA 3apaga, 3akoH Oma
ONA yyacTKa uenu, 3akoH [»oynsa—JleHua, 3aKOH COXpaHeHUsA SHepruu; npu 3Tom aasaTb
CNOBECHYI0 POPMYIMPOBKY 3aKOHA U 3aNUCbIBaTb €r0 MaTeMaTUYECKOE BbiparkeHUE;

—0b6bACHATL PU3MYECKME MPOLECCHl U CBOMCTBA TEJ, B TOM YUC/IE U B KOHTEKCTE CUTyauui
NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABAATb MNPUUYMHHO-CNEACTBEHHbIE CBA3M,
CTpOoUTb 0b6bACHEHME M3 1—2 NOrMYecKux LaroB ¢ onopoi Ha 1—2 M3yyYeHHbIX CBOMCTBA
dU3NYECKUX ABNEHUIN, PU3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEN;

—pewaTtb pacyéTHble 334341 B 2—3 [eNCTBUA, UCMONb3Ys 3aKOHbI U GOPMY/Ibl, CBA3bIBAIOLLMNE
dU3nYeckne BeIMUYMHbI: Ha OCHOBE aHa/M3a YC/10BUA 33,4a4M 3anmMCbiBaTb KPaTKOE YC/10BME,
BbIAB/ATbL HEAOCTAaTOK AaHHbIX ANA pelleHua 3adayv, BblbupaTb 3akoHbl U GopmMyIbl,
Heobxoaumble A5 €€ pelleHuns, NPOBOAMTb PACYETbl U CPAaBHMBATL MOJYYEHHOE 3HAYeHUe
dU3NYECKOM BENIMYMNHDBI C U3BECTHLIMWU AAHHbIMU;

—pacnos3HaBaTb NpPob/iembl, KOTOPbIE MOXHO PELWUTb NPU NOMOLM PUBUYECKUX METO0B;
NCNOo/b3ysA ONUCaHUE UCCNeloBaHMA, BblAeNATb NpoBepaeMoe NpeanosioXKeHne, oueHnBaTb
NpPaBUAbHOCTb NOPSAAKa NPOBeAEHNS UCCIel0BaHNSA, ieN1aTb BblBOAbI;

—MpPOBOAUTL ONbITbl MO HabAAEHUID PUIMYECKUX ABNEHUM UAN PU3MYECKMX CBOWCTB Ten



(KanunnapHble ABNEHWUA, 3aBUCMMOCTb [aBNEHWA BO34yXa OT ero obbéma, TemnepaTtypbl;
CKOpOCTH npouecca OCTbIBaHWA/HarpeBaHua npu N3Ny4eHUmn oT useta
n3nydarowein/nornowarouei NoBepxXHOCTU; CKOPOCTb MCMapeHua BOAbl OT TemnepaTypbl
XKUAKOCTM M NAoWaan e€ nNOBEepXHOCTM; 3NeKTpusauma Ten U B3aumogencreume
3NEeKTPUYECKUX  3apALO0B; B3aMMOLENCTBME MOCTOSAHHbLIX MarHUTOB, BWM3yanmsauma
MarHUTHbIX MOJIE/ MOCTOSIHHbIX MArHWTOB; AEWCTBMS MAarHUTHOTO MOASA Ha MPOBOAHMK C
TOKOM, CBOWMCTBA 3/IEKTPOMArHWTa, CBOMCTBA 3/71EKTPOABUraTena MOCTOAHHOrNO TOKa):
dopmynunposaTtb nNposepAemble NPeanoNoKeHuA, cobupaTtb YCTaHOBKY M3 NpeasioKEHHOro
060pyA0BaHMA; ONUCLIBATL XO4, ONbiTa U POPMYIMPOBaTL BbIBOAbI;

—BbIMOJIHATL NPAMbIE U3MEPEHUS TeMNepaTypbl, OTHOCUTENBbHOW BNAXKHOCTU BO3A4yXa, CUAbI
TOKQ, HaNpAKeHMA C WUCNO/b30BaHMEM aHa/oroBbiX NPUOOPOB M [ATYMKOB (GU3MUYECKUX
BE/INYMH; CPaBHMBATb pe3y/bTaTbl W3MEPEHUNA C YYETOM 33a4aHHOM abCOMOTHOM
NOrpeLwHocTy;

