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HOACHHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢pu3uKe Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTaBJIEHA HA OCHOBE
MOJIOKEHU M TpeOOBaHWM K pe3yiabTaraM OCBOCHMSI Ha 0a30BOM YpOBHE OCHOBHOMU
oOpa3oBaTelbHOM ITporpamMel, ipeacTaBieHHbIX B DI'OC 000, a Takke ¢ yaérom denepanbHoi
paboueii mporpammsl BociiuTanust 1 KoHnenmmu npenoaBanus yaeOHoro npenmera «Dusnkay.
Coneprxanue mporpaMMsl IO (pr3HKe HarpaBlIeHO Ha (POPMHUPOBAHUE ECTECTBEHHOHAYIHOM
IPaMOTHOCTH OOYYAIOIIMXCSI U OPTaHU3AIUI0 H3Y4YeHUs! (PU3UKU Ha JEATEIHHOCTHOW OcHOBe. B
nporpaMme 1o (PHU3MKE YYUTBHIBAIOTCS BO3MOXKHOCTH YYE€OHOTO MpeaMeTra B peau3aliu
tpeboBannii ®I'OC OOO K TUIAHUPYEMBIM JIMYHOCTHBIM W METANPEIMETHBIM pe3yiabTaTaM
oOyueHus, a TaKKe MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAy4YHBIX Y4E€OHBIX IMPEAMETOB Ha
YpPOBHE OCHOBHOT'O 00I1I€T0 00pa3oBaHuUs.
[IporpamMma no Qu3uke ycTaHaBIMBAECT pacHpeleleHHe y4yeOHOro mMarepuasia 1o rojam
oOydenus (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIENI0BATEILHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUs MPEIMETHOTO COACPKaHUsI U YUETE BO3PACTHBIX OCOOCHHOCTEM
00yJaronuxcs.
[Iporpamma no ¢u3uke pazpaboTaHa ¢ HENbIO OKa3aHUsI METOIUYECKON MOMOIIU YUUTETIO
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEIMETY.
®uszrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYUHBIX Y4E€OHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XHUMHEH,
Ouosorueit, actpoHoMuend u Quandeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAoCTaBisieT HauOoJiee sicHble oOpa3lpl NMPUMEHEHHs HAydHOTO MeToja
MO3HAHUS, TO €CTh CII0cO0a MOTy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0IIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHMM €CTECTBEHHOHAYYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpENAIoyiaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOUIMMHU €CTE€CTBEHHOHAYYHYIO I'PaMOTHOCTb:
® HayyHO OOBSCHSTDH SIBICHUS;
® OLIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO HMCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh HayyHbIE JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wm3yueHus (U3MKUA HAa yYpOBHE OCHOBHOTO 00IIETro OOpa3oBaHMs OIpENEICHbl B
Konuenuun npenogaBanus yueOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaMMBbI,
yrBepxka€HHON pemenreM Koisernn MunncrepctBa npocsemenus Poccuiickoit denepaunu
(mpotokoun ot 3 nekabps 2019 r. Ne [TIK4BH).
Heaun n3dyyeHus Gpu3nKu:
e MpuoOpeTeHHe HHTepeca M CTpeMJIeHHS OOy4yaloluuxcs K HaydHOMY H3YyYEHHUIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABICHUH O HAyYHOM METOJE I[O03HaHUA © (opMHpOBaHHE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

e (opmupoBaHue NpeACTaBICHUN O posid (PU3MKHU AT Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TE€XHOJOTHUH;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
NeATeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K AajbHEUIIEeMy OOyYEHHUIO B 3TOM
HaIpaBJICHUU.



JlocTiokeHne STHX Iefiell mporpamMmbl 1Mo (puU3MKe Ha YpPOBHE OCHOBHOTO OOILEro

o0Opa3oBaHUs 00CCIIEUNBACTCS PEIICHUEM CIISAYIONINX 3a/4a4:

o HpHOGpeTeHI/Ie 3HAHUHU O JAUCKPECTHOM CTPOCHUU BCICCTBA, O MCXaHNUYCCKUX, TCIIJIOBbIX,
QJICKTPUYCCKHUX, MAHUTHBIX 1 KBAHTOBBIX ABJICHUAX

e npuoOpeTeHHEe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
HCII0JIb30BAHHUEM IMOJTYYCHHBIX 3HaHHﬁ;

¢ OCBOCHHMC MCTOAOB PCHICHHUA HpOCTCfIHIHX paCLIéTHI)IX 3a1a4 C HCIIOJIB30BAHHUEM
(bU3NIECKUX MOIENeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;

® PpPa3BUTHC YMGHI/Iﬁ Ha6JIIOIIaTB MNpUPOAHBIC ABJICHUSA W  BBIIIOJHATL  OIIBITHI,
nabopaTopHble pabOTHl M AKCIEPHUMEHTAIBHBIE HCCIEIOBAHUS C HCIOJIb30BaHHEM
M3MEPUTENbHBIX TPUOOPOB;

e ocBOeHHE TPHEMOB pabOTH ¢ HWH(popMaIue (GHU3MUECKOTO COACp)KaHUS, BKIIOUYAs
HH(OPMALIMI0O O COBPEMEHHBIX JOCTH)KEHMSIX (U3MKH, aHAIU3 U KPUTHYECKOE
OlleHMBaHME UH(pOpPMaLIUY;

® 3HAKOMCTBO €O cepamu MpoheCcCUOHATHHON NEATETHHOCTH, CBI3aHHBIMU C (DPU3UKOM,
1 COBPEMCHHBIMU TCXHOJIOTUAMHU, OCHOBAHHBIMHU Ha NOCTHIKCHUAX q)HSquCKOﬁ HayKH.

Ha usydenune ¢usuxu (06a30BBI ypOBEHb) HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 "aca B Heneno), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEINIO).

[Ipennaraemsiii B mporpamme 1o Gu3uKe rnepeueHb J1adopaTOpHbIX paboT U OMBITOB HOCUT
pEeKOMEHAATENbHBIA XapaKTep, YYUTENb JelaeT BBIOOp MpoBeneHus 1abopaTopHbIX padoT u
OMBITOB C YYETOM MHAMBUAYATIBHBIX OCOOCHHOCTEN 00Y4arOUINXCs, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHUi, TIPeAaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa N0 (U3HUKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro Mupa.

®dusuka — Hayka o npupoje. SBieHus npupoasl. OU3HYECKUE SBICHUSA: MEXaHHUYECKUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenMuMHBL M3Mepenue ¢usudeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoiHas CUCTEMA €IMHMULI.

Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAyKH HM3Yy4aroT Mpupoay. EcrecTBeHHOHaydHBIIH
METOJi TO3HAHUS: HAOJIIOJEHHE, IIOCTAHOBKA HAy4yHOTO BOINIPOCA, BBIABM)KEHHUE TIMIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE THUIOoTe3, O0ObsAcHEeHHe HalOmogaeMoro spiaeHus. OmnucaHue
($u3NYeCKuX ABJICHUH C TIOMOIIIbIO MOJEIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIC SIBIICHHUS.

2. ®usnueckue NpubOpsl U Mpoleaypa NPSMbIX U3MEPEHUN aHAJIOTOBBIM U IU(PPOBHIM

prudopoM.

Jlabopamopnwie pabomuel u onvimel.

Onpenenenre HeHbl JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHMIL.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Onpenenenne pa3MepoB MAJIbIX TEJ.
N3mepenne Ttemmeparypbl OpH IMOMOIIM JKUIAKOCTHOTO TEepMOMETpa M JaT4yHKa
TEMIIEPATYPHI.
6. IIpoBeneHne wuccienoBaHMs MO IPOBEPKE TMIIOTE3bI: NAIBHOCTh IOJIETA IIAPHKA,
MYUIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIlIE, YeM OOJIbIlIE BBICOTA ITYCKa.

Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. ONBITBI, IOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEUIECTBA.

JIBmkeHue dactul BemiecTBa. CBSA3b CKOPOCTH [JBMKEHHMS YacTHIl C TEMIIEPaTypoM.
bpoyHoBckoe nBmwxenue, auddysus. B3aumozelicTBue dYacTul] BellecTBa: NPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperaTHble  COCTOSIHMSI BEIECTBA: CTPOCHHME TIa30B, JKUAKOCTEH M  TBEPABIX
(kpucTasuMyeckux) Teia. B3anMocBs3b MeXIy CBOMCTBaMHU BEIECTB B pasHbIX arperaTHbIX

COCTOSIHUSIX M MX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIEL

Hemoncmpayuu.

1. HabmroneHnue 6poOyHOBCKOTO JBHKEHUSI.

2. HaGmonenue nuddysun.

3. HaOmroneHue sBIICHHH, OOBSICHSIONIUXCS MPUTSKECHUEM WM OTTAJIKMBAHUEM YaCTHII

BeIllECTBA.

Jlabopamopusie padomot u onvimel.

1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCToIb30BaHueM (poTorpaduii).

2. OmbITHI IO HAOIOJIEHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPUTSKEHUS.

Pasznen 3. /IBuikeHue u B3auMoaeiicTBHE TeJl.

Mexanuyeckoe JIBUKEHHE. PaBHOMEpHOE W HepaBHOMEpHOe JBiKeHHe. CKOpOCTb.
CpenHsist CKOPOCTh ITPU HEPABHOMEPHOM JBMKEHHUU. Pacd€r myTH U BpeMEeHH JBUKCHHUSL.
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SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBUe Tell KaKk MpPUYMHA W3MEHEHUS
CKOPOCTH JBHXEHHUS Tel. Macca kak mepa HMHepTHOCTH Tena. IlnoTHocte BemectBa. CBs3b
TUIOTHOCTH € KOJIMYECTBOM MOJICKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3aumojeictBus Tten. Cwia ynpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ IOMOIIBI0 TUHAMOMETpA. SIBJIEHUE TATOTEHUS U cuila TsbKecTH. Chiia TAXKECTH
Ha Jipyrux miaHetax. Bec tena. HeBecomocTs. CiioxkeHue cui, HapaBJIeHHbIX IO OJHOM MPSIMOM.
PaBnoaelictByromast cui. Cuna TpeHus. TpeHue CKOJIbXEHUs U TPEHUE MoKos. TpeHue B mpupoie
U TEXHHKE.

Jemoncmpayuu.

Habmroienue MexaHu4ecKoro IBUKEHHS TeJa.
N3mepenue ckopoCcTH MPSMOJIUHEHHOTO ABMKEHUS.
Habmtonenue siBjaeHUs] HHEPIUH.
Habmronenne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUH TEII.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJIEeHHBIX 110 OJTHOW MPSIMOH.
JIa6opamoprze pabomot u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHMS (IIapHKa B KUAKOCTH, MOJAEIU
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OrmpeneneHue CpeqHel CKOPOCTH CKOJBbXKEHHS Opycka WM IIapHKa MO HAKJIOHHOMN
MJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.
4. OnbIThl, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh PacTSHKeHUs (IedopMaluu) MPYKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OneIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHSI OT Beca Tella U
XapakTepa CONMPUKACAIOIINXCSA TOBEPXHOCTEM.

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

JaBnenue. CiocoObl yMEHBIIICHUS U YBETTUYCHUS JaBjicHus. /[aBieHue raza. 3aBUCUMOCTh
JaBJICHUA ra3a oT 00béMa, TeMneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMU, )KUIKOCTSIMH U
razamu. 3akoH Ilackans. [IHeBMaTmyeckne MalMHBI. 3aBUCUMOCTbH JABJICHUS JKUJIKOCTU OT
rnyounbsl.  [wapocratmueckuit  mapagokc. CooOmiaromuecs cocynsl.  ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyleCTBOBAHUS BO3AYIIHOU
o6onoukn 3emau. OnbiT Toppuyennu. M3mepenue aTrMochepHOro JaBlieHHsA. 3aBUCHMOCTH
aTMOCc(epHOro JaBJI€HHS OT BBICOTHI HaJl YypoBHeM Mops. [lpubGopsl i u3MepeHUs
aTMOC(EpHOTO J1aBICHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JAaBJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

CooOmaromiuecst COCy/Ipl.

I'mppaBnuueckuit pecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUSL.

3aBUCHMOCTh BBITAIKUBAIONIEH CHUJIBI OT 00bEMa TOTPYKEHHOW wYacTH Tena W

MJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

8. VYcinoBue muiaBaHMs TeN: IUIABaHUE WIM TOTPY)KEHHE Tell B 3aBUCHUMOCTU OT
COOTHONIEHUS TVIOTHOCTEH TeJa U KUIAKOCTH.

Jlabopamopusie pabomot u onvimol.
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1. HccnemoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOW B KHUIKOCTh

4acTH TeJa.
2. OmnpeneneHue BBITAJKUBAIOLICH CUJIbI, JIEHCTBYIOLIEH HA TeNO, MOTPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbL, ICMCTBYIOLIECH HA TEIO B KUIKOCTH,
OT Macchl Tena.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CHUIIbI, IEHCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOrpyKEHHOMN B KUAKOCTb YacTU Tela U OT IIOTHOCTHU
KUJKOCTH.

