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MOSACHUTEJIbHAA 3ATIMCKA

CopnepxaHue IporpaMMbl HalpaBJIeHO Ha (POPMUPOBAaHUE €CTECTBEHHOHAYYHON TPAMOTHOCTH yYaIlIuXcs U
OpraHM3aINI0 N3Y4YeHUs (U3NKH Ha NEATEIbHOCTHON OCHOBE. B HEll yUUTHIBarOTCS BOZMOKHOCTH TIPEIMETA B
peanuzanuu TpedoBanuit PI'OC OOO K mIaHUPYEMbIM JIHYHOCTHBIM M METAIPEAMETHBIM pe3ybTaTaM 00yueHusI, a
TaKKe MEXIIPEMETHBIE CBA3H €CTECTBEHHOHAYYHBIX YUEOHBIX MPEMETOB HA YPOBHE OCHOBHOTO OOIIIEr0
o0paszoBaHwUs.

OBILIASA XAPAKTEPUCTUKA YUYEBHOI'O ITPEJJIMETA «®U3UKA»

Kypc ¢pusnkn — crcreMo00pa3yromuii 1Jis ecTeCTBEHHOHAYYHBIX Y4eOHBIX PEAMETOB, IIOCKOIBKY (PU3NUECKUE
3aKOHBI JIS)KAaT B OCHOBE IIPOILIECCOB U SIBIICHUI, H3y4aeMbIX XHUMHUEH, Ononorue, acTpoHoMuel 1 (pu3nIecKon
reorpadueii. Duznka — 3TO MpeAMET, KOTOPBIF HE TOIHKO BHOCHUT OCHOBHOM BKJIAJ] B €CTECTBEHHOHAYYHYIO KapTHHY
MHpa, HO U TIPEAOCTaBISIET Harboree SICHbIE 00pa3Ibl MPIMEHEHHUSI HAYYHOTO METO/1a TTO3HAHMS, T.€. Crioco0a
MOJTyYeHHs] IOCTOBEPHBIX 3HaHUH 0 Mupe. Hakoner, ¢pusnka — 3T0 mpeaMeT, KOTOPBIH HapsAy ¢ APYTUMU
€CTeCTBEHHOHAYYHBIMH IIPEIMETaMHU JOJDKEH AaTh MIKOJIbHUKAM IPEICTaBICHNE 00 YBIEKATEIbHOCTH HAYYHOT'O UCCITe
JIOBaHUA U PaZIOCTH CAMOCTOSITEIEHOTO OTKPHITHS HOBOTO 3HAHHS.

OpHa U3 rIaBHBIX 3a7a4 PU3MYECKOro 00pa30BaHusl B CTPYKType 001Iero 00pa3oBaHusi COCTOUT B (POPMHUPOBAHUN
€CTECTBEHHOHAYYHOH IrPaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOW MacChl 00yJaroIuxcsl, KOTOpbIe B AalbHEHIIIEM
OyayT 3aHATHI B CaMbIX pa3Ho 00pa3HbIX cepax aestenpbHOCTH. Ho He MeHee BaXHOH 3a7aueii sBIISIETCS BBISIBICHUE
Y TIOATOTOBKA TAJIAHTIIMBBIX MOJIOBIX JIIOACH /IS TPOAOJDKCHUSI 00pa30BaHus U AajbHEHIIEH MpodeccnoHanbHOMI
JeSITENIBHOCTH B 00J1aCTH €CTECTBCHHOHAYUHBIX UCCIIEIOBAHNHN U CO3JIaHAN HOBBIX TexHoJoruid. CornacHo
MIPUHATOMY B MEXTyHApOJHOM COOOIIECTBE ONpeieNieH 0, «EcTecTBeHHOHAyYHAs! TPAaMOTHOCTB — 3TO CIIOCOOHOCTh
Yell0OBeKa 3aHUMATh aKTUBHYIO TPAKIAHCKYIO MO3UIIHUIO 110 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C
€CTECTBEHHBIMH HayKaMHM, 1 €r0 TOTOBHOCTh MHTEPECOBAThCS €CTECTBEHHOHAYYHBIMU HJiesMU. HayuHo rpaMOTHBII
YeIIOBEK CTPEMUTCS YIaCTBOBATh B apTyMEHTHPOBAHHOM O0CYKJICHHUH MTPOOIIEM, OTHOCSIINXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTHSM, YTO TPeOyeT OT HETO CIEAYIOMINX KOMIIETEHTHOCTEH:

— Hay4HO OOBSICHATH SBJICHUS,
— OIICHMBATh U MIOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEOBaHu,
— WHTEPIPETUPOBAThH TaHHBIC U MCIIOJIb30BaTh HAYYHBIE TOKA3aTEIbCTBA JIJIS TIONYYCHHUS BBHIBOJIOB.

N3zyyenne Gu3nku cnocoOHO BHECTH PEIIArONIUi BKIIaa B JOPMHUPOBAHKE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH 00Y4JaOIIUXCA.

HEJIN UBYYEHUSA YYEBHOI'O ITPEJIMETA «®U3NUKA»
Uenu n3yvenus ¢pu3nku Ha YpPOBHE OCHOBHOTO 00I1IeT0 00pazoBaHus onpe/erieHsl B KoHnenuy npenoiaBaHus
yueOHoro npeaMeTa «Dusrkay B 00pa3oBaTebHbIX opranu3anusax Poccuiickoit denepaiiuu, peaasnu3yromumx
OCHOBHBIE 00111€00pa3oBaTeNLHBIC IPOTPAMMBI, YTBEPKAEHHOH pemeHneM Koternn MuHUCTEpPCTBA IIPOCBEIICHHS
Poccwiickoit @enepanuu, mporokoi ot 3 aexadps 2019 r. Ne [1K-4BH.
Henwn n3ydyenus: pu3nku:
— mpuoOpeTeHne HHTepeca U CTPEeMJIeHH 00yUYaloNIXCs K HAYyYHOMY U3YYEHHIO TMPHUPOIBI,
pa3BUTHE WX MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
— pa3BUTHE MPEJICTABICHNH O HAYYHOM METOJIe IMO3HaHMs U (POPMHUPOBAaHUE HCCIIEI0BATENECKOTO
OTHOIICHHUS K OKPYKAIOLINM SIBIICHUSIM;
— (hopMHpOBaHWE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3ydeHHUs] OCHOB CTPOSHUS MaTePUH U
(hyHIaMEHTAITLHBIX 3aKOHOB (DU3UKH;
— (¢opMHpOBaHHE TPEICTABICHHUN O POJIM PU3HUKH JJIsl pa3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
TEXHOJIOTUM;
— Ppa3BUTHE NPEACTABICHUA 0 BO3MOXHBIX cepax Oynyiiel npodeccuoHanbHON NesTeIbHOCTH,
CBSI3aHHOW ¢ (PU3UKOMH, IOATOTOBKA K TaTbHEHIIIEeMY OOYUICHHIO B ’TOM HaIIpaBICHUH.
JocTmxenne 3THUX 1eieil Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHMs 00eCTIeYNBAETCS PEIICHIEM
CIIETYIOINX 33]1a4:
— TpUOOpETEeHNE 3HAHUM O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHHMUYECKHX, TETIOBBIX,
3MEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHUSIX;
— TpUOOpETEeHNE YMEHHUI OMHUCHIBATh U OOBSICHATH (PU3NUECKUE SIBICHHUS C UCIIOIb30BaHHEM
MOJTyYEHHBIX 3HAHU;
— OCBOEHHWE METOJIOB PEIICHUS MPOCTEUIITNX PACUETHBIX 337124 C MCIIOIb30BaHNEM (PU3NIECKIX
MOJIeJIeH, TBOPUECKHX U MPAKTUKOOPHEHTUPOBAHHBIX 33]1aY;
— pa3BUTHE YMEHHI HAOIIOaTh MIPUPOJIHBIC SIBJICHHUS U BBIIOJHSATH OIBITHI, 1a00paTOpHBIE paOOTH U
IKCIIEPUMEHTAIILHBIE HCCIICIOBAHMS C HCIIOJIh30BAHHEM U3MEPHUTEIBHBIX TIPHOOPOB;
— OCBOeHHE NMPUEMOB PabOThI ¢ HHPOPMAIHEH (HU3MISCKOrO COEPIKAHUS, BKITIOUas HHPOPMAIIHIO O
COBPEMEHHBIX JIOCTHKCHHUIX (PU3UKU; aHAIIN3 U KPUTUIECKOE OlIEHNBAaHUE HH()OPMAITUY;
— 3HAKOMCTBO cO cpepaMu mpodhecCHOHATBHOM NesITeNbHOCTH, CBI3aHHBIMU C (PH3UKOH, U
COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JOCTI)KCHUAX (PH3UIECKON HAYKH.

MECTO YUYEBHOTI'O ITPEAMETA «®U3UKA» B YUEBHOM I1JIAHE
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B cootBercTBrn ¢ @I'OC OO0 dusuka sBiseTcss 0013aTSIBHBIM ITPEAMETOM Ha YPOBHE OCHOBHOT'O 00IIIETO
oOpaszoBanus. JlaHHas mporpaMMa mpeaycMaTpuBaeT u3yueHue (GU3nKu Ha 6a30BOM YpoBHE B 00bEMe 238 4 3a
TpH roa 0Oy4eHus 1Mo 2 4 B HeIe 0 B 7 U 8 Kimaccax M 1o 3 4 B Hellelto B 9 Kimacce.

COHEPXXAHUE YUEBHOI'O ITPEAMETA

7 KJIIACC

Paznen 1. ®usuka u €€ posib B IO3HAHUU OKPYKAIOIIEr0 MUPa
®u3nka — HayKa o MPHUPOJIe, n3ydaeT (YM3MUECKUE SIBICHUS: MEXaHUIECKHE, TETIOBBIE, SJIEKTPUIECKHE, Mar
HUTHBIE, CBETOBEIE, 3BYKOBEIE.

®dusnueckre BeaunHbL. M3mepenne ¢pusndeckux BenmunH, ®usndeckue npudopsl. [lorpenHocTs
n3MepeHuid. MexayHapoIHasl CUCTEMA €AMHMII.

Kak ¢usnka u npyrue ectecTBEHHBIE HAyKH HM3YYarOT NPUPOAY. EcTecTBEeHHOHAyYHBIH METOJ TO3HAHUS:
HaOJIIOJICHUE, TIOCTAaHOBKA HAYYHOTO BOIPOCA, BBUIBIDKEHUE THIIOTE3, SKCICPUMEHT II0 IMPOBEPKE THUIIOTE3,
00BsCHeHHE Ha0MIOaeMoro sBiieHus. Onrcanne GU3NIeCKuX SBIICHUN ¢ TIOMOIIBIO0 MOZEIIEH.

JemMoHncTpanuu
1. MexaHn4eckue, TEIIOBbIC, SJICKTPUUECKUE, MarHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®uznyeckue NpuOOPHI U MpoIeaypa MPSIMbIX H3MEPEHUI aHAIOTOBBIM U IIU(QPOBBIM IPHUOOPOM.

JlabopaTopHbie pabOTHI U OTIBITHI

1. Onpenenenue LEeHbI NEIEHUS IIKaIbl U3MEPUTENIBHOTO Mpubopa.

2. 3mepenue pacCTOSTHUM.

3. N3mepenne 00bEMa KUIKOCTH B TBEPAOTO Tea.

4. OnpeneneHue pa3MepoB MaIbIX Tell.

5. I3amMepeHue TeMneparypsl Ipy IOMOLIN )KUIAKOCTHOTO TEPMOMETPA U JaTYMKa TeMIIEPaTyphl.

6. IlpoBeneHue vccineq0BaHMs O NIPOBEPKE TUIOTE3BI: JAIBHOCTE MMOJIETA MIAPHKA, ITyILEHHOTO
TOPH30HTAJIBHO, TEM OOJIBIIIE, YeM OOJIbIIE BHICOTA MYCKA.

Pa3/:[en 2. HepBOHa‘{aHBHBIQ CBCACHUA O CTPOCHUU BCILICCTBA

CTpOGHI/Ie BCHIECTBA: aTOMBI U MOJICKYJIbI, UX Pa3MEpPhI. OHBITBI, JOKa3bIBaOE JUCKPETHOC CTPOCHUC
BCIICCTBA. OHLITI:I, AOKa3bIBAOIUE TUCKPETHOC CTPOCHUEC BCIICCTBA.

JBmxxeHue yactuil Bemectsa. CBsI3b CKOPOCTH JBUKEHUS YACTHULL C TeMIleparypoid. bBpoyHoBckoe
newxenue, tuddysusa. BzaumonelcTBUE YacTHIl BEIIECTBA: IPUTIKCHUE U OTTAIKMBAHUE.

ArperaTHbIe COCTOSHUS BEIIECTBA: CTPOSHUE ra30B, KUIAKOCTEH U TBEPABIX (KPUCTATUTMUECKHX ) Tell. B3anMocBsI3b
MEXJ1y CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHbIX COCTOSIHUSAX U UX aTOMHOMOJIEKYJISIPHBIM CTPOEHHUEM.
OcCoOEHHOCTH arperaTHBIX COCTOSIHUN BOJIBI. B3anMOCBSI3b MeX Ty CBOHCTBAMH BEIIECTB B PA3HBIX arperaTHBIX
COCTOSIHHSIX Ml UIX aTOMHOMOJIEKYIIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOsSTHUM BOJbl. OcobeHHOCTH
arperaTHbIX COCTOSIHUNA BO/IbI.

JlemoHcTpanuu
1. HaGmoieHre OpOYHOBCKOIO JIBMIKEHHUSI.
2. Habmonenue nuddysun.

3. Ha6J’IIO,Z[€HI/I€ FIBJ'ICHI/If/i, O6’BHCH$IIOH_II/IXC$I MMPUTSIKCHUEM WM OTTAJIKUBAHUCM YaCTHUI] BCIICCTB.

JlaGoparopHbie pabOThI U OIBITHI
1. Onenka auameTpa aToMa METOIOM PsIOB (C MCTOIb30BaHHeM (GoTorpaduii). 2.
OMbITH O HAOTIOACHUIO TEIUIOBOTO PACITUPEHHS T'a30B.

3. OnbITHI 110 0OHAPYKEHHIO ACUCTBHS CHIT MOJICKYIISIPHOTO MTPUTSKEHUS.

Paznen 3. JIpwkeHue U B3aUMOJIEHCTBUN

Mexanndeckoe IBIKeHNE. PaBHOMEpHOE 1 HepaBHOMEpHOE NBIDKeHUE. CKOpOCTh. CpeHss CKOPOCTh MPH
HEPaBHOMEPHOM ABMKEeHUU. Pacuér myTu U BpeMeHU ABMKEHUs. PaBHOMEpHOE 1 HEpaBHOMEPHOE JBU-KECHUE.
CxopocTtb. CpellHssl CKOPOCTh NMPU HEPABHOMEPHOM JIBIKCHUH. PacuéT myTH U BpeMEeHU IBUKCHUS.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 41 ot 19.10.2022. UcnonHutens: 3akmposa J1.H. 0 3IEKTPOHHbINA
CtpaHuua 3 us 27. CtpaHuua cosaana: 19.10.2022 12:07 =¥ TATAPCTAH



SIBnenne uHepiuu. 3aK0oH HHEpLWHU. B3aumoeiicTBre Tl Kak MpUYMHA H3MEHEHUSI CKOPOCTH ABMKEHUS Tedl.
Macca xak Mepa HHEpTHOCTH Tena. ILoTHOCTh BemecTBa. CBsI3b INIOTHOCTH € KOIMYECTBOM MOJIEKYJ B €IUHUILIE
0o0BEMa BelecTBa.

Cuna KaKk XapakTepuCTHKa B3auMoeiicTeus Ten. Cuia ynpyroctd u 3akoH ['yka. MiaMepenne CHITbl ¢ TOMOIIBIO
TUHAMOMETpa. SIBieHne Tsarotenns u cwia Tsokectr. Cria Tsbkectr Ha napyrux mianerax (MC). Bec Tena.
HesecomocTs. CrojxeHue cuil, HalpaBIeHHBIX [0 OAHOM npsiMoii. PaBHonelcTByromas cui. Cuna TpeHus. Tpenue
CKOJIBKCHHS U TpeHHue Tokos. Tperue B mpupoae u Texauke (MC).

