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MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMMa mo ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs COCTaBJeHAa Ha
OCHOBE NOJOXEHUH U TpeOOBaHMUN K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3zoBaTtenbHONW mporpammsbl, mpeacraBieHHbx B PI'OC 00O, a Takke ¢ y4yérom
denepanpHOl paboueil mporpammbl BocnuTaHus W KoHIENmuu mpenojaBaHus y4eOHOTO
npeaMera «Dusukay.
CopepxaHue mnporpamMmbl 1o (U3MKE HANpaBleHO Ha (POpPMHpPOBAHME ECTECTBEHHO-
HAy4YHOM I'paMOTHOCTH OOYYarOIIMXCS U OpPraHMU3alMI0 U3y4deHHs (PU3MKU HA AESITeIbHOCTHOM
ocHoBe. B mporpamme 1o ¢u3MKe YUUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro IpelMeTa B
peanmzanuu Tpeboanuit ®I'OC OOO K MIaHUPYEMBIM JHUYHOCTHBIM M METalpeIMETHBIM
pesyabTataM OOYYeHMS, a TaKKe MEXKIPEIMETHbIE CBS3U E€CTECTBEHHO-HAYUHBIX Y4YeOHBIX
MIPEIMETOB HAa YPOBHE OCHOBHOTO 00OIIEro 00pa3oBaHMs.
[Tporpamma 1o ¢u3MKe yCTaHABIMBAET pacHpeiesieHre y4eOHOro marepuaiia Mo rojam
o0yueHusi (1Mo Kiaccam), NpeajaraeT TPUMEPHYIO IOCJIEI0BATEILHOCTh H3YUYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUA MPEJAMETHOTO COJEpKaHUS U Y4YETe BO3PACTHBIX
0COOEHHOCTEH 00yJaroITuXCsl.
[Iporpamma o ¢pusuke pazpaboTaHa ¢ LEIbI0 OKA3aHUS METOINYECKOM MOMOIIU YUUTEIIO
B cO37aHMU pabodell mporpaMMebl 10 Y4eOHOMY MpEeIMETY.
du3uka sBISETCS CUCTEMOOOPa3yIOLUM Il €CTECTBEHHOHAYYHbIX Y4eOHBIX MPEIMETOB,
MIOCKOJIbKY (pU3MUYECKHe 3aKOHBI JeKaT B OCHOBE IPOLECCOB U SBICHHM, U3y4aeMbIX XMMUEH,
Ouonorueit, actpoHoMuelt U (U3NIECKOil reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, TPEAOCTABISET Hamboyiee siICHbIe 00Opas3lbl NMPUMEHEHUS HAay4YHOTO MeETOoJa
MO3HAHMS, TO €CTh CII0CO0a MOIyYEeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OpHa W3 rIaBHBIX 3a/1ad (U3MUECKOr0 0Opa3oBaHUsI B CTPYKType 001ero oopa3oBaHUs
COCTOMT B (OPMHPOBAHUM €CTECTBEHHOHAYYHOW TpPAaMOTHOCTH U HUHTEpeca K Hayke Yy
o0ydaromuxcs.
N3yuenne ¢uzukun Ha 0a30BOM YpOBHE IMPENIOaracT OBJIAJACHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO IPAMOTHOCTB:!
® HAay4HO OOBSCHSTH SBJICHHUS;
® OILICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUSI;
® UHTEpIPETUPOBaTh JaHHbIE U HUCIOJIb30BaTh HAy4HbIE OKAa3aTEJIbCTBA IS
MOJTy4Y€HUs BHIBOJIOB.
Ilenu uzyuyeHus (UMK Ha YPOBHE OCHOBHOIO OOILEro 0Opa3oBaHUsl OMpeEIesieHbl B
Konnenmnuu npenonaBanus ydeOnoro npenmera «®Dusnka» B 00pa3oBaTeNbHBIX OpraHU3aUAX
Poccuiickoii @enepanuy, peaau3yoOIMX OCHOBHbIE 00I1e00pa3oBaTeIbHbIE IPOrPaMMBI,
yTBep)KAEHHON pemienneM Komernn MunucrepctBa npocsenieHust Poccuiickoit @enepanuu
(mpotokoin ot 3 nexadps 2019 r. Ne [IK4BH).
Heian usyuyeHus pusuku:
* npuoOpeTeHHe HWHTepeca M CTpPEeMJICHHs OOydYaloUmMXCsi K HAay4yHOMY M3YUCHHUIO
NPUPOIBI, Pa3BUTHE UX WHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TIPEACTAaBICHMH O HAYYHOM METOJIE TMO3HaHUsA U (opMupoBaHue
HCCJIEIOBATENLCKOIO OTHOIIECHHUS K OKPYKAIOUIUM SIBICHUSM;

* (opMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KAaK pe3ysibTaTa U3yueHUsI OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



* (opMUpOBaHHE MPEACTABICHUN O POiH (PU3UKU IS Pa3BUTHUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHUIA;
® pa3BUTHE TIPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymeill mnpodeccuoHaNTbHOMI
NEeSTeTLHOCTH, CBA3aHHOM ¢ (PM3UKOM, MOJITOTOBKA K JalbHEHIIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUH.
Joctrmxenne S3TUX Ieled mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus 00eCIeunBaeTCs pelICHHEM CIeAYIONINX 3a1a4:
* npuoOpeTeHHe 3HaHUIl O JUCKPETHOM CTPOCHHUHU BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;
®* npuOOpeTeHHEe YMEHHUH ONHChIBAaTb M  OOBACHATH (U3UUECKUE SBICHUA C
HCIOJIb30BaHNEM TIOJyUYEHHBIX 3HAHUM;
® OCBOGHHE METOJOB pEUIeHMs] MPOCTEHIINX pacu€THBIX 3a/Jad C MCIOJIb30BAaHUEM
buznyecKkux Mozenei, TBOPUYECKUX U MPAaKTHKOOPUEHTUPOBAHHBIX 33/1a4;
® pa3BUTHE YMEHHH HaOMOIaTh TNPUPOAHBIC SIBICHHWS U BBIIOJIHATH  OIBITHI,
nabopaTtopHble pabOTHl U HKCIEPUMEHTATIbHBIC HCCIEIOBAaHHUS C HCIOJIb30BAHUEM
MU3MEPUTENBHBIX TPHOOPOB;
® ocBocHUE NpUEMOB paboThl ¢ MHpOpManuell (U3NUECKOT0 COACp)KaHUs, BKIOYas
MHPOPMALIMI0O O COBPEMEHHBIX JOCTIDKCHHAX (HU3UKH, aHAIW3 W KPUTHYECKOE
OlLIEHHBaHNE UH(POpMALUH;
® 3HAKOMCTBO CcO chepaMu podhecCHOHATBEHOMN eATeTbHOCTH, CBI3aHHBIMU C (PU3UKOM,
1 COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHKEHUSIX (PU3HMUECKON HAYKH.
Ha wn3ydenne ¢usuku (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMS
oTBOAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HezleN0), B 8 kiacce — 68 gacoB (2 yaca B
HEZIeIo), B 9 KJ1acce — 102 yaca (3 yaca B HEJIeI0).

[Tpeiaraemslii B mporpamMme 1o (usuke nepeyeHb Ja00paTOPHBIX padOT U OMBITOB HOCHUT
PEKOMEH/IaTENIbHBIA XapaKkTep, YUWTeNlb JejaeT BhIOOp IMPOBEICHHUS J1a0OpPaTOPHBIX paboT u
OTIBITOB C YYETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIINXCsl, CIIMCKA IKCTIEPIMEHTAIBHBIX
3aIaHUMH, TIpe/IaraéMbIX B paMKax OCHOBHOTO IOCYapCTBEHHOTO YK3aMeHa 110 (usnke.



COAEPKXAHUE OBYUYEHUA
7 KJIIACC

Paznen 1. ®u3uka v €€ poJib B IO3HAHUHU OKPYKAOIIEr0 MUPA.

®usnka — Hayka o npupoze. fABnenus npupoipl. PU3NUecKUe SBICHUS: MEXaHUYECKHUE,
TEIUIOBbIE, AJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckne BenuuuHbL M3Mmepenue ¢usnyeckux BenuuuH. DU3HUECKHE TPUOOPHI.
[TorpemHocTs n3MepeHuit. MexxayHapoaHas cucTeMa eJUHMIL.

Kak ¢usuka u npyrue ectecTBeHHble HayKH H3y4daroT Mpupoly. EcTecTBEeHHOHAy4yHBIN
METOJ TMO3HaHMA: HaOJI0eHHe, MOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBUIKEHHUE THUIOTES,
HKCIEPUMEHT TI0 TPOBEpPKE THUIOTE3, OOBsACHEeHHE HalmomaemMoro spieHus. Omnucanue
(bU3NUECKUX SABICHHUI C TIOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, JIEKTPHUCCKUE, MATHUTHBIC, CBETOBBIC SIBICHHSI.

2. Ousnyeckue NPHOOPHI U MPOLEAYPa MPSAMBIX U3MEPEHHI aHATIOTOBBIM M HU(PPOBBIM

npubopoMm.

Jlabopamopuwvie padbomot u onvimol.

OnpenesneHue eHbl JeNIeHUs IIKAIbl U3MEPUTEIBHOT0 prodopa.
N3mepenue paccTOsSHUN.

N3mepenne 00bEMa KUAKOCTU U TBEPJOTO TENA.

Omnpenenenre pa3sMepoB MalbIX TEl.

u b WN -

W3mepenue Temmneparypbl IMpU MOMOIIM KHJIKOCTHOTO TEpMOMETpa M JaTyuka
TEMIIEPATYPBHI.
6. IlpoBeaeHHE HCCICIOBAHUS IO MPOBEPKE THMIOTE3bl: JANBHOCTh MOJETA IIAPHUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0O0JIbIIe, YeM OOJIbIIe BHICOTA ITyCKa.

Pasznes 2. IlepBoHayaibHble CBEACHUS O CTPOCHUH BelIeCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJIEKYJBI, HUX pasMepbl. ONBITHL, 10Ka3bIBAIOIIUE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBuxenue yacTtuil BemiecTBa. CBs3b CKOPOCTH JBM)KEHMSI YAcCTHUI[ C TEMIIEpaTypOM.
BbpoyHnoBckoe nmBmwxkenue, nuddysus. BzaumopeicTBHe dYacTHI] BEIIECTBA: MPUTSHKECHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, IKUIAKOCTEH U TBEPABIX
(kpucTannuyeckux) Ted. B3auMoCBs3b MEXIy CBOMCTBAMM BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HaOnronenue OpOyHOBCKOTO JABHIKCHHS.

2. Habmronenue nuddysuu.

3. HaGmronenue sBICHUHN, OOBACHSIONIMXCS MPUTSHKEHHEM WIIH OTTAIKHBAHUEM YACTHI]

BELIECTBA.

Jlabopamopuwvie padbomot u onvimol.

1. Omenka quaMeTpa aToMa METOAOM PSIIOB (C UCTOIB30BaHUEM (OTOrpadmii).

2. OIbITH 0 HAOJIIOIEHHIO TEIJIOBOTO PACIITUPEHHS Ta30B.

3. OmnbIThl 10 OOHAPYKEHUIO JEUCTBUS CHIT MOJICKYJISIPHOTO PUTSKCHHS.



Pa3nen 3. /IBuskeHHe U B3auMo/ielicTBHE TeJl.

Mexannueckoe JBUXKCHUC. PaBHOMepHOC H HCPABHOMCPHOC IBUKCHHUC. CKOpOCTB.
Cpe,ZLHSIH CKOPOCTh NIpHU HEPABHOMCPHOM IBUKCHUMU. Pacuér IMyTH 1 BpCMCHU NBUXKXCHUA.

SIBnenue HUHCPpLUU. 3aKOH HHCPLUU. BSaHMOHGﬁCTBHC TCJI KaK INpHYMHA HU3MCHCHUA
CKOPOCTH JBMXEHHMsS Teld. Macca kak mepa MHepTHocTu Tena. [lnmoTHocTs BemiecTBa. CBS3b
IJIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B CAUHUILIC 06’béMa BeIICCTBA.

Cuna kak XxapakTepucTuka B3auMmoneWcTBus Ten. Cuna ynpyrocty u 3akoH ['yka.
I/ISMepeHI/Ie CHJIBI C IIOMOIIIBKO )II/IHaMOMeTpa. ﬂBJ’IeHI/Ie TATOTCHUA MU CHJIA TAXKCCTH. Cpma
TAXKECTH Ha APYIrUX IUIAHETax. Bec tena. Hesecomocth. CiioxeHue CHUJI, HaIllpaBJICHHBIX II0
oaHoil psiMoi. PaBHogelicTByromas cuil. Cuia TpeHusi. TpeHue CKOJIbKEHUSI U TPEHHUE MOKOS.
Tpenue B IpUpOAE U TEXHUKE.

Hemoncmpayuu.

Ha6J’IIOI[eHI/Ie MEXAaHHUYCCKOI'O IBUXKCHUA TCIIA.

I/I3MepeHHe CKOpPOCTHU Hp)IMOJ'IHH@fIHOFO JBUKCHUA.
HaGntoienue siBJIeHUSI UHEPIIUH.

Ha6J’IIOI[eHI/Ie HN3MCHCHUS CKOPOCTH IIpU B3aHMOﬂ€ﬁCTBHH TCJI.
CpaBHCHI/Ie Macc 110 BBaHMOHCﬁCTBHIO TCII.

QuhwhE

CrnorxeHue cuil, HalpaBJIEHHBIX 110 OAHON IPSIMOH.
Jlabopamopuwvie padbomot u onvimel.
1. Ompenenenue CKOPOCTH PaBHOMEPHOTO JBWXKEHHs (IIapUKa B JKUAKOCTH, MOJCIH
AIEKTPUIECKOTO aBTOMOOUIIS U TaK Jlajee).
2. Ompezenenne cpeaHel CKOPOCTH CKOJIbKEHHUS OpycKa WM MIaphKa 10 HaKJIOHHON
IJIOCKOCTH.
Omnpenenenne IWIOTHOCTH TBEPAOTO TeNA.
4. OmbIThI, IEMOHCTPUPYIOIINE 3aBUCHMOCTh pacTsHKeHHUs (IehopMariiu) MmpyKUHBI OT
IIPUIOKEHHOM CUJIBIL.
5. OmbIThl, IEMOHCTPUPYIONINE 3aBUCHMOCTh CHJIBI TPEHHSI CKOJBKEHHS OT Beca Tejla U
XapaKTepa COMPUKACAIOMINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJ, dKMAKOCTEN M ra3oB.

Jasnenne. CriocoObl yMEHbBIIIEHUS U YBETUUCHU JaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTh
JaBJeHUs ra3a oT o0bEMa, Temnepatypsl. [lepenada napneHuss TBEPABIMU TEIAMH, KUIKOCTIMHU
u razamu. 3akoH llackans. [THeBMaTnueckue mMamuHbl. 3aBUCMMOCTDH AABICHUS >KHIKOCTH OT
rnyOunsl.  I'mapocratuueckuii  mapamokc. CooOmaromuecss cocynsl.  ['mapaBimuueckue
MEXaHU3MBI.

Atmocdepa 3emin u armochepnoe nasY TBEPKJIEHO
[upexrop

W

JlaBpenTiok T.B.
[Tpuka3z Ne68 ot «04» centsiops 2023 r.nenue. [IpuyuHbI CyIIeCTBOBaHUS BO3TYLTHOMN
o6onoukn 3emnu. Omnbit Toppuuennu. M3mepenue atrmMocpepHOro naBieHHUs. 3aBUCUMOCTH
aTMOC(EpHOTO [TABJICHUS OT BBICOTHI HalX ypoBHeM Mops. [IpuOoper mast w3MepeHus
aTMOC(EpPHOTO J1aBJICHHUSI.
JleiicTBHe )XUIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX TeJO. BriTankuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxoriaBanue.



Hemoncmpayuu.

QuhwhE

N

8.

3aBUCHMOCTbD JABJICHUS I'a3a OT TEMIIEPATYPBHI.

Ilepenava naBiaeHUs )KUAKOCTBIO M Fa30M.

Coobuaromuecs: cocyapl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neiicTBus aTMOC(HEPHOTO JaBICHUSL.

3aBUCUMOCTh BBITAJKUBAIOMIEH CHJIBI OT 00BEMa NOTrPYKEHHOM dYacTH Tela H
IJIOTHOCTHU KUAKOCTH.

PaBeHCTBO BBITAJIKMBAIOLLEH CUJIBI BECY BHITECHEHHOM KUIKOCTH.

VYcnoBue IuIaBaHUA TEN: IUIABAHME WIH IIOIPYXKEHHE TEJI B 3aBUCHUMOCTH OT
COOTHOUICHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopusie pabomul u onvimol.

1.

2.

5.

HccnenoBaHue 3aBUCIMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJa.

OnpeneneHyue BBITAJTKUBAIOMICH CHUJIbI, JCHCTBYIOUIEH Ha TEJIO0, MOTPYKEHHOE B
JKHUJIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIbI, JCHCTBYIOIIEH HA TEIO B
JKHIKOCTH, OT MacChI TeJa.

