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PABOYAS TIPOI'PAMMA YYEBHOI'O TIPEJIMETA

«O®U3UKA»
AJist o0yuaronuxes 7-9 Kiiaccon
Ha 2024-2025 yu.r.
ABTOp y4eOHHKA:
7 kaacce - duzuka: 7-if k1acc: 6a3oBbiit ypoBeHb: yueOHuk, 7 knacce/ INepoinkun U.M., MiBanos A.W., AkuuonepHoe o6iiecTso «M3xarenscro «ITpoceemenne»-2024r.
8 kiacce - dusuka: 8-if kiacc: 6a3oBbiii ypoBeHb: yuebnuk, 8 knacc/ [Nepimkun M. M., MBanos A. M., AkumonepHoe obmectso «M3narensctso «Ipocsemmenuen-2024r.
9 kJace- ®usuka: 9-if kiacc: 6a30BbIil ypoBeHb: yuebnuk, 9 knacc/ [epoimkun M. M., I'ythuk E. M., MBanos A. U., [Terposa M. A., AkuioHepHOe 0011eCcTBO

«M3narensctBo «I1pocBemmennen-2024r.

KoJinuecTBO 4acoB:

7 knacc - 68 u. (2 u./Hen)

8 Kacc - 68 u. (2 u./Hen)

9 knacc - 102 4. (3 u./Hen)

Yumnreib: IMonskosa A.B (7A,75,8A, 9A, 9b)

Boarorpan - 2024 r.



MOSACHUTEJIBHAS 3AIIMCKA

[lporpamma 1o GH3MKE Ha YPOBHE OCHOBHOIO obmiero oOpa3oBaHuUs
COCTaBJIeHA HA OCHOBE IOJIOXEHHWM M TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS Ha
6a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOHM NPOrpaMMbl, MPEJCTABICHHBIX B
®I'OC 000, a Takxke ¢ yuéToM (eaepanbHol paboyel MPOrpaMMbl BOCIIUTAHUS 1
KoHIenIuy npenojaBanust yuebHoro npeamera «Pusnukay.

CojepaHue MPOTrpaMMbl 110 (HM3MKe HANpPaBIEHO Ha (bopmMHIpOBaHUE
€CTECTBEHHOHAYYHOM TIpaMOTHOCTH OOYyYarOIIMXCs M OPraHW3alHio H3ydCHUS
(GHU3MKK Ha IesTEeNBHOCTHOH OCHOBe. B mporpamme 1o (bu3uKe Y4YUTHIBAIOTCS
BO3MOYKHOCTH Yy4eGHOro NpeaMeTa B peanu3aluu TpeOOoBaHHH dIroc 000 x
IUTaHUPYEMbIM JINYHOCTHBIM M METaNpeIMETHBIM pe3yIbTaTaM o0yueHus, a TAKKe
MEXIIpeIMETHbIE CBSI3U E€CTECTBEHHOHAYYHBIX Y4YEOHBIX NpPEIMETOB Ha yPOBHE
OCHOBHOTO 00111eT0 00pa30BaHHI.

[IporpamMma o (U3KKe yCTaHABIMBAET pacrpeieieHne y4eOHoro MaTepuana
o rogaM obyueHwus (1Mo Kiaccam), IpeiaraeT IpUMEpHYIo MOC/IeN0BaTeIbHOCTD
M3ydeHUs TeM, OCHOBAaHHYIO Ha JIOTHKE DasBUTHUs NPEIMETHOrO COAEPKaHUS U
y4éTe BO3PACTHBIX 0COOEHHOCTEN 00yYaroIUXCs.

[IporpaMma 10 ¢u3KMKe pa3paboTaHa C IENBIO OKa3aHUsi METONMYECKOH
IOMOIIM YYUTENIO B CO3IaHMHU paboueil POrpaMMbl 10 y4€0HOMY MPEIMETY.

DusrKa ABISETCS CHCTEMOOOPAa3yIOLIMM ISl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IpeMETOB, TOCKOJbKY (HU3MYEeCKHE 3aKOHBI JIe)XaT B OCHOBE MPOLECCOB H
SBIIEHUM, M3y4YyaeMbIX XHUMHeEH, OHOJorueil, acTpoHOMUEH W buznyecKon
reorpagueil, BHOCHT BKJaJ B €CTECTBEHHOHAy4YHYI) KapTUHYy  MHDa,
NpefocTaBisieT HauOonee scHble 00paslbl NPUMEHEHHs HAy4YHOro MeToja
MIO3HAHUs, TO €CTh CII0CO0a MOy4YeHHsI JOCTOBEPHBIX 3HAHUKM O MHUPE.

OnHa U3 IIaBHBIX 3a7a4 (HU3HYECKOro 00pa30BaHUsI B CTPYKType OOILEro
00pa3oBaHUsi COCTOUT B (POPMUPOBAHUH €CTECTBEHHOHAYYHOH TIPaMOTHOCTH H
HHTepeca K HayKe y 00yJaroImuxcsl.

Nzyuyenne ¢usuku Ha 0a30BOM YpOBHE IMPEAINOJaracT OBJAJACHUE
CIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTepU3yIOIIUMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4dHO OOBSICHSATH SABJICHUS,

e OILIEHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIE0BAHHUS,

e HHTEPIPETHPOBATH  JaHHblE M  HCIOJIL30BaTh  Hay4HbIe
Joka3zaTeJibCTBa OJI ITOJIyYE€HUs] BBIBOOB.

Ilenu wu3ydeHws (GHU3MKM Ha YPOBHE OCHOBHOTO o0miero o0pa3oBaHMs
ompezienensl B KoHuenuuu mpernojaBaHusi ydeOHoro npeamera «®usuka» B
obpa3oBaTesibHBIX ~OpraHusaiusx Poccuiickoli @Denepauuu, pealu3yrOIIHX
OCHOBHBIE 00II€00pa3oBaTeNbHble MPOTrPAMMBI, YTBEPXKAEHHOW  pELICHUEM



Koterus MuHncTepeTBa npocBelnenus Poceuiickoit @enepanun (IPOTOKOJ OT 3
nexabps 2019 r. Ne [IK4BH).
Hean uzyyenus GU3HKH:

npuoOpeTeHne HMHTEpeca W CTPEeMIICHHs o0ydJaromuxcsi K Hay4HOMY
M3y4YEHHWIO NPUPOJBI, Pa3BUTHE HMX HMHTEJUIEKTYalbHBIX W TBOPHECKMX
CIIOCOOHOCTEN;

pa3BUTHE TIPeCTaBIeHUH O HAYYHOM MeTOJe MO3HAHUS U bopMupoBaHue
HCCIIEI0BATENBCKOIO OTHOIIEHUS K OKPYIKaIOIIUM SIBIICHUSM,
dhopMHpOBaHHe HAay4HOrO0 MMPOBO33PCHHS KaK pe3ylbTaTa H3yHeHHs
OCHOB CTPOEHHMsI MAaTepHHU U (QyHIaMEHTATIbHBIX 3aKOHOB bu3uKy;
dbopMHpOBaHKe MpPeICTaBIeHUH O pond (QU3MKK 1A PasBUTHSA APYTHX
€CTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pasBUTHE  TPEJACTAaBIEHMH O  BO3MOMKHBIX chepax  Oymyuiei
npodeCCHOHATBHON AEATENBHOCTH, CBA3aHHOM ¢ (U3NKOH, NOATOTOBKA K
najpHelIeMy 0OyYeHHIO B TOM HalpaBlIeHHUH.

JloCTH)XKeHHe S3THX Lieliell NporpaMMbl MO (U3KMKe Ha ypOBHE OCHOBHOIO
0611ero o6pa3oBaHus 00€CIEUNBAECTCS PEIICHUEM CIISTYIOIINX 3a4a':

npuoOpeTeHre 3HAHMH O JMCKPETHOM CTPOGHMM — BEIUECTBA, O
MEXaHHUYECKHX, TEIUIOBBIX, 3JEKTPHUUECKUX, MAarHUTHBIX W KBAHTOBBIX
SIBJICHUSX;

npuoOpeTeHre YMEHHI ONMHUChIBATh U OOBACHATH (HU3UYECKUE SBJICHHS C
MCIIOJIb30BaHMEM IT0JTyYeHHBIX 3HAHUM;

OCBOEHHE METOJOB pellleHHWs] MPOCTEHIIUX pacyETHBIX 3a7a4y ¢
KCIIOJIb30BaHUEM (GHU3nIECKUX MoJee, TBOPYECKUX 7
NPaKTUKOOPHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMeHHI HAOII0OAaTh IPUPOIHbIE SIBICHHS W BBIIOJIHATH ONBITEHL,
nabopaTopHble pabOTBl U OKCIIEPUMEHTAJIbHBIE  MCCIIEIOBaHUS C
UCIIOJIb30BAaHUEM U3MEPHUTETBHBIX IPUOOPOB;

OCBOeHHE NPUEMOB PaboThl ¢ MH(OpMaLued (U3HYECKOTrO COMEpIKaHMUS,
BKJIIOYas MH(MOPMALIUIO O COBPEMEHHBIX JOCTH)KEHUAX (DH3MKH, aHAIU3 U
KPUTHYECKOE OLICHHBaHUE UH(OPMAIIHH;

3HAKOMCTBO CO chepaMu MpodecCHOHATBHOMN NesTelbHOCTH, CBI3aHHBIMU
C (l)PI3PIKOI>i, H COBPEMEHHBIMU TEXHOJIOIUSIMH, OCHOBAaHHBIMU Ha
JOCTHIKEHUAX (PU3NIECKON HAyKH.

Ha usyyenue ¢usuku (6a30Bblii ypOBeHb) Ha YPOBHE OCHOBHOIO OOLIETO
o6pasoBanua oTBoAuTCs 238 vacos: B 7 kiacce — 68 uacos (2 yaca B Hezlelo), B 8
kiacce — 68 gacoB (2 yaca B Hezmemo), B 9 kinacce — 102 gaca (3 yaca B HeJe).

[Npennaraemslii B porpaMme no (Gusmke repeueHsb N1abopaTOpHBIX paboT
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKkTep, yUUTelb JejlaeT BbIOOp MPOBEeICHUS



naGopaTopHBIX PabOT W OMNBITOB C YYETOM HHAMBHIYABHBIX ocoOeHHOCTEN
06y4aomuXcsl, CIUCKa SKCIEPUMEHTAIBHBIX 3a[aHuM, Mpe/UIaraéMpIX B pamkax
OCHOBHOT'O FOCYIapCTBEHHOTO 9K3aMeHa 110 pu3uKe.



COJAEPXAHUE OBYYEHUS
7 KJIACC

Pasnen 1. ®usuka u e€ poJib B IO3HAHHH OKPY’KaloLIero Mupa.

dusrka — Hayka O mpupoje. SIBieHus npupojbl. DU3HUECKUE SBICHHA:
MeXaHHUeCKUe, TEIJIOBbIE, 3JIeKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3By KOBBIC.

dusnyeckue BeNuduHBL. V3Mepenne ¢usndyeckux BennuuH. Dusnyeckue
npu6opsL. [TorpemHocTs u3Mepenuii. MexayHapoaHas cucTeMa eIMHHIL.

Kak ¢usuka # JApyrHe €CTeCTBCHHbIE HAyKM HW3y4aroT IPHUPOAY.
EcTecTBEHHOHAYYHbI METOJ II03HAHMsA: HAONFOJeHHe, MOCTaHOBKa HAay4HOIO
BOTIPOCA, BBIIBIKEHUE TMIIOTE3, IKCIIEPUMEHT 110 NPOBEPKE TUIOTE3, 00BsiCHEHUE
Ha6oaeMoro saienus. OnucaHne GpU3MYECKUX SBICHUH C TIOMOLIBIO MOJIENIEH.

Jlemoncmpauuu.

1. Mexanudeckue, TEIUIOBbIE, OJJIEKTPUYECKHE, MAarHUTHbIE, CBCTOBBIC
SIBJICHUS.

2. ®usndeckue TPUOOPHI U MPOLEIypa MPAMBIX M3MEPEHUH aHalOroOBbIM U
G POBBIM ITPHOOPOM.

JIabopamopHbie pabomol U ONbIMbL.

1. Ompe/eNeHye LeHbI JeJeHNs Kbl H3MEPUTENBHOrO IPHoopa.

2. H3mepeHue pacCTOSHUM.

3. M3mepenue 00bEMa )XUIKOCTH M TBEPIOTO Tela.

4. OnpeneneHue pa3MepoB MaJIbIX TEJL.

5. W3MmepeHue TemIiepaTypbl IpPHU IOMOLIM >KHIKOCTHOIO TEpPMOMETpa H
JaTYuKa TEMIIepaTyphbl.

6. IlpoBeneHue HWCCIEOBAaHUS 1O MPOBEPKE TUIIOTE3BI: JAIBHOCTb MONETA
IIApHKa, IyLIEHHOr0 TOPU30HTAIBHO, TeM 00Jblle, YeM OoJbiile BBICOTA
mycKa.

Pasgen 2. [lepBoHaya/ibHbIE CBeIeHHs O CTPOCHHH BellecTBa.

CTpoeHHe BelIeCTBAa: aTOMbl M MOJEKyJlbl, WX pa3mepbl. OmBITHL

JIOKa3bIBaIOIIHE JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBwokeHre dYacTHl BemecTBa. CBs3b CKOPOCTH [JBHJKEHHS 4YacTHULl C
TeMneparypoil. bpoyHoBckoe IBWKeHHe, IUPPy3us. BzaumoneicTBHe HaCTHUIL
BEIECTBA: IPUTSHKEHNUE U OTTAJIKMBaHHUE.

ArperatHble COCTOSHHS BELIECTBA: CTPOEHUE Ta30B, KUIKOCTEH U TBEPABIX
(kpucTayUTMYECKHUX) Tell. B3auMoOCBsA3b MeEXIy CBOWCTBAMH BEIECTB B PAa3HBIX
arperaTHbIX COCTOSHHSIX H UX aTOMHOMOJICKYJIAPHBIM CTPOCHHEM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Memoncmpayuu.

1. HaOmoneHue OpOyHOBCKOIO IBUKEHUS.



2. Habmonenue tupdysum.
3. HaOmomeHue  sSBIEHHH,  OOBACHSIOUIMXCS — TPUTSDHKCHHEM WK
OTTAJIKMBaHHEM YaCTHULl BEIIECTBA.

JlabopamopHbie pabomsl u OnbIMbL.

