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ITOSACHUTEJ/IbHASA 3AITNCKA

[TporpaMMa 10 (U3MKe Ha ypOBHE OCHOBHOTO 00Imiero o06pa3oBaHUs
CcoCTaB/ieHa Ha OCHOBe TIOJIO)KeHWM W TpeOOoBaHM K pe3y/jbTaTaM OCBOEHUs Ha
6a30BOM ypoBHe OCHOBHOI 0Opa3oBaTe/ibHOW MpPOTpamMMbl, Tpe/CTaBIeHHbIX B
®I'OC 00O, a Takxe ¢ yuéToM (pegepanbHOM paboueli MporpaMMbl BOCTIUTAHUS U
KoHnrtjenuu ripemnojaBaHusi yuebHoro npegmeTa « PU3nKa».

CojgepxaHve mnporpaMMmbl 1o ¢GU3MKe HarpaB/ieHO Ha (opMUpOBaHHe
eCTeCTBeHHOHAYYHOW TPaMOTHOCTU OOyYarolUXCsi W OpraHy3aldi0 H3ydyeHUs
GbU3MKY Ha [leaTe/IbHOCTHOM OCHOBe. B rmiporpamme 10 (u3MKe YUYUTHIBAHOTCS
BO3MOKHOCTH yueOHOro mpeamera B peanu3auuu TpeboBanuii ®I'OC 00O k
TIJIAHUPYEMbIM JTMYHOCTHBIM M MeTarpeZMeTHbIM pe3y/ibTaTaM 00yueHus], a TakxkKe
MeXXTpeZIMeTHbIe CBSI3W eCTeCTBeHHOHAYUYHbIX YueOHbIX TpeJMeTOB Ha YpPOBHE
OCHOBHOTO 0011]ero 06pa3oBaHMs.

[TporpamMmMa 110 (hM3MKe yCTaHABIWBAET pacrpeziesieHre yueOHOro MaTepuasa
1o rojiaMm o0yueHusi (10 Kjaccam), MpejyiaraeT pUMepHY0 T0C/e/I0BaTe/IbHOCTh
M3y4yeHUs TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTUS TPEAMETHOrO COJepKaHUsl U
yuéTe BO3PaCTHBIX 0COOEHHOCTEH 00yJarOIIMXCS.

[TporpamMMa 10 (u3uKe pa3paboTaHa C I[e/IbI0 OKa3aHWS MeTOANYeCKOi
TIOMOIIM YUUTE/TI0 B CO3/laHMM paboueii IporpaMMeI 110 yuebGHOMY TIpeIMeTYy.

dusmKa sIB/IseTCs CUCTeMO0Opa3yIoLKM [I7Isi eCTeCTBeHHOHAyUHBIX yueOHBIX
Tpe/IMEeTOB, TIOCKO/bKY (U3HduUecKre 3aKOHbI Jie)KaT B OCHOBe TMPOIeCCOB U
ABJIEHUM, W3y4daeMbIX XUMHeH, Ouosorved, acTpoHoMuer u (U3NUeCKOH
reorpadueli, BHOCUT BK/IaJ, B eCTECTBEHHOHAayuHyI KapTHHY MWUPa,
npe/joCcTaB/isieT Haubosiee sicCHble 00pasilibl TMpUMeHeHUsi Hay4yHOTO MeTofa
T03HaHWs, TO eCTh Cr10coba MoyueHust J0CTOBEPHBIX 3HAHUM 0 MUpe.

OpHa u3 T/IaBHBIX 3a/ilau (hr3MUeckKoro obpa3oBaHHsI B CTPYKType oOIrero
o0Opa3oBaHUsI COCTOMT B (DOPMHPOBAHWM €CTECTBEHHOHAyUHOW T'DaMOTHOCTH U
MHTepeca K HayKe y 00yuaromxcs.

V3yuenne ¢u3ukn Ha 06a30BOM YpOBHe TIpeAriojiaraeT — OBaJleHHe
C/leIyIOLUMH  KOMIIETeHTHOCTSIMM, XapaKTepU3YyHIIUMU eCTeCTBEHHOHAayUYHYHO
IPaMOTHOCTb:

e Hay4HO OOBSICHSTH SIBJIEHUSI;

e OI[eHWBATh Y IOHUMAaTh 0COOEHHOCTH HAayYHOTr'0 MCC/IeOBaHUS;

e UHTEpIpeTUpOBaTh  JlaHHble U UCIOJIb30BaTh  Hay4Hble
Jl0Ka3arTe/ibCTBa [i/Isl OJTyuyeH sl BbIBO/IOB.

Llenn wu3yueHusi (PU3MKA Ha YpPOBHE OCHOBHOTO 00ijero ob6pa3oBaHus
orpeziesieHbl B KOHIENIMM TIperofiaBaHust yueOHoro rmnpeaMera «®Pusrka» B
oOpa3oBaresibHBIX OpraHu3alusx Poccuiickoii ®efepaiiv, peannu3yroLUIX
OCHOBHBIe  0011je0Opa3oBaTe/ibHble TPOTPaMMbl, yTBEP)KAEHHOW pellleHreM



Konnernn MunuctepcTBa rnpocseltienysi Poccurickori ®@eiepaniiv (MpOTOKOA OT 3
nekabpst 2019 r. Ne [TK4BH).
ey usyueHus Pu3uKu:

npuoOpeTeHHe WHTepeca W CTPeM/IeHWs OO0yualoluXxcs K HayuyHOMY
W3yUeHUIO0 TPHUPO/Ibl, Pa3BUTHE WX HWHTE/JIEKTya/lbHbIX M TBOPUECKUX
CII0COOHOCTeI;

pa3BuUTHe Mpe/CTaB/AeHU 0 HAyYHOM MeTo/ie TI03HaHUsl U (pOpMUpOBaHHe
WCCJIe[JOBaTe/IbCKOTO OTHOLIIEHUS K OKPY KarOIUM SIBJIEHUSIM;
¢bopMUpOBaHWe HAyYHOTO MHPOBO33pDEHUSI KaK pe3yJbTaTa H3yueHusi
OCHOB CTPOeHMsI MaTepuu U (pyHJaMeHTalbHbIX 3aKOHOB (DU3KKY;
dbopmMUpoBaHue Mpe/CTaB/AeHUN O pOau (DU3MKU [JjIs1 Pa3BUTHUSL [JPYTHX
eCTeCTBEHHbIX HayK, TEXHUKU U TeXHOJIOTUH;

pa3sBUTHE  TIPeACTABAEHHMM O  BO3MOXHBIX  cdepax  Oyayieu
ripoceCCUOHA/ILHOM [JlesiTeIbHOCTH, CBSI3aHHOW C (hM3MKOM, MOJArOTOBKA K
JanbHeuIeMy 00yueHHIO B 3TOM HarpaB/IeHUM.

HocTwkeHWe 3THUX Ijesield TMporpaMMbl 10 ¢H3MKe Ha YPOBHE OCHOBHOIO
o01riero obpa3oBaHusi obecrieurBaeTCs pellieHueM C/IeAyIoIUX 3a4au:

npuobpeTeHrWe 3HAHWW O [UCKPDETHOM CTPOEHHWH BeIecTBa, O
MEeXaHUUYECKHX, TEIVIOBBIX, 3JIEKTPUUECKMX, MAarHUTHBIX W KBAHTOBBIX
SBJIEHUSX;

nproOpeTeHre YMEHWM OMUCHIBAaTh U OOBSICHATH (U3NUecKue SIBJIeHUs C
WCTI0/Tb30BaHNEM TOTyYeHHbIX 3HAHUM;

OCBOEHMEe MeTO/IOB pellleHHsT TIPOCTeMINIMX PacuyéTHbIX 3ajau C
WCTIO/Tb30BaHeM  (PU3MUeCKMX Mojesiell, TBOPUECKUX W TIPAKTUKO-
OpHEHTUPOBAHHBIX 3a/iay;

pa3BUTHe YMeHUM HabtoaTh MPUPO/HbIe SIBJIEHUS] U BBIOHSTH OTIBITHI,
nabopaTopHble pabOThl U 3KCMepUMeHTa/lbHble HCCAeZIOBaHUS  C
HCTI0/Tb30BaHHEM U3MEePUTE/TbHBIX IPHOOPOB;

OCBOeHMe TPHEMOB paboThl ¢ MHMOPMaIel (GHU3UUeCKOro COZep KaHu,
BKJIFOUasi ”H(OpPMAI[MIO0 O COBPEMEHHBIX JOCTW)KeHUsIX (PU3MKH, aHau3 1
KPHUTHUECKOe OlleHUBaHKe WH(pOpMaIiH;

3HaKOMCTBO €O chepamu npodecCroHaIbHOU esiTeIbHOCTH, CBsI3aHHBIMU
C ¢usuKol, W COBPEMEHHbIMH TEXHOJIOTHSIMH, OCHOBaHHBIMHA Ha
JOCTHKeHUsIX (hH3UUecKoi HayKu.

Ha usyuenuve ¢u3vku (0a30Bblii ypoBeHb) Ha YPOBHE OCHOBHOI'O 001ijero

obpa3oBaHus oTBOAUTCA 238 yacoB: B 7 Kiacce — 68 yacoB (2 uaca B HeJjen0), B 8
K/acce — 68 yacoB (2 yaca B Hefleqt0), B 9 knacce — 102 yaca (3 yaca B Heziesno).



[TpennaraemMelii B TIporpamme 1o ¢u3vke TepeyeHb 1ab0paTOPHBIX PaboT U
OTILITOB HOCUT PeKOMeH/laTe/IbHbIM XapaKTep, YUUTe/Ib [iejiaeT BbIOOD MpoBeZieH s
nabopaTopHbIX pPabOT W OIBITOB C YY6TOM HWHAMBUAYa/JbHbIX 0cobeHHOCTel
00yuaroIuXxcs, CIHMCKa 3KCIIePUMeHTabHBIX 3alaHUM, TIpe/jjlaraeMbIX B paMKax
OCHOBHOTI'0 I'OCYJJapCTBEHHOT0 9K3aMeHa 10 (hu3uKe.



COAEPXXAHUE OBYUEHUA

7 KIIACC

Pa3pienn 1. ®u3uKa u eé poJsib B I03HAHUU OKPY)KalIlero Mupa.

®dusrvka — Hayka O npupoje. fByieHus npupozbl. dusmueckue sBIEHUS:
MeXaHuuecKue, TervioBble, 3/IeKTpUUeCKre, MarHUTHbIe, CBeTOBbIE, 3BYKOBbIe.

du3snueckde BenMUMHBLL. V3mepeHue (usnueckux BequurdH. Ddusnueckue
nipubopskl. [TorperiHocTh U3MepeHuit. MeXxyHapo/iHasi CUCTeMa eIMHMUII.

Kak ¢usuka u [Apyrvue ecTecTBeHHble HayKuW HW3y4yalOT TpPUPOJY.
EcTecTBeHHOHayuHBId MeTO[, TO3HaHWsA: HabO/IO/leHre, TIOCTAHOBKA HAyUHOTO
BOTMIPOCA, BBIIBU)KeHHE TUIOoTe3, SKCTIepUMEHT T10 TPOBepKe TUroTe3, 00bsicHeHue
HabJtrojaemMoro siByieHusi. Onrcanve GU3NUeCKUX SIBJIEHUM C TIOMOIIIBIO MOZiesiet.

demoncmpayuu.

1. MexaHnueckre, TemuiOBble, 3JIeKTPUUECKUe, MarHWTHble, CBeTOBbIe

SIBJICHUS.

2. ®usnueckre TpUOOPBI M TIPOIielypa MPSIMbIX W3MepPEHUM aHa/IOTOBLIM M

1[U(POBBIM TIPHOOPOM.
JlaGopamopHble pabombl U ONbIMbL.
1. OmpegesieHue 11eHbl Ae/leHUs 1LIKa/Ibl U3MepUTebHOT0 prubopa.
2. VI3MepeHue pacCTOSTHUM.
3. M3mepeHue 00bEMa XXUAKOCTH U TBEPOTO TeJia.
4. OmnpepesnieHve pasMepOB MaJjlbIX TeJl.
5. V3MepeHue Temrieparypbl IIpA IIOMOIIU >KUJKOCTHOIO TepMOMeTpa U
JlaTurKa TemIieparyphl.

6. IlpoBezmeHue ucc/ieoBaHUs TI0 MPOBEPKe TUIIOTe3bl: Ja/JbHOCTb TOJIETa
IIIapyKa, MyIeHHOTO TOPU30HTaIbHO, TeM 0oJibille, ueM 0oJibIlle BBICOTA
TyCKa.

Pa3pen 2. IlepBoHaua/ibHbIe CBeieHUS 0 CTPOEHUM BelllecTBa.

CtpoeHue BelecTtBa: aTOMbl W MOJIeKYJ/bl, HX pa3mepbl. OIbITHI,
[lI0Ka3bIBaloLl1e AUCKPeTHOe CTPOeHUe BellleCTBa.

[JBwkeHue yactyl, BeljectBa. (CBs3b CKOPOCTU [BWKEHUS YacTUL] C
TeMriepatypoul. bpoyHoBckoe aBwkeHue, nuddysus. B3aumogencTBue 4YacTHI]
Bell|eCTBa: TIPUTSKEHHe U OTTa/IKUBaHUe.

ArperaTHble COCTOSIHWS BellleCTBa: CTPOEHHWE ra3oB, JKUJKOCTeU U TBEPJbIX
(KpuCTanIMyeckrx) Tejl. B3auMOCBsI3b MeXAy CBOWMCTBAMU BEIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJ/ISIPHBIM cTpoeHreM. Oco6eHHOCTH
arperaTHbIX COCTOSTHUM BOJbI.

demoncmpayuu.

1. HabmomeHne 6poyHOBCKOTO [IBVKEHUSI.



2. Habmogenue auddysuu.
3. Habmogmenve  sBjieHUld,  OOBSACHSAIOLIUXCS  TIDUTSDKEHUEM WU
OTTaJKMBAaHMEM YaCTHUL] BelLleCTBa.

JlaGopamopHbie pabombl U ONbIMbL.

1. OueHka JuameTpa aToMa MeTOAOM PpsfioB (C  MCI0J/Ib30BaHUEM

dboTorpaduii).
2. OnbIThI 0 HAOJTIO@HUIO TEIJIOBOT'O paclliipeHUs ra3oB.
3. OmbIThl IO 0OHAPYKEHUIO [IeHCTBUSI CUJT MOJIEKYJISPHOTO TPUTSKEHMS.
Pa3pen 3. /IBokeHHe U B3aMMOJAeUCTBUE TeJl.
MexaHuueckoe gABWXKeHHe. PaBHOMepHOe ¥ HepaBHOMEDHOe [BWXXEHUeE.
Ckopoctb. CpenHsisi CKOPOCTb MPU HEPaBHOMEPHOM /[IBMKeHUU. Pacuét nytu u
BPEMEHMU [IBVKEHUS.
ABnenve vHepuuM. 3aKOH WHepUWU. B3avmonencTBre Ten Kak MPUUYMHA
M3MeHeHUs1 CKOPOCTM [IBW)KeHMs Tejl. Macca Kak Mepa WHEpPTHOCTH TeJa.
[TnotHOCTh BewlecTBa. CBsA3b IJIOTHOCTUM C KOJMYECTBOM MOJIEKYJl B eJWHULIE
o0BEMa BelljecTBa.
Cuia Kak XapakTepuCTHKa B3auMozeucTBUs Tes. Cha ynpyrocTu U 3aKOH
['yka. Mi3MepeHre Cu/ibl C TIOMOLLBIO AMHAMOMeTpa. SIBjieHre TArOTeHUs U Cuja
TspkecTy. Cuyjla TsDKeCTU Ha [ipyrux raHerax. Bec tena. Hesecomocts. CoxxeHue
CWJI, HafpaB/IeHHbIX MO OAHOM mpsiMou. PaBHOgelcTBytOIasi cuia. Cuia TpeHus.
TpeHure CKOJIb>)KeHUS U TPeHUe TIOKOs1. TpeHre B MPUPOJie U TEXHUKE.
Hdemoncmpayuu.
1. HabmrogeHre MexaHUUeCKOT O ABW)KEHHSI TeJla.
2. VI3MepeHHe CKOPOCTH NPSIMOJIMHEHNHOTO JABWKEHUS.
3. HabsmomeHue siB/ieHUs HHEPLIWU.
4. HabnroseHrie n3MeHeHUs1 CKOPOCTU TIPU B3aUMO/IeHiCTBUU TeJl.
5. CpaBHeHHe MaccC M0 B3aUMOZEUCTBUIO TeJl.
6. Cro)keHue Cu, HarpaB/IeHHbBIX 10 OZJHOU MPSIMOM.
JlaGopamopHble pabombl U ONbIMbL.
1. OrnipepenieHre CKOPOCTA PaBHOMEDPHOI'O JBWKeHHs (I1apyKa B >KUJKOCTH,
MO/Ie/I1 37IeKTPUUYeCKOro aBTOMOOW/ISI U Tak Jiasee).

