MHUHUCTEPCTBO NPOCBEWEHWS POCCHHCKON ®EJEPAIIUA
HenapramenT o6pasosanna 0 Haykd TioMeHckoit oGnacTu
Oraen ofpazosanns anMHHHCTPalHH BHKYIOBCKOr0 MyHHIMNAILHOTO pakona

PACCMOTPEHO

Ha 3ace/laHniH IKCNEePTHOMH
rpynmst MO yuureneit
Du3MKH

NpOTOKON OT

«29» asrycra 2023r Ne |

MAOQY "Buxynosckas COLLI Ne 2"

COI'JTACOBAHO YTBEPKJIEHO
saMecTHTeNb Aupextopa  npikas MAQY "Baxymnosckay
1o YB?,%/ COLLL N2z 27 MASY Y=

{ %7' / ot «31» aBrycra2023r. A
Buictpymiana O.H. No 80/6-0OJ1

«30» asrycra 2023 r

yueOHoro npeamera
«Dusuka»
s 00yvaromuxcs 7-9 knaccos

OCHOBHOr0 001ero obpasosanus



HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma o ¢u3uKe Ha ypOBHE OCHOBHOTO OOILIero oOpa3oBaHMs COCTaBJICHA Ha OCHOBE
MOJIOKEHNH W TpeOOBaHMM K pe3ylnbTaTaM OCBOCHHMS Ha 0a30BOM ypPOBHE OCHOBHOMU
oOpa3oBaTenbHOM mporpammebl, npeactaBieHHbIXx B PI'OC 000, a takxke ¢ yu€tom (deaepaibHON
paboueii mporpammbl BociTanus U KoHnenmuu npernogaBanus yueOHoro npeamera «Duznkay.

Coneprxanue porpaMMBbl 1o (pr3HKe HarpaBieHO Ha (OPMHPOBAHUE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYalOIMXCsS W OPraHM3alUI0 WM3ydeHHsl (U3UKM Ha JEATEIbHOCTHOW OCHOBE. B
nporpaMme 1O (HU3UKE YUUTHIBAIOTCS BO3MOXKHOCTH YYEOHOTO TMpenMeTa B pealn3anuu
tpeboBannii PI'OC OOO K mMIaHUPYEeMBIM JMYHOCTHBIM M METAlpeJMETHBIM pe3yabTaTaM
o0y4eHus1, a TaKKe MEKIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHMUs.

[Iporpamma mo (u3MKe ycCTaHaBIMBAET paclpelielieHHe y4yeOHOro maTepuana Mo rojam
obyuenuss (Mo Kiaccam), TMpeIaraeT NPUMEPHYIO TOCIEIOBATEIbHOCTh U3YYECHHS TEM,
OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHSI MPEJAMETHOTO COJIEp’KaHUS U y4ETE BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcs.

[Iporpamma no ¢usnke pazpadboTaHa ¢ LENbI0 OKa3aHUs METOJIMYECKONH MOMOIIM YYUTEIIO B
co37aHUU paboyel mporpaMMBbI 10 y4eOHOMY IIPEIMETY.

®uznka SBISETCd CUCTEMOOOPA3YIONIMM Ui €CTeCTBEHHOHAYYHBIX Y4YEOHBIX IMPEIMETOB,
MOCKOJIbKY (PU3WYECKUE 3aKOHBI JISKaT B OCHOBE IPOIIECCOB U SBJICHHUM, M3y4yaeMbIX XHMHEH,
Oouosorueit, actpoHoMuel W (Quudeckoi reorpaduel, BHOCUT BKJIAJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHUpa, NpeIocTaBiseT HaumOojee siCHble 00pa3lbl MPUMEHEHHsS HayqyHOro MeToja
MO3HAHUS, TO €CTh CIIoco0a MoTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OpHa u3 IIaBHBIX 337a4y (PU3MUECKOro 00pa3oBaHUSl B CTPYKType oOmiero oOpa3oBaHUS
COCTOUT B (OPMUPOBAHMM E€CTECTBEHHOHAyYHOW TIPAaMOTHOCTM M MHTEpeca K Hayke Yy
00yJaronuxcs.

WN3yuenne ¢uzukn Ha 0a30BOM YpPOBHE IpEAINOJaracT OBJAJEHHE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

Hay4YHO OOBSICHATH SIBJICHUS;
OLIEHUBATh U IOHUMAaTh 0COOEHHOCTH HAyYHOI'O MCCIIEJOBAHNUS;
MHTEPIPETUPOBATh JAHHBIE U UCIIOJIb30BaTh HAYYHbIE I0KA3aTEIbCTBA JJIS TIOJTY4YEHHsI BBIBOJIOB.

Henn wusydyeHus ¢GU3MKM HA YpPOBHE OCHOBHOIO 0OHIero oOpa3oBaHMs ONPEAEICHbI B
Konnenuuu npenojaBanus ydeOHoro mnpenmera «@Pusuka» B 00pa30BaTeNbHBIX OpPraHU3aALMIX
Poccuiickoit ®enepanuy, peaJn3yllUX OCHOBHbIE 00I1€00pa30BaTesIbHBIE  MPOIPAMMBI,
yTBepkIEHHON pemenueM Komuiernm MunucteperBa mnpocsemieHuss Poccuiickoit ®@enepannu
(mpotokoun ot 3 nekabpst 2019 r. Ne [TIK4BH).

Hesaun n3yyeHust GpU3NKH:

npuoOpeTeHne UHTepeca U CTPEMIIEHHUS 00YJaIOUINXCsl K HAYYHOMY W3YYEHUIO IPUPO/Ibl, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUI O HAydyHOM MeETOJie MO3HaHHS U (POPMUPOBAHUE HCCIIEA0BATEIBCKOTO
OTHOILIEHMSI K OKPYKAIOIIUM SIBJICHUSM;

(bopMUpOBaHHE HAYYHOT'O MHUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHUs OCHOB CTPOCHMs MaTepuu U
(byHaMEHTAJIbHBIX 3aKOHOB (PM3UKHU;

¢dbopmMupoBaHUE MpPEACTABICHUH O poiau (U3MKM Ui Pa3BUTHUA JPYrUX E€CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTUH;

pa3BUTHE TPEACTaBIEHUI O BO3MOXHBIX cepax Oyaymied npodeccCHOHATbHON JesSTelbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JlaJIbHEHIIeMy 00YUYEHHUIO B 3TOM HAIIPaBJICHUH.

JlocTiKeHHe 3THX 1ieJel MporpamMMsbl 1o (GU3MKE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs
o0ecreunBaeTcsi pelIeHUEM CIeIyIoINX 3a1a4:
npuoOpeTeHrue 3HAHUW O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHWYECKHX, TEIJIOBBIX,
ANIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSAX;
npuoOpeTeHne yMEHHM OMUCHIBaTh M OOBSICHATH (DM3MYECKHE SIBICHHS C MCIOJIb30BaHUEM
MOJTyYEHHBIX 3HAHMIA;



OCBOCHHE METOJIOB PEIICHUSI MPOCTEUIHNX PACUYETHBIX 3a7ad C HCIOJB30BAHHEM (U3HUECKUX
MoOJeliel, TBOPUYECKHUX M MPAKTUKOOPUECHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMECHHI HAOIIOAATh MPUPOTHBIC SBICHUS U BBITIOJIHSATH OIBITHI, JJAOOPATOPHBIC PAOOTHI U
IKCMIEPUMEHTAIBHBIC UCCIICIOBAHUS C HCIIOJIB30BAHNEM U3MEPHUTEILHBIX IPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ HHPOpManHel GU3NIECKOTO COACPIKAHMSI, BKIIOYash HHPOPMAIHIO O
COBPEMEHHBIX JIOCTHKCHUSX (PU3UKH, aHAIU3 U KPUTUIECKOE OIICHUBAaHUE WH(POPMAITUH;
3HAKOMCTBO €O cepamu mnpodeccHoHATBHOW JESITeTLHOCTH, CBSI3aHHBIMH C  (DU3UKOW, W
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMH Ha JOCTHKCHHUIX (U3HUSCKON HAYKH.

Ha wu3yuyenune ¢usuku (0a30BbIi ypOBEHBb) HAa ypOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUS
otBouTcs 238 wacoB: B 7 kiacce — 68 wacoB (2 waca B Heqelno), B 8 kiacce — 68 wacoB (2 yaca B
Heneno), B 9 kitacce — 102 vaca (3 vaca B Heneno).

[Ipennaraemerii B mporpamme 1o (pu3uke mepeveHsb JIa0opaTOPHBIX PabOT M OMBITOB HOCUT
pEKOMEHIATeIbHBINA XapaKTep, YIUTEIIb JeNIaeT BHIOOP MPOBEICHUS JTA00PATOPHBIX padOT U OIBITOB
¢ Y4ETOM MHIMBUIYAILHBIX 0COOCHHOCTEH 00yJarONmUXCs, CIIUCKA IKCIIEPHUMEHTAILHBIX 33 aHUMH,
IpeJyUlaraéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (usuke.

COJEP/KAHUE OBYYEHUA
7 KUIIACC
Paznea 1. ®u3uka u e€ pojib B NO3HAHUHU OKPYKAKOIEr0 MUpa.

®usnka — Hayka o npupoje. SBieHus npupoabl. PU3NYECKUE SBICHHS: MEXAHUYECKHE,
TEIUJIOBbIE, 3JIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuMHbL. M3mepenue Qusnueckux BenuuyuH. @Dunueckue MpUOOPHI.
[TorpemHOCTE M3MEpEeHNA. MeXayHapOIHASI CUCTEMA €IMHMUII.

Kak ¢u3uka u npyrue ectecTBeHHbIE HAYKU M3y4aroT MpHpoay. EcTecTBeHHOHAYYHBINH METO]
MO3HAHUs: HAOJIOJICHHE, TOCTAaHOBKA HAYYHOI'O BOMPOCA, BBIIABMIKEHHE TUIIOTE3, SKCIIEPUMEHT I10
MIPOBEpPKE THIOTE3, OObsICHEHHE HaOmonaemMoro spieHusa. OnucaHue (U3NYECKUX SBICHUN C
HOMOIIBIO MOJCIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, AIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SBJICHUS.
2. Ousnyeckue MNpuUOOpPbl W TPOLEIypa NPSIMBIX H3MEPEHUN aHAJIOTOBBIM W ITU(POBBIM
pudopoM.

Jlabopamopnuie pabomel u onvimel.

1. OmnpeneneHue LEHbI AETICHUS IKAIbl U3MEPUTEILHOTO MpUdopa.

2. H3mepeHwne pacCTOSTHUM.

3. H3mepenue 06bEMa )KUIKOCTU U TBEPAOTO TeEla.

4. OnmnpeneneHue pa3MepoB MaJbIX TEI.

5. H3mepenue Temmeparypbl TMpd TOMOIIM JKUIKOCTHOTO TEpPMOMETpa U JaTyuka
TEMIEPATYPHI.

6. IlpoBenenuwe wuccleOBaHUS 1O TMPOBEPKE TUIMOTE3bl: JalbHOCTh TNOJETA IIAPUKA,

MYLUIEHHOTO TOPU30HTAIbHO, TeM 00JbllIe, YeM OOJbIlle BhICOTA ITyCKa.

Pasznen 2. [lepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA.

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, MX pa3Mepbl. ONbIThI, 10Ka3bIBAIOLIUE TUCKPETHOE
CTPOEHHE BEILECTBA.

JIBmwkenue wyactull BemiecTBa. CBs3b CKOPOCTH JBIMKEHHMsSI 4YacTUI[ C TeMIepaTypoi.
bpoynoBckoe nBwxkenue, aud¢ys3us. BsaumoneiicTBue uacTHIl BelleCcTBA: MNPUTSHKEHUE U
OTTaJIKMBAHUE.

ArperaTHble  COCTOSIHMSI ~ BEILECTBA: CTPOCHHME  TIa30B, JKUIKOCTEH M TBEPIBIX
(KpucTaJUTMYECKHX) Tel. B3auMoCBs3b MeXAy CBONHCTBAMM BEIIECTB B Ppa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYIISIPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIbI.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JIBMKEHHUSL.
2. Hab6mronenue nuddys3un.



3. HaOnmronenue sBICHWM, OOBSACHSIIONIMXCS MPUTSHDKCHHEM WIM OTTAIKHMBAHHEM YaCTHUIL
BELLECTBA.
Jlabopamopusie pabomot u onvimel.
1. OueHka quameTpa aToMa METOJIOM PSAIOB (C UCTIOIb30BaHUEM (oTorpadmuii).
2. OmbITHI 0 HAOIIOICHUIO TEIUIOBOTO PACIITUPEHUS Ta30B.
3. OmbIThI M0 OOHAPYKEHUIO ACUCTBHSI CHIT MOJICKYISIPHOTO MIPUTSIKCHUS.

Paznen 3. /IBukenune u B3anMojeiicTBue TeJl.

Mexanudeckoe ABuxkeHue. PaBHoMmepHoe u HepaBHOMepHOE ABuxkeHue. Ckopocth. Cpemnsis
CKOPOCTb MPU HEPABHOMEPHOM JIBIKEHUH. Pacuér myTu U BpeMeHH JIBUIKECHUS.

SBnenue nHepuu. 3aKoH UHEpUMHU. B3auMoaeicTBre Tes Kak MPUYMHA U3MEHEHUSI CKOPOCTH
NBIDKEeHUsT Ten. Macca kak Mepa mHepTHOCcTH Tena. I[lmoTHocTh BemiectBa. CBS3h IUIOTHOCTU C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3auMoaenctsus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CUJIBI C TIOMOIIbIO TUHAMOMeETpaA. SIBJIeHHE TATOTEHHS M ciia TsokecTd. Cuila TSKECTH Ha JIPYTrux
mwaHerax. Bec Tema. HeecomocTs. CrokeHue Cuil, HalpaBiI€HHBIX [0 OJHOW TPSMOM.
PaBnonelictByromast cui. Cuna tpenus. TpeHrne CKOJIbXKEHUsI U TpeHUe ToKos. TpeHue B mpupoie
Y TEXHHKE.

