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MOSICHUTEJIbHAS 3AITUCKA
Pabouas mporpamma o (u3rKe Ha ypOBHE OCHOBHOTO 001Iero 00pa3oBaHMs COCTaBJICHA Ha

OCHOBE ITOJIO’KEHHH U TpeOOBaHUHN K pe3ylibTaTaM OCBOSHHS Ha 0a30BOM yPOBHE OCHOBHOM
00pa30BaTebHOI pOrpamMMsbl, IPEACTABIEHHBIX B DeiepalbHOM rocyapCTBEHHOM
00pa3oBaTebHOM CTaHIapTe OCHOBHOTO o01iero oopazoanus (PI'OC O0O0), a Takxe ¢
yuérom [IpumepHoit nporpammsl BocnuTanus 1 Konueniuu npenogaBanusi yaeOHOro npeamera
«®Dwusunkay B 00pa3oBaTebHBIX opranu3anusax Poccuiickoit deneparuu, peaaTnu3yonux
OCHOBHBIE 00111e00pa30BaTeNIbHbIE IPOTrPAMMBI.

OBLIAS XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA «®PU3UKA»

Kypc ¢usukn — cucreMoo0pa3yoomuid i €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIe)KAT B OCHOBE IPOIECCOB W SIBICHUN, H3Y4aeMBIX
XUMHEH, OMoJorueii, actpoHomMue U gusndeckoii reorpapueil. Ousrka — 3TO MPEAMET,
KOTOPBII HE TOJBKO BHOCHUT OCHOBHOM BKJIAJ] B €CTCCTBEHHOHAYYHYIO KapTHHY MHUpPa, HO U
NpeJ0CTaBIIsIeT HanboJiee sICHbIC 00pa3Ibl MPUMEHEHUSI HAYYHOTO METOoJ]a MO3HAHUs, T. €.
crioco0a MoJydeHHsI JOCTOBEPHBIX 3HaHWii o mupe. Hakonen, ¢usmka — 3T0 mpemmer,
KOTOPBIM Hapsily C JAPYrUMH €CTECTBCHHOHAYYHBIMH MpEIMETaMu JOJDKEH JaTh
HIKOJIbHUKAM TPEJICTABICHUE 00 YBIICKATEILHOCTH HAYYHOTO HCCICAOBAaHUS U PaOCTH
CaMOCTOSITEIIbHOTO OTKPBITUSI HOBOTO 3HAHUSI.

Opnna w3 rmaBHBIX 3a1a4 (pusmdeckoro oOpa3oBaHHsI B CTPYKType oOIIero odpazoBaHUs
COCTOMT B (OPMHUPOBAHUU ECTECTBEHHOHAYYHOW T'pPaMOTHOCTM M MHTEpeca K HayKe y
OCHOBHOIl Macchl O0ydYaroluxcs, KOTOpble B JajbHeWmeM OyIyT 3aHAThl B CaMbIX
pa3HooOpa3HbIX chepax aesTenbHocTH. Ho He MeHee BaKHOM 3a/1aueii SBISIeTCS BHISIBICHHE
W TIOATOTOBKA TAaJaHTIMBBIX MOJOJBIX JIIOACH 71 TPOJOJDKEHHS O0pa3oBaHUsS W
TAIBHEUINEH TpPOQECCHOHANBHON  JCSATEILHOCTH B OOJIACTH  €CTECTBEHHOHAYYHBIX
WCCJIEIOBAHUIM U CO3JJaHUU HOBBIX TeXHOJIOTHI. COrIacHO MPUHATOMY B MEXIYHAPOIHOM
cool1iecTBe ompezaeneHuto, «EcTecTBeHHOHAay4YHas TPaMOTHOCTh — 3TO CHOCOOHOCTh
YEeJIOBeKa 3aHUMAaTh AKTHUBHYIO TPAXKITAHCKYIO TO3UIMI0O TIO0 OOIIECTBEHHO 3HAYMMBIM
BOIIPOCAM, CBSI3aHHBIM C E€CTECTBEHHBIMU HAyKaMH, U €ro TOTOBHOCTb WHTEPECOBATHCS
€CTEeCTBEHHOHAay4YHbIMU HAesIMU. HayyHO IpaMOTHBIN 4YEIOBEK CTPEMHTCS y4acTBOBATh B
apryMEHTUPOBAHHOM OOCYXJEHMHM MPOOJIEeM, OTHOCSIIUXCS K €CTeCTBEHHBIM HayKaM H
TEXHOJIOTHSM, YTO TpeOyeT OT Hero CIEIYIOIINX KOMIETEeHTHOCTEH:

—Hay4YHO OOBICHSITH SABJICHUA,

—OICHHUBATh U IIOHUMATh 0COOCHHOCTH HAY4YHOTI'O HCCICAOBAaHHA, —HUHTCPHPECTHPOBATH
JAaHHBIC U UCITOJIB30BAaTh HAYUHBIC JOKA3aTCIILCTBA AJIA TOJTYYCHUSA BBIBOJOB.)

N3yuenne ¢u3uku cnocoOHO  BHECTH  pelaloImui  BKIag B (OpPMHpPOBAHUE
€CTECTBEHHOHAYyYHOU IPaMOTHOCTH O0yUYaIOLIUXCS.

HEJIN U3YYEHHUSA YYEBHOTI'O ITIPEJIMETA «®U3UKA»

[lenn wm3yueHuss (GU3MKM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs ONPEAEICHbI B
Konuenmun npenonaBanust yyeOHoro mnpeamera «®usuka» B 00pa30BaTENbHBIX
opranmzaiusax Poccuiickoit @enepanuy, peaan3yoolX OCHOBHBIE 00I1e00pa3oBaTeIbHbIE
IpOrpaMMbl,  yTBEpkKAEHHOM pemeHueM Kosmtermm  MuHucCTEpCcTBa  IPOCBEIIECHHUS
Poccuiickoit @enepanuu, nporokon ot 3 nexadps 2019 r. Ne [IK4BH.



[enu nzydyeHus: GU3NKU:

—TIpuoOpeTeHre HHTepeca U CTPEMIICHUS O0y4aroIuXcsl K HAyYHOMY M3YYEHHIO MPUPODI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

—pa3BUTHE TPEJACTABICHUI O HAayyHOM METOJAe TO3HaHUSA U  (HOpMUpPOBAHHE
UCCIIEI0BATEIBCKOIO OTHOLICHUS K OKPY/KAIOIIUM SIBJICHUSM;

—dQopMupoBaHUe HAYYHOTO MHPOBO33PEHHUS KAaK pe3ybTara MU3Y4YCHUS OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTATBHBIX 3aKOHOB (DPU3UKH;

—(opMupoBaHue MNPEJACTABICHUNA O PONMU (U3MKU JUIsl Pa3BUTUSL APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHU;

—pa3BUTHE TPEJCTABICHUNH O BO3MOXKHBIX cdepax Oyaymed mnpodeccruoHaIbHOM
NESITENIbHOCTH, CBSI3aHHOW C (DU3MKOW, MOATOTOBKA K JalIbHEHIIEeMYy OOYYEHHIO B 3TOM
HampaBieHuu. JlOCTMKEHHE STHX Leleld Ha YpOBHE OCHOBHOTO o00Imero oOpa3oBaHUs
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

—an06peTeHHe 3HaHHUH O JAUCKPETHOM CTPOCHHUHU BCHICCTBA, O MCXAHUUYCCKUX, TCILJIOBLIX,
QJICKTPUUYCCKUX, MAIHUTHBIX U KBAHTOBLIX SABJICHUAX

—TIPHOOpETEHNE YMEHHUI OMUCHIBATh M OOBSCHATH (PM3UUECKUE SIBICHUS C HCIIOJIb30BAaHHEM
IIOJIyYEHHBIX 3HAHUM;

—OCBOCHHME METOJOB pELICHUs IPOCTEUINNX PAaCYETHBIX 3a4ad C MCIOJb30BaHUEM
¢duznyecKkux Mozene, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/ay;

—pa3BUTUC YMCHI/Iﬁ Ha6JIIOIlaTI) IMPUPOAHBIC ABJICHUSA W BBINIOJIHATH OIBITHI, J'Ia60paTOpHI)I€
pa6OTBI U OKCIHCPUMCHTAJIBHBIC HCCICAOBAHHMA C HCIIOJIB30BAHUEM H3MCEPHUTECIbHBIX
npuOopoB;

—oOcBOeHHe NpUEMOB paboThl ¢ uHPOpManuell (U3NYECKOro COJEepkKaHUs, BKIOYAs
MH(OPMALIMIO O COBPEMEHHBIX JOCTHXEHUSIX (PU3MKHU; aHAIM3 U KPUTHUECKOE OLICHUBAHUE
uH(popMaLuu;

—3HaKOMCTBO CO C(I)epaMI/I HpO(i)eCCI/IOHaJ'ILHOI\/'I ACATCIIBHOCTH, CBA3aHHBIMHA C (bHBHKOfI, u
COBPEMECHHBIMHA TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHIKCHUAX (1)1/1314'—1601(0171 HAayKH.

MECTO YYEBHOI'O IIPEJIMETA «®U31KA» B VHEBHOM ITJTAHE

B cootBerctBun ¢ ®I'OC OOO ¢usuka spisgercs oOA3aTeIbHBIM MPEAMETOM Ha YPOBHE
OCHOBHOTr0 001ero oopa3oBanus. JlaHHas nporpaMMa npeaycMaTpuBaeT U3ydeHne GU3uKu
Ha 0a30BOM ypoBHE B 00b&Me 238 41 3a Tpu roja oOy4eHus 1o 2 4 B He/Ieo B 7 U 8 Kitaccax
u no 3 4 B Henenmo B 9 kimacce. B TemarnueckoMm INIaHUpOBAaHUM s 7 M 8 KJIAaccoB
IPENIoJIaracTCcs pPE3epB BPEMEHU, KOTOPBIM YYMTEIb MOXKET HCIOJb30BaTh IIO CBOEMY
YCMOTpEHHIO, a B 9 Ki1acce — MOBTOPUTEIBHOOO00IAIOIINNA MOTYITb.

COAEP KAHUE YYEBHOI'O ITPEAMETA «®U3UKA»
7 kjaacc

Pa3nen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAIOLIEro MUpa.



®uszuka — Hayka o npupoje. ABiaeHust npupoasl. OU3NUECKUe SBJICHUS: MEXaHUYECKHUE,
TCIIJIOBBIC, JICKTPUUCCKHUEC, MAIrHUTHBIC, CBETOBBLIC, 3BYKOBBLIC.

Ouznyeckue BenWyUHBL M3Mepenue ¢usnueckux BenuuuH. Dusznueckue nPUOOPHI.
[Torpemnocts U3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL.

Kak ¢u3uka u 1npyrue ecTecTBEHHbIE HAayKH H3y4daroT npupojay. EcrecTBeHHOHay4HBIH
METOJ TO3HaHUA: HaOJIOJEeHUE, MOCTAHOBKA HAyYHOI'O BOIIPOCA, BBIABM)KEHUE TMIIOTE3,
9KCHEPUMEHT [0 HIpPOBEpKE TUIOoTe3, O0bsicCHeHHEe HalmoxaemMoro spiaeHus. OnucaHue
(bU3NYECKUX SBJICHUN C IOMOLIbIO MOJEIEH.

JeMoHCcTpanuu

1. MexaHI/I‘-IeCKI/IC, TCILJIOBBIC, SJICKTPUUICCKUEC, MAIHUTHBIC, CBECTOBLIC SABJICHHA.

2. @usnueckue NpuOOpsl U NIpoleaypa MPsIMbIX HW3MEPEHUH aHaJOrOBBIM U IM(PPOBBIM
npubopom.

JlaGopaTopHbie pabOThI U OIBITHI:

1. Onpenenenue MEeHbI JEICHUS IIKAIbl U3MEPHUTEIBHOTO MPUOOpa.
2. 3mepeHue paccTosiHUM.

3. U3mepenne o0bEMa )KUIAKOCTH B TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MaJIbIX TEll.

5. HW3mepenue temmepaTypbl IpPU TMOMOIIM >KUAKOCTHOIO TEPMOMETpPAa W JIaTYMKa
TeMIEepaTyphl.

6. HpOBe,[[eHI/IC HUCCICAOBAaHUA II0 MPOBCPKE THUIIOTE3bl: HOAJIBHOCTb MoJI€Ta rapuka,
MYIIECHHOI'O TOPU30HTAJIbHO, TEM 60J'ILH.I€, 4yeM OOJIbIIE BEICOTA ITyCcKa.

Pasnen 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHUH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYNBI, UX pa3Mmepbl. OMNbIThL, J10Ka3bIBAIOLINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBmkenue dactul BemiecTBa. CBs3b CKOPOCTH JBMJKEHHS YACTHI] C TEMIEpaTypoil.
BbpoyHnoBckoe aBmxkenue, nuddys3us. BzaumonencTBue YacThil BEHIECTBA: MPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHUSI ~ BEIIECTBA: CTPOEHUE Ta30B, JKUAKOCTEM W TBEPIBIX
(kpuctamnyeckux) Tei. B3auMocBs3b MeXIy CBOMCTBAMHU BELIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX ¥ UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BO/IBI.

JeMoHcTpanun

1. HaGmroienue 6poyHOBCKOTO IBHKEHHS.

2. Habmonenue nuddysum.



3. Ha6moz(eHHe ﬂBJ'IGHI/IfI, 06T)SICH$IIOH_H/IXCSI MNPUTSXKCHUEM HWJIM OTTAJIKUBAHHUEM YaCTHUI]
BCIICCTBA.

JlaGopaTopHbie pabOThI U OIBITHI

1. Ouenka auaMeTpa aToMa METOZIOM PsJIOB (C UCIOb30BaHUEM (GoTorpaduil).
2. OnBITH IO HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHHUSI.
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

Mexanunueckoe aBuxeHue. PaBHoMepHoe 1 HepaBHOMEpHOE JiBUkeHue. CkopocTs. Cpennsist
CKOPOCTb IpY HEPABHOMEPHOM JBM)KEHUHU. Pacuér myTu U BpeMEHU JABUKECHHUSL.

SlBnenue wuHepuuu. 3aKoH HHepuuu. B3aumoneicTBue Ten Kak NpPUYMHA HU3MEHEHUS
CKOPOCTH JIBM)KEHUs Tesl. Macca kak Mepa nHepTHOCTH Tena. [lnmoTHocTh BemecTBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XxapakTepuUCTHKa B3auMozeiicTBus Ten. Cuna ynpyroctd U 3akoH ['yka.
W3mepenne cuipl ¢ NOMOILIBIO JUHAMOMETpa. SIBlIeHUE TArOTeHUs M cuja Tsbkectu. Cuia
Tskecth Ha aApyrux IutaHerax (MC). Bec Ttema. Heecomocth. CrnoxkeHue cui,
HaIlpaBJIEHHBIX MO OJHOM mpsiMoi. PaBuoxeictByromas cun. Cwna Tpenus. Tpenwue
CKOJIbJKEHUS U TpeHue Nokos. TpeHue B IpupoJie U TEXHUKE.

