Paboyas nporpamma 1o ¢gu3uke Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs COCTABICHA Ha
OCHOBE I10JIO)KEHUI U TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS Ha Yri1yOJIEHHOM ypOBHE OCHOBHOM
o0Opa3oBaTeNIbHOW  MPOTPaMMBI, TPEACTaBICHHBIX B  dDemepalbHOM  TOCYJapCTBEHHOM
o0pa3oBaTeIbHOM CTaHapTe OCHOBHOTO 0011Iero oopazosanus (PI'OC O00), a Takxke ¢ yu€Tom
IpOrpaMMbl BOCIIMTaHHMS IIKOJIbI 1 KoHIenImu npenojaBanus yaeOHoro npeamera «dusuka» B
oOpa3oBaTeNbHBIX ~ OpraHu3ammax Poccuiickord  @Denepanuy, pealu3yOIIUX  OCHOBHBIC
0011eo0pa3oBaTeIbHBIEC TPOTPAMMBI.

HOACHUTEJIBHASA 3AIINCKA

Copnepxanue [IporpaMMbl HampaBi€HO Ha YIOBJIETBOPEHHME IOBBILIEHHBIX 3alpOCOB
yyaluxcs, CcTpeMsumxcsi K OoJsiee IIyOOKOMY OCBOEGHMIO (DM3MUECKUX 3HAHMH, U Ha
(hopMHpOBaHHE €CTECTBEHHOHAay4yHOW rpamoTHocTu ywamuxcs. B IlporpamMme y4uuThIBaroTCs
BO3MOJKHOCTH Tpeameta B peanuzanuu TpedoBanuii ®I'OC OO0 k miaHupyeMbIM JTUYHOCTHBIM
U METamnpeJMETHBIM pe3ylbTaTaM OOydeHHs, a TaKXKe MEXIIPEJIMETHBIE CBSI3M €CTECTBEHHO-
Hay4YHBIX YYEOHBIX [TPEIMETOB Ha YPOBHE OCHOBHOTO 00I11€r0 00pa3oBaHusl.

B mporpamme ompenenstoTcsi OCHOBHBIE IIeNTM H3y4YeHHs (PU3WKH Ha YpPOBHE OCHOBHOTO
oOmiero o0pa3oBaHWs, IUIAHUPYEMBIE pPE3YJIbTaThl OCBOCHUS Kypca (QH3UKH: JHYHOCTHBIC,
MeTanpeaMeTHbIe, IPeMETHbIE (Ha yrIIyOJEHHOM YPOBHE).

[IporpamMmma ycTaHaBiIMBaeT pacmupeeieHne y4eOHOro maTepuaia mo rojaMm oOydeHus (1o
KJjlaccam), TpejiaraeT MpUMEpHYIO TTOCIeI0BATEIbHOCTh N3yYEeHHUST TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS MPEIMETHOTO COJCPKAHUA M y4ETe BO3PACTHBIX OCOOCHHOCTEH yJalIuxcs, a TaKkkKe
MPUMEPHOE TEMaTHYECKOE TUNITAHMPOBAHUE C YKa3aHHEM KOJIMYECTBA YACOB HA M3YUEHHE KaXKI0TO
paszzaena.

Pabouass mporpaMMa MpEeIOCTaBISICT BO3MOXKHOCTH IS pCalM3allMd  Pa3IMIHBIX
METOJIMYECKUX TOJXO0JIOB K TPEIoJaBaHni0 (DU3MKU HA YrIIYOJIEHHOM YPOBHE TPH YCIOBUH
COXpaHEHHUs 00sA3aTeIbHOW YacTh cojaepkanus Kypca. C yd4éToM 3TOro B TEMaTHYECKOM
IUTAHKUPOBAHUH ITPOIPaMMBbI YKa3aHbI JIMIIb IIPUMEPHBIEC 00bEMBI YYCOHOTO BPEMEHH Ha U3yUEHUE
OCHOBHBIX pa3JIelIoB Kypca B BHJE PEKOMEHIyeMOIro MHTepBayia 4yacoB. KoindyecTBo yueOHOTrO
BpEMEHH, OTBOJMMOrO Ha HW3YYCHHE OTICIBHBIX TEM Kypca, YYHUTEIb OIMpEIeIseT
CaMOCTOSITCIIFHO, OCHOBBIBASCh Ha pPEaIM3yeMOW METOJMKe, HCHoiab3yeMbix YMK wu
OCOOCHHOCTSIX Y4eOHOH TpYIIbI, B KOTOpOH (M3MKa W3ydaeTcss Ha yriayOnéHHOM ypoBHe. B
porpamMme Takke MpeayCMOTPEH pe3epB YUeOHOro BpeMeHHU B 7—8 Kiiaccax, U MOBTOPHUTEIBHO-
obo0bmarouii Moaynb B 9 kiacce.

OBIIAA XAPAKTEPUCTUKA YUYEBHOI'O IIPEAMETA «®U3UKA»

Kypc ¢usukum — cucreMooOpa3yomuil Ui eCTeCTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB,
MOCKOJIbKY (pU3MUECKHe 3aKOHBI JIE)KAaT B OCHOBE NPOLIECCOB M SIBJICHUH, U3ydaeMbIX XHUMHEH,
ouosorueit, actpoHomueld u ¢uszndeckoit reorpapueid. duznka — 3TO MpeaMeT, KOTOPBIA He
TOJIBKO BHOCHUT OCHOBHOM BKJIJl B €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA, HO U NPEAOCTABIISACT
HauboJiee sicHble 00pa3lbl MPUMEHEHUSI HAYYHOTO METOoJa MO3HaHMs, T. €. clloco0a MOoTydeHus
JOCTOBEPHBIX 3HaHMI 0 Mupe. HakoHen, ¢u3nka — 3T0 mpeaMeTr, KOTOPbId Hapsay ¢ APYIrUMHU
€CTeCTBEHHO-HAYYHBIMU TpeAMETaMH [JOJDKEH JaTh ILIKOJBHHKAM IpeJCTaBlieHHe 00
YBJIEKATEIbHOCTH HAYYHOI'O HCCIEAOBAHUSA U O PAJOCTU CAMOCTOSTEIBLHOIO OTKPBITHS HOBOIO
3HaHUS.

Onna w3 TIaBHBIX 3a7a4 (Qu3MUecKoro oOpa3oBaHUs B CTPYKType oOmiero oOpa3oBaHHUs
COCTOUT B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHOI 'PaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM



Macchl 00y4aromuxcs, KOTOpbIE B NAbHEHIIEM OyIyT 3aHATHI B CaMbIX Pa3HOOOpPa3HbBIX chepax
nesrenpHOCTH. HO HE MeHee BaxkHas 3a/1a4ya — BBISIBJICHHUE U [TOATOTOBKA TAJTAHTJIMBBIX MOJIOIBIX
JOACH JUIA TPOJOJDKEHUsT 00pa3oBaHWs M JAJbHEHmell npodeccnoHaNbHON AEATENbHOCTH B
00IacTH €CTEeCTBEHHBIX HayK, (HU3UKH, CO3JaHHs HOBBIX TexHonoru. Kypc ¢usukn
yrIyONnEHHOTO ypPOBHS IpenHa3HaueH HMMEHHO JUIsi OSTOW Tpynmbl ydamuxcs. Oriamuue
yray0néHHOTO Kypca (DM3MKU OT 0a30BOTO Kypca Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTOUT B HE3HAUUTEIHOM pACHIMPEHHH COJepXKaHuid Kypca (H00aBIECHHHM HEKOTOPBIX
SIIEMEHTOB COJIEPXKaHMsI), HO B OOJbIIeH cTereHn — B (OPMHPOBAHUU OOJI€e CIOKHBIX
MO3HABATENbHBIX JACHCTBUI, CBSI3aHHBIX C OCBOCHHEM W aKTUBHBIM MPHMEHEHHEM (hU3UUECKUX
3HaHWI (MCCIIEeIOBATENIbCKUE JCHCTBUA, paboTa ¢ wWHQOpMaIuei, perieHne 3aaad). boiee
CIIOXKHBIA XapakTep 3TUX JIeHCTBUH OTpPaKEH B IJIAHUPYEMBIX HPEIMETHBIX pe3ylbTaTax
ocBoeHHMsT yuyeOHOTO mpeamera «Pusuka» Ha yriayoia€HHOM ypOBHE (CM. COOTBETCTBYIOIIHI
paznen [Iporpammer).

N3ydenue ¢u3uku Ha yriyOoaéHHOM ypOBHE IMpearnosiaraeT U 0Oosiee BBICOKHH ypPOBEHb
c(OpPMHUPOBAHHOCTH €CTECTBEHHO-HAYYHON I'PaMOTHOCTH Y4YallluXcs, TO €CTh 00Jiee YBEpPEHHOE
BIIQJICHUE CIEAYIOMUMH KOMIIETCHTHOCTSIMH, XapaKTEPHU3YIONIUMU €CTECTBEHHOHAYYHYIO
TPAaMOTHOCTb:

— Hay4HO OOBICHSTH SIBJICHUS
— OIICHHMBATh U IIOHUMATh 0COOEHHOCTH HAYy4YHOI'0 UCCIICAOBAHUA,

— MHTEPNPETUPOBATh JaHHBIE M HCIOJIH30BaTh HAYYHBIC OKA3aTeIbCTBA I IOJyYEHUS
BBIBOJOB.

Nzyuenne ¢u3uku Ha yriryOJIEHHOM ypOBHE TAKKe JOJDKHO MOMOYb YYAIIMMCS OCO3HAHHO
BBIOpaTh nmanpHEWImUN mpoduiab OOy4YeHHS Ha YpPOBHE CpeIHero oOmero oOpa3oBaHuUs,
CBSI3aHHBIN C (PU3UKOH WITH IPYTUMH €CTECTBEHHO-HAYYHBIMU TPEMETaAMH.

LEJIM U3YUYEHUS YUEBHOI'O IMPEJMETA «®U3UKA» HA YIJIYBJIEHHOM YPOBHE

Henn wusydeHus (U3MKKM HA YpPOBHE OCHOBHOTO o0OIIero o0Opa3oBaHUS OIpPENEICHbI B
Konuenuuu npenogaBanus yueOHoro npeaMera «Pusuka» B 00pa30BaTEIbHBIX OPraHU3aLUIX
Poccuiickoit ®enepanuu, peamu3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIe IMPOTPaMMBl,
yTBepk1€HHOUN pemienneM Kosuternn MunucrepcerBa npocBenieHus Poccuiickoit denepanuu,
npoTokosl oT 3 aekadbps 2019 r. Ne [IK-4BH. DT 1enM HE3HAYUTEIHLHO BHJIOM3MEHSIOTCS
MPUMEHHUTENHHO K U3Y4eHHUI0 (PU3MKU Ha YriyOJIEéHHOM YpOBHE.

Lenu u3ydyenus Gpu3nku Ha yriryOaEHHOM ypOBHE:

— Pa3BUTUC UHTECPECA U CTPCMIICHUA 06yqa}omnxc;1 K HAYYHOMY HU3YUCHUIO IIPHUPOJbI, pa3BUTUC
HUX UHTCIUICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCTCI\/’I;

—  Pa3BUTHUC Hpe,[[CTaBJIeHI/Iﬁ 0 HAayYHOM METOAC IIO3HaHHUA u CI)OpMPIpOBaHI/IC
HCCICA0BATCIIBLCKOIO OTHOMICHUA K OKPYKAIOIIUM SABJICHUAM

— (popMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3yu4eHHsI OCHOB CTPOEHHS MaTepuu
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

— (opmupoBaHUe yMEHUH NPUMEHATH (PU3MUECKHE 3HAHUS W HaydHbIe JOKa3aTeabCTBA JUIs
0OBSICHEHUS OKPY)KAIOLIUX SBICHUH;

— (bOpMI/IpOBaHI/IC HpeI[CTaBJ'ICHI/Iﬁ 0 poJin (1)I/ISI/IKI/I UL pa3BUTUA APYTUX €CTCCTBCHHBIX HAYK,
TCXHUKH U TCXHOHOFHﬁ;



— pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cepax Oynyiieit npodeccnoHanbHON IS TEIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIEeMy O0y4eHHIO B STOM HalpaBJICHUH;

— (hopMupOBaHHE TOTOBHOCTHU K JAJIbHEHIIEMY M3yUYCHHIO (PM3UKH HA yriyOJIEHHOM YpOBHE B
pamMKax COOTBETCTBYIOMIMX Mpoduiieit 00ydeHHst Ha YpOBHE CpPETHET0 00IIero 0opazoBaHusl.

JlocTikeHue STHX Iiefiell Ha YpOBHE OCHOBHOTO oOmiero o0Opa3oBaHHs oOecrieuynBaeTCs
pelIeHreM CIeIYIONINX 3a/1a4:

— HpI/IO6peT€HI/Ie 3HAaHUM O JUCKPETHOM CTPOCHHUH BCHICCTBA, MCXAHHUYCCKUX, TCIIJIOBLIX,
OJICKTPOMAIrHUTHBIX U KBAHTOBLIX SIBJICHUSAX,

— mnpuoOpeTeHne YMEHUW aHaJIU3upoBaTh U OOBSCHATH (U3NYECKUE SIBICHHUS Ha OCHOBE
M3YYEHHBIX (PU3MUECKHUX 3aKOHOB U 3aKOHOMEPHOCTE;

— OCBOCHHC MCTOO0B peHICHI/IH pvaéTHI)IX 1 Ka4C€CTBCHHBIX 3aaay, Tpe6YIOHII/IX CO3JaHUA U
HNCITIOJIB30BaAHUS (1)I/IBI/I‘~ICCKI/IX MOﬂeHeﬁ, BKJIFOYas TBOpLICCKI/Ie nu HpaKTI/IKO'OpI/IeHTI/IPOBaHHI)Ie
3a/1a4u;

— pa3BUTHE HCCIENOBATEIbCKUX YMEHMI: HaOMI0JaTh SBJIICHUS M U3MEpATh (PU3NYECKHe
BEJIMYMHBI, BBIJBUraTh TUIOTE3bl U IMpeAjarath SKCIEpPUMEHTaJIbHbIE CIIOCOOBI MX IPOBEPKH,
IJIJAHUPOBaTh W IPOBOJWUTH OIBITHL, SKCIEPUMEHTAIBHBIE HCCICAOBAHUS, aHAJIU3UPOBATH
ITOJTy4EHHBIE TAHHBIE U JIEJIaTh BBIBOJIBI;

— ocBoeHHE TIPUEMOB paboThl ¢ wuHpOpMaNUed (HU3NUECKOTO COACPKAHUS, BKIIOUAS
WHPOPMAIIMI0O O COBPEMEHHBIX IOCTHKCHUSAX (HU3UKU; HWHTEPHpETAlMs W KPUTHIECKOE
OIleHUBaHMUE WH(POpMAIINK;

— 3HAaKOMCTBO €O cdepamu mpodhecCHOHATBHOW NEATEeTLHOCTH, CBS3aHHBIMU C (DU3HKOH, H
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JIOCTHKEHUSIX (PU3UICCKOI HAYKH.

MECTO YYEBHOI'O IIPEAMETA «®U3UKA», U3YUAEMOI'O HA YTJIYBJIEHHOM
YPOBHE, B YYHEGHOM IIJIAHE

B cootBerctBUn ¢ ®I'OC OOO dusuka sBisercss 00sS3aTeIbHBIM MPEIMETOM Ha YPOBHE
ocHOBHOro ob6bmiero o6pazoBanus. B MBOY «Jluneii «®TII» cormacHo y4eOHOMY IUTaHy
MpeycCMOTPeHO Ha oOydeHue (U3HKU B-CeIbMBIX Kilaccax 4 yaca B Henmento - 136 yacos, B-
BOCBMBIX KJlaccax 4 daca B Hefelnto -136 yacoB, B-IEeBATHIX Kaccax 3 yaca B HEJENI0 B XUMHKO-
ounosornueckoM kiacce - 102 vaca, 4 yaca B HeZlel0 B (PU3MKO-MaTeMaTHYECKOM Kiacce - 136
yacoB. B ceapmble U BOCbMBIE Ki1acchl JOOABJICHO MO OJTHOMY Yacy, KOTOPBIM HCIOIb3YeTCs IS
pemienus 3anad. Pa3nen « CBeToOBbIE SIBICHUS» MEPEMEIIEH U3 JEBSATOTO KJIacca B BOCBMOM.

COJAEP)KAHUE YYEBHOI'O IPEJIMETA «®U3UKA»
7 kaace
Pa3nes 1. @u3uka u e€ posib B NO3HAHUM OKPY/KAKOIIEro MHUpa

®duszuka — Hayka O HpUpOAC. SIBneHus MpUpoAbl. dusznueckue SBICHUS: MCXaHHUYCCKUC,
TCIJIOBBIC, IJICKTPUUCCKHUE, MAHUTHBIC, CBETOBBLIC, 3BYKOBBIC.

dusznueckne BeMMYUHBL. PasmepHocTh. EauHuiel ¢usudeckux BenuyuH. M3mepeHue
¢usnyeckux BenMuuH. OtanoHbl. Pusndeckue npubopsl. lLlena nenenus. IlorpemHocTs
n3Mepenuil. IlpaBmia Oe3omacHoro Tpyda npu paboTe ¢ Ja0OpaTOpPHBIM 000PYIOBAaHHEM.
MexnyHapoaHas cuctema enuHull. [lepeBoa BHECUCTEMHBIX eqUHUL B einHuUIBl CH.



Kak ¢u3uka u qpyrue ectecTBeHHbIE HAYKH W3Y4atoT Mpupoay. EcTecTBeHHO-HAYUHBIH METO
MO3HAHUS: HAOJIOJICHNE, TOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIABM)KEHUE TUIIOTE3, SKCIIEPUMEHT 110
MIPOBEpPKE TUTIOTE3, OOBSICHEHWE HaOmomaeMoro sBicHus. Omnucanne (QU3MYECKUX SBICHUN C
IIOMOILIBIO MOJIEIIEH.

Jemoncmpayuu

1. MexaHnyeckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS.

2. @usnueckue NpubOpsI U NMpoLeypa IPSIMbIX U3MEPEHUH aHATIOTOBBIM U LIU(PPOBBIM IPUOOPOM.
Jlabopamopnuie pabomul u onvimal

1. Onpenenenuie LEHbI I€IEHUS LIKaIbl U3MEPUTEIBLHOTO Mpubopa.

. I3Mepenne paccTosTHUM.

. I3mepenue miomaan u 00bEmMa. MeTo 1 maieTku.

. I3mepenue BpemeHu.

. I3mepenune o0bEMa JKUAKOCTH U TBEPIOTO TeA.
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. Onpexaenenune pazMepoB MajbIX Tea. MeTos psiaoB.

7. IlpoBeneHwe UCCIIEIOBAHUS IO MMPOBEPKE THITOTE3bI: JAIBHOCTH MMOJIETA IAPHKA, MYIMICHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbITIE BBICOTA ITyCKa

Pasznen 2. [lepBoHayaibHbIE CBECHUS 0 CTPOCHUM BellleCTBA

CTpOGHI/Ie BCIICCTBA: aTOMbI U MOJICKYJIbI, UX PasMEpPbl U MACCBI. OHLITBI, JOKa3bIBaIOIInue
AUCKPETHOEC CTPOCHUC BCIICCTBA.

JIBmwkenune wyactuil BemiecTBa. CBSI3b CKOPOCTH JIBIDKEHUS 4YacTUIl C TeMIIepaTypou.
Bbpoynosckoe nBuxenue. uddysusa. BzaumoneiicTBue dYacTull BEIIECTBA: NPUTSHKEHHE U
OTTaJIKMBaHUE. ATperaTHble COCTOSHHUSI BELIECTBA: CTPOEHHUE TIa30B, >KUIKOCTEH M TBEPIBIX
(kpuctamuinueckux) Tena. B3auMocBs3p Mexay CBONCTBAMHU BEUIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJEKYJSPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BO/IBL

Hemoncmpayuu
1. HabmroneHne OpOyHOBCKOTO IBHKEHUSI.
2. Habmonenue nuddysun.

3. Ha6J’IIOI[CHI/IC HBHGHHﬁ, O6T>$ICH5[I-OI_I_II/IXC$I IMPUTAKCHUEM WA OTTAJIKUBAHUCM YaCTHIL
BCIICCTBA.

Jlabopamopusie pabomot u onvimul

1. OueHka quameTpa aToMa METOJIOM PSAOB (C HCTOIb30BaHueM (poTorpaduii).
2. OnbITH IO HAOMIOICHUIO TETNIOBOTO PACIIMPEHHS Ta30B.

3. OmnbITHI O OOHAPYKEHUIO IEHCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBue Tej



Mexannueckoe npuxenue. Ilyrs u nepemenienne. PABHOMEPHOE U HEPABHOMEPHOE JIBUKEHUE.
CBo0oiHOE Na/IeHNe KaK IpUMep HepaBHOMEPHOTO JBWKeHus Te. CkopocTb. CpeaHss CKOPOCTh
[IPY HEPABHOMEPHOM JBH>KEHUU. PacU€T myTH U BpEMEHHU IBUKEHUS.

I'paduky 3aBUCHUMOCTEH BEIMYMH, ONHCHIBAIONIMX JABIKeHHe. OOmmue noHATHS 00
OTHOCHTEIIEHOCTH JBKeHUsA. CII0KEHUE CKOPOCTEH /sl Te, ABMKYLIUXCS MapauIeIbHO.

SBnenue uHepuu. 3aKOH HHEPIUHU. B3anmoieiicTBre Ten Kak MpUYMHA U3MEHEHUSI CKOPOCTH
JBH>KEHUA Tell. Macca Kak Mepa MHEPTHOCTH TeJla B MOCTYNATEIbHOM JIBH>KEHUU. [II0THOCTH
BemiecTBa. CBs3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYIN B equHHUIlE 00bEMa BemiecTBa. Cmecu u
craBbl. [loBepXHOCTHAS M TMHEWHAS TIOTHOCT.

Cuna xak XxapakTepucTHKa B3aumoencTBus Ten. Cuia ynpyroctu u 3akoH ['yka. M3mepenue
CHJIBI C TOMOIIBIO JUHAMOMETpA. SIBJIeHHE TATOTEHUS U cuja TskecTH. Cuiia TS)KEeCTH Ha JPYTrux
mwanerax. Bec Ttena. Heecomocth. CrokeHue cuil, HamnpaBiI€HHBIX [0 OJHOW MPSMOM.
PaBnopeiictBytomas cwi. Cuna tpeHusi. TpeHue CKOJbXEeHHUs] U TPEHUE MOKOSI, BA3KOE TPEHHUE.
Tpenue B IpupoJe U TEXHUKE.

Hemoncmpayuu

1. HaGmronenne MexaHnyecKoro IBWKEHNS Tella.

2. 3mepenne CKOPOCTH MPSMOJIMHEUHOTO JIBUKEHUS.

3. HaGmronenue siBIIeHUSI HHEPIINH.

4. HabmroieHre u3MEHEHUs CKOPOCTH TPH B3aUMOJICHCTBUH TEII.
5. CpaBHEHHUE MACC MO B3aMMOJICHCTBHIO TEII.

6. CnoskeHue CHJI, HapaBJIECHHBIX MO OJTHON MPSMOM.
Jlabopamopnuwie pabomut u onvimal

1. OmpeneneHue CKOPOCTH PaBHOMEPHOIO JBWXKEHHUS (LIapUKa B JKUJIKOCTH, MOJAEIHU
AIIEKTPUYECKOTO aBTOMOOUIIS H T. 11.).

2. OmnpeseneHue cpeHeil CKOPOCTH CKOJIBKEHUS OpycKa WK IIapuKa 0 HAKJIOHHOM IIIOCKOCTH .
3. Omnpenenenue MIOTHOCTH TBEPAOTO Tela.

