MUHHUCTEPCTBO NPOCBEIEHHS POCCHHCKOW ®EJAEPAIIMH
Munucreperso obpasosanun Camapekoii obaacrn
Orpapnencroe ynpapienue MO CO

I'bOY COI M 2 "OI" ¢. Knnean-Yepracen"

yCKOg

PACCMOTPEHO COI'JIACOBAHQye
Ha saceannn 1HIMO 3amecTHTeNs JIHpekREpa-«., F1] { XTOPOM [1TKOJTh]

v /4
VHHTENeH MaTeMaTHicH, o BP. «

HHhopMaTHKH, GHIHKK /{){/ = Mymenmoa 10.B./
/ // Tpstcaz Ne 01-148/7 oa
: o1 30, 08. 2024 r

M opauknna LA/
TTporokon Nel

Pyxosoautens LLIIMO
X
) 0129, 08,2024 ¢

e U
L ]
Honoryxnaa B.A.
Iporoxkon Nel
or 26. 08. 2024 ¢/

PABOMAS TTPOIPAMMA
OCHOBHO!UO OBINETO OLPATOBAHNSA
LI CHABOCTIALIITNX
yiehuoro npeavern «mmns

18 e
C=RU, O="TBOY vLuLw
Ne2 ""OL"" c.
Kunenb-Yepkacco!”,
CN=3amectutenb
anpektopa lMynbiHMHa
HO.B.,
\ E=pupyningjula@mail.ru ., Kuneap-Yepracest 2024
00d79826ec79e27566
2024.08.30 19:04:38+04'00'

IMOACHHUTEJIBHASA 3AIIMCKA

[TporpamMma no pusuke Ha ypoBHE 6a30BOT0 00IIEro 00pa30BaHUS COCTABICHA Ha OCHOBE
MOJIOKEHUH W TpeOOBaHWK K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarellbHON TMporpamMmsbl, mpeactaBieHHo B PI'OC OO0, a Takke C yd4eroM
dbenepanbHON paboueld mporpaMmbl BocTUTaHUs W KOHIENIMM TIpernojaBaHus y4eOHOTO
npeamera «Ou3nKa.

Conepxkanne mporpamMmbl 1o (PU3MKe HaANpaBiIe€HO Ha M3YYECHHE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH YyYalIMXCsSd W HM3y4eHHE OpTraHu3anuu (U3WKA Ha JEATEIHHOCTHOW OCHOBe. B
nporpaMMe 1o (u3uKe HAOIIOAAIOTCS BO3MOXKHOCTH H3Y4YEHMsI TPEAMETOB B paMKax
tpeboBanuit ®I'OC OOO K cTaHAAPTHBIM JHMYHOCTHBIM W METAlpeAMETHBIM pe3yiabTaTaM


школа
Размещенное изображение


oOydeHHUs, a TaKkKe MEXKIPEIMETHBIE CBS3U €CTECTBEHHOHAYYHBIX TNPEIMETOB Ha YpPOBHE
6a30Boro 001Ier0 00pa30BaAHUS.

[Iporpamma 10 (pu3KMKE yCTaHABIMBACT OOIIUI y4eOHBIM MaTepHall IO rofgaM OOyUCHHS
(Mo kJyaccam), mpejajiaraetT NPUMEPHYIO MOCIIEA0BATEIbHOCTh U3YUCHHS TEMbI, OCHOBAaHHYIO Ha
JIOTUKE PAa3BUTHS MPEIMETHOTO COJIEPIKAHUS U YIETE BO3PACTHBIX MIEPUOJIOB O0yUCHHUSI.

[IporpamMma 1o ¢u3uke pa3paboTaHa ¢ IEIBIO OKa3aHWS METOJAMYECKON MOMOIIN
YUUTENIO B CO3JIaHUU paboueii mporpaMmbl IO YIeOHOMY TPEIMETY.

dusnka sSBIETCS CUCTEMOOOPA3yIOIIMM JUIsl €CTeCTBEHHOHAYYHBIX HAYYHBIX OOBEKTOB,
3aKOHBI UCXOJSIT U3 OCHOB MPOIIECCOB U SBIICHUH, H3y4aeMbIX XHMHH, OMOJIOTUHU, aCTPOHOMUU U
¢bus3nyeckoil reorpaguu, BHOCHUT BKJIAJ B IOJydCHHE CCTCCTBEHHOHAYYHOW KapTHHBI MHpA,
obecrnieunBasi HanOomee pusndeckre HOpMbI MPUMEHEHHSI HAYYHOTO METO/1a TIO3HAHHUS, TO €CTh
BBIXOJI U3 ITOCJICIOBATEIILHBIX 3HAHUH. O MUD.

Opna W3 THaBHBIX 3a7a4  OOIIECTBEHHOTO OOpa30BaHUS B  TOCJIEIOBATEIEHOM
00pa30BaHUM 3aKJIOYalach B PaHHEH €CTECTBCHHOHAYYHOW IPAMOTHOCTH M MHTEpEce K HayKe
CpeIu yJamuxcsl.

OOyuenre ¢u3nke Ha 0a30BOM YypPOBHE NPEANOJAracT BIIAJICHUE KOMIICTCHTHOCTBIO,
XapaKTePU3YIOIICH eCTECTBCHHOHAYYHYIO TPAMOTHOCTD:

° Hay4YHOC 00BsCHEHHE HBJ'IeHPIfI;
° OLICHUBATh U ITIOHUMATh 0COOEHHOCTH Hay4HBIX HCCJICIIOBaHI/Ifl;
° HHTCPHNPETUPOBATE HAHHBIC W HCIIOJB30BATb HAYYHBIC J0Ka3aTCJIbCTBA IJId

MOJIYYCHUS BHIBOJIOB.
enn u3yueHus (U3UMKM Ha ypoBHE 0a30BOTO 00IIero 0oOpa3oBaHUsS HEOOXOIMMO B
KoHuenuuu mnpenojgaBanus ydeOHOro mpeaMera «®Pusuka» B 00pa30BaHUM OpraHHU3allHid
Poccuiickoii ®enepanuu, pealu3yoOIIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMBbl,
yrBepkIeHHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickonn ®enepanun
(mpotokoin ot 3 gexadps 2019 r. NC [1K4BH).
Hean nzyvyenus puznkm:

. npuoOpeTeHnue MHTEepeca M CTPEMIICHHS OOYyYaroluxcs K HaAyYHOMY H3yUEHHUIO
MIPUPOIBI, PA3BUTHE UX UHTEJUIEKTYabHBIX U TBOPYECKUX CIIOCOOHOCTEIH;

. pa3sBUTHE MPEACTABICHUM O HAy4YHBIX METOJAX IIO3HAHUA U  YIPABICHHUE
HCCIIEIOBATEIIbCKUM OTHOIIIEHUEM K TPUPOIHBIM SIBICHUSIM;

. METO/Ibl HAYYHOTO MUPOBO33PEHUS KAK PE3yJbTaT U3YYEHUs] OCHOB MAaTEpUU U
byHIaMEHTAIBHBIX SIBIICHUN (DU3UKH;

. MPEJICTaBICHHbBIE PONMUKHU (DU3UKHU AJI PA3BUTUS IPYTHX BUJIOB HAYKH, TEXHUKU U
TEXHOJIOTHIA;

. pa3BUTHE  TPEACTABICHHBIX  BO3MOXKHOCTEH 0  Oyaymem  Oyayien

NpOoPECCHOHAIBHON  JIEATENIbHOCTH, CBSI3aHHOW ¢ (U3MKOM, TMOATOTOBKA K TEPCIEKTHBE
0o0y4YeHHs B ’TOM HAIPaBIICHUU.

JlocTiokeHne ASTUX IeJiel mporpaMMmbl 1o (U3WKE Ha ypPOBHE OCHOBHOTO OOIIETo
00pa3oBaHUs MPHU PELICHUH CISAYIONINX 3a4a4:

. NpUOOpEeTEeHNE 3HAHUM O CIIOKHBIX KOHCTPYKIUSIX BELIECTB, O MEXaHUYECKUX,
TEIUIOBBIX, MIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. npuoOpeTeHne YMEHUHW ONUCBhIBATh M OOBACHATH (DU3UYECKUE SBIECHUS C
MCII0JIb30BAaHUEM MMEIOIINXCS 3HAHUM;

. OCBOEHHE METOJIOB PEIICHUs MPOCTEUIINX PACUETHBIX 3aj]ad C MCIOJIb30BaHHEM
du3nUecKux Moienel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

. MpOBEJICHNE YMEHUN HaAOIIOJEHHS 3a MPUPOJHBIMU SIBJICHUSIMH U TPOBENECHUS

OTIBITOB, JTa0OPAaTOPHBIX PA0OT W DKCHEPUMEHTANBHBIX HCCIEIOBAHUI C MCIOJIb30BAHUEM
U3MEPUTEIBHBIX PUOOPOB;

. OCBOEHHE MPUEMOB padoT ¢ nHpopmarme 0 pu3ndeckoM coaep KaHuU, BKITFOYAS
UHPOPMALIMIO O COBPEMEHHBIX TOCTH)KCHUSX (U3WKH, aHAJIN3 W KPUTHYECKOE H3MEpEHHE
uHpOpMaLNH;



. 3HAaKOMCTBO €O cdepaMu TpOoPecCHOHATBHON AEATENbHOCTH, MEPEXOAbl C
(GU3UKOI, WU COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JOCTIKCHHSX (HU3NIECKON
HaYKU.

[To m3yuenuto ¢pu3uku (6a30BbI YpOBEHb) Ha YpoBHE 0a30BOro oOmiero oOpa3oBaHHs
orBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezeno), B 8 kiacce — 68 gacoB (2 yaca B
Heneno), B 9 kiacce — 102 yaca (3). gac B Heneio).

[Ipennaraemelii B mporpamme 1o (pu3uKe MepedeHb JIAOOPATOPHBIX PadOT U OIBITOB
HOCHUT PEKOMEHJIATeIIbHBIN XapaKTep, YIUTENb JIeIaeT BEIOOP MPOBEACHUS JT1a00PATOPHBIX PadoT
M OmbiTa C  Y4eTOM  HMHJIUBUIYaJdbHBIX  OCOOCHHOCTEH  OOydJaromuxcsi,  CIHCKa
OKCIEPUMEHTAJIBHBIX 3aJaHWH, MpellaraéMblX B paMKaX OCHOBHOTO T'OCYIapCTBEHHOTO
9K3aMeHa 1o (pusmke.

COAEP KAHUE OBYUEHUA

7 KJIACC

Pa3nen 1. ®u3uka u ee poJib B NO3HAHUH OKPYKAIOIIEro MUpa.

®usuka — HayKa o npupoje. ABneHust npupoapl. PU3HUECKHUE SIBICHUS: MEXaHUYECKHUE,
TEIJIOBBIE, FTIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusndeckue pasmepbl. M3mepenue ¢Gu3nueckux BenuduH. Du3nuecKue MpUOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoaHas CUCTEMA YCTaHOBKH.

Kak ¢usuka u npyrue ecTeCTBEeHHbIE HAyKH H3ydaloT MpUpoly. EcTecTBeHHOHAYUYHBIN
METOJI TO3HaHUs: HaOII0JeHHEe, TMOCTAHOBKAa HAYYHOI'O BOIPOCA, BBIIBHKEHUE THUIOTE3BI,
DKCIIEPUMEHT [0 BHEIIHEH TuIoTe3e, OObsICHeHHe HaOmoneHus sBieHus. OmnucaHue
¢uznueckux TpeOOBaHUH C TOMOIIBIO MOIEIIEH.

Hemoncmpauyuu.

. Mexanuyeckue, TeII0oBbIe, JEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

. ®dusnyeckue MNPUOOPHI W MPOBEACHUE H3MEPCHUH OOBIYHBIM W HH(PPOBHIM
npudopom.

Jlabopamopuwvie padbomol u onvimel.

. OrnipezienieHne eHbl ASICHUsI H3MEPUTEIHHOTO Mpruoopa.

. N3mepenne paccTOsTHUM.

. N3mepenne oObema )KUIKOCTH U TeJia Tela.

. Ornpezenenne pa3MepoB MAJIEHbKUX TEIL.

. N3mepenne temriepaTypbl MpU MOMOIIU >KHIKOCTHOTO TEPMOMETpPa U JIaT4yUKa
TEeMIEPaTypHI.

. [IpoBeneHne wucCCieNOBaHUS KOHIENTYaNbHBIX THUIIOTE3: JMaJbHOCTh TOJIETA

[IapuKa, MyIeHHOTO [0 TOPU30HTANIN, TeM OOJIbIIE, YeM OOJbIIE BHICOTA MACHUS.

Pa3nea 2. IlepBoHavyaibHble CBeleHHS O TOCTPOEHUH BelllecTBA.

CrpoeHue BelIECTB: aTOMbl WU MOJEKYJIbl, WX pa3Mmepbl. ONbITh, JOKa3bIBAIOIINE
CTpOeHHE 00BEKTA.

JIBrkenue dvactull BemiecTBa. CBS3b CKOPOCTH JIBUJKEHMSI YAcCTHUI[ C TeMIIepaTypoil.
bpoyHnoBckoe nBmwxkenue, nuddysus. BzauMopeicTBHe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHHSI ~ BEIIECTB: COCTaB  Ta3oB, JKUIAKOCTEH U TBEPIBIX
(KpHUCTaNINYECKUX) Tell. B3auMOCBs3b MEXAY SBJICHHUSIMH B Pa3HBIX arperaTHBIX COCTOSIHHSIX U
UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX yCTPONUCTB BOJBI.

Memoncmpayuu.

. Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.

. Hab6monenue nuddys3un.

. HaGmronenne 3a  HampaBlieHWEM,  OOBSICHSIEMBIM  MPUTSDKCHHEM A

OTTAJIKNBAHMEM YaCTHI] BEIICCTBA.
Jlabopamopuusie pabomot u onvimel.
. Orenka auamMerpa aroma METOAO0M PsIIOB (C UcToyib3oBaHueM (hoTorpaduwii).
. OMBITHI 110 HAOJTIOACHHUIO TETIOBOTO PACIIMPEHHMS Ta3a.



. OnbITE OOHAPYKEHBI 10 ICWCTBUIO CUIIOBOTO MOJICKYIISIPHOTO MPUTSKCHHSL.

Paznen 3. /IBu:keHUe U B3auMO/eiicTBUE TeJl.

Mexanunyeckoe aBuxkeHuEe. PaBHOMepHOe M HepaBHOMEpHOE JBIKeHHE. CKOpOCTb.
Cpenssisi CKOpOCTb IIPU HEPABHOMEPHOM JIBMKEHUU. Pacd€T myTu U BpeMEeHU ABUKECHMUSI.

SBnenne wHepuMu. 3aKOH WHEpPIMU. B3amMojelcTBue Tell KaK MPUYMHA H3MEHEHUS
CKOpOCTU JBWIKEHMS Tesla. Macca kak Mmepa umHepTHOCcTH Tena. [lmoTHocTh BemectBa. CBs3b
TUIOTHOCTH C COJICPKAHUEM MOJICKYJI B €IMHUIIE 00BEMa BEIIEeCTBA.

Cuna Kak XapakTepucTuka B3auMozehcTBusi Teil. Cuiia ynpyrocTd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMoOMeTpa. fIBieHue TATOoTeHHs W cuiia Tsokectu. Cuna
TSDKECTH Ha Apyrux miaHetax. Bec Tena. Heecomocth. CioskeHue CUJI, HANpaBJICHHBIX IO
onHON mnpsAMoi. PaBHoneicTByromas cuna. Cuna TpeHus. TpeHue CKOJIbKEHUS U TpEeHue
HeoXxuaaHHo. O0yueHre B MPUPOJIC U TEXHHKE.

emoncmpayuu.

