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IHHOACHUTEJIBHAA 3ATINCKA

[Iporpamma mo ¢usuke Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHUS COCTaBJICHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMI K pe3yabTaTaM OCBOSHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa30BaTEIIbHOM
nporpammsl, npeactaBieHHbIx B @T'OC OO0, a taxxke ¢ yu€roM ¢enepanpHoil pabodeil mporpaMMel
Bocniutanus v Konuenmuu npernoaBanus yueonoro npeamera «Dusnkay.

Conepxanue mporpaMMbl 1O (PHU3HKE HampaBieHO Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOMU
IPaMOTHOCTH OOYYarOIIUXCSd M OPraHU3alMi0 HM3Y4YeHUs (PHU3MKK Ha JEATeNIbHOCTHON oOcHoBe. B
nporpaMme No (PU3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO IMpeIMeTa B pealn3anud TpeOOBaHHUN
OI'OC OOO k miaaHupyeMbIM JIMYHOCTHBIM M METAIlpeIMETHBIM pe3yjibTaTaM OOYYEHHS, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHusl.

[Tporpamma no (pu3uke ycTaHABIUBAET pacipesesieHne yieOHOro MaTepHaia o rojamM o0y4eHus
(mo kjaccam), mpeajaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTh U3yYEHHUs] TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHUS IPEIMETHOTO COAEPKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEN 00yJarOINXCsl.

[Iporpamma no ¢usuke paszpaboTaHa C LENbI0 OKa3aHHUS METOJUYECKOW MOMOIIU YYHUTEIIO B
co37aHUU paboyvel MPOrpaMMBbI 10 Y4eOHOMY IIPEIMETY.

®u3nka SBISETCS CUCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
MIOCKOJIbKY (HU3MYECKHE 3aKOHBI JI€KaT B OCHOBE IMPOIECCOB W SIBICHUH, H3y4aeMbIX XUMUEH,
ouonoruei, actpoHomueit u ¢puznyeckoil reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHO-HAYUYHYIO KAPTUHY
MUpa, MpeAocTaBiIseT Haubojee sicHble 00pa3lbl MPUMEHEHHs] HAyYHOTO METOJla MO3HaHHs, TO €CThb
crioco6a MmoytydyeHus: J0CTOBEPHBIX 3HAHUM O MUpE.

OpHa 13 riaaBHBIX 337a4 (U3MUECKOTO 00pa30BaHUsI B CTPYKTYpe 00111ero 00pa3oBaHusi COCTOUT B
(opMUPOBaHUU €CTECTBEHHO-HAyYHOU T'PaMOTHOCTH U MHTEpECa K HAyKe Y 00yJaromuxcs.

W3yuenne ¢usuku Ha 0a30BOM  ypOBHE IpENANOJaraeT  OBJAJEHUE  CIEAYIOIUMU
KOMIETEHTHOCTSIMH, XapaKT€PU3YIOLUIMMH €CTECTBEHHO-HAYYHYIO I'PAMOTHOCTb:

® HAy4YHO OOBACHATH SIBJICHMUS,

® OIICHUMBATh U IOHUMAaTh OCOOEHHOCTH HayYHOTO UCCIIEI0OBaHMS;

® UHTEpPHPETUPOBAThH JJAHHBIE M MCIIOJIb30BaTh HayYHbIE JOKA3aTENbCTBA IS MIOJIyYEHUs
BBIBO/IOB.

Ienn u3ydenus Gpus3nku Ha ypoBHE OCHOBHOTIO 00miero oOpa3oBaHus onpenenensl B Konnenunn
npenojaBaHus yyeOHoro mnpeamera «®@Pusmka» B 00pa3oBaTelbHBIX oOpraHu3anusax Poccuiickoi
denepanuy, peaaus3yrolIUX OCHOBHbIE 00111€00pa30BaTesIbHbIE IPOTPAMMBI, YTBEPKAEHHON peleHneM
Komnernn MunncrepcerBa npocBenienus Poccutickoin @enepanun (mpotokod ot 3 aekadbps 2019 r. Ne
[1K-4BH).

