MyHununajibHoe 0101KeTHOe 0011e00pa3oBaTe/ibHOE YUpeKIeHue
«IIBeTouHeHckas cpeanssa mkojga umeHu K.C.Tpyoenko»
Benoropckoro paiiona Pecnydsinku Kpbim

PABOYASA ITPOT'PAMMA

yueOHoro npeamera «Pu3uka»
AJI51 o0yvyawmmuxcs 7-9 Kiaccon

CooTBeTcTBYET (heqepanbHON 00pa30BaTEILHON MporpaMMe OCHOBHOT'O OOIIEro 00pa3oBaHusl, YTBEPKICHHOW MPUKA30M
MununcrepcrBa npocsenienus: Poccuiickon denepanun
ot 18.07.2023 Ne370

«O06 yTBepkaeHnH (eaepanbHON 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHUs»

2024



HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no usnke Ha ypoBHE OCHOBHOT'O OOIIETO 0Opa30BaHMsI COCTaBICHA HAa OCHOBE MOJIOKEHUH U TPeOOBAaHUMN K
pe3yibpTataM OCBOEHHsI Ha 0a30BOM YpOBHE OCHOBHOW 0Opa3zoBaTenbHON mporpammel, npenctaBieHHBIX B DI'OC OO0, a takxe ¢ ydéTtom
benepanbpHO pabovel mporpaMMbl BocriuTaHus 1 KOHIIENIUY penoiaBanus yaeoHoro npeamera «Dusnkay.

Copneprxanue nporpamMMbl 1Mo (PU3KMKe HarpaBiieHO Ha (POPMUPOBAHHME €CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIOUIMXCSl U OPraHU3AIII0
n3ydeHus: (pU3MKM Ha JEsITeIbHOCTHON OCHOBe. B mporpamme mo (uM3MKe YYHUTBHIBAIOTCS BO3MOXKHOCTH YYEOHOTO TpEAMETa B pean3aluu
tpeboBanuit ®I'OC OOO K mIaHUpPYEeMBIM JUYHOCTHBIM U METAaNpEeAMETHBIM pe3yjabTaTaM OOYy4YeHHs, a TakKe MEXIIPEJIMETHBIE CBS3H
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus.

[Iporpamma no ¢u3nke ycTaHABIMBAET paclpeesieHre y4eOHOro MaTrepuaia 1o rojaM ooydeHus (1Mo KiaccaM), mpeiaraeT IpuMEpHYIO
MOCJIEIOBATEIbHOCTh W3YYEHHS TEM, OCHOBAHHYIO Ha JIOTMKE pa3BUTUSI IPEJAMETHOTO COJIEpKaHUS U Y4YETE BO3PACTHBIX OCOOEHHOCTEN
00yJaronuxcs.

[Tporpamma o ¢usuke paspaboTaHa ¢ MBI OKa3aHUS METOIWYECKON MOMOIIM YUYUTETIO B CO3IaHUH paboyelt mporpaMMEbl 1Mo yueOHOMY
MpeIMeETYy.

®u3znKa ABISAETCA CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHO-HAYUHBIX YU€OHBIX MPEIMETOB, MOCKOJIBKY (DPU3UUYECKUE 3aKOHBI JIEKAT B OCHOBE
MPOIIECCOB W SIBJICHUH, M3y4aeMbIX XHMHEH, OMOJIOTHEH, acTpoHOMHUEH M (U3UYECKOW Teorpadueil, BHOCHT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpAa, PeoCTaBisieT HauboJiee siCHbIe 00pa3Ibl MPUMEHEHUS! HAYYHOTO METO/Ia MO3HAHMsA, TO €CTh CII0CcO00a MOJIydyeHHsI JOCTOBEPHBIX
3HAHUM O MHpE.

OnHa U3 TIIaBHBIX 3371a4 (PU3UUECKOr0 00pa3oBaHuUsl B CTPYKTYpe OOIIero o0pa3oBaHusi COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYUYHON
I'PaMOTHOCTH M UHTEpECa K HayKe y 00y4aroIuxcsl.

WN3yuenne ¢u3ukn Ha 0a30BOM YpOBHE NPEANOIaraeT OBJAJCHHE CICAYIOLMMH KOMIETEHTHOCTSMM, XapaKTepU3YOILUMU
€CTECTBEHHO-HAYYHYIO I'PaMOTHOCTb:!

® HAy4YHO OOBACHATH SIBJICHUS,
® OIICHUMBATh U HOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIE0BAHUS;
® UHTEPHPETUPOBAThH JAHHBIE U UCIOJIb30BATh HAYUYHbIE JOKA3aTEIbCTBA JJIS TIOTy4YEHHs BHIBOJIOB.

Ienn n3yueHus (U3MKU Ha ypOBHE OCHOBHOro oOmiero oOpas3oBaHus ompeneneHsl B KoHuenmuu npenojgaBaHusi ydeOHOro mnpeamMera
«Pu3uka» B o0pa3zoBaTeNbHbIX oOpraHuzaunusax Poccuiickoit denepanuu, peanusyrolMX OCHOBHbIE O00I€00pa30BaTeNbHbIE MPOTPAMMBL,
yTBep)kAEHHOH pemenneM Komnerun Munmcrepcrsa npocsenienus Poccuiickoit @eneparun (mpotokost ot 3 aexkadps 2019 r. Ne I1K-4BH).

Hean usyvyenus Ppu3nKu:



MpHOOpeTEeHnEe HWHTEpeca M CTPEMIICHHS OOYYalOMIMXCS K HAyYHOMY HW3YYCHHIO MPHPOJBI, Pa3BUTHE WX HWHTEIUICKTYyalbHBIX U
TBOPUYECKUX CITOCOOHOCTEH;

pa3BHUTHE MPEICTABICHUI O HAYYHOM METO/IC MIO3HAHUS U (OPMHUPOBAHUE HCCIIEAOBATEIHCKOTO OTHOIIECHUS K OKPYKAIOIIUM SBIICHUSIM;
(hopMHpOBaHKHE HAYYHOTO MHPOBO33PCHHSI KaK pe3y/IbTaTa U3yYCHUS OCHOB CTPOCHUS MaTepud U QyHIAMEHTAILHBIX 3aKOHOB (DU3UKH;
(hopMHpOBaHKE MTPEACTABICHUA O POJI (PU3HUKH JUTS PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOT A,

pa3BHUTHE TPEJCTABICHUN O BO3MOXHBIX cdepax Oymymeld mpodecCHOHATBHOW JEATeIbHOCTH, CBA3aHHON ¢ (PM3UKOM, MOJIrOTOBKA K
nanbHEIeMy 00y4eHHUIO B 3TOM HaIllpaBJICHUH.

JlocTrkeHre ATUX LieJded mporpaMMsbl Mo (U3MKe HAa YpOBHE OCHOBHOTO OOIIero odpa3zoBaHUs 00eCHedYMBAETCS PELICHHUEM CIEeIYHOMIMX

3aaav.

qaca

HpI/IO6peTCHI/I€ 3HAaHU O JUCKPETHOM CTPOCHHUHU BCUICCTBA, O MCXAHUYCCKHX, TCIJIOBBIX, DJICKTPHYCCKUX, MAIrHUTHBIX W KBAaHTOBBIX
SIBJICHUAX

HpI/IO6peTeHI/Ie YMeHI/Iﬁ ONMCHIBATE U OOBICHATD (1)I/I3I/I"IGCKI/Ie SABJICHHA C UCIIOJIb30BAHHUEM IMOJTYYCHHBIX 3HaHPII>i;

OCBOEHHE METOJIOB pEIICHUS TMPOCTEHIINX pacdETHBIX 3a7a4 C HCMOJb30BaHWEM (DU3UYECKUX MOJIEe, TBOPYECKUX U
IMPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4,

pasBUTHUC YMeHI/Iﬁ Ha6J'II-OI[aTB IMPUPOOHBIC ABJICHUA U BBIINIOJHATD OIIBITHI, na60paT0pHLIe pa6OTBI 1 OKCIICPUMCEHTAJIBHBIC UCCIICAOBAHUA
C MCIIOJIb30BAaHUEM M3MEPUTEIHLHBIX TPHOOPOB;

OCBOEHHE IPUEMOB paboThI ¢ HHMOPMaIEl (U3NIECKOTO COJIepIKAHUS, BKIIOYas HH(OPMAIIO O COBPEMEHHBIX TIOCTHKEHUAX (PUBHKH,
aHaJN3 ¥ KPUTHYECKOE OLICHUBAaHUE UH(POPMAIINH;

3HaKOMCTBO €O cpepamu MpoHecCHOHATEHON NEeSITeTbHOCTH, CBSI3aHHBIMU C (DU3UKOM, M COBPEMEHHBIMH TEXHOJIOTHSMHU, OCHOBAHHBIMU
Ha JIOCTWKCHUAX (PU3HUECKON HAYKH.

Ha m3ydyenue ¢usuku (6a30BbIli yPOBEHb) Ha YPOBHE OCHOBHOTO 001Iero o0pa3oBanusi oTBoauTCs 238 dacoB: B 7 kiacce — 68 1acoB (2

Henmenmo), B 8 Kmacce — 68 wyacoB (2 waca B Hemenmwo), B 9 xmacce — 102 waca (3 waca B HEICHIO).

[Ipennaraemsiii B mporpamme 1o (u3uKe rnepeueHs J1abopaTOpHBIX paboT U OMBITOB HOCUT PEKOMEHIATENbHBIN XapakTep, YUUTENb JIenaeT
BBIOOP IMPOBENEHUS JIA0OPATOPHBIX PAaOOT M OMBITOB C Y4ETOM HMHIUBUIYAIBHBIX OCOOCHHOCTEH OOYyYaromIMXCs, CHHCKA SKCIEPUMEHTAIBHBIX

SaﬂaHHﬁ, npeajiaracMbix B paMKax OCHOBHOTO I'OCyJapCTBEHHOT'O 9K3aMCHa 110 (1)I/I3I/IKC.



COIEPKXAHUE OBYYEHUA

7 KIIACC

Pa3nes 1. @u3uka u e€ posib B NO3HAHUM OKPY’KAIOILEro MUpa.

®du3uka — Hayka o npupoje. ABiaeHus npupoapl. PU3ndecKue sBICHUSA: MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBEIE,
3BYKOBBIE.

Oduznyeckue BelUYUHbL. M3Mepenne ¢puznueckux BenuuuH. Ousndeckue npuodopsl. [lorpemnocts u3mepennii. MexayHapoHasi cucrema
eAMHMUII.

Kak ¢usunka u gpyrue ecTecTBEHHbIE HAyKH H3y4dalOT NpUpOJy. EcTecTBEHHO-HAydHBIM METOJ IMO3HAHUsS: HAOIIOJEHHE, MOCTAHOBKA
Hay4yHOTO BOIIPOCA, BBIIIBKEHUE T'MIIOTE3, SKCIIEPUMEHT 10 MPOBEpPKE TUIOTe3, OOBsICHEHHE HaOIroAaeMoro siieHus. Onucanue Gu3nyecKux
SIBJIEHUH C IOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, YIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SBJICHUS.

2. ®uznyeckre NpuOOPHI U POIIeypa MPSIMBIX U3MEPEHUH aHAIOTOBBIM U IU(DPOBBIM TPHOOPOM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HeHbI JeNIEHUs MIKAIbl U3MEPUTEIBHOTO Mpubdopa.

N3Mepenne pacCTosTHUM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO Tea.

Ornpenenenre pa3MepoB MaJIbIX TEJ.

N3mepenue Temneparypsl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYpPHI.

[IpoBenenue uccieq0BaHus Mo MPOBEPKE TUMOTE3bI: AATBLHOCTD MOJIETA IapUKa, MYIIEHHOTO TOPU30HTAIBLHO, TEM O0JIblIIe, YeM O0Jbllie
BBICOTA ITYCKA.

Pa3znea 2. [lepBoHayasibHble CBeJIeHUS 0 CTPOEHUU BelllecTBA.

CrpoeHue BelecTBa: aroMbl U MOJIEKYJIbI, X pa3Mepbl. ONIBITHI, 10KAa3bIBAIOIINE JUCKPETHOE CTPOECHUE BEUIECTBA.

JIBukeHue yactull BeuecTBa. CBsi3b CKOPOCTH JABMXKEHUS YaCTHI] ¢ TeMIepaTypoil. bpoyHoBckoe nBmwkenue, auddysus. Bzaumoneiictpue
YaCTHI BELECTBA: PUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, KUAKOCTEH W TBEPIBIX (KPUCTAIIIMYECKHUX) Tel. B3auMOCBS3b MeXIy CBOWCTBAMU
BEII[ECTB B PA3HBIX arperaTHBIX COCTOSHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BO/IBI.

Hemoncmpayuu.

ok wnE



1. HaGnronenue OpOyHOBCKOTO JBMKEHHUSL.
2. Hab6mronenue nuddys3un.
3. Habmonenue sBneHUM, 00bSICHSIIOIUXCS MPUTSHKCHUEM HIIH OTTaJIKMBAHUEM YaCTHIL BEIECTBA.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

OrneHka guaMerpa aroMa METOJIOM PSIIOB (C UCIOJIb30BaHUEM (oTorpaduii).
OnbITHI 110 HAOJIOJIEHUIO TETNIOBOTO PACIIMPEHHUSI Ta30B.
OnbITHI 110 OOHAPYKEHHUIO NEUCTBUS CHUJT MOJICKYJISIPHOTO TPUTSIKCHHUS.

Pazjnen 3. /IBu:xenue u B3anMojeiicTBue TeJl.