. HalnroneHne MeXxaHM4eCKOTO ABUKCHUS Tea.

. N3Mepenne CKOpoCTH IPAMOIMHEHHOTO ABHIKCHHS.

. HabGnronenue siBIeHU HHEPIUH.

. Hab6nronenue 3a n3MEHEHHEM CKOPOCTH MPH BKITFOYCHUH TEJI.

. CpaBHEHME MaCChI IO B3aUMOJICHCTBUIO TEJI.

. CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHON MPSMOH.

Jlabopamopuuvie pabomot u onvimel.

. OrnpezesieHne CKOPOCTH PaBHOMEPHOTO JBMIKEHUS (IIapUKa B KUIAKOCTH, MOJIEIN
aBTOMOOWJISI M T. 11.).

. OnpeneneHue cpeaHe CKOPOCTH CKOJIbKEHUsT Opycka WM IIapukKa 110
HaKJIOHHOM TJIOCKOCTH.

. OrnpezenieHne mIoTHOCTU TBEPOTO Tea.

. OnBITHI, JEMOHCTPUPYIONIME CHIY BO3ACHCTBUS (Aedopmanuu) MPYKUH OT
IIPUIIOKEHHOM.

. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHHMS OT Beca Tela U

XapaxkTepa CONMPUKACAIOITUXCS JIUII.

Pa3nen 4. /laBiienne TBepAbIX TeJ, *KUIAKOCTEN U rasa.

JaBnenue. Bo3MoOXHOCTH ympaBieHHST W yBeIWYeHUs daBieHus. J[laBnenue rasa.
3aBHUCHUMOCTbD JIaBJICHUS T'a3a OT 00beMa, Temreparypsl. [lepenaya naBiaeHus TBEPABIMU TEJIaMU,
KUJIKOCTAMH W razamu. 3akoH [lackams. ITmeBmaTnueckne MarmmvHbBL. 3aBUCUMOCTH JaBJICHUS
KUAKOCTU  OT dHeprud. [mapocratmdeckuii  mapamokc. CooOmarommuecss  COCYIbI.
['uppaBnuyecKre MEXaHU3MBI.

AtMocdepa 3eminn U atmMocdepHOoe AaBiacHUE. [I[pUUMHBI CYIIIECTBOBAHUS BO3IYIITHOTO
notoka 3emnu. OmbiT Toppuuermn. W3mepenue arMmochepHOTO HaBiieHHs. 3aBUCHMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JleicTBUE JKUAKOCTH M Ta3a Ha TNOTPYyKEHHOE B HHUX TeJo. BbITaTKUBaIOMIAsL
(apxumenoBa) cuna. 3akoH Apxumena. [1naBanue Ten. Bo3gyxomiaBanue.

emoncmpauyuu.

. 3aBHUCUMOCTbD JIABJICHUS Ta3a OT TeMIEPaTypHhI.

. [lepenaua naBiieHUs KUJIKOCTHIO U Ta30M.

. Coo0maronirecs: CoCy/Ibl.

. IM'unpaBnnueckuii mpecc.

. [IposiBnenue neicTBust aTMOCHEPHOTO TABJICHHS.

. 3aBUCHMOCTh BBITAJIKUBAIONICH CHIIBI OT O0beMa MOTPYKEHHOW YacTH Tena U
IUIOTHOCTH YKHJIKOCTH.

. PaBeHCTBO BBHITAIKUBAIOIIEH CUJIBI BECY BHITCCHEHHOM YKUJIKOCTH.

. VcnoBue 1miiaBaHusl TeJ: IJIABAHWE WM TOTPYKEHUE TeJl B 3aBUCHUMOCTH OT

COOTHOLICHUS IINIOTHOCTH TEJIa U XKUAKOCTH.



Jlabopamopuvie pabomol u onvimol.

. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOAE OT OObeMa TMOTPYKEHHOH B
JKHJIKOCTB YacTH TeJa.

. OnpeneneHre BBITAJKUBAIONIEH CUJIbI, AEHCTBYIOLIECH Ha TEJNO, MOTPY:KEHHOE B
JKUJIKOCTb.

. OnpITel,  JEMOHCTPUPYIOIIME  CHUJIOBYIO  Harpysky, BBITAIIKHABAOIIIYIO,

JICHCTBYIOIIYIO HA TEJNO B KUIKOCTH, OT 00beMa MOTPYXKEHHOH B JKUIKOCTh YacTW Tela M OT
IJIOTHOCTHU KHUJIKOCTH.

. KoncTpynpoBanue apeomerpa WM NPOSKTUPOBAHUE JIOJKU U OIPEIECICHUE €€
rpy30M0AbEMHOCTH.

Pa3nea 5. PaGora n MoIHOCTD. JHEprus.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocTeie MexaHW3MBI: pbiuar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBECHS
peiuara. [lpumMenenue mpaBuJl  paBHOBECHS  pbhlyara K  OJOKY. «30JI0TO€  MPaBUIIO»
mexanuku. KITIJI npocteie kputepuu. Ilpoctsie MexaHu3mbl B ObITY M MEXaHUYECKOE
o0opyoBaHue.

Mexanuueckass dHeprud. Kunetnueckass u mnoTeHuManbHas 3Heprus. [IpeBpaiienue
OJIHOT'O BU/Ia TEXHUYECKOM S3HEPTUU B APYroi. 3aKOH COXPAaHEHHUS SHEPTHH B MEXAHUKE.

Hemoncmpayuu.

. [TpumMepbl IPOCTHIX KPUTEPHUEB.

Jlabopamopuvie pabomsl u onvimol.

. OnpeneneHne Cwibl TPEHUsT MPU JIBJKEHMM Tella MO TOPU30HTAIbHOU
MMOBEPXHOCTH.

. Uccnenoanue ycioBuil paBHOBECHS pblyara.

. N3mepenne KII/] HakIOHHOM INIOCKOCTH.

8 KUIIACC

Paznen 6. TeroBble siBjaeHHS.

OCHOBHBIE TIOJIOKEHUS MOJEKYIIPHO-KUHETUYECKUX Teopuil BemiecTtBa. Macca u
pa3mepbl aTOMOB U MoJieKyJl. OMbITHI, MOATBEPKIAIOIINE OCHOBHBIC MOJOXKEHUS MOJICKYJISIPHO-
KUHETUYECKOU TEOpHH.

Mopenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSTHUA BemiecTB. Kpuctannuyeckue u
amop¢usbie Tena. OObsCHEHNE CBOMCTB ra3oB, KUAKOCTEH U TBEPABIX TEJI HA OCHOBE MPUHIIUIIOB
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CMayumBaHWE W KaNWUIApHBIE siBlieHUs. TeruioBoe
pacIIMpEeHHEe U CKaTHUE.

Temneparypa. Temmeparypa CBSI3M CO CKOPOCTBbIO TEIUIOBOTO JBHKEHHUS YacCTHII.
Buytpennsis sHeprus. CnocoObl U3MEHEHHUsT BHYTPEHHEW OJHEpPruM: TeIuionepenavya u
COBEpIIICHCTBOBaHUE paboThl. Buael Temsonepenaun: TEIJIONPOBOAHOCTh, KOHBEKIIUSA,
W3JIyYEHHE.

KomuyecTBOo TemioTel. YaenbHas TEMIIOEMKOCTh BEIIECTBA. TeMmIO0OOMEH W TEIIOBOE
OTHOIIIEHHE. YpaBHEHHUE TEIUIOBOro OanaHca. [lnmaBieHue u oTBepAeBaHUE KPUCTATMYECKHX
BEIIECTB. YAeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanme u KoHjeHcanus. Vcmapenue.
Kumnenue. Y nenpHas Teruiora mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTyphl OT aTMOC(HEPHOTO
JTaBJICHUSL.

Brnaxnocth Bo3yxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHHUS.

[Tpunnuner pabotel TermoBblx aBuratenei KIIJ[ termmoBoro asuratens. TemioBbie
JIBUTATENIH U 3aIUATA OKPYKAIOMIEH CPEIbI.

3aK0H COXpaHEHHS U MIPeOO0Pa30BaHUS SHEPTUHU B TEILTIOBBIX MPOIIECCaX.

Jlemoncmpauuu.
. Habmronenne 6poyHOBCKOTO JIBHIKEHUSI.
. Hab6mronenue nuddysun.

° Ha6JHOI[CHI/Ie 3a HAIIPaBJICHUCM CMAYMBAHUA U KAITWJUIAPHOT'O BO3Z[€I>'ICTBI/IH.



. Co0butoieHre TeTIOBOTO PACIIUPEHHS TETI.

. M3MeHeHune naBlieHus ra3a pu COXpPaHEHUU 00beMa U HarpeBa Wi OXJIaKICHUS.

. [TpaBuiia u3MEpeHHs TEMITEPATYPHI.

. Buner Teronepenayu.

. OxJ1akJIeHHUE MPU COBEPILICHCTBE PadOTHI.

. Harpes npu coBepiiieHuu padoThl MPOU3OLIE.

. CpaBHeHUE TEIIOEMKOCTEH pa3InYHBIX BEIIECTB.

. Habmroienue 3a 30510TOM.

. Co0uttoieHre TOCTOSITHHON TeMIIepaTyphl IIPH IUIABICHHH.

. Mopenu TeIIOBLIX IBUraTEICH.

Jlabopamopuvie pabomol u onvimol.

. OnbIThl OOHAPYKEHBI 110 AEUCTBUIO CUIIOBOT'O MOJICKYJISIPHOTO MPUTSKECHHUSL.

. OIBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM MJIM caxapa.

. OnBITH IO COOJIIOJICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPMABIX
TeJ.

. Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.

. OMNBITHI, TEMOHCTPUPYIOIIME 3aBHCHMOCTh JIaBIICHHUS BO3JyXa OT €ro o0bhema u
HarpeBa Wi OXJIaXICHUSI.

. [TpoBepka rumoTe3nl JIMHUKA B 3aBUCHUMOCTH OT JUIMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

. HaGmronenne 3a u3MEHEHHMEM BHYTPEHHEW OJHEPruuM Tejla B pe3yJibTare
Teruionepeayn U paboThl BHEIIHUX CHIL

. HccnenoBanue sBjieHUH TEII000OMEHA NP IEpEMEIIMBAHUM XOJIOIHON U ropsiueit
BOJIBI.

. OrmpeziesieHre KOJWYECTBA TEIUIOTHI, MOJYYEHHOM BOJBI TPHU TEIIOOOMEHE ¢
HarpeThiM METATMYECKUM IUITUHAPOM.

. Ornpesenenne yAaelnbHON TEIIOEMKOCTH BEIIECTRA.

. HccnenoBanue mnpoiiecca yHUYTOKEHUS.

. Ornpezenienre OTHOCUTENBHON BIIAXKHOCTH BO3/yXa.

. Omnpenenenue yneabHON TEIUIOTHI TUTABICHUS JIbJIA.

Paznen 7. DiekTpudeckre 1 MarHUTHBIE SIBJIEHUSI.

OnekTpusaius Ted. JIBa BUAa 2JIEKTPUUYECKUX 3aps/ioB. BzaummopaeicTBue 3apssKeHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTB CHUJTBI B3aMMOJICUCTBHS 3apsKEHHBIX TN OT 3apsija 3apsoB U
pacCTOSTHUS MEX]TY TEJIaMH).

Onexktpuueckoe mnojie. Hampspk€HHOCTh BHeEmHUX mnosied. [IpuHmmn cynepnosunuun
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu anekTpudeckux 3apsaoB. JJIeMEHTapHBIA MeXaHu3M 3apsia. CTpoeHue atoma.
[IpoBoIHUKYU U AUANEKTPUKH. /{151 coxpaHeHus 3apsiaa.

DJIEKTPUYECKUN TOK. YCIOBHS MOAAEpKaHUA TOKa. VICTOYHUMKM IOCTOSSHHOTO TOKA.
JIeficTBHS DJEKTPUUECKOTO TOKa (TEIIOBOE, XUMUYECKOe, MAarHUTHOE). DJIEKTPUUYECKUN TOK B
JKHJIKOCTSX W ra3zax.

OnekTpuyeckas 1enb. Cuia Toka. DJekTpuueckoe HampspkeHue. CompoTHBIICHUE
MPOBOJHUKA. YJIETbHOE CONPOTUBICHUE BemecTBa. 3akoH Owma I  ydacTKa IEMH.
[TocnenoBarenbHOE U MapaJIeIbHOE COSTMHEHUE TTPOBOTHUKOB.

PaGota 1 MOImHOCTH OTK/IIOUEHHUS TOKa. 3akoH Jlkoymns—JIeHna. DnekTpuueckue nenu u
AIIeKTpUYecKast SJHePTUs MOTpeduTens B ObITy. KOpoTKOe 3aKIioueHHE.

ITocTosaABIe MarHuThH. B3amMoaelcTBHE ITOCTOSHHBIX MArHWUTOB. MarHmTHOE IIOJIE.
MaruauTHoe 1osie 3eMJIM U €r0o 3HaYeHue JIs KU3HU Ha 3emiie. OnbIT OpcTeaa. MarHuTHoe 1mosje
BBIKJTIOYAET TOK. [IprMEHEHHE 2JIEKTPOMarHWTOB B TEXHUKE. /[elicTBHME MAarHUTHOTO TOJS Ha
MPOBOJHUK €  TOKOM.  OJIEKTPOJBHUTATEIb  IMOCTOSHHOTO  Toka.  Mcmonb3oBaHue
3JIEKTPOJIBUTATENICH HA TPAHCIIOPTE B TEXHUYECKUX YCTPOUCTBAX U HA MPUPOJE.



Onbitet  @apaned. SIBieHwe SIEKTPOMAarHUTHOW UWHAYKIuU. IlpaBuno Jlenna.
Onekrporernepatop. CrocoObl MOMyYEHUS JIIEKTPUUYECKOW HHEPruu. ODIJIEKTPOCTAHLMU Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jemoncmpauuu.

. DJIeKTpHU3aIs Tell.

. JIBa BuJa AIIEKTPUUECKUX 3apsiIOB U B3aUMOJICHCTBUE 3apsHKEHHBIX TEl.

. Y CTpoKCTBO U IEMCTBHUE 3JIEKTPOCKOIIA.

. DJIeKTpOCTaTUYECKasi MHTYKIIHSI.

. 3aK0H O COXPAaHEHHUH JIEKTPUUECKUX 3aPsI0B.

. [IpOBOHUKY U TUAJECKTPUKH.

. MoenupoBaHUE CUIOBBIX T'PAHULL OTKPBITHIX MOJICH.

. N cTouyHUKY TOCTOSIHHOTO TOKA.

. JleficTBUS MO OTKJIFOYEHUIO TOKA.

. DJIEKTPUUYECKUN TOK B )KUIKOCTH.

. ["a3oBbIi pazpsi.

. N3MepeHne cuiibl TOKa aMIIEpMETPOM.

. N3mepenne HanpsyKEHUS] BOJIBTMETPOM.

. Peocrat u mara3uH COnpOTUBJICHUMN.

. BzaumojeiicTBrE MOCTOSIHHBIX MarHUTOB.

. MonaenupoBaHue HEBO3MOKHOCTH Pa3/ICJCHUsI MOJIOCOB MarHUTa.

. MoenrpoBaHre MarHUTHBIX TIOJIEH TTOCTOSIHHBIX MAarHUTOB.

. OmnbIT DpcTena.

. MarauTHOe 1oJIe TOKa. DJIeKTPOMArHuT.

. JlelicTBME€ MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEITb IIOCTOSHHOTO TOKA.

. HccnenoBanue siBICHUM 3JIEKTPOMAarHUTHOM MHIYKIIUH.

. Omnbrter @apapes.