JemoHcTpanuu

1. HabGmonenne MeXaHMIECKOTO ABHKCHUS Tella.

2. I3amepeHne CKOpOoCTH MPSMOJIMHEHHOTO JBIKCHUS.

3. HaGmroieHue siBJICHYSI UHEPIINY.

4. HaGuroieHue W3MEHEHHUS CKOPOCTH TIPU B3aUMOJICHCTBUU TEI. 5.
CpaBHEeHHE Macc 10 B3aUMOICHCTBUIO TeIl.

6. Cno>xeHue cujl, HalpaBJIEHHBIX [0 OJHOM MPSAMOM.

JlabopartopHbie pabOTHI U OIIBITHI
1. Onpenenenue CKOPOCTH PABHOMEPHOTO JBIKEHUS (LIapUKa B KHIKOCTHU, MOJEIHN JIEKTPHUECKOTO
ABTOMOOMJIS | T. II.).

2. OmnpepienieHne CpeTHe CKOPOCTH CKOJIBKEHHS OpyCKa MK IapHKa 110 HAKIIOHHOH TUTOCKOCTH. 3.
Omnpeaesnenue MIOTHOCTH TBEPAOTO Tela.
4. OnbITHl, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh pacTshKeHus (aedopManun) npy>KMHbL OT IPHIOKEHHOU CHIIBL.

5. OnBITEL, AEMOHCTPUPYIOIIHE 3aBUCUMOCTD CHIIBI TPEHHS CKOJIBKEHHS OT Beca Tella U XapakTepa
COIPUKACAOLIUXCs IOBEPXHOCTEM.

Paznen 4. JlaBnenue TBEPABIX TEM, )KUIKOCTEH U ra30B

Jasnenue. CriocoObl yMEHBILICHUS M YBEJIIMYCHUS JaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTb JIaBJICHUS ra3a OT
o0BEMa, TemnepaTypsl. [lepenaua naBiaeHns TBEPIBIMA TEIAMH, KUAKOCTIMHU U ra3amu. 3akoH [lackas.
[THeBMaTHYeCKHE MAIIMHBL. 3aBUCUMOCTD JAaBIICHUS JKUIKOCTH OT TIyOuHBL. ['napocrarnieckuii mapagokc. Cood
HIAIONTUECS COCYBL. [ mupaBirdecKue MEXaHU3MBI.

ATtmocdepa 3emnu u atMmocepHoe nasnenue. [IpuuuHbl cynecTBOBaHMs BO3LYIIHON 000I0UKH 3eMITH.
Omnepit Toppuuennu. U3mepenne arMmocepHOro naBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTO AaBIEHHUS OT BBICOTHI
Hajl ypoBHEM Mopsi. [IpuGops! s u3mepeHus aTMochepHOTO JaBieHHS.

JeiicTBHe KUIKOCTH U Ta3a Ha NOTPY>KEHHOE B HUX TeNo. BeITankuBaromas (apxuMenoBa) cuiia. 3aKoH
Apxumena. [InaBanue ten. Bozayxonnasanue.

JemMoHncTpanmu

1. 3aBUCHMOCTB JJaBJIEHHA I'a3a OT TEMIIEPATYPHI.

2. Ilepenaya naBiaeHUs KUAKOCTBIO U Fa30M.

3. Coobmaronecs cocybl.

4. I'mnpaBnuueckuil npecc.

5. IlposiBienue neiicTBUs aTMOC(HEPHOTO IaBICHUSI.

6. 3aBICHMOCTbH BBITAIKMBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH Tela U TNIOTHOCTH KHUIKOCTH. 7.

PaBenctBo BBITaJ'IKPIBaIOH.[CfI CHUJIbI BECY BBITCCHCHHOM KHUAKOCTH.

8. YcioBue minaBaHus TeJ: MJIABAHUE WU OTPYKEHUE TEl B 3aBUCUMOCTH OT COOTHOLIEHUS IIOTHOCTEH Tena u
JKHJIKOCTH.

JlabopaTopHbie pabOTHI U OIBITHI
1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOrpyKEHHOM B )KHIKOCTh YaCTH TeJa.
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2. OnpenesneHue BHITATKUBAIOIICH CUTIBL, ACHCTBYIONIECH Ha TEJIO, HOTPYKEHHOE B KUIKOCTb.
3. [IpoBepka HE3aBUCHMOCTH BHITAIKMBAIOIIEH CHIIBI, TEHCTBYIONIEH Ha TEJIO B )KHIKOCTH, OT Macchl Tema. 4. OTBITHI,
JIEMOHCTPHPYIOITIE 3aBUCHUMOCTD BBITAJIKHBAIOIICH CHUTBI, IEHCTBYIOIIEH Ha TEIO B )KUIKOCTH, OT 00BEMa
NOTrpy>KEHHON B KUJAKOCTh YACTH TEJA U OT IUIOTHOCTH >KUIKOCTH.

5. KoncrpynpoBaHue apeoMeTpa Wil KOHCTPYHPOBAHHE JIOJKH U OIpeieNieHne €€ Tpy30I0AbEMHOCTH.

Paznen 5. Pabora u MomHOCTh. DHEPrust

Mexanndeckas padora. MOITHOCTb.

[IpocThie MexaHU3MBI: pBIYar, OJIOK, HAKIIOHHAS IUIOCKOCTh. [IpaBuio paBHOBecus peruara. [IpuMeHenne npasuia
paBHOBecHs pbryara K 0J10Ky. «3osotoe npasuioy» mexanuku. KI1/I npoctbix Mexanu3MoB. [IpocTbie MexaHH3MBbI B
OBITY U TEXHUKE.

Mexanundeckas sHeprus. Kunerudeckas v noTeHIManbHas sHeprus. [IpeBpaiienue oqHOro Buaa
MEXaHWYECKOW YHEPTHH B APYroi. 3aKOH COXpaHEHHUS SJHEPTUU B MEXaHUKE.

JemoHcTpanuu
[IpumepsI TPOCTHIX MEXaHU3MOB

JlabopaTopHbie pabOTHI U OIIBITHI

1. Onpenenenue pabOTHI CHIIBI TPEHHS TIPU PABHOMEPHOM JIBU)KCHUH TeJla 110 TOPU30HTAIBHOM
MIOBEPXHOCTH.

2. UccnenoBanue yciaoBUM paBHOBECHS phlyara.

3. M3mepenne KIIJI HakKIOHHOM MITOCKOCTH.

4. V3ydeHue 3aK0HA COXPaHECHUS MEXaHUIECKON SHEPTUH.

8 KJIIACC

Paznen 1. TerioBsle siBIeHUS

Mogenu TBEpIOTO, JKUAKOTO U Ta3000pa3HOro COCTOSIHUHN BemlecTBa. KpucTamnnueckue u aMmopHbIe Tena.
OOBsicHeHUE CBOWMCTB ra3oB, )KUIAKOCTEH U TBEP/IBIX TNl HA OCHOBE MOJIOKEHUI MOJIEKYISPHO-KHHETUIECKOH TEOPUH.
CMaunBaHMe U KalWIISIPHBIE ABJICHUS. TeIIoBOe paclIupeHue U CKaTue.

Temnepatypa. CBsi3p TEMIIEPATyphl CO CKOPOCTHIO TETUIOBOTO JBMKEHHUS YaCTHII.

Baytpennsis sneprus CriocoObl K3MEHEHHUS! BHYTPEHHEH dHEPTHU: TeIuIonepeada i coBepuieHre padboTel. Buabl
TEIUIONEPEeIaur: TETUTOPOBOAHOCTh, KOHBEKIIHS, U3TyICHHUE.

KosuuecTBo TerioTel. Y aelibHas TeII0OEMKOCTh BEIIeCTBA. TeIIo00MeH U TEIIOBOE PaBHOBECHE.
VYpaBHeH#He TeruioBoro Oananca. [naBineHue M OTBep/eBaHWE KPUCTAUTMUECKHX BEHIECTB. YJIENbHAS TEIOTa
iaesieHus. [Tapoodpazosanue u konjaeHcanus. Mcnapenue (MC). Kunenue. Y nenbHas TeIioTa napooopa3oBaHusl.
3aBUCHMOCTH TEMITEPATypPhl KUIIEHUS OT aTMOC(EPHOTO aBleHHs. BIaxxHOCTh BO3yxa. DHEPrus TOILTUBA.
VY aenpHas TEMJIOTa CTOPAHHUSL.

[Tpunnmmel padoTe! TerwioBbix aeuraresieit. KI1/ terosoro neuraresis. TemioBsie ABUraTeld U 3amiuTa
okpyxaromieit cpeast (MC). 3akoH coxXpaHEHHS W TIPEBpAIEHHs SHEPTHUH B TEIUIOBBIX mpotieccax (MC).

JleMoHCcTpanuu

1. HaGmoieHre OpOYHOBCKOTO JIBMIKEHUS

2. Habmonenue nuddysuu

3. HaGimoieHue siBNeH CMaYUBaHUS U KaIWIUISPHBIX SBICHUN

4. HalGuroteHue TEIIOBOTO paciiupeHus Tell

5. 3menenune naBiieHUs ra3a Ipu U3MEHEHUN 00hEMA M HATPEBAHUU WITH OXJIAXKICHHUH O.
IIpaBuna u3MepeHuss TEMIIEPATYPHI

7. Buzipl Tenonepeaadu

8. OxJaxk/ieHue Py COBEPIICHUH PabOTHI
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9. HarpeBanue npu coBepiieHuH paboTsl BHEITHUMH criamu 10.
CpaBHEHHE TEIIOEMKOCTEH Pa3THIHBIX BEIICCTB

11. HaOmrogenre KuneHust

12 .Ha0:roieHre TOCTOSIHCTBA TEMIIEPaTyphI IPH IUIaBieHuu 13.
Mogenu TenoBbIX IBUraTeNeu

JlaGoparopHbie pabOTHI M OMBITHI

1. OnbITHI IO OOHAPYKEHHIO ACHCTBHSI CHII MOJIEKYJISIPHOTO MTPUTSKEHUS

2. OnbITH IO BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOHN COJIM HIIH caxapa

3. OmnbIThI 110 HAOJIOAEHUIO TETNIOBOTO PACLIMPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEI

4. Ompenenenne naBIeHMS BO3ayxa B Oa/TOHE MIIPHUIA

5. OnBITHL, AEMOHCTPUPYIOIIE 3aBUCUMOCTD JIaBJICHHUSI BO3yXa OT €ro 00b&Ma U HarpeBaHMs MITH OXJIaKACHHS

6. IlpoBepka runoTe3sl IMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOWKA )KUAKOCTH B TEPMOMETPHUECKON TPYOKE OT
TeMIIepaTypsl

7. HaGmroneHne n3MEeHEHHsI BHYTPEHHEH SHEPTUH TeJla B pe3ysbTaTe TEIUIoNepeaay U paboThl BHEIIHUX CHIT

8. MccnenoBanue siBIEHUS TEINIOOOMEHA TP CMEUIMBAHUH XOJIOAHOM U rOpsiueii BOJBI

9. OnpeneneHue KOJIMIECTBA TEIIOTHI, TIOJyYSHHOTO BOJIOW MPY TEIUIOOOMEHE ¢ HarpeThiM
METAJUINYECKUM LIUINHAPOM

10. Onpenenenue yneapHONU TEIIOEMKOCTH BEILIECTBA

11. MccnenoBanue npoliiecca UCTIapeHUs

12. OnpezneneHre OTHOCUTEIHHON BIaKHOCTH BO3/1yXa

13. Onpenenenue yneapHOU TEIJIOTHI TUIaBICHUA JIbAa

Pazpen 2. DnekTpuueckue 1 MarHUTHBIE SIBJICHUS

Onektpuzanus Tel. J[Ba pona aIeKTpUUecKuX 3apsaaoB. BzanMoeiicTue 3apskeHHBIX Tell. 3akoH Kymona
(3aBI/ICI/IMOCTI> CHIJIbI B3aI/IMO)Z[CI‘/'ICTBI/I$I 3apsAKCHHBIX TCJI OT BEJIMYUHBI 3apsA10B U PAaCCTOAHUA MEXKITY TeHaMI/I).

Onekrpuueckoe mose. HanpsykEHHOCTh AIeKTpHYECcKOTo 1motis. [IpHHIUIT CYTIEpIO3HUITUH AIIEKTPUIECKHX TTOJIEeH
(Ha KaYECTBEHHOM YPOBHE).

Hocurenn anekTpudeckux 3apsioB. DIEMEHTAPHBIN dNeKTpruueckuil 3apsa. Ctpoenue atoma. [IpoBogHuKkY 1
JU3JIEKTPUKU. 3aKOH COXPaHEHUs IEKTPUUECKOr0 3apsa.

ONEKTPUYECKUH TOK. Y CIOBHA CYIIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MICTOUHMKN MOCTOSTHHOTO TOKa. JleHcTBHs
3NIEKTPUYECKOTO TOKA (TEIUIOBOE, XMMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUH TOK B )KMIKOCTSIX U ra3ax.

OnexTpuyeckas 1enb. Cria Toka. DieKkTprudeckoe HanpsokeHne. ConpoTHBIEHHE TPOBOAHMKA. Y AETTBHOE
cOInpoTHBIeHKE BenlecTBa. 3akoH OMa 111 yuactka uenu. [locnenoBarenbHoe U napaielIbHOE COeITMHEHNE
MIPOBOJHUKOB.

PaboTta u MOIIHOCTB 37eKTpHUUecKoro Toka. 3akoH Jxoyns— JleHna. DnekTpudeckue enu U moTpeduTenu
3NEeKTpUIecKoi 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

TTocTostuable MarHuTel. B3anMomelcTBHE HOCTOSHHBIX MAarHMTOB. MarHuTHOE mojie. MarHUTHOE I10JIe 3eMIIA 1
€ro 3HaueHue A XKu3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoe mosje 3JaeKTpuieckoro Toka. [Ipumenenue
3JIEKTPOMArHUTOB B TEXHUKE. JleficTBIE MAarHUTHOTO T0JIs1 HA TPOBOJIHUK C TOKOM.

DNeKTpoABHUTaTeNb OCTOSIHHOTO TOKA. Vcrionb30BaHne 3NEeKTPOABUTaTeNel B TEXHIUECKUX YCTPOMCTBAX U HA
TpaHcCIopTe.