2. OmpepeneHvie cpefHel CKOPOCTH CKOJIbKeHUsI OpycKa WM IIapuka IIo
HAaKJIOHHOU TIJIOCKOCTH.
OrnpezenieHye TIJIOTHOCTH TBEPAOrO Tera.

4. OmnbIThl, [eMOHCTPUPYIOLME 3aBUCUMOCThb pacTsokeHUs (Jedopmarn)
TIPY>KUHBI OT TIPUI0>KEHHOUW CUJIBI.

5. OmnbIThI, AeMOHCTPUPYIOILYEe 3aBUCUMOCTb CHUJ/Ibl TPEHUSI CKOJIb)KEHUS OT
Beca Tesla U XapakTepa COMPHUKACAIOIIUXCS TOBEPXHOCTEHN.

Pa3pen 4. JlaB/ieHre TBEPABIX TeJI, )KUAKOCTEH U ra3oB.



HaBnenne. CriocoObl yMeHbBIIIeHUsI ¥ yBeIMueHus JaBjieHus. JlapieHre rasa.
3aBUCMMOCTb [laBjieHUs1 Ta3a OT 00béMma, TemmepaTyphl. [lepemaua pAaBjieHus
TBEPABIMU TeJlaMU, >KUAKOCTAMM U rasamu. 3akoH Ilackansa. IIHeBMaTtuueckue
MaIllMHbI. 3aBUCUMOCTh JaBJ€HUs >KUJKOCTH OT TayOuHBL ['mapocTaTHyecKuid
napaiokc. Coobiijatoiuecs: cocyabl. ['MapaBiueckrie MeXaHW3Mbl.

Atmochepa 3emnu U armocdepHoe JaBjeHue. [IpUuMHBI CylljeCTBOBaHUS
BO3/yIIHOM 000/0uky 3emau. OnbiT Toppuuennu. M3mepeHue aTtMochepHOTro
JlaBjieHUsi. 3aBUCUMOCTb aTMOC(EPHOT0 aB/eHUsI OT BICOThI HaJ] YyDOBHEM MODSI.
[Tpubops! 1151 3MepeHust aTMOC(epHOTO JJaB/eHMUs.

[HenicTBre >KUAKOCTH U ra3a Ha MOrpy>kKéHHOe B HUX Tes0. BrITankuBaroias
(apxumenoBa) cuia. 3akoH Apxumesa. [lnaBanue Ten. Bo3ayxorniaBaHue.

demoncmpayuu.
3aBUCHMMOCTbD JlaBJIeHUsI Ta3a OT TeMIlepaTyphbl.
[Tepepaua maBineHVst )KUIKOCTBIO U Fa30M.
Coobrjaroiiecst COCy/ibl.
'mpapaBayeckuy mpecc.
[TposiBneHue feliCcTBUSI aTMOC(EPHOTO JaBIeHUsl.
3aBUCHMOCTb BBITQJKMBAKOILEH CUIbI OT OObEMa MOTPY>KEHHOM 4YacTu
Tesla U TJIOTHOCTU JKUJKOCTH.
PaBeHCTBO BbITA/IKMBAOIEN CU/TbI BECY BBITECHEHHOW JKUJKOCTH.
YcnoBue naBaHus Te: TJlaBaHUE WU MOTPY’KeHWe Tel B 3aBUCHMOCTU
OT COOTHOIIEHUS TJIOTHOCTEM Tesla U )KUAKOCTH.

JlabopamopHble paGombl U ONbIMbL.

1. VlccnenoBaHve 3aBUCMMOCTH Beca Tesla B BOZie OT 00béMa MorpyKEHHOM B

JKUJKOCTh YaCTH TeJia.

2. OrnpenesnieHVe  BBITATKUBAKOIEW CU/bI, [JAEMCTBYIOLIEM Ha  TeJlo,
TIOrPY>KEHHOE B )XUAKOCTb.

3. TIpoBepka He3aBUCUMOCTH BbITaTKUBAIOLLEN CUJIbI, JeMCTBYIOIIEN Ha Tes0
B JKUJIKOCTH, OT MacCChI TeJa.

4. OnbIThl, [AEMOHCTPUPYIOLME 3aBUCMMOCTb BBITAJIKMBAIOLLEH CHUJIbI,
JeNCTByIOlLleld Ha Telno B JKUJKOCTH, OT O00bEéMa TOTpPYyXKEHHOW B
JKAJIKOCTb YaCTH TeJjla U OT TVIOTHOCTU XKUJKOCTHU.

5. KoHCcTpyupoBaHue apeomeTpa WIM KOHCTPyUMPOBaHWEe JIOAKA U
oripezeseHue eé rpy3onogbEMHOCTU.

Pa3pen 5. PaGoTa 1 MOLIHOCTH. JHEpPrus.

MexaHunueckasi paboTta. MOIIHOCTb.

[TpocThle MeXaHW3MbBI: pbluar, OJIOK, HaK/JOHHasi TUIOCKOCTh. [IpaBuIo

paBHOBecHsi pbluara. IIpviMeHeHre TIpaBWa paBHOBeCHsi pbluara K OJ/IOKY.

A S A
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«30/i0TOe mpaBWI0» MexaHuku. KII[ rmipocteix wMexaHu3moB. [IpocTbie
MeXaHW3MbI B ObITY U TEXHUKE.

Mexanuueckass 5SHeprusa. KuHernyeckass W [OTeHLMa/bHass SHEprus.
[IpeBpallieHre OJHOTO BU/la MEXaHUUECKOW SHEPIUM B PYrOl. 3aKOH COXpPaHEeHUs
SHEpPruv B MexXaHUKe.

Hdemoncmpayuu.

1. TIpumepsbl NMPOCTBIX MEXaHU3MOB.

JlaGopamopHble pabombl U ONbIMbL.

1. OmpegeneHvie paboThI CU/bI TPEHUS TPH PaBHOMEPHOM [IBIKEHUM Teja

T10 TOPU30HTA/IbHOU MOBEPXHOCTH.
2. WccnegoBanue yc/ioBUMY paBHOBECHS pblyara.
3. W3mepenue KI1/] HaK/TOHHOM MJIOCKOCTH.

4. VI3ydeHue 3aKOHa COXpaHEHUs] MeXaHUUeCKOW SHePTrUu.
8 KVIACC

Pa3nen 6. TensioBbie AB/1eHMA.

OCHOBHBIE TIOJIOJKEHUS] MOJIEKYJIIPHO-KUHETUYECKOW TeOpUM CTPOEeHHs
BeljectBa. Macca ¥ pasMepbl aTOMOB M MoOJieKy/. OmnbIThl, MOATBEPIKArOLHEe
OCHOBHBIE T0JIOXKEHHUS MOJIEKY/ISIPHOKUHETUUECKOU TEOPUU.

Mogenn TBEPAOTO, >XUIKOTO M Ta3000pa3HOTO COCTOSIHWY BelljeCTBa.
Kpucrannueckve u amop@Hbie Tena. OObsicCHEHUe CBOMCTB Tra30B, >KUJKOCTEN U
TBEDJbIX TeJl Ha OCHOBe TIOJIOKEHUM MOJIEKY/IsIPHO-KUHETUYECKOW TeOpHH.
CmauvBaHMe U KanW/UISIpDHBIe siBjieHus. TerioBoe pacllvpeHue U CkaTue.

Temneparypa. CBsI3b TemIiepaTypbl CO CKOPOCTBIO TeIJIOBOTO [BWKEHUS
yactul. BuHyTpeHHsisi sHeprus. Criocobbl H3MeHeHUsI BHYTPeHHel >SHepruu:
Terviornepeaaya u COBepllIeHre paboTHI. Byl Tervionepesayu:
TeIJIONPOBOJAHOCTb, KOHBEKLIWS, U3/IyUeHUe.

KomuecTBO TeroTel. Y/enbHas TeMI08MKOCTh BelrlecTBa. TerioobMeH u
TETJIOBOe  paBHOBecHe. YpaBHeHHe TeryioBoro ©OasaHca. [lnaBneHwe U
OTBepJileBaHWe KPUCTA/UVIMUECKUX BeIeCTB. Ye/lbHas TeryioTa [JIaBJIeHUS.
[Tapoobpa3oBanue U KoHAeHcaiusi. Vcrmapenwe. KurieHve. Y[enbHasl TeTioTa
napooOpa3oBaHusi. 3aBHCHUMOCTb TeMIIepPaTypbl KHUIIEHUSI OT aTMOC(epHOTro
[laBJIeHNs.

BnaxHocTb BO3ayXa.

OHeprus TOIIMBa. Y Jie/ibHasi TeryioTa CrOpaHusl.

[TpunHLmrbl paboTel TeryioBbix aAurareneit KII[ TersoBoro gBuraTelis.
TeryioBble ABUTraTeM U 3all{dTa OKpPY>Karolller Cpe/ibl.

3aKOH COXpaHeHUs U MpeBpall{eHUs1 SHePryMU B TeIJIOBbIX TpoLieccax.

Hdemoncmpayuu.

1. HabsrogeHrie 6pOyHOBCKOTO ABUKEHMUS.
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10.
11.
12.
13.

Habsoenue auddysuu.

HabsroieHue siB/ieHW CMauvBaHUSI U KalTAJUISIPHBIX SIBJIEHUH.
HabnroieHre TeroBOro paciiupeHust TeJl.

Vi3mMeHeHre AaB/ieHUs Ta3a NpU HW3MeHeHWH 00BEMa M HarpeBaHWU WU
OXJTaKIeHUU.

[TpaBusia u3MepeHUs TeMIlepaTyphl.

Byl Terionepeauu.

Ox/akieHre mpy CoBepileHNH PaboTHI.

HarpeBanue nipy coBepiiieHUX paboThbl BHEIITHUMH CHIaMH.
CpaBHeHMe TeIJIOEMKOCTel pa3/IMYHbIX BelleCTB.
HaboieHre KUmeHusl.

Habtro/1eH1e MoCTOSTHCTBA TeMIIepaTyphbl IPH TIaB/IeHUH.
Mo/ienu TeTIIOBbIX ABUTATeeM.

JlabopamopHble paGombl U ONbIMbL.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 110 06HAPY>KEHHUIO [IeHCTBUSI CUJT MOJIEKY/ISIPHOTO MPUTSDKEHMUS.
OnbITHI 110 BBIPAIMBAHUIO KPUCTAJIZIOB [TOBAPEHHOM COJIM WJIUA Caxapa.
OmnbIThl 110 HAOMIOEHUIO TEMJIOBOTO PACLIMPeHUsT T'a30B, KUAKOCTed U
TBEPBIX TeJl.

OnpejeneHyve faBjieHus Bo3Ayxa B OasyioHe LITIPULIA.

OnbIThI, [JE€MOHCTPUPYIOLIME 3aBUCUMOCTh [aBJI€HUSI BO3/yxa OT €ro
00bEMa 1 HarpeBaHUsI UM OXJIaXK/eHUSsI.

[TpoBepka rumnoresbl JIMHENHOM 3aBUCUMOCTH JJIMHBI CTO/I0MKA KUAKOCTH
B TEPMOMETPHUUYECKOUN TpyOKe OT TeMIiepaTyphl.

HabntomeHve wu3MeHeHHsi BHYTPeHHeW OSHepPruu Tejla B pe3yJibTaTe
Terviornepeaur U paboTbl BHELTHUX CHJL.

WccnenoBaHue siBfieHWs1 TersiooOMeHa TpU CMeLIMBAaHUW XOJIOJHOW U
ropsiyei BoJbl.

OmnpeziesieHe  KOJMYECTBA  TeIUIOTHI, IIOJIyYeHHOrO BOJAOM  TpHU
TeryioobMeHe C HarpeTbIM MeTa/l/TNUeCKUM LIWTUHPOM.

OmnpeziesieHyie y/1e/IbHOM TeIVIOEMKOCTH Bel|eCTBa.

WccnenoBanue nporecca UCnapeHus.

OrnpeziesieHVie OTHOCHUTE/TBHOU BI&)KHOCTH BO3/yXa.

OmnpesiesieHyie y1e/IbHOM TeIIOTHI I/1aB/I€HUS JIbJIA.

Pa3pen 7. JjieKTpuuecKue U MarHUTHbIE SIBJICHMS.

Onektpusalus Ten. [IBa pojla 3/1eKTpUUYecKUX 3apsi/ioB. B3aumogericTBue
3apsbKeHHbIX Tes. 3akoH KysoHa (3aBUCMMOCTH CU/IbI  B3aUMOZEMCTBUS
3apsDKeHHBIX TeJT OT BeJTMUUHBI 3apsiZJOB U PACCTOSTHUS MEXAY TelaMu).

OJieKTpuyeckoe T1iojie. HampsykEHHOCTb 3/1eKTpUUeckKoro 1osisd. [IpuHumn
CyTepIio3ULIU 3/1eEKTPUYECKUX M0Jiek (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTprueckux 3apsiioB. DJeMEHTapHbIM 3/J1eKTPUYECKUM 3apsifl.
Crtpoenne aroma. IIpOBOAHMKU W  AUBJIEKTPUKU. 3aKOH  COXPaHeHUs
3JIeKTPUYECKOro 3apsija.

ONeKTpUYeCKu TOK. YC/IOBUSI CYL[eCTBOBAaHUS 3/€KTPUYECKOr0 TOKa.
VCTOYHVKM TIOCTOSIHHOTO TOKa. J[leWCTBUSL 3/IEKTPUYECKOrO0 TOKa (TervyioBoe,
XUMUYECKOe, MarHUTHOE). DIeKTPUUeCKUM TOK B )KUIKOCTSX U Ta3ax.

OnekTpuueckass Uenb. Cuia TOKa. JDIeKTpUYeCckKoe  HarpsiKeHue.
CoripoTuB/ieHre MPOBOJHUKA. Y/elbHOe CONPOTHB/IEHHE BelllecTBa. 3aKOH Oma
A ydactka uenu. [locsefoBaresibHOe W MapasuielbHOE — COeIMHEHUe
TIPOBOJHUKOB.

PaboTa ¥ MOIJHOCTb 3/IeEKTPUUECKOTO TOKa. 3akoH [Dxoysns—/leHna.
DeKTpuuecKue 1enu U NoTpebuTe/n 37eKTpuueckon sHepruu B 0biTy. KopoTkoe
3aMbIKaHUe.