Mexannueckoe ABM)KeHHE. PaBHOMepHOe M HepaBHOMepHOe JBmxkeHue. CkopocTh. CpeqHsisi CKOPOCTh IPU HEPABHOMEPHOM JBHKEHHH.
Pacuér nytu u BpeMeHHU ABHKEHUS.

SIBnenne HHCPUOWH. 3akoH HHCPLWH. B3EH/IMOI[GI71CTBI/IG TCJI KaK MPpUYIHAa NU3MCHCHUA CKOPOCTH IBUKCHUSA TCII. Macca kak MCpa UHCPTHOCTH

tena. [InmoTHoCTh BemecTBa. CBsA3b MJIOTHOCTH C KOJIMUYECTBOM MOJIEKYIT B €IMHUIE 00bEMA BEIECTBA.

Cuia Kak xapakTepucTHKa B3aumoaencTsus Ten. Cuiia ynpyroctu u 3akoH ['yka. MI3mepeHne cuiibl ¢ IOMOLIBIO TMHAMOMeTpa. SIBiieHne
TATOTEHUs U cwia TspkecTH. Cuia TSHKECTH Ha JIpyrux ruianerax. Bec Tena. HeBecomocTs. CnojkeHHMeE CHII, HAPABIICHHBIX MO OJHOM MPSAMOIL.
PaBronelictByromas cwit. Cuita TpeHusi. TpeHne CKOJIbKEHUs U TPEHUE MOKOsl. TpeHue B IpUpoJe U TEXHUKE.

Hemoncmpayuu.

ok wnE

HaGnronenue MexaHHYECKOTO NBYDKEHUS Tea.

H3MepeHnne CKopoCTH MPSAMOJIMHENHOTO ABUKECHHUS.
HaGnronenue siBiieHUsI HHEPIIUH.

HaGnronenne nsmMeHeHus CKOPOCTH MPU B3aMMOICHCTBHUH TEJL.
CpaBHEHHE MacC TI0 B3aUMOJCHCTBHUIO TEJl.

CroxeHue cuj, HalpaBJICHHBIX 110 OJHOU MPsIMO.

Jlabopamopnwie pabomel u onvimel.

orwbnE

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JABIKEHUS (ILIapHKa B KUIKOCTH, MOJIETH JIEKTPUUECKOT0 aBTOMOOUIIS M TaK Jiajee).
Omnpenenenue cpeqHeil CKOPOCTH CKOJIBKEHUS OpycKa WK [IapyuKa M0 HAKIIOHHOM MIIOCKOCTH.

Omnpenenenre MIOTHOCTUA TBEPAOTO TeNa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshkeHus (IedopMaIui) NpyKUHbI OT MPUIOKEHHOMN CHJIBL.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT Beca Tejla U XapaKTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pasnen 4. /laBienue TBEPABIX TeJl, JKMIAKOCTEH 1 ra3oB.



Hapnenne. CriocoObl yMEHBUICHUS M YBEJIWYEHUs NaBiieHUs. J(aBieHue ra3a. 3aBUCHUMOCTH JaBJCHHUS ra3za oT oO0b&Ma, TeMIepaTypshl.
Hepe):[aqa JaBJICHUSA TBépIIBIMI/I TCJIaMHU, XUAKOCTAMHA U ra3aMi. 3akon Ilackansd. IlneBMaTHYecKre MaIIUHLL. 3aBUCUMOCTD JAaBJICHUA )XUIKOCTU
ot rryounsl. ['mapocrarnyeckuit mapagokc. CooOmaromuecs cocyabl. [ napaBIudecKiue MEXaHU3MBbI.

Atmocdepa 3emun u atMochepHoe naieHue. [IpuunHbI CylecTBOBaHUS BO3MyNIHOW 0001049ku 3emiu. OnbiT Toppuuennu. M3mepenue
aTMoc(epHOro JaBlieHUsI. 3aBHCHUMOCTh aTMOC(EPHOrO NaBJICHHUS OT BBICOTHI HaJ ypoBHeM Mops. IIpuOopsl mis uaMepeHws aTMOChepHOro

JaBJICHUSI.

JleficTBUE KUIKOCTH M ra3a Ha MOTPY)KEHHOE B HUX Teslo. BeiTankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. [lmaBanue Ted.
BosnyxomiaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTH JaBJICHHS Tra3a OT TEMIIEPATYPHI.

2. Tlepenaua maBIICHUS KUJIKOCTHIO U Ta30M.

3. Coolmaroniecst CoCy/Ibl.

4. T'mapaBnudeckuil mpecc.

5. IlposiBnenue neiicTBUs aTMOC(HEPHOTO AABJICHUS.

6. 3aBHCHMOCTH BBITAJIKUBAIOIICH CHIIBI OT 00bEMa MOTPY)KEHHON YaCcTH Tella ¥ TNIOTHOCTH JKUIKOCTH.

7. PaBEHCTBO BBITAJIKMBAIONIEH CHJIBI BECY BHITECHEHHOMN KHUIKOCTH.

8. VYcnoBue muaBaHus Tel: IUIABAHUE WM MTOTPYKEHUE Te B 3aBUCUMOCTH OT COOTHOILIEHUS TUIOTHOCTEH TeJa U KUIKOCTH.

Jlabopamopnwie pabomel u onvimel.

1. HUccnenoBanue 3aBUCHMOCTH Beca Tesa B BOJI€ OT 00bEMa MOTpyKEHHOMN B )KMJIKOCTh YaCTH TeJa.

2. OrmpeneneHre BHITATKUBAIONIEH CUIIBI, JCHCTBYIOIICH Ha TEJO, MOTPYKEHHOE B JKUIKOCTD.

3. TIpoBepka HE3aBUCUMOCTHU BHITAJIKUBAIOIIEH CHIIBIL, IEHCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT Macchl Tela.

4. OnbIThl, AEMOHCTPUPYIOUINE 3aBUCUMOCTH BBITAJIKHBAIOUICH CHIIbI, JEHCTBYIOLIEH Ha TENO B JKUIKOCTHU, OT 00bEMaA MOTrpyKEHHON B

KUJKOCTh YaCTH TeJA U OT IUIOTHOCTH JKUIKOCTH.
5. KoncrpyupoBanue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKHU U OIpeieieHne e€ TPy30M0AbEMHOCTH.

Paznea S. PaboTra u MOIIHOCTB. JHEPIHsl.

Mexanuveckast pabota. MOIIIHOCTb.

[IpocThie MeXaHU3MBI: pblyar, 0J0K, HaKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBecHus peruara. IIpumMeHeHne npaBuiia paBHOBECHs pblyara K
61oxky. «3onotoe mpasumiio» Mmexanuku. KI1J] mpocTsix Mexanu3mMoB. [IpocTbie MexaHU3MBI B OBITY M TEXHHKE.

Mexanuueckast 3Heprus. Kunernueckas v noteHuuanbHas 3Heprus. [IpeBpamienue oqHOro B11a MEXaHUUECKOM SHEPruu B APYrou. 3aKoH
COXpPAaHEHUs SHEPTUH B MEXaHUKE.



Jemoncmpayuu.

1. Tlpumepsl IpOCTHIX MEXaHU3MOB.

Jlabopamopusvie pabomot u onvimeol.

1. Omnpenenenue padoThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBUKEHHUH Te€Ja 110 TOPU30HTAIbHON OBEPXHOCTH.
2. HccrnenoBanue ycIoBHiA paBHOBECHS pblyara.

3. Usmepenne KIIJl HaKIOHHON TIOCKOCTH.

4. H3yueHue 3aKkOHa COXpaHEHUS MEXaHUYECKOU SHEPrUH.

8 KUIACC

Pa3nen 6. TenyioBble ABJIEHHUS.

OcHOBHBIE TIOJIOKEHUS MOJICKYISIPHO--KHHETUYECKONW TEOPHUH CTPOCHHS BeliecTBa. Macca W pa3Mepbl aTOMOB W MOJEeKyll. OTBITHI,
MTOITBEPIKIAIOIINE OCHOBHBIE TIOJIOKEHHS MOJIEKYIISIPHO-KHHETHIECKOW TEOPHUH.

Mogenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUE BemecTBa. Kpuctammmueckue n amopdueie Tena. OObsICHEHHE CBOWCTB ra3oB,
XKUJIKOCTEH W TBEPIBIX TE HAa OCHOBE TOJIOKEHHH MOJICKYISIPHO--KHHETHYECKOW Teopun. CMauynMBaHWE W KalWJULIPHBIE SBICHUS. TerioBoe
pacIIupeHne u cxartue.

Temmnepatypa. CBs3b TeMIEpaTyphl CO CKOPOCTHIO TEIJIOBOTO JABMKEHUS YacTull. BHyTpeHHs s sHeprusa. CriocoObl 3MEHEHUs BHYTPEHHEH
SHEPTHH: TeIUIONepe1aya U COBEPIICHHE padoThl. Buapl Teronepenayu: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TydeHHE.

KonmuuecTBo TemmoTel. YaenbHas TEMJIOEMKOCTh BeEIIeCTBA. 1eMI000OMEH M TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OajaHca.
[InaBneHne W OTBepJeBaHHWE KPUCTAUIMUECKHX BEIIECTB. YAeNbHas TerioTa IiaBiaeHus. [lapooOpazoBanme u koHAeHcarus. Vcmapenwue.
Kunenue. Y aenbHas Temiota napoodpazoBaHus. 3aBUCHMOCTh TEMIIEPATYpPhl KATICHHS OT aTMOC(HEPHOTO JaBICHUSI.

Bnaxxnocts Bo3myxa.

DHeprus TOIUIMBaA. Y IeibHAs TEMJI0Ta CrOPaHUSL.

[Tpunnume! padoTs! TemnoBsix apuratenei KI1/ termoBoro asuratesns. TenaoBbsie IBUTAaTEIN U 3aIMTa OKPYKAIOIIEH Cpeibl.

3aK0H COXpaHEHUS W IIPEBPAIICHUs SHEPTHH B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

1. HaGmionenue 6pOyHOBCKOTO ABMKEHUS.

2. HaGmonenue nuddysun.

3. HaOmroneHue SBaeHUN CMaYMBaHUSI M KaTMJUIIPHBIX SBJICHUM.

4. HaOmrofeHue TemaoBOro PacliupeHus Tel.

5. VI3meHeHue naBieHUs raza npu U3MEHEHUH 00bEMA U HarpeBaHUU WIIH OXJTAKICHHH.



6. IlpaBuna u3MepeHUs TEMIEPATYPHI.
7. Bunuel Temionepeaayu.
8. OxJnaxJaeHue npu COBEPIIEHUH PabOTHI.
9. HarpeBaHnue mpu COBEpIICHUN PAOOTH BHEITHUMHU CHIIAMHU.
10. CpaBHEeHHE TETIIOEMKOCTEH pa3IMYHBIX BEUIECTB.
11. HaOmroieHHE KUTICHUS.
12. HaGroieHre IOCTOSTHCTBA TEMITEpaTypPhl IIPH TIABJICHUH.
13. Mojenu TEIUIOBBIX JIBUTATEIICH.
Jlabopamopnwie padbomel u onvimel.
OMnbITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKECHHUS.
OnsIThI 10 BRIPAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOW COJIM WJIK caxapa.
OMnbITHI 110 HAOJIOIEHUIO TETUIOBOTO PACHIMPEHHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEIl.
Ompenenenue naBieHUs BO3AyXa B OAJJIOHE IIMPHUIIA.
OMBITEI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh JIABJICHUS BO3/IyXa OT €ro 00béMa M HarpeBaHUs WIIN OXJTaKICHHUS.
[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIONKA KHJIKOCTH B TEPMOMETPHIECKON TPyOKe OT TeMITepaTyphl.
Habmonenue n3MeHeHus: BHyTpeHHEN SHEPrUM Tella B pe3yibTaTe TeIuionepeayn U paboThl BHEIIHUX CHIL.
HccnenoBanue sBIIeHUS TETIOOOMEHA MTPU CMEIIMBAHUHN XOJIOIHON U TOPSYEH BOJIBI.
Onpenenenre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOIOM MpHU TEIIOOOMEHE ¢ HarpeThiM METANTNYECKUM LIUJIMHAPOM.
. Onpenenenne yaeabHON TEMI0EMKOCTH BEIIECTBA.
. UccnenoBanue nmpouecca HerapeHusl.
. OnpezeneHne OTHOCUTENBHOM BJIaKHOCTH BO3/yXa.
13. Onpenenenuie yaenbHOM TEIJIOTHI IJIABICHUS JIbJA.
Pa3znen 7. diiekTpryeckne U MAarHUTHbIE SIBJICHMSI.
Onextpuzanus Ten. [[Ba pojaa aneKkTpuUeckux 3apsioB. BzaumopeilicTBue 3apspkeHHbIX Tesl. 3akoH KynoHa (3aBUCHMOCTB CHJIBI
B3aUMO/ICHCTBUS 3aPsHKEHHBIX TNl OT BETUYMHBI 3aPSI0B U PACCTOSHUS MEXK/IY TEIaMH).
DnexTpuueckoe noje. Hanpspk€HHOCTD 31eKTpuuecKoro noJis. [IpuHImn cynepno3uiuy 3IeKTPUIecKrX ol (Ha KaueCTBEHHOM YPOBHE).
Hocurenu snekrpuueckux 3apsaoB. DJeMEHTapHbId anekTpuueckuil 3apsn. Crtpoenue aroma. [IpoBOOHMKM M AMAIEKTPUKH. 3aKOH
COXpaHEHUs ANEKTPUUECKOT0 3apsaa.
DNEeKTPUYECKUA TOK. YCJIOBHUS CYLIECTBOBAHMS SJIEKTPUUYECKOTO TOKA. MICTOUHMKM MOCTOSIHHOTO TOKa. [[eHCTBHSA 3JEKTPUUYECKOTO TOKa
(TermnoBoe, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJKOCTSIX U razax.