. 3aBUCMMOCTh  HANpaBIE€HUS  HMHAYKIMOHHOIO TOKa OT  YCJIOBHH  €ro
BO3HHUKHOBCHHS.

. DIIEKTPOreHepaTop TOKa.

Jlabopamopuvie pabomsl u onvimol.

. OneiTel 1O HAOMIOAEHWIO 3a DJIEKTpU3alMedl Ten TPOBOJHUKOB H  TIpU
COTIPUKOCHOBEHUH.

. [elicTBue uCCleOBaHMUS MPUBOAUT K TMOSBICHUIO MOJEH HAa NPOBOJHUKAX H
TIUAJICKTPUKAX.

. CoOopka 1 mpoBepKa JIEKTPUUECKOMN ETNH MTOCTOSIHHOTO TOKa.

. N3mepenne u peryaupoBKa CUITbI TOKA.

. N3MepeHne u peryimpoBaHue HaAPSKEHUS.

. HccnenoBanne B 3aBUCHMOCTH OT CHJIBI TOKA, HJIYIIETO 4Yepe3 PE3UCTOp, OT
pe3ucTopa CONPOTUBIICHUS U HAIPSHKEHUS Ha PE3UCTOpE.

. OMBITBI, TEMOHCTPUPYIOIIHE BO3/IEHCTBHE MPOBOJHUKA HA €T0 JUIHMHY, TUIONIAh
MONIEPEUHOI0 CEYEHUSI U MaTepHall.

. [TpoBepka mpaBuUil CIOKEHHS HANPSHKEHUW TPHU MOCIEA0BATEIbHOM COSTUHEHUN
JIBYX PE3UCTOPOB.

. [TpaBuna mpoBEpPKH CHIIBI TOKA TIPH MMApaLICTIbHOM COSTMHEHUH PE3UCTOPOB.

. Omnpenenenne paboOThl OTKIIIOUEHUS TOKA, UIYIIETO Yepe3 Pe3ncTop.

. Ornpezenenre MOITHOCTH TOKA, UCTIOIh3YEMOTO Ha PE3UCTOPE.

. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYLIErO 4Yepe3 JaMIIOUKy, OT
HaIpsDKEHUS Ha HEel.

. Onpenenenne KIIJ[ narpeBatens.

° I/ICCJ'IG,I[OBaHI/Ie MAar"duTHOI'O BSaHMOHeﬁCTBHﬂ IIOCTOAHHBIX MarHuTOB.



° H3y‘IGHI/I€ MarHuTHBIX TIOJIEH ITOCTOSHHBIX MAarHUTOB npu ux O6’bCIII/IHeHI/II/I u
pasaciICHUM.

. ITpoBeprTe ciiCTBHE BKIIOUEHHUS TOKA HA MATHUTHYIO CTPEJIKY.

. OnbIThl, JIEMOHCTPUPYIONIUE CHJIY B3aUMOJICUCTBUS KaTyIIKA C TOKOM H
MarHuTHOM CHJION TOKa M HAIIpaBJICHUEM TOKa B KaTYIIIKE.

. N3ydenune neicTBUS MArHUTHOTO TOJIS1 HA POBOJHUKE C TOKOM.

. KoucTpyrnpoBanue u u3ydeHre paboThl AIEKTPOIBUTATEINS.

. N3mepenne KIIJ[ anekTpoaBuraTeibHON YCTaHOBKH.

. OmnepITel 1O HUCCINEAOBAHUIO  SIBICHUN  AJIEKTPOMArHUTHOM  WHAYKIUU:
HCCIIEIOBAHME U3MEHECHHI 3HAYCHUH U HAINIPABJICHUSI MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJI€HHS.

Mexanuueckoe nBmxkeHue. MarepuanbHas Touka. Cucrema orcuera. OTHOCUTEIBHOCTh
MEXaHUYECKOrO0 JBWKEHUs. PaBHOMepHOe mpsMoiMHEHHOoe ABuxkeHue. HepaBHomepHoe
npsMOJIMHEHOE JNBHKeHHe. CpelHsii U MrHOBEHHAs CKOPOCTh Tejla NpH HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHOyckopeHHOE mnpsMoiuHeiHoe aBmxeHue. (CBoOOIHOE TajeHUE.
Omnbitel [Nanunen.

PaBHOMepHOE nBHXeHHE TIO OKpYykHOCTH. [lepuon m mepuop obpamienus. Jlunelinas u
YIJI0Basi CKOPOCTh. LIeHTpOCTpeMUTENbHOE YCKOPEHUE.

IIepBbiit 3axoH HerotoHa. Bropoii 3akon Herorona. Tpernii 3akoH Herorona. IIpunHimn
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHHSs: cuia TPEHHUS CKOJBXEHUsS, CUia TPEHHS
HEO0XXUJIAHHO, JPYTHe BUAbl TPEHUH.

Cuna TsDKECTM M 3aKOH MHPOBOTO TATOTEHHs. YCKOpPEHHE CBOOOJHOIO MaJCHHS.
JBwxenue mnnaHetsl Bokpyr Comnma. IlepBas kocmuueckast ckopoctb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue marepuanbHON TOYKU. AOCONMIOTHO TBEpAOEe Teno. PaBHOBecue TBEPAOTO
TeJa C 3aKperIEHHOM 0cbio MUKpodoHa. MoMeHT cuibl. LleHTp TskecTH.

Nmnynse Ttena. 3meHnenue umnynbca. MIynbC cuiibl. 3aKOH COXpPAaHEHHUsI UMITYJbCa.
PeaktuBHOE NBHKEHUE.

Mexannueckass pabota u MoiHOcTb. Pabota cuioBas, ynpyroctb, TpeHus. CBsi3b,
sHeprust U pabora. [loTeHnumanbHas SHEpPrUs Tela, TMOJHUMAIOMIETOCS HaJl TOBEPXHOCTHIO
3emun. IloreHumanbHas cuia ynopyro mnpyxuHbl. Kunernueckas »sHeprusi. Teopema o
KMHETUYECKOW SHEPTruu. 3aKOH COXPaHEHUS SKOJIOTUYECKOW SHEPTUH.

emoncmpauyuu.

. Habnronenve 3a MeXaHWYECKUM JIBHKEHHEM OTHOCHTENBHO Tella Pa3HBIX Tel
OTCUeTa.

. CpaBHeHME TIyTEH U TPACKTOPHI ABUKEHHUS OJHOTO M TOTO K€ Teja Pa3HbIX Tel
OTCUeTa.

. N3mepenne cCKopoCTH U YCKOPEHUE MPSMOTMHEHHOTO IBHKCHUSI.

. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHMUSL.

. Hab6nronenue 3a qBrkeHnEM Tejia 10 OKPYKHOCTH.

. HabGmronenne 3a MeXaHUYECKUMU HAMPABICHHUSIMH, MTPOUCXOSIINMUA B CHUCTEME
otcuéra «Tenexkay mpu e€ IIMHE U YCKOPEHHUH JIBIKCHHSI OTHOCUTEIHHO KaOMHETa (PU3HKH.

. 3aBUCHUMOCTh YCKOPEHHMSI TeJla OT MacChl TeJla U IEUCTBYIOIIMX HA HETO CHUJL.

. Cobuto/ieHne paBeHCTBa CUIT ITPH OXpaHe Tell.

. N3meHenue Beca Tena npu yCKOPEHHOM JIBUKEHHH.

. [Tepenada umirybca mpu KOHTAKTE C TEI.

. [TpeoOpa3oBaHus SHEPTUH MPU OOTYICHHUH TEI.

. CoxpaHeHre UMITyJIbCa IIPU HEYTIPYTOM OCBELICHUU.

. CoxpaHeHue UMITyJIbCa TPU A0COIIOTHOM CHKATHH.



. Hab0nroeHrne peakTHBHOTO JIBHOKCHHS.

. CoxpaHeHre XUMHYECKOW SHEPTHH IPU CBOOOTHOM TaICHHH.

. CoxpaHeHue TeXHUYECKON YHEPTHH MTPH IBIKESHUH TeJIa MOANPY>KUHEHBI.

Jlabopamopnusie pabomot u onvimel.

. KouncTpynpoBanue TpakTa Jjisi pa3roOHa W TPOJICHUS JBWIKCHUS IIAPUKA WIIA
TEJICHKKH.

. Onpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUS OpYCKa WM JIBUKCHHUS IIapUKa 110
HAKJIOHHOH TIOCKOCTH.

. OrpezesieHre YCKOPEHUS Tella P paBHOYCKOPEHHOM JIBHXKEHUH 10 HAKJIOHHOU
MIJIOCKOCTH.

. HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHU MIPH PAaBHOYCKOPEHHOM JIBH)KCHHUU
0e3 HaYaIbHOM CKOPOCTH.

. [TpoBepka THIIOTE3BI: €CIIM MPH PAaBHOYCKOPEHHOM JIBMDKCHUU 0O€3 HadaabHOU

CKOPOCTHU IIYTH OTHOCATCSA KaK K pAOy HEUETHBIX qHuCCJl, TO COOTBCTCTBYIOIIUC ITPOMCIKYTKU
BPEMCHH COBIIAJIAIOT.

. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI OT CHITBI HOPMAJILHOTO JIaBJICHHSI.

. Omnpenenenne Ko HUIMEHTA TPEHUS CKOJIBKCHHSI.

. Omnpenenenue KECTKOCTU MPYKUHBIL.

. OrmpenerieHne CWIbl TPEHUST TPU JIBIDKEHMM Tella 1O TOPU30HTAIBHOU
MIOBEPXHOCTH.

. Onpenenenne pabOTHI YIIPYTOCTH U CHJIBI IPU MOIBEME IPy3a C UCIIOIb30BaHUEM
HETOBIKHOTO U TOBHYKHOTO OJIOKOB.

. W3ydeHne mpaBa COXpaHSHUS YJHEPTHH.

Pa3zgen 9. Mexannueckue KoJe0aHus M BOJIHBI.

KonebarenbHoe amxenne. OCHOBHbIE XapaKTEPUCTUKU U3MEHEHMsSI: MEPUOJI, 4acTOTa,
aMIuIMTyna. MaremaTudyeckue U IpYyXUHHbIe MaATHUKM. lIpeBpamieHune sHeprum Ipu
NEPEMCHHOM JIBUKCHHUH.

3aryxatomue kojeOanus. BeiHyXxeHHbIe Kosnebanus. Pesonanc. MexaHudeckue BOJHBI.
CBolicTBa MEXaHUYECKHUX BOJIH. HpO}lOJ’IBHBIe " NOTICPCYHBIC BOJIHBI. I[J'II/IHa BOJIH U CKOPOCTb HUX
pacnpocTpaHeHus. MexaHN4eCcKHUe BOJIHBI B TBEPJOM TeJNE, CEICMUYECKHUE BOJIHBI.

3Byk. [')poMKoOCTb 3ByKa U BeIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3Byk U yIbTpa3ByK.

emoncmpauyuu.

. Hablmronenue 3a U13MEHEHHUEM CUJTBI TeJla YUYUTHIBAET CUITY TSKECTH U YIIPYTOCTb.

. Habmroienue 3a n3MeHEHUEM JIaBIICHUS Ha HUTH U HA TIPYXKHUHE.

. Habumronenne BbIHYX/I€HHBIX KOeOaHUI 1 pe30oHaHca.

. PacnipocTpaneHre NIMHHBIX U TTONIEPEYHBIX BOJH (Ha MOJIEIAX ).

. HabGmronenre BHICOTHI 3ByKa B 3aBUCUMOCTH OT YaCTOTHI.

. AKyCTHUYECKUI Pe30HaHC.

Jlabopamopuvie pabomsl u onvimol.

. OnpeneneHre MNEPUOJAUYHOCTH M TEPUOJA HU3MEHEHUsT MaTEeMaTUYECKOIo
MasiTHUKA.

. OrnpeselieHre MepuoANIHOCTH U TIEPHO/Ia KOJIeOaHUH IPYKUHHOTO MasTHUKA.

. WccnenoBanue 3aBUCUMOCTH TI€PUOJAa HM3MEHEHHs TOJBEIICHHOTO Tpy3a OT
JUTUHBI HUTH.

. HccnenoBanue 3aBUCHMOCTH TI€pHOJA W3MEHEHHUs TPYKWHHOTO MAasTHHKA OT
Macchl rpys3a.

. [IpoBepka HE3aBUCHUMOCTH TIEPHOJIa M3MEHEHHsI Harpy3KHd, IOJBEIIEHHOTO K
HUTH, OT MaCChI Ipy3a.

. OMBITEI, IEMOHCTPUPYIOIIHNE TIEPHOT HECTAOMIBHOCTH MPYKUHHOTO MAasiTHUKA OT
MaccChl Ipy3a U )KECTKOCTH MPY>KHH.

. N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

Pa3nea 10. D1eKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHbIE BOJIHBI.



DNEeKTPOMarHuTHOE TMoJie. DJIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [lIKasia 351eKTpOMarHuTHBIX BOJIH. MCIionb30BaHKEe 3J€KTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
CBSI3U.

DnekTpoMaruuTHas npupoza ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

emoncmpayuu.

. CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

. BouiHOBBIE CBOMCTBA CBETA.

Jlabopamopuuvie pabomot u onvimel.

. W3ydeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBIO MECTHOTO TesiehoHa.

Pazpgen 11. CBeToBbIe IBJIEHUS.

JlyueBass mojenb cBera. Mcrounuku cera. IIpsiMonMHelHOE pacnpocTpaHEHUE CBETA.
3atmenus CosHia v JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KE€HUsI CBETA.

[Ipenomnenue cBera. 3akoH mpesjomiieHUust cBeTa. [lomHoe uccienoBaHHE OTpakKeHHS
cBera. Mcnonb30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUSI B OIITHYECKUX CBETOBOJIAX.

Jluaza. Xon nydeir B smH3e. OnTmueckas cuctema ¢oToamnmapara, MUKPOCKONA H
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1alilbHO30PKOCTb.

Pasznoxxenne Oenoro ceera B crnektpe. OmnbiThl HbtoTOHa. CrojkeHue CHeKTpabHbIX
uBeroB. Jlucnepcus caera.

Hemoncmpayuu.

. [TpstMonMHEHOE pacpoCTpaHEeHHUE CBETA.

. OTtpaxeHue cBeTa.

. [Tonyuenue n300pakeHUil B IUIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

. [Ipenomnenue cpera.

. OnTH4eckuii CBETOBO/I.

. Xox JIydeit B coOuparomiei JTuH3e.

. X0/ 1y4dei B pacCEenBaroOILIEH JIMH3E.

. [Tomy4yenue n300pa>keHUst C TOMOIIIBIO JTHH3.

. [Tpuntmn neiictBust GporoanmapaTa, MUKPOCKOTA U TEJIECKOTA.

. Mopens rnasza.

. PasnoxeHnue 6emoro cBera B CIEKTpeE.

. [Tomyyenue 6e0ro cBeTa MpU COCTABICHUH CBETA Pa3HBIX 1IBETOB.

Jlabopamopuvie pabomol u onvimol.

. N3yuuTe yroy oTpaskeHHsi CBETOBOTO JIyda OT yrJja MaJeHHs.

. W3ydeHne XxapakTepuCTUKU H300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.

. N3yuute yrom mperomieHUss CBETOBOTO Jiyda OT YIUIa TAJeHUs Ha TpaHUIIES
«BO3JIYX—CTEKIIO».

. [Tomy4yeHnue n300pa>keHUiA ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.

. Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIONINX JTUH3.

. OMBITHI 11O PA3JIOKEHUIO OCJIOTO CBETA B CIIEKTPE.

. OMNBITHI 110 BOCHIPHATHIO 1BETA MPEAMETOB IPU UX HAOIIOJEHUH Yepe3 1[BETOBBIC
(GUIBTPBI.