JlemoHcTparuu

1. HabmoieHne MexaHu4ecKoro JBUKECHUS Teja.

2. I3MepeHue CKOpoCTH MPSIMOJIMHEHOTO ABMKeHHS. 3. HaOmroaeHue siBjeHUsT HHEPITUH.

4. HabmoeHne U3MEHEHUs! CKOPOCTH ITPU B3aUMOJICHCTBUH Tell.

5. CpaBHeHHE Macc 1O B3aUMOJEHCTBUIO TEIL.

6. CnoxeHue cujl, HalpaBJICHHbIX 10 OJHON IPSIMOM.

JlabopatopHbie pabOTHI U OTBITHI

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO IBIKEHUS (LIapUKa B KUAKOCTHU, MOJENU
AIIEKTPUYECKOTO aBTOMOOWJIS | T. 11.).

2. OmpeneneHue cpenHed CKOPOCTH CKOJbXEHHUS Opycka WIM HIapuKa IO HAKJIOHHOU
IJIOCKOCTH.

3. OnpeneneHne MIOTHOCTH TBEPOTO TENa.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCHUMOCTb pPACTSDKEHUS (IegopMaluu) HpPYKUHBI OT
MIPUIIOKEHHOM CHIIBI.

5. OHBITLI, ACMOHCTPUPYIOIINUEC 3aBUCUMOCTL CHJIBI TPCHUSA CKOJIBXKCHUSA OT CHUJIbI JaBJICHUA
" XapaKTepa CONMPHUKACAOTITNXCS HOBCpXHOCTCﬁ.



Pasznea 4. /[aBjieHne TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

Jasnenue. CiocoObl yMEHbUICHUS M yBETUYEHUS JaBieHus. J(aBneHue rasa. 3aBUCUMOCTD
JnaBieHuss raza OT o0béma, Temneparypol. [lepemaua naBneHust TBEPABIMH TeJIaMH,
KUAKOCTAMHU U razamu. 3akoH [lackans. [ITneBMaTnyeckue MamrHbl. 3aBUCUMOCTD JaBJICHUS
KUAKOCTU oOT riyOunbel. ['uapocratuueckuit mnapanokc. CooOIuaromuecss COCyIbI.
['uapaBnuyeckre MEXaHU3MBI.

AtMocdepa 3emnu u armocdepHoe AaBieHue. [IpuyMHBI CyIIECTBOBAHUS BO3IYLIHOM
o6oiouku 3emumn. OnbiT Toppuuemm. M3mepenue atMochepHOro JaBiaeHUsA. 3aBUCUMOCTD
atMoc(epHOro JaBieHHS OT BBICOTHI Haja ypoBHeM Mops. llpuGopel ans u3MepeHus
aTMoc(hepHOTro JaBICHHS.

JleficTBHE KUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Tello. BeITankuBaromias (apxuMeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

JemMoHcTpanuu

1. 3aBMCUMOCTb /1aBJIEHUS T'a3a OT TEMIIEPATYPBHI.

2. Ilepenaya naBiaeHUs )KUJKOCTBIO U Fa30M.

3. Coobmraromuecst CoCyapl.

4. I'mppaBiarueckuii mpecc.

5. [IposiBieHue necTBuss aTMOCHEPHOTO TaBJICHHS.

6. 3aBUCUMOCTbD BBITAJIKUBAIOILIEH CUIIBI OT 00BEMa HOFPY)KéHHOﬁ qaCTu TCjIa U IIJIOTHOCTHU
KHUIKOCTH.

7. PaBeHCTBO BBITAJKUBAIOIIEN CHJIBI BECY BHITCCHEHHOM XKUJKOCTH.

8. YcnoBue nuaBaHus Tell: TUIABaHUE WJIH TTOTPYKEHHE TeJl B 3aBUCUMOCTH OT COOTHOIIEHUS
IUIOTHOCTEN TeJIa U JKUJIKOCTH.

JlabopatopHbie pabOTHI U OTBITHI

1. UccnenoBanue 3aBUCHUMOCTH Beca Tejla B BOJIe OT 00bEMa MOTPYKEHHOH B KUAKOCTb
4acTH TeJa.

2. OmnpenienieHre BHITAIKMBAIOIIEH CUJIbI, IEHCTBYIOLIEH Ha TENO, MOTPYKEHHOE B KUIKOCTD.

3. HpOBepKa HE3aBHCHUMOCTH BBITaJKHBAIOMICH CHIJIBI, ,HCfICTBymH.[GfI Ha TCJIO B XXHUIAKOCTH,
OT MacCChI T€Jia.

4, OHBITLI, ACMOHCTPpUPYIOIINUEC 3aBUCUMOCTDH BBITAJIKUBAIOIICH CHIJIBI, I[CﬁCTByIOHlCﬁ Ha
TCJIO0 B XHAKOCTH, OT 00BEMa HOpr)KéHHOﬁ B XKHAKOCTh YaCTH TCJIa M OT INNIOTHOCTH

KUIOKOCTH.

5. KoHcTpynpoBanue apeomeTpa WM KOHCTPYMpPOBAHHME JIOAKHM M OIpENeIcHHE €€
IPY30I0ABbEMHOCTH.

Pa3nes 5. PaGora n MomHoCTh. JHeprus Mexannueckasi padora. MomHocTb.



[TpocTbie MexaHM3MBI: pbluar, OJOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBeCHs phlyara.
[TpumeHeHne mpaBuiIa paBHOBECHUS pbluara K OJ0Ky. «30i0Toe mpaBuio» mexaHuku. KI1/]
IPOCTHIX MEXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanndeckas OHCPIUA. Kunernueckass ¥ moTeHIIHaIbHAs OHCPIHUs. HpeBpameHHe OdHOI'O
BuUaa MEXaHUYeCKOM OHECPIrHUu B I[perfI. 3aKoH COXpaHCHUS DHEPIru B MEXaHUKE.

JemoHcTpanuu
1. [TpumepsI PoCThIX MeXaHU3MOB. JIabopaTopHbIe PaOOTHI U OIBITHI

1. Ompenenenne pabOThl CHUIBl TPEHHUS [P PABHOMEPHOM [JBM)KEHUH Tejla 10
TOPU30HTAIILHON IIOBEPXHOCTH.

2. WccnenoBanue yCclIOBHU paBHOBECHS pbluara.
3. Usmepenne KII/] HakIOHHO# MIIOCKOCTH.

4. 3ydenune 3akOHa COXPAaHEHUSI MEXaHUYECKOW SHEPTUH.

8 kiaacce
Pa3gen 6. TersioBbie AIBJICHUSA

OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHOKMHETHYECKOW TEOpUU CTpOEHHUs BeulecTBa. Macca u
pa3smepbl aTOMOB U MOJEKYJI. OMbIThl, MOATBEPKAAIONIAE OCHOBHBIC IOJOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPIOTO, KUAKOTO M Ta3000pa3HOrO COCTOSHMIA BemiecTBa. Kpucrainmueckue u
amopdubie Tena. OOBSICHEHHWE CBOMCTB Ta30B, JKUIKOCTEH M TBEPIBIX TEJ HA OCHOBE
MOJIOXKCHUH MOJICKYJIIPHOKUHETHUYECKOW Teopud. CMauyMBaHUE W KaNWUISPHBIC SBICHUS.
TerutoBoe pacuiMpeHne u CKaTue.

TeMnepaTypa. CBs3b TEMIICPATYPhI CO CKOPOCTHIO TCIIJIOBOI'O ABUIKCHUA YaCTHULI.

Buyrpennsas sHeprug. CnocoObl H3MEHEHHs BHYTPEHHEH HSHeprum: Tervionepenada H
coBepieHre padoThl. Busl Temonepeaauu: TeIONPOBOJHOCTh, KOHBEKIMS, U3IyUECHHUE.

KonndecTBo TerumoTel. YjenpHas TEIUNIOEMKOCTh BelecTBa. TeEmIooOOMEH W TeIIoBOe
paBHOBecHe. YpaBHEHHE TEIIIOBOTO OaaHca.

[InaBneHue M OTBEpAEBAHUE KPUCTAJUIMYECKUX BEILECTB. YJElbHas TEIJIOTA IUIABJICHHUS.
[TapooOpa3oBanne wu  KoHmeHcanusa. Vcnmapenme. Kumenme. VYaenbHas — Temora
napooOpa3oBaHus. 3aBUCHUMOCTh TEMIEPATyphl KHUIIGHHUS OT aTMOC(EpHOro aBIICHUS.
Brnaxxnocts Bo3myxa.

SHCpF WS TOIUIMBA. Y A€JIbHas TemioTa CropaHus.

[Mpuammner  padotel TeroBeix aBurareneit. KIIJ[ TtemmoBoro nBurarens. TermoBsie
JIBUTATENH U 3aLUATA OKPYKAIOIIEN CPELBI.

3aKkoH COXpPAaHCHUSA U IPEBPALICHUS DHEPIMU B TCIUIOBBIX IMMPOLIECCax.



JeMoHcTpanu

1. Habmoienue OpoyHOBCKOTO TBUKEHHUSI.

2. Habmonenue nuddysun.

3. HabnioneHue siBleHU CMauMBaHUS U KAIUJUISIPHBIX SIBJICHUM.

4. HaGnroieHre TEIIOBOro paciiupeHus Tell.

5. i3MeHeHune 1aBiieHus Ta3a Mpu N3MEHEHNH 00bEMa U HATPEBAHUH WIIA OXJIAKICHHH.
6. [IpaBuna uzmepenus temrneparypsl. 7. Buabl Teruionepegaun.

8. OxJakJieHue Mpu COBEPIICHUU PabOTHI.

9. HarpeBanue nipu coBepilieHuH pabOThl BHEIITHUMU CUJIaAMH.

10. CpaBHeHME TEIIOEMKOCTEHN pa3IM4HbIX BELIECTB.

11. HaOmronenue KuIeHus.

12. HabnroneHue nocTossHCTBA TEMIIEPATyphl IIPH IJIaBICHUH.

13. Monenu TeniIoBbIX ABUTATEIIEH.

JlaGopaTopHbie pabOThI U OIBITHI

1. OnbITEI MO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSHKCHUSI.

2. OnpITHI MO BhIpAIIMBAaHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIM caxapa.

3. OnbITHI 10 HAOTIOIEHHUIO TETNIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPIBIX TEIL.
4. OnpeneneHue NaBiaeHMs BO3AyXa B OallJIOHE MIMPHUIIA.

5. OnbITel, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh JaBJIEHUsS BO3JIyXa OT €ro o0néMa u
HarpeBaHUs UM OXJIKICHHUS.

6. IlpoBepka TUIOTE3bl JMHEHHON 3aBHUCHMOCTH JJIMHBI CTOJOMKA JKHUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.

7. HabmoneHne M3MEHEHHMs BHYTPEHHEH SHEpruM Teja B pe3yibTaTe Telionepenadd |
paboThI BHEIIHUX CHJL.

8. HccnenoBanue sBICHUSI TEII00OMEHA Inpu CMCIIMBAaHUN XOJIOJHOM U l“OpH‘-ICfI BOJBI.

9. Onpenenenne KOJIWYECTBA TEIUIOTHI, OJYYEHHOTO BOJOW MPU TEINIOOOMEHE C HarpeThiM
METAIITMYECKUM LIUIMHIPOM.

10. Onpenenenne ynenpHON TEIMIIOEMKOCTH BEIIECTBA.
11. MccnenoBanue npouecca HCIapeHHus.

12. Onpenenenne OTHOCUTEIBHON BIIAXXHOCTH BO3/yXa.



13. Onpenenenne yneabHON TEMIOTHI IJIABJICHUS JIbJA.
Pazgen 7. diekTpruyeckne © MArHUTHbIE SIBJICHUS.

Onexrpuszanus ten. JBa poaa ayieKTpudecKux 3apsiioB. BzaumonelicTBue 3apsyKEHHBIX TEN.
3akon KynoHa (3aBUCUMOCTh CHJIBI B3aHMMOJICUCTBHS 3apSKEHHBIX TEI OT BEIUYHHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).

Onekrpuueckoe mnosie. Hanpsok€HHOCTH 3nexkTpuueckoro mnosid. [lpuHnun cyneprno3unuu
IIEKTPUYECKUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu »5eKTpUYECKUX 3apsiioB. DJIEMEHTapHbIN 3JieKkTpudeckuid 3apsan. CrpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

:‘)J'IGKTpI/ILIeCKI/Iﬁ TOK. YCIOBHSA CYLICCTBOBAHUA OJICKTPHUYCCKOTO TOKa. Hcrounukn
IHOCTOAHHOI'O TOKA. HeﬁCTBHH QJICKTPHUUYCCKOI'O TOKa (TGHHOBOC, XUMHNYCCKOC, MaFHI/ITHoe).
3JI€KTpI/I‘-IeCKI/II71 TOK B JKHUJKOCTAX U ra3sax.

QHGKTpI/I“IeCKaH OCIIb. Cumira TOKa. BHGKTpI/I‘IeCKOG HaIIPsAXKCHHUC. COHpOTI/IBJICHI/Ie
IMIPpOBOAHHKA. YaennHOE COIIPOTHUBJICHUC BCIICCTBA. 3akoH Owma AJIL ydaCTKa LCIIH.
ITocnenoBarenbHOE U mapaJuiCJibHOC COCAUHCHUC IIPOBOAHHUKOB.

Pabota 1 MOIIHOCTH AEeKTpUYECKOro Toka. 3akoH Jlxoyns— JleHna. DieKTpudyeckue Henu
Y TIOTPEOHUTENHN IEKTPHUIECKOM dHEpPruH B ObITy. KOpoTKoe 3amMbIkaHHe.

ITocTrosHHbIe MarHuTHl. B3anMmoneldcTBHE MOCTOSHHBIX MAarHUTOB. MarumTHoOE TIOJIe.
MarunuTtHoe nosie 3eMiId U ero 3HadeHue s Ku3HU Ha 3emuie. OnbiT DpcTeaa. MarautHoe
Moje JJIeKTpuueckoro Toka. [IpumeHeHHe »>JIeKTpOMarHuToB B TeXHUKE. JlelicTBue
MarHUTHOTO TI0Ji1 Ha TMPOBOJHUK C TOKOM. OJIEKTPOJBHUIaTelb IOCTOSHHOIO TOKA.
Hcnonb30BaHue 3JEKTPOIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpiter  @apaznes.  SBiaenue  snexkTpoMarHuTHOM — uHAyKuuu. llpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MONy4eHUs SJIEKTPUUYECKONM SHEPruu. DJIEKTPOCTAHIUM Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHCPIHUH.

JeMoHCcTpanuu

—

. 3HeKTpH3aHI/I${ TCII.

[\S)

. I[Ba poada 3JICKTPUICCKUX 3apsa10B U B3aUMOJCHCTBHE 3apPsSKCHHBIX TCJIL.

(O8]

. YCTpOWCTBO U ACHCTBHUE JICKTPOCKOIA.

~

. SJICKTpOCTaTI/I‘-ICCKaSI HHAYKIUA.