Onbitel @apazes. SBnenue snekrpoMarautHON nHAYKUIUK. [IpaBuito Jlenna. Onexrporeneparop. CriocoOs
MOJTYYEHUS SIEKTPUUECKON SHEPTHH. DIIEKTPOCTAHIIMY Ha BO3OOHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
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JleMoHCcTpaun

1. Dnextpusanus Tel

JIBa poaa aneKTpU4ecKuX 3apsI0B U B3aUMOJIEHCTBUE 3apsKEHHBIX TEJl
YCTpoUCTBO U AEUCTBUE IIEKTPOCKOINA

OnexTpocTaTuyecKkasi HHIYKIHS

3aKO0H COXPaHEHMS HICKTPUIECKUX 3apsAI0B

[TpoBOIHHKY U TUITIEKTPUKU

MonenupoBaHHe CHIIOBBIX JIUHUM 3IEKTPUUECKOTO O

® N A W kWD

HcTOYHMKYN TOCTOSIHHOTO TOKa

9. JleHcTBUS 2IEKTPUIECKOTO TOKA

10. DneKTpUYeCKU TOK B XKUAKOCTU

11. I'a30BBIit pa3psin

12. 3smepeHne CHTbl TOKa aMIIepMETPOM

13. M3mepeHne 3eKTPUYECKOTO HaNpsKEHUsS BOJIBTMETPOM

14. PeocTaT 1 Mara3uH CONpOTUBICHUI

15. BzaumoneiicTBUE NOCTOSIHHBIX MATHUTOB

16. MoaenupoBaHye HEBO3MOXKHOCTH pa3/IeICHUS MOJIOCOB MarHuTa
17. MopenupoBaHre MarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB

18. OmeIT Opcrena

19. MarautHoe nosie Toka. DNEeKTPOMarHUT

20. JleficTBMe MarHUTHOTO I10JI1 HA MMPOBOJHUK C TOKOM

21 DnekTpoABUTaTeab NOCTOSSTHHOIO TOKA

22. UccaenoBanue SIBICHUS AIEKTPOMArHUTHOM UHTYKITUU

23. Onbrtel Qapanes

24. 3aBUCUMOCTb HANPABJICHUS UHAYKIIMOHHOTO TOKa OT YCJIOBHl €ro BO3HUKHOBEHUSA 25.
DneKTporeHepaTrop MNOCTOSIHHOTO TOKa

JlaGopaTopHbie pabOTHI M OIBITHI

1. OnbITH 110 HAOIOIEHUIO SJEKTPU3ANNY Tell MHIAYKITUEH U TIPH COTIPUKOCHOBEHUH

2. HccnenoBanue IEHCTBUS SIEKTPUUYESCKOTO TIOJIS HAa MPOBOJIHUKY U AUAIICKTPUKU

3. Co6opxka u mpoBepKa pabOThI AIEKTPUISCKON IIEITH TTOCTOSTHHOTO TOKA

4. V3MmepeHue 1 peryIupoBaHUe CHIIbI TOKa

5. H3MepeHue U peryupoBaHUe HANPSIKCHUS

6. UccnemoBanue 3aBUCHMOCTH CHIIBI TOKa, UIIYIIETO Yepe3 PE3UCTOp, OT COMPOTHBIICHUSI PE3UCTOPA U HATIPSHKECHUS
Ha pe3ucTope

7. OHI)ITI)I, JACMOHCTPUPYIOUIUEC 3aBUCUMOCTD JJICKTPUYCCKOI'0 CONIPOTUBJICHUA ITPOBOJHNKA OT €T0 JJIMHEI,
TIONIAIA TIONIEPEYHOT0 CEUYCHUS M MaTepHana

8. TlpoBepka nmpaBuia CIOXKEHUs HAMPSDKEHUH MPH MOCIIEI0BATEIHHOM COEMHEHUH JIBYX PE3UCTOPOB 9.
[IpoBepka npaBuIa JUIst CUIIBI TOKA IPU HapaieIbHOM COSIMHEHUU PE3UCTOPOB

10. Ompenenenne padOTHI MIEKTPHIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOP

11. OnpeneneHrie MOIIHOCTH IEKTPHUYECKOTO TOKA, BEIICIAEMON Ha PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UITYIIET0 Yepe3 JIAMITOUKY, OT HaNPsHKEHUS Ha Hel

13. Ompenenenne KI1J] narpesaremns

14. ccienqoBanye MarHUTHOT'O B3aUMOJEHUCTBHUSA ITOCTOSHHBIX MAarHUTOB

15. V3yueHrie MAarHUTHOTO ITOJISI TOCTOSTHHBIX MAarHUTOB IIPH UX O0BbSTUHEHUU U Pa3/IeIICHUU

16. VccnenoBanue NeHCTBHS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPENKY
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17. OnbITH, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIbI B3aUMOJICHCTBUS KaTyILKH C TOKOM M MarHuTa ot
CWJIBI TOKA U HAIIPABJICHUSA TOKA B KaTyIIKe

18. Mzy4enne meiicTBUSI MATHUTHOTO TIOJIST Ha TIPOBOAHHK C TOKOM

19. KoHcTtpynpoBanue u usydeHue pabOTHI BIIEKTPOIBUTATEIS

20. Uzmepenune KIIJI anekTponBurareabHON yCTaHOBKH

21. OnBITHI IO UCCIIEIOBAHUIO ABJIEHMS ANEKTPOMArHUTHON HHAYKIMU: UCCIIEIOBaHNUE U3MEHEHUH
3HAYEHUS U HAIPaBICHNS HHAYKIHNOHHOTO TOKA.

9 KJIACC

Paszgen 1. Mexanndeckue SIBIEHUS

Mexanunueckoe IBmkeHne. MarepuanpHast Touka. CrucreMa orcuéra. OTHOCUTENTBHOCTh MEXaHMUECKOTO
IBUKeHHs. PaBHOMepHOE npsMoiiHetHOe ABKeHue. HepaBHoMepHoe npsamonuHeliHoe anxkenne. CpenHss
¥ MCHOBEHHAsl CKOPOCTb TeJla IPH HEPaBHOMEPHOM JIBUKEHUH.

Yckopenue. PapHOycKOpeHHOE psiMonHeHoe nBrmxenne. CBoboaHoe manenue. OnsiTer [ ammmes.

PaBHOMepHOE nBMKEHHE TIO OKpYKHOCTH. llepron u yacToTta obparmienns. JInHeiiHas 1 yrIIOBas CKOPOCTH.
LlenTpocTpeMUTENBHOE YCKOPEHHUE.

ITepabiit 3akoH HetoToHa. Bropoii 3akoH HerotoHa. Tperuit 3akon HeroTona. IIpuHiun cynepno3unuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TpEeHHsI CKOJIBKEHUS, CUJIa TPEHUS TOKOSI, APYTHE BUIBI
TpEeHHUS.

Cuna TSHKECTH M 3aKOH BCEMUPHOT'O TATOTCHUA. YCKOpeHI/IC CBO6OILHOFO magcHUs. I[BI/I)KCHl/Ie IJIAHET
Bokpyr Comaima (MC). [lepBast kocMudeckast CKOpocTh. HeBeCOMOCTh 1 Tieperpy3Ky.

PaBHOBecue MaTepraIbHON TOUKH. AOCOIIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO TeNa ¢ 3aKPeTUIEHHON
0CbI0 BpaieHusi. MoMeHT cuibl. LIeHTp TsoxecTH.

Nmnynsce tena. I3MeHenne umiynbca. UMItynbe cuiibl. 3aKOH COXpAaHEHUs UMITyJbca. PeakTuBHOE
neuxenne (MC).

Mexannueckast paboTa U MOIIHOCTh. PaboTa cuil TshKecTH, ynpyroctu, TpeHust CBsizb SJHEPTHH U pabOTHI
[lorennmanbHas 3HEPrus Tena, MOTHATOrO HaJl HOBEPXHOCTHIO 3eMild. [loTeHManbpHas 3Heprust CKaTon
npyxuHbl. Kunetnueckast sHeprus. Teopema 0 KHHETHYECKOW SHEPTHH. 3aKOH COXPAaHEHHS] MEXaHUUECKOU
SHEPTHUH.

JemMoHcTpanuu

Habnronenne MexaHMUECKOTo IBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX Tl OTCUETA

CpaBHeHMeE ITyTel U TPACKTOPHI IBIKEHHS OJHOTO U TOTO 7K€ TeJla OTHOCUTEIBHO Pa3HbIX TNl OTCUETA
N3MepeHne ckopoCTH U YCKOPEHHUS HPSIMOJIMHEHHOTO JIBUKEHUS

b=

HccnenoBanne Mpu3HAKOB PAaBHOYCKOPEHHOTO JBHKEHUS
5. Habmonenue qBMKEHHS Tela 10 OKPY>KHOCTH
6. HaGmonenne MexaHn4ecKuX SIBICHUH, IPOUCXOAAIIMX B cucTeMe oTcuéra «Tenexxkay npu e€ paBHOMEPHOM
Y YCKOPEHHOM JIBUKEHHH OTHOCHUTEIHHO KaOWHETa (PU3UKH
7. 3aBHCHMOCTH YCKOPEHHS TEJIa OT MacChl TeJla M JeHCTBYIOIIEH Ha HETO CHIIBI
8. Habmnromenue paBeHCTBa CHJI IPH B3aMOJEHCTBUM TeIl
9. HM3meHnenue Beca Tena Npu YCKOPEHHOM JBHKEHUU
10.ITlepenaua uMITyJIbCa TIPH B3aUMOJCHCTBUU TEI
11.Ilpeobpa3oBanus SHEPTHH MTPH B3aMMOACHCTBUHN TEI
12.CoxpaHeHre UMITyJIbca IIPY HEYIIPYTOM B3aUMOJICHCTBUH
13.CoxpaHeHune UMITyJbca MPH a0COMOTHO YIPYTrOM B3aUMOACHCTBUH
14.HaOntozieHHe peakTUBHOTO JIBHIKCHHUSI

15.Coxpanenrie MEXaHUISCKOW SHEPTHH MPH CBOOOTHOM IaIeHUH
16. CoxpaHeHre MEXaHUYEeCKOW SHEPTUU MPH IBIXKEHUHU Tea MOJ| IeUCTBUEM MPY>KUHBI
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JlaGopaTopHbIie pabOTHI ¥ OIIBITHI

KoHcTpyupoBaHue TpakTa Jijisl pa3roHa U JalbHEUIIero paBHOMEPHOTO JABHXCHUS IAPUKa WITH TEJICKKH
OnpeneneHne cpeHel CKOPOCTH CKOJIbKCHHS OpyCKa WIIM JIBYDKEHUS MIAPHKA 10 HAKIIOHHOH IIIOCKOCTH
Omnpe/enieHue YCKOPEHUS Telia PU paBHOYCKOPESHHOM JBM)KEHUH TI0 HAKIIOHHOMW TUIOCKOCTH

b=

HccnenoBanne 3aBUCHMOCTH ITyTH OT BPEMEHU MPH PABHOYCKOPEHHOM JBIKECHHU 0€3 HauyaJIbHOU CKOPOCTH

5. TIpoBepka THITOTE3bI: €CITU MPH PABHOYCKOPSHHOM JIBYKEHHU 0€3 HAUYaIbHOW CKOPOCTH IYTH OTHOCSTCS KaKk
PSA HEYETHBIX YKCeNl, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OTMHAKOBBI

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO JJaBIICHUS

7. Ompenenenne Kod3hGHUIMESHTA TPSHUS CKOJIBKECHUS

8. Ompenenenre KECTKOCTH MPYKUHBI

9. Ompenenenue pabOTHI CUIIBI TPEHUS IPH PABHOMEPHOM JBIKEHUH TeJla M0 TOPU30HTAIBHON
MOBEPXHOCTH

10.0mpenencHue paboOThl CHIIBI YIPYTOCTH TPU MOJIBEME TIpy3a C UCIOIB30BAHUEM HETIOABHIKHOTO H
MTOJIBIYKHOTO OJIOKOB

11.13yueHne 3aKoHa COXpaHEHUs SHEPTUU

Paszen 2. Mexannueckue KojieOaHUs U BOJIHBI

Konebarensnoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOaAHUN: TIEPHO/, YACTOTA, aMIUIUTY/IA.
MaremaTrueckuii ¥ IPy>KUHHBIN MasTHUKH. [IpeBpaleHre 3Hepruu Mpu KojieOaTeTbHOM TBHKEHHH.
3aryxaromue kojicoanus. BeinyxneHHble KojicOanus. Pesonanc. Mexanuuyeckue BoHbl. CBOWCTBA
MEXaHWYeCKUX BOJH. [Ipo nonpHBIE M TONepevHbIe BOMHEI. [[ITMHA BOJIHBI M CKOPOCTB €€ pacIpOCTPaHEHHUS.
MexaHU4YeCcKUe BOJHBI B TBEPAOM Telie, cericMuueckue BoiHbl (MC).

3Byk. ['poMKoCTh 3ByKa U BeIcOTa ToHA. OTpakeHue 3ByKa. IH(pa3ByK U yIbTpa3ByK.

JeMoHcTpanuu

1. Habmonenne xoneGaHuid Tel o1 IeHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH 2.
HaGmonenne konebanuii rpy3a Ha HUTH B Ha TIPY>KAHE

3. HaGmoneHne BoIHYKIEHHBIX KoJieOaHUH U pe30HaHca

4. PacipocTpaHeHre MPOAOJIbHBIX U HONEPEYHBIX BOJIH (HA MOJAEIH)

5. Habmonenne 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI

6. AxycTHUYecKuil pe3oHaHC

JlaboparopHbie pabOTHI U OTIBITHI

1. Onpenenenue 4acToThl M NEpUoa KoIeOaHNH MaTeMaTHUECKOTO MasTHUKA

2. OnpeneneHue 4acTOTH U IEPHOIA KOJIeOaHUH PYKMHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH TIEpHOa KOJeOaHMiA IOJIBEIICHHOTO K HUTH TPY3a OT JUTMHBI HUTH 4.
HUccnenoBanne 3aBUCHMOCTH ITEpH0JIa KOJIEOaHUH MPYKMHHOTO MasTHUKA OT MAcCCHI rpy3a

5. IIpoBepka HE3aBUCHMOCTH TIEPHO/Ia KOJIeOAHHH Ipy3a, MOBEIICHHOTO K HUTH, OT MacChl Ipy3a 6.
OnbITHI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh NEPHO/1a KOJIeOaHUH NPYKUHHOTO MasiTHUKA OT Macchl rpysa u
KECTKOCTHU TPYKHUHBI

7. 3mepenne yCKOpeHusl CBOOOHOTO MaeHHUS

Paznen 3. DnekTpoMarHuTHOE TOJIE M AIEKTPOMArHUTHBIE BOJHBI
DIIeKTPOMArHUTHOE TI0JIe. DJIEKTPOMAarHUTHBIC BOTHBI. CBOMCTBA DJIEKTpOMAarHUTHRIX BoJH Ilkasa
3NEKTPOMAarHUTHBIX BOJIH. VcrIob30BaHNe 3JIEKTPOMarHUTHBIX BOJH JUI COTOBOM CBA3H.

DnekTpoMarHuTHas mpupoaa ceera. CKOpocTh cBeTa. BOTHOBEIE CBOMCTBA CBETA.

JleMoHCTpaun

1. CBolicTBa 3MEKTPOMArHUTHBIX
BOJTH

2. BoiHOBEBIE CBOMCTBaA CBETa

JlabGopaTopHbie pabOTHI M OIIBITHI

1. M3ydeHune CBONCTB 3JCKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOMILHOTO TelehoHa
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Pasnen 4. CBeTOBEIE ABIIEHUA
JIyueBas mogens cBeta. Mcrounuku cBera. [IpsimonuueitHoe pactipocTpaHeHue cBeta. 3atMeHust ConHIa u
Jlynsl. Otpaxkenne cBeta. [limockoe 3epkano. 3aK0H OTpakKCHHSI CBETA.

[penomiienue cBeta. 3aKkoH npesiomiieHus cBeta. [loTHOe BHYTpeHHEEe OTpakeHue cBeTa. Mcrmonbs3oBanue
MOJTHOTO BHYTPEHHETO OTPAKEHHSI B ONTHYSCKHX CBETOBOJIAX.

Jlunza. Xox nyueii B muH3ze. OnTrueckas cucreMa ¢oroarrmapara, Mukpockona u Teneckona (MC). ['ma3 kak
omnThyeckas cucreMa. bIm3opykocTh U TaTbHO30PKOCTb.

Pasnoxxenue 6enoro ceeta B ciekTp. OnbiTel HetoToHa. CoXKeHue CrieKTpaabHBIX IBETOB. [ucepcus
CBeTa.

HemoHcTpanuu

1. IlpaMonuHeitHOE paclpoCTpaHEeHUE CBETA.

2. OtpaxeHHue CBETa.

3. Tlomyuyenne n300pakeHHi B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaax. 4.
IIpenomnenue cpeTa.

OnTHYecKkuil CBETOBOI.

Xon dydeii B coOnparoteit TnH3e.

Xop tydeil B pacceuBarolIeh JUH3E.

® N @

[omyduenne n300paxeHU C TTOMOIIBIO JIHH3.

9. llpuamun neiicTBus QoToarmapara, MUKPOCKOIIA U TEJIECKOIIa.
10.Mogens rnasa.

11.Paznoxenne 6enoro cBeTa B CIEKT.

12.Ilony4yenne 6emoro cBeTa MpH CIIOKEHUHU CBETA PAa3HBIX I[BETOB.

JIaboparopHbie pabOTHI U OTBITHI

1. UccnenoBanre 3aBUCUMOCTH YIJla OTpa)KEHUS] CBETOBOTO JIy4a OT yIJia MaJIeHUs.

2. N3yuyeHne XxapakTepUCTUK N300paKeHNs IPEAMETa B INIOCKOM 3€pKaJie.

3. UccnenoBanne 3aBUCUMOCTH YTJIa MPEIOMIICHHUSI CBETOBOTO JIydya OT YIJIa aIeHUs] Ha TPaHUIEe «BO3TyX—
CTEKIION.

4. Iorygenue U300paKeHMA ¢ TTOMOIIBI0 COOMPAOTIEH JTMH3BI

5. Onpenenenne GOKyCHOTO pacCTOSIHUS M ONITUUECKON CHUIIBI CO OMparoIiei INH3HI.

6. OTBITHI 110 PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

7. OTBITHI 110 BOCTIPUATHIO [IBETA MTPEIMETOB IIPH UX HAOIIOJICHUH Yepe3 IIBETOBbIE (PUIBTPHIL.

Pasnen 5. KBautoBsie sBieHUS

Omnsite Pesepdopaa u turanetapHas MoJienb atoMa. Mogens atoma bopa. Mcnyckanne u normomeHue
cBeta aroMoM. KBaHThI. JIMHeUaThie CIEKTPLI.