4. OnbITel, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTshkeHUs (medopmarmu) MOpyKUHBI OT
MIPUIJIOKEHHOM CHIIBI.

5. OHHTH, ACMOHCTPUPYIOIUC 3aBUCHUMOCTD CHJIBI TPCHUA CKOJIBKCHHA OT CUJIbI JABJICHUS U
XapaKTepa COIpUKaACArOIINXCs HOBerHOCTeﬁ.

Pasnen 4. /laBieHue TBEPABIX TeJl, )KHAKOCTEH M ra3oB

I[aBJ'IeHI/Ie. Cuna JaBJICHHA. CnocoObl YMCHBUICHUA U YBCIIMUCHUSA NaBJICHUS. I[aBJ'ICHI/Ie rasa.
3aBHCHMOCTh JaBJICHHUA ra3a OT 00bEMa u TEMIICPATYPHI. Hepezlaqa JaBJICHHUA TBép,Z[LIMI/I TCJIaMH,
KHUAKOCTAMHU U IrazaMu. 3akoHn Ilackams. [IneBMaTnyeckue MaIldHbL.

3aBUCHMOCTb JaBJICHHUA XUIKOCTH OT I J'IY6I/IHLI MOTpYy>KXCHUA. FI/II[I)OCTaTI/I‘-IeCKI/Iﬁ rnapaaokc.
COOGH_IE[IOH_II/ICCSI COCYIBI. FI/II[paBJ'II/I‘-ICCKI/IC MeXaHu3Mbl. VICIoabp30BaHNEe BEICOKUX JABIICHHUI B
COBPCMCHHBIX TCXHOJIOTUAX. YCTpOﬁCTBO BOOOIIpOBOAA.



Atmocdepa 3emmn u armochepHoe naBieHue. [IpUUuHBI CyINIECTBOBAHHS BO3MYIIHON
obosoukn 3emmmn. OnbiT Toppuuerm. M3mepenune atmocdepHOro naBicHHS. 3aBHCHUMOCTH
aTMOC(EepHOTO JaBJCHUS OT BBICOTHI HaJa YypoBHeM Mops. IIpuboper ans u3MepeHus
aTMOC(EepHOTO TaBICHHUS.

JleiicTBHE )KMJIKOCTH U raza Ha NOrpyKEHHOE B HMX Telo. BwiTankuparomias (apXumenoBa)
cwia. 3akoH Apxumena. YcClIOBHE BO3HUKHOBEHMS BBITAIKHUBAIOIIEH (apXUMENOBOIl) CHUIIBI,
noarekanue. [naBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu

1. 3aBuCUMOCTb AaBIIEHUS T'a3a OT TEMIIEPATYpHI.

. [lepenava naBiaeHMs )KUIKOCTHIO M Ta30M.

. CooOwiaromuecst coCypl.

. I'mapasimueckwii npecc.

. [IposiBrieHue neficTBUs aTMOC(EPHOTO TaBICHHUS.

. Cudomn.
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. 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOTPYKEHHOM B JKUIKOCTh YACTH Tela U
IJIOTHOCTHU KUJKOCTH.

8. PaBeHCTBO BBITAJIKMBAIOMIEH CUJIbI BECY BHITECCHEHHOM KHUKOCTH.

9. VYcnoBue miaBaHMsA TeJ: IJIaBaHHE WIIH MOrpy>X€HUE TCII B 3aBHUCHMOCTU OT COOTHOIICHUA
IUIOTHOCTEH Telia 1 KHUOKOCTH.

Jlabopamopnuwie pabomul u onvimal

1. HCCJ’IGI{OB&HI/IC 3aBHCUMOCTH BE€Ca T€j1a B BOAC OT 00BéMa HOFp}DKéHHOﬁ B X KMJKOCTb 4aCTH
TCIa.

2. OnpeneneHre BhITAIKMBAIOIIECH CUIIbI, IEHCTBYIOIIEH HA TEJIO, HOTPY>KEHHOE B )KUIAKOCTb.

3. ITpoBepka HE3aBUCUMOCTH BHITAJIKUBAIOIICH CHIIbI, ICUCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT
MAacchl Telia.

4, OHLITBI, ACMOHCTPUPYIOIIUC 3aBUCHUMOCTD BBITAIKMBAIOIICH CHJIBI, HCﬁCTBYIOMCﬁ Ha TCJIO B
KHUIKOCTH, OT 00BEMa HOFp}DKéHHOﬁ B X KMAKOCTB 4aCTH TCJia U OT IINIOTHOCTH KUAKOCTH.

5. KoncrpynpoBanue apeomeTpa Wik KOHCTPYHUPOBAHUE JIOJKH U OMpeIeieHne e€
rpy30M0IBEMHOCTH.

Pa3nea S. PaGora u MOIHOCTD. JHEpIrus
Mexannueckasi paboTa JUisl CHJI, HaIIPaBJIEHHbBIX BJOJb JMHUU NepeMeleHHs. MOIIHOCTb.

HpOCTLIe MCXAaHU3MBI: pbIYyar, BOpPOT, 6J'IOK, TIOJINCIIACT, HAKJIOHHAasA IJIOCKOCTb, HOXXHUYHBIN
MexaHu3M. MoMeHT cuiibl. PaBHOBecue pbruara. HpaBI/IJ'IO MOMCHTOB. HpI/IMeHeHI/Ie IpaBuJia
PaBHOBCCHUA pbluara K 6J'IOI(y. «3010TOC IpaBUIO» MCXAaHUKH. KHI[ MMPOCTBIX MCXAHU3MOB.
HpOCTBIe MCXAaHU3MEI B 6BITy, TCXHUKCE, )XKUBBIX OPraHU3Max.

MexaHuueckas OHEPTrus. Kunernueckas u MOTCHIIMAJIbHAsA 3HCPIrus. HpeBpameHHe OAHOIo
BHJIa MEXaHUUYECKOM SHCPruu B Ilperﬁ. 3akoH COXpaHCHUS U MPCBpALICHUA SHCPI'UU B MCXaHUKCE.



Jemoncmpayuu

1. [TpuMepsI MPOCTHIX MEXAaHU3MOB.

Jlabopamopusie pabomot u onvimul

1. UccnenoBanue yciioBUi paBHOBECHS pblyara.

2. Uzmepenue KIIJ[ HaKIOHHOM TJIOCKOCTH.

3. V3ydeHune npaBwiia peryara Jjisi OJIBHXKHOTO W HETIOIBUKHOTO OJIOKOB.

4. Onpenenenue KITJ[ moaBM>KHOTO ¥ HETIOABMKHOTO OJIOKA.

5. Onpenenenue pabOTHI CUIIBI YIIPYTOCTH MIPH TIOIbEME TPY30B IPH TOMOIITH MTOIBHIKHOTO OJIOKA.
8 kuace

Pasnen 6. TenioBble siBaeHUs

OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KMHETUYECKON TEOpUM CTPOEHUs BellecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYJT. OMBITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS] MOJIEKYIISIPHO-
KUHETUYECKON TEOPHH.

Mogenu TBEpOTO, )KUIKOTO U TA3000pa3HOTO COCTOSTHUH BerecTBa. Kpucrammueckue u
amopdusbie Tena. ['padeH — HOBBIN MaTepua /Il HOBBIX TEXHOJOTHN. TEXHOJIOTUN TTOTYICHHS
HCKYCCTBEHHBIX aiMa30oB. OObsCHEHUE CBOWCTB ra3oB, JKUJIKOCTEH U TBEPABIX TEJl HA OCHOBE
MTOJIOKEHUH MOJIEKYISIPHO-KUHETHUECKOU Teopur. [[0BEpXHOCTHOE HATsKEHNE, CMaYUBaHUE,
KalWUISIpHbIE sBJIEHUS. TennoBoe paciiupeHue u ckatie. 3aBUCUMOCTb JJaBJICHUs ra3a OT
00bEMa, TeMIiepaTypsl.

Temneparypa. CBsA3b TeMIEpaTyphl CO CPEAHEN KUHETUUECKON SHEPTUEHN TEIIIOBOTO
JBUKEHUS YacTHll. TeMnepaTypHble IIKabl.

Buytpennss sHeprusi. CnocoObl H3MEHEHUs! BHYTPEHHEN SHEPrUu: Teronepeaaya u
coBepiieHre paboTsl. Buapl Temonepenaun: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TyuyeHne. Buabl
TeruIonepeiayu B Mpupoje U Texuuke. HeobpaTuMoOCTh TEMIOBBIX MPOIIECCOB.

KonmuecTBo TEIUIOTHI. YIICJ'II)HaH TEMIOEMKOCTh BEIECTBA. TemnooOMeH U TEIJIOBOE
PaBHOBCECHUC. 3akoH HeroToHa - Puxmana. ypaBHeHI/Ie TEII0BOro OajzaHca.

[InaBneHue 1 OTBEpACBaHUE KPUCTAUNIMYECKHUX BEIIECTB. Y ACIbHAS TEIUIOTA TUIaBICHUSI.
[TapooOpazoBanue u konaeHncanus. Mcmapenue. Kunenue. Y nenpHas Teriora
napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATyphbl KUTIEHUS OT aTMOC(HEpPHOTO JaBICHHUS.
HacplimenHslil 1 HeHaChIIEHHBIHN map. BnaxxHocTh BO3Iyxa.

3Hepr1/m TOILIMBA. Y A€IbHAS TEIJI0Ta CropaHus.

HpI/IHI_[I/IHLI pa6OTBI TEIUIOBBIX ABUTATEIICH. KHI[ TEIIOBOTO ABHUraTels. TemnoBble ABUTraTEIN
u 3aluTa oxpymafomeﬁ Cpcabl. TenmoBwie NOTCPU B TCTIJIOCCTAX.

3aKOH COXpaHEHUs U MPEBpAILEHNUs SHEPTHUH B MEXaHUYECKUX M TEIUIOBBIX MPOLIECCaX.
Jemoncmpayuu
1. HaGmoieHre OpOyHOBCKOTO JABHKCHHMS.

2. Habmronenue nuddysun.



. Ha6JIIOl[eHI/IC SIBJICHUI MOBCPXHOCTHOTO HATSXKCHU A, CMAaUUMBAaHHWA U KAIIWJJIAPHBIX SIBJICHU.
. HaGurofienue TemoBoro pacinpeHus Tell.

. U3menenne JaBJICHUS ra3a IMpru U3BMCHCHUHN 00BéMa U Harp€BaHuM UJIK OXJIAKACHHWUU.

. [IpaBrita u3MepeHust TEeMIEPATYpPHI.

. Buasl Tenonepenayun.

. Ox7nakieHue Ipu COBEPIICHUH PAOOTHI.
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. HarpeBanue npu coBepiieHnn padoThl BHEITHUMHU CHIIAMH.

10. CpaBHeHHE TEMIOEMKOCTEN pa3IUYHbBIX BELIECTB.

11. HaGnronenue KurmeHwus.

12. HabmroieHre MoCcTOSsIHCTBA TEMIIEPATYPHI NPH IJIABJICHUH.

13. Monenn TEI0BEIX ABUTaTENICH.

Jlabopamopnuie pabomul u onvimal

1. OnbIThI IO BRIpAIIMBAHHIO KPUCTAJIOB IIOBAPEHHOW COJIM MIIU caxapa.

2. N3amepenue TemrepaTyphl PH IIOMOIIN )KHIKOCTHOTO TEPMOMETPA U IaTYNKA TEMIIEPATypPHI.
3. OnbITHI IO HAOIIOJEHHUIO TEINIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH U TBEPABIX TEJI.
4. OnpeneneHue JaBjCHUS BO3IyXa B Oa/NIOHE IITPHIIA.

5. UccnenoBanue 3aBUCMMOCTH JAaBIIEHUS BO3yXa OT €ro 00bEMa U TeMIepaTyphl.

6. [IlpoBepka ruMOTE3bl JIMHEWHOW 3aBHCHUMOCTH JUIMHBI ~ CTOJOWKA JKUJIKOCTH B
TEPMOMETPUIECKOH TPYOKE OT TeMIIepaTyphl.

7. Habmonenne u3MeHeHHsI BHYTPEHHEH SHEPruu Teja B pe3ysbTaTe TeIUIonepenayd U padoThl
BHEIIIHUX CHUJL.

8 HCCJ’ICI{OB&HI/IG SIBJIEHHUS TEIJI000MeHa IIpu CMENIMBaHUHU XOHOHHOﬁ U FOpH‘ICI;'I BOJBI.

9. OnpeneneHHe KOJIM4YEeCTBAa TCIJIOTHI, ITOJIYYCHHOI'O BO,Z[OI71 IIpH TEMI000MEHE C HarpC€TbiM
MCTAJUIMYCCKUM HUIIMHAPOM.

10. Onpenenenue MOITHOCTH TEIUIOBBIX MOTEPH (3akoH HeloToHa - Puxmana).
11. Onpenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA.

12. UccnenoBanue mnpolecca UCIapeHusl.

13. OnpeneneHrie OTHOCUTENBHOM BIaXKHOCTH BO3yXa.

14. Onpenenenue yaenbHOM TEMIOTHI MIaBICHUS JIbJIA.

Pa3pes 7. duiekTpryecKkne 1 MATHUTHBIC SIBJICHUS

OnexTpusanus Ten. J[Ba poja aneKTpudeckux 3apsuoB. BzaumoneicTBue 3apsKEHHBIX Tell.
3axoH KynoHa.



Onexrpuueckoe mnoje. Hampspk€HHOCTh 3nexTpuyeckoro mnoss. [lpuHnun cynepriozunuu
IEKTPUYECKUX I0JIEH (HAa KAaUECTBEHHOM YPOBHE).

Hocurenu anekrpudeckux 3apsa0B. DJIEMEHTapHbIN AIeKTpuieckuil 3apsii. CTpoeHue aToMa.
[IpoBOJHUKH, AUANEKTPUKH U MOJYIIPOBOIHUKU. 3aKOH COXPAHEHUS MIEKTPUUYECKOTO 3aps/ia.

DONeKTpUYecKuii TOK. YCJIOBHSI CYIIECTBOBAHUS DJEKTPUUECKOro TokKa. McTouHuKH
MIOCTOSIHHOTO TOKa. JleWCTBUSA 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHWTHOE).
DNEKTpUUYECKUN TOK B METAJUIAX, )KUJKOCTSIX U ras3ax.

Onextpuueckas 1emnb. Cuia Toka. JIEKTpUUYECKOe HaNpsyKeHue. AMIIEPMETP U BOJIBTMETP B LIETIH
MOCTOSIHHOTO TOKa. CONpPOTUBIIEHUE NMPOBOJHUKA. Y I€IbHOE CONPOTHUBIICHHUE BEIECTBA. 3aKOH
Owma qst yuactka nenu. [locnenoBarenbHoe U mapauieabHoe coenHeHne mpoBoaHUKoB. DJIC B
L[ENU NOCTOSHHOTO ToKa. 3akoH Oma s nonHou nenu. IlpaBuna Kupxroda. Pacuér mpoctbix
NEKTPUUECKUX Lienei. HelnHelHble 2I1eMeHTHI.

Pabota u MoutHOCTE 3eKTprUYecKoro Toka. 3akoH J[xoyns—IJlenna. DnexkTpuueckue Lenu u
MOTpeOUTENN dNEKTPUUECKO sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctosiHHble MarHuThl. B3aumoaeicTBHE NOCTOSIHHBIX MAarHMUTOB. MarHuTHOE TIOJIE.
MaruauTHO€ noJie 3eMJIM U €r0 3HaYeHue Uil KU3HU Ha 3emie. OneIT Dpcrena. MarauTHoe noJie
anektpudeckoro Toka. OmbIT Amnepa. [IpuMeHeHue sneKTpoMarHuToB B TexHuKe. JleiicTBue
MarHUTHOTO TIOJISI Ha MPOBOJHHUK C TOKOoM. Cuia Amriepa W ompeAesieHUuE €€ HalpaBJICHUS.
DJIEKTPOABUTATENb TTOCTOSTHHOTO TOKa. VCMOJIb30BaHWE 3JIEKTPOABUTATENEH B TEXHUYECKHX
YCTpPOMCTBaX U Ha TPAHCIIOPTE.

OnbiTel  ®@apaned. SBneHue  snekTpoMarHUTHOM  mHaykuwu. IIpaBuno  Jlenna.
OnekrporeHeparop. CrocoObl TOJYyYEeHHs] DIICKTPUUECKOW DSHEPruu. ODJEKTPOCTAHIIMHA Ha
BO30OHOBJISIEMBIX MCTOYHUKAX DHEPIHH. DKOJOTUYECKUE MPOOJIEMbl SHEPreTHKU. TOIIMBHBIE
AIIEMEHTHI U AIEKTPOMOOHUIIH.

Jemoncmpayuu

1. DnexkTpuzanus Ted.

2. JIBa poja 2JEKTPUUYECKUX 3apSAI0B U B3aUMOJICHCTBHE 3aPSKEHHBIX TEl.
3. YCTpoiCTBO U IeHCTBHUE 3JEKTPOCKOTIA.

4. DnektpocTaTuyeckast HHIYKIIHS.

5. 3aKOH cOXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.

6. MoienrpoBaHue CUJIOBBIX TUHUH 3JIEKTPUUECKOTO TOJIS C MOMOIIBI0 OYMaXKHBIX CYJITAaHOB.
7. IIpOBOAHUKH U TUDIICKTPUKH.

8. IcTOYHMKH TOCTOSIHHOTO TOKA.

9. JleiicTBHSI 2IEKTPUUECKOTO TOKA.

10. DnekTpUUeCcKHil TOK B )KHIKOCTH.

11. I'a3oBbI# pa3psia.

12. 3mepenue cuiibl TOKa aMIepMETPOM.

13. H3MCpCHI/IC SJICKTPUYICCKOTO HAITPSAKCHHUA BOJIbTMETPOM.



14. Peoctar 1 Mara3uH CONpPOTHUBIICHUI.

15. B3aumopeiicTBre MOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTH pa3/ie/ICHUs MMOJII0OCOB MarHUTA.

17. MonenupoBaHre MarHUTHBIX 10JIEN IOCTOSTHHBIX MarHUTOB.

18. OmbIT Dpcrena.

19. MaruuTHOE€ 1oJie TOKa. DJIEeKTPOMarHur.

20. JlelicTBrE€ MarHUTHOTO I10JIs1 HA IPOBOJHUK C TOKOM.

21. DnexTpoABUTaTeh MOCTOSIHHOTO TOKA.

22. Onbrtel Dapages.

23. DnexTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimal

1. OnpITHI IO HAOIIOJEHUIO SJIEKTPU3ALUH TeJl IPU COTIPUKOCHOBEHUU U MHIYKIIUEH.
2. WccnenoBanne OENUCTBHS AJIEKTPUIECKOTO MOJISI HA MPOBOJHUKHU U AUDIIEKTPUKH.
3. COopka U UCIBITaHUE AIEKTPUUECKOMN IIEMH MOCTOSHHOTO TOKA.

4. VccnenoBaHne 3aBUCUMOCTH CHITBI TOKA, MPOTEKAIOIIETO Yepe3 Pe3UCTOpP, OT HANPSHKCHUS Ha
PE3UCTOPE U CONPOTUBIICHUS PE3UCTOPA.

5. OmnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JEKTPUYECKOTO COMPOTUBICHHUS MPOBOJAHUKA OT
€ro JJIMHBL, TUIOIIA/IU TIOTIEPEYHOTO CEUYEHUS U MaTepHarna.

6. OnpeneneHHe YACIBHOT'O COIIPOTUBJICHUA ITPOBOAHUKA.

7. TlpoBepka mpaBWiIa CIOKEHUS HANPSXKEHUN MpU MOCIEAOBATEIHLHOM COCIMHEHUH ABYX
PE3UCTOPOB.

8. [IpoBepka mpaBuiia AJsl CHUIIbI TOKA IIPU MapajuIeIbHOM COSAMHEHUN PE3UCTOPOB.
9. Onpenenenne 3/]C 1 BHYTpEeHHETO CONPOTUBIIEHNS UCTOUYHUKA TOKA.

10. ITpoBepka npasun Kupxroda.

11. IIpoBepka BbINOJHEHU 3aKOoHAa OMa JUIsl IOJTHOM LIeTH.

12. I/IsyquI/Ie BOJIbTAaMIICPHBIX XapPAaKTCPUCTHK HEJIMHEHUHBIX 3JIEMEHTOB (J'IaMHBI HaKaJInBaHHA
HJIN TTOJIYIIPOBOAHHUKOBOTO ,Z[I/IOI[a).

13. Onpenenenne pabOThI YNEKTPHUUECKOTO TOKA, UIAYIIETO YePe3 PE3UCTOP.

14. Onpenenenne MOIHOCTH AJIEKTPUUECKOTO TOKA, BBIAEIIEMOMN Ha PE3UCTOPE.

15. Onpenenenne KI1/] narpeBarens.

16. MccrnenoBanne MarHUTHOTO B3aUMOAEHCTBHS TOCTOSIHHBIX MarHUTOB.

17. VI3yueHue MarHUTHOTO IOJISt IOCTOSIHHBIX MAarHUTOB MPHU UX 0OBEIMHEHUH U Pa3/ICICHUH.

18. HccnegoBaHue JeMCTBUS SJICKTPUYICCKOTO TOKA HAa MArHuTHYIO CTPCJIKY.



19. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIbl B3aUMOJICHCTBHS KAaTYIIKH C TOKOM M
MarHuTa OT CHJIbI M HAINpaBJICHHS TOKA B KaTYIIKE W OT HAJUYUS/OTCYTCTBHUSI CEpJICYHHKA B
KaTyILKE.

20. N3yuenue neiicTBUs MarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM.
21. KoHcTpynpoBaHue U u3ydyeHue paboThl AIEKTPOIBUrATENS.
22. Uzmepenue KIIJ[ anekTpoaBUraTtenbHON YyCTaHOBKU.

23. OneITel 110 HUCCICIOBAHUIO SBJICHHUA 3JI€KTpOMaFHI/ITHOI>I~ HHAYKIOUU: HCCICIOBAHUC
M3MEHEHWH 3HAYCHUS U HaIpaBJICHHUA MHAYKIIMOHHOI'O TOKA.

Pa3gen 8. CBeroBble ABJIEHUA

JlyueBass Mozenb CBeTa M reoMerpuyeckas ontvka. Mcrounukm csera. [IpsamonunenHoe
pacrmpoctpanenue cBera. 3atmenus Comnaia u JIyasl. Otpaxkenue cseta. [Imockoe 3epkaio. 3akoH
oTpaxeHus ceera. [loctpoenue nzo0OpakeHni, cCQOPMUPOBAHHBIX 3E€PKAIOM.

[Ipenomiienne cBera. 3akoH npesnomieHus ceera. [lomHoe oTpaxenue cera. Mcnone3oBanue
IMOJIHOT'O OTPAXKCHHUA B OIITUYCCKUX CBECTOBOAAX, OIITOBOJIOKOHHAA CBA3b.

Jluuza, xom nydeir B JnumH3e. Dopmyna ToHKOW JsmH3BL [locTpoeHme w300paxeHuH,
chOpMUPOBAHHBIX TOHKOM JMH30M. OnrTuyeckas cucrema Qoroanmnapara, MHKpOCKONa U
Teneckorna. ['a3, kak ontuyeckas cucreMa. biim3opykoCcTs U JaIbHO30PKOCTb.

Paznoxxenne 6enmoro ceera B cnektp. OnbiTel HetoToHa. CloKeHHE CHEKTpaIbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu

1. ITpsiMonMHEHOE pacnpOCTPAHEHHUE CBETA.

2. OTpakeHue cBera.

3. Ilony4yeHue n300paKCHHI B TUIOCKOM 3epKalie.

4. [IpenomieHue cBeTa.