OnbITHI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAIKUBAIOIICH CHIIBI, JEHCTBYIOMIEH Ha
TEJIO0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B KUJIKOCTh YaCTH TeJla U OT TUIOTHOCTH
JKUIKOCTH.

KonctpynpoBanue apeomeTpa WM KOHCTPYMPOBAHHUE JIOAKA U OIpEIciieHHe €€
rPy30MOIbEMHOCTH.

Paszgesn S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanunueckasi pabota. MOIIHOCTb.

IIpocTeie MeXaHU3MBbL: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb. IIpaBuio paBHOBecHs
priuara. IlpuMenenue npaBuia paBHOBecHs pblyara K OJOKY. «30J0TO€ NMPaBUIO» MEXaHHUKH.
KIIJI mpocThix MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannyeckass sHeprusa. KuneTnueckas W mnoTeHuuaidbHas »sHeprus. [IpeBpaiieHue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUU B APYToi. 3aKOH COXpaHEHUs YHEPTHH B MEXaHHKE.

Hemoncmpayuu.

1.

[Tprmepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimol.

1.

OHpeI[eJ'IeHI/IC pa6OTLI CUJiIbl TpPEHHA IIPH PABHOMCPHOM JBHMIXCHHHU TCJIa IIO
FOpI/I3OHTaHBHOI‘/’I TIOBCPXHOCTH.

2. HWccnenoBanue ycaoBUil paBHOBECHS phlyara.

3. Usmepenne KII]] HAKIOHHOM IJIOCKOCTH.

4, I/IayquI/Ie 3dKOHa COXpaHCHUA MEXaHUYeCKOMH OHCPI'uu.

8 KUIACC

Pa3pen 1. TensioBbIe IBJICHUA.

OCHOBHBIE TTOJIOKEHUS MOJ'ICKy.]'ISIpHO—KHHGTH‘IGCKOﬁ TCOPHUU CTPOCHUA BCIUICCTBA. Macca
U pasMEepbl aTOMOB W MOJICKYJIL. OHBITBI, NOATBCPIKAAIOIMINUC OCHOBHBIC ITOJIOKCHUS
MOHeKyHHpHOKHHCTquCKOﬁ TCOpHU.



Monenu TBEPAOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucranmuieckue u
amop¢usbie Tena. OOBSICHEHHE CBONCTB T'a30B, KUIAKOCTEH U TBEPABIX TEI HA OCHOBE MOJIOXKCHHIMA
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CMmadyMBaHWE M KaMWUISIpHBIE siBJIeHUA. TemioBoe
pacIIMpEeHHE U CXKaTHE.

Temmeparypa. CBsi3p TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBH)KCHHS YacCTHIIL.
Buytpennsas osHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW OJHEpPruM: TeIulonepenadya u
coBepieHre padboTel. Buasl Teronepenaun: TeIIONPOBOAHOCT, KOHBEKIHUS, H3ITyYECHHE.

KonnuecTBo TemnoThl. YenbHas TEMIOEMKOCTh BellecTBa. TemmooOMeH U TemaoBoe
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBneHue u OTBepJeBaHUE KPUCTAITHYECKHX
BEIIECTB. YJIeNbHas TeIuloTa IUaBieHus. llapooOpa3oBanue W KoHAcHcanus. VcmapeHwue.
Kurmienne. YnenbHas Temiora mapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATYPhl KUICHHS OT
aTMOC(EpHOTO J1aBJICHHUS.

Brnaxnocts Bo3myxa.

DHeprusi TOIUIUBA. Y JiebHas TEIIOTa CTOPaHus.

[Mpunuuner paboter TemnoBbix asurareneid KIIJ[ TtemmoBoro pasurarens. TermsoBbie
JIBUTATEH U 3alIUTa OKPYXKAIOLIEH Cpebl.

3aKOH COXpaHEHUs U NIPEBPAILCHHS SHEPTUU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGumoaeHnue OpOYHOBCKOTO IBHYKEHHSL.

2. Ha6mronenue nuddysun.

3. HabmroneHue siBIeHUN CMaYUBaHKS U KATWUISIPHBIX SIBICHH.
4. HaboieH)e TEIJIOBOTO PACIIUPEHHS TEJL.

5. W3mMeHeHune naBicHus ra3a Mpu U3MEHEHHH 00bEMA U HATPEBAHUH WITH OXJIAKICHHH.
6. TlpaBuia u3MepeHUs TEMIIEPATYPHI.

7. Bujbl Temionepenaym.

8. OxuaxkaeHue mpy COBEPIIEHHH PaOOTHI.

9. HarpeBanue rpu COBEpIIEHHH PaOOTH BHEIIHUMH CHJIAMH.
10. CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHbIX BEIIECTB.

11. Ha6mronenve kunexus.

12. HaGmtoieHne mocTossHCTBa TeMIIepaTyphl MPH TLTaBICHUH.
13. Mozenu TeIIOBEIX IBUTATEIIEH.

Jlabopamopuwvie padbomot u onvimol.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHSL.

OmnBITHI 110 BRIPAIIMBAHUIO KPUCTAIUIOB TIOBAPEHHON COJIU MIIM caxapa.

OnbITHI 110 HAOTIOACHHUIO TEIIJIOBOTO PACIITUPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEIl.
Omnpenenenue naBiaeHUs BO3IyXa B OAJJIOHE MITIPUIIA.

u b WNH

OmBITHI, JAEMOHCTPHUPYIOLINE 3aBUCHMOCTH JIABJICHUS BO3IyXa OT €ro o0béMa u
HarpeBaHus WINA OXJIaKICHUS.

o

[IpoBepka rumoTe3bl JUHEHHOW 3aBUCUMOCTU JUTMHBI CTOJOMKA >KHUJIKOCTU B
TEPMOMETPHUUECKOMN TPyOKe OT TeMIiepaTyphl.

7. HabGnroneHne n3MEHEHHUs] BHYTPSHHEH SHEPIUU Teja B pe3ysibTaTe TEIUIONepeaun 1
paboThl BHEIITHHUX CHIL

@®

I/ICCJ'IC,Z[OBaHI/Ie SIBJICHHUS TEIJI000MEHa IIpru CMCIIMBAHUH XOHOHHOﬁ u ropﬂqeﬁ BOJBI.

0

OHpeI[eJ'IeHI/IC KOJIMYCCTBA TCIUIOTBHI, IMOJIYYCHHOI'O BOHOﬁ Ipu TEIJI000MEHE C
Harp€TbiM MCTAJNINYCCKUM HUJIMHIAPOM.



10. Onpenenenne yaeabHOU TEIIOEMKOCTH BEIIECTBA.

11. HccnemoBanue mporecca HCIapeHus.
12. OmnpenencHre OTHOCUTENLHOM BIGKHOCTH BO3LyXa.
13. OmnpeneneHue yaeabHON TEIUIOTHI IUTABICHUS JIb/IA.

Paznen 2. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHHS.

Onextpuzanus Ten. JBa poja ayIeKTpUYECKUX 3apsiioB. B3aumonelcTBue 3apsyKEHHBIX
ten. 3akoH KyroHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apsDKEHHBIX TEJl OT BEIMYMHBI
3apsA70B U PACCTOSTHUSI MEKY TEIaMH).

Onekrpuueckoe nose. Hanpsx€HHOCT 3iekTpuyeckoro nosid. [IpuHuun cyneprno3unuu
ANEKTPUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsaoB. DJIEMEHTApHbIM snekTpuueckuid 3apsan. CtpoeHue
aToMa. [IpoBOIHUKH U AMAIEKTPUKHU. 3aKOH COXPaHEHUS dJIEKTPHUUECKOro 3apsia.

ONEKTpUUYECKUN TOK. YCJIOBHS CYyIIECTBOBAHUS DJJIEKTPUUECKOrO ToKa. VCTOYHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOr0 TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEeKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. ComnpoTHBIEHHE
IIPOBOJHMKA. YJIEIbHOE CONpPOTUBJIEHHE BemlecTBa. 3akoH Owma Juis ydacTkKa Lemu.
[TocnenoBarenbHOE U MapaieIbHOE COETUHEHHE TPOBOJHUKOB.

PaboTta 1 MOUTHOCTH 31EKTpUYECKOro Toka. 3akoH J[xoyns—Jlenna. DnekTpudeckue 1enu
U TIOTPeOUTENH IEKTPUIECKOM SHEpruu B ObITY. KOpoTKoe 3aMbIKaHHE.

[locTostHHBIE MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJe€.
MarnutHoe nosie 3eMJI ¥ €ro 3HaueHue i )kM3HU Ha 3emiie. OnbIT Operena. MarHuTHoe nose
ANEKTPUUECKOTO TOKA. [I[puMeHeHne 3eKTpPOMarHuToB B TEXHUKE. J[eMCTBHE MarHUTHOTO IO
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHMraTelb IOCTOSSHHOro Toka. lcmonbs3oBaHue
AIIEKTPO/IBUraTeNIel B TEXHUYECKUX YCTPOMCTBAaX U HAa TPAHCIIOPTE.

OnbiTel  @apazaes. SBneHue dneKTpoMarHUTHOM uHAyKnuu. [lpaBwno  Jlenua.
Onextporenepatop. CrocoObl MOTy4YEeHHUS DSIEKTPUYECKONW OHHEPruH. ODJIEKTPOCTAHIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DJeKTpu3anus Teil.
JIBa poza 3MEeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBHUE 3apsyKEHHBIX TEIl.
YCeTpoiCcTBO U JEHCTBHE 3IEKTPOCKOIIA.
DnekTpocTaTHuecKast UHIYKIIHS.
3aKOH COXpaHEeHHMsI AJEKTPUUECKUX 3apsI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenupoBaHue CUIOBBIX TUHUI STEKTPUUECKOTO TOJIS.
VcTOYHUKY IOCTOSTHHOTO TOKA.
JlefcTBHS DIIEKTPUYECKOTO TOKA.

. DIEKTPUUECKUH TOK B KUIAKOCTH.

. T'a30BbIi1 pa3ps.

. U3mepeHnue cuiibl TOKka aMIepMeTpoM.
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. U3smepeHnue 31eKkTpruuecKkoro HanpsKeHUs: BOJIbTMETPOM.

. PeocTar n mMarasus conpoTHBICHUN.

. B3aumo ieficTBue MOCTOSIHHBIX MarHUTOB.

. MogennpoBaHrue HEBO3MOKHOCTHU Pa3eICHHs MOJI0COB MArHUTA.
. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
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. OneIT DOpcrena.

. MaruuTtHoe noJjie Toka. JIEeKTPOMAarHmr.

. JlelicTBHE€ MarHMTHOTO MOJISI HA POBOIHUK C TOKOM.

. DJIEKTPOBUTATENH TTOCTOSSHHOTO TOKA.

. UccnenoBaHue sIBJIEHUS 3JIEKTPOMarHUTHOM MHTYKIIUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HalpaBJICHUs] MHIYKIIMOHHOTO TOKA OT YCJIOBUM €ro BOSHUKHOBEHUS.
. DIEKTpOreHepaTop NOCTOSHHOIO TOKA.

Jlabopamopusie pabomul u onvimol.

1. OmbITHI 110 HAOTIOACHUIO ICKTPU3AINH TET HHIYKIIUECH U IPH COMPUKOCHOBEHUH.

2. HWccnenoBanue AeMCTBUS 3IEKTPUUYECKOTO MO HA TPOBOAHUKHU U TUIIEKTPUKU.

3. CoOopka u mpoBepKa padOThHI AIEKTPUUECKON 1IETIH MOCTOSTHHOTO TOKa.

4. W3mepeHue U peryaupoBaHUE CHIIBI TOKA.

5. H3Mepenue u peryaupoBaHUe HAIPSKEHUS.

6. HccnenoBaHnue 3aBUCHMOCTH CHJIBI TOKA, UIYIIETO Yepe3 Pe3UCTOP, OT COMPOTUBICHUS
pe3ucTopa 1 HaNpsKEHUs Ha PEe3UCTOpE.

7. OnbITel, JAEMOHCTPUPYIOIINME  3aBUCHUMOCTb  JJEKTPUUECKOTO  CONPOTUBIIEHUS
IIPOBOAHMKA OT €T0 JJIMHBI, IUIOIIA U MIONIEPEYHOr0 CEYEHHS U MaTepHaia.

8. IlpoBepka mpaBuiia CJIOXKEHHUS HANPSHKEHUM INPU TOCIEI0BATEIBHOM COEIUHEHHUU
JIByX PE3UCTOPOB.

9. Tlpoepka npaBuia JUisl CUJIbI TOKA MPU MapaieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI IIEKTPUUECKOTO TOKA, UIYIIETO YepPe3 PE3UCTOP.

11. Onpenenenne MOITHOCTH 3NIEKTPUIECKOTO TOKA, BBIZENIIEMOI HAa PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO YEpe3 JaMIIOUKY, OT HaIpsKEHUs
Ha HEM.

13. Onpenenenune KII/l narpesarensi.

14. UccnenoBanre MarHUTHOTO B3aWMOJICHCTBHUS MOCTOSTHHBIX MarHUTOB.

15. 3yyeHne MarHUTHOTO TIOJNS TOCTOSHHBIX MAarHUTOB TIPU WX OOBEAMHEHUH H
pa3/esieHun.

16. UccnenoBanue OeUCTBUA SIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBHS KaTyIIKU C TOKOM U
MarHuTa OT CHUJIbl TOKA U HANPaBJICHUs TOKA B KaTYIIIKE.

18. 3yuenue AeiCTBUS MarHUTHOTO TOJISE HA MPOBOJIHUK C TOKOM.

19. KorcTpyupoBaHue U U3y4eHUE paOOTHI JIEKTPOIBUTATETIS.

20. Uzmepenune KIIJ] anekTponBUraTeIbHON YCTaHOBKH.

21. OnbITEl MO HUCCIEIOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOW WHIYKIMM: HCCIEIO0BaHUE
W3MEHEHUH 3HaUEHUs 1 HAINPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nen 1. Mexannueckue siBJeHHUS.

Mexanuueckoe ABuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOr0 JBWKECHHS. PaBHOMepHOe MpsAMOJIMHENHOE [JBHKeHUE. HepaBHOMepHOe
npsiMOJIMHEHOe JBHkeHHe. CpelHsisi U MTHOBEHHasi CKOPOCTh Tella MPU HEPAaBHOMEPHOM
JIBHJKECHHUU.



Yckopenue. PaBHoyckopeHHOe mpsiMoninHeiHOe aBrkeHne. CBoOoaHOe maneHne. OnbIThl
lNanunes.

PaBHOMepHOE nBMXeHHE 1O OKpy)HOCTH. [lepuon m vacrora oOpamienus. Jlunelinas u
yIJIOBast CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HprotoHa. Bropoii 3akoH Herorona. Tpertuit 3akoH Herotona. IIpuaimmn
CyHEPIO3UIUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CWiIa TPEHHS CKOJbXEHHS, CUja TPEHUs
MIOKOSI, IPYTHE BUJIbI TPEHMUS.

Cuna TsHKecTH W 3aKOH BCEMHUPHOTO TSTOTEHUsS. YCKOpPEHHE CBOOOJHOIO MaJeHHUS.
JBuxenue 1uiaHer Bokpyr Comnpa. IlepBas kocmmueckas ckopocTb. HeBecomocTs u
[epPErpy3KH.

PaBHOBecue MaTepuanbHOM TOUKUA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHON OChIO BpaleHusi. MomMeHT cuiibl. L{eHTp TsxecTH.

Nmnynbe Tena. M3menenune mmmynbca. Mmysibe cuibl. 3aKOH COXpPAHEHUS MMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsbkecTH, ynpyroctH, TpeHus. CBs3b
sHepruu u pabotel. [loTeHIManpHas >HEPrus Teja, MOJHATOTO HaJl MOBEPXHOCTHIO 3EMIIH.
IToreHumanbHas dHeprus cxkaroil npyxuHbl. Kunertnueckas sHeprus. Teopema 0 KWUHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTHH.

Hemoncmpayuu.

1. HaOnroneHne MeXaHMYECKOTO JIBHKEHUS TeJla OTHOCUTENLHO Pa3HbIX Tell OTCUETA.

2. CpaBHeHHE NyTEW U TPACKTOPUH IBUKEHHUS OJHOTO W TOTO K€ TeJla OTHOCHUTEIIHHO
Pa3HbIX TeJl OTCUETA.

M3MepeHune CKOpoCTH U YCKOPEHMSI IPSIMOJIMHENHOTO IBUKECHMS.

HccnenoBanue Npu3HAKOB PaBHOYCKOPEHHOTO IBUKEHUSI.

HaGnronenue MBUKEHUS Tela 10 OKPYKHOCTH.

Habnronenne MexaHMYeCKHX SBICHUH, MPOUCXOAAIINX B crcTeMe oTcuéTa «Tenmexkay
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBHO KaOuHeTa PU3UKH.
7. 3aBHCUMOCTH YCKOPEHHS T€JIa OT MAcChl Tejla U ACHCTBYIONIEH HA HETO CUJIBI.

8. HaOmroneHne paBeHCTBa CHII TIPH B3aMMOJICHCTBUH TEll.

9. H3meHeHMe Beca Tena MpU yCKOPEHHOM JBUKEHUU.

10. Ilepegaua ummysabca Ipy B3aUMOJEHCTBUU TEI.

11. TIpeoOpazoBaHMs SHEPTUN TPU B3aUMOJCHCTBUU TEI.

12. CoxpaHeHHE UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHHE UMITyJIbCa TIPH a0COTIOTHO YIPYTOM B3aUMOJICHCTBHH.