1. OumeHka jguaMeTpa aToMa METOAOM pAIoB (C  HCIONB30BAHMEM

¢ororpaduii).
2. OnbITHI O HAOIFOAEHUIO TEIUIOBOI0 PaCcIIMPEHHUs ra3oB.
3. OmbITHI 10 OOHAPYIKEHUIO JEHCTBUS CUII MOJIEKYJIAPHOTO ITPUTAKCHHA.
Pasnen 3. JiBH:keHHe U B3aUMO/IeHCTBHE Tel.
MexaHuyeckoe IBWKeHHE. PaBHOMEpHOE W HEPaBHOMEPHOE JBHXCHHE.
Cxopoctb. CpezHsis CKOPOCTb MpH HEPaBHOMEPHOM JBHXXCHHH. Pacuér mytu #
BpPEMEHHU JBUKEHHS.
SIBreHHe WHEpLMH. 3aKOH HHepLHH. B3anMoziencTBHE TET KaK MPUYMHA
W3MeHeHHs CKOpDOCTH JBHXKeHHs Tel. Macca kak Mepa WHEPTHOCTH Tela.
[InoTHOCTs BemecTBa. CBsA3b IUIOTHOCTU C KOJIMYECTBOM MOJIEKYJ]I B €IMHHIC
00BEMA BEIIECTBA.
Cuia KaK XapaKTepHCTUKa B3auMozeiicTsus Tesl. Cuiia ynpyrocTH U 3aKOH
I'yka. Mi3MepeHne CHIIBI C MOMOMIBIO JMHAMOMETpA. SIBJIeHHE TATOTEHHS W CHIa
taxectr. CHla TSKECTH Ha Ipyrux miaHerax. Bec tena. HeBecomocts. CroxeHue
CHJI, HAlpaBIeHHBIX MO OHOM mpsiMoii. PaBHOxelcTByromas cui. Cuila TPEeHHS.
TpeHue CKOJIBKEHUS U TpeHHe MOKosi. TpeHne B IPUPOJe U TEXHHKE.
Hemoncmpayuu.
1. HaGmoneHne MeXaHUYECKOTO JBUKEHUS Tena.
2. M3mepeHue CKOPOCTHU MPSIMOIMHENHOTO JIBHIKEHHUS.
3. HaOmioneHue sIBIE€HUS UHEPLIUH.
4. HaOmoneHue u3MEeHEeHHs] CKOPOCTH NP B3aUMOJAEHCTBHH TEJL.
5. CpaBHEHHE MaccC M0 B3aUMOJIENCTBHUIO TEIL.
6. Cio)xeHHe CHJI, HAllPaBJICHHBIX 110 OJTHON MPsIMOM.
Jlabopamopnsie pabomol u onvimol.
1. OmnpenesneHre CKOPOCTH PaBHOMEPHOI'O JABH)KEHHMs (LIapuKa B XKHMIKOCTH,
MOJIEJIH 3JIEKTPUYECKOTO aBTOMOOWUJIS U TaK Jajee).

2. OmpeneneHue cpenHeil CKOPOCTH CKOJBXEHHs OpycKa WM LIapvKa 0
HAKJIOHHOMW IIJIOCKOCTH.
OrnpenerneHue TUIOTHOCTH TBEPIOIO Tela.

4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHMOCTh PACTSDKEHUs (IedopMalun)
NPy >XKUHBI OT NPHUIJIOKCHHOM CHJIBI.

5. OmNBITHI, JEMOHCTPUPYIOIIKAE 3aBUCHUMOCTb CHJIBI TPEHHUS CKOJIBKEHHUS OT
Beca Tella U XapaKTepa CONPUKACAIOIIUXCs TOBEPXHOCTEN.

Pasnen 4. /laBjieHre TBEPABIX TeJl, }KHAKOCTEH H ra3oB.



Jlasnenne. Crioco6bl yMeHbLICHHS U yBeMYeHus AaBieHus. JlaBnenue rasa.
3aBUCHMOCTh JaBJeHHs Ta3za OT 00béMa, TemmepaTypsl. llepenada naBieHHs
TBEIBIMU TEJAMH, JXKHIKOCTAMM M Trazamu. 3akoH Ilackais. [THeBMaTHUYECKHE
MAIIMHBL. 3aBUCHMOCTD [ABIEHUS JKMIKOCTH OT IiyOuHBL ['HMapocTaTHyecKui
napagokc. Coobaronyecs cocy/ibl. [ uApaBIMueCcKue MEXaHU3MBI.

ATMmochepa 3emnn u atMocdepHoe pasineHue. IIpuuMHBI CYIIECTBOBAHMA
Bo3aymHOH o06osouku 3emin. Ombir Toppudenmu. Msmepenue aTMOCc(epHOro
JaBJieHus. 3aBUCMMOCTh aTMOC(HEPHOro JaBiieHus: OT BBICOTBI Hall yPOBHEM MODA.
TIpubops! 1isi H3MEPEHHs aTMOC(EPHOTO JABIECHHUSL.

JleficTBHE XMIKOCTH M Ta3a Ha IMOTPYXEHHOE B HUX TEJO. BriTankusaroias
(apxumenoBa) cuna. 3akoH Apxumerna. [lnaBanue Ten. BoznyxoriaBaHue.

JMemoncmpayuu.

U U A

N

3aBUCHUMOCTD JIaBJICHHUs ra3a OT TEMIIEPATYPBbI.

[lepenaya naBleHUs XKUIKOCTBIO U Ia30M.

CooOuaroiuecs cocy Abl.

[M'uapaBIUyYeCcKUi Mpecce.

[NposiBneHue nefcTBHS aTMOC(HEPHOTO AaBICeHUS.

3aBHCMMOCTh BBITATKUABAIOLIEH CHIIBI OT 00BEMa MOIPYXEHHOW YacTH
Tejia ¥ TUIOTHOCTHU XKUAKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEHN CUJIBI BECY BHITECHEHHOM XUIKOCTH.
VYcnoBue I1aBaHus Te: IJIaBaHWE WIIM NOrPyXKEeHHE Tell B 3aBUCHUMOCTH
OT COOTHOIIIEHHS TUIOTHOCTEH Tejla U )XHUIKOCTH.

JIabopamopHbsie pabomsl u Onbimol.

1.

ViccneioBaHME 3aBUCHMOCTH Beca Tella B BOJe OT 00bEMa MOrpyXEHHOW B
UIKOCTh 4acCTH TeJa.

Omnpenenenre  BBITAJIKUBAIOIIEH  CHIBL, JEHCTBYIOLIEH Ha  Telo,
MOTPYXEHHOE B )KUIKOCTD.

ITpoBepka HE3aBUCHMOCTH BbITAJIKUBAIOIIEH CHIIBI, JEUCTBYIOIIEH HA TEJIO
B XKUJIKOCTH, OT Macchl Telna.

OnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOIIEW CHIIBI,
NEWCTBYIOIIEW Ha TEJIO B IKUIKOCTH, OT 00BEMa INOrpyKEHHOHW B
YKUIKOCTh YaCTH TeJla U OT INIOTHOCTHU XKHUIAKOCTH.

KoHcTpyupoBaHue apeoMeTpa MWJIM KOHCTPyYUPOBaHHWE JIOAKH H
ornpeeneHue e€ rpy30noabEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTDL. JHEPIrHs.

Mexanunveckasi padbora. MomHocCTs.

[IpocThle MeXaHW3Mbl: pbIYar, OJOK, HAaKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecHsi peluara. llpuMeHeHHWe MpaBHIa pPaBHOBECHs pbldara K OJIOKy.



«3onoroe mpasuio» MexaHuku. KIIJI TpocTeIX MEXaHU3MOB. [TpocTteie
MeXaHH3MBI B OBITY U TEXHHUKE.

Mexanuueckass dSHeprusi. KuHeruueckas W TOTCHUHWAIbHAs SHEPIHA.
[IpeBpaleHre OJHOTO BU/Ia MEXaHHYECKOH SHEPTHH B Npyroi. 3aKOH COXpaHeHUS
SHEPrUH B MEXAHHUKE.

Jlemoncmpauuu.

1. TIpriMepsl MPOCTBHIX MEXaHU3MOB.

JlabopamopHbie pabomsl u Onblmbl.

1. Ompezienienre paboOThI CHIIbI TPEHUS IPU PABHOMEPHOM IBIKCHHUH TeJId

10 TOPU30HTAIBHOM MOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pbryara.

3. Usmepenwne KI1/] HaKIOHHOMW TIIOCKOCTH.

4. VI3ydeHue 3aKOHA COXPAHEHHS MEXaHUYECKOH YHEPIUH.

8 KJIACC

Pa3zaen 6. TenJioBbie siBJI€HHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOH TEOpUU CTPOCHHSA
BemiecTBa. Macca M pa3Mepbl aTOMOB M MousieKys. OIbIThI, TOATBEPXKIAOIINE
OCHOBHBIE TTOJIOKEHHS MOJIEKYIIPHOKUHETUYECKOM TEOPHH.

Mogenu TBEPAOro, JXHIKOTO M Tra3000pa3sHOro COCTOSHHH BEIeCTBa.
Kpucramudeckue 1 amopdubie Tena. OObsCHEHHE CBOWCTB ra3oB, XHAKOCTEH U
TBEPIBIX Tl HA OCHOBE IIOJOXKEHHH MONEKyIIPHO-KMHETUYECKOH TEOPHUH.
CMmaurBaHKe U KallWUISpHBIE sIBJIEHU. TernnoBoe paclIupeHrue U CKaTue.

Temneparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBHXKCHHS
yacTUll. BHyTpeHHsis dSHeprus. CrocoObl H3MEHEHHs BHYTPEHHEW OSHEpPIuH:
Terionepeaaya u COBEpIIEHUE paboTHI. Bunel TerJIonepeaayu:
TEIJIONPOBOJAHOCTD, KOHBEKIIMS, H3TyYCHHE.

KonuyecTBo TeruoThl. YIeNbHas TEIIOEMKOCTh BelllecTBa. 1erIooOMeH H
TEIJIOBOE paBHOBecHe. YpaBHeHHe TemaoBoro Oananca. IlmaBienwe u
OTBepleBaHHEe KPUCTAJUIMYECKHX BEIIECTB. YelbHas TEIJIOTa IUIABICHHUA.
[TapooOpasoBanre u KoHpaeHcaius. Mcnapenuwe. Kunenue. YienbHas TeIUIoTa
napoo6pa3oBaHusi. 3aBUCHMOCTb TeMIIEpaTypbl KHIIEHMS OT aTMOc(hepHOro
TaBJIEHUSI.

BnaxnocTts Bo3ayxa.

DHeprus TOIUIMBA. Y ieJIbHasl TENJI0Ta CrOPaHus.

[Mpunuuner paborter Termoreix jgBurateneii KIIJI tennoBoro aBurartens.
TernnoBble ABUTATENH U 3aL[UTa OKPY KAIOLIEN Cpebl.

3aKOH COXpaHEHUs U MpeBpallleHUs] SHEPIUH B TEIIOBBIX MpOIeccax.

Jemoncmpavyuu.

1. HaGmroneHne OpOyHOBCKOTO ABUKEHHS.



U S

Ha6moaenue nudpdys3un.

Hab6 o ieHue SIBJIeHHI CMaYMBaHKsl U KallMJUIAPHBIX ABJICHHH.
Ha6mroneHue TeIIoBOro paciuupeHus Tell.

V3MeHeHue NaBjieHHs rasa Ipd W3MeHEHHU O0bEéMa W HarpeBaHMH HIH
OXJIAKICHUH.

IIpaBuia U3MEPEHHs TeMIIepaTyphl.

Bupasl Teruionepeaaym.

OxJaXAeHNe IIPU COBEPLIEHUH PabOThI.

HarpeBaHue npu COBEpIICHUN paboThl BHELITHUMH CHIIAMHU.

. CpaBHEHHE TEIIOEMKOCTEN pa3InyiHbIX BELIECTB.

. HabGroieHre KUneHusl.

. HabmroneHue moCTOSHCTBA TEMIIEPATy Pl IIPH IJIABICHUH.
13.

Mogenu TemI0BBIX lIBI/II“aTeJIeﬁ.

Jla6opamopHsie pabombl u ORbIMbL.

1,
2.
3.

10.
11,
12,
13;

OmnBITHI 10 OOHAPYKEHUIO JEWCTBHS CHIT MOJIEKYJIIPHOTO MPUTSHKEHHS.
OIBITHI IO BHIPAIIMBAHUIO KPUCTAIJIOB IOBAPEHHOW COJIM MK Caxapa.
OmBITHl N0 HAGIIOLEHHIO TEMJIOBOIO PACIIMPEeHHs a30B, JKHMAKOCTEH U
TBEPABIX TEI.

OrmpeniesnieHre aBlieHUs BO3yXa B OajjioHe LINpPHUIIA.

OneITEI, JAEMOHCTPHUPYIOLIME 3aBUCHMOCTH [aBJIEHUS BO3JyXa OT €ro
00BbEMa U HarpeBaHUs WU OXJIAXKIEHHUS.

ITpoBepKa rUroTe3sl JIMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUKOCTH
B TEPMOMETPHUYECKOH TpyOKe OT TeMIlepaTyphl.

HabGnronenve wW3MeHEHHS BHYTPEHHEH OSHEprud Tejla B pe3ysbTare
TeIUIoNnepeAadu U paboThl BHEIIHUX CHUIL.

WccnenoBanue sBIEHHs TEIUIOOOMeHa MPU CMEIIMBAHMM XOJOIHOW H
ropsitaer BOJbI.

OrnpezesieHre  KOJIWYEeCTBAa  TEIUIOTHI, IIOJyYEHHOTO BOAOW  MpPH
TerI000MeHe C HarpeThIM METAINYECKUM LIUJIUHIPOM.

Ornpeznenenue y1eabHOM TEIIOEMKOCTH BEIECTBA.

HccnenoBanue nponecca UCIIapeHusl.

Ornpenenenrie OTHOCUTENBHOMN BIAXXHOCTH BO3IyXa.

Ornpenenenue yIeabHOM TEIIOTHI IUIaBISHH JIbJA.

Pazaen 7. DiieKkTpHYeCKHe H MATHHTHBIE SIBJICHHS.

Dnexktpusauus Tejd. J[Ba poia 3JIeKTpUYecKHX 3apsanoB. B3aumoneinctsue
3apsOKCHHBIX Teil. 3akoH KyyoHa (3aBHCHMOCTL CHJIBI  B3aUMOZCHCTBHS
3apsHKEHHBIX TEJI OT BEJIMYUHBI 3apsI0B U PACCTOSHHS MEXIy TeJlaMu).

DnekTpuyeckoe mojie. Hampspk€HHOCTH anekTpudeckoro mois. I[IpuHiwn
CyIEpIIO3UIUH DJIEKTPHUYECKHX TM0Jeil (Ha Ka4eCTBEHHOM yPOBHE).



HocHTeNn 3IeKTPUYECKUX 3apsifioB. DIE€MEHTApHBIH JJIEKTPUYECKUH 3apsil.
Crpoenre aroma. IIpoBomHWKM M JUIJICKTPHUKH. 3aKOH  COXpaHEHHS
3JIEKTPUYECKOTO 3apsijia.

DNeKTpUYECKH TOK. YCJIOBHS CyIIECTBOBaHMS JJIEKTPUHECKOro TOKa.
MCTOYHHKH T[OCTOSHHOrO TOKa. JIeHCTBHS SIEKTPHYECKOro TOKa (TEIIOBOE,
XAMHYECKOe, MArHUTHOE). DIeKTPUYECKUM TOK B KMIKOCTAX U rasax.

Onextpudeckas uemb. Cuma  Toka.  DNEKTPHYECKOe  HANPSKCHHE.
CompoTHBIEHHE MPOBOJHMKA. Y IeJbHOE CONPOTUBICHHE BEIIECTBA. 3akon Oma
s ydacTka uend. IlocjenoBaTtelbHOe M MApajuIeNbHOE  COENMHCHHE
IPOBO/IHUKOB.

PaGora M MOIHOCTH dieKTpudeckoro Toka. 3akoH Jhxoymsi—/leHna.
JNeKTPHUECKHUE LENH U [OTPeOUTENH SIEKTPUIECKOH SHEpruu B osiTy. KopoTkoe
3aMBbIKaHHE.