5. OnTu4ecKkuii CBETOBOI.

6. Xoa mydeid B cobuparomieil mmH3e.

7. Xop nydeil B pacceuBarole JIMH3E.

8. [Nomyyenne n300paskeHUN C TOMOIIBIO JTHH3.

9. [lpuHuun neiictBus doroanmnapara, MUKpOCKOTA U TEJIECKOTIA.
10. Mopensb rnasa.

11. Paznoxxenue 6e10ro cBeTa B CIEKTP.

12. Tlony4yenue Genoro cBeTa Mpu CI0KEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopusie pabomot u onvimul

1. MccrnenoBanre 3aBUCMMOCTH YIJIa OTPaKeHUsI CBETOBOTO JIyda OT yrija HajeHusl.

2. UzyueHue cBOMCTB N300paskeHUs B IIJIOCKOM 3€pKalie.



3. UccnenoBanue 3aBUCUMOCTH YIJla IPEJIOMIICHUS OT yIJla aJieHUsl CBETOBOIO JIyda Ha TPaHULE
«BO31yX—CTEKJIIO».

4. Tlonydenue n300paxKeHUH ¢ MOMOMILIO0 COOUPAIOIIEH JIMH3HI.

5. Onpenenenuie GOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMpArOIei JTUH3HI.

6. OmBITHI IO Pa3JI0KEHUIO OEJI0r0 CBETa B CIIEKTP.

7. ONBITH IO BOCHIPHUATHUIO IIBETA PEAMETOB ITPH UX HAOIIOIEHUH Yepe3 IBETOBBIC (DUIBTPHI.
9 kJacc

Pa3nea 9. Mexannuyeckue siBJIeHUSA

Mexannueckoe nBukeHHe. MatepuanbHas Touka. CrocoObl OMHMCAHHUS MEXaHUYECKOTO
JBYOKEHUS: TaOMUYHbIN, rpaduueckuil, aHamuTuueckuid. Cucrema otcuéra. OTHOCHUTEIBHOCTH
MEXaHUYECKOTO JIBH)KEHUSI.

BekTtopHble BENWYMHBI, OINEpallMd C BEKTOpaMH, NPOEKIHH BeKTopa. Pammyc-BeKTop
MaTepUaIbHON TOYKH, MEPEMEIICHUE Ha MJIOCKOCTH. PaBHOMEpPHOE MPAMOJIIMHENHOE JIBHOKEHUE.
HepaBHoMepHOe mnpsamosinHeWHOe aBWKeHHe. CpenHsis W MIHOBEHHash CKOpPOCTh Tella IpHU
HEPaBHOMEPHOM JIBH>KEHUU.

VYckopenue. PaBHOyCKOpeHHOE MPSMOTMHENHOE IBMKEHHUE. Y CKOPEHUE CBOOOTHOTO TTaICHHS.
OnbiTel ["anmnes.

I'padmueckas unTEpIpETALUs YCKOPEHUSI, CKOPOCTH, IPOUICHHOTO YTH U MEepeMeIeHus s
MPSIMOJIUHEIHOTO TBUKEHHUSL.

JIBm>keHue Tena, OpOILIeHHOTO0 MO YTII0M K TOPU30HTY.

JIBmkeHue mo OKpyx HOCTU. JIuHeWHas CKOPOCTh, YIJoBasi CKOPOCTb, MEPHOJ U 4YacToTa
oOpallleHHsT MPU PABHOMEPHOM JIBIDKEHUU MO OKpPYKHOCTH. CKOpOCTh M YCKOPEHHUE IpHU
JBUKEHHUH 110 OKPY>KHOCTH.

Bexkrtop cuiibl. PaBHOIelicTBYOIIAS CUia.

[TepBriit 3akoH HproTona. Btopoi 3akon Hptorona. Tpertuit 3akon Herotona. Ilpuniun
CYIEPIO3UINH CHJI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHila TPEHUS! CKOJIBKEHU I, CHIIa TPEHUSI TIOKOS,
npyrue Buasl Tpenus. KoaddunueHt tpenus.

[[BI/I)KGHI/IG TCJI IO OKPYXXHOCTHU IIOJ HeﬁCTBHeM HCCKOJIBKHUX CHIJI.

3aKkoH BepHy.]'IJ'II/I U NOABEMHAS CHIIa KphbLiIa. COBpeMCHHHe JICTATCJIbHBIC allllapaThl, Cyda Ha
MOABOJAHBIX KPBUIbAX, AHTUKPBIJIO Ha CKOPOCTHBIX aBTOMOOMIIAX. I[BI/I)KGHI/IG Ioe3Ja Ha
MarHuTHOM MoAYyIIKE.

Cuna TsDKECTHM M 3aKOH BCEMHMPHOTO TATOTEHHUA. J[BM)KEHHE TNl BOKPYI PaBUTALlMOHHOTO
1eHTpa (B ToM ymcie mianeT Bokpyr Connua). IlepBas kocmuueckas ckopocts. HeBecomocTs 1
NIEpPETPY3KH.

PaBHOBecue marepuanbHON TOYKU. AOGCONMOTHO TBEpPAOE Teno. PaBHOBecue TBEPIOTO Tema ¢
3aKPEIUIEHHON OCBIO BpallleHus. MOMeHT cuiibl. LIeHTp TsKecTH.



Nmnynsc  tenma. M3menenne wummynbca. HMMmynbc cuibl.  Yrnpyroe W HEYHOpyroe
B321PIMOI[€I>1CTBPIC. 3aKoHbI H3MEHEHUS U COXpaHCHUA UMITYJIbCA. PeakTtuBHOC JBUKCHUC.

Mexannyeckasi paboTa 1 MOIIHOCTh. PaboTa cuit TshKecTH, ynpyroctH, TpeHus. CBs3b SHEPTHH
u paboTsl. [loTeHManbpHas SHEPrus Tena, NoJHATOr0 Hajl IOBEPXHOCTHIO 3eMiH. [loTeHnnanbpHas
sHeprus cxatoil npyxxunbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON SHEPrUU. 3aKOH
U3MEHEHUS U COXPAaHEHUsI MEXaHUYECKON SHEPTUH.

Jemoncmpayuu
1. HaGiroieHne MEeXaHU4IeCKOTO JIBHKCHHS Tella OTHOCHTEIHHO PAa3HBIX TEJI OTCUETA.

2. CpaBHEHUE MyTeH U TPACKTOPUI IBUKEHUS OJJTHOTO U TOTO )K€ TeJIa OTHOCUTENILHO Pa3HbIX Tell
oTcuéTa.

3. U3MmepeHune cKopoCTH U YCKOPEHUSI IPSMOJIMHEIHOTO JIBUKEHHUSL.
4. VccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOTO JIBHXKEHHUS.
5. Habmronenue 1BU»KEHUS Tela 0 OKPYKHOCTH.

6. HabGmroieHne MexaHWn4eCKUX SIBJICHUH, TPOUCXOIAIINX B cucTeMe oTcuéTa « Tenmexkay mpu e
PaBHOMEPHOM M YCKOPEHHOM JIBMKEHUM OTHOCHUTEILHO KaOnHeTa (PU3UKH.

7. HabGnrogenue paBHOBECHS TeJ, CBOOOHOTO MAJACHHs, KOJIeOaHUsI MasTHUKA B WHEPIIHATBHBIX
CUCTEMaXx Kak IMOTBEPKACHIE MPUHIIUITA OTHOCUTEILHOCTH.

8. 3aBUCHMOCTh YCKOPEHMS T€Jla OT €r0 MacChl M ICUCTBYIOLIEH Ha HETO CHJIBL.
9. HabGmronenne paBeHCTBa CHII TTPH B3aMMOICHCTBUN TEJI.

10. M3meHeHue Beca Tena Mpyu yCKOPEHHOM JIBUKEHUH.

11. Ilepenaya umiysbca Ipu B3aUMOJICUCTBUU TEIL.

12. IIpeoOpazoBaHus SHEPTUU TIPH B3aUMOJCHCTBUH TEJ.

13. CoxpaHeHue UMITyJIbca IPH a0COTIOTHO HEYNPYTrOM B3aUMOJICHCTBUH.
14. CoxpaHneHue UMIyabCa MPU YIPYTOM B3aUMOJICHCTBUH.

15. HabnroneHrue peakTUBHOTO JBUKCHHSL.

16. CoxpaHeHue PHEPrUM MPU CBOOOTHOM IaICHUH.

17. CoxpaHeHue YHEPrUH NP JABHXKEHUU Tella MO/ IeHCTBUEM IPY>KUHBI.
Jlabopamopusie pabomot u onvimul

1. OnpeneneHHe CpGI[HCfI CKOPOCTU CKOJIBKCHUSA 6pyc1<a HJIN ABUKCHUS IIapHKa 110 HaKJIOHHOM
IIJIOCKOCTH.

2. OnpeneneHHe YCKOPCHUSA TCJIa ITPU paBHOYCKOPCHHOM ABUKCHUMU I10 HaAKJIOHHOH INIOCKOCTH.

3. HccnenmoBanme 3aBUCHMOCTH MYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM JIBIKEHUH 0e3
Ha4aJIbHOUW CKOPOCTH.

4, HpOBepKa THUIIOTE3bI: €CJIU IPU PaBHOYCKOPCHHOM JABUKCHUU 0e3 HayaJIbHOU CKOpPOCTH IIYTHU
OTHOCATCA KaK pAJg HEUYETHBIX YHuCeCJil, TO BpEMCHA O INHAKOBEI.



5. UccnenoBanue 1BUXEHUS Tejla, OPOLIEHHOTO MO YIJIOM K TOPU30HTY.

6. MccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHIIbl HOPMAJIbHOTO JaBIICHHSL.
7. Onpenencare KodhGUITMEHTA TPEHUS CKOJIbKCHHS.

8. Onpenenenne KECTKOCTU MPYKHHBI.

9. HUccrnenoBaHue 3aBUCHMMOCTH CHJIBI YIPYrOCTH, BO3HHUKAIONICH B TNPYKUHE, OT CTCICHH
nedopmanuy Npy>KUHBI.

10. Onpenenenne pabOTH CHIIBI TPEHHSI TIPH PABHOMEPHOM JBIDKEHHH TEJIa TI0 TOPU30HTAILHOU
ITOBEPXHOCTH.

11. Omnpenenenne pabOTBl CHIIBI YIPYrOCTH IMpU MNOABEME Tpy3a C HCIOJIb30BAaHUEM
HEMOABUYKHOTO U MOJABMKHOTO OJIOKOB.

Pasznen 10. Mexanuyeckue KoJICO0AHUA U BOJIHBI

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTHKU KoJeOaHUN: MepHoJ, 4YacToTa,
amruintyaa. ['apmonnueckue kosnebaHus. 3aryxarouiue kosuebaHus. BeiHyXIeHHbIE KOJIeOaHusl.
Pe3onanc.

Matematnueckuil ¥ NpYXUHHBIA MasTHUKH. [IpeBpaieHue sHepruu mnpu KojedaTelbHOM
JBHKECHHH.

Mexanuueckue BoJIHBL. [IpomoapHbIe U TToniepedHbie BOJIHBL. CBONCTBA MEXAHMYECKUX BOJIH:
uHTepdepeniusa u qudpakuus. JJTmHA BOJTHBI U CKOPOCTh €€ pactpocTpaHeHus. MexaHudeckue

BOJIHBI B TBépI{OM TECIIC, celicMHUYeCKHEe BOJIHEI.

3Byk. PacnpocTpaneHnue u oTpakeHue 3ByKa. [ pOMKOCTh 3ByKa M BbICOTa TOHA. Pe3oHaHC B
akycruke. WMubpa3sByk u ynpTpa3ByKk. lcmonb3oBaHue yinbTpa3Byka B COBPEMEHHBIX
TEXHOJIOTHUSIX.

Jemoncmpayuu

1. Habmronenue kosiebaHUM TEI MO ICUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
2. HaGmronenue xoneGaHuil rpy3a Ha HUTH U Ha MPY>KUHE.

3. HabGmroieHue BBIHYKICHHBIX KOJIEOaHHI U pe30HAHCA.

4. PactipocTpaHeHue MPOJOIBHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

5. Habnionenne unrepdepeHnu 1 audpakiuy BOJIH Ha MOBEPXHOCTH BOBI.

6. HabmroieHue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

7. AKyCTUYECKHH PE30HAHC.

Jlabopamopusie pabomot u onvimul

1. Onpenenenrie 4aCTOTHI U TIepHOa KOJeOaHU MAaTeMaTUYECKOTO MasITHHUKA.

2. OmnpeneneHue 4acTOTHI U IEpUOAa KOJIeOaHU! IPY>KUHHOTO MasTHHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIEpUoAa KoaeOaHUl Tpy3a Ha HUTH OT AJTUHBI HUTH.

4, HccnegoBaHue 3aBUCUMOCTHU nepuoaa KOJIeOaHMH NMPY)KUHHOI'O MadTHHUKA OT MAaCChI I'py3a.



5. TlpoBepka HE3aBUCHUMOCTH TEpHOJa KOJICOaHW Tpy3a, MOJBEIIEHHOTO K JICHTE, OT MacChl
rpysa.

6. OnbITHl, IEMOHCTPUPYIOIIKE 3aBUCHMOCTH NEpHUOAa KOJICOAHU NMPYKMHHOTO MasTHUKA OT
MAaCChI I'py3a U KECTKOCTU IIPYKUHBI.

7. I3amepeHue yCKopeHust CBOOOHOTO Ta/ICHHUS.
Pa3nes 11. DnekTpoMarHuTHoOe 1MoJ1e M 3JIeKTPOMATHUTHbIE BOJTHbBI

DNEeKTPOMArHuTHOE MoJjie. DIEeKTPOMArHUuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[[Ixana 3MeKTpOMAarHUTHBIX BOJIH. MCIIOIb30BaHKUE 3JIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3H.
Pamnomoxanusa. KocMudeckast CBA3L.

OnekTpomarHuTHass Tnpupona cBeta. CKopocTh cBeTa. BojHOBBIE CBOWCTBAa CBeTa:
uHTepdepeHus U nudpaKus.

Jemoncmpayuu

1. CBolicTBa 37€KTPOMAarHUTHBIX BOJIH.

2. Nnrepdepenuus u audpakius cBera.

Jlabopamopnuie pabomul u onvimal

1. 3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIbI0O MOOUIIBHOTO TeIe(oHa.
2. IIpoBeneHne OMBITOB 1O HAOIIOACHUIO HHTEPPEPEHITNU U TU(PPAKITUU CBETA.
Pa3nen 12. KBanToBbIe siBJICHUS

Omnbitel Peszepdopna u ruranerapHas mojaenb atoma. Mognens atroma bopa. Mcnyckanue u
norJjoiieHue ceera atoMmom. KBanTel. JInHeWyaTbie CIEKTPHI.

PagnoaxktuBHOCTB. Anba-, 6eTa- u raMMma-u3nyueHus. Ctpoenue aromMHoro sifpa. Hyknonnas
Mozens aroMHoro sapa. M3otombl. PammoaktuBHble mnpeBpamenus. llepumon mnomypacmana
aTOMHBIX siAep. JleficTBMe pajMOaKTUBHBIX W3IYYEHHUH HA JKHUBBIC OPraHU3Mbl. 3amura ot
PaZMOaKTUBHOTO U3JTY4YCHHUS.

SnepHble peakuu. 3aKOHBI COXpPAaHEHUS 3apsJA0BOTO M MAcCCOBOTO YHUCEN. DHEPTHs CBS3U
aTOMHBIX sifiep. CBsA3b Macchl v SHeprun. Peakuuu cunTe3a u aennenus saep. MIcTOYHuKY sHepruu
Connua u 3B€31. SnepHas sHEpreTHKa. JKOJIOTHUECKUE MPOOIEMbI SACPHOM SHEPTETHKH.

Hemoncmpayuu

1. CrieKTphbl U3J1ydeHHs U TOTJIOIIECHHUS.

2. CexTpbl pa3InyHbIX ra30B.

3. CnekTtp BoJaOpoaa.

4. Habmoenue TpekoB B kamepe Bunbcona.

5. PaboTta cuéTuyrKa HOHU3UPYIOIIUX U3ITyYSHUH.

6. Perucrpanus u3iaydeHus NpUPOIHBIX MUHEPAJIOB U ITPOAYKTOB.
Jlabopamopusie pabomot u onvimul

1. Ha6JIIO,Z[eHI/IC CILTIOIIHBIX M JTUHEHYATHIX CIICKTPOB U3JTYUCHUS.



2. HWccnenoBaHue TpEKOB: HM3MEPEHME SHEPrUM 4YacTHULBI 110 TOPMO3HOMY IyTH (IO
dororpadusim).

3. 3Mmepenue paguoakTUBHOTO (oHa.
IHoBTOpHTEIHLHO-00001AKOIIUI MOLYIb

[ToBTOpPHUTENEHO-0000IIAOIINK MOTY b TPEIHA3HAYCH ISl CHUCTEMATH3aIluu B 0000IIeHus
IpEeaAMETHOI'O0 COACPIKAHUS U OIIbITAa ACATCIbHOCTH, HpI/IO6peTéHHOI‘O IIpH U3YYCHUH BCECIro Kypca
¢bu3ukn yriayOon€HHOTO YpOBHS, a TakkKe JUIs MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY
9K3aMEHY MO (pU3UKe.

B nporecce m3ydeHusi 1aHHOTO MOJYJSl PEAM3YIOTCS W TOJIYYarOT JalIbHEHIIee pa3BUTHE
y4ueOHbIe JIeHCTBHS, OOECIEUMBAIONINE JOCTIDKEHHE TPEIMETHBIX U  METalpeaMEeTHBIX
pe3ynbpTaToB 00y4YeHHs, (pOpMUpOBAaHME €CTECTBEHHO-HAYYHOW TPAMOTHOCTHU: OOBSICHEHHUE H
OTIMCaHUE SIBJICHUI HAa OCHOBE MPUMEHEHHUS (PU3NYECKUX 3HAHUU, UCCIIEIOBATEIBCKUE ACUCTBUS
(BBIABM)KEHUE TUIIOTE3, NMOCTAHOBKA 1€MW W TUIAHUPOBAHUE WCCIIEAOBAHUS, aHAIU3 JAHHBIX U
MOJTy4YeHHUE BBIBOJIOB).

DopMOI OCBOEHHS MOZYJIA SIBISETCS MIPAKTUKYM, IPOTPaMMa KOTOPOTO BKJIFOYAET:

— peuieHue 3a7ay, OTHOCAIIMXCS K Pa3IMYHBIM pa3fiesiaM U TeMaM Kypca (pU3uKHu, B TOM 4YHUCIIe
3aJa4, MHTErPUPYIOLIUX COAEPKAHUE PA3HBIX Pa3JIeNOB;

— BBITIOJTHEHUE JTA0OPATOPHBIX padOT M OMBITOB (BKJIOYas pabOThl M OMBITHI U3 MEPEeUHEH K
paszgenaM Kypca) B YCIOBHSX CaMOCTOSITENIHOTO IIAHUPOBAHUS IMPOBEACHUS HMCCIEIOBaHUS,
BBIOOpA 1 0O0CHOBAHMSI METO/[a U3MEPECHHUS BEIMYHH, COOPKU IKCTIEPUMEHTAIBHOW YCTAHOBKH.

IIJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHWSI YUEBHOT'O TIPEJIMETA
«®U3NKA» HA YPOBHE OCHOBHOT'O OBIIET'O OBPA3OBAHMUS
(YTJIYBJEHHBIN YPOBEHD)

OcBoenne yuebHoro mnpeamera «®Pusnuka» Ha YpPOBHE OCHOBHOTO 00Iiero obOpa3zoBaHUs
(yrnyOnéHHbI  ypOBEHB) JOJDKHO OOECHeurBaTh JIOCTHXKEHUE CIEAYIOIUX JIMYHOCTHBIX,
MeTanpeIMEeTHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3Y/IbTAaTOB.

JIMHHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe 6ocnumanue:

— MpOsIBJICHUE MHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCHHMCKOHN (pu3MuecKon
HayKH;

— IIEHHOCTHOE OTHOIIEHHUE K JOCTH)KEHHUSIM POCCUICKHUX YYEHBIX - (PU3HKOB.
I'pasxcoanckoe u dyxoeno-upascmeennoe ocnumanue:

— TFOTOBHOCTH K AKTMBHOMY Y4YaCTHIO B O6CY)K)1€HI/II/I O6H_[eCTBeHHO 3HAYUMBIX U OTHUYCCKHX
HpO6J’ICM, CBA3aHHBIX C ITPAKTHYCCKUM IPUMCHCHUCM JIOCTIDKCHHUI (1)I/I3I/II(I/I;

— OCO3HAHUEC BA’)KHOCTH MOPAJIbHO-3TUYCCKUX NTPUHIHUIIOB B ACATCIIbHOCTU y‘IéHOFO.
Jcmemuueckoe eocnumanue:

— BOCIIPUATHEC I3CTCTHUYCCKUX Ka4YCCTB (I)I/ISI/IIICCKOI\/'I HAaYKH: eé rapMOHHUYHOI'0 MOCTPOCHUA,
CTPOroCcTu, TOYHOCTH, JIAKOHUIHOCTH.



l[ermocmu HAYYHO020 NO3HAHUA:

— OCO3HAHHUE EHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
pa3BUTHUS TEXHOJOTUM, BAXKHEHUIIIEH COCTABIIAIONIEH KYJIbTYpBI;

— OpHUEeHTalusi B JCATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS IIPUPOLBL;

— pa3BUTHE HAYYHOU JH0003HATEIBLHOCTH, HHTEPECA K UCCIIE0BATEIBCKON 1€ TEIILHOCTH.
Dopmuposanue Kynbmypol 300p06ba U IMOUUOHATLHO20 O1AZONONYYUUA:

— OCO3HaHHUE LIEHHOCTH 0€3011acHOro 00pa3a *H3HH B COBPEMEHHOM TEXHOJOIMUECKOM MHUPE,
BaXKHOCTH IIPAaBUJI O€30MACHOrO MOBEJCHUS HAa TPAHCHOPTE, HAa JIOPOrax, C NIEKTPUUYECKUM U
TEIJIOBBIM 00OpY/IOBAaHUEM B JIOMAILIHUX YCIIOBHUSX;

— cOopMHPOBAHHOCTh HaBbIKA pe(IeKCHHU, TPU3HAHKUE CBOETO MpaBa Ha OIIMOKY M TaKOTO Ke
IpaBa y Ipyroro 4ejaoBeKa.