Heaun n3yyeHus GpU3NKH:

e npuoOpeTeHHe HHTepeca M CTpeMJICHHMsI OOydaroIlMXcs K Hay4HOMY M3Y4YEHUIO IPUPOJBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE NPEACTAaBICHUH O  HAYYyHOM  METOA€ INO3HaHuiA M (opMupoBaHHE
HCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupOBaHME HAyYHOIO MHMPOBO33PEHMsSI Kak pe3yibTaTa H3Yy4eHHMs OCHOB CTpPOCHHUS
MaTepuu U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKHY;

e (opMupoBaHHE MPEACTABICHUIN O poJid (PU3MKM JUIS Pa3BUTHS JIPYTMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIi;

® pa3BUTHE MpPEJCTABICHUN O BO3MOXKHBIX chepax Oyayuiei npodeccHoHaNbHOM AesITeTbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JAJIbHEHIIEeMY 00YUYEHHUIO B 3TOM HAIIPaBIICHUH.

JlocTikeHre 3THX LieJei mporpaMMbl Mo (u3MKe Ha ypOBHE OCHOBHOIO 0OOIIero o0pa3oBaHMS

o0ecreunBaeTcsi pelIeHueM CIeIylonnx 3a1ay:

e npuoOpeTeHHe 3HAHWH O JMCKPETHOM CTPOEHUM BEIECTBA, O MEXaHMYECKHX, TEIJIOBBIX,

AJIEKTPUYECKUX, MATHUTHBIX U KBAaHTOBBIX SBJICHUSAX;



e MpuoOpeTeHHe YMEHHWI ONMHUCHIBATH M OOBSICHATH (DPU3MYECKHE SIBICHHS C HCIOJBb30BAHUEM
MOJIYYCHHBIX 3HAHUI;
® OCBOCHHE METOJIOB PEIICHHS MPOCTEHIINX PACUETHBIX 33724 C MCIOIh30BAHUEM (PH3UUIESCKUX
MoJIeliel, TBOPUECKHUX M MPAKTUKO-OPUCHTHPOBAHHBIX 33]1aY;
® pa3BUTHE YMCHHI HAOJIONATh MPHUPOJHBIC SBICHHUS W BBINOJHATH OIBITHI, JIA0OPATOPHBIC
paboThI U FIKCIIEPUMEHTAIBLHBIC UCCIICIOBAHMSI C UCTIONB30BAHUEM U3MEPHUTEIBHBIX MPHUOOPOB;
e ocBoeHne mpuéMoB paboTel ¢ uWHPOpMaLUeH (QU3MUECKOTO COJCpKAHUSA, BKIIOUYAS
MH(OPMALIUIO O COBPEMEHHBIX NOCTMKCHHSIX (DU3MKH, aHAIN3 M KPUTUYECKOE OIICHUBAHUC
nHpOpMaINH;
® 3HAKOMCTBO €O cepamu MPOPECCHOHATHHOU ACSITEIBHOCTH, CBS3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JOCTHKCHHUIX (U3HMUECKON HAYKH.
Ha uzyuyenue ¢pusuku (6a30BbIi ypoBEHb) HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8 kiacce — 68 yacoB (2 4aca B
Heneno), B 9 kitacce — 102 vaca (3 gaca B Heenio).

[Ipennaraemplii B mporpamMMe mo (HU3MKE MepeueHb JIadDOpaTOPHBIX PAOOT M OIBITOB HOCUT
peKOMEHAAaTENbHBIA XapaKkTep, YUUTENb AETaeT BHIOOP MpoBeneHus J1a00paToOpHbIX pabOT U OIBITOB C
y4€TOM HHJMBUIYAIbHBIX OCOOEHHOCTEH O0O0yJaromuxcsi, CIHUCKAa HKCIEPUMEHTAJIbHBIX 3a/laHui,
IIpe/UIaraéMblX B paMKaX OCHOBHOI'O T'OCY/IapCTBEHHOIO K3aMeHa 1o (pu3uke.

COILEP KXAHUE OBYYEHUA

7 KJIACC

Pasznen 1. ®u3uka u e€ posib B MO3HAHUU OKPYKAIOIIEro MUPA.

®uzuka — Hayka o mnpupoae. SABneHuss npupoabl. Dusznueckue SBICHHUS: MEXaHHUYECKHUE,
TEIJIOBBIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnyeckne BeMWMYMHBL. M3Mepenune  (u3mveckux BenuuuH. Dusndeckue  mpuOOpEHI.
[TorpemHoCTh M3MEpEeHU. MeXayHapOaHAsI CUCTEMA €AMHMUII.

