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MNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIETro 0Opa3oBaHMs COCTaBJICHAa Ha OCHOBE
NOJIOKEHUH U TpeOOBAHUH K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pazoBaTEIbHOM
nporpammsl, ripeactaBieHHbx B DI'OC OO0, a takxe ¢ yuéroMm denepaibHOi pabodeit mporpaMMbl
Bocniutanus U Konnenuuu npenojgaBanus yueOHoro npeamera «dusmkay.

Conepxanue mporpammsbl 1o (M3MKE HANpaBlIeHO Ha (OpMHUPOBaHHE E€CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYaIOUIMXCS W OpraHU3alMI0 M3ydeHHs (U3MKM Ha AEATEIbHOCTHOH ocHOBe. B
nporpaMMme Mo (U3MKe YYUTHIBAIOTCS BO3ZMOXKHOCTH y4e€OHOIO MpeAMeTa B pealu3aluu TpeOOBaHUN
®OI'OC OO0 k MmIaHUPYEMBIM JIMYHOCTHBIM M METAINPEAMETHBIM pe3yJbTaTaM OOyUYCHHUsS, a TaKKe
MEXIIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX yYeOHBIX HPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
o0OpazoBaHusl.

[IporpaMMa mo ¢u3uMke ycTaHABIMBACT paclpeaelieHHe ydyeOHOro marepuana o ToAam
oOyueHus (o Kjaccam), mpeiaraeT IpUMEPHYIO MOCIEI0BATEIbHOCTh U3YUYCHUS T€M, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COICPIKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YJatOLIIXCSl.

[Iporpamma mo ¢usuke pazpaboTaHa C IENbI0 OKAa3aHUS METOAMYECKOW MOMOIIM YYUTEINIO B
co3anuu pabodeld mporpaMMeI 1o y4eOHOMY MTPEIMETY.

Ou3uka SBISETCA CHUCTEMOOOPA3YIOIUM JUISl €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJIbKY (M3WYECKHE 3aKOHBI JIEKAaT B OCHOBE NPOIECCOB W SIBICHUH, HM3y4aeMBbIX XHUMHEH,
Ouosorueit, acTpOHOMHEH U (PU3MUECKO reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO KAPTUHY
MUpa, MPEAOCTaBiIsIeT Hanuboee siCHble 00pa3libl MPUMEHEHHUsS] HAYYHOIO0 METOJAa MO3HaHHs, TO €CTh
croco6a Moyiy4eHus JOCTOBEPHBIX 3HAHUM O MHpE.

OnHa W3 THaBHBIX 3a7ad (U3UYECKOT0 00pa3oBaHUS B CTPYKType o0ImIero oOpa3oBaHHA
COCTOMT B (POPMHUPOBAHUH €CTECTBEHHOHAYYHON T'PAMOTHOCTH U MHTEpECa K HayKe Y O0y4arouXcsl.

W3yuenne ¢u3ukun Ha 0a30BOM ypOBHE MpeANojaraeT OBJQJAECHUE  CIETYIOLIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTB!

L4 HAay4YHO OOBSICHATH SIBJICHUA,

L4 OLCHMWBATh U ITIOHUMATh OCOOCHHOCTH HAaY4YHOI'O UCCIICAOBAHUAA,

L4 HHTCPHIPCTUPOBATL JAHHBIC M HMCIIOJIB30BATh HAYYHBIC JOKA3aTCJIbCTBA AJIA ITOJIYUCHUSA
BBIBOIOB.

Ienn wu3ydeHuss (U3MKM Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs OIpEJeNieHbl B
Konuenuun npenonaBanus yde6Horo mnpeamera «®dusmka» B 00pa3oBaTeIbHBIX OpraHMU3aLMIX
Poccuiickoit  ®denepauuu, peanus3yloLUMX  OCHOBHBIE  00II€00pa30BaTENIbHBIE  IPOrPaMMBI,
yrBepxkaA€HHON pewmenuem Kosmernn MunucteperBa mnpocBenieHust Poccuiickoit  @enepanyu
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).

Heau n3yvyenus pU3nKu:

. npuoOpeTeHne NHTEpeca U CTPEMIICHHUS 00yYaroIUXCsl K HAYYHOMY U3Y4YE€HHUIO TPUPO/IBI,
Pa3BUTHE WX UHTEIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

. pa3BUTHE NPEACTABICHUH O HAy4HOM MeETOAe TMO3HaHuiA H  (HOpMUpPOBaHHE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYKAIOIIUM SIBICHUSM;

. (dbopMHpOBaHHE HAYYHOI'O MHPOBO33PEHHUS KaK pe3yjbTaTa M3yueHHs] OCHOB CTPOSHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

o (dbopMupoBaHUE MpEeACTaBIECHUN O poiM (U3UKHU JJIs Pa3BUTUS JIPYIHMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHH;

. pa3BUTHE TIPEJCTaBICHUM O BO3MOXKHBIX cdepax Oyaymieil mnpodeccrnoHaabHON
NeSITeIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JalbHEHIIEMYy 00yYEHHIO B ’TOM HAIIPABICHUU.



JlocTikeHne ITUX Iesield IporpaMMbl 1o (PU3KUKe Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
o0ecreynBaeTcsl pelIeHueM CIeIYIOIUX 3a4a4:

o pUOOpPETeHUE 3HAHUI O TMCKPETHOM CTPOCHHUH BEIECTBA, O MEXaHWYECKHX, TCIJIOBBIX,
AIIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

J npuoOpeTeHne yMEHHUH ONUCHIBaTH U OOBSICHATH  (U3UYECKUE SIBICHUS C
UCTIOJIb30BaHUEM IOJTyYCHHBIX 3HAHUIA;

J OCBOCHHE METOJIOB pEIICHUS TPOCTEHIINX pacYETHBIX 3a4ad C HCIOJIb30BAHUEM
¢u3nUecKuX MO/IeIel, TBOPYECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 3a/1a4;

J pa3BUTHE YMEHUN HAOIIOAaTh IPUPOIAHBIC SIBICHUS M BBITOJIHATH ONBITHI, Ja00paTOpHbIE
paboThI U PKCIIEPUMEHTAIBHBIC UCCIIEIOBAHHS C CIIOJIb30BAHUEM N3MEPUTEIIbHBIX IIPUOOPOB;

J OCBOCHHE TNPHUEMOB paboOThl ¢ WHPOpManuell (GU3MUECKOro COAepKaHUs, BKIIOYAst
UHPOPMAILIMIO O COBPEMEHHBIX JOCTIKCHHSX (U3MKH, aHalu3 W KPUTHYECKOE OIICHHBAHUE
nHpopmanuu;

. 3HaKOMCTBO cO chepamMu npodecCHOHANBHON JACITEIbHOCTH, CBSI3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIKECHHUIX (PHU3UUECKON HAYKH.

Ha wusyuenue ¢usuxu (0a30BbII ypOoBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Henmento), B 8 kiacce — 68 yacoB (2 daca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Ipemiaraemserii B mporpamme 1o ¢u3uke NepevyeHb JabopaTOpHBIX pPadOT W OMBITOB HOCUT
pEKOMEHIaTeIbHBIN XapaKTep, YUUTENb JEJIaeT BHIOOP MPOBEACHUS J1a00paTOPHBIX padOT U OMBITOB C
y4€TOM HHIMBHUYaJIbHBIX OCOOCHHOCTEH OOYYaroLIUXCs, CHHMCKAa SKCIEPUMEHTAIbHBIX 3aJaHHM,
IpeJlaraéMblX B paMKax OCHOBHOT'O FOCYIapCTBEHHOIO IK3aMeHa Mo (hU3HKe.



COJAEP)KAHUE OBbYYEHUA

7 KJIIACC

Pasznen 1. ®u3uka u e€ poJib B MO3HAHUU OKPYKAKOLIEr0 MUpPa.

®usnka — Hayka o mnpupoze. SABneHus npupoipl. Pu3NUEecKue SBICHUA: MEXaHUUYECKHE,
TEIJIOBBIC, FJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuyuHbL. 3mepenuwe ¢usmueckux BenuuyuH. Dusznyeckue MPUOOPHI.
[TorpemHocTs n3MepeHui. MexayHapoiHasi cucTemMa eIMHMII.

Kak ¢wusuka u apyrue ectecTBeHHbIE HAyKH M3y4yaroT nmpuponay. EcTecTBeHHOHayuHBIM METO
MO3HaHUs: HAOJIOJIEHUEe, TTOCTAHOBKA HAYYHOTO BOMPOCA, BBIIBM)KEHHUE THUIIOTE3, HKCIEPUMEHT IO
POBEpPKE THUIOTe3, OOBsICHEHWE HabmogaemMoro siBueHus. Omnucanue (QU3NYECKHX SIBICHUN C
MIOMOILBIO MOJIEIIEH.

Hemoncmpayuu.

1.  Mexanuueckue, TEIUIOBBIC, FJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2.  Ousnyeckue TPUOOPHI U TPOIEAYpa MPSIMBIX H3MEPCHHH aHAIOTOBBIM M HHU(DPOBBIM
puOOpOM.

Jlabopamopuusie pabomot u onvimel.

OrnpezenieHue EHbI ACJICHUS KAl H3MEPUTEIHLHOTO Mproopa.
N3mepenue paccTossHUN.

N3mepenne o0bEMa )KUAKOCTH M TBEPIOTO Tea.

Ornpenenenue pa3MepoB MajbIX TEJ.

5.  H3mepenue temmeparypbl NpH TIOMOIIM JKUJIKOCTHOTO TEpMOMETpa U JIaT4yuKa
TEeMITepaTypHhI.

HPwbhRE

6. IlpoBeneHue wHcciaeOBaHMS IO TPOBEPKE THIOTE3bl: JAIBHOCTh MOJIETA IIapHKa,
MYIIEHHOTO FOPU30HTANIBHO, TEM OO0JIbIIE, YeM OO0JIbIIe BHICOTA ITyCKa.

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBAa.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, TOKA3bIBAIOIIUE TUCKPETHOE
CTPOEHHE BEILIECTBA.

JlBmkeHne dactul BemiecTBa. CBs3b CKOPOCTH JBMKEHHMS YACTHI[ C TEMIIEPaTypOM.
bpoyHnoBckoe nBwkenue, auddys3us. BzaumonelcTBHe YacTHIl BEHIECTBA: MPUTSIKEHUE U
OTTaJIKUBAHUE.

ArperatHple  COCTOSHMs ~ BELIECTBA: CTPOEGHHME  Ta30B, JKMAKOCTE M TBEPHABIX
(KpucTaJuIMyecknx) Tel. B3auMOCBs3p MeXIy CBOWCTBAMHM BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1.  HabGmroneHue 6pOyHOBCKOTO JBHXKEHUSI.

2.  HabOmonenue nuddysum.

3.  HaOmonenue sBiieHWH, OOBACHSIIOMUXCS TPUTHKECHUEM WIH OTTAIKUBAHUEM YaCTHIL
BEIIIECTBA.

Jlabopamopuvie padbomul u onvimol.

1.  Omenka auamerpa aToMa METOJOM PSJIOB (C UCTONIb30BaHUEM (oTorpaduii).

2. OubITH MO HAOJIOICHUIO TETIOBOTO PACIIUPESHHS Ta30B.

3. OmbITHI MO OOHAPYKECHUIO ACUCTBUS CHII MOJICKYJISIPHOTO TIPUTSKEHHSL.

Paznen 3. /IBu:keHne U B3auMo/ieiicTBue TeJl.
Mexanunueckoe ABuxkeHuEe. PaBHOMepHOe M HepaBHOMepHOe nBHkeHHe. CkopocTb. CpenHss
CKOpPOCTb MPH HEPABHOMEPHOM JIBH>KEHUU. Pacu€T myTu 1 BpeMEHH IBUKEHHUS.



SBrnenune nHepuuu. 3aKOH MHEepUKMHU. B3aumMoaeicTBre Tell Kak MPUYMHA U3MEHEHHSI CKOPOCTH
JIBUKEHUST Tel. Macca kak Mepa MHEpTHOCTH Tena. [lmoTHocTh BemiecTBa. CBsi3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BELLIECTBA.

Cuna xak xapakTepucThka B3aumoaecTus Tei. Cuia ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBl C MOMOIIBIO JUHAMOMETpA. SIBIEHME TATOTEHMS M cuia TshkecTH. Cuila TSHKECTH Ha JIPYTUX
wianerax. Bec Tema. HeecomocTh. ClioK€HME CWIJI, HANpPaBJIEHHBIX IO OJHOM IPSMOM.
PaBHogeiicTByromas cwi. Cuna tpeHus. TpeHue cKoiabXeHUsl U TpeHHUe Mokos. TpeHue B npupoae u
TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHMYeCKOro ABMKEHUS Tela.

N3mepenune ckopocTy NPSIMOIMHENHOTO ABHXKEHUS.
Habntoienue sSiBJeHUs] HHEPIIUH.

Habmroienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TE.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHON PSIMOM.

ok wbhdE

Jlabopamopuuvie pabomot u onvimel.
1.  OmnpeneneHuve CKOPOCTH PAaBHOMEPHOTO [BIDKEHUS (IIapHKa B JKUIKOCTH, MOJAETH
AIIEKTPUYECKOTO aBTOMOOWMIIS U TaK Jiajiee).

2.  Ormpenenenue cpenHeil CKOPOCTH CKOJBXKEHUs OpycKa WM IIapuKa 10 HAaKIOHHOM
IUIOCKOCTH.
3. Ompenenenue MIOTHOCTH TBEPIOTO Tea.