Tpyooeoe éocnumanue:

— AKTUBHOE y4aCTHE B PEIICHUU MPAKTHYECKUX 3a7a4 (B paMKaX CEMbH, IITKOJIbI, TOPOJa, Kpas)
TEXHOJIOTHYECKON W COIMAIbHOW HANPABJIICHHOCTH, TPEOYIONMMX B TOM 4YHCIE W (PU3UUECKHUX
3HAHWI;

— HMHTEpEC K MPaKTUYECKOMY U3yUeHHIO Mpodeccui, CBI3aHHBIX C PUIUKOM.
IKonozuueckoe eocnumanue:

— OpHUEHTalMs Ha IMpuUMeHeHue (U3MUecKUX 3HaHWM i1 peleHus 3axady B oOnactu
OKpY’Karolllel cpefpl, MIAaHUPOBAHUS MOCTYNKOB M OLEHKH MUX BO3MOXKHBIX TMOCIEACTBHUM IS
OKpYKarollenl Cpeibl;

— OCO3HaHHe IM00aTBFHOTO XapaKTepa KOJIOTUYECKUX MPOOIeM U IMyTel UX peleHusl.
Aoanmayusa 00yuaruie2oca K UsMEeHAUWUMCA YC108UAM COYUAIbHOU U RPUPOOHOIL CPedbl:

— l'IOTpe6HOCTb BO BBaHMOHCﬁCTBHH IIPHU BBITNIOJTHCHHUHU I/ICCJ'IeI[OBaHI/Iﬁ H IPOCKTOB (1)I/ISI/ILIGCKOI7I
HAIpaBJICHHOCTHU, OTKPBITOCTH OIIBITY U 3HAHUAM APYIUX;

— HOBBIIICHUC YPOBHS CBOCH KOMIIETEHTHOCTH qUCpe3 MPAKTUICCKYHO NCATCIIbHOCTD,

— TOTpeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHWUN, YMEHHUU (OPMYIHPOBATH WJIECU, MOHATHUA,
TUINOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

— OCO3HaHHC I[C(bI/II_[I/ITOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEHN B 001aCTH (1)I/ISI/IKI/I;
— IJIAHUPOBAHUEC CBOCTO PA3BUTH B HpI/IO6peTeHI/II/I HOBBIX (1)H3I/I‘ICCKI/IX 3HaHPII>i;

— CTPCMIJICHUC aHAJIM3UPOBATh U BBIABJIATH B3aUMOCBA3U IPUPOLIL, 06H_ICCTB8. N 5KOHOMHWKH, B
TOM YHCJIC C UCIIOJIb30BAHHUCM (1)I/I3I/I‘IeCKI/IX 3HaHHI>i;

— OIIEHKA CBOMX JICHCTBUH ¢ yuéTOM BIUSHUS HA OKPYXKAIOLTYIO CPEly, BOBMOYKHBIX TTI00ATBHBIX
OCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATHI

YHuBepcaibHbIe IO3HABATEIbHbIE 1eiCTBUS



ba3zoevie nocuueckue oeiicmeu:

— BBIIBJIIATh M XapaKTEpPH30BaTh CYIIECTBEHHBbIC TPU3HAKHM OOBEKTOB  (SIBJICHUNN);
KJIaccu(pUIpOBaTh UX;

— BBIABJIAITH 3aKOHOMCPHOCTH U HNPOTUBOPCHUA B pPaCCMATPUBACMBIX (baKTaX, JaHHBIX U
Ha6JIIO[[eHI/I$IX, OTHOCAIINXCA K (1)I/I3I/I‘I€CKI/IM SABJICHUSIM,

— BBIABJIATH IPUYIUHHO-CJICACTBCHHBIC CBA3H IIPU U3YUCHUUN (1)I/I3I/I'~I€CKI/IX SIBIICHUH U IMpOLCCCOB;
ACJIaTh BBIBOJbI C UCIIOJB30BAHUEM JACAYKTHUBHBIX U HHAYKTHUBHBIX yMO33.KJ'IIO‘ICHPII>i, BbIABUI'aTh
THUIIOTE3bI O B3aUMOCBA3IX (1)I/I3I/I‘I€CKI/IX BCJINYHH,

— CaMOCTOSITEIPHO BBIOMpATh CHoOcO0 perieHus ydueOHOW ¢u3nYecKo 3amadu (CpaBHEHHUE
HECKOJIbKUX BapHUAHTOB pEIICHHs, BHIOOpP HAMOOJIEE MOIXOJAIIETO ¢ YYETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3zoevie uccneoosamenwvckue oeiicmeus:
— HCTOJIb30BaTh BOTIPOCHI KaK UCCIEA0BATEIHCKAN HHCTPYMEHT MTO3HAHUS;

— TPOBOAUTH MO CaMOCTOSTEIbHO COCTABICHHOMY IUIAHY OIBIT, HECIOXHBIH (PU3NUECKH
AKCIEPUMEHT, HEeOO0IbIIIOE HCCiel0BaHne (PU3NYECKOTO SIBICHHUS;

— OIICHMBAaThb Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh HH(POpPMAIMIO, IOIYYEHHYIO B XOJ€
WCCIEA0BaHUS WM SKCIIEPUMEHTA;

— CaMOCTOSITeNIbHO (POpMYNIHpOBaTh 000OIIEHUS U BBIBOJBI MO pPe3ylbTaTaM MPOBEAEHHOTO
HaOJI0ICHU S, OTIBITA, UCCIICIOBAHMUS,

— TMPOTHO3MPOBATh BO3MOYKHOE NaylbHEHIIee pa3BUTHE (U3NYECKUX IPOIECCOB, a TaKKe
BBIJIBUTATh MIPE/IIOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHSIX M KOHTEKCTaX.

Paboma c ungpopmayuei:

— MPUMEHSTH Pa3IMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI IIPH MOUCKE U 0TOOpe nH(OpMaLIUU
WM TaHHBIX C YUETOM MPEUI0KEHHON yueOHOM (u3nuecKko 3a1auu;

— aHaJM3UpPOBaTh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATHh HH(DOPMALIUIO PA3IMYHbBIX BUIOB U
(dbopM mpecTaBICHHUS;

— OIICHUBATh HaAEKHOCTH I/IH(1)OpMaI_II/II/I 0 KpUTCpUAM, IPCIIOKCHHBIM YUYHUTCIEM HWIIH
C(bOpMyJ'II/IpOBaHHBIM CaMOCTOATCIIBHO,

—  CaMOCTOATCIBHO BBI6I/Ip8.TB OIITUMAJIbHYIO (I)OpMy IpCaACTaBJIICHUA I/IH(I)OpMaL[I/II/I n
WIUIFOCTPUPOBATL PCIIACMbIC 3aa4 HCCIIOKHBIMH CXEMAaMH, AWarpaMMaMu, HHOU Fpaq)HKOﬁ nu
nux KOM6I/IH3.I_II/I$IMI/I.

YHuBepcajibHble KOMMYHUKATHBHBIE 1€ CTBUS
Obwenue:

— B XoJie 00CyXJeHHsl y4eOHOro marepuaia, pe3yiabTaToB JabOpaTOpHBIX pabOT M MPOEKTOB
3aJaBaTh BOINPOCH! IO CYIIECTBY OOCY)XJAaeMOW TeMbl M BBICKA3bIBaTh MJICH, HAIleJICHHbIE Ha
peleHue 3a1auu 1 rnojiep kanue 01aroxenaTeIbHOCTH OOIEHMS;

— COIIOCTABJISITh CBOU CYXXACHHUA C CYXKACHHUAMU NPYIruxX Y4aCTHUKOB AuaJIora, 06Hapy>KI/IBaTL
pas3iiniaue u CXoACTBO HOSHHHﬁ;



— BbIpaXaTb CBOXO TOYKY 3pCHHA B YCTHBIX U MIMCbMCHHBIX TCKCTAX,

— MyOJUYHO MPEJCTaBIATh PE3YJIbTAThl BBITOJHEHHOTO (PU3MYECKOTO OMbITA (IKCIIEPUMEHTA,
HCCIIEI0BaHUs, IPOEKTA).

Coemecmuasn oeamenbHoCmb (COMPYOHUYECHE0):

— IOHUMAaTh U HCHOJb30BaTh MPEUMYLIECTBA KOMAaHIHOM M MHAWBHYaJIbHOM pabOThI MpHU
pELIeHUH KOHKPETHON (pU3NUYECKOM nMpoOiIeMbl;

— MPUHUMATH IIEITM COBMECTHOM JICATEIILHOCTH, OPTaHU30BBIBATH JCHCTBUS 10 €€ TOCTHKEHUIO:
pacmpenensiaTb poJid, OOCYXIaTh MPOIECChl W Pe3yabTaThl COBMECTHOM paboThl; 0000ImIaTh
MHEHHUS HECKOJILKHX JTIOJICH;

— BBIIIOJJHATH CBOKO 4YacCThb pa6OTBI, AOCTHUIrasgd Ka4€CTBCHHOI'O pcE3ylibTaTa II0 CBOEMY
HAIIpaBJICHUIO 1 KOOPAUHUPYS CBOU I[GﬁCTBI/ISI C ApYruMH 4JI€HaMU KOMaHBbI;

— OIIEHMBAaTh KA4yeCTBO CBOEr0 BKJIAJa B OOIIUI MPOAYKT MO KPUTEPHSIM, CaMOCTOSTEIHHO
chopMyIUPOBAaHHBIM YYACTHUKAMU B3aUMO/ICHCTBHUS.

YHuBepcanbHbIe peryJsaTHBHbIE 1€l CTBUA

— BBISBJIATH NMPOOJEMBbl B JKU3HEHHBIX U YUEOHBIX CHUTYyalUsiX, TPEOYIOUIMX [UIsl peUIeHUs
(buznyecKux 3HaHUI;

— OPUEHTHPOBATHCS B PA3IUYHBIX NOIXOJaX MPUHATHUS pEelIeHU (MHAUBUAYATbHOE, TPUHATHE
perieHus B TpymIe, IPUHATHE PEIISHUN TPYIIIO);

— CaMOCTOSITENIbHO COCTAaBJISATh AJITOPUTM peleHus! (u3nUecKoi 3a]jaun UITH TIJ1aH UCCIIEJOBaHUS
C y4y€TOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
npeiaraéMble BapuaHThl PelIeHUl;

— JlenaTh BBIOODP U OpaTh OTBETCTBEHHOCTH 3a pPEIICHUE.
Camokonmpons (pegnexcus):
— JIaBaTh a/ICKBaTHYIO OIIEHKY CUTYallUU U MpeiaraTh miaH e€ U3MeHEeHMUS,

— OOBSICHATh NPUYMHBI JOCTHXKEHMS (HEIOCTHIKEHUS) PE3yJIbTaTOB JAEATENBbHOCTH, J1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

— BHOCHTb KOPPCKTHBBI B JACATCIBHOCTDL (B TOM 4YHCJIC B XOJ BBbIIIOJIHCHHUA (i)I/I3I/I‘ICCKOFO
HCCICOOBAaHHUA HIIN HpOGKTa) Ha OCHOBC HOBBIX O6CTOHTCJ’II>CTB, HU3MCHUBIINXCA CI/ITyaHPlﬁ,
YCTaAHOBJICHHBIX OIJ_II/I6OK, BO3HHUKIIIHNX pr,[[HOCTGfI;

— OIICHUBATh COOTBETCTBHE PE3YJIbTAaTa SN U YCIOBHSIM.
Dmouuonanvrvlil UHMENTIEKM:

— CTaBUTh CeOS HA MECTO APYroro 4ejioB€Ka B XOA€ CIopa WJIN JUCKYCCUHU HAa HAYUYHYIO TEMY,
IIOHUMATb MOTHUBLBI, HAMCPCHHUA U JIOTUKY APYTOTO.

Ilpunamue ceoa u opyzux:

— IpU3HABaTh CBOE MPaBO Ha OIMIMOKY NMPH pelIeHUH (GU3NUECKUX 33124 WIH B YTBEPKICHHUIX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ IIPABO JAPYIroOro.

HNPEAMETHBIE PE3YJIBTATbBI



7 kjaacce

[IpenmeTHbie pe3ynbTaThl HA YIIIYOJIEHHOM YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y
00yJaromuxcs yMEHHIA:

— HCIIOJIb30BaTh IIOHATHA: (1)I/I3I/I‘~I€CKI/I€ U XUMHWYCCKHUEC ABJICHUSA, Ha6JHOIIeHI/I€, SKCIICPUMCHT,
MOACIIb, TUIIOTE3a, €AWMHUIIbI (I)I/I3I/I‘~IGCKI/IX BCJIIMYMH, aTOM, MOJICKYJIa, arpCeraTHblC COCTOSAHUA
BelecTBa (TBEpAOE, JKHUJAKOE, Ta3000pa3HOE); MEXaHMUYECKOEe JBM)KEHHE (PaBHOMEPHOE,
HEpaBHOMEpHOE, MpPSIMOJMHEHHOE), TPAaeKTOPHs, pPaBHOJICHCTBYIOIIAs CHJI, Jedopmanus
(ympyrasi, maacTU4YecKas), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

— VYBEpPEHHO pa3nuuath sBiaeHUs (auddy3us; TEmIoBOe ABMKEHUE YaCTHI[ BEIIECTBA;
paBHOMEpHOE JBW)KCHUE; HEPaBHOMEPHOE [IBIKCHHME, WHEPIHs; B3aMMOJICHCTBHE TEII;
paBHOBeCHE TBEPJBIX TEJ C 3aKPEIIEHHOW OCHIO BpAIllEHHUS, Tepeaada JaBJICHHUS TBEPIBIMU
TeaMHU, JKUJIKOCTSAMH W Tra3amu; arMoc(epHoe [aBlieHHe;, IIJITaBaHUE TeJ, MPEBPAIICHUS
MEXaHUYECKOW SHEPTHH) MO OINHUCAHMIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PU3NYECKOE SBICHUE;

— pacrno3HaBaTh MPOSBICHUE M3YyYEHHBIX (QU3NYECKUX SIBICHUN B OKpYXKaIOUIeM MUpE (B TOM
yuciie pu3ndeckue sIBICHNS B IPUPOJIe: TPUMEPHI IBUXKEHUS C Pa3IMUYHbIMHU CKOPOCTSMH B )KMBOM
Y HEXXUBOU MPUPOJIE; AEHCTBUE CUII TSKECTH, TPEHUS, YIIPYTOCTH B IPUPOJE U TEXHUKE; BIUSHUE
aTMOC(epHOro /JaBJieHUs! Ha >KMBOM OpraHU3M; IUIaBaHHE pbIO; phlYaru B TeJ€ YeJOBeKa), MpU
3TOM MEPEBOAUTH MMPAKTUYCCKYIO 3aaagy B yqe6Hy10, BBIICIISITH CYHICCTBCHHBIC
CBOMCTBA/MpU3HAKU (PU3NYECKUX SBIICHUI;

— ONHCHIBATh M3y4YCHHBIE CBOMCTBA Tel U (PUIUUECKHE SIBJICHUS, HCIONb3YysSd (U3NYECKUE
BEJTMYMHBI (Macca, 0O0BEM, IUIOTHOCTh BEILECTBA, BpPEMs, IyTh, CPEAHSISI CKOpPOCTb, CHJIA
YIOPYrocTH, CUJia TSDKECTH, BEC Tejla, cujla TPEHUs, JaBjieHHe TBEPAOIO Tenla, JaBJI€HHE CTOJ0a
KUJKOCTH, BBITAIKUBAIOLIAs CHUJIa, MEXaHWYecKas pabdoTa, MOIIHOCTb, IJICHYO CHUJIbI, MOMEHT
CWiIbl, KO3(G(UIMEHT IOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHYeCKass U NOTEHLHUAIbHAs
SHEprus); Mpu ONKUCAHUU MPABUIBLHO TPAKTOBATh (PU3UUYECKUN CMBICT HCIIOJIb3YEMbIX BEIMYUH,
uX 0003HauEHUS U eUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOJUTh (POPMYIIbI, CBSA3BIBAIOLIUE TAHHYIO
(bu3MYECKyI0 BETUYHUHY C JAPYTUMHU BEIMYMHAMMU, CTPOUTH I'papUKH U3y4EHHBIX 3aBHCHUMOCTEI
(bu3NYeCKUX BETNYHH;

— XapaKTepH30BaTh CBOMCTBA Tes, (U3MYECKUE SBJICHHS W MPOIECCHI, HCIONb3Yys IMpaBHIa
CIIOXEHHsI CUII (BJIOJIb OJHOM MpsiMOif), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, IPaBHUIIO
paBHOBecHS pblyara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHHMYeCKOH
SHEpruy; TMpPU OBTOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aMUCBIBATH €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

— CTPOUTH MPOCTHIE (PU3NUECKHUE MOJICITH PEAbHBIX 00HEKTOB, IPOIECCOB U SIBICHUMN, BHICIATD
MpPU 5TOM CYIIECTBEHHbIE W BTOPOCTENECHHBIE CBONCTBA OOBEKTOB, MPOIECCOB, SBICHUI;
MPUMEHSATHh (PU3MYECKre MOJENH ISl 0OBACHEHUS (PU3UUECKUX MPOLIECCOB U PEIICHUs YIeOHBIX
3a/]ad4;

— OOBICHATH (I)I/I3I/I‘-ICCKI/IC SABJICHUSA, TPOUECCHI U CBOIMCTBa TCJI, B TOM YHCJIC B KOHTCKCTC
CI/ITyaI_II/Iﬁ MPAKTUKO-OPUCHTHUPOBAHHOTO XapaKTCpa, U PCIIATh KAYCCTBCHHBLIC 3aJladyv, B TOM
quCie Tpe6yIOIJ_II/IC YHUCJICHHOTO OLICHUBAHU XapaKTCPHBIX 3HAYCHUH (I)I/I3I/I‘-ICCKI/IX BCJIMYWH, ITPpU
9TOM BLI6I/IpaTB AACKBATHYIO (I)I/ISI/I‘{CCKYIO MOJCJIb, BBIABIIATH NPUYNHHO-CIICACTBCHHBIC CBA3U U
BBICTpanuBaTh JIOTUYCCKYHO MLCIIOYKY paccy;x;[eHHﬁ C 01'[0p0171 Ha H3YYCHHBLIC CBOMCTBA
(1)I/I3I/ILICCKI/IX ﬂBHCHHﬁ, (I)I/ISI/I‘-ICCKI/IG 3aKOHBbI, 3dKOHOMCPHOCTHU U MOJCIIN,



— pemarth pacy€THbIe 3a1a4uM (B 2—3 IEHCTBHSA) 10 U3y4aeMbIM TeMaM Kypca (pHU3UKH, BEIOUpast
aJIeKBaTHYI0 (U3WYECKYI0 MOJEb, C HCIOJb30BAHUEM 3aKOHOB U (POPMyJ, CBS3BIBAIOIINX
¢u3nveckue BEIMYMHBI, 3alUCBHIBATh KPAaTKOE YCIOBHE W pa3BEPHYTOE pEIICHUE 3a/auH,
BBISIBJIATH HEAOCTAIONIME MM W30BITOYHBIE JaHHBIE, 0OOCHOBBIBATH BHIOOpP METOAA pEIICHUS
3aJlauM, MUCIIOJIb30BATh CIIPABOYHBIE JAaHHBIE, NMPOBOJUTH MaTeMAaTUYECKHE MpPeoOpazoBaHus U
pacu€rhl, OLEHMBATH PEATUCTUYHOCTH IOJYYCHHOTO 3HAYEHUS (U3NYECKON BEIUYMHBI U
OTIPENIENATh Pa3MEPHOCTH (PU3MUECKON BEIMYHMHBI, TIOJTYUYEHHOW IPH PEIICHUH 33/1a4H;

— pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO PELIUTH MPHU MOMOLIM (PU3HUECKUX METOJIOB, U
npeaiaraT OpPUEHTUPOBOYHBIN CIOCOO pPELIEHUs; B ONMCAHWU HCCIIEJOBAaHUS pPaclo3HaBaTh
IIPOBEPsIEMOE MPEATON0KEHUE (TUTIOTE3Y), HHTEPIIPETUPOBATH MTOJIyYEHHBIH PE3yIbTaT;

— TPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3NYECKUX SIBICHUH WM (PU3NYECKHX CBOMCTB Tell
(muddy3us, TemioBoe paclIUpeHHe TIa30B, SBIEHUE WHEPIUH, W3MEHEHUE CKOPOCTH IIpH
B3aUMOJICHICTBUM TeJ, MepeAaya JaBJiCHUsS >KUIKOCTbIO M Tra3oM, MPOSIBICHHUE JEUCTBUS
aTMOC(EepHOro JaBJICHUs, JAEUCTBUE MPOCTHIX MEXaHU3MOB): (POPMYIUPOBATH MPEANOIOKEHHUE
(rumoTe3y) 0 BO3MOXKHBIX pe3ylibTaTaXx HaOJIOJIEHUH, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY U3
n30bITOYHOTO Habopa 060pyAOBaHUS U HOPMYIUPOBATH BHIBObI;

— IMPOBOAUTH TIPAMBIE KW KOCBCHHBIC HW3MCPCHUA (i)mnqecxnx BCIIMYNH (paCCTOHHI/IC,
MIPOMEKYTOK BpEMEHH, Macca Tena, 00bEM Telna, CHila, TeMIIepaTypa, TUIOTHOCTh JKUAKOCTH U
TBEPAOTO Teja, CHJa TPEHUS CKOJBXKCHHUS, JaBJICHUE BO3JyXa, BBITAJIKHABAIOIIAS CHJIA,
JefcTByIONas Ha MOTPYXKEHHOE B )KUJIKOCTh TEJ0, KOAPPHUIIMEHT MOJIE3HOTO AEHCTBUS MPOCTHIX
MEXaHU3MOB) C HCIIOJIb30BAHUEM AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB; 0OOCHOBHIBATH BHIOOD
METO/la W3MepeHHs, (UKCUPOBATh MOKa3zaHWs NPUOOPOB, HAXOAWUTH 3HAUEHUE H3MEPSEMOM
BEJIMYMHBI C TIOMOIIBIO YCPEIHEHUS Pe3yIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATh MOTPEIIHOCTh
U3MEPEHMUI;

— TPOBOJUTH HECTOXKHBIE AKCIEPUMEHTAJIbHbIE HCCIEIOBAHUS 3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCUMOCTH ITyTH PABHOMEPHO JBHKYIIIETOCS TEJIa OT BPEMEHH JIBUXKEHUS Teja; CHIIbI
TPEHUS CKOJIBKEHHSI OT CUJIbl HOPMAJIBHOT'O JIaBlIeHUs, KadyecTBa 00pabOTKH MOBEPXHOCTEN Tell U
HE3aBUCHUMOCTH CHJIBI TPEHHs] OT IUIOMAAH CONPUKOCHOBEHHS TEJ; CHIIBI YIPYrOCTH OT
YAJIUHEHUS] MPYXUHBI, BBITAJKUBAIOMIEH CHIBI OT 00bEMa MOrpY:KEHHON YacTH Tela U OT
IUIOTHOCTH KHUJAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TJIYyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJIO; YCIOBUH TIaBaHMsI T€Jl, YCIIOBUN paBHOBECHsI phluara v 0J0KOB): COBMECTHO C
yuuteneM (QopMyIHpOBaTh 3aJady M THIIOTE3y HCCIEIOBaHUS, CaMOCTOSTENbHO TUIAHUPOBAThH
UCCIIeIOBAaHUE, CAMOCTOSATEIBHO COOMPATh HKCIEPUMEHTAIbHYI0 YCTAHOBKY C MCIOJIb30BaHHEM
WHCTPYKIUH, TPEJCTABIATh MOJy4YEeHHbIE 3aBUCUMOCTH (PU3UYECKHUX BEJIUYUH B BUJAE TaOIUI] U
rpaduKoB, OLICHUBATH MMOTPEIIHOCTH, JIEJIaTh BBIBOJBI [0 pE3yabTaTaM HCCIEIOBaHUS;

— coOiwojath TpaBUa TEXHUKH O€30MacHOr0 Tpyda mpu paboTre ¢ J1abopaTOpHBIM
obopynoBaHuEeM;

— YKa3bIBaTh MPUHIMIIBI JEWCTBUS NPUOOPOB M TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOMLIAIOIINECS COCYIbl, OapoOMeTp, pblyar, MOABWXHBIA U HETOABWXKHBIN OJIOK,
HAKJIOHHAsI IIJIOCKOCTH;

— XapaKTepu30BaTh NMPHUHIMIIBI JIEHCTBUS M3Y4EHHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX ITPOLIECCOB € ONIOPOM HAa UX ONUCAHHUS (B TOM YHCJIE: OAUIUIHUKH, YCTPONUCTBO
BOJIOIIPOBOJIA, THUIPABIMYECKHI TIpecc, cu(OH, MaHOMETP, BHICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIOJIb3ysl 3HAHUS O CBOIMCTBAaX (PM3MYECKUX SBJICHUN U HEOOXOAUMBbIE (PU3UUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;



— HCHOJIb30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH HU3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TPUOOPOB W TEXHOJOTHYECKHX IMPOIECCOB TPU PEHICHHH Y4eOHO -
MPaKTUYECKUX 3aJ1ay;

— TPUBOJUTH PUMEPHI / HAXOAUTh HHPOPMALIMIO O MPUMEPaX MPAKTUYECKOTO UCIIOIb30BaHUS
(bu3HYECKUX 3HAHWUI B TIOBCEIHEBHOW KU3HU JIJIsl 00ecrieueHrs 0€30TIaCHOCTH TPY OOPAIEHUH C
npubopaMu MW TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBbS M COONIOJCHHS HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIIECH Cperie;

— OCYIIECTBIISATH OTOOP UCTOYHUKOB MHPOpMALUH (PU3HUECKOTO coaepKaHus B ceTu MHTepHeT,
CaMOCTOSITEIIEHO (OPMYIUPYS] TIOMCKOBBIA 3alpoC, Ha OCHOBE MMEIOIIMXCS 3HAHUH U MyTEM
CpPaBHEHMSI  pPA3JIMYHBIX  HMCTOYHUKOB  BBIACHATH  HMHGOpMaLNIO, KOTOpas  sIBJIsSETCS
MIPOTUBOPEYNBOM MM MOXKET ObITh HEJOCTOBEPHOIA;

— MHCIOJIb30BaTh IPU BBINOJHEHWH YYEOHBIX 3a/JlaHUil HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bu3NUecKoro cojepxaHus, CIpaBOYHbIE MaTepuaybl, pecypcbl cetu IHTepHeT; BianeTh
npuéMaM KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs HMH(POpPMAMKU W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

— CO31aBaTb CO6CTB€HHBIG KpaTKI/Ie IIMCBMCHHBIC H yCTHLIe COO6H.[€HI/I$[ Ha OCHOBC 2—3
HCTOYHUKOB MH(MOpMalnu (HU3HUECKOTO COJIEp>KaHUsl, B TOM YHUCIE MyOIMYHO JelaTh KpaTKHe
COOOIIEHUsT O pe3ylbTaTaX IPOEKTOB WM YYCOHBIX HCCIAEAOBAaHUMN; MPU ITOM TPaMOTHO
WCI0JIb30BAaTh M3yYEHHBIN MOHATUNHBIA ammapaT Kypca (DU3MKH, CONPOBOKIATh BBICTYIUICHHE
MpEe3EHTALNEH;

— TIpU BBITIOJIHEHUH Y4eOHBIX MPOEKTOB U MCCIEAOBAHUN paclpeeiTh 00s13aHHOCTH B TPYIIIE
B COOTBETCTBHM C IOCTaBJICHHBIMHU 3aJauaMi, CJIECIUTh 3a BBINOJHEHHWEM IIJlaHa JEeWUCTBUH,
aJIecKBaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JIEATENBHOCTh TPYIIBI; BBICTPaUBaTh
KOMMYHHMKATHBHOE B3aMO/ICHICTBUE, YUUTHIBAsi MHEHUE OKPY)KAIOILIKX.