Kak ¢usuka u apyrue ecrecTBeHHblE HAyKH H3y4yaroT Hpupony. EcTecTBeHHO-HaydHBIN MeTox
MO3HAHUS: HaOJIO/IEHUE, MOCTAHOBKA HAyYHOTO BOMPOCA, BBIIBIKEHUE THIIOTE3, SKCIEPUMEHT IO
MIPOBEpKE rUIoTe3, 00bsICHeHne HabmogaeMoro sBiaeHus. Onrcanue pU3n4YecKux SBJICHUI C TOMOIIbIO
MOJEIIEN.

Hemoncmpauuu.

1. MexaHuueckue, TEIJIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIEC SIBJIICHHUS.

2. ®usnueckue NpUOOPHl M TPOLEAYpa NPSAMBIX H3MEPEHUH aHaJIOrOBHIM U HHU(PPOBHIM

pudopoMm.

Jlabopamopnuwie pabomel u onvimel.

Omnpenenenre eHbI JeNIeHUs KAl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTosHUiL.

N3mepenune 00bEMa KUAKOCTH U TBEPJIOTO Tea.

Onpeznenenue pa3MepoB MaJIbIX TEJ.

N3mepenue Temneparypsl Ipy MOMOIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPHI.
[IpoBenenue uccnenoBanus 1Mo MPOBEPKE TMIIOTE3bl: NAJbHOCTH MOJETA IAPUKA, MYLIEHHOTO
TOPU30HTAIILHO, TeM O0JIbIlIe, YeM OOJIbIlIe BHICOTA TYCKA.

Pazpen 2. IlepBoHayanbHbIe CBeJleHUSI O CTPOCHNH BelleCTBA.

Crpoenue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, JOKa3bIBAIOIINE JTUCKPETHOE
CTPOEHHE BEIIECTBA.

JIBr>xeHue yactull BeniecTBa. CBs3b CKOPOCTH ABMXKEHUS YacTHI ¢ Temneparypoid. bpoyHoBckoe
nBukeHue, nuddysus. BzanmoaelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHUE U OTTATKHUBAHUE.

owukwnNeE



ArperaTHble COCTOSIHUSI BELLECTBA: CTPOEHUE I'a30B, KUIKOCTEH M TBEPABIX (KPUCTATUINYECKUX)
Ten. B3auMocBSi3b MeEXIy CBONCTBAMH BELIECTB B Ppa3HbIX arperaTHbIX COCTOSHUSIX U HUX
aTOMHO-MOJICKYJIAPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOIBI.

emoncmpayuu.

1. HaOmonenue OpOyHOBCKOTO JBMKEHHUSL.

2. HaGmonenue nuddy3un.

3. HaGmionenue siBieHUM, OOBACHAIOIIMXCS NPUTKEHUEM WM OTTAJIKUBAHUEM YaCTHUI]

BELIECTBA.
Jlabopamopnuie pabomuel u onvimol.
1. OmeHka quaMeTpa aToMa METOJIOM PSIZIOB (C MCIIOJIb30BaHUEM (oTorpaduii).
2. OnbIThI IO HAOIIOIEHUIO TEIIOBOTO PACIIUPEHUS Ia30B.
3. OnbITeI IO OOHAPYKEHHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TIPUTSHKCHUSI.
Paznen 3. /IBu:kenue u B3anMojeiicTBue TeJl.
Mexannueckoe ABMkeHHE. PaBHOMepHOoe M HepaBHOMepHoe JBmxkeHHe. CkopocTb. CpemHss
CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUU. PacuéT myTu v BpeMeHu IBUKEHUSI.
SIBnenue mHepuuu. 3aKOH MHepUMU. B3aumoneicTBue Ten Kak MpUYMHA M3MEHEHMsI CKOPOCTU
nBuKeHus: Ten. Macca kak Mepa MHepTHOCTH Tena. IlmoTHocTh BemiecTBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIEe 00bEMA BellleCTBa.
Cuia Kak XapakTepHCTHKa B3anMojencTBus Ten. Cua ynpyroctd u 3akoH ['yka. M3mepenune
CHJIBI C TOMOIIBIO JUHAMOMETpa. SIBjeHue TAroreHus u cuia TsokecTd. Cuila TSDKECTH Ha JIPYTHX
mnaHerax. Bec Tenma. Heecomocts. CliokeHue CwI, HampaBiI€HHBIX 1O OJHOW IPSAMOM.
PaBropnelicTByromas cun. Cuna TpeHus. TpeHue CKOJIbKEHUsS W TPEHHE MOKOs. TpeHue B MpUpOJE U
TEXHHUKE.
Hemoncmpayuu.
1. HabmroneHue MeXaHU4ECKOTO IBHKEHHS Tela.
2 H3Mepenne CKopocTu MPSAMOJIMHEHHOTO JBUKECHHUS.
3. HaGmionenue siBneHUS HHEPLUU.
4. HalGnrogeHue n3MeHEeHHUs: CKOPOCTH MPU B3aUMOICHCTBHUH TEJl.
5. CpaBHeHHE MaccC MO B3aUMOJICUCTBUIO TEIl.
6. Cllo)keHue CuJjl, HallPaBJICHHBIX MO0 OJHOW MPSIMOA.
Jlabopamopnwie pabomel u onvimel.
1. OmpeneneHue CKOPOCTH pPABHOMEPHOIO [JBWXKEHUS (IIapuKa B IKUAKOCTH, MOJENU
AIIEKTPUYECKOTO aBTOMOOUJIS M TaK Jaiee).