[TocTosiHHble ~ MarHuThl.  B3anmozencTBMe  TOCTOSIHHBIX ~ MAarHWTOB.
MarunuTtHOe 1osie. MarHutHoe 1osie 3eMJIM M ero 3HaueHue [J/1s1 JKU3HU Ha 3emiie.
OnbiT  Opcrefa. MarHutHoe 10/71e  3/IeKTPUUeCKOro Toka. IIpumeHeHue
3JIEKTPOMarHuTOB B TeXHUKe. [leliCTBUe MarHUTHOTO T0JIs1 Ha MPOBOJHUK C TOKOM.
O/eKTpoJBUraTe/ib MOCTOSHHOTO TOKa. Vcmosib30BaHWe 3/1eKTpoABUraTesnier B
TeXHUUECKUX YCTPOMCTBAX M Ha TPAHCIIOPTe.

Omneitel @apages. SIBieHre 371eKTPOMarHUTHOU MHAYKUMU. [1paBuo JleHna.
O/eKTporeHepaTop. Crioco6m1 TOTyYeHUsT 371eKTPUYECKOU SHEepruu.
ONeKTPOCTAHLIMM Ha BO30OHOB/IsSIEMbIX HCTOUHHUKAX SHEPTUU.

demoncmpayuu.

O/eKTpusaLys TeJl.
[Ba poza 3/1eKTpUYECKUX 3apsifioB U B3aUMOZEMCTBUE 3apPSHKEeHHBIX Tel.
Y CTpOUCTBO U [IeMCTBYE 3JIEKTPOCKOTIA.
OJIeKTpoCTaTUyecKass UHAYKLIUS.
3aKOH COXpaHeHUs JIeKTPUUYeCKUX 3apsizioB.
[IpoBOAHVKY U IUS/IEKTPUKU.
MopenupoBaHue CHUIOBBIX JIMHUU 3JIEKTPUYECKOTO TMOJIS.
M cTOYHUKU TTOCTOSTHHOTO TOKA.
[ericTBYSA 3/1€KTPUYECKOr0 TOKaA.
. DNeKTPUYECKUM TOK B JKUJKOCTH.
. 'a30BbIM pa3psy,.
. I3MepeHue CUIbI TOKAa aMIIepMETPOM.
. I3MepeHue 3/1eKTPUUeCKOro HarpsKeHUs1 BOJIbTMETPOM.
. PeoctaT u marasvH CONpOTUB/IEHUN.
. B3aumopencTBre NOCTOSAHHBIX MarHUTOB.
. MogenvpoBaHrie HeBO3MOKHOCTH pa3/ie/IeHHs I10JIF0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHre MarHUTHBIX M0JIEU MOCTOSIHHBIX MarHUTOB.

OneIT OpcTea.

MarHurtHoe 110Jie TOKa. 3JIeKTPOMarHur.

[ericTBre MarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.

DJIeKTpOABUraTe/ib [IOCTOSIHHOT'O TOKA.

WccnenoBanue siB/ieHUs 3/IeKTPOMarHUTHOU UHAYKLWU.

OmnbiTel Dapages.

3aBUCUMOCTb HampaB/JeHUs WHAYKLUOHHOIO TOKa OT YCJIOBUW €ero
BO3HUKHOBEHUS.

OJIeKTpOoreHepaTop MOCTOSIHHOI'O TOKaA.

JlabopamopHble paGombl U ONbIMbl.

1.

AN AN

10.
11.

12.

13.

14.

15.

16.

OnbIThl 1O HAOMIONEHWIO 3JIeKTpU3alud Tel WHAYKLUeH U Tipu
COIPUKOCHOBEHUU.

WccnepnoBaHue [eUCTBUSL 37€KTPUYECKOTO IO/ Ha TIPOBOJHUKU U
JIM3JIEKTPUKHU.

C6opka u TipoBepKa paboThI 37IeKTPUUECKOM LIeTTH MOCTOSTHHOTO TOKa.
V3mepeHne 1 perymMpoBaHue CUJIbI TOKA.

W3mepeHue U peryMpoBaHUe HarpsyKeHUsI.

VccnepnoBaHue 3aBUCMMOCTH CWJIbI TOKa, WAYIIErO uyepe3 pe3ucTop, OT
COTMPOTUBJ/IEHUS Pe3UCTOPa Y HalPsDKeHUs Ha pe3UCTope.

OnbITHI, JN€MOHCTpUPYIOIIHe 3aBUCUMOCTb 3JIeKTPUUECKOT0
COMPOTUB/IEHUS] TPOBOJAHUKA OT €ro [JIMHbI, IUIOIIQJXd TIOTepeyHoro
CeYyeHUs U MaTepuasa.

[IpoBepka TmpaBW/a CJIOKEHWs HarpsDKeHUM I[Py I0C/Ie10BaTe/IbHOM
COeJJMHEeHNH [IBYX Pe3UCTOPOB.

[IpoBepka TmpaBuia [AJii CWIbl TOKa TpU Tapajie/lbHOM COeJUHEeHHH
Pe31CTOPOB.

Omnpepenenvie paboThI 3/IEKTPUUECKOTO TOKA, UAYILET0 uepe3 pe3ucTop.
OrnpesiesieHe  MOIL[HOCTU  3/IeKTPUYECKOTO TOKa, BbIe/iseMOM Ha
pe3uncTope.

WccnepnoBaHue 3aBUCHMOCTH CHJ/IbI TOKA, WAYILIErO uyepe3 JaMIIOUKy, OT
HarpspKeHUs Ha Hell.

Ornpepenenue KII/] HarpeBarTeJis.

VccnepnoBaHre MarHUTHOTO B3aMMO/IeCTBUS IOCTOSTHHBIX MarHUTOB.
W3yueHne MarHUTHOrO IO/ TIOCTOSIHHBIX ~MarHUTOB TP UX
00beJUHeHNY U pa3fie/ieHn .

VccnenoBanue 1elCTBUS 3/IEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPeJIKY.



17. ONBITBI, [€MOHCTPUPYIOLIYE 3aBUCUMOCTb CWIbl B3aUMOZENCTBUS
KaTyLIKM C TOKOM W MarHura OT CWJ/Ibl TOKa W HarpaB/IeHUsl TOKAa B
KaTyIlKe.

18. I3yueHue [eiCTBYUSI MarHUTHOTO T0J1s1 HA TIPOBOJHUK C TOKOM.

19. KoHCTpyHrpoBaHUe 1 U3ydeHre pabOoThI 3/1IeKTPOBUTATEIS.

20. 3mepenue KII]] snekTpoBUraTe/lbHOM YCTaHOBKU.

21. OMBITBI TI0 HWCC/€[0BAaHUI0 SIBJIEHUS 3JIEKTPOMarHUTHOM HWHYKLUU:
WCC/leJOBaHe W3MEHEHWW 3HAaueHUs] U HalpaB/eHUs WHIYKLIUOHHOIO
TOKa.

9 KJ/IACC

Pa3nen 8. Mexannueckue siB/IeHMS.

MexaHuueckoe aBwkKeHue. MarepuanbHas Touka. (Cucrema OTCYéTa.
OTHOCHTE/TLHOCTh MEeXaHWUeCKOro [BWKeHHs. PaBHOMepHOe MpsSMOJIMHENHOe
nBwkeHue. HepaBHOMepHOe mpsiMO/IMHENHOe ABrKeHWe. CpelHss 1 MTHOBEHHast
CKOPOCTBb Tejla IPU HEPABHOMEPHOM JIBHKEHUH.

YckopeHre. PaBHOyCKOpeHHOe MpsMOauHelHoe aABwkeHHe. CpoboaHoe
nageHue. OnbITel ['anues.

PaBHOMepHOe ABW)KeHHe T0 OKPY>KHOCTH. Ilepros v uyacToTa obpaliieHusl.
JIvHeliHas M yrji0oBast CKOpPOCTU. LleHTpoCcTpeMuUTe/IbHOE YCKOpPEeHHe.

ITepBeiit 3akoH HetoToHA. BTopor 3akoH HeroToHa. TpeTtuii 3akoH HbrOTOHA.
[TpuHLMIT Cyneprno3uLiuy CUL.

Cwuna ynpyroctu. 3akoH I'yka. Cua TpeHUst: Cujia TPeHHUs CKOJIbXXEeHUs], ChUja
TPEeHUs MOKOS, IPyTUe BUJbI TPEHUS.

Cuna TSPKeCTH W 3aKOH BCEMUPHOTO TSTOTeHUs. Y CKOpeHHe CBOOOHOTO
nafienus. [IBkeHue ruiaHeT BOKpYr CosHia. IlepBasi KocMuYeckasi CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecue Marepua/sibHOM TOUKH. AOCOJOTHO TBEpZoOe Teso. PaBHOBecue
TBEPJOr0 TeJjla C 3aKPeryIEHHOM OChbIO BpallleHus1. MOMeHT Ccusibl. LIeHTp TsKecTH.

Nmnynec Tena. Vi3MeHeHre umrybca. IMIynbC CU/bl. 3aKOH COXpaHEHUSs
“MIyJbca. PeakTUBHOe [IBUKeHUe.

MexaHnnueckasi pabora u MoifHOCTb. PaboTa cui TsKeCTH, YIPYroCTH,
TpeHus. CBsi3b 3Hepruu U paboTkl. [loTeHIMaIbHAsI SHEPTHs Tesla, TIOJHATOTO Haf
TOBEPXHOCTHIO 3eM/id. [ToTeHIManbHasi SHepPrusi CXKaTou NMpy>KUHbL. KuHeTHueckas
sHeprusi. TeopeMa O KMHETUUECKOM SHEPruy. 3aKOH COXPaHEHHs MeXaHUUeCKOM
SHEPrUu.

Hdemoncmpayuu.

1. HabsrozieHrie MeXaHWUUECKOTO JBUKEHUS Tejla OTHOCHUTEIBHO pa3HbIX Tesl

oTcyéra.
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8.
9.

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

CpaBHeHVe TyTel W TPAeKTOPUM [ABW)KEHHS OAHOTO U TOTO Ke Tesa
OTHOCHUTE/IBHO Pa3HbIX TeJl OTCYETA.

W3mepeHrie CKOPOCTU U YCKOPEHUS TIPSIMOJIMHEMHOTO JIBVYKEHUSI.
VccnenoBaHue NMpr3HAKOB PABHOYCKOPEHHOTO IBHYKEHUS.

HabsroieHue IBYKEHUS TeJla TI0 OKPYKHOCTH.

HabsrojeHre MexaHU4eCKUX SIBJIEHUM, TIPOUCXOSIINX B CUCTEMe OTCUéTa
«Tenexxka» mnpu e€ paBHOMEDHOM M YCKOPEHHOM  JIBU)KEHUH
OTHOCHTE/IbHO KabuHeTa hU3UKH.

3aBUCHMMOCTb YCKODEHHUS Tejla OT MacChl Tejla U JEMCTBYIOIIEN Ha Hero
CHUJIBL.

Habsto/ieHre paBeHCTBaA CUJI TIPU B3aUMO/IeHCTBUM TeJl.

V3meHeHue Beca Tesia NPy YCKOPEHHOM JIBUKEHUH.

[Tepegaua umrtyibca rpy B3auMO/J€HMCTBUM TeJl.

[Tpeobpa3oBaHus SHEPTUM MPH B3aUMO/IeiCTBUH TeJl.

CoxpaHeHHe UMITy/IbCa IPU HEYIIPYTOM B3aUMO/EHNCTBHUU.

CoxpaHeHHe UMITYJIbCa MPU aOCOMIOTHO YIIPYTOM B3aUMO/EHCTBUM.
Habro/ieHre peakTUBHOTO JABVKEHUSI.

CoxpaHeHHe MeXaHUUeCKOM 3Hepruv Ipu CBOOOHOM TaZieHUH.
CoxpaHeHHe MeXaHUUYeCKOM SHEPryH TPU JABWKEHUM TeJla Mo/, 1eliCTBUEM
TIPY>KUHBI.

JlaGopamopHble pabombl U ONbIMbL.

1.

KoHcTpyupoBaHue TpakTa [jis pa3roHa U JjajbHeullero paBHOMEPHOTO
JBIDKEHUS IIIapUKa WK TeJIeXKH.

OmnpegeneHre cpefiHeld CKOPOCTU CKOJIbKEHHS OpyCKa WM JBWKEHUS
1apyKa M0 HaKJIOHHOM M/IOCKOCTH.

OmnpegeneHre yCKOpeHHUsI Tejia TIPU pPaBHOYCKODEHHOM JBW)KEHUU TI0
HAKJIOHHOM TJIOCKOCTH.

VccnenoBaHue 3aBUCMMOCTHM IMYyTH OT BpeMeHU MNPU PaBHOYCKOPEHHOM
IOBKeHUU 0e3 HauabHOW CKOPOCTH.

[TpoBepka TruUIOTe3bl: eC/AW TIPU PaBHOYCKOPEHHOM [BWXeHUU 0Oe3
Haya/JbHOM CKOPOCTU ITyTH OTHOCATCS KaK psifi HEUETHBIX UHCes, TO
COOTBETCTBYIOIIIMie TIPOMEXKYTKU BPEMEeHU O/IMHAKOBHI.

VccnenoBanvie 3aBUCUMOCTA CH/IbI  TPEHUS] CKOJIbXKEHUSI OT  CHJIbI
HOpPMaJIbHOTO JIaB/IeHHSI.

Ornpegenenuve Ko3PduiirieHTa TPeHUsI CKOJIb)KEHMUS.

OrnpeiesieHre KECTKOCTHU MPY>KUHbI.

OnpegeneHre paboThI CH/bI TPEHUSI TIPM PaBHOMEPHOM [IBIKEHWM Teja
T10 TOPU30HTA/ILHOU TTOBEPXHOCTH.



10. Onipefiesienie  pabOThl CHIbI  YIIPYTOCTA TIPU  TIOABEMe Tpy3a C
WCTI0/Tb30BaHNEeM HeMOZBMXKHOTO U TIOABMXXHOTO OJIOKOB.

11. MI3yueHue 3aKOHa COXpaHEHHS SHEPTUH.

Pa3zen 9. MexaHnueckue Ko/ie0aHusA ¥ BOJTHbI.

KonebaTenbHoe aABwkeHre. OCHOBHbIE XapaKTePUCTUKH KOJieOaHMIA: TIepro/,
YyacToTa, aMIUTUTyja. MaTeMaThuecKuii U TIPYKUHHbIA MasTHUKU. [IpeBpaiijeHue
SHEPI'vH TPH KoJiebaTeTbHOM JIBH>KEHHU.

3aTyxawiue  KosiebaHus. — BoiHyXaeHHble — KosebaHus. — Pe3oHaHC.
MexaHrnueckue BomHbl. CBOWCTBAa MeXaHWYeCKMX BOJIH. [IpofosibHbIe |
roriepeuyHbie BOMHBL. [IMHa BOJIHBI W CKOPOCTb €€  pacrhpOCTpaHeHUs.
MexaHUueCcKHe BOJTHBI B TBEP/IOM TeJjle, CECMUUYECKHE BOJTHBI.

3ByK. ['/DOMKOCTb 3ByKa W BbICOTa TOHa. OTpakeHue 3ByKa. MIH(pa3Byk u
yJIbTPa3BYK.

Hdemoncmpayuu.

1. Habmtomenue konebaHwii Ten MoJ| [IeAICTBUEM CHJ/bl TSPKECTH U CHJIbI
YIIPYTOCTH.

HabsroieHue KosiebaHMii rpy3a Ha HUTU U Ha TIPY’KUHE.
Habmtozenne BLIHYKeHHBIX KOebaHU U pe30HaHCa.
PacrnipocTpaHeHue Mpo/I0/IbHBIX 1 TIOTTEPEUHBIX BOJIH (Ha MOZE/TH).
Habmro1eHue 3aBUCUMOCTH BbICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYeCKUM pe30HaHC.
JIaﬁopamoprle pabombl u onbIMbL.
1. OripefiesieHe 4YacTOTBI W TiepuoJa KoyiebaHHWH MaTeMaTH4eCKOro
MasiTHUKaA.