8 kiacc

[IpenMeTHbIe pe3ynbTaThl Ha YIIyOJIEHHOM YPOBHE JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTD Y
00yyaroumxcs yMeHHIA:

— HMCIOJIb30BaTh MOHATHUS (Macca U pa3Mepbl MOJICKYJI, TETIOBOE JBMYKEHHUE aTOMOB M MOJICKYIT,
arperaTHbIC COCTOSHUSI BEIIECTBA, KPUCTAUNIMUECKHE W aMOpQHBIC Teia, HACHIMICHHBIA U
HEHACBIIEHHBIN Map; clOCOObI N3MEHEHUSI BHYTPEHHEH SHEPrHH; AJIEMEHTAPHBIN SIEKTPUUECKUIN
3apsill, TPOBOJHUKH, TOJTYIPOBOJAHHUKH, JAUAIEKTPUKH, HMCTOYHUKH TMOCTOSHHOTO TOKa,
ANIEKTPUYECKOE M MarHUTHOE IOJIS; ONTHUYECKasi CUCTEMA); UCTOYHUKH CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, M CUMBOJIMYECKUI S3BIK (PU3UKH MPHU PEIICHUH Y4eOHBIX M MPAKTHUECKUX
3a1a4;

— YBCPCHHO pPas3jinvdaThb SBJICHUA (TeHJ’IOBOG pacIIupeHucC (C)KaTI/IC), TCIIJIOBOC PABHOBCCHUC,
MMOBEPXHOCTHOC HATAXKCHUC, CMAYMWBAHUC, KAIIWIUIAPHBIC ABJICHUA, UCIIAPCHUEC, KOHJACHCAIIU,
IUIaBJICHUE, KPUCTAJIM3alusd, KHUIICHUC, CITOCOOBI TCIUIONICpeaAaIn (TCHJIOHPOBO,HHOCTB,
KOHBCKIIUAI, I/I3J'Iy‘IeHI/Ie); TCIUIOBBIC TIOTCPH, IJICKTpHU3ALUA TCI, B3aUMOJCHCTBHE 3apsa0B,
JIENCTBUSA QJICKTPUYICCKOTO TOKa, KOPOTKOC 3aMBbIKAHHUC, B3aUMOJCHCTBHE MAar"HuToOB, JIeicTBHE
MAr"avTHOI'O IIOJIsI Ha MPOBOAHHK C TOKOM), HpHMOHHHCﬁHOC PacnpoCTpaHCHUC, OTPAKCHUC U
MMPEIOMIICHUC CBCTA, IIOJIHOC BHYTPCHHEC OTPAKCHUEC CBCTA, PA3JIOKCHUC Oeoro ceera B CIICKTP
H CJIOKCHUC CIICKTPAJIbHBIX IBETOB IO OITMCAHUIO X XapAKTCPHbIX CBOICTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘-IGCKOG SIBJICHUC,



— pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MYECKHX SBICHUN B OKpY)KalOIIeM MHUpe (B TOM
yrcie (Gpu3nyuecKue sBICHHUS B MPUPOJE: MOBEPXHOCTHBIC U KANWJUISIPHBIC SBICHHUS B MPHPOJIE,
KpUCTaJUIbl B mpupopae, wusnydenue CoiHIA, 3aMep3aHUe BOJOEMOB, MOPCKUE OpH3bI,
o0pa3oBaHue poChl, TyMaHa, UHEs, CHETa; 3JIEKTPUUECKUE SIBJICHHS B aTMOC(epe, 3IIEKTPUUIECTBO
KHUBBIX OPraHU3MOB; MarHUTHOE IoJie 3eMJIH, Apei( MOIIOCOB, POJIb MAarHUTHOTO TOJS JUIS
KU3HU Ha 3emiie, TMOJSIPHOE CHSIHWE), LIBETa TEJ, ONTHYECKUE SBJICHHUS B MPHPOJIE TPU ITOM
MEPEBOANUTH MPAKTUYECKYIO 33[a4y B Y4E€OHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA/TPHU3HAKU
(bU3NIECKUX SBICHUIA;

— OIIMCBHIBATh W3YYEHHBIC CBOMCTBA TeNl W (U3MUECKUE SIBICHHS, UCTONB3YS (u3muecKue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI 3HEPIUsl, KOJIUYECTBO TEIUIOTHI, paboTa rasa, yJaenbHas
TEII0EMKOCTh BELIECTBA, y/AeIbHas TEIUIOTa IUJIABJIEHMs, yAelIbHas TEeIIoTa MapooOpa3oBaHus,
yJeIbHas TEeIJIoTa CrOpaHus TOIUIMBA, KOA(PGUIIUEHT MOJIE3HOTO AECWCTBUS TEIJIOBOW MAaIlIUHBI,
OTHOCHUTEIIbHAs BJIAXKHOCTh BO31yXa, OJJIEKTPUYECKUH 3apsj, CHJIA TOKA, DSJIEKTPUYECKOE
HanpspKeHUe, COMpPOTHBIIEHUE NMPoBOAHMKA, D/IC B LeNM MOCTOSHHOTO TOKA, AJIEKTPUYECKOE
yIEIbHOE CONPOTHBIICHUE BEIIECTBA, padOTa M MOIIHOCThH 3JIEKTPUUYECKOTO TOKAa), CKOPOCTbH
CBeTa, MOKa3aTesb MPEJIOMIICHUS CPEeJibl); MPHU ONMHCAHUU MPAaBUIBHO TPAKTOBATh (PU3NUYECKUI
CMBICTT HCIIOJIBb3yEMbIX BEIMYMH, X 0003HAYEHUS U €AMHUIIBI PU3NUYECKUX BEJIUYUH, HAXOJUTh
(GbopMyIibl, CBS3BIBAIONINE JaHHYIO (U3UYECKYIO BEIUYMHY C JIPYTUMHU BEIUYUHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

— XapaKTepUu30BaThb CBOMCTBA TECJI, (1)I/ISI/I‘IeCKI/Ie ABJICHUSA W MPOLECCHhI, UCIIOJIB3yd OCHOBHBLIC
MOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOW TEOpPUHM CTPOEHUS BEIIECTBA, YPaBHEHHUE TEIJIOBOTO
OanaHca, 3aKOH COXpaHEHHsI JIEKTPUYECcKoro 3apsija, 3akoH KyrnoHa, MpUHLIMI CyNeprno3uliuu
ANEKTPUYECKUX ToJieH, 3akoH Oma s ydacTka nenu, npaBwia Kupxroda, 3akon Oma mis
MoJHOM 1enu, 3akoH Jlkoyns—JIeHna, 3aKOH COXpaHEHUs] SHEPruHU, 3aKOHBI OTPaKEHUs W
MIpeIOMIIEHHUS CBETa, (POPMYIly TOHKOM JIMH3bI; IPU ITOM pa3IU4aTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA U €r0 MaTeMaTU4YeCKO€E BhIPAKEHUE;

— CTPOUTH MPOCThIC (PU3UICCKUE MOJICITH PEATbHBIX 0OBEKTOB, MPOIIECCOB M SBJICHUM, BBIACIIATH
MPU OTOM CYIIECTBEHHBIE M BTOPOCTEIEHHBIE CBOMCTBA OOBEKTOB, MPOIIECCOB, SBICHUH;
MPUMEHATHh (PU3UICCKUE MOJIEH JUIsi OOBSICHEHUST (PU3NUYECKUX MPOIECCOB U PEIICHUS YICOHBIX
3a7a4;

— O0OBICHATH (bHSH‘ICCKI/Ie SIBJICHUS, ITPOLCCChI U CBOMMCTBA TCJI, B TOM YHCJIIC U B KOHTCKCTC
CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpad, WU pClIaTb KAaYCCTBCHHLIC 3a/laid, B TOM
YHUCJIC Tpe6onmI/Ie YHUCJICHHOI'O OICHUBAHUS XapPAKTCPHBIX 3HAUCHUH (I)I/ISI/I‘IGCKI/IX BCIIMYHH; IIpU
3TOM BLI6I/IpaTB AICKBATHYIO (1)I/I3I/I‘IGCKYI-O MOZCIIb, BBIABIIATL MPUYMHHO-CIICACTBCHHLIC CBA3U U
BbICTpanBaThb JIOTUYCCKYHO MLCIIOYKY paccymz[eHHﬁ C OHOpOﬁ Ha H3YYCHHBIC CBOIiCTBa
(1)I/ISI/ILICCKI/IX SIBJICHI/Iﬁ, (1)I/IBI/IIIGCKI/IG 3aKOHbI, 3dKOHOMCPHOCTHU U MOJCJIN,

— YBEpPEHHO pellaTh pacy€THbIE 3a/1a4u (C OMOpol Ha 2—3 ypaBHEHUs) M0 MU3y4aeMbIM TeMaM
Kypca (u3uku, BbIOMpas aJeKBaTHYIO (PU3MYECKYIO MOJIENb, C HCIOJIb30BAaHUEM 3aKOHOB W
(bopmyI, CBA3BIBAIOIINX (U3NYECKUE BEIMUMHBI; 3aIIUCHIBATh KPATKOE YCIOBUE U Pa3BEPHYTOE
pelleHrne 3aJa4yu, BBISIBISITH HEIOCTAIONINE WM U30BITOYHBIE JAaHHBIE, 0OOCHOBBIBaTH BHIOOD
METOJla PEILICHUs 3a/aud, MCIOJIb30BaTh CIPABOYHBIE JAHHBIC, TPUMEHSATH METOAbl aHAIN3a
pa3MepHOCTEH, HCIONb30BaTh rpaduueckue METOAbl  pelIeHus  3ajad, POBOAWUTH
MaTeMaTH4eCKHe MpeoOpazoBaHUs M PAcu€Thl, OILEHWUBATH PEATHCTUYHOCTH TMOIYYEHHOTO
3HaueHUs (PU3MYECKONW BEIWYMHBI W OMPENENATh Pa3MEPHOCTh (PUIUYECKOW BEIMYUHBI,
MOJYYEHHOU MpU pEelIeHUH 3aauH;



— pacmo3HaBaTh MpOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3HMUYECKUX METOJIOB, U
npeularaT OPUEHTUPOBOYHBIA CIIOCOO pEIIeHUs; B OMHCAHWU MCCIIEOBAHUS PACIO3HABATH
IIPOBEPSEMOE MPEATIONOKEHUE (TUIIOTE3Y), MHTEPIPETUPOBATDH ITOJIyYEHHBIN PE3yIbTaT;

— TPOBOJUTH ONBITHl MO HAOMIONEHUIO (PU3MUECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tel
(KanmMJUTApHBIE SIBJICHHSA, 3aBHCHMOCTH [ABJICHUS BO3AyXa OT €ro o0béMa M TeMIepaTyphl;
CKOpPOCTH TIpOIeCCa OCTBHIBAHUS / HarpeBaHHWs TNPU H3IYyYCHUH OT I[BETa H3Iydaromen /
MOTJIOIIAIONICH TIOBEPXHOCTH; CKOPOCTh UCTIAPEHHUS BOJIBI OT TEMIIEPATYPhI KUIAKOCTH H TUIOLIAIN
e€ IIOBEpXHOCTH; DJIEKTpU3alus Tel M  B3aUMOJACWCTBUE AIEKTPUUYECKUX  3apsOB;
B3aMMO/ICHCTBHE TOCTOSHHBIX MAarHWTOB, BU3yalM3allsl MAarHUTHBIX TOJIEH IOCTOSHHBIX
MarHWTOB; JIEHCTBHSI MarHUTHOTO IIOJISi HA NMPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,
CBOMCTBa AJIEKTPOABHUraTeNsl MOCTOSHHOTO TOKa), MPSIMOJMHEMHOE paclHpoCTpPaHEHUE CBETA,
pasznoxkeHue Oeroro cBera B CHEKTP; M3Y4YEHHE CBOMCTB M300pak€HHs B IUIOCKOM 3€pKaie U
CBOMCTB M300pakeHUs TpeaMeTa B coOuparouleil JuH3e: (QOpMYyIMpOBaTh MPOBEpsIiEMOE
MIPEANOJIoKeHHE (TUTIOTE3Y) O BOZMOXKHBIX pe3yJibTaTax HaOJt0A€HHH, CAMOCTOSITEIbHO COOMPATH
YCTaHOBKY M3 M30BITOYHOTO HabOpa 000OpYAOBaHUS; OMUCHIBATH XOJ OMbBITA U (POPMYIUPOBATH
BBIBOJIBI;

— IMPOBOAWUTE IMPAMBIC W KOCBCHHBIC H3MCPCHUA (1)I/ISI/I'-IGCKI/IX BCIIMYNH (TeMnepaTypa,
OTHOCUTCJIbHAA BJIAXKHOCTH BO3JyXa, CHJIa TOKa, HAIPsOKCHUC, YACIbHAA TEIUIOEMKOCTD
BEIIECTBA, CONMPOTUBIICHHE POBOJHHUKA, Pa00Ta U MOITHOCTh IEKTPHUECKOTO TOKa, POKYCHOE
paccrosiHie cOoOMparome JMH3BI M €€ ONTHYECKas CWiIa) C HCIOJIB30BAHHEM aHAIOTOBBIX H
nnudpoBeIX MPUOOPOB; OOOCHOBHIBATH BHIOOP METOJAa H3MEPEHHS, (PUKCUPOBATH IOKa3aHUS
pruOOPOB, HAXOIUTh 3HAUECHUE M3MEPSEMON BEJIMYMHBI C MOMOIIBIO YCPEIHEHUSI Pe3ylbTaTOB
CEepUU U3MEPEHHI U OIIEHUBATh MOTPEIIHOCTh U3MEPEHHUI;

— TMPOBOJUTH HKCHEPUMEHTAJbHbIE HCCIECIOBAHMUS 3aBHUCUMOCTEH (QU3NYECKUX BEIMYUH
(3aBUCHMOCTD JIaBJICHUS BO3yXa OT €ro 00bEMa U HarpeBaHUs WM OXJIAXICHUS; HCCIIEI0BaHNE
SBJIICHUSA TeIlIooOMeHa TpU CMEIIMBAHUM XOJIOJHOM W TropsAYell BOJABI; 3aBUCUMOCTD
COMPOTHUBIICHUSI MPOBOJAHHMKA OT €ro JIMHBI, IJIOUIAJAM MOTEPEYHOrO CEYEHHS U YAEIHHOTO
COTPOTHBIICHUSI BEIIECTBA MPOBOJHHMKA; CHUIIBI TOKA, MPOTEKAIOIIEr0 dYepe3 MPOBOJHHUK, OT
HaMpsHKEHUS Ha MIPOBOJAHUKE; HCCIIeI0BaHUE TOCIEA0BATEIBHOIO U MAapaJUIeIbHOTO COSAMHEHUN
MIPOBOJHUKOB; 3aBUCUMOCTD YIJIa OTPaKEHUSI CBETA OT yrJja MaJeHusl, yria MpeJloMICHUS OT yria
MaJeHUsl CBETOBOTO JIy4a): COBMECTHO € yuuTeneM (GOpMyIUpoBaTh 3aJadyy M THUIOTE3Y
UCCIIEIOBAHUS, CaMOCTOSITENIbHO IUJIAHUPOBATh HCCIIEOBAHHME, CAMOCTOATEIBHO COOMpaTh
AKCIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIOJb30BaHUEM HHCTPYKIHMH, MPEACTABIATH MOTYYECHHbIE
3aBUCHUMOCTH (PM3HUECKUX BEIMYUH B BHJIE TAOIUI U IPaUKOB, OLIEHUBATH MOTPELIHOCTH, ACTaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIIEIOBAHUS;

— cobmoaTh MpaBuia 0e30MacHOro TpyAa MpHu padboTe ¢ 1abopaTopHbIM 000PYI0BaHUEM;

— XapaKTepu30BaTh NMPHUHIMIIEI JEHCTBUS M3Y4EHHBIX MPHOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX TPOLIECCOB C OMOPOM Ha MX OMUCAHMS (B TOM 4YMCJE: CUCTEMa OTOIUICHMS
JIOMOB, TUTPOMETP, TapoBasi TypOUHA, aMIIEpMETP, BOJILTMETP, CUETUUK DIICKTPUUECKON SHEPIUH,
JJIEKTPOOCBETUTENIbHBIE ~ TPUOOpPBI,  HArpeBaTelbHbIE  AJIEKTPONPUOOpHl  (IIPUMEpBI),
NPEJOXPAaHUTEIN U UX NMPUMEHEHHE B OBITY M TEXHHKE; MPUMEHEHHE MOCTOSIHHBIX MAarHuTOB,
AJIEKTPOMArHUTOB, AJIEKTPOABHUraTeNb IMOCTOSHHOIO TOKa, OYKH, IEpPHUCKOI, QoToanmnapar,
MHUKPOCKOTI, TEJIECKOII, ONTUYECKHE CBETOBOJIBI, CIIEKTPOCKOII), UCIIOJIb3Ysl 3HAHUS O CBOMCTBaX
¢u3nyeckux sBIEHUH, He00XoauMBble (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH; UCIOJIb30BaTh
CXEMbl M CXEMAaTUYHbIE PHUCYHKM MW3Y4YEHHBIX TEXHMUYECKHUX YCTPOMCTB, H3MEPHUTEIbHBIX



npuOOpPOB M TEXHOJOTMYECKHX TPOIECCOB IPHU pPEIICHHH Y4eOHO-TIPAaKTHYECKUX 3ajad;
ONITHYECKHE CXEMBI ISl IOCTPOCHUS U300paKeHUI B INIOCKOM 3€pKajie U COOMparoIel JIMH3E;

— pacmo3HaBaTh MPOCThIE TEXHHUECKUE YCTPONUCTBA U M3MEPUTENIbHBIE TPUOOPHI 10 CXeMaM |
CXEMAaTU4HbIM PUCYHKaM (JKUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIH
BHYTPEHHETO CrOpaHusi, JIEKTPOCKOI, PEOCTaT); COCTABIATh CXEMbl JJIEKTPUUYECKUX LIENEN C
IIOCJIENOBATEIBHBIM W MApaUICJIbHBIM ~ COCIMHEHMEM DJIEMEHTOB, pasiinyas YCIOBHBIE
0003HaYEHHSI 3JIEMEHTOB IEKTPHUECKUX IETEH; NCIOIB30BaTh CXEMbI M CXeMAaTHYHBIC PUCYHKH
M3YYEHHBIX TEXHUUECKUX YCTPOUCTB, M3MEPHUTEIBHBIX TPHUOOPOB U TEXHOJIOTUYECKUX MTPOLIECCOB
[P pELIEHUH Y4eOHO-ITPAKTUUECKUX 3aa4;

— IPUBOJUTH MPUMEPBI/HAXOAUTh UHPOPMAIIMIO O MPUMEpaxX MPaKTUYECKOTO HCIOJIb30BAHUS
(¢u3nyecKux 3HaHUM B MOBCEIHEBHON KU3HU JJIs1 oOecrieueHrs 6€301acHOCTH MpU OOPAILEHUH C
npubopaMM M TEXHUYECKUMHU YCTPOMCTBAMM, COXpPAHEHMs 370POBbsi M COOIOJEHUS HOPM
9KOJIOTHYECKOIO NTOBEJICHUS B OKPYKAOIIEH Cpele;

— OCYHIECTBJISATh MOUCK HH(popMauuu (U3MYECKOTO coJepkaHusi B ceTu VIHTepHer,
CaMOCTOSITENIbHO (OPMYIUPYS MMOMCKOBBIN 3aIpoC, Ha OCHOBE UMEIOLINXCS 3HAHUN U CpaBHEHUS
JOTIOTHUTEIbHBIX HCTOYHUKOB BBIJCNIATH MHPOPMAIINIO, KOTOPAs SBJISIETCS IPOTUBOPEUUBON HITH
MOJKET OBITh HEJOCTOBEPHOIA;

— MHCIIOJIb30BaTh IPH BBIOJHEHWH YYEOHBIX 3a/JlaHuil HayYHO-TIOMYJISIPHYIO JHUTEpaTypy
(bu3NyecKoro cojepxaHus, CIpaBOYHbIE MaTepualbl, pecypcbl cetu HTepHeT; BianeTsb
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HMHGOpMAIMM U3 OJHOW 3HAKOBOM
CUCTEMBI B JPYTYIO;

— C03/1aBaTh COOCTBEHHBIE MUChbMEHHBIC U KPATKHE YCTHBIE COOOIIeHus1, 000011ast nH(popMaIuio
U3 HECKOJBKUX UCTOYHUKOB (PU3UYECKOTO COJIEp>KaHHUs, B TOM YMCJEe MYOJUYHO MPEACTaBIAThH
pe3ynbTaThl MPOEKTHOM WM MCCIEAOBATENbCKON JESITeNbHOCTH; MpPU 3TOM T'PAMOTHO
WCII0JIb30BAaTh M3YyYCHHBIH MOHATUHHBIN amnmapaT Kypca (U3MKH, CONPOBOXKAATH BHICTYILICHUE
Mpe3eHTalNEH;

— IIPH BBITIOJIHEHUH YU4EOHBIX MPOEKTOB U HCCIEA0BaHUN (PU3NYECKUX ITPOLIECCOB PACIPEEIIATh
00513aHHOCTH B IPYIIE B COOTBETCTBUH C MOCTABICHHBIMU 3a/1a4aMH, CIICUTH 32 BBHITIOJHEHUEM
IJlaHa JACWCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIM BKJIaJ B
JeSITeNIbHOCTD TPYIIIbI; BHICTPaWBaTh KOMMYHUKAaTUBHOE B3aUMOIEHCTBUE, TPOSBIISASL TOTOBHOCTh
paspeiats KOHQIUKTHI.