CoNaRrLNE
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Onektpuueckas nenb. Cuna Toka. Dnekrpuyeckoe HampsbkeHue. CONpoTHUBIEHUE MPOBOJHUKA. YEIbHOE COMPOTHBICHUE BEIIECTBA.
3axon Oma Juig yyacTtka uenu. [locnenoBaTenbHoe U apajieIbHOE COEAMHEHUE TIPOBOIHUKOB.
PaboTa 1 MOIIHOCTH AJIeKTpUYECcKOro Toka. 3akoH JIxoyns—Jlenna. DnekTpuuecKie enu U NOTPEOUTENH SIEKTPUIECKO SHEPTUH B OBITY.
KopoTkoe 3aMbikanue.
[TocrostHabIe MarHUTHl. B3anmoeiicTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHOE moJie. MarHuTHOE 1oJie 3eMJId M €ro 3HaueHHe IS JKU3HU
Ha 3emuie. OnbIT Opcerea. MarHUTHOE TOJIE AIIEKTPUIECKOTO TOKa. [IpiMeHeHre JIeKTpOMarHuToB B TEXHUKE. J[efiCTBHE MarHUTHOTO TOJISL Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOIBUraTelb TIOCTOSIHHOTO TOKA. Vcroib30BaHe AIeKTpOABUraTelNei B TEXHMUECKUX YCTPOHCTBAX M HA TPAHCIIOPTE.
Omnertel Dapanes. SBnenue snekrpoMarHuTHOM uHAyKiuu. [IpaBuno Jlenma. Dnexkrporenepatop. CrocoObl MOTYYEHUST IEKTPUUECKON
SHEPTUHU. DIEKTPOCTAHIINU HAa BO30OHOBIISIEMBIX HICTOYHHKAX SHEPTHH.
Jemoncmpayuu.
DneKkTpu3aIus Tel.
JIBa pojia SIEeKTPUUECKUX 3apsIIOB M B3aMMO/ICHCTBHE 3apsKEHHBIX TEIL.
YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTA.
DneKkTpocTaTu4ecKas HHIYKIHUS.
3aKOH COXpaHEeHHsI JIEKTPUUECKUX 3apsI0B.
[TpoBOJHUKY U TUAIIEKTPUKH.
MonenrpoBaHue CHIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.
W cTouHMKY TOCTOSIHHOTO TOKA.
JlelicTBUA SIIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJIKOCTH.
. "a30BBIi1 pa3ps.
. U3mepeHue cuiibl ToKa aMIepMeTpoM.
. U3MepeHnue 31eKTpUuecKoro HanpsKeHUs! BOJIbTMETPOM.

CoNOR~LDNE

e el
A WNPRFRO

. PeocTtaT u Mara3uH conpoTHUBIICHUIA.

. BzaumoelicTBrEe TOCTOSHHBIX MArHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3ICIICHHsI TIOJIOCOB MarHUTA.
. MoaenupoBaHue MarHUTHBIX TOJICH IMOCTOSTHHBIX MAarHUTOB.

. OneIT Opcrena.

. MarauTHO€ 1noJie ToKa. DJIEeKTPOMAarHur.

. JleficTBH€ MarHUTHOTO TNOJI Ha MPOBOJAHUK C TOKOM.

O S e i L T
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21.
22.
23.
24,
25.

OneKTpoABUraTeNb NOCTOSIHHOTO TOKA.

UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHOM WHTYKLIHH.

OnsiTel Dapagnes.

3aBUCUMOCTD HaIpaBJICHUA UHAYKIIMOHHOT'O TOKAa OT yCJIOBI/Iﬁ €ro BOBHUKHOBCHU.
OneKkTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimoi.

No akowdhPE

© ®

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITHI 110 HAOJIOICHUIO YJIEKTPU3AIUN TEJT HHIAYKIIMEH U MPU COMPUKOCHOBEHUH.

HccnenoBanue AeMCTBUS AIEKTPUUECKOTO TOJISI Ha TPOBOIHUKH M TUDJICKTPUKH.

COopka u mpoBepKa pabOThI AMEKTPUIECKOH e MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HapsHKEHUSI.

WccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILIETO YEPE3 PE3UCTOP, OT COTMPOTUBIIEHUS PE3UCTOPA U HAMIPSIKEHUS Ha PE3UCTOPE.
OMBITEL, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH JJIEKTPUYECKOTO COMPOTHBIICHHUS IMPOBOJHHMKA OT €r0 JUIMHBI, TUIOIIAJM TOTEPEYHOTO
CeUeHHUs U MaTepuaa.

[IpoBepka npaBuia CIOKEHUS HAMIPSKEHUH TTPH TTOCIIEA0BATEILHOM COSTMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka npaBuia A CUJIbI TOKA MTPU NAPAJIIEIIBHOM COEAMHEHUH PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UIYLIETO YePE3 PE3UCTOP.

OrnpeneneHre MOITHOCTH 3JEKTPUUYECKOTO TOKA, BBIACIIEMON HAa PE3UCTOPE.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, HYILIETO Yepe3 JIAMIIOUKY, OT HAIPSHKEHUS Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

HccnegoBanne MarHuTHOTO B3aMMOJIEHCTBHUSI IOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO MOJISt OCTOSTHHBIX MAarHUTOB MPH UX OObEIMHEHUU U Pa3/ICJICHUU.

HccnegoBanue AeCTBUA AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI B3aUMOJECHCTBUS KATYIIKA ¢ TOKOM M MarHuTa OT CHJIBI TOKA M HAIPAaBJICHHUS TOKA B
KaTyIIKe.

N3yuenune neiicTBUA MarHUTHOTO MOJIS1 HA IPOBOJAHUK C TOKOM.

KoHnctpynpoBanue u u3ydenue paboThl 3JEKTPOABUTATENSL.

N3mepenue KI1/] anekTpoaBurareabHON yCTaHOBKH.

OnbITl 1O UCCHEIOBAHMIO SIBICHUS JJIEKTPOMArHUTHOW WHIYKIUMU: HWCCIEAOBAaHUE HM3MEHEHM 3HAYeHUsT W HalpaBJIeHUs
WHJYKIIMOHHOTO TOKA.
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9 KUIIACC

Pa3nen 8. Mexannueckue siBJIeHHUS.

Mexannueckoe aBuxkeHue. MatepuanbHast Touka. Cucrema orcu€ra. OTHOCHUTEIBHOCTh MEXaHWYECKOro JBHXEHHsS. PaBHOMepHOE
npsiMoJiMHeiHoe JBxkeHue. HepaBHomepHoe mnpsiMonuHelHoe aBwkeHue. CpenHss M MTHOBEHHAash CKOPOCTh Tejla MpU HEPaBHOMEPHOM
JB>KCHUH.

Yckopenue. PaBHoyckopeHHOE npsiMoInHelHOe aBmkeHne. CBoOoHoe nagenue. OnbIThl [ anmies.

PaBHomepHOE nBmkeHHE TO0 OKpyx)HOCTH. Ilepmon m uactora oOpamienusi. JluneiliHas u yrioBas ckopocTu. LleHTpocTpeMHTelbHOE
YCKOpEHHUE.

IIepssiii 3ak0oH Herotona. Bropoit 3akoH Herotona. Tperuit 3akon Herorona. IlpuHumn cynepno3unnu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMsI: cujla TPEHUS CKOJIbKEHUS, CUjla TPEHUS TTOKOs, IPYTHe BU/IbI TPEHUS.

Cuna TSXKECTM U 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpeHue cBoOoaHoro mnazeHus. J[Bwkenue miaHer Bokpyr Comnua. IlepBas
KocMHUYecKasi CKopocTb. HeBecoMoCTh U meperpysku.

PaBHOBecue maTepuanabHONH TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOIrO Tela ¢ 3aKpEIUIEHHOM OChbIO BpailleHHs. MoMeHT
cwibl. LleHTp TsoKecTH.

Nmnynec tena. M3menenne umimynbca. UMmynbe criibl. 3aKOH COXpaHEHHUsI UMITYJIbCa. PeakTUBHOE JBUKEHUE.

Mexannyeckas pabota U MOIIHOCTh. PaGoTa cun TsbkecTu, ynpyroctu, TpeHus. CBsizb sHepruu U padbotsl. [loTeHunanbHas sHEprus Tena,
MOJIHATOTO HaJ MOBEPXHOCTHIO 3eMJd. [loTeHnanpHas sHeprus cxaror npyxuHbl. Kunetudeckas sHeprus. TeopeMa 0 KHHETUYECKOW SHEPIHUH.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPIHUH.

Jemoncmpayuu.

Habmonenne MexaHu4ecKoro IBHKEHHS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

CpaBHeHME MyTEH U TPACKTOPHUNA IBHKEHHSI OJJHOTO M TOTO Y€ Tela OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

N3mepenune ckopocTy U yCKOPEHHUSI IPSIMOJIUHEHHOTO ABUKEHUS.

HccnegoBanue npu3HakoB paBHOYCKOPEHHOTO JABUXKEHUSI.

Habmronenue ABMKEHUS TENa M0 OKPYKHOCTH.

Habmronenne MexaHUYeCKUX SBICHUH, MPOUCXOIAIINX B cucTeMe oTcuéra «Tenexkay npu e€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHHUH
OTHOCHUTENIbHO KabuHeTa (U3HKH.

ok wnPE

~

3aBHCUMOCTh YCKOPEHU: TCJia OT MACChI TCJIa U ,Z[eﬁCTBYIOIHeﬁ Ha HCTO CUJIBI.
Ha6J’IIO,[[eHI/IC PpaBCHCTBA CUJI IIPpU B3aMMOJCUCTBUHU TeIl.
9. M3meHeHUe Beca Teia pu YCKOPCHHOM ABHKCHUH.

2
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10. [Tepenaya umMmysabca Mpyu B3aMMOACHCTBUHU Tell.

11. ITpeoOpa3oBaHus SHEPTUU NIPH B3aUMOICHCTBUH Tell.

12. CoxpaneHnue UMITyJIbCa IPU HEYIPYTrOM B3aUMOICHCTBUH.

13. CoxpaHenue UMITyJIbCa IPU A0COIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabGnronenue peakTHBHOTO JIBHYKEHHUS.

15. CoxpaHeHue MeXaHU4EeCKOW SHEPTUU Mpu CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHue MEXaHUYECKOM SHEPTUH MIPH JBIKEHUH TeJIa IO JSHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomul u onvimoi.

KoHcTpyrpoBaHue Tpakra Juis pa3roHa U JajdbHEHIero paBHOMEPHOT 0 ABM)KEHUS IapUKa WIH TEJIEKKH.
Omnpenenenne cpeHel CKOPOCTU CKOIbKEHUS OpycKa WK ABMKEHUS IIapuKa [0 HAKJIIOHHOW TJIOCKOCTH.
Onpenenenne ycKOpeHHs Tejla IpyU PaBHOYCKOPEHHOM JIBMKEHHUH 110 HAKIIOHHOM MJI0CKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HauaabHOW CKOPOCTH.
[IpoBepka rUnoTe3bl: €Cau MPH PaBHOYCKOPEHHOM JIBIKEHHH 0€3 HaualbHOW CKOPOCTU MYTH OTHOCATCSA KaK psJl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHU OJJUHAKOBBHI.

ok wnE

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO JaBJICHHUS.
Omnpenenenne ko3P PuUIMeHTa TPEHUS CKOTBKCHUS.
Omnpenenenne KECTKOCTU MPYKUHBI.
Omnpenenenre padOTHI CHIIBI TPEHHS TIPU PABHOMEPHOM JIBIDKCHHH TeJla TI0 TOPU30HTAIBHON TTOBEPXHOCTH.

10 Ompenenenre padOTHI CHIIBI YIIPYTOCTH TP TIOIBEME TPy3a C UCIOIH30BAHUEM HETIOIBUKHOTO M TIOJIBH’KHOTO OJIOKOB.

11. Vizydenne 3akOHA COXpAaHEHUS SHEPTHH.

Pa3nen 9. Mexanndyeckue Ko1e0aHusd U BOJHEI.

KonebarenpHoe npwkeHue. OCHOBHBIC XapaKTEPUCTUKH KOJIEOAHW: TEPHOJ, YacTOTa, aMIUIUTyJa. MaTeMaTWYecKHd W TPYKUHHBIN
MasaTHUKU. [IpeBpalnierne sHepruu npu KojaedaTeIbHOM JIBUKEHHUH.

3aryxatomue konebanus. BeiHyxaeHHbIe koaebanus. Pezonanc. Mexannueckue BojHbI. CBOWCTBa MeXaHWYECKUX BOJIH. [IpomonbHbIe U
MOIepEYHbIC BOIHBIL. JIJIMHA BOJHBI U CKOPOCTH €€ pacipocTpaHeHus. MexXxaHM4eCKUe BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa U BbicoTa TOHA. OTpaxkeHue 3Byka. UH(pa3Byk u yabTpa3ByK.

Hemoncmpauuu.

1. HaGmonenue koneOaHui TN MO ACWCTBUEM CUIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

2. HabGmonenue xonebaHuil rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HalOnroneHnue BoIHYXICHHBIX KOJIEOaHUN U pe30HaHca.

© o~
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4. PacnpocTpaHeHue IpOA0JIbHBIX U NONEPEYHbIX BOJIH (HA MOJEIN).

5. HabmoneHnune 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKHIi pe30HAHC.

Jlabopamopnuie pabomul u onvimol.