Paznea 12. KBanToBble siBJIeHHS.

OmnsiTel Pezepdopaa u ruianerapHas mozens aroma. Mozens aroma bopa. Ucnyckanue u
COTpYAHMYECTBO aroma cBeta. KBaHThl. JInHeHyaThie CIIEKTPHI.

PanmnoaktuBHOCTh. Anbda, Oeta- u Tamma-uznydeHus. CTpOeHHE aTOMHOTO sjpa.
Hyxnonnas mogens aromuoro sjapa. M3oronel. PaguoaktuBhsie siBiaeHus. [lepuoa nomypacnana
ATOMHBIX sIEP.

SnepHble COCTOSHMS. 3aKOHBl COXpPAHEHHUs 3aps/IOBOTO U MAacCOBOIO HACENEHUS.
DHeprusi CBSI3M aTOMHBIX sjep. TpaHCIOPTHBIE TEPEBO3KM W dHeprus. Peaknum cuHTE3a U
nenenus siaep. Ucrounuku sueprun CoJiHLA U 3BE3.

Snepnas sHepreruka. JledcTBUS paguoOaKTUBHBIX U3JTYYEHUN HA )KUBbIE OPTaHU3MBbl.

Jemoncmpayuu.



. CreKTpbl TOCTUKEHUS U MAPTHEPCTBA.

. CrieKTpbl pa3IMYHbIX T'a30B.

. Crextp BenukoOpurtanum.

. Habmronenue TpekoB B kamepe Bunbcona.

. Pabota cuéTunka HOHU3UPYIOIIUX U3TYUCHUM.

. Pa3paboTka MpoeKToB CO3AaHNsI MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuvie pabomol u onvimol.

. HabmntoieHue CromHbIX U JIMHEHYaThIX CIIEKTPOB CUTHAJIOB.

. HccnenoBanue TPEKOB: MU3MEPEHUE HHEPIUM YaCTUI[ IO TOPMO3HOMY IyTH (11O
doTorpadusim).

. H3mepenue paarnoakTUBHOTO (OHAPSI.

IloBTOPHO-00001IAIOIIIUIT MOAYJIb.

[ToBTOPHO-0000IIAIONUH MOAY/Ib IPEAHA3HAYCH JUIS CHUCTEMATH3aIllMH U 00O0OIICHUS
MIPEAMETHOTO COJICP’KAHMS U OIBITA JACATEIHBHOCTH, MPUOOPETEHHOTO MIPH U3YUYCHHUH BCETO Kypca
Gu3MKKM, a Takxke JUIsl TOATOTOBKH K OOINEroCyIapCcTBEHHOMY 3K3aMeHy 1o (u3uke yis
yyalxcs, BbIOpaBIIMX 3TOT Y4eOHBIHN MpeaMeT.

[Ipy wW3ydyeHMM [aHHOM MOIYJIS PEATUIYIOTCS M CUCTEMATH3UPYIOTCS  BUJbI
JEATeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIeYynMBaeTCS JIOCTHIXKEHHUE TMPEAMETHBIX U
MCTAIIPCIAMCTHBIX PE3YJIbTAaTOB 06yqu1/151, OPUMCHACTCA CCTCCTBCHHOHAYYHAasA rpaMOTHOCTD:
OCBOCHHE HAyYHBIX METOJOB HCCJICJIOBAHMS MPUPOJALI M TEXHUKH, BIIAJICHUEC METOJaMHU,
06’I)$ICH5[IOHII/IMI/I (I)I/BI/ILIGCKI/IG SABJICHUS, MIPUMCHCHHUEC ITOJIYYCHHBIX 3HaHI/II71, peuicHucC 3aaav, B
TOM II€PEUCHb KaYeCTBEHHBIX U AKCIIEPUMEHTAIbHBIX.

[IpuHIMIIIATIBHO JEATEIBHOCTHBIM XapakKTep JaHHOIO pas3fena peaiu3yeTcs 3a Cuer
TOTO, YTO 00YYArOIIUECs BBITIOJIHSIIOT 33JIaHUsI, B KOTOPBIX OHH MOJY4YaroT:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUU pACIO3HABAaTh M HAy4YHO OOBACHATH (PU3UUYECKUE
SBJICHUS B OKPYXAIOILIEH Cpe/ie U MOBCETHEBHOW KU3HMU;

HCII0JIb30BATh HAYYHBIC MCTOJbI UCCIICAOBAHUSA (1)I/ISI/I‘I€CKI/IX HOKa3aTeJ'ICI\/'I, B TOM YHUCIJIC
JUISl IPOBEPKH TUIIOTE3 U MOIYYEHUS! TEOPETUUYECKUX BBIBOJIOB,;

0O0BSICHITH HAayY4YHBIC OCHOBBI, HAIIpUMCP, CaMbIC BaXXHBIC JOCTUKCHHSA COBPCMCHHBIX
TEXHOJIOTHI, MPAKTUYECKOIO MCMOJIb30BaHUS PA3IUYHBIX HMCTOYHUKOB SHEPIMU Ha OCHOBE
3aKOHa TPaHCHOPMAIIMK U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPIHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIECTBA OBPA30BAHUA

N3yuenne ¢usmkun Ha ypoBHe 0a30Boro oOmiero oOpa3oBaHUsI HaNpaBlIeHO Ha
JOCTMIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHLIX U MTPECAMETHBIX O6pa3OBaTeJ'II>HI>IX PE3YIbTATOB.

B pesynbrate wn3ydyeHus GuU3MKM Ha ypoBHE 0a3oBoro ooOmiero oOpa3oBaHUS Y
obyyaromierocs GOpMUPYIOTCS CIEAYIONMINE TUYHOCTHBIE PE3yJIbTAaThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

. YBaXXEHUE HHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(bu3NYECKOI HAYKU;

. IIEHHOCTHOE OTHOIICHHE K JJOCTHIKEHUSM POCCHUICKUX yUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

. TOTOBHOCTh K aKTHBHOMY Pa3BUTHIO B OOCYKJICHHMH OOIIECTBEHHO 3HAYMMBIX U
ATHYECKHUX MPOOIIEM, C TPAKTUIESCKUM MPUMEHEHHEM JOCTHKEHUH (PU3UKH;

. OCO3HAHWE BAXXHOCTH MOPATHHO-ITUYECKHX MpPeoO0pa3oBaHUN B JEATEIHHOCTH
Y4€HOrO;

3) 3cTeTHYECKOIr0 BOCTIUTAHMSI:

. -BOCIIpHUSITHE OOpa3loB (U3NYECKOW HAYKH: HX IOCTPOSHUH, CTPOTOCTH,

TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI0 NMO3HAHUS:

. 0CO3HaHME LIEHHOCTEeH (PM3MYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HaHUS
MUpa, OCHOB Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH OCHOBBI KYJIbTYPBI,



. pa3BUTHE HAy4YHOH JI0O03HATENBHOCTH, WHTEpeca K HCCIEA0BATEIbCKOM
NeSITeITbHOCTH,

5) popmupoBanue KyJbTYPHbI 310POBbSI 1 YMOIMOHAJIBLHOI0 HACTPOEHHUSI:

. OCO3HAHHWE IICHHOCTeH Oe3omacHOro oOpa3a JKU3HH B  COBPEMCHHOM
TEXHOJIOTHYECKOM MUpE, BAXHOCTU TpaBUI O€30MacHOro TMOBEACHHUS HA TPAHCIOPTE, Ha
JIOPOrax, ¢ IEKTPUYECKUM U TEIJIOBBIM 000PYIOBAHUEM B OBITOBBIX YCIIOBHSX;

. c(hOpPMUPOBAHHOCTh HABBIKOB PEIICKCHH PEBOJIIOIHMH, CBOETO TpaBa Ha OLIHOKY
Y TaKOT'0 JKE TpaBa y IPYroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

. AKTUBHOE YYacTHE OpPTraHU3allMH B pealiM3allii NMPaKTUYECKUX 3a1ad (B paMKax
CeMbH, 00pa3zoBaTeIbHOM, rOpofa, Kpas) TEXHOJOTHYECKOH M COIHMATbHOW HAINpaBICHHOCTH,
TPeOYIOLINX B TOM YUCIIe U (PU3HMUECKUX 3HAHUIA,

. MHTEPEC K MPAKTHIECKOMY U3YUCHHIO POECCHiA, CBSI3aHHBIX ¢ (DU3UKOIA;
7) 3K0JI0TMYECKOT0 BOCTIUTAHMS
. OpHUEHTAIINS HA MPUMEHCHHE (PU3NYCCKUX 3HAHUU ISl PEIISHUS 3a/1a4d B 001acTh

OKpYXKarolle cpepl, IJIaHUPOBAHUE MOCIHEAYIOIUX JACUCTBUA M OLIEHKA MX BO3MOXKHBIX
MOCJICJICTBHM JIJIs1 OKPY>KAIOIIEH Cpebl;

. OCO3HAaHHE TJO00ATBHOTO XapakTepa OJKOJOTHYECKUX NpodiieM M MyTed uX
peuieHus;

8) ajanTanusa K MEHAOIINUMCH YCJIOBUAM COLUAIbLHOM U MPUPOIHOI Cpeabl:

. HEOOXOIMMOCTh BO BHUMAHHH TIPH BBITIOJHEHUHM W UCCIICIOBAHMIX (PU3UUICCKON
HaIpaBJI€HHOCTH, OTKPBITOCTH OMbITA U 3HAHUHN JPYTUX;

. MTOBBIIIICHUE YPOBHSI CBOSH KOMIIETEHTHOCTH Yepe3 MPaKTHICCKYIO IeSITEIbHOCTD;

. CTpeMJICHHE K TOSBJICHHUIO HOBBIX 3HAHHM, B TOM uucie (HOpMyIHpPOBATh UJEH,
MOHSATHUS, TUIIOTE3bI O (PU3HUCCKUX 00OBCKTAX M SIBICHUSIX;

. OCO3HAHHE HEJOCTAaTKOB XOPOUIMX 3HAHWM U KOMIIETEHTHOCTEH B 00JacTH
buzuku;

. TJJAaHUPOBAHHUE CBOETO PAa3BUTHUS B MPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHHIA;

. CTPEMJICHHE aHAJIM3UPOBATh M BBISIBIATH B3aUMOCBSI3M MPUPOJBI, OOIIECTBAa U
YKOHOMHKH, B TOM YHCJIE€ C UCITOIb30BaHUEM (PU3NUYECKUX 3HAHUI;

. OIICHKA CBOMX JICHCTBUU C YU4E€TOM OKPYXAIOIIEH CPEeNbl, C YIYETOM BO3MO>KHBIX
MOCIIEACTBUH.

METAIIPE/IMETHBIE PE3YJIBTATDI

B pe3ynbTaTe 0cBOCHHS IpOrpaMm 1o (hH3UKe Ha YPOBHE 0a30BOT0 00IIET0 0Opa3oBaHUs
y  oOydarommxcss  (QOPMUPYIOTCS  MeTampeAMeTHbIe  Pe3yJbTaTbl,  BKIIOYAIOIINE
MMO3HAaBATEILHEIC YHUBEPCAIBHBIE  TEXHOJOTHYECKHE JIEUCTBUS, KOMMYHUKATHBHbIE
YHI/IBepca.HI)Hble TCXHOJIOTUYCCKHUEC I[GflCTBI/ISI, pCFYHﬂTI/IBHI)IC YHI/IBepcaJ'[BHBIG TCXHOJIOTUYCCKUEC
JICUCTBUS.

HOSHaBaTeJII)HI)Ie YHUBEPCAJIbHbBIC TEXHOJOI'HICCKUE l]CﬁCTBI/[SI

ba3oBble JJjornueckue aAeMcTBus:

. BBISIBJISITh M XapaKTePU30BaTh OT/CIIbHBIC PU3HAKH 00BEKTOB (SIBICHHUIA);

. COXpaHSIeMbI CYIIECTBEHHBI TPU3HAK KIAaCCH(PUKAIMU, OCHOBAaHUE s
000011IeHNS U CpaBHEHUS;

. BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEUUS B paccMaTpuBaeMbIX (akTax,
JTAHHBIX W HAOJFOICHUSX, CBSI3aHHBIX ¢ (DH3MYCCKUMH SIBIICHUSMU;

. BBISIBIIATH PUYNHHO-CIIC/ICTBEHHBIC CBSI3U MPU W3YYCHUU (DU3NUCCKUX SBICHUN U

IMponeccoB, A€jaTb BBIBOJbI C UCITIOJIB30BAHUEM JACAYKTUBHBIX U UHAYKTHUBHBIX YMOSaKHIOquHfI,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSA3AX (PU3NUECKUX BEIHYHH;

. CaMOCTOSITENIbHO BBIOpaTh crnoco0 pelieHus ydyeOHoW (u3nmueckol 3amauu
(cpaBHEHHE HECKOJBKHX BapHaHTOB pEIICHHUs, BBIOOp HamOojee MOAXOMALIET0 C Y4ETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX BAPUAHTOB).

ba3oBble uccienoBarebCKue AeHCTBHA:



° HCIIOJIb30BaTh BOIMPOCHI KaK I/ICCJICIIOBaTeJILCKI/Iﬁ HHCTPYMCHT IIO3HAHMA;

. IPOBEJICHUE CaMOCTOSITEIbHO COCTABJIEHHOTO IIIaHA OMbBITa, IEPEHOCHOTO
(U3UIECKOro dKCIEepPUMEHTa, HEOOBIIOTO UCCIEA0BAHUS (PHU3MUECKOT0 00BEKTa;

. OLICHUTh NPUMEHUMOCTh M JIOCTOBEPHOCTH MH(OpMALnM, MOIY4CHHOW B XOje
UCCIICIOBaHUS WIIH YKCIIEPUMEHTA;

. CaMOCTOATENIFHO (OPMYIHPOBATH OOOOMIEHUS M BBIBOJBI IO pE3yJIbTaTaM
MPOBEJICHHBIX HAOIOACHU, YIKCIEPUMEHTOB, UCCIICIOBAHUN;

. IPOTHO3MPOBATh BO3MOXKHOE JalbHEiee pa3BUTHE (PU3NYECKUX IMPOIECCOB, a

TaK)Ke BBIIBUTATh OOpHOY 32 UX Pa3BUTHE B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Pab6ora ¢ undopmanmeii:

. MPUMEHSTh Pa3JIMYHbIC METOJIbI, HHCTPYMEHTHI U 3alPOCHI MIPHU IMOUCKE B O0TOOpE
UH(GOPMAIIMY WK JAaHHBIX C YUETOM IPEIJI0KEHHON yueOHOM (DU3MUeCKOl 3a1a4u;

. AHAIM3UPOBATh, CHCTEMATU3UPOBATh W  HMHTEPIPETHUPOBATH  UHPOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IPEICTABICHHUS;

. CaMOCTOSATEILHO BRIOPATh ONTUMAILHYIO (POpMY MpeacTaBiacHUsS HHGOPMALIMU U
WJUTIOCTPUPOBATH PeIllaeMble 3aJja4M TICPEHOCHBIMU CXEMaMH, JHarpaMMaMH, HHOH rpapuKor 1
UX KOMOMHAIIMSIMH.