9 kJjacc

[IpenMeTHbIe pe3ynbTaThl HA YIIYOJIEHHOM YPOBHE JOJDKHBI OTpaxaTh CHOPMUPOBAHHOCTD Y
oOyJaronmxcs yMeHUH:

— HCIIOJIB30BAaTh IIOHATHA (CI/ICTeMa OTC‘IéTa, OTHOCHUTCIBHOCTh MCXaHHUYCCKOI'O ABHUKCHUA,
HEBECOMOCTb M IMCPEIPY3KHU, HCHTP TAKECCTU, MCXAHUYCCKUC BOJIHBI, 3BYK, I/IHq)paSBYK 151
YIbTPA3BYK, JJICKTPOMArHuTHBIC BOJIHbBI, PCHTI'CHOBCKOC U3JTYUCHHUC, IIKaJIa 3JICKTPOMAIHUTHBIX
BOJIH, CIICKTPbI HCITYCKAHUSA W TMOTJIOLICHUA, aJ'IL(I)a', Octa- u ramMmma-us3JjIyuCHusd, H30TOIIBbI,
AACpHAd U TCPMOAACPHAA 3HepFeTI/IKa) 1 CUMBOJIMYECKUU SI3BIK (I)I/I3I/IKI/I I[IpUu peIICHUN y‘IC6HLIX
" NPAKTUYICCKHUX 3aJa4;

— YBCPCHHO pa3jinvyaThb ABJICHUA (paBHOMepHOG 1 HCPABHOMCPHOC HpHMOHHHCﬁHOG JABHOKCHHC,
PaBHOYCKOPECHHOC HpHMOHHHCﬁHOC JABHXKXCHHC, CBOGO,Z[HOC nmaaCHuc TCJI, JIBHUKCHHUC IIO
OKpPYXHOCTH, B3aHMMOJICHCTBHE TCJI, paBHOBCCHC MaTepHaHLHOﬁ TOYKH, PCAKTUBHOC JIBUKCHHC,



HEBECOMOCTb, KOJeOaTelbHOE JBM)KEHHE (FapMOHMYECKHE, 3aTyXalollue, BBIHYKICHHbIE
KoJIeOaHMsI), PE30HAaHC, BOJIHOBOE JBIDKEHHE (PacIpoOCTpaHEHHE M OTpPak€HHE 3BYKa,
uHTephepeHss W aupakuus BOJH), €CTECTBEHHas pPaJdOAKTUBHOCTh, BO3HHUKHOBEHHE
JIMHENYATOro CIeKTpa U3Iy4eHHs) [0 ONUCAHHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JNEMOHCTPHUPYIOIIUX JIaHHOE (PU3NYECKOE SBIICHUE;

— pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (U3NYCCKUX SBJICHUW B OKpPYXKAIOMIEM MUpPE (B TOM
guciie (PU3WYECKUe SBJIICHUS B MPUPOJC: NMPWIMBHI U OTIUBBI, IBWKCHHE IIaHeT COJHEYHON
CHUCTEMBI, PEAKTUBHOEC JBWKCHHE JKHUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB IKUBOTHBIMH,
3eMJICTPSICCHHUE, CEHCMHUYECKUE BOJHBI, IIyHAMH, 9XO, OHOJOTHYECKOE ACHCTBHE BHUIMMOTO,
yIbTPaHOIETOBOTO M PEHTTEHOBCKOTO W3JIYYCHHUM; E€CTECTBEHHBIH paTUOAKTUBHBIA (OH,
KOCMHUYECKUE JIyYd, pAJAOAKTUBHOE H3JIYyYCHHE MPHUPOJHBIX MHHEPAJIOB; JICWCTBUE
PaIMOaKTUBHBIX HM3JyYEHUW HAa OPraHu3M 4YeliOBeKa), MPU ITOM IEPEBOJUTH MPAKTUUYECKYIO
3a/1auy B y4eOHYI0, BBIJICTSATh CYIIECTBEHHBIE CBOMCTBA/IPU3HAKH (PU3HUUECKUX SBJICHHIA;

— ONHCHIBATh M3y4YCHHBIE CBOMCTBA Tel M (PU3MYECKHE SIBJICHUS, WCIONb3Yysd (U3NUYECKUE
BEJIMYUHBI (CPEIHSSI 1 MTHOBEHHAsI CKOPOCTh Tejla IPH HEPABHOMEPHOM JIBHDKCHHH, YCKOPEHUE,
MepeMeleHue MpPH PaBHOYCKOPEHHOM MPSMOJUHEHHOM JIBUKEHHUM, YIJIOBas CKOPOCTH,
LIEHTPOCTPEMUTENBHOE YCKOPEHHE, CUjla TPEHMsI, CUjla YIPYTrOCTH, CUja TSKECTH, YCKOpEHUe
CBOOOJHOIO MaJIeHUs, BEC TeNa, IIEHTP TSHKECTU TBEPAOTO TeNa, UMITYJIbC Tella, UMITYJIbC CHIIBI,
MOMEHT CHJIbI, MEXaHU4ecKasi paboTa U MOIIIHOCTb, IOTEHIMANIbHAS SHEPTUs TeJa, MOJHATOro HaJl
MMOBEPXHOCTHIO 3€MJIM, TIOTCHIMAJIbHASI DHEPTUs CXKATOW TMPYKUHBI, KUHETHYECKash SHEPrus,
MOJIHAsE MeXaHW4YecKas SHEpTus, MEepUOoJl U 4acToTa KoJIeOaHW, MepHoJ MaTeMaTHYeCKOTo U
MPYKUHHOTO MAasITHUKOB, JUIMHA BOJHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA; IPU OIMUCAHUU
MPaBMWJIBHO TPAaKTOBaTh (DU3MUECKUN CMBICI HCIOJIB3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U
€IUHULBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYIIbI, CBSA3BIBAIOIIUE TAHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTMMH BEJIUYMHAMHU, CTPOUTH TpaUKH M3yYEHHBIX 3aBUCHUMOCTEH (hU3HUECKUX
BEJTUYHH

— XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBICHUS U MPOLIECCHl, HCHOJB3YS 3aKOH
COXPAaHEHHUS SHEPrUH, 3aKOH BCEMHUPHOTO TSITOTEHHUS, MPUHLHUI CYNEPIIO3UIMHA CUJI, TPUHLIHUII
oTHOcuTenbHOCTH ['ammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS MMITYJIbCA, TEOPEMY O
KMHETUYECKOM sHepruH, 3akoH ['yka, 3akon bepHyiuiu, mianeTapHyro MOJIeNlb aT0Ma, HyKJIIOHHYIO
MOJIENIb aTOMHOTO sI/Ipa, 3aKOHBI COXpPAHEHHs 3apsJ0BOrO U MAacCOBOTO YMCEN IMpPHU SACPHBIX
peaxknusax; Mpu 3TOM pa3nyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M €r0 MaTeMaTH4ecKoe
BBIPAKEHUE;

— CTPOUTH (1)I/ISI/ILICCKI/IC MOJACIIN PCaJIbHbIX 06’beKTOB, MpouccCcoB U ﬂBHeHHﬁ, BBLICJIATD ITPU 5TOM
CYIICCTBCHHBIC W BTOPOCTCIICHHBIC CBOIiCcTBa O6L€KTOB, Ipoueccos, ﬂBJ'ICHHfI; IIPUMCHATDb
(1)I/ISI/ILICCKI/IC MOACIN OJIA 00BICHEHUS (I)I/ISI/I‘IGCKI/IX IIpOoHECCOB U PCIICHHA y‘IC6HHX 3ajJa4,

— OOBSCHATh (hU3MYECKHE SBJIECHUS, MPOLECChl M CBOMCTBA TeJl, B TOM 4YHCJIE€ B KOHTEKCTE
CUTyallUl NPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa, M pellaTh KaueCTBEHHbIE 33/1aud, B TOM
qucie TpeOyrolre YUCICHHOTO OLEHUBAHUS XapaKTEPHbIX 3HAU€HUH (PU3NUeCKUX BETUYNH; IPU
3TOM BbIOMPATh aI€KBATHYIO (PU3UUECKYIO MOJIEIb, BBISABIATH MPUUYMHHO-CIIEICTBEHHBIE CBA3H U
BBICTPAaNBATh JIOTUYECKYIO LIEMOYKY PACCyXICHMM M3 2—3 m1aroB ¢ ONOpPON Ha HM3y4YCHHbIE
CBOMCTBA (PU3UUECKUX SBJICHUM, PU3UUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIIH;

— YBCPCHHO pCUIaTh paC‘-IéTHBIC 3aauu Mo H3y4YaCMbIM TEMaM Kypca (bI/I3I/IKI/I, BBI6I/Ipa}I
AICKBATHYIO (pI/I3I/I‘-ICCKyIO MOJ€CIb, C HCIIOJIB30BAHHEM 3aKOHOB H (I)OpMy.]'I, CBA3BIBAOIINX
(1)I/I3I/ILICCKI/IC BCJIMYWHBI; 3allUCbIBATH KpPAaTKOC YCIIOBHC U pa3BépHYTOC pelmieHueC 3a1a4u,



BBISIBJIATH HEAOCTAIONIUE MM M30BITOYHBIE JaHHBIE, 0OOCHOBBIBATH BHIOOP METOAA pEIICHUS
3a/1a4d, MCIOJIb30BaTh CIPABOYHBIE [AHHBbIC, IPUMEHATH METOJBl AaHAJIW3a Pa3MEPHOCTEH,
UCTOJB30BaTh TpadUuecKue METOAbl pEeHIeHUs 3a7ady, MPOBOJAUTH MaTeMaTHYECKUe
npeoOpa3oBaHus U PACUETHI, OIICHUBATh PEATMCTUYHOCTh MOJTYUYEHHOTO 3HAYCHUS (PU3HUYECKON
BEIMYUHBI M ONPEACTATh Pa3MEPHOCTh (U3NYECKON BEIMYMHBI, TOIYYCHHOW NpPU pPEHICHUH
3a/1a4u;

— pacro3HaBaTh MPoOJIEMbI, KOTOPbIE MOKHO PELIUThH MPHU MOMOLIM (PU3HUECKUX METOJIOB, U
npeaiaraT OPUEHTUPOBOYHBIN CIOCOO pElIeHUs; B ONMCAHMM HCCIIEOBAaHUS PACIIO3HABATH
IIPOBEPSIEMOE TPEAINONIOKEHUE (TUIIOTE3Y), OLIEHMBATh IPABWIBHOCTH MOPAIKAa IPOBEICHUS
HCCIIEA0BAHUs, UHTEPIPETUPOBATH MIOJYYCHHBIN PE3YJIBTAT;

— TIPOBOJUTH OTBITHI MO HAOTIOACHUIO (PU3UUYECKUX SBJICHUN WM (PU3UYECKUX CBOMCTB TEJ
(u3yueHue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXpaHEHMsI SHEPrUH; 3aKOHA COXPaHEHUS
HMITYJIbCa, IEHCTBUE 3aKOHA bepHYyuM 1 BOBHUKHOBEHHE TIOIEEMHOM CHIIBI KPbLJia, 3aBUCUMOCTh
nepuoga KoJeOaHW MPYKWHHOTO MasiTHUKa OT MacChl Tpy3a M JKECTKOCTH TPYXKUHBI M
HE3aBHCHUMOCTh OT aMIUIMTYIbl MaJIbIX KOJICOAHWM; HAONIOJCHUE CIUIONMIHBIX W JIMHEHYaThIX
CIEKTPOB U3ITydeHHUs): (HOPMyTUPOBATH MPOBEPSEMOE MIPEITOI0KEHNE (TUTIOTE3Y) O BO3MOKHBIX
pe3ynbTaTax HaOMIOJEHHUI, CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 H30BITOYHOTO Habopa
000pyI0BaHUsI; ONUCHIBATH XOJI OTIBITA U (POPMYTUPOBATEH BHIBOJIHI,

— TMPOBOJIUTH MPU HEOOXOJAMMOCTH CEPHUI0 TIPSAMBIX H3MEPECHHM, ONPEIesas CpeaHee 3HAUCHHE
U3MEPSIEMON BEIMYMHBI M OINpENENsasl NOTPEIIHOCTh PE3yJbTaTOB MPAMBIX H3MEPEHUN;
000CHOBBIBATH BBIOOP CIIOCO0A N3MEPEHUSI/M3MEPUTEITHHOTO TTPHOOPa;

— TPOBOJMTH KOCBEHHBIC M3MEPECHUs (PH3MUECKMX BEIHYUH (CPEIHSSI CKOPOCTh U YCKOPCHHE
TeJa MPU PaBHOYCKOPEHHOM JIBIKCHHH, YCKOPEHHE CBOOOTHOTO MaICHUS, KECTKOCTD MPYKUHBI,
KOX(QQHUIIMEHT TPEHUS] CKOJBXKEHHs, MEXaHW4YecKas padoTa W MOIIHOCTh, YacTOTa M TEPUOJ
KoJieOaHUH MAaTeMaTH4YeCKOro W TMPYKUHHOTO MAasATHUKOB, pPaJAMOAKTHUBHBIN (oH) ¢
UCIIOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB: 000CHOBBIBATH BEIOOP METO/ 1A H3MEPECHHS,
IUTAHUPOBATh M3MEPEHHS; CaMOCTOSITEIbHO COOMpATh AKCIEPUMEHTAIBHYIO YCTaHOBKY;
BBIUMCIIATH 3HAUYEHUE BEJIMYMHBI W aHAJIM3UPOBATh TIOJYYCHHBIC PE3YJIbTaThl, OICHHBAS
MOTPEUTHOCTh PE3YTbTATOB KOCBEHHBIX N3MEPCHUN;

— TMPOBOJUTH AKCHEPUMEHTAJbHbIE HCCIEIOBAHMUS 3aBUCUMOCTEH (PU3MYECKUX BEIMYUH
(3aBUCHMOCTh MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM IBM)KEHHM 0€3 HadallbHOM CKOPOCTH;
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIBKEHUSI OT CUIIbl HOPMAJIBHOTO JaBIICHHS, NepHoa KoineOaHui
MaTeMaTH4eCKOr0 MasiTHUKA OT JJIMHBI HUTHU; OINpPEAEICHHE YCKOPEHHUs CBOOOJHOTO MaJcHUS;
UCCIIEIOBAHUE W3MEHEHUS BEIWYMHBI W HAIMpPaBICHUS HHIYKIIMOHHOTO TOKa; HCCIEeIOBaHUE
TPEKOB: U3MEPEHHE SHEPTUU YACTHUIBI IO TOPMO3HOMY MYTH (10 (poTOrpadusimM)): COBMECTHO C
yuuteneM (QopMyIHpoBaTh 3a1ady M THIIOTE3y HUCCIEIOBaHUS, CaMOCTOSTENBHO TIAHUPOBATH
HCCIIEIOBAaHUE, CaMOCTOSTENbHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEACTaBIATh
MOJIyY€HHBIE 3aBUCHMOCTH (U3MYECKUX BEIMYMH B BUAE TaOMUI] W TpadUKOB, OIIEHWBATH
MOTPELIHOCTH, JIeNaTh BBIBOJBI IO PE3YJIbTaTaM MCCIIEIOBAHMUS;

— coOmo1aTh NpaBuiia 0€30MacHOTro Tpy/ia MpHU paboTe ¢ 1abopaTOPHBIM 000PYA0BAHUEM;

— XapaKTCPU30BATH IMPUHIHUIILL JIeNCTBUSA HU3YUYCHHBIX HpI/I60p0B, TCEXHUYCCKHUX YCTpOﬁCTB n
TCXHOJIOTHYCCKUX IMPOLECCOB C OHOpOﬁ Ha HUX OIIMCAaHHA (B TOM YUCJIC: CIUAOMCTP, AATYHUKU
IIOJIOKCHUS, paCCTOAHUA U YCKOPCHUS, PAKETA, 5XOJI0T, JO3UMETP, KaMepa BI/IHLCOHa), HCIIOJIb3YA
3HaHHUSA O CBOMCTBaxX (I)I/IBI/I‘-ICCKI/IX SIBIICHUN U HCO6XOI[I/IMLIG (pI/I3I/ILIeCKI/IC 3aKOHOMCPHOCTH;
HCIIOJIb30BATL CXEMblI H CXCMATHYHBIC PHUCYHKH HU3YUYCHHBIX TCEXHUUYCCKUX yCTpOfICTB,



M3MEPUTENIBHBIX IPHOOPOB U TEXHOJIOTUYECKHX MTPOLIECCOB MPH PEIICHHH yIeOHO -TIPAKTHIECKUX
3az1a4;

— TPUBOJUTH MPUMEPBI/HAXOIUTh UH(OPMAIMIO O MPUMEpaxX MPAKTUYECKOT'O HCIIOJIB30BAHHS
(bu3HYECKUX 3HAHHUI B TIOBCEIHEBHOW KU3HU JJIsi 00ecreueHrs 0€30IacCHOCTH TMPU OOPAIIEHUH C
npubopaMu MW TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBbS M COONIOJCHHS HOPM
HKOJIOTUIECKOTO IMOBEICHUS B OKPYKAIOLIEH cpeie;

— OCYWIECTBIIITh TOWCK wuH(popManuu (uzndeckoro coaepxanuss B ceTH VHTepHeT,
CaMOCTOSTEIEHO (POPMYIHPYS TTOUCKOBBIN 3aIPOC, HAXOAUTH IYTH OTIPE/ICICHHUS T0CTOBEPHOCTH
[IOJIy4€HHOU MH(OpMaLMK1 Ha OCHOBE UMEIOIIMXCS 3HAHUI U TOTIOJIHUTEIbHBIX HCTOUHUKOB;

— MHCIOJIb30BaTh IPU BBINOJHEHUU YYEOHBIX 3a/JaHUil HAyYHO-TIONMYJSIPHYIO JIUTEpaTypy
(bu3NyuecKoro cojepxaHus, CIpaBOYHbIE MaTepuasbl, pecypcbl cetu HTepHeT; BianeTh
npuéMaM KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs HMHPOpPMALMKU W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

— C03/aBaTh COOCTBEHHbIE NMHUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE MH(OpMAIHU U3
HECKOJIbKUX HMCTOYHHMKOB (U3UYECKOTO COJIEp>KaHUs, MyOIUYHO MPEJCTaBISITh PE3yJbTaThl
MIPOEKTHOM WJIM HCCIEN0BATEIBCKOW JIEATEIBHOCTH; IPU 3TOM TIPaMOTHO HCIIOJIb30BaTh
M3YYEHHBIN MOHATHIHBIN amapar u3y4yaemMoro pasjena GU3UKU U COMPOBOKIATh BHICTYIJIEHUE
MPE3CHTAINEN C YIETOM 0COOCHHOCTEN ayTMTOPUH CBEPCTHUKOB.

Kpurepuu onieHoK no puznke

O1eHKA 0TBETOB YYAIIUXCS

Ouenka 5 craBuUTCS B TOM cliydae, €CJIM YYaIlUics TOKa3bIBaeT BEPHOE MOHUMAaHKE (PHU3NUECKOU
CYIIIHOCTH PacCMaTPUBAEMbIX SIBJICHUH W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHil, JAET TOYHOE
OTIpe/ieNieHue M HCTOJKOBAaHHWE OCHOBHBIX IOHSTHI, 3aKOHOB, TEOPHi, a TaKKe IMpaBHIbHOE
onpezeneHue GU3NUECKUX BEIUUUH, UX SJUHHI] U CIOCOOOB U3MEPEHHUS; MPABUIBHO BBITIOJIHSET
YepTeXkKH, CXeMbl U TpaduKU; CTPOUT OTBET MO COOCTBEHHOMY ILJIaHY, COIPOBOXKAAET PaccKas
HOBBIMU TpUMEpaMH, yMeeT MPUMEHUTh 3HAHUS B HOBOM CHUTyallMd IPH BHIOJHEHUU
MPAKTUYECKUX 33JaHUN; MOXKET YCTAaHOBUTBH CBSI3b MEXKIY H3y4aeMbIM U paHee H3yYEHHBIM
MaTepuagoM Mo Kypcy (pu3mku, a Takke ¢ MaTepuagoM, YCBOCHHBIM IPH U3YYEHUU IPYTUX
MpPeIMETOB.

Ouenka 4 cTaBUTCs, €CIM OTBET YUCHUKA YAOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha
OLIEHKY 5, HO JaH 0e3 UCIO0JIb30BaHUs COOCTBEHHOTO IJIaHA, HOBBIX IPUMEPOB, 0€3 NPUMEHEHUS
3HaHUI B HOBOHM CHUTyaluu, 0€3 HMCIIOJIIb30BaHUs CBs3ell C paHee M3Yy4EHHBIM MaTepuajoM U
MaTepUaliOM, YCBOCHHBIM IPU U3YyYEHUU IPYTUX HPEIMETOB; €CIIM YYaIlHUNCS JOMYCTHII OJHY
omMOKy WiIM He Oosiee JIBYX HEJIOYETOB U MOXKET HMX HCHPaBUTh CaMOCTOSATEIBHO WM C
HEeOO0JIBIION TOMOIIBIO YUUTEIS.

Onenka 3 crTaBUTCs, €CIIM YdYallMiiCcs NPaBUIbHO TOHMMAeT (PU3MYECKYI0 CYLIHOCTh
paccMaTpUBaeMbIX SBICHUNA M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTJeNbHbIE MPOOebl B
YCBOEHHM BOIIPOCOB Kypca (U3MKHM, HE MpPensaTCTBYIOUIME JalbHEUIIEeMy YCBOECHHUIO
IIPOrpaMMHOTO MaTepHaia; yMeeT IPUMEHATh NOJY4YECHHbIE 3HAHWI ITPU PELLIEHUH ITPOCTHIX 3a/1a4
C MCIIOJIb30BaHUEM TOTOBBIX (POPMYII, HO 3aTPYIHIETCS MIPU PELISHUH 3a1a4, TPEOYIOIIHNX

npeoOpa3oBaHusi HEKOTOPHIX (HOPMYI; TOMYCTHJI He OoJiee OMHOW TpyOoil OmMOKH U JBYX
HE/I04eTOoB, He OoJiee OJJHOM TpyOoit U 0JJHOM HerpyOoii omuoKy, He 6osee BYX-TpeX HerpyobIx
oLIMOO0K, OJHOM Herpyooi OomMOKK M TpeX HEJOUYETOB; IOMYCTUII YEThIPE WU MATh HET0UETOB.



OHeHKa 2 CTaBHUTCs, €CJIH y‘IaH_II/II\/JICSI HC OBJIAJAC]I OCHOBHBIMH 3HAHUSIMU U yMeHI/ISIMI/I B
COOTBCTCTBHUU C Tpe60BaHI/ISIMI/I HpOFpaMMBI H [[OHyCTI/IJI 6OJIBIJ_IC OH_II/I6OK U HEAO0UYCTOB, YEM
HEe00X0IUMO 1A OLIEHKHA 3.

OIIeHKa 1 craBuTCS B TOM cJ1ydyac, €CJIM YYCHUK HC MOXKET OTBCTUTHL HU HA OJJUH U3 IOCTABJICHHBIX
BOIIPOCOB.

