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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs COCTABIICHA HA
OCHOBE TMOJIOXKCHMI M TpeOOBaHMI K pe3yibTaTaM OCBOCHHMsS Ha 0a30BOM YpOBHE
OCHOBHOIW 00pazoBarenbHOIl mporpammsl, npeactaBieHHbx B PI'OC OO0, a Takxke c
yaétoM (enepanbHOU paboueit mporpamMmbl BocnuTanus u KoHmenmuu mpernogaBaHus
yueOHoTro nipenMera «Du3nkay.

Copeprkanue nporpaMMbl 0 (pU3KUKE HANpPaBIEHO HA (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW TPAMOTHOCTH OOYy4YalOIIMXCSI W OpraHu3aldi0 HU3ydyeHus (QU3MKU Ha
JeSITEIbBHOCTHONM OcHOBe. B mporpamme mno (u3MKe YYUTHIBAIOTCS BO3MOKHOCTH
yueOHOro mnpeamera B peanusanuu TpeboBanuii OPI'OC OOO K mniIaHUPYEeMbIM
JUYHOCTHBIM M METaNpeIMETHBIM pe3yjbTaTaM OOYy4YEeHHS, a TaKKe MEXKIPEIMETHBIC
CBS3M €CTECTBEHHO-HAyUYHBIX Y4Y€OHBIX IPEAMETOB Ha YPOBHE OCHOBHOI'O OOUIETO
00pa3oBaHUs.

[Iporpamma no (u3uke ycTaHaBIMBAET pacHpeleseHue yd4eOHOro marepuana Io
rogam oOydeHus (1o Kjaccam), peajiaraeT MPUMEPHYIO MOCIEI0BAaTEIbHOCTh U3YUEHUS
TE€M, OCHOBAaHHYIO Ha JIOTMKE PAa3BUTHS MPEAMETHOTO COACPKAHMS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUYarOIIMXCA.

[Iporpamma no ¢usuke pazpaboTaHa C MENbIO OKa3aHUSI METOAUYECKOM MOMOIIN
YUHTEIIO B CO3/IaHUH padoyell MporpaMmbl 10 y4EOHOMY IIPEIMETY.

®dusuka SBISETCI CHUCTEMOOOPA3YIOIUM JUISI €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, MOCKOJIbKY (PM3MUYECKHUE 3aKOHBI JIeKAT B OCHOBE IPOLECCOB U SIBJICHUIA,
U3y4aeMbIX XHMHEH, Ouoyiorueil, acTpoHoMued M (Quanyeckod reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEJOCTABISIET Hauboyee SICHbIC
oOpa3ipl MPUMEHEHHUsS HAay4YHOTO METOoAa IO03HaHUs, TO €CTh CIOoco0a MOIydeHUS
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Omna W3 TIAaBHBIX 3anad  (U3WYecKoro oOpa3oBaHUs B CTPYKType OOIIEro
00pa3zoBaHMs COCTOUT B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON rPaMOTHOCTH U UHTEpECca
K HayKe y 00y4YaroImxcs.

N3yuenne ¢u3uku Ha 0a30BOM YPOBHE NpPEIIOJIaraeT OBJIAJICHHE CIEAYIOIIMMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAy4YHYIO IPAMOTHOCTH:!

e HAyYHOOOBSCHSTBHSBIICHHUS;

e OLICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO HCCIIEIOBAHUS;

e HHTEPIPETUPOBATH JAHHBIE M MCIOJb30BATh HAay4HbIE JOKA3aTEIbCTBA
JUTSI TIOJYYEHUS BBIBOJOB.

[enn n3ydenus: GU3NKKA HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMS OMPECICHbI
B Konuenuuu mnpenogaBanus ydyeOHoro mnpeamera «@Pusnka» B 00pa30BaTeIbHBIX
OpraHu3anusax Poccutickon Oenepanun, peanu3yommx OCHOBHBIE
oOmreoOpa3oBarenbHble MPOrpaMMbl, YTBEpKAECHHON pemieHneMm Kosuieruu



MunuctepcTBa npocsernienus: Poccuiickoit @eneparuu (mpotokod ot 3 aexadpst 2019 r.
No [1K-4BH).

Heanuzyyenusspusuku:

e TMpUOOpETEeHHE MHTEpeca M CTPEMIICHHS O0YyYaloluXcsi K HayYHOMY HM3y4YEHUIO
IPUPOBI, Pa3BUTHE UX UHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUN O HAyYHOM METOJAE MO3HaHUS U (OPMHUPOBAHUE
HCCJIEIOBATENIHCKOTO OTHOIICHHUS K OKPY/KAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAy4YHOTO MHPOBO33PEHMS KaK pe3yJibTaTa HM3yYEHUs OCHOB
CTPOCHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3UKU;

e (opmupoBaHHE TPEACTABICHUN O POIM (PUIUKH ISl Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

e pa3BUTHE MPEACTABICHUI O BO3MOXHBIX cdepax Oymayuiel npodeccuoHanbHON
JeSITeIbHOCTH, CBSI3aHHOU ¢ (PU3UKOM, MMOJArOTOBKA K JIajbHEHIIIEeMYy O0yUYEeHHIO B
ATOM HAIpPaBIICHUU.

JocTuxeHnue 3TUX 1enaed MporpaMmbl 1Mo (U3MKE HA YpPOBHE OCHOBHOTO OOIIETO

00pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIICAYIOMMNX 3a1a4:

e IpHOOpETEHHE 3HAHMM O JUCKPETHOM CTPOEHHMM BELIECTBA, O MEXAaHUYECKHX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpUOOpEeTEeHHE YMEHUH OIUCHIBaTh U OOBACHATh (PU3NYECKHUE SIBICHUS C
MCIIOJIb30BaHUEM TIOJyYCHHBIX 3HAHU;

e OCBOCHHE METOJIOB PEIICHUS MPOCTEUITNX PACUETHBIX 3a/1ad C MCTOJIb30BAaHUEM
bu3nUecKuX MoIeNiel, TBOPUECKUX U IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHHMI HAONIOaTh MPHUPOIHBIC SBJICHUS U BBIIOJHITH OIBITHI,
nabopatopHble  pabOTBl M JKCIEPUMEHTAJbHbIE  HUCCIEJOBAaHUS  C
MCIIOJIb30BaHNEM U3MEPHUTEIHHBIX PUOOPOB;

e OCBOEHHME TpUEMOB paboOThl ¢ uUH(MOpManuend (U3NYECKOTO COAEpKaHUS,
BKJIFOYasi WH(POPMAIMIO O COBPEMEHHBIX JOCTIKCHHSX (PU3UKH, aHAIU3 W
KPUTHUYECKOE OlICHUBaHUE MHPOPMAIIHH;

e 3HAKOMCTBO €O cdepamu TpoecCUOHATLHON JEATeIbHOCTH, CBS3aHHBIMU C
(GU3NKON, M COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSIX
(bu3HUecKoi HayKU.

Ha wusyuenue ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
obpaszoBanus otBoauTcs 238 wacoB: B 7 kiacce — 68 uvacoB (2 waca B Hemeno), B 8
Kiacce — 68 yacoB (2 yaca B Henenio), B 9 kiacce — 102 yaca (3 yaca B HeZelo).

[Ipennaraemsliii B mporpamme 1o (usuke nepeyeHs 1adopaTopHbIX pabOT U OMBITOB
HOCUT PEKOMEHIATENIbHBIA  XapakTep, y4YWTeldb JejaeT BHIOOP  MPOBEICHUS
7abopaTopHbIX pabOT W OMBITOB C YyY€TOM WHIAWMBUIYAIBbHBIX OCOOCHHOCTEH
oOyJaromuxcsi, CIMUCKAa OJKCIEPUMEHTAJIbHBIX 3aJaHdl, TpeiaraéMblX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 1o (hr3HKe.



COJAEPXAHME OBYUYEHUA

7 KIIACC
Pa3znen 1. ®u3nka u eé posib B NO3HAHUM OKPYKaIOLIEro Mupa.
®uszuka — Hayka O npupone. SBienus npuponsl. DHU3NYECKUE SBICHUA:

MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.
®uznueckue BennuuHbl. M3Mepenue ¢puznueckux BelnuuH. Ouzndyeckue npuoopsl.
[TorpemHocTs M3MepeHnid. MexyHapOoIHasl CUCTEMA €AUHULL.

Kak ¢usuka m npyrue ecrecTBEHHbIE HAyKu M3y4daloT Tpupoay. EcrecTBeHHO-
Hay4YHBI METOJ MO3HAHUS: HAOJIIOJeHNE, TOCTAHOBKAa HAYYHOTO BOIPOCA, BBIJBHKCHUE
TUIIOTE3, DKCIEPUMEHT IO MPOBEPKE THUIOTE3, OOBSICHEHHWE HAOIIOAAEMOIO SIBJICHUSI.
Onucanneu3n4ecKuXsIBICHUN C TOMOIIBIOMO/IENEH.

Jlemoncmpayuu.

1. MexaHu4ecKkue, TEIIOBbIC, JNIEKTPUUYECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usuyeckue MNpubOpPHl U TMpoleaypa MNPsSMbIX H3MEPEHUN aHAIOTOBBIM U

U(POBBIM MPUOOPOM.

Jlabopamopnviepabomuol u onvimeul.

1. OmnpenesieHHE IEHBI JEJIEHUS KBl U3MEPUTEIIBHOTO MpUdopa.

2. H3mepeHuepaccTosHUM.

3. M3mepenue o0bEMaA )KUKOCTU U TBEPIOTO TeEA.

4. OnpeneneHuepa3MepOBMaIbIXTEIL.

5. M3Mepenue Ttemmneparypbl NpU MOMOIIU KUJIKOCTHOTO TEPMOMETPA U JaTUYHUKA

TEeMIIEpaTyphl.
6. IIpoBeneHune uccnea0BaHus MO MPOBEPKE TMIOTE3bl: TATBHOCTD MOJIETA [IAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIBIIE BHICOTA TyCKa.

Paznen 2. [lepBoHayaibHbIE CBe/IEHUSI 0 CTPOEHHH BelllecTBA.

CtpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mmepbl. ONBITHI, TOKA3bIBAOIINE
JTMCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxeHne yactull BemecTBa. CBA3b CKOPOCTH IBMKEHUSI YACTHI] C TEMIIEPATYPOH.
BpoynoBckoe aBuxenue, nuddysus. BzaumoeicTBrue YacTUIl BEIIECTBA: TPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHUE Ta30B, >XUAKOCTEH U TBEPIBIX
(KpucTammuyecknx) TeJl. B3auMoCBsI3b MeEXIy CBOWCTBAMHM BEILECTB B Pa3HbBIX
arperaTHbpIX COCTOSHUAX M HMX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. HaGmronenneOpoyHOBCKOTOIBUKEHUS.

2. Ha6monenuenuddysuu.

3. HaGmionenue sBieHmid, OOBICHSIIOMMUXCS MPUTSIKEHUEM WM OTTAIKUBAHUEM

YacTUL BEIIECTBA.



Jlabopamopnuwviepabomuol u onvimeul.

1. OreHka 1uaMeTpa aToMa METOJIOM PsJIOB (€ UCTob30BaHUEM (oTorpaduii).

2. OnbIThI 110 HAOJIOJIEHUIO TETJIOBOTO PACHIUPEHHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO TEHCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pasznen 3. /IBu:keHue u B3auMo/ieiicTBHe TeJl.

Mexannueckoe JBr>xeHue. PaBHOMepHOE U HEpaBHOMEpHOE JiBHKeHUE. CKOPOCTb.

CpenHsisi CKOPpOCTh IPU HEPABHOMEPHOM JBUKEHHUU. Pacy€T myTu U BpeMEHHU JIBUKEHUS.

SIBneHne nHEpIUU. 3aKOH MHEpLKU. B3anmoneicTBre Tel Kak MPUYMHA U3MEHEHUS
CKOpPOCTH JBWXEHHUs Tell. Macca kak mepa MHEPTHOCTH Tena. [IMoTHOCTH BemiecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIC 00bEMa BEIECTBA.

Cuita Kak XapakTepUCTUKa B3auMojiercTBusa Tena. Cuia ynpyroctd u 3akoH ['yka.
N3mepeHure cuiibl ¢ TOMONIBI0 TMHAMOMETpA. SBIeHUE TATOTEHUS U cuiia TshkecTu. Cua
TSOKECTH Ha Ipyrux miaHerax. Bec tema. HeBecomocTs. CrioxkeHue CUil, HAlTpaBJICHHBIX
no ofHoil mnpsmoiu. PaBHoxeilcTByromas cui. Cuna TpeHus. TpeHue CKONbKEHUS U
TpeHue Mmokosi. TpeHue B IpupoJie U TEXHUKE.

Jlemoncmpayuu.

Hab6nroneHnemexaHn4eckoroABUKEHUSTENA.
N3MepeHneckopoCTUIPSIMOIMHENTHOTOIBHKECHUSL.
HaOntonenuesBlIeHUSIMHEPIIUH.

1
2
3
4. HaOmoneHne n3aMeHeHUs! CKOPOCTH MPU B3aUMOJICHCTBUH TEN.
5. CpaBHEHHE Macc 110 B3aUMOJECHCTBHIO TEJI.
6. Cl0XeHue CWII, HalIPABJICHHBIX 10 OJTHOM MPSIMOM.
Jlabopamopnviepabomuol u onvimeul.
1. OrmpeneneHre CKOPOCTH PAaBHOMEPHOIO JBWKEHUS (IIApUKAa B JKUJIKOCTH,
MOJIETHU JIEKTPUUECKOT0 aBTOMOOWIIS M Tak Jajee).

2. OmpeneneHre cpeaHel CKOPOCTH CKOJIbKEHUs Opycka WM MIapuKa Mo
HAKJIOHHOU IIJIOCKOCTH.
OnpeneneHnernIoTHOCTUTBEPAOTOTENA.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb  pacTskeHus  (nedopmariin)
MPY>KUHBI OT NPUIIOKEHHON CHUIIBI.

5. OmnbIThI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI TPEHHUSI CKOJBKEHHS OT Beca
Tea U XapakTepa COIPUKACAIOIIMNXCS TOBEPXHOCTEN.