Jemoncmpayuu.
Halnronenne MexaHM4IeCKOTO JBMKEHUS Tea.
N3mepenune cCkopocTr MPSMOTMHEHHOTO IBHKCHHS.
HaGnronenue siBieHUs] HHEPIIAH.
HaGmronenne n3smMeHeHus CKOPOCTH MPU B3aUMOICHCTBHUH TEJL.
CpaBHeHME Mace M0 B3aUMOJICUCTBUIO TEJ.
CroxxeHue cuil, HalpaBJICHHBIX MO0 OJHOW MPSIMOIA.
Jlabopamopnuwie pabomel u onvimel.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIDKEHHS (LIapuka B JKHJIKOCTH, MOJENU
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
2. Ormpenenenue cCpemHed CKOPOCTH CKOJBXEHUs Opycka WM IapuKa 10 HaKJIOHHOU
IIJIOCKOCTH.
Ornpenenenne MI0THOCTH TBEPAOTO TeENA.
4. OnbIThl, IEMOHCTPHUPYIOIIKME 3aBUCHUMOCTh pacTsDKeHHs (degopmainuu) MPYKHHBI OT
MIPUIIOKEHHOMN CUJIBI.
5. OmnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI TPEHHS CKOJBKEHHUS OT Beca Teia u
XapakKTepa COMPUKACAKOIINXCSA IIOBEPXHOCTEM.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIICHHS] U yBeTUYeHHUs naBieHus. JlaBieHue rasa. 3aBUCUMOCTh
JaBJIEHUA ra3a oT 00béMa, Temrepatypsl. [lepenada naBneHus TBEPABIMU TEIaMU, KUIKOCTSIMH U
razamu. 3akoH [lackana. [lHeBMaTmyeckue MamuHbl. 3aBUCHUMOCTb JaBJIEHUS KUIAKOCTH OT
riyounsl. ['uapocratnyeckuii mapagokc. CooOmiaromuecs cocyabl. [ uapaBnuyeckie MEXaHUu3MBbI.

Atmocdepa 3emun u armocdepHoe aaBieHue. lIpuyuHBI CyliecTBOBaHHUS BO3AYIIHON
obomoukn 3emnu. OmbiT Toppuuennu. M3mepenue arMmochepHOro AaBieHHUS. 3aBUCHMOCTh
aTMOc(epHOTro JaBlIEHUs OT BBICOTHI HAJl ypoBHEM Mops. [Ipubops! a1 usmepenus arMochepHOTro
JaBJICHUSI.

JleiicTBHe KUAKOCTH U raza Ha MOTpyXKEHHOE B HUX Teso. BeiTankuBaromas (apXumenaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JAaBJICHUS T'a3a OT TEMIIEPATYpPHI.
[lepenaua naBneHus )KUJIKOCTBIO U Fa30M.
Coobmarommumecs: CoCypl.
I'mpopaBnuueckuit nmpecc.
[IposiBnenue aelicTBUst aTMOC(HEPHOTO IaBICHUSI.
3aBUCHMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tella U IUIOTHOCTH
KHUJKOCTH.

ogakrwdE

W

oL E



7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOMN KUJIKOCTH.
8. YcioBue miuaBaHMs TEIN: IJIABAHUE WM MOTPYKEHUE TeNl B 3aBUCHMOCTH OT COOTHOIICHUS
IJIOTHOCTEHN TeJIa U KUJIKOCTH.
Jlabopamopusvie padbomot u onvimel.
1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPY:KEHHOU B KUIAKOCTh YaCTH
Tena.
Onpenenenre BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B JKHUIKOCTb.
3. TlpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOINICH CHIIBI, JICHCTBYIOIICH HA TEJIO B )KHIKOCTH, OT
MAacChI Tela.
4. OnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIbL, IEHCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMa OTPYKEHHOH B KHUIKOCTh YaCTH TeJa U OT IUNIOTHOCTH SKUKOCTH.
5. KoncrpyupoBanue apeomerpa WIM KOHCTPYUPOBAHME JIOJKM M OIpeAeieHue €€
Irpy30I10AbEMHOCTH.

Paznesn 5. PaGora u MomHocTh. JHEprus.

Mexannyeckasi pabota. MOIIHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJ0K, HAKJIOHHas IJIOCKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeHenue npaBuiia paBHOBECHs pblyara K 0510Ky. «3osi0Toe mpasmiio» Mexanuku. KIIJ] mpoctbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckasa sHeprus. KuHetnueckas W noTeHUHaibHas sHeprud. [IpeBpaiieHue ogHOro
BHJIa MEXaHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHUS SHEPTUHU B MEXAHHKE.

Jemoncmpayuu.

1. Tlpumepsl IPOCTHIX MEXAaHU3MOB.
Jlabopamopnwie pabomel u onvimel.
1. Omnpenenenuie paboThl CUIIBI TPEHUS [IPU PABHOMEPHOM JIBUKEHHH Te€Ja 10 TOPU30HTAIbHON
MTOBEPXHOCTH.
2. HccnenoBaHue yCIOBUI PaBHOBECHS pblUyara.
3. Hamepenne KII/| HakTOHHOM MJIOCKOCTH.
4. H3yuyeHue 3aK0HA COXPAHCHUS MEXaHHUYECKOUW SHEPTHH.
8 KIIACC

Pa3nen 6. TenuioBblie siB1eHHS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJSIPHO-KMHETHYECKON TEOpPHHM CTPOEHMs BellecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYN. OIBIThL, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHHUSI MOJIEKYJSPHO-
KMHETUYECKON TEOpUHU.

Mopnenu TBEPIOro, KUIKOTO M Ta3000pa3HOTO COCTOSIHUE BemlecTBa. Kpucraminueckue u
amop¢ubie Tena. OObICHEHHE CBOICTB Ia30B, KUAKOCTEH U TBEPIBIX TEJl HA OCHOBE MOJOXKEHUI
MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. C(CMauMBaHWME M KalWUIAPHbIE sABJIEHHS. TeIIoBoe
pacuIMpeHue 1 ckartue.

Temnepatypa. CBsA3b TeMmImeparypbl €O CKOPOCTBIO TEIUJIOBOIO JBUKEHUS YaCTHILL.
Buytpennss sHeprusi. CriocoObl U3MEHEHUs1 BHYTPEHHEH SHEpruu: Teronepeaaya U COBEpIleHUe
paboTel. Buel Temnonepenaun: TeriIONPOBOIHOCTh, KOHBEKIIHUS, U3IyUYEHUE.

KonuuecTtBo TermioTel. YjaenbHas TEMJIOEMKOCTh BellecTBA. TeMIo0OOMEH M TeIIoBOE
paBHOBecHe. YpaBHEHHE TeIuioBoro OanaHca. [lnmaBieHwe W OTBepAEBaHHME KPUCTAIIMYECKUX
BEIIECTB. YjeibHas TeruloTa MuaBieHus. IlapooOpasoBanne u koHjaeHcauus. VcnapeHnwue.
Kunenue. VYnaenpHass Temiaota napooOpa3oBaHMsA. 3aBUCHMOCTb TeMIeEpaTypbl KHIEHHS OT
aTMOC(EpHOTO JIaBJICHHUS.

BnaxHocTh Bo3qyxa.

OHeprus ToIMBa. Y IebHasl TEMJI0Ta CTOPAHMUSL.

[Tpuntuns! pabote! TemoBsix asurarteneit KITJ{ tennosoro aurarens. TemnoBble 1BUTAaTENN
U 3alUTa OKPYXKaroIIeH Cpeibl.

3aKOH COXpaHEHUs U IPEBPALICHMSI SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JBUKEHUS.
2. Hab6mronenue nuddys3un.
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Habmroienue SBICHUI CMaqiBaHUS M KAMMJUTSIPHBIX SIBJICHHM.
Habnroenue TerioBoro pacumpeHust Tel.
W3menenne naBieHus ra3a npyu U3MEHEHUU 00bEMa U HAarpeBaHUU WU OXJIAXKICHUU.
[IpaBuna u3mepeHus TeMreparypsl.
Bunael Tenonepenayu.
OxnakJieHue Npu COBEPLIEHUHN PaOOTHI.
HarpeBanue nipu coBepiiieHnr paboThl BHEITHUMU CHIJIAMH.
10 CpaBHeHuE TEIIOEMKOCTEN Pa3INnYHbIX BELECTB.
11. HabGmroieHre KUTneHus.
12. HaGnroieHre oCTOSTHCTBA TEMITEpaTypPhl TIPH TIIaBJICHUH.
13. Mopenu TEIUIOBBIX IBUTATEIICH.
Jlabopamopusie padomot u onvimel.
OMBITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKECHHUS.
OnbITHI 0 BRIpAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIK caxapa.
OnbIThI 10 HAOIIOACHUIO TEMJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTENH U TBEPBIX TEII.
Ornpenenenue naBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.
OMBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTh JaBJICHHUS BO3AyXa OT €ero o0bEéMa M HarpeBaHuUs
WM OXJIQXKICHUS.
[IpoBepka THMOTE3BI JMHEHHOW 3aBUCHMOCTH JUIMHBI  CTOJOWKA JKHJIKOCTH B
TEPMOMETPHUECKON TPYyOKE OT TeMIIepaTyphl.
7. HaOmronenue u3MEHEHUS BHYTPEHHEH HHEpruM Tejla B pe3ylbTare Teluionepenadud H
paboTHl BHEIIIHUX CHIL.
WccnenoBanue siBieHus TEI1000MeHa pU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOJBI.
9. OmpeneneHre KOJIMYECTBA TEIUIOTHI, TIOJIYUYEHHOTO BOJOW MPH TEIIOOOMEHE C HAarpeThiM
METAJUTMYECKUM LUITUHAPOM.
10. OnpeneneHue yneapHON TEIIOEMKOCTH BEIIIECTBA.
11. VccnenoBanue mpoiiecca UCHapeHHsL.
12. Onpenenenne OTHOCUTEIBHON BIAXXHOCTH BO3AyXa.
13. Onpenenenuie yaenpHOM TEMJIOTHI IJIABICHUS JIbAA.

Pa3znen 7. diiekTpryeckne 1 MarHuTHbIE SIBJICHUSI.

Onektpusanus Tell. JBa poja 3J€KTpUYECKUX 3apsioB. B3aumonaencTBue 3apsKeHHBIX TE.
3akon Kynona (3aBUCHUMOCTH CHJIbI B3aUMOJICUCTBUS 3apsHKEHHBIX TeNl OT BEIUYMHBI 3apsoB U
PacCTOSIHUS MEXIY TEJIaMH).

Onekrtpuueckoe mnoze. Hanpsok€HHOCTh 3nexkTpudeckoro mnons. llpuHnun cynepno3unmu
AIIEKTPUYECKHX IMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snektpudeckux 3apsa0B. DJIEMEHTAPHBIN AIeKTpUuueckuil 3apan. CTpoeHue aroma.
[IpoBOAHMKY M AUDIEKTPUKHU. 3aKOH COXPAHEHHUS SIEKTPUUECKOTO 3aps/ia.

DNEKTpUYECKU TOK. YCIOBHUS CYLIECTBOBAaHUS 3JEKTPUUYECKOTO TOKa. VCTOuHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUS DIEKTPUUECKOTO TOKa (TEIUIOBOE, XWMHUYECKOE€, MAarHUTHOE).
DNEeKTPUYECKUN TOK B JKHMJIKOCTSX U ra3ax.

Onektpuyeckas uenb. Cuma Toka. Dnekrpuueckoe HampsbkeHue.  ConpoTHBIEHHE
MIPOBOJIHMKA. YJIeJbHOE CONpOTHUBJIEHHE BellecrBa. 3akoH Oma g ydyacTKa  LIEMH.
[TocnenoBarenbHOE U NapaIEIbHOE COEUHEHNE TPOBOJHUKOB.

PaGota 1 MOIIHOCTH DIEKTpUUECKOTO ToKa. 3akoH J[xoyns—JleHna. DnekTpuueckue ey u
MOTPeOUTENH dNEKTPUUECKO dHeprun B ObITy. KOopoTKoe 3aMbIKaHue.

[TocrositHHble MarHuThl. B3auMoaeiicTBHE TMOCTOSIHHBIX MAarHuTOB. MarHurtHoe mode.
MarnuTtHOoe nojie 3eMJId U €ro 3HaueHue s ®KU3HU Ha 3emie. OnelT Dpcrena. MaroHuTHoe nose
ANEKTpUYECKOTo Toka. [I[puMeHeHne IeKTpOMarHuTOB B TEXHUKE. JleficTBHUEe MarHUTHOTO MO Ha
MPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb MIOCTOSSTHHOTO TOKa. Mcronbp30BaHNe 3JEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter ®apanes.  SIBneHue  dneKTpOMarHuTHOM — mHAykuMu.  IlpaBuno  JleHna.
OnektporeHepatop. CrnocoObl MOMyYEHHUS JNEKTPUUYECKON DJHEPrHH. DIEKTPOCTAHIMU Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.
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Jemoncmpayuu.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

DnekTpu3aus Teil.

JIBa posa 3JIEeKTpUYECKUX 3apsI0B U B3aUMO/ICHCTBUE 3aPSKEHHBIX Tell.
YCTpOoUCTBO U IEHCTBHE IEKTPOCKOIIA.

DnexTpocTaTUuecKas NHIYKIHS.

3aKOH COXpaHEHMsI JIEKTPUUECKUX 3apsI0B.

[IpoBOTHUKY U TUAIIEKTPUKU.

MonenrpoBaHue CHIIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJIS.

HcTouHMKH MOCTOSTHHOTO TOKA.

JIeNCTBHS 3IIEKTPUYECKOTO TOKA.

DNEeKTpUUYECKUHN TOK B JKUJIKOCTH.

H3Mepenne cuibl TOKa aMIIEpMETPOM.

H3Mepenne 3IeKTpUYeCcKOro HarpsyKeHUsT BOJIbTMETPOM.

Peocrar n marazuH cOnpoOTHBIICHUN.

BzanMmopelicTBue NOCTOSIHHBIX MarHUTOB.

MoienupoBaHre HEBO3MOKHOCTH Pa3IEJICHUS MTOJOCOB MarHuTa.
MoienupoBaHre MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmneIT Opcrena.

MarsuTHO€ 1noJie TOKa. DJIEKTPOMarHur.

JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOIHUK C TOKOM.
DIIEKTPOABUTATEIb IOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON WHTYKIIHH.

Omnbrter @apages.

3aBUCUMOCTbH HAMPABJICHUSI HHAYKIIMOHHOTO TOKA OT YCJIOBHUI €ro BO3HUKHOBEHHS.
DIIEKTpOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomel u onvimel.

ok~ whdE

10.
11.
12.

