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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha ypPOBHE OCHOBHOTO OOIIEro oOpa30oBaHHUS COCTABJICHA HAa OCHOBE
MOJIOKEHUH W TpeOOBaHMI K pe3ysibTaTaM OCBOCHMsI Ha 0a30BOM YPOBHE OCHOBHOW 0OOpa3oBaTEIbHOU
nporpammsbl, npencrasieHHbix B PI'OC OO0, a Ttakke ¢ ydérom (enepaibHOM paboyeil mporpamMmmbl
BocnuTanus u Konnenuuu npenogaBanus yueOHoro npeamera «dusukay.

Conepxanuie TporpaMMbl 10 (HU3UMKE HAMPaBICHO Ha (OPMHUPOBAHHE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH O0YyYaroIIMXCsl M OPTaHU3aNI0 N3ydeHHs (U3MKU Ha JIEITeIbHOCTHOM OcHOBE. B mporpamme
1Mo (GU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro mpeamera B peanmsanuu tpeboBannii ®I'OC OO0 x
[UTAHUPYEMbIM JIMYHOCTHBIM U METAaIlPEIMETHBIM pe3yJibTaTaM O0y4YeHHs, a TaKXKe MEXKIPEIMETHbIE CBSI3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHusl.

[IporpamMMma 1o ¢u3rke ycTaHABIMUBAET paclpeesieHne yueOHoro Marepuana no rojgam odydenus (o
KJIaccaMm), IIpeylaraeT MPUMEPHYIO MOCIEI0BATENbHOCTh U3yUEHHS] TEM, OCHOBAaHHYIO HA JIOTUKE Pa3BUTHS
MPEMETHOTO COJIEPYKAHMS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00ydJaronxcs.

[Iporpamma mo ¢usuke paspaboTaHa C ILETbIO OKa3aHUS METOJAWYECKOH MOMOIIM YYUTETIO B
co3llaHuH paboUeil MPOrpamMMBbl 10 Y4eOHOMY MTPEIMETY.

Ouszuka ABISETCS CUCTEMOOOPa3YIOIIUM AJII €CTECTBEHHOHAYYHBIX YU€OHBIX MPEAMETOB, TOCKOJIBKY
(bu3nuecKre 3aKOHBI JIeKAaT B OCHOBE MTPOLIECCOB U SIBJICHUMN, U3y4aeMbIX XUMUEH, OMOIOTHEH, acTpOHOMHUEH
u ¢usznyueckoil reorpadueil, BHOCHUT BKJIaJ B ECTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEAOCTaBISICT
HauOojee sCHbIE OOpa3lbl NPUMEHEHUsS HAYYHOrO METOAa MO3HAHUS, TO €CTh CIoco0a MOIy4YeHUS
JIOCTOBEPHBIX 3HAHUN O MHpE.

OnHa W3 TIABHBIX 337a4 (PU3UUECKOr0 00pa3oBaHUS B CTPYKType oOmero oOpa3oBaHUS COCTOHT B
(GbopMHPOBaHNY €CTECTBEHHOHAYYHOW I'PaMOTHOCTH M MHTEpeca K HayKe y 00yJarommxcsl.

Wzyuenne ¢pusuku Ha 6a30BOM ypOBHE MPEAIOATaeT OBJIAZACHUE CICIYIOIUMU KOMIETEHTHOCTSMH,
XapaKTEepU3yIOIIUMU €CTECTBEHHOHAYUHYIO TPAaMOTHOCTb!

® Hay4YHO OOBSICHSTH SIBJICHUS,

® OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICOBAHMUS,

® UHTEPIPETUPOBATh JAHHBIE U MCIIOIb30BaTh HAYUHBIE I0KA3aTEIbCTBA JUIS MIOJTYUYEHHSI BBIBOIOB.

Ienn n3ydeHus (GU3MKKU HAa ypOBHE OCHOBHOrO 00IIero odpazoBaHMs ompeneneHsl B Konuenumun
npernojiaBaHus yueoHoro npeamera «Pusuka» B 00pa3zoBarenbHbIX opranuzanusax Poccuiickoit denepanumy,
peanu3yolmX OCHOBHBIE 00IIe0o0pa3oBaTeNbHbIe IPOrpaMMbl, YTBEpKAEHHOM pemenuem Koiterun
Munuctepctsa nipocBetnierus: Poccuiickoit @enepanun (mpotokon ot 3 nexadbps 2019 r. Ne [1K48H).

Henu usyvyenus ¢pusuku:

e @puoOpeTeHHEe MHTEpeca M CTpPeMJIeHHs OOYydalolmMXCsi K HayYHOMY HW3YYEHHIO IPUPOJBI,

pa3BUTHE UX MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE MPEACTABICHUI O Hay4YHOM METOJIe MO3HaHUS U (OPMUPOBAaHHE HCCIIEI0BATEILCKOTO
OTHOILIEHHUS K OKPYXaIOLIUM SIBIICHUSM;

e (opmHupoBaHHE HAyYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3ydyeHUs OCHOB CTPOEHUS MaTepuu U
(byHIaMEHTAIbHBIX 3aKOHOB (DH3HUKH;

e (opmupoBaHuE MpeACTaBICHUI O POIM (QU3MKK A Pa3BUTHUS APYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIA;

e pa3BUTHE TNPEJCTABICHUN O BO3MOXKHBIX cdepax Oyayuied npodeccuoHanbHON NeATelbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JlajbHeieMy 00y4eHHIO B 3TOM HallpaBIeHUH.

JlocTukeHne 3THX LeJell MmporpaMMbl MO (QU3MKE Ha YpOBHE OCHOBHOIO O0IIEro oOpa3oBaHUs
o0ecreyrBaeTcs pelIeHrueM CIeyoIuX 3a4ay:

e TMpuOOpeTeHHE 3HAHUI O JIUCKPETHOM CTPOCHMM BEIIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,

ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



e puoOpeTeHHE YMEHUW OIUCHIBATh U OOBSACHATH (U3MUYECKUE SBJICHHUS C HCIOIH30BAHUEM
IIOJIyYCHHBIX 3HAHUM;

® OCBOCHHE METOJIOB DEIICHUS MPOCTEHIIMX pPACYETHBIX 3a7ad C HUCHOJIb30BaHUEM (HHU3HUECKUX
MOJIEeTICH, TBOPUYECKUX M MPAKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUH HAOIIOAATH MPUPOJIHBIC SBJICHUS U BBINOIHITH OMbBITHI, TAOOpAaTOPHBIE PAOOTHI
Y DKCIIEPUMEHTAIBHBIC UCCIIEAOBAHUS C UCTIOIB30BAaHUEM H3MEPUTEIHHBIX IPUOOPOB;

® OCBOCHHE NMPUEMOB pabOTHI ¢ HHPOPMAIUEH PU3NYECKOTO COepKaHus, BKIt0Yasi HHPOPMAIUIO O
COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHAJIU3 U KPUTHYECKOE OlIeHHBaHKE NH(POpMAIUY;

® 3HAKOMCTBO cO cdepamMu NPoPeCcCHOHANBHON AEATEIbHOCTH, CBSI3aHHBIMH C (U3HUKOWH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (DU3MUECKOI HAYKH.

Ha u3ydenue ¢usuku (6a30BbIli YPOBEHB) Ha YPOBHE OCHOBHOT'O 00IIIEro 0Opa30BaHUS OTBOJIUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heleno), B 8 kinacce — 68 yacoB (2 yaca B HelleN0), B 9 kiacce
— 102 yaca (3 yaca B HeJeINIO).

[Ipennaraemeiii B mporpamMme Mo (U3MKE TEpeUYeHb JIAOOPATOPHBIX PAOOT W OIBITOB HOCHT
PEKOMEHIaTeIbHBIA XapaKTep, YYUTENb JIEaeT BBHIOOP IMpOBeAeHUs Tab0paTOPHBIX PabOT M OMBITOB C
y49éTOM HMHIUBUIYaIbHBIX OCOOCHHOCTEH OOyJarommxcs, CIHCKAa OSKCICPUMEHTAIBHBIX —3aJaHHi,
npearaéMbix B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO dK3aMeHa 1o (hU3HKeE.

COJEP/KAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUPA.

dusnka — Hayka o mpupoje. SABiaeHus npupoabl. GU3NUECKUE SBJICHHS: MEXaHUUYECKHE, TEIUIOBBIE,
AIEKTPUYECKHE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

Ousnyeckue BenuuuHbl. M3mepenue ¢usmueckux enuuuH. Dusnueckue npudbopsl. [lorpemHocts
n3MepeHuil. MexayHapoaHasi CucTeMa eIMHUII.

Kak ¢wusuka u apyrue ecrecTBEHHbIE HAyKH H3y4alOT MPUPOAY. EcTecTBeHHOHAy4YHBIH METO
MO3HAHUS: HAOOIeHNE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBIKEHUE THIIOTE3, IKCIIEPUMEHT IO MPOBEPKE
TUN0TE3, 00BICHEHNE HA0MI0JaeMOT0 siBlieHus. Onucanne PU3nIecKux sBICHUM C TIOMOIIBIO MOJIEeTEH.

Jemoncmpayuu.

1. Mexanudeckue, TEIUIOBbBIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHHS.

2. ®usnueckue npuOOPHI U MpoLEeaypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U IIU(PPOBBIM IPUOOPOM.

Jlabopamopuwvie pabomol u onvimel.

Omnpenenenue 1EHBI JeNEHUs MIKAIbI K3MEPUTEIHHOTO MpHOopa.

N3mepenune paccTosHUM.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Omnpeznenenue pa3MepoB MajbIX TeJ.

N3mepenne Temmneparypsl MPU TOMOIIN KUIKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEPATYPHI.

AR

[IpoBeneHne uccienoBaHus MO TPOBEPKE TUIIOTE3BI: JAITBHOCTH MOJETA IIapUKa, MYIMIEHHOTO
TOPU30HTAIILHO, TEM OoJIbllIe, YeM OOoJIbIle BBICOTA ITYCKa.

Pasznea 2. [lepBoHayanbHbIe CBEJCHUA 0 CTPOCHUHU BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, MX pa3Mmepbl. ONbITHI, JI0KA3bIBAIOLIME JIUCKPETHOE
CTPOEHHE BEILECTBA.

JIBrkeHnue uactull BemiecTBa. CBs3b CKOPOCTH JBMXKEHUSI YacTHI[ ¢ Temreparypoi. bpoyHoBckoe
neuxkenne, 1uddys3us. BzanmonelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHUE U OTTAIKHUBAHHE.



ArperaTtHble COCTOSIHUSI BEILIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAIIIUMYECKHUX) TEI.
B3anMocBs3p MeXly CBOMCTBAMH BEILLIECTB B PA3HBIX arperaTHhIX COCTOSHUSX U UX ATOMHOMOJIEKYIISIPHBIM
ctpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Jemoncmpayuu.

1. HabnroneHue OpOyHOBCKOTO JBUKCHHSI.

2. Hab6mronenue nuddysuu.

3. HabGmronenwue siBIeHUMN, OOBSICHSIOMINUXCS MPUTSIKCHUEM WM OTTAIKMBAHUEM YaCcTHIl BEIIECTBA.

Jlabopamopuusie pabomot u onvimel.

1. Omenka nuaMeTpa aToMa METOJIOM PSAIOB (C UCIOIb30BaHuEM GoTorpaduii).

2. OnbIThI 110 HAOIIOACHUIO TEIJIOBOTO PACHINPEHHUS Ia30B.

3. OmnbIThl 0 OOHAPYKEHUIO JEHUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Paznen 3. /IBukeHne u B3auMoieiicTBe TeJl.

Mexanuyeckoe aBwxkeHue. PaBHomepHoe u HepaBHOMepHOe JBrkeHHe. CkopocTh. Cpenusis
CKOPOCTb IPU HEPABHOMEPHOM JIBHKEHHUH. Pacuér myTu u BpeMEeHH JIBHXKCHHUSI.

SBnenue wHepiuu. 3aKOH HMHEpUHMH. B3aumonelcTBHe Tel Kak MNPUYMHA W3MEHEHHUS CKOPOCTU
NBUKeHUA Tesl. Macca kak Mepa nHepTHOCTH Tena. [InoTHocTh BemecTBa. CBsi3b MIIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IUHUIE 00bEMA BEIIECTBA.

Cuila Kak xapakTepucThka B3auMozeiicTBua Ten. Cumna ynpyroctu U 3akoH ['yka. 3mepenue cuibl ¢
MIOMOILbI0 TUHAMOMETpA. SIBJIEHHE TATOTEHUs U cuia TsbkecTH. Cuila TSKECTH Ha JIpYyrux IjaHerax. Bec
tena. HeBecomocTs. CroskeHHE CHWII, HAMPABICHHBIX MO OAHOW mpsimMoil. PaBHoxeicTByromas cui. Cuia
TpeHus. TpeHue CKOIBKEHUs U TPEHUE MTOKos. TpeHue B MpUpo/ie U TEXHUKE.

Jemoncmpayuu.

1. HabGmroaeHue MEXaHMYECKOTO JIBHKCHUS TEIIa.

2. H3mepeHne CKOpOCTH MPSIMOJIMHEHHOTO IBUYKECHUS.

3. HaOmroneHue sSBICHUS UHEPIUH.

4. HalGmroneHne u3MEHEHHUS! CKOPOCTH TTPH B3aMMOICHCTBHH TEJI.
5. CpaBHeHME MaccC MO B3aUMOJACHCTBUIO TEIl.

6. CnoxxeHue Cul, HallpaBJIEHHBIX MO OJJHOMN MPSIMOU.

Jlabopamopuvie pabomsl u onsimol.

1. Ompenernenne CKOPOCTH PAaBHOMEPHOTO JIBIDKECHUS (MIapuKa B JKHJIKOCTH, MOJEIH
AIEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).