2. OrmpefiesieHNe YaCTOThI U TIepro/ia KomebaHuii MPY>KUHHOTO MasiTHUKA.

3. HccnemoBanue 3aBUCMMOCTH Tepro/ia KoyieOaHUi TI0/[BeIlIeHHOTO K HUTH

rpy3a OT JJIMHBLI HUTH.
4. VlccnemoBaHue 3aBUCUMOCTH Tiepyo/ia Koyie0aHW MPY>KUHHOTO MasiTHHUKA
OT MaccChl Tpy3a.

5. IlpoBepka He3aBUCHMOCTU Tiepuofia KosebaHUi rpy3a, MOJBEIIeHHOTO K
HUTH, OT MacChl rpy3a.

6. ONBITbI, [IeMOHCTPUDPYIOI[ME  3aBUCMMOCTh  Tepuoja  KojebaHui
MIPY>KMHHOTO MasiTHUKA OT MacCChl TPy3a U )KECTKOCTH TIPYKUHBI.

7. V3MmepeHue yCKopeHUst CBOOOJHOTO TafieHHus.

Pa3pesn 10. J1eKTpoMarHuTHOE 110J1€ U 3/IeKTPOMarHuTHbIE BOJIHBL.

ONeKTpOMarHWTHOe  Tiojie.  DJIeKTpOMarHuWTHble  BosiHBL.  CBOMCTBa
3/IeKTPOMarHUTHbIX BOJH. [llKama 37eKTpOMarHMTHBIX BOJIH. Vcmonb3oBaHue
3/IeKTPOMAarHUTHBIX BOJIH [IJIsl COTOBOM CBSI3U.
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OneKTpoMarHuTHasi rpupoga cBetra. CKOpocCTb cBeTa. BosHOBBIE CBOMCTBA
cBeTa.

demoncmpayuu.

1. CBONCTBA 3/IEKTPOMarHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBeTa.

JlabopamopHble paGombl U ONbIMbL.

1. V3yueHue CBOWMCTB 37€KTPOMArHUTHBLIX BOMH C TIOMOIIbI0O MOOWUIEHOTO

TeneoHa.

Pa3zgen 11. CBeToBbIe IB/IEHUSA.

JlyueBasi ~ Mogenb  cBera.  VIcTouHMKM ~ cBeta.  IIpsiMosiMHerHOe
pacnpocTpaHeHue cBeta. 3atMeHus: CosiHLa v JIyHbsl. OtpaxkeHue cseta. [lnockoe
3epkKasio. 3aKOH OTpakeHus CBeTa.

[Ipenomnenue cBeTa. 3akoH TpenomsieHus1 cBeta. [losiHOe BHyTpeHHee
OTpakeHWe cBeTa. Vcronb3oBaHWE TOJHOTO BHYTPEHHEr0 OTpPakKeHWs B
ONTHUYECKHUX CBETOBO/AX.

Jlunza. Xox nyuern B JmH3e. OnTuyeckas cucteMa (poToarmapara,
MHUKDOCKOMNa M Tejeckomna. ['yia3 kKak onTuyeckas cucrtema. Ban3opykocTe u
Jla/TbHO30PKOCTb.

Pa3noxxeHne 6Gemoro cBeta B crmekTp. OmnbiTbl HbioToHa. CrokeHue
CTieKTpa/ibHbIX LIBETOB. [lucrepcus cBera.

demoHncmpayuu.

[IpsiMosIMHEHOe pacrpoCTPaHeHHe CBeTa.

OTpakeHue cBeTa.

[Tonyuenvie n306pa>keHuid B TIZIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.

IIpenomieHue cBeta.

OnTrueckui CBeTOBOZ,

Xop nyueii B coOuparoIiieit JimH3e.

Xop iydel B pacCcevBarolllen JIMH3e.

[TonyueHvie n306pa>keHUi C TIOMOIIIBIO JIUH3.

[TpunHLuMn geictBus ¢oToanmnapara, MUKpOCKOTNa U TeJleCKOora.

10. Mogerib r1a3a.

11. Pa3nioykeHue 6esioro cBeta B CIIEKTP.

12. [Tonmyuenue Gesoro cBeTa Mpy CJIOXKEHUU CBeTa pa3HbIX 1IBETOB.

JlabopamopHble paGombl U ONbIMbL.

1. MccnenoBanue 3aBUCUMOCTH yIJia OTPa)KeHUsl CBETOBOIO Jiyya OT yrJja
Ta/ieHusl.

2. V3yueHue xapakTepuCTUK M300pa’keHHsI TTpe/]MeTa B TVIOCKOM 3epKarie.

3. WccnemoBaHuve 3aBMCMMOCTU yIJia MPeIOM/IEHUsI CBETOBOIO Jiyya OT yrJja
TaJieHys Ha TPaHulLle «BO3JyX—CTeKJ/I0».
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4. TlonmyueHue n306pakeHU C TIOMOIIbIO COOMparOII[el JIMH3bI.
Onpegenenve $GOKYCHOTO PAaCCTOSTHUSI U OMTUUECKON CUJIbI coOUparoliei
JIVH3BI.

6. OmbITHI TIO Pa3/I0KeHUIO OesIoro CBeTa B CIIEKTP.

7. OMBITHI TI0 BOCIIPUSITHIO 1[BeTa TpeAMETOB TPU WX HaOMOfeHUH uepe3

1|BETOBbIe (PU/ILTPBI.

Pa3pen 12. KBaHTOBBbIE SIB/ICHHSA.

Omneitel Pe3epdopga v muiaHetapHass MoZiesib atomMa. Mogens atoma bopa.
Wcnyckanuve v nornioljeHre cBeta arToMoM. KBaHThI. JIMHenyarTbie CIIeKTpPhI.

PagroakTuBHOCTE. Anbda, 6eTa- U ramMma-u3nyueHus. CTpoeHre aTOMHOTO
aapa. HykioHHas Mogenb artoMHoro szapa. Msotombl.  PaanoakTuBHbIe
ripeBpatljeHud. [leproy romnypacriaza aTOMHbIX 7ep.

AnepHble peakiyy. 3aKOHbI COXpaHeHUs 3apsiloBOr0 M MacCCOBOI'O UHMCeJI.
OHeprus CBsi3U aTOMHbIX sgzaep. CBs3b MacChl U SHepPruu. Peakiuu CuHTe3a U
Jenenud sagep. Mcrounuku sHepruv CosHLA Y 3BE3.

AnepHass sHepreTuka. [leWCTBUS paJMOaKTUBHBIX M3/yUeHHWM Ha >KUBBIE
OpraHu3MBbl.

Hdemoncmpayuu.

1. CriexTpsbl U3/ly4YeHus U MOIJIOLLeHUS.

2. CrieKTpsl pa3/IMuHbIX ra30B.

3. Cnexrp Bomopoja.

4. HabsmomeHre TpekoB B Kamepe BuibcoHa.

5. Pabora cuéTumKa MOHU3UPYIOIIUX U3TyUeHU.

6. Perucrparys UsjiyyeHus IpUPOJHbIX MUHEPAa/IOB U MIPOAYKTOB.

JlabopamopHble pabombl U ONbIMbL.

1. HabGmrozeHue CII/IOMIHBIX U TMHENUAThIX CIIEKTPOB U3TyUYeHHUs.

2. WccnepmoBaHvie TPeKOB: U3MepeHWE SHepPruM YacCTULbI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. V3MepeHue pajui0akTUBHOrO (PoHa.

IToBTOPUTE/TEHO-000010AIOIIHIT MOy Tb.

[ToBTOpUTE/NEHO-0006111ar01[KiT MO/y/Ib TIPe/IHAa3HaueH [I/Is1 CUCTeMaTH3alyn
U 00001IeHUss TIpeJMETHOTO  COJepXKaHWs M  OmbiTa  JesTeTbHOCTH,
NIPUOOPeTEHHOTO TIPU M3yUeHUH BCero Kypca (hH3MKH, a TakKe [/Is TIOATOTOBKU K
OCHOBHOMY TOCYy/IapCTBEHHOMY 3K3aMeHy MO0 Gu3uke i 00yJarommmxcs,
BbIOpABIIMX 3TOT yueOHbIM MpeaMerT.

[Ipy M3yuyeHUU [AHHOTO MOZYJIS PeajM3yroTCs U CUCTeMaTU3UPYIOTCS BU/bI
JesiTe/IbHOCTA, Ha OCHOBE KOTOPBIX 00ecrieurBaeTcs JOCTV)KeHHe TIPeIMeTHBIX U
MeTarnpeAMeTHbIX  TUIAHMPYeMbIX  pe3y/lbTaToB  00yueHus, ¢opMuUpyeTcs
eCcTeCTBeHHOHAayuYHasi TPaMOTHOCTb: OCBOEHMEe HayYHbIX METOJO0B HCCJIe[0BaHUs



SIBJIEHU TIPUPO/IbI Y TeXHWKH, OBJIaJieHHe YMeHUsMU OOBSICHATH (H3nUecKre
sIBJIeHUs], TIDUMEHSI TOJyueHHble 3HaHWs, pellaTb 3aJaud, B TOM UHCJe
KaueCTBEeHHbIe U IKCIIePUMeHTa/bHbIE.

[TpuHIMIIHANBHO JesiTeIbHOCTHBIN XapaKTep JJaHHOTO pa3/iesia peau3yeTcs
3a CUéT TOro, YTO OOyuaroluecss BBLITIOJHSIOT 3aflaHus, B KOTOPBIX WM
Tripe/ijlaraeTcsi:

Ha OCHOBe TIOJIyUYeHHBIX 3HAHWM pacro3HaBaTb W HAYYHO OOBSICHATH
du3nueckue siBIeHUSI B OKPY»Karolllei prpo/ie U MoBCeHEBHOM »KU3HM;

WCI0J/Ib30BaTh Hay4YHble METO/Ibl UCC/Ie[IOBaHUST (PU3NUECKUX SIBJIEHUM, B TOM
yKcsie JJ1s1 IPOBEPKU CMIIOTe3 U MOyUeHUs TeOPeTUUeCKUX BbIBO/IOB;

O0BSICHATb HayuHble OCHOBbI Hauboyiee Ba)XKHBIX JOCTW)KEHUM COBPEeMEHHbIX
TeXHOJIOTHM, HarlpuMep, MPaKTUYeCKOro MCI0/Ib30BaHUs pa3/InuHbIX HCTOUYHUKOB
JHEpryuy Ha OCHOBe 3aKOHa MpeBpallleHusl U COXpaHeHUs1 BCeX M3BECTHBIX BHU/IOB
SHEepruu.



INITAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBLI 11O
ON3NKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

V3ydyenue (HU3MKM Ha ypOBHE OCHOBHOTO 001Ijero oOpa3oBaHUsI HAIlPaB/IeHO

Ha ZIOCTHXKeHUe JIMYHOCTHBIX, MeTarpeJMeTHBIX U MpeAMeTHbIX 00pa3oBaTebHbIX

pe3yJbTaToB.

B pe3ysibTare n3yueHusi GU3MKA Ha YPOBHE OCHOBHOTO 0011iero o6pa3oBaHUs

y oOyuatoirerocsi 0yayT copMrpoBaHbl CleyrOIe JTUYHOCTHBIE pe3y/IbTaThl B

4yacTu:

e 1) naTpUOTHUYECKOT0 BOCIIUTAHUS:

e  TpOsIB/IeHME MHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
(r3UUeCKOl HayKu;

e  1[EHHOCTHOE OTHOLIEHHE K JOCTUKEHUSIM POCCUMCKUX YUEHbIX-(DU3UKOB;

e 2) rpa)KJJaHCKOI'0 U [yXOBHO-HPAaBCTBEHHOr0 BOCIIMTAHUA:

e  TOTOBHOCTb K aKTUBHOMY yUaCTHIO B 00CY>K/IeHHUH 00ITleCTBeHHO 3HAUUMBIX U
3TUYEeCKUX MPo0OsieM, CBSI3aHHBIX C MPAKTUYECKUM TIPUMeHeHUeM JI0CTYKeHUN
bu3Ky;

. OCO3HaHWe Ba)XKHOCTU MOpPaJbHO-3TUYECKUX TIPUHLMUIIOB B [IeATeTbHOCTU
YUEHOr0;

e 3) 3CcTeTUYeCcKOro BOCIIUTAHUA:

e BOCIpUSITUE 3CTETUYECKMX KaueCTB (PU3MUYECKOW HAayKU: €€ TapMOHUYHOTO
TOCTPOEHHs1, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4) IeHHOCTH HAyYHOr'0 IT03HAHMS:

. OCO3HaHWe 1]eHHOCTH (PU3MUYecKoll HayKUu KakK MOIIJHOTO WHCTPYMeHTa
MO3HaHUSI MUpa, OCHOBBI Pa3BUTUSI TEXHOJIOTHH, Ba)KHEHIel COCTaB/soLel
KYJIbTYPbI;

. pa3BUTHE HayuyHOW Jir0OO3HATEe/JILHOCTU, WHTepeca K HCC/e/oBaTe/IbCKOM
J1esiTeNTIbHOCTY;

e 5) (¢opvmupoBaHusi Ky/JbTypbl 3/J0POBbS M  3MOIUOHA/IBHOIO
O1aromo/tyuusi:

. OCO3HaHWe LIeHHOCTH Oe3oracHoro obpasa JKU3HM B COBPeMEHHOM
TeXHOJIOTUUeCKOM MHpe, BaXHOCTU TMpaBwi 0e30mMacHOro TIOBeZieHHsT Ha
TPAHCIIOpTe, Ha Joporax, C 3/eKTPUUeCKHM U TeIIOBbIM 000pyZi0BaHUEM B
JIOMAIIIHUX yCJIOBUSX;

. c(hOpMHUPOBAaHHOCTb HaBblKa peduieKCUW, TIPU3HaHWEe CBOEro MpaBa Ha
OLIMOKY 1 TaKOTO ke TIpaBa y Ipyroro uejoBeKa;

e 6) TPy/A0BOr0 BOCHIMTAHHSA:

. aKTUBHOE yYacThe B pelleHWU TNpakKTUUecKWx 3aZau (B paMKax CeMbH,
oOpa3oBaTe/bHOM  OpraHu3aluM, TOpOAQ, Kpas) TEeXHOJIOTUYeCKOu U
COLManbHOM HAampaB/eHHOCTH, TPeOYIOUUX B TOM UHC/Ie U (HU3AYECKUX
3HAHUU;



VHTepecC K MPaKTUYeCKOMY U3yueHHUI0 npodeccrid, CBI3aHHBIX € (DH3UKOM;

e 7) 3K0/I0rH4ecKoro BOCIUTAaHUSA:

e  OpHUeHTalusl Ha TpuMeHeHWe (U3MUECKUX 3HAHWUW [Js1 pellieHusl 3aJau B
obmacTi OKpy’Karolllel cpefpl, TJIAHUPOBAaHWS TIOCTYNIKOB U OIIeHKH WX
BO3MOJKHBIX TTOC/Ie/ICTBUM /11 OKPY>KatoLller Cpefibl;

e  0OCO3HaHUWe rn00asbHOTr0 XapakTepa 3KO0JIOTHYeCKUX TpobsieM W TyTel ux

pelLLeHus;

e 8) ajanTanuM K M3MEHAKWIUMCA YCJI0BUSIM COLUA/TBLHOM M NPHPOAHOUN
CpeAbI:

. NMoTpeOHOCTh BO B3aWMO/IEHICTBUM TIPU BBIMOJIHEHUM UCC/eI0BaHUNA U
MIPOEKTOB (DU3MUECKON HarpaB/IeHHOCTH, OTKPBITOCTb OIBITY M 3HaHUSIM
APYTHX;

. NOBBILLIEHWEe YPOBHSI CBOeM KOMIIETEHTHOCTHM uepe3 IpPaKTUYeCKYHo
[esITe/IbHOCTb;

e noTpeGHOCTb B (hOPMHUPOBAHUU HOBBLIX 3HAHWM, B TOM urcse (opMy/IMpOBaTh
u/led, OHSTHS, TUIOTe3bl 0 GU3NUECKHUX 00BeKTaX U SIB/IeHUSX;

e  0cCO3HaHUe /eULIMTOB COOCTBEHHBIX 3HAHWUN U KOMIIeTEHTHOCTel B obiactu
bu3KyY;

. TJIaHUPOBaHWe CBOEro pa3BUTHUS B TPUOOpeTeHWH HOBBIX (HU3UUYEeCKUX
3HAHUY;

e  CTpeMJIeHHe aHa/M3MPOBaTh U BBISB/ISATH B3aMMOCBSI3U TIPUPOALI, 0011leCTBa U
5KOHOMMKH, B TOM UHKCJIE C UCTIO/Ib30BaHUEM (PU3UUECKUX 3HAHWUM;

. OLleHKa CBOUX [JeWCTBUM C YUETOM BJIMSIHUS Ha OKPYXKArOLyH Cpezy,
BO3MO>KHBIX I7100a/TbHBIX TIOC/I€/ICTBUM.