13.
14.
15.
16.
17.

18.
19.
20.

OmnBITH IO HAOTFOICHHUIO IEKTPU3AIMH TEJT WHAYKIHEH U IIPU COMPUKOCHOBEHHH.
HccnenoBanue neicTBUS IEKTPUIECKOTO TIOJISI HA TIPOBOJHUKH U JUAJICKTPHKH.
COopxka u mpoBepKa pabOThI AMEKTPUIECKOH SN MOCTOSTHHOTO TOKA.

W3mepeHue u peryimupoBaHue CHIIbI TOKA.

W3mepeHue v perymupoBaHue HAIPSHKCHUSL.

I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH CHJIbI TOKa, HAYIICTO 4YE€Pe3 PE3UCTOP, OT COIPOTUBJIICHUA

pe3UCTOpa U HAMPSHKEHUS Ha PE3UCTOPE.

OHBITI)I, ACMOHCTPUPYIOIINE 3aBUCUMOCTD SJICKTPHUIYCCKOI'0 COIMMPOTUBIICHUSA ITPOBOJHHUKA OT

€0 JIMHBI, IJIOIIaau IMOIICPEYHOro CCUCHMA 1 MaTCpuraia.

HpOBepKa IpaBuJia CJOXKCHHA HaHpH)KeHI/Iﬁ IIpu 1ocCjaea0BaTCJIbHOM COCAUHCHUN MBYX

PE3UCTOPOB.
[IpoBepka npaBuiia it CUJIBI TOKA MPH MAPAIIIEIBHOM COSIMHEHUH PE3UCTOPOB.
Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.
Omnpenenenre MOIIHOCTH IEKTPUYECKOTO TOKA, BBIJCIAEMON Ha pe3nCTOpe.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, UAYHICTO 4YCPE3 JIAMIIOYKY, OT HAIIPAKCHUSA Ha

HEH.
Onpenenenne KII/] narpeBarens.
HccnenoBanue MarHUTHOTO B3aMMOIEHCTBHS IIOCTOSIHHBIX MarHUTOB.

I/IzyquI/Ie MAaravTHOI'O IOJIA MOCTOAHHBIX MAIrHUTOB ITPH UX OG’LCI[I/IHCHI/II/I " pasaCJICHUU.

HccnenoBanue neiicTBUs SJICKTPUYICCKOT'O TOKA HA MATHUTHYIO CTPCIIKY.

OHLITH, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTL CHJIbL B3aHMMOJCHUCTBHUS KaTyllKu € TOKOM U

MAarHuTa OT CWJIbI TOKA U HAIIPABJICHUs TOKA B KaTYIIIKE.
N3yuyenue neicTBUS MArHUTHOTO IOJIS HA IIPOBOJAHUK C TOKOM.
KoHnctpyupoBanue 1 n3ydeHue padoThl HJIEKTPOABUTATE.
N3mepenue KIIJI anexTpoaBurareabHOl yCTAHOBKH.



21. OnpITBI MO WCCICIOBAHUIO SIBIICHUS DIIEKTPOMArHUTHOW WHIYKIUU: WCCIEIOBAHUE
W3MEHEHUW 3HAYEeHUsI U HANPABJICHUS UHYKIIMOHHOTO TOKa.
9 KVIACC
Pasnen 8. Mexanuveckne siBJICHHS.

Mexanudeckoe nBmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYEeCKOTO JBWXKEHHUsA. PaBHOMepHOe mpsMoJuHEHHOe JBIKeHue. HepaBHOMepHOE
npsiMoMHeHoe JBwkKeHue. CpeaHsis U MrHOBEHHAash CKOPOCTh Tela IMPU HEPaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOoyckopeHHOE mpsMoiuHelHoe aBrkeHue. CBoOomHoe maaeHue. OMbIThI
lNasmnes.

PaBHOoMepHOE nBMkeHHE TO OKpyKHOCTU. Ilepmon m wactora oOpamienus. JluneiHas u
yrioBasi CKOpocTH. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

[IepBbiii 3akoH Hprorona. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. IIpuHumn
CYIEPIO3UINH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujia TPEHHs CKOJIbKEHUS, CHJIa TPEHUSI TTOKOS,
JPYTUe BUBI TPEHUS.

Cuina TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHHE CBOOOIHOTO MaieHus. J{Brkenue
wia"et Bokpyr Cousnua. IlepBas kocMudeckast ckopocTb. HeBecoMoCTh U eperpy3ki.

PaBHOBecne MarepuanpbHON TOUYKH. AOCOTIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tena ¢
3aKpEIUIEHHOMN OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTh.

Nmvnynsec Tena. M3menenue wmmmynbca. MMiynsC cuibl. 3aKOH COXPAaHEHMS] HMITYJIbCA.
PeaxkTnBHOE JIBIDKEHUE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa cui TSKECTH, YnpyrocTt, TpeHus. CBs3b
sHepruu ® pabotel. [loTeHIManbHAs HHEPrUs Tena, MOTHSATOTO HAJ TOBEPXHOCTBIO 3EMIIH.
[TorenumanpHass sHeprusi cxkaro npyxuHbl. KuHerndeckas sHeprus. TeopemMa O KUHETHYECKOU
SHEPruu. 3aKOH COXpPaHEHHUSI MEXaHUYECKOM SHEPTUH.

Jemoncmpayuu.

1. HaGmioneHre MeXaHUYECKOTO JABMKEHUS TEJIa OTHOCUTENIBHO Pa3HBIX Tell OTCUETA.
CpaBHeHME ITyTE€M U TPACKTOPHUI JBUKEHUS OJHOIO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
TeJl OTCYETA.

N3mepenune ckopocTu U yCKOPEHHUSI IPSIMOJIUHEHHOTO ABUKEHUS.

HccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO JIBUKECHMUS.

Habmroienue ABM>KEHUS TeNa M0 OKPYKHOCTH.

Habmonenne MexaHMuecKUX SBJICHUN, MPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka» mpu

e paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUH OTHOCUTEIHHO KaOuHEeTa (PU3UKH.

3aBHUCHUMOCTb YCKOPEHHUSI TeJla OT MacChl TeJa U IEUCTBYIOIIEH Ha HETO CHUJIBI.

Habnronenue paBeHcTBa CUJl PU B3aUMOICHCTBUU TEJl.

N3meHeHue Beca Tena Ipu YCKOPEHHOM JIBUKEHHH.

10. Ilepenaya ummynbca Mpu B3aUMOACHCTBUU TEJI.

11. TIpeoOpa3oBaHus SHEPTUU ITPHU B3AaUMOJICHCTBUU TE.

12. CoxpaHnenue uMmysibca Mpu HEYIPYroM B3auMOICHCTBUH.

13. Coxpanenue ummnynbca npu abCOMIOTHO YIIPYroM B3aUMOICHCTBUH.

14. HaGnroieHre peakTUBHOTO JIBUYKEHHUSI.

15. CoxpaHneHue MeXaHU4eCKOM SHEPTUU MpU CBOOOHOM MaICHUH.

16. CoxpaHeHue MeXaHU4YeCKOWM SHEPTUH MPHU ABMKEHUU Tella MO IeHCTBUEM TPY>KUHBI.
Jlabopamopuwvie pabomot u onvimol.

1. KonctpyupoBaHHe TpakTa ISl pa3roHa W JAIbHEUIIEr0 paBHOMEPHOTO ABMKEHHUS IIapuKa

WJTU TEJEKKH.

2. OmpeneneHue CcpeaHE CKOPOCTH CKOJBXKEHHUS Opycka WIM JBUKEHHUS IIapuka TIo

HAKJIOHHOM IJIOCKOCTH.

3. OmpeneneHue yCKOpPEHHS Tela TMPU PABHOYCKOPEHHOM JIBIDKEHUH TIO HAKIOHHOU

MJIOCKOCTH.
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10.

11.

HccnenoBanue 3aBUCUMOCTU IIyTH OT BPEMEHM IPU PABHOYCKOPEHHOM JIBKEHUHM 0O€3
Ha4aJIbHOM CKOPOCTH.

[IpoBepka TUIOTE3BI: €CIM MPU PABHOYCKOPEHHOM JIBUKCHHMHU 0€3 HavyaJbHONH CKOPOCTU
IIYTH OTHOCIATCA KaK pAn HEYETHBIX YHUCCJI, TO COOTBCTCTBYHOIIHUEC INPOMCIKYTKU BPCMCHU
OJUHAKOBBI.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHU CKOJILXKCHUSA OT CUJIbI HOPMAJIBHOT'O JaBJICHUA.
Omnpenenenne KodhUITUESHTA TPEHUS CKOJIBKCHHUSL.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne pabOThI CHIIBI TPEHUS TIPU PABHOMEPHOM JIBM)KEHUH TEJa MO TOPU30HTAIBLHON
MTOBEPXHOCTH.

Omnpenenenue pabOTBI CWIIBI  YIPYrOCTH TIpU  TOABEME Tpy3a C HCIOJIb30BAaHHEM
HCIMOABUKHOT'O U ITOABUKHOT'O 0JIOKOB.

N3ydeHune 3aKk0Ha COXpaHEHUS SHEPTHUH.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

KonebarenbHoe paBmxkeHue. OCHOBHBIE XapaKTEPUCTHUKHU KOJEOAHMI: TMEpHOoJ, YacToTa,
amMImTyna.  MareMaTHdeckMii W NPYKHWHHBIM ~ MasTHUKW. lIpeBpamieHune dSHeprum mpu
KoJie0aTeIbHOM JBU)KEHUU.

3aryxatomue koJsieOanus. BwiHykneHHble Kojebanus. Pe3onanc. MexaHWYecKue BOJIHBI.
CBolicTBa MeXaHMYECKHX BOJIH. [IpooibHbIE M TOTIEpEYHbIE BOJIHBI. J[JIMHA BOJIHBI M CKOPOCTh €€
pacnpocTpaHeHuss. MexaHu4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.

Jemoncmpayuu.

ogakrwdE

Ha6mronenune konebanuit Te Mo N1eWCTBUEM CHITBI TSHKECTH M CHIIBI YIIPYT'OCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIeOaHUH 1 pe30HaHCA.

PacnipocTpanenue npo 0 bHBIX U ITOTIEPEYHBIX BOJIH (HA MOJIEIN ).

Halnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HaHC.

Jlabopamopnwie pabomel u onvimel.
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Omnpenenenre 4acToThl U Meproia KojaeOaHui MaTeMaTHYeCKOro MasgTHHKA.

Omnpenenenre 4acTOThl U Mepro/ia KojaeOaHui Npy>KUHHOTO MAasTHUKA.

HccnenoBanue 3aBUCUMOCTH MEPUOJIA KOJIEOAHHM MOBEIIEHHOTO K HUTH I'py3a OT JJIUHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH NIepUOAa KojeOaHUM MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HE3aBHUCUMOCTH IepHOJa KoJieOaHUu Irpy3a, MOABEIICHHOTO K HHUTH, OT MAacChl
rpysa.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD MEPHOAA KOJeOaHUN MPYKMHHOTO MasTHUKA OT
Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

. M3mepenue yckopeHusi CBOOOHOTO Na/ICHUS.

Pa3z[e.11 10. Dy1eKTPOMArHUTHOE T0JIe M 3JIeKTPOMATHUTHBbIE BOJIHBI.

DIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOIHbI. CBOMCTBA 3JE€KTPOMArHUTHBIX BOJIH.
[Ikana 37eKTpOMarHUTHBIX BOJIH. Vcrosib30BaHre 3NEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1.
2.

CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH.
BoiHOBEIE cBOMiCTBa CBeETA.

Jlabopamopusvie padbomot u onvimol.

1.

I/IzyquI/Ie CBOMCTB SJICKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOHUJILHOTO Teﬂe(bOHa.

Pa3znen 11. CBeToBLIE IBJICHHUS.

.Hy‘-ICBaH MoJellb cBeTa. VICTOYHMKH CBeTa. HpHMOHHHCﬁHOC pacrpoCTpaHCHUC CBCTA.

3aTMeHus COJ'IHI_Ia u .HYHBI. OTpa)KeHI/Ie cBera. Ilimockoe 3CpKaJIo. 3akoH OTpaKCHHUA CBCTA.

HpeHOMJ'IeHI/IC cBeTa. 3aKoH MMpEJIOMJICHUS CBCTA. ITonHoe BHYTPCHHCC OTPAKCHUC CBCTA.

Hcnonp30BaHME MOJHOTO BHYTPCHHCTO OTPAKCHUSA B OIITUYCCKHUX CBETOBOJAAX.



Jlunza. Xox syuedt B muH3e. OnTudeckasi cuctema (oroamnmnapara, MUKPOCKOIIA M TEJIECKOIIa.
I'na3 kak onrtuyeckas cucreMa. ban3opykocTh U AalIbHO30PKOCTb.

Paznoxenne Oenoro ceera B crekTp. OmnbiTel HetoToHa. Clio)KeHHE CHEKTPAIbHBIX LBETOB.
Jucnepcus cera.

Jemoncmpayuu.
[IpssMOnMHENHOE PAaCIIPOCTPAHEHHE CBETA.
OTtpaxxeHue cBera.
[Tonyyenue nzo0pakeHi B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.
OnTHyeckuii CBETOBO/I.
Xox mydeil B coOuparoieil JInH3e.
XoJ JIydel B paccenBarolel JIMH3E.
[Tonyuenue n3006paxeHU ¢ TOMOIIBIO JINH3.
[Ipunnun neiictBus ¢poroannapara, MUKPOCKOIIA U TEJIECKOIIA.
10 Mopnens riasa.
11. PaznoxeHue 6€oro CBeTa B CIIEKTP.
12. TTomy4yenune 6enoro CBETa MpH CIIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopubvie padbomot u onvimel.
HccnenoBanue 3aBUCUMOCTH yIJla OTPa)XEHUSI CBETOBOTO JIydya OT yrija MaJeHusl.
N3ydenne xapakTepuCcTUK H300pakeHUsI ITpeIMeTa B TUNIOCKOM 3epKalle.
HccnenoBanue 3aBHCHUMOCTH yrila MPEJIOMJICHHS CBETOBOTO Jyda OT yrja HaJeHus Ha
IPaHHULIE «BO3/IyX—CTEKIION.
[Tonydyenue n300pakeHUI C TOMOTIBI0 COOMPAFOIIEH JTUH3HI.
Omnpenenenre (OKYCHOTO PacCTOSIHUS M ONTUYECKON CHIIBI COOMPAIOLIEH JTH3BI.
OnbITHI MO Pa3I0KEeHUIO 0EI0Tro CBETa B CHEKTP.
OnBITHI IO BOCTIPUSATHUIO I[BETA MPEAMETOB IIPHU WX HAOIIOIEHUH Yepe3 [IBETOBbIE (DUIIBTPHI.
Pa3j:[e.11 12. KBaHTOBBIEC SIBJICHHS.
Omnbiter Pezepdopaa m mmanerapnas mozaens atoma. Mogens atoma bopa. Hcnyckanue u
noryionieHue ceera aromoM. KBaHTel. JInHelyaThlie CIIEKTPHI.