KomMMyHHKaTHBHBbIE YHHBeEPCAJIbHbIE TEXHOJIOTHYECKHE TeiiCTBHSA:

. B X0JI¢ 00CYKJCHHUS MaTepUajoB, pe3yJbTaThl IJA0OPATOPHBIX PAOOT U IIPOSKTOB
33J]al0T BOIIPOCHI II0 CYIICCTBYIOIIEH OOCYXJIaeMOM TeMe M BBICKAa3bIBAIOT HJCH, IICJCBBIC
pelIeHUs 3a/1a4 U MOJAIepKaHue OaroKenaTeIbHOCTH OOIICHUS;

. COMNOCTABJIATh CBOM MHEHMSI C MHEHHMSIMHU JPYIUX YYACTHUKOB JUAOra, HaXOIUTh
JIeTalld ¥ CXOACTBO ITO3UIIUA;

. BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U IMMHUCbMEHHBIX TEKCTaX;

. MyOJMYHOE BBICTYIUICHUE O Pe3yjibTaTaX YCIEIIHOTO MHTEIUIEKTYaJIbHOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMUS, POEKTA);

. MMOHUMaTh M UCIOJb30BaTh MNPEUMYIIECTBA KOMAHAHOM W WHIWBHUAYaJbHOU
paboThI IPH ONPEICTICHUN KOHKPETHBIX (PU3UUECKUX TPOoOIIeM;

. NPUHATH COBMECTHYHK)  JE€ATEIIbHOCTh, OpPraHU30BaTh JICHCTBHUS MO €€

OCYIICCTBJICHHUIO: OTMCHUTDL Y4aCTHUC, O6C}’I[I/ITL IMPpOLCCChbl U PC3YJIbTATHI COBMECTHOM pa6OTBI,
06CYI[I/ITB MHCHUS HECKOJIbKHX J'[I-OI[Gﬁ;

° BBITIOJIHUTBE CBOIO 4YaCThb pa6OTLI, JOCTUTHYB KaUC€CTBCHHOI'O PE3YyJIbTaTa B CBOCM
HaIlpaBJICHUU U KOOPJAUHUPYS CBOU HGfICTBI/ISI C APpYIrMMHU YYaCTHUKAMH KOMAH/bI;
° OLCHUTbL Kade€CTBO CBOCTO BKJIaga B O6II.[PII>'I IMPOAYKT TII0 KPUTCPUAM,

CaMOCTOSITENIbHO C(HOPMUPOBABIIINM B3aMMOJICHCTBHE YIACTHUKOB.
PeryasiTuBHbIC YHUBEPCAJIbHbIC TEXHOJIOIHYECKUE A CTBUSA

Camoopranusanmsi:

. BBISIBJISITH TIPOOJIEMBI B JKM3HEHHBIX U TEXHHUYECKUX OOBEKTax, Tpelyroiiue
pereHus: GU3NIECKUX 3HAHUI;

. OPHEHTHPOBATHCS B pPa3IUYHBIX MOIX0/1aX MIPUHSITUS pelieHuit
(MHIMBUYyaIbHOE, IPUHATHE PEIIEHUN B IPpYIIe, MPUHATHE PELICHH);

. CaMOCTOSTEIIbHO pa3paboTaTh aJICOPUTM PeIIeHHs (PU3NYECKON 3aa4u WU IUIaH

HCCIICAOBAHUA C YUCTOM DOHEPreTUUYCCKUX PECYpCOB U CCTECCTBCHHBIX BOSMO)KHOCTCI\/'I,
APTrYMCHTUPOBATH MPEAIaracMbIC BApUAHTLL peH.IeHPIfI;

. nenath BEIOOp 1 OpaTh Ha ceOst OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

° JaThb aICKBATHYIO OICHKY CUTYallul U MPCIJIOXKUTH IIJIaH €€ I/ISMGHGHI/II\/’I;

. OOBSCHUTH MPUUYUHY JOCTHKCHUS (HEAOCTHIKCHUS) PE3yJbTaTOB JESATEIBbHOCTH,
JIaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

° BHOCUTb KOPPCKTHUBLI B ACATCIILHOCTb (B TOM 4YHCJIC B XOJ BBIIIOJIHCHUA

(U3MYECKOro MCCIIEIOBAHUS MM MPOEKTa) HA OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHUBLIMXCS
CUTYyallUii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX BO3MOKHOCTEIH;



. OLEHUTHh COOTBETCTBUE PE3YJIbTATA LEJIU U YCIOBHIA;

° MOCTaBUTL ce0s1 Ha MECTO Apyroro 4€JOB€Ka B XOA€ CIiOpa HJIH O6CY)K,Z[CHI/IH
HAay4YHYIO TCMY, IOHUMATb MOTUBLI, HAMCPCHUSA U JIOTUKY APYIroro,
° [MpHU3HaBaTb CBOC IIPABO Ha OI_HI/I6Ky IIprU YCTaHOBJICHUH (bI/I3I/ILICCKI/IX 3aJa4 NN

MOJIOKEHUH IO HAYYHBIM TEMaM M TaKOe K€ MPaBo JAPYyroro.

IMPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 7 KJjacce mpeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTb y OOYUAIOIIUXCSl YMEHUI:

. UCTIOJIb30BaTh TMOHATHS: (DU3MYECKHEe M XHWMHUYECKUE SIBJICHMSA, HAOIIOCHUE,
9KCHEPUMEHT, MOJelNb, TUIoTe3a, (QU3UYecKas BEJIMYMHA, aTOM, MOJIEKYJa, arperatHsle
COCTOSIHMSL ~ BemiecTBa  (TBEpJOE, IKHUAKOE, Tra3z000pa3HOE), MEXAaHHYECKOE JBUXKEHUE
(paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAaeKTOpHs, PaBHOAEUCTBYIOLIAs CHUIIA,
nedopmarus (ynpyrasi, iIacTHIeCcKas ), HeBECOMOCTbh, COOOIIAIOIINECs COCYIbI;

. pasnuyHble sBIeHUA (Iuddy3us, TEmIoBOe JBM)KEHHE 4YacTUI] BELIECTBa,
paBHOMEpHOE JBIDKEHHE, HEpAaBHOMEPHOE IBM)KCHUE, WHEPLHS, B3aMMOJACHUCTBHE Tel, OajaHC
TBEPJIBIX TEJI C 3aKPEIIEHHON OChIO CeTH, Nepeaya JaBlIeHUs] TBEPAbIMU TEIaMH, KHUJIKOCTIMU
U razamu, aTMoc(epHOE AaBICHHWE, IUIaBaHWE TEJ, MPEBpalleHHEe XMUMHUYECKOH SHEPrHH) II0
OTMCAHMIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITA, IEMOHCTPUPYIOIIUX JAHHOE SBIICHHE;

. pacrio3HaBaTh TIIATEJIBHO M3yYeHHbIE (PU3MUECKUE BO3JCHCTBUS B OKpYXKArOIEM
MHUpE, B TOM 4YHcie (pU3MUecKue SBICHHS B MPUPOJE: MPHUMEPHI JIBWKCHUS C Pa3THIYHBIMU
CKOpPOCTSIMH B XKMBOW M HEXHMBOH NIpUpOAE, NeHcTBUE CHIIBI TPEHHs B HPUPOAE U TEXHUKH,
BJIMSIHAE aTMOC(EPHOTO JaBJICHUS HA JKUBOE TEIIO, IJIABAIONINE PHIOBI, PhIUAry B TEJIE YEJIOBEKa,
OpU 3TOM IEPEBECTH NPAKTUYECKYIO 337ady B y4yeOHYI0, MPEUIOKEHHYIO OIMOJIHUTEIbHbIE
CBOWCTBA (PU3MUUECKOTO BO3ACHCTBUS;

. ONKCBHIBATh H3YYEHHbIE CBOMCTBA Tel M (PU3MUECKUX SIBJICHUH, MCIOIb3Ys
¢uznueckue pasmepsl (Macca, 00beM, BEIIECTBO BEIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSIS
CKOpOCTh, CHJIa YIPYTrOCTH, CHJIa TSXKECTH, BEC, TEJIO, CUila TPEHUs, JlaBjieHue (TBEPAOro Tena,
KHUJIKOCTH, Ta3a), BBITAJKUBAIOMIAs CHJIA, MEXaHWYecKas paboTa, MOIIHOCTh, IUIEYO CHIIBL,
MOMEHT CWJIbI, KOO(MOUIMEHT MOJIE3HOT0 JIeHCTBUS, KHHETUYEeCKas U MOTEHLUAIbHAS SHEPTus),
IIpY ONUCAHWU TPABHILHO TPAKTOBATh (PM3MUECKUI CMBICT BEIWYHHBI, UX NpeoOpa3oBaHUE U
OpUMeHeHHe (U3NYECKUX BEJIWYMH, HaXOKIeHHE (GOpPMYNbl, CBS3BIBAIOLINE JaHHYIO
(Gu3NUeCKy0 BETMUNHY C IPYTUMHU KPYITHBIMH, TIOCTPOHUTH TPAQUKU W3YYECHUS 3aBHCHMOCTEH
(bu3UUEcKOro pa3BUTHS;

. XapaKTepru30BaTh CBOWCTBA Tell, (PU3NYECKHUX SBICHUN M TPOIIECCOB, C TIOMOIIHIO
OpaBUJI CIOXKEHUs cuil (BIOJb OJHOM mpsiMOM), 3akoHa ['yka, 3akona Ilackans, 3akoHa
ApxuMe[pl, MpaBuiia paBHOBecHsl pbluara (0JI0Ka), «30J0TOrO IMpaBUIIa» MEXAHHUKH, 3aKOHA
COXpaHeHMs (pU3MUeCKOW HHEpPruu, MpU 3TOM JaBaTh CJIOBECHYIO (HOPMYITUPOBKY 3aKOHA MU
3aIUIINTE €r0 MAaTEMaTHUECKOE BhIPAKEHUE,

. OOBSICHATh (DU3UYECKUE SIBIICHUS, MPOIECChl U CBOICTBA Tell, B TOM YMCIE U B
JECATH CITydasiX MPaKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYHHHO-CIIC/ICTBECHHBIC
CBSI3U, CTPOUTH OOBSCHEHHs M3 1—2 JIOTMYeCKHWX IIaroB ¢ omopod Ha 1-2 u3yyaembIxX
buznyeckux siBIeHUH GU3NYECKUX MPUHIUIOB, (PU3MUYECKOTO 3aKOHA UM 3aKOHOMEPHOCTH;

. peluTh pacuéTHble 337a4u B Gopmynax 1-2, UCHonb3ys 3aKOHBI U (HOPMYIIBI,
CBsI3bIBasi (hM3MYECKHE W3MEPEHUsS: Ha OCHOBE YCJIOBWH aHaIM3a 3aJaud 3aliChIBaTh KPAaTKOE
ycioBHe, MojacTaBisis ¢urypHsie ¢opmbl B (GOpMylbl M NPOBOAMTH pPacu€THBIE JEHCTBHUA,
HAXOJIUTh CIIPABOYHBIC TJAaHHBIE, HEOOXOANMBIC ISl PEIICHUS 33/1a4, OIICHUBATh PEATMCTHYHOCTh
MoJy4eHHOU (pu3nueckoit (hopMsI;

. BBISIBIISITH  TIPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh TPH IMOMOMIH (HU3HIECKUX
METO/IOB, B ONHMCAHWUU HUCCIENOBAaHMN MpeniaraTb MpoBepsieMoe MPEaookKeHne (TUIOTe3y),
HaOJII0aTh M MHTEPIPETUPOBATh MOJIyYEHHBIH pe3ylbTaT, HaXOAUTh OHIMOKU B XOJE OIbITA,
JIeNIaTh BBIBOJIBI IO €0 Pe3yJIbTaTaM;



. MPOBOAWTH OMBITBI O HAOMIONEHUIO 32 (U3NYSCKUMHU BO3JCUCTBUSIMHU WU
busznyeckuMu CBOMCTBaMU Tel: (opMyla MpoBEpsieMbIX KaHIUAATOB, COOUpATh YCTAHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUS, 3aIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOJIBL;

. [IpoBoauTh MpsiMble M3MEPEHUs] PACCTOSHUM, BPEMEHH, Macchl Tena, o0bEMa,
CWJIBI M TEMIEPAaTyphl C UCIOJIB30BAHHEM CTAHJAPTHHIX U MHU(PPOBBIX MPUOOPOB, (HUKCHPYS
cpabaTbiBaHHE TPUOOPOB C YUETOM 3aJaHHON aOCOMIOTHON MOTPEIIHOCTH U3MEPEHHIA;

. UCCIIEIOBAaHHUE MTPOBOJIUTCS B 3aBUCUMOCTHU OT OJHOM (pU3NUECKO GOPMBI CHIIBI C
UCIIOJIb30BAaHUEM IMPSMBIX HU3MEpPEHUi (3aBHCUMOCTb APYroil CKOPOCTH IBMKEHHsS OT Tela,
BPEMEHHU JIBIDKCHHMS Tela, TPEHUS CKOJNBKEHUS OT Beca Tela, KadecTBa 00paboTKu
MIOBEPXHOCTEW TeJl U HE3aBUCUMOCTH TPEHHS CUJbl OT IUIOLIAJH, COIPUKOCHOBEHHUS, CHUJIBI
YOPYrOCTH OT TPYXHUH, BBITAJIKUBAIOUIEH CUJIBI). OT O0ObeMa MOTPYKEHHOW 4YacTU Tejla U OT
IUIOTHOCTU JKUJIKOCTH, €€ HE3aBUCUMOCTh OT IUIOTHOCTH, Teja OT IJIyOMHBI, Ha 3TOM
NOTPY)KEHUH TeNa, YCJIOBUM TUIAaBAaHHWsS TeJN, YCJIOBUW paBHOBECHS pblyara H OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU MATEMAaTUUYECKUX MCCIIEOBAHUN, IEpEeMellaTh W BBINOJIHATH
U3MEpEHUs, CIeAys NPEUIOKEHHOMY TIUIaHy, (UKCHPOBAaTh NOJIYYECHHBIE peE3yJIbTaThl B
3aBHCUMOCTH OT (PM3MYECKHX BEIMYMH B BUJAE NpejiaraeMbIx TaOduI U TpaduKOB, AeTaTh
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIIEA0BAHUS;

. MPOBOJSATCS JOMOJHUTENbHbIE U3MEpeHHs] (U3NYECKOW BEIUYUHBI (IJIOTHOCTH
BEILECTBA KUJKOCTU M TBEPIOIO TEJNA, CUJIA TPEHHsI CKOJIBKEHHs, IaBICHUE BO31yXa,
BBITAJIKMBAIOIIAS CHJIA, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B IKUAKOM Teie, KO3 UIHUEHT
[IOJIE3HOTO  JICHCTBUSL IPOCTBIX METOOB), CJIEAyS MPEMJIOKEHHON MHCTPYKLUMU: TIpU
BBIMIOJTHEHUH U3MEPEHUN HAOI0IaliTe SKCIEPUMEHTAIbHYIO HACTPONKY U COXPaHSITE 3HAUCHUE
UCKOM (hOPMBI;

. coOyro/IaTh TpaBHJa TEXHUKH O€30IacHOCTH TpU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;
. OCHOBHBIE TPHUHIUIBI ACUCTBUS TPUOOPOB M TEXHUUECKUX YCTPOIMCTB: BECHI,

TEPMOMETpP, JIUHAMOMETpP, COOOIIAIONINECS] COCYylbl, OapoMeTp, pbluar, MOABMKHBIA U
HETOABMKHBIN OJIOYHBIHN, HAKJIOHHAS IJIOCKOCTB;

. 0XapaKTepHU30BaTh MPUHIUIBI JEHCTBUS M3y4aeMbIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOPOi Ha MX ONMUCaHUA (B TOM YHCIIE: MOAIUITHUKH, BOJOIPOBOAHbBIE YCTPONUCTBA,
TU/IPABIMYECKU TIPEcC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCIHOJb3Ys
3HaHUS 0 (U3NYECKUX CBOMCTBAX U YCTAHOBJICHHBIX (PU3UYECKUX 3aKOHAX U 3aKOHAX;