Paznen 4. /laBiieHue TBEPABIX TeJl, ) KUAKOCTEN U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHHWS W YyBEJNIMYEHHMs JaBiieHus. JlaBieHue rasa.
3aBUCHMMOCTH AaBJeHUs Tra3a oT o0bEMa, Temneparypsl. [lepenava nasienust TBEpABIMU
TelamMH, SKHIKOCTAMM M ra3amu. 3akoH Ilackams. [IHeBMaTMyeckue MallvHBI.
3aBUCHUMOCTh JIaBJICHUS JKUIKOCTH OT TIyOuHbl. ['mMiapocraTuueckuili mapasokxc.
CooOmaromuecs cocynbl. ['uapaBinueckie MEXaHU3MBI.

AtMmochepa 3emum u arMmochepHoe naaBinenue. [IpuyumHBI  CylIEeCTBOBaHUSA
BO3AyIIHOM 00070uku 3emin. OnbiT Toppuueninu. MsMepenne arMmochepHOTo AaBICHUS.



3aBUCHUMOCTh aTMOC(EPHOTO JaBJICHHS OT BBICOTHI HaJl ypoBHeM Mops. [Ipubopsr s
U3MepeHHs aTMOC(HEPHOTO JaBJICHUS.
JleificTBUE KUAKOCTH M Tra3a Ha NOrpyXEHHOE B HHUX Teso. BrlTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanueren. Bo3agyxoraBanue.
JHemoncmpayuu.

o A W N

~

3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenada naBiaeHUs )KUIKOCTBIO U Fa30M.

Coo0uiaromuecscocysl.

I'mapaBnnueckuinpecc.

[IposBnenueaeiicTBUIaTMOCHEPHOTOaBICHHUS.

3aBHCHMOCTh BBITAJKHBAIONIEH CHIIBI OT 00BbEMA MOTPYKEHHOM YacTH Tejla U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIIKMBAIOIIECH CUJIBI BECY BBITECCHEHHOU KUIKOCTH.

YcnoBue I1aBaHus Tell: IJIABAHUE WUIIU IIOTPYKEHUE TEIl B 3aBUCUMOCTH OT
COOTHOILIEHM TUIOTHOCTEH TEJIa U KUIKOCTH.

Jlabopamopnviepabomuol u onvimul.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT o0bEMa MOrpyXEHHOM B
YKAJKOCTb YaCTH Tela.

OmnpeneneHue BBITAIKUBAKOUIEH CUIIBI, JEHCTBYIOLIEH HA TEJO, MOIPYKEHHOE B
KUJKOCTbD.

IIpoBepka HE3aBUCHMOCTH BBITAIKMBAIOLIECH CHJIBI, JEHUCTBYIOIIEH Ha TEJNO B
XKHUIKOCTH, OT MacChl Tena.

OneITBl,  JEMOHCTPUPYIOIIME  3aBHCHUMOCTh  BBITAJIKUBAIOIIEH  CHJIBI,
JIEUCTBYIONIEH Ha TEJO B KHUIAKOCTH, OT 00BEMa MOTPYKEHHOW B KHAKOCTD
YaCTH TEJA ¥ OT IUIOTHOCTHU KUJIKOCTH.

KoncTpynpoBanne apeoMeTpa Wiy KOHCTPYUPOBAHUE JIOAKUA U ONPEAEIECHUE €€
rpy30H0ABEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTDH. JHEPIHSsI.

Mexanuueckasi pabota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: phIuar, OJ0K, HaKJIOHHAS IJIOCKOCTh. [IpaBuio paBHOBecHs
peruara. [lpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY. «30J0TO€ TMPaBUIIO»
mexanuku. KITJ[ mpocteix Mmexanu3moB. [IpocTeie MEXaHNU3MBI B OBITY M TEXHUKE.

Mexanundeckas sHeprusi. Kunernueckas u noreHuunaibHas sHeprus. [IpeBpamenue
OJHOTO BUJa MEXAHUYECKOMN YHEPTUU B JPYTOM. 3aKOHCOXPAHCHUSIHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. [TpuMephIIpOCTHIXMEXAHU3MOB.

Jlabopamopnuviepabomuol u onvimeul.

1.

2.

OmnpeneneHue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBMKEHUU TeJIa 10
TOPU30HTAIBHON MTOBEPXHOCTH.
HccnenoBanueycioBuiipaBHOBECUpbIUATa.



3. Hsmepenue KII/] HaKIIOHHOWIUIOCKOCTH.
4. H3ydeHue 3aKkOHA COXPAHEHUsI MEXaHUYECKOM JHEPTHH.

8 KUIIACC

Pa3nen 6. TensioBble siBjIeHHS.

OCHOBHBIE MOJOKEHUSI MOJEKYISPHO--KUHETUUECKON TEOPUU CTPOCHUS BEIIECTBA.
Macca u pasmepsl aroMOB U MOJEKyJd. ONBITh, MOATBEPKIAIONIME OCHOBHBIE
MOJIOYKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHUHU.

Mopenun  TBEPIOro, IKUAKOIO MW ra3000pa3HOrO0  COCTOSHMMA  BEIIECTBA.
Kpucrannmueckue u amopgusie Tena. OObSICHEHHE CBOWMCTB Ta30B, XUAKOCTEH U
TBEPABIX TEJ HA OCHOBE MOJOKEHUN MOJIEKYJISIPHO--KUHETHYECKON Teopur. CMauynBaHue
Y KaWJUISIPHBIC SIBJICHUA. TEeII0OBOE pacIMpEeHUE U CKATHUE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBH)KEHHUSI YACTHII.
Buytpennsis sHeprus. CriocoObl U3MEHEHUsI BHYTPEHHEH JHEpruu: Teruvionepenada u
coBepuieHne paboTel. Buawsl Temomnepenaud:  TEIIONPOBOJHOCTb, KOHBEKIIMS,
W3IIyYEHUE.

KonuuectBo TemnoThl. YjenbHas TEIIOEMKOCTh BelIecTBa. TermaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OarnaHca. [lmaBnenuwe u oTBepjeBaHUE
KPUCTAJUIMUYECKUX BEIIECTB. YJenbHas TemioTa IulaBieHus. [lapooOpasoBanue u
koHaeHcanusa. Mcnapenue. Kumnenwe. VYjaenpHas  Temiora  mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT aTMOC(EPHOTO JAaBICHUS.

BrnaxxnocTh Bo3myxa.

DHeprus TOIUIMBA. Y JebHas TEIUIOTa CTOPAHUS.

[Tpuniunel padotsl TeruioBbix apurareneit KIIJ[ teroBoro npurarens. TemioBbie
JIBUTATEIN U 3alIMTA OKPYKAIOIIEH CPEbI.

3aK0OH COXpaHEHUS U MPEBPAIICHUS SHEPTUHU B TEIJIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

1. HaGmronenneOpoyHOBCKOTOIBUKEHUS.

2. Ha6monenuenuddysuu.

3. HaOmronenue siBineHU CMauyuBaHUS M KalTWJUJIIPHBIX SBICHUM.

4. HaOmo1eHUeTerI0BOrOpacliupeHUsI TEN.

5. V3MeHeHue paBieHHWs raza MNpU HM3MEHEHWH OOBEMAa M HArpeBaHUU WA

OXJIAXKJICHUH.

6. llpaBunansmepeHusTeMnepaTypsbl.

7. BunsiTenmonepenayu.

8. OXJaXXJICHUETPUCOBEPIICHUUPAOOTHI.

9. HarpeBanue npu coBepiiieHur padOThl BHEITHUMH CUJIAMHU.

10. CpaBHEHHETEIIIOEMKOCTEUPA3IMUHBIXBEIIIECTB.

11. HaGmronenuexkuneHus.

12. HaGmtonenne mocTossHCTBA TEMIIEpaTyphl MTPH IIABIICHUH.



13. MogenuTEIIOBLIX ABUTATEIECH.

Jlabopamopnviepadomel u onvimeot.

1. OnbIThI IO OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJISIPHOTO IPUTSHKCHHUSL.

2. OnpITHI IO BRIPAIIMBAHUIO KPUCTAJUIIOB IOBAPEHHOM COJIM WM caxapa.

3. OmpITH IO HAOIOEHUIO TETUIOBOTO PACIITUPEHHUSI Ta30B, )KUIKOCTCH W TBEPIBIX

TEI.
4. OmpeneneHue AaBJICHUS BO3yXa B 0ajUIOHE MITIPUIIA.
OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh JIABJICHUS BO3AyXa OT €ro 00béma u
HarpeBaHus WIH OXJIaXKICHUS.

6. IIpoBepka rumnores3sl JMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJKOCTH B
TEPMOMETPHUUECKON TPYOKE OT TEMIIEPATYPHI.

7. HaOmionenue wW3MeHEHUsT BHYTpPEHHEH ODHEpruum Teina B pe3ylibTare
TerIonepeau U padoThl BHEITHUX CHUJI.

8. HccrnenoBanue siBJICHHS TEIIOOOMEHA MPU CMEUIMBAHUU XOJIOAHOM M TOpSYEi
BO/IBL.

9. OmpepneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MpU TEIJIOOOMEHE C
HarpeTbIM METAJUINYECKUM [UIUHIPOM.

10. OnpeneseHney1eIbHOUTEINIOEMKOCTUBEILIECTBA.

11. MccnenoBanuenpoieccancnapeHus.

12. OnpeneIeHNe0OTHOCUTENBHOMBIAXKHOCTUBO3AYXA.

13. OnpeneneHne yAeabHOM TEIUIOTHI MIABICHUS JIbJA.

Pa3nen 7. DilekTpuYecKre 1 MATHUTHBIE SIBJICHUS.

Onektpuzanmsi Teia. JBa poaa aneKkTpudeckux 3apsAnoB.  B3auMmopaeinicTBhe
3apspKeHHBIX Ted. 3akoH KyrnoHa (3aBUCHUMOCTH CHUJIbI B3aUMOJICUCTBUS 3apSKEHHBIX TEI
OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUS MEXTY TEJIaMu).

Onektpuueckoe mojne. Hanpsok€HHOCTh — anekTpuueckoro mnonis.  [IpuHinun
CYTIEPIIO3UIINH DJIEKTPUIECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »siekTpuyeckux 3aps/ioB. ODJIEMEHTApPHBIA AJIEKTPUUYECKUN  3apsi.
Crpoenne aroma. IIpoBOIHMKM M IUANEKTPUKHU. 3aKOH COXPAHEHUs JJIEKTPUYECKOTO
3apsna.

DNEeKTPUYECKUNA TOK. Y CJIOBUS CYLIECTBOBAHUS JIEKTPUUYECKOr0 TOKa. MICTOUHMKHN
MOCTOSIHHOTO  TOKa. JIeHCTBUS BJIEKTPUYECKOTO TOKa (TEIIOBOE, XHUMHYECKOE,
MarHuTHOE). DJIEKTPUYECKUM TOK B )KHIKOCTSX U Ta3ax.

Dnektpuueckas uenb. Cuia Toka. DJIEKTpuueckoe HamnpsbkeHue. CONpoTHUBIIECHUE
MPOBOJIHUKA. Y JAEIbHOE COMPOTHUBJIICHHUE BellecTBA. 3akoH Owma sl ydyacTKa ILEMHu.
ITocnenoBaTenbHOE U apaUIEIbHOE COCTUHEHNE IPOBOJHUKOB.

PaGoTa 1 MOIITHOCTH MIEKTpUYECKOTO ToKa. 3akoH J[xoyns—JIenma. DnexTpudeckue
LIETIH U MOTPEOUTENH IEKTPUUYECKOM dSHepruu B ObITy. KopoTkoe 3aMbIkaHueE.

ITocTtosiHHBIE MarHuThl. B3anMOIEWCTBHUE NOCTOSIHHBIX MArHUTOB. MarHuTHoe
nojie. MarHuTHoe MoJjie 3eMJIM M €ro 3HaueHue Il >ku3Hu Ha 3emiie. OnbIT Dpcerena.



MarsuTHoe I0Je QJICKTPUYICCKOI'O TOKa. HpI/IMeHeHI/Ie QJICKTPOMArouTOB B TCXHHKEC.
I[eﬁCTBHe MAarovuTHOIO 1oJis1 Ha NPOBOAHHUK C TOKOM. QHGKTpOI[BI/IFaTeJ'IB IIOCTOAHHOI'O

TOKa.

Hcnonp3oBaHue BJIGKTpOI[BI/II‘aTGJ'ICﬁ B TCXHHUYCCKHX YCTPOfICTBaX N Ha

TpaHCIOPTE.
Oneitel ®Dapaness. SBneHue smeKTpoMarHUTHOW WHAYKIUU. [lpaBuno Jlenna.
OnektporerepaTop. CrocoObl MOTYUYEHUS INEKTPUUECKON IHEPTHH. DIEKTPOCTAHIIUN HA
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUU.
Jlemoncmpayuu.
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25.

DNeKTpU3ausaTEeN.

JIBa pojia AIEKTPUUYECKUX 3apsA0B U B3aUMOICHCTBUE 3apsKEHHBIX TEI.
Y CTpONCTBO U IEUCTBUEIIIEKTPOCKONA.
DIIEKTPOCTATUYECKAIUHAYKIUS.
3aKOHCOXPAHEHUSAIEKTPUUECKUX3APAJIOB.

[TpoBOHUKY U TUATIEKTPUKHU.

MopaenupoBaHue CUIOBBIX JTUHUN IEKTPUUECKOTO MOJIS.

N cTOYHUKUTTOCTOSTHHOTOTOKA.

JIeHCTBUSAAIEKTPUIECKOTOTOKA.

. DNEKTPUYECKUNTOK B KUIKOCTH.

. 'a3oBeIipa3ps.

. I3MepeHnecuapITokaaMmIepMeTpoM.

. I3MepeHnesieKTpruIeCKOrOHaIIPKEHUSBOIIBTMETPOM.

. Peocrar n MarazuHCONpOTUBIICHUN.

. BzauMo1efiCTBHENOCTOAHHBIXMAarHATOB.