2. Ormpenenenue cpeaHEl CKOPOCTU CKOJBKEHUs OpyCKa WY IIapUKa MO0 HAKJIOHHOW TIJIOCKOCTH.

et

Omnpenenenne IIOTHOCTU TBEPIOTO TENA.
4. OmnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh pacTsbkeHus  (nedopmanuu) TOPYKHHBI  OT
MIPUJIOKEHHOW CHJIBL.
5. OnbIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI TPEHHUS CKOJIbKEHUSI OT Beca Tejla U Xapakrepa
COINPUKACAIOLINXCS TOBEPXHOCTEN.

Paspnen 4. laBiieHue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

Hasnenne. CriocoObl yMEHbIIEHUS U yBEIUYCHUs JaBieHus. JlaBneHue ra3a. 3aBUCUMOCTb JaBJICHUS
raza or o0wpéma, Temrepatyphl. [lepenavya naBiaeHust TBEPABIMU TeIaMH, KUIKOCTSAMH W Ta3aMH. 3aKOH
[Mackans. [THeBMaTHuecKkue MalIMHBIL. 3aBUCUMOCTH JaBIEHUS KUJIKOCTH OT TIyOuHBL. ['MIpocraTudeckuii
napazaokc. Coobmiaromuecs cocyabl. [ mapaBanueckue MeXaHU3Mbl.

AtMmocdepa 3emnu u atmochepHoe naBieHue. [IpUUYMHBI CYIIECTBOBAHHS BO3AYIIHONH 000JIOYKHU
3emnu. OnbiT Toppuuemu. M3mepenue atMochepHOro MaBieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHHUS
OT BBICOTHI HaJl ypoBHEM Mopst. [IprOops! 115t n13MepeHust aTMOCPEepHOTO J1aBIEHUS.

JleficTBHE XHUIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX Tello. BrlTankuBaromias (apXumenoBa) CHIIA.
3akon Apxumena. [InaBanue ten. Bo3ayxoruiaBanue.



Jemoncmpayuu.

1. 3aBUCHUMOCTbH IaBJI€HUA ra3a OT TEMIIEPATYphI.

2. Ilepenauya naBieHUs )KUIKOCTHIO M Ta30M.

3. Coobmaromuecs cocyabl.

4. T'mapaBnudeckuil mpecc.

5. TlposiBaenue neicTBHs aTMOC(HEPHOTO JTABICHUSI.

6. 3aBHCHMOCTH BBITAIKHBAIONMICH CHJIBI OT 00BEMAa NOrPYKEHHOW YACTH Tela M IUIOTHOCTH
KHUJKOCTH.
PaBeHCTBO BBITAJIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue muiaBaHMs Tel: IUIABaHUE WM IOIPY)KEHHE TEII B 3aBUCHUMOCTH OT COOTHOLICHHMS

IJIOTHOCTEH TeJIa U )KUJIKOCTH.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH BECa TENA B BOAE OT 00bEMA MOTPYKEHHON B AKHUAKOCTh YaCTHU TeEJIA.
2. OmnpezeneHue BbITAJIKUBAIOLIEH CUIIbL, JEHCTBYIONIEH Ha TEJIO0, HOTPYKEHHOE B )KUJIKOCTb.
3. TlpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CHIIBI, ACHCTBYIOIIEH HA TEIO B )KUIAKOCTH, OT MAacChl
Tena.

4. OnbITbl, IEMOHCTPUPYIOIIUE 3aBHUCHUMOCTb BBITAJIKUBAIOIIECH CHJIBIL, NEHCTBYIOIIEH Ha TEIO B
AKHUJIKOCTH, OT 00bEMA MOrpyKEHHOM B KUIAKOCTb YaCTH TeJa U OT INIOTHOCTHU >KUKOCTH.

5. KoncrpynpoBanue apeoMerpa WJIM  KOHCTPYMPOBAaHUE JIOAKM UM ONpeAeieHue e
Irpy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MoHOCTDH. JHEprus.

Mexanuueckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBL: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTb. [IpaBmio paBHOBecHsI pblyara.
[IpumeHeHne mpaBwiIa paBHOBECHS phlyara K OJIOKy. «3omoToe mpaBmiio» Mexanukd. KIIJ[ mpocTeix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHHUKE.

Mexannueckass sHeprus. KuHetndeckas W noreHuuanpHas sHeprus. lIpeBpaiieHue ozxHoro Buia
MEXaHWUYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUS JHEPTHH B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimel.

1. Omnpenenenue paboOTbl CUJIBI TPEHHsI NPU PABHOMEPHOM JIBUJKEHUHU Tejla MO TOPU30HTAJIBHOU

ITOBEPXHOCTH.

2. HccnenoBaHue yciaoBHM paBHOBECHS pplyara.
N3mepenue KII/ HakJIIOHHOMN TUIOCKOCTH.

4. H3zyudeHue 3aKOHA COXPAHEHUS MEXAHUUYECKOM dHEPIUu.

bt

8 KJIACC
Pasznea 6. TemyioBbie sIBJEHHUS.
OCHOBHBIE TTOJIOKEHUSI MOJICKYJIIPHO-KMHETHYECKOM TEOPUH CTPOCHHMsI BeliecTBa. Macca U pa3mMepbl
aTOMOB U MOHGKYJ'I. OHI)ITI)I, HO}ITBep)K)IaIOHH/Ie OCHOBHBIC ITOJIOKCHU A MOHGKynﬂpHOKHHeTquCKOﬁ TeOpI/II/I.
Monenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSIHHM BemecTBa. Kpucrannuueckue u amophHbIe
tena. OOBSICHEHHE CBOWMCTB Tra3oB, XKHUAKOCTEH W TBEPABIX TEN HAa OCHOBE MOJIOKEHUW MOJEKYISIPHO-
KHUHETH4eCcKoi Teopuu. CMauynBaHWe U KaNWJUIPHBIE sIBJICHUS. TernoBoe paciiupeHue u cxxaTHe.
Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMKEHUS YacTUll. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHHUsT BHYTPEHHEH SHepruu: TeIulonepenada MU coBepuieHHe padoThl. Bujel
TETUTOTIEPEIavu: TEIJIONMPOBOHOCTD, KOHBEKITUS, U3ITyICHHE.



KonnyecTBo TemnoTel. YaenbHas TENMJIO0EMKOCTh BEIIECTBA. 1eMIO0O0OMEH M TEIIOBOE PAaBHOBECHE.
VYpaBuenue TteruioBoro Oananca. [lmaBrmeHune W OTBepAEeBaHHE KPUCTAIUTMYECKHUX BEIIECTB. Y IeTbHAs

TCIJI0Ta

mnaBneHus. [lapooOpa3zoBanne u KoHaeHcanusa. Mcmapenwe. Kumenume. VYnenpHas TermioTa

napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KHIICHUS OT aTMOC(HEPHOTO JaBICHHS.

Bnaxnocts Bo3ayXa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[Mpuntunsr pabdotel TeroBbix asurateneit KIIJ[ TemmoBoro asurarens. TemyoBble NBUTATENH U

3aIUTa OKPYKAKOIICH CPEIbI.
3aK0H COXpaHEHHUs U MIPEBPAIICHHS YHEPTUU B TEIJIOBBIX MTPOIIECCaAX.

Jemoncmpayuu.

1. HabGnroneHue OpOyHOBCKOTO JABUKCHUS.

2. Hab6mronenue nuddysuu.

3. Habmionenue siBIeHUI CMAauMBaHUs M KaWJUIPHBIX SBICHUH.
4. HaOmoaeHue TEerI0BOro PACIIUPEHUS TE.

5. VI3MeHeHUe NaBiCHUS raza Mpu U3MCHCHHH 00bEMa M HarPpEBAHUU WITH OXJIAXKICHUU.
6. IlpaBuna u3MepeHus TEMIEPATYpPHI.

7. Bupel Temonepeaaym.

8. OxuaxaeHue npu COBEPIICHUU PaOOTHI.

9. HarpeBanue npu coBepIIeHUN PaOOTHI BHEITHUMH CHIIAMH.
10. CpaBHEeHME TEIIIOEMKOCTEN pa3IMYHbBIX BELECTB.

11. HabnroneHve KUICHUS.

12. Habmroieare oCTOSIHCTBA TEMIIEPATYPhI IIPH TIIaBJICHUH.

13. Mopenu TenjIoBbIX ABUTATEICH.

Jlabopamopuvie pabomsl u onsimol.

M e

10.
11.
12.
13.

OnbITh IO OOHAPYXKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOIO IPUTSKEHUS.

OnbITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WX caxapa.

OmnbITH IO HAOIIOIEHUIO TETUIOBOTO PACHIMPEHHSI Fa30B, KUIKOCTEN 1 TBEPIBIX TeEll.
Omnpenenenue 1aBiaeHNs BO3AyXa B OasIOHE IINPHILIA.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHMS BO3/yXa OT €ro o0bEMa U HarpeBaHUs WU
OXJIQXKICHMUS.

[IpoBepka runoressl JMHEWHON 3aBUCHMOCTH JIJIMHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPUUYECKOI
TpyOKe OT TeMIepaTypsbl.

HaGntonenue uM3MeHeHUs BHYTpEHHEH SHEpruM Tejla B pe3yjbTare TeIulonepenadn U padboTbl
BHEIIHUX CHUIIL.

HccnenoBanue siBIeHUS TEIJIOOOMEHA NMPU CMEIINBAHUU XOJIOJHON U ropsiueil BOAbI.
OmnpeneneHue KONIMYECTBAa TEMJIOTHI, IOJYYEHHOIO BOJOM MNpH TEMI000OMEHE € HarpeTbiM
METAITNYECKUM LIUITUHAPOM.

Onpenenenne yaeapHON TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca UCIapeHus.

OrnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3AYyXa.

Onpenenenne ynenbHON TEIUIOTHI IIABJICHUS JIbJA.

Pa3nesa 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHS.
Onexrpuszanus Tena. J[Ba pona 3JIEKTpUYECKUX 3apsAAoB. B3aumoneicTBue 3apspKEHHBIX Tell. 3aKOH

KyJIOHa (SaBI/ICI/IMOCTL CHJIBI B3aMMOOCHCTBUS 3ApAKCHHBIX TCJI OT BCJIUMYHUHBI 3apA0B U PACCTOAHUA MCKIAY

TeIamu).

Onektpuueckoe mojne. Hanpsx€HHOCTh anekTpuyeckoro mois. [lpuHuun — cynepno3uiuu

ANEKTPUYECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu »snekTpudeckux 3apsiaoB. DJIEMEHTApHBIM dieKkTpudeckuil 3apsa. CTpoeHue aroma.
[TpoBOAHUKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHHUSA JJEKTPUYECKOrO0 TOKa. VICTOUHMKH MOCTOSIHHOTO
ToKa. JIeMcTBUSI 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XMMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUH TOK B
KHUJIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna Toka. DnekTpuueckoe HampspkeHue. CoOIpOTUBIEHHE IPOBOAHMKA.
VY aenpHOE cOnpOTUBIIEHUE BelecTBa. 3akoH Oma 11s yyactka nenu. [locienoBarenbHoe U napajuiebHOE
COEIMHEHHE MTPOBOTHUKOB.

Pabora w MomHOCTh dJeKTpuueckoro Toka. 3akoH Jlkoyms—JIeHna. DeKTpuYecKue Ienu Hu
MOTPeOUTENH IEKTPUUECKOl sHeprun B 0bITy. KopoTkoe 3aMbIkaHue.

[Tocrosinubie MarHuThl. B3aumoneiicTBHE MOCTOSHHBIX MarHUTOB. MarnutHoe mnojie. MarHuTtHoe
noJie 3eMJIM U €ro 3HaueHue Juid )Ku3HU Ha 3emuie. OnbIT Opcerena. MarHuTHOE 10JIe AIEKTPUYECKOTO TOKA.
[IpuMeHeHHe SIIEKTPOMArHUTOB B TexXHUKE. JlelicTBME MAarHUTHOTO IOJii Ha TPOBOJHUK C TOKOM.
DneKTpOoABUTaTEIb IOCTOSSHHOTO TOKA. Mcrionb30BaHKEe 3JEKTPOABUTATENEH B TEXHUUECKUX YCTPONCTBAX U
Ha TPaHCIOopTe.

Omnwitel Dapanes. SBnenue siexTpoMarHuTHON HHAYKIUU. [IpaBmiio JleHua. DnexTporenepaTop.
CrocoObpl  TONMy4eHUs] DJIEKTPUUYECKON SHEPruu. OJEKTPOCTAHLIMKM Ha BO300OHOBISIEMBIX MCTOYHHUKAX
SHEPTHUH.

Hemoncmpayuu.

DneKkTpu3aius Tel.

JIBa posia 2JIeKTpPUYECKUX 3apsI0B U B3aUMOJICHCTBHIE 3apsyKEHHBIX TEJl.
YCTpOUCTBO U JEHCTBHE AIEKTPOCKOIIA.

DnexTpocTaTHuecKas HHAYKIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsI/I0B.

[TpOBOAHUKY M TUAIEKTPUKH.

MonenpoBaHUE CUIIOBBIX JIMHUHN 3JIEKTPHUUECKOTO MOJIS.

e S A i

I cTOUHUKY TOCTOSTHHOT'O TOKA.
JlericTBUS 2IIEKTPUYECKOTO TOKA.

— O
o

. DIIEKTPUUECKUH TOK B )KHIKOCTH.

—_—
—_—

. I"'a30BBbIi1 pazps.

—_
\S]

. U3MepeHune cuiibl ToKa aMIepMeTpoM.

—_
W

. I/I3MepeHI/I€ QJICKTPHUYCCKOT'O HAITPSXKCHUA BOJIBbTMCTPOM.

[
N

. Peoctar u marasun COHpOTHBJ’IGHHfI.

. B3auMoaelicTBrue NOCTOSSHHBIX MarHUTOB.