PannoaktuBHOCTH. Anb(a, 6eTa- u raMmma-uzinyderus. CTpoeHre aTOMHOTO siapa. Hykimonnast
MOJeNlb aTOMHOTO sapa. M3otonsl. PaguoaktuBubie mpeBpanienus. [lepuona nomypacnaga aTOMHBIX
snep.

Snepuble peakiuu. 3aKOHBI COXPAaHEHHUsS 3apsIOBOTO M MAcCOBOTO YHCENl. DHEPrus CBS3U
aToMHbIX sifiep. CBs3b Macchl U SHepruu. Peakiuu cunTesa u aeneHus siaep. McTouHUKY SHEPrun
CouHiia 1 3BE31.

Snepnas suepreruka. JleicTBUs paOAaKTUBHBIX U3TYYCHHUI HA KUBbIE OPTraHU3MBI.
Hemoncmpayuu.
CrieKTphl U3JIy4eHHs U TOTJIOICHHUS.
CrieKTphl pa3IU4HbIX T'a30B.
Crektp BogOpOA.
Habmronenue TpekoB B kamepe BuibcoHa.
PaGota cuéTunka HOHU3UPYIOIIUX U3TYyUCHHI.
Perucrpanus nsnydenus npupoAHbIX MUHEPATIOB U TPOTYKTOB.
Jlabopamopusie pabomot u onvimol.
1. HaOGnroneHue CIIOMIHBIX U IMHEWYATBIX CIIEKTPOB U3ITy4EHUsI.
2. UccrnenoBanue TpeKOB: HW3MEPEHUE HHEPrMM YacTHIBI 10 TOPMO3HOMY HyTH (IO
¢dororpadusm).
3. H3mepeHue pagnoakTUBHOTO (GoHA.

IToBTOpPHTENBLHO-00001IAKOIIINI MOLYIb.

[ToBTOpUTENBEHO-0000IIAIONINI MOAYIb MpEIHA3HAYEH JJIS CHCTEeMaTH3aluu M 0000IIeHus
MIPEIMETHOTO COJIEPKAHUS U OMbITA AEATEIBHOCTH, TPUOOPETEHHOTO MPHU M3YYEHUH BCEro Kypca
¢u3uKy, a TaKKe JUIA MOATOTOBKM K OCHOBHOMY T'OCYJAapPCTBEHHOMY 3K3aMEHY MO (PHU3HMKE s
oOyyaromuxcs, BBIOPaBIINX 3TOT y4eOHBIN MpeIMeT.
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HpI/I HU3YUCHHUUN JAHHOTO MOAYJIA PCAIM3YIOTCA WU CUCTCMATHU3HUPYIOTCA BU/bLI JACATCIBHOCTH,
Ha OCHOBC KOTOPBIX oOecrieynuBaeTcs AOCTWIKCHUC IMPECAMCTHBIX U MCTAITPCAMCTHBIX IJIaHUPYCMBIX
pe3ynbpTaToB oOy4deHus, (popMHUpYeTCs eCTeCTBEHHOHAay4yHasi TPaMOTHOCTh: OCBOCHHME HAy4YHBIX
METOAOB HMCCICAOBAaHUA SIBICHUM npupoasl W TCXHHUKHU, OBJIAACHHUC YMCHUSIMU 00BACHATD
(bl/ISI/ILIeCKI/Ie SIBJICHUS, IPUMCHSA IMOJTYUCHHBIC 3HAHWS, PCUIATh 3a/la4i, B TOM YHCJIC KaUCCTBCHHLIC
1 SKCIICPUMCHTAJIbHBIC.

[IpyHIHMNIMAIBHO AESTEIBHOCTHBIN XapakTep AAHHOTO Pa3zelia peann3yercs 3a C4ET TOro, 4To
o6yqa10mnecs1 BBIIIOJIHAIOT 3alaHusd, B KOTOPBIX UM IMPCAJIaracTcCs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUH pacliO3HaBaTh M HAYYHO OOBACHATH (PM3MUYECKHE SBICHHUS B
OKpYXKaIOIEH MTPUPOJIE U TOBCEIHEBHOMN KU3HU;

HCII0JIb30BATh HAYYHBIC MCTOAbI HUCCIICOAOBAHUA (1)PI31/I‘-I€CKI/IX ﬂBHCHHfI, B TOM YHCIIC IJI4A
MMPOBEPKU TUIIOTE3 U MOJTYUCHUS TCOPETUICCKUX BBIBOAOB,
OOBSICHSTH HAayY4YHBIC OCHOBBI HauOoJjiee Ba)KHBIX I[OCTI/DKGHI/IfI COBPCMCHHBIX T€XHOJ’IOFHI>1,
HAIrmpuMmep, MPaKTUYCCKOTrO HMCIHOJb30BAHUA PA3JIMYHBIX HCTOYHHKOB OHEPITHMHM HAa OCHOBE 3aKOHA
MMpeBpalCHus 1 COXpPaHCHH BCCX U3BCCTHBIX BUJIOB SOHCPIHUH.

INJIAHUPYEMBIE PE3YJIbTATBI
OCBOEHMUS MTPOTPAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHMUSI

N3yuyenne ¢u3MKM Ha YpOBHE OCHOBHOIO OOIIEro 0oOpa30oBaHHUS HAIPaBJICHO Ha JIOCTH)KEHUE
JUYIHOCTHBIX, METAMIPEIMETHBIX M MPEJAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIbTATOB.

B pesymprare wusydeHuss (PU3MKM HA YPOBHE OCHOBHOTO 00Imero oOpa3oBaHus Y
obOyuarorerocs OynyT chOpMUPOBAHBI CIEAYIONTNE TUIHOCTHBIE PE3YyIbTaThl B YaCTH:
1) naTpHOTHYECKOTr0 BOCIIUTAHUSA:
(] mposIBIICHWE UHTEpECa K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOHN (PM3HUECKON HAYKH,
(] IEeHHOCTHOE OTHOIIEHUE K JOCTHKEHUSAM POCCUICKUX YUEHBIX-(DU3UKOB;
2) rpasKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
[] rOTOBHOCTh K AaKTHUBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYMMBIX U ATHYECKHUX
po0sieM, CBA3aHHBIX C MPAKTUYECKUM MTPUMEHEHHUEM JOCTIKEHUN (DU3HKY;
[ oco3HaHKE BaKHOCTH MOPATbHO-3THUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;
3) acTeTMYECKOr0 BOCIIUTAHMSI:
] BOCIIpHSITHE JCTETUYECKUX KauecTB (U3MUecKod Hayku: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 IMO3HAHUSA:
] oco3HaHMe LIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIOIIEH KYJIbTYPHI;
] pa3BUTHE HAYYHOU JTHOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON e TEIbHOCTH;
5) popmupoBaHus KYJbTYPbI 310POBbsl U IMOLHOHAJLHOI0 0JIATONOTYYHs:
[J oco3HaHWe LEHHOCTH 0e30macHOro 00pasza >XU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MUPE,
BKHOCTU MpaBuj O€30MacHOro MOBEICHUS Ha TPAHCIOpPTE, HAa JOPOrax, C AJIEKTPUUYECKHM U
TEIUJIOBBIM 00OPY/IOBAHUEM B JIOMAIIIHUX YCIOBHUSX;
[J chopmupoBaHHOCTh HaBbIKAa pediekcuu, MpU3HAHKE CBOErO MpaBa Ha OIMMOKY U TAaKOro >Ke
MpaBa y Ipyroro 4eIoBeKa;
6) TpyA0BOro BOCIIMTAHHUSA:
[] akTUBHO€ y4YacTHE B peIICHHHM NPaKTUYECKuX 3adad (B paMKax CeMbH, 00pa3oBaTelbHOM
OpraHMu3aIiy, TOPOJIa, Kpasi) TEXHOJIOTHYECKON U COIMANIbHON HApPaBICHHOCTH, TPEOYIOIINX B TOM
yrcie U GU3NYECKUX 3HAHMUIA;
[ uHTEpecC K MPaKTUYECKOMY H3y4eHHIO Tpodeccuil, CBsI3aHHBIX ¢ (PU3UKOIA;
7) 3K0JIOrHYecKOro BOCIIUTAHMA:
) opueHTaIMsl Ha TpUMEHeHHe (PU3NYECKUX 3HAHUH IS pelIeHus 3a7ad B 00JIaCTH OKPYKAroIIeH
Cpelbl, TIAHUPOBAHUSI TMOCTYIKOB U OIIEHKHM WX BO3MOKHBIX IMOCIEICTBUN I OKPYXKArOIIeH
Cpelbl;
[J oco3HaHue III00aTBFHOTO XapaKTepa KOJOTHIECKUX MPOOJIeM U MyTel X perieHus;



8) aganTanuu K M3MEHSIOUIMMCS YCJIOBUAM COUMAJIBLHON ¥ IPUPOIHOH Cpe/bl:

[l moTpeOHOCTh BO B3aWMOJCHCTBUM MPU BHINOJHEHUH HCCIEAOBAHUM U MPOEKTOB (HU3NUECKOMH
HaIPaBJIEHHOCTH, OTKPBITOCTh OIbITY ¥ 3HAHUSAM JPYIUX;

(] MOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YE€pE3 MIPAKTUUECKYIO AESITEIbHOCTD;

[ motpeOHOCTh B (DOPMHUPOBAHUU HOBBIX 3HAHW, B TOM 4uciie GOpPMYIHpOBATH WAEH, MOHATHS,
THIOTE3bI O PU3NIECKUX OOBEKTaX U SIBJICHUSIX;

[ oco3HaHue JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acTu (pU3MKY;

[} mIaHupOBaHME CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUH;

] cTpemiieHne aHAIU3UPOBATh U BBISBIISITH B3aUMOCBSI3U MIPUPObI, OOIIECTBA U 3KOHOMUKH, B TOM
YHCJIE C UCNOIb30BaHUEM (PU3NUECKUX 3HAHUN;

] olleHKa CBOMX AEUCTBUN € y4ETOM BIIMSHUS Ha OKPYXKAIOUIYIO CPENy, BO3MOKHBIX ITIOOAIbHBIX
MIOCJIECTBUM.

METAINIPEAMETHBIE PE3YJIbTATHI
B pesynpTaTe ocBoeHHs mporpaMmbl Mo (HM3MKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs y
oOyuarorerocss  OyayT  cPopMHpOBaHBI MeTanpeaAMeTHbIe  Pe3yJbTaThl,  BKIIOYAIOIINE
MO3HABATEIbHBIC YHUBEPCAJIbHBIC YUCOHBIC JCHCTBHS, KOMMYHHKATHBHBIC YHHUBEpCAIbHBIC
yaeOHBIC ICHCTBUS, PETYIATUBHBIC YHUBEPCATLHBIC YUCOHBIC JCHCTBHS.
Ilo3HaBaTeIbHBIE YHHUBEPCATbHbBIE YUeOHbIE e CTBHUS
ba3oBble joruveckue a1eiicTBUsA:
BBISIBIISITH M XapaKTEPU30BaTh CYIICCTBCHHBIE TIPU3HAKH 00OBEKTOB (SBICHHUI);
YCTaHABIIMBATh CYIICCTBCHHBIH TPHU3HAK KIACCH(HUKAIIMU, OCHOBAaHUS Ui OOOOIICHUS W
CpaBHCHHS,
BBISIBIISITh  3aKOHOMEPHOCTH W INPOTHBOPEYUS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBS3UM MpPHU W3Y4YCHUU (PU3MUECKHUX SIBJICHHM M TMPOIECCOB,
JieNlaTh BBIBOJIBI C HCIOJIb30BAaHUEM JEIYKTUBHBIX U WHIYKTUBHBIX YMO3AKJIIOUYEHUH, BBIABUTaTh
TUIOTE3bI O B3aUMOCBA3SIX (PU3MUECKUX BEIINYUH;
CaMOCTOSITEJIPHO BBIOMpATh CMOCOO perieHus ydeOHOW (u3MYecKod 3amadu  (CpaBHEHHE
HECKOJIbKUX BapHaHTOB peEIICHUs, BBIOOp HamOojee MOAXOSIIEr0o € Y4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHEB).
Ba3oBble ucciienoBarebCcKHe 1eCTBUA
MCII0JIb30BATh BOMPOCHI KaK MCCIIEI0BATEIbCKII MHCTPYMEHT MO3HAHMUS,
MPOBOJUTH [0 CAMOCTOATEIbHO COCTABIEHHOMY IUIaHY OIBIT, HECJIOXKHBIM (pu3nueckuii
AKCIEPUMEHT, HEOOIbIIIOE HCCIeI0BaHne (PU3UYECKOTO SIBICHUS;
OIICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTH UH(POPMAILIUIO, MTOJYYEHHYIO B XOJIE€ UCCIICIOBAHUS
WJIM SKCTIEPUMEHTA;
CaMOCTOSITENIBHO  (POPMYIHUPOBaTh OOOOIIEHHS W BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMUS,
MIPOTHO3UPOBATH BO3MOXKHOE JalibHElIIee pa3BuTue (PU3HMUECKUX MPOIECCOB, a TAK)KE BHIABUTATh
MIPEIOJIOKEHNUS 00 X PA3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.
PabGora ¢ undopmanmeii:
MIPUMEHSTH PA3TUYHbIE METO/IbI, HHCTPYMEHTHI U 3alPOCHI MPU TIOUCKE U 0TOOpE HHPOPMAITUHU WIIH
JAHHBIX C YYETOM IpPEIOKEHHON yueOHOH (u3nuecKoil 3a1auu;
aHAIIM3UPOBATh, CHUCTEMATH3UPOBATh M WHTEPIPETUPOBATh HH(OPMALIUIO PA3TMUYHBIX BHUAOB U
(dbopM mpecTaBICHHUS;
CaMOCTOSITEILHO ~ BBIOMPATh  ONTHUMalbHYIO  ¢GOpMy  TMpeAcTaBlieHuss  uHoOpManuu U
WJUTIOCTPUPOBATH pelaeMble 3a7a4i HECTOKHBIMU CXeMaMH, AUarpaMMaMi, HHON rpadukoil u ux
KOMOUWHAITUSMH.
KoMMmyHuKaTHBHBIE YHUBEpPcaIbHbIE y4eOHbIe 1eliCTBHUS:
B X0/JIe 00CyXIeHHs y9eOHOTO MaTepuaa, pe3yIbTaToB Ja00paTOPHBIX pPadOT U MPOEKTOB 331aBaTh
BOIPOCHI 10 CYIIECTBY OOCYXJaeMO TeMbI U BBICKa3bIBATh UJICH, HAIICICHHBIC HA PEIICHHUE 3a/1a4l
U ToJiiepKkaHue 01arokenaTeIbHOCTH OOIIEHUS;