. MonenupoBaHre HEBO3MOXKHOCTH Pa3ACICHUS MOJFOCOB MarHuTa.
. MonenupoBaHHe MarHUTHBIX MOJIEN TOCTOSIHHBIX MATHUTOB.

. OneITOpcTena.

. MarHuTHOENOJIETOKA. DIEKTPOMATHHUT.

. JleficTBHE MarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

. DJEKTPOABUTATEIBIIOCTOSSHHOTOTOKA.

. UccnenoBaHnessBICHUSIAIEKTPOMArHU THOUMH Y KITUH.

. OnbiTei®apages.

. 3aBUCUMOCTh ~ HANpaBJ€HUS HWHAYKIUOHHOIO TOKa OT YCJIOBHUWM  €ro

BO3HUKHOBCHHUSI.
DJIEeKTPOreHePaTOPIIOCTOSTHHOTOTOKA.

Jlabopamopnuviepabomuol u onvimeal.

1.

OneiTel 1O  HAOMIOACHWIO  JJIGKTPHM3AIMU  TEJI  WHAYKIMEH ©  TIpHU
COTIPUKOCHOBEHHH.

WccnenoBanue neidcTBUS SICKTPUUECKOTO OIS HA MPOBOIHUKH U JUAJICKTPUKH.
CoOopka 1 mpoBepKa padoThI AIEKTPUUECKON 1IETTH MMOCTOSIHHOTO TOKA.
N3mepenue u perympoBaHne CUiIbl TOKA.



5. M3MepeHue U peryIupoBaHUEHAIPSKEHUS.

6. HMccnegoBaHue 3aBUCHMMOCTH CWJIBI TOKa, HWIYIIETO YEPE3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE.

7. ONBITBL, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTbH JJIEKTPUUYECKOTO COMPOTUBIICHUS
IIPOBOJHUKA OT €r0 JUIMHBI, INTONIaJAN HONEPEYHOr0 CEUEHUS U MaTepuaa.

8. IlpoBepka mpaBwiIa CIIOKEHUS  HANpSOHKEHUH MPU  MOCIEJ0BATEILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBWia Id CHJIbl TOKA TPU MAPAIUIETBHOM COEIMHEHUU
PE3UCTOPOB.

10. Onpezenienre paboThI ANMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.

11. OnpesesieHne MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIJEISIEMOM HA PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTM CHJIBI TOKa, HUAYIIETO 4YEpe3 JIAMIOYKY, OT
HaIIpsDKEHUS Ha HEll.

13. Onpenenenne KII/ narpeBarens.

14. UccnegoBaHre MarHUTHOTO B3aUMOEICTBUS IOCTOSIHHBIX MarHUTOB.

15. I3ydyeHre MarHMTHOTO MOJISi NOCTOSHHBIX MAarHuTOB MpPU UX OOBEIUHEHUH U
pa3zeneHuu.

16. MccnenoBanue NEHCTBUS 3JIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. ONBITBL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIbI B3aUMOJECUCTBUS KaTYLIKH C
TOKOM M MarHuTa OT CHJIbI TOKa W HAIpPaBJIEHUS TOKA B KaTyLIKE.

18. MI3y4yeHue neficTBUS MarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3yueHue padoThl AJIEKTPOIBUTATEIS.

20. 3mepenne KII/] anmekTpoaBurareibHOMyCTaHOBKH.

21. OnbITBI MO WCCIAEAOBAHUIO  SBJICHHUSI  DJIEKTPOMArHUTHOW  WHIYKLHH:
UCCJIEIOBAHNE N3MEHEHUI 3HaUEHUS U HANPaBJICHU UHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. MexaHuveckne siBJIeHUsI.

Mexannueckoe — nBwkeHue.  MarepuanpHass — Touka.  Cucrema  orcuéra.
OTHOCUTENBHOCTh ~ MEXAHWUYECKOTO  JIBUKEHHS. PaBHOMEpHOE  MPAMOJMHEHUHOE
nBmxkeHne. HepaBHOMepHOe mnpsmMonnHEiHOe ABWkeHWEe. CpenHsss U MTHOBEHHas
CKOPOCTB T€Ja IIPU HEPABHOMEPHOM JBUKECHUU.

Yckopenue. PaBHoyckopeHHOe mpsiMouHEitHOe ABmxkeHue. CBOOOTHOE TajeHue.
OmnbiTel ["anunes.

PaBHOMepHOE nBWXKEHWE 10 OKPYXHOCTH. llepwon w dyactora oOpaieHus.
JIunenHas u yrioBast CKOpOCTHU. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

ITepseiit 3akoH HproroHa. Bropont 3akoH Herotona. Tpermii 3axkoH Hbrortona.
[TpuHIMII CYIIEPIIO3ULIMY CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHUS CKOJILXEHHUS, CHIIA
TPEHUS MMOKOSI, APYTUE BUJIBI TPEHUSI.



Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOJHOTO MaCHMS.
JIBrxenue tutaner Bokpyr ConnHna. IlepBas kocmuueckas ckopocTs. HeBecomocTh u
HIepPErpy3KHU.

PaBHOBecue MarepuanbHOM TOukH. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPETUIEHHON OChIO BpalieHus. MomeHT cuibl. LleHTp TskecTH.

Nmnynsc Ttena. M3menenwe wumnyinbca. Mmmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE NBMKEHHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cHJl TSKECTH, YNPYroCTH, TPEHUS.
CBs13p 3HEpruM U padboThl. [loTeHIManpHas SHEPIUs Tea, HOAHATOrO HaJl IOBEPXHOCTHIO
3emud. [loTeHManbHas sHeprus c:katou npyxuHbl. Kunernueckas sneprus. Teopema o
KHMHETHYECKOW SHEPIUU. 3aKOHCOXPAHEHUSIMEXaHUYECKOMIHEPTUU.

Jlemoncmpayuu.

1. HaOmroneHue MeXaHMUYECKOrO JBHKEHHUS Tela OTHOCUTEIBHO pa3HbIX Tell

OTCUY€TA.

2. CpaBHeHME TIyTEM MW TPACKTOPUM JABWIKEHHS OJHOIO M TOTO XK€ Tena
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETA.

N3mepenne cKOpoCTH U YCKOPEHUS NPSIMOJIMHENHOTO JBUKEHHS.
HccnenoBannenpu3HakOBpaBHOYCKOPEHHOT OIBUYKEHMS.
HaGnronenue nBr>xXeHHs Tejla 10 OKPY>KHOCTH.

o v AW

HaGnrogenne MexaHW4YecKuX SIBJICHUH, MPOUCXOMASIIUX B CHUCTEME OTCYETA

«Tenexxka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABHKEHUH OTHOCUTEIBHO

KaOuHeTa (hU3UKU.

3aBUCUMOCTb YCKOPEHUS TEJIA OT MACCHI TEJIAa U IEUCTBYIOIIEH Ha HETO CUJIBI.

8. HaOmroneHue paBeHCTBa CUII ITPU B3aUMOJECHCTBUM TElL.

9. HM3meHeHune Beca Tena pyu yCKOPEHHOM JBUKEHHH.

10. Ilepenaua nmnynbca 1py B3auMOJAECHCTBUU TET.

11. [IpeoOpazoBanus SHEPTUH MTPU B3aUMOJICHCTBUU TEJL.

12. CoxpaHEHHE UMITYJIbCA IIPU HEYNIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHHe UMITyJIbCca MPU aOCOIOTHO YIPYTrOM B3aUMOACHCTBUY.

14. HabGnrogeHnepeak TMBHOTO/IBUKEHHUS.

15. CoxpaHeHHe MEXaHUYECKOM SHEPTUuu MpU CBOOOIHOM MaJCHUH.

16. CoxpaHeHHE MEXaHUYECKOW 3HEPruu NpPU JABUKEHUH TeNa MOJ ACHCTBUEM
MPY>KUHBI.

Jlabopamopnviepabomuol u onvimeul.

1. KonctpynpoBanue TpakTa [ pa3roHa W JaJbHEHIIEr0 PaBHOMEPHOIO
JBV>KCHUS IIAPUKA WA TEIIECKKH.

2. OmpeneneHue cpeaHel CKOPOCTH CKOJIbKEHUS OpycKa WM ABMXKCHUS ILapHKa
10 HAKJIOHHOM TIOCKOCTH.

3. OmpeneneHue yCKOpPEHUsS Tella TMPHU PABHOYCKOPEHHOM JBWKEHUHM IIO

HAaKJIOHHOM IIOCKOCTH.



10.

11.

HccnenoBanne 3aBUCMMOCTH IYTH OT BPEMEHH TMPU PABHOYCKOPECHHOM
JBYDKEHUN 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THIOTE3BI: €CIIM MPU PABHOYCKOPCHHOM JBM)KCHHM O€3 HayabHOU
CKOPOCTH IIyTH OTHOCATCS KaK PsSJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHC
MIPOMEKYTKHA BPEMEHH OJMHAKOBHI.

HccnenoBanue 3aBUCUMOCTU CUJIBI TPEHUS CKOJIBKEHUS OT CHIJIBI HOPMAJIbHOTO
TABIICHHMSL.

OnpenenennekodPphUIMEHTATPEHUACKOIBKCHUS.
OnpeneneHnexECTKOCTUIIPYKUHBI.

OmnpeneneHue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUYKECHUU TeJIa 110
TOPU30HTATLHON MOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YIPYTOCTH TPH TOIBEME TPy3a ¢ UCIOJIb30BaHUEM
HEIIOJIBHKHOT'O Y ITOABHMKHOTO OJIOKOB.

N3ydeHne3akoHacoOXpaHCHUSIHEPT U H.

Pa3ngen 9. Mexanudeckue KoJe0aHUA U BOJHBI.
KonebarensHoe nBmwkeHune. OCHOBHBIE XapaKTEPUCTHUKH KOJCOAHUM: TEPHO,

qacToTa,

aMIUIMTy1a. MaremaTu4ecKkuii W TPYKUHHBIM MadTHUKH. [IpeBparnenue

SHEPTUU MPH KOJIEOATETHHOM JIBHXKCHHH.
3atyxaronue koJsieOanus. BoiHyxaeHHble KosieOanus. Pe3onHanc. MexaHuueckue

BOJIHBI.

CoincTBa MexaHM4YeCcKuX BOJIH. [IpomonbpHble M monepedyHbsle BOMHBL. J{nmHa

BOJHBI U CKOPOCTh €€ pachpocTpaHeHus. MexaHudyecKue BOJHBI B TBEPAOM TeEJeE,
CEHCMHYECKHUE BOJIHEI.

3Byk. I'poMkocTh 3Byka W BbIcOTa ToOHAa. OtTpaxkeHue 3Byka. HH(]pa3Byk u
yJIbTPa3BYK.

Hemoncmpavyuu.

1
2
3
4,
5
6

Hab6nronenue xoneGanuii Tes o ASHCTBUEM CHITBI TSKECTH U CUJIBI YIIPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTH U HA TIPYKUHE.

HaOntonenue BRIHYK/IEHHBIX KOJIEOaHUI U pe30HaHCa.

Pacnpoctpanenue npo0JibHBIX U MOMEPEUHBIX BOJIH (HA MOJICIIN).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHIPE3OHAHC.

Jlabopamopnwviepabomul u onvimeul.

1.
2.
3.

Onpenenenre 4acTOThl M IEPHOJIA KOJIeOaHUH MaTEMAaTUYECKOTO MasiTHUKA.
OnpeneneHre 4acTOThl ¥ IEPHOJA KOJIeOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NIEproia KoJIeOaHHU OBEUICHHOIO K HUTH Ipy3a
OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NIEpUOAa KOJEOAHUN MPYKUHHOTO MAassTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH NEPHUOJA KOJEOAHUM Tpy3a, MOABEIIEHHOIO K HUTH,
OT Macchl Ipysa.



6. OMBITBI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD MEPHOa KOJIeOaHUH MPY>KUHHOTO
MasTHHKA OT Macchl rpy3a 1 )KECTKOCTHU MPYKUHBI.

7. V3MepeHueyckopeHuscBOOOJHOTONaACHHUS.

Pa3nen 10. DieKTpoMarHuTHoE 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNeKTpOMarHuTHOE ToJIE. DNeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbIX  BoJH. [llkama sneKTpoMarHUTHBIX BOJIH.  Mcmosib3oBaHHe
AIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.

DJeKTpOMarHuTHas mpuposa ceeta. CKopocTh cBeTa. BoJHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBOMCTBaIEKTPOMAarHUTHBIXBOJIH.

2. BOnHOBBIECBOMCTBACBETA.

Jlabopamopnviepabomuol u onvimal.

1. M3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C IOMOLIbIO MOOWJIBHOTO

TenedoHa.

Pa3znen 11. CBeTOBBIE SIBJICHUS.

JlyueBass Mopmens cBerta. Mcrounuku csera. [IpsmosmHeliHOE pacrnpocTpaHeHne
ceera. 3atmenuss Connua u JlyHel. OtpakeHue cBera. Ilmockoe 3epkano. 3akoH
OTpaKEHUS CBETA.

[Ipenomnenue cBeta. 3aKOH NpEIOMIIEHUS cBeTa. 1loiHOE BHyTpeHHEE OTpakeHUE
cBeta. VMcnosib30BaHUE MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOJAX.

JIunza. Xon nydeit B nmuH3e. Ontuueckas cucrema (oToanmapata, MUKPOCKONa U
Teneckona. I'a3 kak onruyeckas cucrema. biMm3opykocTs U JalIbHO30PKOCTb.

Paznoxenue 6emoro ceera B criekTp. OnbiTel HetoToHa. ClioXKeHUE CEKTPaTbHBIX
uBeToB. /lucnepcuscsera.

Hemoncmpavyuu.

[IpssMonMHEHOEPACIIPOCTPAHEHUECBETA.

OtpaxxeHuecBera.

[Tony4yenue n3o00paxeHuil B MIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJiax.
[Ipenomnenuecsera.

OnTHYECKUICBETOBO.

Xox nyuelt B cobuparoiiei JuH3e.

Xo0J1 Tyder B pacCEUBAIOLIEH JINH3E.

[Tony4yenue n300paxeHuit ¢ MOMOIIbIO JIMH3.

[Ipunuun aeiicTBus goToarapaTa, MUKPOCKOIIA U TEJIECKOMNA.