METAIIPEAMETHBIE PE3YJ/IbTATDI

B pe3ynbraTte OCBOeHHUsI MpOrpaMMbl 10 (DHM3MKe Ha YPOBHE OCHOBHOTO
ob11ero o6pa3oBaHus y oOyuarorierocsi 0yayT copMyupoBaHbl MeTanpeAMeTHbIe
pe3y/IbTaThl, BK/IIOUAOII[He TI03HaBaTe/IbHbIe YHUBEpCaabHbIe yueOHbIe TeHfCTBY,
KOMMYHUKAaTUBHbIe ~ YHUBEpCajbHble  yueOHble  /IeWiCTBUS,  pery/sTUBHbIE
yHUBepcabHbIe yueOHble 1eliCTBYSI.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHS

Ba3oBble JIoTHYeCKHe JeHCTBHUS:
e BBIBASTb W XapaKTePU30BaThb CyI[eCTBEHHble TPU3HAKU OOBEKTOB
(sIB/IEHUN);
e yCTaHAB/MBATh CYIECTBEHHbIM MPU3HAK K/IaCCU(MUKAIUN, OCHOBAHUS /IS
0000111eHUsT U CPaBHEHUS;



BBISIB/ISITh 3AKOHOMEPHOCTH M IPOTUBOPEYHsI B pacCMaTprBaeMbIX (haKTax,
JIAHHBIX ¥ HabJI0JeHUsIX, OTHOCSIIMXCS K (PU3UUeCKUM sIBJIEHUSIM;
BBISIBJISITb TIPUUMHHO-C/I€ICTBEHHbIE CBSI3U TPU U3yUYeHUU (U3UUECKUX
sIBJIEHUW U TIPOLIeCCOB, JieflaTh BBIBOJbI C UCIO/b30BAHUEM [le[[yKTHBHBIX
Y MHAYKTUBHBIX YMO3aK/IIOUeHWH, BbIIBUTaTh TMIOTE3bl O B3aUMOCBSI3SX
(bU3MUeCcKUX BeJIMUUH;

CaMOCTOSITeJIbHO BbIOMpaTh crocob peleHuss yuebHON (u3nueckoi
3a7lau (CpaBHeHHe HEeCKOJIbKWX BapUaHTOB pellieHus, BbIOOpD Haubosee
MOJXOJAIIEro C yuéTOM CaMOCTOSITeIbHO BbI/le/IeHHbIX KPUTEPUEB).

Ba3oBble HcciegoBaTe/IbCKHe JIeCTBYS:

WCII0/Tb30BaTh BOIPOCKI KaK UCC/IeI0BaTeIbCKUM UHCTPYMEHT MO3HAHMUS;
TIPOBO/IUTH MO CAMOCTOSITE/IbBHO COCTaB/I€HHOMY IJIaHY OIbIT, HEC/IOXKHBIN
bu3nueckuii SKCTIeprMeHT, HeO0oJIbIlloe  HCC/iefioBaHe  (HHU3UUECKOTO
sIBJIEHUS;

OLleHMBaTh HAa MPUMEHMMOCTb W [JOCTOBEPHOCTh WH(MOPMALUIO,
TIO/TYUEeHHYI0 B XO/le UCCJIe[JOBaHUS U SKCIIEPUMEHTa;

CaMOCTOSITe/TbHO (hOPMYMPOBaTh 000011[eHHUsI ¥ BHIBO/IBI 110 pe3yJ/ibTaTaM
TIpoBeJEHHOT0 HabJII0/IeHNs, OTTbITa, UCC/IeZIOBAHNS;

MPOTHO3UPOBAaTh  BO3MOXKHOe  JlajibHellllee  pa3BUTUE  (PU3UUYECKUX
TIPOI[ECCOB, a TaKKe BBIIBUTaTh MPEATION0KeHUs 00 UX Pa3BUTHH B HOBBIX
YCJIOBUSIX M KOHTEKCTax.

Pabota ¢ nuadopmarueii:

TIPUMEHSITh Pa3/TMUHble MeTO/Ibl, UTHCTPYMEHTHI W 3arpoChl TPH TIOUCKe U
orbope WHGOpPMAIUK WM [JAaHHBIX C YUETOM MpeJIOKeHHOW yueOHOMN
dbu3rueckoi 3azauu;

aHa/IM3UpPOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIPeTHUPOBaTh UH(OPMAIMIO
pa3MUHbIX BUZIOB U (DOPM TIpe/ICTaB/IeHNSI;

CaMOCTOSITe/IbHO ~ BbIOMpaTh ONTUMAIbHYIO (OpMy mpejcTaB/ieHuUs
vHbOpMalid W WIIIOCTPUPOBATh pelllaeMble 3aZlauid  HeCT0XXHBIMU
cXeMaMH, iMarpaMMaMu, UHOM TpayKoi U X KOMOUHALIMSMHU.

KOMMyHI/IKaTI/IBHble YHuBepCad/ibHbIE y‘-IEﬁHI)Ie ,Z[EﬁCTBHHZ

B xoJie 00CyXzeHHsi yueOHOTO MaTepuasa, pe3y/bTaToOB JIaDOPATOPHBIX
paboT ¥ TIPOEKTOB 3a/jaBaTh BOIIPOCHI M0 CYIIeCTBY 00Cy»K/jaeMoii TeMbI 1
BbICKA3bIBaTh WJEU, HalleJleHHble Ha pelleHue 3a/lauyd M MojJep’KaHue
GaroxxesiaTeIbHOCTU 0011[eHuS;

COTIOCTAaBJIAITb CBOU CYXKJEHUSI C CYXXAEHUSIMU JPYTuX Y4aCTHUKOB
avaiora, oOHapy>XKMBaTh pa3/uure U CXOZCTBO TIO3ULIU;

BbIDA’KaThb CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
My6/IMYHO TIPe/ICTaB/ISATh Pe3y/IbTaThl BLIMOJTHEHHOTO (DU3NUECKOTO OITbITa
(9KCIieprMeHTa, UCcaeoBaHus, MPOEKTa);



MOHUMAaTb W WCIOMb30BaTh  MpEUMYyI[eCTBa  KOMaHJHOM U
VHAWBUya/IbHOM paboThl MpU pelleHud KOHKPETHOW (hHU3MUecKOou
npo6sieMbl;

TIPUHUMATh 1IeJTH COBMECTHOM [IesiTeTbHOCTH, OPTaHU30BbIBAThL JIeHCTBUS
1Mo eé [OCTVDKEeHHUIO: pacrpefiesisiTb PO/, OOCYKZaTh TIPOLeCChI U
pe3y/bTaTbl COBMECTHOM paboThl, 000011[aTh MHEHHS HECKOJILKUX JTFO/Iel;
BBITIOJTHATE CBOIO YacTb pabOTHI, JOCTHUTasi KAUeCTBEHHOT'O pe3yJbTaTa 1o
CBOEMY HarpaB/ieHUI0 W KOODAWHWPYS CBOW [eWCTBUS C JPYTHUMH
yjieHaMU KOMaH/Ibl;

OllIeHMBaTh KaueCTBO CBOEro BK/aZila B OOL[WI TMPOAYKT MO KPUTEPUsM,
CaMOCTOSITe/TbHO CHOPMYTUPOBAaHHBIM YUaCTHUKAMH B3aUMOZEHCTBHS.

Pery/ifaTHUBHBbIe YHUBepCca/ibHbIE yueOHbIe AeliCTBUA

Camoopranusanus:

BBISIB/ISITH TIPO0JIEMBI B >KU3HEHHBIX U yueOHbIX CUTYalLUsX, TPeOyroImmx
J/1s1 pereHus: (pUu3nuecKux 3HaHUM;

OpUEHTHPOBAaTbCSI B  PA3/IMUHbIX TOAXOAAX TIDUHSTUS  pellleHui
(uHAVBUAYaTbHOE, TIDUHSTHE pelleHusi B TpyIiNe, MPUHATHE pellieHui
TPYIIION);

CaMOCTOSITE/TbHO COCTAB/ISITh aTOPUTM pellieHrst (hru3nuecKoi 3afiaun Win
TlaHa WCC/IeZIoBaHUsI C YUETOM MMEIOLIUXCS PeCypCcoB U COOCTBEHHBIX
BO3MO)KHOCT€eM, apryMeHTUPOBATh Tpe/ijlaraeMble BADUAHTHI pellleHnH;
Jienath BbIOOp 1 OpaTh OTBETCTBEHHOCTD 3a pellleHue.

CEIMOKOHTPOJIB, BMOHI/IOHaJIbeIﬁ HHTE/I/IEKT.

[laBaTh aZIeKBaTHYIO OL[€HKY CUTYalLlUM U MpeJJiarath IJlaH eé N3MeHeHUS;
OOBSICHSITH ~TIPUYMHBI ~ JOCTIKEHWS  (HeJOCTIKEHHs])  Ppe3y/bTaToOB
JesiTe/IbHOCTHU, [IaBaTh OL|eHKY MPHUOOPEeTEHHOMY OTIbITY;

BHOCUTh KOPPEKTHBBI B JIeSITe/TbHOCTh (B TOM UHCJIe B XO[| BBbITIOJTHEHUS
¢bu3uueckoro UCCAeloOBaHUS WM TIPOEKTa) Ha OCHOBE  HOBBIX
00CTOSATENBCTB, W3MEHUBIIMXCS CUTYyalluid, yCTAaHOBJEHHBIX OIIMOOK,
BO3HUKILWX TPYAHOCTEW;

OLIeHMBAaTh COOTBETCTBUE pe3yJ/ibTaTa LieJId U YCI0BUSIM;

cTaBUThH cebsi Ha MeCTO JIpPyroro 4ejoBeKa B X0/l CIOpa WX JAUCKYCCUU
Ha HayuyHYIO TeMy, IOHUMAaThb MOTHBbI, HAMEPEeHUSI U JIOTUKY [IPYroro;
TIpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpH pellieHruH (Hr3UUecKUx 3ajau Uiu
B YTBEP’K/[€HUSIX Ha HayUHbIe TeMbI U TaKOe ke TIpaBo Apyroro.

IIPEJIMETHDBIE PE3YJ/IBTATBI



K koHily oOyueHusi B 7 Kj1acce TipeMeTHbIe Pe3y/ibTaThl Ha 0a30BOM yPOBHE
JOJDKHBI OTpa)KaTh C(hOPMHUPOBAHHOCTh Y 00YUaIOIUXCsl YMEHUIA:

WCTIO/Ib30BaTh  TMOHATUS:  (Pu3dueckhe W  XHMUUECKHe  sIBJIEHUS,
Hab/roleHre, 3KCTIepUMeHT, MoOjie/b, TUIOTe3a, eAUHULIBI (hHU3UYeCKUX
BeJIMUMH, aTOM, MOJIeKyJa, arperatHble COCTOSTHUSI BellecTBa (TBEpJoe,
)KUKoe, Tra3000pa3Hoe), MexaHWUeckKoe [IBIKeHUe (paBHOMEpHOe,
HEpPaBHOMEDHOE, TIPSIMOJIMHEWHOE), TpPaeKTOpHs, pPaBHOJAEWCTBYHOLLAs
cuna,  pgepopmarms  (ympyras, — IUlaCTAYecKas),  HEBeCOMOCTb,
COOOIIIAIOIINECS COCY/IBI;

pasnuaTth sBreHus (auddysus, TerioBoe [BI)KeHHe YaCTHI] BellleCcTBa,
paBHOMEDHOe  [IBW)KEHWe, HepaBHOMEDHOe  [IBW)KeHWe, HWHepLus,
B3aMMO/IEICTBUE TeJl, paBHOBeCHe TBEPJBIX TeJl C 3aKPeIIEHHOU OChIO
BpallleHusi, Tepejlaya /aBjieHUs TBEPAbIMU TelaMH, >KUJKOCTSIMU U
rasamy, aTMoc(epHOe [aBjeHWe, T[UlaBaHWe TeJ, MpeBpalleHust
MeXaHWYeCKOM 3Hepryy) IO OIMUCAaHWI0 MX XapaKTepHBbIX CBOMCTB U Ha
OCHOBe OITBbITOB, IEMOHCTPUPYIOIIUX JaHHOe (PU3NUYeCcKoe SIBJIeHUE;
pacrio3HaBaThb MpOsIB/ieHWe U3yYeHHbIX (PU3MUeCKHUX sBJIeHUU B
OKpy)KarollleM MHpe, B TOM uuc/iae (u3Nueckue SBJIeHUs] B TIPUPOJE:
TIpUMeEDbI JIBDKEHUs] C pa3TMYHbIMU CKOPOCTSMM B JKUBOW M HEXHUBOU
TpupoZie, AeUCTBUEe CU/bl TPeHUsT B TIPUPOZIe U TeXHWKe, BJIMsHUE
aTMochepHOro /laB/ieHUs Ha >KUBOW OpraHu3M, IlaBaHHe PbIO, pbluar B
TeJie uesioBeKa, TIPU 3TOM TepeBOIUTh MPAaKTUUeCKy0 3alauy B yuebHYIO,
BbIJIe/ISITh CYI|eCTBeHHbIe CBOMCTBA (MPU3HAKU) (PU3NUECKUX SIBJIEHUM;
OMUCHIBATH U3yUeHHbIE CBOMCTBA Tel U (PU3NUeCKUe sIBIeHUs], UCTO/Ib3Ys
¢bu3nueckrie BenMUMHBI (Macca, 00BEM, IJIOTHOCTH BeIleCTBa, BpeMs,
MyThb, CKOPOCTb, CPeAHsISi CKOPOCTh, CU/Ia YIPYTOCTH, CH/a TSDKECTH, BecC
Tena, CWla TpeHus, [AaBieHWe (TBEpAOro Tena, >KUAKOCTH, Trasa),
BBITA/IKMBAIOIIasl CWia, MexaHuueckasi paboTa, MOIL[HOCTb, IJIeUO CHUJIbI,
MOMEHT Cu/bl, KO3(h(ULIMEHT TI0/Ie3HOr0 JeMCTBUS MeXaHH3MOB,
KUHeTUuUecKasi U TOTeHLa/lbHas SHeprusi), Mpyd ONWCAHUU TIPaBUIBHO
TPAKTOBaTb  (PU3NUECKUM  CMBIC/II  UCMOAb3yeMbIX  BeIWUMH, UX
0003HaueHUss W eAWHMIIBI (PU3NUECKUX BEIUUWH, HaXOAUTh (HOPMYIIbI,
CBsI3bIBAIOIME JAaHHYI0 (PU3NUECKYI0 BeJIMUMHY C [IPYTMMH BeJIMUKMHAMU,
CTPOUTH TPa(PUKX N3yYEHHBIX 3aBUCUMOCTeN (PU3NUECKUX BeTMUUH;
XapaKTepu30BaTb CBOWCTBA Tes, (U3MYeCKHe SBJeHUs] W TMPOLeCCHI,
WCIIO/b3Ys TIpaBWIa CJIOXKeHUs CW/ (BIOb OJHOM TpsIMOM), 3aKOH ['yka,
3akoH Ilackans, 3aKk0OH ApxWMe/ia, IPaBUIO paBHOBecHs pbiuara (6si0Ka),
«30J/I0TOe TIPAaBWJIO» MEXaHWKHM, 3aKOH COXpaHeHWsl MeXaHWUYeCKOu
SHEpruy, TMpU S5TOM [aBaTb CJIOBECHYIO (OPMY/IMPOBKY 3aKOHa U
3aMMChIBaTh €ro MaTeMaTUueCKoe BhIPa)KeHHUE;