5. KoHcTpyumpoBaHue apeoMeTrpa WIM KOHCTPYMPOBAHME JIOAKM M OIpEACIICHHE €€

rpy30I10AbEMHOCTH.

Paznea 5. PaGora u MomHoCTh. JHEprus.

Mexannyeckasi pabota. MOLIHOCTb.

[IpocThie MexaHU3MBI: pblyar, 6J0K, HAKJIOHHAs MJI0CKOCTh. [IpaBuiio paBHOBECHS pplyara.
[Ipumenenue mnpaBuia paBHOBeCHS pblyara K On0Ky. «3oyioToe mnpaBuio» mexaHuku. KIIJ]
MPOCTBIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprud. Kunernueckas u noreHuuanbHas 3Heprus. [Ipespanienue oqHoOro
BHJIa MEXaHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHUS SHEPTUHU B MEXAHHUKE.

emoncmpayuu.

1. IIpumepbl IPOCTBIX MEXaHU3MOB.

Jlabopamopnuie pabomul u onvimel.

1. Ompenenenne paOOTHl CHJIBI TPEHUS NPU PABHOMEPHOM JBIKEHHUH Teja [0

TOPU30HTAIBHOM TOBEPXHOCTH.

2. UccnenoBanue ycliOBU paBHOBECHUS pblyara.

3. UNsmepenune KIIJI HakTOHHOM MIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHECHHSI MEXaHUUYECKOW SHEPTHUU.

8 KIIACC

Pa3nen 6. TenioBble siBJIeHMS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM TEOPUH CTPOEHUS BellecTBa. Macca u
pasMepbl  aTOMOB M MOJIeKYJd. OmbITbl, MNOATBEPKAAIOIIUE OCHOBHBIE  TOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPHUH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSIHHMM BemecTBa. Kpucramimueckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUJIKOCTEH B TBEPABIX TEJI HA OCHOBE IMOJIOKEHUHN
MOJICKYJISIPHO-KUHETHUYECKOM Teopur. (CMauuMBaHUWE U KanWwUIApHbIC sBICHUS. TeruioBoe
pacIIupeHHe U CKATUE.

Temmnepatypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBHXKEHHMS YacTHII.
Buytpennsis sueprusa. CnocoObl K3MEHEHUs BHYTPEHHEH SHEPruu: TEIUIoNepeada i COBEpIIeHUE
paboTel. Bunel Temnonepenaun: TemiIoNpOBOIHOCTh, KOHBEKIIHS, U3IyUYeHUE.

KoanuecTBo TemnoTel. YaenpHass TEIUIOEMKOCTh BellecTBa. TemIooOMEeH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBineHune W OTBEpAECBaHHE KPUCTATMYECKUX
BEIECTB. YJenpHas Temiota IuiaBneHus. [lapooOpazoBanue u KoHaeHcanus. McmapeHue.
Kunenue. YnaenbHas TermioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpaTypbl KHUIEHHS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3ayxa.

DHeprus TOIUIMBA. Y IelbHAas TEMJI0Ta CrOPAHUSL.

[Mpunnuner pabotsl TeruoBbix aBurareneit KIIJ[ TemmoBoro nBuratens. TeruioBbie
JIBUTATENH U 3aLATA OKPYKAOIIEN CPEBI.

3aKOH COXpaHEHUs U MPEBPAIllCeHUs SHEPTHH B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.



Habmonenne 6poyHOBCKOTO JIBIKEHUS.
Hab6monenue muddysumn.
Habmoienue SBICHUI CMaYBaHUS M KAMMJUTSIPHBIX SIBJICHHM.
Habmroienue TemioBoro pacmpeHus Tell.
N3menenne naBieHus ra3a Mpyu U3MEHEHUU 00bEMa M HarpeBaHUU WU OXJIAXKICHUU.
[IpaBuna u3amepeHus TeMrneparypsl.
Bunael Tenonepenayu.
OxsaxieHue Ipyu COBEPILIEHUU PabOTHI.
HarpeBanue ripu coBepiiieHur paboThl BHEITHUMU CHJIAMH.
. CpaBHEHUE TEIIIOEMKOCTEH pa3InYHbIX BEIIECTB.
. HaGnronenue kunenusl.
. HaGnrogenue mocTostHCTBA TeMIIEpaTyphl TIPH TUTABJICHHH.
13. Mogenu TenjaoBbIX IBUTaTENEH.
Jlabopamopusvie pabomot u onvimel.
OMnbITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKECHHUS.
OnpITHI 0 BhIpAIIMBAaHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.
OMBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACHIUPEHHUS Ta30B, KUJIKOCTEN U TBEPABIX TEIL.
Omnpenenenue naBiaeHUs BO3AyXa B OAJIOHE MITIPHUIIA.
OnebIThI, JAEMOHCTPUPYIOLUIUE 3aBUCHUMOCTh JaBJEHHsS BO3[dyXa OT €ro o0béMa Hu
HarpeBaHUs WU OXJIAKICHHUS.
[IpoBepka TrHUMOTE3bl JUMHEHHOW 3aBHCHMOCTH JJIMHBI CTOJIOMKAa JKHJIKOCTH B
TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphl.

7. HaOmronenne m3MeHEHUs BHYTPEHHEH SHEPTHH Tejla B pe3yibTaTe TeIUionepeaayn 1

paboTHl BHEIIIHUX CHUL.

8. HccnenoBanue sSBJIEHUS TEIJIOOOMEHA ITPY CMEIIUBAHUH XOJIOTHOM M TOPSIYEH BOIBI.

9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIIOOOMEHE ¢

HarpeTbiM METAIMYECKUM LHUITUHAPOM.

10. Onpenenenue yaenbHOU TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpouecca ucnapeHus.

12. OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3znen 7. DiiekTpruyeckne 1 MarHuTHbIE SIBJICHUSI.

Onektpusanus Tei. J[Ba poaa 3JIeKTpUUECKHX 3apsA10B. B3aumonelicTBre 3apsykeHHbBIX TEIl.
3akoH KynoHna (3aBUCUMOCTH CHJIBI B3aUMOJICHCTBUS 3aPSKEHHBIX TeJl OT BEJIMUYUHBI 3apsSA0B U
PacCTOSIHUSA MEXIY TEJIaMH).

Onekrpuueckoe noJie. Hanpspk€HHOCTD anekTpuueckoro nojis. [IpuHuun cynepno3unmu
ANEKTPUYECKHX MMOoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsoB. DJIEMEHTapHbIA 3JeKTpuyeckuid 3apsn. CrpoeHue
atoma. [IpoBOJHMKY U TUANIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsija.

DNEKTpUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUSA SJIEKTPUUYECKOTO TOKA. VICTOUHMKH
MOCTOSIHHOTO TOKa. JleWCTBUSA AIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B JKHMJIKOCTSIX U ra3ax.

Onektpuyeckas 1menb. Cuma Toka. DiekTpuueckoe HampspkeHue. ConpoTHBICHHE
MPOBOJIHUKA. YJEIbHOE CONPOTUBIEHHE BemlecTBa. 3akoH Owma i ydacTka ILenu.
[TocnenoBarenbHOE U NapAIIENbHOE COEAMHEHUE POBOJHUKOB.

PaGota u MoIHOCTH 3MEeKTprYecKkoro Toka. 3akoH Jlxoyns—JleHna. DnekTpudeckue memnu
Y IOTPEOUTENH IEKTPUUYECKOM dHeprun B ObITy. KOopoTkoe 3aMbIKaHHeE.

[locrosinHble MarHuThl. B3anMoneiicTBUE NOCTOSHHBIX MArHMTOB. MarHutHoe ToOJe.
MarnuTHoe noJie 3eMJIM U €ro 3Ha4eHHe [ *Ku3HU Ha 3emie. OnbIT Dpcerena. MaruutHoe noJie
ANEKTPUUECKOTO ToKa. [[puMeHeHne 31eKTpOMarHuToB B TeXHUKe. JleiicTBe MarHUTHOTO MOJIst
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Ha T[POBOJHUK C TOKOM. OJIEKTPOJBUIaTelb IOCTOSHHOrO Toka. McmoJsib3oBaHue
AJIEKTPOJIBUTaTeNel B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBieHue  snekTpomMarHuTHOM  uHaykuuu. IlpaBuio  Jlenuna.
OnekrporeHeparop. CrnocoObl MOJyYEHHUSI DIIEKTPUUECKOW HSHEPruu. OJIEKTPOCTAHIMU HaA
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jemoncmpayuu.

DneKkTpu3aus Tel.

JIBa posa 3JEeKTPUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsyKEHHBIX TEJI.

YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTIA.

DneKTpocTaTUuecKas HHIYKIHS.

3aKOH COXpaHEHMsI SJIEKTPUUECKUX 3apsI0B.

[TpoBOAHUKY W AUDIIEKTPUKH.

MoienupoBaHi€e CUIIOBBIX JIUHHUM 3JIEKTPUUYECKOTO TOJIS.

HcTouHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS SIIEKTPUYECKOTO TOKA.

10. DEeKTpUYECKUI TOK B KHUIKOCTH.

11. I"a30BbIi pa3psia.

12. I3mepeHue cuiibl TOKa aMIEPMETPOM.

13. N3mepeHnue 3eKTpUUecKOro HanpsKeHUs! BOJIbTMETPOM.

14. Peoctat u Mara3uH CONPOTHUBIICHU.

15. B3auMoieiicTBUE MOCTOSITHHBIX MAarHuTOB.

16. MonenrpoBaHue HEBO3MOXHOCTHU Pa3/IeJIeHHs MOII0COB MarHUTA.

17. MoaenupoBaHre MarHUTHBIX MOJIEH TTOCTOSTHHBIX MarHUTOB.

18. OnbIT Opcrena.

19. MaruuTtHoe€ noJie Toka. DJEKTPOMAarHuT.

20. JleficTBuE€ MarHUTHOTO TIOJISl HA MPOBOIHUK C TOKOM.

21. DnexTpoABUraTeNb IOCTOSTHHOTO TOKA.

22. lccnenoBaHue sIBJICHUS DJIEKTPOMAarHUTHON MHAYKIIUH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HalpaBJICHUSI UHAYKLIMOHHOTO TOKA OT YCIOBUMN €r0 BO3HUKHOBEHUS.

25. DAeKTpOTreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnuie pabomul u onvimeot.

OnbIThI 10 HAOTIOACHUIO JCKTPU3AIMH T MHIYKIIUEH U IPU CONPUKOCHOBEHUH.

HccnenoBanue AeCTBUSA AIEKTPUUECKOTO MOJIS HA IPOBOJIHUKHU U TUAJIEKTPUKH.

CO6opka u mpoBepKa paboThI IEKTPUUECKOH IETH TOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbl TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YePe3 PE3UCTOP, OT CONPOTUBIICHUS

pe3uCTOpa U HAPSHKEHUS Ha PE3UCTOPE.

7. OneiTel, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  DJIEKTPUUECKOTO  COMPOTUBIICHUSA
MIPOBOJIHHUKA OT €r0 JJIMHBI, IJIOLAU ONEPEYHOIO CEYEHUs U MaTepuaa.

8. IIpoBepka mpaBuia CII0KEHHUS HAPSHKEHUH MPU MOCIIEI0BATEIbHOM COEIMHEHUH IBYX
PE3UCTOPOB.

9. IlpoBepka mpaBuia Ajsi CUJIbI TOKA MIPU NapajyIeIbHOM COEAMHEHUHU PE3UCTOPOB.

10. Onpenenenne paboOThl AEKTPUUYECKOTO TOKA, UIYLIETO Yepe3 Pe3ucTop.

11. OnpeneneHre MOIIHOCTHU AJIEKTPUUECKOTO TOKA, BBIACISIEMOI Ha pE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYILIETO YEPE3 JIAMIIOUKY, OT HANPSKEHUS Ha
HEM.

13. Onpenenenne KIIJ[ HarpeBarens.

14. ViccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS TIOCTOSIHHBIX MarHUTOB.
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15. I3yyeHne MAarHUTHOTO TIOJS TOCTOSIHHBIX MAarHMTOB MpU HX OOBEIMHEHUH H
pasJieaeHuu.

16. HccnenoBanue IeHCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOJAEHCTBUS KaTYIIKH C TOKOM U
MAarHuTa OT CWJIbI TOKa U HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3ydeHne neicTBUs MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHrpoBaHue U U3y4eHue padoThl 3JEKTPOABUIaTENS.