2. OrmpeneneHre CpeaHell CKOPOCTH CKOJBXKEHHS Opycka WIM IIapuKa MO HAaKJIOHHON
IJIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPAOTO TENA.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsHKeHus (aegopmariii) TMpYyKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.

5. OneIThl, JAEMOHCTPUPYIOLHME 3aBUCUMOCTb CHJIBI TPEHHsI CKOJIbBKEHUS OT Beca Tela M
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEN.

Pasnen 4. /laBieHue TBEPABIX TeJl, JKHIAKOCTEH M ra30B.

Hapnenue. CriocoObl yMEHBLIEHHS W YBEJIWYEHUs JaBiieHUs. JlaBneHue rasa. 3aBHCUMOCTb
JaBlieHUs] ra3za oT o0b&Mma, Temmeparypsl. llepenaua naBneHust TBEPABIMU TeNaMM, >KUIKOCTAMH U
razamu. 3akoH [lackans. [IHeBMaTHueckue MalIuHbI. 3aBUCUMOCTh AABICHMS KUAKOCTH OT TITyOMHBI.
I'mapocraruyeckuit mapanokc. CooOmaromiecs cocyasl. I napaBinyeckie MeXaHU3MBl.

Atmocdepa 3emnu u atmochepHoe napieHue. [IpuunHbl cyrecTBOBaHUS BO3AYIIHOM 000J0UYKH
3emmu. Omeir Toppuuerun. M3mepenue armochepHOro naBiieHUs. 3aBHCHUMOCTb aTMOC(HEPHOTO
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [IpuGopsl 1t n3MepeHus aTMOCEepHOTo AaBICHHSL.

JlelicTBUE KHUIKOCTH M Taza Ha MOTPYKEHHOE B HUX TeNo. BriTankuparomas (apxuMeaoBa) cuia.
3akoH ApxuMmena. [InaBanue Ten. BozgyxonnaBanue.



Jemoncmpayuu.

3aBUCUMOCTD JABJICHUS T'a3a OT TEMIIEPATYPBHI.
Ilepenada naBieHUs )KUIKOCTBIO U Fa30M.
Cooblmarommecs: CoCypl.

I'mppasinueckuii nmpecc.

[IposiBienue aericTBUsS aTMOC(EPHOTO TABICHHSI.

oukwNpeE

3aBUCUMOCTD BBITAJKUBAIONICH CHJIBI OT 00bEMa MOTPYKEHHON 4YacTU Tela M IUIOTHOCTH
KHUJIKOCTH.
PaBeHCTBO BBITATKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBue muaBaHUs TEJ: IUIABAaHWE WIIMA MOTPYKEHUE TEJ B 3aBUCUMOCTH OT COOTHOUIEHUS
IUIOTHOCTEW TeJIa U JKUJIKOCTH.
Jlabopamopnuie pabomel u onvimel.
1. HccnenoBaHue 3aBUCHMOCTH Beca Teja B BOJAE OT 00bEMa MOrpYKEHHOHN B KUAKOCTh YacTU
Tena.
2. OmpeneneHue BHITAIKUBAIOLIEH CUITBL, JEMCTBYIOLIECH HA TENO, MOTPYKEHHOE B KUIAKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKHBAIOIICH CHJIbI, AEHCTBYIOIIEH HA TEJIO B KUAKOCTH, OT
MAacCChI Tena.
4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAOIIEH CHJIbI, JEHCTBYIOIIEH HA TEJIO B
XKHUJKOCTH, OT 00bEMa MOTPYKEHHOH B )KHIKOCTh YACTH TN M OT TUIOTHOCTH JKHIKOCTH.
5. KoHcTpympoBaHume apeoMerpa WIM KOHCTPYMPOBAaHUE JIOAKM M OIpeneneHue eé
Irpy30I10AbEMHOCTH.