COTIOCTABJISITh CBOWM CYXKJICHHUS C CYKICHHSMHU JPYIMX YYaCTHHUKOB JMajnora, oOHapyXHBaTh
pa3IM4Mue U CXOJICTBO MO3ULINI;

BBIpakaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOMMYHO TMPEACTABISATh PE3YAbTAThl BBIMOJHEHHOTO (DU3MYECKOTO OmbITa (IKCIEPUMEHTA,
UCCIIEIOBAHUS, IPOEKTA);

MMOHUMATh U UCTOJH30BaTh MPEUMYIIECTBA KOMAHTHOW U WHAMBHIYaTbHOW pabOTHI IPHU PEIICHUU
KOHKPETHO! (hU3HUECKOH TIPOOIEMBI;

MPUHUMATH IIEJIM COBMECTHOM IESATEIHHOCTH, OPTaHU30BBIBATH JIEUCTBUS IO €€ JIOCTHUKEHUIO:
pacrnpeiensiTh poJid, 00CYX IaTh MPOLECChl U PE3yJbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS
HECKOIBKHUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh PabOTHI, JOCTUTAsI KAYECTBEHHOTO pe3yiibTaTa M0 CBOEMY HAMPABIICHUIO U
KOOPJAMHUPYS CBOU ACUCTBUS C APYTUMH WICHAMHU KOMAH/IbI;

OIIEHMBAaTh KAauyeCTBO CBOETO BKJIaga B OOMUNA MPOAYKT IO KPUTEPHUSM, CAMOCTOSITEIHHO
chopMyIUPOBAaHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIe yHUBepPcaibHbIE YueOHbIE 1eliCTBUA

Camoopranu3anusi:

BBISIBJISITH TIPOOJIEMBI B )KM3HEHHBIX M YU€OHBIX CUTYallUsSIX, TPEOYIOMIUX I peuieHnus GU3HIeCKIX
3HAHWM;

OPHEHTHPOBATHCS B PA3UUYHBIX TOJAX0JAX TPUHATHS pPEIIeHUH (MHINBUIyaTbHOE, TMPUHATHE
pelIeHus B IpyIIe, IPUHITHE PELIEHUI Ipynnoil);

CaMOCTOSITEJIHHO COCTABJISATh AITOPUTM pelieHus (U3UIECKON 3a1aun WK TIJIaHa WCCIICTIOBAHUS C
Y4ETOM HUMEIOIIHUXCST PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MpeiaracMbie
BAPUAHTHI PEIICHUN;

JieNaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3 PEIICHHE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYyalluy U MpeAJiaraTh IJiaH €€ U3MEHEHNS,

OOBSACHATh NMPUYMHBI JOCTHKEHUS (HEIOCTHKEHUS) Pe3yiabTaToB AESITEIbHOCTH, J1aBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JI€ATENBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (U3HMUECKOTO
UCCIIEIOBAHUSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS CUTYyalluH,
YCTaHOBJIIEHHBIX OLIMOOK, BOHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;

CTaBUTh ce0s Ha MECTO IPYroro 4ejoBeKa B XOJ€ CHOpa WM JUCKYCCHH Ha HAy4yHYIO TEMY,
[TIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIroro;

MpHU3HABaTh CBOE MPaBO HA OUIMOKY MpU pelieHuH (U3NYECKHX 3ajad WIM B YTBEPKIACHUSIX Ha
Hay4HbIE TEMbI U TAKOE K€ MIPaBO JPYroro.

MNPEJIMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 7 KJjacce IpeaIMETHBbIC pPe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOUINXCS YMEHHI:
WCII0JIb30BATh MOHATH: (U3NYECKUE U XUMUYECKUE SIBJICHUSI, HAOIIOIEHUE, IKCTIEPUMEHT, MO/JIEIb,
TUIO0TEe3a, €AWHULBI (PU3UYECKUX BEJIMYUH, aTOM, MOJIEKYJa, arperarHble COCTOSIHMS BEIECTBa
(TBEpHOE, KHUIKOE, ra3000pa3HOE), MEXaHWYECKOEe MIBIKEHHE (paBHOMEPHOE, HEPABHOMEPHOE,
NPSIMOJIMHEIHOE), TPAeKTOpHS, paBHOJACHCTBYIOIIAas cuiia, fedopmanus (ynpyras, miacTudyeckas),
HEBECOMOCTh, COOOMIAIOIINECS COCY/IbI;
pasnuyath sBiIeHUd (Aupy3us, TEIIOBOE JBUKEHNUE YaCTHIl BEIIECTBA, pABHOMEPHOE JIBUKEHUE,
HEPAaBHOMEPHOE JBI)KEHUE, WHEpLMs, B3aUMOACHCTBHE TEJ, pPABHOBECHE TBEPABIX TEI C
3aKpEIJIEHHONW OCBIO BpAIllEHHUs, Iepefada JaBlIeHUs TBEPIABIMU TEJIaMH, KUIAKOCTAMH U Ta3aMH,
aTMoc¢epHOoe JaBlieHHe, MIaBaHue TeJl, MPEBpPaIleHUs] MEXaHUYECKONH SHEPrun) MO OMUCAHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOMIMUX JaHHOE (PU3UUECKOE SIBICHHE;
pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (U3UUYECKUX SBJICHUM B OKPY)KAIOIIEM MHUpPE, B TOM UYHUCIIE
¢u3nyeckue SBICHUS B MPUPOJE: MPUMEPHI ABIKEHHS C PA3IMYHBIMU CKOPOCTSIMU B KMBOH U
HEXHUBOM TpHUpoJie, JEHCTBUE CHUJIBI TPEHHsl B HPUPOJE U TEXHHUKE, BIHMSHHE aTMOC(EpPHOro



JIaBJICHUs] Ha KMBOM OpPraHU3M, IUIaBaHUE PbIO, PbIYard B TEJE YEIOBEKA, IPU ATOM IEPEBOAUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBOWCTBA (TPU3HAKHU) (DU3HUECKUX
SIBJICHUI;

OTMCBHIBATh M3YYCHHbIE CBOWCTBA Tel M (PM3UUECKHE SIBICHUS, MCIONBb3Ys (PU3MUECKHE BETUUYHUHBI
(mMacca, 00bEM, TUIOTHOCTH BEILIECTBA, BPEMSI, IyTh, CKOPOCTh, CPEIIHSS CKOPOCTb, CHJIAa YIIPYTOCTH,
CWIa TSDKECTH, BeC Teja, CWia TpEeHus, JaBlieHue (TBEPLOro Teia, JKUIKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CHJIa, MEXaHW4ecKas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KOX(QQHUIMEHT TOJIE3HOTO NEHCTBUA MEXaHU3MOB, KHHETHUYECKAsl M MMOTCHIIMAIbHAS SHEPTHs), IPU
OTIMCAHWUH MTPABHIIBHO TPAKTOBATh (DU3MUECKHI CMBICI HCIIOJIB3YEMbIX BEIMYHMH, UX 0003HAYCHUS U
eNUHUIBl (PU3NYECKUX BEIIMYHMH, HAXOIUTh (OPMYIIBI, CBSA3BIBAIONIME MaHHYIO (PU3HUECKYIO
BEIMYUHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH Tpa(uKH H3YYEHHBIX 3aBUCHUMOCTEH (prU3MIecKux
BEJIMYMH;

XapaKTepU30BaTh CBOMCTBA Te, PU3NYECKHE SBJICHUS U MPOLIECCHI, UCTIONb3YS MpaBuiIa CI0KEHHS
cuil (BIOJb OJHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena, IpaBUIIO paBHOBECHUS
peiuara (6110Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHMs] MEXaHMYECKOW SHEpruu, npu
3TOM J]aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3allMChIBATh €I0 MAaTEMATUYECKOE BBIPAYKEHUE;
00BACHATH (pU3HUECKUE SBJICHUS, IPOLIECCH U CBOICTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MIPaKTUKOPUEHTUPOBAHHOTO XapakTepa: BbISBIATh IMPUYUHHO-CIEACTBEHHbIE CBSI3H, CTPOMTH
oObsicHeHHEe M3 1—2 JIOrMuYecKux IIaroB C Omopoil Ha 1-2 HM3ydeHHBIX CBOMCTBA (PU3MUECKHUX
SIBJIIEHUH, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemate pacu€THble 3a7ayd B 1—2 NEHCTBUS, WCHOJIb3YS 3aKOHBI U (DOPMYIIbI, CBS3bIBAIOIINE
¢u3nueckue BEIMYMHBI: Ha OCHOBE aHalIM3a YCIIOBUS 3aJlaud 3alKChbIBaTh KPaTKOE YCIOBHE,
MOJICTaBIATh (PU3NYECKHE BETUYMHBI B (POPMYINIBI M MPOBOIUTH PAaCUETHI, HAXOIUTH CIIPABOUYHBIE
JaHHbIE, HEOOXOAUMBIE JJIsl PEIlIeHUs 3a]1a4, OLIEHUBATh PEATUCTUYHOCTh MOJYYeHHON pu3nuecKoi
BEJINYMHBI;

pacro3HaBaTh HpPOOJEMBbI, KOTOPbIE MOYKHO PEHIMTh INPU IMOMOIIM (PU3UUYECKUX METOI0B, B
ONMMCAaHUM MCCIEIOBaHUS BBIJACIATh IPOBEPSIEMOE INPEANONIOKEHHUE (TUIOTE3y), pa3iuyaTh U
MHTEPIPETUPOBATh MOIYUYEHHBIN pe3yabTaT, HAXOAUTh OIIMOKU B XOJE OIBITA, JeJaTh BBIBOJIBI 110
€ro pe3ysbTaram;

IIPOBOJIUTH OINBITHl MO HAOMIOJACHUI0 (U3NYECKUX SBICHUM WM (U3NYECKUX CBOMCTB Tell:
(dbopMynupoBaTh IpOBEpsEMble IMPEAINOJIOKEHHs, COOMpaTh YCTAHOBKY U3 HPEIJIOKEHHOIO
000pyZ0BaHUs, 3alUChIBATE XO/1 ONbITA U (POPMYIUPOBATH BBIBOIbI;

BBITOJIHATh IPSIMbIE U3MEPEHUsI PACCTOSIHUS, BPEMEHH, MACChl Tesa, 00bEMa, CHIIbl U TeMIIepaTyphbl
C MCIIOJIb30BAaHUEM aHAJIOTOBBIX M LU(POBBIX NPUOOPOB, 3alUCHIBATh MOKa3aHUS IPUOOPOB C
y4E€TOM 3a7JaHHOUW aOCOTFOTHOM MOTPEIIHOCTH U3MEPEHUI;

IIPOBOJIUTh UCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYMHBI OT JpPYroid c¢
UCIOJb30BAHUEM MPSMBIX M3MEPEHUH (3aBUCUMOCTH IYTH PABHOMEPHO IBMKYIIETOCs Tejla OT
BPEMEHHU [IBIKEHHsSI Teja, CUJIbl TPEHHs CKOJIbKEHHUs OT Beca Teja, KadecTBa 0OpabOoTKU
IIOBEPXHOCTEH TEJl M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOIIAAW CONPUKOCHOBEHMS TEJ, CHUJIbI
YIPYTOCTH OT YJJIMHEHUS NPYXKHUHbI, BEITAIKUBAIOIIEH CUJIbI OT 00bEMa MOTPYKEHHOM YacTH Tena
U OT IUIOTHOCTH MJKOCTH, €€ HEe3aBUCHUMOCTHU OT IUIOTHOCTU TeJsa, OT TJIYyOWHBI, Ha KOTOPYIO
MOTPY’KEHO TeJo, YCIOBUI IUIaBaHUs Tell, yCIOBUHA paBHOBECHs pbluara U OJ0KOB), y4acTBOBAaTh B
IUTAHUPOBAHUM y4eOHOTO HCCIeI0BaHMs, cOOMPATh YCTAaHOBKY M BBINOJHSATH MU3MEPEHMs, CIEeays
NPEUI0OKEHHOMY IUIaHy, (DUKCHUPOBATh pe3yabTaThl TMOJTYYEHHOH 3aBUCHUMOCTH (U3MUECKUX
BEJIMYUH B BHUJAE MPELIOKEHHbIX TaOMuIl W TrpaduKoB, JenaTb BBIBOABI 10 pe3ylbTaTaM
UCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHbIE H3MEpeHMs (U3NYECKUX BEIMYUH (IUVIOTHOCTh BEIIECTBA MKHJIKOCTH U
TBEPAOrO TeEJla, CHJIA TPEHUS CKOJBXEHMS, JaBJICHHE BO3IYyXd, BBITAJKHUBAIOIIAs CHJIA,
JEUCTBYIOIIAsl HA MOTPYKEHHOE B JKUIKOCTh TENO, KOA(PPUIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIleaysd NpPeVIOKEHHOW WHCTPYKLUHU: TPH BBHIMOJHEHUH HU3MEpeHUil coOuparh
9KCHEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIISITH 3HAUEHUE NUCKOMOM BEJIMUUHBL;

coOuroIaTh MpaBmiIa TEXHUKU OE€30MaCHOCTH MPU paboTe ¢ JadopaTopHbIM 000PYIOBAHUEM;