14. HabnrofeHue peakTUBHOTO JIBUYKEHUS.

15. CoxpaHeHHe MEXaHUYECKOM dHEPruu Npu CBOOOIHOM MaICHUU.

A

16. CoxpaHeHHe MEXaHHUUECKON SHEPTUU MIPU JBMKEHHUH Teja Mo JeHCTBUEM MPYKUHBI.

Jlabopamopuwvie pabomot u onvimol.

1. KoHcTpyupoBaHue TpakTa A pa3roHa M JaJIbHEMIIEr0 paBHOMEPHOIO JBHUKEHUS
IapvKa WIH TEIEKKHU.

2. Ormpepenenne cpeaHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBM)KCHHS IIapuka IIo
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue yCKOPEHHS Tella MPH PABHOYCKOPEHHOM [IBIDKEHHMM I10 HAKJIOHHOU
MJIOCKOCTH.
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HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MIPHU PAaBHOYCKOPEHHOM JBIKEHHU 0e3
Ha4yaJIbHOW CKOPOCTH.

[IpoBepka THIOTE3BI: €CIM TPH PABHOYCKOPEHHOM JBIDKEHHH 0e3 HavyalbHOU
CKOPOCTH TYTH OTHOCSTCS KaK pAI HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHHU OJIHHAKOBBI.

HccnenoBaHne 3aBUCUMOCTH CHIJIBI TPEHHUS CKOJBKEHHUS OT CHJIbI HOPMAJILHOTO
JTaBJICHUSL.

Onpenenenne ko3 uIMeHTa TpeHUs CKOJIbXKEHHUS.

Onpenenenue xECTKOCTU MPY>KUHBI.

Omnpenenenue paOOThI CHIBI TPEHHS TPH PABHOMEPHOM JIBUKCHHUH Tella II0
TOPU30HTAJILHON IIOBEPXHOCTH.

Omnpenenenne pabOTHl CHIIBI YIPYTOCTH TPH TMOABEME Tpy3a C HCHOJIH30BAHUEM
HETIOABIKHOTO U TTO/IBIYKHOTO OJIOKOB.

. I3yuyeHue 3aKoHa COXpaHEHUSI SHEPTUU.

Pa3nen 2. MexannuecKue KoJie0aHUA ¥ BOJIHEI.

KonebartenbHoe npukeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHWIA: MEpHoJ|, 4acToTa,
aMIuIuTyJa. MaTeMaTHdecKuidi W TPYXKUHHBIA MasaTHUKMU. [IpeBpailieHue »Hepruu mpu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxarwmue konebanus. BeiHykneHHbIe kKoneOaHus. Pesonanc. MexaHndeckue BOJHBI.
CpoiicTBa MexaHWYeCKHUX BOJIH. [IpoosibHbIE M MTONIEpeUHble BOJIHBI. [[1HAa BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MeXaHUYECKUE BOJIHBI B TBEPJIOM TeJIE, CENCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa ¥ BbIcOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HabGmrogenue xoneOaHuii TE MO ACHCTBUEM CHJIBI TSHDKECTU U CHITBI YIIPYTOCTH.
2. HalGmronenue xonebanuii rpy3a Ha HUTH M Ha TIPY>KUHE.

3. HalGmnroneHue BbIHYKACHHBIX KoJeOaHUM U pe3oHaHca.

4. PacnpocTpaHeHUE MPOIOJIBbHBIX U ONEPEYHBIX BOJH (Ha MOJEINN).

5. HabGnrogeHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKUH pPE30HAHC.

Jlabopamopusie pabomsl u onvimol.

l.
2.
3.

7.

Omnpenenenre 4acToThl U MepUoJia KoJieObaHU MaTeMaTHYeCKOr0 MasiTHUKA.
Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MpyKUHHOTO MasiTHUKA.

HccnenoBaHue 3aBHCHUMOCTH IEpUojia KOJIEOAaHWH MOJBEIIEHHOIO0 K HHUTH Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TepHoJa KoeOaHUN NMPYKUHHOTO MasiTHUKA OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH TEpUoJia KoJeOaHWil rpys3a, MOJBEUIEHHOTO K HUTH, OT
Macchl rpysa.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh Iepuoja KoJieOaHUM MIpPYKUHHOIO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepeHune yckopeHHs CBOOOIHOTO MaieHUs.

Pa3znes 3. DiieKTpOMarHuTHOE MOJIe M 3JIeKTPOMATHUTHbIE BOJHBI.
DJIEeKTPOMarHuTHOE TIOJIe. DJIEKTPOMarHUTHBIE BOJIHBI. CBOMCTBA AJIEKTPOMATrHUTHBIX
BouH. lIkana 31eKkTpoMarHuTHBEIX BOJIH. VCIIONIb30BaHNE 3I€KTPOMArHUTHBIX BOJIH JIJISl COTOBOM

CBA3U.

SHCKTpOMaFHI/ITHa}I npupoaa CBCTa. CKOpOCTL cBeTa. BoIHOBEIE CBOMCTBA CBETA.



Hemoncmpayuu.
1. CBoiicTBa 37€KTPOMarHUTHBIX BOJIH.
2. BomnHoBBIE CBOICTBaA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. V3yueHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOUIIBHOTO TeIe(oHa.
Paszpnen 11. CBeroBble siBICHHS.
JlyueBas monens cera. Mctounuku cBeta. [IpsMonnHeliHOe pacmpocTpaHEHHE CBeTa.
3armenus Connia u JIynsl. Otpaxkenue ceta. [1nockoe 3epkano. 3akoH OTpaskeHHUs CBETa.
[Ipenomnenue cBera. 3aKoH MpenoMiieHUs cBeTa. [loHoe BHyTpeHHEEe OTpakeHHE CBETA.
Hcnonb3oBaHue MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xox myuedt B numH3e. Onruueckas cucrema (¢oToanmnapara, MHUKpOCKoNa H
Teneckomna. ['a3 kak onTuyeckas cuctema. bin3opykocTs U 1a1bHO30PKOCTb.
Pasnosxxenue 6enoro cera B cekTp. OnbiTel HetoToHA. Cr0KeHUE CTIEKTPaIbHBIX 1IBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssmonuHEtHOE pacpoCcTpaHeHHEe CBETA.
OTtpakeHue cBeTa.
[Tomrydenne n300pakeHUli B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaiax.
IIpenomiieHune ceera.
OnTuyeckuii CBETOBO/I.
Xox myueil B cobuparolei JnH3e.
XoJ Ty4del B pacCenBarollen JIMH3E.
[Tomydenune n300pakeHUii ¢ TOMOIIBIO TUH3.
9. Tlpunnun neiictBus ¢oToanmnapara, MUKPOCKOIA U TEJIECKOTIA.
10. Mopnensb rinasa.
11. Pa3noxeHnue 6enoro cBera B CIEKTP.
12. ITomy4yenue 6€10T0 CBETA MPU CIOKEHUU CBETA Pa3HbIX IIBETOB.
Jlabopamopnwvie padbomot u onvimol.
1. HccnenoBaHue 3aBUCHUMOCTH yIJla OTPasKE€HUsI CBETOBOIO JIy4a OT YIJIa MaJeHHUs.
2. H3ydeHue XapaKTEepHUCTUK U300paKEHUS MPEIMETA B IIIOCKOM 3epKaJe.
3. HccnenoBaHue 3aBUCUMOCTH YTIJIa MPEIOMIICHHSI CBETOBOTO JIy4a OT yIJia MajJeHus Ha
TPaHUIE «BO3YyX—CTEKIION.
[TonmyyeHne n300paXkeHUH C MOMOIIBIO COOMPAIOIEH JTHH3HI.
Omnpenenenre (OKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOUPAIOIICH TUH3BI.
OMBITHI IO Pa3IOKEHUIO OETIOTO CBETA B CIEKTP.

IR A

NS s

OnbITEl 1O BOCHPUSATHIO I[BETA MPEIMETOB IMPH MX HAOIIOJECHUM uepe3 I[BETOBbIE
(UITBTPBL.

Pa3nen 4. KBanToBble sIBJICHHUS.

OmnbiTel Pesepdopna u ninanerapHas mozens atomMa. Mozens atoma bopa. Mcnyckanue u
MIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaTsIe CIIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oera- u ramma-uzmydeHus. CTpoeHHME aTOMHOIO sjpa.
HyxnonHas Mmopens atoMHoro sjapa. M3zoromsl. PaanoaxTtuBHble mnpeBpamieHus. Ilepuon
II0JTypacnaaa aTOMHBIX JEP.

SnepHble peakMy. 3aKOHbI COXPAHEHHUS 3apsiI0BOIO U MAacCOBOI'O UMCEN. DHEPrus CBSI3U
aTOMHBIX snep. CBa3p Maccel M 3Hepruu. Peakuuum cuHTe3a u jeneHus saep. McrouHuku
sHeprun CosHIA U 3BE3.



Snepnas snepreTuka. JleiicTBUs paAOaKTUBHBIX U3JIyYECHUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CHCKTpI)I HU3JTY4YCHUS U IMMOTTIOIICHUS.

CrieKTphl pa3IMyYHBIX Ta30B.

CnekTtp Bosopoa.

Hab6mronenue tpexoB B kamepe BuibcoHna.

Pabota cuéTunka HOHU3UPYIOMINX U3TYUSHHI.

Perucrparnus uznydenusi npupoAHbBIX MUHEPAJIOB U TPOTYKTOB.

Jlaéopamopuble padomul u onvimol.

1. HabmroneHue CIOMIHBIX U JIMHEHYAThIX CHEKTPOB U3ITyUSHHS.

2. HccnenoBaHue TpPEKOB: M3MEPEHUE 3HEPIMM YacTHULBI 10 TOPMO3HOMY HyTH (I10
¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (OHA.
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IHoBTOpPHUTEIBLHO-00001AOIMH MOAYIb.

[ToBTOpUTENBEHO-0000mIAOMMN  MOAYJIb  HpEAHA3HAUeH Ul  CHCTEMaTH3alUd U
00001IeHNS IPEIMETHOTO COJCPIKAHHSI U OIIBITa IEATEIbHOCTH, TPUOOPETEHHOTO IPU U3YUECHUH
BCEro Kypca (pM3UKH, a TaKXkKe JJIS MOJrOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY IO
¢buznke U1st 00yUaroMXcsl, BBIOPABIINX 3TOT YUeOHBIN MpeIMeT.

[Ipy wW3ydYeHUM [AHHOTO MOJIYJS PpEANM3YIOTCS M CHCTEMAaTU3HUPYIOTCS  BUBI
JeSATEIbHOCTH, HAa OCHOBE KOTOPbIX OOECIeUYMBAETCs JIOCTHKEHHE MpPEIMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (OpMHUPYETCs €CTECTBEHHOHAyuYHas
IpPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCJEIOBaHUS SIBJICHUN NPUPOABI M TEXHUKH,
OBIIQJICHUE YMEHHMAMHU OOBSICHATh (PU3MUECKUE SBICHHS, NPUMEHSS TIOJyuYeHHbIC 3HaHUS,
pelIaTh 3a/1a4u, B TOM YHCIIe KaUeCTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHAIBEHO AEATEIbHOCTHBIA XapaKTep JaHHOIO Pas3zelia pean3yercs 3a C4ET TOoro,
9TO 00yJaromrecs BHIIONHAIOT 3aJaHNs, B KOTOPBIX UM ITpeJIaracTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUN PACIIO3HABATh U HAyYHO OOBSACHATH (PU3MUECKHUE SIBICHUS
B OKpY’Kalollel Ipupoie U MOBCeIHEBHON KU3HU;

UCIOJIb30BaTh Hay4YHbIE METO/bI MCCIe0BaHUA (PU3MUECKUX SBICHHUM, B TOM YUCIE JUIs
MPOBEPKU TMIIOTE3 U MOITYUYECHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH Hay4dHbIE OCHOBBI HamboJiee BaXKHBIX JOCTHKEHHHA COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, MPaKTHUECKOro HCIOIb30BAHUS PA3IMYHBIX HCTOYHHKOB SHEPIMU HAa OCHOBE
3aKOHA MPEBPAICHNS I COXPAHEHUS BCEX U3BECTHBIX BU/I0B HEPTUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA IIPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha YpOBHE OCHOBHOTO OOIIETOo 00pa3oBaHUs HAMNpPaBICHO Ha

JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPECAMETHBIX U MMIPECAMETHBIX O6pa3OBaTeJ'IBHBIX PE3YIbTaTOB.

B pe3yjibTaTte HNU3YyUYCHUSA (1)I/ISI/IKI/I Ha YPOBHE€ OCHOBHOI'O O6IH€F0 O6pa30BaHI/IH y

oOyuaromierocs 0yayT chOpMUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3yIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

- MIPOSIBJICHHUE MHTEPEca K UCTOPUH U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (PHU3UUECKOM
HayKU;

- IICHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA

- TOTOBHOCTb K aKTHUBHOMY Y4YacCTHIO B OOCY>KJICHHH OOLIECTBEHHO 3HAYMMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C IPAKTHYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKHY;

- OCO3HAHME BaXXHOCTU MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B ACSITEIIBHOCTH YYEHOTO;

3) 3cTeTHYEeCKOro BOCIIUTAHMS:

- BOCTIPUSTHE 3CTETHUECKUX KAa4eCTB (PM3MUECKOM HAYKH: €€ FapMOHHYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHHUS:

- OCO3HAHHUE IEHHOCTH (PM3MYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa IO3HAHMS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTH, BayKHEHIIIEH COCTABISIONICH KYIbTYPHI;

- pa3BUTHE HAYYHOM JHO003HATEILHOCTH, HHTEPECA K UCCIIE0BATEIbCKOM e TEIbHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS H IMOLNOHAJIBHOI0 0J1arOMOTy M

- OCO3HAHHE IIEHHOCTHU 0€30MacHOro obpas3a >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30HacCHOTO IOBEJEHUS Ha TPAHCIOPTE, HA JOpOrax, C
ANEKTPUYECKUM U TEIIOBBIM 000PYI0BAaHUEM B JIOMAIIIHUX YCIOBHUSAX;

- c(hopMUPOBAHHOCTHh HaBbIKAa peIIeKCUU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY W TaKOTO
e MpaBa y Ipyroro 4eioBeKa;

6) TPy10BOr0 BOCIMTAHMS:

- aKTUBHOE y4acTHe€ B PEHICHHM MPAKTUYECKUX 3a/a4 (B paMKax ceMbU, 00pa3oBaTeNIbHOI
OpraHM3alfK, TOopoJa, Kpas) TEXHOJIOTHYEeCKOW U COLMAaIbHOW HAMpPaBIEHHOCTH,
TpeOYyIOMMX B TOM YHCIE U PU3NICCKIX 3HAHUM;

- HHTEpEC K MPAKTHYECKOMY M3YUYECHUIO podeccuii, CBI3aHHBIX C (PU3UKOM;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

- OpHUEHTalMsl Ha MpPUMEHEHHE (QU3NYECKUX 3HAHUM [UId peuieHusl 3agad B 00JacTH
OKpY’Karollled cpenbl, MIIaHUPOBAHUS MOCTYIKOB M OLIEHKH MX BO3MOXKHBIX IOCJIEICTBUI
JUISL OKpY KAIoIIeH cpeibl;

- OCO3HaHHE MI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX pPelieHus;

8) ajanTannu K N3MEHAKIIMMCH YCJIOBUSAM COLUAIBLHON U MPUPOAHOM CPebl:

- TOTPeOHOCTh BO B3aMMOJACHCTBHM TIPU BBIMOJHEHUU UCCICIOBAHUA U TPOEKTOB
(U3HYECKOI HAMIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTHUX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JEATEIbHOCTD;

- HoTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUH, B TOM uucie (HOPMYIHPOBATh HJIEH,
MOHSTHSI, TUTIIOTE3bI O (U3UYECKUX 0OBEKTAX U SIBICHUSAX;

- 0co3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acT (pU3nKu;

- IJITAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (PM3MUYECKUX 3HAHMIA,



® - CTpeMJICHHE aHAJIM3UPOBATh U BHISBIATH B3aMMOCBS3H IPUPOJIBI, OOIIECTBA U IKOHOMUKH,
B TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NICCKUX 3HAHUM;

® - OICHKA CBOWX JEHCTBUH C Y4Y€TOM BIUSHHUS HA OKPYKAMOIIYIO CPEIy, BO3MOMKHBIX
rJ100aJIbHBIX MOCJIEICTBUMH.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrate OCBOGHHMS TpOrpaMMbl TO (HU3MKE Ha YpPOBHE OCHOBHOTO OOIIETo
oOpazoBanusi y oOyuaromerocss OyayT cGOpMHUpPOBAaHBI MeTampeaMeTHbIEe pe3yJabTaThl,
BKJTIOYAOIME IT03HABATEIbHBIC YHHBEpCAIbHBIE Yy4YeOHBIC MJEWCTBUS, KOMMYHHKATHBHBIE
YHHBEpCaJIbHbIC YYeOHBIC ICHCTBUSI, PETYJSITHBHBIC YHUBEPCAIbHBIC YUCOHbBIE ICHCTBHSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE yUeOHbIe JeiicTBUS