10. Mopenpriasa.

11. PaznosxeHue 6enoro cBera B CIIEKTP.

12. [Tosryuenue 6enoro cBeTa Mpu CI0KEHUU CBETa Pa3HbIX I[BETOB.
Jlabopamopnwviepabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIJla OTPAKEHUSI CBETOBOIO JIy4a OT YIJIa MaJeHUsI.
2. M3ydeHue xapakTepUCTUK N300paKeHUs MPEIMETa B INIOCKOM 3epKaJe.

O X N Uk W R



3. HccnenoBanue 3aBHCHUMOCTH yTria MPEJOMIIEHHs] CBETOBOrO Jyya OT yrjia
NaJ€HUS Ha TPAHULE «BO3AYX—CTEKIIO».

4. TlonmyueHue n300paskeHUI ¢ MTOMOUILI0 COOUpAIOIIEH JIMH3BI.

Omnpenenenue (OKYCHOTO pAaCCTOSIHUS W ONTUYECKOM CHIIbI coOuparoiei
JIVH3BI.

OnbITHI IO PA3I0KEHUIO OEJIOTr0 CBETA B CIIEKTP.

OnbITHI IO BOCTIPUATHUIO IIBETA MPEIMETOB IIPU X HAOIIOACHUH Yepe3 1IBETOBBIC
bUIBTPHI.

Pa3nen 12. KBanroBbie siBJIeHMA.

Onwitel  Pesepdopna u mnnanerapnas momens atoma. Mogens atoma bopa.
Hcnyckanue u norsomeHue ceera aroMoM. KBanTel. JInHeWdaTsie ClIEKTPBI.

PanuoaktuBHOCTh. Anb(a-, OeTa- U raMma-uznydeHusi. CTpoeHre aTOMHOTO sijipa.
Hyxnonnas moznens aromHoro sapa. M3oromnsl. PagnoaktuBHele npeBpamenus. [lepuon
IoJIypacnasa aTOMHBIX sIIED.

SAnepHble peakiyy. 3aKOHBI COXPAHEHUs 3apsAJ0BOr0 U MAacCOBOI'O YUCEN. DHEPrUs
CBA3M aTOMHBIX sep. CBs3b Macchbl M 3HEpruu. Peakuuu cuHTE3a W JEJICHUS SAEp.
HNctounuku sHeprun CoyHIA U 3BE3.

AnepHas oSHepretuka. JIEHCTBUS pAJUOAKTUBHBIX M3IYYEHUH Ha  JKHUBBIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CHexTphIM3Iy4YEHUs U MOTJIONICHUS.

2. CHexTpplpa3InyHbIXIa30B.

3. CnextpBogopona.

4. HaOmoneHnue TpekoB B kamepe Bunbcona.

5. PaboTacy€éTunKkanoHU3UPYIOIUXU3ITYYCHHM.

6. Perucrpanus nzmydeHus IPUPOIHBIX MUHEPAIOB U ITPOTYKTOB.

Jlabopamopnviepabomuol u onvimeul.

1. HaOmroneHue CrulomHbIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpeKoOB: U3MEPEHUE SHEPTHH YACTULIBI 10 TOPMO3HOMY IyTH (IO

dboTorpadusim).

3. M3mepeHuepaanoakTUBHOTO(OHA.

IHoBTOPUTEIBLHO-0000 1A INHMOAYJIb.

[ToBTOpHUTENHEHO--00001AIONINIT MOYIb TpEIHA3HAYEH [UJIsl CHCTEMaTU3alud |
00001IIeHNsT TPEIMETHOTO COACPKAHUSI U OIBITa JEATENbHOCTH, MPUOOPETEHHOTO IpU
U3YyYeHUU BCEro Kypca (U3MKH, a Takxke g TMOATOTOBKM K OCHOBHOMY
roCcyJIlapCTBEHHOMY 2K3aMEeHY 10 (Pu3HKe [ 00yJaronuxcs, BBIOPABIINX 3TOT YUCOHBIM
IpPEIMET.

[Ipy wm3ydeHUM JAHHOTO MOAYJS PEANU3YIOTCSd WU CUCTEMATU3UPYIOTCS BHJIbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECHEeYMBAETCS JIOCTHXKEHUE MPEIMETHBIX U
METaIpeMETHBIX IJIAHUPYEMBIX PE3YJIbTaTOB 00y4YeHUs, QopMuUpyeTcs



€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB UCCIEAOBAHUS SIBIICHUN
MPUPOBI M TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHSITH (PU3UUECKUE SIBIICHUS, TIPUMCHSIS
MOJYYEHHbIC  3HAaHMS, pemarbh 33aJa4yd, B TOM  YHUCJIE KA4YECTBEHHbIE U
AKCIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO JEATENLHOCTHBIN XapaKkTep JAHHOIO pa3Jielia peau3yeTcs 3a CUET
TOTO, YTO O0YYaIOIIHUECs BBITOTHSIIOT 33/IaHUS, B KOTOPBIX UM IMPEJIaracTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHWU PACIIO3HABATH M HAYYHO OOBICHATH (HM3UUCCKUE
SABJIEHUS B OKPYXAIOIIEH IPUPOJIE U TOBCETHEBHOM KU3HH;

UCITI0JIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBaHUS (U3UUECKUX SIBJICHUH, B TOM YUCIIE
JUISL IPOBEPKU TUIIOTE3 U MOJTYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAay4YHBIC OCHOBHI HaWOOJIEE BAXKHBIX JIOCTHKCHUH COBPEMEHHBIX
TEXHOJIOTUW, HANpUMEpP, NPAKTUYECKOTO WCIIOIb30BaHUA PA3JIUYHBIX HCTOYHHUKOB
DHEPrMM HAa OCHOBE 3aKOHA IMPEBPALCHHUS M COXPAHEHUsI BCEX HU3BECTHBIX BHJIOB
DHEPIUH.

IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yyenue (Qu3NKu Ha ypOBHE OCHOBHOIO OOIIEro OOpa3oBaHUs HANpPABICHO Ha
JOCTUKEHHE JIMYHOCTHBIX, METANpeIMETHBIX W NIPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTaTOB.

B pesynbrare usyueHuss (puU3MKM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs Y
obOyuatomierocs 0yayT choOpMUpPOBAHBI CIAEAYIONIUE JIMYHOCTHBIC PE3YIbTAThI B UACTH:

e 1) maTpmoTHYECKOTOBOCHUTAHMS:

e — IPOSIBJICHHE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOM
(u3HUeCKON HAyKU;

e — IICHHOCTHOE OTHOIIIEHHUE K TOCTHKEHUSIM POCCUNCKHUX YIEHBIX--(DU3HKOB;

e 2) rpa:KAaHCKOT0 H TYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

e — TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYKIEHHUU OOIIECTBEHHO3HAYUMBIXU
ATUYECKUX MpOoOJeM, CBSI3AHHBIX C NPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUUN
bu3uKy;

e — OCO3HaHUE BAXHOCTU MOPAJIbHO--3TUYECKUX IPUHIIUIIOB B ACATEIBHOCTH YYEHOTO;

e 3)3CTeTHYECKOTOBOCTIMTAHMA:

e — BOCHpPUATHE OHCTETHUYECKUX KadyecTB (pu3mueckod HaAyku: €€ TrapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) eHHOCTHHAYYHOTONIO3HAHUS:

e — OCO3HAHME LIEHHOCTU (PU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaAXKHEHILIEH COCTABIIAIOLIEN KYJIbTYPBbI;

e — Dpa3BUTHE Hay4YHOW JIOOO3HATENBHOCTH, MHTEpeca K HCCIEeI0BATENbCKON
NEATENIbHOCTH;



o 5) ¢popmupoBanus KyJbTYPbI 310POBbS U IMOIUOHAIBLHOTO (JIATOMOJIYYHSI:

e — OCO3HaHHWE IIEHHOCTH Oe3omacHOro o0pa3a KH3HMU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, B&KHOCTH MPaBWJI 0€30MaCHOT0 TOBEJCHUS Ha TPAHCIIOPTE,
Ha JIOPOTax, C JEKTPUUECKUM U TETIOBBIM 000pY/I0BaHUEM B IOMAIIIHUX YCIOBUSX;

o —CchOpPMHPOBAHHOCTh HaBblKa pedIeKCHU, TMPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOTO e MpaBa y Apyroro 4eioBeKa;

e 6) TPYAOBOrOBOCIIMTAHUSI:

e — AaKTHBHOE Yy4YaCTHE€ B PpEUICHWU TMPaKTHUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeNbHONW OpTraHU3allK, TOpOJAa, Kpas) TEXHOJIOTMYECKOW M COLMAaIbHOM
HaNpaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIIE U PU3MUECKUX 3HAHU,

e — MHTEpEC K MPAKTUIECKOMY M3yUEHUIO Mpodeccuil, CBA3aHHBIX C (PUINKOM;

e 7)3KOJOTMYECKOTOBOCTIMTAHNS

e — OpHEHTaIUs HAa MPUMEHEHHE (DU3MUECKUX 3HAHWHU I PElICHUA 3a/1a4d B 00JIacTH
OKpY)XaloIlled cpenbl, IJAaHUPOBAHUS TIOCTYNKOB M OLEHKU HUX BO3MOXKHBIX
MOCIICACTBHM JIJIsI OKPYIKAIOIIEH CpeIbl;

e — OCO3HAHUE III00AIBHOTO XapaKTepa IKOJOTHIECKUX MPOOIIeM U ITyTel UX PEIICHUs;

o 8) aganTanuyu K H3MEHSIOIHMCS YCJIOBHSIM CONMAIbLHOI U IPUPOTHO¥ Cpeabl:

e — MOTPeOHOCTHh BO B3aMMOJCHCTBUH TPU BBITIOJHEHUH HCCIECIOBAHUNA U TPOECKTOB
(du3nYecKoil HAMTPABIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JIPYTHX;

e — TOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO A TEITbHOCTD;

e —NOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM YKCIE GOPMYIHPOBATH UJIEH,
MOHSITHS, TUIIOTE3bI O PUZNIECKUX 00BEKTaX U SIBICHUSX;

e — OCO3HaHHUE Je(PUITUTOB COOCTBEHHBIX 3HAHUN W KOMIICTEHTHOCTEH B 00JacCTH
busuKy;

e — IUIAHWPOBAHKE CBOETO PA3BUTHS B MPUOOPETEHNN HOBBIX (PM3MUECKUX 3HAHMIA;

e — CTPEMJICHHE aHAJM3UPOBATH U BBISBJIATH B3AaUMOCBSI3U MPUPOIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUMU;

e — OLIEHKA CBOMX JICUCTBUN C yU4ETOM BIHUSHUS Ha OKPYKAIOILYIO CPEAY, BO3MOMKHBIX
r7100aJIbHBIX ITOCIEICTBHUH.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHHs mporpamMMmbl Mo ()U3WKE HA YPOBHE OCHOBHOTO OOIIETO
obOpasoBanus y o0ydaromierocsi OyayT copMupoBaHbl MeTaNpeAMeTHbIE pe3yabTaThl,
BKJTFOYAFOIME TTO3HABATEIIbHBIC YHUBEPCAIbHBIC YUeOHBIC ACHCTBUS, KOMMYHHKATUBHBIE
YHUBEpCaIbHBIC yUeOHBIC JEHCTBUS, PETYJISTHBHBIC YHUBEPCAIbHBIC YUSOHBIC JCHCTBUS.

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble JJoruueckue JelicTBUA:



BBISIBIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBIICHUN );
yCTaHABJIMBATh CYIISCTBCHHBIH MPU3HAK KiIaCCU(PUKAIIMK, OCHOBAHHUS JIJIS
0000I1IeHNS U CpaBHEHUS,

BBISIBIISATh 3aKOHOMEPHOCTH M IPOTHBOPEUYHS B paccMaTpUBacMbIX (akTax,
JAHHBIX U HAOJIOICHUSX, OTHOCSIIUXCS K (PU3UUCCKUM SIBJICHUSIM;

BBISIBIIATHh PUYUHHO--CIICACTBEHHBIC CBS3H NIPH U3YYCHUH (PU3HUECKUX SIBICHHM
1 TIPOIIECCOB, JIeTIaTh BEIBOBI C MCIIOIH30BAHUEM JICTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUCHHM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3X (PU3NUCCKUX BEIUYHH,
CaMOCTOSATEIIbHO BBIOMpAaTh CIOCOO peIiecHUs Y4YeOHOW (U3MUCCKOW 3aaadu
(cpaBHEHHE HECKOJILKMX BapUAHTOB PEIICHUS, BBIOOp HanOOJIee MOAXOAAIICTO C
Y4IETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHEB).

basoBblencciienoBarTe/IbCKHeIeiiCTBUSA .

UCIIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATENbCKUI HHCTPYMEHT IMO3HAHUS,
MPOBOAUTL IO CAaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OIBIT, HECIIOXHBIN
(bU3UYECKHI SKCIIEPUMEHT, HEOOIBIIIOE HCClieI0BaHUE (PU3UYECKOTO SIBJICHUS,
OIICHUBATh HA MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OPMAIINIO, MOJYYCHHYIO B
X0JI€ UCCIIEIOBAHUS UJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POpMYyJIHpPOBaTh OOOOIIEHHUS W BBIBOJBI IO pe3yjibTaTam
IPOBEIEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

MIPOTHO3MPOBATh BO3MOKHOE JlajbHEHIIee pa3BUTHE (DPU3UUYECKUX IPOLIECCOB, a
TaK)X€ BBIJIBUTAaTh MPEANOJOXKEHUS 00 WX pPa3BUTUU B HOBBIX YCIOBHUSX U
KOHTEKCTax.

Pabora c undgopmanmeii:

MPUMEHSTH PA3JIMYHbIE METO/IbI, HTHCTPYMEHTBI U 3aIPOCHI MPU MOUCKE U 0TOOpE
MH(pOpMaMK WM JaHHBIX C YYETOM MPEIOKEHHON yueOHOU (u3nyeckoin
3a/1auu;

aHAJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HUHTEPIPETUPOBATh HUH(POPMALIHIO
Pa3IMYHBIX BUIOB U (POPM IpE/ICTaBICHHUS;

CaMOCTOSATENIbHO BhIOMPATh ONTUMANIbHYIO (hOpMY IpeACTaBICHHUS] HHPOpMaLUU
Y WUIIOCTPUPOBATH PEIIaeMble 33Jla4l HECIOXHBIMU CXEMaMH, JUarpaMMamH,
WHOU rpaduKoi U UX KOMOMHAIIMSIMHU.