4.  OmneITel, NEMOHCTPUPYIONINE 3aBUCHUMOCTh pACTSOKCHHS (IedopManuu) MPYKUHBI OT
MIPUJIOKEHHOM CHJIBI.

5.  OmeITHI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh CUJIbI TPEHHS CKOJBKEHHS OT Beca Tena |
XapakTepa COIMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pasnen 4. /laBjieHue TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

Hanenue. CriocoObl yMEHBIIIEHUS W YBEIWYeHUs AaBieHUs. JlaBmeHue raza. 3aBUCHUMOCTH
JaBjieHHus raza oT o0wnéma, Temmepatypsl. [lepenada naBneHusi TBEPABIMHU TellaMH, KHUAKOCTAMHU U
razamu. 3akoH [lackans. [TneBMaTuyeckue MaluHbl. 3aBUCUMOCTD JIaBIICHUS KUIKOCTH OT TITyOUHBI.
INunpocratuueckuii napanokce. CooOmaromuecs cocyabl. ['uapaBianueckre MeXaHU3MBI.

Atmocdepa 3emnu u armochepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUS BO3TYLIHOM
obonmoukn 3emau. Omeir Toppuuemu. W3MmepeHune aTmochepHOro JAaBieHHs. 3aBHUCUMOCTh
aTMOC(EepHOTro JIaBJICHUs OT BBICOTHI HaJl ypoBHeM Mops. [Ipubopsl ans usmepeHus armochepHoro
JTaBJICHHUS.

JleiicTBrE XHUIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX Tejo. BeITamkuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBIIEHUS T'a3a OT TEMIIEPaTYphl.

[Tepenaya naBieHUs KUJIKOCTHIO U Ta30M.
Coobmatomuecs: Cocypl.

I'mppaBnuueckuit mpecc.

[IposiBnenue nelictBus aTMoc(hepHOTo JTaBICHHUS.

6.  3aBUCHMOCTH BBHITAIKUBAIOUIECH CHIIBI OT 00BbEMA MOTPYKEHHON YACTH TeJa U IUIOTHOCTU
KUJIKOCTH.

oW E

7.  PaBeHCTBO BBITAJIKUBAIOILIEH CHJIbI BECY BBITECHEHHOM KUKOCTH.



8. VYcnoBue maBaHUS TeNl: IJJaBaHUE WJIM TMOTPYKEHHE Tel B 3aBUCHUMOCTH OT
COOTHOUICHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.  HccrnenoBaHue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa MOTrpYKEHHON B KMIKOCTh
YacTH TeJa.

2.  OrmpeneneHre BBITATKUBAIONICH CHJIBI, JCHCTBYIONIEH HA TEJO, MOTPYKEHHOE B
KUJKOCTD.

3.  IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOUICH CUJIbI, IEUCTBYIOIICH HA TEJO B JKUIKOCTH,
OT Macchl Tena.

4. OnbITbl, AEMOHCTPUPYIOLINE 3aBHUCUMOCTb BBITAJIKHUBAIOIIEH CHUIIbI, JECHCTBYIOIIEH Ha
TEJO B )KHUJIKOCTH, OT 00bEMA MOTPYKEHHOU B KUAKOCTh YaCTH TEJIA U OT TUIOTHOCTHU YKHUJIKOCTH.

5.  KoucrpympoBanue apeoMeTpa HIM KOHCTPYMPOBAHHME JIOAKHM U ONpejeleHue eé
rPy30M0AbEMHOCTH.

Pa3nea 5. PaGora n MoIHOCTDH. JHEprus.

Mexanundeckasi pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pbluar, OJIOK, HAKJIOHHAsA IUIOCKOCTh. IIpaBuiio paBHOBecHsl phluara.
[IpumeHeHue mpaBuiIa paBHOBECHS pbldara K OJoky. «3osoToe mpaBuio» mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBI B OBITY M TEXHUKE.

Mexanunyeckass 3Heprus. KuHetuyeckas u noTeHUManbHas sHeprud. [IpeBpaieHue 0omaHOro
BHJIa MEXaHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1.  Tlpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomsl u onsimol.

1.  Ompenenenne pa®OTBl CHUJIBI TPEHHs TMpPU PABHOMEPHOM JBIDKEHHUM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

2.  VccnenoBaHue yCIOBUI paBHOBECHS phIvyara.

3.  Mswmepenne KII/I HaKJIOHHON TTIOCKOCTH.

4.  H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPTHUH.

8 KVIACC

Pa3nea 6. TenJioBble siBJIeHUS.

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOEHHMs BellecTBa. Macca U
pa3Mepsl  aTOMOB MU MoJeKyld.  OmnbITbl, NOATBEPKAAIOIIME  OCHOBHBIE  IIOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Mopenu TBEPIOTO, KUAKOTO W Ta3000pa3HOr0 COCTOSHUN BemecTBa. Kpucrammnyeckue u
amopdubie Tena. OOBsICHEHHE CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX Ted HAa OCHOBE MOJOXKEHUN
MOJIEKYJISIPHO-KUHETHUECKON Teopun. CMaurMBaHUE M KaMJUISIPHBIE SBJIEHUS. TEIUIOBOE paclIMpEeHNe
U C)KaTue.

Temmnepatypa. CBsi3b TeMnepaTypbl CO CKOPOCTbIO TEIIJIOBOTO JIBUKEHUS YacTHll. BHyTpeHHss
sHeprusa. CriocoObl U3MEHEHUs1 BHYTPEHHEH 3HEpruu: Terionepeaaya U coBepuieHre padoTsl. Buibl
TEIUIONEPEIAauH: TEIIIONPOBOAHOCTD, KOHBEKIUS, U3ITYYCHHUE.

KonnuecTtBo TeminoTel. YnenbHas TEIUIOEMKOCTh BeleCTBa. TeriooOMeH M TEIUIOBOE
paBHOBecHe. YpaBHeHHe TermjoBoro OamaHca. I[lnaBrneHue u oTBepAeBaHHE KPHUCTAUIMYECKUX
BEIECTB. Y IeNbHas TeruioTa miasieHus. [lapoobpaszoBanue u konaeHncamnus. Mcnapenue. Kunenue.
VYaenpHas TeruioTa mnapooOpazoBaHMs. 3aBUCUMOCTh TEMIIEPAaTypbhl KHUIIEHHS OT arMochepHoro
JIABJICHUS.



BrnaxnocTs Bo3ayxa.
OHeprus TomuBa. Y iejbHasi TEMJI0Ta CrOPaHHUSL.
[Tpununs! paboTs! TeroBeix nsurarenei KITJ temmoBoro neurarens. TensoBble ABUraTenn
Y 3aIMATa OKPYKAIOIIEH Cpebl.
3aKOH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.
emoncmpayuu.
Habmonenne 6poyHOBCKOTO JIBHYKEHUSI.
Ha6mronenue quddysun.
Habmoienue siBjaeHuit cMauMBaHUsI U KaWJUISIPHBIX SIBJICHUIMA.
Habnronenue TerioBoro pacumpeHust Tel.
V3meHeHne naBneHus ra3a npu U3MEHEHHH 00bEMa 1 HarpeBaHUU WIIA OXJIAXKICHHUH.
[IpaBuna n3amMepeHus TeMIepaTypsl.
Buasl Tenionepenauu.
OxJaxieHre Ipy COBEpUIEHUH PabOThI.
Harpesanue npu coBepiieHHH padOThl BHEHTHUMH CUJTIAMH.
CpaBHEHME TEIIOEMKOCTEN Pa3IUYHbIX BELIECTB.
Habntonenue kumneHusl.
HabnroneHne mocTosHCTBA TeMIIEpaTyphl IPH TUTABJICHHH.
13. Mojenu TEIIOBBIX JBUTATEIICH.
Jlabopamopuuvie pabomot u onvimel.

CoNoORr~WdE

el
NP o

1. OnbiThl 0 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TIPUTSKEHUS.

2. OmbITHI IO BRIPALIMBAHUIO KPUCTAIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OmbITHI 1O HAOIOIEHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B, JKUAKOCTEH U TBEPIBIX TEIL.

4.  OnpexeneHue 1aBiIeHUs BO3AyXa B OalsIOHE MINPHILIA.

5. OmbIThl, JEMOHCTPHPYIOIIME 3aBHCHMOCTh JABJIEHUS BO3AyXa OT €ro o0béMa W
HarpeBaHUs WIN OXJIAXKICHUS.

6. IIpoBepka THIIOTE3bl JMHCHWHOH 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUIKOCTH B

TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPHI.

7.  HabGmioneHne M3MEHEHMs BHYTPEHHEH SHepruu Teja B pe3ynbTaTe TeIUIoNepelauyd U
paboThl BHEIITHUX CHII.

8.  HccrnemoBaHue sIBICHUS TEIDIOOOMEHA TP CMEITUBAHUH XOJIOIHOMN U TOPSYEH BOJIBI.

9.  Ompenenenue KOJINYECTBA TEIJIOTHI, MTOJIyYEHHOT'O BOJIOM MpHU TEMII00OMEHE C HarpeThiM
METAIITMYECKUM LIUIMHIPOM.

10. Ompenenenue ynenbHOM TEIUIOEMKOCTH BEIIECTBA.

11. MWccnenoBanue mpoiiecca HCIapeHHUs.

12.  Ompenenenue OTHOCUTEIbHOM BIQXKHOCTH BO3/1yXa.

13. Ompenenenue yienbHOMN TEIUIOTHI TIABIEHUS JIBA.

Paznen 7. diiekTpuyeckue 1 MarHMTHbIE SIBJICHUS.

OnexTpuzanus Ten. JIBa poja 3eKTpUYEcKHX 3apsanoB. BzaumopeicTBue 3apspKEHHBIX Te.
3akoH KynoHa (3aBUCMMOCTB CHJIBI B3aUMOJEWCTBHS 3apsDKEHHBIX TEl OT BEJIWYMHBI 3aps/l0B U
pacCTOSHUS MEXKAY TeJIaMHu).

Onexktpuueckoe mojue. Hampsx€HHOCTh anekTpuyeckoro mnoss. [lpuHIUN cyneprno3unuu
AJICKTPUYECKUX T0JIeH (Ha KaYECTBEHHOM yPOBHE).

Hocurenu anekTpudeckux 3apsaoB. DIEMEHTapHbIN AIeKTpudeckuil 3apsa. CTpoeHue aroma.
[IpoBOgHUKY U INUANEKTPUKH. 3aKOH COXPAHEHMSI AJIEKTPUUECKOTO 3apsia.



DJIEKTPUYECKUH TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOTO ToKa. MCTOUHMKH
IIOCTOSSHHOTO TOKa. JIeMCTBUSI AJIEKTPUYECKOr0 TOKa (TEIUIOBOE, XMMHMYECKOE, MAarHUTHOE).
DIIEKTPUUYECKHM TOK B )KUJIKOCTSIX U ra3ax.

Dnextpuueckas uenb. Cuna Toka. JnekTpudyeckoe HanpspkeHue. ColnpoTUBIEHUE TIPOBOIHUKA.
VYaensHOEe compoTHBiIEeHHE BemecTBa. 3akoH Owma s ywactka uenu. llocnenoBaTenbHoe U
[apajuIeJIbHOE COEIMHEHUE IPOBOIHUKOB.

PaboTta u MOMIHOCTH 3MEKTpUYECKOro Toka. 3akoH Jlxoyns—JIeHma. DiekTpuueckue 1enu u
NOTPEOUTEH IEKTPUUECKOI 3Heprun B ObITy. KopoTkoe 3ambikaHue.

[Tocrosinupie MarHUTHL. B3aumojeiicTBHe MOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MarunutHoe noJsie 3eMyIM U €ro 3HayeHue g Ku3HU Ha 3emsie. OnbIT Opcrena. MarHutHoe mosie
ANEKTPUYECKOTO TOKa. [IprMeHeHne 3JIEKTPOMAarHuToB B TE€XHHUKE. [[elicTBME MAarHUTHOIO MOJIA Ha
MPOBOJAHHUK C TOKOM. DJIEKTPOABUTaTeNb MOCTOSHHOTO TOKa. Vcmonbp3oBaHWE 3IEKTpOABUTATENCH B
TEXHUUYECKUX YCTPONCTBAX U HA TPAHCHIOPTE.

Oneitel  ®apanes.  SIBneHue  3neKTpoMarHUTHOM — uHAykuumu.  IlpaBuno  Jlenuma.
Onektporereparop. CrnocoObl  MOMy4YEeHHs]  AJICKTPUUYECKOM  SHEPruM. ODJIEKTPOCTAHIMU  Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

1. Dnexrtpuszanus Tei.

2. JIBa pona 3NEKTPUYECKUX 3apsJ0B U B3aUMOCHCTBUE 3apSKCHHBIX TEJl.
3. YcrpoiicTBO U JeiicTBUE 31IEKTPOCKONA.

4.  DnexrpocraTHyecKas HHAYKIUS.

5. 3aKOH COXpaHEHMS JIEKTPUUECKUX 3aPsIOB.

6.  IIpOBOAHMKH W TUDIIEKTPHUKH.

7. MopenupoBaHue CUIOBBIX JIMHUH 3JIEKTPHUUECKOTO MOJIS.

8.  VcTOYHHUKHU MOCTOSHHOT'O TOKA.

9.  JleHCTBHS AJIEKTPHUECKOTO TOKA.

10. DnexTpUYECKHH TOK B KUIKOCTH.

11. Ta3oBslii pa3psn.

12. WM3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13. HM3mepeHwne >MeKTPUUYECKOTO HAMPSHKEHUST BOJIBTMETPOM.

14. Peocrtar u Mara3uH CONpPOTHBIICHUH.

15. BsaumopeilcTBUE MOCTOSTHHBIX MarHUTOB.

16. MopnenupoBaHue HEBO3MOKHOCTH pa3ziefeHHs OJIOCOB MarHuTa.
17. MonenupoBaHuEe MarHUTHBIX ITOJICH MTOCTOSTHHBIX MarHUTOB.