Ba3oBble JJornueckue aeicTBuA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKNA OOBEKTOB (SIBJICHHIA);
YCTaHABJIMBAThH CYIIECTBCHHBIN MPU3HAK KIIACCH(HUKAIINN, OCHOBAHHUS JIJIsl 0000IICHUS
U CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUHS B PaCCMATPUBAEMbIX (akTaxX, JaHHBIX H
HAOIIOICHUSX, OTHOCSIINXCS K (PU3HUECKUM SBIICHUSIM;

BBISBJISTh TPUYUHHO-CIICICTBEHHBIC CBSI3W NMPH W3y4YCHUW (DU3MYECKHX SIBICHUN U
MIPOIIECCOB, JieJaTh BBIBOJABI C WCIIOJIB30BAHUEM JICIYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIOYCHUH, BBIJIBUTATh THITOTE3bI O B3aUMOCBS3SX (PU3NIECCKUX BEIHYUNH;
CaMOCTOSTENIbHO BBIOMpPATh CMOCO0 pemieHuss y4yeOHOW (u3myeckod 3amayu
(cpaBHEHHE HECKOJBKUX BApUAHTOB pEIUICHUs, BbIOOp HauOosiee MOIXOMAIIETO C
y4€TOM CaMOCTOSITEIHHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBbie ncciegoBaTeLCKHe 1elCTBUA:

KCII0JIb30BaTh BOIIPOCHI KAK MUCCIIEI0BATEILCKUI HHCTPYMEHT MTO3HAHNUS,

MPOBOJIUTH IO CAMOCTOSITEJILHO  COCTaBJIEHHOMY IUIAHY  OIBIT, HECIOXKHBIN
(UBUYECKUI HKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeJOBaHNE (DU3UIECKOTO SIBJICHNUS,
OLIGHMBATh HAa MPUMEHMMOCTbh U JOCTOBEPHOCTbh MH(POPMAIUIO, MMOITYYEHHYIO B XOJ€
UCCIJIETOBAHUS WU SKCIIEPUMEHTA;

caMoCTOsTeNbHO  (OpMyTHpOBaTh OOOOIIEHWST M BBIBOABI IO  pe3yJbTaTaMm
MPOBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHMUS,

MIPOTHO3MPOBATh BO3MOXKHOE JalibHENIIee pa3BUTHE (PU3MUECKHUX MPOIECCOB, a TAKKE
BBIIBUTATh TPEIIONI0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pa6ora ¢ unpopmanmeii:

IPUMEHSTh Pa3JIUYHbIE METOJbl, MHCTPYMEHTBHl M 3alpochl MpPH MOUCKE U OTOOpE
MH(OpPMAIIMU WU TaHHBIX C YYETOM MPEUIOKEHHON YueOHOM PU3NUecKOor 3a/1auu;
aHAJM3UPOBaTh, CHCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(DOPMAIUIO pa3IHYHBIX
BUJIOB ¥ (POPM IIPEIICTABIICHHUS;

CaMOCTOSITENIbHO BHIOMpATh ONTHUMANbHYIO (OpMYy MpelIcTaBiIeHHUS WHGOPMALUU H
HIUTIOCTPUPOBATL PCIIACMBIC 3aJa4d HCCIOKXHBIMHU CXCMaMH, JUarpaMmMamMu, HHOH
rpaduKoi U MX KOMOMHAIIUSMHU.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘leﬁﬂble JelcTBHUA:



B Xo/ie OOCYyXJeHHus y4eOHOro Mmarepuaia, pe3yibTaToB JaOOpaTOpHBIX pPabOT H
MIPOEKTOB 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh HJIEH,
HaIleJICHHbIC Ha PEIICHHUE 3a/1a41 U MMOAIepKaHue OJIaroKenaTeIbHOCTH O0IEHMS,
COTIOCTABJIATh CBOM CYXJICHUS C CYXKICHHSMH JIPyTHMX YYacTHHKOB JMaJiora,
OOHapyKUBaTh Pa3IMINE U CXOJCTBO TO3HIINH;

BBIPaXKaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MMCHbMEHHBIX TEKCTAX;

NyOMMYHO  TPEACTABIATH  PE3yNbTAaThl  BBINOJHEHHOTO  (PU3MYECKOro  OIbITa
(9KcIIepUMeHTa, UcCieI0BaHus, IPOEKTa);

MOHUMAaTh M MCIIONB30BaTh NMPEUMYIIECTBA KOMAHIHON M MHIMBUAYAJIbHOW pabOTHI
IIPY PELICHUU KOHKPETHOH (pru3nueckoi mpoOIeMsl;

NPUHUMATh 1EIW COBMECTHOM JEATENIbHOCTH, OpPTaHW30BHIBATH ACWCTBUS TO €&
TOCTIDKEHHIO: PAaCHpeelisiTh POJIM, 00CYXIaTh MPOIECCHl M Pe3yJIbTaThl COBMECTHOM
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIIOJICH;

BBITIOJIHATH CBOIO 4YacTh PabOTHI, JOCTUTAs KauyeCTBEHHOTO pE3ysbTaTra IO CBOEMY
HAIpPaBJICHUIO U KOOPJHMHUPYS CBOU JICHCTBUS C APYTHMH WICHAMU KOMaHIbl;
OLIEHMBATh KAauyecTBO CBOEr0 BKJIaJa B OOWIMH MPOAYKT MO KpUTEpUsM,
CaMOCTOSITENILHO C(OPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUA

Camoopranuzanus:

BBISIBIISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOIIHNX ISl PeIICHUS
(bu3nUecKux 3HAHUMH;

OPHEHTUPOBAThCA B PA3JIMYHBIX IOAXO0JAaX TMPHHATUS PElIeHUH (WHIAMBHIYaIbHOE,
MPUHSATHE PEIICHHS B TPYIITE, IPHHATHE PEIICHUH TPYTIIOi);

CaMOCTOSITENIFHO COCTABIJIATh AJITOPUTM pEIHICHUs (U3MUECKOM 3aJaddl WIM IUIaHa
UCCIICIOBAaHUS C Y4YETOM MMEIOIIUXCS PECYypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBaTh MpearaeMble BAPUAHTHI PEILICHUH;

7ienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHHE.

CﬂMOKOHTpOJ’IL, 3MOLIHOHAJbHBIA HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U IpeJIaraTh IUlaH €€ U3MEHEHNS,

OOBSCHATH NPUYUHBI JIOCTHXKEHUS (HEIOCTH)KEHHUS) pEe3yJbTaTOB JEATEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTbh KOPPEKTUBBI B JIEATEIBLHOCTh (B TOM YMCJIE B XOJ BBIIOJHEHUS (PU3UUECKOTO
UCCIIEIOBAaHUSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENIBCTB, HW3MEHUBIIUXCS
CUTYyallui, yCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYAHOCTEH;

OLICHMBATb COOTBETCTBUE PE3YJILTATA LIEIU U YCIOBUSM,;

CTaBUTH ce0s1 HA MECTO JIPYroro 4yelioBeKa B XOJI€ CIopa WM AUCKYCCHM Ha HAYYHYIO
TE€MY, IOHMMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

[pU3HaBaTh CBOE IMpaBO Ha OWIMOKY IMpH pelieHuHd (U3MYECKUX 3aJad WIA B
YTBEPXKJACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IPABO APYIOro.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOy4eHusi mpeaMeTHBIE Pe3ysbTaThl Ha 0Aa30BOM YPOBHE JODKHBI OTpPaXKaTh
c(hOpMHUPOBAHHOCTH Y OOYJAFOIITNXCSI YMEHHUINA:



UCTOJIb30BAaTh TOHATHS: (U3MUECKHE M XUMHUYECKUE SIBIICHUs, HaOIIOJCHHUE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, SAUHULBI (PU3MUYECKUX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSIHUS BemlecTBa (TBEPAOE, KUIKOE, ra3000pa3HOe), MEXaHUYECKOe
IBUKEHHE  (paBHOMEpPHOE, HEpPAaBHOMEpPHOE, IMPSMOJIMHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOIIAsE cwia, nedopManus (ynpyras, IUIacTHYECKasl), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI,

pasnuyath sBieHus (Iuddysus, TEII0BOE IBUKEHNE YacTUI] BEIIECTBA, PAaBHOMEPHOE
IBU)KCHHE, HEPAaBHOMEPHOE [BIKEHHE, UHEPLUs, B3aUMOACUCTBUE TE€J, PAaBHOBECUE
TBEPABIX TEJI C 3aKpEIJIEHHOW OCBIO BpallleHUs, Iepefada JaBICHHsI TBEPABIMHU
TeJIaMU, KUAKOCTSIMH U Ta3aMU, aTMOC(epHOe AaBJICHHE, TUIAaBaHUE TEJ, TPEBPAICHHS
MEXaHMYECKOH 3HEPIyn) MO ONMHUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
J€MOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SBICHUE;

pacrno3HaBaTh IPOSBICHHE U3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKPY’XKAIOLIEM MUpE, B
TOM 4yHciae (pu3nyYecKue SBICHHMS B HPUPOZE: MPHUMEPHl JIBUKEHUS C pa3IMUHBIMU
CKOPOCTSIMM B XMBOW M HEXHUBOW IPHUPOJE, NEHUCTBUE CHUIIBI TPEHUS B INPUPOAC U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AaBICHMS HA >KUBOM OpraHusM, IUIaBaHuE PbIO,
pBIYary B Teje YelIOBeKa, MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 33jauyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUM;

OIMCHIBATh M3YYEHHBIC CBOICTBA Tel U (PU3UUECKHE SIBICHUS, UCTIONB3Ys (prusnueckue
BEIMYMHBI (Macca, 00bEM, IIOTHOCTh BEILECTBA, BPEMs, MYyThb, CKOPOCThb, CPEIHSS
CKOpOCTb, CHJIa YNPYroCTHU, CHJIAa TSKECTH, BEC Teja, CHJla TPEeHMs, JaBJICHHE
(TBE€pmoro Tena, JKHUIKOCTH, Ta3a), BBHITAJKHBAIONIAS CHUJIA, MEXaHHWUYeckas paboTa,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QUIMEHT MOJe3HOro AECUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIMAIbHAsl SHEPrHs), MpU OMUCAHUU IPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BETUUNH, X 0003HAYCHUS U €AUHUIIBI
(GU3NYECKUX BEIUYMH, HAXOJUTHh (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpadUKM H3yUEHHBIX 3aBUCUMOCTEH
(bUBUYECKUX BEIMYMH,

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHUE SBJICHUS U MPOILECCHI, HCIOIb3Ys
MpaBujia CIOKEHHS CUJl (BIIOJH OJHOW TpsiMOi), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, NMpaBUJIO paBHOBeCUs pbluara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHUs MEXaHWYECKOM DJHEPruM, IpH OTOM JaBaTh CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHHE;

OOBSICHATh (PU3MUECKUE SBICHMS, TPOLIECCHl M CBOMCTBAa Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallui MPaKTUKOOPUEHTHUPOBAHHOTO XapakKTepa: BBIABIATH MPUUUHHO--
CIIEICTBEHHBIE CBS3HM, CTPOUTH O0BSICHEHNE U3 1—2 JTOTMYeCcKUX 1IaroB ¢ Onopou Ha 1—
2 U3y4yeHHBIX CBOWCTBAa (M3MYECKUX SIBICHUN, (U3NYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemwaTh pacuéTHble 3aaud B 1-2 JeicTBUA, HMCNONB3Yys 3aKOHBI U (OPMYJIBI,
CBSI3bIBAalOIIME (U3MUECKUE BEJIMYMHBI: Ha OCHOBE aHaliM3a YCIOBHS 3a/aud
3allMCBIBaTh KPATKOE YCIIOBHUE, MOACTABIATh (PU3NUECKHUE BEITUUUHBI B (HOPMYIBI U
IIPOBOAMTH Pacu€Thl, HAXOAUTh CIIPABOYHBbIE JaHHbIC, HEOOXOAMMBIE IJIS PELICHUS
3aj1a4, OICHUBAThH PEATMCTHYHOCTH IMOyYeHHON (PU3UIECKON BETHUUHBI;
pacrno3HaBaTh NpPOOJIEMBbI, KOTOpPbIE MOXHO PpEUIUTh MNPU NOMOIIM (PU3HUECKUX
METOJIOB, B ONHMCAHMM MCCIEAOBAaHUS BBIACIATH IPOBEPSIEMOE MPEIINOI0KEHUE



(rumotesy), pasnuuaTh W HHTEPIPETHUPOBATH IOJYYEHHBIM pe3ysibTaT, HaXOIUTh
OIHMOKHM B XOJI€ OIIBITA, JIENIaTh BHIBOJIBI IO €r0 Pe3yJIbTaTaM;

MIPOBOJIUTH OMBITHI MO0 HAOIIOJACHNUIO (PU3MUYECKUX SBICHUN WM (QU3NIECKUX CBOHCTB
Ten: (QOopMyIMpOBaTH MPOBEPSEMbIC MPEANOIOKEHHUS, cOOUpaThb YCTAaHOBKY U3
MPEeI0KEHHOTO0 000PY0BAHUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOIBL;
BBINOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CUIIbI U
TeMIepaTypbl C UCIOJIb30BAaHUEM aHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, 3aMUCHIBATH
NoKa3aHus NpUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHOM MOTrPEeNIHOCTH U3MEPEHUH;
MPOBOJUTH MCCIIEOBAHHE 3aBUCUMOCTH OJHOW (PU3UUECKOM BEIMYMHBI OT APYTOH C
HCIIOJIb30BaHUEM TMPSIMBIX H3MEpPEHUH (3aBUCHUMOCTHM NyTH paBHl2 mnOTOMEpHO
JBWKYLIETOCS] TeNa OT BPEMEHHU JIBUKEHMS Tela, CUJIbl TPEHUS CKOJBXEHHS OT Beca
Tena, KauyecTBa OOpabOTKM MOBEPXHOCTEH Tl W HE3aBHUCUMOCTH CHJIBI TPEHHUS OT
IUIOUIAId  CONPUKOCHOBEHHUSI TeJN, CWUJIbl YNPYrocTH OT YJUIMHEHUS NPYKHUHBI,
BBITAJIKUBAIOIIEH CHIBI OT 00BEMA NOrPYKEHHOM YacTH Tela U OT IUIOTHOCTH
KHMJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU TeNa, OT IJIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TeJIO, YCIOBUH IUIaBaHUS TeJ, YCJIOBMH pPaBHOBECHs pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMU Y4E€OHOTO MCCIIEOBAaHUS, COOMpPATh YCTAaHOBKY U
BBITOJIHATh M3MEPEHMS, CIeAys NPEeNIOKESHHOMY IUIaHy, (PUKCHPOBATH pe3yJbTaThl
MOJTyYCHHON 3aBUCHMOCTH (PU3MUYECKUX BEIHYMH B BUJE TPEJIOKEHHBIX TAOIHUIl H
rpaduKoB, JenaTh BBIBO/BI [0 pe3yJIbTaTaM UCCIIEOBAHMUS;

MPOBOAMTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEJWYUH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTH M TBEPAOrO Tela, CHJIAa TPEHUS CKOJBXKEHUs, JaBJICHHE BO3/yXa,
BBITAJIKUBAIOIIAs CWJIA, JEHCTBYIOLIass Ha MOrPYy)KEHHOE B JKUJAKOCTh TeJO,
KO3(QQUIMEHT MOJEe3HOr0 ACUCTBUS MPOCTHIX MEXAHU3MOB), CJelysl MpeAIOKEHHOM
MHCTPYKIMU: TIPU BHIMOJIHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISITh 3HAUEHUE UICKOMOM BEIMUYNHBI;

coOmogaTh TpaBWja TEXHUKA O€30MacHOCTH Tpu pabore ¢  JTabopaTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMNBI JEHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OapOMETp, phlyar, MOABHKHBIA U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

XapaKTepu30BaTh NPUHIUNBI JEHCTBUA U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMNOpPOW HAa UX ONHUCaHUA (B TOM YHCIE: NOAUIMIIHHUKH, YCTPOUCTBO
BOJIOIIPOBO/A, THUAPABINYECKUIM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBON Hacoc,
apeoMeTp), UCIOB3Ysl 3HAHHS O CBOWCTBAX (PM3MYECKHX SIBIICHUH W HEOOXOJIMMBIC
¢du3nyecKre 3aKOHbI 1 3aKOHOMEPHOCTH;

MPUBOJIUTH TMpUMEPHl (HAXOIUTh HMHPOpPMALMI0 O MpHUMEpax) MPaKTHYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHMHA B IOBCEIHEBHOW JKU3HU JUIsI OOecreueHHs
0e30macHOCTH MpH OOpallleHuH ¢ NpUOOpaMu U TEXHUYECKUMH YCTpoilcTBaMmuy,
COXpaHEHMs 3JI0pPOBbS U COOJIIOJICHHS HOPM DKOJOIMYECKOTO IMOBEJICHHUS B
OKpY>Karollleu cpere;

OCYIIECTBIIATH OTOOp HMCTOYHUKOB HH(poOpManuu B VIHTEpHETE B COOTBETCTBUHU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOUINXCS 3HAHUM M IyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHHUKOB BBIIEISATh HHPOPMAIMIO, KOTOpas SIBISIETCA MPOTUBOPEUYUBOM
WJTM MOKET OBITh HEIOCTOBEPHOI;



UCIOJIb30BaTh TIPU BHITIONHEHUH YYEOHBIX 3aJaHUIl HAYYHO-MOMYJISPHYIO JUTEPATYyPy
(U3HYECKOTO COJEpXKAHUS, CIPABOYHBIE MaTepHallbl, pecypchl ceTu HHTepHeT,
BIIQJICTh MPHEMAMH KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHUs WHPOpPMAIUU W3
OJIHOM 3HAKOBOM CHCTEMBI B APYTYIO;

co3/71aBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIC M YCTHBIE COOOIIECHUS Ha OCHOBE 2—3
MCTOYHUKOB MHPOpMAIMK (PU3UIECKOTO COJIEpKaHusl, B TOM YHCJe MyOJUYHO JeaTh
KpaTKue COOOIIeHHSI O pe3ysIbTaTax MPOEKTOB WM YUeOHBIX UCCIEeIOBAHUM, IPU 3TOM
IrPaMOTHO UCIONB30BaTh W3YYCHHBI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COMPOBOXK/IATh BBICTYIUJICHUE TIPE3CHTALIUEH;

IIPY BBITIOJIHEHUU yUEOHBIX MPOCKTOB M MCCIEIOBAHUIN pacIpeesiTh 00SI3aHHOCTH B
rpyIIIe B COOTBETCTBUHU C MMOCTABICHHBIMU 33]]a4aMU, CJICJIUTh 3a BHIMOJHEHUEM IIJIaHa
NEUCTBUN, aJ€KBAaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ B JCATEIBHOCTH TPYIIIHI,
BBICTpPaNBaTh KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YIUTHIBAsI MHCHUE OKPYKAIOIINX.