N

. 3aKoH COXPAaHCHUS SJICKTPUICCKUX 3apAI0B.

o)

. HpOBO}IHI/IKI/I " JUDJICKTPHUKHU.

3

. MO)I@HI/IPOBaHI/Ie CHJIOBBIX JIMHHI QJICKTPHUYCCKOT'O ITOJIA.

8. McToYHMKH TOCTOSHHOT'O TOKA.

Ne)

. JIeficTBHS 2IEKTPUYECKOTO TOKA.



10. DnexTpuyecKuii TOK B )KUIAKOCTH.

11. I'a30BBIit pa3ps.

12. 3mepeHue Cuiibl TOKa aMIIepMETPOM.

13. MI3amepeHue 3JIeKTpUYEeCKOro HaMpsHKeHUS BOIbTMETPOM.

14. PeoctaT 1 Mara3uH COPOTUBIICHUMN.

15. BzaumoieiicTBuE OCTOSSHHBIX MarHUTOB.

16. MozaenupoBanue HEBO3MOKHOCTH pa3/IeIEHUs [10JIFOCOB MarHUTA.

17. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHuToB. 18. OneIT Opcrena.
19. MarauTHOE 10JI€ TOKA. DJIEKTPOMArHur.

20. leiicTBME€ MarHUTHOTO TOJISL HAa MIPOBOJIHUK C TOKOM.

21. DnekTpoaBUraTesib MOCTOSHHOTO TOKA.

22. ViccnenoBanue sIBICHUS 3JEKTPOMAarHUTHON MHTYKIUH.

23. Onbrter @apages.

24. 3aBUCHMOCTb HAIPaBJICHUS UHIYKIIMOHHOTO TOKA OT YCIOBUI €r0 BO3HUKHOBEHHSI.
25. DIeKTpOoreHepaTop MOCTOSHHOTO TOKA.

JlaGopaTopHbie pabOThI U OTIBITHI

1. OnbITHI IO HAOMIOIEHUIO DNIEKTPU3ALIUMHU Tell MHAYKIIUEH U MPU COTPUKOCHOBEHUU.
2. UccnenoBanue ACMCTBUSA 3IEKTPUUECKOTO MOJI Ha TPOBOJHUKHU U AUDJIEKTPUKH.
3. Coopka u mpoBepka pabOThI ATEKTPUUECKOMN IIEMU TOCTOSTHHOTO TOKA.

4. I3mepeHue u perylnupoBaHHUe CUITbI TOKA.

5. U3mepenue u peryaupoBaHue HapsHKEHUS.

6. VccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MAYIIETO Yepe3 PEe3UCTOp, OT CONMPOTHUBIICHUS
pe3ucTopa U HaNpsKEHUs Ha PE3UCTOPE.

7. OHBITBI, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTD 3JICKTPHUYCCKOI'O0 COIMMPOTHUBJICHUA ITPOBOJHHUKA
OT €TI0 JJIMHBI, TUIOIIaaHn IMOIIECPEUYHOT0 CCUCHUA 1 MaTCpuaa.

8. IIpoBepka mpaBwiia CIOXCHUS HANPSHKCHUH MPH MOCJICIOBATEIIBHOM COCTUHCHUU JIBYX
PE3HCTOPOB.

9. HpOBepKa ImpaBujia JJI CUJIbI TOKA ITPU MapaJUICIIbHOM COCIUHCHUUN PC3UCTOPOB.

10. OnpeneneHre pabOThI ANMEKTPUIESCKOTO TOKA, HAYIIETO YePe3 PE3UCTOP.



11. Onpenenenrie MOITHOCTH AIEKTPUUECKOTO TOKA, BBIICIIEMOI HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUuKy, OT HAIPsDKEHUsS Ha
HEMN.

13. Onpenenenue KII/I narpesarensi.
14. I/ICCHGI[OBaHI/Ie MAarduTHOI'O BSaI/IMOI[ef/’ICTBI/ISI IIOCTOSIHHBIX MAariHuToB.

15. I/ISYIICHI/IC MAarouTHOTO 1101 ITOCTOAHHBIX MAIrHUTOB IIpH HX O6T.>€,Z[I/IHCHI/II/I u
pasaciICHUM.

16. UccnenoBanue neicTBUA SIEKTPUYECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

17. OneITbl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIBI B3aUMOJCHCTBUS KAaTyIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3y4yeHue neiicTBUS MarHUTHOTO TI0JISE HA TIPOBOJIHUK C TOKOM.
19. KoHcTpynpoBaHue 1 M3y4eHUe padOThI 3JIEKTPOIBUTATEIIS.
20. Uzmepenune KIIJ] anekTpoaBUraTesibHON YCTaHOBKHU.

21. OmneITBl 110 HCCICAOBAaHUIO SBJICHUSA BJICKTpOMaFHHTHOﬁ WHAYKOHUH: HCCICAO0BAHUC
W3MEHEHHI 3HAUCHUSA 1 HaIlpaBJICHHUA WHAYKIIUOHHOT'O TOKA.

9 kiacc
Pasnena 8. Mexanuueckue iBJIeHUA

Mexannueckoe nBmxkeHue. MartepuanpHas Touka. Cuctema orcuéra. OTHOCHUTENIBHOCTH
MEXaHUYECKOTro JBWXKEeHMSA. PaBHOMEpHOE mnpsMoiauHENHHOe JBHKEeHHe. HepaBHomepHOe
npsIMOJIMHEHOe aBHkeHue. CpeqHsis U MTHOBEHHasl CKOPOCTh Tella IPU HEPABHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOe TpsiMmonuHeiiHoe aBuxkeHue. CBoOoaHOe maaeHue. OmbIThI
Tlamunes.

PaBHOMepHOE JBMKEHHE MO OKpyXHOcTU. [lepuon m dvactora obOpamieHus. JIuneiHas u
yIJI0Basi CKOpOCTHU. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBbiit 3akoH Hperorona. Bropoit 3akoH Herotona. Tpertuit 3akoH Hprotona. IIpmHnmm
CYNEPIIO3ULIUHU CHUIL.

Cwita ynpyrocta. 3akoH ['yka. Cumna TpeHus: cuia TPeHUs CKOJIBKEHHUSI, CHJIa TPEHUS TTOKOS,
JIpyTUE BUJBI TPEHUS.

Cuna TSOKECTM W 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpPEHHE CBOOOJHOTO MAJCHUS.
[smwxenne mnnaner Bokpyr CousHma. IlepBasg kocMuueckass ckopocTs. HeBecomocTs u
NEPETPY3KH.

PaBHOBecue MarepuanbHOM TOUKU. AOCOMIOTHO TBEPIOE Teno. PaBHOBeCHE TBEPIOTO Tena C
3aKpEIUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TshkecTH.



Nmnynec tena. U3Menenue ummnynbca. MMmnynbe cuibl. 3aKOH COXPAHEHHS MMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanudeckas pabota W MOIHOCTh. Pabora cui TspKecTH, ynpyroctd, TpeHus. CBs3b
SHepruM U paboThl. [loTeHIManbHas YHEPTUs TeNa, TMOIHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToTenmmuanpHass »HEPrus cCkaTtoil mnpyxkuHbl. Kunetmdeckas »sHeprus. Teopema o
KHMHETUYECKOM 3HEpruu. 3aKOH COXPAHEHUSI MEXaHHUYECKOW SHEPTrUH.

JemoHcTpanuu

1. HabmroieHne MeXaHn4ecKoro JBUKEHMS Te€Jla OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHEHUE IyTeW MU TPACKTOPUHN ABWXKEHHS OJHOIO U TOrO K€ Tela OTHOCHUTEIBHO
Pa3HBIX TEJl OTCUYETA.

3. VI3mepeHue CKOpOCTU M YCKOPEHUS IPSIMOJIIMHEHHOTO IBUXKEHUS.
4. UccnenoBanue MpU3HAKOB PABHOYCKOPEHHOI'O JABUKEHHUSL.
5. Habnroienue 1BUKEHUS Tella 0 OKPYKHOCTH.

6. HaOnronienue MexaHWYECKHUX SIBICHUH, MPOUCXOAALIMX B cucTeMe oTcuéra «Temexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’)KEHUU OTHOCUTEIBHO KaOuHeTa PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHHS TeJa OT MacChl Tejla U JEHCTBYIONIEH Ha HETO CUJIBL.
8. HaGmronenue paBeHCTBA CUIT PU B3aUMOJCHCTBUU TE.

9. 3meHeHue Beca Teja Npu YCKOPEHHOM JIBH)KEHUU.

10. [lepenaua umiynbca Npu B3aUMOACHCTBUM TeJl.

11. IIpeoOpazoBaHus SHEPTUH MPU B3aUMOCHCTBUHU TEJ.

12. CoxpaHeHHe UMITyJIbCa MPU HEYIIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHre UMITyJIbca MPH a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.

14. HaGmrofeHue peakTUBHOTO JIBUYKEHUS.

15. Coxpanenne MexaHMYECKOM dHEPTrUu IpU CBOOOJHOM MaJCHUU.

16. CoxpaHeHHEe MEXaHUUYECKOM SHEPTUH IIPU JBMKEHHUU Te€Ja MO IEHCTBUEM NPYKUHBI.
JlaGopaTopHbie pabOThI U OTIBITHI

1. KoHctpynpoBaHue TpakTa ISl pa3roHa M JAJIbHEHIIEr0 PaBHOMEPHOTO JBHXKEHUS
mIapuKa WIN TEIEXKKH.

2. OmpepneneHue cpenHedl CKOPOCTH CKOJNBXKEHUsS Opycka WM JBIDKEHHUS IMapuKa IO
HAKJOHHOM ILIOCKOCTH.

3. OHpCI[CJ'ICHI/IC YCKOPCHUA TCJIa IIPU PABHOYCKOPCHHOM JIBUKCHHU 110 HAKJIOHHOM
IIJIOCKOCTH.



4. VlccnenoBaHue 3aBHCHUMOCTH IYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM IBM)KEHHM 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka TUIOTE3bI: €CIM MPHU PABHOYCKOPEHHOM JBHXKCHHUH 0€3 HAavyalbHOW CKOPOCTH
IYTH OTHOCSATCS KaK psifl HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE MPOMEKYTKA BPEMEHH
OJTMHAKOBBI.

6. VccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHSI OT CHJIbl HOPMAJIbHOTO JIaBJICHUSI.
7. Onpenenenne KodpUITMEHTA TPEHUS CKOJBKCHHSL.

8. OnpeneneHue XECTKOCTH MPY>KUHBI.

9. Omnpenenenue pabOThl CHJIBI TPEHUS TMPH PABHOMEPHOM JBHKEHHHM Tejla IO
TOPU30HTAIILHOM MOBEPXHOCTH.

10. Ompenenenue pabOTHl CHIIBI YIPYrOCTH TPHU MOABEME Tpy3a C HCIOJIb30BaHUEM
HETOBIKHOTO U TOBHYKHOTO OJIOKOB.

11. 3y4yeHue 3ak0Ha COXPAHEHHS SHEPTUH.

Pa3zgen 9. Mexannueckue K0J1e0aHUA U BOJHBI

Konebarenbnoe nBmwxkeHue. OCHOBHBIE XapaKTEpUCTUKU KoJeOaHWil: IMEepHoJ, YacToTa,
aMIUIMTyna. MareMaTH4yecKuil UM TPYKUHHBIM MasTHUKU. [IpeBpaiieHue sHepruud mpu
K0JIe0aTEIbHOM JIBH)KEHUU.

3aryxawmue kojeOaHus. BoiHyxneHHble KosieOaHusa. Pe3zonanc. MexaHMuyecKue BOJIHBI.
CpolicTBa MexaHWYecKHMX BOJIH. [IpomonbHble M TONEpedHble BONHBI. J[MMHA BOJHBI U
CKOPOCTh €€ pacrnpocTpaHeHMs. MexaHM4ecKue BOJHBI B TBEPIOM TeJle, CEHCMHYECKUE
BOJTHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u yiabTpa3ByK.
JeMoHCcTpanuu

1. HaGmroienue koneGaHuii Tes MO JeMCTBUEM CHIIBI TSXKECTH U CUJIBI YIPYTOCTH.

2. Habnronienue xosebaHuii rpy3a Ha HUTU U Ha NPY>KUHE.

3. HabmroieHue BBIHYKJIEHHBIX KOJI€0aHUI U pe30HaHca.

4. PacipocTpaHeHue NMpoI0IbHBIX U MONEPEUHBIX BOJH (Ha MOJIEINN).

5. HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHUECKUI pe30HaHC.

JlabopatopHbie pabOThI U OTBITHI

1. OHpCIleJ'IeHI/IC YJaCTOThI U IICpHUOda KoJIeOaHMII MaTEMaTUYECKOr0 MasTHHKA.

2. OmpeneneHue 4acTOThl U IEpHUoa KojaeOaHi NPy>KUHHOTO MasiTHUKA.



3. UccnenoBanne 3aBUCHMOCTH TIEPHO/Ia KOJIEOAHUH MTOBEIIEHHOTO K HUTH TPy3a OT JJIUHBI
HUTH.

4. WccnenoBaHue 3aBUCMMOCTH TEpUoja KoJeOaHWM MPYKUHHOTO MasiTHUKAa OT MAacChl
rpysa.

5. IlpoBepka HE3aBUCUMOCTHU TIEpUOIa KOJIeOaHUi rpy3a, MOJBEIICHHOTO K HUTH, OT MAacChl
rpysa.

6. OmBITBI, IEMOHCTPUPYIOLINE 3aBUCHMOCTh NEpUOJIa KOJIEOaHWH MPYKUHHOTO MasTHHKA
OT MacChl I'py3a U KECTKOCTHU MPYKUHBI.

7. U3MepeHue yCKOpeHUs: CBOOOIHOTO TIaACHHUS.

Paszgea 10. DiaeKTpOoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI

DIIeKTPOMarHUTHOE T0JIe. DJIEKTPOMArHUTHBIC BOJIHBI. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[[Ikana 3neKTPOMarHUTHBIX BOJIH. VCIONb30BaHME AIEKTPOMATHUTHBIX BOJH JJI COTOBOM
CBSI3U.

DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.
JlemoHcTparuu

1. CBoiicTBa 3JIE€KTPOMArHUTHBIX BOJIH.

2. BosmHOBBIE CBOICTBA CBETA.

JlaboparopHbie pabOThI U OTIBITHI

1. 3y4eHue CBOMCTB 2J€KTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3zgen 11. CBeToBble ABJIEHUA

JlyaeBast mozmens cBerta. Mcrounmku cBeta. IlpsmonmueiiHOe pacmpocTpaHeHHE CBeTa.
3armenus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH MMPEJIOMJICHUSA CBCTA. ITomHoe BHYTPCHHEC OTpPAXKXCHUC CBCTA.
Hcmonp30BaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OIITUYCCKUX CBECTOBOAAX.

JInnza. Xon queﬁ B nuH3e. OnTHYeCcKas CHCTeMa Q)OToaHnapaTa, MHKPOCKOIIa U TCJICCKOIIA.
I'ma3 kak onrtuyeckas cucreMa. BJ'II/IBOPYKOCTB " NAJIbHO30PKOCTE.