—npoOBOAMTL WCCNEeAOBAHME 3aBUCMMOCTM OAHOM GU3MYECKON BEAMYMHbI OT ApYyron ¢
MCMONb30BaHMEM MPAMbIX M3MEPEHUI (3aBUCMMOCTb COMPOTUBAEHUA MPOBOAHWKA OT €ro
AVHBI, NoWaAM MNONepeyHoro CeYeHUA W yAeNbHOro COMPOTUBAEHWA BeLLecTBa
NPOBOAHMKA; CUAbl TOKa, MAYyLEero yepe3 NPOBOAHWMK, OT HANPAKEHWA Ha MPOBOAHUKE;
nccnepoBaHWE  MOCNeAO0BaTENbHOTO WM MapaiiefibHOro  COeAUHEHWM  MPOBOAHMKOB):
NNaHMPOBATb McCCnefoBaHWe, CobMpaTb YCTAHOBKY WM BbIMNONHATb M3MepeHusa, cneays
npeaaoXeHHOMY NaaHy, GUKCMPOBaTb pPe3ynbTaTbl MONYYEHHOM 3aBUCMMOCTHM B BUAE Tabauy,
n rpadmKoB, AenaTb BbIBOAbI MO pe3ynbTaTamM UCCNe[0BaHUS;

—nNpOBOAWTb KOCBEHHbIE UW3MepeHUs GU3MYECKUX BeUYMH (yaenbHada TenJoéMKOCTb
BELLeCTBa, COMPOTMBAEHME MPOBOAHWMKA, pPaboTa M MOLWLHOCTb 3/1EKTPUYECKOro TOKa):
NNaHMPOBATb  M3MepeHusa, cobupaTb  IKCMEPUMEHTANIbHYKD  YCTaHOBKY,  cneays
NpeaNoXeHHON MHCTPYKLMM, U BbIYUCNATb 3HAYEHME BEINUYUNHDI;

—cobntoaaTb NpaBMaa TeXHUKM 6esonacHocTn Npu pabote c nabopaTopHbIM 060pYyAOBaAHMEM;

—XapaKTepu3oBaTb MPUHLMMbI AENCTBUA M3YYEHHbIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C
ONopol Ha MX ONWUCaHUA (B TOM YMUC/e: CUCTEMA OTOMJIEHMSA AOMOB, TMIPOMETP, MapoBas
TypbuHa, amnepmeTp, BONbTMETP, CYETUMK INEKTPUYECKOM SHEPTUN, SNEKTPOOCBETUTE/IbHbIE
npubopbl, HarpeeaTe/ibHble 3N1EKTPONPUBOPLI (MPUMEpPSI), 3/IEKTPUYECKME NPeAoXPaHUTENN;
3NEKTPOMArHuT, 3NeKTpoABUraTelb MOCTOAHHOIO TOKA), MCNO/Ib3ys 3HAHMA O CBOMCTBAX
dur3nYecknx aBneHnn n Heobxogmmole GUnyecKMe 3aKOHOMEPHOCTH;

—pacno3HaBaTb NPOCTble TEXHUYECKNE YCTPOMCTBA U M3MepUTebHble NPMbopPbl MO CxemMam U
CXEMATUYHbIM PUCYHKAM (KMAKOCTHbIN TEPMOMETP, TEPMOC, MNCUXPOMETP, TUFPOMETP,
ABUraTeNb  BHYTPEHHEro CropaHus, 3/IEKTPOCKOMN, pPeocTaT); COCTaBAATb  CXEMbI
3NEKTPUYECKMX LEenel ¢ NocneaoBaTe/ibHbIM U NapannefibHbiM COeAMHEHUEM 3/1EMEHTOB,
pa3nuyan ycnoBHble 0603HaYeHMA 3N1EMEHTOB 3/IEKTPUYECKUX Lenen;