yKa3bIBaTh MPHHLHUIBI JICHCTBUSA NPUOOPOB U TEXHHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIIUECS COCYbl, OapOMETp, phlyar, MOABWXHBIA M HEMOJBHKHBIN OJIOK,
HAKJIOHHAsI [IJIOCKOCTH;
XapaKTepU30BaTh MPUHIIMIIEI ACHCTBHUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONMOPOM
Ha UX ONMCAHUA (B TOM YHCIIE: NOAUIMIHUKYN, YCTPONCTBO BOAOIIPOBOJA, THIPABIMYECKUH TIpeEcC,
MaHOMETp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMeTp), MCIOoIb3ysd 3HaHUs O CBOMCTBAxX
(bU3NYECKUX SABICHUA U HEOOXOMMbIE (PH3UIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
MPUBOANTH TPHUMEPHl (HAXOAUTH WHQPOPMAIMIO O TpUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
(bu3NYecKUX 3HAHWW B TIOBCEIHEBHOW XU3HH /ISl 0OecriedeHus: Oe30MacHOCTH MPH OOpaAIICHUH C
npubopaMu M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUs 3I0POBbS U COONIOACHUS HOPM
9KOJIOTMUYECKOT0 TIOBE/ICHUS B OKPY’KaIOLLEH Cpele;
OCYIIECTBIISITh OTOOP HMCTOYHHKOB HH(popMammu B VHTepHETE B COOTBETCTBHM C 33JaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM M TYTEM CpPaBHEHUS pPAa3IMYHBIX
WCTOYHHUKOB BBIIENATH WHGOPMAIMIO, KOTOpas SIBISETCS MPOTHBOPEYMBOW WIIM MOKET OBITh
HEJIOCTOBEPHOI;
WCTIONb30BaTh MPHU  BBHIMIOJIHEHHWH  YYEOHBIX 3aJaHWi  HAyYHO-TIOMYJSIPHYIO  JINTEPATypy
(bu3MYECKOTO CO/ep KaHUsl, CTIPAaBOYHbIE MaTepuallbl, pecypchl cetu MHTepHeT, Bnaaers npuémamu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3zoBaHusl MHPOPMALMH U3 OJJHON 3HAKOBOM CHCTEMBI B JIpYT'YIO;
co3/aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHbIE U YCTHBIE COOOIIEHHS] HA OCHOBE 2—3 HCTOYHUKOB
nHpopmanuu (U3NYECKOTO COAEpkKaHHsI, B TOM uHcie MyOIMYHO JienaTh KpaTKue COOOILIEHUs O
pe3ynpTaTax MpPOEKTOB WM Y4eOHBIX MCCIEAOBaHMUNA, IMPU HATOM TPAMOTHO HCIOJIb30BATh
W3yYEHHBIN TIOHSATHIHBIN anmapar Kypca (pH3HKH, COTIPOBOXKIATh BBHICTYIIJICHHE TIPE3CHTAIHEH;
IIpU BBINOJIHEHUU Y4YEOHBIX MPOEKTOB M HUCCIEIOBAHUN pacHpenesiaTh O0s3aHHOCTU B TpyIMIe B
COOTBETCTBUU C IMOCTaBJICHHBIMH 33Ja4aMU, CIIETUTh 32 BHITIOJHEHUEM I1JIaHa JIEHCTBUH, aJIeKBaTHO
OLICHUBaThb COOCTBEHHBIH BKJIaJ B JEATEIBHOCTh TIpPYIIbl, BBICTPAaUBAaTh KOMMYHHUKATUBHOE
B3aMMO/ICHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOIIHX.

K xoHmy oOyueHus B 8 kJjiacce npeMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAFOIINXCS YMEHHM:
UCIOJb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE JBM)KEHHE aTOMOB U MOJIEKYI,
arperaTHbIe COCTOSIHUSI BELIECTBA, KPUCTAUIMYECKUE U aMOp(HbIE Teja, HACHIEHHBIH U
HEHACBIIEHHbI 1ap, BJIAXXHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPEHHsSs SHEpPrusi, TEIIOBOU
JIBUraTellb, JJIEMEHTApHBIA OJIEKTPUUECKUI 3apsi, DJIEKTPUYECKOEe I10JIe, IPOBOJHUKU U
JUAJIEKTPUKH, TOCTOSTHHBIHM 3JIE€KTPUUECKUI TOK, MArHUTHOE T0JIE;
pa3nuyarh sBJIEHUS (TEIUIOBOE PACIIMPEHUE U CXKaTHhe, TeIulolepesnaya, TEMJIOBOE PABHOBECHE,
CMauyuBaHKe, KallWUISAPHbIE SIBICHUS, HCHApeHHe, KOHAEHCAlMs, IUIABJICHHE, KpHUCTaIU3aLMs
(oTBepaeBaHME), KHIIEHHE, Temulonepenada (TEIUIONPOBOJHOCTb, KOHBEKLUS, HW3Iy4EHHE),
JJIEKTpU3alUs TeJl, B3auMOJEHCTBHE 3apsAloB, JEHCTBHUS HIIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHHe, B3aUMOJICHCTBUE MAarHUTOB, JI€HCTBHE MAarHUTHOTO I0JI HAa IMPOBOJHUK C TOKOM,
3JIEKTPOMArHuTHasi MHAYKIMS) O ONUCAHMIO MX XapaKTEePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JJaHHOE (PU3NYECKOEe SIBJIICHUE;
pacrio3HaBaTh MPOSIBICHUE U3YUEHHBIX (U3UUECKUX SBJICHUM B OKPYXKAlOIIEM MHUpPE, B TOM YHCIE
¢bu3nyeckue SBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHNUE U KaWIISIPHBIC SBJICHUS B IIPUPOJIE,
KpHUCTaJJIbl B MpUpo/Jie, n3nydeHue ColHIa, 3aMep3aHue BoJOEMOB, MOPCKHE OpHU3bl, 0Opa3oBaHUe
pocChbl, TyMaHa, WHes, CHEra, J3JIEKTpPHUECKHE SIBJICHHUS B aTMocdepe, 3JIEKTPUUYECTBO IKUBBIX
OpPraHu3MOB, MarHUTHOE MoJie 3eMiIM, Apei] MOII0COB, POJIb MAarHUTHOIO MOJS A JKM3HMU Ha
3emJe, MOJIAPHOE CHSIHUE, NMPH 3TOM IMEPEBOAUTH MPAKTUYECKYIO 337ady B Y4eOHYIO, BBIICIATh
CYIIECTBEHHbIE CBOMCTBA (pU3HAKN) (PU3MUYECKHUX SBJICHUM;
OINUCBIBATH U3YyYEHHbIE CBOMCTBA TEN U (PU3UYECKHUE SIBICHUS, HCIOJb3Yd (PU3MUECKUE BEINUUHBI
(TemmepaTtypa, BHYTPEHHsISI SHEPTHUs, KOJIMYECTBO TEIJIOTHI, yJAENIbHAs TEIUIOEMKOCTh BEIIECTBa,
yJelbHas TeIloTa IJIaBJIeHUs, yaelbHas TeIuIoTa napooOpa3oBaHusl, yAedbHas TEIUIOTa CrOpaHus
TOIUIMBA, KOA((QUIMEHT IMOJE3HOrO JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTENbHAS BIIAXHOCTD
BO3/lyXa, OJIEKTPUYECKHH 3apsi, cuja TOKa, DJIEKTPUYECKOEe HalpsDKEHHE, COMpPOTUBIICHUE
MIPOBOJIHUKA, YAEIbHOE CONPOTHUBIIEHHE BEIIECTBA, pab0oTa M MOIIHOCTH AJIEKTPUYECKOTO TOKa),



IIPU ONMUCAHUU MPABUIIBHO TPAKTOBATH (PU3MUECKHIA CMBICT MCHOJIB3yEMbIX BEIMYUH, 0003HAYCHUS
U eIUHULBl (PU3MUECKUX BEIUYMH, HAXOIUTHh (POPMYIIBI, CBS3BIBAIONIUE MAHHYIO (DU3HUECKYIO
BEIMYUHY C JAPYTMMH BEJIHMYMHAMHU, CTPOUTH TpauKH HM3Y4YEHHBIX 3aBUCHUMOCTEH (pu3ndecKux
BEJIMYUH;

XapaKTepU30BaTh CBOWCTBA TeJl, (DU3MUYECKHE SBJICHUS U TPOLECCH, HCHOJIb3Yysl OCHOBHBIC
MOJIOKEHHSI MOJICKYIPHO-KMHETHYECKOW TEOPUU CTPOCHHS BEIIECTBA, HMPUHIMII CYEPIO3UIINU
1oJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHus 3apsaa, 3akoH OMa Ui ydyacTKa Lelu, 3aKOH
JUxoynsi—JleHna, 3aK0OH COXpaHEHUs! SHEPTUH, IPU ITOM JaBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA
Y 3aIIMCHIBATh €r0 MaTeMaTHYECKOE BBIPAKEHHE;

OOBSICHATH (PU3UYECKUE MPOIECCHl W CBOWCTBA TN, B TOM YHCIE€ M B KOHTEKCTE CHUTYaIHi
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHOCIEACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHne u3 1—2 JOTMYECKHX IIaroB ¢ OMopoil Ha |—2 M3y4eHHBIX CBOWCTBA (PH3MUYECKHUX
SIBIIEHUH, QU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3aJa4u B 2—3 JEHCTBUSA, WCIOJB3YS 3aKOHBI U (DOPMYINBI, CBS3BIBAIOIINE
¢u3nveckne BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3a/a4d 3allMChIBaTh KPAaTKOE YCJIOBHE,
BBISBIIATH HEJOCTATOK JIAHHBIX JUIS pEIIeHWs 3a/Jadd, BBIOMpAaTh 3aKOHBI W (HOPMYIIHI,
HEOOXOJUMBIE ISl €€ pEUIeHHs, MPOBOJUTH PACYETl M CPABHUBATH IOJyYCHHOE 3HAYCHUE
(bU3NIeCKOi BETUYNHBI C H3BECTHBIMU JIAHHBIMHU;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh MPH MOMOIIHN (PU3NIECKAX METOJIOB, UCTIOIB3YS
OTIMCAaHWE WCCIIEMOBAHMS, BBIJICISATH IMPOBEPSIEMOE MPEINOJI0KEHNE, OIICHUBATh IPABHIBLHOCTH
MOpsIIKa MPOBEJICHUS MICCIICIOBAHMS, JIEaTh BBIBOJIBI,

MPOBOJIUTH OMBITBI IO HAOMIOJCHUIO (PU3MUECKUX SBICHUH WM (DU3HYECKHX CBOMCTB Tel
(KanmMJUTApHBIE SBIICHHS, 3aBHCUMOCTD JIABJIICHUSI BO3yXa OT €ro 00bEéMa, TeMIIepaTypbl, CKOPOCTH
mporiecca OCTHIBAHMS W HArpeBaHWs MPH M3IYYCHWH OT [BETa H3NIydaromed (TOTJIONIAroniei)
MIOBEPXHOCTHU, CKOPOCTh MCIIAPEHUS BOJIbI OT TEMIIEPATyphl JKUAKOCTHU U IJIOLIAIU €€ TOBEPXHOCTH,
NIEKTpU3alUsa Tel U B3aUMOJAEHCTBHE 3JIEKTPUYECKUX 3apsIOB, B3aUMOJECHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yaJU3allsi MArHUTHBIX MOJIEH NOCTOSIHHBIX MarHUTOB, ACHCTBHMSI MAarHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMAarHmMTa, CBOWCTBA 3JIEKTPOJBUIATElNs MOCTOSHHOTO
TOKa): (POPMYJIMPOBATH MPOBEPSIEMbIE MPENOI0XKEHUS, COOMPATh YCTAHOBKY M3 IMPEUIOKEHHOTO
000pyJI0BaHUs, OIIUCHIBATh X0 OMbITa U (POPMYJIMPOBATH BHIBOBI;

BBITOJIHATE NPSMblE U3MEPEHUs TEMIIEPaTypbl, OTHOCUTEIbHON BIAXKHOCTU BO3JlyXa, CHUJIblI TOKA,
HampsDKEHUs C MCIOJIb30BAaHUEM AaHAJOrOBBIX HPUOOPOB M JATYMKOB (PM3MUECKUX BEJIUYUH,
CpaBHUBATh PE3y/IbTaThl U3MEPEHUHN C YUETOM 3a1aHHON aOCOJIFOTHON NOIPEIIHOCTH;

IIPOBOJIUTh UCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYMHBI OT JpPYroid c¢
UCIOJIb30BAHUEM NPSAMBIX U3MEPEHUIl (3aBUCHUMOCTh COIPOTUBIICHHS IPOBOJHUKA OT €r0 JUIMHBI,
IUIOIIAM MONEPEYHOI0 CEYEHUs U YAEIbHOIO CONPOTUBIICHHS BEIECTBA IPOBOHUKA, CHIIBI TOKA,
UAYILEro yepe3 MPOBOJHUK, OT HAIIPSDKEHUsI Ha MPOBOJAHUKE, UCCIIE0BAHKE MTOCIE0BATEILHOIO U
napajiesIbHOr0 COeIMHEHUH MPOBOJIHUKOB): IJIAHUPOBATh UCCIIEOBAaHUE, COOUPATh YCTAHOBKY U
BBITOJIHATE U3MEpPEHUs, Cleqys MPEeUI0KEHHOMY IJIaHy, (PUKCHPOBaTh pe3ysbTaThl MOJIYYEHHOH
3aBHCHUMOCTH B BHJIE TaOJIUI U I'paMKOB, J€JIaTh BBIBOJIbI II0 PE3yJIbTaTaM UCCIIEI0BaHMS;
IIPOBOJIUTh KOCBEHHBIE HM3MEpPEHMs (PU3MUECKUX BEIUUYUH (yIelbHas TEMJOEMKOCTb BEIECTBa,
CONPOTHUBJIEHUE TPOBOJHMKA, pPabOTa M MOIIHOCTb 3JIEKTPHUUYECKOro TOKa): IJIAHUPOBATh
U3MEpEHHUs, coOOUpPaTh SKCIEPUMEHTAIbHYI YCTAHOBKY, CIIEAYs IMPEUI0OKEHHOM HHCTPYKLUH, U
BBIUNCIIATH 3HAUEHUE BEJIMYUHBI;

coOuro1aTh MpaBuiia TEXHUKU 0€30MaCHOCTH MU paboTe ¢ 1abopaTopHBIM 000PYIOBAHUEM;
XapaKTepU30BaTh MPUHIIMIIBI IEHCTBUS U3YUYE€HHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOpOMH
Ha MX OmMcaHus (B TOM YHCIE: CHCTeMa OTOIUIEHHUS JIOMOB, T'MTPOMETp, IapoBas TypOuHa,
amrepMeTp, BOJBTMETpP, CYETUMK D3JIEKTPUUYECKON HHEPIUH, 3JIEKTPOOCBETUTENIbHbIE MPHOOPHI,
HarpeBaTesbHbIE IEKTPONPUOOPH! (IIPUMEPHI), STEKTPHUUECKUE MPETOXPAHUTEINH, DICKTPOMArHHUT,
AJIEKTPOJBUraTeNlb MOCTOSHHOIO TOKA), UCMOJb3YS 3HAHUA O CBOMCTBAX (PM3NYECKUX SBICHUHA U
Heo0X01uMBble (PU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOIMCTBA M HM3MEpHUTENbHbIE NPHOOPHI MO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KMJIKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, JBUTraTeNb