[MocTosHHBIE  MarHuThl. B3amMojeicTBU€  IOCTOSIHHBIX ~ MarHUTOB.
MaruuTHoe 1oJjie. MarHuTHoe 1oJjie 3eMJIM U ero 3HaueHue IJId KM3HW Ha 3emiie.
OneiT Dpcrena. MarHuTHoe TMOJi€  BJIGKTPHYECKOrO  TOKa. [IpumeHeHue
3JIEKTPOMAarHMTOB B TeXHHUKE. JleficTBHE MarHUTHOTO M0JIS Ha TIPOBOJHUK C TOKOM.
DJIeKTpOABUraTellb MOCTOSHHOro TOKa. Kcmonp3oBaHue SJIEKTPOJBHUraTelIed B
TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

Omnbitel apages. SBnenue sneKTpoMarauTHol HHAyKmH. [Ipasuio Jlenna.
DeKTporeHeparop. Crioco0sl MOJTyYEHUS] AJIEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIMK HAa BO30OHOBIIAEMBIX HCTOYHUKAX SHEPIUH.

emoncmpayuu.

DneKkTpu3anus Tel.
JIBa pojia 3JIeKTPUYECKUX 3aps0B H B3aUMOJIEHCTBUE 3apSHKEHHBIX TEll.
YcTpoicTBO U IEMCTBUE JIEKTPOCKOIIA.
DneKTpocTaTU4decKass UHIYKLHs.
3aKOH COXpaHEHHUs EKTPUUECKUX 3apsi/IOB.
[TpOoBOAHUKHY U NUINEKTPHUKH.
MoenupoBaHHe CUIOBBIX JTUHHUH 3JIEKTPUYECKOTO IIOJIS.
M CTOYHHMKH TOCTOSTHHOTO TOKA.
JleHCcTBUS 3JIEKTPUYECKOrO TOKA.
. DIIEKTPUUYECKUN TOK B )KHUIKOCTH.
. 'a30BbI# paszpsia.
. U3MepeHune Cuiibl TOKa aMIIEPMETPOM.
. UsMepeHue 3J1eKTPHYECKOT0 HAPSHKEHUS BOJIBTMETPOM.
. PeocTaT u Mara3suH CONpOTUBIICHUM.
. B3anmopeiicTBrEe MOCTOSIHHBIX MarHUTOB.
. MopenupoBaHre HEBO3MOXXHOCTHU Pa3esIeHHs II0JIFOCOB MarHuTa.
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17
18
19
20
21
22
23
24

25

. MopenupoBaHre MarHUTHBIX 10JI€H MOCTOSHHBIX MarHUTOB.

. OneIT Dpcrena.

. MarsHuTHOE 110Jie TOKa. DJIeKTPOMarHur.

. JleficTBME MArHUTHOTO T10JIsl HA TIPOBOJHUK C TOKOM.

. DIeKTpOABUTATEN b IIOCTOSHHOTO TOKA.

. UccriemoBaHue SIBIEHHUS IEKTPOMArHUTHOM WHIYKIUH.

. OnbiTel Mapajes.

. 3aBHCHMOCTh HANpABICHHS HMHIYKUMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHHS.

. DNeKTpOreHepaTop NOCTOSHHOIO TOKA.

Jla6opamopHbie pabombl u OnbIMbL.

1.

o v W

10.
11.

12,

13.

14.

15.

16.

OmbITBI 1O HAGIONSHUIO 3JIEKTPU3ALMKM Tel HHAYKUHed | IIpH
CONPUKOCHOBEHHMH.

UccrnenoBaHue AEUCTBUS DJIEKTPUYECKOro TMOJs Ha TNPOBOAHHUKH U
TUBJIEKTPUKH.

C6opka u npoBepKa paboThI 2JIEKTPUIECKOH LETH MOCTOSHHOrO TOKa.
M3MmepeHue U peryIMpoBaHKe CHIIbI TOKA.

M3sMepeHHe U peryJIMpoBaHKe HapsDKEHUS.

HccrienoBaHue 3aBHCHMMOCTH CHIIBI TOKa, MAYINEro 4epe3 pe3ucTop, OT
COIPOTHUBJICHHS PE3UCTOPA ¥ HAIIPSDKEHHSI Ha Pe3UCTOpE.

OnbITI, JNEMOHCTPHUPYIOLIHE 3aBUCUMOCTD 3JIEKTPUYECKOTO
CONPOTHUBJIEHHs] NPOBOJAHUKA OT €ro JUIMHBI, TUIOLIAAX MONEPEeYHOro
CeYeHHs U MaTepHasa.

[MpoBepka TmpaBHWia CJIOXKEHHUS HANPHKEHWH MPU [0CIe0BaTEIbHOM
COEUHEHUH JBYX PE3UCTOPOB.

IlpoBepka mpaBuia IS CHJIbl TOKAa IPH MapajljieIbHOM CO€IMHEHHH
PE3UCTOPOB.

Ornpenenenue pabOThI 3JTEKTPUIECKOr0 TOKA, HAYIIETO Yepe3 pe3uCTop.
OmnpeneneHde MOIIHOCTH JJIEKTPHYECKOro TOKa, BBIIEIAEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTU CHUJIBI TOKA, WAYLIErO 4epe3 JaMIIO4Ky, OT
HanpsDKeHUs Ha Hel.

Onpenenenne KI1J[ HarpeBaTes.

HccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS ITIOCTOSIHHBIX MAarHUTOB.
M3yyeHne MarHMTHOrO IHOJS  TOCTOSHHBIX MAarHWTOB TpU  HX
00bEIMHEHNH U Pa3CICHUM.

HccnenoBaHue IeMCTBUS SJIEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEIIKY.



17. OTBITBL, JIEMOHCTPHUPYIOIIME 3aBUCHMOCTH CHJIbI  B3aHMOJICHCTBHS
KaTyIIKd C TOKOM M MarHuTa OT CHJBl TOKa M HaMpaBeHMsi TOKa B
KaTyIlKe.

18. MI3ydeHue AeHCTBHS MarHUTHOTO 11011 Ha MPOBOHUK C TOKOM.

19. KoHCTpyupoBaHue ¥ U3yueHne paboThl J1eKTPOJABUTATES.

20. Vismepenne KI1/] 271eKTpOIBUraTebHOM YCTaHOBKH.

21. OMBITBl 1O HCCJIEIOBAHUIO SIBIEHMS OJIEKTPOMArHUTHOM MHIYKIUH:
{CClIeIOBaHUE H3MEHEHUU 3HAa4YeHWs W HalpaBlICHUsS VHyKLIHOHHOTO

TOKaA.
9 KIIACC

Pa3pea 8. MexaHu4eckHe siBJIEHHS.

Mexauuyeckoe JBWKenwe. MarepuanbHas todka. Cucrema oTcuéra.
OTHOCHTEIPHOCTh MEXAHHYECKOrO [BIKeHMS. PaBHOMEpHOE IPSMOJIMHEHHOe
neuwkenre. HepaBHOMepHOe MpsiMoIMHeiHOe nBikeHue. CpelHss U MTHOBEHHAs
CKOPOCTH Tella P HEPABHOMEPHOM JIBHIXKCHUU.

YckopeHue. PaBHOYCKOpEHHOE MPSMOJMHEHHOE [BHXKECHHUE. CBoboaHoe
najgenue. OnbiTel [ anues.

PaBHOMepHOE JIBMJKEHHE 10 OKPY)XHOCTH. IlepHo M 4yacTora OOpalleHHs.
JIuHeiiHas 1 yriioBas CKOpocTU. LIEHTpOCTPEMUTEIBHOE YCKOPEHHE.

ITepBsiit 3akon HeroToHa. Bropoii 3akon Hetorona. Tpetuii 3akoH HbroToHA.
[TpuHLMI CyTIEPIIO3ULIMH CHUIL.

Cuna ynpyroctd. 3akoH ['yka. Cuiia TpeHusi: CHJia TPEHHUS CKOJIbXKEHUS, CHIIa
TPEeHHUS TIOKOSI, IPYTUE BUbI TPEHHMS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpEHHE CBOOOIHOIO
nagenus. JIBmxkenue miaHeT BOkpyr ComHua. IlepBas kocMHYecKass CKOPOCTb.
HeBecoMOCTh U Meperpy3KHu.

PaBHOBecue MarepuaibHOM TOYKH. AGCOIIOTHO TBEpHOe Teno. PaBHOBecue
TBEPIOTO TeJla C 3aKpeIUIEHHOM OChIO BpamleHus. MoMeHT cuiibl. LIEHTp TsKeCTH.

Hmnynsc Tena. MisMeHeHune umitynbca. VIMIyabC Cuibl. 3aKOH COXPaHEHHS
UMITyJIbca. PeakTUBHOE IBUXKEHUE.

Mexanuyeckass pabora W MoOIIHOCTb. PaGoTa cun TsDKECTH, YMPYToCTH,
tpenus. CBsa3p sHepruu U pabotsl. [loTeHIManbHas SHEPrys Tea, MOAHIATOrO Hal
[IOBEPXHOCTHIO 3eMiTd. [loTeHIIMaTbHASI SJHEPTUs C)KaToM NpykuHbl. KrHeTHueckas
sHeprus. TeopemMa 0 KHHETHYECKOH 3HEPrHMH. 3aKOH COXPAHEHHs MEXaHWYECKOU
SHEPIruu.

Jlemoncmpayuu.

1. HaGmroneHne MEXaHHYECKOI'O ABM)KEHHUS Tejla OTHOCHUTENIBHO Pa3HBIX TeEI

OoTcUéra.



A L

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

CpaBHeHHe MMyTeil W TPaeKTOpHHM JBIDKCHHS OJHOrO W TOro Ke Tela
OTHOCHUTEIILHO Pa3HBIX TNl OTCUETA.

V3MepeH#e CKOPOCTU U yCKOPEHHs IIPSIMOIMHEHHOTr0 IBUKEHHUSL.
HccnenoBaHye NPU3HAKOB PABHOY CKOPEHHOTO JIBUIKEHHS.

HabmroneHue IBHKEHUs Tella 110 OKPYIKHOCTH.

HabmoieHre MeXaHUIECKHUX SBIEHHUM, IIPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» Tpd €€ paBHOMEPHOM H  YCKOPEHHOM  [BHKCHUH
OTHOCHUTEJIbHO KaOuHeTa (QU3NKH.

3aBUCHMOCTD YCKOPEHHS Tella OT MAacChl Tejla M JIEHCTBYIOLIEH Ha HEro
CHUIBI.

HabnroieHre paBeHCTBa CUII IIPH B3aMMOZIECHCTBUU TEJl.

M3MeHeHue Beca Tejla MPU YCKOPEHHOM JIBH)KEHUU.

[lepenaya UMITYJIbCA IPH B3aUMOJICHCTBUH Tell.

IIpeo6Gpa3oBaHisi SHEPTHHU IPU B3aUMOICHCTBUM TEJL.

CoxpaHeHHe UMITYJIbCa [IPU HEYTIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHHe UMITYJIbCa IPH a0COTIOTHO YIIPYTOM B3aUMOJCHCTBUH.
Hab6roieHie peakKTUBHOTO JIBUIKEHHS.

CoxpaHeHHe MEXaHUYECKOM SHEPIuH IIPU CBOOOJHOM NaJICHUH.
CoxpaHeHHe MeXaHH4eCKO SHEPIUH NPH JIBHKEHHH Tella O] AHCTBUEM
Py >KUHBI.

JIabopamopHnbsie pabomost u Onvimbl.

1.

KoHcTpyrpoBaHue TpakTa Ul pasroHa M JalbHEHIIEero paBHOMEPHOIO
JBMOKEHHMS [IapUKa WU TEJIEeXKH.

OnpeneneHne CpelHell CKOPOCTH CKONbXKEHHs OpycKa WM JBIDKEHHUS
IIapHKa M0 HAaKJIOHHOMU TUIOCKOCTH.

OmnpeneneHre YCKOpPEeHHUs Tela IPH PaBHOYCKOPEHHOM JABH)XXEHHHU IO
HaKJIOHHOW IJIOCKOCTH.

UccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKEHHH 0€3 Ha4aJIbHON CKOPOCTH.

[IpoBepka THIOTE3bl: €CIU IIPH PAaBHOYCKOPEHHOM IBWXKEHHH 0Oe3
HAYaJIbHOW CKOPOCTH IYTH OTHOCATCS KaK psJ HEYETHBIX 4YUCEIN, TO
COOTBETCTBYIOLIHE TPOMEXYTKH BPEMEHU OJIMHAKOBBI.

WccnenoBaHue 3aBUCHMMOCTH CHJIBI  TPEHHUS CKOJIBKEHHs OT CHIIbL
HOPMAJIBHOT'O J1aBJICHHUS.

Omnpenenenue ko3 duiLiueHTa TpeHUs CKOIbKEHUS.

OmnpeneneHue )XECTKOCTHU MPYKUHBI.

Ormnpenenenue pabOThl CUIBI TPEHUs NIPU PAaBHOMEPHOM JIBH)KEHUH Tejla
10 TOPHU30HTATBHON TOBEPXHOCTH.



10. OnpefieNieBre  paboOTBl  CHJIBI  yNPYTOCTH IPH TIOAbEME Tpy3a ¢
HCIIOJIb30BAHHEM HEIOJIBUXKHOTO U MOJABUKHOTO OJIOKOB.

11. I3y4eHue 3aKOHa COXpaHCHUs SHEPIUH.

Pasaen 9. MexanuuyeckHe KoJie0aHusi H BOJIHBI.

KoneGarenpHoe apmkenre. OCHOBHBIE XapaKTEPHCTHKU KOJIe0aHuUii: Mepuo,
yacToTa, aMIUIMTYJa. MaTeMaTH4eCKUi U MPYKUHHBIM MasTHUKH. [IpeBpalieHue
SHEPIuM IpH KoJeOaTeIbHOM JABUKEHUH.

3aryxaromme  KoiebaHus.  BbIHYXJIEHHbIE xonebanus.  Pe3oHaHC.
Mexanudeckde BOMHbL. CBOMCTBA MexaHWYecKMX BOjH. [IpopoibpHbIE H
nonepedyHble BOJHbL. JIMHA BOJIHBL W CKOPOCTH €€  pacmpOCTPaHEHHS.
MexasuuecKue BOJIHbI B TBEPIOM Telle, CEHCMHYECKHE BOJIHBI.

3Byk. ['pOMKOCTb 3ByKa M BbICOTa TOHa. OTpaxkeHHe 3ByKa. HNudpa3Byk u

yJIBTpa3BYK.
Jemoncmpayuu.
1. HabmoneHue koyie0aHWii Tel MOJ AEHCTBHEM CHJIBI TSDHKECTH W CHIIBI
yIpPyTOCTH.
2. Habmonenue kosebaHuii rpy3a Ha HUTH U Ha MPYXKHUHE.
3. HaGmroneHue BBIHYXIEHHBIX KOJIeOaHul U pe30HaHca.
4. PacnpocTpaHeHHe IPOJOJBHBIX U MMONEPEUHBIX BOJIH (Ha Mmozenu).
5. HaGnroneHue 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.
6. AKYyCTHYECKUI PE30OHAHC.

JlabopamopHbie pabomesl u ONbIMGL.

1. OmpezeneHre 4YacTOTBl M Iepuoja KoOJeDaHWi MaTeMaTH4eCcKOoro
MasiTHUKA.

2. Omnpenenenye 4acTOThI U IIepUOa KonebaHui Mpy>KMHHOTO MasiTHUKA.
HccnenoBaHue 3aBUCUMOCTH MTEpHUOia KoJeOaHU! MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTHU.