K koniy oOydenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHHI:

MCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JBM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHbIe COCTOSHHUS BEIIECTBAa, KPHUCTAJUIMYECKHE W aMOp(dHBIE Tena,
HACBIIICHHBIA U HEHACBIIIEHHBIN Map, BIaXKHOCTh BO3AyXa, TEMIIEpATypa, BHYTPEHHSIS
SHEPTHUsl, TEIJIOBOM JBUTaTElNb, DIEMEHTAPHBIN AIEKTPUUECKUHN 3apsifl, JIEKTPUUECKOe
MoJie, TPOBOJHUKH W JUPJICKTPUKH, TOCTOSHHBIA DJIEKTPUUYECKUM TOK, MAarHUTHOE
I10JIC;

pasnuyaTh SIBJICHUS (TEIUIOBOE pACHIMpEHHE W C)KaTHe, Tervlonepenava, TErIoBOE
paBHOBECHE, CMayuMBaHWE, KaNWULSIPHBIC SBJICHHS, UCIApEHUE, KOHJEHcAIus,
IJIaBJICHHC, KpUCTaJUIM3alUs (oTBepaeBaHue), KHUIICHUE, Terionepeaaya
(TemI0NpPOBOIHOCTh, KOHBEKIIMS, W3JIyYEHHUE), AJIEKTPU3alus T, B3auMOJACHCTBUE
3apsJIOB, JCUCTBUSL DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJCHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJISI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHIYKIMA) TIO OINHUCAaHUI0 MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX TaHHOE (PU3UIECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (PU3UYECKUX SBJIICHUA B OKPYXKAIOIIEM MUDE, B
TOM 4YHClIe (U3NYECKHE SBJICHUS B MPUPOJC: IMOBEPXHOCTHOE HATSHKCHHE W
KanWUISIpHbIE SIBIICHUS B TNPHUPOJAE, KPUCTAIBI B Mpupoae, uzinydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra,
JNIEKTPUYECKUE SBIEHUS B arMmocdepe, DJIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Mojie 3eMJid, ApPeid MOII0COB, POJb MAarHUTHOTO TOJSA JUIsl JKM3HU Ha
3emiie, TOJIIPHOE CHUSHUE, MPU ITOM MEPEBOJUTH MPAKTUYECKYIO 3a7a4y B y4eOHYIO,
BBIJIETISITh CYLIECTBEHHbBIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHMIA;

OMKCHIBATh M3yUEHHBIC CBOWCTBA TeT U (U3MUECKUE SIBICHUS, UCIIONB3Ys (PU3HUECKUE
BEJIMYMHBI (TEMIlepaTypa, BHYTPECHHSS JHEPrus, KOJIUYECTBO TEILIOTHI, YJIEIbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YJeJlbHAs TEIJIOTa I[UIABJICHUS, YyJelbHas TeIoTa
napooOpa3oBaHus, yJelbHAs TEIUIOTa CTOpPaHUS TOIUIMBA, KOI(PHHUIIUEHT MOJIE3HOTO
JEWCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTEIbHAS BIIAXKHOCTH BO3/lyXa, JJIEKTPUUYECKHI
3apsii, CUja TOKa, OJJIEKTPUYECKOE HAMNPSHKEHUE, COIMPOTUBIICHUE IPOBOJHUKA,
YIEIBHOE CONMPOTHUBJICHUE BEIIECTBA, pad0Ta U MOITHOCTH JEKTPUUYECKOTO TOKA), MPU
OMHCAaHUU TIPABUILHO TPAKTOBaTh (DU3WYECKUNA CMBICT HCIIONB3YEMBbIX BEJIMYHWH,
0003HAUCHUS W €IUHUIIBI (PU3NYECKUX BEIIMYWH, HAXOAUTh (DOPMYJIbI, CBS3BIBAIOIINE



JaHHYI0 (PU3MYECKYI0O BEJIMYUHY C JPYTUMH BEIUYMHAMM, CTPOUTH TIpaduku
M3yUYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINUMH;

XapaKTepu30BaTh CBOICTBAa Tel, (U3NYECKHE SIBICHHUS W MPOIECCHl, HCIOIb3YS
OCHOBHBIEC TOJIOXKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOCHHS BEIECTBa,
MPUHILINAI CYNEPHO3UIMN ToJed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH OMa i ydacTka 1enu, 3akoH JDkoyns—JIeHna, 3aKkOoH cCOXpaHEHUs
SHEpPruM, MPHU 3TOM JaBaTh CJIOBECHYIO (HOPMYJIHMPOBKY 3aKOHA M 3alMCHIBATh €r0
MaTEMaTHYECKOE BBIPA)KEHUE;

OOBSICHATh (U3NYECKHE MPOIECChl M CBOMCTBA T€l, B TOM YHCIE U B KOHTEKCTE
CUTyallull  NPAaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  [PUYMHHO-
CIIEJICTBEHHBIE CBS3H, CTPOUTH O0BSICHEHNE U3 1—2 JTOTMYeCKUX 1IaroB ¢ Onopoi Ha 1—
2 W3y4yeHHBIX CBOMCTBAa (PU3NYECKUX SBJICHUM, (UINYECKUX 3aKOHOB MWJIU
3aKOHOMEPHOCTEH;

pemarh pacuyéTHBIC 3a7aud B 2—3 JCWCTBHUSA, HCIOJIB3YysS 3aKOHBI U (OPMYIIBI,
CBs3bIBatONME (DM3MUYECKHE BENUYMHBI: HAa OCHOBE aHajlu3a YCIOBHUS 3aJaud
3alAChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEJOCTATOK JAHHBIX Ul PELIEHUS 3a/1ayH,
BBIOMPATH 3aKOHBI U (OPMYJIBbI, HEOOXOTUMBIE JJIS €€ pelIeHUs], TPOBOAUTH PACUETHI U
CpaBHUBATh MOJYYECHHOE 3HAYCHHE (PU3NUECKOI BETMUNHBI C U3BECTHBIMU JIaHHBIMU;
pacrio3HaBaTh TPOOJIEMBI, KOTOPBIE MOXKHO PEIIMTh MPH TOMONIM (U3NIECKUX
METOJIOB,  MCIOJb3Yysl ~ ONUCaHWE  MCCIEAOBaHUS,  BBIIEHATH  MPOBEPSIEMOE
MPENIOJIOKEHNE, OILIEHWBATh MPaBWJIBHOCTh TMOPSAKAa MPOBEIACHHS HCCIEA0BaHUSA,
JIeNaTh BBIBO/IBI;

MPOBOAMTH OMBITHI MO HAOMIOIEHUIO (PU3NYECKUX SBICHUIN WK (PU3MUECKUX CBOICTB
Ten (KamWwUISIpHBIE SIBICHHS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT €ro o0béma,
TEMIIEPATYPHI, CKOPOCTH IPOLIECCA OCTHIBAHUS U HArpEBaHUs MPU U3JIYYEHHUH OT I[BETa
U3Tydaroume  (Morjaomaronei) MOBEpXHOCTH, CKOPOCTbh HCHApEeHHs BOJBI  OT
TEMIIEPATypbl JKUIKOCTM M IUIOMAAM €€ TIOBEPXHOCTH, JJIEKTpU3aLUsi Tel U
B3alMOJICHCTBHE AJIEKTPUUECKHUX 3aps]I0B, B3aMMOJIEHCTBHE MOCTOSHHBIX MAarHWTOB,
BU3YaJHM3alisl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHuTOB, A€UCTBUS MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBa 3JIE€KTPOMAarHUTa, CBOICTBAa 3JIEKTPOIBUTATENS
MOCTOSIHHOTO TOKa): (hOpMyIHpOBaTh MpPOBEPSieMble MPEINONIOKEHHUs, COOUpaTh
YCTaHOBKY M3 MpPEUIOKEHHOTO 000py/JOBaHMs, OMNKMCHIBATH XOJ ONbITAa U
(bopMyIHpOBaTh BBIBOABI;

BBITIOJHATH NPSAMbIE U3MEPEHUS TEMIIEpPaTypbl, OTHOCUTEIbHON BJIA)KHOCTH BO31yXa,
CWJIbI TOKa, HANpsOKEHUs] C HCIOJb30BaHUEM AaHAJIOTOBBIX NPHUOOPOB M JaTUYUKOB
(Gu3NYeCKUX BEIWYMH, CPAaBHMBATh pPE3yJIbTaThl W3MEPEHUl ¢ yd€TOM 3a/llaHHOU
a0COIIOTHON TOTPEIIHOCTH;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTH OJHON (DM3MYECKOW BEIIMYMHBI OT JAPYTOH C
UCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUN (3aBUCUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IO TONEPEUYHOr0 CEUYEHUs U YAEIBHOIO CONPOTUBIICHHUS BELIECTBA
IIPOBOJHMKA, CUJIBI TOKA, HAYLIETO YepE3 MPOBOJHUK, OT HAIIPSHKEHUS HA IPOBOJHUKE,
HCCJIEIOBAaHUE TOCJIEI0BATENIbHOTO U MAapajuIEIbHOTO COEAUHEHMH IPOBOJHUKOB):
IUTAHUPOBATh UCCIIEI0OBaHUE, COOMPATh YCTAHOBKY U BBINOJIHITH U3MEPEHUS, CIELys
MIPEJIOKEHHOMY IIaHy, (PUKCUPOBAaTh PE3yJIbTaThl OJIYYEHHON 3aBUCUMOCTU B BUJE
Tabyul ¥ rpaduKoB, 1eJaTh BHIBOABI MO Pe3yJbTaTaM UCCIIeTI0BaHUS;



® [POBOAMTH KOCBEHHBIE M3MepeHHs (DU3NYECKHX BEeNUYMH (yHAelbHas TEII0EMKOCTh
BEIIIECTBA, COMPOTUBIICHUE NMPOBOJHIKA, pad0Ta U MOUIHOCTH JJEKTPUUECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPUMEHTAIbHYI0 YCTaHOBKY, CIEays
NIPEUIOKEHHON HHCTPYKIIUH, U BBIYHCIISTh 3HAYCHNE BEJTMINHBL;

® coOnopaTh TpaBWiIa TEXHUKM O€30MacHOCTH TMpu pabore ¢ 1a00paTOPHBIM
o0opyI0BaHUEM;

®  XapaKkTepu30BaTh MPHUHLMIIBI JECUCTBUS M3YYEHHBIX MNPUOOPOB M TEXHUUECKUX
YCTPOHCTB € OMOpPOH HAa MX OMHUCAHUA (B TOM YHCIE: CUCTEMa OTOIUJICHUS JIOMOB,
TMUTPOMETp, MapoBas TypOuHa, aMIepMeTp, BOJBTMETP, CUETUYMK DJICKTPUUECKOM
SHEPIUH, DIEKTPOOCBETHTEIbHbIE TNPUOOPHI, HarpeBaTeIbHBIE JIEKTPOMPUOOPHI
(mpuMepsl), SIEKTPUYECKUE MPEJOXPAHUTEIH, 3JIEKTPOMArHUT, OSJIEKTPOJBUTATENb
MOCTOSTHHOTO TOKAa), HWCIOJB3ys 3HAHHWS O CBOWCTBAaX (U3MYECKUX SIBICHUH H
HeoOXoauMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTbIE TEXHUUYECKUE YCTPOMCTBA M HU3MEpPUTENIbHBbIE NPHOOPHI IO
CXeéMaM M CXEMaTU4YHbIM PUCYHKaM (KHJKOCTHBIH TePMOMETp, TEPMOC, IICUXPOMETP,
TMUTPOMETp, JABHUraTelb BHYTPEHHErO CrOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTABIAThH
CXEMBI JIEKTPUYECKHUX LIENei ¢ MocieAoBaTeIbHbIM M MapajlIeIbHIM COEAMHEHUEM
HJIEMEHTOB, pa3Inyasi yCIOBHbIE 0003HAUEHUS 2JIEMEHTOB AJIEKTPUUYECKHX IIEeTICH;

® T[PUBOIUTH NpUMEpbl (HAXOOUTh HWHPOPMALMIO O TpUMepax) MPaKTHIECKOTO
WCTIONIB30BaHUSl (PM3MUECKUX 3HAHWKA B TIOBCEIHEBHOW JKMU3HU JUIsI OOecTieueHHS
0e30macHOCTH TNpu oOpalieHuH ¢ OpubopaMu U TEXHUYECKUMMH YCTPONCTBaMH,
COXPAaHEHHs 3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJOIMYECKOrOo IOBEJICHHS B
OKpYy>Karolei cpene;

® OCYLIECTBIATh NOUCK HH(popMalMu (QHU3MUECKOro coaepxkaHuss B IHTepHere, Ha
OCHOBE MMEIOLINXCS 3HAHUM M MyTEM CpaBHEHMS JIOTIOJIHUTEIbHBIX HCTOYHUKOB
BBIJICNIATh MH()OPMALIMIO, KOTOpas SBIISETCS MPOTHBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

®  JCIIOJIB30BATh MPH BBHIMIOJHEHUH YYEOHBIX 3aaHUH HAYYHO-TIONMYJISIPHYIO JTUTEPATypPy
(GU3NIECKOTO CO/EpKaHMs, CIpaBOYHBIE MaTepHalbl, pecypchl ceTtd HHTepHerT,
BJIaJeTh NMPUEMAaMHU KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHMs HHPOpPMALUU U3
OJTHOM 3HAKOBOM CHCTEMBI B IpYTYIO;

® co3gaBaThb COOCTBEHHBIE NHCBMEHHBIE W KpaTKUE YCTHbIE cOoOIIeHus, 00001mas
MHPOPMALIMIO U3 HECKOJBKUX MCTOYHHUKOB (PU3MUECKOTO COJACPIKAHUs, B TOM YHCIe
nyONWYHO  TPEACTaBIATH  pEe3yabTaTbl  NMPOEKTHOM MM HMCCIIEI0BATENbCKOM
AESTEeTbHOCTH, TIPU STOM I'PaMOTHO HCIIOJIF30BaTh M3YUYCHHBIH MOHATHUHBINA ammapaT
Kypca (HU3UKH, COTIPOBOXKIATh BRICTYIUICHHUE MTPE3CHTAINCH;

® TpU BHINOJHEHUH YYEOHBIX TPOCKTOB M HCCICAOBAHWHA (U3NIECKUX IPOIECCOB
pacrpenienaTe 00sI3aHHOCTH B TPYyIIE B COOTBETCTBMM C IOCTaBIEHHBIMHU 3a/ladaMH,
CIIEIUTh 32 BBIIOJHEHHWEM IUIaHa JEeMCTBUH M KOPPEKTHPOBATH €ro, aJAeKBAaTHO
OLIEHMBAaTh COOCTBEHHBIM BKJaJ B  JEATEIbHOCTb  TIPYIIBI,  BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMMOCHCTBHUE, POSBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoniy oOyuenus B 9 Kiacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMHUPOBAHHOCTh Y 00YHaIOIIUXCSI YMEHUI:

® JCIONB30BATh TMOHSATHS: CHCTEMa OTCUéTa, MaTepHalbHAas TOYKA, TPACKTOPHS,
OTHOCHTEIIFHOCTh MEXaHHUYECKOTO ABIDKEHHS, Aedopmarus (ynpyras, miacTudeckas),
TpEeHHUe, EHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U MEperpy3kH, LeHTpl2 nr