Onpenenenre 4acToThl U Iepro/ia KojaeOaHui MaTeMaTHYeCKOro MasTHHKA.

Onpenenenne 4acToThl U Mepro/ia KoiaeOaHuil Npy>KUHHOTO MasTHHKA.

HccnenoBanue 3aBUCUMOCTH NIEpUOAA KOJI€OaHUH MOIBEIIEHHOTO K HUTH I'py3a OT JAJIMHBI HUTH.

NccnenoBanue 3aBUCMMOCTH NepHoa KojaeOaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipysa.

[IpoBepka HE3aBUCUMOCTH IepHo/ia KoJieOaHH Ipy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpy3a.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD IIEpHo/ia KoieOaHUI NMPYKUHHOTO MAasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

NoakowdE

N3mepenue yckopeHust CBOOOHOTO Ta/ICHUS.

Pa311e.11 10. Dy1ekTpOMarHuTHOE 10JIe M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHUTHOE ToJie. ODJIEKTPOMarHuTHBIC BOJHBL. (CBOWCTBA 9JIEKTPOMArHUTHBHIX BOJH. [llkama 5SIeKTpOMarHWUTHBIX BOJIH.
Hcnonp3oBanme 37EKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DnekTpoMarHuTHas nmpupoja ceera. CKkopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BouHOBBIE CBOICTBa CBETA.

Jlabopamopnwie pabomel u onvimel.

1. H3ydeHne CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TenedoHa.

Pa3nen 11. CBeToBLI€e SIBJIEHHS.

JlyueBas mopens ceta. Mctounuku cera. IIpsmonuueiiHoe pacnpocTtpaneHue cBeta. 3atMenus CousiHna u Jlynel. OTpakeHue cBeTa.
[Tnockoe 3epkano. 3aKOH OTpakeHUs CBETA.

[Ipenomnenue cBera. 3akoH mpeinomiieHusi cBera. [lonHoe BHYTpeHHee OTpakeHHE cBeTa. VICmosib30BaHME IOJHOTO BHYTPEHHEIO
OTpa)XeHUS B ONTHYECKUX CBETOBOJAX.

JIunza. Xon myueit B nuH3e. OnTudeckas cucreMa oToanmnapara, MUKpOCKOIa U Teleckona. a3 kak onTudeckas cucreMa. bian3opykocts
U JalbHO30PKOCTb.

Pasnoxxenue 6enoro cseta B criekTp. OnbITel HptoToHa. ClioskeHre CeKTpalbHBIX IIBETOB. Jucnepcus cBera.

Hemoncmpayuu.

1. TIpsmonuHeliHOE pacIpOCTpaHEHUE CBETA.
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OTtpaxxeHue cBera.

[Tomy4yenne n300pa’keHHi B IUIOCKOM, BOTHYTOM H BBITYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparolei JInH3e.

Xo0J JIydel B pacCenBaroLIEH JIUH3E.

[Tonyuenue n300paxeHU ¢ TOMOIIIBIO JINH3.

. Ilpunnun peiictBus oToanmnapara, MUKPOCKOIa U TE€JIECKOIA.

10. Mopens rnasa.

11. PaznoskeHue 6€0To CBETA B CIIEKTP.

©COoNoaR WD

12. TTomy4yenue Oenoro CBeTa Npy CIIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie pabomel u onvimel.
HccnenoBanue 3aBUCUMOCTH yIila OTPa)XE€HUSI CBETOBOTO JIy4ya OT yrijia MaJaeHusl.
N3yuenne xapakTepuCTUK U300paKEHUS TIPeIMETa B IFIOCKOM 3epKaje.
HccnenoBanue 3aBUCUMOCTH yIJla MPEOMIICHUS CBETOBOTO JIyda OT YIJla Ma/ieHUsl Ha TPAHUIIE «BO3IYX—CTEKIIO».
[Tonydyenue n300paskeHHI C TOMOIIBI0 COOMPAFOIICH JTUH3HI.
Omnpenenenre POKYCHOTO pACCTOSTHUS U ONITHYECKOM CHUITBI COOMPATOIIEH JTMH3BI.
OnbITHI IO Pa3I0KEHUIO 0EJI0T0 CBETa B CHEKTP.
OnBITHI 10 BOCTIIPUATHUIO I[BETA MPEAMETOB IIPU UX HAONIOIEHUU Yepe3 [IBETOBbIE (DUIIBTPHI.
Pa3nen 12. KBaHTOBLIC SIBJICHUS.
Omnwitel Peszepdopna u mianerapHas Mojenb aromMa. Mogjenbs aroma bopa. Hcemyckanue M moriolieHue cBeta aroMoM. KBaHTBHI
JIuHeityaThie CIEKTPBI.
PamnoaktuBHOCTh. Anb(a-, Oeta- u ramma-usnydenus. CrtpoeHue aToMHOTO siapa. HykionHas mojenb aToMHOro sijapa. M3ortomsbl.
PannoaxTtuBHbie mpeBpanienus. [lepros nomypaciaga aTOMHBIX siAEp.
SnepHble peakiuu. 3aKOHbI COXpaHEHUS 3apsJ0BOI0 U MACCOBOIO YKCEN. DHEPrus CBsI3U aTOMHBIX sifiep. CBs3b Macchl M oHepruu. Peakiuu
cuHTe3a U Jenenus aaep. crtounuku sneprun ConHia u 3BE37.
Snepnas sHepreruka. JleicTBHs paOaKTUBHBIX U3TYYCHHUI HA KUBbIE OPTraHU3MBI.
Hemoncmpauuu.
1. CnexTpbl U3MY4YEHUS U MOTIONIECHUSI.
2. ChoexTpbl pa3IMYHBIX Ta30B.

NoakownE
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CrniexTp BoAOpO/Ia.

Habnronenue TpexoB B kamepe BuibcoHa.

PaboTa cuérunka HOHU3UPYIOUINX U3ITyICHUI.

Peructpanus n3nydyeHus NpupoJHbIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnuie pabomul u onvimel.

1. HaOnroneHue CIUIOMIHBIX M IMHEWYATHIX CIIEKTPOB U3ITyICHUSI.

2. WccnemoBaHue TPEKOB: H3MEPEHUE SHEPTHU YACTHIIBI II0 TOPMO3HOMY ITyTH (110 poTOTpadusim).

3. Usmepenune paguoakTHBHOTO (OHA.

IToBTOpHUTEILHO-00001IAKOIIIUI MOIYTb.

[ToBTOpHUTENBHO--0000MIAIOIMIMI MOAYJIb TpEIHA3HAYCH JJIA CHCTeMaTH3allMk W OOOOIICHHs] TPEIMETHOTO COJEpPX AHUS U OIbITa
JESITEeIbHOCTH, MIPUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TAaKKe Ul MOATOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHY IO
¢buzuke s 00yJaromuxcs, BBIOPaBIIMX 3TOT YU€OHBIN MPEIMET.

[Ipy u3yyeHUM MAAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BHJIbI JIEATEIbHOCTH, Ha OCHOBE KOTOPBIX 00ecredrBaeTcs
JNOCTHKEHHE MpPEeIMETHBIX W METallpeIMETHBIX IUIAHUPYEMbIX pe3yiIbTaToB oOy4deHHs, (opmMHpyeTcs ecTeCTBEHHOHAy4YHass T'PaMOTHOCTb:
OCBOEHHE Hay4YHBIX METOJIOB UCCIICIOBAHUS SIBICHUN MPUPOIbl U TEXHUKH, OBJIAJIEHUE YMEHUSIMU OOBACHATH (pU3MUECKUE SIBICHUS, TPUMEHSIS
MOJIy4YE€HHBIE 3HAHMSI, PEellaTh 3aJ]a4i, B TOM YHCJIe KAUeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[IpuHIMNHATBEHO AEATEIHLHOCTHBIM XapaKTep JaHHOTO pa3liena peajlu3yercs 3a CYET TOro, 4To OOydaroluecsl BBITIOJHAIOT 33/aHud, B
KOTOPBIX UM MpeJyiaraeTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUN pacro3HaBaThb MU HAy4yHO OOBSACHATH (U3UYECKUE SIBICHUS B OKpPY)KAIOLIEH MPHUPOAEC U MOBCEAHEBHON

ISR

JKU3HU,
WCIIOJIb30BaTh HAYYHBIC METOJbI UCCIEAOBaHUS (DU3UYECKUX SIBJICHUHN, B TOM YHCIIE IS MPOBEPKU THUIIOTE3 U TOJIYYCHUS TEOPETUUECKUX
BBIBOJIOB;
OOBSCHATH HAy4YHbIE OCHOBBI HamboJiee BaXXHBIX JOCTH)KCHHH COBPEMEHHBIX TEXHOJOTHH, HAmpuMep, MPAaKTHYECKOTO HCIOIb30BaHUS
Pa3IMYHBIX HCTOYHUKOB PHEPTUU HA OCHOBE 3aKOHA MIPEBPAIICHUS M COXPAHCHHS BCEX M3BECTHBIX BUIOB YHEPIHU.
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IVIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

N3ydyenne (U3HKKM HA YpPOBHE OCHOBHOTO OOINEro 0O0pa3oBaHWs HANpPaBICHO HAa JIOCTHOKCHUE JIMYHOCTHBIX, METAlPEIMETHBIX H

IIpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

B pesynbraTte m3ydeHus (UMK Ha YpOBHE OCHOBHOTO OO0IIero oOpazoBaHusi y oOydaromerocs OyayT chOpMHPOBAHBI CIICIYIONINE

JIMYHOCTHBIC PC3YJIbTAThI B HaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSA:

(] mposiBJIeHHE UHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3HUECKOI HAYKH;

[J IEHHOCTHOE OTHOIIEHUE K IOCTIKEHHSIM POCCUNUCKHUX YUEHBIX--(PU3UKOB;

2) rpaIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

[J TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJE€HWU OOIIECTBEHHO 3HAYUMBIX W JTUYECKHX NPOOJIEM, CBS3aHHBIX C MPAKTHUYECCKUM
MIPUMEHEHHUEM JIOCTIKCHUN (U3UKH;

[ oco3HaHMe BaKHOCTH MOPAIbHO--3TUYECKUX MTPUHIIUIIOB B JESITEILHOCTH YUEHOTO;

3) acTeTMYECKOr0 BOCIIUTAHMSI:

[J BOCIIpHUSITHE ICTETUYECKUX KauecTB (PU3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

[] oco3HaHME LEHHOCTH (U3NYECKOW HAyKH KaK MOIIHOTO HMHCTPYMEHTa MO3HAHUS MHpA, OCHOBBI PAa3BUTHS TEXHOJOTHH, Ba)kHeHIen
COCTaBJISIIOILIECH KYJIbTYpPHI;

(] pa3BUTHE HAYYHOU JTHOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON e TEIbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI U IMOIHOHAJIBLHOI0 0J1ArONOJYyYHsI:

[J oco3HaHUE IIEHHOCTH 06e30macHOro o0pasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpPE, BAXKHOCTH MpPaBUIl OE30MIaCHOTO MOBEICHUS Ha
TpPaHCIOPTE, Ha I0POrax, C ANEKTPUUECKUM U TEIJIOBHIM 000OPYIOBAHUEM B JIOMAIIHUX YCIOBUSX;

) chopmupoBaHHOCTH HaBbIKa pedIEKCUH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOTO XKeE MpaBa y APYroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

[ akTUBHOE y4acTHe B PEIICHUU MPAKTHUECKUX 3a7a4 (B paMKaxX ceMbU, 00pa30BaTEIbHON OpraHU3alliK, TOpoaa, Kpasi) TEXHOJIOTHYECKON 1
COLIMANILHOM HANPABJIEHHOCTH, TPEOYIOLIUX B TOM UUCIIE U (PU3MUECKUX 3HAHUM;

[J uHTEpecC K MPaKTUYECKOMY M3y4eHHIO podeccuil, CBI3aHHBIX C PUIUKOM;

7) 3KOJIOrH4eCKOr0 BOCIIMTAHUA:
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e [J opueHTanus Ha NMpUMEHEHHE (PU3MYECKMX 3HAHWM JUIS PELIeHHs 3ajad B OOJIACTH OKPY)KAIOUICH Cpelibl, TUIAHUPOBAHMS MOCTYIKOB U
OLICHKH UX BO3MOXKHBIX IIOCJIEICTBUN JUIsl OKPYKAIOLEH CPENIbL;

e [J oco3HaHue rI00ATBHOTO XapaKTepa 3KOJIOTHUECKUX MPOOIeM U MyTel UX PeLICHHS;

e 8) ajanTanyu K U3MEHSIIOIMMCS YCJIOBHAM CONMAJbLHON U MPUPOIAHOI CpeIbl:

e [J moTpeOHOCTh BO B3aWMOJCHCTBUU NPU BBHIOJHEHUH HCCIEAOBAHUA W MPOEKTOB (PM3MUYECKON HANpPaBIEHHOCTH, OTKPBITOCTH OMBITY U

3HAHUSM JPYTHUX;
e [] NOBBILIEHHE YPOBHS CBOEM KOMIIETEHTHOCTHU YePe3 MPAKTHUUECKYIO 1EATEIbHOCTD;
e [] moTpe6HOCTH B ()OPMUPOBAHUU HOBBIX 3HAHUN, B TOM 4YHCIe (POPMYIHPOBATh UAEH, MOHATHS, TUNOTE3bl O (PU3MUECKUX OOBEKTaX U