PaguoaktuBHOCTB. Anb(a, OeTa u rammaunzinyuenus. CTpoeHre aTOMHOTO siipa. HykiioHHast Mojienb
aTOMHOTO siipa. M30TomE!.

PannoaktuBHBIE npeBparienus. [lepuon nomypacnaga aTOMHBIX SI€Ep.

SnepHbie peakiiy. 3aKOHBI COXPAaHESHUS 3apSI0BOTO ¥ MACCOBOTO YHCEN. DHEPTHsI CBSI3U aTOMHBIX siiep. CBsi3b
Macchl 1 3Heprun. Peakunu cuntesa u nenenus saep. Mcrounnku sHeprun Comnnua u 38€31 (MC).

SAnepnas sHepreTuka. [leficTBHS paIn0aKTUBHBIX N3TydeHUH Ha knBble oprann3msl (MC).

HeMoHcTpannu

1. CrieKTpBl N3TYUYEHMSI ¥ TIOTJIOIICHHUSI.

2. CeKTpHhl pa3nuyHbIX ra3oB.

3. CnexTp BoOpOJA.

4. HaGmroneHue TpekoB B kamepe Buibcona.

5. Pabora cuérurka MOHM3UPYIOIMNX U3ITydeHHUH.

6. Peructpanus n3nydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYK TOB.

JlabGopaTopHbie pabOTHI M OIIBITHI
1. HaGmroneHve CIuIoNIHbIX M IMHEHYAThIX CIISKTPOB U3ITYUCHUSL.
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2. UccremoBanue TPEKOB: M3MEPEHUE YHEPTHUH YaCTHUIIBI TIO TOP MO3HOMY ITyTH (110 hoTorpadusm). 3.
Uzmepenne paanoakTHBHOTO (OHA.

IToBTOPHUTENHEHO-0000IIAIOTHIT MOTYITb

[NoBTopuTensHO-0000IaOMIMI MOAYNb PEAHA3HAYEH [T CUCTEMAaTU3alH U 0000IeHHUS TPEIMETHOTO
COZIEPIKaHUS 1 OMbITA IESITEIFHOCTH, TPUOOPETEHHOTO TIPH U3YYEHUN BCETro Kypca GU3UKH, a TAKKe IS
moAroToBKM K OCHOBHOMY TOCYAapCTBEHHOMY SK3aMeHY 10 (QU3UKe IS 00yUarOINXCsl, BRIOPABIIIX 3TOT
yueOHBII IpeaAMET.

[Ipu n3ydeHnn JaHHOTO MOJYJIS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUABI ACSITEILHOCTH, HA OCHOBE KOTOPBIX
o0ecrevnBaeTcs IOCTHKEHHUE MTPSIMETHBIX H METANPEJIMETHBIX TUNIAHUPYEMBIX Pe3yJIbTaTOB O0yUeHHUS,
(hopMupyeTCs eCTeCTBEHHO-HAYJHAsI TPAMOTHOCTE: OCBOEHHE HayUYHBIX METOJ0B HUCCIIEIOBAHUS SBICHUN TPUPO
JIbI 1 TEXHUKH, OBJIJICHUC YMCHUSIMH OOBSACHATH (PU3NUSCKUE SIBICHUS, IPUMEHSIS IMOJYYCHHBIC 3HAHUS, PEIIaTh
3a/1a4, B TOM YHUCJIC KAUECTBEHHBIC U YKCIIEPUMEHTANILHEIE.

HpI/IHHI/IHI/IaHBHO JICSATCIbHOCTHBIM XapaKTEep JaHHOTO pasjciia pCajIn3yCTCAa 3a CUéT TOr0, 4TO y4aliuecsa
BBITIOJIHAIOT 3aJaHus, B KOTOPBIX UM NPCAJIaracTcsd:

— Ha OCHOBE IOJIy4YEHHbIX 3HAHUH Paclio3HaBaTh U HAYYHO OOBSICHITH (PU3NUECKHE SBICHUS B
OKpY>Karolllel MpUpoie U IOBCEIHEBHOM JKU3HU;

— HCIIOJIB30BAaTh HAYYHBIE METOAbI UCCIIEAOBAaHUA (1)I/ISI/I‘ICCKI/IX ﬂBHeHHﬁ, B TOM 4UCJIC IJId IPOBEPKU
TUIIOTE3 U MOJIYUCHUA TCOPECTUUCCKUX BBIBOJIOB,

— OOBICHATD Hay4YHbIC OCHOBBI HanboJjIee BAXKHBIX [IOCTI/I)KGHI/II‘/'I COBPEMCHHBIX TCXHOHOFHﬁ, Hanpumep,
MPAKTUYCCKOT'O UCIIOJIb30BaHUA PA3JIMYHBIX UCTOUYHHNKOB SHEPTHUU HAa OCHOBE 3aKOHA IIPC-BpalllCHUA U
COXpaHCHHA BCCX U3BECTHLIX BUJ0OB SHCPIUH.

Kaxnas u3 TeM JaHHOTO pa3zerna BKII0YAeT HKCIIEPUMEHTAIBHOE HCCIIeI0BaHIE 0000IIAIONIEero XapakTepa.

Paznen 3aBepinaetcs NpoOBEACHUEM JUATHOCTUUCCKOM U OIICHOYHOM paboThI 32 KypC OCHOBHOM IIIKOJIBI.
ITNTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

N3yuenne yueOHoro npenmera «Pu3nkay Ha ypoBHE OCHOBHOT'O 00LIEro 00pa3oBaHusl IOJDKHO 00eCTIeunBaTh
JOCTH)KEHHE CIEIYIOIINX JIMYHOCTHBIX, METAIIPEIMETHBIX M IIPEJAMETHBIX 00pa30BaTeIbHBIX Pe3yIbTaToB.

JIMYHOCTHBIE PE3VYJIbTATHI
Ilampuomuueckoe gocnumanue.
— TPOSIBIICHHE UHTEPEca K UCTOPUHU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (PU3NUECKON HAYKH;
— IIEHHOCTHOE OTHOILLIECHHE K JOCTH)KEHHUSIM POCCUHCKUX YUEHBIX (PH3HUKOB.
I'pasicoancroe u 0yXo6HO-HPABCMEEHHOE 60CNUMANUE.

— T'OTOBHOCTH K AKTUBHOMY Y4aCTHIO B O6Cy>K)IeHI/II/I O6III€CTBGHHO-3H21‘II/IMBIX 1 OTHYCCKHX npo6neM,
CBA3aHHBIX C MPAKTHUYCCKUM IIPUMCHCHUCM ,Z[OCTI/I)KCHI/Iﬁ (1)H3I/IKI/I;

— OCO3HaHHUEC BAXXHOCTH MOPAJIbHO-3TUYCCKUX IPUHIUIIOB B ACATCIIBHOCTU YLIéHOl“O.
Dcememuueckoe socnumanue:

— BOCHPUATUC ICTCTUUCCKUX KAaYCCTB (1)H3I/I‘IGCKOI>i HAayKH: eé TapMOHHWYHOTI'O IMOCTPOCHUA, CTPOT'OCTH,
TOYHOCTH, JJAKOHHYHOCTH.

llel-mocmu HAY4YHO2O NO3HAHUA.:

— OCO3HaHHUE LUEHHOCTU (PU3MYECKON HAyKH KaK MOLIHOTO HHCTPYMEHTA TO3HAHMS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUH, BAXKHEUIEH COCTABIIAIOIIEH KYIbTYpHI;

— Pa3BUTUC Hay‘lHOﬁ J'IIO603H3TCJ'IBHOCTI/I, HHTCPECA K I/ICCJ'IC}_IOBEITGHLCKOI;'I ACATCIBHOCTH.

Dopmuposanue Kyibmypvl 300P08bs U IMOYUOHATbHO20 O1A2ONONYHUA!
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— OCO3HaHHE IIEHHOCTH 0e30MacHoro 00pa3a )XKU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE, BaXKHOCTH
MpaBII OE30IMIACHOTO TTOBEICHUS Ha TPAHCIIOPTE, HA JIOPOTaX, C IEKTPHUSCKUM U TEIUIOBBIM
000pyIOBaHUEM B JOMAITHUX YCIIOBUSX;

— copMUPOBAHHOCTH HaBbIKA peIeKCHH, IPU3HAHUE CBOETO TpaBa Ha OMIMOKY M TaKOTO e MpaBa y
JPYToro 4eIoBeKa.

Tpyooeoe socnumanue:

— AKTUBHOEC yYacCTHE B PEIICHUM MTPAKTHUECKUX 3a]1a4 (B paMKax CEMbH, IIIKOJIbI, TOPOIa, Kpast)
TEXHOJOTHYECKOHN U CONMANBHOMN HAIIPABIEHHOCTH, TPEOYIOIINX B TOM YHCIE U PU3NIECKUX 3HAHU,

— HHTEpEeC K MPAaKTUUYECKOMY HM3y4YCHHUIO MpodeccHui, CBA3aHHBIX C (PU3UKOI.
Dkonozuueckoe socnumanue:

— OpHUEHTAIMS Ha MPUMEHEHNE (PU3NUYCCKUX 3HAHUH JUIS PEIICHUS 3a/1a4 B 00JIaCTH OKPYKarolen
CpeIbl, TUIAHUPOBAHUS IOCTYIIKOB M OIIEHKH MX BO3MOXHBIX ITOCIIEACTBAN TSI OKPYIKAIOIIEH CpeIbl;

— OCO3HaHHUE TJI00aJBHOTO XapaKTepa SKOJIOTHYECKHX MPOOJIeM U IyTel MX pelleHHs.
Aodanmayus 006yuaiowje2ocs K UsSMEeHSIOWUMCA YCI0BUAM COYUATLHOU U NPUPOOHOU CPEObi.

— NOTPeOHOCTh BO B3aMMOJAEHCTBUY NPH BHINOJIHEHUN HCCIEIOBAHUMA U MPOEKTOB (hPU3NUECKON
HaIpaBJIE€HHOCTH, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHX;

— TMOBBIIIICHUC ypOBHS[ CBOCﬁ KOMIICTCHTHOCTHU qepe3 HpaKTI/I‘-ICCKYIO JACATCIIBHOCTD,
— ToTpebHOCTh B (OPMUPOBAHUH HOBBIX 3HAHHH, B TOM YUCIIE GOPMYIUPOBATH UJIEH, TIOHSTHS,
TUIOTE3bl O (PU3UYECKUX OOBEKTaX U SBICHUSIX;

— 0CO3HaHue NeUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 001aCTH (DU3UKH;
— IUTAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETCHUN HOBBIX (DM3MYECKUX 3HAHUM;

— CTpEMJICHHE aHAJIM3UPOBATh U BBISIBIISATH B3aMMOCBSI3H IPUPOABI, O0IIECTBA U SKOHOMHKH, B TOM
YHCIIe C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUH;

— OIIEHKA CBOMX JEUCTBUI ¢ yUETOM BIHMSHHS HA OKPYKAIOIIYIO CPENy, BOZMOXKHBIX TII00aTBHBIX
OCJIEICTBUH.
METAIIPEIMETHBIE PE3YJIbTATHI

YHUBeEpcaIbHbIE TO3HABATEIbHBIE AEHCTBUS

Baszoebie nocuueckue oelicmeus:
— BBIABJIATH M XapaKTePH30BaTh CYNICCTBEHHBIC MPU3HAKU O0BEKTOB (SBJICHHA);
— YCTaHABJIMBATh CYNIECTBEHHBII MPU3HAK KIACCU(PHUKAIINN, OCHOBAHHUS JIJIsl 000OIICHUS U CPAaBHCHUS;

— BBISBJIATH 3aKOHOMEPHOCTH M MTPOTHBOPEYHS B pacCCMaTpUBAEMBIX (haKkTax, JaHHBIX U HAOIOJCHUSX,
OTHOCSIIINXCS K (PU3UUECKUM SIBIICHUSIM;

— BBIABJIATH IPUYNHHO-CIICACTBCHHBIC CBA3U P U3YUCHUHN (1)1/131/IT-IGCKI/IX SIBIICHUM 1 IIponIcCCOB;
ACJIaTh BBIBOABI C UCIIOJIB30BAHUCM ACAYKTHUBHBIX U UHAYKTHBHBIX YM03aKHIOq€HHﬁ, BBIIBUI'aTh
THUIIOTE3BI O B3aMMOCBA3AX (1)1/131/1‘-ICCKI/IX BCIINYUH,

— CaMOCTOSATENEHO BBIOMPATh CIIOCO0 pemeHus yueOHoH Gu3ndeckoi 3a1aun (CpaBHEHNE HECKOIBKHX
BapHaHTOB peLICHUs], BEIOOP HanboJiee MOAXOIAIIETO ¢ YYETOM CaMOCTOSATENBHO BBIICTICHHBIX KDUTEPHEB).

basosvle uccneoosamenvekue oelicmeus:
— HCIIOJIB30BAaTh BOIIPOCHI KaK I/ICC.He)IOBaTeJIBCKI/Iﬁ HWHCTPYMCHT ITIO3HAHUS;

— TIPOBOJIUTH MO CAMOCTOSTEIHHO COCTABICHHOMY TUIAHY OITBIT, HECIIOKHBIA PU3HYECKHN
AKCIIEPUMEHT, HEOOIBIIIOE UCCIICIOBAaHHE (DU3UICCKOTO SBJICHHUS,
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— OLCHHMBATh Ha MIPUMCHHUMOCTDE U TOCTOBEPHOCTH I/IH(bOpMa]_II/I}O, IMOJIYYCHHYIO B X01€ UCCIICAOBAHUA U
OKCIICPUMCHTA,

— CaMoCTOSTENHHO (GOPMYTHUPOBATH 0OOOIIEHUS U BEIBOJBI 110 PE3YNIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHNS;

— MPOTHO3UPOBATH BO3BMOKHOC JanbHeHIee Pa3BUTUC (pI/ISI/I‘lCCKI/IX IMpoHeCCOB, a TAKKC BbIABUI'aTh
MIPECAIIOIOXKCHUA 00 nx Pa3BUTHUU B HOBBIX YCJIOBHUAX U KOHTCKCTaX.

Paboma ¢ ungopmayuei:

— MPHUMEHATH Pa3InYHbIE METO/IbI, THCTPYMEHTHI M 3aIIPOCHI TP IIOUCKE U 0TOOpe HH(pOpMaLK U
JMaHHBIX C YYETOM MPEIIOKEHHON yaeOHOH (PU3NIEeCKOl 3a/1a4H;

— aHAJIM3HWPOBATH, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH MHPOPMAIHIO PA3IMIHBIX BHIOB U (popM
MIPEACTABJICHNUS,

— CaMOCTOATENHFHO BBIOMPATh ONTUMAJIbHYIO (popMy NpeAcTaBiIeHUs] HHPOPMALUK U WILTIOCTPUPOBATh
pelaeMble 3aa4i HECIOKHBIMY CXEMaMH, uarpaMMaMy, HHOM IrpaKoi U UX KOMOMHALIUSIMH.
YHuBepcaabHble KOMMYHUKATHBHBIEC JEHCTBUS

Obwenue:

— B X0JIe 00CYXIIeHHUS YUeOHOr0 MaTepuaia, pe3yJIbTaToOB Ja0OPAaTOPHBIX pa0dOT U MPOSKTOB 3a1aBaTh
BOITPOCHI 10 CYIIECTBY 00CYIaeMOii TEMbI M BBICKA3bIBATh MJICH, HAIICIICHHBIE Ha DEIICHHE 3aa9 U
HOIepIKaHKe OJIaroKeaaTeIbHOCTH OOIICHHMS;

— COIOCTABJIATh CBOM CYXKICHHS C CYXJICHUSIMH JPYTUX YYaCTHUKOB JHAJIoTa, OOHAPYKUBATh
pas3iryue ¥ CXOJCTBO MO3UIIHL;

— BbIpaXXaThb CBOIO TOYKY 3PCHUA B YCTHBIX U TIMCbMCHHBIX TCKCTAX;

— TyOJMYHO MPEACTABISATH PE3YIBTATH BBIOTHEHHOTO (PH3MYECKOTO OMBITA (IKCIIEPUMEHTA,
WCCIICIOBAHNUS, IPOEKTA).