00BSCHATH (hH3UUeCKUe SIBIeHHs, TPOLIeCChl M CBOMCTBA Tes, B TOM YUCJIe
M B KOHTEKCTe CHUTyallull MpPaKTUKOOPHEHTHPOBAHHOIO XapakTepa:
BBISIBJIITh TIPUUMHHO-C/I/ICTBEHHbIE CBSI3U, CTPOUTL 00BbsicCHeHUe W3 1-2
JIOTUUeCKUX 1IaroB C OMOpPOW Ha 1—2 M3yueHHBIX CBOMCTBA (PU3MUECKUX
sIBJIeHU, (PU3NUeCKHX 3aKOHA UM 3aKOHOMEePHOCTH;

peliatb pacuéTHble 3ajauvd B 1-2 [eWCTBUS, MCIOJb3ys 3aKOHbl U
dbopmysibl, CBsI3bIBaIOIME (PU3MUeCKHe BeJWYMHBI: Ha OCHOBE aHa/iv3a
yCJIOBUSI 33/lauM 3alMChIBaTh KPaTKOe YC/IOBUe, MOACTABAATh (U3nUecKre
BeJIMUMHBI B (DOPMYJIbI M TIPOBOJUTH PaCyéThl, HAXO/UTh CIPABOYHbIE
JaHHble, HeoOXOoAUMBbIe /IJisl pellieHus 3a/jay, OlleHUBaTh PeaTuCTUYHOCTh
TOTyUYeHHOU (PU3UUeCcKoMr BeJTMUKHbI;

pacrio3HaBaTth TpO0/eMbl, KOTOpble MOXXHO peIlUTb TIPU TOMOIIH
(bur3nUeCcKuX MeTOJ0B, B OMIMCAHUM UCCIIe/IOBaHKs BbIJe/ISITh TIPOBepsieMoe
NpeAnosokeHde  (Tumnoresy), pa3iduaTb M UHTEPIPETHUPOBATh
TOJyUeHHbI pe3y/bTaT, HaxOAuTh OLIMOKKM B XO/e OIbITa, Je/aTh
BBIBO/IbI 110 €r0 pe3y/bTaTam;

TIPOBOAIUTL  OTBbITHI 1O HabOMOZeHUI0 (U3NUeCKUX SIBI€HUAN WU
bu3ruecKux CBOICTB Te: dbopmMyIUpoBaTh TipoBepsieMble
TIpe/ITI0/I0’KeHHs1, COOMpAaTh yCTAHOBKY U3 TIpe//IoyKeHHOro 0060pyioBaHus,
3alMChIBaTh X0/l OMbITa U (HOPMYJIUPOBATh BHIBO/IbI;

BBLITIOJIHAThL TpsIMble W3MepPeHUs] pPacCTOsIHWS, BpeMeHW, MacChl Tesa,
00BbéMa, CUIBI W TeMIlepaTypbl C WCIOAb30BaHUEM aHA/NIOTOBBIX U
MpoBbIX TPUOOPOB, 3amMuChiBaTh T[I0Ka3aHWs TPUOOPOB C YUYETOM
3aIaHHOM abCOJTFOTHOM TTOTPEITHOCTH M3MepeHuUH;

TIPOBO/IUTh UCC/Ie[JOBaHUe 3aBUCUMOCTU OIHOW (PU3UUECKO!N BeJIMUMHBI OT
JPYrol C WCIOJb30BaHWEM TMPSIMbIX W3MepeHUM (3aBUCUMOCTU MyTH
PaBHOMEPHO [IBWKYIL[ETOCS Tefla OT BPEeMEHH [IBW)KEHUsI Teja, CUJIbI
TPeHUsI CKOJIbKeHUsI OT Beca TeJla, KauecTBa 00pabOTKU MOBepXHOCTeM Test
Y HEe3aBUCHMMOCTH CUJIbl TPEHUS OT TUIOIIAU COTIPUKOCHOBEHUS TeJl, CUJIbI
YIPYTrOCTU OT y[AJUHEHUs TIPY)KWHbBI, BbITAIKHBarollel Cuibl 0T 06béMa
MOTPY>KEHHOW YaCTH Tejla U OT MJIOTHOCTH >KUJKOCTU, €€ He3aBUCUMOCTH
OT TUIOTHOCTH Tesa, OT ITyOUHBI, HA KOTOPYIO TMOTPYKEHO Tesio, YC/IOBHM
TIJIaBaHUsI TeJl, YC/IOBUM paBHOBeCHs pbiuara W 06/I0KOB), yuacTBOBaTh B
TJIAaHUPOBAaHUM  y4eOHOTO MCCefioBaHMs, CoOOMpaTh YCTaHOBKY U
BBITIOJIHATL W3MepeHUsi, Cjefysl Tpe/0)KeHHOMY IlaHy, (PUKCUPOBaTh
pe3yJibTaThbl TOJIyYeHHOM 3aBUCUMOCTH (U3WUYECKUX BEJIUYMH B BUJE
TIpe//IoKeHHBIX Tabmuil ¥ TpaduKOB, fe/aTh BBIBOZABI TI0 pe3yJsbTaTaM
YCCrieIOBaHUS;

TIPOBO/IUTh KOCBEHHble M3MepeHUs1 (H3UUeCKuX BeJWUYMH (TJIOTHOCTD
BellleCTBa JKUAKOCTA W TBEPJOrO0 Tena, CUla TPEeHUs CKOJIbKeHWs,
JlaBjieHWe  BO3/lyXa, BbITaJKMBalOIlasi CWla, [JeWCTBylolljas  Ha



TIOTPYKEHHOE B J>KUAKOCTh Teso, KO03(h(dUIMeHT T0/Ie3HOTO [IeHCTBUS
MIPOCTBIX MEXaHW3MOB), CJefysi TIpeJIOKeHHONW WHCTPYKLUU: TIpU
BBITIOJTHEHUM W3MEpeHU COoOMpaTh 3KCIIepUMEHTA/IbHYI0 YCTAaHOBKY U
BBIUMC/ISTH 3HAUeHHe UCKOMOM Be/TMUKHbI;

cobJtro1aTh TIpaBU/Ia TEXHUKH 0€30I1aCHOCTH TIpU paboTe C 1abopaTOpHBIM
obopyaoBaHHEM;

yKa3bIBaTh TMPUHIUIBI AeUCTBUS TTPUOOPOB M TEXHUUECKHUX YCTPOMCTB:
BeChbl, TEPMOMETp, [JUHAMOMETp, COOOIaroIecs cocybl, GapomeTp,
pblUar, MoABW>XHBIN 1 HETTOABW)KHBIN 010K, HAaK/IOHHAS TIJIOCKOCTH;
XapaKTepu30BaTh TPUHLUIMBI  [eWCTBUS U3yUeHHbIX TNpPUOOPOB U
TEXHUUECKHUX YCTPOWCTB C OIOPOM Ha WX OMUCaHusA (B TOM YMCJIe:
TIOJIIIMITHUKY, YCTPOWCTBO  BOZOTIPOBOJA, THU/PAB/IAYECKUN  TIpecc,
MaHOMeTp, BLICOTOMeEp, TIOPIIIHEBO HACOC, apeOMeTp), UCIIOIb3Ysl 3HAHUS
0 CBoOMCTBax (U3NUeCcKuX siB/ieHUN U HeoOXoAumble (r3nuecKre 3aKOHbI
1 3aKOHOMEPHOCTH;

NIPUBOJUTEL  TpUMepbl  (HaXoAWTb  WHGOpPMAIMI0O O  IIpUMepax)
MIPAKTUUeCKOTO HCI0/Ib30BaHus (DU3NUeCKUX 3HaHWW B TIOBCeAHEBHOMU
JKU3HM [i71s1 0becrieueHrs 6e301acHOCTH TIPU o0pallleHuy C rprubopaMu U
TeXHUUECKUMH YCTPOMCTBAMH, COXPaHEHHWSI 3/J0POBbSI W COOJMIO/EHUS
HOPM 3KO0JIOTUYeCKOT0 TIOBe/IeHHsI B OKpY>Kalollleil cpe/ie;

OCYIIeCTB/SATE OTOOp HWCTOUHUKOB uH(popMmaimu B MHTepHeTe B
COOTBETCTBUM C 3aJaHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEROIIUXCS
3HAaHUH W TNyTEM CpPaBHEHWS pPa3/IMUHBIX WMCTOUYHUKOB BBIIE/ATh
uHbOpMaI[MIo, KOTopas SIB/SeTCS MPOTUBOPEUMBON WM MOXKET OBITh
HeJI0OCTOBEPHOM;

WCTI0/Tb30BaTh TIPU BBIMOJIHEHWH YU4eOHBIX 3a/laHuil HayuHO-TIOMYJ/ISSPHYIO
nUTepaTypy  (M3MUEeCKOro  COZEep)KaHMs], CIIPABOUHbIE  MaTepHaJibl,
pecypchbl cetu VIHTepHeT, BafieTb NMPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa,
nipeoOpa3oBaHys HHGOPMALIMY U3 OJHOW 3HAKOBOW CHUCTEMBI B AIPYTYIO;
co3/laBaTb COOCTBeHHbIe KpaTKUe MUCbMeHHble U YCTHbIe COOOIeHUs Ha
OCHOBe 2—3 WCTOUYHHMKOB HWH(MOpPMAIUH (HHU3UUECKOTO COJIeP)KaHHUsI, B TOM
yuciae MyOJMUHO fleflaTh KpaTKue cooOIeHHsi O pe3ysbTaTaX IMPOeKTOB
Wi yueOHBIX WCCAeIOBaHWM, TIPU 3TOM TPaMOTHO HCIIO/b30BaTh
W3yueHHbIM TIOHATUWHBIA armapar Kypca (U3MKM, COIMPOBOXKAATh
BBICTYTIJIEHHE TIpe3eHTallyel;

TIPU  BBLITIOJTHEHUM Y4eOHBIX TMPOEKTOB W HMCC/IeJOBAaHUM pacIpefiesisiTh
00513aHHOCTH B TpPYIlle B COOTBETCTBUM C ITIOCTaB/IEHHBIMU 3afiauaMH,
C/lefuTh 3@ BBLITIOJTHEHWEM T[/laHa JeWCTBUM, afieKBaTHO OLIeHWBAaTh
COOCTBEHHBIA  BK/JIaJi B  JeATeIbHOCTb  TPYMIbI,  BbICTpAaHUBaTh
KOMMYHUKaTHUBHOE B3aUMOJIEMCTBHe, YUHNThIBasi MHEHHE OKDY>KaIOIIIUX.



K koHily oOyueHusi B 8 Kjtacce npemMeTHbIe pe3y/ibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpa)KaTh C(hOPMHUPOBAHHOCTh Y 00YUaIOIUXCsl YMEHUIA:

WCTI0/Ib30BaTh TIOHSTUS: Macca M pa3Mepbl MOJIEKYJI, TEIVIOBOe /IBU)KEeHUe
aTOMOB U MOJIEKYJI, arperaTHble COCTOSTHUS Bell|eCTBa, KpUCTa/yInuecKye 1
amop(Hble Tesa, HACHIIEHHBbIM W HEHACHIeHHbIM TMap, BAAXKHOCTb
BO3/lyXa, Temreparypa, BHYTPEHHsSl SHEPrus, TelJIOBOM [JBUTaTellb,
3/IeMeHTapHBIN 3/IeKTPUUECKU 3aps/], 3/IeKTpUUecKoe 1oJjie, MPOBOAHUKU
Y [IN3JIeKTPUKH, TIOCTOSTHHBIN 3/1eKTPUUECKU TOK, MarHUTHOE TI0J1€;
pa3nuuath siBjieHUs1 (TeryioBoe pacliMpeHre W CXKaTue, Teriorepejaya,
TeIJIOBOe PAaBHOBECHE, CMauvMBaHWe, KalWIsIpDHbIE SIBJIEHUs], UCTIapeHUe,
KOH/leHCal[usl, TUIaB/ieHre, KpUCTa/u3aiys (OTBepZieBaHUe), KUIIeHUe,
Tervionepeaayva (TeryIompoBOHOCTb, KOHBEKI[US, n3jiyueHue),
3/IeKTpU3aliusi TeJl, B3aUMOJIeMCTBYE 3apsifioB, AEUCTBUSI 3/IEKTPUUYECKOTO
TOKa, KODOTKOe 3aMblKaHWe, B3auMO/IeiCTBUE MAarHUTOB, [IeHCTBUe
MarHuTHOTO TI0/IsT Ha TIPOBOJHUK C TOKOM, 3/IEKTPOMarHuTHasi UHAYKLIMS)
M0 OMWCAHUI0 HUX XapaKTepHbIX CBOMCTB W Ha OCHOBe OITbITOB,
JIEMOHCTPUPYIOIIUX JJaHHOe (hM3UUecKoe sIBJIeHUE;

pacrio3HaBaThb MpOsIB/ieHWe U3yYeHHbIX (PU3MUECKUX sBJIEHUU B
OKpy)Karoll[eM Mupe, B TOM uunciae ¢u3nuecKue sSBAeHUST B IIPUPO/Ie:
TIOBEDXHOCTHOE HaTsDKeHUWe U KalWwIspHble SIBIeHUSI B TIPUpOJie,
KpUCTa/Ulbl B Tipupofe, u3iydyeHue ConHila, 3aMep3aHue BOJOEMOB,
MopcKue 6pu3bl, 00pa3oBaHUe pOChl, TYMaHa, UHesl, CHeTa, 3/ieKTpUuuecKre
siB/IeHUsI B aTMocdepe, 3/1€KTPUUECTBO >KMBBLIX OPraHU3MOB, MarHUTHOE
rose 3emyd, Jperd MOJOCOB, PO/b MarHUTHOTO MOJS AJjIs1 KU3HU Ha
3emJie, MOISIPHOE CUSIHUE, TIDU 3TOM TIePeBOIUTh MPAKTUUECKYO 3a/lauy B
yueOHyI0, BBIIE/IATh CYIIIeCTBEHHbIE CBOWMCTBA (MPH3HAKU) (H3MUeCKUX
SIBJICHUI;

OMUCHIBATh U3yUeHHbIe CBOMCTBA Tel U (Pu3nuecKue sIBJeHUs], UCTIOIb3Ys
¢bur3uueckue BeMUUHbI (TeMIiepaTypa, BHyTPEHHSISI SHEpPrusi, KOJIM4eCTBO
TeIJIOTbI, yJelbHasi TeIJIOEMKOCTh BellecTBa, y/ejabHas TervioTa
Ti7IaB/ieHusi, yjefbHas TeIyioTa TMapoobpa3oBaHMs, Y/enbHasi TervioTa
CropaHvsi TOIUIMBa, KO3(M(PUIHUEHT TMO0JIe3HOTO [JeHCTBUSI TeIIOBOMU
MallMHbI, OTHOCUTE/IbHAsi BJIQKHOCTb BO3/yXa, 3JIeKTPUUYECKUW 3apsif,
CU/lIa TOKa, 3/eKTPUYECKOe HarpsbKeHue, COTMpPOTUBJIEHWE TIPOBO/IHHMKA,
yle/lbHOe  COMpOTHBJEHWEe  BelljecTBa, paboTa W  MOIIHOCTb
3/IEKTPUUECKOT0  TOKa), TMpU OIMHWCAHUM TPaBWIbHO TpaKTOBaThb
bu3nUecKruii CMBIC/T WCTIO/Ib3YeMbIX BeTMUMH, 0003HAaUeHWs] W eIUHULIbI
(¢ur3nUecKuX BeWYMH, HAaXOAUTb (OPMYJbl, CBSI3bIBAIOLIME [JaHHYIO
GbU3MUeCcKyl0 BeJIMUMHY C JPYTUMM BeJIMUMHAMH, CTPOUTH TIpaduku
W3yUeHHbIX 3aBUCUMOCTeN (pU3nueCcKuX BeJTMUMH;