—npMBOANUTL NPUMEPbI/HaXoaANTb MHGOPMALMIO O MPMMEpPAX MPAKTUYECKOro MCMOAb30BaHMA
dUBNYECKMX 3HaHWIA B MNOBCEAHEBHOM XU3HM Ana obecnedyeHmss 6Hes3onacHoOCTU npu
obpaweHnun ¢ npubopamm M TEXHUYECKMMWU YCTPOWMCTBAMM, COXPAHEHUSA 340POBbA W
cobntoaeHNA HOPM 3KOIOFMYECKOTO NOBEAEHMA B OKPYKAIOLLEN CpesE;

—OCYLLEeCcTBNATb NOUCK MHPOPMALMK GU3MYECKOTO copepkaHmA B ceT MHTepHeT, Ha OCHoBe
MMEIOLWNXCA 3HaAHMMA M NYTEM CPaBHEHMA AOMONHUTENbHLIX WCTOYHMKOB BbIAENATb
MHPOPMALMIO, KOTOPAA ABNAETCA NPOTUBOPEUNMBON NN MOXKET ObITb HEAOCTOBEPHOW;

—WCNO/b30BaTb NPU  BbIMNONHEHUM YYeOHbIX 3a4aHMMA  Hay4yHO-MONYASAPHYID AUTepaTypy
d13MYECKOro copep)KaHua, CNpaBOYHble MATEpPUasnbl, Pecypcbl cetTn WMHTepHeT; BrafeTb



NPMEMAMM KOHCNEKTUPOBAHMA TEKCTa, Npeobpa3oBaHUsA MHGOPMALMN U3 OOHON 3HAKOBOM
CUCTEMbI B APYTYHO;

—co34aBaTb COOCTBEHHblE MUCbMEHHbIE W  KpaTKMe YCTHble coobuieHnsa, o06o6buwasn
MHPOPMALMIO U3 HECKONIbKUX UCTOYHUKOB PU3NYECKOTO COAEPKAHUSA, B TOM Yncae nybamyHo
NPeACcTaBNATb Pe3ynbTaTbl MPOEKTHOW UAM UCCNenoBaTeNbCKOM AEeATeNbHOCTM; MPW 3TOM
rPaMOTHO MCMOJIb30BaTb M3Y4YEHHbIN MOHATUIHBIMA annapaT Kypca ¢U3MKM, CONPOBOXKAATb
BbICTYMN/IEHME Npe3eHTaumel;

—npW  BbINOJHEHUN Yy4yebHbIX MNPOEKTOB W  UCCNeAOBaHWA  GU3MYECKMX MpPOLEeccoB
pacnpeaensatb 0683aHHOCTU B rpynne B COOTBETCTBMM C NOCTAB/IEHHbIMW 33a4amMu, CNeANTb
3a BbINOJIHEHMEM MNaHa AEWUCTBUM W KOPPEKTMPOBATb €ro, aAeKBAaTHO OLEHWBATb
COOCTBEHHbIN  BKNag, B  OEATENbHOCTb  TPYMMbl;  BbICTPAMBATb  KOMMYHWKaTUBHOE
B3aMMOZENCTBMNE, NPOAB/AA FOTOBHOCTb Pa3peluaTb KOHGAUKTLI.

9 Knacc

MNpegmeTHble pe3ynbTaTbl Ha 6Aa30BOM YPOBHE AOJIKHbI OTpaxaTb CHOPMMPOBAHHOCTL Y
obyuvatowmxca ymeHui:

—WCNoNIb30BaTb  MOHATUA:  cMCTeMa  OTCYETA, MaTepuManbHas  TOYKa,  TPaeKTopwus,
OTHOCUTENbHOCTb MEXaHUYeCKoro ABuKeHus, aedpopmauma (ynpyras, nnacTMyecKkas),
TPEHUe, LEeHTPOCTPEeMUTENIbHOE YCKOPEHWE, HEBECOMOCTb M MNEPEerpysku; LEHTP TAXKECTY;
abconoTHO TBEpAOE TeNno, LUEHTP TAXKECTM TBEPAOro Tena, paBHOBECUE; MeXaHUYeckue
KonebaHUs W BOJHbI, 3BYK, MHPPA3BYK U Y/IbTPa3BYK; 3/IEKTPOMArHUTHbIE BOJIHbI, LWKana
3NEeKTPOMArHUTHbIX BOJIH, CBET, 6IM30PYKOCTb U [a/IbHO30PKOCTb, CMEKTPbI UCMYCKaHUA U
nornoweHua; anbda-, 6eta- u raMma-nsny4yeHus, U30TonMbl, ALEPHAA IHEPTETUKA;