Pasnoxxenue 6emoro cseta B crektp. OnbiTel HhtoToHA. ClojkeHue CHEeKTPaJbHBIX I[BETOB.
Hucnepcus csera.

JeMoHCcTpanynu

1. [IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA.

2. OtpaxeHue cBera.

3. [Tonyyenune n300pakeHHl B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. Ilpenomienue cBera.



5. OnTH4YeCcKUi CBETOBO/I.

6. Xox ydeil B coOuparomei JTruH3e.

7. Xox Jydel B pacCenBaroleH JIMH3E.

8. [TosmyyeHune n300pakeHU ¢ TTOMOIIBIO JIMH3.

9. lMpunuun geiictBus GoToamnmnapara, MUKPOCKOIIa U TEJIECKOIA.

10. Mogens rnasa.

11. Pa3nosxeHue 6enoro cBeTa B CHEKTP.

12. Tlony4yenue Genoro cBeTa Mpu CI0XEHUH CBETA Pa3HbIX IIBETOB.
JlabopatopHbie pabOThI U OTIBITHI

1. UccnenoBanue 3aBUCMMOCTH YTJIa OTPaXKEHUsI CBETOBOTO JIyda OT yrJjia MajJeHHs.
2. V3ydyeHnue xapakTepuUCTHK N300pakeHHsI MPEAMETa B IUIOCKOM 3epKaJie.

3. HccnenoBanne 3aBHCHMOCTH yriia MmpeJIOMJICHUSA CBCTOBOI'O Jiyda OT yTIJia MaACHHA Ha
T'paHULEC «BO3AYX—CTCKIIO».

4. Tony4ueHne N300paKeHUH ¢ TTOMOIILI0 COOMPAFOIIICH JTMH3BI.
5. Onpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JIMH3HI.
6. OIBITHI 1O Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnbITel 1O BOCHPUATHIO IBETA IPEIMETOB IpPH HX HAOIIOJEHUHM Yepe3 LIBETOBBIE
(GWIBTPBL.

Pasgen 12. KBantoBrblie ABIICHUSA

OmnsiTel Pesepdopna m nnanerapHas mozens aroma. Moxens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHyaTbie CIEKTPHI.

PagnoaktuBHOCTH. Anba, Oeta U raMman3zinydenus. CTpoeHre aToMHoro siapa. HykinoHnHas
MOJIeIb aTOMHOTO sA1pa. M3oTomns!.

PannoaktuBHbIe peBpamieHus. lleproa norypacnana aTOMHBIX A11€p.

SAnepHble peakuu. 3aKOHBI COXPAaHEHUS 3aps0BOTO U MAacCOBOIO YMCEI. DHEPIHsl CBS3U
aToMHBIX saep. CBs3p Macchl M dHepruu. Peakinuu cunTe3a u neneHus saep. Mcrounuku
sHeprun CoJIHIA U 3BE3L.

SAnepHas sHepretuka. JleficTBYsI paAMOAaKTUBHBIX U3JIyU€HUHN Ha )KUBBIE OPTaHU3MBI.
JeMoHcTpauyun

1. CnexTphl U3Iy4EHUS U TTOTIIOIICHHS.

2. CeKTpbl pa3IuyHbIX I'a30B.



3. CiekTp BOgOpo/a.

4. HabmoneHune TpekoB B Kamepe Buibcona.

5. Pabora cuérurka MOHU3UPYIOIUX U3ITYyYEHUH.

6. Peructparus u3inydeHus MpUPOAHBIX MUHEPAJIOB U MPOJIYKTOB.
JlaGopaTopHbie pabOThI U OIBITHI

1. HaGnronenue CrjlomHbIX U TUHEHYAThIX CIEKTPOB U3TyYCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHME SHEPIUM 4YacTHLBI 110 TOPMO3HOMY MyTH (1O
¢dororpadusm).

3. 3mepeHue paauoakTuBHOTO (hOHA.
IHoBTOPUTEIHLHO0000IAIOIINI MOTYJIb

[ToBTOpUTENTEHOOOOOIIAIONITNIT MOIYJIb MPEIHA3HAUCH ISl CUCTEMAaTHU3alMK U 00OOIICHUS
MPEIMETHOTO COJIEP)KAHUSI U OIBITA JCATCIHLHOCTH, MPHOOPETEHHOTO TIPH M3YyYECHUU BCETO
Kypca (DU3MKH, a TakkKe JJIs MoAroToBKM K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMEHY TI0
buznke 151 00yJaromMXcsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

IIpy M3y4eHUM NaHHOIO MOAYJIS PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJBI JACSITEIBHOCTH,
Ha OCHOBE KOTOPBIX O0OECIEUMBACTCS JOCTUKEHHE IPEIMETHBIX M METaNpeAMETHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB OOYy4YeHHUs, (POPMUPYETCS €CTECTBEHHOHAYYHAs TI'PaMOTHOCTB:
OCBOCHME HAYYHBIX METOJOB HCCJICAOBAHMSA SBICHUN NPUPOABI U TEXHUKH, OBJIAJICHUE
YMEHUSAMH OOBACHATh (PU3MUECKUE SBJICHUS, NPHUMEHSS IOJyYCHHbIE 3HAHMs, pellaTh
3a/1a4d, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIANBHO NEATENBHOCTHBIM XapakTep IaHHOIO pasjena peanu3yercs 3a C4ET TOro,
YTO y4allllecs BBITOIHAIOT 3a/1aHKs, B KOTOPBIX UM IIPEJIaracTCs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUW PACMO3HABATh U HAYUYHO OOBSICHATH (PU3NYECKUE SIBICHUS B
OKPY>KaIOIIeH MPUPOJIe U TOBCETHEBHOMN KU3HU,

HCIOJIb30BAaTh HAYYHBIC MCTOAbI HCCICIOBAaHHUA (1)I/I3I/I‘ICCKI/IX HBHCHHﬁ, B TOM 4YHUCJIC IJIA
IMMPOBEPKHU TUIIOTE3 U MMOJTYUCHUA TCOPETUICCKUX BBIBOOOB;

OOBSICHAIT, Hay4HbIE OCHOBBI HanOoliee BaKHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJOTH,
HalpuMep, MPAaKTHYECKOTO HMCIOJIb30BAHUS PA3JIMYHBIX HWCTOYHUKOB SHEPTUM HA OCHOBE
3aKOHA MPEBpAIICHUs] U COXPAHEHMS] BCEX W3BECTHBIX BUIOB sHepruu. Kaxmas uz tem
JAHHOTO pa3fiesia BKIIOYAeT SKCIIEPUMEHTANIbHOE HCCiel0BaHne 0000IIat0Iero XxapakTepa.
Paznen 3aBepmiaercs mNpoBeACHUEM JIHATHOCTUYECKOW UM OIIGHOYHOM paboThl 3a Kypce
OCHOBHOM IIKOJIBI.

[INIAHMPYEMBIE PE3VIJIbTATBI OCBOEHUA YUEBHOI'O [IPEJIMETA «®U3UKA»

HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA



N3yuenune yuebHOTO mpeamera «Dusukay Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus ITOKHO
06CCHCLII/IB3.TB AOCTHIKCHUC CIICAYIOINHUX JIMYHOCTHBIX, MCTAIPCIMCTHBIX U MPCAMCTHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3VIJIBTATHI
[TaTproTHyeckoe BOCIUTAHUE:

—TIpOSsIBJICHHE UHTEepeca K HCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCUHCKON (u3mueckoin

HaYKU;
—IIEHHOCTHOE OTHOUIEHUE K IOCTUKEHUSAM POCCUNCKUX YUEHBIX-(PU3HKOB.
I'paxxiaHCKOE U TyXOBHOHPABCTBEHHOE BOCIIUTAHUE:

—TOTOBHOCTh K AKTUBHOMY Yy4YaCTHUIO B O6CY)KI[CHI/II/I O6IH€CTBGHHO3Ha‘II/IMI)IX 1 3THUYCCKUX
HpO6J’I€M, CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM IIOCTI/DKCHI/Iﬁ (1)I/I3I/IKI/I,

—O0CO3HaHUC BA’)KHOCTHU MOPAJIbHOOTUYCCKUX ITPUHIHUIIOB B ACATCIIbHOCTH y‘{éHOFO.
DCTETHYECKOE BOCITUTAHHUE:

—BOCIIPHUATHC OJCTCTHUYCCKHX KadCCTB (bHSH‘ICCKOfI HAYKH: eé rapMOHHUYHOI'O IIOCTPOCHUA,
CTpPOroCTu, TOYHOCTH, JIAKOHUYIHOCTH. HGHHOCTI/I HAay4YHOTI'O ITIO3HAHUS:

—OCO3HAaHUE IIEHHOCTH (U3NYECKON HAyKHM KaK MOIHOTO WHCTPYMEHTA IO3HAHHWS MHPA,
OCHOBBI Pa3BUTHs TEXHOJIOIM, BaKHEHUIIIEH COCTABIIAIOIIEN KYJIbTYpHI;

—pa3BUTHE HAyYHOU JTH0003HATEILHOCTH, MHTEPECa K UCCIIEA0BATEIbCKOM 1€ TENbHOCTH.
®opMupoBaHue KyJIbTYpPbI 370POBbsI U SMOIIMOHAIBHOIO OJIarOMOIyYHs:

—OCO3HaHUE IIEHHOCTU 0e30MacHoro obpasza *KHM3HH B COBPEMEHHOM TEXHOJOIMUECKOM MHpE,
BaXHOCTU MpaBHUJI OE30MaCHOrO MOBEJACHUS HAa TPAHCIOPTE, Ha JIOPOTax, C JJIEKTPUUECKUM U
TEIJIOBBIM 000pPYIOBaHUEM B JIOMAILIHUX YCIOBHUSAX;

—Cc(pOpPMUPOBAHHOCTh HaBBIKAa peIeKCcHH, MPU3HAHKE CBOETO IpaBa HA OUMIMOKY M TAaKOTO Ke
IpaBa y JIpyroro 4ejoBeka. TpyJoBOe BOCITUTAHHE!

—AaKTUBHOE y4acTHE B PEIICHUU MPAKTUUYECKUX 3a7a4 (B paMKaxX CEMbH, IIKOJBI, TOPOJa, Kpas)
TEXHOJIOTHYECKOW W COIMANbHOW HAMPaBICHHOCTH, TPEOYIOUIMX B TOM YHCIe U (PU3UUECKHX
3HAHUM;

—MHTEpeC K MPaKTHUECKOMY U3YUYEHUIO podeccui, CBI3aHHbIX C (PU3UKOM.
DKOJIOTMYECKOE BOCIIUTAHHUE!

—OpHUEHTalWsl Ha TpPUMEHEHHWE (U3NUECKUX 3HAHWK I pemieHus 3aaad B 00JacTH
OKpYXKarollle cpenbl, MJIAHUPOBAHUS MOCTYNIKOB M OLIEHKM MX BO3MOKHBIX IOCHEACTBUM IS
OKpYKaroIlEH Cpeibl;

—O0CO3HaHUE INI00aJIbHOI0 XapaKkTepa HKOJOTMUECKUX MPOOIEM U IyTeH UX peleHMs..



Ananranusi 00yJaromerocs: K U3MEHSIOIMUMCS YCIOBUSM COITHATBHOM U IPUPOTHON CPEJIbI:

—HOTpe6HOCTB BO BBaHMOHeﬁCTBHH IIPpH BBIIIOJTHCHUHN I/ICCJ'ICI[OBaHI/Iﬁ H IIPOCKTOB (bH?)PI‘ICCKOﬁ
HaIpaBJICHHOCTH, OTKPBITOCTD OIIBITY XU 3HAHUAM JAPYI'UX;

—IIOBBIINICHUEC YPOBH CBOEH KOMIIETCHTHOCTH 4epe3 MPAKTUUCCKYIO ACATCIIBHOCTD,

—TO0TpeOHOCTh B JOPMHUPOBAHUH HOBBIX 3HAHUI, B TOM 4Hclie (POPMYIHPOBATH UJICH, TOHATHS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBJICHUSX;

—O0CO3HaHue JePUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1acTh (PU3UKH;
—IIJITAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

—CTpEMJICHUE aHAJIM3UPOBATh U BBIBIIATH B3aUMOCBSA3M MPHUPOJbI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCNOIb30BaHUEM (PU3NYECKUX 3HAHU;

—OLCHKa CBOHX HeﬁCTBHﬁ C y‘léTOM BJIMAHHA Ha OKPYXKAKINYHO CpCAy, BO3MOXKHBIX
r100aJbHBIX MOCJIEACTBUH.

METAIIPEJIMETHBIE PE3YJIbTATbI

YHuBepcaabHbIC O3HABATEIbHBIC ICHCTBUS

ba3oBrie mornueckue AeCTBHUS:

—BBISBIISTh U XapaKTEPU30BaTh CYILIECTBCHHBIC TPU3HAKK O0BEKTOB (SIBJIICHU );

—YCTaHABJIMBATh CYIIECTBEHHBIM MpHU3HAK Kilaccu(UKAIMK, OCHOBaHUS s OOOOUICHHS U
CpaBHEHMUS,

—BBIABJIATH 3aKOHOMCPHOCTH H IIPOTHBOPCYHA B PACCMATPUBACMBIX (l)aKTaX, JaHHBIX H
Ha6J'IIO,I[eHI/I$IX, OTHOCAIIUXCA K (1)I/I3I/I‘ICCKI/IM SABJIICHUSAM;

—BBIABJIATH HPUYUHHOCJIICACTBCHHBIC CBA3U IIPU U3YUCHUU (I)I/I3I/I‘ICCKI/IX SIBIICHUH U MponecCoB;
ACJIaTh BBIBOJBI C UCITIOJIB30BAHUCM JCAYKTUBHBIX U WHAYKTUBHBIX YMO3aKJ'IIOLIeHI/II\/'I, BbIABHUI'ATH
THUITIOTE3bI O B3AMMOCBA3AX (I)I/ISI/I‘IGCKI/IX BCIIMYHUH,

—CaMOCTOATENIbHO BBIOMpPATh CIOCOO pelIeHHs y4uyeOHOM Qu3nueckoil 3amaunM (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHUs, BHIOOp Hauboee MOIXOAIIEro ¢ y4ETOM CaMOCTOSTENbHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciiefoBaTe/IbCKHe JeiicTBUS:
—MHCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATENBCKUN NHCTPYMEHT IIO3HAHMUS;

—TIPOBOJIUTh IO CaMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HECJIOXKHBINH (U3HUecKuit
HKCIIEPUMEHT, HEOOIbILIOE HCCiIeI0BaHNE (PU3NYECKOTO SBIICHUS;

—OLIEHUBaTh HAa NPUMEHHUMOCTb U JIOCTOBEPHOCTh HH(POpPMAIUIO, IOIYYEHHYIO B XOJ€
VICCJIEIOBAHMS WM OKCIIEPUMEHTA;



—CaMOCTOATENbHO (QOPMYIUPOBaTH 0000IIEHUS U BBIBOABI MO pe3yJbTaTaM IPOBEAEHHOIO
HAOIIO/ICHUS, OTIBITA, UCCIICIOBAHNS,

—IIPOrHO3UPOBATE BO3MOXXHOC z[aﬂbHeﬁmee Pa3sBUTHC (1)I/I3I/I‘ICCKI/IX IIponeccoB, a TaKXe
BbIABUT'aTh NPCAIIOJIOKCHUS 00 nx PAa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAX.