Paspnen 5. PaGora 1 MolHOCTB. JHEprus.

Mexanudeckast pabota. MOIIHOCTS.

[IpocThie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecusi pblyara.
[IpuMeHeHne mpaBuiia paBHOBeCHs phluara K Oyoky. «3osioToe mpaBmio» mexanuku. KITJ[ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanunueckas sHeprus. Kunernueckas n noteHuuaibHas 3Heprus. IIpeBpaiienne oqHoro Buaa
MEXaHHUYE€CKOW PHEPTUU B APYTroul. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. Ilpumepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuwie pabomel u onvimel.

1. Ompenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBH)KEHUU Tella M0 TOPU30HTATbHON

MTOBEPXHOCTH.

2. HccnenoBaHue yclIOBUI paBHOBECHS pblyara.
N3amepenne KIIJl HakIIOHHOM MJIOCKOCTH.

4. W3yuyeHue 3aK0OHA COXPAHEHUS MEXAHUYECKOUN SHEPIUH.

w

8 KIIACC

Pa3pen 6. TenjioBblie IBJICHUS.

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJISIPHO--KMHETUYECKOM TEOpUM CTpPOEHMs BemlecTBa. Macca u
pa3Mepsbl aTOMOB u MOJIEKYII. OMBITHI, MOATBEPKAAOLINE OCHOBHBLIC  MOJIOXKCHHS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopnenu TBEPHOTO, XHUAKOTO W Ta3000pa3HOTO COCTOSIHMI BelmiecTBa. Kpucramnudeckue u
amopdubie Tenma. OOBsSICHEHHE CBOWCTB Ta30B, JKUIAKOCTEM W TBEPABIX TEI HA OCHOBE IOJIOXKEHHIA
MOJIEKYJIIPHO--KUHETUUECKON Teopur. CMauyMBaHuEe U KaNWUIApHbIE sBJIEHUA. TernoBoe pacmmpeHue
M C)KaTue.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO ABWKEHUS 4YacTHL. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUs] BHYTPEHHEW SHEPruu: TEIJionepeaaya u CoBepiIeHue paboThl. Buisl
TEIUIONEPEIayu: TEIIONPOBOIHOCTh, KOHBEKLMS, U3IyYEHHUE.



KonudectBo TeruioTel. YaenbHas TEIUIOEMKOCTh BeIIeCTBA. TeMIOOOMEH | TEIJIoBOE
paBHOBecue. YpaBHEHHE TeIUIOBoro Oananca. [lnaBnenue u oTBepeBaHNE KPUCTAIMUECKUX BEIIECTB.
VnenbHas Teruiora raieHus. [lapooOpazoBanue u xonaencauus. Mcnapenune. Kunenue. VY nenpHas
TEIIOTa NapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTyphl KHIIEHUS OT aTMOC(EPHOTO aBICHHUS.

Bnaxnocts Bo3ayxa.

OHeprus TOIIMBA. Y iebHasl TEMJI0Ta CTOPAHHUSL.

[Ipunuuns! padotsl TemioBsix asurarenei KIIJ{ teruioBoro asurarens. TemnoBble ABUTATENU U
3al1UTa OKPYKAIOLEH CPeIbl.

3aKOH COXpaHEHMsI U NPEBpaILlEHUs] JHEPTUU B TEIUIOBBIX IIpoLeccax.

Jemoncmpayuu.

Habmoienne OpoyHOBCKOTO JIBHYKEHUSI.

Hab6monenue muddysumn.

HaGnronenue siBneHnit cMauuBaHus M KallWJUISIPHBIX SBJICHUI.

Habntoienne TemnoBoro paciupeHust Tei.

W3meneHnue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WIH OXJIAXKICHHUH.
[IpaBuna n3mMepeHus TeMnepaTypsbl.

Bunael Tenonepenayu.

OxnaxkJieHue Npu COBEPLICHUH PaOOTHI.

W~ WNRE

Harpesanue npu coBepiieHUN pabOThl BHEUTHUMH CHUIIAMH.

[EEN
o

. CpaBHEHME TEMIIOEMKOCTEN pa3INYHbIX BEIECTB.

=
=

. HaGmroneuue xumnenus.

[EEN
N

. HaGmronenne mocTostHCTBA TeMIIepaTyphl MPH TIIaBICHUH.