4. WccrnenoBaHue 3aBHCUMOCTH TepHO/ia KOJIeOaHU NPy KUHHOTO MasTHUKA
OT Macchl rpy3a.

5. IlpoBepka HE3aBUCHMOCTH Iepuoja KojeOaHU# rpysa, MOJBEIICHHOrO K
HHUTH, OT MacChl Ipy3a.

6. OmbITBl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb IepHoja  KojebaHui
NpY>XMHHOTO MasTHUKA OT MAacChl IPy3a ¥ KECTKOCTH IPYKHHBL.

7. V3MepeHue yCKOpeHHs CBOOOJHOrO MaJeHHs.

Pasgea 10. DjieKTpoMarHuTHOE MOJI€ H 3J1€KTPOMAarHHTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  Mojie.  DJIEKTPOMArHWTHbIE  BOJHBIL. CaoticTBa

SNIeKTPOMAarHUTHEIX BoOnH. lllkana 37IeKTpOMarHuTHBIX BOIH. Mcnombsosanue
3NIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3H.




DneKTpoMarHuTHas mnpupoaa cera. CkopocTb cBera. BonmHoBbIe CBOICTBa
cBeTa.

Jlemoncmpayuu.

1. CBoiiCTBa DJIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jla6opamopHbie pabomsl u OnbIMbL.

1. V3ydeHHe CBOMCTB 3JE€KTPOMArHUTHBIX BOJIH C IMOMOIIBIO MOOUIIBHOTO

TenedoHa.

Pasnen 11. CBeTOBbBIE SIBJIEHHUS.

Jlyuesas ~ mogmenmb  cBera.  VcTouHumkM  CBeTa. [IpsiMonuHEWHOE
pacrpocTpanenue ceta. 3atvenus ConHia U JIyHbL. Otpaxxenne cpera. [Lmockoe
3epKayio. 3aKOH OTPaKEHHsI CBETA.

[NpenomieHue cBeTa. 3aKOH TMpPENOMIICHHs CBETa. ITonHOEe BHYTpEHHEE
oTpakeHWe cBeTa. VICmosp3oBaHWe [OJHOTO BHYTPEHHEro  OTPXEHHUA B
ONTHYECKHX CBETOBOJAX.

Jlunza. Xox unydei B JuH3e. Onrudeckas CHCTEMA ¢doToamnmnapara,
MHKpOCKOTIa M Teneckoma. [Jla3 Kak oONTHYecKas cucTeMma. biu3opykocTe U
JaIbHO30PKOCTb.

Pasnoxenne Oenoro csera B cmektp. Ombitel HetoTona. Crioxenue
CIIEKTpaJIbHBIX I[BETOB. Jlucnepcus cBera.

Jemoncmpayuu.

[IpsiMonTMHEHOE PacIpOCTPaHEHUE CBETa.

OrtpakeHue cBeTa.

[TonyueHne W300paKeHUH B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue cBeTa.

OnTuyecKkuii CBETOBO/L.

Xop my4eit B cCOOMparoILen JTUH3E.

Xo my4eld B pacCeUBAIOILIEH JTMH3E.

[TomyuyeHue u300paxeHui ¢ MOMOILBIO JIHH3.

[MpuHImn geicTBHs hoToannapara, MUKPOCKOTA U TEJIECKONa.

10. Mogens riasa.

11. PaznoxxeHnue 6enoro ceera B CIIEKTP.

12. [Tony4yeHue Ge0ro cBeTa IpHU CII0KEHHUH CBETa Pa3HBIX LBETOB.

JlabopamopHsie pabombsl u ONbIMbI.

1. HccnenoBaHue 3aBHCHMMOCTH YIUIa OTpaKEHHs CBETOBOTO Jyda OT yrja
najeHus.

2. VzyueHue XapakTepHCTHK N300pakeHHUs PEIMETA B INIOCKOM 3€pKaJIe.
UccnenoBaHye 3aBUCHMOCTH yTIJia IPEJIOMIIEHHUsI CBETOBOIO Jly4a OT yria
NaJeHus Ha TPaHMIIE «BO3LYX—CTEKIION.
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4. TlonydeHue U300paKeHHH C IOMOLIBIO coOuparoILel JIMH3bI.
Omnpeenenyie GOKYCHOTO PACCTOSHHS M ONTHYECKOH CHIIBI cobuparoLieit
JIUH3BI.

6. OIBITHI 10 Pa3JI0KEHUIO OEIOro CBETa B CHEKTP.

OMNBITHl 110 BOCIPHATHIO 1[BETA MPEIMETOB IIPM WX HAOIIONSHHH 4epes
[[BETOBBIE (PUIIBTPBEI.

Pazagen 12. KBanToBbie siIBJICHHS.

Onbitsl Pesepdopna u miaHerapHas Mojenb aroma. Mozenb aroma bopa.
WcryckaHKe ¥ MOTIIOIeHHe cBeTa aToMoM. KBaHTHI. JluHel4yaTbie CIIEKTPBHI.

Pa0aKkTHBHOCTb. AJb®a, Gera- ¥ ramMa-usinydeHus. CTpOeHHE aTOMHOIO
snpa. HykiIoHHas Mozenb aTOMHOrO  snpa. Usortonsl. PannoakTUBHbBIE
npespauiexus. [lepuon nomypacnajia aTOMHBIX SAEP.

SlnepHble peakUuH. 3aKOHBI COXPaHEHHS 3apsJ0BOr0 ¥ MaccoBOIO HHCEI.
DHeprusi CBs3M aTOMHBIX sjaep. CBsi3b MacChl M SHEPIUH. Peakiuu cuHTE3a H
nenenus sinep. Mcrounuku sHepruu CosHI@a U 3BE3]1.

SlnepHass SHepreTuka. JleWCTBHsS pPaaMOAKTUBHBIX U3ITyUYeHUN Ha JKUBBIC
OpraHU3MBbl.

Memoncmpayuu.

1. CrHeKTpbl U3Ty4YeHUs U MOIIOIEHUS.

2. CnekTpsl pa3IU4HbIX ra30B.

3. Cnektp BOIOpOZA.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. PaboTa cuéTurMKa HOHH3UPYIOIIUX U3ITyYEeHHH.

6. Perucrpanus u3aydeHUs IPUPOAHBIX MUHEPAJIOB U MPOTYKTOB.

JlabopamopHsie pabomol u onvimol.

1. HaOmroneHune CIUIOMIHBIX U JIMHEUYATHIX CIIEKTPOB U3y YeHUSI.

2. HccnenoBaHue TpPeKOB: M3MEPEHHE DHEPIMM YacCTHUIBl 10 TOPMO3HOMY

nyTu (1o gororpadusm).

3. H3mepeHne paguoaKTUBHOTO (OHA.

IMoBTOpPHTENBbHO-00001IA0IHI MOXYJIb.

[ToBTOpUTENHHO-0000IAIOIINI MOy b NPEAHAa3HAYeH AJIsi CUCTeMaTU3aluu
U O00OOIIeHHS  TMPEeIMETHOrO0  COAEpP)KaHMA M ONbITa  JESTEIbHOCTH,
NpUOGPETEHHOTO MPH U3Y4YE€HHH BCETO Kypca GU3WKH, a TaKXKe I MOArOTOBKH K
OCHOBHOMY TIOCYJapCTBEHHOMY OK3aMeHy MO ¢u3Mke 11 00ydJarommxcs,
BBIOpABIIIUX 3TOT y4eOHBIN MIPEAMET.

Ilpy U3yyeHWH TAHHOTO MOJYJIS PEalu3yloTCs U CHCTEMAaTU3UPYIOTCS BH/IbI
IeSTEILHOCTH, HA OCHOBE KOTOPBIX 00eCIeYuBaeTCsl JOCTHIKEHHE MPEIMETHBIX H
MeTanpeIMEeTHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OOydeHHs, (OpMHpyeTcs
eCTeCTBEHHOHAYYHAsi IPaMOTHOCTb: OCBOEHHE HAy4YHBIX METOIOB HCCIIECOBaHUSA



SBJICHHI TPUPOIbI U TEXHWKH, OBNAJCHHE yMEHHMSAMH OOBACHATH busnvecKue
ABJIeHHs, TIPUMEHss IIOJydYeHHble 3HaHWs, pellaTe 3aJa4d, B TOM HHCIC
KadeCTBEHHBIE ¥ KCIIEPUMEHTaJIbHbIE.

[IpHHIMIIHABHO JeSTeTbHOCTHBIM Xapakrep JaHHOTO pasjiena pean3yeTcs
3a cudT TOro, 4ro oOydyaroliuecs BBINOJIHAIOT 33JaHus, B KOTOPBIX WM
TpeJiaraercs:

Ha OCHOBE TOJY4YeHHBIX 3HaHHMil paclo3HaBaTh M Hay4yHO OOBACHATH
dusnuecKue SBICHUS B OKPYKAIOLIEH IPUPOJE U MOBCEIHEBHON KU3HU,

JMCTIOB30BATh HAYUYHbIe METO/bl UCCIIe0BaHUs QU3NIECKHX SBICHHUH, B TOM
ypcle [T IPOBEPKHM FMITOTE3 U MOJTyYEHHsI TEOPETHYECKUX BBIBOOB;

0OBACHATh HAydHbIe OCHOBBI HauOolee BaXKHBIX MOCTHXXCHHH COBPEMEHHBIX
TEXHOJIOTHii, HAIIPUMED, TPAKTHYECKOT0 UCIIONB30BaHMUs Pa3IMYHbIX HCTOYHUKOB
SHEprud Ha OCHOBE 3aKOHa IPeBpAllleHds 1 COXPAaHEHHs BCEX M3BECTHBIX BHIOB
SHEpPIrUH.



JIAHUPYEMBIE PE3VJIbTATbI OCBOEHHUSI IIPOT'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUS

W3yuenne GU3MKKM HA yPOBHE OCHOBHOTO O0LIEro 00pa30BaHMs HANPABICHO

Ha JOCTHXXEHHE JINYHOCTHBIX, METAIIPEAMCTHBIX U MPEAMETHBIX 06p330BaTeJII>HBIX

pe3yibTaToB.

B pe3yibTaTe u3yueHus GU3MKH Ha yPOBHE OCHOBHOIO 0OIIETo o0pa3oBaHus

y obyuaromerocsi 6yIyT chOpMUPOBaHbI CIEYIOIIME JUIHOCTHBIC Pe3ylIbTaThl B

YacCcTH:

1) NaTPHOTHYECKOr0 BOCIUTAHHSA:

- TIposIBJIEHHE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSHHMIO poccuiickon
bu3nyecKon HayKH;

- LIEHHOCTHOE OTHOLIEHHE K JOCTHXEHUSIM POCCHHCKUX Y4EHBIX-(QH3HKOB;

2) rpaKAaHCKOro H AyXOBHO-HPABCTBEHHOI0 BOCNIHTAHHA:

- FOTOBHOCTH K aKTHBHOMY y4YacTHIO B 00CYK/I€HUM OOLIECTBEHHO 3HAYUMBIX 1
3TUYECKUX NPOOJIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHHEM TOCTH)KEHUM
Gbu3uKy;

- OCO3HAaHHE BaXHOCTU MOPAIBHO-3TUYECKHUX IIPUHLHUIIOB B JEATETBHOCTH
y4€HOrO;

3) 3cTeTHYEeCKOro BOCIIHTAHHA:

- BOCIPHUSATHE ICTETHYECKHX KaueCTB (GM3UYECKOW HAayKU: e€ rapMOHHIHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IeHHOCTH HAYYHOI0 NMO3HAHMSA:

- OCO3HaHUE IIEHHOCTH (U3MYECKOM HAyKH KaK MOIIHOrO HMHCTPYMEHTA
TMO3HAHHMSI MUPA, OCHOBBI Pa3BUTUs TEXHOJIOTHH, BaKHEHIIeH COCTaBISIOLIEH
KYJBTYPBI;

- pa3sBUTHE HAy4HOH JH0003HATEIbHOCTH, UHTEpeca K HCCIIEIOBATEIbCKON
NEesSTeIbHOCTH;

5) ¢opmupoBaHHs  KyJbTypbl  310pOBbf H  3MOLHOHAJIBLHOIO
OJ1aronoJy4us:

- OCO3HAaHME IIeHHOCTH Oe30omacHOro obOpas3a JMXU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHUpE, Ba)KHOCTH TIpaBHJ O€30MacHOro IMOBeAeHHUsA Ha
TpaHCIIOpTe, HAa AOPOrax, C DIEKTPHYECKHM M TEIIOBBIM O0OpYIOBaHHEM B
JIOMAIIHUX yCJIOBUSAX;

- cOpMHMPOBAHHOCTh HaBbIKa pe(UeKCHM, NpHU3HAHWE CBOEro IpaBa Ha
oIMOKY M TAKOro JKe IpaBa y JApyroro 4ejioBeka;

6) TPy10BOIr0 BOCIIHTAHHSA:

- aKTHBHOE ydYacTWe B PpEIIeHHH I[PAaKTHYeCKMX 3ana4 (B paMKaX CEeMBH,
00pa3oBaTeNbHOM  OpraHW3alld, TIOpoJa, Kpas) TEXHONOTHYECKOH u



COLMAJBHON HANPABIEHHOCTH, TPEOYIOLMX B TOM YHMCIE M (QU3HYCCKHX
3HAHUU;

¢ - MHTEpEC K IPAaKTHYECKOMY U3YUYEHHUIO MPOPECCHH, CBI3aHHbIX C (bU3UKON;

e 7)3KOJIOTrHY€CKOro BOCIUTAHUSA:

e - OpHMEHTalMsi HA NpUMeHeHHe (M3MYECKMX 3HAHUW M pelleHHs 3ajad B
o0NlacTH OKpYy’Karolleil cpefpbl, IUIAHMPOBAHUS IIOCTYNKOB M OLCHKH HMX
BO3MOJKHBIX ITOCJIEICTBHM IJIs OKPY KArOLIEeH CPeIbl;

e - OCO3HAHME IJIOOAIBHOTO XapakTepa JKOJOIHYEeCKUX MpobieM M IyTed HX

peLIeHHs,;

e 8) aganTanMH K HM3MEHSIIOLIHMCS YCJIOBHSAM COLHAJILHOH W MPHPOAHOM
cpeabi:

e - MOTPeOHOCTH BO B3aMMOJEHCTBUM IPH BBIIOJHEHUH HCCIIEIOBAaHUN U
IPOEKTOB (PU3MYECKOH HANpPaBJIE€HHOCTH, OTKPBITOCTh OMNBITY H 3HAHUAM
IpYyTHX;

e - TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPaKTUICCKYIO
NeSTeIbHOCTE;

e - OTPeGHOCTH B (POPMUPOBAHUY HOBBIX 3HAHHUH, B TOM YHCIIe POPMYTHPOBATH
WJI€H, TOHSATHS, TMIIOTE3bI O PU3NIECKUX OOBEKTAX U SBICHUSIX;

e - 0co3HaHHe Ae(UINTOB COBCTBEHHBIX 3HAHMIT ¥ KOMIETEHTHOCTEH B 00/MaCTH
bu3uKY;

e - [UIAHMPOBAHHE CBOEr0 pPa3BUTHS B NPHOOPETEHMM HOBBIX (HU3UIECKHX
3HAHUMH;

e - CTpeMJICHHE aHATH3MPOBATH M BBISBISATH B3aMMOCBSI3H IPUPOJBI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHHEeM (U3UYECKUX 3HAHUH;

e - OIIEHKAa CBOMX JAEUCTBUI ¢ Y4YETOM BIMSHUA Ha OKpYXXaloOUIyl0 Cpeny,
BO3MOJKHBIX ITT00QIBHBIX ITOCIIEACTBHUM.