. IPUBOJIUTH MHpUMEpHl (HAXOAUTh HMH(OPMALMIO O MpHUMEpax) MPaKTHUYECKOIrO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HU JJs o0ecredeHus 0e30MacHOCTH
npu pabore ¢ mnpubopamMu U TEXHUUECKHMHU YCTPOICTBaMH, COXpaHEHHUs 3J0pPOBbsl U
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOT0 TIOBEJCHUS B OKpY Karollei cpejie;

. U3Y4YUTh BBIOOp HCTOYHUKOB HH(popmanuu B HHTepHETe B COOTBETCTBUHU C
3aJIaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOLIUXCA 3HAHMM W METOJa CPaBHEHUS
Pa3IMYHBIX UCTOYHHMKOB MPEANOYTUTEIbHON HHPOPMALMK, KOTOpas SBJISETCS MPOTUBOPEYUBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

. UCIIOJIb30BAaTh TPU BBHIMOJHEHUM YYEOHBIX 33JaHUA  HAyYHO-TIONMYJISPHYIO
auTeparypy (GHU3NYECKOTO COJCpXKaHMs, CIIPAaBOYHbIE MaTepuaibl CeTH, pecypchl MHTepHeTa,
BJQ/IeTh NpUEMaMU KOHCHEKTHUPOBAaHUS TEKCTa, KOHBEPTHPOBATh HH(MOPMALIUIO W3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

. CO3/1aBaTh KpAaTKHE IUCHMEHHBIE M YCTapeBIIHE COOOMICHHS Ha OCHOBE 2—3
UCTOYHUKOB HMH(pOpMAIMU (U3UUECKOT0 COJCpPXKAaHUS, B TOM YHCIE MyOIUYHO MyOIMKOBATH
KpaTKre COOOIIEHHUs O MPOEKTax 0€30MacHOCTH WM HaYYHBIX UCCIIEOBAHUSIX, IPU 3TOM YMEIO
UCITOJIb30BaTh M3YYEHHBIH TOHATHHHBIA anmapaTHeli Kypc (U3MKH, COMpPOBOKIAIOIINI
BBICTYIUICHHE HA MIPE3CHTALNHY;

. IpY BBIMOJIHEHUH MPOEKTOB U MCCIEAOBAHHUIX BECTH OOS3aHHOCTU B TPYIIE B
COOTBETCTBUHU C IOCTABJICHHBIMH 33Ja4aMH, KOHTPOJUPOBATH BBHINOJIHEHHUE IUIAHOB JIEHCTBUM,



aACKBAaTHO OLCHUBATH MaCH_ITaG BKJI1aga B ACATCIIbHOCTD TPYIIIIBI, BBICTpanBaTh
KOMMYHHUKaTHBHOE B3aUMOJICHCTBHE, CIEIUTh 32 MHEHUEM OKPY>KaIOIIUX.

K xoniy oOydeHus B 8 Kjacce npeiMeTHBIE Pe3yNbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

° HCIIOJIB30BaTh IIOHATHA: MacCa U pa3MEpPbl MOJICKYJI, TCIVDIOBOC ABHIKCHUC aTOMOB
U MOJEKYJ, arperaTHbleé COCTOSIHMSI BELIECTB, KpPUCTAINIMYECKHE U aMopQHble Tena,
HACBHILIECHHBI U HEHACBILLICHHBIN Iap, BJAXHOCTh BO31yXa, TEMIIEpATypa, BHYTPEHHSSI SHEPIuUsl,
JBUTATENb, SJEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifi, AJIEKTPUYECKOE II0Jie, MPOBOJHUKH U
JUDJICKTPHUKH, MOCTOSIHHBIN TOK, MAarHuTHOC€ I10JIC;

. pa3iuuHble SBIEHUS (TEMJIOBOE pACUIMpEHHWE M YUIMHEHHE, Terionepeaaya,
TCIUIOBOC PaBHOBCCHUEC, CMAYMBAHHUC, KallWJIAPHBIC MABJICHHA, HWCIAPCHUA, KOHACHCALIUA,
IUIaBJIEHUE, KpUCTauiM3auus (OTBEepAEBaHME), KUIIEHHE, Terulonepenada (TErIonpoBOIHOCTD,
KOHBEKIIUS, U3JIYUCHHE ), FJICKTPU3ALIMS Tella, B3aUMOJICHCTBHE 3aps0B, IEUCTBHUE pa3psia TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE MarHUTOB, IEHCTBUE MArHUTHOTO TOJISl HA TPOBOJAHUK C
TOKOM, JJICKTPOMAarHuTHasA I/IHIIyKIII/ISI) M0 OIIMCAHHIO HX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OTIbITa, IEMOHCTPUPYIOMIETO TaHHOE (PU3HUECKOE SIBJICHHUE;

. pacro3HaBaTh THIATEILHO M3YYCHHBIC (PU3NYCCKUE BO3JICUCTBUS B OKPYKAIOIICM
MUpe, B TOM uuciae ¢GU3NYECKUE SBICHUS B MPHUPOJE: IMOBEPXHOCTHOE HATSHKEHHUE U
KaMWUISIPHBIE SIBIICHUSI B TPUPOJE, KPUCTAIUIBI B mpupoje, usnyuenue CoiHIA, 3amMep3aHue
BOI0EMOB, MOpCKHE Opu3bl, 00pa3oBaHME PO3, TyMaHa, UHEs, CHera, SJICKTPUUECKHUE SBICHUS B
OKpY’KaloIlleM Mupe arMocdepa, dJIeKTPUUECTBO KUBBIX OpPraHU3MOB, MarHUTHOE T0JI€ 3€MJIH,
npeiid momtocoB, poiib MATHUTHOTO TOJIS JJIS JKU3HU Ha 3emile, MOJIAPHOE CUSHUE, MPH ITOM
cAenaTh MPaKTHYECKYIO 3a7ady B ydebe MO IEpeHOCY, OTHaTh IPEANOYTEHHE OCHOBHBIM
cBoiicTBaM (mpu3HaKaM) (U3NYECKOTO BO3ICHCTBUS;

° OIMuCaTb HM3YUYCHHBIC CBOMCTBA TE€I W (1)I/I3I/I‘-ICCKI/IX ﬂBHeHHﬁ, HCIIOJIb3YyA
buznueckne n3MepeHus (Temneparypa, BHYTPEHHSSI YHEpPIHsl, KOJIUYECTBO TEIIOTHI, yelbHas
TEIJIOEMKOCTh BEIIECTBA, y/eIbHas TEIUIOTa IJIABJICHMs, YAeIbHas TEIuloTa MapooOpa3oBaHus,
ylenbHas TEeIIOTa CrOpaHUsl TOITUBA, KOOPOUIIMEHT MOJIE3HOT0 IEHCTBUS TETUIOBOM SHEPIHH,
OTHOCHUTEJIbHAs BJIAXKHOCTh BO3/1yXa, CKOPOCTh 3apsjia, CUila TOKa, 3JIEKTPUUECKOE HANPSKEHUE,
PE3UCTOPHBIM TMPOBOJHUK, SJIEKTPHUECKOE COMPOTUBIEHUE BEIIECTBA, paboTa W MOIIHOCTH
TOKa), Ipu OIMMCAHUHN NPAaBUIIBHO TPAKTOBATbH (1)H3H‘ICCKI/II>1 CMBICJT BCJIIMYMHBI HAIPSKCHUA U
VUUTHIBaTh (DU3UYECKYI0 BEIMUYMHY, HAXOAWTHb (OPMYINy, CBSA3BIBaS MJaHHYIO (U3HUECKYIO
BEJIMYMHY C APYTMMH BEIMYMHAMH, CTPOUTH TIpadUKH H3YYEHHBIX 3aBHCHUMOCTEH peasibHbII
pasmep;

. XapaKTepu30BaTh CBOMCTBA TeJ, PU3NYECKUX SIBJICHUNW M MPOLECCOB, UCIIONb3YS
OCHOBHBIE TMOJIOKEHHSI MOJIEKYISIPHO-KHHETUYECKIX TEOPUH BEIIECTB, MPUHIIUI CYNEPIIO3UIIUN
noJie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa 1jisi ydacTka Ielu,
3akoH Jlxoyns-JIeHIla, 3aKOH COXpaHEHHs] DHEPruu, MPU OTOM TpHJABas CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIIUIINTE €r0 MaTEMaTUYeCKOE BhIPAKEHUE;

. OOBSACHATh (PU3MYECKHE IMPOILIECCHl U CBOWCTBA TEN, B TOM YHCIE W B JAECATU
ClIydasx MPaKTUKOOPHUECHTHPOBAHHOI'O XapaKTEpa: BBIABIIATL HNPUYMHHO-CICACTBCHHBIC CBSA3H,
CTPOUTH OOBSICHEHUS U3 |—2 NOTMYEecKUX IIaroB ¢ OMOpPHON Ha 1-2 m3ydaembIx (pu3mUecKux
ABJIEHUH, PU3NUECKIX 3aKOHOMEPHOCTEH;

. pelInuTh pacy€THBIE 3aJa4d B 2—3, HCIONB3yS 3aKOHBI U (HDOPMYIIbI, CBS3BIBAS
¢dusnyueckne M3MEpEeHHs: Ha OCHOBE YCIOBHI aHajau3a 3a7ady 3alUChIBAaTh KPATKOE YCIOBHE,
BBISIBJISITH HEAOCTAaTOK JAHHBIX I pEUIeHHs] 3aj]ad, BBIOMpaTh 3aKOHBI U (POPMYIIHI,
H606XOJII/IMI)IG JJIA eé peuICHus, MPOBOANTH pvaéTBI N COIIOCTABJIATH IMOJTYYCHHOC 3HAUCHUC
dbuznyecKue pa3Mepbl ¢ U3BECTHBIMU JIaHHBIMH,

. BBISIBJISITH MPOOJIEMBI, KOTOPbIE MOXHO PEUIUTh C MOMOUIbIO (U3NYECKUX
MECTOAOB, C IIOMOIIIBIO OIIMCATCIIbHBIX I/ICCJIG,Z[OBB_HI/II\/JI, npeajaratb IIPOBCPACMBIC
MPENIOJIOKEHNS, OLIEHWBAaTh MPABUIBHOCTh TOPSAAKA TMPOBEACHUS HCCIEIOBAHMS, JAeNaTh
BbIBOJbI;



. IOPOBOJATCS  OMBITBI 10  HAOMIOJACHHUIO (PU3MUECKOTO BO3JIEHCTBHS WU
(bu3nyecKkux CBOWCTB Tena (KalWJUIIPHBIC SIBJICHUS, 3aBUCUMOCTb JABJICHMS BO3/yXa OT €ro
o0bema, TeMIepaTypbl, CKOPOCTH IIPOLECCA OCTHIBAHUS U HArpeBaHUsl IIPU U3IYyYEHUH OT I[BETa
u3Iydarouei (morjomaroiiei) NOBEpXHOCTH, CKOPOCTH MCIApEeHUs BOAbI OT TeMIepaTypbl
JKUJKOCTU U IUIOIIAJN €€ ITOBEPXHOCTH, JIEKTPU3ALUMU TEJI U B3aMMOJEHUCTBHUE JICKTPUUECKUX
3apsA70B, B3aMMOJCKCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yaJIW3alldsd MAarHUTHBIX IOJIEH
IIOCTOSIHHBIX MArHUTOB, JEWCTBUE MArHUTHOTO II0JS HA IIPOBOJHUKE C TOKOM, CBOMCTBA
JJIEKTPOMArHuTa, CBOMCTBA  3JEKTPOJBUIATENsl  MOCTOSIHHOTO  TOKa):  (hOpMYJIMpOBATh
IpOBEPsIEMbIE CHIIBI, COOMPATh YCTAHOBKY M3 IMPEIOKEHHOTO 00OPYAOBaHUS, OMUCHIBATH X0/
OIbITa U POPMYJINPOBATH BBIBOJIBI;

. IIpoBoauTh mpsMBIE HM3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIBHOM BJIAXXKHOCTH
BO3/1yXa, CHJIbl TOKA, HAIIPSKEHHsI C UCIIOJIb30BAaHUEM COOTBETCTBYIOIUX PHOOPOB U 1aTUUKOB
TEJIECHOW BEJIMYMHBI, CPAaBHUBATh PE3YJIbTAaThl U3MEPEHUH C Y4ETOM 3aJaHHON aOCOIIOTHOM
HOTPEIIHOCTH;

. NPOBE/ICHUE MCCIIEIOBAHUS B 3aBUCHMOCTH OT OJHOM (pU3MuecKol BEIWYHHBI OT
JPYroil ¢ UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTh COIPOTHUBIICHHS ITPOBOJIHUKA OT
€ro JUIMHBI, IUIOIIAAY IONEPEYHOI0 CEYEHMsI M pa3Mepa BEUIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYIIEr0  4Yepe3  IPOBOAHMK, OT  HANpPsHKEHUS  HA  NPOBOJHUKE,  HCCIEIOBaHUS
II0CJIEI0BATENBHOTO U NapajIeIbHOTO COEIUHEHNS IPOBOJHUKOB): INIAHUPOBATH UCCIIEA0BAHHE,
cOOp MAaHHBIX M IIPOBEAECHUE M3MEPEHMH, clenys MpeUIoKeHHOMY IUIaHy, (UKCHpOBaTh
MOJIyYCHHBIE PEe3yNIbTaThl B 3aBUCHMOCTH OT BHJAa TaOJHI M TpauKOB, NENaTh BBIBOJBI 110
pe3yJibTaTaM MCCIIEI0BaHNUS;

. NIPOBE/ICHUE JOMOJHUTEIBHBIX H3MEpeHUil (u3nyeckoil BemuuuHBI (yAeTbHas
TEIUNIOEMKOCTh ~ BEIIECTBA, CONPOTHUBIEHHE IPOBOAHMKA, pab0Ta M MOILHOCTh TOKA):
IUIAHUPOBAaThb ~ M3MEPEHMs, coOMpaThb  HIKCHEPUMEHTAJbHYIO  YCTaHOBKY,  CJEJIOBaTh
MPEMIOKEHHON MHCTPYKLIUU U PACCUUTHIBATH 3HAYECHUS U3MEPEHUN;

. coOnrofaTh IpaBWia TEXHUKH Oe30macHOCTH Npu paboTe ¢ J1abopaTOPHBIM
o0opynoBaHuEeM;
° XapaKTemeBaT}, MMPUHIUIIBI I[GI\/JICTBI/IH N3y4aCMBbIX HpI/I60p0B U TEXHUYCCKUX

YCTPOMCTB C OMOPOM B MX ONMUCAHHWU (B TOM YHUCIIE: CUCTEMa OTOIUIEHHUS J0Ma, TUTPOMETP,
napopas  TypOMHa,  ammepMmeTp, BOJBTMETP, CUETUYMK  JJIEKTPUYECKOW  DHEpruu,
AIIEKTPOOCBETUTENbHBIE  NMPUOOPBI,  HAarpeBaTelbHbIE  BJIEKTPONPUOOPHl  (IIPUMEPBI),
AIIEKTPUYECKUE TNPEAOXPAHUTENH, SIEKTPOMArHUTHI, AJIEKTPOABUIATENN). MOCTOSIHHBIA TOK),
UCTIONB3Ys 3HAHMS O (PU3MUECKUX CBOMCTBAX M 00€CIIEYeHHOCTH (PU3MUECKUMH YCIOBUIMU;

. pacro3HaBaTh IPOCTEHINIME TEXHUYECKHME YCTPOMCTBA U  H3MEPUTEIBHBIE
npubopsl MO CXeMaM M CXeMaTHYeCKUM pHUCYHKaM (KHMJKOCTHBIM TEpMOMETp, TepMoc,
NICUXPOMETP, THUTPOMETP, JABHUIaTelb BHYTPEHHErO CropaHusi, »JJEKTPOCKON, pPeocTar),
COCTaBIATh CXEMBl JJIEKTPUYECKMX ILENe C IOCJIENOBaTeIbHBIMU W JIOTHYECKUMU
COCTMHEHUSIMU 3JIEMEHTOB, II0Ka3bIBas YCJIOBHBIE 3JEMEHTHl O00O03HAUEHUS DIEKTPHUUECKUX
Hernei;