—pasnunyatb ABNEeHUA (paBHOMEpPHOe UM HepaBHOMEPHOE MPAMOJIMHENHOe ABUXKEeHMe,
pPaBHOYCKOPEHHOE MNPSAMOJIMHENHOE ABWMXKEHWe, cBoboAHOEe nageHue Tes, paBHOMeEpPHoe
ABUXKEHME MO OKPYKHOCTW, B3aMMOZENCTBME Tes, PeaKTUBHOE ABUXKEHWe, KosebaTenbHoe
ABUXKeHMe (3aTyxalowme U BblHYKAEHHble KonebaHWs), pe3oHaHC, BOJIHOBOE ABUMKEHMWE,
OTparkeHue 3BYKa, NPAMOJIMHEMHOE PACMpPOCTPAHEHWE, OTPAXKEHUE U NPeNoMAeHNe CBeTa,
No/sIHOe BHYTPEHHee OTpa’KeHWe CBeTa, pasfioKeHue 6enoro cBeTa B CMNEKTP U CAOXKeHUe
CNeKTPanbHbIX LBETOB, AMCNEepPCUA CBeTa, ecTeCTBEHHAA PaANOaKTUBHOCTb, BOSHUKHOBEHME
JIMHENYaToro CrneKkTpa WM3/yYeHWA) MO OMMCAHUIO MX XapPaKTEPHbIX CBOMCTB M HAa OCHOBE
ONbITOB, 4EMOHCTPUPYIOLWLMX AaHHOE GU3NYECKOEe ABNEHWE;

—pacno3HaBaTb NPOAB/JEHNE U3YYEHHbIX GU3UYECKUX ABNEHUI B OKpPYrKaloLWem mupe (B Tom
yncne Ppusnyeckme ABNEHUA B NPUPOAE: NPUAUBLI U OTAUBDI, ABUXKEHMe nnaHeT CoNHeYHoM
CUCTEMbI, PEaKTUBHOE ABUXKEHWE KMUBbIX OPraHM3MOB, BOCNPUATME 3BYKOB KMBOTHbIMM,
3eM/IETPACEHME, CeMCMUYECKME BOJIHbI, LyHaMW, 3XO, LBETa Te/a, ONTUYECKMe AB/IEHUA B
npupoae, 6uonoruyeckoe AenCTBME BUAMMOIO, YNAbTPAMONETOBOrO U PEHTTEHOBCKOrO
W3NlYYEHU; EeCTECTBEHHbIA PAAMOAKTUBHbLIN (GOH, KOCMUYECKME J/lyyu, pPaLMOaKTUBHOE
N3Nly4yeHre MNPUPOAHbLIX MMHEPANOoB; AEWCTBUE PAAMOAKTUBHbLIX U3/YYEHUM HA OPraHU3m
yenoBeka), Npu 3TOM NepPeBOAMTb MNpPaKTUYECKYyl 3agavyy B Yy4yebHylo, BblAenaTb
CyLLLeCTBEHHbIE CBOWCTBA/NPU3HaKM GU3NYECKUX ABNEHWN;

—OMNUCbIBaTb M3y4YeHHble CBOWMCTBA Ten U PU3MYECKUE ABNEHUS, UCNOoNb3ya ¢UsnYeckue
BE/IMUYUHbI (CpeaHAss M MrHOBEHHasi CKOPOCTb Tesna MpuM HepaBHOMEPHOM [ABUMKEHMUMU,
YCKOpeHUe, nepemelleHune, nyTb, YrioBasa CKOPOCTb, CU/a TPEHWUA, CUaa ynpyroctu, cuna
TAXECTU, YCKOpeHuMe cBOOOAHOro naAeHua, Bec Tena, MMNYAbC Tena, MMMNYAbC CWUAbI,
MexaHunyeckaa paboTa M MOLWHOCTb, NOTEHUMaNbHAA 3SHEprus Tena, NOAHATOrO Hapg,