METAINIPEAMETHBIE PE3YJIbTATbI

B pesynbrare OCBOEHHsS NpOrpaMMbl Mo (usvke Ha YpPOBHE OCHOBHOIO
ob1ero o6pazoBanus y obydaromierocs OyayT cOpMHUpPOBaHbI MeTaNpeIMeTHbIe
pe3y/IbTaThl, BKIIOYAIOLINE T03HABATE/IbHbIC YHUBEPCAlIbHbIE yieOHbIE NeHCTBHS,
KOMMYHUKATUBHbIE  YHHBepCcaJbHble  ydeOHble  JEHCTBUS,  PEryJIATHBHbIC
yHUBepCaJlbHble Y4eOHbIE IEHCTBUS.

ITo3naBaTe/ibHbIE YHUBEPCAJbHBIC y'leﬁﬂble JAeHCTBUSA

Ba3oBble JIOrHYecKHe AeHCTBHUA:
e BHISBISATH M XapaKTEpU30BaTh CyLIECTBEHHble IPU3HAKU OOBEKTOB
(sBIEHUI);



YCTaHABJIMBATH CyLECTBEHHBIN IPU3HAK KIACCH(pUKALMU, OCHOBAHMUSA U
000011IeHUsI U CPaBHEHHUS,

BBISIBIISITH 3aKOHOMEPHOCTH ¥ IIPOTHBOPEYHS B PACCMaTpHBAeMBbIX (haKTax,
JTAHHBIX U HAOIIOJEHUAX, OTHOCALIMXCS K (U3NYECKUM SIBJICHUSM;
BBISIBJIATD NPHYUHHO-CIIENCTBEHHBIE CBSI3U NPH HM3YYEHMH (QU3NYECKHX
SBJIEHUH U IIPOIIECCOB, JeTaTh BBIBOJABI C UCIIOJIB30BaHUEM [l KTUBHBIX
Y MHIYKTHBHBIX YMO3aK/IIOUEHHH, BBIIBUIaTh TUIIOTE3bl O B3aUMOCBA3AX
(bU3UYECKUX BEJITUYHH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pelleHUs y4ueOHOW (HU3HIecKOH
3amauy (CpaBHEHHE HECKOIbKHMX BAapHaHTOB pelleHHs, BbIOOp Hauboiee
MOIXO/UIIErO C YIETOM CAMOCTOSITENBHO BbIIEIEHHBIX KDUTEPHEB).

Ba3oBble Hceea0BaTe/IbCKHe 1eHCTBUHSA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIIe0BaTEIbCKIM HHCTPYMEHT O3HAHUS,
IIPOBOJIUTE TI0 CAMOCTOSTEIBHO COCTABICHHOMY IJIaHy OIBIT, HECIOKHBIH
(u3MUECKUil OKCIIEPUMEHT, HeOOIbIIOe HCCIeoBaHne (QH3HIECKOTO
SIBJICHUS;

OllEHWBATH Ha TPUMEHUMOCTH M JOCTOBEPHOCTh HH(OpMALHIO,
TMOJIy4EHHYIO B XO/I€ MCCIIEeIOBaHMs UITH SKCIIEPUMEHTA;

CaMOCTOSITEILHO (POPMYJTHPOBaTh 000OILEHHS U BBIBOIBI 10 pe3ybTaTaM
NPOBEIEHHOT0 HAOJIOIEHHs, OIIbITA, HCCIIeIOBAHNUS;

IPOTHO3MPOBATh  BO3MOXHOE JajbHeilliee pa3BUTHE — (PH3HYCCKHX
TIPOLIECCOB, a TAKXKE BBIABHIATh IIPEJITIOJI0KEHHS 00 UX Pa3BUTHHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6oTa ¢ nHpopmanuen:

IIPUMEHSTh Pa3IMYHble METO/bl, HHCTPYMEHTBI U 3alPOCHI IIPH MOUCKE H
oT6ope MH(OPMALMK WM NAHHBIX C Y4ETOM IIPEIJIOKEHHOH y4eOHOM
(bu3MYecKou 3a1a4H;

aHATM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETHPOBATh WH(YOPMALUIO
Pa3IUYHBIX BHIOB U (POPM NpPEICTaBIICHHS,

CaMOCTOSITENIbHO ~ BHIOMpaTh ONTUMAJbHYIO (GOpPMY IpPENCTaBICHHUS
pHbopMalMd M WUIIOCTPUPOBATh peIllaeMble 3aJavd  HECIIOKHBIMH
cXeMaMu, MarpaMMaMi, HHOM rpaduKoi 1 UX KOMOMHALUSIMH.

KoMMyHHKaTHBHbIE YHHBepCaJibHbIe y4eOHblIe AeHCTBHS:

B Xoze oOCysJIeHHs y4eOHOro maTepuana, pe3ylbTaToB JIabOPaTOPHBIX
paboT ¥ MPOEKTOB 3aaBaTh BOIPOCHI IO CYIECTBY OOCYX1aeMOU TeMbl 1
BBICKA3bIBaTh WJEU, HAIlEJECHHbIE Ha pEIIeHWe 3aJadd H IOoANepKaHHe
6J1aroXkesIaTeIbHOCTH OOIIEHUS;

COMNOCTABIATHL CBOM CYXICHHS C CYXACHUSMH JPYTHX Y4YaCTHHUKOB
auasora, OOHapyXMBaTh pa3iudue U CXOACTBO NO3UIIUH;



BBIPAXKATh CBOIO TOYKY 3PEHMS B yCTHBIX U MUCBMEHHBIX TEKCTAX;
1yGIMYHO MpPeJICTABIATh Pe3yIbTAaThI BBIMOJTHEHHOTO (PU3MYECKOro ONbITa
(3KCTIepUMEHTA, HCCIeJOBaHMUS, TPOEKTA);

MOHMMAaTh ¥  WCIONB30BaTh  MPEHMYINECTBA  KOMAHIHOM |
WHIMBUAYyalbHOM paGOTBl IPH peIlleHHH KOHKPETHOH buznyeckon
poOJIeMBI;

NPUHHMATh 1IeJTd COBMECTHOI JeATelbHOCTH, OPTraHH30BbIBATh NEHCTBHA
Mo ed OCTHXEHMIO: pAaCIpeleNsiTh PpOJH, OOCYXAaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOH paboThl, 060011aTh MHEHHS HECKOJIBKUX JrofeH;
BBITIOJIHATH CBOIO 4acTh pabOThI, OCTUIas KAYECTBEHHOIO pe3yjbTaTa Io
CBOEMy HAIpaBJIeHHIO W KOODIMHHPYs CBOM JCHCTBMA C JpYr¥MMH
YyJleHaMU KOMaH/Ibl;

OLIEHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOLIMM MPOIYKT IO KPHUTEPHUSM,
CaMOCTOSTEIbHO ChOPMyTHPOBAHHBIM YUaCTHUKAMK B3aHMO/ICHCTBHUSL.

PeryasiTHBHBbIe yHHBepcabHbIe yueOHbIe AeficTBHS

CamMoopraHu3anus:

BBISBJISTH [POOIEMEl B KH3HEHHBIX U YYeOHBIX CHUTyalsX, TPeOyOIHUX
IS pereHus: GU3NIECKUX 3HaHHI,

OPHEHTHpOBaThCS B  DA3IMYHBIX IOJXONAX MpPHUHATHS  PCIICHHH
(MHAMBHAYaTbHOE, MPUHATAE DEIIeHHS B TpyIIe, NPUHSTHE pElIeHHH
rpymmoi);

CaMOCTOSITENIFHO COCTABJIAThH aJITOPUTM peIleHUs] PU3NIECKOW 3a1auy WU
IJIaHA WCCNeOBAaHUS C yYETOM HMEIOIIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTHPOBATh pejiaraeMble BapHaHThl PELICHUH;
ZieN1aTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTh 3a PEIlIEHHE.

CaMOKOHTpOJ'lb, 3MOHHOHaJleblﬁ HHTEJJICKT:

1aBaTh aJIeKBAaTHYIO OLIEHKY CUTyalluy U MpeJiararh MiaH e€ H3MeHeHHU,
OOBSCHATh TPHMYUHBI  JOCTIKCHHUS (HEJOCTH)KEHHWs) pe3yJIbTaToB
NeATeNIbHOCTH, JaBaTh OLEHKY IIPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B J€ATENIBHOCTh (B TOM YHCJI€ B XOJ BBIIOJIHEHHS
GU3NUECKOro HCCIENOBaHMS WIM TPOEKTa) Ha OCHOBE HOBBIX
0GCTOSTENBCTB, W3MEHMBIIUXCS CHTYalluif, yCTaHOBJEHHBIX OIIMOOK,
BO3HHUKIIHNX TPYAHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIM U YCIIOBUSIM;

CTaBUThH ce0sl Ha MECTO APYroro 4ejgoBeKa B XOJe CIOpa UM JHUCKYCCHH
Ha HAy4YHYIO TeMy, TIOHUMAaTh MOTHUBbI, HAMEPEHHUS U JIOTUKY IpYyToro;
TIpU3HABaTh CBOE MPABO Ha OLIMOKY MNP PEIICHUH bu3nYeCKUX 3a1a4 Win
B YTBEPIKACHUSIX Ha Hay4YHbIE TEMbI U TAKOE XK€ IIPaBO Apyroro.



NPEAMETHBIE PE3YJIbTATBI

K koHLly 06ydeHHus B 7 Kjacce IpeMeTHbIE Pe3yJbTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD y 00YYaOIIUXCS yMEHUH:

UCIIONIb30BaTh  IOHATHS: (U3MYeCKHe M XUMHYECKHe  SBJICHUS,
HaOIOleHHEe, SKCIIEPUMEHT, MOJeNb, [HUIIOTe3a, SIUHMIBI (HU3UICCKHX
BeJTMUHMH, aTOM, MOJEKYyJa, arperaTHble COCTOSHMs BellecTBa (TBEPIOE,
JKUIKOE, Ta3000pasHOe), MeXaHH4YecKoe JBMXeHHe (PaBHOMEPHOE,
HEpaBHOMEPHOE, ~NpIMOJMHEHHOE), TPAeKTOpHs, PaBHOACHCTBYIOLIAs
cuna, ngedopmarus  (ympyras, — IJIacTHYecKas), — HEBECOMOCTD,
cOO0IIar0IUecs COCY bl

pasnuyaTh sABieHus (Auddysus, TEroBOe IBHKEHHE YACTHUL BEIIECTBa,
paBHOMEPHOE  [BIDKEHHME, HEPaBHOMEpPHOE  JIBWKEHHE,  HMHEpLH,
B3aHMOJIEHCTBHE TeJ, PABHOBECHE TBEPABIX TeJl C 3aKPEIUIEHHOM OCBIO
BpallleHWs, Iepejfada JaBleHUs TBEPABIMH TeIaMH, MXKHAKOCTAMH M
razaM, arMmocepHOoe IaBleHHWe, IUlaBaHWe TeJ, MPEBpallCHUA
MEXaHHYECKOM SHEpruu) Mo ONUCAHHUIO MX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPHPYIOILHX JaHHOE (PU3UYECKOE SBICHHUE,
pacrio3HaBaTh [MPOSBICHHE H3YYEHHBIX  (U3NYCCKUX SIBJICHUA B
OKpY’KaloIlleM MHpe, B TOM uHClie (u3UYecCKue sBJICHUS B INPHUPOAE:
[pUMephl JBMKEHHS C Pa3iMYHBIMH CKOPOCTSMH B JKMBOH M HEXHBOH
npupoje, IEWCTBHE CHIBI TPEHHMs B IMPUPOJEC M TEXHMKE, BIIUSIHHE
aTMOC(epHOTO NaBJeHHUs Ha KUBOM OPraHW3M, IJIaBaHKWE IO, pbIYard B
TeJle UesIOBEKa, IPH 3TOM NEePEBOUTH PAKTHIECKYIO 3a/lady B y4eOHyIO,
BBIZIENISTH CYLIECTBEHHbIE CBONCTBA (MPU3HAKH) GU3UIECKUX ABICHHUM;
OIMCHIBATH M3y4YeHHbIE CBOMCTBA Tell U (QU3UYECKHE SIBICHUS, HCIIOIb3YS
¢usMUecKkre BenM4YMHBI (Macca, 00BEM, IMJIOTHOCTH BEILIECTBA, BpeEM,
MyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH, CHlla TSIKECTH, BEC
Tema, CwWia TpeHMs, nAaBieHde (TBEPHOro Tena, XKMAKOCTH, Tasa),
BBITAJKMBAIOIAs CHJIa, MeXaHW4ecKas paboTa, MOIIHOCTh, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(QQHUIHUEHT IOJE3HOro JEHCTBUS MEXaHH3MOB,
KUHeTUYeCcKass U IOTEHIMajbHas JHeprus), IpH OIMKMCAHUU I[PaBHIBHO
TpakTOBaTh  (U3MYECKUH  CMBICH  MCIIOJNB3YeMbIX — BEIMYMH,  HX
0603HaYeHUs] W EIMHMIBI (U3MYECKHX BEJIWYUH, HAXOAUTh (GOpMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (DM3UUECKYIO BEIMYMHY C JAPYTMMHU BeIUYHMHAMH,
CTPOUTH IPaQMKU U3y IEHHBIX 3aBUCHMOCTEH (PU3NUCCKUX BEITHIHH;
XapaKTepU30BaTh CBOWCTBa Tel, (U3MYECKUE SIBICHHS M IPOLECCHI,
MCTIONBb3YS TIPABHUJIA CIIOXKEHHs CHUI (BIONb OJHOW MpsMON), 3aKoH I'yka,
3akoH Ilackaisi, 3aKoH ApxuMena, IpaBUIIO paBHOBecus perdara (6yoka),



«3070TO€ TPABUIO» MEXAHHKH, 3aKOH COXPAHEHHsS MEXaHHYECKOH
SHeprHd, NpH OSTOM JaBaTh CIOBECHYIO (OPMYJUPOBKY 3aKOHA M
3alUCBHIBATh €r0 MaTeMaTHIECKOe BEIPAKECHUE;