. MPUBOJIUTH NpUMEphl (HAXOAUTh HMH(OPMALMIO O MpHUMEpax) MPaKTHYECKOIrO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHWH B TMOBCEJIHEBHOW JKU3HM JJIs o0ecreyeHus 0e30MacHOCTH
npu pabore ¢ mnpubopamMH U TEXHUUECKHMH YCTPOICTBaAMH, COXpaHEHHUs 3J0pPOBbsl U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEICHHUS B OKpY KaroIlel cpesie;

. UCCIIEIOBAaTh MOMCK (U3NYECKOro cojaep:kaHus umHpopmauuu B MHTepHere Ha
OCHOBE CYIIECTBYIOLIMX 3HAaHUH M METOJa CPABHEHMSI JOINOJIHUTENBHBIX HCTOYHUKOB
NpeUIoKEHHOW UHGOpMaIlMK, KOTOpas SBISETCS MPOTUBOPEUMBOW WJIM MOXET OBITh
HEJIOCTOBEPHOM;

. UCIIONIb30BAaTh MPU BBINOJHEHUM YYEOHBIX 3aJaHUM HAyYHO-TIONMYJSPHYIO
auTeparypy (GHU3MYECKOTO COJCpXKaHMsA, CIPABOYHbIE MaTepuaibl CeTH, pecypchl MHTepHeTa,
BIAJeTh NpUEMAMM KOHCIIEKTUPOBAaHMS TEKCTa, KOHBEPTHPOBATh MH(MOPMAIMIO U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO;



. co3MaBaTh COOCTBCHHbIE THCHMEHHBIE U KpATKUE YCTHBIE COOOIICHMS,
oOMeHuBasch HHGOpMaIUEl U3 HECKOIbKUX UCTOYHUKOB PEAIbLHOTIO COAECpPKAHUs, B TOM YHCIIE
pe3ylbTaTOB MPOEKTHOM WM  HCCIEHOBATEIILCKOM  JIEATENbHOCTH, TMPU OSTOM  YMEJO
MCIIOJIb30BaTh U3yYEHHBIH MOHATHBIM anmapaTtHbli Kypc GU3UKHU, YTO MPUBOJUT K MIPOBEICHUIO
MpE3EHTALN;

. OpU  BBINOJIHEHUU TMPOEKTOB M  (U3NYECKUX HCCIEAOBAHUN  OMPEIEIIUTh
00sI3aHHOCTH B TPYINIE€ B COOTBETCTBUU C IIOCTaBJICHHBIMHU 3aJa4aMH, KOHTPOJMPOBATH
BBIMIOJIHEHHE IUIAHOBBIX JIEUCTBUH M KOPPEKTUPOBATh HX, a/IeKBaTHO OIICHMBATh BKJIAJA B
JIeATEILHOCTh TPYIbI, BBICTpPAaUBATh KOMMYHUKATHUBHOE B3aWMOJCIHCTBUE, IOCTOSHHO $
PELIUTENBHO pa3peniar0 KOHGIUKTHL.

K xonmy oOydenus B 9 kJjacce npeiMeTHbIC pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

. UCIIOJIb30BaTh TMOHSTHS: CHUCTEMa OTCUeTa, MaTepualibHas TOYKa, TPACKTOPHUS,
OTHOCUTEIIbHOCTh MEXaHMYECKOTO JBIKEHUS, nedopMmanus (ynpyras, IiiacTudeckas), TpeHue,
LEHTPOCTPEMUTENLHOE YCKOPEHUE, HEBECOMOCTh M TEPETrPy3KH, LEHTP TSHKECTH, aOCOJIIOTHO
TBEPOE TEJO, IEHTP TKECTH TBEPAOTO Tela, paBHOBECHE, MEXaHUUYECKUE KOJIeOaHusl U BOJHBI,
3BYK, HHPPA3BYK U YIbTPA3BYK, dJIEKTPOMATrHUTHBIC BOJHBI, IIKaTa 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh W JalbHO30PKOCTh, CIIEKTPHI MCIyCKaHHS W pasfenieHus, anbda, Oera- u
ramMmma-u3JIy4eHHsl, U30TOIIbI, SiICPHAst SHEPIeTHKA;

. pa3iuuHble sBIEHUS (paBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIHHEHHOE
JIBIDKEHHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE NBM)KCHHE, MAJICHUE MaJCHUs Tell, aMIUTUTY/Ie
JIBUKEHHUS TI0O OKPYKHOCTH, B3aUMOJICHCTBUE Tell, PEAKTHUBHOE [IBUXKEHHE, IEPEMEHHOE
JIBIDKCHHUE (3aTyXawIllMe U BBIHYXKJCHHbIE KOJIEOAaHMs), PE30HAHC, BOJHOBOE JIBIXKCHHE,
OTpakKeHHE 3BYKA, NPSIMOJIMHEHHOE H3IydyeHUE, OTPaKEHHWE U TPEIOMIICHHE CBETa, IMOJIHOE
OOHapy)XeHHE OTpPaKCHHUS CBETa, IMPUMEHEHHE O€Joro CBeTa B CIEKTPE U CIIOXEHUE
CIIEKTPAJIbHBIX LIBETOB, JUCIEPCHUSl CBETA, PAaAUOAKTUBHOCTb, CBSI3b JIMHEHYATOTO W3IyYEHUS
W3JIYYCHHS) 110 ONMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIINUX
KOHKPETHOE SIBJICHUE;

. pacro3HaBaTh u3y4aembie (PU3NUECKHE BO3CHCTBUS B OKpYKAIOIIeM MUpPE (B TOM
yrcne (u3NUecKue SBICHUS B MPHUPOJE: MPWIKMBBI U OTIUBBI, NBUXKeHHE MiuaHeT CoMHEYHON
CHUCTEMBI, PEaKTUBHOE JBWIKEHHWE IKUBBIX OPraHU3MOB, W3y4YEHUE 3BYKOB IKHUBOTHBIX,
3EMJIETPSICEHHE, CEHCMUYECKHUE BOJIHBI, IIYHAaMH, 3XO, LBETa TEJ, ONTUYECKHE SIBIICHUS B
€CTECTBEHHOE OMOJIOTHYECKOE BO3J/IEHCTBHE, MPOUCXOAIIEE B Pe3yJbTare YIbTPapuoIeTOBOTO
U PEHTICHOBCKOTO HM3Ty4YeHHI, OCHOBAaHHOE Ha PaTUOAKTHBHOM (HhOHE, KOCMHUYECKHX JIydax,
pPaIMOaKTUBHOM M3JTyYE€HUU, WCITYCKAIOIIEM MHUHEpalbl, BO3JECHCTBUM PaTUOAKTUBHBIX
U3ITy4eHU Ha OpraHU3M YeJOBeKa), MPH STOM IEPEeBECTH MPAKTUYECKYIO 33a/ady B y4eOHYIO
MPaKTUKY, TPEATIOUTS JOTOJHUTEIbHBIE CBOMCTBA (MTPU3HAKHN) (PU3HMUECKUX BEIIECTB;

. OMKCHIBATh M3YUEHHBIC CBONCTBA Tela M (U3UYECKUE SIBICHHS, HCIONb3Ys
buszndeckue pasMepsl (CpeIHsst 1 MTHOBEHHAs CKOPOCTh TIPH HEPABHOMEPHOM JIBIDKCHHH TeJa,
YCKOpEHHE, IMepeMelleHne, MyThb, YIIoBas CKOPOCTb, CUJa TPEHHUs, CUJa YIPYrOCTH, CHUJIa
TSOKECTH, YCKOPEHUE CBOOOIHOTO TA/ICHHUS, BEC, UMITYJIbC T€Ia, UMITYJIBC). CHIIbI, MEXaHUYEeCKast
paboTa W MOIIHOCTH, TOTEHIMAIbHAS DHEPIrHUs Tela, MOJBEM HaJ TOBEPXHOCTHIO 3EMIIH,
MOTEHITMAIBHASL SHEPIHS CXKATOW TPYXKUHBI, KUHETHUECKas SHEPTHsi, TMOJHAsS MEXaHWYecKas
SHEprus, Mepuoj u KojeOaHue KoNIeOaHWid, IJIMHA BOJH, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBETa, TOKAa3aTeNib MPEJIOMIICHUS Cpenbl), MPH OINMHWCAHUU TPABUIHLHO TPAKTOBATH
(bu3MYECKU CMBICIT BKIIOYAIOT BEIUYHHY, IPUMEHEHHE M OCHOBHYIO (PM3WYECKYIO BEIMYUHY,
HaxoXJeHue (GOpMyJbl, CBS3bIBAIONIME JaHHYIO (PU3WYECKYI0 BEIWYHMHY C JPYTUMHU
BEJIMYMHAMU, TIOCTPOUTH TPapUKU U3YUYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX JIUII;

. XapaKkTepU30BaTh CBOWCTBA Tel, (PU3MUECKHUE SIBIICHUS M TPOIECCHI, HCTIOIb3Ys
3aKOH COXPAHEHUsI SHEPTrUM, 3aKOH BCEMUPHOTO TATOTECHMS, MPUHLHUI CYHEPIO3UIUU CHUJI,
npuHUMIbl ['anunen, 3akoHbl HbIOTOHA, 3aKOH COXPAaHEHHUS HMITYJIbCA, 3aKOHBI OTPAKEHUS U
MpPEJIOMJIEHUS, 3aKOHBI COXPAHEHHUs 3apsSJ0BOTO M MAaCCOBOIO YMCIA CBETa MPHU SAESPHBIX



peaKIusX, Mpu STUM JIaeM CIIOBECHYIO (OpMYNy 3aKOHA W 3alKChIBAEM €0 MaTeMaTHYeCKOe
BBIPAKCHHUE;

. OOBSCHATh (PU3MYECKUE IMPOILECChI U CBOWCTBA TEN, B TOM YHCIE W B JECATU
CIIy4asiX MPaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH MPUYMHHO-CICICTBEHHBIE CBS3HU,
CTPOUTH OOBSICHEHUS W3 2—3 JIOTUYECKUX IIaroB C OMOPHOW Ha 2—3 M3YYCHHBIX (PU3MYECKHX
3aKOHOMEPHOCTEH, (HPU3HUECKUX 3aKOHOMEPHOCTEH MIIM 3aKOHOMEPHOCTEIH;

. pemuTh pacyéTHhIE 3a7auu (OMHUPAOIIMECS Ha CUCTEMY U3 2—3 alTOpPUTMOB),
UCIIOJIB3YSl 3aKOHBI U (DOpPMYIbI, CBA3BIBAIOIIME (PU3UUECKHE BEIMYMHBL: Ha OCHOBE YCIIOBUI
aHaJM3a 3ajJiay, 3alUChIBaTh KPaTKOE YCJIOBHE, BBISBIISITH HEIOCTAIONINE WM MOBTOPSIOLIUECS
JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE AJI PELICHUS, MPOBOJUTH PACUETHI U
OIICHUTh PEATTUCTUYHOCTD IMOJTYICHHOTO 3HAYCHHS (PU3NIECKON MEPHI;

. pacrno3HaBaTh MPOOJIEMbl, KOTOPhIE MOXHO PELIUTh C MOMOMIbIO (DU3UYECKUX
METO/JIOB, C TIOMOIIbIO  OMNHUCHIBAIOLIMX  HUCCJEIOBAHMM, MpenIaratb  IpOBepseMble
MPEIOJIOKEHNS, OLEHUBATh MPABUIBHOCTh MOPSIKA MPOBEICHUS HCCIEAOBAaHUN, [enaTh
BBIBOJIbI, MHTEPIIPETUPOBAThH PE3YJIHTATHI UCCIICIOBAHHI U OIBITA;

. MIPOBEJICHHUE OMBITA [0 HAOIIOACHUIO (PU3UYECKOTO BO3ICHCTBUS WM (PU3UUECKUX
CBOMCTB Tell (M3yde€HHME BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHsS SHEPTUH, TNEpPHOIa
KoJie0aHUM MPYKUHHOTO MAasTHHUKA OT MacChl U JKECTKOCTH MPYKUH U HE3aBUCUMOCTU OT
pa3mMepoB Maibix (OpM, MPSMOIMHEWHOE PaCIpOCTPaHEHHE CBETA, PACHpPOCTPaHEHHE OeIoro
CBETa B CIIEKTpE, M3y4YCHHE CBOMCTB). H300pa)K€HHE B IUIOCKOM 3€pKaje U CBOWCTBO
n300pakeHUsT O0BEKTa B cCoOWparomeld JHH3e, HAOMI0JACHHUE CIUIOMIHBIX M JIMHEHYaThIX
CHEKTPOB: CaMOCTOSITENILHO COOUpaTh YCTAaHOBKY M3 pe3epBHOro Habopa oOopynoBaHUS,
ONUCHIBATh XOJ OTBITA U €T0 PE3YJIbTAThI, (POPMYITUPOBATH BHIBOIBI;

. MPOBOAMTH MPH HEOOXOAMMOCTH MPOBEACHUS MPSAMBIX U3MEPEHH, OMpenesiTh
CpenHee 3HAYeHHUE H3MEpSIeMOd BeNMYUHBI ((POKYCHOE pPACCTOSHUE COOHMPAIONICH JMH3BI),
000CHOBBIBAThH MyTh BIOOPA U3MEPEHUS (M3MEPUTETHHOTO TPHO0pa);

. MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMBIX (DU3WYECKUX BEJIMYMH C UCIOJIb30BAaHUEM
MOPSIMBIX U3MEPEHHUH (3aBUCUMOCTh MYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBMKEHHH 0€3
HAaYaJIbHOM CKOPOCTH, TEPHUOJ] M3MEHEHMS MaTeMaTHUYeCKOro MasTHHKA OT JJIMHBI HUTH, B
3aBUCHUMOCTH OT YIJla OTPa)KeHHsI CBETa OT yrja TMOBOPOTa W yria MNpPeIoMIIEHHS OT Yyria
[OBOPOTA): IUIAHUPOBATh MHCCJIEIOBAaHUE, CAMOCTOATEIBHO OMNPENENATh YCTAaHOBKY
¢bukcupoBaTh MOMyYEHHBIE PE3YNbTAThl B 3aBUCUMOCTH OT TEJIECHBIX BEJIMYMH B BUJIE TAOJUIl U
rpaduKoB, Ie1aTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHNUS,

. MPOBEJICHUE JIOTOTHUTENBHBIX W3MEpPeHH (U3NUecKol BEMMYUHBI (CpemHss
CKOPOCTh M YCKOpPEHHE Teja TpHU PABHOYCKOPEHHOM JIBJKEHHH, YCKOPEHHE CBOOOHOTO
NaJeHUs], KECTKOCTh MPYXKUHBI, KOOPODUIIUEHT TPEHUS CKOJBXKEHHS, MeXaHu4eckas paboTa u
MOIIIHOCTb, YacTOTa M TEpPUOJ H3MEHEHUs MaTEeMaTHYECKOTO M MPYKUHHOTO MAasTHUKOB,
ONTHYECKasl CUJIa COOMPAIOIIEH JTHH3BI, PAJAMOAKTUBHBIN (OH): IITAHUPOBATH U3MEPHUTH, COOPATh
OKCIIEPUMEHTAJIbHYI0O HACTPOWKY W  BBIMOJHUTH HM3MEPEHUs, CIeAysd MPeIIoKeHHON
WHCTPYKIIMH, 3aJIepKaTh 3HAUCHUE U3MEPEHUS U MPOAHATU3UPOBATh TIOTYYEHHBIEC PE3YIbTATHI C
Y4ETOM 3a/IaHHOW MTOTPENTHOCTH U3MEPEHUH;