18. OmsiT OpcTena.

19. MarsuTHOE noje ToKa. DIEKTPOMArHuT.

20. JleiicTBHE MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

21. DnekTpoABHUTaTeNh TMOCTOSHHOTO TOKA.

22. VccnemoBaHuWeE SIBICHUS DJICKTPOMATHUTHOW WHITYKITUH.

23.  Omsbrtel Dapagest.

24. 3aBUCHUMOCTb HaIpaBJICHUS UHAYKIIHOHHOT'O TOKA OT YCIOBUH €ro BO3HUKHOBEHUSI.

25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuusie pabomot u onvimel.

1. OnbiThl MO HAOTIOJEHUIO STIEKTPU3AIUM T€T HHIAYKIIMEH U MPU COMTPUKOCHOBEHUH.
2.  HccnemoBanue NEHCTBUS IIEKTPUIECKOTO MOJIS HA TIPOBOJIHUKH U JTUDIICKTPUKHU.
3.  CoOopka u mpoBepKa pabOTHI JIEKTPUUECKON LTI MTOCTOSIHHOTO TOKa.



4.  HM3mepeHue U peryJvipoBaHUE CUJIbI TOKA.

5.  HM3mepenue u perynupoBaHHue HAIIPSHKEHUS.

6. MccrenoBaHue 3aBHCUMOCTH CHIIBI TOKA, WAYILETO 4Yepe3 Pe3UCTOp, OT CONMPOTHBICHUS
pe3ucTopa 1 HANPsKEHUS HAa PE3UCTOPE.

7. OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh AJIEKTPUUYECKOTO COPOTUBIICHUSI MPOBOIHUKA
OT €ro JUIMHBI, IJIOLIA1 NONEPEYHOI0 CEUEHUS U MaTepHuaa.

8.  IlpoBepka mpaBuja CIOXEHUS HANPSHKCHUN MPH TOCIEOBATEIILHOM COCIMHEHUH IBYX
PE3UCTOPOB.

9.  IIpoBepka mpaBuiia AJisi CUIJIBI TOKA MIPH MAPAIJICIBHOM COSIMHEHUH PE3UCTOPOB.

10. Ompenenenune pabOTHI ITEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTop.

11. OmnpeneneHue MOIIHOCTH IEKTPUUECKOTO TOKA, BBIJICISIEMOI Ha pe3UCTOpE.

12. HccrnenoBaHue 3aBUCMMOCTH CHJIBI TOKa, HAYILETO Yepe3 JaMIO4Ky, OT HalpsKeHHs Ha
HEH.

13. Omnpenenenne KII/] narpesatens.

14. HccnenoBaHue MarHUTHOTO B3aUMOJAEUCTBUS TIOCTOSSHHBIX MarHUTOB.

15. H3ydeHue MarHMTHOTO TIOJIsi TMOCTOSHHBIX MAarHUTOB NpPU HUX OOBEAUHEHUU U
pa3JieJIeHUN.

16. MHccnenoBanue NEHCTBHS IIEKTPHUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYLIKU C TOKOM U
MarHuTa OT CUJIbl TOKA U HAIPaBJICHUS TOKA B KaTYIIKE.

18. H3ydeHue AeiicTBUS MarHUTHOTO MOJIS HA MPOBOJIHUK C TOKOM.

19. KoucTtpynpoBanue u u3yueHue paboThl AIEKTPOIBUTATEIS.

20. WMswmepenwne KII/] anekTpoaBuraTeibHOM yCTaHOBKH.

21. OneITBl TO HCCIENOBAHUIO SBIICHUS AJIEKTPOMArHUTHOW WHIYKIIMHU: HCCIEAOBaHUE
M3MEHEHUH 3HAYEHUs U HallpaBJIEHUS NHIYKIMOHHOTO TOKa.

9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBrmkeHue. MarepuanbHass Touka. Cucrema orcu€ra. OTHOCHUTENIBHOCTD
MEXAHUYECKOTO  JABW)KEHHA. PaBHOMepHOe  mpsMoiuHEWHOe  ABukeHHe. HepaBHOMepHOe
npsiMOJIMHEHOe aABrkeHne. CpelHss 1 MTHOBEHHAsl CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHoyckopeHHOE mpsiMoiinHelHOe ABuxkeHue. CBoOomHoe maneHue. OIBITHI
lanunes.

PaBHOMepHOE nBHXKEeHHE TO OKpykHOocTH. Ilepuox u uvactora oOpamienus. JIunelHas u
yriaoBasi ckopocTu. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

[lepBeii 3axkoH HerotoHa. Bropoit 3akoH Herorona. Tperwit 3akoH Hprorona. IIpuHiun
CYNEPIO3ULNH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TPEHHs CKOJIbXEHUS, CHJIa TPEHUS TOKOS,
JpyTUE BUJBI TPEHUS.

Cuna TSKeCTH U 3aKOH BCEMHPHOTO TATOTEHHUA. Y CKOpeHHE CBOOOIHOTrO najeHus. [IBuxeHue
raneT Bokpyr Comnnua. [lepBas kocmuueckast ckopocTs. HeBecoMoCTh U meperpyskHu.

PaBHOBecue marepuanbHON TOUkH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOro Tena C
3aKpEIUIEHHON OChIO BpamieHuss. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. U3Menenue wumnynbca. MMmynbC cuiibl. 3aKOH COXpPaHEHUS HMMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanuueckasi paboTa ¥ MOIIHOCTh. PaboTa cuil TSHKeCTH, ynpyroctH, TpeHus. CBs3b SHEPTHH
u pabotel. [loTeHnManpHas SHEprus Teja, MOIHATOTO HaJ TMOBEPXHOCThIO 3eMid. [loTeHiumanbHas



SHeprus cxkarod npyxuHbl. KuHerndeckas sHeprus. TeopemMa O KHHETMYECKOW HSHEPrUU. 3aKOH
COXpaHEHHUSI MEXaHUYECKOU IHEPTUH.

Jemoncmpayuu.
1.  HaOGmroneHue MEXaHUYECKOTO JBIKCHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJI OTCYETA.
2. CpaBHeHHME myTed W TPACKTOPUH IBHKEHHUS OIHOTO M TOTO K€ TeJla OTHOCHTEIBHO

Pa3HBIX TEJI OTCYETA.

3.  V3mepeHHe CKOPOCTH M YCKOPEHUS IPSIMOIMHEHHOTO TBUKECHUSI.

4.  HccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOT'O JBU)KEHUS.

5. HabGumroneHue ABM>KEHUS Tela IO OKPYKHOCTH.

6. HalOmoneHne MexaHUYECKUX SIBJICHUH, MPOUCXOMANIMX B cucteMe oTcuéra «Temexkar
npu € paBHOMEPHOM U YCKOPEHHOM JIB)KEHUU OTHOCUTENIbHO KaOMHeTa (PU3HKH.

7. 3aBUCHMOCTb YCKOPEHHs Teljla OT MacChl Tella U JeHCTBYIOIEH Ha HEro CUIIBI.

8.  HaGumroneHue paBeHCTBa CUJI ITPU B3aUMOJICHCTBUHM TEJI.

9.  l3meHeHue Beca Tela MPH YCKOPECHHOM JIBUKCHUH.

10. Ilepemaua mmIrysibca MpU B3aUMOICHCTBUU TEI.

11. TIIpeobpa3zoBaHus SHEPTUU MPU B3aUMOICHCTBUU TeIl.

12. CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJIEHCTBUY.

13. CoxpaHeHHe UMITyJIbCa TPU A0COIIOTHO YIPYTOM B3aHMMO/ICHCTBHH.

14. HabmoneHne peakTUBHOTO JABHIKCHHS.

15. CoxpaHeHHe MeXaHUYECKOW SHEPIUu Ipu CBOOOIHOM MaJICHUH.

16. CoxpaHeHHe MEXaHMUYECKOW YHEPTUU MPH JIBUKEHUU TeJa O] IeHCTBUEM IPY>KUHBI.

Jlabopamopuvie pabomsl u onsimol.

1.  KoHcTpyupoBaHMe TpakTa JUIsi pa3roHa U JalbHEWIEro pPaBHOMEPHOTO JIBUKEHUS
IApUKA WM TEIEKKH.

2.  Ormpenenenue cpeaHed CKOPOCTH CKOJBbKEHHs Opycka WIM JBHXXEHHs IIapuKa II0
HAKJIOHHOM INIOCKOCTH.

3.  Ormpenenenne yCKOpeHHUsI Tela TPH PABHOYCKOPEHHOM JIBIDKEHHHM 110 HAKJIOHHOM
IJIOCKOCTH.

4.  HccnenoBaHue 3aBUCMMOCTH IyTH OT BPEMEHM MpPHU PABHOYCKOPEHHOM JIBHXXEHHU O€3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka rumoresbl: €ciii MpU PaBHOYCKOPEHHOM JABM)KEHHU 0€3 HayaJbHOM CKOpOCTH
IIyTU OTHOCSITCS KaK Psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHN OJJUHAKOBBI.

6. HccrenoBaHue 3aBHCUMOCTH CHIIBI TPEHHUSI CKOJBXEHUS OT CHJIBI HOPMAJIBbHOTO
JTaBJICHHUS.

7. Omnpenenenne ko3 ULIMEHTA TPEHUS CKOJIbKEHUSI.
8.  Ompenenenue KECTKOCTH NMPYKHUHBI.
9.  Ompenenenne paboOTHl CHIBI TPEHUS TPH PAaBHOMEPHOM [JBM)KEHUH Teja II0

TOPU30HTAILHOM MTOBEPXHOCTH.

10. Ormpenenenue pabOTBI CHJIBI YIPYTrOCTH TpPH TMOABEME Tpy3a C HCIOJIB30BaHUEM
HETOABMKHOTO U TOABHKHOTO OJIOKOB.

11. W3ydeHue 3aKOHA COXpaHEHHUs YHEPTUH.

Pa3nen 9. Mexannueckue Kos1e0aHUSI M BOJIHBI.

KonebarenpHoe paBuxeHue. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHWW: TIEPHOJ, YaCTOTa,
amIuTyaa. MaTeMaTH4ecKuil U IPYKUHHBIA MasTHUKH. [IpeBpalienue sHepruu npu KonedareabHOM
JBUKECHHH.



3aryxatomue koyiebaHus. BwiHyXkaeHHBbIe KoneOaHus. Pe3onanc. MexaHWYecKkue BOJIHBI.
CBolicTBa MexaHn4yeckux BOJH. IIpojonpHble M monepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTH €€
pacnpoctpaHeHusi. MexaHn4eCKHEe BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.
3ByK. I'poMKOCTb 3ByKa M BblcOoTa TOHA. OTpakeHue 3Byka. IHppa3Byk U yIbTpa3ByK.
Jemoncmpayuu.
Habnronenune xoneGaHuii TeJ MO 1EHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGntoneHune BbIHYXA€HHBIX KOJeOaHUM U pe30HaHca.
Pacnipoctpanenue npoJoibHbIX U IONEPEUHBIX BOJIH (Ha MOJEIN).
Habnronenne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKyCTHYECKUI PE30HAHC.

ok wpdE

Jlabopamopuusie pabomot u onvimel.

1.  Omnpenenenue 4acTOTHl U Mepro/ia KoueOaHUI MaTEMaTHYECKOTO MasiTHUKA.

2.  OmpenerneHre 4aCTOTHI U TIEpHUOAa KOJICOAaHUN TPY)KHHHOTO MasiTHUKA.

3.  HccrnemoBanme 3aBUCUMOCTH TepHOAA KOJCOAHWH TIOJBEIICHHOTO K HHUTH Tpy3a OT
JUIMHBI HUTH.

4.  HccnenoBaHue 3aBHCHMOCTH MepHofa KoyieOaHMl MPY)KMHHOTO MasTHHUKA OT MAaccChl

rpysa.
5.  IlpoBepka HE3aBUCUMOCTH IEepUOaa KOieOaHUil Tpy3a, MOABEIICHHOTO K HUTH, OT MAacChI

rpysa.

6.  OmeITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpHOa KOJIeOaHU MPYKUHHOTO MasTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

7.  W3mepeHue yckopeHHs CBOOOIHOIO MaJCHHUS.

Pa3nes 10. D1eKTpOMAarHuTHOE MOJIE M 3JICKTPOMATHHUTHbBIC BOJIHBI.

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHBIE BOJHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[IIkana 31eKTpOMarHUTHBIX BOJIH. VcIioIb30BaHNE JIEKTPOMArHUTHBIX BOJIH /111 COTOBOW CBSA3H.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

JHemoncmpayuu.

1.  CaoiicTBa 2IEKTPOMAarHUTHBIX BOJH.

2.  BonHOBEIE CBOICTBA CBETA.

Jlabopamopuvie pabomol u onvimol.

1.  HM3ydeHue cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOUIIBHOTO TenedoHa.

Pa3znea 11. CBeroBLIe IBJICHHUS.

JlyueBas wmoxenb cBera. HMcrounuku cBeta. [IpsimonnHelHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKkOH OTpaKEHUs CBETA.

IIpenomiienne cBera. 3akoH mpenomiieHus: cBera. [losHOe BHyTpeHHEe OTpa)X€HHE CBETa.
Hcnonp30BaHne MOJHOTO BHYTPEHHETO OTPAXKEHMSI B ONTUYECKUX CBETOBOJAX.

Jlunza. Xox nydedt B nmmn3e. OnTryeckas cuctema (oToanmapara, MUKPOCKONA M TEJIECKOTa.
I'ma3 kak ontuyeckas cucteMa. bIIM30pyKOCTh U JaTbHO30PKOCTb.