NOBEPXHOCTbIO 3eMNM, NOTEHLUMANbHAA SHEPrUsA CHATOM MPYKUHbI, KUHETUYECKAA sHeprus,
NOMIHAA MexaHW4YyecKas 3Heprus, nepuos W 4YactoTa KonebaHwi, AnMHa BOJHbI, TPOMKOCTb
3BYKa M BbICOTA TOHA, CKOPOCTb CBETA, MOKasaTe/b NPeNoOMIEHUSA cpeabl); NpyU onucaHum
NpPaBUAbHO TPaKToBaTb (PUIMYECKMA CMbICA WCMONb3YEMbIX BEANYUH, O06O3HAYEHUA WU
eanHULbI GU3NYECKUX BENNYUH, HAXoAUTb GOPMYbl, CBA3bIBAlOWME AaHHYO GUIMYECKYIO
BE/IMYMNHY C APYTMMU BEIMYMHAMM, CTPOUTDb FPadUKKN U3yYeHHbIX 3aBUCMMOCTeN GU3NYECKMX
BE/IMYNH;

—XapaKTepu3oBaTb CBOWCTBA Ten, U3NYECKME SBAEHUS M NPOLECChbl, MCMNOJb3ys 3aKOH
COXPaHEHUS SHEPrUK, 3aKOH BCEMMUPHOTO TATOTEHMA, MPUHLMMN CYyNepno3vumnmn CUa, NPUHLMN
oTHOcUTeNbHOCTU [anunen, 3akoHbl HbIOTOHA, 3aKOH COXPAHEHMA WMMY/bCa, 3aKOHbI
OTParKeHMA N NPENOMIEHNA CBETA, 3aKOHbl COXPaHeHMA 3apAA0BOro M MacCOBOTrO YMCEN MPHU
AOEPHbIX peakumax; npyM sTom AaBaTb CNOBeECHY0 GOPMYIMPOBKY 3aKOHa W 3aNMUCbIBATb €ro
MaTeMaTUYECKOe BblIParKeHME;

—0b6bACHATL PU3MYECKME MPOLECCbl U CBOMCTBA TeJ, B TOM YMUCAE M B KOHTEKCTe CUTyauui
NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABAATb MNPUUYMHHO-CNEACTBEHHbIE CBA3M,
CTpouTb 06bACHEHME M3 2—3 NOrMYECcKUX LAroB ¢ ONOpoM Ha 2—3 M3yYeHHbIX CBOMCTBA
dU3NYECKUX ABNEHNN, PU3NYECKMX 3aKOHOB UM 3aKOHOMEPHOCTEN;

—pelwaTb pacyéTHble 3aJayn (onupatowmecs Ha cuctemy us 2— 3 ypaBHEHMN), UCMO/b3yS
3aKOHbl U popMynbl, cBA3bIBaOWME PUIMYECKME BEINUYMHBI: HA OCHOBE aHanM3a yc/ioBuA
33434/ 3anucbiBaTb KPaTKOE YC/IOBUE, BbIABASATbL HEAOCTAOWIME UAN U3ObLITOYHbIE AAHHbIE,
BbIOMpPaTb 3aKOHbl U GOpPMyNbl, HeobXxoaMmble ANs PeELIeHUs, MPOBOAUTb PaCYETbI U
OLLeHMBATb PEaSIMCTUYHOCTb NONYYEHHOTO 3HAaYEHNS GU3MUYECKON BEINYNHDI;

—pacno3HaBaTb NPO6AEeMbl, KOTOPbIE MOXHO PEeLWUTb NPU NomMmoLln GUBUYECKMX METoA0B;
NCNo/b3ysa ONUCaHUEe UcCcnedoBaHMA, BblAENATb NpoBepaeMoe NpeanosioKeHne, oueHnBaTb
NpPaBUAbHOCTb MOPSAKa NPOBeAeHMA UCCNeA0BaHWA, AenaTb BbiBOAbl, MHTEPMNPETUPOBATL
pe3ynbTaTbl HAbNO4EHWI M ONbITOB;