. MOI[CJ'II/IpOBaHI/Ie HEBO3MOXHOCTH pa3JICJICHUS IIOJIOCOB MAIHUTA.
. MOI[CJ'II/IpOBaHI/Ie MarHUTHBIX OJIEH IIOCTOSHHBIX MAarHUTOB.

—_—
0 N O W

. OneIT Opcrena.

—_
\O

. MarautHoe nose Toka. DJIeKTPOMarHuT.

\®)
=)

. [lelicTBME€ MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

\S]
—_

. SHGKTpOJIBI/IFaTeJ'IB IIOCTOSHHOI'O TOKa.

N
N

. UccnienoBanue SBJIEHUS 2JIEKTPOMarHUTHOW NHIYKIIVH.

. Onpiter Dapanes.

. 3aBUCUMOCTb HalpaBJIeHUs MHIYKIMOHHOIO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHUS.
25. DNeKTporeHepaTop MOCTOSHHOTO TOKA.

[N N}
~ W

Jlabopamopuvie pabomol u onvimol.
1. OmnbIThI 10 HAOTIOACHUIO IEKTPU3ALNH T€I UHIYKIUEH U IPU COMPUKOCHOBEHHH.
2. HccnenoBaHue IEUCTBUS SJIEKTPUUECKOTO MMOJISA HA IPOBOJHUKH U TUAJIEKTPUKH.



COopka u mpoBepKa padoThl ANEKTPUIECKON IETH MTOCTOSTHHOTO TOKA.
W3mepeHue u peryIupoBaHne CHITBI TOKA.
W3mepeHue u peryarpoBaHue HApsHKSHUSI.

ok wWw

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOpa

U HaIpsKEHUS Ha pe3nCTope.

7. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIEKTPUUYECKOTO COIPOTUBIIEHUS IIPOBOJAHHMKA OT €ro0
JUIMHBI, IIJIOLIAAH [TONEPEYHOI0 CEYEHUs U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSOHKEHUM TMpPU MOCIEAOBATEILHOM COEIMHEHUU JBYX
PE3UCTOPOB.

9. IlpoBepka npaBuia Jisi CUIIBI TOKA MPU MapauieIbHOM COSTMHEHUHN PEe3UCTOPOB.

10. Onpenenenue paboThI IEKTPUUECKOTr0 TOKA, UIYIIETO Yepe3 Pe3rCTop.

11. Onpezenenrie MOUTHOCTH JIEKTPUUYECKOTO TOKA, BBIACISIEMOM Ha PE3UCTOPE.

12. ViccnenoBanne 3aBUCUMOCTH CHUJIbI TOKA, UTYILLETO YEPE3 JIAMIIOUKY, OT HAIIPSKEHUsI Ha HEll.

13. Onpenenenue KII/I narpeBarens.

14. ViccnenoBanre MarHUTHOTO B3aWMO/IEWCTBUS TOCTOSIHHBIX MarHuTOB.

15. V3yueHnue MarHuTHOTO TOJISI TIOCTOSIHHBIX MArHUTOB MPU UX 00bEIUHEHUH U Pa3AeICHUH.

16. VccnenoBanue AeMCTBUS SJEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITH, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aMMOICHCTBHS KaTyIIKU C TOKOM U MarHuTa
OT CHJIBI TOKA U HaIPaBJIEHUS TOKA B KaTYIIIKE.

18. M3yuenue neiicTBUS MarHUTHOT'O TOJISl HA IPOBOJHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue paboThl SJIEKTPOABUTATEIIS.

20. Usmepenne KII/] anexkrpoBUraTeibHON YCTaHOBKH.

21. OnbITEl MO KCCIEIOBAHUIO SIBICHUS 3JEKTPOMAarHUTHOM HMHIYKIMH: UCCIEAOBAHHUE HU3MEHEHMM

3HAYEHUS U HAIPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUs.

Mexannueckoe aBmxkeHue. MarepuanbHass Touka. Cucrema  orcuéra. OTHOCHTENBHOCTH
MEXaHUYECKOr0 JBH)KEHUA. PaBHOMEpHOE MpSIMOJIMHENHOE IBWXEHHE. HepaBHOMEpHOE MPSIMOIIMHENHOE
nBukeHue. CpeHsisi © MTHOBEHHAs: CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBH)KEHUU.

VYckopenue. PaBHoyckopeHHOE NpsMOIHEHOe BIkeHne. CBoOogHOE maienue. OnbiTel ["anmes.

PaBHOMepHOE nBUKEeHUE MO OKpykHOCTU. llepuon m uvacrora oOpamieHus. JluHeiiHas u yrioas
CKOpOCTH. LleHTpOoCTpEMHUTEIIBHOE YCKOPEHUE.

Ilepeeit 3akoH Hprorona. Bropoir 3axkoH Hsrorona. Tperunt 3akoH Hserorona. Ilpunnun
CYINEPIIO3HULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMsI: cuia TPEHUS CKOJIBKEHUS, CHJIa TPEHUS MOKOs, pyTHe
BUIbI TPECHHUSI.

Cuna Ts>KeCTH U 3aKOH BCEMUPHOTO TIATOTEHMsI. Y CKOpeHHE CBOOOIHOTO MajieHusl. JIBIKeHNE MIaHeT
Bokpyr CouHiia. [lepBas kocMuueckast CKOpocTb. HeBECOMOCTh U Meperpy3Ku.

PaBHOBecue wmartepuanbHOM TOukH. AOCONMIOTHO TBEpmoe Tenmo. PaBHOBecwe TBEpAOTO Tenma ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynec tena. M3meHeHne ummynbea. MMmynbe cuibl. 3aKOH COXpaHEHHs MMIYlbca. PeakTuBHOE
JBH)KEHUE.

Mexanunueckasi pabota U MoutHoOcTh. PabGora cui TskecTd, ynpyroctu, TpeHus. CBs3b SHEPruM U
pabotsl. IloreHnmanbHas SHEprusi Tena, MOAHITOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHuuanbHas 3Heprus
ckaroil mpyxuHsl. Kunernueckas sHeprusi. Teopema O KHHETHYECKOM JHEpPruu. 3aKOH COXpaHEHUS
MEXaHUYECKON YHEPTUN.



Jemoncmpayuu.

1.
2.

AR

o ©

10.
11.
12.
13.
14.
15.
16.

HabnroneHne MexaHMYeCcKOro ABMKEHHMsI TeJla OTHOCUTENBHO PAa3HbIX TEJl OTCUETA.

CpaBHeHue nyTed U TPAacKTOPUM IBMKCHHS OJHOTO M TOTO K€ Teld OTHOCHTEIBHO PA3HBIX TEJ
oTcuéra.

N3mepenne CKkopoCTH U YCKOPEHHUSI IPSAMOJIUHENHOTO JBUKEHUS.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKCHMUS.

Habnronenue nBHXeHUS Tela 10 OKPYKHOCTH.

HaOntoneHne mMexaHMUYECKUX SIBICHHMH, MPOMCXOASIIUX B cucreMe orcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS Tejla OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBI.

HaGntoneHue paBeHCTBa CHII IIPU B3aUMOJIEHCTBUY TE.

N3meneHune Beca Tena Ipu YCKOPEHHOM JIBUKCHUHU.

Ilepenava nmmysnbca Ipu B3aMMOEHCTBUU TEIL.

[IpeoOpa3oBanust 3HEPTUH MPH B3aUMOICHCTBHH Tell.

CoxpaHeHune UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMITyJIbCca IPU a0COJIFOTHO YIIPYIOM B3aUMOJCHCTBUU.

HaGntoneHne peakTUBHOTO IBUKEHMSL.

CoxpaHeHue MEXaHU4EeCKOH HEPrHH MPU CBOOOIHOM Ma/ICHHUH.

CoxpaHeHne MEXaHU4ECKON PHEPIUH NP IBUKEHUU TeJla M0 IeHCTBUEM IIPY>KUHBI.

Jlabopamopuvie pabomsl u onsimol.

1.

A SR

10.

11.

KoncrpynpoBanue Tpakta Juisi pasroHa W JajJbHEHIIEr0 PaBHOMEPHOIO JIBWKEHHUS IIAPUKA WU
TCICKKHU.

Omnpenenenue cpeiHel CKOPOCTU CKOJBXEHHsS OpycKa WM JABM)KEHUS IIapUKa 10 HAKJIOHHOMN
IIJIOCKOCTH.

Omnpenenenue ycKOpeHUs Tela NPy PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIOHHOM MIIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JABM)KEHUU 0€3 HayaIbHOMN
CKOPOCTH.

IIpoBepka rumoTesbl: €cli MPHU PAaBHOYCKOPEHHOM JBIMKEHUHU 0€3 HadalbHOH CKOPOCTH IyTH
OTHOCATCA KaK pAg HEYETHBIX YHuCCil, TO COOTBCTCTBYIOUIUC ITPOMECKYTKHU BPEMCHHU OJJUHAKOBBI.
HCCHGHOB&HHG 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBKCHUSA OT CUJIbI HOPMAJIBHOT'O JABJICHUS.
Omnpenenenne ko3P PUIIEHTa TPECHUS CKOTBKEHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CHJIBI TPEHUS NPU PAaBHOMEPHOM JABIMIKEHHHM Tejla 1O TOPU3OHTAIBHOMN
MOBEPXHOCTH.

Omnpenenenue pabOThI CHIIBI YIPYTOCTH MPH MOABEME Tpy3a C UCIOJIb30BAaHUEM HEIMOJIBUKHOTO U
MOJIBUKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHHUs SHEPTHUH.

Pa3znen 9. Mexannueckune KoJe0aHUA M BOJHBI.

KonebarenpHoe nBmwkeHrne. OCHOBHBIE XapaKTEPUCTUKHM KOJICOAHWM: MEPUOJ, YacTOTa, aMILIUTY/A.

Matematuueckuil U Npy>KUHHBIN MasTHUKH. [IpeBpanienue sHepruu npu KonedaTeIbHOM IBHKEHUU.

3aryxatomue KosebaHus. BoinyxknenHsle konebanus. Pesonanc. Mexannueckue BoJHbI. CBOHCTBa
MEXaHWUYECKUX BOJH. [IpononbHble U nonepeuHsle BOJIHBL. J[JIMHA BOIHBI U CKOPOCTH €€ PacIpOCTPaHEHMUS.
MexaHnuyecKkre BOJIHBI B TBEPAOM TeJl€, CEHCMUYECKUE BOJIHBL.

3BykK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1.
2.

Habmtonenue xosnebanuii Te moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.



HaGmronenre BEIHYKIEHHBIX KOJIEOAHUN U pe30HaHca.
PacripocTpaHeHre IPOOIBHBIX M ITONIEPEYHBIX BOJTH (HA MOJICIIH).
Ha0umtoieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTEHI.

ANl

AKyCTHYECKUI PE30HAHC.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenne 4acTOTHI U MEPHOAA KOIeOaHUH MaTeMaTHYECKOTO MasiTHUKA.

OmnpenesneHne 4acTOTHI ¥ MEPHOAA KOJIeOaHUH MPYKUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH NiepUoa KojJeOaHui MOIBEIICHHOTO K HUTH Ipy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIEpHUoa KojeOaHU NPYy>KMHHOTO MasiTHUKA OT Macchl rpys3a.
[IpoBepka HE3aBUCUMOCTH Mepuo/ia KoueOaHuil rpy3a, HOABEUICHHOTO K HUTH, OT Macchl Ipys3a.

AR

OnbITHI, AEMOHCTPUPYIOLIME 3aBUCUMOCTD IIEpHO/Ia KOJIeOAHN PYKUHHOIO MasiTHUKA OT MacChl
Ipy3a U )KECTKOCTHU MPYKHUHBI.

7. W3mepenue yckopeHUs: CBOOOHOTO Ta/ICHUS.

Pa3neua 10. D1eKTpOMarHuTHOE M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNeKTpOMarHuTHOE MoJie. DJIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3J1€KTpOMarHuTHeIX BOJH. Illkana
3JIEKTPOMArHUTHBIX BOJIH. McIoIb30BaHKE 3JIEKTPOMATrHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

OnexkTpoMarHutHas npupoja ceera. CkopocTh cBeTa. BoiHoBBIE cBOMCTBA cBeETa.

Hemoncmpayuu.

1. CaolicTBa 371€KTPOMAarHUTHBIX BOJIH.

2. BosnHOBbIE CBOICTBa CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. HM3ydeHue CBOMCTB AIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3nea 11. CBeToBbIe siBJICHUS.

JlyueBas mojnenb certa. Mcrounuku cBera. IlpsmonuHeiiHoe pacnpocTpaHeHHE CBETa. 3aTMEHHUS
Connna u Jlynsl. Otpaxenue cera. [Imockoe 3epkano. 3akOH OTpakeHUs CBETA.

IIpenomnenue cBera. 3akoH mnpesnomiieHHs cBeTa. [lolHOe BHYTpeHHEe OTpaKEHHE CBeTa.
Hcnonbp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.

JIunza. Xop mydeii B muH3e. OnTudeckas cucrema oToarnmnapaTa, MUKpOCKONa U Teneckona. [ 'ma3 kak
ONTHYECKas cucTeMa. bIn30pyKocTh U JalbHO30PKOCTb.

Paznoxxenne Oenoro ceera B cnekTp. Onbitel HploToHa. CrojkeHue CHIEKTPAJbHBIX IIBETOB.
Jucnepcus cera.

Jemoncmpayuu.

1. IlpsMonuHeitHOE pacpOCTPAHEHUE CBETA.

2. OrpaxeHue cBerTa.

3. Tomyuyenue n3o0pa’keHHii B INIOCKOM, BOTHYTOM H BBIIYKJIOM 3€pKajiax.
4. IlpenomieHue cBera.

5. Onruueckuii CBETOBO/.

6. Xom mydel B COOMpAFOIICH JIWH3E.

7. Xop iydel B paccenBarOLIEH JIMH3E.

8. Tlomydenne n300pakeHNH C TOMOIIBIO JINH3.

9. Tlpunuun aeiictBus (oToamnmapara, MUKPOCKOIA U TEIECKOTA.

10. Mopnens rnasa.

11. Paznoxxenue 6enoro cBeTa B CIIEKTP.

12. Tlonmyuenue 6e10ro cBETa MPH CI0KEHUH CBETA PA3HBIX 1IBETOB.
Jlabopamopuvie pabomsl u onsimol.

1. WccnenoBaHue 3aBUCUMOCTH YIJla OTPaKEHUs CBETOBOTO JIy4ya OT yIJia MaJeHusl.
2. V3yueHue XapakTEpUCTUK U300paKeHHS MPEIMETa B IJIOCKOM 3epKajle.