KoMMyHUKAaTHBHBbICEYHHBEpPCAIbHbICYyYeOHbIC eI CTBUA:

B XOJIe 00CY>KJIeHUs y4eOHOTO MaTepuana, pe3yiabTaToB JaOOpaTOPHBIX padboT U
MIPOEKTOB 3a7[aBaTh BOIPOCHI MO CYIIECTBY 00CYKIa€MO TEMBI U BHICKA3bIBAThH
ujiey, HalleJIeHHbIe Ha pelICHHE 3aJaud U TMOAJep)KaHue OJarokenaTelbHOCTH
OOIICHMS,

COTIOCTABJIATh CBOU CYXKIEHHUS C CYXICHUSIMU APYTUX YYaCTHUKOB JHAJIOra,
OoOHapyXUBaTh Pa3IMIHE U CXOACTBO TO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M TUCHMEHHBIX TEKCTaX;



MyOJMYHO TPEACTABIATh PE3YyIbTaThl BBITIOJHEHHOTO (DU3UYECKOTO OIbITa
(3KCTIepUMEHTa, UCCIICI0BAHMS, IPOCKTA);

MOHUMAaTh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHANBUIYaJTbHON
pabOTHI IPH PEIICHHH KOHKPETHOM (PH3NYICCKOM TIPOOIEMBIL;

PUHUMATh 1IEJTM COBMECTHOM JCATEIHHOCTH, OPTaHU30BBIBATh JCHCTBUSA IO €6
JTOCTIDKCHUIO: PACTIPENeISITh PO, OOCYXAaTh TMPOIECCHl U PE3YJIbTAaThl
COBMECTHOM paboThl, 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;

BBITIOJIHATh CBOKO YacTh pa0OTHI, JOCTUTAs KA4eCTBEHHOTO pe3yJbTaTa IIo
CBOCMY HAIPaBJICHUIO M KOOPJIUHUPYS CBOM JCHCTBUS C APYTHMH WICHAMH
KOMaH/IbI;

OIICHWBATh KAauyeCTBO CBOErO BKJaJa B OOMUMH TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSTEIIbHO C(OPMYITHPOBAHHBIM y4aCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1elCTBUS
Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUAX, TPEOYIOMIMX IS
peuieHus GpU3NYECKUX 3HaAHUI;

OpPHUEHTHPOBATbCA B  PA3NIMYHBIX  MOAXOJAaX  IPUHATUS  pEUICHUH
(MHAMBUAYATIBHOE, IPUHATUE PELIECHUS B IPYIINE, TPUHATHE PELIEHUI TPYIIION);
CaMOCTOSITENIBHO COCTABIISITh aJITOPUTM pellieHus (PU3HUECKOH 3a7aun WK IIJIaHa
UCCIIEZIOBaHUSI C YUETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBAaTh Mpe/yiaraéMble BApUaHThI PELICHMI;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTPOJIb, IMOIUOHAJIbHBINUHTEJIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYallMu U IIpeuiaraTh IJ1aH €€ U3MEHEHUS;
OOBSACHSITH MPUUNHBI JOCTHKECHUS (HEOCTHKEHUS) PE3YJIbTATOB JEATEIbHOCTH,
J1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YHCJIE B XOJI BBINOJHEHUS
(U3UYECKOr0 MCCIICOBAaHUS WM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
MU3MEHUBIINXCS CUTYaIui, YCTAHOBJICHHBIX ONTHOOK, BOSHUKIIUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JIPYyroro 4ejoBeKa B XOJI€ Clopa WM JUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTUBbI, HAMEPEHHUS U JOTUKY APYroro;

NpU3HaBaTh CBOE MPaBO Ha OMIMOKY MPU PEIICHUH (PU3MUECKUX 3aaad WIK B
YTBEPKACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

MPEAMETHBIE PE3YJIBTATDBI
K xoniy 00yuenus B 7 Kjiacce nmpeIMeTHbIC pe3yabTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCT Y O0YUAIOIIHUXCS YMEHUI:

HCIIOJIB30BAaTh IOHATHA: (I)I/I3I/I‘—IGCKI/IC N XUMHWYCCKHC SBJICHH, Ha6J'IIOI[€HI/Ie,

OKCIICPUMEHT, MOJCIIb, TUIIOTE3ad, CAMHUIIbI (I)I/I3I/III€CKI/IX BCJIWYMH, aTOM, MOJICKYJIA,



arperaTHple COCTOSIHUSI BemiecTBa (TBEPIOE, KHUAKOE, Tra3000pa3HOE), MEXaHUYECKOEe
IBKEHUE  (paBHOMEPHOE,  HEPaBHOMEPHOE,  MPSAMOJIMHEMHOE),  TPACKTOpHS,
paBHOACHCTByIOIas cuia, naeopmanus (ympyras, IUIacTUYECKasl), HEBECOMOCTb,
COOONIAIONINECS COCYbL;

. pasnuuath saBieHus (qud@y3us, TEMIOBOE IBMKEHHE YacTHI[ BEIECTBa,
PaBHOMEPHOE ABUKEHUE, HEPABHOMEPHOE ABWKEHUE, WHEPLUS, B3aUMOJECHCTBUE TEIl,
paBHOBecHE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCBhIO BpallleHUs, Iepenada JaBJICHUS
TBEPJBIMHU TEJIAMH, KUAKOCTSIMU U ra3amu, aTMochepHOE JaBJICHHE, TUIaBaHUE Ted,
IpEeBpAaIlleHUs] MEXaHUYECKOW SHEPTHH) MO OMHCAHUIO MX XApPAKTEPHBIX CBOWMCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOe SIBJICHHUE;

. pacmo3HaBaTh  MPOSIBJICHHE  M3YYCHHBIX  (U3UYECKUX  SIBJICHUHA B
OKpY>KalollleM MHUpE, B TOM 4Kciie PU3nyecKkue siBJICHUS B PUPOJIC: MPUMEPHI ABUKCHUS
C Pa3IMYHBIMU CKOPOCTSAMH B KMBOW M HEKUBOW IMPUPOJE, NECUCTBUE CUJIBI TPEHUS B
IPUPOJIE U TEXHUKE, BIUSIHHE aTMOC(EPHOTO JaBJICHUS Ha >KMBOM OpPraHu3M, IIaBaHUE
pBIO, ppIUark B TEJI€ YEIOBEKA, PU ATOM MEPEBOJUTH MPAKTHUECKYIO 3a7a4y B YUEOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (DU3NUECKUX SIBJICHU;

. OINKCHIBaTh U3YyYEHHbIE CBOMCTBA TeNl M (DU3MUECKUE SIBICHUS, HCIOJIb3YS
¢uznyeckue BeIMUUHBI (Macca, 00bEM, IUNIOTHOCTh BELIECTBA, BPEMS, IyTh, CKOPOCTb,
CpenHsisl CKOPOCTh, CHJIa YIPYTOCTH, CUJa TSKECTH, BEC Tella, CHJIa TPEHHs, JaBJICHUE
(TBEpOrO TENa, XUIKOCTH, Ta3a), BBITAIKMBAIONIAs CHUJIa, MEXaHUYecKas padora,
MOIIHOCTh, IIJIEYO CHJIBI, MOMEHT CHJbl, KOI(P(GUIUEHT TMOJE3HOT0 JCHCTBUS
MEXaHU3MOB, KUHETUYECKas W TOTEHIMANIbHAs DHEPTus), MPU ONUCAHUU TPABUIHHO
TPaKTOBaTh (PU3UUYECKUIN CMBICI MCTOIB3YEMbIX BEJIMYMH, UX O0003HAYCHUS U €IIUHUIIBI
(U3MYECKUX BEJIMYMH, HAXOIUTh (OPMYJIbl, CBS3bIBAIOIINE JaHHYI (U3UUYECKYIO
BEJIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTh TrpaduKH H3YYEHHBIX 3aBHUCHUMOCTEN
(bU3UIECKUX BEJIMYHH,

. XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBJIECHUS U MPOLECCHI,
UCIIOJIb3YsI IPaBUJIa CIOKEHUS CUJl (BJI0JIb OJJHOM MpsiMoii), 3akoH ['yka, 3akon Ilackans,
3aKOH ApxuMea, TPaBUJI0 paBHOBECHs pbryara (0Ji0Ka), «30J10TO€ MPABUIIO» MEXaHUKH,
3aKOH COXPaHEHUS MEXaHUYEeCKOM DSHEepruu, MNpH OBTOM JaBaTh  CIIOBECHYIO
(bOopMyITMPOBKY 3aKOHA U 3aMMCHIBATH €0 MAaTEMaTUYECKOE BhIPAKEHUE;

. OOBSCHATH (PU3HUECKUE SIBJICHUS, MPOLIECCHI U CBOMCTBA TE€J, B TOM YHCIIE U
B KOHTEKCTE CUTyalUi MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATh NPUYUHHO-
-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBICHEHHE N3 1-2 JTOrMYecKuX 1aroB ¢ onmopoit Ha 1-2
U3YYEHHBIX CBOMCTBA (PU3MUECKUX SABJICHUH, (PU3NUECKHUX 3aKOHA UM 3aKOHOMEPHOCTH;

. pemath pacu€THbIC 3a7a49u B 1—2 nelCTBUS, UCTIONIB3YS 3aKOHBI M (hOPMYJIBI,
CBA3BIBaIOIIME (PU3NYECKHE BETMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4 3alMChIBATh
KpaTKOe YCJIOBHUE, MOJICTAaBIATh (PU3NYECKHE BEIWYUMHBI B (OpMYJIbl M MPOBOJAUTH
pacy€Thl, HAXOUTh CIIPABOYHbIE JaHHbIE, HEOOXOAUMBIE JUIsl PEIIEHUs 3a/1a4, OLICHUBATh
PEATUCTHYHOCTD OJYYCHHON (DU3UYECKON BETHMUNHBI;



. pacno3HaBaTth MPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh TIPU TOMOIIH
(U3UYECKUX  METOJIOB, B  OINWCAHWU WCCICIOBAHUS  BBIACIATH  IPOBEPIEMOE
npeArnoiokeHrue (TUnoTe3y), pa3andyaTh U UHTEPIPETUPOBATH MOITYUYECHHBIH pPEe3yJbTar,
HaXOJIUTh OIMUOKHU B X0JI€ OIBITA, JICJIaTh BBIBOBI 10 €TI0 pe3yJIbTaTaMm;

. MIPOBOJIUTH OMBITHI IO HAOTIOACHUIO (PU3MUCCKUX SBICHUN WIN (HU3UICCKUX
CBOMCTB Tell: (hOpPMYIUPOBATH MPOBEPSIEMBIC TPEITOIOKEHUS, COOUPATh YCTAHOBKY W3
MIPEIOKEHHOTO 000PYI0BaHMUSI, 3aITMCHIBATH XOJ1 OTIBITA U ()OPMYITHPOBATH BHIBOIBI;

. BBITIOJTHSATD MPSAMbBIC U3MEPEHUS PACCTOSIHUS, BpPEMEHH, MacChl Tejla, 00béMa,
CHUJIBI M TeMIlepaTypbl C HCIOJIB30BAaHUEM AaHAJIOTOBBIX M MHUGPOBLIX MNPHUOOPOB,
3aMMChIBaTh IMOKa3aHUS MPUOOPOB C YYETOM 3aJaHHOW aOCOFOTHOM TOTPEITHOCTH
U3MEPEHU;

. MIPOBOJAUTH UCCJEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKON BEIUYHUHBI OT
JPYrol ¢ WCIOJB30BAHUEM MPSIMBIX H3MEPCHHH (3aBUCHUMOCTH IIyTH PaBHOMEPHO
JIBMDKYILIETOCSL T€JIa OT BPEMEHU JIBMKCHUS TEJa, CHJIbI TPEHUS CKOJIBKEHHUS OT Beca
Tela, KayecTBa OOpa0OTKU TOBEPXHOCTEM TEl W HE3aBUCUMOCTU CHJIbI TPEHHUS OT
IJIONAAM CONPUKOCHOBEHUS TEJN, CWJIbl YIOPYTOCTH OT VAJIMHEHUS TIPY>KUHBI,
BBITAJIKMBAIOIICH CHUJIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJla U OT IUIOTHOCTH YKUJIKOCTH,
e€ HEe3aBHCHMOCTH OT IIOTHOCTH Tejla, OT TJIYyOMHBI, HA KOTOPYIO TMOTPYKEHO TeJO,
YCJIOBUHM TUIaBaHMS TeEJ, YCJIOBHI paBHOBECUs] pblyara U OJIOKOB), y4acTBOBaTh B
MJIAHUPOBAHUM y4€OHOTO MCCIIEA0BaHUs, COOUPATh YCTAHOBKY U BBHITIOJIHATH U3MEPEHUSI,
ciaeays TPpeIIoKCHHOMY IulaHy, (PMKCHPOBATh PE3YIbTaThl MOJYUYCHHOM 3aBUCHUMOCTH
(bU3NYECKUX BEJIWYUH B BHUC MPEUIOKCHHBIX TaOJUIl U rpadUKOB, JIeJIaTh BBHIBOJBI 110
pe3yabTaTaMm UCCIEIOBAHUS;

. MPOBOAUTh KOCBEHHBIE H3MEpEeHHUS (UBUYECKUX BEJIMYUH (TJIOTHOCTh
BEIIECTBA KUJKOCTU U TBEPJOIrO TEja, CUJIa TPEHUS CKOJBXKECHUS, ABJICHHUE BO31YyXa,
BBITAJIKUBAIOIIAs CUJia, JEUCTBYIONIAsl HA MOTPYKEHHOE B )KUJIKOCTh TEJ0, KOA(PPUIIUEHT
MOJIC3HOTO JICHCTBHS MIPOCTBIX MEXAHU3MOB), CIEAYs MPEIIOKEHHON HHCTPYKIIUU: TPH
BBITIOJTHEHUHW HW3MEPEHUN CcoOMpaTh HKCICPUMEHTAIbHYI0 YCTAHOBKY W BBIYHMCIIATH
3HA4YEHHE NCKOMOI BEJIUYHMHBI;