SIBJICHUAX,

e [] oco3HaHue 1e(UIUTOB COOCTBEHHBIX 3HAHUM ¥ KOMIETEHTHOCTEH B 00J1aCTH (PU3UKU;

e [] IuIaHMPOBAHME CBOETO Pa3BUTHSI B IPUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUM;
e [] cTpeMJieHHE aHAJIU3UPOBATH U BBISBIISATH B3aUMOCBS3U MPUPOJIbI, OOIIECTBA U SKOHOMUKH, B TOM YHCJIE C HUCIOJIb30BAHUEM (DU3MUECKUX

3HAHWI;
e [] olleHKa CBOMX JEHCTBUM C yUETOM BIUSHUS Ha OKPYKAIOIIYIO CPEY, BO3MOXKHBIX TJIOOATBHBIX TIOCIEICTBUM.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynapTaTe ocBOeHHS TporpamMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTrO 0O0IIero obpazoBaHusi y oOydaromerocs OyayT chOpMHUPOBAHbBI
MeTanpeAMeTHbIe Pe3yJbTaThl, BKIIOYAMONINE TMO3HABATEIBHBIC YHUBEPCAIbHBIC Y4YeOHBIC NEHCTBHS, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC
yueOHbIE ISHCTBUS, PErYJIATHBHBIC YHUBEPCAILHBIC YueOHbIC ACHCTBUSI.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBrble JJornyeckue aefcTBUA:

BBIABJIATH U XapaKTCPHU30BaTh CYHICCTBCHHBIC IIPU3HAKU 00BEKTOB (ﬂBJ’IeHHfI);

YCTaHABJIMBATb CymeCTBeHHBIﬁ IMPpHU3HAK KJ'IaCCI/I(i)I/IKaI_II/II/I, OCHOBAaHUA JJIA O606H_ICHI/IH M CpaBHCHUA,

BBIABJIATE 3aKOHOMCPHOCTHU W IPOTHUBOPCUHUSA B paCCMATPUBACMBIX (baKTaX, JaHHBbIX H Ha6J'II-O,I[eHI/I$IX, OTHOCAIIIUXCA K (I)I/ISI/ILICCKI/IM
SIBJICHHUAM,

BBIABJIATE IMPUYIUHHO--CIICACTBCHHBIC CBA3HU IIPpU H3YUCHUU q)HSH‘leCKI/IX SIBIICHUH U IMponecCcoB, ACIaTb BbIBOJBI C HUCIIOJIB30BAHUCM
ACAYKTUBHBIX U UHAYKTUBHBIX YMOSaKHIOquHﬁ, BBIIBHUI'aTh T'MIIOTC3bI O B3aUMOCBA3AX (pI/IBI/ILIeCKI/IX BCJIIMYMH,
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CaMOCTOSITEJIbHO BBIOMpPATh Croco0 pemeHus y4eOHOW (u3ndeckoil 3amaun (CpaBHEHHME HECKOJIBKUX BAapHAHTOB pEIICHHs, BBIOOD
HanboJiee MOAXOAIIET0 C YYETOM CaMOCTOSTENILHO BBIICTICHHBIX KPUTEPUER).

ba3oBble ncciaenoBarebCKHe AeiCTBHS.

HCII0JIb30BATh BOIPOCHI KaK UCCIICAOBATCILCKUN HHCTPYMEHT TIO3HAHUS;

MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABJICHHOMY ILJIAHY OIIBIT, HECAOXHBIH (DU3UUECKUN SKCIIEPUMEHT, HEOOJIBIIOE HMCCIICI0BAHNE
(U3HYECKOTO SBJICHHS,

OIICHUBATh HA IPUMEHUMOCTD M JIOCTOBEPHOCTH HH(POPMAIIHIO, TIOJYICHHYIO B X0OJI€ MCCIICAOBAHMS WM SKCIICPUMEHTA;
CaMOCTOSATENILHO (POPMYITHPOBATH 00OOIIEHHUS ¥ BBIBOIBI TI0 PE3yJbTaTaM MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICTOBAH U,
MPOrHO3UPOBATh BO3MOXKHOE JalibHEIee pa3BuTHe (HU3NUYECKHUX MPOIIECCOB, a TAK)KE BBIIBUTATH MPEANOJIOKEHUS 00 X Pa3BUTHU B
HOBBIX YCJIOBHSIX M KOHTEKCTax.

Pa6ora ¢ undopmanmueii:

MPUMEHSTh Pa3jNYHble METO/Ibl, HHCTPYMEHTBI U 3alpOChl MpU MOUCKE U 0TOOpe MH(OPMALMK WM JaHHBIX C YUETOM MPEUI0KEHHOMN
y4ueOHOU PU3NUIeCcKOi 3a/1a4u;

aHaAJIM3UPOBATh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH NHGOPMAIIUIO PA3IUYHBIX BUAOB U (GOPM MpEACTaBICHUS;

CaMOCTOATECIIBHO BI)I6I/IpaTL ONITUMAJIBHYIO (bOpMy MMpEACTaBICHUA I/IH(l)OpMaHI/II/I U WIIOCTPUPOBATH PEIIACMBIC 3aJaul HECIIOXHBIMU
CXeMaMH, AuarpaMMaMu, HHOHU rpadukoil u nx KOMOMHAIIASMHU.

KomMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

B Xo0Je¢ OOCYyXIeHUs y4eOHOTO Marepuana, pe3yJbTaToB J1abopaTOpHBIX padOT M TPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY
00CyX/1aeMO TEMbI M BBICKa3bIBaTh HJICH, HAIICJICHHBIC HA PEIICHUE 3a/Ia41 U TOAIepKaHue OJIaroKenaTeIbHOCTH OOIIeHUS;
COIIOCTABIISTh CBOM CYXKJICHHSI C CYXJICHUSIMH JIPYTUX YYACTHUKOB JHAJIOra, OOHAPYKHBATh PAa3JInYMe U CXOJCTBO IO3UIIHIA,

BBIpaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJIMYHO TPECTABIISTh PE3YJIbTAThl BBIOJHEHHOTO (PM3UYECKOTO OTIbITa (IKCIIEPUMEHTA, UCCIICAOBAHMS, TPOCKTA);

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW Y MHMBHUIYIBHON pabOTHI PU pEIICHUH KOHKPETHOH (PU3NIECKOM MPOOIIEMBI;
NPUHUMATh IEJIA COBMECTHON IESTEILHOCTH, OPraHW30BBIBATH JCHCTBUS IO €€ JIOCTIDKEHHIO: PACIpelelsaTh POJIM, OOCYKIAaTh
MPOIIECCHI U PE3YJIbTaThl COBMECTHOM paboThI, 0000111aTh MHEHHUST HECKOJIBKHX JIFOJICH;

BBITIOJIHATh CBOKO YacTh Pa0OTHI, JOCTUTAs KaYeCTBEHHOI'O PE3yJibTaTa MO CBOEMY HAIIPABICHUIO M KOOPIAMHHUPYS CBOW JICHCTBHS C
JIPYTUMH YWICHAMH KOMaH/IbI,

OIICHMBATh KAauyeCTBO CBOErO BKJIaJa B OOIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO C(HOPMYIUPOBAHHBIM yYACTHHKAMU
B3aUMO/ICHCTBUSL.
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PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnme JeHCTBUS

Camoopranu3anus:
®  BBISBIIATH MPOOIEMBI B )KM3HEHHBIX U yIEOHBIX CHUTYaLUsX, TPEOYIOMHNX JUTS perieHus (PU3MYeCKUX 3HAHUM;
® OpHEHTHUPOBATHCS B PA3IMYHBIX MOAXO0JAX NMPUHATUS PELICHUH (MHIMBUIYAlIbHOE, IPUHIATHE PELICHUS B IPYIIE, NPUHATHE PELICHUN
rpynmnoi);
® CaMOCTOSTENIbHO COCTaBIIATh AJTOPUTM pelieHUus (PU3NYECKON 3aJadyl WM TUIaHa MCCIETOBAHMS C YUETOM HMEIOIIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH MIPEyIaracMble BApUAHThI PELICHHI;
e jienaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:
® JaBaTb aJICKBATHYIO OLCHKY CUTYyallUH U MpECajaraTsb jiaH eé N3MCHCHU,
® OOBSCHATH MPUYMHBI TOCTHKEHUS (HEJOCTUKEHHS) PE3yIbTaTOB JIEATEIbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY;
® BHOCHUTH KOPPEKTHUBBI B JACATCIBHOCTD (B TOM YHUCIIC B XOO BBIIIOJIHCHUS (I)I/ISI/I'-ICCKOFO HUCCIICOOBAHUSA UIIU HpOGKTa) Ha OCHOBE HOBBLIX
00CTOSITENBCTB, U3MEHUBIINXCS CUTYAINi, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;
® OILIEHMBATh COOTBETCTBHE PE3ybTaTa LIETU U YCIOBHUSM;
® CTaBUTH ceOsl HA MECTO JIPYroro 4yeloBeKa B XOJ€ CHOpa WM JAUCKYCCHUHM Ha HAy4YHYIO TEMY, IOHMMaTh MOTHBBI, HAMEPEHHUS U JIOTUKY
Apyroro;
e T[pU3HaBaTh CBOE MPaBO HA OIIMOKY MpPH pelieHUH (PU3MUYecCKUX 3a/ad WM B YTBEPXKJIEHUSX Ha HayyHbIe TEMBbl U TaKO€ € MPaBo
JPyroro.

INPEIMETHBIE PE3YJIBTATbBI

K xoHuy oOydyenus B 7 kJjacce MpeiMEeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXaTh C(HOPMUPOBAHHOCTb y OOYUAIOLIMXCS
YMEHHUI:
® UCMOJb30BATh MOHATHUA: (U3NYECKUE U XUMUYECKUE SBJICHUS, HAOIOJCHNE, SKCIIEPUMEHT, MOJIEeb, TUIIOTE3a, eAUHUIIB (PU3NYECKUX
BEJIMYUH, aTOM, MOJIEKyJla, arperaTHble COCTOSHMs BellecTBa (TBEpAOE, JKUAKOE, ra3z000pa3HOE), MEXAaHHYECKOE JIBUKCHHE
(paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TpaeKTOpus, paBHOJCHCTBYyomas cuia, Aedopmaius (ymnpyras, mjacThdeckas),
HEBECOMOCTD, COOOIIAIOMINECS COCYIbI;
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paznuyath siBneHus (audy3us, TEMIOBOE ABMKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE JIBIKEHUE, HEPABHOMEPHOE JIBIKEHHUE, HHEPIIHS,
B3aUMO/ICHCTBUE TEJl, pABHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOM OChIO BpallleHUs, Ilepeaaya JaBJIeHUs TBEPAbIMU TEIaMH, KUIKOCTSIMU
U Ta3aMu, aTMOC(EepHOE JaBJIeHHUE, IUIABAHUE TEJI, IPEBPAIICHUS MEXaHHUECKOW SHEPTHH) N0 OTMMMCAHHUIO X XapaKTEPHBIX CBOICTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHHE;

pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PM3UYECKUX SBICHUN B OKPYXKAIOIIEM MHpPE, B TOM 4uclie (pU3HUYecKue SBICHUS B MPUPOJE:
IIPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KUBOM U HEXKUBOU NMPUPOJE, IEHCTBUE CUIIbI TPEHUS B IIPUPOJIE U TEXHUKE, BIUSHUE
aTMOC(EpHOTO TaBJICHUS HA )KUBON OpraHu3M, IUIaBaHUE PBIO, phIYard B TEJIE YEIOBEKa, IPH STOM NEPEBOIUTH MPAKTHUECKYIO 3a/1a9y B
yueOHY10, BBIJICNIATH CYLIECTBEHHbIE CBOICTBA (MIPU3HAKN) GU3NYECKUX SBICHUM;

ONMCHIBATh N3YYEHHBIE CBOMCTBA TNl U (PU3NYECKHE SBICHUS, UCTIONb3Ys (PU3HUECKHe BEJIMYMHBI (Macca, 00bEM, INIOTHOCTh BELIECTBA,
BpeMsi, IyTh, CKOPOCTb, CPEIHSAS CKOPOCTh, CHJIa YINPYrOCTH, CHJIa TSDKECTH, BEC Tella, CHJia TPEHUs, JAaBlieHHue (TBEPAOrO Tea,
AKUJKOCTH, Ta3a), BHITAJKUBAIOIIAs CUJa, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEUO CHUJIbI, MOMEHT CHJIbI, KO3()(UIUEHT MOJIE3HOTO
NeUCTBUST MEXaHHU3MOB, KWHETHYECKas M MOTEHLUalbHas SHEPrus), NMpU ONUCAHUU TMPABUIBHO TPAKTOBAaTh (DU3MUECKUN CMBICIT
HCIOJIb3YEMbIX BEIMYUH, UX 0003HAYEHUSI U €MHULIBI GU3NYECKUX BETUYMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIIUE TAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMHU BETMYMHAMHU, CTPOUTH IPaQUKU N3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJl, PU3NYECKUE SBJICHUS U MPOLECCHI, UCIOIb3ys MpaBUiia CI0KEHHs Cul (BIOJIb OJHON MPAMOIl), 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumena, MpaBWIO paBHOBecHs pblyara (0J0Ka), «30JI0TO€ MPAaBUIIO» MEXaHUKU, 3aKOH COXPaHEHMUS
MEXaHUYECKOM 3HEPTruu, Ipy TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U 3alHUCHIBATh €M0 MaTEMaTHUECKOE BhIPAXKECHHE,
OOBACHATH (PM3MUECKUE SBJICHUS, MPOILIECCHl M CBOWCTBA TEJ, B TOM YMCIE M B KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO
XapaKkTepa: BBISBIATH MPUUYWHHO--CJICICTBEHHBIC CBS3H, CTPOUTH O0BsICHEHHUE U3 1—2 JIOTHYECKUX IIaroB ¢ OMOpo Ha 1—2 M3ydeHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, PU3HMUECKUX 3aKOHA U 3aKOHOMEPHOCTH;

pemarh pacu€THble 3a1a4u B 1-2 AeicTBUS, UCHOB3Ys 3aKOHBI M (OPMYJIbI, CBSI3BIBAIOIINE (PU3HUECKHE BETMYMHBI: HA OCHOBE aHAJIU3a
YCIIOBHUS 3a/lauM 3alMChIBaTh KPAaTKO€ YCJIOBHE, MOJACTaBIATh (PU3NYECKUE BEIUYMHBI B (OPMYJbl U MPOBOIAUTH PAcuéThl, HAXOAUTH
CIpaBOYHbIE JaHHbIE, HEOOXOIUMBIE [yl PEIICHUS 3a/1a4, OLEHUBATh PEATUCTUYHOCTh NOJYyYEeHHOU (PU3UUECKON BEIUYUHBL;
pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PEIIMTh HPHU MOMOIIM (PU3MYECKUX METOJOB, B OINHUCAHUU MCCICIOBAHUS BBIJIECNIAThH
MIpoOBepsieMoe MPEeNoIoKeHne (TUIOTe3y), pa3iniaTh U HHTEPIPETUPOBATH MOJTYYCHHBIN pe3yabTaT, HAXOAUTh OIIMOKU B XOJIE OTbITA,
JIeNIaTh BBIBOJIBI 110 €T0 Pe3ysibTaTaMm;