3. MHccrenoBanue 3aBUCUMOCTH yIJia MPEIOMIICHHSI CBETOBOTO JIyda OT yIJIa TaJcHHs Ha TPaHHIIC
«BO3yX—CTEKIIO.

[Tonyuenune n300pakeHMIA ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOILEH JTMH3BI.

OMnBITH IO PA3TIOKEHHUIO OEIOTO CBETA B CHEKTP.

OI1BITEI IO BOCIIpHATHUIO IBETA NMTPCAMETOB IIPU UX Ha6JHOI[eHI/II/I 4YCpe3 IBCTOBLIC (bI/IJ'IprBI.

N A

Pa3nen 12. KBanToBbIe siBJIEHUS.

OmnsiTel Pesepdopaa u mianerapuas Mmozens atoma. Mozens atoMa bopa. Micnyckanue u norsiouieHue
cBera aroMoM. KBaHThI. JInHeYaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uzinydenus. Ctpoenue aToMHOro sijpa. Hykionnas monensb
aToMHoOro spa. M3oronsl. PanuoaktuBHele npeBpamienus. [lepron nonypacnana arToMHBIX 11€p.

SnepHble peakiu. 3aKOHBI COXPAHEHUS 3apsIOBOIO U MAaCCOBOTO YHUCEN. DHEPIusl CBSI3U aTOMHBIX
sep. CBsi3b Macchbl M Hepruu. Peakiuu cuntes3a u aenenus saep. Mcrounuku sneprun CosHIa U 3BE37.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4YEHUN Ha )KUBbIC OPTaHU3MBI.

Jemoncmpayuu.

1. CnexTpsl U3IIy4eHHs U TNOTJIOLEHHUS.

2. CHekTpsl pa3IMYHbIX T'a30B.

3. CnekTp BoAopoa.

4. HabmoneHue TpekoB B kamepe Bunbcona.

5. Pabora cuérurka HOHU3UPYIOIUX U3TYyICHUH.

6. Peructpainus uzmydeHus MPUPOIHBIX MUHEPATIOB U TIPOYKTOB.

Jlabopamopuvie pabomol u onvimel.

1. Halmonenne CruTOMIHBIX U JIMHEHYATHIX CIIEKTPOB H3ITydSHHS.

2. MHccrnenoBanue TPEKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusim).

3. U3mepeHue paauoakTUBHOIO (OHA.

IHoBTOPHUTENHbHO-00001IAKO NI MOYJIb.

[ToBTOpUTENBEHO-0000IAONMI  MOAYIb TNpeAHA3HAYeH Uil CHUCTeMaTH3alMd U 0000IIeHHs
IPEMETHOTO CO/IEPIKAHUS U OIbITA JESITeIbHOCTH, TPUOOPETEHHOTO TP U3YUYEHUH BCEro Kypca (pU3UKH, a
TaKXKe JUIS TOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 5K3aMEHY IO (U3WKE s O0yJaromuxcs,
BBIOpABIINX ATOT yYEOHBIN MPEIMET.

[Tpu n3yueHnn JaHHOTO MOMYJISl PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI IESTEIbHOCTH, HA OCHOBE
KOTOPBIX 00€CreunBaeTcs JIOCTHIKCHHE NPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX PE3YJIbTaTOB
o0y4eHus, GpopMupyeTcs ecTeCTBEHHOHAy4Hasi TPaMOTHOCTb: OCBOCHHE HAYYHBIX METOJIOB MCCIIEOBAHUS
SBJICHUM NPUPOABI M TEXHUKH, OBJAJEHHUE YMEHUSMH OOBACHATh (PU3MUECKUE SIBICHUS, HPUMEHSSA
MOJTy4YEeHHbIE 3HAHUS, pelliaTh 3a/1a4ud, B TOM YHCJIe Kaue€CTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNHMATBHO JAEATENIBHOCTHBIA XapakTep [aHHOrO pasfesia peajln3yercs 3a Cu€T TOro, 4ro
00ydJaroImuecs BRITIOTHSIOT 3aJaHHsI, B KOTOPBIX UM MPeIaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHWU pAacro3HaBaTh M HAYYHO OOBSICHATH (DU3WUYECKHE SBICHUS B
OKpY’Karomiel pupoie U MOBCETHEBHOW KHU3HH;

WCITIOJIh30BaTh HAYYHBIE METOJBI MCCICIOBAHUS (U3UICCKUX SBICHUN, B TOM YHCIE ISl MPOBEPKH
TUIIOTE3 U MOJIYYEHUS! TEOPETUUECKUX BHIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBBI HauOojiee Ba)KHBIX JIOCTHXKEHMH COBPEMEHHBIX TEXHOJOTHH, Hampumep,
MPAKTUYECKOTO HCIIOJIb30BAaHMsI Pa3IMYHBIX MCTOYHHKOB PHEPTMU HAa OCHOBE 3aKOHA INPEBPAIICHUS U
COXpaHEHMs BCEX U3BECTHBIX BUJIOB YHEPIHUU.



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOTI'O OBHIETO OBPA3OBAHUA
N3yuenne ¢u3ukum Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHHS HANPABICHO Ha JOCTIKEHUE
JIMYHOCTHBIX, MCTAITPCAMETHLIX U IIPCAMCTHBIX O6pa3OBaTeJIBHBIX PE3YyJIbTATOB.
B pesynbrare nzydenus (Gpu3nKu Ha YpPOBHE OCHOBHOT'O 00IIET0 00pa3oBaHus y 00ydaromerocs 0yayt
c(OPMHPOBAHBI CIIEAYIONIUE TNIHOCTHBIEC PE3YJIbTATHl B YACTH:
1) naTpHOTHYECKOT0 BOCIIUTAHUS:
- IPOSIBJICHHUE UHTEpPEca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (PU3NYECKOI HAYKH;
- LIGHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(U3ZHUKOB;
2) rpaKJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJEHHH OOIIECTBEHHO 3HAYUMBIX U STHYECKHX IMPOOIIEM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JIOCTHKECHUN (PU3UKH;
- OCO3HAaHNEC BAXXHOCTHU MOPAJIbHO-3TUYCCKHUX ITPUHIHUIIOB B ACATCIIbHOCTU y‘IéHOFO;
3) 3cTeTH4YeCKOT0 BOCTIUTAHMS
- BOCIIPHSITHE SCTETUYECKUX KayecTB (PM3UUECKON HAyKu: €€ TapMOHHYHOTO IOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;
4) HIEHHOCTH HAYYHOI'0 IIO3HAHUS:
- OCO3HAaHHE ILIEHHOCTH (U3NYECKON HAyKM KaK MOIIHOTO WHCTPYMEHTA IO3HAHUS MHPA, OCHOBBI
pa3BUTHS TEXHOJIOTHIA, BaKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;
- pa3BUTHE HAYYHOU JTFOOO3HATEIHLHOCTH, HHTEPECA K HCCIICI0BATEIbCKON JCITCILHOCTH;
5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOIMOHAJIBLHOI0 0JIATONMOTY YN :
- OCO3HAHUE IIECHHOCTH 0E30MMacHOT0 00pa3a )KU3HU B COBPEMEHHOM TEXHOJOTHICCKOM MHpPE, BAXKHOCTH
npaBwJI 0E30MaCHOTO TOBEICHUS HA TPAHCIIOPTE, Ha JOpOrax, C OJJIEKTPUYCCKHMM H TEIJIOBBIM
000py/I0BaHHEM B JIOMAITHUX YCIOBUSX;
- chopMHUpOBaHHOCTH HaBbIKa pedIeKCHu, MPU3HAHKUE CBOETO IMpaBa Ha OMIMOKY M TAaKOro e MpaBa y
JIPYTOro 4eIoBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
- AaKTUBHOE Yy4yacTHe B pEIICHWHM TMPaKTUYECKUX 3a7ad (B paMKax ceMbd, 00pa3oBaTelbHOM
OpTraHW3aIfK, TOPo/Ia, Kpas) TEXHOJOTHYECKON M COIMAIbHOW HAIPABJICHHOCTH, TPEOYIOMIUX B TOM
yucie U PU3NIeCKnX 3HAHU;
- UHTEpEeC K MPAKTUYECKOMY H3yUEHUIO Mpodeccuii, CBI3aHHbIX C PU3NKOM;
7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:
- OpHUEHTallus Ha NMpUMEHEeHHe (U3MUECKUX 3HAHHWM ISl pelIeHHs 3aqad B OOJaCTH OKpY’Karolen
Cpe.Ibl, TUTAHUPOBAHHUSI TIOCTYIIKOB U OLIEHKH UX BO3MO>KHBIX TIOCTEACTBUMN JJII OKPYKAIOIICH Cpeibl;
- OCO3HaHMeE II00ATLHOTO XapaKTepa HIKOJIOTUYECKUX MPOOIeM U MyTel UX pPelieHus;
8) aganTanuu K M3MEHSIOUIMMCSH YCJIOBUSIM COUMAIBLHON U IPUPOIHON Cpeabl:
- MOTpeOHOCTh BO B3aWMOJEWCTBUM NPHU BHINOJHEHUH HCCIENOBAaHUN M TPOEKTOB (HU3HUECKON
HAIpaBJICHHOCTH, OTKPBITOCTD ONBITY U 3HAHUAM JIPYT'UX;
- IIOBBINICHUEC YPOBHA CBOEU KOMIIETEHTHOCTHU Uepe3 NPaKTUICCKYIO ACATCIbHOCTD,
- MOTpeOHOCTh B (OPMUPOBAHUU HOBBIX 3HAaHUH, B TOM 4Hcie (GOPMYyIHPOBATh UAECH, MOHSITHUS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHUSIX;
- oco3HaHMe e(UIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;
- IJTAHUPOBAHUE CBOETO Pa3BUTHUS B TPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUM;
- CTpeMJICHHE aHAIM3HPOBATh U BBIABISATH B3aUMOCBSI3U MPHUPOABI, OOIIECTBA M SKOHOMHKH, B TOM
YHCIIe C UCIOTb30BaHUEM (PH3UIECKUX 3HAHU;
- OLIEHKAa CBOUX JEWUCTBUH C y4ETOM BIUSHHUS Ha OKPYXKAIOIIYI0 Cpeny, BO3MOXHBIX TIJIOOATbHBIX
MMOCJIEACTBHUH.



METANIPEAMETHBIE PE3YJIbTATbBI
B pesynbrare ocBoeHUs mporpaMMbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Yy
oOyyarorerocsi Oyayt chopMHUpOBaHBI MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE MMO3HABATEIBHBIC

YHHUBEpCAJbHbIE  Yy4eOHBIC JEeHCTBUS, KOMMYHUKAaTHBHBIC YHHMBEpCAlbHBIC Y4eOHBIE JeHCTBUS,

peryJIsSTHBHBIC YHHUBEpPCAIbHBIC y4eOHbIC TEHCTBUSI.

Ilo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble JJoruuyeckue JelicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SBICHHN);

YCTaHABIMBATh CYIIECTBEHHBI TNPH3HAK KiIAacCH(UKAIMK, OCHOBAaHMS s OOOOWICHUS U
CpaBHEHUS,

BBIBISITH 3aKOHOMEPHOCTH W MPOTUBOPEYHMS B paccMaTpuBaeMbIX (akTaxX, MaHHBIX U
HaOJIIOICHUSAX, OTHOCSIIUXCS K (PU3UUECKUM SBICHUSIM;

BBIABJIATE NMPHUYHMHHO-CICACTBCHHBIC CBA3U IIPpU HU3YUCHUHA (1)I/I3I/I‘-I€CKI/IX SIBJICHUN W Iponeccos,
Jie7aTh BBIBOJIBI C MCIIOJIB30BAHUEM JIETyKTUBHBIX U MHIYKTUBHBIX YMO3AKJIIOYCHUI, BBIABUIATh
THITOTE3bI O B3aUMOCBSI3SIX (PM3MYECKUX BEITUYMH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pemeHus y4yeOHOM (u3nueckoil 3ajgaun  (CpaBHEHUE
HECKOJIBKMX BapUaHTOB pEIICHUs, BHIOOp HamOoOiee MOIXOMSANIEr0 C Y4ETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBrble ucciienoBaTeIbLCKUeE AeiCTBUA:

HCI0JIb30BaTh BOIPOCH! KaK MCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHUS;

MPOBOJIUTH 10 CaMOCTOSITETIHbHO COCTAaBICHHOMY IUIAHY OIBIT, HECIOXHBIA (u3muecKuii
9KCIIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHNE (PUZUUECKOTO SIBICHHUS;

OLICHMBATh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTh HMH(POpPMAIMIO, TOIYYECHHYIO B XOE
HCCIIEIOBaHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYITUPOBATH 000OIIEHUS W BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOJII0/IeHUs, OIIBITA, UCCIIEOBAHNS;

IIPOrHO3UPOBATh BO3MOXKHOE JalibHeHIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, @ TAKXKE BBIIBUraTh
MPENOI0KEHNs 00 UX Pa3BUTHH B HOBBIX YCJIOBUSAX M KOHTEKCTaX.