. coOJII01aTh MpaBHia TEXHUKU 0€30MacHOCTH MpH padoTe ¢ 1adopaTopHbIM
000opy10BaHUEM;
. yKa3bIBaTh NPHUHLMUIBI JAEUCTBUS TNPUOOPOB M TEXHUYECKUX YCTPOMCTB:

BECHI, TEPMOMETp, JUHAMOMETpP, COOOINAIIIMECs] COCYIbl, OapomeTp, pblyar,
MOJABWKHBIN 1 HETIOJBUKHBINA OJIOK, HAKJIIOHHASI TNIOCKOCTh;

. XapakTepu30BaTh  MPUHIUIBI  JCUCTBUS  M3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOMl HAa WX OMNUCaHUS (B TOM YHCIIE: MOJIIUITHUKH,
YCTPOMCTBO BOAOIIPOBOJA, TUAPABIMYECKUI MTPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOU
HACOC, apeoMeTp), UCIOJb3ys] 3HAHUSA O CBOMCTBAX (DUBUYECKUX SBICHUU U
HE0OXO0IMMbIE (PU3NUECKUE 3aKOHBI;



. IPUBOJUTH MPUMEPHI (HAXOAUTh HH(OPMALIMIO O IPUMEPaX) MPAKTUUIECKOTO
UCIONB30BaHUsl (PU3MUECKUX 3HAHUNA B TOBCETHEBHOM JKU3HH MJsi O0OECIeYeHHS
Oe30macHOCTH HpU OOpalleHHH C MpudopaMM U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAHEHUS 3/10POBbsl U COOJIIOIEHUSI HOPM KOJIOTMYECKOI0 MOBEACHUSI B OKPYKaroIIen
cpene;

. OCYIIECTBISITh OTOOpP HCTOYHMKOB uHPopManmu B VHTepHeTe B
COOTBETCTBUM C 3aJIaHHBIM ITOMCKOBBIM 3aIIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUN U
NyTEM CPaBHEHUS Pa3IMYHBIX MCTOYHHUKOB BBIIEIATH MH(OPMALIHIO, KOTOPAs SIBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HETOCTOBEPHON;

. UCIIOJIb30BaTh MPH BBHIMOTHEHUH YYEOHBIX 3aJaHUN HAyYHO--TIOMYJSPHYIO
auTepaTypy (U3MUECKOTO COJep>KaHus, CIpPaBOYHbIE MaTepHUalbl, PECypChl CETH
WuTepHer, BiageTh NpuéMamMM  KOHCIEKTUPOBAHMUS  TEKCTa, IMpeoOpa3oBaHMs
uH(pOpMaIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBbIE KpaTKWE MUCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2-3 HCTOYHHUKOB HWHGPOpManuu (PU3UIECKOTO COAEepKaHUS, B TOM YHCIE
nyOJMYHO JIe71aTh KpaTKUE COOOIIEHHs O pe3yibTaTaX IPOEKTOB WM y4eOHBIX
VCCJIEOBAHNM, TIPY 3TOM I'PAMOTHO MCIIOJI30BaTh M3YyYCHHBIN IMOHATHWHBIN ammapar
Kypca (PU3MKH, COIPOBOXK/IaTh BBICTYIUIEHUE NIPE3CHTALIUEH;

. IpU BBIIIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHMM paclpeensiTh
00s13aHHOCTM B TpYIIE€ B COOTBETCTBUM C ITOCTaBJICHHBIMHM 3aJadyaMu, CJIEIUTH 3a
BBINIOJITHEHUEM IUIaHA JIEHCTBUM, aJE€KBAaTHO OILIEHWBATh COOCTBEHHBIM BKJIAJ B
NEATEIbHOCTh TPYIIIBI, BBICTPAMBAaTh KOMMYHMKAaTHBHOE B3aMMOJIECHCTBHE, YUYUTHIBAs
MHEHHE OKPYKAIOLIUX.

K xoHiy oOyueHuss B 8 kJjacce npeaMeTHbIE pe3yJibTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCSA YMEHUI:

. WCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBHUKECHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTANIMYECKUE U aMOp(HBIE
T€na, HACBHIIICHHBIM M HEHACBILIEHHBIM @Iap, BIAXHOCTh BO3JyXa, TEMIEparypa,
BHYTPEHHSISI DHEPrus, TEIUIOBOM JBHUIATENlb, JJEMEHTAPHBIA DJIEKTPUYECKUM 3apsl,
ANEKTPUYECKOE TI0JIE, IPOBOJHUKNA U AUDIEKTPUKH, MOCTOSHHBIM JJIEKTPUYECKUN TOK,
MAarHATHOE TOJIE;

. paznuyaTh SBJIEHUA (TEIJIOBOE pAacCUIMpPEHHME M C)KaThe, TeIulonepenaya,
TEILUIOBOE PAaBHOBECHE, CMAYMBAHUE, KAIWJUIAPHBIC SBJICHMS, UCIIAPEHHUE, KOHICHCALMS,
IJIaBJICHUE, KpUCTAJIU3a1us (oTBEepAEeBaHuUE), KUIIEHUE, TeIuIonepeaaya
(TeTIONpPOBOJHOCTh, KOHBEKIUS, H3Iy4YEHUE), BJCKTPU3aLMs TeJ, B3auMOJEHCTBUE
3apsA0B, JEHUCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKAHHME, B3aWMOJCHCTBUE
MarHuTOB, JCHCTBME MArHUTHOTO MOJS HAa NPOBOJHUK C TOKOM, 3JEKTPOMATHUTHAsS
UHAYKIUS) 1O OIMCAaHWIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;



. pacmo3HaBaTh  NPOSBICHHE  W3YYCHHBIX  (PU3WYECKUX  SBJICHUN B
OKPYXAIoIeM MHUpPE, B TOM 4Yucie (pu3ndeckue SBICHUS B TPHUPOJEC: MOBEPXHOCTHOE
HATSDKEHUE W KalWJUISIPHBIE SIBJIEHUS B MPUPOAE, KPUCTAUIBI B MPUPOJE, U3IIyUYEHUE
Connia, 3amep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHME POCHI, TyMaHa, HHes,
CHEra, DJJICKTPUYECKHE SBICHUS B aTMocdepe, JJIEKTPUUECTBO >KUBBIX OpPraHU3MOB,
MarHuTHOE TI0JIe 3eMJTH, Ipeid MOII0COB, POJIb MATHUTHOTO TIOJIS JIJIS )KU3HU Ha 3eMile,
MOJISIPHOE CUSIHUE, MPU ITOM MEPEBOJIUTH MPAKTUUYECKYIO 3a/1a4y B YUYEOHYIO, BBIJICIATh
CYILIECTBEHHbIC CBOMCTBA (IPU3HAKH) (PU3UYECKUX SIBJICHUN;

. OMKCHIBATh M3YYCHHBIC CBOMCTBA Ted U (DU3MYECKUE SIBJICHUS, UCIIONIb3Ys
bu3MYecKue BEIWYWHBI (TeMIeparypa, BHYTPECHHSS DSHEPIHs, KOJIMYECTBO TETUIOTHI,
yAelbHAsA TEIUIOEMKOCTh BELIECTBA, YJEIbHAs TEIJIOTA IUIABIEHUSA, YJEIbHAsl TEIIOTa
napooOpa3oBaHusl, ynaelbHas TEIUIOTa CropaHUsl TOIUIMBA, KOA(P(OUIMEHT IOJIE3HOTO
JICUCTBHS TEIUIOBOM MAILHWHBI, OTHOCUTENIbHASA BIIAXKHOCTH BO34YyXad, JJIECKTPUYECKUU
3aps, CUJIa TOKA, JIEKTPUUECKOE HANPSIKEHUE, COIPOTUBIICHUE MTPOBOJIHUKA, YIEIBHOE
CONIPOTHUBJICHUE BEIIECTBA, PaOOTa U MOIIHOCTh AJIEKTPUUYECKOTO TOKA), IPU OMUCAHUU
MPAaBWIbHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YEMbIX BEJIWYUH, 0003HAUCHUS U
CAUHUIIBI  (U3UYECKUX BEJIMYUH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKYI0 BEIMYUHY C JPYTUMU BEIMYMHAMH, CTPOUTH TpaduKu H3YUYEHHBIX
3aBUCUMOCTEN (PM3NUYECKUX BEIIUYUUH;

. XapakTepu3oBaTh CBOMCTBa T, (U3UYECKUE SBJICHUS U TMPOLECCHI,
WCIIOJIb3YSl OCHOBHBIC IIOJIOKEHUS MOJIEKYJISPHO--KUHETUYECKONM TEOPUU CTPOCHUS
BEIIECTBA, MPUHIIMII CYMNEPIO3UIMK ToJe (HAa KayeCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHusl 3apsiaa, 3akoH Oma s ydacTka nenu, 3akoH Jlkoyns—JIeHua, 3akoH
COXpAaHEHUS JHEPruM, IPHU OTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3alMChIBATh €r0 MATEMATHYECKOE BBIPAKEHNUE;

. OOBSCHATh (PU3NUYECKHE TPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyallUi MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH NPUUYUHHO-
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX IIaroB ¢ Ormopon Ha 1-2
W3YYEHHBIX  CBOWCTBA  (DU3UYECKUX  SIBJICHWM,  (UBUMYECKHX  3aKOHOB  WIH
3aKOHOMEPHOCTEWN;

. pemaTh pacuéTHbIe 3aa4i B 2—3 EUCTBHUS, UCTIOIb3Ys 3aKOHBI U (DOPMYJIbI,
CBSI3BIBAIOIIME (PU3UYECKHUE BETUYMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 3aJla4l 3aIUCHhIBATh
KpaTKOE YCJIOBHE, BBISBIISITH HEJOCTATOK JAHHBIX IS PEIICHUs 3aJadyd, BbIOUPATh
3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE VISl €€ PEIIeHUs, MPOBOJIUTh PACUYEThl U CPAaBHUBATH
MOJIyYeHHOE 3HaUYCHHUE (DU3NIECKON BEJTMUYUHBI C H3BECTHBIMU JAHHBIMH;

. pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO PEIIUTh TIPH  TTOMOIIU
(U3UYECKUX METOJOB, HWCIOJIb3ys ONMHCAHWE WCCICIOBAHUSA, BBIICISATH MPOBEPSIEMOE
MPEINOJIOKEHHUE, OLICHUBATH MTPABUIILHOCTh MOPSKA MPOBEACHUS UCCIIEIOBaHUs, AEIaTh
BBIBOJIbI;



. IPOBOAUTD OMBITHI MO HAOTIOACHHUIO (DU3UUECKUX SBJICHUN MIH (PU3NUECKUX
CBOMCTB Tell (KamWJUIAPHBIE SBJICHHSI, 3aBUCUMOCTh JABJICHUSI BO3JyXa OT €ro o0bEMma,
TeMIepaTypbl, CKOPOCTH Mpollecca OCThIBAHUS M HArpeBaHWS IMPU H3TYUYCHUHU OT IIBETa
U3JIydaromen (MmorjomarIieil) IMOBEPXHOCTH, CKOPOCTh HCIApeHHs BOJBI  OT
TEMIIEpaTypbl JKUJAKOCTH ¥ IUIOMAAW €€ TOBEPXHOCTH, DJJCKTPU3AIMSI Tel W
B3aMMOJICCTBUE DJICKTPUYCCKUX 3aps/IOB, B3aWMOJCHCTBHE TOCTOSHHBIX MAarHWTOB,
BHU3yaJIM3aIlisl MAarHUTHBIX TOJIEH TMOCTOSHHBIX MarHWUTOB, JEHCTBHSI MArHUTHOTO TIOJIS
Ha TIPOBOJHHMK C TOKOM, CBOWMCTBA 3JIGKTPOMAarHWTa, CBOMCTBA JJICKTPOJBUTATENS
MOCTOSTHHOTO  TOKa): (OpMYJMpPOBaTh IPOBEPSIEMBbIC TMPEANOJOXKEHUSI, COOUpaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000PYI0BaHUS, OMMMCHIBATH X0 ONBITa U (JOPMYITHPOBATH
BBIBOJIBL;

. BBITIOJIHATH MPSAMbIE U3MEPEHUsI TeMIIePaTyphbl, OTHOCUTEIHHON BIIAXKHOCTU
BO3/IyXa, CHJIBI TOKAa, HANpPSKEHHUS C MCIOJIH30BAaHUEM aHAJOTOBBIX MPUOOPOB U
JATYUKOB (DU3UYECKUX BEIWYMH, CpPaBHUBATh pPeE3YyJIbTaThl HM3MEPEHHM C Y4ETOM
3aIaHHOU aOCOIOTHOM MOTPEITHOCTH;

. MPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIUYUHBI OT
JPYyrol ¢ HCHOJb30BAaHUEM TIPSAMBIX H3MEPEHUN (3aBUCHUMOCTH CONPOTHUBIICHUS
NPOBOJAHMKA OT €ro JJIMHBI, IUIONIAAXd IONEPEYHOr0 CEYCHUS U YJACIBHOTO
COTIPOTUBJICHUS BEIIECTBA MPOBOJTHWKA, CHJIBI TOKA, HUIYIIETO 4Yepe3 IMPOBOIHUK, OT
HaMpsHKCHUST Ha TIPOBOJHHUKE, WCCICIOBAHUE IIOCICNOBATECILHOTO W TapalICIIBHOTO
COCAMHEHUM TPOBOJHUKOB): IUIAHHPOBATh MCCJIAEAOBAHUE, COOHMpaTh YCTAHOBKY U
BBITIOJTHATD W3MEPEHUs, CIeAys MPeIoKeHHOMY IUIaHy, (UKCHPOBATH PE3YJIbTaThI
MOJTy4Y€HHOW 3aBUCHMOCTH B BHJIC TaOJIMI] U TpauKOB, JAeiaTh BBIBOJBI 0 PE3yIbTaTaM
HCCIIEIOBAHHUS;