TSDKECTH, aOCONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOrO Tena, paBHOBECHE,
MEXaHWYECKUe KONeOaHWsi W  BOJHBL, 3BYK, HH(PpPa3BYyK U  YyIbTPa3BYK,
AJICKTPOMATrHUTHBIC BOJIHBI, ITKajda 3JICKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHUS M TOTJIONIeHus, anbda, Oera- u ramma-
W3ITy9CHUS, U30TOIIBI, SACPHAsI SHEPTeTHKA;

pasnuyath sBJICHUS (paBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABM)KEHUE, CBOOOAHOE MaJeHUE TeJl, pABHOMEPHOE
IBWKEHUE 110 OKPYKHOCTH, B3aUMOJIEUCTBHE Tel, PEAaKTUBHOE JIBH)KECHHE,
KonebaTeNbHOE NBIDKEHUE (3aTyXalllue W BBIHYXKICHHBIE KOJEOAHMS), PE30HAHC,
BOJHOBOE JBWXKEHHUE, OTpPaXCHHE 3ByKa, MNPIMOJIUHEHHOE paclpoCTpaHEHUE,
OTpa)kKeHHE U IPEJIOMJICHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHNE
Oermoro cBera B CIEKTP M CIOXKEHHE CHEKTPAJbHBIX IIBETOB, JUCIEPCHUs CBETa,
€CTECTBEHHAs PaJIMOAKTUBHOCTh, BOZHUKHOBEHUE JTUHEHYATOrO CIEKTpa H3ITYyUYCHUS)
[0 OMHMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHMX
naHHOe (U3UYECKOE SIBICHUE;

pacrno3HaBaTh NPOSBICHUE U3yUYEHHBIX (PU3NUECKHX SBICHUHN B OKpY’KaroIeM Mupe (B
TOM 4yHcle (U3NUYECKUEe SBICHUS B MPUPOJE: MPUIUBLI U OTIUBBI, BHKEHUE TUIAHET
ConHe4YHOM CUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX OPTAHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHHE, CEMCMHYECKHME BOJIHBI, I[yHAMH, 3XO0, IIBETa Tell,
ONTHYECKUE SABJICHUS B  TMpUpOjAE, OHMOJIOTHYECKOE  JEHCTBUE  BUIUMOTO,
yABTPAPHUOIETOBOTO M PEHTTCHOBCKOTO HW3IyYCHHH, €CTECTBEHHBIH pPaTNOaKTUBHBINA
(GboH, KOCMHUYECKHE JIy4d, pAJAHMOAKTUBHOE W3JIyY€HHUE TPUPOIAHBIX MHUHEPAJIOB,
JeCTBHE PaIMOAKTUBHBIX M3JIyYCHUN Ha OpraHU3M 4eloBeKa), PU 3TOM MEPEBOIUTH
MPAKTUYECKYI0 3a7auyy B y4eOHYIO, BBIICTSATH CYIIECTBEHHBIC CBOWCTBA (MIPU3HAKHU)
(bU3HYECKUX SIBICHUN;

OIKCHIBATh M3YUYCHHBIC CBOMCTBA TeN U (PU3UUECKHE SBICHUS, UCTIONB3Ys (pU3UUecKue
BEJIMYUHBI (CPEHsIST M1 MTHOBEHHAs] CKOPOCTh TeJia MPU HEPABHOMEPHOM JBUKEHUH,
YCKOpEHUE, MepeMeIleHnue, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, YCKOpPEeHHE CBOOOJHOIO MaJieHus, BeC Teia, UMIYJbC Tea, UMITYJIbC
CHJIbI, MEXaHH4YecKasi paboTa U MOIIHOCTh, MOTEHIMAIbHASL SHEPTHUS Tela, MOJHSITOrO
HaJl IOBEPXHOCTHIO 3€MJIM, TOTEHIMAIbHAS SHEPIHs CKATOUM MPYKUHBI, KHHETHYECKas
SHEprusi, TOJHas MeXaHWdecKas JHeprus, MepuoJ] W YacToTa KoyeOaHWH, IIruHa
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
Cpelbl), TIPH OMHCAHWU TMPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIOJIBh3YEeMbIX
BEJIMYUH, O0O3HAYCHUS M €IUHUIIBI (U3UYECKUX BEIIUYUH, HAXOAUTh (HOPMYIIbI,
CBS3BIBAIOIME JIAHHYI0 (DU3MYECKYIO0 BEJIMYHUHY C JAPYTMMH BEJIWYWHAMHU, CTPOUTH
rpaduKy U3yYEHHBIX 3aBUCUMOCTEN (PU3UIECKUX BEITHYNH;

XapaKTepu30BaTh CBOWCTBA Tel, (hU3HUECKUEe SBICHUS M MPOIECCHI, UCIIONb3Ys 3aKOH
COXpaHEHUsl PHEPruH, 3aKOH BCEMHUPHOI'O TATOTEHHUs, NMPHUHLMI CYHEPIO3UINN CHUJ,
MIPUHIUIT OTHOCUTEIBLHOCTH [ "anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPaXEHUS W TMPEIOMJICHHS CBETa, 3aKOHBbl COXPAHEHMs 3apsI0BOTO U
MacCoOBOTO YHCENl TMpHU SACPHBIX pEaklusaX, IpU OSTOM JlaBaThb CJIOBECHYIO
(hOpMYJIMPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHIECKOE BHIPAKCHHCE;

OOBACHATH (HU3UYECKHE TPOIECCHl M CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyallMii  TPAKTUKOOPHUEHTHUPOBAHHOTO  XapaKTepa:  BBIABIATH  IMPUYUHHO-
CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHUX IIIaroB ¢ OMOpoi Ha 2—



3 u3yueHHBIX CBOMCTBa (U3MYECKUX SBICHHH, (UINUYECKUX 3aKOHOB MIIH
3aKOHOMEPHOCTEH;

pemarh pacyéTHbIE 3a7au (ONKparoIrecs Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCTIONb3YsI
3aKOHbI U (OpMyIbl, CBSI3bIBalOIME (PU3MUECKHE BEIUYMHBI: Ha OCHOBE aHaJIN3a
YCIIOBUSL 3a/laydl 3allUChiBaTh KPAaTKO€ YCJIOBUE, BBISABIATH HENOCTAIOIINE WIIU
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE IS PEIICHUS,
IPOBOJIUTh PACUYEThl M  OLIGHWBATh PEATMCTUYHOCTH IOJTYYEHHOTO 3HAuYeHUs
(bu3nUecKoil BETUUNHBL;

pacrio3HaBaTh MPOOJIEMbI, KOTOpPBIE MOXKHO PELIMTh IPH TOMOLIM (U3NIECKUX
METOOB,  MCIIONB3ysl ~ ONHMCAaHUE  WCCIICAOBAaHUS,  BBIICIATH  IPOBEpsEMOE
IIPENIIOJIOKEHNE, OLIEHWBATh IPaBUWJIBHOCTh IOPSAKAa MPOBEIACHHS MCCIEAOBaHUSA,
JeTaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTAThl HAOIIOACHUHN U OTIBITOB;

MIPOBOJIUTH ONBITHI MO0 HAOIOJICHNUIO (PU3MUYECKUX SBICHUN WM (QU3NIECKUX CBOWCTB
Tes (U3ydeHue BTOporo 3akoHa HbloTOHA, 3aKOHa COXpaHEHUsl SHEPrUH, 3aBUCUMOCTb
nepuoJia KojaebaHuil NPy KMHHOTO MAaATHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJIe€OaHUH, IPSIMOJIMHEHHOE paclpOCTpaHEHUE
CBETa, pPa3lioKeHHE Oeloro cBeTa B CIEKTP, M3YUYCHHE CBOWCTB H300paKeHUS B
IUIOCKOM 3€pKaJle M CBOMCTB W300pakKeHHs MpeaMeTra B coOHparomel JiMH3e,
HaAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB W3IIYYEHMsI): CaMOCTOSITEIBHO
coOupaTh yCTAaHOBKY M3 U30BITOYHOTO Habopa 000pyAOBaHMs, ONIUCHIBAThH XO/1 ONbITA U
€ro pe3yJbTaThl, (HOPMYITHPOBATH BHIBOIHI;

IIPOBOJUTH NPU HEOOX0AUM |2 ITOCTH CEPUIO MIPSIMBIX U3MEPEHUH, ONpenesis cpeiHee
3HAYEeHUE M3MepsieMON BeNUYMHBl ((POKYCHOE paccTOSIHME COOMparoliel JIMH3bI),
000CHOBBIBATh BEIOOP crioco0a u3MepeHus (M3MEepUTENLHOr0 Ipudopa);

MIPOBOJIUTH HCCIICIOBAaHUE 3aBUCUMOCTEH (DU3MYECKHX BEIMYMH C HCIOJIb30BAHUEM
OpSAMBIX H3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH NpU PaBHOYCKOPEHHOM
IBIDKEHNH ©0€3 HadaJbHOM CKOPOCTH, TepHoJa KOJIeOaHWH MaTeMaTH4eCKOTo
MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPaKEHHs CBETAa OT yIja MaJeHHs |
yriia MpejoMIIEHUsl OT yrila MaJieHus1): IUIaHUPOBaTh MCCIIEOBAHNUE, CAMOCTOSATEIBHO
co0upaTb YCTaHOBKY, (UKCHpPOBaThb pe3yJibTaThl IOJyYEHHOH 3aBUCHUMOCTH
¢u3nUecKux BEIMYMH B BHJIE TAOMUIl M rpaduKoOB, AeIaTh BBIBOABI IO PE3ysbTaTaM
HCCIICIOBAHMS,

MPOBOJIUTH KOCBEHHBIE H3MEpeHHs (PHU3MUECKUX BEIMYUH (CpEeaHssl CKOPOCTh H
YCKOpPEHHE Tejia MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOIHOTO MaJACHUS,
KECTKOCTh TPYXKUHBI, KOIDUIIMEHT TpeHHs CKOIBKEHHs, MEXaHWdeckas paboTa H
MOIIIHOCTb, 4YacTOTa M Mepuoja KojeOaHuH MaTeMaTHUYecKOro M MPYKHUHHOTO
MasATHHKOB, ONTHYECKass CHUJa COOHWparIe JIMH3BI, PATUOAKTUBHBIA  (DOH):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATH
U3MEpPEHUs, Cileays NPeAsIoKeHHON MHCTPYKIMH, BBIYMCIATH 3HAYEHUE BEIMYUHBI U
aHAJM3UPOBATh IOJyYEHHbIE pE3yJabTaTbl € YYETOM 3aJaHHOM IOTPEUIHOCTH

U3MEpPEHU;
coOmogaTh TMpaBUja TEXHUKH O€30MacHOCTH Tpu pabore ¢  JabOopaTOPHBIM
00opyTI0BaHUEM;

pasnnanL OCHOBHBEIC HpI/I3HaKI/I I/I?)y‘IeHHBIX (1)I/ISI/I‘~I€CKI/IX MOI[CJ'I@ﬁI MaTepI/IaJ'II)Hafl
TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOYCYHBIM HMCTOYHHWK CBETA, JIy4, TOHKAas JIMH3A,
MJIaHEeTapHas MOJENIb aTOMa, HyKJIOHHAsI MOJIeNIb ATOMHOTO S]1pa;



XapaKTepu30BaTh NPUHIUINBI JEHCTBUA M3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOICTB C ONOPOM Ha UX ONUCAHUS (B TOM YHUCIIE: CIUJOMETP, JaTYUKHU MOJIOKEHNUS,
paccTosiHUS M YCKOPEHHSI, PAKeTa, 9X0JIOT, OUKHU, TIEPUCKOII, (poToanmapar, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOII, JI03UMETpP, Kamepa BuiabcoHa), UCHONB3yS 3HAHUS O
CBOMCTBAaX (U3NYECKUX SBJIICHUN U HEOOXOIUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPHOOPOB U TEXHOJIOIMYECKHX IMPOLIECCOB NPU PEIICHUH y4eOHO-
NPAaKTUYECKUX 3aj[ay, ONTHYECKHUE CXEMBbI /ISl IOCTPOCHUS M300pakeHUIl B IIIOCKOM
3epKaje u coouparomieit TuH3e;

NPUBOAUTH TPHUMEPHl (HAXOAUTh HHGOPMAIMIO O MPUMEPax) MPAKTUIECKOTO
WCTIOIb30BaHUSl (PU3MUECKUX 3HAHWKA B TIOBCEIHEBHOW JKM3HU JUIsI OOeCTieueHHS
0e30MmacHOCTH TNpu OOpalleHUH ¢ OpubopaMu U TEXHUYECKUMH YCTPONCTBaMH,
COXPAaHEHHUS 3/I0pOBbS M COOJIIOJICHUS HOPM OKOJIOIMYECKOTO IIOBEIEHUS B
OKpY>Karolleu cpee;

OCYLIECTBIIATh MOUCK HH(popManuu ¢usndeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENILHO (POPMYJIMPYsl TMOMCKOBBIM 3ampoc, HAaXOAWTh IyTH ONpEIeTCHHS
JOCTOBEPHOCTH TOJIyUeHHOHM HWH(POpPMALlMM Ha OCHOBE MMEIOLIMXCS 3HAHUM H
JIOTIOJIHUTENBHBIX HCTOUHUKOB;

HCII0JIb30BaTh IIPU BHINIOJHEHUH YYEOHBIX 3aJaHUIl HAYyYHO-IOMYJISIPHYIO JIUTEPATYPy
(U3NYECKOTO COJEpXKaHUs, CIPaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHer,
BJIaJIeTh MpUEMAMM KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUS HHPOpMALUU U3
OJIHOM 3HaKOBOM CHUCTEMBI B APYTYIO;

co3/laBaTb COOCTBEHHbIE NMMCbMEHHbIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpMaIuu
U3 HECKOJBKUX MCTOYHHKOB (PU3MUECKOrO coJepKaHMs, MyOIMYHO MpPECTaBIATh
pe3yJIbTaThl MPOEKTHOW WJIM UCCIIEN0BATENIBCKON JIEATENBHOCTH, IIPU 3TOM I'PaMOTHO
MCTIOJIb30BAaTh HM3YYCHHBIM MOHATUHHBIN ammapar H3y4yaeMmoro pasziena (QHU3UKH H
COINPOBOXAATh BBICTYIUIEHHWE Ipe3eHTauel ¢ y4€ToM OCOOEHHOCTEH ayIUuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
KoHTpo/bHBI IIpakTH4eckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
e padoThbI padoThI
pecypchl
Pazgen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 O - 2 0 0
FI3HKE - Hayka © IpHpone https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 O 2 0 1
HBIHCCKHC BETHIHIbL https://m.edsoo.ru/7f416194
bubmuoreka [JOK
I. E i 2 1
3 CTECTBEHHOHAYYHbI METO/| ITO3HAHUS 0 hitps://m.cdsoo.ru/7f416194
Hroro no pazneny 6
Pa3znea 2. IlepBoHavasibHbIE CBeJeHUSI 0 CTPOCHUM BelllecTBA
bubmnoreka [IOK
2.1 1
CTpoeHnue BemiecTBa 0 0 https://m.edsoo.ru/7f416194
27 JIBr>KeHrEe U B3aUMOJIEMCTBUE YaCTHI] 5 0 1 bubnuorexa [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bubmnoreka [IOK
2. A 2
3 IrPEraTHbIE COCTOSIHUS BEIIECTBA 0 0 hits://m.edsoo.ru/78416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:keHHe U B3aUMOJeiicTBHE Te
bu6 OK
3.1 MexaHnuecKkoe IBUKECHHE 3 0 0 nosmorexa 11

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




bu6mmoreka [IOK
3.2 HMnepums, Macca, IIoTHOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. Bungt cun 14 2 https://m.edso0o.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBiienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBiaeHust TBEPAbIMU 3 0 bubmuoreka [JOK
' TeJIaMH, )XKUJAKOCTSIMHU U razaMu https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.2 JlaBaeHue KHIKOCTH > 0 https://m.edso0o.ru/7f416194
bubmnoreka [HOK
4.3 Ammocheproe rasienme 6 0 https://m.edsoo.ru/7f416194
44 JlelicTBHE KUKOCTH U Ta3a HA TIOTPYKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Paszgea 5. PaboTa 1 MOIIHOCTB. JHEPrUust
bu6mmoreka [IOK
>-1 Pabota n momocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpoctere mexanm3Mer > ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>3 Mexanneckas sHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68 12




8 KUIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3/1e/ioB U TeM uugpoBbIe
Ne i/m P Konrpoabnsie | IlpakTnyeckne (g )
NPOrpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3gen 1. TenioBbie siBJICHUSA
. bubmuoreka [JOK
1.1 CtpoeHue U CBOKCTBA BEIIECTBA 7 0 0 hits://m.edsoo.ru/7f418 1 ce
but6mmoreka [JOK
1.2 Teroere npouecey! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckue 1 MAarHUTHbIE SIBJI€HUS
21 DIEKTpUYECKUE 3apsiibl. 3apsKEHHBIE Tela 7 0 1 bubnmnoreka [JOK
' U UX B3aUMOJIEHCTBUE https:/m.edsoo.ru/7f4181ce
bubmmoreka [JOK
2.2 II i i 2 1
OCTOSIHHBIN AJIEKTPUUECKUHN TOK 0 7 hitps://m.cdsoo.rw/7f418] ce
bu6nuoreka [JOK
2. M 1 1.
3 AUHHTHEIC ABICHHA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
DMEKTPOMATHHTHAS HELILY KUK 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 14.5