Padorta ¢ unopmanmeii:

IPUMEHATh Pa3InYHbIE METOJbI, MHCTPYMEHTHI M 3allpOoChl MPHU MOKMCKEe U 0TOOpe MH(pOpMaIH
WIN JAHHBIX ¢ Y4ETOM MpeATIokKEeHHOH yueOHoH pu3nueckoii 3ajauu;

aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPNPETHUPOBATH MH(GOPMAILUIO Pa3IMYHBIX BHUJOB U
¢bopM npencTaBieHus;

CaMOCTOSITEIbHO ~ BbIOMpaTh  ONTUMalbHYIO  (QopMy  TMpejacTaBieHuss UHOpManuu U
WUTIOCTPUPOBATH PEllIaeMble 3a/1a4l HECIOKHBIMU CXEMaMH, JruarpaMMaMu, UHON TpaduKoi U ux
KOMOWHAIMSIMH.

KoMmyHukaTHBHBIC yHHBepcaabHbIe y4eOHbIE JeHCTBHUSA:

B XoJe OOCyXaeHHs y4eOHOro maTepuaia, pe3yiabTaToB J1abOpaTOpPHBIX pabOT W TPOEKTOB
3a/laBaTh BOMNPOCHI MO CYIIECTBY OOCYKTaeMOW TEeMbl M BBICKA3bIBaTh HWJCH, HAIlCJICHHBIE Ha
pelIeHre 3a1a41 U ToJIIepKaHKe 0J1arokenaTeTbHOCTH OOIIEHUS;

COIMOCTABJIAATL CBOM CYXACHHUA C CYXIACHUAMH JOPYrux YYaCTHHKOB JuUaliora, O6H3py>I(I/IBaTB
pa3IM4Me U CXOJICTBO MO3UIIMIA;

BBIPpAXAaTh CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

MyOJIMYHO TMPEACTaBIATh PE3YNbTAaThl BHIMOTHEHHOTO (DU3MUYECKOTO OMNBITa (IKCIEPUMEHTA,
WCCTIE0OBAHUS, TIPOSKTA);



MOHUMAThH M MCIOIh30BaTh MPEUMYIIIECTBA KOMAaHTHOW ¥ MHAUBHIYaIbHOW paOOTHI IPH PEIICHUH
KOHKpETHOU (hU3MUECKOil mpoOIeMBbL;

MPUHUMATH IEJIM COBMECTHOM NEATEThbHOCTH, OPTaHW30BBIBATH ACHCTBHUSA MO €€ JOCTHIKEHUIO:
pacmpeenaTh poiiu, 00CYXAATh MPOLECCHl M PE3yIbTaThl COBMECTHOM paboThI, 000011aTh MHEHUS
HECKOIBKUX JIFO/ICH;

BBITIOJTHSATH CBOIO 4acTh PabOThI, JOCTUTAsI KAYECTBEHHOTO Pe3ysIbTaTa 10 CBOEMY HAIIPABJICHUIO
KOOPJIUHUPYS CBOU JACHCTBHSI C PYTUMHU WICHAMHU KOMAH]IbI;

OLICHMBATh KA4yeCTBO CBOEro BKJIaga B OOMMNA MPOAYKT MO KPUTEPUSM, CaAMOCTOSATEIBHO
chOpMYyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerHﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA
CaMoopranmauuﬂ:

BBIBIAITE TPOOJIEMBI B OJKM3HEHHBIX M Y4YEOHBIX CHTYalUsX, TPEOYIOIIMX ISl pelIeHUs
(bu3NIeCKUX 3HAHUH;

OPHMEHTHPOBAThCA B PA3IMYHBIX MOAXOJAX NPHUHATHA PEIICHWH (MHIMBHIyalbHOE, HMPUHSITHE
peLIeHus B IpyIIe, IPUHATHE PELICHUH IPYIIION);

CaMOCTOSITENILHO COCTABIIATh aITOPUTM pPeIIeHHs ((U3MYEeCKOr 3aJauul HIIH TUIaHa UCCIIEIOBAHUS C
y4ETOM MMEIOIINXCSl PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MpeIaracMble
BapUaHTHI PELICHUIT;

Je7aTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, IMOIMOHAJbHbII HHTEJJIEKT:

JaBaTh a/IEKBATHYIO OIICHKY CHTYalllu M MpeiaraTh IuiaH e€ N3MEHEHHS;

OOBSICHATh TPUYMHBI JOCTIKEHHS (HEIOCTM)KECHUS) PE3yIbTAaTOB JESTEIBHOCTH, JaBaTh OLECHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JIESATEIBHOCTh (B TOM 4YHCIE€ B XOJ BBIIOJHEHUS (DUIUYECKOTO
WCCIIC/IOBAHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENHCTB, M3MEHHBIIUXCS CUTYaIlUi,
YCTaHOBJICHHBIX OIIUOOK, BOSHUKIINX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LN U YCIOBUIM;

CTaBUTh ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCHUHM Ha Hay4yHYIO TeMY,
MIOHMMaTh MOTHUBBI, HAMEPEHHUSI U JIOTUKY IPYTOro;

MPHU3HABATh CBOE MPABO HA OMIMOKY MU pemieHHH (PU3UIECKUX 33734 WIA B YTBEPKACHUAX HA
Hay4HbIE TEMBbI U TAKOE € MPaBo APYTroro.

NPEJMETHBIE PE3YJIbTATBI
K koH1y o0ydeHus B 7 KJjacce MpeIMETHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)aTb
C()OPMHUPOBAHHOCTD y OOYHAIOIUXCS YMEHUI:

WCIONIb30BaTh TOHATHUS: (PU3MYECKHE M XUMHUYECKHE SBIICHUs, HAONMIOJEHUE, SKCIIEPUMEHT,
MOJIeTIb, TUIIOTE3a, CAUHUIBI (PU3NYECKUX BEIWYHH, aTOM, MOJEKYJNa, arperarHble COCTOSHHUS
BemecTBa (TBEpPAOE, KHUAKOE, Ta3000pa3HOE), MEXaHMYECKOE JBIKEHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, TMPSAMOJIMHEHHOE), TPACKTOPHUsS, paBHOJCUCTBYIOIIAs CHila, jaedopmarius
(ympyras, acTU4ecKas ), HEBECOMOCTh, COOOIIAIOIITUECS COCY/IBI,

pasnuyath sBiieHus (quddy3us, TEIIOBOE IBIKEHHE YaCTHIl BEIIECTBA, PABHOMEPHOE JIBUKEHUE,
HCPAaBHOMCPHOC MIBWMIXCHHUE, HWHCPLUA, BSaHMOJIeﬁCTBPIe TCJI, pPaBHOBECHUC TBép)II)IX TSI C
3aKpEIUIEHHON OCBhIO BpalllEHHUs, Nepeaya JaBJIeHUs TBEPAbIMU TEIaMH, )KUIKOCTIMU M Ta3amu,
aTMoc(epHOe JIaBlicHUE, IJIaBaHUE TeJ, TPEBPAIICHNUS MEXaHUICCKOW YHEPTHH) TI0 OIMMUCAHUIO MX
XapaKTCPHBIX CBOICTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIINUX JaHHOC (bHSH‘IeCKOQ SIBJICHUE,



pacro3HaBaTh HPOSIBIIEHHE U3YYCHHBIX (PH3MUECKUX SIBICHUI B OKPYKAIOIIEM MHUpE, B TOM YHUCIIE
¢usnyeckue SBICHUS B MPHUPOJE: MPUMEPHI JABMKEHHS C PA3IMUYHBIMU CKOPOCTSIMHM B JKMBOH U
HEXHUBOW MpUpOJe, ACHCTBHE CHJIBI TPEHUS B MPHUPOAEC M TEXHUKE, BIHUSHHUE aTMOCHEPHOro
JIaBJICHUS Ha YKUBOM OpraHusM, IUIaBaHHE pbIO, pblYard B TeJie YelIOBEKa, MPHU 3TOM MEePEeBOAUTH
MIPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIICISAThH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) (PUINUECKUX
SIBJICHHI;

OIMCHIBATh U3yYCHHBIE CBOWMCTBA TeNl U (PU3MUECKHE SBICHUS, UCIIONIBb3Ys (PU3UUYECKUE BEIIUYMHBI
(macca, 00BEM, MIIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CUJIa YIPYTOCTH,
CHJIa TSDKECTH, BeC Tella, CHJla TpeHUs, JaBieHue (TBEPAOro Tena, >KUIKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIa, MeEXaHW4ecKas paboTa, MOIIHOCTh, IUICYO CHIIBI, MOMEHT CHIIBI,
KOA(PHUIHMEHT MOJIE3HOTO JeHCTBUS MEXaHU3MOB, KWHETUYECKast M IOTEHIMAIbHASL SHEPTHS), TIPH
OIMCAaHWU TPABUWIIBHO TPAKTOBATh (PU3UUYECKUN CMBICT MCIOJIb3yEMBIX BEJIHMUMH, UX 0003HAYCHUS
U eIUHHUIBI (PU3MUYECKUX BEIWYHMH, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOLIME MAHHYIO (DU3HUECKYIO
BEIMYUHY C JIPYTMMHU BEIHMYMHAMH, CTPOUTH T'paQUKU W3YUYEHHBIX 3aBUCHUMOCTEW (PHU3UUECKUX
BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tell, PU3MUECKUE SBJICHUS U MPOLIECCHI, UCIIOJb3YS IIPABUIIA CII0KEHUS
cul (B10JIb OJHOM MpsAMOit), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumesa, IpaBUIO paBHOBECUS
peuara (0J10Ka), «30JI0TO€ MPABHUIIO» MEXAHUKH, 3aKOH COXpPAHEHHS MEXaHHUYECKON SHEpruu, mpu
3TOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aHCHIBATH €r0 MATEMAaTUYECKOE BBIPAKEHHUE;
OOBSICHATh (PU3MUECKUE SIBJICHHUS, NMPOLECCHl W CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTYyallull MPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBISIBIATH MPUYMHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTH OOBsCHEHHE U3 1-2 JOrMuYecKWx WIaroB ¢ Omopoil Ha 1-2 H3y4EeHHBIX CBOICTBa
(bu3MYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THBIC 3a7a4d B 1—2 JEWCTBUS, HCIONB3YS 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIINE
¢bu3nuecKkre BENWYMHBI: Ha OCHOBE aHAJIM3a YCIOBHUS 33/1a4dl 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTABIATh (PU3NYECKHE BEIUYMHBI B (JOPMYJIBI U IPOBOJUTH PacuéThl, HAXOIUTh CIIPABOYHbIE
JaHHble, HEOOXOQMMbIE I peIleHUs 3a]ad, OLEHHMBATh PEATUCTHUYHOCTh MOJYYEHHOM
(bu3n4ecKoil BETMUUHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pELIMTh IPH IMOMOMIM (PU3UYECKHX METOAOB, B
ONMCaHUM HCCIIEAOBAHMs BBIIEIATH IPOBEpSIEMOe MpPEaNookKeHne (TUMoTe3y), pas3iuyarb U
MHTEPIPETHPOBATH MOJYYSHHBIH pe3yabTaT, HaX0UTh OUIMOKU B XOJI€ OIbITA, JIEJIaTh BBIBOABI IO
€ro pe3ynbTaram;

IIPOBOJIUTH OIBITHI 10 HAOMIOAEHUIO (U3MYECKUX SBICHUH WIM (PU3MUECKUX CBOMCTB TeIl:
(bopMyIMpOBaTh MpPOBEpsSEMbIE NPEANONOKEHUS, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO
000pyZI0BaHUs, 3aMUCHIBATH XO/1 ONbITa U OPMYJIMPOBATH BHIBOJIBI;

BBIMOJIHATE TpsIMBbIE M3MEPEHMs DPACCTOSHUS, BPEMEHH, Macchl Teja, O0bEMa, CHUJIBI H
TEMIIepaTypbl ¢ UCIOJIBb30BAaHUEM AHAJIOTOBBIX U IUQPPOBBIX MPUOOPOB, 3aUCHIBATh MMOKa3aHUS
puOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;

MPOBOJUTH HMCCJICIOBAHUE 3aBHUCHUMOCTH OJHOM (PU3WYECKON BEIWYMHBI OT JAPYrod ¢
UCIOJIb30BAHUEM TPSAMBIX M3MEPEHHH (3aBUCMMOCTH MYTH PAaBHOMEPHO ABMIKYIIETOCS Teia OT
BPEMEHHU JIBUKEHHUsSI Teja, CHUJIbl TPEHHMsI CKOJIbKEHHsS OT Beca Tejla, KadecTBa 00paboTKH
MIOBEPXHOCTEN TE€N M HE3aBUCUMOCTU CHJIBI TPEHMS OT IUIOLIAAW COINPUKOCHOBEHUS TEJ, CHIIBI
YIOPYTOCTH OT YATMHEHUS NPY>KUHBI, BBITAJTKUBAIOLIEH CHIIBI OT 00bEMa MOTPY>KEHHON YacTH Tefa
U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTU OT IJIOTHOCTH Teja, OT TIyOMHBI, HA KOTOPYIO
MOTPYXKEHO TEJI0, YCIOBUH IUIaBaHUS TeJl, YCIOBUM paBHOBECHS pblyara U OJIOKOB), y4acTBOBAaTh B
IUTAaHUPOBAHUM Y4eOHOTO MCCIIEIOBAHUS, COOUPATh YCTAaHOBKY M BBINOIHITH U3MEPEHUS, CIELysl



MPEUIOKEHHOMY IIJIaHy, (UKCUPOBATh pE3yJbTAaThl IOJYYEHHOW 3aBHCUMOCTH (U3NUICCKUX
BEIMYMH B BHUJC MPEUIOKECHHBIX TaONWI W TpaduKOB, JelaTh BBIBOABI IO pPE3yJIbTaTaMm
WCCIICIOBaHHS,