PabGora ¢ undopmaunmeii:

—TIPUMEHATh Pa3UYHbIE METOJbl, HWHCTPYMEHThl W 3ampochl MpH IMOHCKE H 0TOOpe
nH(pOpMallMU WIK JaHHBIX ¢ Y4ETOM MPeAIoKeHHOM yueOHO! (hu3nueckoi 3a1auu;

—aHaJTU3UpOBaTh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH HH(POPMALIUIO PA3TUYHBIX BUIOB U
dbopM npeacTaBieHUS;

—CaMOCTOATENIBHO  BBIOMpAaTh ONTUMABHYIO (OpMy TpEACTaBICHHS WHPOpPMALUU |
WUTIOCTPUPOBATh PellaeMble 33/1a4i HECIOKHBIMU CXEMaMH, TuarpaMMaMu, WHOU rpaduKon u
UX KOMOMHAIUSAMHU.

YHuBepcajibHble KOMMYHUKATHBHBIE 1€ CTBUS
Oomenue:

—B X0/ 00CYXIICHUs y4eOHOro Marepualia, pe3yJIbTaToB JIA0OPATOPHBIX PAOOT U MPOCKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJTaeMOH TEMbI W BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha
pelIeHue 3a1auu 1 moaaepkanue 01aroxkenaTeTbHOCTH OOIIEHHS;

—COIIOCTAaBJISATh CBOU CY)KJIEHUSI C CYXJACHUSIMU JAPYTUX YYaCTHUKOB JMaiora, oOHapyXUBaThb
pasyinuue U CXOJACTBO MO3ULNH;

—BBIPAXAaTh CBOIO TOUKY 3pEHUs B YCTHBIX M MHCbMEHHBIX TEKCTaX; —IIyOJIMYHO MPECTABIATh
pe3yNbTaThl BHIIOJHEHHOTO (DU3MYECKOrO OMNbITa (IKCHEPUMEHTA, MCCIENA0BaHUS, MPOEKTA).
CoBMecTHas 1eSITeJIbHOCTD (COTPYAHMYECTBO):

—ITIOHMMaTh W HCHOJb30BaTh IMPEUMYIIECTBA KOMAHAHON M MHAMBUAYAIBHOM pabOTHl IMpH
pelIeHNH KOHKPETHON (pr3nuecKoil mpoOaemsl;

—MOpPUHUMATh LIETTU COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBATH JEUCTBUS 1O €€ TOCTHKEHUIO:
pacmpenensaTh poiu, OOCYXKAaTh MPOLECChl M PEe3ylbTaThl COBMECTHOW paboThl; 0000IaTh
MHEHMS HECKOJBKUX JTIOICH;

—BBIIIOJIHATH CBOKO YacCThb pa6OTLI, AOCTHUTasl Ka4YCCTBCHHOI'O pe3yJibTaTa IO CBOCMY
HaIpaBJICHUIO U KOOPJAUHHPYS CBOU HGﬁCTBI/ISI C ApYTUMHU YICHAMU KOMAaHbI;

—OICHHUBATh KAa4€CTBO CBOCIO BKJaJa B O6IJ.IHI>1 MNPOAYKT TO KPUTCPUSAM, CAMOCTOATCIBHO
C(I)OpMYJ'II/IpOBaHHBIM Y4aCTHHUKaMH B3aUMOICHCTBHA.

YHuBepcainbHbIe peryJaTHBHBIC 1eHCTBUSA
Camoopranu3zanus:

—BBIABIIATh MPOOJIEMbl B JKU3HEHHBIX W YYEOHBIX CUTYyalUsAX, TPEOYIOUIMX Ui pelleHus
bu3nyeCKuX 3HAHMIA;



—OPUEHTUPOBATHCS B PA3IMUHBIX MOJIXOAAX NMPUHATUSA PEUICHUN (MHAMBHUIYyalbHOE, IPUHATHE
pelleHus B IpyMIie, IPUHIATHE PELLICHUI TPYIIIOi);

—CaMOCTOATEIBHO ~ COCTABJIATh ~QJITOPUTM  pelIeHUs (QU3MUECKOM 3ajaud WiIM  IUIaHa
UCCIIEIOBAaHMUSI €  Y4€TOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBATh MIpe/ijaraéMble BApUaHThl PELLICHUN;

—1enaTh BBIOOp M OpaTh OTBETCTBEHHOCTSH 3a perieHue. CaMOKOHTPOJIb (peduiekcus):
—JaBaTh aJICKBAaTHYIO OIIEHKY CHTYAIlMH U MpeajiaraTh IIaH €€ N3MCHEHHS,

—OOBSICHATh NPUYUHBI JTOCTHXKEHUS (HEIOCTHXKEHUS) pe3yJIbTaTOB NEATEIbHOCTH, J1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

—BHOCUTb KOPPCKTUBBI B JACATCIBHOCTH (B TOM YHCJIC B XOJ BBIIIOJHCHUA (1)I/I3I/I‘-IGCKOI‘O
HCCIICAOBaHUA HIIN HpOCKTa) Ha OCHOBC HOBBIX O6CTOHT€J’IBCTB, HU3MCHUBIIIHNXCS CHTyaHHﬁ,
YCTAHOBJICHHBIX OIJ_II/I6OK, BO3HUKIIHNX pr,Z[HOCTeI;’I;

—OLCHUBATb COOTBCTCTBUC PE3YyJibTaTa LCJIN U YCIIOBUSAM. SMOHI/IOHaJIBHblﬁ HUHTCIIJICKT:

—CTaBUTh ce0sl HA MECTO JPYroro 4ejaoBeKa B XOJE CIOopa MM JUCKYCCHUHM Ha HAYYHYIO TEMY,
IOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro.

[Ipunsitue ceds u Apyrux:

—TpU3HaBaTh CBOE MPABO HA OLIMOKY MPHU PEUICHUH (PU3NYECKUX 3a/1a4d WIA B YTBEPXKICHUAX
Ha HAYYHBIE TEMBI U TaKOE K€ MPaBO APYroro.

NPEAMETHBIE PE3YJIBTATHI
7 KJace

[IpenMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpaXaTh CHOPMUPOBAHHOCTH Y
00yyJaroImuxcst yMeHu:

—MHCIONb30BaTh MOHATUS: (PU3MUECKHE M XUMHUYECKHE SIBICHMS; HAOIIOJEHHE, SKCIIEPUMEHT,
MoOJielb, TUIIOTE3a; €IUHUIBI (PU3UYECKUX BEIMYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpHAOE, JKHUIAKOE, TIa3000pa3HOE); MEXaHWYEeCKOoe JIBUKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSMOJIMHEHHOE), TpaeKToOpus, paBHOJACHCTBYyIOmas cui, Aedopmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

—pa3nuyarh sBICHUS (IUQQy3us; TEmIoBOe JBUKEHHE YACTHUIl BEIIECTBAa; PaBHOMEPHOE
JBUKEHHE; HEPAaBHOMEPHOE IBMKCHHE, MHEPILMs; B3aUMOJEHCTBUE TEIl; PABHOBECHUE TBEPIBIX
TEJ C 3aKpEIUIEHHON OChbIO BpAlllEHUs; Mepeaada JaBIeHUs TBEPABIMM TeJlaMH, KHUAKOCTIMU U
razamu; aTMocepHoe AaBlieHHE; IUIaBaHUE TeN;, IMPEBpAIECHUS MEXaHWYECKOH SHEpruH) IO
OIMMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHPYIOUIUX HOAaHHOC
buznyecKoe sIBICHUE;

—pacro3HaBaTh NPOSIBICHUE M3YYEHHBIX (DPU3NYECKUX SBICHHHA B OKPYXKAIOIIEM MHUpPE, B TOM
ymciie (U3nYecKue SIBJICHUS B MPUPOJE: MPUMEPHl ABMKEHUS C PA3IUYHBIMU CKOPOCTSIMH B
JKUBOM W HEXHUBOM NPHUPOAE; ACUCTBUE CWIBI TPEHUS B NPUPOAE M TEXHUKE; BIIUSHUE



aTMoc(epHOTO JaBJICHUS HA KMBOW OPraHU3M; IUIaBaHWE PBIO; pPbIUard B TeJNie YEIOBEKa; MPH
3TOM TMEpPEeBOAMTH TPAKTHYECKYIO 3aJady B  yueOHyI0, BBIIEIATH  CYIIECTBEHHBIE
CBOWCTBA/MpU3HAKN (PU3UUECKUX SBIICHHIA;

—OIUCHIBATh W3YYCHHBIC CBOWCTBA Tell W (DM3WYECKHUE SBJICHUS, WCIONB3YS (U3HUECKUC
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEAHSAS CKOPOCTbD,
CUJIa YIPYTOCTH, CUJa TSDKECTH, BEC Teja, Cujla TPEHUs, JaBjieHue (TBEPAOIO Telna, XKHUIKOCTH,
rasa), BHITAJIKMBAIONIAs CHJIA, MEXaHWYeCKas paboTa, MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHJIBI,
KO?((GUIMEHT TOJE3HOTO ACUCTBUS MEXaHM3MOB, KMHETHYECKas M MOTEHIUAlbHAs SHEPrus);
IpU ONHCAHMM TMPABWIBHO TPAKTOBaTh (PU3UYECKUIl CMBICI HCIOJB3YEMBIX BEJIMYUH, HX
0003HaYeHHs] U eIUHUIBI (PU3UUECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI, CBSA3BIBAIOIIUE TAHHYIO
bu3nYeCKyI0 BEIHUUHY C APYTUMU BEITUYMHAMU, CTPOUTH I'padUKH HU3y4YEHHBIX 3aBHCHUMOCTEH
busznYeCKUX BEINYHH;

—XapaKkTepru30BaTh CBOWCTBA TeJ, (PU3UYECKHE SIBICHUS M IPOLECCHl, MCIOJb3Ysl IpaBuila
CJIO’KEHUS U1 (BAOJIb OAHOM IpsMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBuiIo
paBHOBecHs pblyara (010Ka), «30J10TO€ MPAaBUIIO» MEXAHUKHU, 3aKOH COXPAHEHUsI MEXaHUYECKOU
DHEPTUU; TPH OTOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3allUCHIBATh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

—O0OBACHATH (pU3MUECKUE SBICHHS, MPOIECCH W CBOWCTBA Tel, B TOM YHUCIIE M B KOHTEKCTE
CUTyaluil IPAKTUKOOPHUEHTHPOBAHHOI'O XapaKTEpa: BBIABIATh INPUUYMHHOCIEICTBEHHBIE CBSI3H,
CTpPOUTh OOBSCHEHHE M3 1—2 JOTrMYEeCKUX IIaroB ¢ ONOpoil Ha 1—2 W3ydyeHHBIX CBOWCTBA
(Gu3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

—peniath pacu€THbIE 3a7auu B 1—2 NeHCTBUS, UCIOB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE
¢u3nyecKkue BETMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/laull 3alHChIBaTh KPAaTKOE YCIIOBHE,
MOJICTaBIATh (PU3UYECKUE BEIUUMHBI B (QOPMYIIBI U MPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JTaHHble, HEOOXOJMMble JJs pEUIeHUs 3a/1ay, OIEHMBATh PEATUCTUYHOCTh MOJYYEHHOU
(bu3nUecKoil BETUUNHBL;

—pacno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIM (U3NYECKHMX METOJ/IOB; B
ONKCAaHUM HCCIEOBaHMs BBIIENATh MPOBEpsEMOE MPEeArnoioKeHne (TUIoTe3y), pa3iuyarbh U
MHTEPIPETHPOBATH MOJIYYEHHBIH Pe3yJbTaT, HAaXOAUTh OIIMOKU B XOJ€ OIBITA, JEJIaTh BBHIBOJIBI
I10 €T0 pe3yJIbTaTaM;

—IIPOBOAUTL OIIBITHI IO Ha6J'IIOI[eHI/IIO CI)I/I3I/I‘IGCKI/IX SIBIICHUM WU q)HSH‘ICCKI/IX CBOMCTB TEI:
(I)OpMYJ]I/IpOBaTB MMPOBEPSACMBIC TTPCATIOIOKCHUS, CO6I/IpaTB YCTAHOBKY U3 MPCHAIIOKCHHOI'O
06opyz[013aHI/15{, 3alliuCbIBaTh XO/ OIIbITAa 1 (bOpMy.TII/IpOBaTL BBIBOJbI;

—BBIMIOJIHATG TPSIMBbIE HM3MEPEHHUS PACCTOSIHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIIBI U
TEMIEPATYpPhI C UCMOJIb30BAHUEM aHAJIOTOBBIX U MU(PPOBLIX MPUOOPOB; 3aMUCHIBATH MOKA3aHUs
npuOOpPOB ¢ YIETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHI;

—IIPOBOAUTL HCCICAOBAHUEC 3aBUCHUMOCTU OJHOM (pH3H‘-ICCKOfI BCIIMYHUHEBI OT ,Z[perﬁ C
HCIOJIb30BAHHUEM TTPAMBIX H3MCpCHHfI (3aBI/ICI/IMOCTI/I MYTHU PaBHOMCPHO ABWIXKXYLICTOCH TCJIa OT
BPEMCHH ABHUKCHUS TCJId; CUJIbI TPCHUS CKOJILKCHHA OT CHUJIbI JABJICHUS, KA4YCCTBa 06pa6OTKI/I
HOBerHOCTeﬁ TCJI U HC3aBUCUMOCTHU CUJIbI TPCHUA OT IUIOLIAAXW COIMPUKOCHOBCHUSA TCII; CUJIbI



VIOPYTOCTH OT YAJUHEHUS MPY>KUHBI, BHITAIKUBAIONIEH CUJIBI OT 00bEMa MOTpyXKEHHOW YacTu
TeJa M OT IUIOTHOCTH >KUAKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Tejla, OT TIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TEJO; YCIOBHMW TUIaBAaHHS TeJl, YCIOBHI paBHOBECHsS pbluara M OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAHMHM y4eOHOTO HCCIEAOBAaHUS, COOMpPATh YCTaHOBKY M BBIMOJHATH
U3MEpeHus, cienys MpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pE3yJbTaThl IOJy4EeHHOMH
3aBUCUMOCTH (U3WYECKUX BEJIWYUH B BUJE NPEUIOKEHHBIX TaONHUIl U TpadHUKOB, AeTaTh
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

—TIPOBOJIUTh KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIMYUH (IJIOTHOCTH BELIECTBA KUIAKOCTH U
TBEPAOrO Tella; Cuia TPEHUS CKOJIbKEHHS; JaBJIEHHE BO3AyXa; BBITAJIKUBAIOLIAS CHIIA,
JEHCTBYIONIAs HA MOTPYKEHHOE B KUJIKOCTH TeNI0; KOA(PPUIIUEHT MOJIE3HOTO IEHCTBUSI MPOCTHIX
MEXaHHU3MOB), CJEIys MPEATOKEHHON HMHCTPYKIMH: MPHU BBINOJIHEHUH H3MEpPEeHH coOupaTh
9KCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBIUMCIISTH 3HAUEHNUE NICKOMOW BEJIHYMHBI,