13. Moenu TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnwie pabomel u onvimel.

1. OmnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUSI.
OMnBITHI 110 BBIPAIMBAHUIO KPUCTAJJIOB TIOBAPEHHOM COJIM WIIM caxapa.

3. OnbITHI 110 HAOTIOIEHUIO TETIOBOTO PACIIMPEHHUSI TA30B, KUIKOCTEH U TBEPABIX TEIL.
4. OrmpeneneHne 1aBJICHUs BO3ayXa B OAJIJIOHE IIMPHUIIA.
5. OneIThl, T1EMOHCTPHUPYIONINE 3aBUCUMOCTD JAaBJICHHs BO3JyXa OT €ro o0bh&Ma M HarpeBaHHs

VI OXJIAXKICHUS.
6. IlpoBepka rumoTe3bl JIMHEHHOM  3aBUCUMOCTM  JUIMHBl  CTOJIOMKA JKMJIKOCTH B
TEPMOMETPHUUECKON TPyOKE OT TeMIepaTyphl.

7. HabGmopeHne U3MEHEHUs BHYTPEHHEH 3HEPruu Tella B pe3ynbTaTe TeIulonepeaadu u padboThl
BHEILHUX CHUJL.

8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMELIMBAHUU XOJIOJHOM U ropsiueit BOJbl.

9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJAOH IMpH TEINIOOOMEHE C HarpeTbiM
METAJUNINYECKUM LIWIMHIPOM.

10. Omnpenenenue yneabHOU TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoiecca uCrnapeHusl.

12. Onpenenenne OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Omnpenenenue yeabHOM TEIUIOTHI MIJIaBJICHUS JIbJA.

Pa3nes 7. DuiekTpryeckne 1 MATHUTHBIC SIBJICHUS.

OnexTpusanus Tei. J[Ba poja 3JEeKTpUUECKUX 3aps10B. B3anmoaeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona (3aBUCHUMOCTB CHJIBI B3aUMOJIEHCTBHS 3apsKEHHBIX TeJ OT BEIMUYUHBI 3aps0B U PacCTOSIHUSA
MEXIy TellaMu).

Onextpuueckoe mnone. Hanpsok€HHOCTh anekrpuueckoro mnoussd. IlpuHumn cynepnosunun
IEKTPUYECKUX TOJIEH (HAa KAUECTBEHHOM YPOBHE).

Hocutenu snexkTpuueckux 3apsioB. DJIEMEHTapHbBIN 3JeKTpuueckuil 3apsan. CTpoeHue aToMma.
IIpoBOIHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUUECKOTO 3aps/ia.



DNEeKTPUYECKUN TOK. YCIIOBUS CYILIECTBOBAHUS AIEKTPUUECKOTO TOKA. VICTOUHMKHM MOCTOSIHHOTO
ToKa. JleWcTBUS 3JEKTPUUECKOr0 TOKa (TEIUIOBOE, XMMHYECKOE, MarHUTHOE). DJIEKTPUYECKUH TOK B
KUJKOCTSAX U razax.

Onextpuueckas nenb. Cuna Toka. DieKTpuueckoe HamnpskeHue. COIpOTHUBIIEHUE IPOBOIHUKA.
VYaenpHOE compoTHBIIeHHWE BemiecTBa. 3akoH Owma g ywactka uenu. [locienoBarenpHoe U
IapajuIeIbHOE COEAMHEHNE TIPOBOIHUKOB.

Pabota m MOIIHOCTH 3JEKTPUYECKOTO ToKa. 3akoH JLxoyns—JleHma. DiexTpudeckue Henu U
MOTPEOUTENN IEKTPUIECKOM dHeprun B ObITY. KOpoTkoe 3aMbIkaHMe.

[ToctrostHHbIE MarHuThl. B3auMoaencTBue NOCTOSTHHBIX MarHUTOB. MaruutHoe nosie. MarautHoe
rmoJjie 3eMJIM M ero 3HaueHue s Ku3Hu Ha 3emsie. OnbIT OpcTena. MarHuTHOE 1M0JIe 3JIEKTPUIECKOTO
ToKa. [IpuMeHeHne >eKTpOMarHuToOB B TEXHHUKE. J[elicTBHE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DneKTpoJBUraTeslb IOCTOSHHOIO ToKa. lcronb3oBaHME AJIEKTpOJABHUraTesied B TEXHUYECKHX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.