9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeEM (ungposbie)
Ne i/m Konrpoabnsie | IlpakTnyeckne
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pazgea 1. Mexannueckue siBJ1eHUSA
L1 MexaHn4ecKoe JIBIKCHUE U CIIOCOOBI €T0 10 0 | bub6mmoreka [{OK
' ONMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B 7 20 1 3
SAIMONICHCTBHE Tell https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 0 3
KOHBL COXPATICHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanu4veckue KoJa1e0aHUS M BOJTHBI
bubmmoreka [JOK
2.1 M
CXAHMICCKHE KOTCOaHH / 0 3 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
2.2 M .3 8 1 3
CXQHITHCCKHIE BOIHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgen 3. DjieKTPOMArHUTHOE 1OJI€ M DJIEKTPOMATHUTHBIE BOJIHBI
DIIeKTPOMarHuTHOE TI0JIE 1 bubnuorexa [JOK
3.1 6 0 2
3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbI€e IBJICHUSA




but6mmoreka [JOK

4.1 3aKOHBI PacCIpOCTPaHEHHUSI CBETa 6 2 hits://m.edsoo.ru/7f41ada6
bu6nmoreka [JOK
4.2 JIMH3BI ¥ ONITHYECKHUE TPUOOPHI 6 3 hitps://m.edsoo.ru/7f41 ada6
bubnuoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 hitps://m.cdsoo /7641 ada6
Hroro no pazgeny 15
Pa3znen 5. KBanToBbBIC SIBJICHUA
bu6mmorexa [IOK
5.1 Hcnyckanue u norjioneHue cBeTa aroMOM 4 1 hits://m.edsoo.ru/7f41a4a6
but6mmoreka [{OK
32 CTpoetine aToMHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
5.3 SnepHbie peakunu 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3nes 6. [loBTopuTte1bHO-0000111a101M I MOYJIb
[ToBTOpenue u 0000IIEHUE COIEPIKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢usuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos
Ne ni/n Tema ypoka B Kontpoabubie | IlpakTuyeckue
cero padoThI padoThI

®du3nka — Hayka o npupoje. SABieHus Ipupoasl 1

2 DuU3NYECKUE SBIICHUSA 1
®u3nuecKue BeIMUYUHbI U UX U3MEPEHUE 1

4 VYpok-uccienosanue "M3mepenue remMnepaTypbl Ipu MOMOIIA | |
YKUJKOCTHOTO TEPMOMETpA U JaTYUKa TeMIeparypbl"”

5 Mertoap! HaydHOTO 1MO3HaHU. Onrcanue GU3NIECKUX SIBICHUH C |
MIOMOIILIO MOJieIeH
VYpoxk-uccnenosanue "[IpoBepka runoressl: JadTbHOCTh MOJIETA

6 IapyKa, MymeHHOTO TOPU30HTAIBHO, TeM 00JIbIle, YeM OO0JIbIIe 1 1
BBICOTA ITycKa"

7 Crpoenue BemiecTBa. ONbITHI, JOKa3bIBAIOIINE TUCKPETHOE 1
CTPOCHHUE BEIIECTBA

8 JIBM>KEHHE YaCTHII BEIIECTBA 1

9 VYpoxk-uccnenoanue «OnbITH 10 HAOIIOACHHUIO TETIJIOBOTO 1 1
pacIIipeHusl Ta30B»

10 ArperaTHble COCTOSIHHS BEIIECTBA 1

1 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOIbI. O000IIeHKE IO 1
pasneny «llepBoHayanbHbIe CBEIEHUSI O CTPOCHUU BEILIECTBAY

12 Mexanunyeckoe ABUkeHUE. PaBHOMEpHOE U HEPABHOMEPHOE |
JBUYKEHUE

13 CxopocTb. Equnuiibpl ckopoctu 1




14

Pacuer myTu 1 BpeMeHH JBUKECHHUS

15 HNuepuusa. Macca — Mepa HHEPTHOCTH TEN

16 IInoTHOCTH BemecTBa. PacueT Macchl 1 00beMa Tejla o ero
IIOTHOCTH

17 JlaboparopHas paboTa «Onpeaenenre IIOTHOCTH TBEPIOTO Teay

18 Penrtenue 3anaud mo teme "IImoTHOCTE BemecTna"

19 Cuta KaK XapaKTepUCTHKA B3auMOIecTBUs Tes. Cuia yrpyrocTH.
3akoH ['yka

20 JlaboparopHas paboTa «3y4eHne 3aBHCUMOCTH PaCTsHKCHUS
(medopmann) mpy>KUHBI OT MPUITOKEHHON CHITBD)

21 SIBnenue Tarorenus. Cuiia TSHKECTH

” CBs3b MEXKy CUJION TSKECTH M Maccol Tena. Bec Tena. Pemenue
3aza4y o teme "Cuia Tsoxkect"”

” Cuia TsDKeCTH Ha APYTHX MiaHeTax. OU3nveckne XapakTepUCTHKU
IJIAHET

24 Nsmepenue cwit. JlunamomeTp

25 Bec Tema. HeBecomocTh

%6 Clio’)keHue IBYX CHJI, HAIPABJICHHBIX MO OJHON MPSMOM.
PaBHOelicTBYIOIIIASA CHIT

27 Pemenue 3amad no teme "PaBHonelcTBytomas cui"

28 Cuna tpeHus u e€ Buapl. TpeHue B IpupoJe U TEXHUKE
JlaboparopHas pabota «3y4ueHne 3aBUCUMOCTH CHUJIbI TPCHUS

29 CKOJIBXKECHUS OT CUJIbI IaBJICHUS U XapaKTepa CONPUKACAIOIIUXCS
ITOBEPXHOCTEID)

30 Pemienue 3a1au Ha onpeeneHne paBHOACHCTBYIOIIECH CUTTBI

31 Pemenue 3amau o remam: «Bec Tenay, «I'padudeckoe




n3o0pakenne cuin», «Cuiib», «PaBHOIGHCTBYIOIIAST CHIT

KontponbHas paboTa no TeMam: «MexaHUYECKOE JIBIXKCHHEY,

32 «Macca, mnoTHOCTH», «Bec Tenay, «I'paduyueckoe n3o0paxkeHme 1
cuiy, «CHibsDy

33 Hasnenne. CriocoObl yMEHbIICHNS U YBEIUYCHUS AaBICHHS 1

14 JlaBnenue raza. 3aBUCUMOCTD JaBJICHUA Ta3a OT 00bEMa, |
TEeMIIepaTypbl

15 [lepenava naBieHust TBEPABIMU TeJIaMU, KUJKOCTSIMH U ra3aMu. 1
3akoH [lackans

36 JlaBiaeHue B )XUAKOCTH Y ra3e, BBI3BAHHOE JICHCTBUEM CHJIBI TSHKECTH 1

37 Pemenue 3agau nmo teme «JlaBiaeHue B )KUAKOCTH U Tasze. 3aKOH 1
[Tackamns»

38 CooOraromumecs cocybl 1

39 IM'mapaBamyeckuii mpecc 1

40 ManowmeTtpsl. [TopiHeBoi KUAKOCTHBIA HACOC 1

41 ATmocdepa 3eMiH U TPUYKHBI €€ CYIIeCTBOBAHUS 1

42 Bec Boznmyxa. ATmochepHoe gaBieHue 1

43 N3mepenne armocdeproro nasiaenus. Oneit Toppuuem 1

44 3aBUCUMOCTh aTMOC(HEPHOT0 JaBJICHUS OT BHICOTHI HaJl YDOBHEM |
Mopst

45 bapomerp-anepouns. AtmocdepHoe gaBiaeHUE Ha Pa3IMUHBIX 1
BBICOTaX

46 Pemrenue 3amau o reme " AtmocdepHoe nasienue" 1

47 JleiicTBHE KUAKOCTH U Ta3a Ha OTPYKEHHOE B HUX TEJO. 1
ApxumenoBa cuiia

48 JlaGopaTtopHas pabota «OrnpeesieHle BhITaTKUBAIONIEH CUITBI, 1




JICUCTBYIOILIEH HA TEJIO, MTOTPYKEHHOE B )KUIKOCTH)

JlabopatopHas pabora 1o teme «VccnenoBanue 3aBUCHMOCTH Beca

49 TeNa B BOJE OT 00bEMA MOTPYKEHHOW B AKHUAKOCTh YaCTH TeJIay !

50 [InaBanue ten

51 JlaboparopHas pabota "KoHCcTpyHnpoBaHue apeoMeTpa Uiu 1
KOHCTPYHPOBAHUE JIOAKH U ONpEeJeNIeHne €€ rpy3onoabéMHocTn"

5) Pemenue 3amau no remam: «lIlnaBanue cynoB. BozmyxominaBanuey,
«/JlaBiieHHE TBEPIBIX TEN, )KUIKOCTEN U Ta30B»

53 KonTponbHas padota no teme «JlaBiieHue TBEpAbIX Tel, JKUIKOCTEH
Y Ta30B»

54 Mexannueckast pabora

55 MoHocTh. EMUHUIBI MOIIIHOCTH

56 Vpok-uccienopanue "Pacuét MOIIHOCTH, pa3BUBAEMOM MIPHU |
MOoaBEME 10 JiecTHHIE"

57 [Ipoctele Mexanu3Mbl. Peruar. PaBHOBecHe CHIT Ha pblyare

58 Poryaru B TexHuke, ObITYy U nipupo/ie. JlaboparopHas pabota 0.5
«HMccnenoBanue ycaoBUM paBHOBECHSI phluara» '

59 Pewenue 3anad o reme «YCa0BUS PABHOBECUS pblUara

60 Koaddunuent nonesnoro neiictust Mmexannsma. JlaboparopHas 0.5
pabota «M3mepenue KI1J] HakTOHHOM TIOCKOCTI '

61 Pemrenne 3amau mo teme "Pa6ora, momuocts, KIT/["

62 Mexannueckas sHeprusi. Kunernueckas u noTeHIMaIbHAs SHEPTUs

63 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTUH
VYPOK-3KCIIEpPUMEHT MO TeMe "DKCIEpUMEHTAIbHOE OIpEIeIICHNE

64 M3MEHEHUSI KUHETUYECKOW U TIOTEHIIMAIILHON SHEPTUH IIPU 1

CKaTBIBAaHHUM TeJia [0 HAKJIIOHHOH IIJIOCKOCTH"




65 KonTtponbHas padora o teme «Pabora 1 MOIIHOCTb. DHEPTHUs» 1
66 PesepsHsliil ypok. Pabora ¢ Texkctamu no teme "MexaHuueckoe 1
nBIKeHne"
67 PesepBHblil ypok. Pabota ¢ Tekctamu 1o Teme "JlaBieHue TBEPABIX 1
TEN, JKUJIKOCTEH U ra3oB"
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1o teme "Pabota. MOIIHOCTS. 1
Oneprusa"
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoanuyecTBo yacos

Ne ni/n Tema ypoka B KounTtposbnbie IIpakTnyeckue
cero padoThI padoThI
| OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX 1
OTIBITHBIE TIOATBEPIKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Monenu TBEPAOTO, )KUIKOTO U Tra3000pa3HOr0 COCTOSHUN 1
BEILIECTBA
OObscHeHnE CBOMCTB TBEPAOTO, JKUIKOTO M ra3000pa3HOro
4 COCTOSIHUM BEIIECTBA HA OCHOBE MOJI0KEHUN MOJIEKYJIIPHO- 1
KMHETUYECKOW TEOpUHU
Kpucrannmmaeckue u amopdHbie Tena 1
CmauuBaHue M KanmWUBSIpHOCTh. [loBepXHOCTHOE HATSHKEHUE 1
TennoBoe pacHIMpeHNE U CKATUE 1
g Temnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TETIOBOTO |
JIBUKEHUS YACTHI]
9 Buytpennss sueprusi. CriocoObl H3MEHEHHsI BHYTPEHHEH SHEPTHH 1
10 Buns! Teruonepenaun 1
1 Ypok-koHpepenmus "[IpakTudeckoe UCTOIH30BAaHUE TEIIIOBBIX 1 1
CBOWCTB BEILIECTB U MAaTEPHAJIOB B LIEJIAX dHEprocoepekeHus "
12 KonunuectBo TemnoTel. Y neabHas TEMIOEMKOCTD 1
13 VYpaBHeHue TeroBoro 6ananca. TermmooOMeH U TeroBoe |
paBHOBeECHE
14 JlaGopaTtopnast pabota "HccnenoBanue siBJICHUS TEIUIOOOMEHA 1 1

MPY CMEIIMBAHUM XOJOJIHOU U ropsiuei BOJbI"




Pacuer konnuecTBa TCIIJIOTHI, HCO6XOI[I/IM01"O AJI1 HarpE€BaHUsA

15 TeNa U BbIAETSEMOT0 UM MIPH OXJIAXKICHUU

16 JlaGopaTtopHast pabota "Ornpezenenne yaeabHONU TEII0EMKOCTH
BenecTna"

17 OHeprus TomuBa. Y iejabHasi TENJI0Ta CTOPAHUS

18 [1naBneHue u OTBEp/IEBAHNE KPUCTALIIMYECKUX TeI. Y IeiabHas
TEIJIOTA IJIABJICHUS

19 JlaGopaTtopHnas pabota "OnpeneneHue yaeabHON TEMIOThI
IUIaBJICHUA Ibaa"

20 [TapooOpazoBanue u konaeHcauus. Vcnapenue

)1 Kunenue. Y nenbHas Temiora napooOpa3oBaHMs U KOHACHCALINN.
3aBUCHUMOCTD TEMIIEPATyPhl KUTIEHUS OT aTMOC(HEPHOTO JIaBJICHUS

2 Brnaxxnocts Bo3nyxa. Jlabopatopnas padora "Onpeznenenue
OTHOCHUTENIbHOM BJIAXXHOCTU BO3/ayXxa"

23 Pemenue 3a1a4 Ha onpezieNieHue BIaKHOCTH BO3yXa

24 [TpuntuIE paboTHI TEIIOBBIX ABUTaTeNel. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHUs

75 KII[ TermoBoro nBuraresns. TennoBble ABUTATENN U 3allUTa
OKPY’KaIOIIEH CpeIbl

%6 3aKOoH COXpaHEHUs U MPEBPAILICHUS SHEPTUHU B TEIUIOBBIX
nporueccax

7 [ToaroroBka Kk KOHTPOJILHOU paboTe 1o TeMe "TernaoBbie IBICHHUS.
W3meHeHune arperaTHbIX COCTOSIHHIM BemiecTBa'

73 KoHnTtponbhas padora mo teme "TermoBele siBiaeHus. Mi3menenue
arperaTHbIX COCTOSIHMI BemiecTa"

29 OnexkTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsiI0B

30 VYpok-uccienoBanue "OnexkTpu3anus TeJa HHAYKIWEH U IpU




COIPUKOCHOBEHUH"

31 B3aumozeiicTBue 3apskeHHbIX Tell. 3akoH Kynona
1 Onexrpuueckoe nojie. HarpsskeHHOCTb 3JEKTPUUECKOT0 TOJIS.
[TpuHIUII CynIEPIIO3ULIMH 3JIEKTPUYECKUX TOJIEH
13 Hocutenu snekTpuyeckux 3apsaoB. DJIeMEHTapHbINA 3apsil.
Ctpoenue atoma
14 [TpoBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS IIEKTPUUECKOTO
3apsiaa
35 Pemenne 3a1ay Ha IpUMEHEHUE CBOMCTB JIEKTPUUECKUX 3aps1/I0B
36 DNEeKTPUUECKUN TOK, YCIIOBUS €ro CylecTBOBaHUs. MICTOUHUKH
AIIEKTPUYECKOTO TOKA
37 JIeficTBHS DIIEKTPUYECKOTO TOKA
18 Ypoxk-uccinenopanue "JleiicTBHE 2JIEKTPUUECKOTO MOJISI HA |
MPOBOJHUKH U AUAJIEKTPUKHU"
39 DJIEKTPUYECKUH TOK B METajulax, )KUJIKOCTAX U ra3ax
40 DJeKTpuyecKas 1ernb U €€ COCTaBHbIC YaCTH
A1 Cuna Toka. JlJaboparopHast pabota "M3mMepeHue u peryiupoBaHue 0.5
CHJIBI TOKA" '
4 DnexTpuueckoe Hampspkenue. BonstMerp. Jlaboparopuas pabota 0.5
"U3mepeHue u peryivpoBaHue HanpsokeHus" '
13 ConpoTuBiieHUE TPOBOAHUKA. Y ICIIBHOE CONPOTUBIIEHUE
BelIecTBa
JlaGopaTopHnast pabota "3aBUCUMOCTH JIEKTPUUECKOTO
44 COIPOTUBIICHUS IPOBOJIHUKA OT €T0 JUIMHBI, IJIOIAAH 1
MOTIEPEYHOr0 CeUYeHUs U MaTepuana”
45 3aBUCUMOCTB CHJIbI TOKA OT HanpsbkeHus. 3akoH OMa 1715 yyacTka

Ja(S 004




JlabopaTtopHnas pabota "VccienoBanue 3aBUCUMOCTH CHJIBI TOKA,

46 WIYIIETO Yepe3 PE3UCTOP, OT CONMPOTUBIICHUS PEUCTOPA U
HaInpsHKeHUs: Ha pe3uctope”

47 ITocnenoBarenpHOE M MapaUIEIbHOE COETMHEHUS TIPOBOJHUKOB
JlaGopatopHas pabota "IIpoBepka npaBuiIa CI0KEHUS

48 HaIpsKEHUHN TIPU MOCIEA0BATEIbBHOM COSIMHEHUH JIBYX
pe3ucTopoB”

49 JlaboparopHnas pabota "IIpoBepka mpaBuia A CHIbI TOKa pU
[apajuIeIbHOM COEMHEHNHU PE3UCTOPOB"

50 Pemenue 3aa4 Ha mpuMeHeHne 3akoHa OMa 7Sl pa3IudHOro
COEJIMHEHUS TIPOBOIHUKOB

51 PaboTa 1 MOIITHOCTH JIEKTpUUECKOro TOKA. 3akoH JIkoys-JIenna

5) JlaboparopHnas padota "Onpenenenne paboThl ¥ MOIITHOCTH
ANEKTPUUECKOTO TOKA"

53 DNeKTpUYeCcKHe e U MOTPEOUTENN JIEKTPUICCKON YHEPTHH B
obITy. KopoTkoe 3ambikaHue
[ToaroroBka K KOHTPOJIBHOU paboTe MO TeMe "DIeKTpUIecKue

54 3apAibl. 3apsHKEHHBIE Tela U UX B3auMoaecTBus. [locTostHHBIM
ANEKTPUUECKUH TOK"
KoHTponbHas paboTta 1mo teme "DIeKTPUIECKUE 3apsi/Ibl.