Paznoxenue Genoro cBera B crnekTp. OmbiTel HpioToHa. CloKeHHE CIEKTPalbHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.

1. TIpsamonuHelHOE pacpOCTPAHCHHUE CBETA.

2 OtpaxxeHue cBera.

3. Tlomydenue n300pakeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJax.

4 [Ipenomnenue cBera.



5 ONTHYECKHUI CBETOBO/I.

6 Xon ydeit B cobuparoreit TuH3e.

7.  Xon nydell B pacceuBaroLIeH JTUH3E.

8 [Tomyyenne n300paXkeHU C MOMOLIBIO JIMH3.

9 ITpunuun neiictus oroannapara, MUKpOCKOIA U TEJIECKOIIA.

10. Mopens rnasa.

11. PasnosxeHue 6e10ro cBeTa B CIEKTP.

12. TlosnyueHue 6enoro cBeTa IMpH CI0KEHUHU CBETA PAa3HBIX LIBETOB.

Jlabopamopuusie pabomot u onvimel.

1.  HccnenoBanue 3aBUCHUMOCTH YIJla OTPAXXEHUS CBETOBOTO Jy4a OT yIJia MaJeHusl.

2.  V3y4eHue XapaKTEpHCTUK U300pa’KeHHs IIPEIMETa B TNIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCHMMOCTH YIJIa MPEJIOMJICHHsS] CBETOBOTO Jiyya OT yIjla MaJeHUs Ha
IPaHUIIE «BO3TYX—CTEKIIO».

4.  TlonyuyeHue n300paxxeHUH ¢ MOMOULILIO COOMPAOILEH JIUH3BI.

5. Ompenenenne GOKyCHOrO pacCTOSIHUS U OITUYECKOH CHIIbI COOMpPAIOIIEH TUH3BI.

6.  OnbIThI 10 Pa3I0KEHUIO OEIIOr0 CBETA B CIEKTP.

7. OnbIThl 1O BOCHPHUATUIO IBETA IPEAMETOB IPU MX HAOIIOAEHUM 4Yepe3 LIBETOBbIE
(UIBTPBI.

Pa3nen 12. KBanToBble siBJIeHUS.

OmnswiTel Pesepdopna u minanerapHas monenb aroma. Moxens atroma bopa. Hcmyckanue u
norjouieHre ceera atoMoM. KBauThl. JInHelyaTbie CieKTpHI.

PanuoaktuBHOCTH. Anb(a, 6eTa- u ramma-uzinydenus. CtpoeHue atroMHoro sjpa. HykinonHas
MOJZIeNIb aTOMHOTO siapa. M3otonsl. PagnoaktuBHble npeBpamenusd. [lepuoa momypacnaga aTOMHBIX
a1ep.

SAnepHble peakuuu. 3aKOHBI COXPAHEHMs 3apsAN0BOTO M MAacCOBOTO YHMCEN. DHEPTUs CBS3U
aToMHbIX sanep. CBs3p Macchl U 3Hepruu. Peakuuu cuHTe3a u jaeneHus sjaep. VICTOUHMKHM 3Hepruu
CoJHia ¥ 3BE31.

Snepnas sHepreruka. JlelcTBUs paAMOAKTUBHBIX U3JyUYEHUH HA )KUBbIE OPraHU3MBI.

JHemoncmpayuu.

CrieKTphl U3JTy4€HUs U TOTJIOMICHHUS.

CrieKTphl pa3avyuHbIX T'a30B.

Cnektp Boznopoaa.

Habmtonenue TpexoB B kamepe BusbcoHa.

Pabota cuérurka MOHU3UPYIOMINUX U3TYUSHHH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.

Jlaﬁopamopnbw padomout u onvimol.

1.  HabmrojeHue CIUIONIHBIX U JIMHEHYATHIX CHEKTPOB U3JTyUEHHS.

2.  HccrnemoBanwe TpeKOB: HW3MEPEHHE SHEPTUM YaCTHIBI 10 TOPMO3HOMY TyTH (I10
dororpadusm).

3.  H3mepeHue paguoakTUBHOTO (hOHA.

IToBTOpPHTE/NIBLHO-000011IA0 NI MOLYTb.

[ToBTOpHUTENEHO-0000IIAOIINIT MOAY/IH TPEIHA3HAYEH IS CHUCTEMATHU3alMK M O000OIICHHS
MPEIMETHOTO COJAEPKAHUS U OMbITa JIEATEIbHOCTH, MPUOOPETEHHOTO NMPU H3YYEHUU BCEro Kypca
¢u3uKy, a Takke A7 MOArOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY IO (HU3UKE Ui
00yYaroImuxcsi, BBIOPABIINX 3TOT YUEOHBIH MpeaMeT.

ok wnE



[Ipu n3ydyeHnn TaHHOTO MOAYJIA PEaTU3yIOTCs U CUCTEMATU3UPYIOTCS BUABI JEATEILHOCTH, Ha
OCHOBE KOTOPBIX O0ECIEUMBACTCS JIOCTHIKEHHE NPEIMETHBIX M METAlpeJAMETHBIX IUIAaHUPYEMBIX
pe3yabTaToB 00ydeHus, (HOpMUpPYeTCs €CTeCTBEHHOHAy4Hass TIPaMOTHOCTh: OCBOEHHE HAy4YHBIX
METOJIOB UCCJICIOBAHMSI IBJICHUM MPUPOJIBI U TEXHUKHU, OBJIAJICHUE YMEHUSIMHU OOBSACHATH (pu3nueckue
ABJICHUSI, TPHUMEHSSI TOJy4YeHHbIE 3HAHMS, pellaTh 33Jadyd, B TOM 4YHCIE KayeCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[IpyHIMIMATBHO AESITENPHOCTHBIM XapaKTep NaHHOTO pas3felia pealnu3yercs 3a CuéT TOro, YyTo
oOyuaroluecs BBIMONHSIOT 331aHUs, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE MOJIyUYEHHBIX 3HAHHWI paclo3HaBaTh U HAYYHO OOBSACHATH (PU3UYECKHE SBICHUS B
OKpYKarolllel IPUPO/IE U IOBCETHEBHOM JKU3HY;

WCTOJb30BaTh HAyYHBIE METOJBI HCCIEeNOBaHUA (U3UUYECKUX SIBICHUH, B TOM YHUCIE JUIS
MPOBEPKHU THIIOTE3 U MOJTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAay4HbIE OCHOBBI HanOoJiee BAKHBIX JOCTHIKEHUH COBPEMEHHBIX TEXHOJOTHA,
HanpuMep, MPaKTUYECKOI0 HCIOJIb30BaHUS PA3JIMYHBIX HMCTOYHUKOB SHEPrMM Ha OCHOBE 3aKOHA
IPEBPALIEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3ydeHne GpU3MKKM Ha YpPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHUs HAMPABICHO HAa JOCTH)KCHHE
JIMYHOCTHBIX, METAIIPEJMETHBIX M IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

B pesynbrare u3ydenus Gu3MKu Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs y 00y4aromerocs
OynyT cOpMHUPOBAHBI CIIEAYIOLIHE JINYHOCTHBIC PE3YJILTAThI B YACTH:

. 1) naTPHOTHYECKOT0 BOCTIUTAHUS:

. - IPOSIBICHUWE MHTEpPECa K HCTOPUM M COBPEMEHHOMY COCTOSHMIO POCCHUHCKOU
¢u3nUecKoil HayKu;

. - [ICHHOCTHOE OTHOIIIEHUE K JOCTH)KCHUSM POCCUNUCKHUX yUEHBIX-(PU3ZHUKOB;

° 2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

. - TOTOBHOCTb K AaKTUBHOMY YyYacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYUMBIX H
OTHUYCCKHUX HpO6JIeM, CBA3aHHBIX C MPAKTUYCCKUM IIPUMCHCHUCM [[OCTI/I)KGHI/II;'I (1)I/I3I/IKI/I,

. - OCO3HaHHE BaKHOCTU MOPAIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

° 3) 3cTeTHYECKOr0 BOCIIUTAHMS:

. - BOCIIPUATHE CTETUYECKUX KauecTB (PU3MUECKOI HAyKH: €€ TapMOHUYHOTO TOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUIHOCTH;

° 4) HIEHHOCTH HAYYHOI'0 TO3HAHHUA:

. - OCO3HAHME IICHHOCTH (PU3MUECKON HAYKH KaK MOIHOTO HHCTPYMEHTA MMO3HAHMS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpHI;

. - pa3BUTHE HAYYHOM JHO003HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

. 5) popMupoBanus KyJbTYpPbl 310POBbS M IMOIUOHAIBLHOIO 0J1ArONOJYYHS:

. - OCO3HAHHUE IIEHHOCTH 0e30IacHOro o0pasa *KMU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM

MHpe, B&XXKHOCTH NpaBUJl 0€30MacHOrO MOBEAECHUS HA TPAaHCIOPTE, HA JOPOrax, ¢ AJIEKTPUUYECKUM U
TEIUIOBBIM 000PYAOBAaHUEM B JOMAIIIHUX YCIOBHUSX;

J - ¢(hOpMUPOBAHHOCTH HaBbIKA peQIIeKCUH, TPU3HAHNE CBOETO MpaBa Ha OIIMOKY M TaKOTO
e IpaBa y Jpyroro 4eioBeKa;

o 6) TpyaoBOro BOCIIUTAHUSA:

° - AKTHUBHOC Y4YaCTHC B pPCHICHHMU NPAKTUUCCKHUX 3aaad (B paMKax CEMbHU,
o0pa3oBaTeNbHONW OpraHM3alluu, TOpoJa, Kpas) TEXHOJOTMYECKON M COIMalbHON HaNpaBIEHHOCTH,
TpeOyIOIIMX B TOM YHCIIe U PUINYECKUX 3HAHMIA;

. - HHTEpeC K MPaKTHUYECKOMY U3YUYEHUIO podeccui, CBI3aHHbIX C (PU3UKOMH;
. 7) 3K00THYECKOr0 BOCTIMTAHUSA:
J - OpHEHTalus Ha NMpUMEHEHHE (U3MUECKUX 3HAHUM A pelleHus 3agad B 00JacTH

OKpY’Kalollled cpeabl, IJIaHUPOBAHUS TMOCTYNKOB M OLEHKH MX BO3MOXHBIX MOCIEICTBUM IS
OKpY>Kalolllel Cpebl;

. - OCO3HaHHeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX pereHus;
. 8) aganTannu K M3MEHAIOIMMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:
o - MOTPEOHOCTh BO B3aWMOJEWCTBUM TPU BBINOJIHEHWH MCCIEAOBaHUM M MPOEKTOB

(bu3NYECKON HAMIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JPYTHUX;

° - MIOBBIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPaKTHICCKYIO e TSIbHOCTD;

. - MOoTpeOHOCTh B ()OPMHUPOBAHWU HOBBIX 3HAHUH, B TOM 4ucje (GOPMYIUPOBATH HJICH,
IIOHATHSA, TUIIOTC3bI O (1)I/ISI/I‘I€CKI/IX O6’beKTaX U ABJICHUSX,

) - 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,



. - IUTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUHN HOBBIX (PU3NUECKUX 3HAHUIA;

. - CTpeMJICHHE aHAJIM3UPOBAaTh M BBIABIATH B3aMMOCBSI3M IPHPOJBI, OOIIECTBA U
9KOHOMHKH, B TOM YHCJIE C MUCII0JIb30BaHUEM (U3NUYECKUX 3HAHUM;

. - OLEHKAa CBOMUX JACUCTBUH C Y4ETOM BIIMAHMS HA OKPYKAIOIIYIO Cpely, BO3MOMKHBIX
1J100aJIbHBIX MOCIEICTBUH.

METAIIPEJIMETHBIE PE3YJIbTATHBI

B pesynbrare ocBOCHHS IPOTpaMMBI 10 (PHU3HKE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs y
oOyuarorierocst  OyayT  chOpPMHUPOBaHbI ~ MeTampeAMeTHbIe  Pe3yJabTaThl,  BKIIOYAOIIHE
NI03HABAaTE/IbHbIC YHUBEPCAIbHBIC yIeOHbIC JCHCTBUS, KOMMYHHUKATHBHBIC YHHUBEpPCAIbHbIC yIeOHbBIC
JIMCTBUS, pETYIATUBHBIC YHUBEPCAIbHBIE yueOHbIEC ACHCTBUS.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBUS

Ba3oBble jJornyeckue aeiicTBuM:

. BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

. YCTAHABJIMBATh CYUIECTBEHHBIN MPU3HAK KJIACCU(PUKALIMN, OCHOBaHMS JJIs1 00001IEeHUs U
CpaBHEHUS;

. BBISIBJISITH 3AKOHOMEPHOCTH U IPOTUBOPEUYMS] B pacCMaTpUBAEMbIX (pakTaxX, JAaHHBIX U

HaOJII0ICHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;

J BBISIBIISIT TIPUYMHHO-CIICJICTBEHHBIE CBS3M NpPU HM3YyYCHUU (PHU3MUECKUX SBICHUH U
IPOILIECCOB, J€JIaTh BBIBOABI C MCIIOJb30BAaHUEM JEIYKTHBHBIX U HHAYKTHUBHBIX YMO3AKIIIOUEHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITHYHH,

o CaMOCTOSITENILHO BBIOMPATh croco0 pelieHus yueOHOH (U3MuecKoil 3a1aun (CpaBHEHHE
HECKOJIbKMX BapHaHTOB peIIeHHs, BbIOOp Hawmbosiee IMOAXOIAMIET0 C YYETOM CaMOCTOSITEIHHO
BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue 1eHCTBHA:

J MCTIOJIH30BATh BOMPOCHI KaK UCCIIEAOBATENILCKUN HHCTPYMEHT TIO3HAHUS;

J MPOBOJIUTH TI0 CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY ONBIT, HECIOXKHBIN (PU3NIECKUI
IKCIEPUMEHT, HEOOIIBIIIOE NCCIIe0OBaHNE (PU3HMUECKOTO SBICHUS;

J OLIEHUBATh HA NPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIHMIO, TOJYYCHHYIO B XOJe
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

J CaMOCTOSITENTFHO (hOpMyITMpOBaTH 0OOOIIEHHS M BHIBOJIBI 110 PE3YJIbTaTaM MPOBEIEHHOTO
HaOJII0IeHNs, OMBITA, UCCIIEOBAHMS;

o MIPOTHO3UPOBATh BO3MOXKHOE NallbHEHIIee pa3BUTHE (DU3NYECKHX TPOIECCOB, a TAaKKe
BBIJIBUTATH TPEATIOIOKEHHS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ undopmanmeii:

J NPUMEHATh Pa3IMUHBIE METOABI, MHCTPYMEHTHI M 3alpochl IpU MOUCKE U OTOOpe
uH(pOpMallMU WIK JaHHBIX ¢ YY4ETOM MpeIoKEeHHONW yueOHO! (r3nueckoil 3a1auu;

J aHAJM3UPOBaTh, CHUCTEMATU3MPOBATH M WHTEPHPETHPOBATH MHPOPMALMUIO PA3THUHBIX
BUIOB M (POPM TIPEICTABICHHUS;

J CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAlbHYIO (OpMY TMpencTaBIeHUs HHPOPMALUU |
WITIOCTPUPOBATh pEIIacMble 3a/1adll HECJIOKHBIMH CXEMaMH, TuarpaMMaMH, HHOH rpadukoil m mx
KOMOUHAIHSIMHU.