OOBSICHATH (PM3UUECKHE SBIECHYS, IIPOLIECCH U CBOWCTBA TEIl, B TOM 4YUC/IE
U B KOHTEKCTE€ CHTyallMii NPaKTUKOOPHMEHTHPOBAHHOIO XapakTepa:
BBISIBJIATH TPUUMHHO-CJIEJICTBEHHbIE CBSI3H, CTPOMTh OOBSCHEHHE M3 1=2
JIOTMYECKHUX IIAroB ¢ OMOpO Ha 1—2 M3y4eHHBIX CBOMCTBA (QU3UYECKHX
SBJIEHHH, QU3MUECKUX 3aKOHA UJTH 3aKOHOMEPHOCTH,

pemiaTh pacyéTHble 3aau¥ B -2 JCHCTBUS, HCIOJB3YS 3aKOHBI H
dopMyibl, cBsi3bIBarolMe (U3MYECKHe BEIMYMHBI: HA OCHOBE aHAIM3a
YCJIOBHS 33[a49M 3aMiChIBaTh KPATKOE YCIOBUE, MMOACTABIIATE buznueckue
BeJIMYMHBI B (POPMYJBI U IPOBOAUTH Pacy€Tbl, HAXOAUTh CIPABOTHBIC
JaHHbIe, HEOOXOIUMBIE JJISl PELICHUs 3a1a4, OLlEHUBATh PEATUCTHIHOCTD
IIOJIy4eHHO! (PU3MYECKOM BEIINIUHBI;

pacro3HaBaTh NpOOJEMbl, KOTOpble MOXHO PpEIIWTh IpU IOMOLIX
(GU3NYECKUX METOJOB, B ONIMCAHUM KCCIICJOBAHHS BBIIEISTH [IPOBEPACMOE
MpeanojioXkeHue  (TMIOTe3y),  pa3iuuare W HHTEPHPETHPOBATh
[OJNyYeHHBIH pe3yJbTaT, HAaXOJWTh OLIMOKH B XOJAE OINbITa, [eNnaTh
BBIBOJIBI 110 €r0 pe3ybTaTam,

POBOJUTH OMbITEl 110 HAOMIONEHHIO (PH3UIECKHUX SBJICHUM WK
bU3UIECKUX CBOMCTB Tl dhopMyIMpOBaTh IpOBEPsSIEMBIE
TIpeAIOJI0KeH s, COOUPaTh yCTaHOBKY U3 IPE/JIOKEHHOTO obopynoBaHus,
3aMyChIBATH X0 OIBITa U (POPMYJIMPOBATH BEIBOBL;

BBIMIOJIHATh MpPSMble W3MEpPEHHs PpAcCTOSIHUS, BPEMEHH, Macchl Teia,
00bEMa, CHIBI M TeMIeparypbl C MCIIOJIb30BaHUEM aHAJIOTOBBIX H
1uGpoBBIX TPUGOPOB, 3AlKUCHIBATH IOKAa3aHWs MPHOOPOB C Y4ETOM
3aJaHHON aBGCOIFOTHOM MOrPEIIHOCTH H3MEPEHHH;

IIPOBOIUTH HCCIIEOBAHAE 3aBUCHMOCTH OJIHOW (PU3HIECKOH BEIMYHMHBIL OT
ApPYroii ¢ MCTONb30BAHMEM IIPSIMBIX W3MEPeHHH (3aBHCHMOCTH IIyTH
PaBHOMEPHO [BIXKYIIErocs Tejla OT BPEMEHM BMXEHHS TeJa, CHIIbI
TPEeHHUs CKOJIBKEHHMS OT Beca Tela, KauecTBa 00paboTKH MIOBEPXHOCTEN Te
¥ HEe3aBUCHUMOCTH CHJIbI TPEHHS OT ILJIOIIAJAH CONTPUKOCHOBEHUS TEJI, CUJIbI
YHPYTOCTH OT YAJMHEHUs MPYXKHHbI, BHITAJIKHBAIOLIEH CHIIBI OT 00BEMa
IOrpyKEHHON YacTH Teja U OT IJIOTHOCTH JKHIKOCTH, €€ He3aBUCHMOCTH
OT MJIOTHOCTH TeJja, OT MIyOHHBI, Ha KOTOPYIO MOTPYXKEHO TeJO, yCIOBUi
rJjiaBaHus TCJI, yCJIOBI/Iﬁ PaBHOBECHSI pprdara Hu 6J'IOKOB), y4acTBOBaTh B
[UIAaHUPOBAHMH Y4eGHOro HCCNENOBaHMS, COOMpaTh YCTaHOBKY H
BBITIOJIHATE M3MEpPEHHUs, Cliefysl MpeUIOKEHHOMY IUIaHy, (UKCHpOBATh
pe3ybTaThl MOJY4YeHHON 3aBUCHUMOCTH (GHM3UYECKHMX BEIHWYMH B BHIC



NpeIOKEHHBIX TaOIHIl U rpadMKOB, JeNaTh BBIBOIBI IO pE3yJbTaTam
UCCJIEJOBaHU;

IIPOBOJUTH KOCBEHHBIE H3MEPEeHHS (HU3MYECKMX BENWYMH (IIOTHOCTH
BElIECTBA JKUAKOCTH M TBEPIAOro Tejla, CUjIa TPEHHS CKOJIbKEHU,
JaBleHHe BO3JyXa, BBITAJIKMBAIOLIAs  CUIa, [EUCTBYIOINAs  Ha
OTPYKEHHOE B JKHAKOCTH TeNO, KOI(P(OUIMEHT MOJIE3HOTOo JAeHCTBHUSA
MPOCTHIX MEXaHU3MOB), CIedysl TpPEIOKEHHOH HHCTPYKIWH: TpH
BBIIIOJHEHMH M3MEPEHUI coOHpaTh SKCIIEPHUMEHTAIbHYIO YCTaHOBKY H
BBIYHMCIISATH 3HAU€HUE UCKOMOM BEJIUYHHBI,

COGJIFONATH TPABHUJIA TEXHUKK G€30IIaCHOCTH IIPH paboTe ¢ 1abopaTopHBIM
000pyI0BaHKEM;

yKa3bIBaTh TPHHIMIBI IeHCTBUS NPUOOPOB M TEXHMYECKHX yCTPOHCTB!
BEChl, TEPMOMETp, JMHAMOMETD, COOOIIAIOIIMECcs COCyabl, Oapomerp,
phIYar, MOABUKHBIM 1 HETOIBHKHBIN OJIOK, HAKJIOHHAs TIJIOCKOCTb;
XapaKTepu3oBaTh MPUHLMIBI JeHCTBUS M3YYEHHBIX [PHOOPOB M
TeXHHYECKHX YCTPOHWCTB C OIOpOH Ha MX ONMHMCaHHs (B TOM HYHCIIE:
MOJUIATIHUKY, YCTPOMCTBO BOZONPOBOJA, T'MAPABIMYECKUH Ipecc,
MaHOMETp, BLICOTOMED, MOPIIHEBOI HACOC, ApEOMETP), UCIIOIE3Ysl 3HAHUA
0 cBOMcTBax (PU3MUECKUX SBIECHHNA M HEOOXOIMMbIE (PU3UYECKUE 3aKOHBI
1 3aKOHOMEPHOCTH;

NPUBOAWTH  TIpEMepbl  (HAXOXMTh WH(OPMANMIO O  MpUMepax)
IPaKTHYECKOTO HCIOJIb30BaHUs (DU3WYECKMX 3HAHWH B IOBCEIHEBHOM
JKU3HU [T obecriedeHns: 6e30MacHOCTH TpH OOpalleHuH ¢ NpudopamMu U
TeXHHYECKHMH YCTPOWCTBAMH, COXpaHEHHs 3J0pOBbS M COOJIOACHHUS
HOPM 5KOJIOTHYECKOTO MTOBEJIEHHs B OKPYIKAOLIeH Cpeie;

OCYILIECTBIATh OTOOp HCTOYHHKOB HHGpopmanmu B MHTepHeTe B
COOTBETCTBUU C 3aJaHHBIM MTOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOILUXCS
3HAHWM M IyTéM CpaBHEHUS pPA3IU4YHBIX HCTOYHMKOB BBIACIATH
MHGMOpPMALIMIO, KOTOpasi SBISETCS MPOTHBOPEYMBOM HIIM MOXKET OBITH
HEJIOCTOBEPHOU;

MCIIONB30BaTh NPHU BBIMOJHEHNH y4eOHBIX 3aJaHWH Hay4YHO-TIOMYJISAPHYIO
nuTeparypy  (GHU3UYECKOTO  COJEepXKaHWs, CIPaBOYHbIE MaTEepHalE,
pecypcbl ceti MIHTepHeT, BlaJieTh NPUEMaMH KOHCIIEKTHPOBAHMS TEKCTa,
npeobpa3zoBaHst HHGOPMaLUK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE NMHChbMEHHbIE U YCTHBIE COOOIIEHHs Ha
OCHOBE 2—3 MCTOYHHMKOB MHGOpMAIUK (PHU3UYECKOrO COASpIKaHUs, B TOM
quciie MyOMUYHO Jenarh KpaTKHe COOOLICHMsI O pe3ylbTaTaX IPOEKTOB
UMM y4eOHBIX KCCIEJOBaHUM, IIPH OTOM TIPaMOTHO MCIOJIB30BATH



W3ydeHHbI TIOHSATWUHHBIA ammapaT Kypca (U3HKH, CONPOBOXIATh
BBICTYIUIEHUE NIPE3CHTALIMEN;

IpH BBINOJHEHMH y4eOHBIX MPOEKTOB M HCCIEJOBaHMH pacrpenessiTh
00SI3aHHOCTM B TIpyIllie B COOTBETCTBHH C IIOCTaBICHHBIMH 3aJadaMH,
ClIENUTh 3a BBHINOJHEHHWEM IUIAaHA JEHCTBHUM, aJeKBATHO OIEHHMBATbH
COOCTBEHHBIH  BKJaJ B  JEATEIbHOCTH  TPYMIbI,  BbICTpanUBaTh
KOMMYHHKATUBHOE B3aHMOJIECHCTBHE, YUUThIBas MHEHUE OKPYXKAIOIIMX.

K kxoHily 00ydeHus B 8 kjiacce NpeIMETHbIE PE3YJIbTAaThl HA 6a30BOM ypOBHE
JIOJKHBI OTPaXkaTh cOPMUPOBAHHOCTh Y 00y4arOIMXCsl yMEHUM:

WCIOJIB30BATh MOHATHSA: Macca U pasMepbl MOJIEKYJI, TEIJIOBOE IBUKCHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHUS BELECTBA, KPUCTAINICCKHE U
amMop(HbIe TeNla, HACHILIEHHBIA | HEHACBIIEHHBIA Map, BIIAXHOCTb
BO3/yXa, TeMIlepaTypa, BHYTPEHHSs OJHEprus, TEIUIOBOM JIBUIaTENb,
3J€MEHTAPHBIHM 3JIeKTPUYECKUH 3apsifl, dNEeKTPUIECKOe MoJIe, IPOBOTHUKA
U IUDJIEKTPUKHU, TIOCTOSIHHBIN SIIEKTPUYECKUI TOK, MAarHUTHOE TIOJIE;
pasnuuarh SBIEHHs (TEMIOBOE paCIIMpEHME M CHXKaTue, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHHWE, KalWUIAPHBIE SBJICHUS, UCTIApCHUE,
KOHIEHcAlMsl, IJIaBJIe€HWe, KpHCTaJNIM3anus (oTBepAeBaHKE), KHIICHHUE,
Temnionepeaayda (TeTI0MpPOBOAHOCTH, KOHBEKIIMS, U3JIy4eHue),
3NIEKTpHU3aLUs Tell, B3aMMOJECHCTBUE 3apsA/IOB, JNEUCTBHUS DJIEKTPUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHUE, B3aMMOJICCTBUE MArHUTOB, JEWCTBHE
MArHUTHOTO I10JIs Ha TIPOBOJAHUK C TOKOM, 3JIEKTPOMAarHuTHasA WHTY KIS )
10 OIHCAHUIO MX XapaKTepHBIX CBOMCTB ¥ Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIUX TaHHOE PU3NYECKOE SBICHHE,

pacro3HaBaTh INPOsBIEHHE  HM3YyYEHHBIX ¢u3ruecKuX SBICHHA B
OKpY’KaloIlleM MHpE, B TOM YHCIE ¢Gusuueckue sBIEHHUS B IPUPOIE:
TIOBEPXHOCTHOE HATSDKEHME U KanWUIApHBIE SBICHMS B IPHPOZC,
KPHCTAUIBl B IIPHUPOJE, H3IIyYCHHE ConHua, 3aMep3aHHe BOJOEMOB,
MOpcKHe Gpu3bl, 00pa3oBaHKE POChL, TyMaHa, HHEs, CHera, SJICKTPUIeCKUe
ABJIeHUS B aTMocdepe, 3JIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHWTHOC
noe 3eMiM, Apei( TMONOCOB, POJIb MArHUTHOTO MOJA Ui JKU3HM Ha
3emile, MONSPHOE CUSIHUE, TIPH STOM MEPEBOIUTH NIPAKTUYECKYIO 3a1ady B
y4eOHYyI0, BBIIENATH CYLICCTBEHHBIC cBoiicTBa (NpHU3HAKU) (QHU3HUYECKUX
SIBJICHUM,

OIKCHIBATH W3yUEHHBIE CBOWCTBA TeNl M (PU3NYECKUE SBICHHUS, UCTIONb3Y S
du3nueckue BeIMYUHbI (TeMIepaTypa, BHYTPCHHsS OHEPIrusl, KOIHIeCTBO
TEIUIOTHI, YyJelbHas TeIUIOEMKOCTh BEIUECTBa, YJACNIbHas TEIUIOoTa
IUIaBlieHHs, yJAejdbHas TeIuloTa INapooOpa3oBaHMs, YyHelbHAs TEIUIOTa
CropaHMsi TOIUIMBA, KO3 HULUHEHT IOJIEe3HOr0o NeUCTBUS TEIUIOBOM



MAlllWHBI, OTHOCUTENbHAS BJAKHOCTH BO3IyXa, JJIEKTPHYECKHH 3apsl,
CUlla TOKa, JJIEKTPUYECKOe HalpsDKeHHE, CONPOTUBICHHE IMPOBOJAHMKA,
yIenpHOe  CONPOTHBIICHHE  BELIECTBA, pabota ¥  MOIIHOCTb
3JE€KTPUYECKOTO TOKAa), IIPH  OMNHUCAaHWU  TPAaBUIBHO  TPAKTOBATh
(GU3MIECKUI CMBIC] MCIIOJIb3YEMbIX BEIIMYMH, 0003HaYeHUss U €IUHHUILIbI
(GU3MUECKUX BENMYHH, HAXOAUTh (OPMYIBI, CBA3BIBAIOLINE JaHHYIO
(Gu3MyYecKyl0 BEeIMYMHY C [PYTMMH BeJIMYMHAMH, CTPOUTH rpaduKu
M3y4EHHBIX 3aBUCUMOCTEN (QPU3UYECKHUX BEIUYMH,;

XapaKTepu30BaTh CBOMCTBA Tel, (HU3MYeCKHe SABJICHMA K IMPOLECCHI
UCITIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUH
CTPOEHHMsI BEIleCTBa, NPUHLHUII CYNEeprO3UIINN nosieii (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHHs 3apsja, 3aKoH OMa Juisl y4qacTka LelH, 3aKOH
Jxoyns—JleHia, 3aKOH COXPaHEHHWs OHEpPruu, IpH 3TOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3allUChIBATh €0 MaTeMaTHICCKOE
BBIPQ)XECHHUE;