20. Uzmepenne KII/I snmekTpoaBUraTeIbHOW yCTaHOBKHU.

21. OnbITHl 10 HUCCIIEOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOM MHAYKIUHU: HCCIIEIOBAaHHUE
M3MEHEHNH 3Ha4CeHMsI ¥ HAIIPABJICHUS HHIYKLIIHOHHOTO TOKA.

9 KJIACC

Paszpnen 8. Mexanuveckue siBJIeHH.

Mexannueckoe npuxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIB)KEHMs. PaBHOMepHOe mpsMoiuHEHHoe nABwkeHue. HepaBHomepHoe
npsiMoJiHeitHoe JBmkeHue. CpeaHsisi ¥ MTHOBEHHAs CKOpPOCTb Tejla IMpU HEPaBHOMEPHOM
JBIKCHUH.

VYckopenue. PaBHOyckopeHHOE TipsiMosinHelHoe aBkeHne. CBoOoaHOe manenne. OmnbIThI
lanunes.

PaBHOMEpHOE ABMKEHHE TIO OKpY)KHOCTH. [lepron u yactorta oOpamieHus. JIuaeitHas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHHE.

[TepBoiit 3akoH Hprotona. Bropoii 3akon Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPITO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CWiia TPEHHUSI CKOJIBKEHUSA, CUjla TPEHUS
MIOKOs1, APYTUE BUABI TPEHUSI.

Cuna TsXKECTM W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOJHOrO TMaJeHUs.
JBmxenue mnanet BOkpyr Connna. [lepBas kocmudeckas CkopocTb. HeBECOMOCTB U eperpy3KH.

PaBHOBecne marepuanbHOU ToukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIJIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynse Tena. M3menenune umnynbsca. Mmnynbe cuiibl. 3aKOH COXPAHEHHUS! MMITYJIbCA.
PeakTuBHOE NBHXKEHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TsbkectH, ynpyroctd, TpeHus. Cs3b
SHepruu U paboTel. [loTeHIManbHas SHeprus Tena, MOTHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[TorenumansHas sHEeprus cxaroi npyxunbl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU.

Hemoncmpauuu.

1. HabmroneHue MEXaHU4YEeCKOTO JIBIKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE IyT€Hl M TPACKTOPUWA JBUKEHHUSI OJHOTO M TOrO K€ Tela OTHOCUTEIBHO
Pa3HbIX TeJl OTCYETA.

N3mepenune ckopocTy U yCKOPEHUS IPSIMOJIMHEWNHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKECHHUS.

Habmroienne ABM>KEHUS TeNa MO OKPYKHOCTH.

Habmroenne MexaHU4YecKuX SIBJICHUM, TPOUCXOSIIINX B cucTeMe oTcuéra «Temexkar
pH €€ paBHOMEPHOM U YCKOPEHHOM JBM>KEHUU OTHOCUTENFHO KabuHeTa (hU3uKu.
3aBUCHUMOCTb YCKOPEHHUSI TeJla OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHIIBIL.
Habmtonenue paBeHcTBa CUJl MPU B3aUMOICHCTBUU TEll.

N3meneHue Beca Tena npu YCKOPEHHOM JIBMYKEHHH.

10 [lepengaua nmMnynbca Ipu B3aMMOICHCTBUH TETI.

11. IIpeoOpa3oBaHws SHEPTUU TPU B3AUMOJCHCTBUU TE.

12. CoxpaHeHue UMITyJIbCca MPU HEYIPYTOM B3aHUMOIEHCTBUH.
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13. CoxpaHeHue UMILyJbca IPpU a0COJIIOTHO YIPYTOM B3aUMOJEHCTBUM.

14. HaGmroieHue peakKTUBHOTO JIBUKCHUSI.

15. CoxpaneHre MeXaHUYECKOM SHEPTHH MTPU CBOOOTHOM Ta/ICHHH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUU MPU JABMKEHUU TeJla MO IeHCTBUEM IPYKUHBI.

Jlabopamopubie pabomot u onvimel.

1. KoHcTpynpoBaHue TpakTa JUlsl pa3roHa U JAJIbHEWIIEro pPaBHOMEPHOIO JBM)KEHMSI
LIapyKa WU TEJIEKKH.

2. OmpeneneHue CpeAHEW CKOPOCTU CKOJIbKEHHUs OpycKa WM JBM)KEHUS LIapUKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmpeneneHue YCKOPEHHUs Tejla IpPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBHXKEHUU 0e3
HA4aJIbHOW CKOPOCTH.

5. IlpoBepka runoTesbl: €y MpH PaBHOYCKOPEHHOM JABMKEHUH 0€3 HayalbHON CKOPOCTU
YT OTHOCSITCS KaK psiJl HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU

OHUHAKOBBI.

6. HccrnenoBanue 3aBHCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIBI HOPMaJIBHOIO
TIaBIICHHSL.

7. Omnpenenenune kodhuIeHTa TPEHUS CKOTHKECHHS.

8. OmpeneneHne KECTKOCTH NMPYKUHBI.

9. Ompenenenue pabOTHl CHJIBI TPEHUS TPU PABHOMEPHOM JBHKEHHUU Telia TI0
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenue pabOTHI CUIIBI YOPYTOCTH TPH TOIBEME Tpy3a C HCHOJIH30BAHHUEM
HEMOABM)KHOTO U MOABMKHOTO OJIOKOB.

11. M3y4yeHue 3aKoHA COXPAHEHUS SHEPTHUU.

Pa3nen 9. Mexann4yeckue KoJ1e0aHUA ¥ BOJHBI.

KonebatenpHoe nBrwkeHne. OCHOBHBIC XapaKTEPHUCTHKW KOJEOAHWM: MEpPHOJ, 4acToTa,
aMIUIUTyJa. MareMatuyeckuii W TPYKUHHBIM MasTHUKU. [IpeBpamieHue »sHeprum mnpu
KoJie0aTeIbHOM JBUKECHUU.

3aryxaromue konebanus. BeiHyxeHHbsle konebanus. Pesonanc. MexaHuyeckue BOJHBL
CBoiicTBa MexaHH4YeCKUX BOJIH. [IpononbHbIe U nonepeyHblie BOIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHusl. MexaHnyeckue BOJIHBI B TBEPIOM TeJ€, CECMUYECKUE BOJIHBIL.

3Byk. ['poMKOCTh 3ByKa 1 BbicoTa TOHA. OTpaxkeHue 3Byka. UH(}pa3Byk u yabTpa3ByK.

emoncmpayuu.

Habmonenue xoneGanuii Tei moj 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.

Habmronenue xoneGanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habmronenue BBIHYXIEHHBIX KOJIEOaHHI U pEe30HAHCa.

Pacnipoctpanenue mpoJOabHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

Habmtonenue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HaHC.

Jlaﬁopamopnbte pabomot u onvimol.

1. OmpeneneHue 4acTOThI U IEPUOAA KOJEOAHUN MATEMAaTUYECKOTO MasTHHUKA.

2. OmpeneneHue 4acTOTHI M MEPHOJIa KOJIEOaHHH MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TepHOJa KoJeOaHUI MOABEIIEHHOTO K HHUTU Tpy3a OT
JUIMHBI HUTH.

4. WccrnegoBaHue 3aBHCHUMOCTH TepHOJa KojeOaHUN MPYy)KWHHOTO MasTHHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBUCHUMOCTH MEpHOJA KOJNEOAHWUU Tpy3a, MOJBEIICHHOTO K HHUTH, OT
Macchl Tpy3a.
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6. OMBITHI, JEMOHCTPHUPYIONINE 3aBUCUMOCTb IIEPH0/1a KOJICOAHUI MPYKUHHOTO MasiTHUKA
OT MaccChl I'py3a U KECTKOCTU MPYKUHBI.
7. W3mepeHune yckopeHHs! CBOOOIHOTO MaICHUS.
Pazznen 10. DjeKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJiH. IlIkana anekTpoMarHuTHEIX BOJH. MCTIoIp30BaHNEe 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3HU.
DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3IEKTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.
Jlabopamopuovie padomot u onvimel.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MMOMOIUIbI0 MOOMIIBHOTO TenedoHa.
Pasnen 11. CBeToBbI€ SIBJIEHUS.
JlyueBas mozens cBera. Mcrounuku ceera. lIpsMosmHEiHOE pacnpoOCTpaHEHUE CBETA.
3armenust ConHna u JIynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomnenue cBeta. 3akoH mpenomiieHus: cBeTa. [lojlHOe BHyTpeHHEee OTpa’kKeHUE CBETA.
Hcnonp30Banme MOTHOTO BHYTPEHHETO OTPAXKEHHUS B ONTHYECKUX CBETOBOIAX.
Jlunza. Xox mydeit B mnumH3e. Onrtuyeckas cucreMa ¢oToamnmnapara, MHUKpOCKONa U
Teneckomna. ['1a3 kak ontuyeckas cucrteMa. baM3opykocTs U 1adbHO30PKOCTb.
Paznoxxenue 6enoro cseta B criektp. OnbiTel HptoToHa. Clio)keHHEe CIEKTPaIbHBIX LIBETOB.
Jucnepcus cera.
emoncmpayuu.
[IpsimonuHelHOE pacpoCTpaHEHUE CBETA.
OtpaxxeHue cBera.
[Tonyuenue n306pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTHYeCKUN CBETOBOJI.
Xon tydeid B coOuparomei JTuH3e.
XoJ ay4del B pacCEUBalOIeH JIMH3E.
[Tonyuenue n3006pakxeHHi ¢ TOMOIIBIO JIMH3.
. Ilpunuun aefictBus oToarnmapara, MUKPOCKOIIa U TE€JIECKOTIA.
10. Mogens riasa.
11. PaznoxeHue 6e10ro cBeTa B CIIEKT.
12. [lonyuenue 6e10ro CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.
1. HccnemoBaHue 3aBUCUMOCTH yIJIa OTPa)KEHUSI CBETOBOTO JIyya OT yrja MmaJIeHusl.
2. UM3yyeHue xapaKTepUCTHK U300paKeHUs MPEAMETa B TUIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCUMOCTHU yriia MPEIOMIICHHUS CBETOBOTO Jy4a OT yIJjia MaJeHus Ha
IPaHULIE «BO3IyX—CTEKIIO.
[Tonyuenue n300pakeHH ¢ MOMOMIBIO COOUPAOIIEH JTHH3BI.
Omnpenenenre (HOKYCHOTO PaCCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIIEH TUH3BI.
OnBITHI MO Pa3IoKEHHUIO OEI0T0 CBETa B CIEKTP.
OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB MPU UX HAOIIOJECHUHM 4Yepe3 I[BETOBBIC
(GUIBTPBIL.
Pa3znen 12. KBanToBbIe SIBJEHHUS.
OmnsiTel Pesepdopaa u manerapuas monaens aroma. Monens aroma bopa. Ucnyckanue u
norJyomnieHre ceera atomoM. KBantel. JIuneliuaTsie CieKTpHI.
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PagnoaktuBHOCTh. Aunb(a, Oera- M ramma-usmydeHus. CTpoeHHE aTOMHOIO Sjpa.
Hyxionnas Mopnens aromuHoro sigpa. M3orombel. PannoaktuBHblEe mpeBpameHus. llepuon
[10JIypacnaia aTOMHBIX sJIEP.

SnepHble peakliuy. 3aKOHbl COXPAHEHUS 3apsiI0BOIO U MAacCOBOI'O YHUCE. DHEPIHUs CBA3H
aTOMHBIX s7ep. CBsA3b Macchl U SHepruu. Peakunu cunresa u aeneHus saep. VlcrouHuku sHepruu
ConHua u 3B€31.

SnepHas sHepreTuka. JleicTBUA paAMOAKTUBHBIX U3JIy4YEeHUN Ha KUBbIE OPraHU3MBI.

Jemoncmpayuu.

CrieKTphbl U3JIy4yeHUs U TOTJIOMICHHUSL.

CrieKTphl pa3Iu4HbIX a30B.

CrexTp BoAOpOIa.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabora cuérunka HOHU3UPYIOMINX U3TYyUCHU.

Peructpanus nzny4eHus NpupoJHbIX MUHEPAJIOB U MPOJTYKTOB.

JTa6opamopr1e pabomot u onvimul.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYaThIX CIEKTPOB U3JIy4EHUS.

2. HccnenoBaHue TpPEKOB: HM3MEpPEHUE SHEPIrUM YacTUIBl 10 TOPMO3HOMY MyTH (IO

dboTorpadusim).

3. M3mepeHue paguoakTUBHOTO (poHa.

IHoBTOpPHUTEILHO-00001IAOIIUI MOIYIb.

[ToBTOpHUTENHHO-0000IIIAIOIITNIT MOTY/Th MPEIHA3HAYCH ISl CHCTEMATH3aIlluK U 0000IIeHUs
MIPEIMETHOTO COJEPKAHUS U ONbITA JAESITEbHOCTH, TPUOOPETEHHOTO MPH U3YyYEHHH BCETO Kypca
¢bu3MKM, a TakkKe JUIsl TOArOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY SK3aMEHY IO (HU3UKE s
00yJaroIMXxcsi, BRIOPABIIUX 3TOT YIYCOHBIN MPEIMET.