MPOBOJIUTh KOCBEHHBIC W3MEPEHUs (DU3MYCCKHX BEIWYMH (IUIOTHOCTH BEIECTBA JKUIKOCTH M
TBEPIIOTO TeNa, CHJIA TPEHHUsI CKOJBKEHHS, JaBIICHHE BO31yXa, BBITAJIKUBAIOIIAs CHIIA,
JEUCTBYOIIAs Ha MOTPYKEHHOE B KUAKOCTh TEJO, KO3()PHUIMEHT MMOJIE3HOT0 NEHCTBUS MPOCTHIX
MEXaHH3MOB), CJEeAys NPEIIOKCHHOW WHCTPYKIHUU: TPHU BBHIMOTHCHUH H3MEPEHUN coOupaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUYUCIISATH 3HAUEHUE HCKOMOM BETHYHHBI,

coOJro1aTh MpaBuiia TEXHUKK OE30IIaCHOCTH MU paboTe ¢ J1abopaTOpHBIM 00OPYI0BAHHEM;
YKa3bIBaTh TPUHIMIBI JIEHCTBHS TPUOOPOB W TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECS] COCYIbI, OapOMETp, phlvyar, MOJBMKHBIA W HETMOIBMKHBIA OJIOK,
HAKJIOHHAS TUIOCKOCTh;

XapaKTepU30BaTh MPHHIMIBI JCHCTBHUSI W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OIIOPO¥ HA WX OMUCAHUS (B TOM YHUCIIE: TIOAIIUITHUKH, YCTPOHCTBO BOJOIIPOBO/IA, THAPABINICCKHUIA
pecc, MaHOMETP, BBICOTOMED, MOPIIHEBOW HACOC, apeOMETP), MCIOJb3ysl 3HAHUS O CBOMCTBaX
(bU3NYECKUX SIBIICHUH U HEOOXOIMMbIe (PH3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAMUTH TMPUMEPHl (HAXOAUTh WHPOPMAIMIO O TPUMEpax) MPAKTHUYECKOTO HCIIOJIb30BAHHS
(bU3NYeCKUX 3HAHUHN B MOBCEIHEBHOM XU3HU JUIsl 00ecTieueHHs OE30IIaCHOCTH NIPU OOpAICHUH C
npubopaMH W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHCHHS 3/J0pPOBbS M COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIICH Cpe/ie;

OCYIIECTBISATH OTOOP HMCTOYHMKOB WH(pOpManuu B VHTepHETe B COOTBETCTBUU C 3aJaHHBIM
MOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIONIMXCS 3HAHUA M IMYTEM CpPaBHEHHS Pa3IHMYHBIX
WUCTOYHHUKOB BBIICIATh MH(POPMAIUIO, KOTOPAs SIBJISCTCS NMPOTHBOPEYMBOW MM MOXET OBITh
HEJI0CTOBEPHOI;

UCIOJIB30BAaTh MPHU  BBINIOJHCHUU YUYEOHBIX 3aJaHWil  HAyYHO-TIOMYJSIPHYIO JIUTEPaTypy
(bU3MYECKOTO COJEep)KaHUs, CIPAaBOYHBIE MaTepHalbl, pecypchl ceTu VHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus WHGOpPMAIUKM M3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPaTKUE MUChMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHHKOB
nHpopManun (GpU3NIECKOro COoAEpKaHMsI, B TOM YHUCIIE MyOIUYHO JeNaTh KpaTKUe COOOIICHHS O
pe3ylibTaTaX MPOEKTOB WJIH Y4YeOHBIX HWCCICIOBAHUM, MPH STOM TPaMOTHO WCIOIb30BaTh
M3YYCHHBIN MOHATHHHBIN anmapat Kypca GU3HKH, COTIPOBOXKIAThH BRICTYILICHUE PE3CHTAITUCH;
MIPU BBITIOJTHEHUH Y4eOHBIX MPOEKTOB W HCCIEAOBAHUN paclpelessTh 00S3aHHOCTH B TPYIIE B
COOTBETCTBUHM C TIOCTAaBIEHHBIMU 3aJayaMHd, CIEAUTh 3a BBIIOJHEHHEM IIJIaHa JeHCTBHA,
QJICKBaTHO OIIGHWBAaTh COOCTBEHHBIH BKJIA] B  JICATEIBHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHUE, YUUTHIBAsI MHCHHE OKPYXKAIOIIUX.

K xoHny obydyenuss B 8 kjacce mpenMeTHbIE pe3ysbTaThl Ha 0a30BOM ypPOBHE JIOJKHBI OTpa)aThb
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUIA:

HCIIOJIB30BATh IMOHATHA: MAacCa U pa3MEPbl MOJICKYJI, TCIDIOBOC IBUKCHHE aTOMOB H MOJICKYII,
arperaTHbI€ COCTOAHHA BEIICCTBA, KPUCTALNIMYCCKHUE U aMop(bHHe TCIa, HaCI)IHIeHHIﬂf/'I n
HeHaCBIHIGHHBIfI map, BJIQAXXHOCTb BO34yXad, TCEMIICpAaTypda, BHYTPCHHAA OHEPIusd, TEIJIOBOI
JABHUIaTcClIb, SHCMCHTapHLIﬁ BHCKTpI/I‘-ICCKI/Iﬁ 3apsan, OSJICKTPUYCCKOC TII0JIC, IIPOBOAHUKU U
AUIJICKTPUKH, IMOCTOSTHHBIM BHCKTpI/I‘{CCKI/Iﬁ TOK, MAaIrHuTHOC ITO0JIC;

pas3inyaTtb ABJICHUA (TGHJ’IOBOC paCiup€HUEC U CXKATHUEC, TCIJIONCpECaada, TCIIJIOBOC PaBHOBECHC,
CMauUMBAaHHUEC, KAIMWJIJIAPHBIC SBJIICHUSA, HCIIAPCHHUE, KOHACHCALHWA, INIABJICHUC, KpHUCTAIJIM3alus
(OTBep,Z[CBaHI/IC), KHIICHHUEC, TCIUIoNCpeaada (TCHHOHpOBOHHOCTB, KOHBCKIIHA, I/ISJIy‘-IeHI/IC),



UIEKTpU3alMs TeJl, B3aUMOJECHCTBUE 3apsAlOB, ACHCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHME, B3aUMOJECHCTBHE MAarHUTOB, JEHCTBHME MArHUTHOIO IOJS HA NMPOBOAHHUK C TOKOM,
JIEKTPOMArHuTHAasE MHIAYKLHUSA) MO OMMCAHUIO MX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3UYECKOE SIBIICHUE,

pacro3HaBaTh IPOSIBICHUE U3YYCHHBIX (PU3UUECKUX SIBICHUI B OKPYXKAIOIIEM MUPE, B TOM YHCIIe
¢busnyeckue SBIEHUS B IPUPOJAE: IOBEPXHOCTHOE HATSIKEHHE M KalWUIIpHBbIC SBICHHUS B
pUpoOJe, KPUCTALIBI B mpupoje, u3iaydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3BI,
oOpa3oBaHMe POCHI, TyMaHa, WHEsI, CHEera, SJIEKTPUUECKUE SBJICHUS B aTMOc]epe, FIEKTPHIECTBO
KHUBBIX OPraHU3MOB, MArHUTHOE TI0JI€ 3eMJIH, Apeiid MOIM0COB, POIb MATHUTHOTO TOJIS JUTS KU3HH
Ha 3emiie, MOJISIPHOE CHSIHUE, TIPU ATOM NEPEBOIUTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBIACTATD
CYIIECTBEHHbIE CBOIMCTBA (IpU3HAKN) (PU3MUECKUX SBIECHUM;

OIMCHIBATh U3YYECHHBIC CBOMCTBA TN U (PU3NUECKUE SIBIICHUS, UCTIONB3Ys (PHU3NUECKUE BETHUUHBI
(TemnepaTypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIUIOTHI, yJeNbHasl TEIUIOEMKOCTh BEIECTBA,
yJelbHas TEIIIOTa IJIaBJICHHs, YAeIbHAs TEIUIOTa MapooOpa3oBaHus, yAeabHas TeII0Ta CrOpaHus
TOIUINBA, KOA(Q@UIMEHT I0JIE3HOTO JEHCTBUSA TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAs BJIAKHOCTh
BO3/yXa, JJIEKTPUUECKUH 3apsj, cujla TOKa, 3JIEKTPUYECKOE HalpsHKeHUE, CONpPOTHBIICHUE
IIPOBOJIHUKA, YJEJIbHOE COIPOTUBIIEHUE BELIECTBA, pad0oTa M MOILIHOCTh 3JIEKTPUUECKOr0 TOKA),
IIPU ONKCAHUM NIPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICI MCIIOJIb3YEMbIX BETUYMH, 0003HAUCHHUS
U eIUHHUIBI (PU3MUYECKUX BEIWYHMH, HAXOMUTHh (OPMYJIBI, CBS3BIBAIOUINE MAAHHYIO (DU3HUECKYIO
BEIMYMHY C JPYTMMHU BEIHMYMHAMH, CTPOUTH T'padMKH HM3YYEHHBIX 3aBUCUMOCTEH (U3NIECKUX
BEJIMYHH;

XapaKTepu3oBaTh CBOWMCTBA Tej, (U3MYECKHE SBICHMS U TPOLECCHI, MCIOJb3Ysl OCHOBHBIE
MIOJIOKEHHUST MOJIEKYJISIPHO-KMHETUYECKOM TEOPHH CTPOCHHUS BEIIECTBA, MPUHIUI CYMEPIIO3UITUH
mojie (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH Oma i y4dacTka I,
3akoH Jlxoyns—JIeHna, 3aKOH COXpaHEHUs! YHEPTUH, TIPH ATOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA U 3aIllUCBIBAaTh €0 MAaTEMaTHYECKOE BBIPA)KEHUE;

OOBSICHATh (DU3MYECKHE TPOLECCHl W CBOWMCTBA TN, B TOM YHCIE€ M B KOHTEKCTE CHUTYaIHid
MPAKTUKO-OPHEHTHPOBAHHOTO XapakTepa: BBIBIATH NPUYWHHO-CIEACTBEHHBIC CBSI3H, CTPOUTH
oOBsicHEHHE U3 1-2 JIOTMYecKuX IIaroB ¢ OMopod Ha 1—2 H3y4yeHHBIX CBOWCTBA (U3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a7a4d B 2—3 JCUCTBUS, HCIONB3YS 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIINE
¢u3nyecKkue BENWYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHS 3aJlayd 3allMChIBaTh KPAaTKOE YCJIOBHE,
BBISIBJIATh HEJOCTAaTOK J@HHBIX Ui peIleHUs 3ajadd, BbIOMpaTh 3aKOHBI U  (OPMYIIBI,
HEoOXoAUMBIe Il €€ pellleHHs, MPOBOAUTh pPacuyéThl M CPAaBHUBATh IOJYYEHHOE 3HAUYEHUE
($u3n4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh TPOOJEMBI, KOTOPBIE MOXKHO PpEIIMTh TPH IOMOIINA (QHU3MUYECKUX METOIOB,
UCTOJb3ysl OIUCAaHHWE MCCIEeOBAHUS, BBLACIATh MPOBEpAEMOE TMPEANON0KEHUE, OLIEHUBAThH
MPAaBUIBLHOCTD MOPSKA IPOBEACHUS UCCIIET0BaHMS, AeIaTh BEIBOIbI;

MPOBOJIUTH OMBITHI 10 HAOIIOMCHUIO (PH3MYECKUX SBICHUH WM (QU3UIECKUX CBOWCTB TeI
(KanuJUIApHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHHs BO3yXa OT ero 00b&mMa, TeMIeparypbl, CKOPOCTH
mporecca OCTHIBAHHMS W HAarpeBaHUs IPH U3IYYEHUH OT I[BeTa M3Jydvarolied (MOTJIOIaroei)
MOBEPXHOCTH, CKOPOCTb HCHAPEHHUs BOJBI OT TEMIIEPaTypbl JKUIAKOCTH M IUIOMAAU e
MOBEPXHOCTH, 3JIEKTPU3AIMA Te1 U B3aUMOJICHCTBHE IIEKTPUUYECKHX 3apsiOB, B3aUMOJEHCTBHE
MOCTOSTHHBIX MAarHWTOB, BH3YalIM3alldsi MAarHUTHBIX TIIOJIEH TTOCTOSHHBIX MarHUTOB, JIEHCTBUS
MarHUTHOTO TIONII HAa TPOBOJAHWUK C TOKOM, CBOHCTBA DJJIEKTPOMAarHWTa, CBOWCTBA
AJIEKTPOABHUTATENSl MOCTOSTHHOTO TOKa): (OPMYIMPOBaTH MpPOBEPSIEMbIC  TPEAIIOIOKEHHUS,



coOMpaTb YCTaHOBKY M3 MpPEIIOKEHHOr0 O00OpylOBaHMs, ONUCBIBaTh XOJA ONbITA U
(opMyIMpPOBATH BBIBOABI;

BBITIOJHATD NPSIMbIE U3MEPEHUS TEMIIEPATyphl, OTHOCUTEIBHON BIa)KHOCTH BO3/yXa, CHJIBI TOKa,
HaNpsDKeHUs C MCIIOJb30BAaHMEM aHAJOIOBBIX NPUOOPOB M JAaTYMKOB (PU3UYECKUX BEIMYUH,
CpaBHUBATh PE3YJIbTATHl H3MEPEHUH C YUETOM 3a/1aHHON aOCOIIOTHON MOIPEIIHOCTH;