KomMMyHHUKaTHBHBbIe YHHBepcalbHble y4eOHbIe qelicTBHA:



J B X0l OOCYXIEHHs Y4eOHOro MaTepuaia, pe3yJbTaToOB JIa0OpaTOpHBIX pPaboOT u
IPOEKTOB 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXK/IaeMOi TeMbl M BHICKa3bIBaTh UIEH, HAIICICHHBIC Ha
peleHue 3aJaul U MoAJep KaHue OJ1aroxKenaTeIbHOCTH OOIIEHHS;

J COMOCTABJIATh CBOM CYXICHHMS C CYXKICHUSMU JIPYrUX YYaCTHHKOB JHAJIOTa,
0OHapyYXMBATh Pa3IUUYME U CXOACTBO MMO3UIIMI;

J BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX;

J nyOJIMYHO  MPEJCTaBISATh  Pe3yJabTaThl  BBINOJIHEHHOTO  (DU3MYECKOro  OMbITa

(3KCIIEpUMEHTA, UCCIIEIOBAHMSL, IPOEKTA);

o IIOHMMAaTh U MCII0JIb30BaTh IPEUMYIIECTBA KOMAaHIHON U MHIUBUAYaJIbHONU paObOThI MpU
pelIeHNH KOHKPETHOW (PU3NYECKOM MPOOIIEMBI;

o IPUHUMATh 1IeJIM COBMECTHOH JESTelIbHOCTH, OpPraHMU30BBIBATH JeHcTBUA MO €&
JOCTIDKEHUIO: PaCIpeNeNsiTh POJH, OOCYXKIATh MPOIECCHl W Pe3yNbTaThl COBMECTHOW pPalOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

J BBIIIOJHATh CBOIO 4acThb pPa0OOTHI, JOCTUIas KAadeCTBEHHOI'O pe3yJibTaTa IO CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBHS C APYTUMHU WICHAMU KOMAH/[IbI;

J OLICHHMBATh KAYECTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO KPUTEPHUSIM, CAMOCTOSATEIBHO
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHHBepcalbHbIe y4eOHbIe AeiicTBUSA

Camoopranu3anus:

J BBISIBJIATH ITPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOUIMX Ul PELICHUs
(du3nyeCKUX 3HAHMIA;

o OPUEHTUPOBATbCSI B PA3IMUYHBIX MOAXOJAX IPHUHATUS pEUeHUH (MHIUBUAYaJIbHOE,
NPUHSITHE PELIEHUS B TPYIIE, IPUHATUE PELICHUH IPYyIIon);

J CaMOCTOSITEJIbHO COCTaBJISITh AITOPUTM pelleHus (QU3MYECKOW 3aJauyd WM IJIaHa
UCCJIEJIOBaHMS C Y4ETOM HMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUpPOBATH
npejJiaraeMble BapuaHThl peIleHHi;

. JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJLJIEKT:

° AaBaTb aJICKBATHYIO OICHKY CUTyalluu W IpCjiaraTh IjiaH e U3MCHCHUA,

o 0O0BSICHITH MPUYUHBI JOCTUXKCHUA (HGI[OCTI/I)KGHI/HI) PE3YJIBTATOB ACATCIBHOCTU, OaBaTbh

OLIEHKY ITPHOOPETEHHOMY OIIBITY;

o BHOCUTbH KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCII€ B XOJ BBIIOJHEHUS (PU3MUYECKOTrO
UCCIICIOBAaHUS WJIM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHHUBIIMXCS CHTYyallUH,
YCTAHOBJICHHBIX OIIMOOK, BOZHUKIINX TPYJHOCTEH;

. OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LN U YCIOBHSIM;

o CTaBUTb ce0sl HA MECTO JPYroro 4ejaoBeKa B XOJAE CIOpa MM AUCKYCCHM HAa HAYYHYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHUKY APYTOro;

J NpU3HABAaTh CBOE MpaBO Ha OIMMOKY NpU pEUIeHWH (U3UYECKUX 3aJad WId B
YTBEP)KICHHUSX HAa HAyYHbIE TEMBI M TAKOE e MPaBo JAPYroro.

NPEAMETHBIE PE3YJIbTATBI

K konny oOyueHuss B 7 KJjacce NIpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHHU:

o UCIOJb30BaTh MOHATHA: (U3NYECKMEe M XUMHMYECKHE SIBJICHUsA, HaOJIOJEHuE,
HKCIIEPUMEHT, MOJIeNb, THIOTE3a, €IAWHHUIBI (PU3NYECKUX BEIMYUH, aTOM, MOJIEKYJa, arperaTHble
COCTOSIHUSL BelecTBa (TBEPIOE, JKUAKOE, ra3000pa3HOe), MEXaHHUECKOe JIBHKEHHE (PaBHOMEPHOE,



HEpaBHOMEPHOE, MPSIMOJMHEHHOE), TPACKTOPHSs, paBHOJEHCTBYOIIas cwia, aegopmanus (ympyras,
IUTACTHYECKAs ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

J pasnuuath siBneHus (auddys3us, TEIIOBOE ABUKEHHE YACTHUIl BELIECTBA, PABHOMEPHOE
JABWIKCHUC, HCPABHOMCPHOC JIBUKCHHUC, MHCPLUA, B3aHMOHeﬁCTBH€ TCJI, paBHOBCCUC TBépI[BIX TCJI C
3aKpeIIEHHONW OChbIO BpallleHUus, Nepeaavya JaBiIeHUS TBEPIBIMHU TeJIaMH, >KUIKOCTSIMH M Ta3aMu,
atMoc(epHOe AaBlieHUE, IJIaBaHUE TeJ, MPEBpAlleHUs MEXaHWYECKOM IHEpPruH) MO OMUCAHUIO0 HX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, ICMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE SIBIICHUE;

J pacrno3HaBaTh MPOSIBIEHUE H3YyYEHHBIX (U3UYECKUX SBICHUN B OKPYXKAIOLIEM MHpE, B
TOM uncie (U3NYECKHUEe SIBICHUS B NPUPOAE: NPUMEPHI JBMKEHUS C PA3IMYHBIMU CKOPOCTSIMHU B
KUBOU M HEXHMBOH MPHUPOJIE, NEHCTBUE CUIIBI TPEHHSI B MIPUPOJIC U TEXHHKE, BIMSIHUE aTMOC(EepHOro
JABJICHUS] HA KUBOM OpraHusM, IJIaBaHHE PbIO, pblYard B TeJIe 4YeJIOBEKa, MPH ATOM MEePEeBOAUTH
MPAKTUYECKYIO 33/7auyy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PUIUUECKHUX
SIBIICHHUI;

. OINKCHIBATh M3yYEHHBIE CBOMCTBA TeN W (U3MUYECKUE SIBICHUS, UCIONB3YS (PU3UUYECKUE
BEIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BpPEMS, MyTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHJIa
VIIPYTOCTH, CHJIa TSDKECTH, BEC Tella, CHIa TPEHUs, AaBiieHue (TBEPIOrO Tema, JKUIAKOCTH, Tas3a),
BBITAJIKUBAIOIIAs CUJIA, MEXaHUUYEeCKasi paboTa, MOIHOCTD, IJIEYO CHJIbI, MOMEHT CUJIbI, KO3 duiireHT
MOJIE3HOTO JCHCTBUS MEXaHU3MOB, KWHETHYECKas M MOTEHLMaJIbHAas DSHEPrus), NpU OMHCAHUU
IMPaBUJIbBHO TPAKTOBATb (1)I/I3I/I‘-I€CKI/H>'I CMBICJI HUCIIOJIB3YCMBIX BCJIWYHH, HUX o0o3HaueHus u CANHUIIBI
(1)I/I3I/I‘IGCKI/IX BCJIMYHMH, HaXOJUTb (1)OpMy.HI)I, CBA3BIBAIOIIMC JAHHYIO (1)I/I3I/I‘-IGCKYIO BCJIIMYUHY C
JIPYTMMH BETUYMHAMU, CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIHYMH;

o XapaKTCPU30BaTh CBOMCTBA TECII, (1)I/I3I/I‘~ICCKI/I€ SABJICHUA U MPOUECChI, UCIIOJB3Yyd IMpaBHJia
CIoXeHHs] cui (BOOJb OJHOW TpsiMoi), 3akoH ['yka, 3axoH Ilackans, 3akoH Apxumena, MPaBUIIO
paBHOBecusi pblyara (0OJoka), «30JI0TO€ TMPaBUIIO» MEXaHWKH, 3aKOH COXPAaHEHHUS MEXaHUYECKOU
SHEpPruM, MPU 3TOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA U 3alHMCHIBATh €r0 MAaTeMaTHYECKOe
BBIpAKECHUE,

o 0O0BSICHITH (1)H31/I‘IGCKI/IC SABJICHUS, TPOUCCCHI U CBOHCTBA TCJI, B TOM YHCJIC U B KOHTCKCTEC
CUTyalluii TMPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABISATh NPUUYUHHO-CIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 1—2 JIOTUYECKUX IIAroB ¢ OMOPOod Ha 1—-2 M3y4eHHBIX CBOMCTBA (PU3UYECKUX
ABJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

o pemiate pacuy€THble 3a7aud B 1—2 [EHCTBUS, HCIMONB3Yysd 3aKOHBI H (OPMYIIBI,
CBS3BIBAIOIIINC (1)I/ISI/II-IGCKI/I€ BCJIMYMHBI: HAa OCHOBC aHalIM3a YCJIOBHA 3aJadd 3allMCbIBATH KPATKOC
yCIIOBUE, TOACTaBIATh (U3MUECKHE BEIMYMHBI B (OpPMYJIbl U MPOBOJAUTH PACUYETHI, HAXOAUTH
CIIPaBOYHBIE JIaHHBIC, HEOOXOMMBIE IS PEIICHUs 3a7ad, OLlEHHWBATh PEATHMCTUYHOCTh MOTyYEeHHOU
bu3NYECKON BETUYNHBL;

o pacmo3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIN (PUINIECKUX METOJIOB,
B ONHCAaHWW WCCIEAOBAHUS BBIICTSATH TMPOBEPSIEMOE MPEANOIOKEeHHe (THIOTE3y), pa3iuyaTrh U
HHTEPIIPETUPOBATDH HOJ'Iy‘-IGHHBIfI pE3yiabTaT, HAXOAUTH omrnOKH B X0J€ OIIbITa, A€J1aTh BBIBOABI 11O €TI0
pe3yabTaram;

. MIPOBOAUTH OMBITHI 1O HAOJIONEHUIO (U3NYECKUX SBICHUNA WM (PU3NUYECKHX CBOWCTB
Ten: (GopMyIHpOBaTH IMPOBEpPSEMbIC MPEANONIOKCHHS, COOMpPaTh YCTAHOBKY W3 TMPEIONKCHHOTO
000py/I0BaHus1, 3aMMCHIBATH XOJI OMBITA U (DOPMYITHPOBATH BHIBOIBL;

. BBITIOJIHATH MpPsIMblE U3MEPEHUs] PAcCTOSHUSA, BPEMEHH, Macchl Tena, 00bEMa, CUJIBI U
TCMIICPATYpPbl C HCIIOJIb30BAHUCM AHAJIOTOBLIX U LII/I(prBI:IX HpI/I60pOB, 3aIlluChIBaTh ITOKAa3aHUA
pUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHHUI;