[Ipu n3ydyeHnn JaHHOTO MOYJISL PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATEIbHOCTH,
HAa OCHOBE KOTOpPHIX OOECHeurMBaeTCs JOCTIKEHHE NPEIMETHBIX M  MeTalpeIMEeTHBIX
IUTAHUPYEMBIX PEe3YyJbTaTOB 00ydeHus, (QOpMHUpPYETCs €CTeCTBEHHOHAy4YHas TIPaMOTHOCTB:
OCBOEHHME HAYYHBIX METOJIOB CCIIEIOBAHUS IBIICHUI IPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU
OOBACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS MOTYYSHHbIE 3HAHUS, pellaTh 3aJaud, B TOM YHCIe
KaueCTBEHHbBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHUMNIMATIBHO EATEIbHOCTHBIM XapaKTep JAHHOTO pa3jiesia peann3yercs 3a CYET TOro,
4YTO 00y4aroLUeCs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeasiaraercs:

Ha OCHOBE MOJYYE€HHBIX 3HAaHUI pacrio3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBIICHUS
B OKPYKAIOIIEH NPUPOJE U MIOBCEIHEBHON KU3HM;

HCIO0JIb30BaTh HAyYHbIE METOJbl MCCIeNOBaHUs (U3NYECKUX SIBJICHUM, B TOM YHCIE IS
MIPOBEPKHU TMIOTE3 U MOJYyYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HayYHbIE OCHOBBI Hanbojee BaKHBIX JOCTHKCHHH COBPEMEHHBIX TEXHOJOTHUH,
HarpuMep, IPaKTUYECKOr0 UCIOJIb30BaHUs PA3IMUHBIX HCTOYHUKOB SHEPTUH Ha OCHOBE 3aKOHA
MIPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJOB SHEPIUU.

ok wnNE



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QuU3MKKM Ha YpOBHE OCHOBHOTO OOLIEr0 OOpa3oBaHMs HAIMpPaBICHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTATOB.

B pesymbrate wu3ydeHus GU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy
oOyyaromerocst OyyT c(OpMHPOBAHBI CIEIYIOUINE THNYHOCTHBIC Pe3yIbTAThl B YACTH:
e 1) naTpUOTHMYECKOr0 BOCTIMTAHHUS:

® — MPOSIBIICHHE MHTEPECa K HCTOPHH M COBPEMEHHOMY COCTOSHHIO POCCHICKOHN (hru3nyecKon
HAaYKU;

® — [[EHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

e 2) rpa’kIaHCKOI0 M JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

® — TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCY)XJIEHUU OOIIECTBEHHO 3HAYUMBIX M STHUYECKHUX
po0sieM, CBA3aHHbBIX C MPAKTUUYECKUM IPUMEHEHNEM JAOCTHKEHUN (DU3HKY;

® — OCO3HaHHUE BaXHOCTH MOPAIbHO-3TUYECKUX MPHUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

e 3)3CTeTHYeCKOro BOCIMTAHMS:

® — BOCHpPHUATHE ICTETHUECKUX KauecTB (PU3NYECKOM HAyKH: €€ FapMOHHUYHOIO MOCTPOEHUS,

CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® — OCO3HaHWE IEHHOCTH (U3MUYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa IO3HAHHUS MUpAa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEUIIEH COCTABIISAIOIIEN KYIbTYphI;

® — pa3BUTHE HAYYHOMU JIFOO03HATEITLHOCTH, MHTEPECa K UCCIEI0BATEILCKON ACITEIHHOCTH,

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI H IMOIMOHAJILHOI0 0JI1ATr0NOJYy YU

® — OCO3HaHHE LIEHHOCTH 06e301acHOro 00pa3a >Ku3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUpE,
BaYKHOCTH TpaBmi 0€30MacHOTrO MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ 3JEKTPUUYECKUM U
TEIUIOBBIM 000PYJJOBaHHEM B IOMAIIHUX YCIOBUSIX;

e — copMHPOBAHHOCTH HaBBIKA pe(IICKCHH, MPU3HAHKE CBOETO MpaBa Ha ONTMOKY U TAKOTO Ke
[paBa y Ipyroro 4ejaoBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

® — aKTHBHOE y4aCcTHE B PEUICHHM MPAKTUYECKHX 3aJad (B paMKax ceMbH, 00pa3oBaTeIbHOMN
OpraHu3aIum, Topoja, Kpas) TEXHOJIOTUYECKOM U COIMAIbHOI HAalPaBIEHHOCTH, TPEOYIOIINX
B TOM 4HUCIIe U (PU3NUYECKUX 3HAHMUIA;

® — HMHTEpeC K MPaKTUYECKOMY U3yUeHHIO Ipodeccuil, CBI3aHHBIX C PU3UKOIL;

e 7)3K0JIOTHYECKOI0 BOCTIUTAHUS:

e — OpHEHTalUMs Ha NpUMEHeHHEe (GU3NYECKUX 3HAHUM A pelieHwsl 3ajad B o01acTu
OKpYXarollel cpebl, INIaHUPOBAHUS IIOCTYIKOB U OLIEHKU UX BO3MOJKHBIX [TOCIEACTBUH s
OKpYXaloLlel Cpeibl;

e — OCO3HaHME MNI0OATHFHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTell UX pelieHus;

e §8) ajanTanyMu K M3MEHSKOIIUMCS YCJIOBHAM COUMATbHON U IPUPOJIHON cpeabl:

e — MOTPeOHOCTH BO B3aMMOJCHCTBUU TpU BBHINOJHEHUH HCCIEIOBAHUN U TMPOEKTOB
(bu3nuecKoil HaNMpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® — [IOBBILICHHUE YPOBHS CBOECH KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATEIbHOCTD;

e — noTpeOHOCTh B (OPMHUPOBAHWU HOBBIX 3HAHHM, B TOM uHcie (GOpMyIHUpOBaTH UIEH,
MOHATHS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

e — oco3HaHHe JePUIUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 001acTu (pusmky;

® — [JAHHPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PU3UUYECKUX 3HAHMIA,

® — CTpEeMIICHHE aHATM3UPOBATH U BBISBIISATH B3AUMOCBSI3U MPHUPO/IbI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCTIOJIB30BaHUEM (PU3NUECKUX 3HAHUM;



e — OIICHKAa CBOUX JEWCTBUH C Y4ETOM BIMSHUS Ha OKPYXKAIOLIYI0 CpPEAY, BO3MOKHBIX
1J100aJIbHBIX TOCJIEICTBUN.

METAINIPEIJMETHBIE PE3YJIbTATBI

B pesymeraTe ocBOeHHMs TporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyIayT CGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJIIOYAIOIIME TI03HABATEIbHBIC YHHBEpCAJIbHBIC y4eOHBbIC JEWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIE yUeOHbIE NEHCTBUSI, PETYJIATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE AEUCTBHUSL.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble Jornveckue aelcTBUSA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SBJICHUI);
YCTaHAaBJIMBATH Cym@CTBCHHI:IfI IMPU3HAK KHaCCI/I(i)I/IKaIH/H/I, OCHOBAaHUA AJId 0606HI€HI/I$I
Y CpaBHEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B pacCMaTpUBaeMbIX (hakTax, TaHHBIX U
HaOIOCHUSAX, OTHOCSAIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBIABJIATE HPUYUHHO-CICACTBCHHBIC CBA3W IIPU H3YUYCHHUU Q)HSHLIGCKI/IX SIBIICHUN W
IIpoLECCOB, ACIaTbh BBIBOJbI C HCIOJB30BAHUEM JACAYKTHBHBIX W HWHIYKTUBHBIX
YMO3aKJ'IIO'-IeHI/II\/II, BBIZIBUT'aTh TUIIOTE3bI O B3aUMOCBI3AX CI)I/I?,I/I"IeCKI/IX BCJIIMYNH,
CaMOCTOSITENILHO BBIOMPATh cIOC00 peleHust yueOHoi pusndeckoit 3a1auu (cpaBHEHHE
HECKOJIbKMX BAapUaHTOB pEUICHUs, BBIOOp Hamboyiee MOAXOIAIIETO C Y4ETOM
CaMOCTOSITEIIBHO BBIZICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebCcKHe NelCTBUA

HCI0JIb30BaTh BOMPOCHI KaK MCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMS;

MIPOBOJIUTH [0 CAMOCTOATEIHHO COCTABIIEHHOMY IIJIaHY OTIBIT, HECTIOXKHBINA (PU3NUECKUI
9KCIIEPUMEHT, HEOOIbIIIOE HCCIeI0BaHuE (PU3NYECKOTO SIBJICHMUS,

OIICHUBAaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAINIO, MOJYYEHHYIO B XOJIe
WCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIBHO ~ (OpMYIHpPOBaTh O0OOIIEHNS M BBIBOABI IO  pe3yabTaTam
MIPOBEIEHHOTO HAOJIIO/ICHUS, OTIbITA, UCCIIEIOBAHMS,

MIPOTHO3UPOBATh BO3MOXKHOE JalibHElIIee pa3BUTHE (U3UUECKUX MPOLIECCOB, a TaKXKe
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PA3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

PaGora ¢ undopmanmeii:

NPUMEHATh Pa3IMYHbIE METOJbl, MHCTPYMEHTHI W 3alpOChl NPU TIOMCKE U O0TOOpe
MH(OPMAIMY WK JaHHBIX C YYETOM IMPEIOKEHHON yueOHoH (pU3ndecKoi 3a/1a4u;
aHAIM3UPOBATh, CHUCTEMATU3UPOBATh M MHTEPIPETHPOBATh MHPOPMAIMIO PA3TUIHBIX
BUOB U ()OPM IPE/ICTABIICHNUS;

CaMOCTOSITEJIFHO BBIOMpATh ONTHMAaNbHYIO (opMy MpeicraBieHHs HHpoOpManuu u
WUTIOCTPUPOBATh pPeLIaeMble 3a7ayll HECJIOXKHBIMH CXEMaMM, JAuarpaMMaMH, HHOMN
rpaduKoil u uX KOMOMHAIUSAMHU.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

B X0Je 00cCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIabOpaTOpHBIX paboT U
MIPOEKTOB 33J1aBaTh BOIIPOCHI IO CYLIECTBY 0OCYKJaeMOM TeMbl M BbICKAa3bIBaTh UJIEH,
HalleJICHHbIE Ha PEelICHUe 3a/1a41 U MoJA/IepKaHue O6J1aroxenaTeabHOCTH OOIIEHUS;
CONOCTABJIATh CBOM CYXKICHHMS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JHajora,
oOHapyXHUBaTh pa3IMYMe U CXOJICTBO MO3UIINH;

BBIpaXKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MTUCHbMEHHBIX TEKCTaX;



nyOJIMYHO  TPEJACTABISATh  PE3YJAbTAThl  BBIMOJHEHHOTO  (U3UYECKOTO  OTBITA
(3KcIIepUMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHUMATh U UCTIOJIb30BATh IPEUMYILECTBA KOMAHJHON Y MHIMBHIyaJIbHOW pabOTHI ITpH
peleHNn KOHKPETHOU (PU3NYECKOI MPOOIeMBbl;

MPUHAMATh LEIH COBMECTHOW JIEATEIbHOCTH, OPraHU30BBIBATH JCHCTBHS MO €€
JOCTIDKEHHUIO: PACIIPENIeNIATh POJIH, 00CYXKAaTh MPOLECCH U PE3yNIbTaThl COBMECTHOU
paboTeI, 0000aTF MHCHHSI HECKOJIBKUX JTFO/ICH;

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHrash KAa4eCTBEHHOTO pe3yiabTaTra MO CBOEMY
HAIPaBJICHUIO ¥ KOOPIUHUPYS CBOU JCHCTBUS C IPYTUMU YWICHAMU KOMaH/IbI;
OILICHUBATh Ka4eCTBO CBOETO BKJIa/1a B OOIHIA IIPOIYKT IO KPUTEPHSIM, CAMOCTOSITEIIHHO
CcOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

PerJIHTI/IBHbIe YHuBEpPCAJIbHbLIC y‘-leﬁl—ll)le JeHCTBUSA

Camoopranu3anusi:

BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX M YI€OHBIX CUTYAIUSIX, TPEOYIOIINX IS PEIICHUS
(bu3nuecKrx 3HaAHUII;

OPUEHTHUPOBATHCSI B PA3IMUYHBIX TOAXOJAX TMPHUHITHS pENIeHUH (MHIUBUAyaTbHOE,
MPUHSATHE PEIICHUS B TPYIIE, IPUHIATHE PEIICHUH TPYITIION);