—co0JIr01aTh TIPaBHJIa TEXHUKH O€30MacHOCTH MPH paboTe ¢ 1abopaTopHBIM 000PYIOBAHUEM;

—YKa3bIBaTh MPUHIUIBI ASHCTBHUS MPUOOPOB U TEXHUYECKUX YCTPONCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAI0IINECS COCYIbl, 0apOMETp, phluar, MOABMXKHBIN U HEMOJBUKHBIA OJIOK,
HaKJIOHHAs IUIOCKOCTE;

—XapaKTepU30BaTh MPHUHIIMIBI JACUCTBUS W3YYEHHBIX MPHUOOPOB UM TEXHUYECKUX YCTPOMCTB C
Omopod Ha UX omnucaHus (B TOM 4YHCIE: TOIIMIIHUKH, YCTPOMCTBO BOJOMPOBOJIA,
TUIPABIMYECKHU TPecC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCHOb3Ys
3HaHHUSA O CBOWCTBaX (U3MYECKUX SBIECHUI U HeEoOXoauMble (U3MYECKHEe 3aKOHBI U
3aKOHOMEPHOCTH;

—IIPUBOJUTH IPUMEPHI / HAXOAUTh MH(OPMAIUIO O MpUMepax MPAKTUYECKOTO MCIIOIb30BaHUS
(bu3nUecKrx 3HaHUH B MOBCEIHEBHON *KM3HM I o0ecriedeHns 6e30MacHOCTH TP 00pallieHUH ¢
npubopaMyl W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/J0POBbS U COOJIOJAEHUS HOPM
HKOJIOTUYECKOTO ITOBEJICHUS B OKPYKAIOLIEH Cpelie;

—OCYIIECTBIATh OTOOpP MCTOYHMKOB HHGpOpMalMW B ceTd VIHTEpHET B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLIUXCS 3HAaHUM M MyTEM CpaBHEHUS
Pa3IUYHBIX HCTOYHHUKOB BBIACNATH HHPOPMAIUIO, KOTOpas SBISETCS NPOTUBOPEUMBOM WU
MOJKET OBbITh HEIOCTOBEPHOM;

—MCNONb30BaTh MPU BBINOJIHEHWH Y4YEOHBIX 3a/JlaHUil HAyYHOIOMYJSIPHYIO JIMTEpaTypy
(bu3NYeCKOro cojaep:KaHMsl, CIpPaBOYHbIE MaTepHalibl, pecypcbl cetu HTepHeT; BlaneTh
npuéMaMHl KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus HH(GOpPMAlUKM W3 OAHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

—CO31aBaTh coOCTBEHHbBIE KpaTKU€ IMMCbMCHHBIC W YCTHBIC COO6HIGHI/I$I Ha OCHOBe 2—3
MCTOYHUKOB MHPOpMAITUH PU3NIECKOTO CO

JiepKaHus, B TOM YHUCIIe MyOJIUYHO JieNaTh KpaTKUe COOOLIEHHs O pe3yibTaTrax MPOEKTOB WU
y4eOHBIX HCCIEA0BAaHUN; IPU ITOM I'PaMOTHO MCIIOJIb30BaTh U3yUEHHbIN MOHATUHHBIN anmapar
Kypca (pU3UKHU, COMTPOBOXK/IATh BBICTYIUIEHNE IPE3EHTALIUEH;



—TIpY BBIMIOJIHEHUU Y4E€OHBIX MPOEKTOB U UCCIEIOBAaHUMN paclpeenaTh 00S3aHHOCTH B TPYIIe
B COOTBETCTBUM C MOCTAaBJICHHBIMHM 3a/layaMu, CICAUTh 3a BBINOJHEHHEM IUIaHA JICUCTBUM,
aJIcKBaTHO OLIGHMBaTh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TPYIIbI; BBICTPaUBaTh
KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

8 kaacce

[IpenMeTHBIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh COHOPMHUPOBAHHOCTH Yy
o0yyaromuxcs: yMEeHui:

—MUCI0JIB30BAaTh IOHATHA: Macca U pasMepbl MOJIEKYJ, TEIJIOBOE ABUKECHUE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUS BEILIECTBA, KPUCTAUIMYECKHE M aMop(HbIe Tena, HACHILCHHBIN U
HEHACBIIICHHBIA I1ap, BIAXHOCTb BO3/AyXa; TEMIIEpaTypa, BHYTPEHHSS JHEPrus, TEIUIOBOM
JIBUraTelb; JJIEMEHTApHBIA JJIEKTPUYECKUN 3apsll, JJIEKTPUYECKOE I10JI€, IIPOBOJHUKH U
JUAJIEKTPUKH, TOCTOSIHHBIN AIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

—pa3nuuarh SABJIEHUS (TEIJIOBOE PacIIMpeHHE/CHKaTHe, TEIUIoNepeaaya, TeII0BOEe PaBHOBECHE,
CMauMBaHME, KANWJULSIPHBIE SIBICHUS, UCIIApEHUE, KOHACHCALM, IJIaBIE€HUE, KPUCTAILIM3ALUSL
(oTBepreBaHuE), KHIIEHHE, TeIulonepenaya (TEIIoNpOBOJHOCTb, KOHBEKIUS, H3JIy4yEHUE);
AIIEKTpU3aLlUg Tel, B3aUMOJAECHCTBHE 3apsoB, ICHCTBUS 3JIEKTPUUECKOIO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJIEHCTBHE MArHUTOB, ACHCTBUE MarHUTHOIO IOJIS HA MPOBOJHHUK C TOKOM,
3JIEKTPOMArHuTHasE MHJYKIMS) 110 ONUCAHUIO UX XapaKTEePHBIX CBOIMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

—pacro3HaBaTh NPOSIBIEHUE U3YYEHHBIX (PU3NYECKUX SBICHUHA B OKPYXKAIOLIEM MHUpPE, B TOM
yuciae GU3nYecKue sBJICHUs B IPUPOE: MOBEPXHOCTHOE HATSKEHUE M KalWUISIpHbIC SIBJICHUS B
pUpoie, KpUCTaIBl B IpUpoje, nznydenue CoiHIla, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHUE pOChl, TyMaHa, UHes, CHEra; AJIEKTPUUECKHUE SBJICHUS B aTMoc(depe, FIeKTpHUIECTBO
JKUBBIX OPraHU3MOB; MarHUTHOE MoJie 3eMid, Opeld MOoIHCOB, poJib MATHUTHOTO MOJS AJIs
JKU3HU Ha 3emuie, MOJSPHOE CHUSHUE; IPU ITOM NEPEBOAMTH MPAKTHUECKYIO 33Jauy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA/TIPU3HAKH (PU3MUECKUX SIBJICHHUI;

—OIUCBHIBaTh U3YyYEHHBbIE CBOMCTBA Tel M (PU3HUECKUE SBJICHUS, HCIONb3Yys (U3HUECKUe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS YHEPIHsl, KOJIMUECTBO TEIUIOTHI, Y/AeNIbHas TEII0EMKOCTh
BEIIECTBa, YJENbHAas TEIUIOTa IUIABJIEHUS, yJedbHas TEIUIoTa MapooOpa3oBaHus, yleiabHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT IMOJIE3HOrO JEHCTBUS TEIJIOBOM MAalIUHBI,
OTHOCHUTEIIbHAs BJIAXKHOCTb BO3yXa, OJJIEKTPUYECKUN 3apsij, CWJIAa TOKa, DIEKTPUYECKOE
HanpsDKeHUE, COMPOTHBIIEHUE MPOBOJHHUKA, YJEIBHOE CONPOTHUBIEHHE BElIECTBa, paboTa M
MOIITHOCTh 3JIEKTPUYECKOTO TOKA); MPH ONUCAHUU NMPABUIBHO TPAKTOBATh (PU3MUYECKHM CMBICI
UCTIOJIb3YEMBIX BEIWYHH, 0003HAYEHUS U eTMHUIIbI (PU3NYECKUX BEIHMYUH, HAXOAUTh (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

—XapaKkTepHU30BaTh CBOWCTBA Tell, (PU3MUYECKHE SBICHUS U TPOLECCHI, UCIOJIb3ys OCHOBHBIC
MOJIO’KEHUS MOJIEKYJISIPHOKMHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA, MPUHIUI CYNEPIIO3ULIUN
noJyiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma JJid y4yacTka Lenw,
3akoH Jlxoyms—JleHna, 3aKkoH COXpaHEHMsI OJHEpruH; IMpH OSTOM JaBaTh CJIOBECHYIO
(bopMyITHMPOBKY 3aKOHA U 3alIMCHIBATh €M0 MaTEMAaTHUECKOE BhIPAKEHHUE;



—OOBACHATh (PU3NYECKHE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTYaIUi
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHue U3 1—2 JIOTMYEeCKHX IaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOWCTBA (pU3HUECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemaTh pacy€THbIC 3a4a4l B 2—3 JeHCTBUS, UCTIOIB3Ys 3aKOHBI U ()OPMYJIBI, CBSI3bIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHaIM3a YCIOBMS 33/1a4M 3alHCHIBAaTh KPAaTKOE YCIOBHE,
BBISBIIITh HEJOCTATOK JAHHBIX JUIA PEHICHUS 3a/Jadyd, BBIOUPATh 3aKOHBI U (OPMYIIBL,
HeoOXoauMble A1 €€ pellieHus, NMPOBOAUTh PAacu€Thl U CPAaBHUBATh IOJIyY€HHOE 3HA4YEHUE
(Gu3M4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

—pacrno3HaBaThb Hp06H€MLI, KOTOPLIC MOXHO PCHIUTHL IIpHU ITOMOIIU (bPISI/I‘ICCKI/IX MCTOJOB,
HCIIOJIB3YsSA OIMMCAHUE HCCICAO0BAHHA, BBIACIIATH IIPOBEPACMOC IMPCAINOIOKEHUEC, OLCHUBATH
IMPAaBUJIBHOCTD IOPAAKa IMPOBCACHUA UCCIICAOBaHMsA, 1€J1aTh BBIBOIbBI,

—TIPOBOJIUTH OTBITH MO0 HAOMIONEHUIO (DU3WYECKUX SBICHUNA WM (U3NYECKUX CBOWCTB TeIN
(KanmuJUIIpHBIE SBJIEHUS, 3aBHUCHMOCTh JIABJIEHUS BO3[yXa OT €ro o0bEMa, TeMIepaTyphl;
CKOPOCTH npouecca OCTBIBaHUs/HArPEBaHUS pu U3JIy4YEHUN oT 1BETa
U3JTY4aroLe/oraoamneil MoBepXHOCTH; CKOPOCTb HCHApeHHsl BOJbl OT TeMIEepaTypbl
KUAKOCTH U IIOLAAN €€ IMOBEPXHOCTH; JIEKTPU3ALUA TEJI U B3aUMOJEHCTBUE DIIEKTPUYECKUX
3apsioB; B3aMMOJCHCTBHE IIOCTOSHHBIX MArHHUTOB, BH3yalW3allMsl MAarHUTHBIX IIOJIEH
IIOCTOSIHHBIX MAarHUTOB; JEWCTBUS MAarHUTHOTO IIOJII HA IPOBOJAHMK C TOKOM, CBOWMCTBA
AJIEKTPOMAarHuTa, CBOWCTBA  AJIEKTPOJABMIraTesis IOCTOSHHOTO TOKa):  (OpMyIHpOBaTh
IIpOBEpsieMble TPEANOI0KEHUS,, COOMpaTh YCTAHOBKY U3 IPEUIOKEHHOrO0 O0OpYyIOBaHUS;
OIUCBIBATH XOJ1 OIbITA U (POPMYIUPOBATH BBIBOJIBI;

—BBIIIOJIHATb MPAMBIC U3MCPCHUA TCEMIICPATYPhI, OTHOCUTEIHLHON BIIAXKHOCTHU BO31yXa, CHUJIbI
TOKa, HAIPMKCHUA C HCIHOJIb30BAHUCM aHAJIOT'OBBIX HpI/I60pOB n JaT4YuKOB (1)I/ISI/I‘~ICCKI/IX
BCJIIMYMH, CPABHHUBATDH PC3YJIbTATLL I/ISMCpCHI/Iﬁ C y‘léTOM 3a,I[aHHOfI a0COIFOTHOU NIOTpCIIHOCTH;

—TIpOBOJIUTh HCCIEAOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIWYMHBI OT JAPYrol ¢
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBHCHMOCTH CONPOTHBJIEHMSI MPOBOJAHHKA OT €ro
JUIMHBI, IUIOIIAAN IIOIIEPEYHOI0 CEUYEHUs U YIEIBbHOIO COIIPOTHUBIICHHs BEILECTBA MPOBOIHUKA;
CUJIBl TOKA, WAYLIErOo uepe3 MPOBOAHUK, OT HANPSDKEHHUs Ha IPOBOJHUKE; HCCIEHOBaHUE
[OCJEI0BATEIbHOTO M MApaUIeIbHOTO  COEAMHEHUH  NPOBOJHHUKOB):  IJIAHUPOBATh
UCclieIoBaHue, COOMPATh YCTAHOBKY M BBIMOJIHATh U3MEPEHHUS, Cielys NPeaAIoKEHHOMY IIaHy,
¢ukcupoBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCUMOCTH B BHJAE TaOMUI] U TpaduKOB, JeiaTh
BBIBOJIBI 10 PE3YyJIbTaTaM HCCIIEAOBAHUS;

—TIPOBOJINTH KOCBEHHBIE U3MEpEHHs (PU3NUECKUX BENWYHH (yIeTbHas TEIUIOEMKOCTh BEIECTBA,
COMPOTHUBIIEHUE MPOBOJHUKA, paboTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA): IUIAHUPOBATH
U3MEpEeHHs], cCOOUpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENYs MPEAIOKEHHON UHCTPYKLINU, U
BBIYHCIIATh 3HAYEHUE BEJTUYMHBI,

—Cco00J1r01aTh IPaBUJIa TEXHUKU O€30MacHOCTH MPH paboTe ¢ 1abopaToOpHBIM 000PYI0BAHUEM;

—XapaKTCPpU30BaATb IMPUHIIUIILL JIeNCTBUSA HU3YUCHHBIX HpI/I60pOB N TCXHUYCCKUX yCTpOﬁCTB C
0HOpOI71 Ha HX OIIMCaHHA (B TOM 4YHUCJIC. CUCTEMa OTOIUICHHA AOMOB, THI'POMCETpP, IMapoBas



TypOMHA, aMIepMeTp, BOJBTMETP, CUETUMK HIIEKTPUUECKOW SHEPTUH, 3JIEKTPOOCBETHUTEIHHBIC
npuOOpBl, HarpeBaTeIbHBIC 3JEKTPONPHOOPHl (MPUMEPHI), INEKTPHUUYECKUE MPEAOXPAHUTEIH;
AIIEKTPOMArHUT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), HCIONb3ysd 3HAHUS O CBOMCTBaxX
¢u3nUecKux sSBICHUIA U HEOOXOJMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