XapaKTepu30BaThb CBOWCTBa Tes, (U3MUecKue SBJAeHUS] W TPOLeCCHI,
VICTIO/Ib3Ys] OCHOBHBIE TIOJIOXKEHUS MOJIeKY/ISIPHO-KMHETUUeCKOM TeOpuur
CTPOEHHsI BellleCTBa, MPUHLMIT CYNepro3uLluu ToJjied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHUs 3apsza, 3akoH Oma [ijis1 yyacTKa Lieru, 3aKOH
Ixoyns—JleHlja, 3aKOH COXpaHeHUsI SHepruyd, TIIpyU OSTOM [aBaTbh
C/I0BeCHYIO0 (DOpDMYJIMPOBKY 3aKOHAa Y 3aluChiBaTh €ro MaTeMaThyeckoe
BBIDA)KEHUE;

00BSICHATL (hU3MUeCKre TIPOLlecChl M CBOWCTBA Tel, B TOM UMC/Ie U B
KOHTEKCTe CUTyallMi NPAaKTUKOOPHWEHTHUPOBAHHOTO XapaKTepa: BbISB/ISATH
TIPUUMHHOC/IeICTBEHHbIE CBSI3U, CTPOUTH 00BsicCHeHUe 13 1-2 oruyeckux
11aroB C OMopod Ha 1-2 W3y4yeHHBIX CBOMCTBA (PU3NUECKUX SIBIEHUM,
(pr3UUeCKrX 3aKOHOB W/IX 3aKOHOMEPHOCTEW;

peliaTb pacuéTHble 3ajjauu B 2—-3 [EeUCTBUSA, WCIIONb3yS 3aKOHbI M
dbopmybl, CBsi3bIBalOIIMeE (DU3MUECKHe BeIUUMHBI: Ha OCHOBE aHaau3a
yCJIOBUS 3aJlayM 3alMChbIBaTh KPaTKOe YCJIOBHE, BbISB/IATb HEJOCTAaTOK
JNAHHBIX 71 pelleHusi 3a/laud, BbIOMpaTh 3aKOHBI U  (HOPMYJIBI,
HeoOXoJuMble i1 e€ pelleHds, TPOBOAWUTb PAaCUéThl W CpaBHUBATh
MoJlyyeHHOe 3HaueHue (PU3NYecKOr BeJTMUUHbI C U3BECTHBIMU JJaHHBIMY;
pacrio3HaBaTh TMpo6/ieMbl, KOTOpble MOYKHO pellWTb TIPU TOMOLU
(r3UUeCKMX MeTOZOB, HWCIIO/b3ysl ONKWCAHWe HWCC/Ie[OBaHUS, BBIJE/ISATh
MpoBepsieMOe  TPeAIoI0KeHWe, OLIeHUBaTh [PaBWIBHOCTh MOPSAKa
TIpOBe/|eH1s UCC/IeI0BaHUS, [e/1aTh BIBOJbL;

MPOBOAUTL OMbITHl MO HabOMoOAeHUI0 (U3NUeCKUX SBJIEHUN WU
(r3UUeCKrX CBOWCTB TeJl (KanWIsipHbIe SIBJIeHUS], 3aBUCUMOCTD [JaB/IeHUS
BO3/lyXa OT ero o0béMa, TeMIiepaTyphbl, CKOPOCTH TIPOI[ecca OCThIBAaHHUS U
HarpeBaHuWsl TIpU M3JlyUeHWM OT LiBeTa M3/ayuarolleld (TOrJollarolei)
MOBEPXHOCTH, CKOPOCTb MCHApeHUs] BOJbI OT TeMrepaTypbl XXUAKOCTU U
MJIOL[aZ €€ TIOBEPXHOCTH, »SJIeKTpU3alsi Tel W B3auMO/eHCTBHe
3/IEKTPUYECKUX  3apsiZioB, B3aUMOJEMCTBUE TOCTOSHHBIX MAarHWUTOB,
BU3ya/M3alUsi MarHATHBIX TI0J/Iel TIOCTOSIHHBIX MAarHuTOB, [eWCTBUS
MarHMTHOTO MO/ HAa MPOBOJAHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHura,
CBOMCTBA 3JIEKTPOJBUrarTesisi TOCTOSIHHOTO TOKAa): (hOpPMY/IMpPOBaTh
TIpoBepsieMble TIPeATIONI0XKeH!s], COOMpaTh YCTAHOBKY U3 TIPe/I0KeHHOTO
000py/I0BaHus, OMKCHIBATh X0/ OTbITa U (HOPMYIUPOBAaTh BHIBObI;
BBITIOJIHATH ~ MpsIMble  W3MEpPeHWs  TeMmreparypbl, OTHOCHUTEIbHOU
BJIQ&KHOCTU BO3[yXa, CWIbl TOKAa, HAMNpPSDKeHWs C HCII0Ib30BaHUEM
aHaJIOTOBBIX TIPUOOPOB M JAaTUMKOB (DU3MUECKUX BEIUYNH, CPAaBHUBATh
pe3y/IbTaThl U3MEepPeHH C YUéTOM 3ajaHHOM abCOMFOTHOM ITOTPeITHOCTH;
TIPOBOJUTh UCC/IeJOBaHUE 3aBUCMMOCTH OJHOW (PU3UUYECKOM BEJIMUMHBI OT
JPYrod C  MCIIO/Ib30BaHWEM TMPSIMBIX ~ U3MepeHuld  (3aBUCUMOCTb
CONPOTHB/IEHUSI TIPOBOJHWKA OT €ro [JIMHbI, TUIOL[aJy TIONepeYyHOro



CeueHHsI M yZieJIbHOTO COTIPOTHBI/IEHHS BeIIleCTBa MTPOBOJHUKA, CHJIbI TOKa,
WyIIero uepe3 TMPOBOAHUK, OT HampsDKeHHsST Ha TPOBOJHUKE,
WCC/IefIoBaHUe — TI0C/Ie/IOBaTe/IbHOTO W Tapa/l/ie/IbHOTO — COeUHEeHUH
TIPOBOIHUKOB): TUJIAHUPOBAThb HCC/Ie[JOBaHWe, COOMpaTh YCTAHOBKY U
BBIMTOJIHATh W3MEPEHUsi, Cefys MpeAJoKeHHOMY I1aHy, (UKCHUPOBaTh
pe3y/bTaThl TOJYyYeHHOW 3aBUCMMOCTA B BHUe Tabiui, U rpaduUKoB,
Jle/1aTh BBIBO/IBI 110 pe3y/bTaTaM HCC/Ie/[OBaHMS;

TIPOBOINTh KOCBEHHbIe HW3MepeHWs (U3NUecKuX BenuurH (yZe/bHast
TEIUVIOEMKOCTh ~ BEIL[eCTBa, COMPOTHBJIEHWE TIPOBOJHUKA, pabota U
MOIITHOCTh 3JIEKTPUYECKOTO TOKAa): IJIAHUPOBAaTh W3MepeHHsi, COOMpaTh
9KCTIePUMEHTAbHYIO0 YCTAaHOBKY, C/Ie[ys TpeI0KeHHOW WHCTPYKI[UH, U
BBIUMC/ISTh 3HAUeHHEe Be/TMUNHbI;

cobJtro1aTh TIpaBU/Ia TEXHUKH 0€30I1aCHOCTH TIpU paboTe C 1abopaTOpHBIM
obopyaoBaHHEM;

XapaKTepU30BaTh IPUHIMMBI  JIeHWCTBUS HW3yUYEeHHBIX TIPUOOPOB U
TeXHUYECKUX YCTPOWMCTB C OIOPOM Ha WX OMNucaHus (B TOM YMHCJIe:
CHCTeMa OTOIUIEHWS JIOMOB, THTPOMETp, TapoBasi TypOWHa, amriepMmerp,
BOJILTMETP, CUETUMK 3JIeKTPUUYECKOM JHEPTHH, 3JIeKTPOOCBETUTE/bHBIE
TIprOOpBI, HarpeBaTe/bHbIE IEKTPONPHOOPHI (TIPUMEpHI), 3/IeKTPUUeCKHe
TIpeJOXPaHUTETH, 3JIEKTPOMArHuT, 37IeKTPOIBUraTe/ b IIOCTOSTHHOTO TOKA),
WCTIOMb3ysl 3HAHUS O CBOWCTBAX (PU3MUECKUX SIBIEHUM M HEOOXOJUMBbIe
bu3nyecKre 3aKOHOMEPHOCTHY;

pacIio3HaBaTh TIPOCThIe TEeXHHUECKHe YCTPOMCTBA W H3MepUTesIbHbIe
nmpuboOpbl 10 CXeMaM M CXeMaTHYHbIM pHUCYHKaM (PKUIKOCTHBIN
TEePMOMETp, TEPMOC, TICUXPOMETp, TMTPOMETP, JBWUraTe/lb BHYTPEHHETO
CrOpaHMsl, 37eKTPOCKOI, PEeOCTaT), COCTAB/IATb CXEMbI 37eKTPHUUECKUX
1eriei C Toc/eIoBaTe/TbHBIM M Tapaljie/IbHbIM COeJUHEHUeM 3JIeMeHTOB,
pa3ninyasi yCJIoBHbIe 0603HaUeHUsT 3/IeMEeHTOB 3/IeKTPHUUeCKHUX LieTiel;
NPUBO/UTL  TIPUMepbl  (HAaXOAWUTh  WHGOPMALMI0O O  [pUMepax)
MPAaKTUYECKOTO MCIIO/Ib30BaHUS (DM3WYECKUX 3HAaHUK B TIOBCEJHEBHOMN
KU3HU 715 0becrieueHus: 6e3omacHOCTH Tipy obpaltieHuy ¢ mpubopaMu U
TeXHAYECKUMH YCTPOWMCTBAMH, COXpaHEHHUS 3[J0pPOBbSI W COOJMIO/EHUS
HOPM 3KOJIOTUYEeCKOT'0 TIOBEZIEHUsT B OKPY>KaloIIlel cpe/ie;

OCYIeCTB/IATh TMOUCK HWH(OpPMALMK  (PU3NUECKOTO0 COJep)KaHUsS B
HTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAaHUKM W MYyTEM CpaBHEHHS
JIOTIONTHATENTbHBIX ~ MCTOUYHWUKOB  BBIJENATH  HWHGPOpPMAI[MIO, KOTopas
SIBJISIETCS TIPOTUBOPEUNBOU WJIU MOYKET ObITh HeJJOCTOBEPHOM;
WCTIO/Tb30BaTh TIPU BBITIOJTHEHWU yUueOHBIX 3a[JaHU HayUHO-TIOMYJ/ISIPHYIO
nUTepaTypy  (M3MUEeCKOro  COZEep)KaHMs], CIIPABOUHbIE  MaTepHaJibl,
pecypchbl cetr VIHTepHeT, BafieTb MPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa,
npeobpa3oBaHuyst UHPOPMALUK U3 OZHOM 3HAKOBOM CHCTEMBI B IPYTYIO;



co3/laBaTb COOCTBeHHbIE MUCHMEHHbIE W KpaTKWe YCTHble COOOIeHus,
000011asi  WHGOpPMALMI0O U3 HECKONbKHMX MCTOYHUKOB (DHU3UUECKOTO
cojlepKaHusi, B TOM UHCAe MyOIMUHO TIPe/CTaB/sATh pe3y/bTaThl
TPOEKTHOW WM UCCAe[0BaTeTbCKOU [1eATe/IbHOCTU, TPA 3TOM TPaMOTHO
WCTIO/Tb30BaTh  U3yUeHHBbIM TIOHATUMHBLIM  armapaT Kypca (PU3MKH,
COMPOBOXK/IAaTh BBICTYTJIEHUE Tpe3eHTaLuel;

TIPU  BBITMIOJIHEHUM y4eOHBbIX TPOEKTOB W HCC/AeZoBaHUM (H3MUeCKuX
TIPOLIECCOB  pacripefiefiiTb 00si3aHHOCTU B TPYyIle B COOTBETCTBUU C
MOCTaB/IeHHBIMU 3a/lauaMu, C/Ie[IUTh 3a BBIOJTHEHUEM TJIaHa JIeHCTBUN U
KODpPeKTHpOBaThb €ro, a/leKBaTHO OlleHWBaTb COOCTBEHHBIM BK/IaJ B
JlesITe/IbHOCTh TPYTIIbI, BEICTPAaMBaTh KOMMYHHKATHBHOE B3aUMO/IENCTBYE,
TIPOSIBJISIE TOTOBHOCTD pa3pelaTb KOH(QIUKTHI.

K koHily oOyueHusi B 9 Kj1acce nipejMeTHbIe Pe3y/IbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTpa)kKaTh C(hOPMHUPOBAHHOCTh Y 00YUarOIUXCsl YMEHUI:

WCTIO/Ib30BaTh TIOHSTHS: CHUCTeMa OTCuéTa, MaTepua/JbHas TOUKa,
TPAeKTOpUsl, OTHOCUTETbHOCTb MeXaHWYeCKOTO [IBW)KeHUs, AedopMaliys
(ynipyrasi, mjacTuyeckasi), TpeHUe, LIeHTPOCTPEMUTe/IbHOe YCKOpeHUe,
HEBeCOMOCTh U Teperpy3KHu, L[eHTp TsDKeCTH, abCOMIOTHO TBEp/Oe Tero,
I[eHTP TSDKeCTU TBEPJOrO Tejla, paBHOBeCHe, MeXaHUueckue KosiebaHus U
BO/HBI, 3BYK, UH(PA3BYK U YIAbTPa3BYyK, 3/IEKTPOMarHUTHbIE BOJIHBI,
ITKajia 3JIeKTPOMAarHUTHBIX BOJTH, CBET, O/TM30PYKOCTDb M [JaTbHO30PKOCTD,
CTIeKTPbI UCITyCKaHWs U TIOTJIoleHus], anb(a, 6eTa- ¥ ramma-usnydeHus,
W30TOTIbl, si/lepHasi SHepreTHKa;

pa3nuuyarh siBjieHUs] (paBHOMEpPHOe M HepaBHOMEpHOe TMpsSIMOJIMHeNHoe
JBIDKeHWe, PaBHOYCKOPEHHOe TMPsSIMOJIMHeNHOe [BUKeHHe, CBOOOHOe
naZieHue Tesl, paBHOMEPHOe [IBU)KEeHUe 10 OKPY’>KHOCTH, B3aUMO/IeliCTBUe
Tesl, peakTUBHOe JBIKeHHe, KojebaTe/lbHOe JBIDKeHHe (3aTyxarolfyie U
BBIHYK/IeHHbIe KoJie0aHUsI), pe30HaHC, BOJTHOBOE ABIW)KEHHE, OTpa’KeHHe
3ByKa, MPSMOJIMHEHHOe pachpoCTpaHeHue, OTpakeHue W MpeoMJieHue
CBeTa, MOoJIHOe BHYTpeHHee OTPa)keHHe CBeTa, pas/ioykeHue O6eoro ceera B
CTIeKTP U CJIO)KeHHWe CTeKTpaJbHbIX IIBETOB, JUCIIEPCUS  CBeTa,
eCcTeCcTBeHHasl Pa/IMOaKTUBHOCThb, BO3HUKHOBEHHE JMHENYaToro CrieKkTpa
W3J/ly4eHUs ) 0 OMMCaHKWIO0 UX XapaKTepPHbIX CBOMCTB U Ha OCHOBE OIIbITOB,
JEMOHCTPUPYIOLIUX JJaHHOE (PM3UUeCKoe sIBJIEHUE;

pacrio3HaBaThb TMpOsIB/ieHWe U3Y4YeHHbIX (PU3NUECKUX SIBJAeHUM B
OKpy)KatoilleM Mupe (B TOM uuc/ie (Qu3ndueckue sIBJIeHUS B TMPUPOJIE:
TIPWIKBBI U OTJIMBSI, ABMKeHUe TiylaHeT Co/THeYHOW CUCTeMbl, peaKTUBHOE
[BIJKEHHE JKMBBIX OpPraHU3MOB, BOCIIPUSITHE 3BYKOB JKHBOTHBIMH,
3eMJIeTpsiICeHHe, CelicMMYecKHWe BOJIHBI, ITyHaMM, 3XO, I[BeTa Tel,
OTITHYEeCKHe SIBJIeHHs B TIpUpoje, Guoiornueckoe [eHCTBHE BUAWMOTO,
y/ibTpauoNeToBOr0 W PEHTreHOBCKOTO U3/yueHWl, eCcTeCTBeHHbBIU