O1eHKA NMCbMEHHBIX KOHTPOJIbLHBIX Pa00T

Ouenka 5 craButcs 3a paboTy, BHIIIOJHEHHYIO TIOJTHOCTBIO 0€3 OIIMOOK U HEIOYETOB.

Ouenka 4 craBuTcs 32 padOTy, BHINOJIHEHHYIO MOJHOCTHIO, HO TPH HAJMYWU B HEH He Ooiee
OJIHOH Herpy0Ool OLIMOKHU M OHOTO Hel0YeTa, He 6oJiee TPeX HEJJOUETOB.

Ouenka 3 cTaBUTCS, €CJIM YUYEHUK NPABUIHHO BBIMIOJHUI HE MEHee 2/3 Bcel pabOThl WU
JOTYCTHJI HE OoJiee 0HOU Tpy00il OITMOKY U IBYX HEJIOYETOB, HEe OoJjiee OJHOM rpy0oil U OTHOM
HerpyOoil omuoOKku, He Oojiee Tpex HErpyobIX OIIMOOK, OJHOM HErpyooil OommOKH U Tpex
HEJI0YETOB, TP HAJTMYNHU YETHIPEX-TISITH HEA0UYECTOB.

Ounenka 2 cTaBUTCS, €CIU YHUCIO OMIMOOK U HEJAO0YETOB MPEBBICUIO HOPMY JJIsl OLIEHKH 3 WU
MIPaBUJILHO BBITIOJIHEHO MeHee 2/3 Bcel paboThI.

Ouemca 1 CTaBUTCs, €CJIIM YUCHHUK COBCEM HEC BBITIOJIHUII HU OJHOTO 3aJaHMA.

OueHKa Ja00paTopHLIX padoT

Ouenka 5 craBUTCS, €CIM yYalIMICS BBITIOJHSET padOTy B MOJHOM OOBeME C COOJIOJCHUEM
HE0OX0IMMOM TOCIEeI0BAaTENbHOCTH MPOBEJACHHS OMBITOB M H3MEPEHHUI; CaMOCTOSITENIBHO U
paloHaIbHO MOHTHPYET HE00X0auMoe 00OpyIOBaHUE; BCE OMbBITHI MPOBOJUT B YCIOBHIX U
pexuMax, oOecrneuynBarolIMX IOJy4YeHUE MPaBUIIBHBIX PE3YJIbTaTOB U BBIBOJOB; COOJIOIAET
TpeOoBaHUs MpaBUJ OE30MACHOTO TPYAd; B OTYETE MPABUIBHO M aKKypaTHO BBHIMIOJHSET BCE
3anMcy, TaONHIbl, PUCYHKU, YEPTEKHU, rpapuKu, BHIYUCICHUS; MPABUIBHO BBIMNOIHIET aHAIM3
MOrPEITHOCTEH.

Ouenka 4 cTaBUTCS, €CJIU BBITIOJIHEHBI TPEOOBAHUS K OIEHKE 5, HO OBLIO JOIMYIICHO ABa-TPH
Heso4veTa, He 0oJiee 0THON HerpyOoi OIMOKH U OJHOTO HeAoveTa.

OHeHKa 3 CTaBUTCs, CCIIN pa60Ta BBIIIOJIHEHA HE IIOJIHOCTBIO, HO 00BEM BBINIOJIHEHHON 4YacTu
TAKOB, YTO MO3BOJIACT HOJYYHUTh MPABUIIBHBIC PE3YJIbTAThI U BBIBOJBI; €CJIN B XOAC MMPOBCACHUA
OIIbITa U I/ISMepeHI/Iﬁ ObLIH JAOIIYIICHBI OIIIMOKH.

Ouemca 2 CTaBHUTCs, C€CIIU pa60Ta BBIIIOJIHEHA HE MOJHOCTBI0O M 00BEM BBIITOJHEHHOH 4YacTU
pa6OTbI HC ITO3BOJEACT CACIAThb IMPAaBUJIbHBIX BBIBOAOB, €CJIM OIIbITBHI, U3MCPCHUA, BHIYUCIICHUS],
Ha6J'IIOI[eHI/IH IMPOU3BOJHIINCH HCIIPABUJIBHO.

Ouemca 1 CTaBHUTCA, €CIIN yanlHﬁCH COBCEM HCE BBITIOJIHUI pa60Ty.

Bo Bcex ciydasx OILEHKa CHIDKAeTCs, €CIM YYEHHK He coOmojan TpeOOBaHHWK IpaBHII
6€e301acHOTo TpyAa.

IlepeyeHb OIIMOOK

I'pyosie omuoku

1. Hesnanue OHpeI[eJ'ICHI/Iﬁ OCHOBHBIX HOHHTHﬁ, 3aKOHOB, ITpaBUJI, OCHOBHBLIX MOJIOKEHUH TCOpHHU,
(bOpMyJ'I, O6H.[CHpI/IH$ITBIX CHUMBOJIOB 0003HAUYECHUS (I)I/I3I/I‘-ICCKI/IX BCJIMYWH, CAUHUI UX U3MCPCHUSL.



2. HeymeHue BbIAEIATH B OTBETE IIABHOE.

3. Heymenue npuMeHSTh 3HAHHS JJIsl PEUICHHS 3a/1a4 M OOBSICHEHUS (U3NYECKUX SIBJICHUM;
HENpPaBWIBHO C(HOPMYIMPOBAHHBIE BOMPOCH 337aydl WJIM HEBEpHbIE OOBSICHEHHS XOJa e
peuleHus; He3HaHWE IPUEMOB DEIICHMs 3a7ad, aHAJIOIMYHBIX paHee DPEIIEHHBIM B KIIACCE;
OIMOKH, IOKA3bIBAIOIINE HEMPABUIFHOE IMOHMMAHHWE YCIIOBUS 3aJaud WM HEMPaBHIbHOE
HCTOJIKOBAHUE PEILICHHUS.

4. HeymeHue 4uTaTh ¥ CTPOUTDH T'PAPUKU M MPUHIUITHATHHBIE CXEMBI.

5. HeymeHnune noarotoButs K paboTe yCTAaHOBKY WM JIAOOpaTOpHOE 00OpYyIAOBaHHE, IIPOBECTH
OTIBIT, HEOOXOIMMbIE pAacU€Thl UM MCIIOJIb30BaTh MOJIyYEHHbIE JAaHHbBIE JJIs1 BEIBOJIOB.

6. HeOpexHoe oTHOIIEHHE K 1a00paTOpHOMY 000pYIOBaHUIO U U3MEPHUTENBHBIM IPUOOPAM.

7. Heymenue onpeienuTh MOKa3aHWE U3MEPUTEILHOTO MPUOopa.

8. Hapymienue tpeboBaHuii npaBuil 6€30MacHOTO TPy la IPU BHIIIOJHEHUH 3KCIIEPUMEHTA
Hezpyovie ouiuoku

1. Herounoctu QOpMYyIUpPOBOK, ONpPENCTIEHUN, TIOHATHM, 3aKOHOB, TEOPHH, BBI3BAHHBIC
HETIOJTHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OTMPEIACISIEMOTO TOHSATHS; ONIMOKW, BBI3BAaHHBIC
HECOOJTIOICHHEM YCIIOBUH MTPOBEICHUSI OTIBITA WIIH U3MEPEHUI.

2. OmmOKH B YCIOBHBIX 0003HAYEHUSIX Ha MPUHIUMHUAIBHBIX CXEMaX: HETOYHOCTH YEPTEKEH,
rpauKoB, CXEM.

3. [Ipomyck uim HETOYHOE HaNMCaHHEe HAaMMEHOBaHUM eTMHUL] PU3NYECKUX BEIUUNH.
4. HepanmioHabHBIN BBIOOP X012 pEIICHUSI.
Heoouemowi

1. HepauuoHnanbHble 3amUCH TpPH BBIYHCICHUSX, HEpalMOHAJIbHBIE MPHEMbl BBIYUCICHUH,
npeoOpa3oBaHUil M peleHuH 3a1a4.

2. Apudmernueckue omMOKU B BBIYUCIEHUSX, €CIM ATH OLTUOKH I'py00 HE UCKaXKal0T PeaIbHOCTh
MOJIyY€HHOTO pe3yJibTaTa.

3. OtaenpHbIE MOTPEIIHOCTH B POPMYIHPOBKE BOIPOCA U OTBETA.
4. HeOperxHoe BBITIOJNHEHUE 3aKCei, YePTEeKEN, cXeM, TpaduKoB.

5. Opdorpaduueckue U MyHKTyallMOHHBIE OIIUOKH.

TemaTu4yeckoe IIAHUPOBAHUE

7 KJ1ace

pasn
ena

Paznensl

Komunuec QHGKTPOHHBIG y‘-IC6HO — MCTOAUYCCKUC MATCpHUAJIbI
TBO
qaCoOB




dusuka u eé
pOJIb B IO3HAHUU

OKPYKaIOIIEero
Mupa

114

https://www.youtube.com/watch?v=VC5uCageWEA

Uro uzyuaer ¢usuka. Hekoropble ¢usznyeckue TEPMUHBL.
HaOmronenue u omneiT

https://www.youtube.com/watch?v=RsJ kSQ3Fel
H3mepenne ¢puznuecknx BeITUIUH
https://www.youtube.com/watch?v=rNOobSmY cus
OHpCI{CHCHI/Ie IICHbI JOCJIICHUA  IIKaJbI I/ISMCPI/ITCHBHOI‘O
npudopa

https://www.youtube.com/watch?v=P2nau7FfR0s

Ilena nenenust, OrpelIHOCTD, IPEAET U3MEPEHHUS
https://www.youtube.com/watch?v=gcCexcEObcU
MexnyHapoHasi CUCTEMa €AMHHIL.

ITepBoHayanbHBI
€ CBEJICHHUS O
CTPOCHHUHU
BEIECTBA

114

https://youtu.be/uSL4eHJOKFw

Crpoenune BemectBa. Monekyinsl u  aromsl. M3mepenue
pa3MepoB MaJIbIX Tell.

https://youtu.be/47WnLC2Ms3U

MexaHunueckast MOJIeNb sIBIeHUs T dy3un
https://youtu.be/0_xOkXgz_nl

Auddysns
https://www.youtube.com/watch?v=F2DSPK4EbXY

Huddy3us B razax
https://www.youtube.com/watch?v=IR4XMdJEURBO
Huddy3us B KUIAKOCTAX
https://www.youtube.com/watch?v=SXxTOwWCX1TBk
bpoyHoBCcKOe nBMkEHNE
https://youtu.be/jabVaDfWdyY

bpoyHoBckoe nBukeHNE
https://www.youtube.com/watch?v=Pz2-URG902w
Bsaumnoe IMPUTAKCHUEC U OTTAIKUBAHNEC MOJICKYJI
https://www.youtube.com/watch?v=UdstJ8czgdc
JleMOHCTpaIus CUJI MOJIEKYJISIPHOTO HPUTSAKECHUS
https://www.youtube.com/watch?v=S4cyVzHazMO0
CXMMaeMOCTb T'a30B U KUIKOCTEN
https://youtu.be/LnzX0kG8ylg

CMmauuBaHUEe

JBrmxenue u
B3aWMO/ICHCTBHE
Te

47 4y

https://youtu.be/5P2fDOWRQO8c
OTHOCI/ITCJ’IBHOCTL JOBUXCHUA
https://youtu.be/d38-rImvetw

Mexanuueckoe JABUXKCHUC
https://youtu.be/tNcKQaJomVs

SIBneHue HNHCpLUUHU

https://youtu.be/LM_4dezEr7I

Cuna
https://www.youtube.com/watch?v=hrmzxjdg4Mw
Cuna ynpyroctu. 3akoH ['yka
https://www.youtube.com/watch?v=hhwyygjlbYs
Bec tena

https://youtu.be/doGpY CpPEQg

Cuna TpeHus

JlaBnenue
TBEPIBIX TEI,
JKHUAKOCTEN U
ra3oB

334

https://www.youtube.com/watch?v=Ng903ZEnHNQ
3aBI/ICI/IMOCTL AaBJICHHUA OT IJIOIIaX IMTOBEPXHOCTU U CUJIbL
https://www.youtube.com/watch?v=zflbbJ4 O70
I[aBJ'IeHI/Ie B X KUJAKOCTAX U ra3ax. 38.KOH HaCKaJ'I}I.
https://youtu.be/in3MjUgJEXw



https://www.youtube.com/watch?v=VC5uCageWEA
https://www.youtube.com/watch?v=RsJ_kSQ3FeI
https://www.youtube.com/watch?v=rNOobSmYcus
https://www.youtube.com/watch?v=P2nau7FfR0s
https://www.youtube.com/watch?v=qcCexcEObcU
https://youtu.be/u5L4eHJ9KFw
https://youtu.be/47WnLC2Ms3U
https://youtu.be/0_xOkXgz_nI
https://www.youtube.com/watch?v=F2DSPK4EbXY
https://www.youtube.com/watch?v=lR4XMdEURB0
https://www.youtube.com/watch?v=SxTOwCX1TBk
https://youtu.be/jabVaDfWdyY
https://www.youtube.com/watch?v=Pz2-URG9o2w
https://www.youtube.com/watch?v=UdstJ8czgdc
https://www.youtube.com/watch?v=S4cyVzHazM0
https://youtu.be/LnzX0kG8y1g
https://youtu.be/5P2fD0WRO8c
https://youtu.be/d38-rlmvetw
https://youtu.be/tNcKQaJomVs
https://youtu.be/LM_4dezEr7I
https://www.youtube.com/watch?v=hrmzxjdg4Mw
https://www.youtube.com/watch?v=hhwyygj1bYs
https://youtu.be/doGpYCpPE0g
https://www.youtube.com/watch?v=Ng903ZEnHNQ
https://www.youtube.com/watch?v=zf1bbJ4_O7o
https://youtu.be/in3MjUgJEXw

3akoH Ilackais
https://www.youtube.com/watch?v=TZ_ 9wAS8yL jl
[TneBmMaTnueckuii TOpmMo3
https://www.youtube.com/watch?v=GaOSrw60epk
OTOOMHBIA MOJIOTOK
https://youtu.be/aaX-gAXHA2c

onbIT [Tackans u ruApoCTaTUYECKUIA MTapaioKC
https://www.youtube.com/watch?v=qU7lyendréc
VYerpolicTBO U AeiicTBHE THAPABIMYECKOr O IIpecca
https://www.youtube.com/watch?v=fFUhSUAzfAw
Oneit Toppuyennu
https://www.youtube.com/watch?v=5]QfH9t8xXk
YcrpoiicTBo 1 neiictBue Oapomerpa-aHepouaa
https://www.youtube.com/watch?v=MIRE32b0mrs
Jedopmanus rmieHkrn aTMOc(hepHBIM JTaBIEHUEM
https://www.youtube.com/watch?v=Y GgFAReqCQ4
@DOHTaH B pa3peKEHHOM BO3yXe
https://www.youtube.com/watch?v=7sH2-rQ62t
CrnaBnuBaHue KeCTIHON OaHKH aTMOC(HEPHBIM JaBICHUEM
https://youtu.be/St36BqIBHPU

ApxumeznoBa cuiia
https://www.youtube.com/watch?v=Xd6kJzSxlqY
3akon Apxumena
https://www.youtube.com/watch?v=16hIXqgrenfo
YcioBue miaBaHus TeI B KUIOKOCTU
https://www.youtube.com/watch?v=16hIXqgrenfo
YcioBue miaBaHus TEI B KUIOKOCTU
https://www.youtube.com/watch?v=X69Fgj7350M
JleiictBre aTMochepsl Ha MMOTPYKEHHOE TEII0
https://www.youtube.com/watch?v=JotsSZKht1M
BosznyxomnaBanue

Pabota u 23 4 https://youtu.be/hrX9kNDOFD4
MOIIIHOCTb. IIpocTeie MmexaHnu3Mebl. Peruar. PaBHOBecHe cun Ha peryare
DHeprus https://youtu.be/mwmlkMVoeAU
Kinun n BuHT
https://youtu.be/boAaOhldidc
ITonucnact
https.//www.youtube.com/watch?v=90RI_dJfplo
Macrtep-kiacc "HoxxHUYHBINH MeXaHu3M u3 Oymaru"
https://youtu.be/_uYvDp50180
KHHETUYECKas M MMOTCHIIUATbHAs SHEPTUS
https://www.youtube.com/watch?v=7EzDjUY6WFc
IIpeBparienue oJHOr0 BUa SHEPTUU B APYroi
[ToBTOpEeHME 114
Marepuana
peseps
Bceero 136 4



https://www.youtube.com/watch?v=TZ_9wA8yLjI
https://www.youtube.com/watch?v=GaOSrw60epk
https://youtu.be/aaX-qAXHA2c
https://www.youtube.com/watch?v=gU7Iyendr6c
https://www.youtube.com/watch?v=fFUhSUAzfAw
https://www.youtube.com/watch?v=5jQfH9t8xXk
https://www.youtube.com/watch?v=MIRE32b0mrs
https://www.youtube.com/watch?v=YGgFAReqCQ4
https://www.youtube.com/watch?v=7sH2-rQ62t
https://youtu.be/St36BqlBHPU
https://www.youtube.com/watch?v=Xd6kJzSxlqY
https://www.youtube.com/watch?v=I6hlXqrenfo
https://www.youtube.com/watch?v=I6hlXqrenfo
https://www.youtube.com/watch?v=X69Fgj7350M
https://www.youtube.com/watch?v=JotsSZKht1M
https://youtu.be/hrX9kNDOFD4
https://youtu.be/mwmlkMVoeAU
https://youtu.be/boAaOhIdidc
https://www.youtube.com/watch?v=9ORl_dJfpIo
https://youtu.be/_uYvDp5018o
https://www.youtube.com/watch?v=7EzDjUY6WFc
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43-45 4

https://www.youtube.com/watch?v=0ON8Y RdSx-4U
Temneparypa u e€ usmepeHue
https://www.youtube.com/watch?v=ml QAvgKT5M
BuyTpeHnHsis sHeprus
https://www.youtube.com/watch?time_continue=24&v=XmD

FDQtUMHQ&feature=emb_logo

HarpeBanue TpeHrEM U TEIIIOBOW B3pHIB
https://www.youtube.com/watch?time_continue=2&v=GvuQ
Wk84HTw&feature=emb_logo

Tyman B OyTblIKE
https://www.youtube.com/watch?v=WAeBip3uZ58&list=PLJ
8TtQgi6QO0pwq0yHJttUSIPY 0-Hdxxok&index=4

[Ikana ILlenbcus

https://youtu.be/L4UXZCOEB6s

Temmonepenaya. Buabl Teronepenayn
https://www.youtube.com/watch?v=nPUsXPKoM1Q
TenmnoeMKOCTE METAIOB
https://www.youtube.com/watch?v=uZR_2GfA3yU
CpaBHEHHE TEMIIOEMKOCTH KUIKOCTEH
https://www.youtube.com/watch?v=t6lo_C393tM&t=9s
OTBepAeBaHNE KPUCTAIIMYECKOTO TeNa
https://www.youtube.com/watch?v=hwyVsjulaEw
OTtBepaeBanue aMophHOTO Tena
https://www.youtube.com/watch?v=8DQUUMGY54Y
3aBUCUMOCTb UCTIAPEHUS KUJKOCTH OT: pOJa KUJKOCTH;
IIOBEPXHOCTH; TEMIIEPATYPHI
https://www.youtube.com/watch?v=1425aY bsWVQ
Kunenue BOJBI TP IOHM>)KCHHOM JaBJICHUN
https://www.youtube.com/watch?v=ffmFSrgoL 68
[IpunHIUI nEeHCTBUS TUTPOMETPA U TICUXPOMETpPaA
https://www.youtube.com/watch?v=EuxQsSi9z5I
VYeTpoilcTBO M IPUHLUIT JEHCTBUS ICUXPOMETPA
https://www.youtube.com/watch?v=yZ8w_WEMbEU
4-X TakTHBIN ABUTaTeNb BHyTpeHHero cropanus (JIIBC) B
3D

DIEeKTpUYECKUE
Y MarHUTHBIE
SIBJICHUS

60-62 u

https://youtu.be/ULWRuUqcRjRA

9HeKTpI/I3aLII/I$I TECII. B3aHMOHeﬁCTBHe 3apAKCHHBIX TCII
https://youtu.be/DzhxrX117TU

CI/IJ'IOBLIe JIMHUU SJICKTPHUYCCKOT'O ITOJIA
https://youtu.be/rJo9EgvBEdo

HpOBOI[HI/IKI/I " JUDJICKTPUKHU. I[eJ'H/IMOCTB SJICKTPUICCKUX
3apsI0B

https://youtu.be/Q6gR-kXBJao

SHCKTpI/I‘-ICCKI/Iﬁ TOK._HCTO‘-IHI/IKPI QJICKTPUYCCKOTO TOKA.
QHCKTpI/I‘-ICCKaSI IICIIb

https://youtu.be/GhYbgq8-X0U

I[eﬁCTBHe TOKa: XUMHYCCKOC, MarHuTHOC, TCIIJIOBOC



https://www.youtube.com/watch?v=ON8YRdSx-4U
https://www.youtube.com/watch?v=ml_QAvqKT5M
https://www.youtube.com/watch?time_continue=24&v=XmDFDQtUMHQ&feature=emb_logo
https://www.youtube.com/watch?time_continue=24&v=XmDFDQtUMHQ&feature=emb_logo
https://www.youtube.com/watch?time_continue=2&v=GvuQWk84HTw&feature=emb_logo
https://www.youtube.com/watch?time_continue=2&v=GvuQWk84HTw&feature=emb_logo
https://www.youtube.com/watch?v=WAeBip3uZ58&list=PLJ8TtQgi6QOpwq0yHJttU8IPYo-Hdxxok&index=4
https://www.youtube.com/watch?v=WAeBip3uZ58&list=PLJ8TtQgi6QOpwq0yHJttU8IPYo-Hdxxok&index=4
https://youtu.be/L4UXZC0EB6s
https://www.youtube.com/watch?v=nPUsXPKoM1Q
https://www.youtube.com/watch?v=uZR_2GfA3yU
https://www.youtube.com/watch?v=t6Io_C393tM&t=9s
https://www.youtube.com/watch?v=hwyVsjuIaEw
https://www.youtube.com/watch?v=8DQUUmGy54Y
https://www.youtube.com/watch?v=I425aYbsWVQ
https://www.youtube.com/watch?v=ffmFSrgoL68
https://www.youtube.com/watch?v=EuxQsSi9z5I
https://www.youtube.com/watch?v=yZ8w_WEMbEU
https://youtu.be/ULWRuqcRjRA
https://youtu.be/DzhxrX117TU
https://youtu.be/rJo9EgvBEdo
https://youtu.be/Q6gR-kXBJao
https://youtu.be/GhYbqq8-X0U

https://youtu.be/x3Xp96mktBY

DIIEKTPUYECKOE HAIPSHKEHUE, SAUHUIIBI HAIPSKECHUS.
N3mepenune HanpsokeHus

https://youtu.be/dE16gFt_hjM

3aBI/ICI/IMOCTB CHJIBI TOKA OT HaHpH)I(eHI/ISI Ha yT-IaCTKC j1(S20070
https://youtu.be/2JPIEff-Rvc

3aBI/ICI/IMOCTI) COHpOTI/IBJICHI/Iﬂ HpOBOIIHI/IKa OT €0 IJINHBI
https://www.youtube.com/watch?v=0tZJh83_5tw
YCeTpoiCTBO M IeHiCTBHE peocTara
https://www.youtube.com/watch?v=TzCrxrprAPg
HaHpiDKeHI/Ie Ha yJaCTKaxX OCIH IpH IOCICA0BATCIIbHOM
COCANHCHUHN HpOBO}]HI/IKOB
https://youtu.be/KOmkh8e8ieg