MPOBOANTHh HCCIEAOBAaHWE 3aBUCHUMOCTH OJIHOW (U3WYECKOW BEIUYMHBI OT JPYrod ¢
HCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH COIPOTHUBIIEHUS NIPOBOJHUKA OT €ro JJIHHBI,
IJIOLIA/INA NTOIIEPEYHOr0 CEYEHMsSI M YACIBHOTO CONIPOTHUBIICHUS BELIECTBA IPOBOIHUKA, CUJIBI TOKA,
UIYUIETO Yepe3 MPOBOJHUK, OT HAIIPSDKEHUS HA IPOBOJHUKE, UCCIIENIOBAHUE ITOCIIEN0BATEIBLHOTO
U TapaJuIeIbHOTO COCMHEHUI MPOBOJIHUKOB): TUNIAHUPOBATH HCCIIEI0OBAHNE, COOMPATh YCTAaHOBKY
Y BBITIOJIHATH U3MEPEHHUS, CIEAYS IPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yNIbTaThl MOITYYEHHON
3aBHCUMOCTH B BUJIE TaOJIUI] U TpapUKOB, ATaTh BEIBOBI IO PE3YJIbTaTaM HUCCIICAOBAHMS;
IIPOBOJIUTh KOCBEHHbIE H3MEPEHUs (U3MUECKUX BeNIWYMH (yAelabHas TEIIOEMKOCTb BEIIECTBa,
COIIPOTHBJIEHUE IIPOBOJHMKA, paboTa M MOLIHOCTh 3JIEKTPUYECKOr0 TOKA): IUIAHUPOBATH
U3MEpeHus, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIENysl IPEIIOKEHHOW HMHCTPYKLUUHU, U
BBIUUCIIATH 3HAUEHNUE BEIUUUHBI,

co0Jr01aTh MpaBUiIa TEXHUKU OE30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYy10BAHUEM;
XapaKTepu30BaTh NPUHLMIIBI JIEHCTBUS M3YYEHHBIX HPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢
OIOPOi Ha UX OMMCAHU (B TOM YHCIIE: CHCTeMa OTOIJIEHUs JJOMOB, TUTPOMETP, MapoBasi TypOuHa,
amIepMeTp, BOJBTMETpP, CUETUMK 3JIEKTPHUUECKOW 3HEPruH, 3JIEKTPOOCBETHTEIbHbIE MPUOOPSI,
HarpeBaTeNbHbIE JIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUE MTPEAOXPAHUTEINHN, JIEKTPOMATHUT,
AJIEKTPOJBHUTATENb MMOCTOSTHHOTO TOKA), MCIIOJIB3YsI 3HAHHS O CBOMCTBAaX (PM3UYECKUX SIBICHUH M
HE00X0MMBbIC (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTblE TEXHUYECKHE YCTPOWCTBA M H3MEPUTENIbHbIE NMPHOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (>KUJKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTaTEIb
BHYTPEHHEI0 CrOopaHusi, AJIEKTPOCKOIN, PEOCTAT), COCTABIATH CXEMBbl JJIEKTPUYECKUX LENen C
MOCJIEZ0OBATENbHBIM W NApaUIEJIbHBIM  COEJAMHEHHUEM DJIEMEHTOB, pa3iuyas  YCIOBHBIE
0003HAYEHUS HIIEMEHTOB JIEKTPUUECKUX LIeTell;

MPUBOJUTH NPUMEPHI (HAXOAUTh HMH(OPMALKMIO O MPUMEpPax) MPAaKTHUYECKOrO HCIOIb30BaHUS
(u3MUecKrX 3HaAHUM B MOBCEHEBHOM JKM3HM Ul oOecriedeHusl 0€30IacHOCTH MpU OO0paleHUH C
npubopaMu M TEXHUUYECKHMHU YCTPOMCTBAMM, COXpPAHEHHS 370pOBbS U COOIIOACHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOILLEN CPELE;

OCYILECTBIATh MOUCK HHQOpMAIUM (PU3NYECKOro cojaepkaHus B VIHTepHeTe, Ha OCHOBE
MMEIOIUXCS 3HAaHUHN U MTyTEM CpaBHEHUS JTOMOJIHUTEIbHBIX HCTOYHUKOB BBLAEIATH HH(OpMaIHIO,
KOTOpas sABJSETCS NPOTUBOPEUMBOM MM MOXKET OBITh HEIOCTOBEPHON;

UCIOJIb30BaTh TpPU  BBIIOJHEHUU YYE€OHBIX 3aJaHUil  HAYYHO-IOMYJSAPHYIO JIUTEPaTypy
(U3MYECKOTO COJEep)KaHUs, CIPABOYHbIE MaTepHualbl, pecypchl ceth WHTepHeT, BlaneTh
npuéMaMu KOHCIIEKTHPOBAHHS TEKCTa, NpeoOpa3oBaHus HHGOpPMALMKU M3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYTYIO;

CO03/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE M KpAaTKHE YCTHBIE COOOIIeHus, 000011as nHpOopMalLHIO U3
HECKOJIbKUX HCTOYHUKOB (DM3MUECKOTO COJEep’KaHWs, B TOM 4YHCIIE MYyOJUYHO NPEICTaBIISThH
pe3ysbTaTbl  MPOEKTHOM MM MCCIEN0BAaTENbCKOM  JEATENBHOCTH, NPU 3TOM TIPaMOTHO
UCIOJIb30BAaTh M3YUYEHHBIH MOHATHHHBIA ammapar Kypca (M3MKH, COMPOBOXKIATH BBICTYIJICHHE
MPE3EHTALMEN;

IIpU BBIMOJHEHUH Y4YeOHBIX NPOEKTOB M MCCIEA0BAaHUN (PU3UYECKHX IMPOLIECCOB PaCHpEeiTh
0053aHHOCTH B TPYIIE B COOTBETCTBHM C MOCTABJICHHBIMU 33JauaMH, CJIEIUTh 32 BBITOJIHEHUEM



IUTaHa JCWCTBUM ¥ KOPPEKTUPOBaTh €ro, aJcKBaTHO OIEHUBATh COOCTBEHHBIH BKJIAl B
JESITeTbHOCTh TPYIIIbI, BEICTPAUBATh KOMMYHHKATHBHOE B3aMMOICHCTBHE, TIPOSIBIISISE TOTOBHOCTD
paspemniaTh KOH()IUKTHI.

K koHmy oOydeHuss B 9 kijacce MpeIMETHBIE pPe3ybTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPa)kaTb
c(OPMHPOBAHHOCTH y O0YHAIOIIUXCS YMEHUH:

HCIIOJIb30BaTh TOHSATHS: CHCTEMa OTCYETa, MaTepHalbHAs TOYKA, TPACKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOI0 JIBIDKCHUS, nedopmarnus (ynpyras, IJIACTHYCCKAas), TpPEHHE,
[EHTPOCTPEMUTEIPHOE YCKOPEHHE, HEBECOMOCTh M MEPETPY3KH, LEHTP TSHKECTH, a0COIIOTHO
TBEPMIOE TEINO, IEHTP TSHKECTH TBEPAOTO Teja, pPABHOBECHE, MEXaHUUYECKUE KOJIeOaHUs U BOJHBI,
3BYK, MHPPA3BYK U YIbTPA3BYK, DJIEKTPOMATHUTHBIC BOJHBI, IIKajla JJIEKTPOMATHUTHBIX BOJIH,
CBET, OJU30PYKOCTh M JAIbHO30PKOCTh, CICKTPHI MCIYCKAHHS M TOMJIONICHHS, anb(a, Oera- H
ramMma-u3JIydeHus, U30TOIIbI, SCPHAs YHEPreTHKA,;

paznuyath  SIBICHUsS ~ (paBHOMEpPHOE W HEPABHOMEPHOE  TPSMOJIMHEHHOE  JIBIHIKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHUE, CBOOOTHOE Ta/ICHHE TeJl, PABHOMEPHOE JIBIIKEHUE
M0 OKPYXHOCTH, B3aUMOJCHCTBUE TeEJ, PEAKTUBHOE JBIKCHHE, KOJIeOATEIbHOE JBIIKCHHE
(3aTyxarolnue ¥ BBIHY)KICHHBIC KOJICOaHUs1), pe30HAHC, BOJIHOBOE JIBUKCHUE, OTPAKCHHE 3BYKA,
NPSIMOJIMHEHHOE PAaCIpPOCTPAHCHUE, OTPAKCHHE W IPEJIOMJICHHE CBETa, IOJIHOC BHYTPEHHEE
OTpaXCHHE CBETa, pa3joKEHHE OCJIOro CBeTa B CIEKTP M CIIOKEHHUE CIIEKTPaJbHBIX I[BETOB,
JUCTICPCUST CBETa, €CTECTBEHHAS pPAJUOAKTHBHOCTh, BO3HWKHOBEHHE JIMHEWYATOTO CIEKTpa
W3ITy4eHUs) M0 OTMHMCAHHUIO WX XapaKTePHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIMX
JTaHHOE (PU3HUYECKOE SIBIICHUC;

pacro3HaBaTh MPOSIBIICHUE U3YYCHHBIX (PU3MUYECKUX SBICHHUIA B OKPYXKAIOIIEM MUPE (B TOM YHCIIC
(du3nyecKkre SBIICHUS B NPHUPOJIC: MPWIMBBI U OTJIMBBI, IBUKCHHE TUIaHET CONTHEYHOW CHCTEMBI,
PCaKTHBHOE JIBMI)KCHHE JKHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKHBOTHBIMH, 3€MJICTPSICEHUE,
CeHCMHYECKHE BOJHBI, IIyHAMH, 3X0, I[BETA TEJI, ONTUYCCKUE SBICHUS B TIPUPOJIE, OMOJIOTUIECKOE
JCUCTBUE BUIAMMOTO, YIbTPa(UOJIETOBOIO W PEHTICHOBCKOIO H3IyYCHHH, €CTECTBEHHBIN
palMOaKTUBHBIA (DOH, KOCMHUYECKHE JTy4YH, PAIMOAKTUBHOE M3IyYCHHE MPUPOIHBIX MUHEPAJIOB,
JCWCTBUE pAJMOAKTHBHBIX W3JIYyYCHUH Ha OpraHu3M 4YeJlOBeKa), MpPHU OTOM IEPEBOIHUTH
MPAaKTUYECKYIO 33a7auy B y4eOHYIO, BBIICISTh CYIIECTBCHHbBIC CBOMCTBA (NPU3HAKH) (QU3NICCKUX
SIBIICHUI;

OIMCHIBATh M3YYCHHBIC CBOMCTBA TNl U (U3NYCCKHUE SIBJICHUS, UCTIONB3Yysl (U3NUCCKUE BETUUNHBI
(cpemHsis M MrHOBEHHAas CKOPOCTh Tejla TIPU HEPAaBHOMEPHOM JBH)KCHUH, YCKOpPEHHE,
nepeMeIeHue, MyTh, YIIIoBas CKOPOCTh, CHUJIa TPEHUS, CHJIAa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TAJICHUs, BEC Tella, HMMITYJIbC TeJa, WMITYJIbC CHIIBI, MEXaHWU4Yeckas pabora u
MOIIHOCTbh, TIOTEHITUAIBHAS SHEPTHSI TeJIa, MTOJHATOTO HaJ| TOBEPXHOCTHIO 3eMJIH, TIOTCHITHATBHAS
SHEPrus C)KaTOW MPYKUHBI, KHHETUYECKAss YHEPIHUs, MOJHAs MEXaHWYeCKas SHEPrus, MepHoja U
gacToTa KoJieOaHWi, ITTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCThH CBETA, MIOKA3aTeIh
MPEJIOMJICHHUS CPEJIbI), TIPU OMHCAHUHU MIPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICI MCIIOJIb3YEMbIX
BEJIMYUH, 0003HAUCHUS U CAMHUIBI (U3NYCCKUX BEIUYMH, HAXOIUTHh (POPMYJIBI, CBS3BIBAIOIINE
JaHHYIO (U3MUYECKYI0 BEIWYMHY C JPYIMMH BEIMYMHAMH, CTPOMTH TpauKH H3YyUECHHBIX
3aBHCUMOCTEH (PU3MUYECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUYCSCKHUE SIBIICHUS M MPOIIECCHI, UCTIONB3Ys 3aKOH COXPaHCHHUS
SHEPrHH, 3aKOH BCEMHPHOTO  TSATOTCHUS, TPUHIMI  CYNEPHO3MIUU  CWJI, PHHIUI
otHocuTeNbHOCTHU ["anmuiiesi, 3akoHbl HhIOTOHA, 3aKOH COXPAaHCHHS UMITYJIbCA, 3aKOHBI OTPAKCHUS
U TPEIIOMJICHHSI CBETa, 3aKOHBI COXPAHEHHS 3apsJ0BOTO M MAaCCOBOTO YHCE] MPH SACPHBIX



peakuusx, IMpud ITOM JaBaThb CIIOBECHYIO (OPMYJIUPOBKY 3aKOHa M 3alHChIBaTh €ro
MaTeMaTHYeCKOE BBIPAKECHUE;

OOBSICHATh (hU3MYECKHE TMPOLECCHl W CBOMCTBAa TN, B TOM 4YHUCIE€ M B KOHTEKCTE CHUTyallui
MIPAKTUKO-OPUEHTUPOBAHHOTO XapakKTepa: BBISIBISATH MPUUYMHHO-CICACTBEHHBIC CBS3U, CTPOUTH
00BbsCHEHHE M3 2—3 JIOTMYECKHX IIaroB ¢ OMOpPOM Ha 2—3 W3YYEHHBIX CBONCTBA (DU3UUYCCKUX
SIBJICHUH, GU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pemars pacy€THble 3a1a4n (ONMUparouecs Ha CUCTEMY U3 2—3 YpaBHEHMI), UCIIONIb3Ys 3aKOHBI U
(dbopMyIbl, CBs3BIBAIOIIME (PU3WYECKUE BEIUYMHBI: HAa OCHOBE aHajiu3a YCJIOBUS 3a7aud
3aMMChIBaTh KPAaTKOE YCJIOBHE, BBISIBIATH HEAOCTAIONIME WM W30BITOYHBIC JNaHHBIE, BHIOUPAThH
3aKOHBI ¥ (OpPMyJBI, HEOOXOIUMBIC JUIsI pEIICHHs, NPOBOAUTH pPACYETHl W  OLEHHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHs (PU3MUECKON BEIIMUHHBI,

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIM (U3HUUECKUX METOAOB,
UCIIOJNIb3YSl OINKCAaHUE MCCIEAOBAaHUSA, BBIIEIATH IPOBEPAEMOE MPEANOIOKEHUE, OICHUBATD
NPaBUIBHOCTh TOPSAIKA TPOBEIEHHUS HCCIEJOBAHUS, JIENaTh BBIBOABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