CaMOCTOSITEIIEHO COCTAaBJIATH QITOPUTM pelIeHus] (pU3mdYecKor 3aadvl WM ITUTaHa
WCCIIEIOBaHUS C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJiaraeMple BApUaHThI PEIICHHI;

JieNnaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJLJIEKT:

JaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluu U MpeJyiaraTh IiaH e€ U3MEHEeHHUS,

OOBSACHATH MPUYUHBI TOCTIKEHUS (HEIOCTIXKEHHSI) PE3Y/IbTaTOB ACSITEIbHOCTH, 1aBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBHI B JACATEIHHOCTD (B TOM YHUCIIE B XOJ BBINOJHEHUS (PU3MUECKOTO
WCCIIEIOBAHUSl WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYalii, YCTAHOBJIEHHBIX OUTMOOK, BO3HUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJIU U YCIOBHSIM;

CTaBUTH ce0s1 Ha MECTO JPYroro yejoBeKa B XOJE CIopa WK AUCKYCCHH Ha HAYyYHYIO
TEeMy, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

MpU3HABaTh CBOE MpaBO Ha OIMMOKY MpU peleHUH (U3NYECKUX 3alad WU B
YTBEPKACHUAX Ha HAyYHbIE TEMBI M TaKOE K€ MPaBoO IPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K koHiy obyuenuss B 7 kjiacce mpeAMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:

UCIIONIb30BATh TIOHATHS: (PU3MYECKME M XUMHUYECKHE SBJIEHUS, HaOIoJeHue,
OKCTIEPUMEHT, MOJIENb, TUTIOTE3a, CIMHUIBI (PU3MYECKUX BEIWYHMH, aTOM, MOJICKYIa,
arperaTtHble COCTOSIHMSI BellecTBa (TBEPIOE, KHUJIKOE, ra3000pa3HOe), MEXaHUUECKOe
IBWKEHWE  (paBHOMEPHOE, HEpPaBHOMEpPHOE,  MpPSIMOJUHEHHOE),  TPaeKTOpHS,
paBHOJEHCTBYIOIIAs cuia, jaedopmanus (ynpyras, IUIaCTUYEcKas), HEBECOMOCTb,
COOOLIAIONIUECS COCYIBI;

paznuuath sBieHus (quddy3us, TEII0BOE IBUKEHHE YacTHIl BEIIECTBA, PABHOMEPHOE
JBIKCHNE, HEPaBHOMEPHOE JBMKCHUE, WHEPIIMs, B3aMMOJCHCTBUE TEJ, PaBHOBECHE
TBEPABIX TEJ C 3aKPETIEHHON OCBIO BpAILlISHNUS, Ilepeiada IaBJIeHHUs TBEPABIMU TEIaMH,



KUAKOCTSIMH U TrazaMu, arMOocepHOEe [aBleHHE, IUIABaHWE TeJ, NPEBpAIlCHUS
MEXaHUYECKOM PHEPTUU) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINUX TaHHOE (GU3NIECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (DM3MUECKUX SBICHUH B OKPYXKAIOIIEM MHpE, B
TOM Yucie (U3NYECKHE SBJICHUS B MPHUPOJC: MPUMEPHI JBIKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPHUPOJAE, ACHCTBUE CWIBI TPEHUS B INPUPOJE U
TEXHUKE, BJIHMSHUE aTMOC(EpPHOTO IaBJICHUS HA JKMBOM OPraHu3M, IUIAaBAHHE PBIO,
pbhlUard B TeJie YeJI0OBEKa, MPH 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/7a4y B Y4EOHYIO,
BBIJICIISATE CYIIICCTBCHHBIC CBOMCTBA (ITPU3HAKY ) (PU3UUECKUX SBIICHHIA,

OTIMCHIBATh M3YYCHHBIC CBOMCTBA TEN U (PU3NUYCCKUE SBIICHUS, UCIIONIB3YS (PH3UICCKUC
BEJIMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSS
CKOPOCTb, CHJIA YIIPYTOCTH, CHJIA TSXKECTH, BEC Tea, CUJla TPEHHUsI, TaBlieHue (TBEPAOTO
Tena, XUJAKOCTH, Ta3a), BHITAIKUBAIOIIAS CHJa, MEXaHW4Yeckas paboTa, MOIIHOCTD,
MJI€90 CHUJIbI, MOMEHT CHJIbI, KO3(PQUIIMEHT TOJE3HOTO JACHCTBUS MEXaHH3MOB,
KHHETUYECKass W TOTCHIMAIbHAS JHEPTHs), MPU OMUCAHUU TMPABWIBHO TPAKTOBATH
(bM3UYECKU CMBICIT UCTIOJIb3yEMbIX BETUYNH, UX 0003HAYEHUS U €TUHUIIBI (PU3NUECKUX
BEJIMYMH, HAXOJUTHb (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYI0 BEIHYHUHY C
JPYTUMH BEJIMYMHAMH, CTPOUTH TPaPUKA HM3YUYCHHBIX 3aBUCUMOCTEH (HHU3UUECKUX
BEJINYWH;

XapaKTEepPU30BaTh CBONCTBA TeJ, GU3HUECKHUE SBICHUS U MTPOIIECCHI, HCTIOIB3YS MPaBUIa
CJIOKEHHUS CII (BAOJIb OJHOU MpsMOi), 3akoH ['yka, 3akoH [lackas, 3akoH Apxumesa,
MpaBWJIO paBHOBecHs pbiyara (0OJ0Ka), «30J0TO€ TPABUIO» MEXAHUKH, 3aKOH
COXpaHEHUs MEXaHWYECKOW SHEPTrHH, MPH STOM JaBaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA M 3aIllMChIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

00BACHATH (PU3NUECKUE SIBICHUS, IPOIIECCHI U CBOMCTBA TE€J, B TOM YHCIIE U B KOHTEKCTE
CUTyallUi  IPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATE  MPUYUHHO-
CJICICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHUE U3 |—2 JTOTMYECKHX IIaroB ¢ onopoi Ha 1—
2 W3YYCHHBIX CBOWCTBAa (M3MYECKUX SBJICHUH, (PU3UYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemath pacy€rHble 3agaud B 1-2 neicTBUs, HCHOJNb3ysd 3aKOHBI U (DOPMYIIBI,
CBsI3BIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAIN3a YCIIOBUS 331a4H 3al1ChIBAaTh
KpaTKO€ YCJOBHE, MOJCTABIATH (PU3MUECKHE BEIUYMHBI B (OPMYJIbl U MPOBOJIUTH
pacuéThl, HAaXOOUTh CIPABOYHbIC JAHHBIE, HEOOXOOUMBbIE Ul pEIIeHUs 3ajad,
OIICHUBATh PEATMCTUYHOCTH MOTYYEHHON (U3UUECKON BEIUYUHBL;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOYKHO PELIUTH MPH NOMOIIH (GU3UYECKUX METOJIOB,
B ONHCAHUU WCCIEAOBAHUS BBIJICIATh MPOBEPSIEMOE MPEANOJIOKEHHE (TUIOTE3Y),
pasnuyaTth ¥ MHTEPIPETUPOBATH MOJYYCHHBIH PE3yNbTaT, HAXOAUTh OIIMOKU B XOJ€
OIIBITA, J€JIaTh BBIBOJIBI 10 €r0 PE3YJIbTATAM;

MIPOBOJIUTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten: (GopMmynupoBaTh MPOBEpPAEMbIC MPEANONOKEHHs, COOMpAaTh YCTAaHOBKY W3
MPeII0KEHHOTO 000PYA0BAHHUS, 3aMUCHIBATh XO/1 OMbITa U (POPMYIUPOBATH BHIBOIBL;
BBITIONTHATH NPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHU, MacChl Tela, 00bEMa, CUTIBI U
TEMIEPATyphl C UCIOJIH30BAHHUEM aHAIOTOBBIX U IUGPOBBIX MPUOOPOB, 3aMHCHIBATH
MOoKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOIOTHON MOTPETHOCTH U3MEPEHHI;
MPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTU OJHOM (DM3MUYECKON BEIUYUHBI OT IPYroi C
HCIOJIb30BAHUEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUKYIIETOCS
TeJaa OT BPEMEHU JBWKEHUS TeJa, CUJIbl TPEHUSI CKOJBXKEHUsI OT Beca Tela, KaueCTBa
00pabOTKM TMOBEPXHOCTEH Tel H HE3aBUCUMOCTH CHWJIBI TPEHHsS OT TUIOIIAIU
COIIPUKOCHOBEHUS TEJ, CHJIbl YIPYTOCTU OT YAJUHEHUS MPYKUHBI, BHITAJKUBAIOLIEH
CWIBl OT OOBEMA MOTPY)KEHHOW YACTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&



HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT TIJIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJo,
YCIOBHMH IIaBaHUSA TeJ, YCJIOBHHM paBHOBECHs pbluara M OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCIENIOBaHMs, COOMpaTb YCTAHOBKY W BBINOJHATH
W3MEpEHUs, CIenys MpeUI0KEeHHOMY IUIaHy, (PMKCHPOBATh PE3yJbTAThl MOJIYYCHHON
3aBHCUMOCTH (PU3UYECKHUX BEITMYUH B BUJIE TIPEATIOKEHHBIX TAOIUI] ¥ TPaUKOB, 1eIaTh
BBIBOJIbI 110 PE3YJIbTaTaM MCCIIEIOBAHUS;

® T[IPOBOJUTH KOCBEHHBIE HU3MEpPEHMsI (U3UYECKUX BEIMYMH (IJIOTHOCTh BEIIECTBA
KUAKOCTU M TBEPIAOro Tela, CHJIA TPEHUS CKOJIBXKEHUS, JaBJICHHUE BO3/yXa,
BBITAJIKMBAIOIIAsl CHJIa, JIEHCTBYIOLIAs Ha MOTPYXKEHHOE B IKUAKOCTb TEJO,
KOA(QQHUIUEHT TOJE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAys MPEIOKEHHON
WHCTPYKIWU: TIPH BBITIOJTHEHUH U3MEPEHH COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYHCIISATH 3HAYCHUE UCKOMOW BEJIMYHMHEI;

e coOmogaTh NpaBWJa TEXHUKH O€30MacHOCTH Hpu padboTre ¢ J1abopaTOPHBIM
000pyTI0BaHUEM;

® VyKa3bIBaTh NPHUHIUIBI JCHCTBUS TPUOOPOB W TEXHHUYECKUX YCTPOWMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOLIAIOIINECS COCY/bl, OapoMeTp, pblyar, MOJABUKHBIN U
HEMOABWKHBIN OJIOK, HAaKJIOHHAs IVIOCKOCTh;

® XapaKkTepU30BaTh MPHUHIUMBI JEHCTBHA W3YyYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpON Ha HUX OmHcaHMs (B TOM YHCIE: MOAIIUIHUKH, YCTPOHCTBO
BOJIONIPOBOJIa, TUAPABIMYECKHI Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HacocC,
apeoMeTp), MCIOJIb3Ysl 3HaHHUA O CBOMCTBaX (PU3MUECKUX SIBICHUH U HEOOXOAUMBbIE
(u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

® T[PUBOAUTH NpHUMEphl (HaXoAWTh UHGOPMALMIO O TMpUMEpPax) MPAKTHIECKOTO
UCIOJb30BAHUSA (PU3MYECKUX 3HAHMM B IIOBCEAHEBHOM XKHU3HM I oOecredeHus
0€30MacHOCTH TPH OOpalleHnH C NpUOOpaMH W TEXHUYECKUMU YCTPONCTBAMH,
COXpaHEHHs 3JI0pOBbsl M COONIONEHHMS] HOPM HKOJIOTMYECKOTO IOBEIEHUS B
OKpY»Kalolllel cpene;

® OCYLIECTBJIATh OTOOP HCTOYHHUKOB HH(poOpManuu B VHTepHETE B COOTBETCTBUM C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUHM U IMyTEM CpaBHEHUs
pa3IUYHBIX UCTOUYHUKOB BBIJICNIATh HHPOPMALIHIO, KOTOPast SIBJISIETCS IPOTUBOPEUMBOM
WA MOKeET OBbITh HEJOCTOBEPHOM;

® UCMOJb30BATh IPU BBIIOJHEHUH Yy4eOHBIX 3alaHUN HAYYHO-IIOMYJSIPHYIO JINTEPATypy
(U3NYECKOro CcoslepKaHusl, ClIpaBOYHbIE MaTepuallbl, pecypchl cetu MIHTepHeT, BiaieTh
npuéMaMi KOHCHEKTHPOBAHUSA TEKCTa, IpeoOpa3oBaHus HHPOPMALUU M3 OJHOH
3HAKOBOM CHUCTEMBI B JPYI'YIO;

® Co3/1aBaTh COOCTBEHHBbIE KpaTKHE MHCbMEHHbIE U YCTHbBIE COOOILIEHHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(POPMALUHN (PU3HUECKOTO COJEpPIKAHUSA, B TOM YUCIIE IMYOJUYHO J1es1aTh
KpaTKHe COOOIIeHUs O pe3ysibTaTax MPOEKTOB MM YU4EOHBIX MCCIEOBAHUMN, IPU 3TOM
IPaMOTHO HCHOJb30BaTh M3Y4YEHHBIH MNOHATUHHBIN anmapaT Kypca (HU3UKH,
COIIPOBO’KJATh BBICTYIIJICHUE IIPE3EHTAlUEH;

® [IpU BBINOJHEHUHN Y4EOHBIX IIPOEKTOB U UCCIIEAOBAHUI pacnpenensaTb 0013aHHOCTH B
IpyImne B COOTBETCTBUH C MOCTABJICHHBIMU 3371a4aMH, CJIEAUTh 32 BBINOJHEHHEM IUIaHa
NeWCTBUM, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIJ B JEATENBHOCTh TIPYIIIH,
BBICTpanBaTh KOMMYHMKATHBHOE B3aHMO/ICHCTBHE, YUUTHIBAasi MHEHHE OKPY>KAIOIIHX.