Omnbrtel @apanes. SBieHue dIeKTpoMarHuTHOW MHAYKIUK. [IpaBmio Jlenna. 3nexkTporeneparop.
CrocoOpl MOTyYeHHUsST AIEKTPUUYECKON SHEPTruu. DJIEKTPOCTAHIIMM HAa BO30OHOBIISIEMBIX HMCTOYHHKAX
SHEPTUH.

Jemoncmpayuu.

DIeKTpu3aius Tell.
JIBa poja EeKTpUYECKUX 3apsA0B U B3aUMO/JICHCTBHE 3apsyKEHHBIX TEJl.
YCeTpoCTBO U IEHCTBHE AIEKTPOCKOTIA.
DneKTpocTaTU4eCcKas HHIYKIUS.
3aKOH COXpaHEHUs DIEKTPUUECKUX 3apsIIOB.
[IpoBOAHMKY W AUDITIEKTPUKH.
MoenupoBaH€e CUIIOBBIX JTUHHUM 3JIEKTPUUYECKOTO TOJIS.
W cTouHMKY TOCTOSIHHOTO TOKA.
JlelicTBUA SIIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUN TOK B KHUJIKOCTH.
. I"'a30BbI1 pa3ps.
. I3MepeHue cuiibl TOKa aMIepMeTpoM.
. I3mMepeHnue >1eKTpruuecKoro HanpsKeHUs! BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoieficTBie MOCTOSIHHBIX MarHUTOB.
. MonienrpoBaHue HEBO3MOXHOCTHU Pa3/IeieHHs MOJIIOCOB MarHUTA.
. MonienrpoBaHue MarHUTHBIX MOJI€H MOCTOSIHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarautHoe moJje Toka. JJIeKTPOMarHur.
. JleiicTBre MarHUTHOTO TIOJISl HA POBOTHUK C TOKOM.
. DIEKTpoIBUTaTENlb TOCTOSTHHOTO TOKA.
. UccnenoBanue sIBIEHUS AIEKTPOMArHUTHOM WHIYKIIHU.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIlpaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €r0 BOSHUKHOBEHHSI.
25. DAEeKTpOTreHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopuwvie pabomot u onvimol.
OnbITHI MO HAOTIOACHUIO SJIEKTPU3AINH TeT MHIYKIIUEH U IPU COMPUKOCHOBEHUH.
HccnenoBanue AeCTBUSA AIEKTPUUECKOTO MOJIsI HA TPOBOJIHUKHU U TUAJIEKTPUKH.
COopka u mpoBepka padOThI ANEKTPHUUECKOH IETTH MOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUJIbl TOKA.
N3mepenue u peryaupoBaHue HapsHKEHUSI.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HJYIIETO 4Yepe3 PE3UCTOpP, OT COMPOTUBICHUS
pe3ucTopa U HaNpsHKEHUS Ha Pe3UCTOpeE.
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7. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh IEKTPUYECKOTO CONPOTHBIIEHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAH1 [OIIEPEYHOT0 CEYEHMs U MaTeprala.

8. IIpoBepka mpaBwiIa CJIOXKEHUs HANPSOKEHUN IPU IOCIENOBATEIBHOM COCAUHEHUU JABYX
PE3UCTOPOB.

9. IIposepka mmpaBuia IS CUJIbI TOKA IIPU MApAIUICIIBHOM COEAMHEHUU PE3UCTOPOB.

10. Onpenenenne pabOTHI AMEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.

11. OmnpenieneHne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYLIETO Y€PE3 JaMIIOUKY, OT HAIIPSKEHHS Ha HEW.

13. Onpenenenue KIIJ] narpeBarens.

14. UccnenoBaHue MarHMTHOIO B3aUMO/IEHCTBUS OCTOSIHHBIX MarHUTOB.

15. I3yyeHne MarHuTHOTO TIOJIS MOCTOSIHHBIX MarHUTOB TPU UX OOBEANHEHUH U Pa3ICIICHHUH.

16. MccnenoBanne IeHCTBUS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnpITHl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aMMOJCHCTBUS KaTylIKd C TOKOM U
MarHuTa OT CUJIbl TOKA U HaIllpaBJICHUS TOKA B KaTYIIIKE.

18. M3yueHne neiCTBUS MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U U3ydeHue padoThl 3JEKTPOABUTaTENS.

20. Uzmepenne KIIJI snekTpoaBuraTeIbHOW yCTaHOBKHU.

21. OnpITBl IO HCCIEAOBAHUIO SBJIICHMS DJIEKTPOMAarHUTHOW WHAYKLIHH: HCCIEIOBaHUE
W3MEHEHUI 3HaYeHUS U HaIlPaBJICHUS] HHAYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJICHUs.