—nNpOBOAUTbL OMbITbl MO HAbAOAEHUIO PUIMYECKUX ABNEHUNA UNU GU3MYECKMX CBOWMCTB Ten
(n3yyeHme BTOpOro 3akoHa HblOTOHA, 3aKOHa COXPaHEeHMA 3HepPruu; 3aBUCMMOCTb Nepuoaa
KonebaHU NPY>KMHHOTO MaATHMKa OT MacCChbl Fpy3a U KECTKOCTU NPYKUHbI U HE3AaBUCUMOCTb
OT aMNAUTYAbl MaJibiX KOJIebaHUIN; NPSAMOJIMHEHOEe PacnpOoCTPaHEeHME CBeTa, Pa3/ioXKeHue
6enoro cseTa B CMEKTP; U3yyeHMe CBOMCTB M306paKeHWs B NMNOCKOM 3epKane U CBOWCTB
nsobparkeHna npegmeta B cobupatoweint AnH3e; HabnogeHWe CANOWHbIX U NMHEeNRYaTbIX
CNEKTPOB M3/y4YeHUA): CAMOCTOATENbHO CObMpaTb YCTAHOBKY M3 U36bITOYHOro Habopa
0b60pyaoBaHKUA; ONUCbIBATb XO4, OMNbITa U €ro pesyibTaTbl, POPMYNIMPOBaTL BbIBOAbI;

—MpPOBOAUTbL NPU HEOOXOAMMOCTU CEPUIO MPSAMbIX USMEPEHWUI, ONpeaenss cpeaHee 3HayeHne
namepsemon BesninymHbl (POKycHoe paccTosiHne cobupatollei MH3bl); 060CHOBbLIBATbL BbIGOP
cnocoba nsmepeHua/MamepuTenbHoOro npubopa;

—nNpOoOBOAUTb UCCNeA0BaHME 3aBUCUMOCTEN GU3UYECKMX BEIMYUH C UCMO/Ib30BAHMEM MPAMBbIX
M3MEpPEeHUN (3aBUCMMOCTb MNYyTU OT BPEMEHW MNpPU PaBHOYCKOPEHHOM ABUXKeHuu 6e3
Ha4ya/NbHOM CKOPOCTM; nepuoda KonebaHuii mMaTemaTMYecKOro MasTHUKA OT AJIMHbI HUTW;
3aBUCMMOCTUN YI/la OTpaXkeHua cBeTa OT yria NaZleHus W yrna nNpenomseHua oT yria
nafeHua): N1aHMPOBaATb UCCNeA0BaHNE, CAMOCTOATEIbHO COBMPATb YCTaHOBKY, PUKCMPOBATL
pe3ynbTaTbl MNONYYEHHON 33aBUCMMOCTM OUBUYECKMX BEMYMH C YYETOM 3a4aHHOM
NMOrpeLwwHoOCcT N3MepPeHMn B Buae Tabauu M rpaduMKoB, AenaTb BbiBOAbI MO pe3yabTaTam
nccnefoBaHuUs;

—nNpPOBOAUTb KOCBEHHbIE M3MepPeHUs PU3NYECKUX BENINYMH (CPeaHAA CKOPOCTb M YCKOpeHue
TeNa npu pPaBHOYCKOPEHHOM [ABUXEHWM, yCKopeHue cBOOOAHOro nageHus, KECTKOCTb



NPYKMHbI, KOIPPULMEHT TPEHUA CKONbKEHNA, MEXaHMYECKAA paboTa M MOLLHOCTb, YacToTa U
nepuos KofebaHWM MaTeEMATUYECKOrO W MPYKMHHOTO MAATHWMKOB, OMNTMYECKasa cuaa
cobupatowen nH3bl, PaAAMOAKTMBHbLIM GOH): nNAaHUPOBaTb U3MepeHus; cobupaTb
3KCMEepPMMEHTaNIbHYI0 YCTAaHOBKY W BbIMNONHATb UW3MepeHus, cneaya npeasoXKeHHOM
WMHCTPYKLMW; BbIMUCNATL 3HAYEHUE BEIMYMHDBI M aHAaNMU3MPOBATb NOYYEHHbIE Pe3y/bTaThbl;

—cobntoaaTtb NpaBmaa TexHMKKn 6esonacHocTn npu paboTe ¢ nabopaTopHbIM 060pyAO0BaHMEM;