K xoHiy oOyueHust B 8 kJjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTb c(GOPMUPOBAHHOCTb y OOyUaIOIUXCS YMEHHUI:

® CIIOJIB30BaTh MOHATHS: MAacca M pa3Mepbl MOJIEKYI, TEIUIOBOE JIBHKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHMS BEILIECTBA, KPUCTAUIMUECKHME M aMop(dHBIE Tela,
HACBHIIICHHBIA ¥ HEHACBILICHHBIN Map, BIaKHOCTh BO3/yXa, TEMIepaTypa, BHYTPEHHSIS



SHEPrus, TEIIOBOU JABUTaTENb, AIEMEHTAPHBINA JIEKTPUUECKUN 3apsl, SJIEKTPUUECKOE
110J1€, IPOBOIHUKU U JUBJIEKTPUKH, TIOCTOSHHBIN AEKTPUUECKUN TOK, MArHUTHOE I10JIE;
pasznuyarh SBJIEHMS (TEIUIOBOE DPACHIMPEHUE M CKaTue, TeIUlollepenada, TEIUIOBOE
paBHOBECHE, CMauMBaHME, KalWUIAPHbIE SBJICHUS, UCHApEHUE, KOHJEHCAlMs,
IIJIaBJICHUE, KpUCTaJUIM3aLus (oTBEpaEBaHUE), KUIICHUE, Terlonepeaayda
(TerIonpOBOHOCTh, KOHBEKIIHSI, HM3JIYy4CHHE), JICKTPH3alUs Tell, B3aUMOJCHCTBHUEC
3apsl0B, JCUCTBUSA IEKTPUYECKOTO TOKA, KOPOTKOE 3aMBbIKAHHE, B3aMMOJIECHCTBUE
MarHuTOB, JEMCTBHE MAarHUTHOIO IOJISI HAa NMPOBOJHUK C TOKOM, 3JEKTPOMAarHWTHas
UHIYKIKMA) 10 ONMCAHHWIO KX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JIaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEM MUpE, B
TOM uucie (U3MYecKue SBIEHUS B NPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUISIpHbIE SIBJICHUS B TPUPOJE, KPUCTAUIbI B mpupoje, usnydenue CounHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pOCHl, TyMaHa, HHEs, CHera,
AJIEKTpUYECKHE SBJIEHUS B aTMOC(hepe, MEKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emutd, Apei( MoJIocoB, PoJib MArHUTHOTO TOJIS JUIsl )KU3HU Ha 3emile, OJIsIpHOe
CUSIHUE, TpPU 3TOM [EPEeBOJUTh MPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBLAEIATh
CYyLIECTBEHHbIE CBOICTBA (MTPU3HAKN) PU3NUECKUX SBIICHUII;

OTHCHIBAaTh U3yYCHHbBIE CBOMCTBA TeN U (PU3NYECKUE SBJICHUS, UCIIONB3YS (PU3NUYECKHE
BEJIMYMHBI (TeMIEpaTypa, BHYTPEHHSSI SHEPrusi, KOJMYECTBO TEIUIOTHI, yJelbHas
TEIJIOEMKOCTh  BEIIECTBA, YJAEJIbHAass TEIUIOTAa IUIABJIEHMS, YJAEIbHas TEIIOoTa
napooOpa3zoBaHus, ynelbHas TEIUIOTa CropaHHs TOIUIMBA, KOA(G(GUIMEHT MO0JIE3HOTO
JNeMCTBUS TEIJIOBOM MAIlMHBI, OTHOCHUTEIbHAsI BIAXKHOCTh BO3/yXa, JJIEKTPUUYECKUUN
3aps/l, CHJIa TOKA, AEKTPUUECKOE HAIIPSHKEHUE, COIIPOTUBIIEHUE IPOBOJHUKA, YAECIBHOE
COMPOTHBIIEHUE BEIIECTBA, pab0Ta U MOILIHOCTD 3JEKTPUUYECKOTO TOKA), IPH ONHUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUECKUN CMBICI MCIHOJIb3YEMbIX BEIIUYUH, 0003HAUEHUS U
€IUHULIBI (U3NYECKUX BEJTUYMH, HAXOAUTh (OPMYIbI, CBS3bIBAIOIINE JAHHYIO
(¢u3nyecKyr0 BEIMYMHY C JPYTMMU BEIUYMHAMHU, CTPOUTHh TIpaUKH H3yUEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA Tes, (PU3MYECKUE SIBICHUS M IPOLECCHI, HCIHOJIB3Ys
OCHOBHBIE€ TIOJIOKEHHSI MOJIEKYJISIPHO-KMUHETUYECKOM TEOpPUHM CTPOEHUS BEIECTBA,
MIPUHIIUI CYNEPIO3ULIH M0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa aJ1 yyacTka 1enu, 3akoH Jxoyns—JIeHnna, 3akOH COXpaHEHUs! SHEPTUH, IIPU
3TOM JaBaTh CJIOBECHYIO ()OPMYIHMPOBKY 3aKOHA U 3aMHUCHIBATH €r0 MaTEeMaTHYECKOe
BBIPAXKEHUE;

O0OBACHATH (PU3MUECKHE TMPOIIECCHl W CBOMCTBA Tell, B TOM YHUCJI€ U B KOHTEKCTE
CUTYaLMI PaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISIBIATh IPUYUHHOCIIECICTBEHHbIE
CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2 NOTMYECKHX IIaroB C OMOpoil Ha 1—2 M3yueHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, (PU3HMUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemath pacy€THble 3a7auyd B 2—3 JEHCTBHS, HCHOJNb3yd 3aKOHBI U (DOPMYIIBI,
CBsI3BIBAOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHANIN3a YCIIOBUS 3a[a4H 3a1ChIBATh
KpaTKoe YCIIOBHE, BBISBIATh HEAOCTATOK JAHHBIX JUIS PELICHMs 3aJaud, BbIOMpPATh
3aKOHBI ¥ (POPMYJIBI, HEOOXOIUMBIE JUIs €€ peIlIeH!s], IPOBOAUThH PAacuéThl U CPaBHUBATH
MOJIy4eHHOE 3HaueHHe (PU3NUECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOKHO PEIIUTH ITPU MOMOIIH (PU3NUECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHHUE HCCIECNOBAHMs, BBIJCIATh IPOBEPSIEMOE IPEAIOJIOKEHHE,
OLICHMBATh MTPaBUIILHOCTH MOPSIIKA POBENECHUS UCCIIEOBAHMS, IENIaTh BBIBOIBI;
MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3HUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tesl (KaWUISIPHBIE SBJIEHUS, 3aBUCUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH NPOLIECCA OCTBIBAHMS U HArPEBAHMSI IIPU U3JIyYEHUH OT LIBETA



u3Nydarouiel (moryomaromeid) MNOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOJABI OT
TEMIEPATYpbl JKUJKOCTH W IUIOMAAUM €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMO/JICHICTBUE IEKTPUUYECKUX 3apsiIOB, B3aUMOJICHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yalM3alysl MAarHUTHBIX MOJIEM NOCTOSTHHBIX MarHUTOB, JEUCTBHUS MarHUTHOTO MOJIS
Ha IPOBOJAHMK C TOKOM, CBOMCTBA JJIEKTPOMAarHUTa, CBONCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMyaupoBaTh NPOBEpSEMbIe MPEANOJIOKEHUs, CcoOUpaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000pyIOBaHMs, ONMCHIBaTh XOJ OIbITa H
(hopMyIMpOBaTh BHIBOIBI;

BBINIOJIHATH MPSMbIE U3MEPEHHUsI TEMIEPaTypbl, OTHOCUTEILHON BIIQXKHOCTH BO3/yXa,
CHJIBI TOKa, HANpPSDKEHUS C WCIOJIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB M JIATYUKOB
(GU3NYEeCKUX BEIMYUH, CPAaBHUBATh pE3yIbTaThl W3MEPEHUH C y4ETOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3MYECKOM BEIMYHMHBI OT JAPYroW C
HCIIOJIb30BAHNUEM TNPSAMBIX U3MEPEHUHN (3aBUCHUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIOIAJN MOMEPEYHOT0 CEYEHUs M YJEIbHOIO COMPOTHBIICHUS BEIECTBA
IIPOBOJIHHUKA, CHJIBI TOKA, UJIYIIETr0 Yepe3 MPOBOJIHUK, OT HANPSHKEHUS Ha MPOBOJIHUKE,
HCCIIEIOBAaHUE TIOCIIEI0BATEIbHOIO U MapajljIeNIbHOTO COEIMHEHUN IPOBOJIHUKOB):
IJIAaHUPOBATh HCCIEI0BaHUE, cOOUpaTh YCTAaHOBKY U BBINOJHATH W3MEpPEHUs, Cleays
MPeI0)KEHHOMY IUIaHy, (PUKCHUPOBATh Pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH B BUJE
TabIuUI ¥ rpauKOB, J11aTh BHIBOJBI 110 PE3Yy/IbTaTaM UCCIIETOBAHMUS;

MPOBOJUTH KOCBEHHBIE HU3MEpEHUs (U3UYECKUX BENWYHMH (yIelIbHas TEIUIOEMKOCTh
BEI[ECTBA, COMPOTUBIIEHUE MPOBOJHUKA, pab0oTa U MOLIHOCTH 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh H3MEpEHUs, coOMpaTh OSKCIEPUMEHTAJbHYIO YCTAHOBKY, CIEIys
MPeII0KEHHON HHCTPYKIUH, U BHIYUCIIATH 3HAYCHUE BETUUYHHBI;

coOmoaTh TpaBWiIa TEXHUKH OE30MacHOCTH TIpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpON Ha WX OMHCAaHMs (B TOM YHUCIE: CUCTEMAa OTOILJICHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMETp, BOJBTMETP, CUETUMK DIEKTPUUECKOMN
SHEPrUM, OJIIEKTPOOCBETUTENbHbIE MPHOOPHI, HarpeBaTeNIbHBIE AJIEKTPONPUOOPHI
(mpuMepsl), AIIEKTPUYECKHE NPEIOXPAHUTEIH, 3JICKTPOMArHUT, 3JIEKTPOJBUTrATElNb
MOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHUA O CBOWCTBaX (DM3MUECKUX SIBICHUNH U
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA UM H3MEpUTETbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTUYHbIM PUCYHKaM (3KUIKOCTHBII TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETp, JBUTATE]Ih BHYTPEHHErO CrOpaHus, dJIEKTPOCKOI, PEeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX IIeTel ¢ MOCIeI0BATEIbHBIM U MapaulebHbIM COSAUHEHUEM
AJIEMEHTOB, pa3Nuyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB ANEKTPUIECKUX IETEil;
MPUBOJUTE TpUMeEphl (HaXoAuTh UWHGOPMAIUMIO O TMPUMEpPaX) MPAKTHIECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH IJIs oOecreueHus
0e30MmacHOCTH TpHU OOpalieHuH ¢ OpuOopaMu M TEXHUYECKHMMH YCTPOWCTBAaMU,
COXpaHEHHs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTHYECKOTO IOBEAEHUS B
OKpYyKarollen cpene;