. MPOBOJUTh KOCBEHHBIE W3MEpeHUs (U3MYECKUX BEMWUYWH (yIOenbHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMPOTUBIICHHE TIPOBOJIHMKA, paboTa ©  MOIIHOCTH
AJICKTPUYECKOTO TOKAa): TIUIAHUPOBATh HW3MEPEHHUs, COOHUpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEYsI MPEIOKECHHON HHCTPYKITUU, U BBIUNCIISATH 3HAUCHNE BEJTUIHHBL;

. coOJII01aTh MpaBHia TEXHUKU 0€30MacHOCTH MpH padboTe ¢ 1adopaTopHbIM
000opy10BaHUEM;
. XapaKTepu30BaTh  MPUHIMMBI  JIEHCTBUS  M3YYEHHBIX MPUOOPOB |

TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX ONMHMCAHUsS (B TOM YHCIIEC: CHCTEMa OTOILICHUS
JIOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUNK DIICKTPUICCKOMN
DHEPTUH, DJIEKTPOOCBETUTEIbHBIC IMPUOOPHI, HArpeBaTENbHBIC  JJICKTPONPHOOPHI
(mpuMepBI), DIICKTPUUCCKUE TMPEIOXPAHUTEIH, DJICKTPOMArHUT, JJICKTPOJBUTATEIb
MOCTOSTHHOTO TOKa), HCIOJb3ys 3HAHUS O CBOWCTBaX (DU3MYECKUX SIBICHUN U
HEO0OXO0IMMBIC (PH3NUECKUE 3aKOHOMEPHOCTH;

. pacro3HaBaTh IPOCTBIC TEXHHUYECKHUE YCTPOWCTBA M HW3MEPHUTEIbHBIC
MpUOOPHI TI0 CXEMaM W CXEMaTHYHBIM PHCYHKaM (JKHUIKOCTHBIM TEPMOMETp, TEPMOC,
MICUXPOMETpP, TUTPOMETP, JABUTATENIb BHYTPEHHETO CTOPaHUS, JIEKTPOCKOI, PeocTar),



COCTABJISITh CXEMBI JJIEKTPUYECKHX LENed C MOCAEAOBATEIbHBIM W MHapajljieIbHbIM
COEIMHEHHEM 3JIEMEHTOB, pa3jinyasl yCJIOBHbIE 0003HAUYECHHUSI SJIEMEHTOB JIEKTPUUECKUX
LICTICH;

. MPUBOJAUTH MPUMEPHI (HAXOAUTH MHGOPMAIIMIO O MPUMEPAX) MPAKTUIECKOTO
UCTIONb30BaHUsl (DU3MUECKUX 3HAHUW B TOBCETHEBHOM JKU3HH MJsi 00€CIeYeHHS
Oe3omacHOCTH Mpu OOpalleHMH C [OpudopaMu W TEXHHMYECKMMHU YCTpPOICTBaMH,
COXpaHEHUS 310POBbS U COOIIOAEHUS HOPM 3KOJIOTMYECKOTO TTOBEACHHS B OKpPYKAOLIEH
cpene;

. OCYHIECTBJIATh, TOUCK MHPOpMAIMK  (PU3NYECKOrO0  COACp)KaHUsA B
WNHTepHeTe, Ha OCHOBE HMEIONIMXCA 3HAHUN M MyTEM CpPAaBHEHHS JTOMOJHUTEIbHBIX
UCTOYHUKOB BBIACIATh MH(OPMALIKIO, KOTOpas SIBISIETCS MPOTUBOPEUUBOM MM MOXKET
OBITh HEZOCTOBEPHO;

. UCIIOJIb30BaTh MpPH BBHIMOJIHEHUH Y4YEOHBIX 3a/JaHUN HAay4HO--TIONMYJISIPHYIO
auTepaTypy (U3MUECKOro COJEp)KaHus, CIPAaBOYHbIE MaTepHalibl, PECYpChl CETH
WNuTepHer, Bnanerp NpuéMaMHU  KOHCIIEKTUPOBAHHMS  TEKCTa, MpeoO0pa3zoBaHUs
nH(pOpMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;

. CO3/1aBaTb COOCTBEHHbIE NHCbMEHHbIE U KpaTKUE YCTHbIE COOOIICHMUS,
000011as “HPOPMALIMIO U3 HECKOJBKMX HCTOUYHUKOB (PU3UYECKOTO COJIEP)KaHUs, B TOM
yucie NyOJIMYHO TMPEACTaBIATh PE3YNbTaTbl IMPOEKTHOM WM UCCIEN0BATEIbCKON
NEeATEIbHOCTH, MPU 3TOM T'PAMOTHO HCIIOJIb30BaTh W3YYEHHBIM MOHATUHHBIN ammapar
Kypca (pU3HKH, CONPOBOXKIATh BBICTYINIEHUE TIPE3EHTALIUEH;

. OpU BBIMOJIHEHUH YYEOHBIX NIPOEKTOB U MCCIEAOBAHUNA (PU3NYECKUX
IPOLIECCOB paclpeAesaTh 005S3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABIIEHHBIMU
3aJlayaMu, CJIEeIUTh 3a BHIMIOJHEHUEM IJIaHa ACHCTBUN U KOPPEKTUPOBATH €r0, aJIeKBATHO
OLICHMBaTh  COOCTBEHHBIA  BKJIAJ B  JCATENBHOCTh  [PYIIIbI,  BBICTPAUBAThH
KOMMYHHUKaTHUBHOE B3aUMOICHCTBUE, POSIBIISISi TOTOBHOCTD pa3peliaTh KOH(PIUKTHI.

K xoHiy oOydyeHuss B 9 kJjacce HpeIMETHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIIHUXCSA YMEHUI:

. UCIIOJIb30BaTh  TMOHSTHUSA: CHCTEeMa OTCYéTa, MaTephalibHas  TOYKa,
TPaeKTOpHsl, OTHOCHTEIbHOCTh MEXaHMYECKOTO MABWXKEHHS, naeopmauusa (ymnpyras,
IUIaCTUYECKas ), TPEHUE, HEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh U TIEPErpy3KH,
LEHTP TSHKECTH, a0CONIIOTHO TBEPIOE TEJO, LIEHTP TAKECTH TBEPAOIO Tella, paBHOBECHE,
MEXaHUYeCKHEe KOJeOaHUs U BOJIHBI, 3BYK, HHGPa3BYK U YJIbTPa3BYK, dJIEKTPOMAarHUTHbIE
BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl HCIyCKaHUs W TOTJOLIeHUs, anbda-, 6eTa- U ramma-u3iIydeHHs, U30TOIIbI,
sJIepHasl JHEPreTUKA;

. paznuyarh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHUE, PABHOYCKOPEHHOE NPSIMOJMHEHHOE ABWXKEHHE, CBOOOAHOE MaJeHuE Te,
PaBHOMEPHOE JBUKEHHUE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJl, pEaKTUBHOE JIBU)KEHUE,
Kosie0aTesIbHOE ABM)KEHUE (3aTyXaolllie W BBIHYKIEHHbIE KOJeOaHUs), PE30HAHC,



BOJIHOBOE JIBUKEHUE, OTPAKEHHUE 3BYKa, MPAMOJIMHEIHOE pacpOCTpaHEHUE, OTPAKEHHE
U TIPEJIOMJICHUE CBETA, TTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jIoKeHHUE 0eIoro cBeTa
B CIEKTP U CJOXEHHUE CHEKTPAIbHBIX I[BETOB, JIMCIEPCUSl CBETAa, ECTECTBEHHAs
PaAMOAKTUBHOCTh, BOBHUKHOBEHHE JIMHEWYATOrO CHEKTpa U3IYUYEHHUs) IO OMUCAHUIO UX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OMBITOB, ACMOHCTPUPYIOIMX AaHHOE (Pu3nyeckoe
SIBJICHUE;

. pacmo3HaBaTh  NPOSBICHHE  M3YYCHHBIX  (PU3WYECKUX  SBJICHUN B
OKpY>KarolleM Mupe (B TOM uuciie puandeckue siBJICHUS B MPUPOJIC: TPUIUBBI U OTJIUBHI,
nBro>keHUE MUIaHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE ABWKEHHE YKUBBIX OPraHU3MOB,
BOCIIPUATHE 3BYKOB KMBOTHBIMU, 3€MJICTPSICEHHE, CEHCMUYECKUE BOJIHBI, I[yHAMU, 3XO,
1BeTa TEJ, ONTHYECKHUE SIBJICHHUS B NPUPOJE, OUOJIOTHYECKOE JEHCTBHE BHJIMMOTO,
yJIbTPa(HOJIETOBOTO U PEHTICHOBCKOTO H3JIYYEHUH, €CTECTBEHHBIH pPaJIMOaKTUBHBIN
¢$boH, KOCMUYECKHE JTy4YH, PAJUOAKTUBHOE U3ITYyYCHUE MPUPOIHBIX MUHEPAJIOB, IEUCTBHE
PAIMOAKTUBHBIX HM3IIYYCHUH Ha OpraHu3M 4YeJjoBeKa), MpU ITOM MEPEBOAUTH
MPaKTUYECKYIO0 3a7ady B Y4eOHYIO, BBIJICNATH CYIIECTBEHHBIE CBOMCTBa (MPU3HAKH)
(U3NYECKUX ABICHUI;

. ONKCHIBATh M3YYCHHBIC CBOMCTBA Tel M (DU3UUYECKUE SIBICHHS, UCIOJIb3YS
dbu3nUeckue BEIWYUHBI (CpEIHsIsE U MTHOBEHHAsT CKOPOCTh TeJlla MPU HEPABHOMEPHOM
JBI)KCHUH, YCKOpPEHHUE, MepeMelleHrue, MyTh, YrjoBas CKOPOCTh, CUJIa TPEHHS, CUJa
YOPYTrOCTH, CUjia TSHKECTH, YCKOPEHHE CBOOOJIHOTO MaJIeHMs, BEC TeJia, UMITYJIbC Tena,
UMITYJIBC CHJIBI, MEXaHW4yeckass paboTa W MOIIHOCTh, MOTECHIMAJbHAS SHEPTUs Tea,
MNOAHATOrO HaJ MNOBEPXHOCTHIO 3€MIIM, IMOTEHUHAIbHAS SHEPrUsl CHKATOW MPYKUHBI,
KMHETHYECKasi YHEPTusl, MOJIHA MEXaHWYECKasi SHEPIHs, MePUo U 4acToTa KoJeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IIOKa3aTelb
NPEJIOMIICHUSI CpElibl), MPU OMHCAaHWUU TMPABWIHHO TPAKTOBaTh (HU3UUYECKUN CMBICT
UCIIOJIb3YeMbIX BEIUYMH, O0O03HAYEHUS W EIUHUIIBI (U3UYECKUX BEIMYMUH, HAXOJIUTh
dbopMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3WYECKYI0 BEIUYHHY C JPYTUMHU BEJIMYWHAMU,
CTPOUTH TpaUKKU U3yYEHHBIX 3aBUCUMOCTEHN (DU3NYECKUX BEITUYMH;

. XapakTepu3oBaTh CBOMCTBa TeJ, (U3UYECKHE SBJICHUS U MPOLECCHI,
UCIIOJB3YsSd 3aKOH COXPAHEHUS JHEPrUuM, 3aKOH BCEMHUPHOTO TSITOTECHMS, MPUHIIUI
CyHEepHO3ULIMM CHWJI, MPUHLMN OTHOcUTenbHOCTH ['anmnes, 3akoHbl HbrOoTOHA, 3aK0H
COXpPAHEHUSI UMITYJIbCA, 3aKOHbI OTPAKEHHS U MPEJIIOMIICHUS CBETA, 3aKOHBI COXPaHEHUS
3apsiIOBOTO U MACCOBOI'O YKCEN MPH SAJIEPHBIX PEaKIMsIX, IPU 3TOM JaBaTh CIOBECHYIO
GbopMyIHPOBKY 3aKOHA U 3aMUCHIBATh €0 MaTEMaTUYECKOE BBIPAKEHHUE,

. OOBSACHATh (PU3NUYECKHE TPOIECCHl M CBOWCTBA TEJI, B TOM YHCJIE€ U B
KOHTEKCTE CUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYUHHO--
CJICACTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE M3 2—3 JIOTHYSCKHUX IIaroB ¢ onopoi Ha 2—3
W3YYEHHBIX  CBOMCTBA  (PU3MUECKUX  SBJICHUH, (U3NYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;



. pemarb pacu€THbIE 3a1a4n (ONMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHMI),
UCTIOJNIB3YSl 3aKOHBI M (DOpPMyJbI, CBs3bIBalONIMe (DU3MUECKHE BEIMYMHBI: HA OCHOBE
aHaM3a YCIOBUS 3aJlayd 3aIMChIBATh KPAaTKOE YCIOBUE, BBISABIATH HEJAOCTAIOIIME WM
U30bITOYHBIE JaHHbIC, BHIOMpATh 3aKOHBI M (OPMYJbl, HEOOXOIUMBIE IJI PEIICHUS,
IPOBOJUTH PACUYETHl U OLIEHUBATH PEATHUCTUYHOCTD MOJYYSHHOTO 3HAUYCHUS (PU3NIECKON
BEJIMYMHBI,

. pacmo3HaBaTh MIPOOJEMBbI, KOTOpPbIE MOXHO PpEIIUTh MPH  MOMOIIH
(bU3MYECKUX METOJOB, HUCIOJIb3ys ONUCAHUE HCCIENOBAaHUS, BBIIEISATH MPOBEPSIEMOE
IPEIoI0XKEHNE, OIICHUBATh NMPABUILHOCTh MOPSIIKA MTPOBEICHUS UCCIIEI0BAHUS, JIeJaTh
BBIBO/IbI, UHTEPIIPETHUPOBATH PE3yIbTaThl HAOIIOACHUN U OTIBITOB;