—pacno3HaBaTh IPOCTbIE TEXHUUECKHUE YCTPOICTBA U U3MEPUTEIbHBIE IPUOOPHI 110 CXEMaM U
CXEMAaTUYHBIM pUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUIPOMETP,
JIBUTATEb BHYTPEHHETO CIOPAHMUs, JIEKTPOCKOI, PEOCTAaT); COCTABIATh CXEMbI JIEKTPUUYECKUX
LENeH ¢ MOCIEeN0BAaTEeIIbHBIM U IIapaJuIeIbHbIM COCJUHEHUEM JIEMEHTOB, pa3jinyas YCIOBHBIE
0003HauEHMSI FTIEMEHTOB JIEKTPUUYECKUX LIeTIEH;

—IIPUBOJUTH MPUMEPHI/HAXOAUTh HH()OPMAIIUIO O MPHUMEpax MPAaKTUYECKOTO HCIIOJIb30BAHUS
buznyecKux 3HaHUM B MOBCEAHEBHOMN KHU3HU AJIsl o0ecrieueHus: 6€30MacHOCTH MPU OOpAILEHUH C
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3J0POBbS U COOIIOJAEHHUS HOPM
3KOJIOTUYECKOI0 MTOBEJICHUS B OKPYKAIOLIEH cpelie;

—OCYIIECTBIISTh MOUCK UH(pOpManu (U3NIECKOro coaepkaHus B ceTd MHTepHeT, Ha OCHOBE
UMEIOUINXCA 3HAHUW U NYTEM CpaBHEHUS JOIOJHUTENbHBIX HCTOYHUKOB BBIIEIATH
uH(pOpMalIKIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI HITU MOXKET ObITh HEIOCTOBEPHOM;

—MHCIMONb30BaTh TMPU BBINOJIHEHWH Y4YEOHBIX 3a/laHuil  HAYYHOIOMYJISPHYIO JIUTEPATypy
dbuznyecKkoro coaep)kaHus, CIpPaBOYHbIE MaTepHallbl, pecypchl cetu HTepHeT; BlaneTh
npuéMaMi KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHus WHGOpPMALUKM W3 OIAHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIC MMCbMEHHBIC U KPaTKUE YCTHBIE COO0IIeHUs, 000011ast HHGOpMAIUIO
U3 HECKOJBKUX MCTOYHHKOB (PU3UYECKOTO COJEP>KAHUS, B TOM UYHMCIE MYOJIUYHO MPEACTABIATh
pe3yJbTaThl IMPOEKTHOM WIM MCCIEAOBATEIbCKOM JEATEIBHOCTH; IPU OTOM TI'PaMOTHO
MCIIOJIb30BaTh M3yUYEHHBIH MOHATUNHBINA amnmapaTr Kypca (U3MKH, COIMPOBOXKAATh BBICTYIJIEHUE
MPE3EHTALNEH;

—TIpY BBIMOJHEHUH YY€OHBIX TPOEKTOB U MCCIEAOBAHUN (DU3MUECKHUX MPOIIECCOB pacpeeiaTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABICHHBIMU 3aJ[a4aMH, CJIICIUTH 32 BHIMOJIHEHUEM
mjaHa JeWCTBHM W KOPPEKTHPOBATH €ro, aJeKBaTHO OIEHHWBATh COOCTBEHHBIM BKJIaa B
JIEATEIIbHOCTh ~ TPYIIIbI, BBICTPAMBATh KOMMYHHUKAaTHBHOE  B3aUMOJCHCTBUE, MPOSBIASL
TOTOBHOCTB pa3perniaTh KOH(IUKTHI.

9 kjacc

[IpenmeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaxaTb CGHOPMHUPOBAHHOCTH Y
oOyJaromuxcsi yMeHui:

—MUCIOJIB30BaTh  IOHATHUA:  CHUCTEMAa  OTCYE€Ta, MarepualbHas  TOYKA, TPACKTOPHI,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO JIBHKEHUS, nedopMmanus (ynpyras, miacTudeckas), TpEeHue,
LHEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh M MEpPErpy3KH; LEHTpP TSHKECTH; aOCOIIOTHO
TBEP/I0E TEJO, UEHTP TSHKECTH TBEPJIOTO TeJa, paBHOBECHE; MEXaHWYECKUE KOiIeOaHusl U BOJIHBI,
3BYK, MH(QPa3BYK U YJIbTPa3BYK; 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKala 3JE€KTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JIaIbHO30PKOCTb, CIIEKTPHl MCITYCKAHUS M MOTJIONIEHU; anbda, Oera u
raMMaun3Jly4eHus1, U30TOIIbL, SIAEPHAs YJHEPreTUKA,



—pa3nuuarh SBJICHUSA (PaBHOMEPHOE U HEPaBHOMEPHOE NPAMOJIMHEHHOE JBUXKEHUE,
PaBHOYCKOPEHHOE TMpPSIMOJIMHEHHOE [BM)KEHHE, CBOOOJHOE TMaJieHHe Tell, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE Tell, PEaKTUBHOE [BM)KEHHE, KoyieOaTelnbHOe
JBIDKEHUE (3aTyXalolle M BBIHY)KICHHbIE KOJEOaHUs), pPE30HAHC, BOJHOBOE JBIIKEHHE,
OTPaXEHHE 3BYKA, IPSIMOJMHENHOE pacHpOCTPAHEHUE, OTPAXKEHHE M IIPEIOMIIEHUE CBETa,
IIOJJHOE BHYTPEHHEE OTPAXKEHHME CBETa, pa3jokKeHHe Oenoro cBera B CHEKTP M CIOXKEHUE
CHEKTPAJIbHBIX LIBETOB, JAUCIEPCUS CBETa, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JUHEHYaTOro CHEKTpa M3JIydyeHHs) IO OINUCAHMI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

—pacno3HaBaTh MPOSIBICHUE M3YyYEHHBIX (PU3NUECKHUX SIBICHHUI B OKpYy)KamolleM Mupe (B TOM
ymciie (pU3NYecKue SIBICHUS B MPUPOE: MPUIMBBI U OTIUBBI, JIBWKeHUE MuiaHeT CoHeyHOn
CUCTEMbI, PEAKTHBHOE JIB)KEHHE >KHUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB KUBOTHBIMHU,
3eMJIETPSICEHHUE, CEHCMHUYECKHE BOJIHBI, IIyHAMH, 3XO0, I[BE€Ta TeJI, ONTHYECKHUE SIBJICHUS B
npupoje, OWoIoTHYecKOoe MICWCTBHE BHIUMOTO, YIBTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3TYyYCHUH; €CTECTBEHHBIH paJMOAKTHBHBIM (OH, KOCMHUYECKHE Jy4YH, pPaAHOAKTHBHOE
U3JIy4YE€HUE NPUPOJHBIX MHUHEPAJIOB; JCHCTBHE pPAaJUOAKTHUBHBIX HW3IYyYEHUH Ha OpraHu3M
YeNoBeKa), MPU ATOM MEPEBOAUTH MPAKTHUUECKYIO 337a4y B Y4EOHYIO, BBIACIATh CYIIECTBEHHbBIE
CBOICTBa/MpU3HAKY (PU3NUECKUX SBIICHUM;

—OIIUCBhIBaTh U3YyYEHHBbIE CBOMCTBA Tel M (PU3UUECKUE SBJICHUS, HCIONb3Yys (U3HUECKUE
BEJIMYMHBI (CpeIHAsA U MIHOBEHHAsl CKOPOCTh Tejla P HEPAaBHOMEPHOM JBHKEHHH, YCKOPEHHE,
nepeMelleHye, MyTh, YyIJOBas CKOPOCTb, CHJIAa TPEHMs, CHUJIa YIPYIOCTH, CHJIA TSXKECTH,
YCKOpEeHHEe CBOOOJHOrO MajeHUs, BEC Tejla, MMITYJIbC Teja, UMITYJIbC CHJIbL, MEXaHHYecKas
paboTa M MOIIHOCTb, MOTEHIMANbHAsl SHEPIUs Teja, MOJHATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
NOTEHLMaJIbHAsl DHEPIUsl CKAaTOM NPYKUHbBI, KHHETHYECKas SHEPrus, IOJIHAs MeXaHWdecKas
SHEprusi, MepUoja M 4YacToTa KoJeOaHWH, JUIMHA BOJHBI, IPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IOKa3aTeidb IMPENOMIIEHUS Cpeibl); MPH OMNMCAHWU TPABUIBHO TPAKTOBATh
(Gu3nYeCKUil CMBICT UCIOJB3YEMBIX BEIMUYMH, 0003HAUYECHUS U €IUHUIIBI (PU3HUECKUX BEIHYUH,
HaXOJUTh (OPMYIbI, CBS3BIBAIONINE JaHHYIO (PU3MUECKYIO BEMUMHY C JIPYTMMHU BEIMYMHAMU,
CTPOUTH TPapUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

—XapaKTCpu3oBaThb CBOMCTBaA TECII, (1)I/ISI/ILIGCKI/I€ SABJICHUA W TMPOLECCChI, HCIOJb3Yys 3aKOH
COXPAaHCHUA DHEPIrUU, 3aKOH BCCMUPHOI'O TATOTCHUS, MPUHOUII CYNIECPNO3UINUU CHUII, IIPUHIAIL
OTHOCHUTCIIBHOCTHU FaJ'H/IJ'ICH, 3aKOHBbI HBIOTOHa, 3dKOH COXpAaHCHUSA HUMITYJIbCA, 3aKOHBbI
OTPAXKCHUSA W TPCIOMJICHUA CBECTA, 3aKOHBI COXPAHCHUSA 3apsAAOBOTO U MAaCCOBOI'O YHUCCII IIPU
AACPHBIX PCAKIUAX; IPU ITOM J1aBATb CJIOBCCHYIO (I)OpMyJIHpOBKy 3aKOHa M 3allMChIBATb €I'0
MAaTEMATUYCCKOC BBIPAKCHUC,

—O0OBACHATH (PM3NYECKHE TMPOLECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTYaIHi
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHOCIEICTBEHHBIE CBS3H, CTPOUTH
00BsicCHEHHE U3 2—3 JIOTMYECKUX I1IaroB € OMOpON Ha 2—3 M3YyYEHHBIX CBOMCTBa (pU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—pemarbk pacdy€THbIE 3a7aud (OMMPAIOLIMECS HA CUCTEMY M3 2— 3 ypaBHEHUI), MCIONb3Y
3aKOHBI U (POPMYIIBI, CBSI3BIBAIOLINE (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3a7aun
3aMKChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEIOCTAIOIIME WM M30BITOUHBIE JaHHbIE, BHIOUPAThH



3aKOHBI W (QOpPMYJbl, HEOOXOOUMBbIE Uil pEIIeHHs, HPOBOAUTH pacué€Thl U OIICHUBATH
PEATUCTUYHOCTH MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BETUYHUHEI;

—pacno3HaBaTh MPOOJIEMbI, KOTOPblE MOKHO PEIIUTh MPH MOMOIIU (PUIUYECKHX METOJOB;
UCIIOJIb3Ysl ONMUCAHUE MCCIEIOBAHUS, BBIACIATH IMPOBEPSIEMOE MPEANOI0KEHHE, OIICHUBATH
MpPaBUJILHOCTh TOpSAJIKA TPOBEJACHUS HWCCIEAOBAHUS, J€NaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yNIbTaThl HAOIIOICHUH U OIBITOB;

—TIPOBOJIUTH OMBITHI MO0 HAOMIONEHUIO (DU3UYECKUX SBICHUNA WM (U3NYECKUX CBOWMCTB Tel
(u3yueHue BTOporo 3akoHa HplOTOHa, 3aKOHa COXPAaHEHHs DSHEPruH; 3aBHUCHUMOCTbH IEpHoAa
KOJICOAHUH TPY>KUHHOTO MAagTHUKA OT MACChI Tpy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTD OT
aMIUTUTYABI MaJIbIX KoJieOaHUil; MPsSMOIMHEHHOE PacCIpOCTPaHEHUE CBETA, pa3jiokKeHue 0eaoro
CBETa B CIEKTP; U3y4EHHUE CBOMCTB M300pa)kEHUS B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMera B cobuparolei JinH3e; HaOIroieH!e CIUIOIIHBIX M IMHEHYaThIX CIIEKTPOB U3ITy4YEHNUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 000pyA0BaHUS; ONUCHIBATE X0/
OTIBITA U €T0 Pe3yNbTaThl, POPMYINPOBATH BHIBOJIBI;

—IIPOBOJIUThH MIPU HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONpe/elsis CpeHee 3HAUYCHUE
u3MepsieMoil BelnyuHbl ((POKycHOe paccTosiHue coOMparomiel JUH3bI); 0OOCHOBBIBATH BHIOOP
croco0a U3MEPEeHHI/M3MEPUTEILHOTO TTPHOOpa;

—IIPOBOJIUTh UCCIIEI0OBAaHUE 3aBUCUMOCTEN (PU3MYECKUX BEIMYUH C MCIIOJIb30BAaHUEM IMPSMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HayaJbHON
CKOpOCTH; IIepro/ia KojJeOaHuil MaTeMaTu4ecKoro MasiTHUKa OT JUIMHBI HUTH; 3aBUCHUMOCTH yIiia
OTpaXEHMsI CBETAa OT yrja MaJeHus M yrja NpeJoMJIeHUs OT yIyia MaJeHHs): MJIaHUPOBATh
UCCIIEIOBAHKUE, CaMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCHUPOBATh PE3YJIbTAThl MOJy4YCHHON
3aBUCHUMOCTH (PU3MUECKUX BEIWYMH C Y4ETOM 3aJaHHOM IOTPEIIHOCTH W3MEpPEHHH B BHIE
TabJIML ¥ TpauKOB, I€7aTh BHIBOBI 110 PE3yIbTaTaM HUCCIIEIOBAHUS;

—TIpOBOJIUTh KOCBEHHBIE M3MEpEeHUs! (PU3MUECKUX BEIMYUH (CpeAHssl CKOPOCTb M YCKOpEHHE
TeJa MPU paBHOYCKOPEHHOM JBM)KEHUU, YCKOPEHHE CBOOOTHOTO MaJeHM s, )KECTKOCTh MPYKUHBI,
KOA(Q(UIMEHT TPEHMsI CKOJIbXKEHHS, MEeXaHudecKass paboTa M MOIIHOCTb, YacTOTa M IMEPHO]
KoJIeOAaHUH MaTeMaTHYeCKOro M MPYXHHHOTO MasTHUKOB, ONTHYECKas cujia coOuparoeit
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATb HU3MEPEHUs; COOMpPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINOJIHATh U3MEPEHHUS, CIELysl IPEIJIOKEHHON MHCTPYKIIMH; BBIUYUCIIATH 3HAUEHUE
BEJIMYMHBI U aHAIIU3UPOBATh MIOJYyYEHHBIE PE3YIIbTAThI;