—pa3nnyatb OCHOBHblE MPWU3HAKM M3YYEHHbIX PU3MYECKUX MOAeNein: maTepuanbHasa TOUKa,
abcontoTHO TBEpPAOE TENO, TOYEYHbIN WMCTOYHMK CBETa, Ny4y, TOHKAasA /IMH3a, NAaHeTapHan
MOZEeNb aTOMa, HYK/IOHHAA MoAe/ib aTOMHOIO A4Pa;

—XapaKTepun3oBaTb MPUHUMMNbI AEMACTBMA M3YYEHHbIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OnopoK Ha UX ONUCaHUA (B TOM Yucne: CNUAOMETP, AATYMKU MOJSIOXKEHUA, PACCTOAHUA U
YCKOPEHUA, paKeTa, 3XONOT, OYKM, nepuckon, <¢oToannapaTt, ONTUYECKME CBETOBOAPI,
CNEKTPOCKON, A03MMETpP, Kamepa BunbcoHa), Mcnonb3ys 3HAHWA O CBOMCTBAX GU3UYECKUX
ABNEHUI U HeobXxoaAnMble PU3nYecKkme 3aKOHOMEPHOCTH;

—MWCNONb30BaTb CXEMbl W CXEMATU4YHbIE PUCYHKU WU3YYEHHbIX TEXHUYECKUX YCTPOWCTB,
N3mMepuTenbHbIX MNPMOOPOB U TEXHONOTMYECKUX MPOLLECCOB NpPU  pelweHun y4yebHo-
NPaKTUYECKUX 3aa4; ONTUYECKME CXEMBI 417 NOCTPOEHUA M306parKEHUI B NIOCKOM 3epKane
N cobupatoLen NNH3e;

—npMBOANUTL NPUMEPbI/HAX0ANUTb MHPOPMALMIO O MPUMEPAX MPAKTUYECKOTO MCMOJIb30BaHMA
dUBNYECKMX 3HaAHWIA B MNOBCEAHEBHOM U3HM AnsA obecnedyeHuss 6Hes3onacHoOCTU npu
obpaweHun ¢ npubopamum M TEXHUYECKMMWU YCTPOMCTBAMM, COXPAHEHUs 340POBbA W
cob6t04EeHNA HOPM IKONOTMYECKOTO NOBEAEHUA B OKPYIKAIOLLEN cpeae;

—OCYLEeCcTBNATb MOUCK  MHbOpMaumMmM  U3MYECKOro coaeprkaHua B ceTu  WUHTepHer,
CamoCToATeNIbHO  GOpPMy/IMPYA  MOMCKOBbIM  3anpocC, HaxoAWTb NyTWM oOnpeaeneHus
AOCTOBEPHOCTM  MONYYEHHOM MHPOPMALMM HA OCHOBE MMEKLWMXCA  3HAHUK U
AONO/IHUTENIbHbBIX UCTOYHUKOB;

—WCNONb30BaTb NPU  BbIMNONHEHUM YYebHbIX 3a4aHMMA  HaAy4YHO-MONYAAPHYID AUTepaTypy
du13nyeckoro copepykaHuA, CNpaBOYHbIE MATepuasnbl, Pecypcbl ceTn MHTepHeT; BnafeTb
NPMEMaMM KOHCMEKTUPOBAHUA TeKCTa, Npeobpa3oBaHMa MHPopmauMmn M3 04HON 3HAKOBOW
CUCTEMbBI B ApYryto;

—C03/aBaTb COBCTBEHHbIE MUCbMEHHbIE U YCTHble COObLEeHMA Ha OcHOBe MHbOpPMAUUKU U3
HECKO/IbKMX UCTOYHMKOB U3MYECKOro coaeprkaHua, nybanyHo npenctaBaAaTb pe3y/bTaTbl
NPOEKTHON WAW WUCCNEeAOBATENIbCKON AEATENbHOCTU; MPW 3TOM PAMOTHO MCNO/b30BaATb
M3YYEHHbI MNOHATUMMHbLIA annapaT uM3y4aemoro pasgena oOusMKM U COMPOBOXKAATbL
BbICTYN/1€HME Npe3eHTalUmMeln ¢ y4EToOM 0COOEeHHOCTEN ayaUTOPUN CBEPCTHUKOB.