Coemecmuas 0esimenbHOCmb (COMpPYOHUYECTE0):

— MOHMMATh U MCIIOJIb30BaTh MPEUMYIICCTBA KOMAHIHOM U WHIUBH/YyaIbHOU Pa0OThI IPH PEIICHUU
KOHKPETHON (PU3U4eCKOl MPOOIIeMBbI;

— HpI/IHI/IMaTB e COBMeCTHOﬁ JCATCIIbHOCTH, OpI‘aHI/I3OBBIBaTB lIGfICTBI/ISI 110 eé JOCTUXXCHUIO.
pacmpenensTh poiiu, 00CYKIaTh MPOIECCHI U PE3YJIbTAThl COBMECTHOM PabOTHI; 0000IIaTh MHEHHS
HECKOJBKHX JTIIONICH;

— BBIIIOJIHATH CBOIO 4aCTh pa6OTBI, A0CTUTrad Ka4YC€CTBEHHOTI'O PE3yJibTaTa II0 CBOEMY HAIIPABJICHUIO U
KOOpANHUPYS CBOU HeﬁCTBHfI C ApyIruMH 4JIC€HAMHU KOMAHbI;

— OIICHMBATh Ka4€CTBO CBOCTO BKJIaJad B O6].L[Hﬁ MMPOAYKT IO KpUTCPUAM, CaAMOCTOATCIIBHO
C(bOpMyanOBaHHBIM Y4aCTHUKaMH BBaHMOHGﬁCTBHH.

yHI/IBepCQ.J'ILHLIC PEryJIaTUBHBIC HCfICTBHH

Ca.MOOpZ(lHMS’aLﬂlﬂ.'

— BBISBIISITH TPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CHUTYAIUAX, TPEOYIOMIMX IS pEIIeHUs (U3NISCKUX
3HaHUMH;

— OpPHEHTHPOBATHCA B PA3NINYHBIX MTOAX0aX MPUHATHUS pelIeHNH (HHIUBUAYAIbHOE, TPUHATHE
peleHns B IpynIe, IPUHATHE PELICHUH TPYyIIoi);

— CaMOCTOSITEIBHO COCTABIISATh aJITOPUTM PelIeHUs YU3NIECKOH 3aJau WM TUIaHa UCCIIEI0BAHUS C YUETOM
HMEIOIUXCS] PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apIyMEHTUPOBATH NpelaraeMble BapUaHThI
PpelIeHn;

— JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
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Camoxoumpons (pegrexcus):
— J1aBaTh aJICKBATHYIO OLICHKY CUTYAIlH M NPE/JIarath IUIaH e€ n3MeHEHHS;

— OOBACHATH MPUYUHBI JOCTHKCHUS (HEIOCTUKCHHS) PE3YJIBTATOB JEATCIIEHOCTH, 1aBaTh OLICHKY
MPHUOOPETEHHOMY OIIBITY;

— BHOCHUTbH KOPPEKTHUBBI B IEATEIBHOCTD (B TOM YHCIIE B XOJI BHIIOIHEHUS (PU3UUIECKOTO UCCIEA0BaHNS TN
MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB, M3MCHUBIINXCS CUTYallMi, yCTAHOBJICHHBIX OIIMOOK, BO3HUKILINX
TPYIHOCTEMH;

— OLICHUBATL COOTBCTCTBUEC PE3YyJibTaTa LCIIU U YCIIOBUSAM.

OMOYUOHALHBLI UHINETLIEKM.!
— CTaBUTH ce0sI Ha MECTO JIPYroro YeJIOBEKa B XO/Ie CIIOpa WK JUC KYCCHUH Ha HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHHUS U JIOTHKY JIPYTOTO.

IHpunamue cebs u opyaux:

— TIPHU3HABATH CBOE MPABO Ha OMIMOKY MPH PEIIeHNN (PU3NIECKIX 3a7a4 WM B YTBEPKIACHISIX Ha
Hay4HBIC TEMBI U TAKOE K€ MPaBO APYToTo.

INPEAMETHBIE PE3VYJIbTATBI

7 KIIACC

[TpenmeTHBIE pe3ynIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTPaXaTh CHOPMUPOBAHHOCTD Y 00yYatOMIUXCS
YMCHMMN:

— HCIIONB30BATh MOHSTHUS: PU3MUECKHE M XUMUYECKUE SIBICHUS; HAOMIOICHHE, SKCIIEPUMEHT, MOJICIb,
THIIOTE3a; eIUHNIBI (PU3NUECKUX BEINYMH; aTOM, MOJICKYJIa, arperaTHbIe COCTOsHUS BeIlecTBa (TBEPIOE,
XKHUJIKOE, Ta3000pa3HOe); MEXaHIMUIECKOE IBIKEHNE (paBHOMEPHOE, HEPAaBHOMEPHOE, MIPSIMOJIMHEHHOE),
TPaeKTOPHS, PaBHOJACHCTBYIOIIAs cril, Aedopmarius (Yrpyras, IIacTu4ecKasi), HeBECOMOCTb,
COOOIIAIONINECS COCYIBI;

— paznuyarth sBieHus (udGy3us; TEIIOBOe IBIKEHHE YaCTHIL BEIIECTBA; PABHOMEPHOE JBIKCHHE;
HEPAaBHOMEPHOE ABWKEHUE; MHEPLIUS; B3aUMOJIEUCTBUE TEJ; pABHOBECHE TBEPIBIX TEJI C 3aKPEILNIEHHOMN OCBIO
BpallleHUs; Tiepeiada JaBIeHUs TBEPABIMU TEIaMU, KUIKOCTIMH U ra3aMH; aTMoc(epHoe JaBieHHe; I1aBa
HUE TeJl; TPEBPALICHUS MEXaHWYEeCKOW SHEPruu) MO OIMMCAHHIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PH3HUYECKOE SIBIICHHE;

— pacmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (DU3MYECKUX SIBJICHHI B OKPYXKAIOIIEM MUPE, B TOM YHCIIE
(u3nyeckue SBICHUS B IPUPO/IE: IPUMEPHI JBIKEHHS C PA3IMYHBIMH CKOPOCTSIMU B )KUBOW M HEXKHUBOM
MPUPOAE; ACUCTBHE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE; BIMSIHUE aTMOC(HEPHOTO IAaBICHUS Ha )KUBOH
OpTaHu3M; IJIaBaHUe PHIO; PbIUary B TEJIE YEJI0BEKa; IPHU ITOM MEPEBOIUTH PAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJICIISATH CYIIECTBEHHbBIE CBOMCTBA/PU3HAKH (PU3NIECKUX SBICHUMN;

— ONKUCHIBATh U3yUYCHHBIC CBOMCTBA TN U (PU3UUECKUE SIBIICHUS, UCTIOJB3Ys PU3MUECKIE BEIMIUHBI (Macca,
00BEM, TIIIOTHOCTH BEIIECTBA, BPEMSI, TyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSHKECTH,
BEC TeJja, CHjla TPeHUsl, AaBjeHue (TBEPAOTO Tena, JKUAKOCTH, ra3a), BBITAIKUBAIOIIAS CUjla, MEXaHUYeCKast
paboTa, MOIITHOCTb, TUIEYO CHIIBI, MOMEHT CHIIbI, KOO (GUIIMEHT MOJIE3HOTO JICHCTBUS MEXaHU3MOB,
KHHETWYECKast U MOTEHIIHAIbHAS SHEPTHSA); TIPY ONMCAHUH MPABHIBFHO TPAKTOBATh (PU3U-UECKUN CMBICI
WCTIOJIB3YEMBIX BEJIMYHH, UX 0003HAYCHHUS M SIMHUIIBI PH3MUECKUX BEJTHMUNH, HAXOAUTH (POPMYIIBL,
CBSI3BIBAIONINE JTAHHYIO (PU3MUECKYIO BEJIMYUHY C IPYTUMH BETHYMHAMH, CTPOUTH rPpaduKu H3y4EHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEIHYUH;

— XapaKTepu30BaTh CBOMCTBA Tel, (GU3NYECKHUE SIBICHHS U MIPOIIECChI, UCTIONbB3YsI TPABUIIA CIIOKEHHS CHIT
(Bmons omHOM MpsAMOIi), 3akoH ['yka, 3akoH [lackains, 3axkoH ApxuMena, IPaBUiI0 paBHOBECHSI pbluara
(6110Ka), «305I0TOE MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHHUS] MEXaHUYECKOW PHEPTUH; IPU 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIIMChIBATh €70 MAaTEMaTUYECKOE BBHIPAKEHUE;
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— OOBACHATH (PM3NYECKUE SBIICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHUCIIE H B KOHTEKCTE CUTyalui
MTPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BISBISATh TPUIMHHO-CIICICTBEHHBIC CBS3U, CTPOUTH O0OBSICHCHHE U3
1—2 JOTWYECKHX IIIaroB ¢ OMOpoi Ha 1—2 M3yYIEeHHBIX CBOMCTBA PU3NUECKUX SBICHUH, (PH3NICCKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

— pemiaTh pacu€THBIC 3a7a9u B 1—2 NEHCTBHS, UCIIOIB3YsI 3aKOHBI ¥ (POPMYITBI, CBSI3BIBAIOIIINE

(hM3MYECKUE BETMYMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3a/1a4U 3alMChIBATh KPATKOE YCIOBHUE, MO~
CTaBIATH (hU3UUECKUE BETUIUHBI B (DOPMYITBI M TPOBOUTE PACUETHI, HAXOAUTH CIIPABOYHEIE JTAHHBIE,
HEOOXOMMBIE ISl PEIICHUS 3a/1a4, OICHUBATh PEATUCTUYHOCTh MOTYYCHHON (PH3HUECKOM BETUYHHBI,

— pacmo3HaBaTh MPOOIEMbI, KOTOPHIC MOYKHO PEIIUTH MPHU MOMOIIHY (PU3UIESCKUX METOJIOB; B ONMCAHUH
WCCIIEIOBAHMUS BBIIEISTH MTPOBEPsIeMOe TPEATIONIoKeHrne (THIIOTE3Y), pPa3indaTh U HHTEPIPETUPOBATH
MOJTyYEHHBIN Pe3yNIbTaT, HAXOUTh OIIIMOKU B XOJIC OIBITA, JACTaTh BHIBOJIBI [0 €T0 PEe3yIbTaTaM;

— TPOBOJIUTH OTBITHI 10 HAOTIOACHUIO (PU3UYCCKUX SBICHUN WK (PU3UMYCCKUX CBOWCTB TeII: (hOPMYIUPOBAThH
MIPOBEpsieMble TPEATIONOKEHNUS, COOMPATh YCTAHOBKY M3 MPEATI0KEHHOTO 000py10Ba-HHUSA, 3aITUCHIBATH XO/I
orbITa U (POPMYyITHUPOBATH BHIBOBI;

— BBIMNIOJIHATD MPAMBIC U3BMCPCHUA PACCTOSAHNA, BDEMCHU, MACCHI TCJIA, O6’béMa, CHJIBL 1 TEMIIEPATYPHI C
WCIIOJIb30BaHUEM aHAIOTOBBIX U U(PPOBBIX MPUOOPOB; 3aMUCHIBATH MOKa3aHUsI TPHOOPOB € YUETOM 3aJaHHON
a0COIOTHOM MOTPENTHOCTH U3MEPEHHI;

— MPOBOJUTH UCCIICAOBAHUE 3aBUCIMOCTH OJHOMN (PU3MUECKOMN BEJIMYMHBI OT IPYIroH C

UCIIOJIh30BaHUEM IMPSIMBIX U3MEPCHHH (3aBUCUMOCTH IyTH PABHOMEPHO JBIDKYIIETOCS Tela OT BpEeMEHU
JIBIKCHHS TEJa; CHITBI TPEHHS CKOJIBKEHHS OT Beca Tella, KayecTBa 00pabOTKH IMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLAAN COTPUKOCHOBEHHUSI TEJT; CUIIbl YIIPYTOCTH OT YJIMHEHUS IPYKUHBL;
BBITAJIKABAIOIIEH CHJIBI OT 00BhEMA MOTPYKEHHON YACTH TENa U OT TUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TE€Jia, OT NIYOUHBI, HA KOTOPYIO MOTPY>KEHO TEJIO; YCIOBUH TJIaBaHUS TEJ, YCIOBUI paBHOBECHS
phluara u 0JI0KOB); y4acTBOBATh B INITAHUPOBAHMH YUSOHOTO UCCIIEAOBaHHUs, COOMPATh YCTAHOBKY M BBITIOJIHSTH
W3MEpEeHHS, CIEIys PEUIOKEHHOMY TUTaHy, (DMKCHPOBATh PE3YJIbTATHI MTOTyYeHHON 3aBUCUMOCTH (PU3NUYECKIX
BEJIMYWH B BHJIE TIPEUIOKEHHBIX Ta0IHII U TPadUKOB, AENaTh BHIBOJBI 110 PE3yJIbTaTaM HCCIICIOBAHIS,

— MPOBOJUTH KOCBEHHBIC U3MEPEHUS (PU3NUCSCKUX BEJIUYMH (TUIOTHOCTH BEIIECTBA XKHUJAKOCTH M TBEPJIOTO TENa;
CuJia TPEHUS CKOJIBXEHUS; IaBIICHUE BO3/lyXa; BHITAJIKMBAIOIAS CHUJIA, ICUCTBYIOLIAS HA IOTPYKEHHOE B
KUAKOCTH Tel0; KO3 (UITUSHT MOJIE3HOTO JIEHCTBHSI MMPOCTHIX MEXAHU3MOB), CIIEAYS MPEII0KEHHOMI
WHCTPYKIUH: TIPH BBITIOJHESHUH U3MEPEHHI COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY M BBIUUCIISITH 3HAUCHHUE
HCKOMOW BEJIUYUHBI;

— co0I0AaTh MpaBuiia TEXHUKH 0€30M1acCHOCTH IpH padoTe ¢ 1a0opaTopHBIM 000pyIOBaHUEM;

— YKa3bIBaTh NPUHIIMITBI JICHCTBHS IPUOOPOB U TEXHHYECKUX YCTPONCTB: BECHI, TEPMOMETD, IUHAMOMETD,
cooOmiaronyecs: Cocybl, 0apoMeTp, pblvar, NOJBMKHBINA M HETIOABHKHBIH OJIOK, Ha-KIIOHHASI IUIOCKOCTH;

— XapaKTepHU30BaTh NPUHLIMIIBI AEHCTBUA H3YUYECHHBIX HPHUOOPOB U TEXHHMYECKHUX YCTPOICTB C OMOPOH HA HX
OmHCaHus (B TOM YHUCIIE: OJIIAITHUKH, YCTPONCTBO BOJIOTIPOBOIA, THIPABINIECKHN ITPECC, MAaHOMETP,
BBICOTOMED, MTOPIIHEBON HACOC, APEOMETP), UCIIONB3Ysl 3HAHHUS O CBOWCTBAX (PM3MUYECKUX SIBICHUN 1 HEOOX0I1
MbIe QU3NUECKHIE 3aKOHBI U 3aKOHOMEPHOCTH;

— TIPUBOJUTH MPUMEPHI / HAXOAUTH HHPOPMAIIUIO O PUMEPAX MPAKTUIECKOTO UCTIONHE30BaHHS
(hU3MUECKUX 3HAHUI B TIOBCEAHEBHOM JKU3HU 1151 o0ecreueHus 0€30IaCHOCTH TP 00pallieHUH ¢
prOOpaMU ¥ TEXHHYECKUMHE YCTPOUCTBAMU, COXPAHEHHUS 3/IOPOBBS M COOMIOACHUS HOPM
9KOJIOTHYECKOTO TIOBE/ICHHSI B OKPYIKaroIel cpee;

— OCYIIECTBJIATH 0T60p HNCTOYHHUKOB I/IH(i)OpMaHI/II/I B CCTH I/IHTepHeT B COOTBCTCTBHH C 3aJJaHHBIM
ITOUCKOBLIM 3aIIpOCOM, Ha OCHOBE UMCIOIIUXCSA 3HAHUK U Hy’l"éM CpaBHCHUA PAaA3JIMYHBIX WMCTOYHUKOB
BBIACTIATH I/IH(l)OpMaLII/IIO, KOTOpad ABJISACTCA HpOTHBOpC‘{HBOﬁ WA MOXKET OBITh HeI[OCTOBepHOﬁ;

— HCIIONIb30BATh TIPH BHITIOJIHEHHN YYeOHBIX 33aHUi HAYYHO-TIOMYIISIPHYIO JTUTEPATYPY PU3HUECKOTO
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coJiepKaHusl, COpaBOYHBIC MaTEpPHAIIbI, pecypchl ceTi IHTepHET; BlIaaeTh NpUEMaMu KOH-CIIEKTUPOBAHUS
TEKCTa, Ipeodpa3oBaHus HHGOPMAIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

— CO3/1aBaTh COOCTBEHHBIC KPATKHE MMCHbMEHHBIC U YCTHEIE COOOIIEHNS Ha OCHOBE 2—3 MCTOYHUKOB
nHpopMaIy (GU3MIECKOT0 COACPKAHNSA, B TOM YHCIIE ITyOIMYHO AeNaTh KPaTKUe COOOIIEH S O pe3yIbTaTax
MPOEKTOB WJIU YYCOHBIX MCCIICIOBAHUIL, TPH TOM I'PAaMOTHO UCIIOJIL30BaTh M3YUYCHHBIN MOHSITUHHBINA anmnapat
Kypca (pH3HUKH, CONPOBOXKIATH BBICTYIUICHHE IPE3CHTAIUCH;

— TIpH BHITIOJTHEHNN y4eOHBIX TIPOEKTOB U MCCIIEAOBAHUHN pacpeaesiTh 00s3aHHOCTH B TPYIIIE B
COOTBETCTBHH C TIOCTaBJICHHBIMH 33]]Ja9aMU, CJIEAUTH 32 BHIMIOJIHEHUEM IIJIaHa JEHCTBHUINA, aIeKBAaTHO
OIICHUBATh COOCTBEHHBII BKJIAJ] B IEATEIBHOCTD IPYIIIbI; BBICTPAUBATh KOMMYHUKATUBHOE B3aUMO/ICHICTBUE,
YYUTHIBast MHEHUE OKPYKAIOIIHX.