55 3apshKeHHBIE TeNa U UX B3auMoaeicTBus. [1ocTosHHBIHM
AIEKTPUUECKUN TOK"

56 ITocTossHHBIE MAarHUTEL, X B3aNMOJICHCTBHE

57 VYpoxk-uccnenosanue "M3yuenue mosei mocTOSHHBIX MarHuToB"

58 MarnutHoe nose. MarautHoe nojie 3eMJIM U €ro 3Ha4eHHUe J1JIsi
JKU3HU Ha 3emJie

59 OnbIT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOT0 TOKA




MaramuTHOE 110JIe KaTylIKU ¢ TOKOM

[IpumeHeHue 31eKTpoMaruuToB B TexHuke. Jlaboparopnas pabora

60 "N3yueHue neicTBUS MATHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM" ! 0-5
DJIeKTpOABUTATENb MMOCTOSSTHHOTO TOKa. Vcnonb3oBanue

61 AJIEKTPOJIBUraTEICH B TEXHUUECKUX YCTPOUCTBAaX U Ha 1
Tpancnopre. Jlabopartopnas pabora "KoHcTpyupoBanue u
u3ydeHue paboThl ANeKTpoaBUraTens"

2 OnbiTel @apazesi. 3aKOH 31EKTPOMarHUTHOM MHAYKIMU. [IpaBuio |
Jlenna
OnexTporenepatop. CrocoObl MOTyUYEHHS SJICKTPUIECKON

63 SHEPruu. DIEKTPOCTAHIIUU Ha BO3OOHOBISIEMBIX UCTOYHHKAX |
SHEPTrUuu

64 [ToaroToBka Kk KOHTPOIBHOM paboTe 1Mo TeMe "DIEKTPUIECKUE 1 |
MarHuTHbIE SIBJICHUSA"

65 KonTponbHas pabota no teme "IiaeKTpUYECKHUE U MATHUTHBIE |
sBICHUS"

66 PesepsHslii ypok. Pabora ¢ Tekctamu no teme "TeroBsie |
sIBJICHUS"

67 PezepaHblii ypok. Pabota ¢ Tekctamu no teme "IlocTOSHHBII 1
ANEKTPUUECKUH TOK"

68 PesepBHblit ypok. Pabota ¢ Tekcramu 1o TeMe "MarHuTHbIe |
SABJICHUS"

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 14.5




9 KUIIACC

KoanuyecTBO 4acoB

Ne n/mn Tema ypoka B Kontpoabusie | Ilpakruyeckue
cero padoTbl padoThI

Mexanndeckoe aBrmKeHUE. MartepruanbHas TOUYKa 1

2 Cucrema orcueta. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBIKEHUS 1
PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHNE 1

4 HepaBnomepHoe nipsimonnHeitHoe aBuxenne. Cpeauss u |
MTHOBEHHAasl CKOPOCTb

5 [IpsmonnHEHOE PaBHOYCKOPEHHOE IBUKEHUE. Y CKOPEHUE 1

6 CkopocTh NPSIMOJIMHENHOTO PABHOYCKOPEHHOTO JIBUKEHHUSI. |
I'padux ckopocTu

7 JIaGoparopHas pabota "OnpeneneHue yCKOpeHHs Tena npu | 1
PaBHOYCKOPEHHOM JIBU’KEHHUH 110 HAKIIOHHOM IJIOCKOCTH"

8 CBoOonmHoe nmagenue ten. OnsiTel [anuies 1

9 PaBHOMepHOE nBMXKEHME N0 OKpyk)HOCTH. [lepnon n yactora |
oOpareHus. JIuneitHas v yrioBasi CKOPOCTH

10 LlenTpocTpeMHUTEIbEHOE YCKOPEHHE 1

11 IIepsbiit 3akoH HbroToHa. Bexktop cuiib 1

12 Bropoii 3akon Herotona. PaBHOIelicTBYO1IIAsI cria 1

13 Tpernii 3axkoH HproToHa. Cyneprno3nnus Cui 1

14 Pemenne 3anau Ha npuMeHeHue 3ak0HOB HproToHa 1

15 Pemenue 3ana4 no reme «Cuina ynpyroctu» 1

16 Cuna ynpyroctu. 3akoH ['yka 1

17 JlabopaTtopHas pabota «OnpeneneHne KECTKOCTH TIPYKUHBI) 1 1




18

Cuna tpenus

19 Pemenue 3anau no teme «Cuina TpeHUs»

20 JIaGoparopnas pabota "Onpenenenue ko3 urenTa TpeHus
CKOJIbXKEHUS"

71 Pemenue 3ana4 no teme "3akonsl HetoToHa. Cnna ynpyrocr.
Cuna tpenus"

” Cuna TSHKEeCTH 1 3aKOH BCEMUPHOTO TATOTEHHUs. Y CKOPEHUE
CBOOOJHOIO MaICHHS

” VYpok-koHpepeHuus "BrmkeHne Tesl BOKPYT IpaBUTAIIIOHHOTO
nentpa (Conneunas cucrema). ["amakTuku"

24 Pemenue 3anau mo teme "Cuiia TSYKECTH U 3aKOH BCEMUPHOTO
TArOTeHUS"

25 IlepBas kocMuueckas ckopocTs. HeBecoMOCTh U Ieperpy3ku

2% PaBHOBecue MarepuanbHOM TOUKU. AGCOIIOTHO TBEPAOE TEIO.
PaBHOBecue TBEPAOTO Tena ¢ 3aKPEIIEHHON OChIO BpallleHHSI

27 MowmenT cuibl. LleHTp TsokecTn

28 Pemenue 3anay no teme "MomeHT cuiibl. LlenTp TsxecT"

29 [TonroToBka K KOHTPOJILHOM paboTe 1o Teme "MexaHuyeckoe
nBrokenne. Bsaumoneiicteue ten"

30 KonrtponbHas padora no teme "MexaHNUecKoe JBHKEHHE.
Bzaumoneiicteue Ten"

31 Nmnynbe Tena. UMiynase cuibl. 3aK0OH COXpaHEHUST UMITYJIbCa.
VYnpyroe u Heynpyroe B3auMoJieiicteue

32 Pemenue 3amau mo Teme "3aKkoH COXpaHEHUS UMITYJIbca"

13 VYpoxk-koH(pepenuus "PeakTHBHOE IBMKEHHE B TIPUPOJE U
TEeXHUKE"

eXaHuyeckas paboTa U MOILIHOCTh
34 M 0




35 PaboTa critbl TSKECTH, CHIIBI YIIPYTOCTH M CHIIBI TPEHHS 1

36 JlaboparopHas pabota «Onpenenenrne paboThl CHIIbI TPSHHUSI IIPU |
PaBHOMEPHOM JIBUKEHHUH TeJa 110 TOPU30HTAIBHON TOBEPXHOCTH

37 CBs3b sHepruu U paboTsl. [loTeHnansHas sHeprus 1

38 Kunernueckas sneprus. Teopema 0 KHHETUUECKOW SHEPTUU 1

39 3aKOH COXpPaHEHHS YHEPTUU B MEXAHUKE 1

40 JlabopaTtopHas pabota «3yueHue 3aKkoHa COXpaHEHUS YHEPTUNY 1

41 KonebarenbHoe IBMKEHUE U €T0 XapaKTEPUCTUKU 1

42 3aryxaromue konebanus. BeinyxaeHHbie konebanus. Pezonanc 1

43 MaremaTuyecKuii U NPy KUHHBIA MassTHUKU 1

44 VYpok-uccienoBanue «3aBUCUMOCTh TIEpHOJIa KOIeOaHuii OT |
KECTKOCTHU MPYKUHBI U MACChI TPy3a»

45 [IpeBpartieHre YHEPTUN PU MEXAaHUYECKUX KOJICOaHUIX 1

46 JIaGopatopHas pabota «OnpesenaeHne 4acToThl ¥ epHoaa |
Kose0aHui Mpy>KMHHOTO MasiTHUKA

47 JlaboparopHas padota «IIpoBepka HeE3aBUCUMOCTHU NIEPUOAA 1
Kose0aHui Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Tpy3a»

43 Mexanndeckue BoHBL. CBOMCTBA MEXAHUYECKUX BOJTH. |
[IpononpHBIE U TIOTIEPEUHbIE BOJTHBI

49 VYpoxk-koH(pepeHuus "MexaHHUeCKUe BOIHBI B TBEPIOM Telle. |
Ceiicmuueckue BOJTHBI"

50 3Byk. PacnipocTpanenue u oTpakeHHE 3ByKa |

51 Ypok-uccnenoBanue "HabimtoieHue 3aBUCUMOCTH BBICOTHI 3BYKa 1
OT 4acTOThI"

52 I'poMKOCTB 3ByKa M BbICOTa TOHA. AKYCTHYECKHI pE30HAHC 1

53 VYpox-koH(pepenuus "YIibpTpa3Byk U HH(Ppa3ByK B MPUPOJIE U 1




TeXHukKe"

[loaroroBka Kk KOHTPOJILHOU paboTe 10 TeME "3aKOHBI

>4 coxpaHeHus. MexaHu4yeckue KojaeOaHust U BOJHbI"

55 KonrponbHas padora no Teme "3aKoHbI COXpaHEHHUS.
Mexanudeckue KojaebOaHusi U BOJIHbBI"

56 DIEeKTPOMArHUTHOE MoJie. DIEKTPOMAarHUTHBIE BOJHBI

57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH

58 Ypok-koudepenius "lllkana 371€KTpOMarHUTHBIX BOJIH.
Hcnonws3oBanne 3J€KTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H"

59 VYpok-uccinenoBanue "M3yyeHue CBONCTB 3IEKTPOMATrHUTHBIX
BOJIH C TIOMOIIIbIO MOOWIJIBHOTO TenedoHa"

60 Pemrenue 3aiau Ha onpeeneHne 4acTOThl U JITMHBI
3J€KTPOMArHUTHOMN BOJIHBI

61 DnexTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BonHoBbIe
CBONCTBA CBETa

2 Uctounuku cBeta. [IpsiMonuHeitHOEe pacnpoCTpaHEHUE CBETA.
3atmenust CosHia v JIyHbl

63 3akoH oTpakeHus cBeTa. 3epkana. Pemenue 3a1a4d Ha
MIPUMEHEHHUE 3aKOHA OTPAKEHUS CBETA

64 [IpenomiieHune cBeTa. 3aKOH MPEIOMIIEHHUS CBETA

65 [TonHoe BHyTpeHHEe oTpaxkeHue cBera. Mcronb30BaHue MOJIHOTO
BHYTPEHHET0 OTPAKEHUS B ONITUYECKUX CBETOBOAX

66 JlabopaTopHas pabora "lccnenoBanue 3aBUCHMOCTH yria
MIPEIOMIIEHHUsI CBETOBOIO JIy4a OT YIJIa MaJeHHs Ha TPaHUIEe
"BO31yX-CTEKII0""

67 Ypok-koubhepenius "Mcnonbp3oBaHne OJHOTO BHYTPEHHETO

OTPaXKEHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"




68

JIna3el. OnTrdeckast cuiia JIMH3EL

69 [TocTpoenne n300paxeHM B THH3AX 1

70 JIaGoparopHas pabota "Onpenenenne GOKyCHOTO pacCTOSHUS U |
OIITUYECKOM CHIIbI coOuparomeit TuH3b1"

71 VYpoxk-koHpepeHnuus "OnTruyeckue JTMH30BbIe MPHUOOpHI" 1

72 ['ma3 kak ontuyeckas cucteMa. 3peHue 1

73 VYpok-koHpepenuus "Jledexts! 3penus. Kak coxpanuts 3peHue" 1

74 Paznoxenue 6enoro ceera B criektp. OnbiTel HpioTOHA. 1
CrnosxeHue crieKTpaibHBIX IIBETOB. Jlucniepcus cBeTa
JIaGoparopHas paboTa "OMNbITHI 10 pa3I0kKEHUIO OEJIOro CBETa B

75 CIEKTP M BOCIIPUATHIO LIBETA MPEIMETOB IPU X HAOIIOIEHUH 1
yepe3 [IBETOBbIE (PUIBTPHI"

76 Ypoxk-npaktukym "BosHOBBIE CBOMCTBA CBETA: AUCIIEPCHS, |
uHTepdepeHIus u gudpaxuus"

77 OmerTel Pe3epdopaa u ruranerapHas MOJIENb aTOMa 1

78 [Toctynater bopa. Mozaens atroma bopa 1

79 Hcnyckanue u norsiouieHue ceera atoMoM. KBanTel. JInHelyaTsie |
CIEKTPbI

80 Ypok-tipaktukym "Habmtoienue ciekTpoB UcycKaHus" 1

81 PannoakTHBHOCTE U €€ BUIbBI 1

82 Crtpoenue atomHoro siapa. Hykinonnast Mmosiesnn 1

83 PannoaxtusHble peBpanieHus. M3oromnst 1

84 Pemenue 3aiad no teme: "PagunoakTuBHbBIC peBpalieHus" 1

85 [Tepuon nmonypacnana 1

26 VYpok-koHpepeHus "PaguoakTUBHbIE U3ITYYEHUSI B IPUPOJIE, |

MEIUIUHE, TEXHHUKE"




S nepHblie peakyu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MaCCOBOTO

87
quce

88 DHeprus cBA3M aTOMHBIX siiep. CBs3b MacChl U SHEPTUU

89 Pemenue 3anau no teme "Snepusie peakuun"

90 Peakuuu cuntesa u nenenus snep. crounuku sHeprun ConHIa U
3BE3 ]

01 Ypok-koubepennus "SnepHas sHepreTrka. [lericTBust
PaZMOaKTUBHBIX U3ITyUYEHUN Ha KUBbIE OPraHU3MBbI"

90 [ToaroroBka Kk KOHTPOJILHOU paboTe MO TeME "INEKTPOMArHUTHOE
moJie. DJIEKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE siBIIeHUA"

93 KonrtponsHas pabora 1o Teme "DIeKTpOMarHuTHOE TOJIe.
DneKkTpoMarHuTHbIe BOJIHBL. KBaHTOBBIC siBjIeHUS"

94 [ToBTOpenue, 0606meHue. JJaboparopHsie paboThI IO Kypcy
"B3zaunmopaencrBue tema"

95 [ToBTOpenue, 0606meHue. Pemienue pacyeTHbIX U Ka4eCTBEHHBIX
3ama4 o teme "TernoBsie npouecch”

96 [ToBTOpenue, 06061meHne. Pemienue pacyeTHbIX U Ka4eCTBEHHBIX
3agad 1o teme "KII/| TermnoBeix gsurarenei”

97 [ToBTOpeHnue, 06061eHne. Penienue pacyeTHbIX U Ka4eCTBEHHBIX
3anay no reme "KIIJ anexTpoycranoBok"

98 [ToBTOpenue, 0606menue. JlaboparopHsie pabOTHI 1O KypCy
"CBeToBblIe siBJICHUS"

99 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu mo Teme "3aKOHbI
COXpaHEHUs B MEXaHuKe"

100 [ToBTOpenue, 0600meHne. Pabota ¢ TekcTamu 1Mo Teme
"Konebanus 1 BOHBI"

101 [ToBTOpenue, o600meHue. Pabora ¢ TekcTamu 1Mo Teme




"CBeTOBbIE IBJIcHUS"

102

[ToBTOpenue, 06061eHue. PaboTa ¢ TekcTamu 1o Teme
"KBanrtoBas u saepHas ¢puzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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YYEBHO-METO/JNYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOINYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