OCYIIECTBIATH MOUCK HHPOpMaLUU GpU3nYecKoro cogepkanus B IHTepHeTe, Ha OCHOBE
MMEIOIINXCA 3HAHUM M MYTEM CPAaBHEHUS JOMOJHUTEIbHBIX MCTOYHUKOB BBIIEISATH
nH(pOpMaIINIO, KOTOPast BJISIETCS IPOTUBOPEUUBOM MM MOXKET OBbITh HEIOCTOBEPHOM;
WCII0JIb30BaTh MPH BBIMOJHEHUU y4eOHBIX 3aJlaHUN HAYYHO-TIOMYJISPHYIO JIUTEPATYPY
(U3NYECKOTO0 Cco/IepKaHMsl, ClIpaBOYHbIE MaTepHallbl, pecypchl cetu MIHTepHeT, BnaieTh
npuéMaMi KOHCHEKTHPOBAHMUSA TEKCTa, IpeoOpa3oBaHus HHPOPMALUU M3 OJHON
3HAKOBOW CHUCTEMBI B JPYTYIO;



co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKHE YCTHBIE COOOLIEHHs, 0000mas
MHGOPMALMIO U3 HECKOJBKUX HCTOYHHKOB (DU3MYECKOTO COIEp)KAaHUS, B TOM YHUCIIE
NyOJIMYHO  MPEACTABIATH  PEe3yJbTaThl  MPOEKTHOM WM  HMCCIEeN0BAaTEIbCKON
ACATCIIBHOCTH, IIPU 3TOM I'PaMOTHO HUCIOJIb30BATh HSYHGHHBIﬁ MOHSITHWHBIN arrapar
Kypca (pHU3UKH, COIPOBOXKIAThH BHICTYINICHHE MTPE3CHTAIUCH;

IpHU BBHIMOJHEHUH Y4YEOHBIX TPOEKTOB M MCCIENOBAaHWHA (U3NYECKUX MPOLECCOB
pacrpenenats 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABIICHHBIMH 33JadyaMH,
CJIICAUTh 3a BbIIIOJIHCHUEM IIJIaHa HGI;'ICTBHI;'I U KOPPCKTUPOBATHL €ro, aJaCKBATHO
OLICHUBATH cOOCTBEHHBIH BKJIaJ B ACATCIIBbHOCTD TPYIIIHL, BBICTpanBaTh
KOMMYHHUKATHBHOC B33.I/IMOI[€I‘/JICTBI/I€, IMPOABJIAA TOTOBHOCTDE pa3pCliaTh KOH(i)J'H/IKTI)I.

K xonmy oOyuenust B 9 kJjacce mpegMeTHBIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOYUYaAIOUIUXCSI YMEHUM:

HUCITIOJIB30BAaTh IIOHATHUA: CHUCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TPaCKTOpU:,
OTHOCHUTEJIbHOCTh MEXaHUUYECKOT0 JBMKEHMs, neopmanus (ynpyras, IiacTudyeckas),
TpPeHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh W IEePETrpy3KH, IICHTP
TSDKECTH, aOCOJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIOTO Teia, paBHOBECHE,
MEXaHWYEeCKHue KoJieOaHMsI W  BOJIHBI, 3BYK, MWHOQpPa3ByK U  yIbTPa3BYK,
OJICKTPOMArdUTHBIC BOJIHBI, HIKaJIa 3JICKTPOMArHUTHBIX BOJIH, CBET, 6J'II/I30py1(OCTI) u
AaJIbHO30PKOCTh, CHEKTPBI HCIYCKaHWUA W IIOTTIOLICHHA, anbcba, Oera- WU ramma-
HU3ITy4YCHUS, U30TOIIbI, AACPHAA SOHEPIreTUKaA,

paznuuaTh SIBIICHUS (paBHOMEPHOE W HEPAaBHOMEPHOE NPSMOJMHEHHOE JIBUKEHHE,
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE BMKEHUE, CBOOOHOE TTaJICHHE TN, PABHOMEPHOE
IBHUXKCHHUC 110 OKPYXHOCTH, BSaHMO)IeﬁCTBHe TCI, PEAKTHUBHOC JABMKCHUC,
KoJieOaTeIbHOE JIBIDKEHUE (3aTyXalllHe W BBIHY)KICHHBIC KoJieOaHUsI), PE30HAHC,
BOJIHOBOE [IBIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE pacIpOCTpaHEHHE,
OTpaKEHHE U MPEJIOMIICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKCHUE
0eloro cBera B CIEKTP W CIOXCHHE CIIEKTPAJIbHBIX IIBETOB, IHCIIEPCHS CBETa,
€CTEeCTBEHHAS PaJMOAKTHBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa M3ITyYCHHUS) 11O
OTIMCAHMIO WX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB, IEMOHCTPUPYIOIINX JAaHHOE
¢bu3nveckoe sIBJICHHC;

pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3NYECKHUX SBJICHUN B OKpYXaroIIeM Mupe (B
TOM 4uclie (PU3NYECKHUE SBICHHS B TPUPOJEC: NMPHIMBBI U OTJIHBBI, JIBIKCHHE IJIAHET
CoJIHEYHOU CUCTEMBI, pEaKTHBHOE JIBUKCHHUE JKUBBIX OPraHU3MOB, BOCIIPHATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICCHUE, CEHCMHUYECKHE BOJIHBI, IIYHaMH, 3XO, IBETa TelI,
ONITUYECKUE SBJICHUS B  TNPUPOJAC, OWOJIOTHYECKOE  JEHCTBHE  BHUAUMOTO,
yIbTPApHUOJIETOBOTO U PEHTTCHOBCKOTO H3JIyUYEHHUH, €CTECTBEHHBIH PaaHOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPAJUOAKTUBHOC W3IYUYCHHE TPUPOJHBIX MHUHEPAJIOB,
JICWCTBUE PAIMOAKTUBHBIX U3JTyYCHUN HAa OPraHU3M YelIOBEKa), IPU ITOM MEPEBOIUTH
MPAKTUYECKYIO 33a/auy B YUeOHYIO, BBIJICISATH CYIIECTBEHHBIC CBOWCTBA (NIPU3HAKH)
(U3NYECKUX SIBIICHHIA,

OIHMCBIBATh M3YYCHHBIC CBOMCTBA Tell U (PU3HUECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHUEC
BENTUYMHBI (CPEIHSASI U MTHOBEHHAs CKOPOCTh Tela MPH HEPaAaBHOMEPHOM JBMKCHHH,
YCKOpEHUE, MepeMelieHne, MyTh, YIJIoBas CKOPOCTb, CHJa TPEHHs], CHJIa YINPYroCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MAaJeHHs], BEC Tella, UMITYJIbC Tella, UMITYIbC
CHWJIBI, MeXaHN4ecKas paboTa U MOIIHOCTb, MOTEHIIMATbHAS DHEPTHsl TeJa, MOJAHITOTO
HaJ| TOBEPXHOCTHIO 3eMJIM, IOTEHIIMATbHASI DHEPTHS CKATOW MPYKUHBI, KWHETHYECKAas
SHEprus, MOJHAsi MEXaHUUYECKasl YHEPT s, IEPUOJI U YaCTOTa KOJIeOaHHA, TUHA BOJTHBI,
IPOMKOCTH 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTeNb MPEIOMIICHUS CPEJIbI),
MIpU OTHMCAHUU TPABUIHHO TPAKTOBATh (PU3MUECKUN CMBICH UCTIOIB3YEMbBIX BEIUYHH,
0003HaYCHHS] ¥ €AMHUIIBI (PU3MUECKUX BEIMYMH, HAXOAUTh (DOPMYIBI, CBS3BIBAIOIIUE



JAHHYIO (PU3NYECKYIO BETMUUHY C IPYTUMHU BETUYMHAMH, CTPOUTH TpapUKH U3y4EHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHHS M MPOIECCHI, UCTIONB3Ys 3aKOH
COXPAHEHHUSl 3HEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMII CYNEPIIO3ULUU CHJI,
MIPUHILIUI OTHOCUTENBHOCTH [ anunes, 3akoHsl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPaXEHHUSI M TMPEJIOMIIEHHUS CBETa, 3aKOHbl COXpPAaHEHHs 3apsl0BOTO U
MacCOBOTO YHCEII ITPH SACPHBIX PEAKIHX, IPU 3TOM JIaBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIMCBIBaTh €M0 MaTEMaTHUYECKOE BbIPAKEHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE€ M B KOHTEKCTE
CUTyallull  IPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BbIABIATh  NPUYMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB C OMOPOM Ha 2—
3 U3y4yeHHBIX CBOICTBAa (PU3MYECKUX SABJIICHUH, (U3NYECKUX 3aKOHOB HWJIU
3aKOHOMEPHOCTEH;

pemarh pacué€THbIe 3a/1a4M (OMHUPAIOLUECS HA CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOIb3Ys
3aKOHBI M (OPMYIbI, CBSI3bIBAIOLINE (U3NYECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBUS 3aJauyd 3alHChIBaTh KPATKOE YCJIOBHME, BBIABIATH HEJOCTAIOLIUE WIH
130bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYNbI, HEOOXOJUMBIE Ui pelIeHus,
MPOBOJAUTH pacuéThl W OLIEHWBATHh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYeHUs
(bM3UYECKON BETUINHBL

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOYKHO PEIIUTh MPH MOMOIIHN (U3UYECKUX METOJIOB,
WCIIOJIb3YSl ONHMCAHHUE HCCIENOBaHUS, BBIJACIATh MPOBEPSIEMOE MPEAINOJIOKEHUE,
OIICHUBATh MPABWJIBHOCTh TMOPSIKA IPOBEIEHUS MCCIEAO0BAHUS, JeTIaTh BBIBOIDI,
HMHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOAEHUN U OTIBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOAEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWCTB
TeJ (U3y4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs PHEPTUH, 3aBUCUMOCTh
neproa KoyieOaHui NpyKMHHOTO MasTHUKA OT Macchl I'py3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTh OT aMIUIUTYAbI MaJbIX KOJEOaHHH, MPAMOIMHENHOE pacpoCTpaHEeHHE
CBETa, pa3jioXkKeHue Oesoro CBeTa B CIEKTP, N3yUyeHUE CBOMCTB U300pa)keHUS B INIOCKOM
3epKajie U CBOWCTB M300pakeHUs TpeaAMeTa B coOuparomieil JmH3e, HaOIoIeHue
CIUIOIUHBIX M JIMHEHYaThIX CIEKTPOB M3JIy4EHMsI): CaMOCTOSITEIbHO COOUpaTh
YCTaHOBKY M3 H30BITOYHOTO Habopa 00OpyIOBaHHMSA, ONHUCHIBATh XOJ OIBITA M €ro
pe3ynbTaThl, (GOPMYIUPOBATH BBIBOIbI;

IIPOBOJIUTH IPU HEOOXOAMMOCTH CEpPHIO HPSAMBIX HM3MEPEHMH, ONpenensis cpeiHee
3HaYeHUe u3MepseMol BeJWYMHBI ((OKYCHOE paccTOsiHHUE COOMpAIOLIe JIMH3bI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pa);

IIPOBOJIUTH MCCIIEJOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJIb30BaHUEM
IPSIMBIX U3MEPEHHH (3aBUCUMOCTB IyTH OT BPEMEHU IPH PABHOYCKOPEHHOM JIBUKEHUU
0e3 HayaJIbHOM CKOPOCTH, NepHoaa KojaeOaHUi MaTeMaTHYeCKOr0 MasiTHUKA OT JUIMHBI
HUTH, 3aBUCIMOCTH YyIJla OTPAKEHMs CBETA OT yIJla MaJeHUus U yriia OpeaoMIIeHUs OT
yIila MajieHus1): IJIaHUPOBATh HMCCIEIOBaHUE, CAaMOCTOSITENIbHO COOMpaTh YCTAHOBKY,
(bUKCUPOBaTh PE3yAbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJE
TabaMIl U TpaUKOB, A€1aTh BBIBObI 110 pe3yabTaTaM HCCIeIOBaHHUS;

IIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BETUYMH (CpeiHss CKOpOCTb H
YCKOpEHHUE Teja MPU PABHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOHOTO MaJeHHUs,
KECTKOCTh HPYXHUHBI, KOYPPUIUEHT TpeHHs CKOJBKEHUsS, MeXaHWueckas paboTa H
MOII[HOCTh, 4aCTOTa M MEPHO KoJIeOaHUI MaTeMaTUYeCKOT0 U IMIPYKUHHOTO MasiTHUKOB,
ONTHYECKass cuja CcoOuparolel JMH3bI, paJlOaKTUBHBIA (OH): IUIAHUPOBATh
U3MEpEHHUs, cCOOMpaTh SKCHEPUMEHTAJIbHYIO YCTAaHOBKY M BBINIOJHATh H3MEPEHUS,
clleysl MPeUI0KEHHON HHCTPYKIMH, BEIYUCIATH 3HAUEHUE BEJTMYUHbI U aHAIN3UPOBATh
IIOJIyYEHHBIE PE3YJIBTAThl C Y4ETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUIL;



coOmoaTh TMpaBWjia TEXHUKH Oe30macHOCTH 1pu pabore ¢ J1abOpaToOpHBIM
obopynoBaHueM;

pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3WYECKUX MOJENEH: MarepHuajibHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOUYEYHBI HMCTOYHUK CBETAa, JIyd, TOHKAs JIMH3a,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOTO SIpa;