8 KJIIACC

[IpenMeTHBIE pe3ynbTaThl HA 6a30BOM YPOBHE JODKHBI OTPAKATh CPOPMHUPOBAHHOCTD Y OOYUAIOIINXCS YMEHHIHA:

— HCIOJIB30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABMKEHHE aTOMOB M MOJIEKYJI, arperaTHble
COCTOSIHUSI BELIECTBA, KPUCTAIUINYECKHUE  aMOP(HbIE Tella, HACHIILCHHbBIM U HEHAChI-LIIEHHBIN T1ap, BJIaXXHOCTb
BO3/1yXa; TEMIIEpaTypa, BHyTPECHHSS SHEPI s, TEIUIOBOW ABUTATENb; SIEMEHTAPHBIN 3JIEKTPHUCCKHUN 3aps,
3NEKTPUYECKOE 0TI, IPOBOAHUKU U JUIIEKTPUKH, TIOCTOSIHHBIA 3JIEKTPUYECKUH TOK, MAaTHUTHOE TOJIE;

— pa3nuyaTh SIBICHUS (TEIUIOBOE PacUIMpPEHUE/CKATHE, TEILUIONepeada, TeIJIOBOS paBHOBECHUES, CMaYUBaHUE,
KaHI/IHHHpHBIC SABJICHUAA, I/ICHapeHI/IC, KOHACHCaNus, I1JIaBJICHUC, KpI/ICTaJ'IJ'H/I?)aHI/Iﬂ

(oTBepaeBaHue), KHIIEHUE, TEIUIONepeaada (TEeIUIONPOBOIHOCTh, KOHBEKIIHS, U3IYUCHHE); DIEKTPU3AIIH TE,
B3aUMOJICHCTBHUE 3apsIIOB, IEHCTBHS DIICKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOICHCTBHE MArHUTOB,
JIeiCTBUE MATHUTHOTO TIOJS HAa MTPOBOJTHUK C TOKOM, DJICKTPOMATHUTHAS UHIYKIIUS) IO OMU-CAHUIO X
XapaKTePHBIX CBOMCTB U HAa OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (DU3HUYECKOE SBIICHUE;

— pacmo3HaBaThb NPOSBICHUE W3YyYCHHBIX (DU3MYECKUX SIBICHHUI B OKpPY’KAIOIEM MUDPE, B TOM YHCIIE
(usnueckue ABICHUS B IPUPO/JIEC: TOBEPXHOCTHOE HATSHDKEHUE U KaIWJUISIPHBIC SIBIICHUS B IPUPO/IE, KPUCTAILIBI B
npupoje, m3nydenne CoJHIa, 3aMep3aHre BOIOEMOB, MOPCKUE OpU3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHeTa,
JNEKTpHYECKHE SBICHUS B aTMOC(]epe, SIeKTPUIECTBO JKUBBIX OPraHU3MOB; MarHUTHOE TI0J1e 3eMItH, Ipeid
TIOJTFO COB, POJIb MAarHUTHOTO TOJIA JUTA *KU3HU Ha 3eMJie, MOJIIPHOE CH-SHUE; TIPU 3TOM ITEPEBOIUTD
NPaKTHYECKYIO 3a7auy B y4€OHYIO, BBLICIATH CYIIECTBEHHBIE

CBOWCTBA/IIPU3HAKY (PU3NUECKUX SIBICHUIL;

— OIUCHIBATh U3yUCHHbIE CBOMCTBA Tell M (PU3NUECKUE SBICHHUS, HCIIONb3Yys PU3NIECKUE BETHUMHEI
(Temmepatypa, BHyTPEHHSAS SHEPIHsl, KOJIMYECTBO TEIUIOTHI, yI€IbHAs TETUIOEMKOCTh BEIIECTBA, Y/AeIbHAs
TEIJIOTA IUIABJICHUS, YAeIbHAs TEIIOTa IapooOpa3oBaHusl, yAeIbHasl TEII0Ta CrOPaHHs TOIUINBA, KO3 (HUINEHT
MOJIE3HOTO JENCTBHS TEIUIOBOM MAIIMHbI, OTHOCUTENbHAS BIAXHOCTh BO3yXa, dJEKTPUUYECKUI 3apsi], CHIIa TOKa,
3NIEKTPUYECKOE HANPSHKEHUE, COMTPOTHBIICHHE POBOIHUKA, YIEIbEHOE COPOTHBIIEHUE BElIeCTBa, paboTa u
MOITHOCTB JJIEKTPUIECKOTO TOKA); MPH ONMCAHUH TPABHIBHO TPAKTOBATH (YU3UUECKUI CMBICI UCTIONIB3YEeMbIX
BEJINYHH, 0003HAYEHHS U SUHUIBI (PUINUECKUX BEIIMUWH, HAXOIUTh (DOPMYITBI, CBA3LIBAIONINE JAHHYIO
(hu3HNYeCcKy0 BEJIHYMHY C JIPYTHMH BETMYUHAMH, CTPOUTH IPaUKH U3YUCHHBIX 3aBUCUMOCTEN (PH3MUECKUX
BEIINYMH;

— XapaKTCpu3oBaThb CBOMCTBA TECII, q)HSI/I‘IeCKI/Ie SABJICHUA U MPOUECCHI, UCII0JIB3YysI OCHOBHBIC ITOJIOKCHUSA
MOHeKyHHpHO—KI/IHeTI/I‘leCKOﬁ TCOPUHU CTPOCHUS BCIICCTBA, IPUHIUII CYIICPIIO3UITUU IoJIeH
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(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsia, 3akoH OMa Jyis ydacTKa 1emnu, 3akoH Jlxoyss -Jlenna,
3aKOH COXPAaHEHUS YHEPTUH; TIPU ITOM JIaBaTh CIIOBECHYIO ()OPMYJIUPOBKY 3aKOHA U 3aIlUCHIBAThH €TI0
MaTeMaTH4YeCKOe BBIPAKECHNUE;

— OOBACHATH PU3NIECKHE TMPOIIECCHl U CBOMCTBA TEII, B TOM YHCIIE U B KOHTEKCTE CUTYAIlHi MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa: BIABIATH MPUIMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTh 00bsIC-HEeHUE u3 1 - 2
JIOTUYECKHX IIAr0B C ONopoi Ha 1 - 2 M3yYCHHBIX CBOMCTBA (DM3MUYECKUX SBICHHM, (PU3NICCKUX 3aKOHOB MJIH 3aKO
HOMEPHOCTEH; peliaTh pacyEéTHhIC 3a/1auu B 2 - 3 ACUCTBUS, UCIIONIB3Ys 3aKOHBI U ()OPMYJIBI, CBA3BIBAIOIINE
(hr3nuecKre BeTMIMHBI: Ha OCHOBE aHAJIN3a YCIOBHUS 33729 3alUCHIBATh KPATKOE YCIIOBHE, BBISBISTh
HEJOCTATOK JAHHBIX /ISl PEIICHNS 33a]]a9H, BEIOMPATh 3aKOHBI U (OPMYITBI, HEOOXOTUMBIE IS €€ perieHus,
MIPOBOJUTH PAacUYETHl M CPABHUBATH TIOJIYUEHHOE 3HAUYECHUE (PH3UIECKON BEIMIMHBI C N3BECTHBIMU JAHHBIML,

— pacio3HaBaThb HpO6J'ICMI)I, KOTOPBIC MOKHO PCHIUTD ITPU IMMOMOIITA (1)I/I3I/I‘IGCKI/IX METOZ0B; UCIIOJb3Ys OIMUCAHUC
HCCICI0BaHMs, BEIACIIATE IIPOBEPACMOC IIPEAIIOI0KECHUE, OICHUBATD IIPAaBUIIBHOCTE IMOPsAAKaA ITIPOBEACHUSA
HCCICO0BaHMsA, ACJIaTh BBIBOIBI,

— TIPOBOJAUTH ONBITHI IO HAOIIOACHUIO (PU3MUYECKHUX SBICHUN MITH (PU3NIECKUX CBOWCTB TeI

(KanuJUIIpHBIE SIBIECHUS, 3aBUCMOCTD aBJICHUS BO34yXa OT ero 00bEMa, TeMIepaTyphl; CKOPOCTH IIPO-Liecca
OCTBIBaHUSI/HArPEBaHUA IIPU U3IIyUCHUH OT LIBETA W3Ty4aOLICH/TOTIOMAOIIEH TOBEPXHOCTH; CKOPOCTh
UCIIapEHUs BOJBI OT TEMIEPATYPBI )KUIKOCTH U IUIOIAAN €€ IOBEPXHOCTH; DIICKTPU3ALMs T€l U B3aUMOAEHCTBUE
3IEKTPUYECKUX 3apsII0B; B3aUMOJEHCTBHE MOCTOSIHHBIX MarHUTOB, BU3YyalIU3allls MarHUTHBIX TOJIeH
MIOCTOSTHHBIX MarHUTOB; IEHCTBHUS MAarHUTHOTO TOJIs HA IPOBOJIHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa, CBOn
CTBa AJIEKTPOJBUTATEIISI IOCTOSHHOTO TOKA): OPMYITHUPOBATH IPOBEPSIEMbIC TIPEATIONOKEHNUS, COOMPATD
YCTAHOBKY W3 MIPEJIOKEHHOTO 000pyJOBaHUs; OIMCHIBATH X0/ ONBITa U (JOPMYIUPOBATH BHIBOBI;

— BBIMNIOJIHATH MPAMBIC U3MCPCHUA TCMIICPATYPhI, OTHOCHUTEJIbHOM BIAXKHOCTH BO3ayXxa, CUJIbI TOKA, HAIIPSKCHUA
C UCTIOJIh30BAHNEM aHAJIOTOBHBIX MPHOOPOB M JATYNKOB (PU3NIECKHUX BEIWINH, CDABHUBATH PE3YIbTATHI
U3MEPCHHI ¢ YIETOM 3aIaHHOM a0COFOTHOH MOTPEITHOCTH;

— MPOBOJUTH UCCIICAOBAHUE 3aBUCMOCTH OHOMN (PU3MUECKOHN BEJIMYMHBI OT IPYIroH C

HCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH (3aBUCHMOCTH COITPOTUBIICHHUS ITPOBOTHUKA OT €T0 JITUHBI, TIJIOMATH
MONEPEYHOT0 CEUECHHUS U YAECTBHOTO CONMPOTHUBRIICHHUS BEILIECTBA IPOBOJHUKA; CUIIbI TOKA, UAYLIETO Yepes
MPOBOJHUK, OT HAMPSKEHUS HA IPOBOAHUKE; UCCIIEI0OBAHUE TIOCIEAOBATENILHOIO U Na-pajuleIbHOTO
COEIMHEHUIA TTPOBOIHUKOB): TUIAHUPOBATh UCCIIEIOBAHNE, COOMPATh YCTAHOBKY ¥ BBITIOTHATH U3MEPEHUS,
cletyst IPeIJIOKEHHOMY TUTaHy, GUKCHPOBATh PE3y/IbTAThl MMOJYYCHHOW 3aBUCUMOCTH B BUJIC TAOJIUIL U
rpaduKoB, AeaaTh BEIBOJIBI [0 PE3yJibTaTaM UCCIICIOBAHMUS;

— IPOBOAUTH KOCBCHHBIC U3MCPCHUA (1)H3I/I‘160KI/IX BCIINYNH (yz[em,Haﬂ TEINIOEMKOCTh BCIICCTBA,
COIIPOTHUBJICHUEC IIPOBOAHUKA, pa60Ta 1 MOIITHOCTD JJICKTPUYCCKOI'O TOKa): IJIaHUPOBATb U3MCPCHUA, COGI/IpaTB
OKCIICPUMCHTAJIbBHYIO YCTAHOBKY, CIICAYs HpGI[J'IO)KCHHOfI HWHCTPYKIHHU, U BBIYUCIIATE 3HAYCHUEC BEJIMUYNHBI;

— co0I0AaTh MpaBuiia TEXHUKH 0€30MacCHOCTH IpH padoTe ¢ 1a0opaTopHBIM 000pyI0BAHUEM;

— XapaKTepHu30BaTh MPUHIUIIBI IEUCTBUS HM3YUYEHHBIX MPHUOOPOB M TEXHUYECKHUX YCTPOICTB C OMOPOH HA X
ornuvcanus (B TOM YHCIIE: CHCTEMA OTOIJICHHUS JIOMOB, THTPOMET, TIApOBasi TypOHHA, aMIIepMETp, BOILTMETD,
CUETYHK DIIEKTPUIECKON IHEPTUH, DIIEKTPOOCBETUTENBHBIE TPUOOPHI, HArPEeBATEILHBIE SIEKTPONPUOOPHI
(IpuUMepBl), HNEKTPUUECKUE MTPEJOXPAHUTEIN; 3JIEKTPOMArHuT, JIEKTPOIBUTATENb TIOCTOSIHHOTO TOKa),
UCTIOJIb3YSl 3HAHUS O CBOMCTBaX (DM3NYECKUX SIBJICHUI U HEOOXOMMbIC
¢usnueckne 3aKOHOMEPHOCTH;
— pacro3HaBaTh NPOCTHIE TEXHUYECKUE YCTPOHCTBA U U3MEPUTENIbHBIE PHUOOPHI 110 CXeMaM H
CXEMAaTUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHETO CTOpPaHMUsl, JIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBI JIEKTPHUECKUX LIENei ¢
MOCJIEeI0BAaTENIbHBIM M apaJlIeTIbHBIM COSMHEHUEM DJIEMEHTOB, pa3inyasl yCJIOBHbBIE 0003HAUYCHHS
3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;
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— TPUBOAWTH MPUMEPHI/HAXOUTh UH(OPMAITUIO O MTPUMEpPaX MPAKTHUECKOTO HCIIOIb30BaHUS (YU3NISCKUX
3HAHWH B MIOBCETHEBHOMN KHU3HHU I 00eCcTICUeHNs 0€30IIaCHOCTH TIPH O0paIIeHuH ¢ IpuOo-paMu 1
TEXHUYECKAMH YCTPOMCTBAMH, COXPaHEHHS 30POBBSI U COOIIOJICHUS HOPM IKOJIOTHUECKOTO TIOBEICHUS B
OKpY>Karollel cpene;