. MPOBOJIUTH MCCJIEIOBAHUE 3aBUCHMOCTH OJHOW (DPM3MYECKON BEIMYMHBI OT JPYroil c
UCIOJIb30BAaHUEM MPSAMBIX H3MEPEHHUHl (3aBUCHUMOCTH IIyTH PABHOMEPHO JBMXKYIIEroCs Tejla OT
BPEMCHH JBW)KCHHS Tella, CUJIBl TPEHUS CKONBXKCHHsS OT Beca Tela, KadecTBa 0oOpaboTKu
IOBEPXHOCTEH TEJI W HE3aBUCHMOCTH CHJIbl TPEHMsI OT IUIOIIAJU CONPUKOCHOBEHUS TE€J, CHJIbI
YIPYroCTH OT YAJMHEHUS NPY>KUHBI, BHITAIKUBAIOLIEH CHIIBI OT 00bEMa MOrpyKEHHOW 4acTH Tela U
OT IUIOTHOCTH >HJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT IJIyOHWHBI, Ha KOTOPYIO
HOTPY)KEHO TEJO, YCIOBUH IJIaBaHUs TeJ, YCIOBUN paBHOBECHS pbplyara M OJIOKOB), y4aCTBOBAaTh B
IUIAHUPOBAHUM Y4EOHOTO HCCIEIOBaHMSA, COOMpPATh YCTAaHOBKY W BBINOJHATH W3MEPEHUs, CIEHys
IPEUI0KEHHOMY IUIaHy, (PUKCHPOBATh PE3yIbTAThI TOJyUYCHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B
BUJIE IIPEUIOKEHHBIX TAOIMI U TpadUKOB, A€IaTh BBIBOABI [10 pe3yJbTaTaM HCCIEI0BaHUS;

o IIPOBOJIUTh KOCBEHHBIE M3MEpeHHsl (U3MUECKUX BeIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTH U TBEPAOIrO TEJla, CUJA TPEHUS CKOJIbKEHMS, JaBICHHE BO3/yXa, BbITAJIKMBAIOLIAs CHIIA,
JeMCTBYIOIIAs Ha MOTPY)KEHHOE B KUAKOCTH TENO, KOI(D(UIMEHT MOJE3HOTO ACUCTBHUS MPOCTBIX
MEXAaHU3MOB), CIeAys NPEIIOKEHHOW HWHCTPYKIUU: TPU BBIIOJHEHUU H3MEPEHUN CcoOUpaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIITh 3HAYEHUE MCKOMON BEJIMYNHBI,

. coOmrofaTh MpaBMIa TEXHUKM O€30macHOCTH Ipu  pabore ¢ 1a0OpaTOpPHBIM
000pyZI0BaHUEM;
. yKa3blBaTh IMPUHLUIIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,

TEPMOMETp, AMHAMOMETP, COOOLIAIOIIUECS COCYAbI, 0apOMETp, pbluar, MOJBUKHBIN U HEIOABHKHBIN
0JI0K, HAKJIOHHAs TUIOCKOCTb;

J XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS N3YUYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOHCTB
C OIOpPOI HAa UX OMHUCaHMs (B TOM YHCIIE: MOAUIMITHUKYU, YCTPOHCTBO BOJONPOBOA, THAPABINYECKHUNA
npecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOHl HACOC, ApEOMETpP), HCIOJIb3ys 3HAHMS O CBOICTBax
¢u3nuecKkux sABIECHUNA U He0OXO0MMble (PU3UYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

. NPUBOJUTL TpUMEpPbl (HAXOAUTh HUHGPOPMALMIO O MpPUMEPax) MPAKTHYECKOrO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B MOBCEAHEBHOM XHM3HM Ui oOecredeHus: 0e30IMacHOCTU MpHU
oOpamieHun ¢ npuOopamMu M TEXHHUYECKUMH YCTPOMCTBaMH, COXpAaHEHMs 370POBbS U COOIIOAECHUS
HOPM KOJIOTUYECKOTO MOBEACHMSI B OKpY’KalolLIeil cpee;

o OCYILLIECTBIATH OTOOP MCTOYHMKOB HHGpopMmanuu B IHTepHETe B COOTBETCTBUU C
3a/laHHBIM MTOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUI U MyTEM CPaBHEHMS Pa3IMUYHBIX
UCTOYHUKOB BBIIEIATh HH(OPMAILINIO, KOTOpas SBISIETCS IPOTUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

J WCIOJIb30BaTh MPU BBHIMOJIHEHUN Y4YeOHBIX 3aJaHUIl HAy4YHO-TIOMYJSPHYIO JUTEpaTypy
(Gu3uUecKoro cojepkaHus, CIpaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BiageTs mpuémamu
KOHCIIEKTUPOBaHUS TEKCTA, MpeoOpa3oBaHusi HHPOPMALIUK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

. co3JlaBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOILIEHUS Ha OCHOBE 2—3
UCTOYHUKOB HHGoOpManuu (U3NYECKOT0 COAEpX aHUs, B TOM 4HCIE MHYyOJIWYHO JeNaTh KpaTKue
COOOILIEHNUs O pe3ysbTaTax MPOEKTOB WM y4eOHBIX HCCIET0BaHUM, IPU ITOM I'PaMOTHO UCIOJIb30BaTh
U3y4YeHHBII MOHATUHHBIN anmnapar Kypca (U3MKH, COPOBOKAATh BHICTYIIJICHUE MTPE3EHTAINEH;

J IIPU BBIMOJIHEHUH Y4YEOHBIX MPOEKTOB M HCCIEIOBAHMNA pacHpenensTh OOS3aHHOCTH B
IpyHIe B COOTBETCTBHM C IIOCTABJIEHHBIMM 3a/ladyaMH, CIEAWTH 3a BBIIOJIHEHHWEM IUIaHA JEHCTBHI,
a/IeKBaTHO OLIEHMBATh COOCTBEHHBII BKJIA B IEATEILHOCTh TPYIIIBI, BEICTPAUBATh KOMMYHUKATUBHOE
B3aUMO/ICIICTBHE, YUUTBIBAs MHEHUE OKPYKAIOIINX.

K koHnmy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHHU:



J HCIOJIb30BaTh MOHATHS: Macca U pa3MeEpbl MOJEKYJ, TEIJIOBOE IABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEILECTBA, KPUCTANIMYECKUE M aMOp(HBIE Teja, HACBIIEHHBIH U
HEHACBILIECHHBIN Map, BJIAXHOCTh BO3AYyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPTuUs, TEIJIOBOM JBUIaTElb,
AJIEMEHTApHBIN 3JEKTPUUECKUN 3apsil, DJIEKTPUYECKOE II0J€, IPOBOJHUKUA M  JUAIEKTPUKH,
IIOCTOSIHHBIN IEKTPUYECKUI TOK, MATHUTHOE I10JIE;

J pasznuuath sBJIEHUS (TEIJIOBOE pACIIMPEHHE U C)KaTHhe, TEIUIoNepeaayda, TEIUIOBOE
paBHOBECHE, CMAauMBaHHE, KaNWUIIPDHBIE SBJICHUA, MWCIAPEHUE, KOHACHCALUA, IUIABICHHUE,
KpUcTalu3anus (OTBEpleBaHME), KHUIIEHUE, Terjonepenaya (TeIIONpOBOJHOCTb, KOHBEKIIMS,
U3ITyYEHUE), SJIEKTPU3ALMS TEJl, B3aUMOJCHCTBUE 3aps 0B, IEHCTBUS ANIEKTPUIECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHICTBUE MAarHUTOB, JEHCTBHE MAarHUTHOIO IIOJII HAa IPOBOJHUK C TOKOM,
JIEKTPOMArHuTHasE MHAYKLUS) 10 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

. pacrio3HaBaTh IPOSBICHUE HM3YYEHHBIX (PU3MYECKHX SIBICHUH B OKpYXarollleM MHUpE, B
TOM 4Mcie (pu3nyecKue SBJICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSHDKEHUE U KAIlWIIISIPHBIE SIBJICHUS B
IpUposie, KpPUCTAJUIBI B Hpupoje, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BL,
oOpa3oBaHWe pOCBHI, TyMaHa, WHEs, CHEra, JJIEKTPUYECKHE SBJICHUS B aTtMochepe, dIEKTPUYECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE T10J1€ 3eMJIH, Apeid MoI0CcoB, pojib MAarHUTHOTO OIS A7 )KU3HU Ha
3emie, MOJIIPHOE CHSIHME, NPU 3TOM IMEPEBOJUTH MPAKTHUUYECKYIO 3a7ayy B y4deOHYI0, BBIIEIATh
CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

. OIMCHIBaTh M3YYEHHBbIE CBOWCTBA TNl U (PU3MUECKUE SBICHMSA, MCIIONB3Ys (husnueckue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI 3HEpIHs, KOJMWYECTBO TEIUIOTHI, YJEJIbHAs TEIJIOEMKOCTh
BEIIECTBA, y/AeJIbHAs TEIUIOTa IJIABJIEHMS, yAeJIbHas TEeIUIoTa MapooOpa3oBaHus, ylelbHasl TEIioTa
CrOpaHHusl TOIUIMBA, KOA(PQUIMEHT MOJE3HOro JEeHCTBUS TEMJIOBOM MAIIMHBI, OTHOCHUTENIbHAS
BJIQ)KHOCTb BO3]lyXa, JIEKTPUUECKUN 3apsJl, CUjla TOKA, MIEKTPUUECKOE HAIIPSDKEHNE, CONIPOTHUBIICHHE
IPOBOJHMKA, YJEIIbHOE CONPOTHUBIIEHUE BELIECTBA, pab0Ta U MOILHOCTH 3JIEKTPUYECKOr0 TOKA), MpU
ONMCAHUU TMPABUIBHO TPAKTOBAaTh (PU3MYECKUII CMBICI HCIOJIB3YEMbIX BEJIMYMH, OOO3HAYEHUS U
€IMHUIBI (PU3NYECKUX BEIUYHH, HAXOAUTh (DOPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUUHY
C JIpYTMMH BEJIMYMHAMU, CTPOUTDH I'paMKU U3YUEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEIUYUH;

o XapaKTepu3oBaTb CBOWCTBA TeJ, (PU3MUECKUE SBICHHUS M MPOLECCHl, HCIOJIb3YS
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KUHETUUECKONH TEOpUU CTPOEHUS BEILIECTBAa, MPUHLHUII
CYTEPIIO3UITNH TI0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS 3aps/a, 3akoH OMa Jyisi yuacTka
nenyu, 3akoH JDxoyms—JIeHna, 3akOH COXpaHEHHs DOHEPruM, IpH OTOM J1aBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3AIIMCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHHE;

. OOBSICHATH (PU3NUECKHE MPOLIECCHl U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYaIHii
IIPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BBIABIATh INPUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
00BsicHEHHE U3 1—2 JTOTMYECKHX 1IaroB ¢ onopoil Ha 1—2 U3yyeHHBIX CBOMCTBA (PM3HUECKUX SBICHUM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemiate pacu€THble 3a7aud B 2—3 JE€HCTBUS, WCIONB3Yysd 3aKOHBI U (OPMYIIbI,
CBsI3bIBAIOIIME (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAlM3a YCJOBHS 3a/lad 3alMChIBaTh KPaTKOE
yCIIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX IS PELICHUs 3a/lauyd, BHIOMpaTh 3aKOHBI U (HOPMYIIBI,
HeoOXonuMBble sl e€ pelIeHHs, NPOBOJUTH pacd€Tbl M CPaBHUBATh IOJYYEHHOE 3HAUYEHUE
bu3nyecKoil BETNYNHBI C U3BECTHBIMU JAHHBIMU;

J pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIN (PU3UYECKUX METOJIOB,
UCIIONB3Ysl OINUCAaHUE HCCICNOBAaHUSA, BBIICIATH IIPOBEPSEMOE IPEIIOJIOKEHHE, OLICHUBATH
IIPABWJIBHOCTB IOPSIIKA IPOBEIEHUS UCCIICJOBAHMNS, EJIaTh BBIBOIBI,



. MIPOBOJIUTH OMBITHI IO HAOIIOJCHUIO (PU3MUECKUX SBJICHUN WIN (PU3NYECKUX CBOUCTB TEJ
(KanuJUIpHbBIE SIBJICHMSI, 3aBUCUMOCTh JIaBJICHUS BO3/yXa OT €ro o0béma, TeMmrepaTypbl, CKOPOCTH
npoluecca OCTBIBAaHHS W HarpeBaHMsl IPU M3JIyYEHUU OT IBETa H3JIydaroledl (IIOrJIolarouieil)
IIOBEPXHOCTU, CKOPOCTh HUCIIAPEHUs BOABI OT TEMIIEPATYPHI KUJIKOCTU M IIOIAAU €€ IOBEPXHOCTH,
JNIEKTpU3alMsl T M B3aUMOJCHUCTBHE DJIEKTPUYECKUX 3apsAfOB, B3aUMOJEHCTBUE ITOCTOSHHBIX
MarHuTOB, BU3yaJIU3allls MarHUTHBIX ITOJIEW ITOCTOSIHHBIX MAarHUTOB, IEHMCTBUS MarHUTHOTO IOJISI Ha
IIPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOABUIATENS IOCTOSHHOTO TOKA):
dopMynHupoBaTh TpOBEpSEMBIC IMPEANOJIOKEHHUS, COOMpPAaTh YCTAHOBKY M3 IPEAJIOKESHHOTO
000pyI0BaHUs, OIMCHIBATh X0/ OIBbITA ¥ (YOPMYIUPOBATH BHIBO/bI;

J BBIIOJIHATL IPSAMbBIE M3MEPEHUS TEMIEPATYPbl, OTHOCHUTEIBHOM BIIAXKHOCTH BO3/1YyXa,
CHJIBl TOKa, HANpPsIKEHWs C HUCIOJIb30BAaHUEM AaHAJOrOBBIX NPUOOPOB M JATUUKOB (PU3MUYECKUX
BEJIMYMH, CPABHUBATh PE3YyJIbTAaThl U3MEPEHUH C yUETOM 331aHHON aOCOJIFOTHON MOTPELIHOCTH;