OOBSCHATH (HM3MYECKHE INPOLECChl M CBOWMCTBA Te€l, B TOM HHUCIC U B
KOHTEKCTE CUTYyallMii MPaKTUKOOPHEHTHPOBAHHOIO XapakTepa: BbIABJIATL
NIPUYMHHOCIIECTBEHHbIE CBA3H, CTPOUTH OOBSCHEHHE U3 1-2 oru4ecKkux
IaroB ¢ OMOpoi Ha 1-2 HM3yYeHHBIX CBOMCTBA (PU3UYECKHX SIBJICHUH,
GU3HNIECKHUX 3aKOHOB HJIH 3aKOHOMEPHOCTEH;

pemaTh pacuyéTHble 3aaud B 2-3 JICGHCTBUS, HCIOIB3YS 3aKOHBI H
dopMyIibl, cBs3bIBafolIMe (u3MYECKHe BEIMYMHBI: HA OCHOBE aHAM3a
YCNIOBHsl 3a[a4d 3alMChIBaTh KPATKOe YCJIOBHE, BBIABIATH HEJOCTATOK
JAHHBIX JUIs pelleHHs 3a/aud, BBIOMpPATh 3aKOHBl U  (QOPMYJIB,
HeOOXOAMMbIe IS €€ pellleHHs, IPOBOAUTH pacu€Tbl M CpaBHUBAThb
TOJIy4eHHO€E 3HauYeHHe (HU3MUECKON BETHIMHBI C M3BECTHBIMU JaHHBIMH,;
pacmo3HaBaTh MpoOJEMbl, KOTOpble MOXHO PpEIIHTh IpU TOMOIIHA
(GU3AIECKUX METOZOB, HCIONb3ys ONKMCAHHE HCCIEN0BaHWs, BBIACIATH
NpoBepseMOe  IPEANOoNoKEHHe, OLEHWBATh MPaBUJIBHOCTD MOPANKA
IIpOBEIEHHsI UCCIIEIOBAHMS, 1e/1aTh BBIBOJBI,

MPOBOIMTH OMNbBITHI 1[0 HAOMIOAEHUIO  (HPU3HIECKHX SIBJICHUH WK
(pu3MIecKuX CBOUCTB TeJ (KanWUIspHbIe SBI€HHUS, 3aBUCHMOCTD JIaBJICHUA
BO3/IyXa OT ero o0b&Ma, TeMIepaTyphbl, CKOPOCTH MNpOIecca OCTBIBAHHS U
HArpeBaHMs NPY M3Iy4EHHHM OT LBETA H3IydarolleH (TrorsonIaroIe)
TIOBEPXHOCTH, CKOPOCTb MCIapeHHsi BOJbI OT TeMIEpaTypbl XKUAKOCTH H
riomaiau eeé IMOBEPXHOCTH, JJICKTpHU3alusi TeEJ u B3aHMOI[eﬁCTBHe
SJIEKTPUYECKUX 3apsifioB, B3aUMOJEHCTBHE IIOCTOSIHHBIX ~MAarHUTOB,
BH3ya/lH3alisl MAarHUTHBIX IIOJIEH IIOCTOSHHBIX MAarHUTOB, JeHCTBUS
MAarHATHOTO TIOJIS Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHura,



CBOMCTBA DJIEKTPOJBUIraTells [OCTOSHHOTO TOKa): (opMyJInpoBaTh
TpoBepseMbIe TPEATIONOKEH)s!, COOMPATh YCTAHOBKY M3 IPE/UIOXKCHHOTO
060py10BaHKsl, ONUCHIBATH X0/ ONBITA K (OPMYIHPOBATH BHIBO/IBL;
BHIMIOJHATE  IpsMble  U3MEPEHHs  TeMIIepaTypkl, OTHOCHUTEJIBHON
BIIQXXHOCTM BO3/yXa, CHJIbl TOKa, HAMNpsSHKeHHUs C HCIOIb30BaHNCM
AHAJIOTOBBIX NPHOOPOB ¥ JATYUKOB (M3HYECKHX BEIUYHMH, CPAaBHHUBATH
pe3ybTaThl K3MEpeHHH ¢ yu4€ToM 3a/laHHOH a0COJIFOTHOM IMOTPEIIHOCTH;
IIPOBOIMTh MCCIIE0OBAHHE 3aBUCHMMOCTH O/{HOM Gbu3UYeCKOi BEIMYUHBI OT
Ipyrofi ¢  HCIOIB30BAHHEM MPSMBIX  H3MEpPEeHHH (3aBUCUMOCTH
CONPOTHBJIEHHS TNPOBOJHHKA OT €ro JUIMHBI, IUIOIIAIH TONepedHOro
CeyeHUs U yAeJIbHOTO CONPOTHBIIEHHUS BEIlECTBA IPOBOIHMKA, CUJIBI TOKA,
MOyLIero dYepe3 MPOBOJHMK, OT HANpsKEHMA Ha  MPOBOIHHKE,
MCCIIeIOBAHME  TOCIENOBATENFHOIO M Iapajle]bHOr0  COeANHEeHUH
NPOBOJHUKOB): IUIAHKPOBATh HCCJICI0BaHHUE, cobupaTh YCTAHOBKY H
BBITIONHATD W3MEPEHHs, Clefys MNpeIOKEHHOMY IIaHy, (QHKCHPOBATh
pe3yJibTaThl IOJNYYEHHOM 3aBUCHMOCTH B BHIC TaONUI] U TPapHKOB,
nenaTh BBIBOBI 110 Pe3yIbTaTaM MCCIICIOBaHuUsA;

IPOBOJIUTH KOCBEHHbIE H3MepeHus (U3UYECKUX BEIMNH (ynenbHas
TeIIOSMKOCTh  BEIECTBA, CONPOTHBIEHME IMPOBOJHMKA, pabora H
MOIIHOCTh 3JEKTPHYECKOr0 TOKA): ILUIAHMPOBaTh H3MEPEHHS, cobuparb
SKCIIEPHMEHTAIbHYI0 YCTaHOBKY, CIelys TpelIOXKeHHOH MHCTPYKIHH, U
BBIYMCJISATH 3HAUCHUE BEJTUMYUHBI;

COBIOIATh [IPaBHJIa TEXHUKH Ge30M1acHOCTH IpU paboTe ¢ 1abopaTopHBIM
000pyJOBaHUEM;

XapaKTepu30BaTh MPUHLUINBI  IEUCTBUS  U3YHYCHHBIX npubOpoB U
TEXHMYECKHX YCTPOMCTB C ONOpOM Ha MX ONUcaHus (B TOM HHCIE:
cHCTeMa OTOIUIEHMS JOMOB, TMIPOMETp, MapoBas TypOuHA, aMIepMeTp,
BOJIBTMETP, CYETUHUK DIIEKTPHYECKOW OSHEPTUH, DJIEKTPOOCBETUTEIBHBIC
puOOpkI, HarpeBaTebHbIe dIEKTPONPUOOPSI (mpuMepsl), dIEKTPUYECKHUE
NpeNOXPaHHUTEINH, SIEKTPOMArHuT, SJIEKTPOIBUIaTENb MOCTOSHHOIO TOKa),
MCIIONB3YS 3HAHMS O CBOMCTBAxX (M3MYECKUX SBICHUH H HEO0OXOIUMBIE
du3znyecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIe TEXHMYECKHE YCTPOHCTBA M W3MEPUTENLHBIC
npubopsl IO CXeMaM M CXEMaTHYHbIM pHCYyHKaM (OKMIKOCTHBIN
TEPMOMETP, TEPMOC, NMCHXPOMETP, THTPOMETP, ABHUIaTeb BHYTPEHHETO
CTOpaHHusi, DJIEKTPOCKOI, PEOCTaT), COCTABIISATH CXEMBI 3JIEKTPUIECKHX
Herneil ¢ mociieoBaTeIbHbIM U MapajljieJbHbIM COSAMHEHUEM JJIEMCHTOB,
pasiuyasi yCIOBHbIE 0003HaYEHHMs IIEMEHTOB JJIEKTPHUIECKUX Lenem;



MPUBOAUTE ~ NpPHUMEpbl  (HAXOAWTh  MHGOpMALMIO O npuMepax)
IPAKTHYECKOrO HCIOJIB30BaHUs (QU3MUECKUX 3HAHWH B IIOBCEJHEBHOM
JKU3HH JUIS 0becrieueHns 0e30MacHOCTH pH OOpalleHuH ¢ NpUOOpaMy U
TeXHHYEeCKMMH YCTPOMCTBAMH, COXDaHEHHs 3J0POBbSl U COOMOICHHS
HOPM 5KOJIOTHYECKOTO [IOBEJICHHS B OKPYKAIOLIeH CPe/e;

OCYILIECTBIATh IOMCK HMHGOpMaiuu (U3UYECKOTo COACpKaHUA B
UHTepHeTe, Ha OCHOBE MMEIOIIMXCS 3HAHWM W TyTEM CpaBHCHHSA
JOTOJHUTEIBHBIX ~ MCTOYHMKOB — BBIIENATh ~ MH(GOpPMAIMIO,  KOTOpas
SBIISIETCS IPOTHBOPEYMBON HIIM MOXKET ObITh HEJOCTOBEPHOH;
WCIIONB30BaTh TIPU BBITNOJIHEHHH y4eOHBIX 3a[aHiil Hay4HO-TIOMYIISIPHYIO
nuTepaTypy  (M3MYECKOro COIepKaHWs, CIpaBOYHbIE —MaTepUalbl,
pecypchl cetd VIHTepHeT, BIaleTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpa3oBanus HHGOPMAIIUHU U3 OJHON 3HAKOBOH CUCTEMBI B IPYTYIO;
cO3/aBaTh COOCTBEHHbIE MHChMEHHBIE U KDATKHE YCTHBIE COOOIICHHMS,
0000mas WHGOPMAIMIO M3 HECKOJbKHX HCTOYHHKOB bu3nIECKOro
COIepXaHHWs, B TOM 4YHCIe MyOJMYHO TIPEJICTABIATH Pe3yJIbTaThl
IPOEKTHOM WM MCCIEOBATENbCKON JESATEIPHOCTH, TPH 3TOM IPaMOTHO
MCTIONB30BaTh W3yYeHHBIH MOHATHHHBIN ammapar Kypca (QU3HKY,
CONIPOBOXIATh BBICTYIUIEHHE NPE3eHTALUCH;

IpH BBINONHEHMM y4YeOHBIX HPOEKTOB M HCCICAOBaHUM bU3NYECKUX
TIPOIIECCOB  paclpelelsTh OOA3aHHOCTH B Tpymne B COOTBETCTBUM C
[TOCTABJICHHBIMH 3a/1a4aMH, CJIeJIUTh 3a BBITIOJIHEHHEM IIaHa JeHCTBUH U
KOPPeKTHPOBaTh €ro, aJeKBaTHO OLEHHBAaTh COOCTBEHHBIM BKJIAl B
JNIeATebHOCTD TPYIIIIBI, BEICTPAMBATH KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
TIPOSIBIIsis TOTOBHOCTh pa3pelaTb KOHQIAKTEL.

K koHIy o6ydeHHs B 9 Kjacce PeIMETHbIE Pe3yJIbTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD y 00YUarOLIMXCS Y MEHH:

UCTIOJIH30BAaTh IIOHATHS: CUCTeMa OTCY€Ta, MarepualbHas TOUYKa,
TpaeKTOpHs, OTHOCHTEIBHOCTh MEXaHMYECKOTO JIBHKEHHS, AepopMaius
(ympyras, TiacTHdeckas), TpPeHHe, [EHTPOCTPEMUTENIBHOE YCKOpeHHE,
HEBECOMOCTb M IIEPETPY3KH, LEHTP TSIKECTH, aOCONOTHO TBEPAOE TEIIO,
LEHTp TSHKECTH TBEPIOTO TeNa, PaBHOBECHE, MEXaHUYECKHe KoleOaHus U
BOJHBI, 3ByK, MH(pa3sByK H YJIbTPa3sBYK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJIa 3JeKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTD,
CIIEKTpBl MCITyCKaHHs ¥ MOINOIIeHHUs, anb(a, OeTa- U raMMa-u3irydeHus,
WU30TOIIBI, Si/IepHAsi SHEPIeTHKA,

pasnuyaTh sABJeHHs (PaBHOMEPHOE M HEPaBHOMEPHOE INPSIMOJHHEHHOe
JBWKEHHe, PaBHOYCKOPEHHOe MPSIMONIMHENHHOe JBHXXEHHE, CBOOOIHOE
najeHye Tell, pABHOMEPHOE JBIKEHHE [0 OKPYXKHOCTH, B3aUMOJCHCTBHE



TeN, peakTHBHOE JBIKeHHe, KonebaTenbHOe JBHKEHHE (3aTyXaiollue U
BBIHYKJICHHBIE KOJIeOaHHsl), PE3OHAHC, BOJIHOBOE JBHIKEHUE, OTPAKCHUE
3ByKa, NPAMOJIMHEHHOE pPaclpoCTpaHeHHe, OTPAXKEHWE M MPEIOMIICHHE
CBeTa, MOJIHOE BHYTPEHHEE OTPa)KEHHEe CBETa, Pa3ioKeHue Oeoro cBera B
COEKTp M CIIOXKCHHE CIEKTpalbHBIX IBETOB, JMCIEPCHUS  CBETa,
eCTeCTBEHHAs PaJMOAKTHBHOCTH, BOSHMKHOBEHME JIHHEHYATOro CIEKTpa
M3ITydeHHs) TI0 OIMCAHHIO HX XapaKTePHBIX CBOUCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIMX JaHHOE (PU3HYECKOE SBICHHE;

pacIio3HAaBaTh TNPOSBIEHHE M3YYEHHBIX  (U3MYECKHX SBJICHUA B
okpyXkaroiieM Mupe (B TOM umcie (u3H4YecKue sBIEHWs B NPHPOAC:
IIPHJIMBBI U OTJIMBBI, ABIKEHHE MIaHeT COMHEYHON CUCTEMbI, PEaKTHBHOE
NBWKEHHE JKMBBIX OpraHU3MOB, BOCIPHSTHE 3BYKOB JKMBOTHbBIMH,
3eMIIETPSICEHHME, CEWCMHMYECKME BOJIHBI, ILyHaMM, O5Xo0, LBeTa Tell,
ONTHYECKHE SIBICHUS B NPHUpOJE, OUONIOTHMYECKOe [eHCTBUE BHIMMOTO,
yIBTPa(HONETOBOrO U  PEHTTEHOBCKOTO — H3JIy4YeHWH, €CTECTBEHHBIN
paJIMOaKTUBHBIN (OH, KOCMHYECKHME JIy4d, PaJMOaKTUBHOE H3IyHeHHE
NPUPOJHBIX MHUHEpATOB, JAEHCTBME pPaIMOAKTUBHBIX M3Iy4YeHHH Ha
OpraHM3M 4YejoBeKa), MPH 3TOM IEpeBOJUTh NPaKTHYECKYIO 3ajady B
y4eOHy0, BBIIEISTh CyLIECTBEHHbIE CBOWCTBA (mpu3HaKu) (PU3NIECKUX
SIBJICHUH;