XapaKTepu30BaTh MPHHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB C OMOPOW HA UX OMHCAHUS (B TOM YHUCIIE: CIIMUIOMETP, JATYMKHU TOJIO0KCHHUS,
pacCTOsIHHS U YCKOPEHHSI, PaKeTa, 3X0JIO0T, OUKH, TIEPUCKOTI, (POTOAIApaT, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOII, JIO3MMETp, Kamepa BuibcoHa), WCHONB3YyS 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
WCTIOJIb30BATh CXEMBI M CXEMaTHYHBIE PUCYHKH M3yYCHHBIX TEXHHYECKUX YCTPOWCTB,
M3MEPHUTEIBHBIX TPUOOPOB M TEXHOJOTHUECKHX MPOIECCOB IMPH PEIICHHH Y4eOHO-
MPAKTUYECKUX 3aj[ad, ONTUYECKHE CXEMBI ISl MIOCTPOCHUSI N300paKEHUI B TUIOCKOM
3epKajie ¥ coOuparouieil JInH3e;

MPUBOJUTh TNpUMEpbl (HAXOAUTh HMHPOpPMAIMIO O MpHUMEpax) MPAKTHUYECKOTO
WCTIONb30BaHUSl (PU3MYECKUX 3HAHWA B TIOBCEJAHEBHOW KHM3HH IJIsi OOECredeHUs
0€30MacHOCTH TpHU OOpalieHuu ¢ MpUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHs 3JIOPOBbSI M COONIONEHHSI HOPM OKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarollen cpene;

OCYIIECTBIISITh TMOWCK WHPOpManuu (U3NIEeCKOTO conepkanus B HHTEpHere,
CaMOCTOSITEIEHO (OPMYITUPYST TTOMCKOBBIM 3ampoC, HAXOIWTH ITyTH OIpPEIeICHUs
JIOCTOBEPHOCTH TIOJydeHHOW WH(GOPMAIlMd HAa OCHOBE WMCIONIMXCA 3HAHUN W
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

UCIOJb30BATh IIPU BBINOJHEHUN Yy4eOHBIX 3alaHUI HAayqHO-NOMYJSIPHYIO JINTEPATYpy
(GU3NYECKOro cozepKaHMsl, CIIpaBOYHbIE MaTepHuallbl, pecypchl cetu MHTepHeT, BnaieTs
npuéMaMu KOHCHEKTHPOBAHMSA TEKCTa, IMpeoOpa3oBaHUs HHPOPMALUU M3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIEHHS HA OCHOBE HH(OpMAIIH U3
HECKOJIbKUX HCTOYHHUKOB (PU3MUECKOTO COJEp)KaHUs, MyOJINYHO HPEACTaBIATh
pe3yabTaThl MPOEKTHOM WIIM HCCIIEN0BATENIBCKOM EATENbHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJb30BaTh W3YyYEHHbI NOHATUHHBIA amnmapar M3ydaeMmoro pasjaena (pusuku u
COINIPOBOKJATh BBICTYIUICHHE Ipe3eHTalueld ¢ y4€ToM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJunuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM K n (ungposrbie)
n/n NMPOrpaMmblI Bcero OHTPOJTLHLIC PaKTHICCKuE odpa3oBaTejibHbIE
padoTsbI padoThI pecype
Paznea 1. @Pu3uka u e€ posib B NO3HAHMHU OKPYKAKOIIEr0 MUpa
bu6mmoreka [IOK
1.1 dusuka - HayKa O TPUPOJIC 2 0 0 https://m.edsoo.ru/7f4161
94
bu6moreka [IOK
1.2 dusnvecKue BEITNYNHBI 2 0 1 https://m.edsoo0.ru/7f4161
94
bu6moreka [IOK
1.3 EcrecTBeHHOHAYYHBIH METOT TO3HAHUS 2 0 1 https://m.edsoo.ru/7f4161
94
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayasibHble CBEeJIeHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [IOK
2.1 CtpoeHue BeliecTBa 1 0 0 https://m.edsoo.ru/7f4161
94
JIBr>keHMEe U B3aMMOICHCTBHE YaCTH Eubmorexa OK
2.2 A H 2 0 1 https://m.edsoo.ru/7f4161
BEIIECTBA 94
bubmuoreka [JOK
2.3 ArperaTHble COCTOSIHUS BEIECTBA 2 1 0 https://m.edsoo.ru/7f4161
94
Wtoro mo pazneny 5

Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl



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

bubmuoreka [JOK

3.1 MexaHH4eCKOE JBHKCHUE 3 https://m.edsoo.ru/7f4161
94
bubmmoreka [{OK
3.2 Wuepius, Macca, MIOTHOCTb 4 https://m.edsoo.ru/7f4161
94
bubmmoreka [IOK
3.3 Cwuita. Bunsr cun 14 https://m.edsoo.ru/7f4161
94
Hroro no pazgeny 21
Pasznea 4. /laByienune TBEPABIX TeJ, *KUAKOCTEl U ra3oB
[asnenue. [lepenaya gaBneHust TBEPAbIMU bubmorexa [TOK
4.1 Jletie. Liepelatia ani P 3 https://m.eds00.ru/7f4161
TeJIAMHM, KHUIKOCTSIMH U Ta3aMHu 04
bu6mmoreka [IOK
4.2 JlaBiieHnE KUIKOCTH 5 https://m.edsoo.ru/7f4161
94
bu6mmoreka [IOK
4.3 ATmochepHOoe TaBiIeHne 6 https://m.edsoo.ru/7f4161
94
Teit o SHHOE bu6mmoreka [IOK
4.4 VCTBHC JKUKOCTH H Ta3d Ha TOTPYHCEHHO 7 https://m.edsoo.ru/7f4161
B HUX TEJIO
94
Utoro no pazneny 21
Paznea S. Pabora m MOIHOCTL. JHEprus
bu6mmoreka [JOK
5.1 Pa6oTa 1 MOIIHOCTE 3 https://m.edsoo.ru/7f4161

94



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

bu6mmoreka [IOK
5.2 [IpocThie MEXaHU3MBI 5 1 https://m.edsoo.ru/7f4161
94
bubmmoreka [{OK
5.3 MexaHu4eckas SHeprusi 4 1 https://m.edsoo0.ru/7f4161
94
Hroro no pazgeny 12
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12



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

8 KJIACC

Kosau4yecTBo yacoB DJIeKTPOHHbIE
No n/m HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
B NMPOrpaMmblI Bcero KO; TPOJBHbIC HpﬁaKaneckne odpa3oBaTejibHbIE
padoTsI padoThI pecypesI
Pasnea 1. TensioBble siBJeHUsI
bubmmoreka [{OK
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 1 0.5 https://m.edsoo.ru/7f418
1ce
bu6mmoreka [IOK
1.2 TeroBbie mMpoIecCh 21 1 5 https://m.edsoo.ru/7f418
1ce
Hroro mo pazueny 28
Pa3znes 2. DiiekTpuyeckrue 1 MAarHMTHbIE SIBJICHUSA
OnekTpudecKue 3apsapl. 3apsHKeHHbBIC Tea bubmmorexa HOK
2.1 P © SAPABL. 3ap 7 0 1 https://m.edsoo.ru/7f418
Y UX B3aUMO/ICHCTBHE
1ce
bu6mmoreka [JOK
2.2 ITOCTOSIHHBIH AIIEKTPHYCCKHIA TOK 20 1 7 https://m.edsoo.ru/7f418
1ce
bu6mmoreka [JOK
2.3 MarHuTHbIE SIBIICHHUS 6 1 1.5 https://m.edsoo.ru/7f418
1ce
bubnuoreka [JOK
2.4 DJIeKTPOMArHUTHAS HHTYKIIUS 4 0 0 https://m.edsoo.ru/7f418
1ce
Uroro no pazgeny 37
PeszepBHOe Bpems 3



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

15




9 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
No n/m HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
- NMPOrpaMmblI Bceero KO; TPOTBHBIC HpﬁaKaneckne odpa3oBaTejibHbIE
padoTsI padoThI pecypesI
Pazgen 1. Mexanuueckue siBJIeHUS
MexaHn4ecKo€e ABMKEHNUE U CIIOCOOBI €0 bubmmorexa LIOK
1.1 8 10 0 1 https://m.edsoo.ru/7f41a4
OITMCAHUS
a6
bu6mmoreka [IOK
1.2 Bzaumopeiicteue Ten 20 1 3 https://m.edsoo.ru/7f41a4
a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpPAaHCHHUS 10 0 3 https://m.edsoo.ru/7f41a4
ab
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUs M BOJHBI
bu6mmoreka [JOK
2.1 MexaHudecKue Koineoanus 7 0 3 https://m.edsoo.ru/7f41a4
a6
bu6mmoreka [JOK
2.2 MexaHu4ecKre BOJIHBI. 3BYK 8 0 3 https://m.edsoo.ru/7f41a4
a6
Utoro no pazneny 15
Pa3nes 3. DiieKTPOMarHuTHOE MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI
DNIEeKTPOMAarHuTHOE TI0JIE U Eubmorexa OK
3.1 P 6 1 2 https://m.edsoo.ru/7f41a4

QJICKTPOMAIrHUTHBIC BOJIHBI

a6



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

Hroro mo pazneny 6
Paznen 4. CBeTOBELIE SIBJIEHUS
bu6mmoreka [{OK
4.1 3aKOHBI pacIpoCTPaHEHHS CBETa 6 https://m.edsoo.ru/7f41a4
a6
bubmmoreka [IOK
4.2 JIMH3BI U ONITUYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4
a6
bubmmoreka [{OK
4.3 Pa3znoxxenue 6e0ro cBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4
a6
Hroro mo pazgeny 15
Pa3nen 5. KBaHnTOBLI€E SIBJEHUS
bu6mmoreka [IOK
5.1 HcnyckaHue 1 MOTJIONIEHHE CBETa aTOMOM 4 https://m.edsoo.ru/7f41a4
a6
bu6mmoreka [IOK
5.2 CTtpoeHre aTOMHOTO sapa 6 https://m.edsoo.ru/7f41a4
a6
bu6mmoreka [JOK
5.3 SnepHble peaknuu 7 https://m.edsoo.ru/7f41a4
a6
Utoro no pazneny 17
Pasnen 6. IloBropurenbH0-00001a01uil MOAYJIb
IToBTOpeHune u 0000IIEHNE COAEPKAHUS bubmorexa [IOK
6.1 p . sIeP 9 https://m.edsoo.ru/7f41a4
Kypca ¢usuku 3a 7-9 kmacc 26
Hroro no pazneny 9



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

27




IHOYPOYHOE IINTAHUPOBAHHUE

7 KVIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne Tema vooKa K i uudposbie
n/a yp Beero OHTPOJIbHBIE pPaKkTUYecKue 0GpazoBaTEbHEI
padoThI padoThI pecype
1 ®u3nka — Hayka o npupoje. SABineHus 1 0 0
TIPUPOJIBI
2 duznyecKue SBICHUS 0 0
3 du3nyecKkue BeIMYNHBI U HX U3MEPEHHE 0 0
Ypok-uccnenoanue "N3mepenne
4 TEMIIEpaTypbl IPU IIOMOIIH KUIKOCTHOTO 1 0 1
TEPMOMETPA U JAaTYMKA TEMIIEpaTyps!”
Mertoas! HaydyHOTO no3HaHus. OnrcaHue bubmorexa LIOK
5 AT HayH N : . 1 0 0 https://m.edsoo.ru/ff09f7
(bu3nyecKuX SABJICHUHN C TIOMOIIBIO MOJEe 22
Ypok-uccnenoanue "[IpoBepka runoTesbl:
5 JAIbHOCTH MOJETA MIapuKa, MyIIEHHOTO 1 0 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA MycKa"
Crpoenue BemiectBa. OMNbITHI, bubnmuorexa [JOK
7 JOKa3bIBAIOIIHE JUCKPETHOE CTPOCHHE 1 0 0 https://m.edsoo.ru/ff09fe
BEIECTBA Oa
bubnuoreka [JOK
8 JIBM>KEHME YaCTHIL BELIECTBA 1 0 0 https://m.edsoo.ru/ff0a01
3e
Ypok-uccnenopanue «OnbITHI MO
9 HaOJII0/IEHUIO TETIJIOBOTO PACIIUPEHUS 1 0 1
ra3oB»
10 ArperatHble COCTOSIHHS BEIIECTBA 1 0 0



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI.

bu6mmoreka [{OK

11 O06o01enue no paszaeny «IleppoHavanbHbIe https://m.edsoo.ru/ff0a03
CBEJICHHSI O CTPOCHHH BEUIECTBA» 78
Mexanuueckoe ABWKeHHUE. PaBHOMEp