. IIPOBOJIUTH HCCIIEJJOBAHUE 3aBHCHMOCTH OJHOM (PU3UYECKOM BEIMUYMHBI OT JAPYrol C
UCIIOJIb30BAaHUEM IMPSIMBIX H3MEpEHUll (3aBUCUMOCTb CONPOTHUBICHHUS NPOBOJHHMKA OT €ro JJIUHBI,
IUIOMIAY ITOIIEPEYHOI0 CEYEHUS U YIEJIBHOIO CONPOTUBIICHUS BEIIECTBA IPOBOJHUKA, CHJIbI TOKa,
UIYILIEro 4epe3 IPOBOJHUK, OT HAIPSDKEHWS HAa NMPOBOJHMKE, MCCIIEIOBAHUE ITOCIIEIOBATEIBHOTO U
[apajjIeIbHOTO COEIUHEHUH HPOBOJHHMKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOMPATh YCTAaHOBKY M
BBINOJIHATh M3MEPEHMs, Cleays MpeIoKEHHOMY IIaHy, (PUKCHpPOBaTh pe3yJbTaTbl IOJYy4YECHHOMH
3aBUCHUMOCTH B BUJI€ TaOJIUL U TpaUKOB, A€IaTh BHIBOJABI 10 PE3ybTaTaM UCCIIEI0BAHUS;

. IIPOBOJIUTh KOCBEHHBbIE M3MEpEHMsI (U3UYECKUX BEJIWYMH (yIeJIbHAs TEIUIOEMKOCTb
BEIIIECTBA, CONMPOTUBIICHUE NMPOBOAHUKA, pabOTa W MOIIHOCTH AJIEKTPHYECKOTO TOKA): IUIAHHUPOBATH
U3MEpeHHs, coOupaTh AKCIEPUMEHTAJIbHYIO YCTAHOBKY, CJEIysl MPENJIOKEHHOM HWHCTPYKUUHU, U
BBIYKCIIATH 3HAYCHUE BEIUYMHBI,

J coOnofaTh NpaBWja TEXHUKH Oe30macHOCTH IMpu  paboTe ¢ J1abOpaTOpHBIM
o0opynoBaHueM;
J XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS N3YUYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOHCTB

C ONOpOH Ha UX ONMHUCAHMS (B TOM YHCIE: CUCTEMa OTOILICHHs JOMOB, TMTPOMETp, NapoBasi TypOMHa,
aMIepMeTp, BOJBTMETpP, CUETUYHUK JJIEKTPUYECKOM HHEPrUM, DJIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeJIbHbIE 3JIEKTPONPHUOOpPHl (IPUMEPHI), INEKTPUUYECKUE MPEAOXPAHUTENH, DJIEKTPOMArHMT,
3JIEKTPOJIBUTATENIb MOCTOSIHHOTO TOKA), MCIOJb3ys 3HAaHMS O CBOWCTBaX (PU3MUYECKHX SIBICHUH U
HEo0XoiuMble PU3NYECKHE 3aKOHOMEPHOCTH;

. pacrio3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEpHUTENbHbIE MPHOOPHI MO
CXeMaM M CXEMaTHYHbIM PHCYHKaM (KHMJIKOCTHBIM TEPMOMETp, TEPMOC, MCUXPOMETpP, TUTPOMETD,
JIBUTATEb BHYTPEHHEr0 CrOpaHus, 3JIEKTPOCKOI, PEOCTAT), COCTABIIATH CXEMBI SJIEKTPUUECKUX ILIeTen
C MOCJIEZI0BATENbHBIM U NAapAJUIEIbHBIM COETUHEHUEM DJIEMEHTOB, pa3iindas yCIOBHbIE 0003HAUYEHUs
JJIEMEHTOB JIEKTPUYECKUX LENEH;

. MPUBOJUTL TNpUMEpPbl (HAXOAUTh HWHGOPMALMIO O TNpUMepax) MPaKTUYECKOTo
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B MOBCEAHEBHOM XHU3HM Ui oOecredeHus 0e30IacHOCTU MpHU
oOpailleHun ¢ npubopamMu M TEXHUYECKHMMH YCTPOWCTBAMHU, COXPAHEHMs 3J0POBBbS U COOJIIO/IEHUS
HOPM 3KOJIOTHYECKOT' 0 MIOBE/ICHUS B OKPYXKAIOILIEH cpejie;

. OCYILIECTBIATH MOMCK MH(pOpMAMK (HU3NIECKOTO cosepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAHUN W MYTEM CpaBHEHUS JOMOJHHUTEIbHBIX HCTOYHUKOB BBIACNIATH HMHGOpPMAIUIO,
KOTOpAast ABJISIETCS MPOTUBOPEUUBOM M MOXKET OBITH HEIOCTOBEPHOM;

o UCIOJb30BaTh MPH BBINOJIHEHUM Y4YEOHBIX 3a/laHUil Hay4YHO-TIOMYJISIPHYIO JINTEPaTypy
(¢u3uUecKoro cojaep:kaHus, CIpaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BiafeTh mpuéMamu
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HH(POpMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;



J co3llaBaThb COOCTBEHHBIC IHMCHbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUs, 0000mas
UHPOPMALIMIO U3 HECKOJIbKUX HCTOYHMKOB (PU3UYECKOIO COJAEp)KaHUSA, B TOM YHUCIE IyOJUYHO
IPEJCTaBIISITh PE3YJIbTAaThl IPOEKTHOM WIIM HCCIIEI0BATENbCKON IEATEIbHOCTH, IIPU 3TOM I'PaMOTHO
UCTIOJIb30BaTh HM3yYCHHBIM TMOHATUHHBIA amnmapar Kypca (U3HMKH, CONPOBOXKIATh BBICTYIUICHUE
MpE3EHTALIUCH;

J IpU BBINOJIHEHUH YYEOHBIX TIPOCKTOB UM HCCIENOBAaHUN (DU3MYECKHX MPOIECCOB
pacrpenenaTs 005S3aHHOCTH B IPYNIE B COOTBETCTBUU C IIOCTABJICHHBIMM 3aJayaMu, CIEIUTh 3a
BBINOJIHEHHEM IUIaHa JEHCTBUN U KOPPEKTUPOBATh €ro, aleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJ B
JESATENIbHOCTh TPYIIBI, BBICTPAaUBaTh KOMMYHHMKAaTHUBHOE B3aMMOJEHCTBHE, IpPOSABISAS TOTOBHOCTh
paspeniath KOH(INKTHL.

K koHuy oOyueHus B 9 kJiacce IpeAMETHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHUI:

J UCIOJb30BaTh IOHATHUA: CHCTEMa OTCYETa, MaTepualibHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIBHOCTh MEXAaHMYECKOro JBIM)KEHUs, nedopmauus (ympyras, IJacTU4ecKas), TPEHHUE,
LEHTPOCTPEMUTENBHOE YCKOPEHNE, HEBECOMOCTDh U MEPETrPYy3KH, LIEHTP TSKECTU, aDCOJIFOTHO TBEPAOE
T€JNO, LEHTP TSHKECTU TBEPAOIO Tela, PAaBHOBECHE, MEXaHWYECKHE KOIeOaHUs U BOJHBI, 3BYK,
UHQPa3BYK M YJIbTPA3BYK, 3JEKTPOMAarHUTHbIE BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIU30pYKOCTh M JAJIBHO30PKOCTh, CIIEKTPbl MCIYCKaHWsS W MOMJIOIIEHMs, anbda, O6era- M ramma-
U3JTy4eHUs], U30TOIBL, SiJIEpHasi JHEPreTHUKa;

J pa3nuyarh sBIEHUS (paBHOMEPHOE M HEPaBHOMEpPHOE IMPSIMOJIMHEHHOE JBHKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE BUKEHHUE, CBOOOJHOE MaJICHNUE TEJl, PABHOMEPHOE JIBH)KEHUE T10
OKPY’KHOCTH, B3aUMOJIEHCTBUE TeJl, PEaKTUBHOE JIBI)KEHUE, KoJiebaTeIbHOE ABMKEHUE (3aTyXarolne
U BBIHY)KICHHBIE KoJeOaHMsI), Pe30HAHC, BOJHOBOE JIBHKEHME, OTpaK€HHE 3BYKa, MPSIMOJIMHEIHOE
paclpoCTpaHEHHE, OTPAKEHUE M IIPEJIOMIICHUE CBETa, IIOJHOE BHYTPEHHEE OTpPaXCHHE CBETA,
pasnokeHue Oenoro cBeTa B CHEKTP U CIOXEHHE CIEKTpajbHBIX I[BETOB, JHCIEPCHUS CBETa,
€CTECTBEHHAsl paJ0aKTUBHOCTh, BO3HUKHOBEHHUE JIMHEWYATOrO CIIEKTPa U3IYyUYEHHS ) M0 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, AEMOHCTPUPYIOLINX JaHHOE (PU3UYECKOE SIBIICHUE;

J pacrno3HaBaTh MPOSBICHUE U3YYEHHBIX (DU3MUECKUX SIBICHUH B OKpYKarolleM Mupe (B
TOM uuclie (PU3UYECKHE SIBICHUS B MPHUPOJE: NPUWIMBBI U OTJIMBBI, ABMKeHHE MaHeT CoJIHEYHOMH
CUCTEMBI, PpEaKTUBHOE JBU)KEHHME JKUBBIX OpPraHU3MOB, BOCIPHUSITHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CeiCMMYeCKHEe BOJHBI, I[yHAMH, 3XO0, LIBETa TE€J, ONTHYECKHUE SIBICHUS B NPUPOJE,
Ouosnornyeckoe JEWCTBUE BUAMMOIO, YIbTPa(HUOIETOBOIO U  PEHTIEHOBCKOIO  H3Iy4YEeHHUH,
€CTECTBEHHBIN paJMOaKTUBHBIN (POH, KOCMHUYECKHE Jy4H, PATUOAKTUBHOE H3IY4YEHUE MPUPOIHBIX
MUHEPAJIOB, NEHCTBUE PaJHMOAaKTUBHBIX M3JIyY€HHUH Ha OPraHHU3M ueJOBeKa), IPU 3TOM IEPEBOIUTH
MPAKTHYECKYIO 337adyy B Y4eOHYI0, BBLIEISATh CYIIECTBEHHBbIE CBOWCTBA (NMPU3HAKH) (PUIUUECKHX
SIBJICHUI;

J OINHCHIBATh M3yYEHHbIE CBOMCTBA TN W (U3UYECKUE SIBICHUSI, UCIOIB3YS (PU3NUYECKUE
BEJIMYMHBI (CPENHSsI U MIHOBEHHAs CKOPOCTh Tela INPU HEPABHOMEPHOM [JBUKEHHH, YCKOPEHHE,
nepeMelIeHne, MyTh, YIIoBas CKOPOCTb, CHJIA TPEHUS, CHJA YIPYIOCTH, CHUJIA TSDKECTH, YCKOPEHHE
CBOOOJHOrO MaJCHMsI, BEC TeJa, UMIYIbC TeJla, UMIYJIbC CHJIbI, MEXaHUYeCKasi paboTa U MOLIHOCTb,
NOTEHLMaNbHAsl JHEpPrusl Tejla, MOJHATOTO HaJ IOBEPXHOCTHIO 3€MJIM, IMOTEHIMAbHAs SHEPrus
C)KaTOW MPY)KUHBI, KWHETHYECKas HSHEeprus, IOJHas MeXaHWYecKas HHeprusi, MepHoj M 4YacToTa
KoJIeOaHUH, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETa, IIOKa3aTejb
IPEJIOMIIEHUS. CpeJlbl), MPHU ONUCAHUM NPABWIBHO TPAKTOBATh (PM3UYECKUN CMBICT HCIOJIb3yEMBIX
BEJIMYMH, OOO3HAUYEHUS M EOUHMLBI (PU3NYECKUX BEJIUYMH, HAXOAUTH (DOPMYJIbI, CBS3bIBAIOILNE



JAHHYI0O (U3UYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TIpapUKd HM3YyYEHHBIX
3aBHCUMOCTEN (PU3HUECKUX BEIUYHH;

o XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKUE SIBICHUS U IPOLECCHI, UCMONb3Ys 3aKOH
COXpaHEHHsI SHEPrHH, 3aKOH BCEMHUPHOTO TATOTEHUS, NPUHIMII CYNEPIO3UIUN CHUJI, MPHHLIUI
oTHocuTenbHOCTU ["anmuiies;, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAKEHUs U
IPEJIOMIIEHUS CBETa, 3aKOHbI COXPAHEHMsI 3apsiIOBOIO U MAaCCOBOIO YMCEN IPU SIIEPHBIX pPEaKLMsIX,
IIPY TOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE,

o OOBSICHATH (PU3NYECKUE MPOLIECCH M CBOMCTBA TEJI, B TOM UUCIIE U B KOHTEKCTE CUTYaIMH
NPaKTUKOOPHEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUYUHHO-CICACTBEHHBIE CBS3H, CTPOUTH
o0BbsicHeHnE U3 2—3 JIOTUYECKUX IIAaroB ¢ ONMOPOi Ha 2—3 U3yYEHHBIX CBONCTBA (PU3MUECKUX SBIICHHA,
(GU3NUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemars pacuéTHble 3a/1a4M (ONUPAIOIKECS HA CUCTEMY U3 2—3 ypaBHEHUI), UCIONb3Ys
3aKOHBI U (OPMYIIbI, CBSI3bIBalOIIME (PU3NYECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3a/auyd
3aIMCBIBaTh KPAaTKOE YCIOBUE, BBISABIIATH HEOCTAIOUINE UM U30BITOUHbIE JaHHBIE, BBIOMPATh 3aKOHbI
u (GopMyibl, HEOOXOAWMBIE Ui PEIICHHs, MPOBOAWTH PACUEThl W OLEHUBATh PEATUCTHYHOCTH
MOJYYEHHOTO 3HaYCHUS (PU3NIECKOIN BETMUNHBL;