MPOBOJUTH OMNBITHI MO HAOMIOACHUIO (U3UUECKUX SBICHUM WM (U3NYECKUX CBOWCTB Tell: (OpPMYIHpPOBaTH MpPOBEpsIeMbIe
MPENOJI0KEHUs, COOUPATh YCTAHOBKY U3 NMPEII0KEHHOT0 000pyI0BaHHUs, 3aIIMChIBATh X0 ONbITa U (POPMYIMPOBATH BBIBOIBI;
BBITNOJIHATE MPsAMbIE U3MEPEHHs PAaCCTOSHUS, BPEMEHHU, MACChl Tella, 00bEMa, CHIIbI U TEMIEPATyphl C UCIOIb30BAHUEM AHAJIOTOBBIX U
1U(POBBIX MPHUOOPOB, 3aMUCHIBAThH MOKA3aHUS IPUOOPOB € YUETOM 3a1laHHON aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUH;
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MPOBOJIUTH HCCIIEJOBAHUE 3aBUCHMOCTH OJHOM ()M3WYECKON BEIMYMHBI OT JPYrOM C HCHOJB30BAHHWEM MPSIMBIX HM3MEPEHUN
(3aBUCHMOCTH IyTH PAaBHOMEPHO JBUKYLIETOCS Tejla OT BPEMEHU ABMKEHUS TENa, CUJIbl TPEHUS CKOJIBKEHUS OT BeEca Tela, KauyecTBa
00pabOTKMU MOBEPXHOCTEH TET W HE3aBUCHUMOCTH CHUJIBI TPEHHS OT IJIOMIAJd CONPHUKOCHOBEHUS TEJ, CHJIBI YIIPYTOCTH OT YAJHMHEHUS
MPYKUHBI, BBITAJIKUBAIOLIEH CUIIBI OT 00BbEMA MOrPYKEHHOM YacTU Tena U OT IUIOTHOCTH XKUAKOCTH, €€ HE3aBUCUMOCTH OT IIJIOTHOCTH
TeNa, OT IIyOMHBI, HA KOTOPYIO MOTPY)KEHO TEJlo, YCIOBUH IJIaBaHUs TEJ, YCIOBHH PaBHOBECHS pbhluara M OJIOKOB), y4aCTBOBAThH B
TUTAHUPOBAHUH Y4E€OHOTO UCCIIEIOBaHMS, COOMPATh YCTAHOBKY M BBITIOJIHATH H3MEPEHHUS, CIIEAYS MPeAI0)KEHHOMY TuIaHy, (pukcupoBarth
pe3yabTaThl TOJYYEHHOW 3aBUCHMOCTH (H3MUYECKMX BEJIMYMH B BHUJAE MPEUIOKCHHBIX TaONMWIl W TpaduKOB, AENaTb BBIBOJABI IO
pe3yspTaTaM HCCle0BaHMUs;

MIPOBOJUTH KOCBEHHbIE N3MEPEHUS (PU3MUECKUX BEIUYUH (TUIOTHOCTh BELIECTBA KUIKOCTH U TBEPAOTO TENa, CUJIa TPEHUS CKOJIbKEHUS,
JaBJICHWE BO3/yXa, BBITAIKHUBAIONIAsl CHJIA, JEHCTBYIOIIAasi Ha MOTPYKEHHOE B JKUIKOCTb TeN0, KO3()(PUIMEHT MOJE3HOro IerCTBUS
MPOCTBIX MEXaHU3MOB), CJeIysd NPEUI0KEHHOW MHCTPYKIMK: MIPH BBIIIOJHEHUHN W3MEpPEHUI coOUpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIUUCIISTH 3HAaU€HUE UCKOMOM BEIMYUHBI,

coOJr01aTh MpaBUiia TEXHUKU 0€30TIaCHOCTH MpU paboTe ¢ T1abopaTopHBIM 000PYI0BAHHEM;

yKa3bIBaTh MPUHILMUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETP, ITUHAMOMETp, COOOIIAIONINECS COCYIBI,
O6apoMmeTp, pbluar, MoABMKHBIN U HEMOIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh NPUHIMIbBI JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOICTB C ONOpPOM Ha MX omucaHus (B TOM YHCIE:
MOJIIMITHUKY, YCTPOICTBO BOJONPOBOJA, I'MIPABIMUECKUI MPECC, MAaHOMETP, BBICOTOMEp, MOPLUIHEBON HACOC, apEOMETp), UCTONIb3Ys
3HaHUS O CBOMCTBAaX (PM3UYECKUX SBJICHUN U HEOOXOAUMBIE (PU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTE IPUMEPHI (HAXOAUTh MH(GOPMALMIO O MPUMEPAxX) MPAKTUYECKOTO HCIOJIb30BAaHUS (PU3MUYECKMX 3HAHMM B MOBCEIHEBHON
KHU3HU A obOecrieueHHsi 0e30IacHOCTU MpH OOpalleHuu ¢ NpudopamMM M TEXHHUYECKUMH YCTPOICTBAMH, COXpAaHEHMs 3[0POBbs U
COOJIIOJICHHS HOPM KOJIOTMYECKOI0 TIOBEJICHUS B OKpYXKarollel cpeie;

OCYLIECTBIIATh OTOOP HMCTOYHMKOB MH(pOpMauuu B MHTepHETe B COOTBETCTBMHU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCSA 3HAHUN U ITyTEM CPaBHEHUS PA3JIMYHBIX MCTOYHHUKOB BBIIENATH MH(OPMAIMIO, KOTOpas SIBJISETCS MPOTUBOPEUMBON WM
MOJKeT OBITh HEJIOCTOBEPHOM;

UCIOJb30BaTh IPHU BBHINOJIHEHUU YYEOHBIX 3a/aHUIl HaydyHO--TIONMYJSIPHYIO JIMTEpaTypy (PU3MYECKOTO COAEp)KaHUs, CIPABOYHBIE
MaTepualibl, pecypchl cetu MHTepHeT, BianeTb HnpuéMamMM KOHCIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HMHGOpMAIMU M3 OJHOU
3HAKOBOW CUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKWE MHCbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HCTOYHHUKOB HH(POPMALUHN (PU3HUECKOTO
CoJiepKaHus, B TOM YHCJIe MyOJIMYHO JeNaTh KpaTKHE COOOLICHUs O pe3ysbTaTaxX MPOEKTOB WM Y4EOHBIX HCCIIEAOBAaHUM, MPU ITOM
I'PaMOTHO MCHOJb30BaTh U3yYE€HHBIH MOHATUIHHBIN anmnapar Kypca (PU3HMKH, CONTPOBOKIATh BBICTYIUICHHE TPe3eHTalneH;
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IIPY BBINIOJIHEHUM YYEOHBIX MPOEKTOB U MCCIENOBAHUN pacHpenesaTh O00A3aHHOCTH B IPYIIE B COOTBETCTBHUHU C IOCTaBICHHBIMU
3aJayaMH, CIICUTh 3a BBHIMOJHEHHEM IUIaHAa JCHCTBHM, aJeKBaTHO OICHMBATH COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb T'PYIIIHI,
BBICTPauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYXKAIOLIUX.

K xoHmy oOy4deHus B 8 kJiacce mpeaMeTHbIC pe3ybTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH y OOYJAFOIIMXCS

YMCHHM:

HCIIOJIB30BATh MOHATHUA: MacCa M pa3MCpbl MOJICKYJI, TCIJIOBOC ABMXKXCHUC ATOMOB W MOJICKYJI, arpC€raTHbIC COCTOSHUS BCIICCTBA,
KpUCTAJJIMYECKUE U aMOP(HbIE TeJla, HACHIICHHbIN U HEHACHIIIEHHBIH Map, BIaKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPIUs,
TEIIOBOU JABUT'AaTCJIb, BHCMCHTapHBIﬁ BHGKTpI/I‘IeCKI/Iﬁ 3apdaa, OSJICKTPUUCCKOC II0JIC, IMPOBOJHUKU W JUDJICKTPHUKH, MHOCTOSIHHBIN
AIEKTPUYECKUN TOK, MArHUTHOE TOJIE;

pasnuyath SBJICHHS (TEIJIOBOE PACHIMPEHUE W CKATHE, TEIUIoNepeada, TeIIOBOE PaBHOBECHE, CMAuyMBAaHUE, KANWDISPHBIC SBICHUS,
HUCIMAapCHUEC, KOHACHCAIWs, IJIABJICHHUE, KPHUCTAJIJIM3alusa (OTBCpHeBaHI/IG), KHIICHUEC, TCILIOIICpEaada (TGHHOHPOBO)IHOCTI), KOHBCKIIM,
W3ITydeHUE), DJIEKTPU3ANHS T, B3aMMOJCHCTBHUE 3apsIOB, JCHCTBUS JJICKTPUUSCKOTO TOKA, KOPOTKOE 3aMBbIKaHWE, B3aHMMOJCHCTBHE
Mar"duToB, }ICI\/'ICTBI/IG MAaravMTHOTIO II0JId HAa IMTPOBOAHUK C TOKOM, DJICKTPOMArHuTHasA I/IH)IYI(HI/I?I) I10 OMMHUCAHUIO UX XaPaKTCPHBIX CBOMCTB
1 Ha OCHOBC OIIBITOB, IEMOHCTPUPYIOIIHUX TaHHOC (1)I/I31/I'-IGCKOG SIBJICHUC,

pacrno3HaBaTh MPOSBICHUE WM3YYEHHBIX (DM3MUYECKUX SBJIEHUN B OKPY)KAIOIIEM MHUpPE, B TOM 4Hclie (U3NYECKHE SBJIECHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSDKCHUE M KANWJUIAPHBIC SIBIICHHUS B MPHPOJIE, KPUCTAIUIBI B MpHUpoe, uanyderre CoHIa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHKUE POCHI, TyMaHa, UHEsI, CHETa, SJICKTPUIECKUE SBIICHHS B aTMOC(epe, AEKTPUIECTBO KUBBIX OPraHU3MOB,
MarHuTHOE MoJie 3eMid, Iped( IMOIFCOB, POJb MAarHUTHOTO TIONS Uil JKU3HU Ha 3emile, MOJIIPHOE CUSHHE, TIPU STOM IEpPEBOIUTH
MPAKTUYECKYIO 3a7a9y B yUeOHYIO, BBIJICISTH CYIIIECTBEHHBIE CBOMCTBA (TTPU3HAKK ) (PU3NYECKUX SBJICHU;

OIMCHIBATh M3YYCHHBIC CBOMCTBA TENl U (PU3MUCCKUE SBIICHHS, HCIIONB3Yysl (PU3NYECKUE BEIMUUHBI (TEMIIEpaTypa, BHYTPECHHSSI SHEPTHS,
KOJIMYECTBO TEIUIOTHI, yJIelbHAs TEIUIOEMKOCTh BEUISCTBA, YJACIbHAs TEIUIOTA IUIABJICHUS, yICJbHAs TEIUIoTa MapooOpa3oBaHHMS,
yllenbHasl TEIUIOTa CrOPaHUs TOILUIMBA, KOA(POHUIIMEHT IMOJIE3HOTO JCHCTBHSI TEIUIOBOM MAIIMHBI, OTHOCHTEIIbHASI BIAXKHOCTh BO3/yXa,
ANIEKTPUYECKHIA 3apsijl, CHJIa TOKA, AJIEKTPUYECKOE HAINpPSHKCHUE, CONMPOTUBIICHUE MPOBOJHHKA, YICIHHOE CONPOTUBIICHUE BEIECTBA,
paboTa ¥ MOUIHOCTH DJIEKTPUYECKOTO TOKA), MPH ONUCAHWU IMPABHILHO TPAKTOBATh (DU3MUYECKHMI CMBICI HCIHOJIb3yEMBIX BEIHYUH,
0003HauCHHsT ¥ EAWHUIBI (PU3UUECKUX BEIUYMH, HAXOIUTh (HOPMYIIBI, CBS3BIBAIOIINE TAHHYIO (DU3MUYCCKYIO BEIUYHUHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTH IPa(UKN N3Y4CHHBIX 3aBUCUMOCTEH (PU3HUYCECKUX BEIMYHH;