. MIPOBOIUTD OMBITHI IO HAOTIOACHHUIO (PU3MUYECKUX SBICHUM WIH (PU3NIECKIX
CBOMCTB Ten (M3ydyeHUE BTOPOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHUs SHEPTUH,
3aBHCHUMOCTB N€pHoJia KojaeOaHu MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH
OPYXKHUHBl M HE3aBUCHUMOCTb OT aMIUIMTYAbl MallbIX KOJICOaHWH, MPSIMOIMHEWHOE
pacnpoCTpaHEHUE CBETa, pPa3JIOKEHHE O€elIoro CBeTa B CHEKTpP, H3YYEHHE CBOMCTB
M300paKeHUsI B TJIOCKOM 3€pKajie U CBOMCTB M300paKeHUS MpeaMeTa B coOuparomieit
JMH3€, HAOII0ACHHUE CIUIOLIHBIX U JIMHEHYAThIX CHEKTPOB U3JIyUYEHHUS): CAMOCTOSITENIHO
coOupaTh yCTAHOBKY U3 M30BITOYHOrO Habopa 00OpyI0BaHUs, ONUCHIBATH XOJ OIbITA U
€T0 pe3ynbTaThl, HOPMYITHUPOBATH BHIBOIBL;

. POBOAUTH MPHU HEOOXOAMMOCTH CEPUI0 MPSMBIX H3MEPEHHUH, OMpeaessis
CpelHee 3HaueHHE U3MepsieMo BenuuMHbI ((POKyCHOE paccTosHHE CcoOMparoueit
JIMH3bI), 000CHOBBIBATH BHIOOP CrIocO0a U3MepeHus (M3MEPUTEIHHOTO MPUOopa);

. OPOBOANUTH  HCCIEJIOBAHUE 3aBHUCUMOCTEM  (PU3MYECKUX BEJIMYUH C
UCTIONb30BAaHUEM TIPSIMBIX HM3MEPEHUH (3aBUCMMOCTh IYyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM  JBIDKCHMM ©O€3 HadYaJbHOM CKOpPOCTH, TiepuoAa KoJjeOaHui
MaTEeMaTHYECKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH yrja OTPa)K€HUS CBETa OT
yria majeHus W yria MpejoMJIeHUs OT yIJla MaJieHus): MJIaHUpOBaTh HCCIEIOBaHUE,
CaMOCTOSITEJIbHO  COOMpaTh yCTaHOBKY, (DUKCHpPOBATh pe3yibTaThl MOJYYEHHOU
3aBHCHUMOCTH ()M3MUYECKUX BEIUYMH B BUJIEC TAOMUI] W TPpaHKOB, JENaTh BHIBOJABI IO
pe3ynbTaTam HCCIIEIOBAHUS;

. OPOBOAUTH KOCBEHHBbIE M3MEPEHUs (PU3NYECKUX BEIMYUH  (CpEeAHss
CKOPOCTbh U YCKOpPEHHE Teja MPU PaBHOYCKOPEHHOM JBUKEHUH, YCKOPEHUE CBOOOTHOTO
naJeHns, >KECTKOCTh MPYXKHUHBI, KOIPQPUIIMEHT TPEHHUS CKOJIBKECHUS, MEXaHWUYecKas
paboTa W MOIIHOCTh, YAaCTOTa U MEPHOJ KOJIeOAHU MAaTeMAaTHUYEeCKOrOo U MPYKUHHOTO
MasiTHUKOB, ONITUYECKasi CUJIa COOMPAIOLIEH JINH3bI, PaIUOAKTUBHBIN (DOH): TUIaHUPOBATH
U3MEpEHHsI, COOMPaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJIHATD U3MEPEHUS, CIEAYs
NPEJIOKEHHON WHCTPYKIUHU, BBIYUCIATH 3HAYCHHE BEJIMYMHBI W aHAIU3UPOBATh
IIOJIy4YE€HHBIE PE3YyJIbTaThl C YUETOM 3aJaHHOM ITOIrPEITHOCTA U3MEPEHUN;

. coOJII01aTh MpaBHiia TEXHUKK 0€30MacHOCTH MpH padoTre ¢ 1adopaTopHbIM
000pyI0BaHUEM;



. pa3ianuaTh OCHOBHBIE TPU3HAKH HW3YYEHHBIX (U3MUYECKUX MOJENeil:
MaTepuajgbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, TOUYEUHBIM HCTOYHUK CBETa, Jyd,
TOHKas JIMH34, IJIaHeTapHasi MOJIEb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO SIAPa;

. XapaKTepu30BaTh  MPUHILMIIBI  JCUCTBUS  M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMICTB C OMOPOIl Ha X ONMUCAHUS (B TOM YHCIE: CIIUIOMETP, JaTUUKH
MIOJIO’KEHUSI, PACCTOSIHUSI U YCKOPEHUS, paKeTa, 3XO0JIOT, OUYKH, MEPUCKOT, (poToamnmapar,
ONTHYECKUE CBETOBOJIBI, CHEKTPOCKOM, TO3UMETP, Kamepa BuiibcoHa), HCHOJB3Ys 3HAaHUS
0 CBOMCTBax (hU3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUYECKHE 3aKOHOMEPHOCTH;

. UCIIOJIb30BaTh CXEMbl U CXEMaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKHX IPOILIECCOB IMPH PEIICHUH
y4eOHO--TIPAKTUUECKUX 3a]lad, ONTHYECKHE CXEMBI Jii MOCTPOCHHUS H300paKeHH B
TUIOCKOM 3€pKajie U COOMparoIIeH JIMH3E;

. MPUBOJIUTH MPUMEPHI (HAXOAUTHh HHPOPMAIIHIO O IPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUW B IOBCETHEBHOM JKHU3HM JJs O0O€CIeYeHUs
Oe3omacHOCTH Mpu OOpalleHHMH C [OpudopaMu W TEXHHMYECKMMHU YCTpOICTBaMH,
COXpaHEHUs 3/I0POBbS U COOIIOACHUS HOPM 3KOJIOTHUECKOTO TTOBEACHHS B OKpYKaroIIei
cpene;

. OCYILECTBIATh TMOUCK HMHPOpMamuu  (PU3UUECKOrO  COJEpKaHUs B
WuTepHere, camMOCTOSTENbHO (OPMYIHpYsT TIOMCKOBBIM 3ampoc, HAXOAWUTh IyTH
onpeaeraeHus] JOCTOBEPHOCTH MOJyYeHHOM MH(OPMALlMK Ha OCHOBE UMEIOIINUXCS 3HAHUI
U JIOTIOJTHUTENIbHBIX UCTOYHUKOB;

. WCIIOJIb30BaTh MPHU BBIMOJTHEHUM YYE€OHBIX 3aJlaHUN HAYYHO--TIOMYJISPHYIO
auTepaTypy (U3MUECKOro COJEep’KaHus, CIPAaBOYHbIE MaTepHalibl, PECYpChl CETH
WuTteprner, BiageTh NpuéMamMl  KOHCIIEKTUPOBAHMS  TEKCTa, MPEOOpa3OBaHMUS
nH(pOpMaIU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

. CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCTHbIE COOOIIEHHMS Ha OCHOBE
uHOpMAIIUU U3 HECKOJbKMX HMCTOYHUKOB (DU3UYECKOTO COJECPKaHUS, ITyOJIUIHO
IPEACTABIATh PE3YyJIbTaThl IPOEKTHOM WJIU UCCIEN0BATENBCKON IEATEbHOCTH, IPU 3TOM
TPaMOTHO MCIOJB30BaTh N3YUYCHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasziena Gu3nKu
U CONPOBOXAATh BBICTYIJICHUE IMPE3CHTALHUEH C YYETOM OCOOEHHOCTEH ayauTOopuu
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KosaunvecTBOo 4acos DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM (uudpossbie)
Konrpoabusie | Ilpakrnyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1.®0u3uka u eé posib B IO3HAHUHU OKPYKAKOIIEr0 MUPa
bubmuorexa [JOK
11 o - 2
M3MKa - Hayxa o npHpone https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHICCICHE BETTHHIHET https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.3 E - i 2 1
CTECTBEHHO-HAYYHBIN METO]I TO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paspnen 2.11lepBoHavaibHbIe CBeACHUS 0 CTPOCHHH BelleCcTBa
bu6mmoreka [IOK
2.1 C 1
TpocHHE BemecTRa https://m.edso00.ru/7f416194
99 JIB>KeHue U B3aUMOICCTBUE YaCTHUII 9 1 bubnmnoreka [IOK
' BEII[ECTBA https://m.edso0.ru/7f416194
bubnunorexa [JOK
2.3 A 2
TPETATHRIC COCTORHIA BeMecTsa https://m.edso00.ru/7f416194
Hroro no pazneny 5
Pa3nen 3./[Bu:xeHUe U B3aMMOJAEHCTBHE TeJ
bubnunorexa [JOK
3.1 M 3
CXAHMHCCROC ABIDICHHC https://m.eds00.ru/7f416194
3.2 Wuepuus, Macca, mIOTHOCTh 4 1 bu6nunorexa [JOK




https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 Cuna. Bugpt cun https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pasznen 4./laBjieHue TBEPABIX TeJl, ;KUAKOCTEN U ra3oB
41 [asnenue. Ilepenaya naBneHus TBEpAbLIMU 3 bubnnoreka [IOK
' TEeIaMH, )KUIKOCTSIMH U ra3amMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
42 Hlanterine KuaKoCTH > https://m.eds00.ru/7416194
bubmuoreka [JOK
4.3 ATmocheproe aaBeHHe 6 https://m.eds00.ru/7f416194
44 JelicTBHE )KUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEIIO https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nes S.PaGora 1 MOIIHOCTB. JHEPrus
bu6mmorexa [IOK
| P 1
> 400Ta  MOIIHOCTS 3 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
2 I1 1
> POCTBIC MEXAHHIMBL > https://m.eds00.ru/7f416194
but6mmoreka [JOK
. M 4 1
53 CXAHHICCKA SHEPTHA https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHO eBpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 12




8 KVIACC

KosunvecTBO 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/ P Konrpoabusie | Ilpakrnyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypchl
Pa3pen 1.TenyioBblesiBJIeHUSA
bubmuorexa [JOK
1.1 i 7
CTpocHHe i CBOCTBA BeluleCTRa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CTIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2.9jekTpryeckne 1 MATHUTHDIE SIBJICHUS
21 DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubnmnoreka [IOK
' U UX B3aUMOJCHCTBHUE https://m.edsoo.ru/7f4181ce
bubnmunorexa [JOK
2.2 I1 i I 20 1 7
OCTOAHHBIH SICKTPHICCKHI TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2. M 1 1
3 ATHHTHDIC ABICHHA 6 https://m.edsoo.ru/7f4181ce
but6mmorexa [JOK
2.4 4
SEKTPOMATHHTHAS HHAYKIAS https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHOe Bpemst 3
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 3 14




9 KVIACC

KosunvecTBO 4acos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM uuppoBbIe
Ne i/ P Konrpoabusie | Ilpakrnyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypchl
Pa3zpgen 1.MexannuecKuesiBJeHHUS
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bubmuoreka [JOK
' OIHMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SanvoAeHcTBre Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 1 2
AKOHKL COXpateHui https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paszpnen 2.Mexanuveckne KoJ1e0aHUSA M BOJHBI
bubnmunorexa [JOK
2.1 M 0 7 3
CAMICCIHE KomehamA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRATMHACCKHE BOSHH. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3.9/1eKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DNEeKTPOMarHuTHOE M0JIE U 5 5 bu6mmoreka LIOK
' 3IIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4.CBeToBbIesiBJICHUS
4.1 3aKoHBI paCIPOCTPaHEHHS CBETA 6 2 bubnuoteka [JOK




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

bubmuorexa [JOK
4.2
JIuH3BI ¥ oNITHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4aé
bubmuoreka [JOK
4. P 2
3 a3JI0’KeHHE 0eJIOro CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zpen S.KBanroBbiesiBJIeHUA
bubmuorexa [JOK
51 Hcnyckanue v moromeHne cBeTa aroMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHE aTOMHOTO A7pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3nea 6.I1oBTOpUTEIHHO-0000 IHAIOIIMEMOLYTb
6.1 [ToBTOpEeHME U 00001IeHNE COAEPHKAHUS 9 9 bu6mmoreka IIOK
' Kypca ¢pu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 26




YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YHEHUKA

» ®usuka: 7-i knacc: 6a30BbIi ypoBeHb: yueOHuUK, 7 kinacce/ [lepoimkun .M.,
NBanoB A.U., AkiimonepHoe o61miectBo «M3narensctBo «IIpocBemenuey

» ®usnka: 8-i kiacc: 0a30BbIN YpOBEHB: yueOHUK, 8 kiacc/ [lepoimkun U.
M., BanoB A. 1., AxuimonepHoe ob1iectBo «M3aaTenscTBo «IIpocBemnienne»
» dusznka: 9-i kacce: 0a30BbIN YPOBEHB: yueOHUK, 9 kinacc/ [lepoimkun U.
M., I'ytauk E. M., BanoB A. U., [letpoBa M. A., AKIinoHepHOE 00IIECTBO
«3narensctBo «IIpocBemenne»

®dusuka. CoopHUK BOMpocoB U 3a1ad. 7 kinacc/ Mapon A. E., Mapon E. A,
[To3omckuii C. B. IIpocsemenue, 2023

®uzuka. COOpHUK BOMPOCOB M 331a4. 8 kinacc/ Mapon A. E., Mapon E. A.,
[Tozouickuii C. B. IIpocsemenue, 2023

®uzuka. COOpHUK BOMPOCOB U 331a4. 9 kimace/ Mapon A. E., Mapon E. A.,
[Tozomckuii C. B. IIpocsemenune, 2023

METOANYECKHUE MATEPUAJIBI IJI51 YYUTEJISA

®duzuka. 7-9 kinacc. ba3zoBelil ypoBeHb. MeToauueckoe nocooue K yueOHUuKy
N. M. Ileppriikuna, A. Y. IBaHoBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

https://lesson.edu.ru

Enunas xomnekius Ludposbeix o6pa3zoBarenbHbIX pecypcoB URL:
http://school-collection.edu.ru/

Harnsgabie MynsTHMeuitHbIE TOcoOus K ypoky ¢usuku URL: http://class-
fizika.ru/mm210-11.html

Oopa3zoBarenbHas wiardgopma "VAVILOV" URL: https://edu.vavilovsar.ru/
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