J pacro3HaBaTh MpoOJIEMBI, KOTOPbIE MOYKHO PEHIUTh MPH NOMOIIU (PU3MYECKHX METOJIOB,
UCNOJb3Yysl ONHMCAHWE HCCIIEJOBAaHUS, BBIIENATH IPOBEPSEMOE IPEINOJIOKEHUE, OLIEHUBATh
IPaBUIBHOCTh MOPsI/IKA IPOBEIEHHS UCCIIEA0BaHMs, A€aTh BbIBO/bI, HHTEPIPETUPOBATH PE3yJIbTaThI
HAOJIIOJICHUHN H OIBITOB;

J IIPOBOJIUTH OMBITHI 10 HAOIIOJCHUIO (PU3MUECKUX ABICHUN WM (PU3NYECKUX CBOUCTB TEJ
(u3y4eHue BTOporo 3akoHa HpioTOHA, 3aKOHA COXpaHEHHUsT YHEPTUH, 3aBHCUMOCTh TIEpHoJIa KoJeOaHMit
NPYKWHHOTO MasTHHKAa OT MAacChl Ipy3a M >KECTKOCTH TPYKXUHBI M HE3aBUCUMOCTh OT aMILIHTY/IbI
MaJlbIX KoJieOaHUH, MpsIMOIUHEHHOEe paclpOCTpaHEHHUE CBETA, pa3iioKeHUe Oeoro cBeTa B CHEKT,
U3y4yeHHE CBONCTB H300paXeHHs B IUIOCKOM 3€pKaje M CBOICTB H300pakeHHs IpeIMeTa B
coOuparoniel TuH3e, HaOI0IEHHE CIIONTHBIX U JIMHEHYaThIX CIIEKTPOB M3IYyUYCHHS): CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa OOOpYIOBaHUS, OMHCHIBATH XOJ| ONBITA H €ro
pe3yiabTaThl, GOPMYIUPOBATH BBIBOBI;

J MPOBOJIUTH TPH HEOOXOJAWMOCTH CEpPHIO TPSMBIX W3MEPEHHH, ONpeIeNsisi cpenHee
3HaYeHHe Hu3MepseMoi BeIMUYuHBbI ((POKYCHOE pAacCTOsHUE coOMparoliel JHH3bI), 000CHOBBIBATh
BBIOOD criocoba u3mepeHus (I3MEpUTETHLHOTO MPHOopa);

J MPOBOJIUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DU3MYECKHX BEIMYMH C HCIOJIb30BAHHUEM
OpSAMBIX HW3MEpEeHUH (3aBHCHMOCTh IYTH OT BPEMEHU MpPHU PaBHOYCKOPEHHOM JIBUXKEHHU O€3
HAYaIbHOM CKOpPOCTH, Tiepuoja KoJeOaHWH MaTeMaTHYeCKOro MasTHUKAa OT JJIUHBI HUTH,
3aBHCHMOCTH yTJa OTpPaXCHHUS CBETa OT yIja MajeHUs W yria NPeJOMIICHHS OT yria MajcHus):
IUIAHUPOBATh HCCJIEOBAaHUE, CaMOCTOSTENIbHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3YJbTaThl
MOJYYEHHOW 3aBHUCUMOCTU (DPM3NYECKUX BEJIMYMH B BHJE TAaONUIl U TpaHKOB, JeNaTh BBIBOABI IO
pe3yabTaTaM HCCICIOBAHMUS;

J NPOBOJIUTh KOCBEHHbIE M3MepeHUs (U3NYECKUX BEIMYMH (CpeiHss CKOPOCTh U
YCKOpPEHHE Teja MPH PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOJHOTO IAaJeHUs, JKECTKOCTh
NPYXHUHBI, KOOPPUIUEHT TPEHHS CKOJIBXKEHHSI, MEXaHNYecKast padoTa U MOILIHOCTb, YacTOTa U MEPUO]T
KOJICOAHWH MaTeMaTU4YeCKOro U NMPYKHUHHOTO MAasSTHUKOB, ONTHYECKas CWiia cOOMparomieil JIMH3HI,
panuMoaKTUBHBIMN (DOH): TUTAHUPOBATH M3MEPEHMs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBINOJIHATh W3MEPEHUs, CleAys MPeIOKEHHOW HMHCTPYKIHMM, BBIYMCIATh 3HAYEHUE BEIMYMHBI U
aHAJIM3UPOBATh MOJyYEHHbIE PE3YJIbTAThI C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUH;



J coOmoaTh TpaBWiIa TEXHUKH Oe3omacHOcTH Tmpu  pabore ¢ 1abOpaTOpPHBIM
00opyI0BaHNEM;

o pas3nuyaTh OCHOBHBIE PU3HAKU U3YUEHHBIX (GU3NUECKUX MOJIEIEH: MaTepraibHas TOUKa,
abCoMIIOTHO TBEPJOE TEJNO, TOYEUHBbIM MCTOYHUK CBETa, JIyd, TOHKAs JIMH3A, IUIAaHETapHas MOJEIb
aToMma, HyKJIOHHAsl MOJIeJIb aTOMHOTO $1/1pa;

o XapaKTepu30BaTh MPUHLHUIIBI J€HCTBUS N3YYE€HHBIX PUOOPOB M TEXHUUECKUX YCTPOMCTB
C OIOpOii Ha UX ONKCaHUs (B TOM YHCIIE: CIUAOMETP, JATYUKH TTOJ0KEHUS, PACCTOSIHUS U YCKOPSHHS,
pakeTa, 5XO0JIOT, OYKH, MEPUCKOM, (poToammapar, ONTUYECKHE CBETOBOMABI, CIIEKTPOCKOI, TO3UMETD,
Kamepa BuibcoHa), ucnosb3ys 3HaHUSA O CBOMCTBaXx (DU3MYECKUX SBICHMH M HEOOXOIUMbIE
(du3nyeckue 3aKOHOMEPHOCTH;

o UCIOJIb30BAaTh CXEMbl U CXEMATUYHbBIE PUCYHKM H3YyYCHHBIX TEXHMUYECKHX YCTPOWCTB,
U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMYECKHX IPOIECCOB NPU PEIICHUH Y4eOHO-TTPAKTHYECKUX
3a[a4, ONTHYECKUE CXEMBI JUTSI TOCTPOSHUS M300pakeHHU B IIIOCKOM 3epKajie M cOOMparomeii TuH3e;

. NPUBOJUTL TNpUMEpPbl (HAXOAUTh HH(POPMALMIO O IpUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHUsT (PM3MUECKUX 3HAHWHA B TOBCEAHEBHOW KHU3HH Ui oOecredeHus: 0e30IMacHOCTU TPHU
oOpamieHun ¢ npuOopamMM M TEXHHUYECKUMH YCTPOMCTBaMH, COXpAaHEHMs 370POBbS U COOIIOAECHUS
HOPM 3KOJIOTHYECKOI'0 MOBE/ICHUS B OKpYXalollel cpee;

J OCYLIECTBIATh TMOUCK HHpopMauuu (¢GuU3MYeckoro coaepxanuss B MHTepHere,
CaMOCTOSITENIbHO (OPMYJIHUPYsl MOMCKOBBIM 3ampoc, HAaXOAMTh IYTH OMNPEAETICHHS JIOCTOBEPHOCTH
MOJYYeHHOU H(POpPMAIK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTTOTHUTEIbHBIX HCTOYHUKOB;

J UCIOJb30BaTh NP BBINOJHEHUH Y4YeOHBIX 3aJlaHHi Hay4dHO-TIOMYJISAPHYIO JINTEPaTypy
(GU3MIeCKOro comepKaHus, CIPaBOYHBIE MaTepHalbl, pecypchl cetn MHTepHeT, BiafeTh mpuéMamu
KOHCIIEKTUPOBAHMs TeKCTa, MpeoOpa3oBaHus HH(GOPMAIMK U3 OJTHOW 3HAKOBON CHCTEMBI B IPYTYIO;

o co3l1aBaTh COOCTBEHHBIC MMCbMEHHBIE U YCTHBIE COOOIICHUSI Ha OCHOBE MH(OpMAIH U3
HECKOJIbKUX UCTOYHHUKOB (PU3NUECKOTO CO/AEPIKAHUs, MyOIMYHO NPEACTABIATh Pe3yIbTaThl IPOSKTHOM
WIN MCCIEI0BATENbCKON NeSTETbHOCTH, IPU 3TOM TPAMOTHO MCIOJIb30BaTh U3yYCHHbIN MOHATUHHBIN
ammapar M3ydaemoro pasfjena (HU3MKH M COMPOBOXKIATH BBICTYIUICHHWE Tpe3eHTaluedl ¢ y4éTom
0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Ne i/

7 KIIACC

KoanuecTBo 4acoB

Bcero

dueKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MHUpa

1.1 dusuka - HayKa 0 IIPUPOE 2 Bubmaorexa ITOK
' K pHpoa https://m.eds00.ru/7f416194
bubmuorexa [JOK
12 DH3HHCCKHE BEIINIHHI 2 https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHEBIN METOT ITO3HAHUS 2 bubnnorexa LIOK
' i s https://m.edso00.ru/7f416194
Hroro mo pazueny 6
Pasnean 2. [lepBoHavaibHbIE CBeACHUS 0 CTPOCHUH BelleCTBA
bubmmoreka [IOK
2.1 1
Crpoenne pemectsa https://m.edso0.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6nuoreka [IOK
2. A 2
3 TPCTATHDIC COCTOAMIE Belectna https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6nuoreka [IOK
3.1 M 3
CXAHITHECKOE JIBIDKEHHE https://m.edsoo.ru/7f416194
3.2 Wuepuusi, Macca, MIOTHOCTD 4 bubmorexa [TOK

https://m.edso0.ru/7f416194
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bu6nuoreka [IOK

33 Cuma. Bugst cut 14 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTE U ra3oB
41 Hasnenue. llepenaya naBnenust TBEPAbLIMU 3 bubmuorexa [JOK
' TeJaMU, JKUJIKOCTSIMHU B Ta3aMH https://m.edsoo.ru/7f416194
bubnnoreka IIOK
42 Jlarerite XuAKoCTA > https://m.eds00.ru/7f416194
bubnnoreka IIOK
43 ATMOChEPHOR HaBICHHC 6 https://m.eds00.ru/7f416194
JlelicTBue ®UJIKOCTH U Ta3a HA bubnuorexa [HOK
4.4 R 7
MOTpY>KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoteka [IOK
1 P
> a60Ta 1 MOIIHOCT® 3 https://m.eds00.ru/7f416194
bu6mmoteka [IOK
52 Hpoctsie MexaHHsMEI > https://m.edso00.ru/7f416194
bubmmoreka [IOK
>3 Mexaniirieckas sHepris 4 https://m.edso0.ru/7f416194
Wroro no pazueny 12
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

8 KVIACC

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3gen 1. TensioBbIe IBJICHUS

1.1 CtpoeHue u CBOMCTBA BEIECTBA 7 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TenoBele mpoLECCH 21 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
3 .3
2.1 JICKTPHHACCRIC 3ap>im,1 APDRCHIBIC 7 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
TeJa U X B3aUMOJICHCTBUE
2.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 20 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbI€ SIBICHUS 6 bubmuoreka [{OK https://m.edsoo.ru/7f4181ce
2.4 DneKTpoOMarHuTHas UHAYKLINS bubnuoreka [{OK https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpems 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NporpamMmbl

9 KJIACC

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3zgen 1. Mexann4deckue siBJICHUSA

Mexanndeckoe JABUXKCHUC U CII0COOBI

11 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
€ro OIMUCaHus
1.2 B3aumoeiicTBre e 20 bubnuoreka I{OK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbI COXpPaHEHUS 10 bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue KOJIe0aHUA U BOJHBI
2.1 MexaHndeckne KojaeoaHus bubnuoreka I{OK https://m.edsoo.ru/7f41a4a6
2.2 MexaHuueckue BOJIHBL. 3BYK bu6nuoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen 3. DinekTpoMarHuTHoOe 1oJie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI
C)
3.1 TICKTPOMATHHITHOS HOTE 1 6 bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6
AJIEKTPOMArHUTHBIE BOJIHEI
Htoro no pazneny 6
Pa3nes 4. CBeToBble sIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI U ONITUYECKUE TPUOOPHI bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15

Pa3gen 5. KBaHTOBLIE IBJICHUSA
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I/ICHyCKaHI/Ie 1 NIOrjIomecHUE CBCTa

5.1 4 bubmuoreka IIOK https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CrtpoeHune aTOMHOTO sijipa bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3zgea 6. [loBTOpUTEIHHO0-00001IA0IMH MOYJIb
I1 000
6.1 OBTOPCHHE 1 ODODIISHHE CONCPAAA 9 bubnuoreka I{OK https://m.edsoo.ru/7f41a4a6
Kypca ¢u3uku 3a 7-9 xnacc
Htoro no paznemny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. ®wuswuka, 8 kmacc/ [epbimkua A.B., O0OmecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAY; AknnonepHoe odmectBo «M3narenscTBo «IIpocBenieHne.

2. ®usuka, 9 xmacc/ Ieppiukun A.B., I'ytauk E.M., OOmecTtBo ¢ orpaHuueHHOMH
OTBETCTBEHHOCTHIO «J[PODAY»; AxkuronepHoe obmiectBo «M3marenbcTBo «IIpocBemenuey.

3. ®usuka, 7 xnacc/ Ilepeimkun A.B., O0mecTBO ¢ OrpaHUYCHHONH OTBETCTBEHHOCTHIO
«IPODAy; Aknnoneproe odmectBo «M3narenscTBo «IIpocBenieHne.