— OCYIIECTBIATh NOWCK WH(popManuu (U3mUecKoro coaepx aHwus B ceTH MHTepHeT, Ha OCHOBE
MMEIONTUXCS 3HAHUH U TTyTEM CpaBHEHUS JIONOTHUTEIBHBIX NICTOYHUKOB BBIACIATH HH(DOpMAIIHIO,
KOTOpas SIBISIETCS MPOTHBOPEUYUBON MITH MOKET OBITh HEOCTOBEPHOM;

— HCIIOIb30BATh IIPH BINOJHEHUN YYE€OHBIX 3aJaHUHM HAYyYHO-TIOMYJISIPHYIO JIUTEPaTypy pusndeckoro
coJiepKaHusl, CIIPaBOYHbIE MaTEPHUAIIBl, pecypchl ceTH HTepHeT; BIageTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOdpa3oBaHus HHOOPMAIMU U3 OJHON 3HAKOBOM CUCTEMBI B APYTYIO;

— C03/1aBaTh COOCTBEHHBIE MICEMEHHBIE M KPaTKHE YCTHBIE COOOIIeH s, 0000mIas nH(popManuio u3
HECKOJIbKIX UCTOYHHUKOB (PU3UYECKOTO CONEPIKAHUs, B TOM YHUCIIE TyOIMYHO IPECTABISATh PE3YIbTaThI
MMPOSKTHOM WM MCCIICAO0BATEIBCKON JIEATEIIEHOCTH; TIPU 3TOM TPAaMOTHO HUCIOJIh30BATh U3YYCHHBIH
MIOHSATUWHBINA anmapaT Kypca (pu3uKH, COMPOBOXKAATH BEICTYIUICHUE MTPE3eHTAIHEH;

— TIPH BBINOJIHEHUH YIEOHBIX IPOCKTOB U UCCIECA0BAHUM (PU3NUECKUX MIPOLIECCOB PACIPEACIATH
0053aHHOCTH B IPyIIIE B COOTBETCTBUH C IIOCTABJICHHBIMU 33/1a4aMH, CIICIUTh 3 BBIIIOJIHEHHEM IIaHa
JEWCTBUI U KOPPEKTUPOBATH €0, aJIeKBATHO OIICHUBATh COOCTBEHHBIN BKIIAJl B IESTEIBHOCTD TPYIIIIH;
BBICTPanBaTh KOMMYHHKAaTHBHOE B3aMOJAEHCTBHE, IPOSIBIISAA TOTOBHOCTh pa3peIiaTh KOHQIINKTHL.

9 KJIACC

[TpenmeTHBIE pe3ynbTaThl HA 0A30BOM YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00yYaIOMIUXCS
YMCHHMN:

— HCIIONIb30BATh MOHSTHUS: CUCTEMa OTCUETa, MaTepualibHasi TOUKa, TPAEKTOPHS, OTHOCUTEIbHOCTh
MEXaHUUYECKOI'0 IBIKEHUS, Aeopmanust (ynpyras, IilacTUIecKas ), TpeHUe, IEHTPOCTPEMUTENBLHOE
YCKOpEHHE, HEBECOMOCTh U Meperpy3Ku; UEHTP THKECTH; aOCOIIOTHO TBEPOE TENO, HEHTP THKECTH
TBEPIIOTO TeJa, PaBHOBECHE; MEXaHUUECKUE KOJICOaHUs U BOJHBI, 3BYK, HH(PPA3BYK H yIbTPa3BYK;
AJIEKTPOMArHUTHBIE BOJIHBI, IIIKAIa DIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AabHO30PKOCTH,
CIEKTPBI UCITyCKaHUs U HOTJIOUIeHUs; anbda, 6eTa 1 raMMa-u3J1yuyeHHs, H30TOIIbI, SIIEPHAs SHEPreTHKA,;

— pa3nuyath ABJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOIIMHEHHOE JBM)KEHUE,

PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBHKECHUE, CBOOOTHOE MajIeHUE Tell, pPABHOMEPHOE JIBKCHHUE 110
OKPY’KHOCTH, B3aUMOJICHCTBHE TeJ, PEaKTUBHOE BIKEHHE, KoJeOaTeIbHOe JBIDKCHHE (3aTyXarolue 1
BBIHY’KJICHHBIE KOJIeOaHMs1), PE30HAHC, BOJHOBOE JIBIDKEHHUE, OTPAKECHUE 3BYKA, MPSIMOJIMHEHHOE
pacmpocTpaHeHHe, OTpaKeHHe 1 TIPEJIOMIIEHHE CBETa, TOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PAa3IOKEHUE
0eJoro cBeTa B CHEKTP U CJIIOKEHHE CIIEKTPATIbHBIX IIBETOB, JAUCIEPCHSI CBETA,

€CTECTBEHHAs PaJ0aKTHBHOCTb, BOSHUKHOBEHHE JIMHEHYATOT0 CIIEKTPa U3ITyUeHHs ) [0 ONMUCAHUIO UX
XapaKTepPHBIX CBOHCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX AaHHOE (pHU3nUYecKoe SIBIICHHE;

— pacro3HaBaTh MPOSBICHUE H3yYEHHBIX (DU3MUYECKUX SBICHHN B OKPY)KaIOIIEM MHpPE (B TOM YHCIIE

¢u3nueckue ABJICHUS B IPUPOJE: IPUIUBHI U OTIMBEIL, ABWXKeHUE M1aHeT COTHEYHOH CHCTEMBI,
PEaKTHUBHOE JBUKEHUE KUBBIX OPIraHU3MOB, BOCIIPUSTHE 3BYKOB JKHUBOTHBIMU, 3€MIIETPSICEHUE, CEICMUYECKUE
BOITHBI, I[yHaMH, 9XO0, I[BETA TeJI, ONITUYECKUE SBIICHUS B IPUPOJIC, OMOIOTHYECKOE IEHCTBHE BHIUMOTO,
yIABTPapHUOIETOBOTO U PEHTTEHOBCKOTO W3JTy4YEHHI; €CTeCTBEHHBIH
paanoakTUBHBIN (POH, KOCMHYECKHUE JTyYH, PaAHOAKTUBHOE U3IYICHHE IPUPOTHBIX MUHEPAIIOB; IEHCTBUE
paZMOaKTUBHBIX M3ITyUY€HUI Ha OPTaHU3M YeJIOBEKA), TP ITOM MEPEBOANTH MPAKTUIECKYIO 3a/1ady B y4eOHYTO,
BBIJICJISATH CYILIECTBEHHBIE CBOMCTBA/IPU3HAKH (PU3NUECKUX SBICHUII;

— OIUCHIBATh U3yUYEHHBIE CBOMCTBA Tell M (PU3NUECKUE SBIICHUS, HCTIONB3Ysl (PU3NUECKUE BEITMUMHBI (CPEIHSS U
MTHOBEHHAs! CKOPOCTb TeJla IIPYU HEPABHOMEPHOM JBUKEHUU, YCKOPEHUE, IIEpEMELIEHUE, ITyTh, YIJIOBAst CKOPOCTb,
CHJIa TPEHHUS, CUJIa YIIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOTHOTO MAACHUs, BEC Tela, UMITYJIbC Tea,
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UMITYJIbC CUJIBI, MEXaHUYeCKas paboTa U MOITHOCTh, MTOTCHIIMATbHAS SHEPTUS TeJa, MOHATOTO HaJ
MOBEPXHOCTHIO 3€MJIM, TOTCHLUATBbHAS SHEPTUS CKATOU MPYKUHBI, KHHETHUECKAasi SHEPIUsl, MOTHAs
MeXaHW4ecKas SHeprus, IEPHO U YacTOTa KoeOaHuid, JITMHA BOJTHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh
CBETa, MIOKa3aTelb MPEIOMIICHUS CPEJIb); P OMMCAHUY MPABUIBHO TPAKTOBATH (PUIUUECKUI CMBICI
MCTIOJIb3yEeMbIX BETTMYWH, 0003HAYCHHS U €IMHUIIBI (PU3NUECKUX BEIHYNH, HAXOIUTH (DOPMYIIBI, CBA3BIBAIOIITIE
JIAHHYIO (DM3MUYECKYIO BEJIUUMHY C APYTUMHU BEIMYMHAMU, CTPOUTH TPAPUKU U3yUCHHBIX 3aBUCHMOCTEH
(hM3HYECKUX BEIMYUH;

— XapaKTepHu30BaTh CBOMCTBA TeJl, PU3UUCCKUE SABJICHUS U MPOIIECCHI, UCIOIL3YS 3aKOH COXPAHCHUS YHEPTHH,
3aKOH BCEMUPHOTO TATOTCHHUSI, IPUHIUI CYTIEPIIO3UIIUN CUII, IPUHITUI OTHOCUTENLHOCTH [ amuies, 3aK0HbI
HrroToHa, 3aK0H COXpaHeHHs HUMITYJIbCa, 3aKOHBI OTPAXEHHSI U TIPEJIOMIICHHS CBETa, 3aKOHBI COXPaHESHHUS
3apsA0BOTO M MACCOBOTO YHCEIN IIPH SIIEPHBIX PEAKIHAX; TIPU 3TOM J1aBaTh CIIOBECHYIO ()OPMYITUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MAaTEMAaTHUECKOE BEIPAKCHUE;

— 0OBACHATH (PU3NYECKHUE [IPOLIECCH U CBOMCTBA TN, B TOM YHCJIE U B KOHTEKCTE CUTYallMH IPaKTHKO-
OpPUECHTUPOBAHHOTO XapaKTepa: BBISABISTH NPUUNHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH 00BsIC-HEHHE U3 2—3
JIOTUYECKHX IIIAr0B C OMOPON Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBJICHHUN, (PU3NIECKIX 3aKOHOB HJIH
3aKOHOMEPHOCTE;

— permaTh pacyéTHbIE 331241 (ONMHUPAIOIIUECs Ha CUCTEMY U3 2— 3 ypaBHEHHI), HCIOIb3YS 3aKOHBI U POPMYJIHI,
CBsI3bIBAIONINE (PU3UUECKUE BETMYMHBI: HA OCHOBE aHATN3a YCIOBHS 33/1a4H 3allMChIBATh KPATKOE YCIIOBHE,
BBISBIISITH HEJOCTAIOMINE MK W30BITOYHBIEC JaHHBIC, BEIONPATh 3aKOHBI M (POPMYIIBI, HEOOXOIUMBIE [T PEIICHUS,
IPOBOAMTE PACUETHl M OLICHUBATH PEAIMCTHYHOCTD HOIYYEHHOTO 3HaYCHUS (PU3UUECKON BETMUMHBI;

— pacmno3HaBaTbh OpoOIeMbl, KOTOPBIE MOXKHO PELIUTh NP MOMOLIH (PU3NIECKUX METOAOB; UCIIOJb3Ys ONMCAHUE
WCCIIEIOBAHNS, BBIENIATH POBEPIEMOE MPEATNOIOKEHUE, OLIEHUBATD MTPABUIBHOCTD TOPsIIKA IPOBEICHUS
WCCIICIOBAHUS, eNIaTh BBIBO/IbI, MHTEPIIPETUPOBATDH PE3yIbTaThl HAOIIOIEHUH U OIBITOB;

— MIPOBOAUTH OMBITHI IO HAOIIOJCHUIO (PU3NUESCKUX SIBICHUI UITH (DHU3UYECKUX CBOWCTB Tell (M3y4eHUE BTOPOTO
3akoHa HplO0TOHA, 3aKOHA COXPaHEHHUS YHEPTUH; 3aBUCHUMOCTB IIepHOo/ia KoJIeOaHuit

NPYXKUHHOTO MasTHUKa OT MAacChl Tpy3a M JKECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILTHTY/IbI MAJIbIX
KOJIe0aHMIt; NPSAMOJIMHEHHOE PACIPOCTPAHEHHUE CBETa, pA3JIOKEHHE OEJIOoro CBETa B CIEKTP; M3YyUCHHUE
CBOWCTB M300pa)KCHHs B IUIOCKOM 3epKajie M CBOMCTB M300paskeHUs IpeMEeTa B COOMPAIOIIEH JIHH3E; Ha
OJIF0/ICHHE CIUIOIIHBIX U JIMHEHYATBIX CIIEKTPOB U3IIYyYEHHS): CAMOCTOSATENLHO COOUPATh YCTAaHOBKY U3
M30BITOYHOTO Habopa 0060py/I0BaHUS; ONIMCHIBATH X0l ONBITA U €TO

pe3ynbTathl, HOPMYITUPOBATH BBIBOIBI;

— OPOBOAUTH IPH HEOOXOIUMOCTH CEPHIO IPSIMBIX H3MEPEHHIA, ONPEIeNisisl CPEeIHEE 3HAYCHHE U3MEPSIEMOi
BeJINYHHBI (POKYCHOE PACCTOSTHHE COOMPAFOIIEH JTMH3bI); 000CHOBBIBAThH BEIOOP CIIOcO0a
U3MEPEHUSI/U3MEPUTEILHOTO TIPHO0Pa;

— IMPOBOAUTH UCCJIICAOBAHUC 3aBHUCUMOCTEN q)HSPI‘-IeCKI/IX BCJIMYUH C MCIIOJIb30BAHUEM ITPAMBIX
U3MEpEHUii (3aBUCHMOCTh ITyTH OT BPEMEHH TIPH PAaBHOYCKOPEHHOM JBIDKCHUH 0€3 Ha4aJIbHOW CKO-POCTH;
nepro/ia KoJieOaHUii MaTEeMaTHYECKOTO MasiTHUKA OT JUTMHBI HUTH; 3aBUCHMOCTH YTJIa OTPa)KEHHS CBETa OT
yriia HaJeHus M yIia MpeJOMIICHHUS OT yIJia aJeHHs): INIAHUPOBATh UCCIIE/I0-BaHHE, CAMOCTOSTEIBHO
coOupaTh yCTaHOBKY, (DUKCHPOBATH PE3YJIbTATHI [TOJIyYCHHON 3aBUCUMOCTH (DU3NUECKHUX BEIIMYUH B BUJIC
TaOMuI U rpaMKoB, AETaTh BEIBOJBI 10 PE3YJIbTaTaM HCCIICIOBAHUS;

— TPOBOAUTH KOCBEHHbIE U3MEPEHHS (PU3UUECKUX BETUUMH (CPEAHSASA CKOPOCTh U YCKOPEHHE TeJla pu
PaBHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHHE CBOOOIHOTO A IeHHS, )KECTKOCTD PYKUHBI, KO3 UIIueHT TpeHus
CKOJILKEHUSI, MeXaHW4YecKass padoTa U MOIIHOCTH, YACTOTA U MIEPHOJT KOJieOaH i

MaTEeMaTHYECKOTO U IPYKUHHOTO MasTHUKOB, ONITHYECKAs CHJia COOMparOIIel JIMH3bI, paIHOaKTUBHBINA (OH):
TUTAHUPOBATH U3MEPEHNS; COOMPAThH IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIIOJHATH U3MEPEHUS, CICIyS
NPEAIOKEHHON MHCTPYKIMH; BEIYUCISATH 3HAUCHUE BEIUYMHBI M aHATM3UPOBATh NOJTYUYCHHBIE PE3YIIbTATHI C
y4€TOM 3aJJaHHOH MOTPEIIHOCTH U3MEPEHUIA;
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— co0JIr0AaTh MpaBuiia TEXHUKU 0€30MIaCHOCTH MU paboTe ¢ 1ad0PaTOPHBIM 000PYIOBAHUEM;

— pa3nuyaTh OCHOBHBIC MTPU3HAKU M3YYCHHBIX (PU3MUYCCKUX MOJIEIICH: MaTepUaIbHAS TOUKA,
a0COIFOTHO TBEPOE TEJI0, TOUCUHBIH HCTOYHHUK CBETA, JIyd, TOHKAS JIMH34, IIaHeTapHas MOJIE/Ib aTOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SIAPA;