XapaKTepU30BaTh CBOWMCTBA TEN, (PM3UYCCKUE SBICHHUS W IMPOIECCHI, UCIOJIB3YSI OCHOBHBIC MOJIOKEHHUS MOJICKYJISIPHO--KHHETUYECKON
TEOPHUH CTPOCHUS BELIECTBA, MPUHIUI CYNEPIO3HUIINH MOJeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUA 3apsija, 3akoH OMma s
ydacTka 1emnu, 3akoH Jxoyns—JIeHia, 3akoH COXpaHEeHUs HEPTHUH, IIPH ATOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aITUCHIBATh
€ro MaTeMaTUYECKOE BHIPAKECHUE;
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OOBSICHATH (PU3MUYECKHE TPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTYallMid MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBIABJIATE MPUYUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00BsAcHeHHE U3 12 JTOTHYECKUX IIIaroB C OHOpOﬁ Ha 1-2 HN3YYCHHBIX CBOIiCTBa
¢bu3nvecKux SBICHUN, (PU3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 33a4H B 2—3 JNEWCTBUS, UCIIOIB3Ys 3aKOHBI B (POPMYJIBI, CBSA3BIBAIOIINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIHM3a
YCII0BHA 3aja4yMd 3alMChIBATh KPATKOC YCJIOBHUEC, BBIABIIATL HCIOCTATOK JAHHBLIX JJId PCIICHHA 3ada4H, BI)I6I/IpaTI) 3aKOHbI 1 q)OpMy.HBI,
H€O6XOZII/IMI)IC JJIsL e€ peuicHus, pPOBOJUTH paC‘-IéTI)I U CpaBHUBATH IOJYYCHHOC 3HAUCHUC (1)1/131/1‘-1601(0171 BCINYNHBI C HU3BCCTHBIMU
JIAHHBIMH;;

pacrio3HaBaTb HpO6J’ICMI)I, KOTOPBIC MOXKHO PCIIUTH TP IMMOMOIITN (1)I/ISI/I‘ICCKI/IX MCTOH0B, UCIIOJIB3YA OITMCAHNUEC UCCIICAOBAHUS, BBIACIIATD
IMPOBEPAECMOC NPCANOJIOKCHUC, OLICHUBATL NMPABUIJIBHOCTD IMOPAJKA MPOBCACHUSA UCCIICAOBAHNA, A€JIaTh BbIBO/bI,;

IMPOBOAWTE OIIBITBHI IO Ha6J'II-OI[€HI/IIO (i)I/I?)I/ILIeCKI/IX SIBJICHUN WIIH (1)I/ISI/I‘I€CKI/IX CBOWCTB Tel (KaHI/IJ'IJ'IHpHBIC SIBJICHUSA, 3aBHCHUMOCTH
JaBIICHHS BO3/yXa OT ero o0bhEMa, TeMIeparypsl, CKOPOCTH MPOIecca OCTHIBAHUS W HATPEBAHUS NIPU U3IYUYECHUH OT I[BETA M3ITydaromei
(HOFJ’IOIII&IOHI&I\/'I) MOBEPXHOCTHU, CKOPOCTHh UCITAPCHUA BOJAbI OT TEMIICPATYPHI X KUAKOCTH U IIJIOIIAaNU eé IMOBEPXHOCTH, DJICKTpU3AL[UA TCII
n B3aI/IMOJIeI\/'ICTBI/Ie SJICKTPUYCCKHX 3apsAa0B, BSaI/IMOHeI\/’ICTBI/Ie MMOCTOSHHBIX MarHuToOB, BU3yalin3allusl MarHUTHBIX MOJIer MOCTOSHHBIX
MAar"duToOB, }ICI\/'ICTBI/IH MAarauTHOTI'O ITOJIA Ha IMPOBOAHHK C TOKOM, CBOMCTBA OJICKTpOMAarHuTa, CBOMCTBA QJICKTPOABUTATCIIA ITOCTOAHHOTO
TOKa): (OPMYJIUPOBATH MMPOBEPSIEMBIE MPEMOIOKEHHUS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PYI0BaHHS, ONTUCHIBATEH XOT OTIHITA
1 GOpPMYIHPOBATH BEIBOIBI,

BBITIOJIHATE TIPSIMBIE M3MEPEHUSI TEMIIEpaTyphl, OTHOCHTEIFHON BIAKHOCTH BO3/yXa, CHJIBI TOKA, HANPSHKCHUS C HMCHOJIB30BaHHEM
AHAJOTOBBIX NMPHOOPOB M JATUYMKOB (M3MUYCCKUX BEIUYMH, CPAaBHUBATH PE3YJIbTaThl U3MEPEHHMH ¢ Yy4ETOM 3aJaHHON abCOJIIOTHOM
HOTPEITHOCTH;

IPOBOJNUTH HCCJIEJOBAaHHE 3aBUCHUMOCTH OJHON (M3MUECKON BEIMYMHBI OT JPYrod C HCIOJIb30BaHHEM IMPSAMBIX H3MEPEHUI
(3aBHCUMOCTD COTIPOTHBIICHUSI MTPOBOJHMKA OT €r0 JUIMHBI, IUIOMIAN MONEPEYHOT0 CEUCHHS U YAEIHHOTO CONPOTHBIICHHS BELIECTBA
NPOBOJHUKA, CHJIBI TOKa, WAYLIETO Yepe3 MPOBOAHUK, OT HANPSHKCHUS HA IPOBOJHUKE, HCCICIOBAHUE IIOCIEIOBATEIBLHOTO |
MapauIeIbHOTO COEAMHEHUI MPOBOIHUKOB): IUIAHUPOBATH MCCIICJOBAHUE, COOMpATh YCTAHOBKY M BBINOJHATH HM3MEPEHHS, CIETYS
NPEATIOKEHHOMY IUIaHy, (MKCHPOBATh PE3YJbTaThl IOJYYCHHOW 3aBUCHUMOCTH B BUAE TaOMUI] M TpadUKOB, JeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIICI0OBaHNUS;

IPOBOJNTH KOCBEHHBIE M3MEpEHUs (PU3NYeCKUX BeTHUYMH (yAeNbHas TEINIOEMKOCTh BELIECTBA, CONPOTUBIICHHE MPOBOIHHUKA, paboTa
MOIIHOCTh 3JIEKTPUYECKOTO TOKa): IUIAHUPOBATh HM3MEPEHHs, COOMpPaTh HKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys IPeUIoKEHHOM
MHCTPYKIIUHU, ¥ BBIYUCIIATh 3HAUEHUE BEJTMUUHBI;

coOuro1aTh MpaBuiia TEXHUKU O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYIOBAHUEM;
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XapaKTepU30BaTh MPUHIUIIBI JCHCTBUS M3YYCHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOWCTB C OMOPOM HA MX OMUCAHUS (B TOM YHUCIE:
CUCTeMa OTOIUICHUS JOMOB, THUTPOMETp, NapoBas TypOWHA, aMIIEPMETP, BOJBTMETpP, CUYETUYUK DJICKTPUUYECKON DHEPTHH,
AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, HArPEBATEILHBIC AIEKTPONPUOOPHI (TIPUMEPBI), FMEKTPUUCCKUE MPEAOXPAHUTENH, JICKTPOMATHUT,
AJIEKTPOJIBUTATENIb TOCTOSIHHOTO TOKA), HWCIOJB3ysl 3HAHUS O CBOWCTBAX (PU3WYCCKUX SIBIICHUH W HEOOXOoAWMbIe (HDHU3HUSCKUE
3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIC TEXHUYECKUE YCTPOWCTBA M U3MEPHUTEIbHBIC TPUOOPHI IO CXEMaM M CXEMATHYHBIM PHCYHKaM (MKHUIKOCTHBIHA
TEPMOMETpP, TEPMOC, ICHXPOMETP, THUTPOMETP, IBHUTATEe]Ib BHYTPEHHETO CrOpPaHUs, JSJICKTPOCKON, PEOCTaT), COCTaBISATH CXEMBI
AIEKTPUICCKUX IETeH ¢ TIOCIIeA0BATEIbHBIM U IMAPAIIICIIBHBIM COSIMHEHUEM JJIEMEHTOB, Pa3jindasi yCIOBHBIC 0003HAYCHUS JIIEMEHTOB
BIEKTPUYECKUX LETEH;

MIPUBOJIUTh TIPUMEPHI (HAXOAWTh MH(DOPMAIMIO O MPUMEpax) MPaKTHYECKOTO HCIOJB30BaHUS (DU3MUECKUX 3HAHUH B MOBCEIHEBHOMN
XKU3HU JUI oOecriedeHus] Oe30TMacHOCTH TpHU OOpamieHUuH ¢ MPUOOpaMH M TEXHHYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3J0POBBS U
COOJTFOICHUST HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIICH cpejie;

OCYIIECTBIIATh MOUCK HH(pOpMAmu (PU3NIECKOTO CoJepKaHus B VIHTepHETe, HA OCHOBE WMEIONIMXCS 3HAHWA W IYyTEM CpaBHEHUS
JOTIOJTHATEIHHBIX HCTOYHUKOB BBIICIISATH HHPOPMAITUIO, KOTOPAS SIBJIICTCS TPOTHBOPESUMBON HITH MOXKET OBITh HEJIOCTOBEPHOM;
WCII0JIb30BaTh IPH BBHITIOJHCHHH YYEOHBIX 3aJlaHUil HAydHO--TIONMYJSIPHYIO JUTEPaTypy (U3NYECKOTO COJACPIKAHHS, CIPABOYHBIC
MaTepuaibl, pecypchl ceTtu HHTepHeT, BiageTh NpuéMaMH KOHCIICKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHOOpPMAIMU W3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHBIC IMCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHus, o00o00mas wHGOpPMAIMI0 W3 HECKOJIBKUX HMCTOYHUKOB
(bMBUYECKOTO COMEPKAHMS, B TOM YHCIIC MYOJIMYHO MPECTABIISATh PE3yIbTaThl TPOCKTHOW MJIM UCCIIEA0BATEIIBCKON AEATEIHHOCTH, TIPH
ATOM I'PaMOTHO HMCTIOJIb30BaTh H3yYE€HHBIN MOHATHIHBIN armapat Kypca (pU3uKH, COMPOBOKIAaTh BEICTYIUICHUE MTPE3CHTAIUEH;

IIPU BBITIOJTHCHUH YYCOHBIX ITPOCKTOB U UCCIAEAOBAHUHN (DU3UYECKUX TIPOLIECCOB PACIIPEACIATh 003aHHOCTH B TPYIIIE B COOTBETCTBHH C
MOCTaBJICHHBIMH 3aJa4aMH, CJICIUTH 32 BBITIOJHEHHEM IUIaHA JCUCTBUH M KOPPEKTHUPOBATh €ro, aJeKBATHO OLICHMBATh COOCTBEHHBIN
BKJIQJI B ICATEILHOCTD TPYIIIIbI, BRICTPAaUBAaTh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE, ITPOSIBIIAS TOTOBHOCTh Pa3peiiaTh KOH(QIUKTHI.

K KOHIY O6y‘~IeHI/I${ B 9 KJIacce IMPEAMCTHBIC PE3YJIbTAThI Ha 0azoBOM YPOBHC NOJIKHBI OTpaKaTb C(bOpMI/IpOBaHHOCTB y 06yqafonmxc;1

YMEHHUI:

UCIIOJIb30BAaTh MOHATHS: CHCTeMa OTcuéTa, MarephalbHas TOYKa, TPACKTOPHUS, OTHOCHTEIHHOCTh MEXaHMYECKOTO JBM)KCHUS,
negopmarust (yrnpyras, IUlacTU4ecKas), TPEHUE, IEeHTPOCTPEMHUTENbHOE YCKOPEHHE, HEBECOMOCTh M Teperpy3kd, LEHTP TSHKECTH,
abCoIOTHO TBEPAOE TeJO, IEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHMUYECKHWEe KoyeOaHWs W BOJHBI, 3BYK, MH(pa3ByK u
yIABTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI, IIIKalla AJIEKTPOMATHUTHBIX BOJH, CBET, OMU30PYKOCTh U JAllbHO30PKOCTh, CIEKTPHI
WCITyCKAaHUS U TOTJIONIEHUS, anb(da-, 0eTa- ¥ raMMa-u3IIydeHus, U30TOIbI, epHas YHEPTeTHKA,;
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pasnuyath SBJIECHUA (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE JBM)KEHUE, PABHOYCKOPEHHOE INPSMOJIMHENHOE JBHKEHUE,
cBOOOJIHOE TaJeHHE TeJ, PABHOMEPHOE IBM)KCHHE IO OKPYKHOCTH, B3aMMOJICWUCTBUE TEJNl, PEAKTUBHOE IBIIKEHHE, KoJjeOaTenbHOe
JBIDKEHUE (3aTyXalollMe M BBIHYXKJICHHBIC KOJeOaHHs), PE30HAHC, BOJHOBOE [BIWKCHHME, OTPAKEHHE 3BYKa, MPSIMOJIHMHEHHOE
pacnpocTpaHeHue, OTpaKEHUE U MPEJOMJICHUE CBETA, [O0JIHOE BHYTPEHHEE OTPA)KEHHE CBETA, PA3JIOKEHHUE OEJIoro CBeTa B CIEKTP U
CJIIOKEHHE CIIEKTPAJbHBIX IBETOB, MAMCIEPCHsSI CBETA, €CTECTBEHHAs pPAJUOAKTUBHOCTb, BO3HUKHOBEHHME JIMHEWYATOrO CIIEKTpa
M3ITYYEHHs) TI0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HMUECKOE SBJICHNUE;
pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUYECKUX SBICHUH B OKpYKalOIIeM MHpe (B TOM 4ucie (pu3myecKue SBICHUS B IPUPOJE:
NPWINBBI U OTJIMBBI, JABWKeHUE IU1aHeT COJIHEYHOW CHCTEMbI, PEaKTHMBHOE [IBUKEHUE XUBBIX OPraHU3MOB, BOCHPUSTHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO, LIBETa Te€J, ONTHYECKHUE SIBICHUS B MPUPOJE, OHMOJOTHYECKOE
NefcTBUE BUAMMOIO, YIbTPa(UOJIETOBOTO M PEHTI€HOBCKOIO W3JIy4EHHUH, €CTECTBEHHbINM paguoaKTUBHBIA (DOH, KOCMUYECKUE JIy4H,
paZvoaKTUBHOE H3IY4YEHHE MPUPOAHBIX MHHEpAJIOB, JECWCTBHE PAJAMOAKTUBHBIX H3JyYEHHUH Ha OpraHu3M YeJOoBeKa), MPH 3TOM
MEePEeBOINThH MPAKTUYECKYIO 33/1a4y B yUeOHYI0, BBIJIENIATh CYIIIECTBEHHbIE CBOMCTBA (MTPU3HAKN) PU3NUECKHUX SBICHHUII;