OMKCHIBATh M3y4YEHHBIE CBOMCTBA Tel U (QU3UYECKUE SBICHHUS, HCIIONIB3YS
dusudeckue BeNMYHHBI (CPelHAS M MIHOBEHHas CKOPOCTb Teja IpH
HEpPaBHOMEDPHOM JBIKEHHHU, YCKOPEHHWe, TepeMelleHHe, MyTbh, yrJioBas
CKOpPOCTh, CHJIa TPEHHMS, CHJIa YNPYIOCTH, CHJIA TSIKECTH, yCKOPCHHE
CBOOOMHOrO TAaieHWs, BEC Tella, HMILYJbC Tella, HMITYJIbC CHIIBI,
MexaHudeckas paboTa W MOINHOCTh, IIOTEHIMajbHas OSHEpPrus Telna,
[IOAHATOr0 HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHIHUANbHAs SHEPIHsl CXKATOU
NpY>XHHBI, KHHETHYECKasi JHEeprus, IOJHas MeXaHWU4YecKas OSHeprus,
MepUoJ] U 4acToTa KolieOaHuM|, 1JIMHA BOJIHBI, FPOMKOCTb 3ByKa M BbICOTA
TOHA, CKOPOCTb CBETa, [0Ka3aTeNb MPeJIOMIEHUS CPellbl), IPH ONUCAHUH
NPaBUIbHO TPAKTOBaTh (U3MYECKMH CMBIC] HCIIOIb3yEMbIX BEIMYHH,
0603HaYeHNs] ¥ eNUHHIBI (DU3UYECKMX BEIWYUH, HAXOAUTh (HOPMYIIBL,
CBSI3BIBAIONIME JaHHYIO (H3UYECKYIO BEIMYUHY C IPYTHMMH BeIMYHHAMM,
CTPOUTH TpadMKU U3y4IEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETHIMH;
XapaKTEpU30BaTh CBOMCTBA Tel, (U3WYECKHe SBICHHA M MPOLECCH,
WICTIONB3ysl 3aKOH COXpaHEeHHs SHEePrHu, 3aKOH BCEMUPHOIO TSATOTEHHS,
NPUHLMN CYTEpro3WIMK CHJI, NPHHIMI OTHOocuTenbHOCTH [anmunes,
3aKOHbI HBIOTOHA, 3aKOH COXPaHEHHUS WMITYJIbCa, 3aKOHBI OTPAXCHHSA H
npeJoMJIeHHs CBETA, 3aKOHBI COXPAHEHHs 3apsiIOBOIO U MacCOBOr0 YHCe



MpY SIAEPHBIX PEaKUMsX, MPU STOM JlaBaTh CJIOBECHYIO bopMyIIUPOBKY
3aKOHA ¥ 3allUChIBATh €r0 MAaTEeMATHYECKOE BBIPAXKEHUE,

00BICHATh (hM3MYECKHe TPOLECCHl W CBOMCTBAa TEN, B TOM HHCIE U B
KOHTEKCTE CHUTyalluil MPaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYHUHHO-CIIEACTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHHE U3 2-3 JIOTHYECKHX
IaroB ¢ OMOpoil Ha 2-3 M3y4eHHBIX CBOMCTBA (H3HYECKHX SIBIIEHUH,
QU3MYIECKHX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacdyéTHble 3ajaud (ONMHMpAOIIMEcs Ha CHUCTeMy U3 2-3
ypaBHEHHMI1), UCIIONB3YS 3aKOHbI U (OPMYIIBI, CBA3BIBAOLIIE buznyecKue
BeIMYMHBLI: HAa OCHOBE aHalM3a YyCJIOBUS 3aJadd 3alliChIBaTh KpPaTKOe
yCIIOBHE, BBISBISATH HEIOCTAIOIIME MM M30BITOUHbIE NAHHBIC, BBIOMpATh
3aKOHBI M (pOPMYJIbI, HEOOXOMMMBIE ISl PEIICHHMs, IPOBOUTD pacuéTsl U
OLIEHUBATh PEAJTUCTUYHOCTH IIOJyYEHHOro  3Ha4YCHHS buznyecKou
BEJIUYUHBI;

pacro3HaBaTh MPOOIEMBI, KOTOpble MOXHO pEUIMTh IIpH IOMOIIH
(QH3MYECKUX METOJOB, HCIOJIb3ys ONMCAHWE HCCIIENOBaHMs, BBIACIATE
poBepsieMoe  MPEATOJIOKEHHE, OLCHUBATh IMPABUJIBHOCTE  IOPALKA
MPOBEIEHHsT  UCCIEJIOBaHHsA, [elaTh  BbIBOIbBI, ~MHTCPIPETHPOBATH
pe3yJibTaThl HAOIOEHHI 1 OTIBITOB;

IPOBOJUTL OMBITHl 110 HAOMONEHHIO (PU3HIECKHX SBJICHUN WIH
(u3HUecCKUX CBOMCTB Ten (M3ydeHHe BToporo 3akoHa HblOTOHaA, 3aKOHA
COXpaHeHHs JHEPrHH, 3aBHCHMOCTh MEpHOia KOJIEeOaHHH NpPYXMHHOIO
MasiTHUKa OT Macchl Ipy3a U JKECTKOCTH IMPYXXHUHBI M HE3aBUCHMOCTB OT
aMILTATY bl MaJIbIX KOJIeOaHUH, MPAMOIMHENHOE PACIIPOCTPaHEHHE CBETA,
pa3oXKeHHe Gesoro CBeTa B CIIEKTP, M3yYeHHe CBOMCTB H300paXeHHs B
IUVIOCKOM 3€pKajie W CBOMCTB H300paXeHHs MpeAMeTa B cobuparoei
NUH3e, HAGIIONEHHe CIUIONIHBIX M JMHEWYaThIX CIEKTPOB H3IydYeHHs):
CaMOCTOSITENIbHO COOUpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
obopynoBaHUs, OMKMCHIBATh  XOA  ONbITa M  €ro  pe3yJbTarsl,
(bopMyTUpOBaTh BBIBOIBI,

TIPOBOJUTH MPU HEOOXOJUMOCTH CEPHIO MPAMBIX W3MEPEHUH, ONpeaeIiss
cpelHee 3HAYeHWE H3MepseMOl BelW4YMHBI ((QOKYCHOE pacCTOSHHE
cobuparomeit NHMH3bI), OGOCHOBBIBATH BBIOOp CIOCOOA H3MEPEHHs
(M3MepHUTETBHOTO IPUOOPA);

MPOBOJUTL HCCJIEJOBaHHE 3aBHCHMOCTEH (M3UYECKHMX BEIMYMH C
MCIIOJIb30BAaHMEM INPSAMBIX H3MEpeHHH (3aBHCHMOCTH IyTH OT BPEMEHM
IPY PABHOYCKOPEHHOM [BIDKEHHHM 0e3 HavalbHOW CKOPOCTH, Tepuoa
KoJieO0aHuii MaTEMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yIa OTpaXkeHWs CBETa OT yIJa MajleHus W yria MpejoMIICHUs OT yria



MafeHus): IUIAHKPOBAaTh HCCIIENIOBaHWE, CaMOCTOATENBHO cobuparb
YCTAHOBKY, ()MKCHPOBATh pe3yNbTaTbl IONyYeHHOHW  3aBUCHMOCTH
du3MUeCKMX BeNMYMH B BUAE Tabiuu W rpauKoB, NenaTh BBIBOIBI 11O
pe3yJibTaTaM UCCIIeI0BaHUS;

IPOBOIMTH KOCBEHHBIE H3MEPEHHs (PU3MYECKHX BEJIMYHH (cpenHss
CKOPOCTh M YCKOPEHHME Tejla MpH pPaBHOYCKOPEHHOM [JBHIKCHHH,
yCKOpeHHe CBOOOJHOTO MaJeHus, KECTKOCTH MPYHKHHEL K03 urmeHT
TpeHHs CKOJIb)KEHHs, MeXaHW4eckas paboTa M MOUIHOCTb, HacToTa M
mepuosi KojieOaHWii MaTeMaTHYeCKOro U MPYXKUHHOrO  MAsTHHKOB,
ONTMUecKas CWia COOMpalolleil JIMH3BL, PaJMOAKTUBHBIH ¢boH):
[IAaHUPOBATh M3MEPEeHHs, COOMpaTh JKCIIEPUMEHTANbHYIO YCTaHOBKY H
BBITIOJIHSTH U3MEpEHHMs], CeIysl NPeATOKEHHON HHCTPYKIMH, BBIYUCIIATH
3HaueHHe BeJMYMHBI M aHATU3UPOBATH MOIyYCHHbIE Pe3yJIbTaThl C yIETOM
3aJJaHHOM MOIPEIIHOCTH NU3MEPEHHH;

COBIOATH TPABUJIA TEXHUKK 0€30I1aCHOCTH TP paboTe ¢ 1a00paTOPHBIM
000pyJOBaHHUEM;

pasIHyaTh OCHOBHblE IPH3HAKM H3YYEHHBIX (QU3UIECKHX MOJIeJIeH:
MaTepuanbHas TOYKa, aOCOMIOTHO TBEPJOE TENO, TOYEHUHBIH HCTOYHHK
cBeTa, NIyd, TOHKas IIMH3a, MJAHEeTapHas MOJeb aToMa, HyKJIOHHasd
MOJIeJIb aTOMHOTO S/Ipa;

XapaKTepW30BaTh NPHHIMIBI  JCWCTBUS  H3Y4EHHBIX npubopoB U
TEXHMYECKAX YCTPOMCTB C ONOpOM Ha MX ONUCaHus (B TOM UMCIE:
CIIUIOMETP, NATYUKH [OJIOXKEHHs, PACCTOSHUS M YCKOPEHMs, pakera,
9XOJIOT, OYKM, IepucKomn, ¢oroannapar, ONTHYECKHE CBETOBOJDI,
CIIEKTPOCKOII, J03UMeTp, Kamepa BHibcOHa), HCIONB3ys 3HAHHA O
cBOMCTBax (M3MYECKUX ABIEHAH M  HeoOXomumble — (QH3MUECKHUE
3aKOHOMEPHOCTH;

MCITIOJIB30BATh CXEMbI U CXEMAaTHYHbIE PUCYHKH H3Yy4YEHHBIX TEXHHYECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPHOOPOB M TEXHOJIOIMYECKHMX MPOLECCOB
NpU pelIeHUH Yy4eOHO-TPAKTUYECKMX 3a1ad, ONTHYECKHE CXEMBI Ui
IOCTPOEHHUS H300paKEHHH B IIIOCKOM 3epKajle i COOUparoIeH THH3E;
NPUBOAMTH  [pPUMephl  (HAaxoauTh  MHQOpMAIHMIO O npuMepax)
[IPAKTHYECKOTO HCMOJb30BaHNs (DU3UYECKHX 3HAHWUH B IOBCEIHEBHOM
YKH3HHU 1718 obecriedeHus: 6e30MacHOCTH MPU OOpallleH|y ¢ mprubopamu U
TEXHUYECKAMH YCTPOMCTBAMH, COXpAHEHHs 310pOBbS M COOIIOJCHHS
HOPM 3KOJIOTMYECKOTO MOBEJIEHHS B OKPYIKAIOIIEeH Cpejie;

OCYIIECTBIATh TOWUCK HHGOpMalMK —(HU3UYSCKOTO  COAEpXKaHHi B
VIHTepHeTe, CAMOCTOSTENIBHO (POPMyYNIHMpPYsi IOMCKOBBIH 3aMpoC, HAXOAUTH




IIyTH ONpe/esIeHns AOCTOBEPHOCTH MOy 4eHHOH HH(OPMALMK Ha OCHOBE
UMEFOIITUXCS 3HAHUH U TOTIOJIHUTENBHBIX HCTOYHUKOB;

MCIIOJIB30BATh TIPU BBITIOJHEHUH Y4eOHBIX 3a/aHHi HAy4HO-TIOMYJIAPHYIO
UTEpaTypy ~ (HM3MUECKOro  COIEp)KaHHs, CIPaBOYHbIE — MaTepHalbl,
pecypchl ceTd VIHTepHeT, BlafeTh NpHEMaMK KOHCIIEKTHPOBAHHA TEKCTA,
npeoOpa3oBaHys HHQOPMALMK U3 OJHON 3HAKOBOH CHCTEMBI B IPYTYIO;
cO371aBaTh COOCTBEHHBIE MUCHMEHHbIE U YCTHbIE COOOIICHMS Ha OCHOBE
MHQOPMALMM M3 HECKONBKHX HMCTOYHUKOB (U3MHYECKOro COIEpKaHH,
My GJIMYHO TIPEACTABIATh Pe3yJIbTaThl IPOSKTHOH Kk UCCIIEI0BATEIbCKOM
JeSTeTbHOCTH, TIPA OTOM TPaMOTHO  HCIOJB30BaTh  M3YUeHHBIA
MOHSATUWHBINA amnmapaT H3yyaemoro pasjena (GHU3WKM M CONPOBOXJAATh
BHICTYIUIGHHE Tpe3eHTaledl ¢ Y4€ToM OCOOEHHOCTeH ay/[UTOpUH
CBEPCTHUKOB.
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbHOT'O ITPOLECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

®usmika, 7 knacc/ [epsimkua .M., ViBanoB A.W., AKuroHepHoe 00IIIECTBO

«3natenbcTBO «IIpocselenne

o dusuka, 8 kmacc/ [lepeimkun V.M., iBanos A.W., AKiiHOHEpHOE 00I1IECTBO

«M3narensctBO «IIpocselienue»

« ®u3uka: 9-if Kinacc: 6a30BbIi ypoBeHb: yueOHuK, 9 kinace/ [Mepeimkun M. M.,
I'yraux E. M., MiBanos A. 1., Iletposa M. A., AKIIHOHEpHOE 001IECTBO

«H3parensctBO «IIpocselienue»

METOAUYECKUE MATEPUAJIBI JUISA YUUTEJISA

« ®uzuka. [lunakTadeckyue MaTepransl K yueOHuky A.B. Ileppimkuna. 7
xiacc/Mapon A E., Mapos E.A. + ®usuka. COOpHHK BOIIPOCOB U 3a1a4 K
yue6uuKy A.B. INepbiukusa. 7 kmacc/Mapon A.E., Mapon E.A., [To3oiickuii

C.B.

« Ousuka. [lparsoctudeckue paboTsl K yueOHuky A.B. Ilepeiukuna. 7

kiacc/lllaxmarosa B.B., Illledep O.P.



o ®usuka. Tectsl. 7 knacc/Xannanos H.K., Xannanosa T.A.

« du3nka. Meroauueckoe nocobue k yueOuuky A.B. INeppiukuna. 7

knacc/@unonosuyd H.B.

« Ousuka. J{unaKTHUecKre Matepuansl K yueOHuxky A.B. IlepeiuikuHa. 8
knacc/Mapos A.E. , Mapos E.A. « ®uzrka. COOPHUK BONIPOCOB 1 32134 K
yue6HuKy A.B. [lepbinkuna. 8 knacc/MapoH A.E., Mapon E.A., [To3o¥ckuii

C.B.

« dusuka. JlHarsoctuueckue paGoTs K yue6nuky A.B. IleppilikuHa. 8

xinacc/Illaxmarosa B.B., llledep O.P.

« Odusuka. Tectsl. 8 knace/Xannanos H.K., Xannanosa T.A.

« Ousuka. Metoauueckoe nocobue k yueouuky A.B. INeppimkuna. 8

kinacc/@unonosud H.B.

« ®usuka. Jlunaktadeckue Marepuainsl K yae6uuky A.B. Ileppikuna, E.M.

['yTtauk. 9 xnacc/Mapor A.E., Mapos E.A.




« ®usnka. COOPHUK BOMPOCOB | 331a4 K y4eOHuKy A.B. Ilepeikuna, E.M.

['ytauk. 9 knacc/Mapor A.E., Mapon E.A., ITosoiickui C.B.

« Ousuka. Tectsl. 9 xnacc/Xannanos H.K., Xannanosa T.A.

« Ousuka. Meroauueckoe nocobue K yue6uuky A.B. INeppimkuna, E.M. I'yTHUK.

9 xnacc/I'ytauk E.M., Uepnukosa O.A.

[IU®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBbI CETH
UHTEPHET
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