— XapakTepH30BaTh NMPUHITUIIBI ICHCTBUS H3YYCHHBIX MPUOOPOB U TEXHUYCCKHUX YCTPOMCTB C OMOPOH HA UX
omnucaHus (B TOM YUCJIC: CIIMIOMETP, TATYNKH MOJIOKEHUS, PACCTOSHUS H YCKOPEHHUSI, PaKeTa, IXOJIOT, OUKH,
MIEPUCKOTI, (poToaImapar, ONTHIYECKHE CBETOBO/IBI, CIIEKTPOCKOI, JO3UMETP, Kamepa Buiibcona), HCrmonb3yst
3HAHHA O CBOMCTBaX (PM3NYECKUX SBICHUN U HEOOXOMUMBIE (hN3NUECKHEe 3aKOHOMEPHOCTH;

— HCIOJB30BaTh CXEMBI I CXeMATUYHbIE PUCYHKH N3YYEHHBIX TEXHUIECKUX YCTPOMCTB,
U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHYSCKUX MPOIECCOB NPU PEUICHUH YUYSOHO-NPAKTUICCKUX 33/1a4;
ONITUYECKUE CXEMBI JIJISl TIOCTPOCHHSI N300paKeHUH B TNIOCKOM 3€pKajie U COOMpAromIei JTMH3e;

— TIPHUBOIUTH MIPUMEPHI/HAXOAUTH WHPOPMAIIHIO O IPUMEPAX MPAKTUIECKOTO MCIIOIB30BaHUS (PU3NIECKIX
3HaHWH B IOBCEIHEBHOM KU3HHU IS 0OCCIICUCHHS 0€30ITaCHOCTH MPH OOpaIeHnH ¢ IPHO0-paMu U
TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHS 30POBBS U COOIIOACHUSI HOPM SKOJOTHUECKOTO MOBEICHHS B
OKpY>Karlllel cpene;

— OCYLIECTBIISITh OUCK HH(pOPMaLUHU (PU3NIECKOTO CoAepKaHus B ceTH VIHTepHeT, CaMOCTOsITETILHO
(hopMyHpYs IOMCKOBBIN 3aIPOC, HAXOAUTH IMYTH ONPEIeNICHHS JOCTOBEPHOCTH MOMyYeHHON HHQOpMaIHK Ha
OCHOBE UMEIOIINXCS 3HAHUN U TOTIOJTHUTEIBHBIX HCTOYHHUKOB;

— HCIIOJIB30BATh NPH BHINOJIHEHUN YY€OHBIX 3aJaHUI HAYIHO-TIONMYJISIPHYIO JTUTEPATYPy PU3MIECKOTO
coJlepKaHus, CIIpaBOYHbIE MaTepHalibl, pecypchl ceTH MHTepHeT; BiaaeTh NpuéMaMu
KOHCIIEKTHPOBaHUSI TEKCTA, IpeoOpazoBaHus HHYOPMALUU U3 OIHON 3HAKOBOI CUCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE MICbMEHHBIE U YCTHBIE COOOIIEHHUS] HA OCHOBE MH(OPMAaLUH U3

HECKOJBKMX HCTOYHUKOB (PU3MYECKOTO COMIEPIKAHNUS, TyOINIHO MPEICTABIIATE PE3YNIbTaThl TPOSKTHOMN WK
HCCIIEN0BATEIBCKON AESITENIBHOCTH; IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh U3YYEHHBIA TOHATUIHBIN armapar
M3y4aeMoro paszena GU3UKH U CONPOBOXKIATh BBICTYIUIEHHUE IIpEe3eHTalMel ¢ y4ETOM 0COOEHHOCTEH ayAuTOpHU
CBEPCTHHUKOB.
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TEMATHUYECKOE
I[INIAHMPOBAHUE
7 KJIIACC

No | HaumeHoBaHue pa3/iesioB U TEM MIPOTPaMMBbI

KonmuectBo yacos

OnekTpoHHBIe (TG POBHIE) 00pa30oBaTEIILHBIE

n/n BCETr0| KOHTPOJILHBIC NPaKTHYCCKUE pecypeet
Paznen 1. ®usnka u e€ poss B MO3HAHUH OKPYKAIOIIET0 MUPa
1.1.| ®uzuka — HayKa O MPHUPOJIE 2 0 0 https://infourok.ru
https://resh.edu.ru
1.2. | ®usznueckre BEIMIUHBI 2 0 1 https://infourok.ru
https://resh.edu.ru
1.3 | EcrecTBeHHO- Hay4HBI METO]T TIO3HAHUS 2 0 0 https://infourok.ru
https://resh.edu.ru
Uroro mo pazneny 6
Pazpen 2. IlepBoHavanbHble CBEACHUS O CTPOECHUU BELIECTBA
2.1.| CrpoeHue BeliecTBa 1 0 0 https://infourok.ru
https://resh.edu.ru
2.2. | JIBMKEHHE B B3aMMOJICHCTBUE YACTHUI] BEIIECTBA 2 0 1 https://infourok.ru
https://resh.edu.ru
2.3. | ArperaTHble COCTOSIHUS BEIIeCTBa 2 1 0 https://infourok.ru
https://resh.edu.ru
Hroro no pazneny 5
Pasnen 3. [IBmxeHne U B3anMOACHCTBHE TEI
3.1. | MexaHuuecKoe JBHUKEHUE 3 0 0 https://infourok.ru
https://resh.edu.ru
3.2.| Mnepums, macca, INIOTHOCTh 4 1 3 https://infourok.ru
https://resh.edu.ru
3.3.| Cuna. Bunst cun 14 1 2 https://infourok.ru
https://resh.edu.ru
Hroro no pazneny 21
Paznen 4. [laBnenue TBEPIBIX TN, KUIAKOCTEH U ra30B
4.1.| laBnenue. [lepenaua naBiaeHust TBEPABIMU TEIAMH, XUIKOCTIMUA | 3 0 0 https://infourok.ru
Y Ta3zaMu https://resh.edu.ru
4.2. | JlaBneHHE )KUAKOCTH 5 0 0 https://infourok.ru
https://resh.edu.ru
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4.3.| AtmocdepHoe IaBjeHUe 6 0 0 https://infourok.ru
https://resh.edu.ru
4.4.| [eicTBUE XUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEIIO 7 1 2 https://infourok.ru
https://resh.edu.ru
Hroro no pazneny 21
Paznen 5. PaboTa 1 MOTIITHOCTE. DHEPTHsI
5.1.| PaboTa 1 MOLTHOCTB 3 0 0 https://infourok.ru
https://resh.edu.ru
5.2. | I[IpocThie MEXaHU3MBI 5 1 2 https://infourok.ru
https://resh.edu.ru
5.3. | Mexanudeckast JHEpTus 4 1 0 https://infourok.ru
https://resh.edu.ru
Hroro no pasznpeny: 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 11
8 KJIIACC
Ne | HammeHOBaHUE pa3/iesioB ¥ TEM IIPOTPaAMMBI KonuuectBo gacos OnekTpoHHbIe (IU(POBHIE) 00pa3oBaTeIbHBIC
/n BCETO | KOHTPOJIbHBIC MPAKTUICCKUE pecypeet

Pasnen 1. TertoBrle ABIEHUS

1.1. | Ctpoenue u cBoiicTBa BelecTBa 7 1 2 https://infourok.ru
https://resh.edu.ru
1.2. | TenmmoBsIe TIpoOIIECCHI 21 1 1 https://infourok.ru
https://resh.edu.ru
Hroro no pazneny 28
Pazpen 2. DnekTpuyeckue U MarHUTHBIE SIBJICHUS
2.1. | Dnektpudeckue 3apsjpl. 3apsHKEHHbBIE TeNa U UX 7 1 0 https://infourok.ru
B3aMMO/ICHCTBYC https://resh.edu.ru
2.2. | IloCTOSTHHBIH 3JIEKTPUYECKUH TOK 20 2 5 https://infourok.ru
https://resh.edu.ru
2.3. | MarHuTHbIC SBJICHHUS 6 1 2 https://infourok.ru
https://resh.edu.ru
2.4. | DneKkTpoMarHuTHas HWHIYKIIUS 4 0 1 https://infourok.ru
https://resh.edu.ru
Uroro no pazneny 37
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PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11
9 KJIACC
Ne | HaumeHoBaHMe pa3/ienioB U TEM IPOrpaMMbl KomnunuecTBo yacos OnexTpoHHbIe (IU(POBEIC)
n/m BCero] KOHTPOIBH e —— o0Opa3oBaTebHbIE PeCypChl
ble paboTHI re paboThI
Paznen 1. Mexanndeckue siBICHHUS
1.1.| MexaHn4eckoe JABMIKEHUE U CIIOCOOBI €r0 OMHMCaHUS 10 |1 1 https://infourok.ru
https://resh.edu.ru
1.2.| BzammopeticTre Ten 20 |1 1 https://infourok.ru
https://resh.edu.ru
1.3.| 3akoHBI COXpaHEHUSI 10 |1 0 https://infourok.ru
https://resh.edu.ru
Uroro no pazneny 40
Pasznen 2. Mexanudeckue KojaeOaHus U BOJTHBI
2.1.| Mexaandeckue KoieOaHuUs 7 1 1 https://infourok.ru
https://resh.edu.ru
2.2.| MexaHU4eCcKHe BONHBIL. 3BYK 8 1 0 https://infourok.ru
https://resh.edu.ru
Uroro mo paznemy 15
Paznen 3. DneKTpOMAarHUTHOE MOJIE M DIICKTPOMATHUTHBIC BOJTHBI
3.1.| DNEeKTPOMAarHUTHOE TOJIE ¥ AIEKTPOMArHUTHBIE BOJHBI 6 1 1 https://infourok.ru
https://resh.edu.ru
Uroro no pazneny 6
Paznen 4. CBeToBbIC SIBIICHUS
4.1.| 3akoHBI pacIIpOCTpaHEHMSI CBETA 6 0 2 https://infourok.ru
https://resh.edu.ru
4.2.| JIuH3bl U ONITHYECKHE TPUOOPHI 6 0 2 https://infourok.ru
https://resh.edu.ru
4.3.| PaznoxkeHne 6e10ro cBETa B CIIEKTP 3 1 2 https://infourok.ru
https://resh.edu.ru
Uroro no pazneny 15
Pa3nen 5. KBaHTOBEIE ABIICHUS
5.1.| UcnyckaHue v MOTJ0MIEeHHE CBETa aTOMOM 4 0 1 https://infourok.ru
https://resh.edu.ru
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5.2.| CtpoeHue aTOMHOrO sipa 6 0 0 https://infourok.ru
httos://resh.edu.ru
5.3.| SAAnepHble peakuu 7 1 2 https://infourok.ru
httns://resh.edu.ru

Wroro no pazneny 17
Paznen 6. [ToBTOpUTENEHO-006001AIONIII MOTYITb
6.1.| CucreMaTn3anmsi © 0000IICHHE TPEAMETHOTO COACPIKAHUS U OTBITa NEATCITLHOCTH, 9 1 0 https://infourok.ru
IDUOONETEHHOTO TNU U3VIEHUH BCETO Kvhca hU3NKH httos://resh.edu.ru
Hroro mo paznemy 9
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 |9 13
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YYEBHO-METOAMNYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI U1 YUHEHUKA

7 KIIACC

®wuswnka, 7 kimacc/Ieprsmmkua U.M., UBanos A.I., AknroHnepHOe 001IeCTBO
«M3natensctBo«lIpocBenienue";

8 KJIACC

®dusuka, 8 kinacc/Ilepeikun .M., UBanos A.U., AkumronepHoe o0miecTBo «M3maTenbeTBo
«ITpocBernieHuey;

9 KJIACC

®dusuka, 9 kinace/Ileprimkun .M., I'ytauk E.M., UBanor A.U., [TerpoBa M.A., AKiinoHepHOe
obmectBo «M3natenscTBO «IIpocBemeHue;

METOANYECKUWE MATEPUAJIBI AJIA YUUTEJIA

7 KJIIACC

Metoaunka ¢usuku http://metodist.il.ru/

» Kammyc http://www.phys-campus.bspu.secna.ru/

» O6pazoBarenbHbIi mopTan (umeercs pazaen « HpopMaIoHHBIe TEXHOIOTHH B IITKOJIE) )
http://www.uroki.ru/

* JIabopartopus oOyueHus GU3NKE U ACTPOHOMUHU - BeylIas JTa00OpaTOpHsl CTPaHbI 110 pa3pabdOTKe TUAAKTUKI
8 KJIACC

Metoauka ¢usuku http://metodist.il.ru/

» Kammyc http://www.phys-campus.bspu.secna.ru/

» OOpazoBarenbHbIi opran (umeetcs pazaen «MHpopMaIMOHHBIC TEXHOJIOTHHU B IIIKOJIE)
http://www.uroki.ru/

» Jlaboparopust 00y4eHHs1 (U3HUKE U aCTPOHOMUH - BEAYyIast TabopaToOpysi CTPAHBI 110 pa3paboTKe TUIAKTUKA
9 KJIACC

Mertoauka ¢usnku http://metodist.il.ru/

» Kammyc http://www.phys-campus.bspu.secna.ru/

» O0Opa3zoBateNbHbIN mopTan (uMeetcs paszaen «MHbpopMaIlMOHHBIC TEXHOJIOTHHU B IIIKOJIE))
http://www.uroki.ru/

* Jlaboparopusi 00yueHus HU3UKE U ACTPOHOMUHU - BeyIIast TaOOPATOPHsI CTPAHbI 10 pa3pabOoTKe TUNAAKTUKU

HUOPOBLBIE OFPA3OBATEJIBHBIE PECYPCHI M1 PECYPCBI CETU UHTEPHET

7 KJIIACC
https://infourok.ru
https://resh.edu.ru

8 KJIIACC
https://infourok.ru
https://resh.edu.ru

9 KJIACC
https://infourok.ru
https://resh.edu.ru
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MATEPHAJIbHO-TEXHUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA YYEBHOE
OBOPYJIOBAHUE

Hoyt0yk

IIPOEKTOP

OBOPY IOBAHUE /151 IIPOBEJEHM S IABOPATOPHBIX, IIPAKTUYECKUX PABOT,
JTEMOHCTPALIUIA

— Uudposas maboparopust mo GuU3MKe I yUUTEIS

- Hudposas maboparopus mo (Gu3nKe sl yIeHHKa

- Becnl TexHHYeckue ¢ pa3HOBECAMU

—  KommexT s 1abopaTopHOTO MPaKTUKyMa MO OINTHKE

—  KommexT s 1abopaTopHOTO MPaKTUKyMa 10 MEXaHUKE

- KoMmmuiekT st 1a60paToOpHOTo MpakTHKyMa 0 MOJIEKYJISIpHOHM (pr3MKe U TepMOHMHAMUKE

—  KommexT s 1abopaTopHOTO MPaKTUKyMa TI0 3JIEKTPHUECTBY (C TEHEPaTOPOM)

—  KommekT 1 u3ydeHuns: BO30OHOBIISIEMBIX HCTOUHMKOB SHEPTHH (COJHEYHOM, BETPOBOW YHEPTHH, OHO-,
MEXaHHYECKOW U TEPMOIJIEKTPUIECCKON SJHEPTETHKH ):

—  KoMmuiekT 115t n3y4eHust OCHOB MEXaHUKH, ITHEBMATHKN M BO30OHOBIISIEMBIX HCTOYHHKOB SHEPTUH:

—  JleMOoHCTpalMOHHBIE MPUOOPHI IO MEXaHUKE

—  JleMOHCTpaIMOHHBIE TPUOOPHI IT0 MOJIEKYIISPHOI (PU3MKE U TETITIOBBIM SIBICHHSM.

—  JleMOHCTpaIMOHHBIE TPUOOPHI 1O MEKTPOANHAMUKE U 3BYKOBBIM BOJIHAM.

—  JlemoHcTpanmoHHble MprOOPHI. ONTHKA U KBAaHTOBast PU3UKa

- JleMoHCTpalMOHHBIC Y4eOHO-HATJIAHBIC TIOCOOUS

- KommuiekT nmoptpeToB [uist opopmiieHHs KabuHeTa

-~ KommiexT nemoHcTp
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INnct cornacoBaHusa k gokymeHTy Ne 41 ot 19.10.2022
MHnymnatop cornacosaHn4a: 3akmposa J1.H. 3amectutens gupekropa no YBP
CornacoBaHue nHnyumposaHo: 19.10.2022 12:07

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo
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