BHYTPEHHETO CrOpaHMsl, 3JIEKTPOCKOI, PEOCTaT), COCTaBJIATh CXEMbl 3JEKTPUUECKUX LENel ¢
MOCIIEIOBATEIBHBIM M MapaJlJIeIbHBIM COCTMHEHUEM DJIEMEHTOB, pa3jifyasi yCIOBHbIE 0003HAUYCHUS
3JIEMEHTOB JIEKTPUUECKUX LIETIEH;
NPUBOAUTH MPUMEPHl (HAXOAUTH WHPOPMALMIO O MIpPUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
(du3HUECKUX 3HAHUU B TOBCEIHEBHOW JKU3HU JUIsl oOecriedeHrs: 0€30TacCHOCTH TPpU 00palieHuu ¢
npubopaMu M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 3JI0POBbsI U COONIONEHHS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOLLEH Cpele;
OCYIIECTBIISITh TMOMCK HMHPOpPMauu (U3NYECKOTO cojepxkanus B VIHTepHeTe, Ha OCHOBE
UMEIOLUXCS 3HAaHUNA U MYTEM CpaBHEHHUs JIOTIOJIHUTEbHBIX HCTOYHUKOB BBLIEISATH HH(POPMALHIO,
KOTOpasi sBJISETCS MPOTUBOPEUNBOM WIIM MOKET ObITh HETOCTOBEPHOM;
UCIOJIb30BAaTh IPU  BBINOJHEHMM Y4E€OHBIX 33JaHUN  HAay4yHO-INOMYJISIPHYIO  JIMTEpATypy
(U3NIECKOTO COJIEpKAHUS, CIPABOYHBIC MaTEPUAIIbI, pecypchl ceTu VIHTepHeT, BIaaeTh NpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;
co3/aBaTb COOCTBEHHbIE MMCbMEHHBIE U KpAaTKHUE YCTHbIE cOOOIIeHus, 0000as nHpopMauio us3
HECKOJIbKUX HCTOYHUKOB (PHU3UYECKOIO COJIEp’KaHUsl, B TOM 4HcIEe MYyOJIMYHO MNPEACTaBIsATh
pe3yabTaThl MPOEKTHOW MM UCCIIEI0BATENbCKON JEITEIbHOCTH, IPU 3TOM IPAMOTHO HCIIOJIb30BaTh
M3YYEHHbIN NOHATUNHBIN anmnapat Kypca GU3HMKH, COIPOBOXK/IATh BHICTYIIJICHHE NPE3EHTAUEl;
IIpU BBIIIOJIHEHWU YYEOHBIX MPOEKTOB M HCCIENOBAHUN (DU3NYECKUX IPOILIECCOB PACIPEAEsITh
00s13aHHOCTH B TpPYIE B COOTBETCTBUM C MOCTaBJICHHBIMHU 3a/ladaMH, CJIEIUThH 3@ BBIIIOJHEHUEM
IJlaHa JEeMCTBUMI M KOPPEKTUpPOBAaTh €ro, aJeKBaTHO OIIGHMBATh COOCTBEHHBIM BKIAL B
NeSITeNIbHOCTD T'PYIIbI, BbICTpauBaTh KOMMYHMKAaTUBHOE B3aUMOJICHCTBUE, MPOSBIISAS TOTOBHOCTh
paspeniath KOH(IUKTHI.

K koHiy oOyueHus B 9 kJacce npeIMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHH:
UCIOJb30BATh MOHATUSA: CUCTEMa OTCYETA, MaTepHalbHas TOYKA, TPAEKTOPHS, OTHOCHUTEJIBHOCTh
MEXaHUYECKOT0 JABWXKEHHUS, AedopMarys (yrpyras, IacTHUecKas ), TPeHUE, LEHTPOCTPEMUTENILHOE
YCKOpPEHHE, HEBECOMOCTb U NEPErpy3KH, LEHTP TSKECTH, AOCOJIIOTHO TBEPIOE TEIIO, IEHTP TAKECTU
TBEPJIOTO TeJla, pABHOBECUE, MEXaHMUECKUE KOoJaeOaHHs U BOJIHBI, 3BYK, MH(Pa3BYK U yIbTPA3BYK,
JIEKTPOMArHUTHBIE ~ BOJIHBI, IIKajla 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJU30pYyKOCTb U
JATbHO30PKOCTh, CIEKTPbl HCIIyCKaHHWsS W IOMJIOLIEHMs, aib(a, OeTa- W TaMMa-u3JIydeHHs,
M30TOIBL, SIIEPHAs SHEPTETHKA,
pa3nuyath  sABIEHHUA  (PaBHOMEPHOE U HEPABHOMEPHOE  NPSAMOJIMHEHHOE  JBHIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBM)KEHUE, CBOOOJHOE MaJeHUE Tell, PABHOMEPHOE IBIKEHHE
[0 OKPY)XHOCTH, B3aUMOJICHICTBHE Te€Jl, PEAKTUBHOE [BM)KEHHE, KoyieOaTelbHOEe JBWKCHHE
(3aTyxarolye U BBIHYKICHHBbIE KojeOaHMs), pe30HAHC, BOJHOBOE JIBUKECHUE, OTPAXEHHUE 3BYKa,
IpPSIMOJIMHENHOE PpPacHpOCTPaHEHHE, OTPAKEHUE W NPEIOMIIEHHE CBETa, II0JIHOE BHYTPEHHEE
OTpaK€HHE CBETa, pa3JOXKEeHHe Oel0oro cBeTa B CHEKTP M CIIOKEHUE CHEKTPaJbHbIX IIBETOB,
JMCIIEpCUsl CBETa, €CTECTBEHHAas paJMOAKTUBHOCTb, BO3HUKHOBEHHME JIMHEWYATOTro CHEKTpa
U3IY4YEHHUs) 1O ONUCAHUIO UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPHUPYIOIIUX
JaHHOE (pU3HMYecKoe SBJICHUE;
pacro3HaBaTh MPOSBICHNUE MU3YYEHHBIX (PU3MUECKUX SBICHUN B OKpYXaroleM MHpe (B TOM 4ucie
¢u3nyeckue SBJICHUS B MPUPOJE: NMPUIUBBI M OTIMBBI, JBMWXKEHUE MaHeT COJHEUHOW CHCTEMBI,
pEaKTUBHOE JABMKEHUE >KMBBIX OPIaHM3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHUE,
celficMUYecKre BOJIHBI, IIyHaMH, 3XO0, I[BETa TeJl, ONTHYECKHE SBJICHUS B MPUPOJE, OMOIOTHYECKOe
JeWCTBUE BHUAUMOTO, YIbTPa(pHOIETOBOTO U PEHTTEHOBCKOIO U3JIYYEHHH, eCTeCTBEHHBIN
palMOaKTUBHBIM (DOH, KOCMHUYECKUE JIyYHd, PaJMOAKTUBHOE H3JIy4YE€HHUE IMPHUPOTHBIX MHUHEPANOB,
JeWCTBUE PaJUOAKTUBHBIX W3MYy4eHUH Ha OpraHu3M 4eJOoBeKa), IpU OSTOM IEpPEeBOAUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIACIATH CYLIECTBEHHBbIE CBOMCTBA (MPU3HAKU) (PU3HYECKUX
SIBJICHUI;
OTMCBIBATh M3YYCHHbIE CBOMCTBA Tel M (PU3MYECKUE SBJICHUS, UCIONb3YS (PU3UUECKUE BEITUUHHBI
(cpenHsis W MUHOBEHHAs CKOpPOCTb Tela TIpM HEPAaBHOMEPHOM JBW)XKEHHH, YCKOpPEHHE,
IIEpEMEILEHUE, ITyTh, YIJI0Basi CKOPOCTh, CUJIAa TPEHUS, CHJIA YIPYTOCTH, CHUJIA TSDKECTH, YCKOPEHUE
cBOOOJTHOTO TMAaJEHUs, BEC TeJla, HMMIYJIbC Tea, MMIIYJAbC CHJIBI, MeXaHW4yeckas paboTa Hu



MOIITHOCTh, MOTEHIIMAJIbHAS SHEPTHUs Teja, MOJHATOTO HaJl TIOBEPXHOCTHIO 3€MJIM, MOTCHIIUAIbHAS
SHEPTUs CXKATOM MPYKUHBI, KMHETHYECKasi HEPrusi, MOJHAs MEXaHWYeCKas SHEprus, Mepuo] U
4acToTa KOJICOaHUH, AJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKA3aTelb
MPETOMJICHHUSI CPEJIbl), IPH OTMMCAHUH MPABWIBHO TPAKTOBATh (PU3MUYECKHIA CMBICI MCIOJIB3yEeMBbIX
BEJIMYUH, 0003HAYCHUSI M eIUHUIBI (PU3MYECKHX BEIHYMH, HAXOIUTh (DOPMYIbI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIWYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTh TpaduKd HU3YyYCHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SIBICHHUS W MPOLECCHI, UCIOJB3Ys 3aKOH COXPAaHEHHS
SHEPTHH, 3aKOH BCEMUPHOTO TATOTSHHS, IPUHIUI CYNEPIO3UIMU CUJI, IPHHIIUAI OTHOCUTEIILHOCTH
lanunes, 3akoHbl HprOTOHA, 3aKOH COXpaHEHHUsS WMIYNbCA, 3aKOHBI OTPAKEHHS U MPEITOMIICHUS
CBETa, 3aKOHBI COXPAHEHHUS 3apsIOBOrO M MAacCOBOTO YHMCENl MPHU SACPHBIX PEAKIUSIX, TPU 3TOM
JIaBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3AIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
OOBSICHATH (PU3UYECKUE TPOIECCHl W CBOWCTBA TEl, B TOM YHCIE W B KOHTEKCTE CHTYyallUui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUYUHHO-CICICTBEHHBIE CBSI3H, CTPOHTH
00BsicHEHHE M3 2—3 JIOTMYECKUX ILaroB C OMOpoil Ha 2—3 M3y4EHHBIX CBOMCTBA (PU3MUYECKHUX
SIBIICHUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacué€THble 3a/1a4uM (OMMPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCIOJIb3Ysl 3aKOHBI U
(dbopMyIbl, CBA3BIBAONINE (PH3MUECKIE BETMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33a]]au 3aIllMCHIBATh
KpaTKoe YCJIOBHE, BBISABIATH HEJOCTAIONIME WM W30BITOYHBIC JaHHBIC, BBHIOMPATh 3aKOHBI M
dbopmynbl, HEOOXOMUMBIE Ul PEIICHHs, MPOBOJWUTH PACYETHl M OLEHUBATh PEATUCTHYHOCTD
MOJTyYCHHOTO 3HaUCHUsI (PU3NIECKON BEIINIHHEI,

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh IPH MOMOIIN (PU3MIECKUX METOIOB, UCTIONIB3YS
OTIMCAaHWE WCCIIEJIOBAHMS, BBIACISATH IMPOBEPSIEMOE MPEIIOJIOKEHHIE, OIEHUBATH TPAaBIIBHOCTD
MopsiZIKa TPOBEACHUS  HMCCIIENOBAaHUS, JellaTh BBIBOJBI, HMHTEPIPETUPOBATH  PE3YIbTATHI
HaOJIIOJICHUH U OIBITOB;

MPOBOJUTH OIBITHl MO HAOMIOACHUIO (U3NYECKUX SIBICHUW WU (U3MUECKUX CBOMCTB TEN
(u3yyeHue BTOporo 3akoHa HbrOTOHA, 3aKOHA COXpaHEHHUS HHEPrHM, 3aBHUCHUMOCThH Iepuoja
KoJjie0aHui MPY)KMHHOTO MasTHHUKA OT Macchl Ipy3a M >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIUTYIbl MalIbIX KoJieOaHUM, MPSMOJIMHEHHOE pachpOCTpaHEHHE CBETa, Pas3jiokKeHHe Oeroro
CBETa B CIEKTpP, U3yUCHHE CBOWCTB M300pa)KEHUS B IJIOCKOM 3€pKajie U CBOMCTB H300pakeHUs
npenMeTra B coOuparolel JInH3e, HaOMI0IeHNE CIUIONIHBIX U JIMHEHYAThIX CIEKTPOB U3JIy4eHUSs):
CaMOCTOSITENIBHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 0O0OpydOBaHUS, OMHCHIBATH XOJ
OTIbITA U €r0 Pe3yibTaThbl, GOPMYIUPOBATH BHIBO/IBL;

MPOBOJUTH MpPH HEOOXOAMMOCTH CEpPHIO MPSMBIX H3MEpPEHUil, Oomperensis cpeiHee 3HaYCHHE
n3MepseMoil BelWuuHbl ((POKYCHOE PpAcCTOSIHUE COOMparoIiel JMH3bI), 000CHOBBIBATH BBHIOOD
crioco0a n3MepeHus (M3MEPHUTEIIBHOTO MPUOopa);

MPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (U3NYECKHX BEJIMYMH C HCIOJIB30BAHUEM TMPSMBIX
M3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHH MpPU PaBHOYCKOPEHHOM JBIDKEHUU 0e3 HayalbHOU
CKOPOCTH, Mepuoa KojeOaHuN MaTeMaTH4eCKOro MasTHHKA OT JUTMHBI HUTH, 3aBUCUMOCTH yrja
OTpaXeHHsI CBETa OT yIjla MaJeHus M Yria OpeIoOMIICHHs OT yrja NaJeHus): IJIaHUPOBaTh
UCCIIEIOBAaHUE, CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY, (PUKCHpPOBATH pPE3YNIbTaThl IMOTY4EHHOM
3aBUCHUMOCTU (PU3NYECKUX BEITUYHMH B BHJIE TaOIMIl U TpadUKOB, JeIaTh BBIBOJBI [0 pe3ylbTaTamM
HCCIIEIOBaHUS;

MIPOBOJIUTh KOCBEHHBIE M3MepeHHs (PU3MYECKUX BEJIUYMH (CpeiHss CKOPOCTh W YCKOPEHHE Tena
IIpU PABHOYCKOPEHHOM [IBMJKEHUM, YCKOPEHHE CBOOOIHOTO MaJeHUs, KECTKOCTb MPYXKHUHBI,
KOA(QQUIMEHT TPEeHHsI CKOJBXKEHMs, MeXaHuuyeckas paboTa M MOIIHOCTb, 4acTOTa WU MEPUOJ
KoJle0aHUH MaTeMaTHYECKOT0 U MPYKUHHOIO MAasTHUKOB, ONTHYECKasl CUjla cOOMpPAIOLIEH JTMH3BI,
palMOaKTUBHBIM (OH): MIAHMPOBATh H3MEPEHUs, COOMPATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY M
BBITIOJTHATE U3MEPEHUs, CIEys NMPEAI0KEHHON WHCTPYKIMHU, BBIYMCIATH 3HAYCHHUE BEIIMUYMHBI U
aHAJIM3UPOBATH MOJyYCHHBIE PE3YIbTAThI C YUETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUIA;
coOuroIaTh MpaBuiia TEXHUKU O€30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000PYI0BAHUEM;



pa3nuyaTh OCHOBHBIC TPU3HAKM HW3YYCHHBIX (HU3MUECKUX MOJEJeH: MaTephajbHas TOYKa,
a0CcoJIIOTHO TBEPAOE TENO, TOUCUHBI MCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A, TUIAHETapHAs MOJEIb
aTOMa, HyKJIOHHAasi MOJIEJIb aTOMHOT'0 S/pa;

XapaKTepU30BaTh MPUHIIMIIBI ICHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOH
Ha UX OnucaHus (B TOM 4YHUCIE: CIHUJOMETP, NATUYUKHU IIOJIOXKEHUS, PAaCCTOSIHUS U YCKOPEHHS,
pakeTa, 9X0JIOT, OUKH, MIEPUCKOT, (OoToAanmapaT, ONTUHIECKUE CBETOBOIbI, CIIEKTPOCKOT, JI03UMETD,
Kamepa BuibcoHa), MCHONB3ys 3HAHUS O CBOWCTBAaX (DM3WYECKHX SBICHUH W HEOOXOIMMBIE
¢bu3nveckne 3aKOHOMEPHOCTH;

WCTONB30BaTh CXEMBbl W CXEMATUYHBIE PUCYHKHM M3YYCHHBIX TEXHUYECKUX YCTPOWCTB,
M3MEPUTENbHBIX IPUOOPOB U TEXHOJOTMYECKUX MPOLECCOB MPH PEIIEHUU Y4eOHO-NPAKTUYECKUX
3ajad, ONTUYECKHE CXEMbI I MOCTPOEHHS U300pa)K€HMH B INIOCKOM 3€pKaje M coOuparolein
JIMH3E;

MPUBOANTH TPHUMEPHl (HAXOAWTHh WHQPOPMAIMIO O TpUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
(¢u3nyecKux 3HAHUN B MOBCEIHEBHOW YKM3HU JUIsl oOecrieueHus: 0e30MacHOCTU MpU oOpallleHuu ¢
npubopaMM W TEXHUYECKUMM YCTPOWCTBAMH, COXpPAHEHHS 370pPOBbsI U COOJIIOJIEHUS HOPM
9KOJIOTUYECKOT0 MOBEICHUS B OKPYKAIOLIEH CPEIE;

OCYILIECTBIIATh MOUCK HMH(OpManMu (U3NYECKOro cojepkaHuss B VHTepHeTe, caMOCTOSTEIbHO
(dbopMynupys TMOUCKOBBIM 3ampoc, HaXOAWTh IYTH OINpPEAETCHHs] JOCTOBEPHOCTH IOJTY4YE€HHOM
nH(pOpMalLlMK HAa OCHOBE UMEIOIINXCS 3HAHUH U JIOMTOJIHUTEIbHBIX HCTOUHUKOB;

UCIOJIb30BAaTh TPU  BBHINOJHEHUM Y4EOHBIX 33JaHUN  HAay4HO-TIOMYNSPHYIO  JIUTEPATypy
(bu3NYeCcKOTo Cco/ep KaHMsl, CIIPAaBOYHbIE MaTepualbl, pecypchl ceT VHTepHeT, BiaaeTh NpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;
co3faBaTb COOCTBEHHbIE NHUCHbMEHHBIE M YCTHBIE COOOIIEHHMs] Ha OCHOBE HHpopMauuu u3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOro coJepKaHMs, MyOJWYHO NPEICTaBISITh PE3yJIbTaThl
IIPOEKTHON WJIM UCCIIEA0BATENbCKON AESTEIBbHOCTH, IIPU TOM I'PaMOTHO HCIOJIb30BATh U3yYEHHBIN
MOHATUHHBIN anmnapaT U3y4yaeMoro paszena (PU3MKU U COIPOBOXAATh BBICTYIJICHUE MpPE3eHTALNEH
¢ y4€TOM 0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne || HammeHnoBaHuE pa3fenoB U KonunuecTBo yacos DOnekTpoHHbIe (ITU(POBHIL)
/I TEM MPOTPaMMBbI Beero|Kontponshsre| [Ipaktiyeckue 00pa3zoBaTesbHbIE PECYPCHI
paboThI paboThI
Paszjnen 1.®@u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUPA ‘
1.1||®dusuxka - Hayka o npupoje 2 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
1.2 ||®usnueckue BeIMUHHBI 2 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
1.3||EcTecTBeHHOHAYYHBII METOT 2 1 bubnuoreka [JOK
TIO3HAHUS https://m.edsoo.ru/7f416194
‘I/ITOFO 10 pasjeny H 6 ” ‘
‘Pa3)1e.11 2.IlepBoHavyajbHbIe CBEJICHHsI 0 CTPOCHHH BelleCTBA ‘
2.1|Crpoenue BemecTBa 1 bubnuoreka [JOK
https://m.edsoo.ru/7f416194
2.2||IBrokeHre U B3aUMOICHCTBHE 2 1 bubnuotexa [JOK
YaCTHI BEIECTBA https://m.edsoo.ru/7f416194
2.3||ArperatHbie COCTOSIHUS 2 bubnuoreka [JOK
BEIIIECTBA https://m.edsoo.ru/7f416194
‘I/ITOFO o pazjaeny H 5 H ‘
‘Pa?.z[e.ﬂ 3. JIBM:KeHHE M B3aMMOJIEHCTBHE Tl ‘
3.1 ||Mexannyeckoe IBUKEHUE 3 bu6moreka [IOK
https://m.edsoo.ru/7f416194
3.2||Uueprus, Macca, MIOTHOCTh 4 1 bu6moreka [IOK
https://m.edsoo.ru/7f416194
3.3||Cwta. Buner cun 14 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
‘I/ITOFO 0 pazaeny “ 21 “ ‘
‘Pamen 4.]1aBjieHue TBEPABIX TeJl, KUJAKOCTEN U ra3oB ‘
4.1| daBnenue. [lepenaua 3 bu6moreka [IOK
JaBIICHHUS TBEPABIMU TEJIaMH, https://m.edsoo.ru/7f416194
KHUJIKOCTSIMU U Ta3aMU
4.2 ||[laBaeHue >KUIKOCTH 5 bubmuoreka [[OK
https://m.edsoo.ru/7f416194
4.3||AtmocepHOe naBiIcHUE 6 bubnuoreka [JOK
https://m.edsoo.ru/7f416194
4.4 | ]leficTBHE )KUIKOCTH M Ta3a Ha || 7 1 3 bubmuoreka [JOK
NOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
‘I/ITOFO IO pa3feiny “ 21 “ ‘
‘Pasz[e.n 5.Pa6oTa 1 MOIIHOCTH. JHEPrus ‘
5.1||PaGoTa 1 MOITHOCTh 3 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
5.2 |IIpocThie MEXaHU3MBI 5 1 bubnuorexa [IOK
https://m.edsoo.ru/7f416194
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Ne || HammeHnoBaHue pa3fenoB U KonunuecTBo yacos DOnekTpoHHbIe (ITU(POBHIL)
/I TEM MPOTPaMMBbI Beero|Kontponshsre| [Ipaktiyeckue 00pa3zoBaTesbHbIE PECYPCHI
paboTsl padoThI
5.3||[Mexanuveckas SHEpPTUs 4 1 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
‘I/ITOFO o pazjaeny H 12 H ‘
‘Pe3epBHoe BpeMst H 3 H H H ‘
OBIIEE KOJIMYECTBO YACOB | 68 3 12
I10 ITPOT'PAMME
8 KUIACC
No HaumenoBanue KonnuecTBo yacos DneKTpoHHbIE (IUPPOBHIEC)
/i paszesoB U TEM Boero| Kortposmere || lpaxtiaeckie 00pa3zoBaTeNbHBIEC PECYPCHI
MIPOTPAMMBI
paboTsI paboThI
Paznea 1.TensioBble siBJIeHUs
1.1 ||Crpoenue u cBoiicTBa 7 bubnuoreka [JOK
BEIIIECTBA https://m.edsoo.ru/7f4181ce
1.2 ||TemoBbIe TPOIIECCHI 21 1 5 bubnuoreka [JOK
https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny H 28 H
Pa3znen 2.9/iekTpryeckne 1 MarHUTHbIE SIBJICHUSA
2.1 |DnexTpuyeckue 7 1 bubnuorexa [JOK
3apsiibl. 3apsKeHHBIC https://m.edsoo.ru/7f4181ce
Tea U UX
B3aUMOJIEICTBUE
2.2 |[locTostHHBIN 20 1 7 bu6moreka [IOK
AIIEKTPHYCCKHI TOK https://m.edsoo.ru/7f4181ce
2.3 || MarHuTHBIC SABIICHHS 6 1 15 bu6moreka [IOK
https://m.edsoo.ru/7f4181ce
2.4 | DnekTpomMarHuTHas 4 bubnuoreka [JOK
WHTYKITAS https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
‘PGBGPBHOC BpeMs H 3 “ || H
OBILEE KOJIMYECTBO 68 3 145
YACOB I10
I[TPOTPAMME
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9 KJIACC

Ne

HaumenoBanue pasnenon

KonnuectBo yacos

OnexrpoHHsie (T(POBLIE)

/I Y TE€M MPOTpaMMBbI Beero|[Kontponsusie|| [paxtnueckue 00pa3zoBaTesbHbIE PECYPCHI
paboThI paboThI
Pa3znen 1.Mexanuueckue siBJIeHHUs ‘
1.1|Mexannueckoe 10 1 bubmnoreka LIOK
JIBMOKEHHUE U CIIOCOOBI https://m.edsoo.ru/7f41a4a6
€r0 OIHCAHUS
1.2||BzaumogeiicTBue e 20 1 3 bu6moreka [JOK
https://m.edsoo.ru/7f41a4a6
1.3||3akoHbI cOXpaHeHUs 10 3 bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pas3ieny H 40 H ‘
‘Pa3)1e.11 2.MexaHu4yecKkue K0J1e0aHusl U BOJIHbI ‘
2.1||Mexanudeckue 7 3 bu6mmoreka [IOK
KoJIe0aHus https://m.edsoo.ru/7f41a4a6
2.2||MexaHn4eCKHe BOJIHBI. 8 1 3 bubmuoreka [JOK
3ByK https://m.edsoo.ru/7f41a4a6
‘I/ITOFO o pazjaeny H 15 H ‘

‘Pa?.z[e.ﬂ 3.2J1eKTPOMArHUTHOE MOJIe U 3JeKTPOMATHUTHbIE BOJIHbI

3.1||DnekTpomMarautHoe noJie|| 6 2 bubnuoteka [JOK
1 3JICKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJTHEI
‘I/ITOFO o pazjaeny H 6 H ‘
‘Pa?.z[e.ﬂ 4.CBeToBbI€ SIBJICHHS ‘
4.1||3akoHbI 6 2 bu6mmoreka [IOK
pacrpocTpaHeHHs CBeTa https://m.edsoo.ru/7f41a4a6
4.2 ||JIuH3BI 1 ONITHYECKHE 6 3 bu6mmoreka [IOK
prOOPHI https://m.edsoo.ru/7f41a4a6
4.3 ||Pa3noxxenue 6e10ro 3 2 bu6moreka [IOK
CBETa B CIICKTP https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pasaeny H 15 || ‘
‘Paaz[e.n 5.KBaHTOBbIE AIBJICHUSA ‘
5.1||Ucnyckanue u 4 1 bubnuorexa LIOK
MOTJIOIIEHUE CBETA https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2||CtpoeHue aToOMHOTO 6 1 bubnuorexa LIOK
sapa https://m.edsoo.ru/7f41a4a6
5.3 || AlnepHble peakuuu 7 1 1 bubnuorexa LIOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO IO pa3aeiny H 17 H ‘
‘Pa:me.n 6.IloBTOpUTEILHO-00001IAI0LK I MOYJIb ‘
6.1 |IloBTOpEHuUE U 9 2 bubmuotexa [JOK

00o011eHne coaepKaHus
Kypca ¢pu3uku 3a 7-9

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



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

OnextpoHHsie (TU(POBLIE)

Ne ||HanmeHoBaHue pasieiion ‘ KonunuecTBo yacos ‘
/I U TE€M MPOTpaMMBbI Beero|[Kontponsusie| [paxtnueckue 00pa3zoBaTesbHbIE PECYPCHI
paboThI paboThI

| Jnace L
‘I/ITOFO 0 pa3ieny H 9 H

OBIIEE KOJIMYECTBO 102
YACOB I10 [TPOTPAMME

3 27