ONHCHIBATh M3YYEHHbIE CBOMCTBA Tel U (PU3MUECKUE SIBICHMS, UCMOIb3ysd (U3NUECKUE BEIMYMHBI (CPEIHSAS U MTHOBEHHAsl CKOPOCTb
TeJa IPU HEPAaBHOMEPHOM [BWIKEHWH, YCKOPEHHE, INEepEMENIEHUE, MyTh, YIIoBas CKOpPOCThb, CWJIA TPEHMS, CHJIA YIPYTOCTH, CHJA
TSXKECTH, YCKOPEHHE CBOOOJHOrO TMaJeHHus, BEC Tella, UMIYJIbC Tejla, MMIYJIbC CHJIbI, MeXaHudeckas paboTa M MOIIHOCTH,
MMOTEHIMAaIbHAs SHEPIUsl Tejla, MOJHATOTO HaJ MOBEPXHOCTBHIO 3€MIIM, MOTECHLUHAJIbHAs SHEPIHs CHKAaTOW IMPYKHUHBI, KMHETHYECKas
SHEprus, MoJiHas MeXaHW4ecKas JHEprus, Mepuoja M 4YacToTa KojeOaHWM, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh
CBETa, IOKa3aTelb MPEIOMJICHUS Cpeabl), MPU ONMUCAHUHM MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCHOJIb3YEMbIX BEIUYMH,
0003HaYeHUsS] U E€IUHUIBI (GU3NYECKUX BEIMYUH, HAXOAUTHh (DOPMYIIbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEIMUUHY C JIPYTUMHU
BEJTMYMHAMHU, CTPOUTH IPaPUKN U3yYECHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKHE SIBJICHHUS U IPOLIECCHI, MCIOJb3YS 3aKOH COXPAHEHUS HHEPruH, 3aKOH BCEMHUPHOIO
TACOTEHUs, NPUHIMUI CYNEPHO3ULMUA CWJI, IPUHIMI OTHOCUTEenbHOCTH ['anmies, 3axkoHsl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCA,
3aKOHbI OTPAKEHUSI U MPEJOMJICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsiI0BOIO M MACCOBOTO YHMCEN IPH AJIEPHBIX PEAKLUMIX, IIPU ITOM
JlaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aIMCHIBATH €r0 MaTEeMAaTUYECKOE BHIPAKEHUE;

O0OBSACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE CUTYyalluil MPaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa:
BBISIBIISITH IIPUUMHHO--CJICJICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHX IIaroB ¢ OMOpoil Ha 2—3 M3y4yeHHBIX CBOMCTBA
(busznuecKkux ABJICHUHN, (PU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEI;

pemaTh pacuéTHbIE 3a/1a41 (OMUPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHUIN), HCHOJIB3Ys 3aKOHBI M (JOPMYJIBI, CBSA3BIBAIOIINE (PU3HUECKUE
BEJIMYUHBI: Ha OCHOBE aHajJM3a YCJIOBUS 33Ja4yM 3alUCBHIBATH KPATKOE YCJIOBUE, BBISABIATH HEJOCTAIOLINE WM M30bITOUHbIE JAaHHBIE,
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BBIOMpATh 3aKOHBI M (HOPMYIBI, HEOOXOJWMBIC UIS PEUICHHUS, MPOBOJIUTH PACUYETHI M OLIEHUBATh PEATHCTHYHOCTH IMOJYyYEHHOTO
3Ha4eHUs (PU3NIECKON BETUUNHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PELIUTh MPH MOMOIIU (PU3NIECKUX METOJIOB, UCTIOIB3Ys OMIMCAHUE UCCIICAOBAHUS, BBIICIATh
IIPOBEPSIEMOE TPEATONIOKEHUE, OLIEHUBATh MPABUIBHOCTh MOPSAAKA MPOBEACHUS UCCIENOBAaHUS, J€J1aTh BBIBOJbI, HHTEPIPETUPOBATD
pe3yabTaThl HAOJIOIEHUH U OIBITOB;

MIPOBOJIUTH OTIBITHI IO HAOMIOACHUIO (PU3MUECKUX SBICHUH MM (PU3NYECKUX CBOUCTB Tel (M3ydeHHE BTOPOTO 3akoHa HproToHa, 3aKoHa
COXPAaHEHHUs JHEPIHM, 3aBUCUMOCTb IE€pUoJa KOJEeOAaHWHW NPYKUHHOTO MasTHHUKA OT MacChl Ipy3a M JKECTKOCTH HPYKHUHBI U
HE3aBHCHUMOCTh OT aMIUIMTY/AbI MalbIX KoJI€OaHMM, NMPSAMOJIMHEHHOE pacHpOCTpaHEHUE CBETa, pa3joKeHUe OEIoro CBeTa B CIEKTD,
U3Y4YE€HHUE CBOMCTB M300pa)K€HUS B IUIOCKOM 3€pKaje M CBOMCTB HM300pakeHUs IpeaMmeTa B coOuparouieil jguH3e, HaOlroAeHue
CIUIOIIHBIX W JIMHEWYaThIX CHEKTPOB H3IYYEHHs): CAaMOCTOATEIbHO COOMpPATh YCTAHOBKY W3 HM30BITOYHOrO Habopa o0OpynOBaHUS,
OTHCHIBATh XOJ1 OTIBITA U €T0 PE3yIbTaThl, GOPMYIUPOBATH BHIBOIBI;

MPOBOJUTHh MpPH HEOOXOJUMOCTH CEpPHUI0 MPSMBIX H3MEPEHMH, OMNpeneNsisi cpelHee 3HaueHHe H3MepsieMOod BenuduHbl ((oKycHOe
paccTosiHue coOMparoIIel TUH3bI), 000CHOBBIBATH BHIOOD CITOCO0a M3MEPEHHS (M3MEPHUTEIIHHOTO MMPUO0opa);

MPOBOJUTH HCCJIEIOBAaHUE 3aBUCHUMOCTEN (PU3MYECKUX BEJIIMYMH C HUCIOJIb30BAaHUEM MPSAMBIX H3MEPEHUH (3aBUCMMOCTH MYTH OT
BpEMEHHU TpPU PABHOYCKOPEHHOM JBMKEHUU O€3 HaydallbHOM CKOpPOCTH, MepHoja KojJeOaHWH MaTeMaTHMYeCKOTO MasTHUKA OT JUIMHBI
HUTH, 3aBUCUMOCTH YIja OTPaKCHHUs CBETa OT yIJla MaJeHHUs M yIila MpeJOMIEHHs OT yria MajJeHHus): IUIAHUPOBATh UCCIIEAOBaHHUE,
CaMOCTOSITEJIBHO COOMpaTh YCTaHOBKY, (PUKCHPOBATh Pe3ysbTaThl MOTYYEHHOW 3aBUCHUMOCTU (PU3MYECKUX BEIMYUH B BHUJE TAONUIl U
rpauKoOB, IeJ1aTh BBIBOJIBI IO PE3YJIbTATAM UCCIIEA0BAHUS;

IIPOBOJIUTh KOCBEHHbIC M3MEPEHMs (U3NYECKUX BEIMUYUH (CPEIHss CKOPOCTh M YCKOPEHME Tejla IIPU PAaBHOYCKOPEHHOM JABHKCHMHU,
YCKOpEHHE CBOOOJHOIO MaJeHMsl, KECTKOCTb HPYXKUHBI, KOIPGHUIMEHT TPEHUs CKOJIBXKEHHUS, MEXaHUdeckas paboTa U MOIIHOCTb,
4acToTa U MepHoJ] KojJeOaHU MaTeMaTHYeCKOTro U MPYKUHHOTO MasTHUKOB, ONTHYECKasl CHJIa COOMparoIlel JIMH3bI, PaJMOaKTUBHBIN
(GoH): MIaHUPOBaTh M3MEPEHMs, COOMpATh SKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBINOJHATH HM3MEPEHMs, CleAysd NpeyIoKeHHON
UHCTPYKLIMU, BBIYUCIATH 3HAUEHHE BEJIWYMHBI M aHAJIW3UPOBATh IIOJYYEHHBIE pE3yJIbTaThl € Y4ETOM 3aJaHHOM NOIPEIIHOCTH
HU3MEPEHUI;

coOuroIaTh MpaBuiia TEXHUKU O€30I1aCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000PYJOBAHUEM;

pa3nuyaTh OCHOBHbBIE IMPHU3HAKM HM3YYEHHBIX (DU3MUECKUX MOJEJei: MaTepualibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOUEUHBIN
UCTOYHHUK CBETa, Jy4, TOHKas JIMH3a, INITaHETapHas MOJIeIb aTOMa, HyKJIOHHAs! MO aTOMHOTO $/Ipa;

XapaKkTepu30BaTh MPUHIMIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPONCTB C ONOpPOW Ha MX OMUCaHMA (B TOM 4YHCIE:
CIMJIOMETP, AATYUKU MOJIO0KEHUS, PACCTOSIHUS U YCKOPEHUs, pakeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToarmnapaT, ONTHYECKUE CBETOBO/IBI,
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CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHHUA O CBOMCTBAaX (M3MYECKUX SBICHHH M HEOOXOoauMmble (uzndeckue
3aKOHOMEPHOCTH;

HCIIOJIb30BATL CXCMbI U CXCMATHYHBIC PUCYHKH HU3YUCHHBIX TCXHUYCCKUX yCTpOfICTB, HU3MCPUTCIIbHBIX HpI/I60pOB U TEXHOJIOI'NYCCKUX
MIPOIIECCOB TIPHU PEIICHUU y4eOHO--TIPAaKTHUYECKUX 3a/ad, ONMTUYCCKUE CXEMBI JIJISi TIOCTPOCHUS M300paKEHUH B IIOCKOM 3epKaje U
coOuparorieii TUH3E;

NPUBOANUTH TPUMEPHI (HAXOAUTh MH(POPMAIMIO O TPUMEpPax) MPAaKTUYECKOTO HCIIOJb30BaHMs (PU3MYECKUX 3HAHWK B MOBCETHEBHOMN
KU3HU JIs oOecriedeHusl O€30TMacHOCTH TpH OOpamieHUH ¢ MPUOOpaMH M TEXHHYECKUMHU YCTPOUCTBAMHU, COXPAHCHUS 30POBBSI U
coOI0ICHNS HOPM SKOJIOTMUYECKOTO TIOBEJIEHUS B OKpYXKalOIIel cpee;

OCYILIECTBIIATh MOUCK HHPOpMAMK (U3MUECKOTO cojaepkaHus B VIHTepHeTe, caMOCTOATEIbHO (POpPMYIHpYys MOUCKOBBIM 3aIpoc,
HaxXOJUTh MYTHU ONPEACICHUA OOCTOBCPHOCTU nonyquHoﬁ I/IH(l)OpMaIII/II/I Ha OCHOBE€ HMCHIIUXCA 3HaHUU " JOIIOJITHUTECIIBHBIX
HUCTOYHHKOB,

UCIO0JIb30BAaTh MPHU BBHINOJHEHUHM YYE€OHBIX 3a/JaHuil HaydyHO--TIONYJSIPHYIO JIUTEpaTypy (GHU3NYECKOTO COAEp)KaHMsS, CIPaBOYHBIE
MaTepuaisl, pecypchl ceTu WHTepHeT, BiajaeTh NpUEMaMM KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3zoBaHUs HMH(OpMALMU M3 OJHON
3HAKOBOM CHUCTEMBI B IPYTYIO;

cOo31aBaThb coOCTBEHHBIE MUCHLMEHHBLIE U YCTHBIC COO6HI€HI/I$I Ha OCHOBE I/IH(i)OpMaHI/II/I U3 HECKOJIBKHUX HCTOYHHKOB (1)I/I?>I/IIIGCKOFO
coJlep)KaHus, MyOJIMYHO TMPEACTaBIATh pPE3yabTaThl MPOEKTHOW WM MCCIEI0BATENbCKONW JIEATENBHOCTH, IpPU 3TOM T'PaMOTHO
WCIO0JIb30BaTh U3yYCHHBIN MOHATHIHBIN anmnapar u3y4aeMoro pasjena GU3MKU U CONPOBOXKAATh BHICTYIUICHHE MpPE3eHTaluel ¢ yuéToM

0COOEHHOCTEH ayJUTOPUN CBEPCTHHKOB.
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlanrieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora 1 MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPT sl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7 1
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 14.5

30



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

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 1 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK
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bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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