. coONrofaTh MpaBWiIa TEXHUKU O€30MacHOCTH Tpu paboTe ¢ J1abopaTOPHBIM
000opyI0BaHNEM;
. BBIpaXaTh OCHOBHBIC TPU3HAKU M3YYaeMbIX (PU3NUECKUX MOJIENeH: MaTepralibHas

TOYKa, a0COFOTHO TBEPJIOE TEIJI0, TOUCYHBIH MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, TUIaHETapHast
MOJIeJIh aTOMa, HYKJIOHHAsI MOJIeIh aTOMHOTO S/Ipa;

° OXapaKTCPU30BaTh MPUHIUIIBL )IefICTBHH HN3Yy4acMbIX HpI/I60p0B U TEXHUYCCKUX
YCTPOMCTB C OMOpPOM Ha MX oOmNHcaHue (B TOM 4YHUCIE: CIHUIOMETP, AATYUKU TMOJIOKEHUS,
pacCTodaHrud MW YCKOPCHHUA, pPaAKETa, 3XOJIOT, OUYKH, IICPHUCKOII, (bOTOﬁHHapaT, OIITUYCCKUC
CBETOBOJIBI, CIEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa), HMCIONB3ys 3HAHHUS O CBOMCTBaxX
(bU3UIECKOTO BO3ICHCTBHS B 00ecTiedeHUH (PM3HUUECKUX CBOMCTB;



. UCIIOJIb30BAaTh CXEMbl W CXEMAaTUYECKHE PHUCYHKH HW3Y4aeMbIX TEXHUYECKHX
pruOOpPOB, UBMEPUTENBHBIX TPUOOPOB U TEXHOJIOTMUECKUX MPOIECCOB MPH OCTAHOBKE yueOHO-
MPAKTUYECKHUX 3aJ1a4, ONTUYECKUX CXEM JUIS TOCTPOCHHSI M300paKCHUI B TJIOCKOM 3epKalie U
coOuparole J1H3E;

. MPUBOJIUTH TpPUMEPHl (HAXOAUTh HMH(MDOPMALNHMIO O TMPHUMEpax) MPAKTUISCKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHWI B MOBCEIHEBHOM KHU3HU Ui oOecreueHus: 6€30MacHOCTH
npu pabore c mnpubopaMd M TEXHUYECKUMU YCTPOMCTBAMHU, COXpPAHEHHUs 3]0pOBbs U
COOJIOZICHHSI HOPM SKOJIOTMUYECKOTO TIOBEICHUS B OKPY>KaIOILIEH cpee;

. U3YYUTh TIOUCK cojaepkaHus Qusndeckoir wuHpopmammu B HMHTEpHETE,
CaMOCTOSITENIbHO  COPMYJIUPOBAaTh TOUCKOBBIM  3ampoc, HaWTU CHOCOO  ompeaeseHus
JIOCTOBEPHOCTH  TIOJNyYEHHOW WH(OpPMAIIMKM HA OCHOBE CYIISCTBYIOIIUX 3HAHUW U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

. UCIIOJIB30BaTh IPU  BBIOJHEHUHM YYEOHBIX 3aJlaHUM  HAYYHO-TIOMYJISPHYIO
auTepatypy (U3MUECKOTO COAEp:KaHMs, CIpPaBOYHBIE MaTepHalibl CeTH, pecypchl MHTepHera,
BIAJCTh NpUEMAMU KOHCIEKTHUPOBAHMUSI TEKCTa, KOHBEPTHUPOBATH HMHPOPMALUIO U3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

. co3laBaTb COOCTBEHHbIE IHCbMEHHBIE W YCTHBIE COOOILIEHUS Ha OCHOBE
uH(pOpMAllMM U3 HECKOJbKUX HCTOYHHKOB (DU3UYECKOTO  COJAEp)KaHUs, MyOIMYHOTO
BBICTYIUICHHUSI, PE3YJbTATOB MPOEKTHOM WJIM MCCIEN0BATEIbCKON JEATEIIbHOCTH, MPU 3TOM
rpaMOTHO HUCIOJB30BaTh W3YYCHHBIM MOHATUUHBIA ammapar HW3y4aemoro paszena (U3NKd U
COMPOBOXAATH BBICTYIIJICHUE MTPE3EHTALIUEH ¢ YUETOM COOCTBEHHBIX CBEPCTHUKOB.

TEMATHUYECKOE INIAHUPOBAHUE

7 KUIACC

Ne| HazBanue pa3nenos KosingectBo yacoB OnexTpoHHbIe (LIU(POBLIC)
n/| ¥ Tem nporpammel | Beer [Kontposbabl| [IpakTuyecku 00pa3oBaTeNbHBIC PECYPCHI
n 0 € paboThI € paboThI
Pa3nes 1. Pusuka U ee posib B NO3HAHUHN OKPY/KAIOIIEro MHpPa
1'1CDI/I3I/IKa - HayKa o 2 bu6muorexa [IOK

npupoJie https://m.edsoo0.ru/7f416194
1.2 duznueckue 2 1 bubmuorexa [[OK

pa3Mepsl https://m.edsoo.ru/7f416194
1'3ECTGCTBeHH0HaquH 2 2 bubnrorexa [JOK

11 METOL TTO3HAHUSA https://m.edso0.ru/7f416194

6

Hrtoro no pazaeny

Pasnen 2. [lepBoHayaibHbIE CBEAEHHUS 0 IOCTPOCHUH BelleCTBA

2'1CTpOCHI/Ie BEIECTBA 2 bubnroreka [JOK
https://m.edso0.ru/7f416194
2'2JIBH>KeHHe u g bubmuotexa [JOK
B3aUMOECHCTBIE https://m.edso0.ru/7f416194
YACTUI] UMEIOT
3HAUYCHHUE
2'3ArperaTHHe 2 1 bubirorexa L{TOK https://m.edsoo.ru
COCTOSIHMSI BEILIECTB HYPERLINK
"https://m.edsoo0.ru/7f416194"/
HYPERLINK
"https://m.edso0.ru/7f416194"7f4161



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
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WToro no pasneny

Paznen 3. /IBukenne u

B3anNMO/IeHCTBHE TeJl

Wrtoro no pasneny

3.1 MexaHH4ecKoe 3 buomuoreka [JOK
JBHYKEHHE https://m.edsoo.ru/7f416194
3.2 Wueprus, Macca, 4 1 bubmuoreka [JOK
CBETUJIbHUKU https://m.edso0.ru/7f416194
3'3CI/IJ'Ia. Bune! cun 14 1 2 but6mmorexa [JOK
https://m.edso0.ru/7f416194
21

Pa3znen 4. /laBjienne TBepAbIX TeJl, (KMAKOCTEH U ra3a

4.1 JlaBnenue. [lepenaua 3 1 bu6mmoreka [IOK
NaBIICHUS TBEPIBIMH https://m.edso0.ru/7f416194
TeJIamu,

PKUJIKOCTSIMH H
razamu

4'2I[aBneHHe JKUJIKOCTH 5 bubnuorexa [JOK

https://m.edsoo.ru/7f416194
4'3ATMOC(b€pH0€ 6 bubnuotexa [JOK
TaBIICHUE https://m.edsoo0.ru/7f416194
4'4I[eI7ICTBI/Ie KUIKOCTH ! 1 2 bubmuorexa [[OK
W ra3a Ha https://m.edsoo0.ru/7f416194
MOrpyXEHHOE B HUX
TEeJo

Wtoro no pasneny 21

Pa3nes S. PaGora m MOIIHOCTD. JHEpPIrus

5'1Pa60Ta 1 MOIITHOCTH 3 buommorexa [JOK

https://m.edsoo.ru/7f416194

0.2 IIpoctsie 5 1 bubnuorexa [LIOK
MEXaHHU3MBI https://m.edso0.ru/7f416194

5'3MexaHquCKaﬂ 5 2 1 buomuorexa [JOK
DHEPTUs https://m.edsoo.ru/7f416194

Hrtoro no pazneny 13

PesepBHOE BpeMs 1

KOJIMYECTBO

YACOB I10



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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[TPOTPAMME

8 KUJIACC
N2 | HasBaHue pa3aenos u Konunuyectso yacos dneKkTpoHHble (undpossbie)
n/n TemM Nporpammol Bcero |KoHTponbHble | [pakTuyeckune [0bpasoBaTesibHble pecypcbl
paboTbl paboTbl
Paspaen 1. TennoBble ABneHUA
1.1 CTpoeHMe n CBOMCTBA ! 1 Bubnnoteka LLOK
BeLLecTs https://m.edsoo.ru/7f4181ce
1.2 Tennosble npouecchl 21 1 5 bnbnnoteka LOK
https://m.edsoo.ru/7f4181ce
Utoro no pasgeny 28
Paspen 2. dneKTpuUyeCcKne U MarHUTHble ABAEHUA
2.1 DneKTpuyeckme ! 1 Bnbnnoteka LOK
3apAaaHble YCTPOMCTBA. https://m.edsoo.ru/7f4181ce
3apaxeHHble Tena n ux
B3aMmogelcreme
2.2 MOCTOAHHbBIN TOK 20 1 / bubnnoteka LLOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHble ABNEeHUA 6 1 2 Bnbnnoteka LOK
https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHMTHasA 4 1 bnbanoteka LLOK
NHAYKUMA https://m.edsoo.ru/7f4181ce
UToro no pasgeny 37
Pe3epBHoOe Bpemsa 3
OBLLEE KOJIMYECTBO 68 5 15
4YACOB MO NPOTrPAMME
9 KJIACC
N2 | Hassanwue pasznenos u KonnuecTBo yacos OnexTpoHHbIe (IIU(PPOBHIE)
/I TE€M MPOTPaAMMBI Bcero |KouTtponbhbie|[IpakTnyeckue| 00pa3oBaTelbHbIE PECYPCHI
paboThI paboThI
Pa3znea 1. Mexannueckue siBJeHUsI
11 MexaHn4ecKoe 15 1 1 but6mmoreka [JOK
NBUKEHUE U CIIOCOOBI https://m.edsoo.ru/7f41a4a6
ero OIMHCAHUS
12 B3anMoaeiicTBUE TEN 15 1 2 bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUSI 10 1 1 bubnunotexa [JOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Wtoro no pazaeny

40

Paznen 2. MexannuecKue KoJ1e0aHus H BOJHDBI

2.1 MexaHUYECKHE 7 2 bu6nuoreka [JOK
KOJICOAHHSI https://m.edsoo.ru/7f41a4a6
2.2 MexaHHn4eCKHEe BOJIHBI. 8 1 1 bu6nmoreka [IOK
3BYK https://m.edsoo.ru/7f41a4a6
15

Wtoro no pazneny

Pa3znes 3. Jj1leKTPOMArHUTHOE 1M0JI€ M DJIEKTPOMATHUTHBIE BOJIHBI

3.1 DIIEKTPOMArHUTHOE T10JIE 9 2 bubnuorexa [JOK
1 3JICKTPOMarHUTHBIC https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hrtoro no pasneny 9
Pa3nea 4. CBeToBbI€ IBJICHHS
4.1 3aKOHbI 6 2 bubmuorexa [JOK
pacIpoCTpaHCHHsI CBETA https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTUYECKUE 6 3 bubmuorexa [JOK
prOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Pa3zmemenue 6emoro 3 2 bu6mmorexa [IOK
CBETa B CIIEKTpE https://m.edsoo.ru/7f41a4a6
Wtoro no pasneny 15
Pasnen S. KBaHTOBBIC SIBJICHUSA
o1 Vcnyckanue u 4 1 bubanorexka [JOK
COTPYJHHYECTBO aTOMa https://m.edsoo.ru/7f41a4a6
cBETa
0.2 CTpoeHue aTOMHOTO 6 1 bubnmnoreka [JOK
spa https://m.edsoo.ru/7f41a4a6
°.3 SAnepHbIe COCTOSHUS ! 1 1 bu6muoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hrtoro no pazneny 17
Pasnen 6. [loBTOpHO-0000111a0 M MOYJIb
6.1 IToBTOpeHue u 6 1 1 bubmmoreka [JOK
0000IIIeHHE COTEPIKAHUS https://m.edsoo.ru/7f41a4a6
Kypca ¢usuku 3a 7-9
KJ1acc
Htoro no pazaeny 6
102 6 20

OBIIEE KOJIMYECTBO
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rqACOB 10 [IPOTPAMME ‘ ‘ ‘ ‘ J

YYEBHO-METOJUYECKOE OBECITEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

7 kiace

. [Teppimkna A.B. ®usumka. 7 wiacc. Y4eOHUK 11 oOI1ieoOpa3oBaTeIbHbIX
YUPEKIACHUN.

. Jlykamuk B.M. COopHuk BompocoB W 3amady mo ¢usuke. 7-9 k1. — M.:
ITpocsemenue, 2020. —192c.

. Kupuk JI.LA. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIBHBIE U KOHTPOJIbHBIE
pabotsl. — 7-¢ uzganue,-M.MJIEKCA, 2020.

. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padbotel. KoHTpOIBHBIEC 32/1aHUS.
— Caparog:Jluneit, 2020.

. «KontponsHo-u3meputenbable MaTepuansl. @usuka. 7 kiacc/Coct. H.W. 3opuH.

— 4-¢ w3n.,mepepad. — M.:BAKO, 2023.
METOJINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

. Mapon A.E. ®usuka. 7 kinacc: yuyeOHo-MeTonudeckoe mnocodue/ A.E. Mapos.-
M.: [Ipoda, 2019.- 123c.

. A. E. Mapon, E. A. Mapon, C. B. Ilo3oiickuii ®usnuka. COOpHUK BOIIPOCOB U
3aja4. 7 Kjiacc;

. B. B. IllaxmatoBa, O. P. Illedpep Pusuxa. IloaroroBka K BCEPOCCHICKUM
IIPOBEPOUYHBIM paboTaM. 7 Kiacc;

. T. A. Xannanosa, H. K. Xannanos ®usmnka. TecTsl 7 kiacc.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHbI CETH

HUHTEPHET
» http HYPERLINK "http://www.fizika.ru/":// HYPERLINK "http://www.fizika.ru/"www

HYPERLINK  "http://www.fizika.ru/'. HYPERLINK "http://www.fizika.ru/"fizika
HYPERLINK "http://www.fizika.ru/". HYPERLINK "http://www.fizika.ru/"ru -
3JIEKTPOHHBIE YUEOHUKH 110 (PU3HKE.

« http HYPERLINK "http://class-fizika.narod.ru/":// HYPERLINK "http://class-
fizika.narod.ru/"class HYPERLINK "http://class-fizika.narod.ru/"- HYPERLINK
"http://class-fizika.narod.ru/"fizika HYPERLINK "http://class-fizika.narod.ru/".
HYPERLINK "http://class-fizika.narod.ru/"narod HYPERLINK "http://class-
fizika.narod.ru/". HYPERLINK "http://class-fizika.narod.ru/"ru - uaTepecHsie
MaTepuaibl K ypokaM (PU3HKH 0 TeMaM; TECTHI [0 TeMaM; HarJIsiJHble TOCOOUS K

ypOKaM.

 https://www.yaklass.ru/ - yueOHnast onmaiin miardopma o BceM mnpeameram
* https://www.lektorium.tv/ - GecruiaTHbIE OHIAHH KYpCHI

» https://lesson.academy-content.myschool.edu.ru/ - bu6mmoreka IIOK

» https://stepik.org/ - 6ecruiaTHBIe OHJIAHH KYpCHI
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