—Cc00J110/1aTh MpaBUIIa TEXHUKHU 0€30MacHOCTH NpH padoTe ¢ 1abopaTOPHBIM 000PYI0BaHHEM;

—pas3jim4yaTb OCHOBHBLIC IPU3HAKHW H3YUYCHHBIX (1)I/ISI/II-IGCKI/IX MOHeHefIZ MaT€pHrajibHasg TOYKaA,
a0COJIIOTHO TBép)lOC TCII0, TOYEYHBIM NCTOUYHHUK CBCTA, JIY4, TOHKAad JIMH3a, [IJIaHCTapHasd MOACIIb
aTOMa, HYKJIOHHad MOACIIb aTOMHOTI'O sA1pa,

—XapaKTCPpU30BaATb IMPUHIIUIILL JeNCTBUSA HU3YUCHHBIX HpI/I60p0B N TCXHUYCCKUX YCTpOﬁCTB C
OHOpOﬁ Ha HX OIIMCaHHA (B TOM YHCJIC. CIIMAOMETP, AATUYUKH IIO0JIOKCHUS, PACCTOAHUA U
YCKOpPCHUA, PpaKECTa, 3XOJOT, OYKH, IICPUCKOII, (bOToarmapaT, OIITHUYECKHUEC CBCTOBOJBI,
CIICKTPOCKOII, AJO3UMCTpP, KaMeEpa BI/IJ'H:COHa), HCIIOJIB3YSA 3HAaHUA O CBOMCTBaxX (I)I/ISI/ILICCKI/IX
SIBIICHUI U HCO6XOI[I/IMBIC (I)I/ISI/I‘{CCKI/IC 3aKOHOMCPHOCTH;



—MWCIONb30BaTh CXEMBl M CXEMAaTHUYHBIC DPHUCYHKH H3YYECHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTEIBHBIX TPUOOPOB U TEXHOJOTHUECKUX MPOLECCOB MPU PEIICHUH YI€OHOPAKTUYECKUX
3ajja4y; ONTUYECKUE CXEMBI I MIOCTPOCHUS N300paKEHHH B INIOCKOM 3€pKalie U coOHparoIeit
JUH3E;

—IIPUBOJUTH MPHUMEPHI/HAXOAUTh HH(OPMAIUIO O MpHUMEpax MPAaKTUYECKOTO HCIIOJIb30BAHUS
(¢u3nUecKrux 3HAHUH B MIOBCEIHEBHON KU3HM I 00eCTIedeHUsT Oe301IaCHOCTH MTPHU 0OpaIeHUH C
npubopaMu ¥ TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHHS 3JI0POBbSI U COONIIOJICHHS HOPM
9KOJIOTMYECKOT0 IIOBEJICHUS B OKPYKAIOILEH CpelE;

—OCYIIECTBIATh TMOMCK HH(pOpMaruu (QHU3NUECKOro CcoAepKaHUs B ceTH VIHTepHerT,
CaMOCTOSITENIbHO  (OPMYNIHMPYsS  TOMCKOBBI  3alpoCc, HAXOMUTh IYTH  ONpPENeICHUs
JIOCTOBEPHOCTH MOJYYEHHOM MH(POPMALIMU Ha OCHOBE MMEIOLIUXCS 3HAHUN M JONOJHUTEIbHBIX
HUCTOYHUKOB;

—MCNONb30BaTh IPU BBINOJIHEHWU YYEOHBIX 3a/JlaHUil HAy4YHOIOMYJISIPHYIO JIMTEpaTypy
dbuznyecKkoro coaep)kaHus, CIpPaBOYHbIE MaTepHalbl, pecypchl ceTu HTepHeT; BlaneTh
npuéMaMi KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHus WHGOpPMALUKM W3 OIAHOM 3HAKOBOM
CHUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOLIEHHMS Ha OCHOBE HMH(OpPMALUU U3
HECKOJIbKUX HCTOYHMKOB (DU3MUYECKOrO coJepKaHMs, MyOIMYHO MpPEACTaBIATh PEe3yJbTaThl
IOPOEKTHONM WM MCCIIEJOBATEIbCKOM JIeATeNbHOCTH; IMPH 3TOM TI'PaMOTHO HCIHOJIb30BaTh
U3y4eHHbII NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKU U CONPOBOXKIATh BHICTYIUICHUE
npe3eHTaluel ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

TEMATHUYECKOE INTAHUPOBAHUE

7 KJIACC

Ne | HanmMeHoBaHHe pasiesos u KonuuecTtBo | DnextponHsble (LuppoBbie) 00pa3oBaTeiIbHbIE
n/mm | TEeM MpOrpaMMsbl 4acoB pecypcsl

Paznen 1. ®usuka u e€ poib B MO3HAHUK OKPY>Karouero Mupa (6 u)

1.1. | ®usuka — HaykKa o 2 https://resh.edu.ru/subject/28/7/
NIPUPOJIE _ i
T T — 5 https://uchi.ru/?ysclid=le5Skqohow5382696558
- https://www.yaklass.ru/p/fizika/7-
1.3 | EcrecrBenHo- Hay4YHBII 2

klass?ysclid=le5krbl61n523217494

MCTO/J ITO3HAHUA

Paznen 2. [lepBoHauasnbHble CBeIEHHUS O CTPOSHHUH BelecTBa (5 4)

2.1. | Crpoenne BemecTBa 1 https://resh.edu.ru/subject/28/7/

29 | JBWKenue n 2 https://uchi.ru/?ysclid=le5kgohow5382696558
o B3aUMOJICUCTBUE YaCTHI]
BEIIECTBA



https://resh.edu.ru/subject/28/7/
https://uchi.ru/?ysclid=le5kqohow5382696558
https://www.yaklass.ru/p/fizika/7-klass?ysclid=le5krbl61n523217494
https://www.yaklass.ru/p/fizika/7-klass?ysclid=le5krbl61n523217494
https://resh.edu.ru/subject/28/7/
https://uchi.ru/?ysclid=le5kqohow5382696558

2.3.

ArperarHble COCTOSIHUSI
BELIECTBA

https://www.yaklass.ru/p/fizika/7-
klass?ysclid=le5krbl61n523217494

Paznen 3. JIBuxenue u B3aumozenctaue tea (21 u)

3.1. | Mexanuueckoe 3
JIBUKCHUE

3.2. | Huepuwms, macca, 4
IUIOTHOCTh

3.3 | Cuna. Bugs! cun 14

https://resh.edu.ru/subject/28/7/

https://uchi.ru/?ysclid=le5kgohow5382696558

https://www.yaklass.ru/p/fizika/7-
klass?ysclid=le5krbl61n523217494

Paznen 4. /laBinenue TBEPIbIX T,

KUJKOCTEHN U ra3oB (21 4)

4.1 | JlaBnenue. Ilepenaua 3
JIaBJICHUS TBEPABIMU
TeJaMH, JKUIKOCTSIMU U
raszamu

4.2 | JlaBleHue KUIKOCTH 5

4.3 | Atmochepnoe 6
IaBJIEHNE

4.4 | JlelicTBHE KMIKOCTH U 7

ra3aHa Iorpy>x€HHOE B
HUX TCJIO

https://resh.edu.ru/subject/28/7/

https://uchi.ru/?ysclid=le5kgohow5382696558

https://www.yaklass.ru/p/fizika/7-
klass?ysclid=le5krbl61n523217494

Paznen 5. Pabora u MmomuocTs. DHeprus (12 y+3u)

5.1 | PaGoTa M MOIHOCTb 3 https://resh.edu.ru/subject/28/7/
5.2 | Tpocteie mexanmsmsi 5 https://uchi.ru/?ysclid=le5kgohow5382696558
53 | Mexamuueckas SHenmis 4 https://www.yaklass.ru/p/fizika/7-
' P klass?ysclid=le5krbl61n523217494
8 KJITACC
Ne | Hammenosanme pasaenos u | KOTHYECTBO | DIEKTPOHHBIE (LM(POBBIE) 00pa3oBaTebHbIC
/i | TE€M IPOrpaMMBbI 4acoB pecypceel
Paznen 6. Tennossie siBieHus (28 )
61 CTpoeHHe U CBOMCTBA 7 httDS//WWWVB.k|aSSI’u/D/fIZIka/8-
BEIIIECTBA klass?ysclid=le5m23x4wv615822225
®dusuka - 8 kiacc - Poccuiickasi 31eKTpOHHAs
6.2. | TemnnoBsle mpoiecchl 21

mkoia (resh.edu.ru)

https://uchi.ru/?ysclid=le5kgohow5382696558



https://www.yaklass.ru/p/fizika/7-klass?ysclid=le5krbl61n523217494
https://www.yaklass.ru/p/fizika/7-klass?ysclid=le5krbl61n523217494
https://resh.edu.ru/subject/28/7/
https://uchi.ru/?ysclid=le5kqohow5382696558
https://www.yaklass.ru/p/fizika/7-klass?ysclid=le5krbl61n523217494
https://www.yaklass.ru/p/fizika/7-klass?ysclid=le5krbl61n523217494
https://resh.edu.ru/subject/28/7/
https://uchi.ru/?ysclid=le5kqohow5382696558
https://www.yaklass.ru/p/fizika/7-klass?ysclid=le5krbl61n523217494
https://www.yaklass.ru/p/fizika/7-klass?ysclid=le5krbl61n523217494
https://resh.edu.ru/subject/28/7/
https://uchi.ru/?ysclid=le5kqohow5382696558
https://www.yaklass.ru/p/fizika/7-klass?ysclid=le5krbl61n523217494
https://www.yaklass.ru/p/fizika/7-klass?ysclid=le5krbl61n523217494
https://www.yaklass.ru/p/fizika/8-klass?ysclid=le5m23x4wv615822225
https://www.yaklass.ru/p/fizika/8-klass?ysclid=le5m23x4wv615822225
https://resh.edu.ru/subject/28/8/?ysclid=le5m4kw5dr272622459
https://resh.edu.ru/subject/28/8/?ysclid=le5m4kw5dr272622459
https://uchi.ru/?ysclid=le5kqohow5382696558

Paznen 7. Dnekrpuueckue M MarHUTHBIC siBieHUS (37 u+31)

7.1. | Dnexrpuueckue 7 https://www.yaklass.ru/p/fizika/8-

3apsbl. 3apsHKEHHbIE klass?ysclid=le5m23x4wv615822225

TeJa U ux

B3aMMOJICHCTBUE Puzuka - 8 kiace - Poccuiickas 3aeKTpoHHas
7.2 | locrosHubIi 20 wkosa (resh.edu.ru)

ANEKTPUYECKUIN TOK
7.3 | MaruuTHbIC SBICHUS 6 https://uchi.ru/?ysclid=le5kgohow5382696558
7.4 | DnexrpomarHuTHas 4

WHTYKITHSI
9 KJIACC
Ne | HaummeHnoBamwme Komnyect | Dnexrponnsie (1udpoBsie) 00pa3oBaTeNbHbIE PECYPCHI
n/m | pasaenoB U TEM BO 4acoB

OpOrpaMMBbl

Paznen 8. Mexanudeckue siBinenus (40 u)

8.1. | Mexaunuueckoe 10 https://www.yaklass.ru/p/fizika/9-
JIBIDKEHUE U klass?ysclid=le5m2nwtvc195083231
CII0COOBI €r0
OIUCAHUSA https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz45
8.2. | BsaumopeiicTBue 20 9734213
TCJI
83 | 3axombI 10 https://uchi.ru/?ysclid=le5Skqohow5382696558
COXPaHEHUs

Paznen 9. Mexanndeckue kosnebaHus 1 BOJIHbI (15 u)

9.1. | Mexanuueckue 7 https://www.yaklass.ru/p/fizika/9-
KoJieOaHus klass?ysclid=leSm2nwitvc195083231
0.2 | Mexanndeckne 8
BOJIHBL 3BYK https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz45
9734213
https://uchi.ru/?ysclid=le5kgohow5382696558
Paznen 10. DnekTpoMarHuTHOE TOJIEe ¥ SJEKTPOMArHUTHBIE BOJHBI (6 U)
10. | DuekTpomMarHuT 6 https://www.yaklass.ru/p/fizika/9-
1 HOE TI0JIE U klass?ysclid=le5m2nwtvc195083231
AJIEKTPOMArHUT

HBIE BOJIHEI (6 1)

https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz45
9734213

https://uchi.ru/?ysclid=le5kgohow5382696558



https://www.yaklass.ru/p/fizika/8-klass?ysclid=le5m23x4wv615822225
https://www.yaklass.ru/p/fizika/8-klass?ysclid=le5m23x4wv615822225
https://resh.edu.ru/subject/28/8/?ysclid=le5m4kw5dr272622459
https://resh.edu.ru/subject/28/8/?ysclid=le5m4kw5dr272622459
https://uchi.ru/?ysclid=le5kqohow5382696558
https://www.yaklass.ru/p/fizika/9-klass?ysclid=le5m2nwtvc195083231
https://www.yaklass.ru/p/fizika/9-klass?ysclid=le5m2nwtvc195083231
https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz459734213
https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz459734213
https://uchi.ru/?ysclid=le5kqohow5382696558
https://www.yaklass.ru/p/fizika/9-klass?ysclid=le5m2nwtvc195083231
https://www.yaklass.ru/p/fizika/9-klass?ysclid=le5m2nwtvc195083231
https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz459734213
https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz459734213
https://uchi.ru/?ysclid=le5kqohow5382696558
https://www.yaklass.ru/p/fizika/9-klass?ysclid=le5m2nwtvc195083231
https://www.yaklass.ru/p/fizika/9-klass?ysclid=le5m2nwtvc195083231
https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz459734213
https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz459734213
https://uchi.ru/?ysclid=le5kqohow5382696558

Paznen 11. CBeroBsie siBienus (15 1)

11. | 3akoHs 6 https://www.yaklass.ru/p/fizika/9-
1 pacrpoCTpaHeH klass?ysclid=le5m2nwtvc195083231
s CBCTA
11. | Jlubse u 6 https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz45
2 ONTHYECKUE 9734213
IPUOOPHI
11. | Pasnoxenue 3 https://uchi.ru/?ysclid=le5kgohow5382696558
3 0eJIoro cBeTa B
CIIEKTP
Paznen 12. KanToBsie siBiaeHus (17 1)
12. | Hcmyckanue u 4 https://www.yaklass.ru/p/fizika/9-
1 MOTJIOIICHHE klass?ysclid=le5m2nwtvc195083231
CB€Ta aTOMOM
12. | Crpoenue 6 https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz45
2 ATOMHOTO SiIpa 9734213
12. | Snepubie 7 https://uchi.ru/?ysclid=le5kqohow5382696558
3 peaKuuu

[ToBTOpHUTEIIEHO-0000IArOIIHIT MOIYIIB (9 )

13.
3

[ToBTOpUTENBHO
-0000maromui
MOAYJb

9

https://www.yaklass.ru/p/fizika/9-
klass?ysclid=le5m2nwtvc195083231

https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz45
9734213

https://uchi.ru/?ysclid=le5kqohow5382696558
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