PaIMOAaKTUBHBIA (POH, KOCMUUECKHWe JIyuM, paJMOaKTUBHOE U3JyueHue
NIPUPOJHBIX MWHEPAJOB, [JeHCTBHe PpaJM0aKTUBHBIX W3/IyYeHUH Ha
OpraHusM YeJjiOBeKa), MpU 3TOM IepPeBOJUTb MPAKTUYECKYHO 3ajadyy B
yueOHy!0, BbIIeNISSTh CYI[eCTBeHHble CBOWMCTBa (MpU3HAKY) (U3NUECKUX
SIBJICHUM;

OMUCHIBATh U3yUeHHbIE CBOMCTBA Tel U (PU3HUUECKUe SIBIEeHUS], UCTIO/b3Ys
(r3nueckue Be/MUMHBbI (CpeJiHsiS M MrHOBEHHas CKOPOCTb Teja MpHU
HEepPaBHOMEDHOM [IBIJKEHWH, YCKOpPeHHe, MepeMelleHre, MyThb, YIJIOBas
CKOPOCTb, CWJla TpeHusl, Cuja YMpPYroCTH, CWa TSDKeCTH, YCKOpeHue
cBOOOIHOTO TIaZieHUs, BeC Tejla, WMIY/IbC Tejla, HWMITYJbC CHUJIbI,
MexaHhueckass paboTa M MOILJHOCTb, TOTeHI[MaJbHas SHepPrus Tea,
TIOHATOrO HaJ, MOBEPXHOCTBIO 3eMJIM, NOTeHLMa/lbHas SHeprusi CKaTou
TIDY)KMHBI, KUHEeTUuUecKasi SHeprus, TOoJiHasg MeXaHUueckasi SHeprus,
Tepuo, ¥ YacToTa KosebaHuH, JjiHa BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa
TOHA, CKOPOCTb CBETa, MOKa3aTesib MpPeiOMJIeHHsI CPeJibl), P ONHCaHUU
MPaBU/IbHO TPAKTOBaThb (PM3UUECKMM CMBIC/ WCIO/Ib3yeMbIX BeJMUYMH,
o0003HaueHUss W eAWHMIIBI (PU3NUeCKUX BEeIUYWH, HaXOAUTh (HOPMYIIbI,
CBSI3bIBAIOLIME JAaHHYI0 (PU3MUECKYIO0 BEJIMUMHY C [PYTMMH BeJIMUMHAMU,
CTPOUTh I'Pa(pUKy U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETUUMH;
XapaKTepu30BaTb CBOWCTBA Tes, (PU3MYeCKUe SBJeHUs W TMPOLeCChI,
WCTIOJ/Ib3YysT 3aKOH COXpaHEeHWsl SHepryH, 3aKOH BCEMUPHOI'O TSTOTEHUs,
TIPUHLUIT  CYTEpIo3ULIMK  CUI, TIPUHLUIT OTHOCUTeTbHOCTU [ anuines,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsl WUMITY/IbCa, 3aKOHbI OTPaKeHUsl U
TIpeJIOM/IEHUS] CBETAa, 3aKOHbI COXPaHeHUs 3apsij0BOr0 U MaCCOBOT'0 YMCeT
TIpU SiIEPHBIX DPeaklysX, MpU 3TOM [laBaTb CAOBECHYHO (POPMYIUPOBKY
3aKOHA Y 3alMChIBaTh €r0 MaTeMaTUUeCKOe BbIpaXKEHUE;

OOBSICHSTH (pU3HMUeCcKHe MpOoLlecChl U CBOWCTBA Tesl, B TOM UHWC/e U B
KOHTEKCTe CHUTyali MPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbISABIATH
TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3H, CTPOUTh 00bSICHeHUE 13 2—3 JTIOTHYeCKUX
IIIaTOB C OIMOPOM Ha 2—3 M3yuyeHHbIX CBOMCTBa (PU3NUECKUX SIBJIEHWM,
(r3nUeCKMX 3aKOHOB WJIX 3aKOHOMEPHOCTEWH;

peliatb pacyéTHble 3ajaud (OmuparolMecss Ha CUcTeMy W3 2-3
ypaBHEHMI), UCTIO0/b3ys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIIME (PU3HUECKUe
BeJIMUMHBL: HAa OCHOBE aHajM3a YC/IOBMUSI 3aJaud 3aluchbiBaTh KpPaTKOe
yCJIOBUe, BBLISIB/ISITH HeJOCTarole WM U30bITOUHbIe JiaHHble, BbIOMpATh
3aKOHBI U (hOpMYJibl, HEOOXOUMBIe /IS pellieHus], TTPOBOIUThL PaCUéThl U
OLleHUBaThb PEaJIMCTUUHOCTh TIOJIyYeHHOTO0 3HaueHusi (pU3nUecKou
BeJINUUHBI;

pacrio3HaBaTh TMpo6/ieMbl, KOTOpble MOYKHO pellWTb TIPU TOMOLU
(r3UUeCKMX MeTOZOB, HWCIIO/b3ysl ONKWCAHWe HWCC/Ie[OBaHUs, BBIE/SATh
ripoBepsieMoe  TIpe/INO/I0’KeHrWe, OLleHUBaTh TMPaBWIbHOCTb — TOps/iKa



TIpOBe/IeHUs]  UCC/Ie/loBaHusl, [Jle/laTb  BbIBOJbl, UWHTepIIPETUPOBAThH
pe3yJibTaThl HAabJTIOJeHUI U OTIBITOB;

MPOBOAUTL OMbITHl MO HabOMOAeHUI0 (U3NUeCKUX SBJIEHUN WU
(r3nUeCcKuX CBOWUCTB Tes (M3yueHre BTOPOro 3akoHa HbrOTOHa, 3aKOHa
COXpaHeHHs1 SHepruM, 3aBHUCUMOCTh Tiepruofia KosjebaHu TIPY>XMHHOTO
MasiTHUKa OT MacChl TPy3a U JKECTKOCTU MPY>KUHBbI U HE3aBUCUMOCTb OT
aMIIUTY /bl MasbIX Kojie0aHWM, TIPSIMOJIMHeHOe paclipoCcTpaHeHue CBeTa,
passio’keHue 0esioro cBeta B CTEKTP, W3yueHHe CBOWCTB U300pakeHHs B
TIJIOCKOM 3epKajie YU CBOWCTB M300pakeHUsi TipegMeTa B cobuparoiieit
nuH3e, Hab/rofieHre CIUIOLIHBIX W JIMHeMuaThiX CTMEeKTPOB U3/1ydeHus):
CaMOCTOSITeJILHO ~ COOMpaTh yCTaHOBKY U3 HW30bITOYHOro Habopa
o0opyJoBaHUsl, OIMWCHIBAaTH  XOJ, ONbITA U €ro  pe3yJbTaThl,
(¢hopMyMpOoBaTh BHIBO/IbI;

TIPOBOIUTL TIPY HEOOXOAUMOCTH CEPUI0 TIPSIMBIX H3MepeHUH, orpefeisis
cpefHee 3HaueHWe U3MepseMOW BeJIUuMHbl ((DOKyCHOe pacCTOsIHHE
cobupatomiedd MH3bI), 00OCHOBBIBaTH BBIOOp crocoba U3MepeHUs
(M3MepuTENBHOTO ITpHOOpa);

MPOBOJUTh UCC/IeJOBaHME 3aBUCHMOCTEN (PU3NYECKHUX BEJUUMH C
WCTO/Tb30BaHNeM TPSMbIX H3MepeHUil (3aBUCUMOCTb TIYTH OT BpeMeHHU
TpY PaBHOYCKOPEHHOM [IBIKeHUU 0e3 HadaabHOW CKOpPOCTH, Tieprojia
KonebaHUIT MaTeMaTHUeCKOro MasTHWKa OT JJIMHbI HUTH, 3aBUCUMOCTH
yrja OTpakKeHusi CBeTa OT yrja MaZieHus M yrja MnpejioM/IeHUs OT yrjia
nafleHysi): T[JIaHUPOBaTh HCC/e/JoBaHUe, CaMOCTOSATeTbHO COOUpaTh
YCTaHOBKY, (PUKCHMPOBaTh pe3y/bTaTbl IIOJIyYeHHOW 3aBUCHUMOCTH
bu3nUecKUx BeMMUWH B BHUAe TabmMil ¥ TpadUKOB, [e/laTh BBIBOABI T10
pe3yJsbTaTaM UCC/Ie[JOBaHUS;

TIPOBOJUTL KOCBEHHble H3MepeHusi (GU3NUeCKUX BeJWUYUH (CpefHsis
CKOPOCTb M YCKOpEeHHWe Tejla TIpA PaBHOYCKOPEHHOM JIBW)KEHUH,
yCcKopeHHe CBOOOAHOTO TMajieHusi, >KECTKOCTh TIPYKUHBI, K03(hdUileHT
TPeHHUs CKOJIbKeHHWsl, MexXaHuueckas paboTa W MOIIHOCThb, yacToTa U
nepuof;, KosnebaHWM MaTeMaTHYeCcKOro W TPY>KUHHOTO MasiTHUKOB,
ONTHYeCcKass CWia coOuparoljeli JIMH3bI, paZiM0aKTHUBHBIM  (oH):
TJIAaHUPOBAaTh M3MepeHHusi, CoOOUpaTh 3KCTIepUMEeHTAa/IbHYI0 YCTAaHOBKY U
BBITIOJIHATb M3MepeHusl, Cyiefys MpeAJioKeHHOW WHCTPYKLUM, BBIYUC/ISATH
3HaueHVe BeJIMYMHBI U aHA/IM3UPOBATh MOJyUYeHHbIE Pe3yJ/IbTaThl C YYETOM
3a/JaHHOM MOTrPeLHOCTH U3MepeHuH;

cobJtro1aTh TIpaBU/Ia TEXHUKH 0€30I1aCHOCTH TIpU paboTe C 1abopaTOpHBIM
obopyaoBaHHEM;

pa3MyaTb OCHOBHbIE TIPU3HAKKM M3YYEHHBIX (U3NUECKUX MOZeJIen:
MaTepHua/ibHasi TOYKa, abCO/IFOTHO TBEPJOe Tes0, TOUYeUHBbI HCTOUHUK



CBeTa, JIyd, TOHKas JIMH3a, IJlaHeTapHas MoOjie/lb aToMa, HYK/IOHHas
MO/ie/lb aTOMHOTO 51/1pa;

XapaKTepu30BaThb TIPUHIUIIBI  JIeCTBUS  U3yUeHHbIX TPUOOpPOB U
TeXHUYECKUX YCTPOWCTB C OMOPOM HAa WX OMUCaHUs (B TOM YMCIIE:
CTIUJOMETpP, [JaTUHMKMU T10/I0)KEeHHUsI, PacCTOSIHUSI M YCKOpPeHMs, pakeTa,
9X0JI0T, OUKM, TMepUCKOIl, (oToarmapar, ONTHYECKHWe CBeTOBO/bI,
CMeKTPOCKOM, [J03UMeTp, Kamepa BunabcoHa), WCMOO/B3ys 3HAHUS O
CBOMCTBaX (PU3HMUECKUX sBAeHUA U HeobxoguMmble  GhHU3NUECKHe
3aKOHOMEPHOCTH;

WCTI0/Tb30BaTh CXeMbl U CXeMaTUUHble PUCYHKU U3yUeHHBIX TeXHUUeCKUX
YCTPOMNCTB, W3MEPUTE/IbHbIX TPUOOPOB M TEXHOJOTHYECKUX IPOIecCoB
TIPU  pellleHUH yueOHO-TIPAKTUUeCKUX 3a/layu, ONTUUeCKHe CXeMbI s
TIOCTPOEHUS N300pa’KeHU B TVIOCKOM 3epKasie U cobuparoleii TMH3e;
MPUBOJUTL  MpuUMepbl  (HaXoAuUTb  HH(OpPMAI[MI0 O  [pUMepax)
MPaKTUYeCKOr0 MCIO/Ib30BaHUSl (PU3NUECKHX 3HaHWKW B TIOBCEJHEBHOM
YKU3HU 711 0becrieueHust 6e301acHOCTH TIpU obpaltieHuy ¢ TipubopaMu 1
TeXHUUYECKUMH YCTPONCTBAaMM, COXpaHEHUs 370pOBbsS U COOMIOAEHHS
HOPM 3KO0JIOTHUeCKOT0 TI0Be/leHUs] B OKpY>Katollel cpeJe;

OCYILeCTB/ISAITH MOUCK UHGOpMalui (U3MUECKOr0 COZIep)KaHUsl B
WHTepHeTe, CaMOCTOATE/BHO (POPMYIUPYSI MOUCKOBBIM 3alpOC, HAXOAUTh
MyTH OTpe/ie/ieHUs1 JOCTOBEPHOCTH MOJIyuyeHHON MH(OpMaliuM Ha OCHOBe
VMEIOIUXCSl 3HaHUH U [IOTIOJIHUTE/IbHBIX HCTOUHUKOB;

WICTI0/1b30BaTh TPH BBITIOTHEHUM yueOHBIX 3alaHUM HayUHO-TIOMYJ/IIPHYHO
nuTepaTypy  (pUM3UYecKOro COJEp’KaHWs, CIpaBOUHble MaTepuasbl,
pecypchl ceTu MIHTepHeT, B/aJleTb NMpUéMaMi KOHCTIeKTUPOBaHHsI TEKCTa,
ripeoOpa3oBaHys MH(pOPMAaIUK U3 OZHOU 3HAKOBOM CHUCTEMBI B [IPYTYIO;
co3/laBaThb COOCTBeHHbIe MMChMEHHbIE M YCTHbIe COOOIIeHHSI Ha OCHOBE
VH(OpMAaIMM W3 HEeCKOJbKUX WCTOUHUKOB (DHU3MUECKOTO COJEeprKaHUs,
yOJIMYHO TIPe/[CTaB/ISATh Pe3y/IbTaThl MPOEKTHON W UCC/IeZ0BaTe/IbCKOM
JleATeJIbHOCTU, TIPpM  3TOM TIpPaMOTHO  WCMOJIb30BaTb  W3YyuYeHHbIN
MOHATUUHBIM arrmapaT KM3ydyaemMoro pasjfiesla (PU3WKA U COMPOBOXKJATh
BBICTYIIJIEHWE TIpe3eHTaljier C yuéToM ocobeHHOCTel ayAuTOpuu
CBEpPCTHUKOB.