MPOBOANUTH OMBITHI MO HAOMIONEHUI0 (U3MYECKUX SABJICHUNW WIM (U3MYECKUX CBOHCTB Tel
(u3yuenue BTOporo 3akoHa HbprOTOHa, 3aKOHAa COXpaHEHUS SHEPruH, 3aBUCUMOCTb IIEpUOA
KoJIeOaHUH TPYKUHHOTO MAsTHUKA OT MAcChl Tpy3a M KECTKOCTH MPYKUHBI M HE3aBUCUMOCTH OT
AMIUTATYIBI MAJIBIX KOJICOQHWM, MPSMOJIMHEHHOE pPACIpOCTpaHEHUE CBETA, Pa3joKEHHE Oenoro
CBETa B CIEKTpP, M3yYCHHE CBONCTB M300pa’KE€HHs B IUIOCKOM 3€pKaje M CBOWCTB M300pa)KeHUS
npeaMera B COOMparomieil JIMH3e, HaOII0ICHHE CIUIOMIHBIX U JIMHEHYATHIX CIIEKTPOB M3ITYUCHUS):
CaMOCTOSITENILHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa 00OpYydOBaHUs, OMUCHIBATH XOJI
OTIBITa U €r0 Pe3yJabTaThl, POPMYIUPOBATH BHIBOIBI,

MPOBOJIUTH TPH HEOOXOIUMOCTH CEPHI0 MPSIMBIX H3MEPEHHH, OIpEenelsis CpeAaHee 3HaueHHe
u3MepsieMoil BeaM4uHbl ((OKYyCHOE paccTosiHuEe coOuparoleil JTUH3bI), 00OOCHOBBIBATH BHIOOD
criocoba u3MepeHus (M3MepUTEIbLHOro Ipudopa);

MIPOBOJIUTh HCCIIEOBAHNE 3aBUCHUMOCTEH (DU3MYECKHX BEIWYMH C HCIOJIH30BAHUEM TIPSMBIX
U3MEpEeHui (3aBUCUMOCTh IYTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM JBM)KEHUHM 0€3 HayallbHOU
CKOpOCTH, MepHoAa KolebaHUi MaTeMaTH4eCKOr0 MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTH yTja
OTpPaKEHMsI CBETa OT yIja MNaJeHUs W yrja NpeJoMJICHUs OT yIia NaJieHus): IUIaHHUpOBAaTh
HCCIIeIOBAaHUE, CAaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (PUKCHPOBATH pPE3yNbTaThl MOTY4YEHHON
3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BUJE TaOIUIl U IpadUKOB, JenaTh BBIBOABI IO pe3ysibTaTaM
HCCIIEIOBaHMUS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHHs (PU3UUECKUX BEIUYMH (CPEIHSIsI CKOPOCTh U YCKOpPEHHE Telna
IIPY PaBHOYCKOPEHHOM JIBUKEHHMHU, YCKOPEHHE CBOOOJHOIO MaJeHHUs, KECTKOCTb MPYXKHUHBI,
KO3 (ULHUEHT TPEHMsI CKOJIbXKEHUS, MeXaHudeckass paboTa M MOLIHOCTh, 4YacTOTa U MEPUOA
KOJICOaHWH MaTeMaTHYEeCKOTO U MPY)KHHHOTO MAaATHUKOB, ONTHYECKAs! CHJIa COOMPAFOIIEH JIMH3HI,
paIMoaKTHBHEIA (OH): TUTAHUPOBATh M3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPEHUSs, CIEAYs] PEIOKEHHOH WHCTPYKIINHY, BBIYUCISATH 3HAYCHUE BEIIMYUHBI H
aHAJIM3UPOBAThH MOJTyYEHHbIE PE3YJIbTATHI C YUIETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIA;
co0roAaTh MpaBuiia TEXHUKH 0€30IaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;
pa3nuyaTh OCHOBHBIC IPHU3HAKM HW3YUEHHBIX (U3WYECKHX MOJEJe: MarepuaibHas TOYKa,
abCOIOTHO TBEPMOE TENO, TOUCYHBIH MCTOYHUK CBETA, JIy4d, TOHKAs JIMH3A, IUIaHETapHasi MOJeIb
aToMa, HyKJIOHHasi MOZIeJIb aTOMHOT'O SApa;

XapaKTepu30BaTh MPUHLMIBI JIEHCTBUS M3YYEHHBIX MHPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢
OMOpO Ha WX ONHCAaHUS (B TOM YHCIE: CIUAOMETD, JATYUKH TIIOJIOKEHHS, PACCTOSIHHUS W



YCKOpEHHUs, pakera, »JXOJOT, OYKH, MepHucKol, QoroanmapaT, ONTUYECKUE CBETOBOJIBI,
CIEKTPOCKON, JO3UMETp, Kamepa BuiibcoHa), HCMonb3ys 3HAHHA O CBOMCTBAX (PUIMUECKHUX
SIBJICHU 1 HEOOXOUMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKHM M3YyYEHHBIX TEXHHUYECKHX YCTpOICTB,
M3MEpUTENIbHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLIECCOB MPU PEIICHUN Y4eOHO-TPaKTHUYECKUX
3a/la4, ONTHYECKHUE CXEMbl JJI1 MOCTPOCHUS M300paKEHUH B IUIOCKOM 3epKajie U coOuparomiei
JIMH3E;

MPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMALKMIO O MpHUMepax) MPaKTHUYECKOro HCIOIb30BaHUS
(bu3nyecKrX 3HaAHWI B MOBCEIHEBHOM JKU3HU Ui oOecrieueHusi 6€30IMacHOCTH MPU OO0paIEHUH C
npubopaMM W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3J0POBbS M COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPY)KAIOLIEH cpeie;

OCYILIECTBIATh MOUCK MH(pOpMauuu (U3MYEcCKOro coaepxanus B VHTepHETe, caMOCTOATEIHHO
(dbopMynupys TOUCKOBBIM 3ampoc, HaXOAWUThb MYyTH OMNPEIENICHUS JOCTOBEPHOCTU MOJYyYCHHOU
HH(bOpMaL[PIH Ha OCHOBC UMCIOIIIUXCA 3HAHUH U JOITIOJIHUTCIIbHBIX UCTOYHHUKOB,

UCIIONIb30BaTh TPU  BBIOJIHEHWU YYE€OHBIX 3a/laHUi  HAYYHO-TOMYNISAPHYIO JUTEpPaTypy
(bU3MYECKOTO COJEep)KaHUs, CIPABOYHbIE MaTepHalibl, pecypchl cetn WHTepHeT, BIaneTh
npuéMamMi KOHCHEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus WHGPOpPMAIMKM W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYI'YIO;

CO3/1aBaTb COOCTBEHHBIC NHCHbMEHHBIE U YCTHbIE COOOLICHHS Ha OCHOBE HWHGOpMALUU U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COAEPXKAHUSA, NYOJIMYHO TMPENCTaBISATh PE3yJIbTaThl
HpOGKTHOﬁ HJIN I/ICCJIGI[OBaTeJIBCKOfI ACATCIIBHOCTH, IIpA O3TOM TI'PAMOTHO HCIIOJb30BaTh
M3YyYEHHBIN MOHATUIHBIN anmapar U3y4aeMoro pasjaeia (U3WKH U COMPOBOXKIATH BHICTYIJICHHE
Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne KounvecTBO 4acoB
i HanmenoBaHue pa3iesioB 4 TeM IPOrpaMMbl Beero | Komtponbubie Tpaxriveckue JyiekTpoHHBbIe  (UH(POBBIE)
o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Paznen 1. ®usnka u €€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUpPa
1.1 ®dusuka - HayKa 0 IpUpoJe 2 bubmorexa LIOK
https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 DOU3NIECKUE BETUYHNHBI 2 1 https://m.edscli).m/7f416194
1.3 EcrecTBeHHOHAy4HBIH METO MO3HAHUS 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
HTroro no pazneny 6
Pa3znen 2. [lepBoHayaibHble CBEeeHUS 0 CTPOEHUH BellleCTBA
2.1 Crtpoenue BermiecTBa 1 bubmorexa LIOK
https://m.edsoo.ru/7f416194
2.2 JBm>xeHne 1 B3aUMOJICHCTBHE YaCTHI] BEIISCTBA 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIeCTBA 2 Eﬁgﬁﬁiﬁiﬂfﬂ (416194
Hroro no paszgeay 5
Paznen 3. /IBu:kenne u B3auMojieiicTBue Te
bu6nuoreka [IOK
3.1 Mexanueckoe Agiokenne 3 https://m.edsg).ru/7f4l6194
bubmmoteka [IOK
3.2 Nuepuus, macca, INIOTHOCTH 4 1 https://m.e dS(])_E).IIl 17£416194
3.3 | Cuma. Bust cut 14 ! 2 Eﬁﬁﬁiﬁiﬂﬁ/ﬁm 6194
Hroro no pasneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 Jasnenne. Ilepegaua  gaBneHust  TBEPABIMU  TEJAMHU, 3 bu6nuoreka [IOK
JKUIKOCTSIMH U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JlaBrieHHE )KUAKOCTH 5 but6mmoreka [JOK




https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
43 Ammocgeproe aapicine 6 https://m.edsoo.ru/7f416194
. N bubmuorexa [JOK
4.4 JleiicTBHE KUIKOCTHU U Ta3a Ha MOTPYNKEHHOE B HUX TEJIO 7 1 3 https://m.edsoo.ru/7f416194
HToro no pazueiny 21
Paznen S. Pabora u MOIIHOCTB. JHEpPIUs
bu6nmmoreka [IOK
31 Pa6ora u momsocts 3 ! https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
52 HpocThie MeXaHU3MEL > ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexanieckas SHeprius 4 ! ! https://m.edsoo.ru/7f416194
HTroro no pazneny 12
PezepBHOE Bpemst 3
OBUHIEE KOJINMYECTBO YACOB 110 ITPOT'PAMME 68 3 12
8 KUIIACC
Ne KoanuecTBo 4acos
u/n HaumenoBaHue pa3/ieioB M TeM NPOIrPaMMbI B K I JyieKTpOHHBbIe  (LHU(POBBIE)
cero OHTPOJILHbIE pPaKTH4YeCcKHue 0Gpa30oBATEbHbIE PeCYPChI
padoTsbI padoThl
Paznen 1. TensioBble siBJIeHUS
1.1 CrtpoeHue u CBOICTBA BELIECTBA 7 bubnmorexa LOK
) https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
1.2 Ternosbie mporecch! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pa3zneny 28
Pa3nes 2. DiiekTpuyecKkHe M MATHUTHbBIC SIBJICHHSA
71 DOnekTpuyeckue  3apanabl.  3apsbKeHHble  Telna W HX 7 1 bubnmoreka [JOK
’ B3aHMMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
2.2 ITOCTOSTHHBIN DIIEKTPUYECKUM TOK 20 1 7 bubmorexa [IOK

https://m.edsoo.ru/7f4181ce

2.3 MarHuTHbIC SBJICHUS 6 1 1.5 bu6nuoreka [IOK



https://m.edsoo.ru/7f4181ce

bu6nuoreka [IOK

24 DJICKTPOMATHHTHAS HIYKINA 4 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
Pe3epBHOE Bpems 3
OBIHIEE KOJITNYECTBO YACOB 11O ITPOT'PAMME 68 3 14.5
9 KJIACC
Ne KoanuyecTBo yacoB
w/n HaumeHnoBaHue pa3/iesioB U TeM MPOrPpaMMbl B K I DJIeKTpOoHHbIe  (HH(POBHIE)
cero ourpoabubie IlpakTuyeckme o TS —
padoThI padoThI
Pa3zgen 1. Mexann4yeckue siBJICHUSA
bubmuorexa [JOK
1.1 MexaHH4eCcKOe OBMKEHUE U CIIOCOOBI €0 OIMMCAHUS 10 1 https://m.edsoo.ru/7f41ad4a6
. bu6mmoreka [IOK
12 Bsaumopectaue Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3axonur! coxpanenis 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3gen 2. Mexann4veckue K0J1e0aHUS M BOJHBI
bu6nuoreka [IOK
2.1 Mexammaeciue konebanms 7 3 https://m.edsoo.ru/7f41a4a6
bubmmorexka [IOK
2.2 MexaHnuecKkue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no pasneny 15
Pa3nen 3. DjieKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
3.1 DNEKTPOMArHUTHOE T10JI€ U 3JIEKTPOMArHUTHBIC BOJHBI 6 2 bubmmorexa HOK
) P p https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6
Pa3znen 4. CBeToBbI€ sIBJIEHUS
4.1 3aKOHBI pacIpOCTPaHEHHUS CBETA 6 2 bubmorexa LIOK

https://m.edsoo.ru/7f41a4a6
4.2 JIun3bl ¥ onTHYEcKHUe TPUOOPHI 6 3 bubmuoreka [JOK




https://m.edsoo.ru/7f41a4a6

bu6nuoreka [IOK

4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
HTroro no pasneny 15
Paszgea S. KBaHTOBBIC SIBJICHUS
5.1 Hcnyckanue v noriomneHue cBeTa aToMoM 4 1 bubsmorexa LIOK
https://m.edsoo.ru/7t41a4a6
bubmuorexa [JOK
32 Crpoeriie aTOMHOTO A1pa 6 ! https://m.edsc1>1c>.ru/7f41a4a6
33 Jlaepibie peakiit ! ! Eﬁﬁ/ﬁiﬁiﬁnmmw
HTroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-000011aI0IIM I MOTYJIb
6.1 [ToBTOpenue u 06o00IIeHNE coaepkaHus Kypca ¢puszuku 3a 7-9 9 ) bubmmoreka LIOK
KJ1acc https://m.edsoo.ru/7f41a4a6
HTroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 102 27
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