DNIEeKTPUYECKUM TOK B razax.
https://www.youtube.com/watch?v=sUS86xe8HmME
Hayunsrii punem npo IoaynpoBogHuky ot
HenrpHayu®unem

https://youtu.be/S6e VEMuO4Ao

OTIBIT DpcTena
https://www.youtube.com/watch?v=D2L 4xbE4uKA
MarauTHO€E 1oJie IpsIMOTO TOKa
https://www.youtube.com/watch?v=tGeh2t|EDsU
MarauTHO€ 1oJie KpyroBOro Toka
https://www.youtube.com/watch?v=RCfS0O895Y fg
MarnutHoe 110/1€ COJIEHON A
https://www.youtube.com/watch?v=hoiugAtgWY Q
YeTpoicTBO B paboTa AIEKTPUIECKOTO 3BOHKA
https://www.youtube.com/watch?v=0KLOQoksyJY
BpameHI/Ie pPaMK1 C TOKOM B MarHuTHOM I10JIC
https://youtu.be/uPdv719zx2c

DIEeKTPOABUTATENH MIOCTOSTHHOTO TOKa. [IpuHImm paboThI.
https://www.youtube.com/watch?v=D9 XwGSgH1U
YcTpoiicTBO amriepMeTpa
https://www.youtube.com/watch?v=LKm7LR5P6rQ
Biusgaue MarHuTHOTO I10JIS1 Ha JABYOKYHIUECA 3apsabl
https://youtu.be/N390kS e5jQ

BiusiHayne MaroHuTHOTO oI Ha BJICKTpOHHHﬁ IMy4CK
https://www.youtube.com/watch?v=TsAaH1EzEil
SBnenne camonHaykimu. MHAYKTUBHOCTD

OnrTuyeckue
SIBJICHUSA

19-21 4

https://www.youtube.com/watch?v=BLhhG1Qdieo
[IpsiMmonMHENHOCTh pacIpOCTPAHEHUS CBETA
https://www.youtube.com/watch?v=CKXIInS8xfs
OO0pa3oBaHu€ TEHU U MOJYTEHU
https://www.youtube.com/watch?v=EcEoM|ZDYEc
COJIHECYHOC U JTYHHOC 3aTMCHUA
https://www.youtube.com/watch?v=cY CojimMrhM
ACTpOHOMI/ISI UL HAUMHAOMNUX: JIYHHBIC 3aTMCHUSL
https://www.youtube.com/watch?v=Liz4XVtwfMY
OmneiT Pémepa
https://www.youtube.com/watch?v=509riuFFkk8
3aKOH IMMPCJIIOMJICHUA CBCTA



https://youtu.be/x3Xp96mktBY
https://youtu.be/dE16gFt_hjM
https://youtu.be/2JPIEff-Rvc
https://www.youtube.com/watch?v=OtZJh83_5tw
https://www.youtube.com/watch?v=TzCrxrprAPg
https://youtu.be/KOmkh8e8ieg
https://www.youtube.com/watch?v=sUS86xe8HmE
https://youtu.be/S6eVEMuO4Ao
https://www.youtube.com/watch?v=D2L4xbE4uKA
https://www.youtube.com/watch?v=tGeh2tjEDsU
https://www.youtube.com/watch?v=RCfSO895Yfg
https://www.youtube.com/watch?v=hoiugAtgWYQ
https://www.youtube.com/watch?v=OKLOQoksyJY
https://youtu.be/uPdv7l9zx2c
https://www.youtube.com/watch?v=D9_XwGSqH1U
https://www.youtube.com/watch?v=LKm7LR5P6rQ
https://youtu.be/N39okS_e5jQ
https://www.youtube.com/watch?v=BLhhG1Qdieo
https://www.youtube.com/watch?v=CKXlInS8xfs
https://www.youtube.com/watch?v=EcEoMjZDYEc
https://www.youtube.com/watch?v=cYCojImMrhM
https://www.youtube.com/watch?v=Liz4XVtwfMY
https://www.youtube.com/watch?v=5o9riuFFkk8

https://www.youtube.com/watch?v=-
SbBimz_360&list=PLtQqrP6X6Mr2povBbY OSIWz1s9f9
m_Y6Z&index=9&t=0s

[Ipenomiienue cBeTa Npu3Mon
https://youtu.be/N5R2u2c2F10

.HI/IH3I>I. OHTI/I‘-ICCKaH cuJia JIUH3bI
https://www.yaklass.ru/p/fizika/9-klass/svetovye-iavleniia-
131515/linza-fokusnoe-rasstoianie-linzy-postroenie-
izobrazhenii-163989/re-9a238ed5-04a4-4a28-82a7-
8babc45343el

[TocTpoeHue n300paXkeHUs MPEMETa B TOHKOM JTMH3E
https://youtu.be/tw2SGrcVbHA

I'na3 u 3penue. Onruyeckue npudOpsI
https://www.youtube.com/watch?v=uHABVJrmE3I
SIBrienune qucriepcun cBETa
https://www.youtube.com/watch?v=FFKDw1bni-g
[Ipunun nercTBus cBETOBOAA
https://www.youtube.com/watch?v=RZLIZH5WfNk
[TosiHOE BHYTpEHHEE OTpAKEHUE

[ToBTOpEeHUE 7-114q

Marepuana i

pe3epB

Bceero 136 u

9 kaacc
JJIS TEXHOJIOTMYECKOr0 U €CTECTBEHHO-HAYYHOI0 (Crenuaau3anus Xumus — Gpu3nka)
HanpaBJeHUl

No Paznenst Konuuec | DnekTpoHHBIE Y4€OHO — METOIUYECKUE MATEPUATIBI
pasn TBO
ena 4acoB

OneMeHThI 44

MaTeMaTHUKA B

buzuke
9 Mexanndyeckue 60-64 u | https://youtu.be/yqiJRIBF918

SIBJIEHUS Omnpenenenre KOOPAUHATHI ABIKYILIETOCS Tela

https://youtu.be/GLRI7TWHefXE

HpHMOHHHeﬁHOG nu KpHBOJ'IHHCﬁHOC JABUKCHUC
https://youtu.be/E8c0JxcpSdE

HpHMOHHHeﬁHOG PaBHOYCKOPCHHOC IBUKCHHC.
Yckopenue

https://youtu.be/1dInCyCNL8g

CBo0Oo1HOE TaeHUE
https://youtu.be/x4GBZPwWfQFQ

CBob6oaHoe nagenue ten. OmnsIT ¢ Tpyokoit HeroToHa
https://youtu.be/IZCSEtUGSQE

I[BI/I)KCHI/IG TEJIa MO OKPYKHOCTH. HepI/IOI[ 1 9aCToTa
https://ok.ru/video/650414330169

[Iepseiit 3ak0H HproTOHA
https://youtu.be/ljdSgWepkzU

Bropoii 3akon HeroTOoHa
https://youtu.be/w8KF9h7TCWCc



https://www.youtube.com/watch?v=-SbBimz_36o&list=PLtQqrP6X6Mr2povBbYOSIWz1s9f9m_Y6Z&index=9&t=0s
https://www.youtube.com/watch?v=-SbBimz_36o&list=PLtQqrP6X6Mr2povBbYOSIWz1s9f9m_Y6Z&index=9&t=0s
https://www.youtube.com/watch?v=-SbBimz_36o&list=PLtQqrP6X6Mr2povBbYOSIWz1s9f9m_Y6Z&index=9&t=0s
https://youtu.be/N5R2u2c2F10
https://www.yaklass.ru/p/fizika/9-klass/svetovye-iavleniia-131515/linza-fokusnoe-rasstoianie-linzy-postroenie-izobrazhenii-163989/re-9a238ed5-04a4-4a28-82a7-8ba6c45343e1
https://www.yaklass.ru/p/fizika/9-klass/svetovye-iavleniia-131515/linza-fokusnoe-rasstoianie-linzy-postroenie-izobrazhenii-163989/re-9a238ed5-04a4-4a28-82a7-8ba6c45343e1
https://www.yaklass.ru/p/fizika/9-klass/svetovye-iavleniia-131515/linza-fokusnoe-rasstoianie-linzy-postroenie-izobrazhenii-163989/re-9a238ed5-04a4-4a28-82a7-8ba6c45343e1
https://www.yaklass.ru/p/fizika/9-klass/svetovye-iavleniia-131515/linza-fokusnoe-rasstoianie-linzy-postroenie-izobrazhenii-163989/re-9a238ed5-04a4-4a28-82a7-8ba6c45343e1
https://youtu.be/tw2SGrcVbHA
https://www.youtube.com/watch?v=uHABVJrmE3I
https://www.youtube.com/watch?v=FFKDw1bni-g
https://www.youtube.com/watch?v=RZLlZH5WfNk
https://youtu.be/yqiJRiBF918
https://youtu.be/GLRl7WHefXE
https://youtu.be/E8c0JxcpSdE
https://youtu.be/1dlnCyCNL8g
https://youtu.be/x4GBZPwfQFQ
https://youtu.be/lZCSEtUGSQE
https://ok.ru/video/650414330169
https://youtu.be/ljdSgWepkzU
https://youtu.be/w8KF9h7TCWc

Tperuit 3akoH HproTOHA.
https://youtu.be/3cwi8meWPdI

HepecomocTts

https://youtu.be/GdoZwHDY mp8

3aK0oH COXpaHEHUsI UMITYJIbCa (OTBIT C IapaMu)
https://vk.com/video-140355142 456242819
PeakTnBHOE IBIDKEHIE
https://www.youtube.com/watch?v=Qdr6pyQEL z4
3axkoH bepnymin

10

Mexannueckue
KoJIe0anus u
BOJTHBI

17-19 4

https://youtu.be/jZgVS5EDB3MA
Mexanndeckue KojaeOaHus
https://youtu.be/wacEJCITPXw
OTtpaxeHue 3ByKa. 3ByKOBOW Pe30HAHC
https://youtu.be/mgiMiNxphXk
Mexannueckue Koyie6aHus U BOJIHBL. 3BYK
https://youtu.be/fjicf5SBOWI6s
[Toniepeunsie 1 TPOI0JTHHBIEC BOJTHBI
https://youtu.be/Gpc7wbozaXI
Mexannueckas MOJENIb TONEPEYHON BOITHBI
https://youtu.be/D1e5aAXyDQI
MexaHndeckne BOJIHEL.

11

DNeKTpOMarHuTH
oe noJie "
AIIEKTPOMArHUTH
bI€ BOJIHBI

6-8 u

https://youtu.be/s4m4ZtwlzgE

Pagnonoxanus

https://youtu.be/NxGnfXq7C9k

Bunel nznydennit. [llkana 3neKTpoOMarHUTHBIX BOJH

12

KBanToBkie
SIBJICHUA

14-18 4

http://markx.narod.ru/pic/rezerford.jpg

OmnpiT Pezepdopaa

https://youtu.be/PJ8k3nQRzgQ

OmnpiT Pezepdopaa
https://www.youtube.com/watch?v=Kqgdy1T65DZo
HenpepbIBHBIN U TMHEHYATHIN CIIEKTP
https://youtu.be/wfzRhhvUrJQ

SnepHbie peakuum.
http://markx.narod.ru/pic/raspad.qif

3akoH PaIUOAKTUBHOI'O pacCiiajia
https://www.youtube.com/watch?v=FHyx_eNy3Y(g
OTKpBITI/Ie PaduOAKTUBHOCTHU
https://www.youtube.com/watch?v=czRNJihtf7w
Pa,Z[I/IoaKTI/IBHOCTB. OTKpLITI/Ie " IIPUMCHCHUC.
https://www.youtube.com/watch?v=CtNdHXZ_TCE
P CrucTpalys HOHU3UPYIOMUX 9aCTULl CYCTIYNKOM Feﬁrepa
https://www.youtube.com/watch?v=1fipHFoPJX8
Tpeku a-uyacTul B kamepe Bunbcona
https://www.youtube.com/watch?v=Rweql7RvxX0
YcrpoiicTBo 1 AelcTBIE OBITOBOTO JI03UMETpa

IToBTOpHUTENBHO-
00o6maromuii
MOJYJIb

17-23 4

Bcero

136 u

9 kJaacce

JIAA €CTECTBCHHO-HAYYHOT' 0 (cneuna.ﬂmaunﬂ XUMHUA — 6110.]'[01"]15[) HanmpaBJICHUSA



https://youtu.be/3cwi8meWPdI
https://youtu.be/GdoZwHDYmp8
https://vk.com/video-140355142_456242819
https://www.youtube.com/watch?v=Qdr6pyQELz4
https://youtu.be/jZgV5EbB3MA
https://youtu.be/wacEJCITPXw
https://youtu.be/mgiMiNxphXk
https://youtu.be/fjcf5BOWl6s
https://youtu.be/Gpc7wbozaXI
https://youtu.be/D1e5aAXyDQI
https://youtu.be/s4m4Ztw1zgE
https://youtu.be/NxGnfXq7C9k
http://markx.narod.ru/pic/rezerford.jpg
https://youtu.be/PJ8k3nQRzgQ
https://www.youtube.com/watch?v=Kqdy1T65DZo
https://youtu.be/wfzRhhvUrJQ
http://markx.narod.ru/pic/raspad.gif
https://www.youtube.com/watch?v=FHyx_eNy3Yg
https://www.youtube.com/watch?v=czRNJihtf7w
https://www.youtube.com/watch?v=CtNdHXZ_TCE
https://www.youtube.com/watch?v=1fipHFoPJX8
https://www.youtube.com/watch?v=Rweq17RvxX0
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DJIEMEHTEI
MaTEMaTUKHA B
¢buznke

24

Mexannueckue
SIBIICHUS

60 4

https://youtu.be/yqiJRiBF918

Ornpenenenne KOOPAUHATHI JBUXKYILIETOCS Tesa
https://youtu.be/GLRI7WHefXE

[IpssMONIMHENHOE ¥ KPUBOJIMHEMHOE JBUKECHUE
https://youtu.be/E8cOJIxcpSdE

[IpssMOnMHENHOE paBHOYCKOPEHHOE JIBUKEHHE. Y CKOPEHUE
https://youtu.be/1dInCyCNL8g

CBo0OogHOE masieHne
https://youtu.be/x4GBZPwWIfQFQ

CBoOonHoe nagenue ten. OnbIT ¢ Tpyokoit HeroToHa
https://youtu.be/IZCSEtUGSQE

JBmwxenne tena o okpyxkHoctu. [lepuoa n yactora
https://ok.ru/video/650414330169

[IepBsiii 3ak0H HproTOHA
https://youtu.be/ljdSgWepkzU

Bropoii 3akon HeroToHa
https://youtu.be/w8KF9h7TCWc

Tpernii 3akoH HeroTOHAa.
https://youtu.be/3cwi8meWPdI

HesecomocTth

https://youtu.be/GdoZwHDY mp8

3aK0H COXpaHEHUSI UMITYJIbca (OTIBIT C IIapaMu)
https://vk.com/video-140355142 456242819
PeakTuBHOE ABMKEHUE

10

Mexannueckue
KOJIeOaHus u
BOJIHEI

17 94

https://youtu.be/jZgV5EbB3IMA
Mexanunueckue KOJ'Ie6aHI/ISI
https://youtu.be/wacEJCITPXw
OtpaxkeHue 3ByKa. 3ByKOBOM pe30HAHC
https://youtu.be/mgiMiNxphXk
Mexannueckue KOJ'Ie6aHI/I$I 1 BOJIHBI. 3By1(
https://youtu.be/fjcf5BOWI6s
HonepeqHLIe " IIPOAO0JIBHBIC BOJIHBI
https://youtu.be/Gpc7wbozaXI
Mexannueckas MOOCIIb nonepequﬁ BOJIHBI
https://youtu.be/D1e5aAXyDOI
Mexannueckue BOJIHEBL.

11

ONEeKTPOMarHuTH
oe mome U
3JIEKTPOMArHUTH
b€ BOJIHBI

64

https://youtu.be/s4dm4ZtwlzgE

Pannomnokamnus

https://youtu.be/NxGnfXq7C9k

Buael nznydenuit. Illkana sneKTpOMarHUTHBIX BOJIH

12

KBauToBrie
SIBJIEHUA

14 4

http://markx.narod.ru/pic/rezerford.jpg

OmnsiT Pesephopaa

https://youtu.be/PJ8k3nQRzqQ

OmnsiT Pesephopaa
https://www.youtube.com/watch?v=Kqdy1T65DZ0



https://youtu.be/yqiJRiBF918
https://youtu.be/GLRl7WHefXE
https://youtu.be/E8c0JxcpSdE
https://youtu.be/1dlnCyCNL8g
https://youtu.be/x4GBZPwfQFQ
https://youtu.be/lZCSEtUGSQE
https://ok.ru/video/650414330169
https://youtu.be/ljdSgWepkzU
https://youtu.be/w8KF9h7TCWc
https://youtu.be/3cwi8meWPdI
https://youtu.be/GdoZwHDYmp8
https://vk.com/video-140355142_456242819
https://youtu.be/jZgV5EbB3MA
https://youtu.be/wacEJCITPXw
https://youtu.be/mgiMiNxphXk
https://youtu.be/fjcf5BOWl6s
https://youtu.be/Gpc7wbozaXI
https://youtu.be/D1e5aAXyDQI
https://youtu.be/s4m4Ztw1zgE
https://youtu.be/NxGnfXq7C9k
http://markx.narod.ru/pic/rezerford.jpg
https://youtu.be/PJ8k3nQRzgQ
https://www.youtube.com/watch?v=Kqdy1T65DZo

HenpepbIBHBIN 1 TMHEWYATBIA CIIEKTP
https://youtu.be/wfzRhhvUrJQ

SnepHble peakuuu.
http://markx.narod.ru/pic/raspad.qif

3aKoH paJIMOAaKTUBHOTO pacraja
https://www.youtube.com/watch?v=FHyx_eNy3Y(
OTKpBITI/Ie paI[I/IoaKTI/IBHOCTI/I
https://www.youtube.com/watch?v=czRNJihtf7w
PagnoaxtuBHOCTE. OTKPBITHE U IPUMEHEHHUE.
https://www.youtube.com/watch?v=CtNdHXZ_TCE
Perucrpanus noHu3upyronux yacTul cyeTdnukom [eirepa
https://www.youtube.com/watch?v=1fipHFoPJX8
Tpeku o-gactun B kamepe Buiibcona
https://www.youtube.com/watch?v=Rweql7RvxX0
YcTpolcTBO U eiicTBHE OBITOBOTO TO3UMETpa

13

[ToBTOpEHUE 34

Bcero 102 g

DVD aucku ¢ 3J1eKTPOHHBIMH 00pa30BaTeIbHBIMU MaTepHATIaAMH

OCHOBBI MOJIEKYJISIPHO — KHHETHYECKO# Teopuu. YacTs 1.

OCHOBBI MOJIEKYJISIPHO — KHHETHYECKO# Teopuu. YacTsp 2.

I'mapocraTuka.

DJIEKTPOCTaTHKA.

[TocTOSIHHBIN IIEKTPUUECKHUI TOK.

MaruuTtHoOE 1oJI€E.

['eomerpuueckas ontuka. 3epkaia u npu3msel. Yacts 1.

I'eomerpuueckas ontuka. JInazsl. Yacts 2.

BonnaoBas onTuka.
MexaHn4ueckue KojeOaHHusl.

MexaHuuecKue BOJIHEI.

DNEeKTpUYECKUM TOK B pa3IMuHbIX cpenax. Yacts 1.

DNEeKTpUYECKUM TOK B pa3IMUHBIX cpenax. Yacts 2.

DneKTpOMarHuTHeIe Konebanus. Yacts 1.

DneKTpOMarHuTHbIE Konebanus. Yacts 2.

QHGKTpOMaFHI/ITHHC BOJIHBI.

KBanToBbIC sIBICHHUS.

Taoauubl 001Iero HA3ZHAYCHUSA

1. Mexxaynaponnas cuctema equnaun (CH).



https://youtu.be/wfzRhhvUrJQ
http://markx.narod.ru/pic/raspad.gif
https://www.youtube.com/watch?v=FHyx_eNy3Yg
https://www.youtube.com/watch?v=czRNJihtf7w
https://www.youtube.com/watch?v=CtNdHXZ_TCE
https://www.youtube.com/watch?v=1fipHFoPJX8
https://www.youtube.com/watch?v=Rweq17RvxX0

2. HpI/ICTaBKI/I JJIL 06pa3013aH1/1;1 ACCATUYHBIX KPATHBIX U JOJIbHBIX CAWHULI.

3. dusnyeckKue MOCTOSHHEBIE.

4. IlIxana 351€eKTPOMArHUTHBIX BOJIH.

5. IIpaBuia o TexHUKe 0€30TaCHOCTH TP paboTe B KAOMHETE (PH3UKH.

6. [lepuoauueckas cucrema J[.. Menaeneena.

7. Kapra 3B&311HOTO HEOA.

HNuTepHeT-nognep:kka Kypca Gpu3NKH

Jis  uHGOPMAalMOHHO-KOMIIBIOTEPHON MOJJIEPKKM  y4eOHOro mpoliecca Ipeanosaraercs
UCIOJIb30BAHUE CIEAYIOIUX HU(POBBIX 00Pa30BaTENbHBIX PECYPCOB, PEAIU3YEMBIX C OMOIIIBIO
cetu MHTEpHET:

¢bu3nIecKoro oOpa3oBaHus
¢usnueckoro daxynprera CIIOI'Y

Ne | Ha3Baunme caiita DJIeKTPOHHBIN apec

1. | Komnekmus ITOP http://school-collection.edu.ru

2. | 10 campix moTpscarommx Hay4dHbIX | hitps://www.kp.ru/daily/24498.5/651911/
IKCIIEPUMEHTOB

3. | Mup bu3uku: busnueckuii | https://pnu.edu.ru/ru/faculties/full_time/fkfn/phy
IKCTIEPUMEHT sics/study/literature/experiments/

4. | CepBep kadenpel obOmeii ¢usuku | http://genphys.phys.msu.ru/rus/lecdemo/
duzdaka MI'Y: nemoHCTpanuu

5. | ®usnKa B OTKPHITOM KOJUICIKE http://www.physics.ru

6. | [azera «®usuka» Wzparensckoro | http://fiz.1september.ru
noma «IlepBoe CeHTAOPSI»

7. | Kadbempa wm nabGoparopuss ¢usuku | http://fizkaf.narod.ru/
MHOO

8. | Ksanrt: Hay4HO-TionyJsipHbId | http://kvant.mccme.ru
(bHU3UKO-MaTEMaTHUECKHI KypHAIT

9. | Knaccuas ¢wmsuka: cait yumrens | http://class-fizika.narod.ru
¢usuku E.A. Bangunoi

10. | Onnaiin-npeoOpasoBatens  eaunui | http://www.decoder.ru
WU3MEpEHUs

11. | PermonanpHblii 1eHTp OTKphITOTO | http://physics.spb.ru/



http://school-collection.edu.ru/
https://www.kp.ru/daily/24498.5/651911/
https://pnu.edu.ru/ru/faculties/full_time/fkfn/physics/study/literature/experiments/
https://pnu.edu.ru/ru/faculties/full_time/fkfn/physics/study/literature/experiments/
http://genphys.phys.msu.ru/rus/lecdemo/
http://www.physics.ru/
http://fiz.1september.ru/
http://fizkaf.narod.ru/
http://kvant.mccme.ru/
http://class-fizika.narod.ru/
http://www.decoder.ru/
http://physics.spb.ru/

12. | ®usuka BOKpYr HAC http://physics03.narod.ru

13. | ®usuka.py: cait i ydamuxcs u | http://www.fizika.ru
nperoiaBaTesieit Pu3uKu

14. | ®uzukomr: B nomotns | http://physicomp.lipetsk.ru

HavMHAIOMEMY (QU3UKY



http://physics03.narod.ru/
http://www.fizika.ru/
http://physicomp.lipetsk.ru/