Mexannueckoe nBmkeHue. MarepuanbHasg Touka. Cucrema otTcyéta. OTHOCHTENBHOCTH
MEXaHMYECKOr0  JBWKEHHWS. PaBHOMepHOe  mpsAMOJMHEHOE  JBWKeHWe.  HepaBHOMepHOE
MpsAMOMHENHOE BHKEeHHE. CpeHss U MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMoimHelHOe ABmkeHue. CBoOogHoe maneHue. OIbITHI
lNanunes.

PaBHOMepHOE ABIKEHHE TIO OKpYKHOCTH. [lepuon u yactora obpamenus. Jlunelinast u yrioas
ckopoctu. LleHTpocTpeMuTeNIbHOE YCKOPEHNE.

[TepBriit 3akoH Hptorona. Bropoit 3akon Hbtorona. Tperuit 3akon Hprotona. IlpuHnmn
CYIIEPIIO3UIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHJla TPEHHUs CKOJIbKEHHUsS, CHUJIa TPEHUS IOKOS,
JIpYrue BUIbl TPEHHUSL.

Cuna TsDKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpeHHEe CBOOOJHOTO majaeHus. JIBrkeHue
maHeT Bokpyr Connua. IlepBas kocMuueckast ckopocTb. HeBecoMOCTh U mieperpy3Ku.

PaBHOBecue matepuanbHON TOuku. AOCONIIOTHO TBEpHOe Teno. PaBHOBecwe TBEPAOro Tena ¢
3aKpEIJIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynbc Ttena. M3menenne wummynbca. Wmmynbc cuiibl. 3aKOH COXPAaHEHUS HMMITYJIbCa.
PeakTuBHOE NBMXKEHUE.

Mexannyeckas paboTa U MOIIHOCTh. PaboTa CuIl TSXKECTH, ynpyroctu, TpeHus.. CBs3b SHEPTUH U
pabotel. [loTeHnumanbHas HSHEpPrusl Tena, MOJHATOTO HaJ MMOBEPXHOCThIO 3emun. [loTeHImanmpHas
SHeprusi cxatol npyxuHbl. KuHernueckass sHeprus. TeopemMa O KHUHETHYECKON HHEPruu. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTUU.

Jemoncmpayuu.

1. HaOmroneHue MEXaHU4YeCKOTO JIBHKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE TyTe€d U TPAEGKTOPHUI JBUKEHHS OJIHOTO M TOTO € Tejla OTHOCUTENIBHO Pa3HbIX

TEJI OTCYETA.
3. H3mepeHue cKOpOCTH U YCKOPEHUS MPSMOJIMHENHOTO JIBUKEHHUSL.
4. HccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHKEHHUS.



7.
8.
9.

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

Habnronenue nBHXeHHS Tela 10 OKPYKHOCTH.

Habmoienne MexaHU4YeCKUX SIBJICHHMA, TPOUCXOSIINUX B CUCTeMe oTcuéra «Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JBIKEHHH OTHOCHTEJIbHO KaOMHeTa (U3UKH.
3aBUCUMOCTb YCKOPEHUS TeJIa OT MACChl TEJIa U ICUCTBYIOIIEH HAa HETO CHUJIBI.
Habnronenue paBeHCTBa CHII IPY B3aUMOJICHCTBUU TEJ.

N3meneHnue Beca Tesia IpU yCKOPEHHOM JBUKECHHH.

IIepenaya nMmynbca Ipyu B3aMMOIEHCTBUH TEIL.

[IpeoOpa3oBanHust JHEPTUU NP B3AHUMOICHCTBUH Tell.

CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTOM B3aUMOIEHCTBUU.

CoxpaHeHue UMITYJIbCa IPU a0COJIIOTHO YIIPYTrOM B3aWMOJAECHCTBUU.

HabntoieHue peakTuBHOIO JBUKEHHUS.

CoxpaHeHHe MEXaHUUECKON YHEPTUH ITPU CBOOOTHOM IaICHUH.

CoxpaHeHre MEXaHUUECKON PHEPTUH MPHU IBWKEHUH TeJa MO JEHCTBUEM NPy UHBI.

Jlabopamopnuie padbomel u onvimel.

1.

L N

10.

11.

KoncTpynpoBanue Tpakrta il pa3roHa M JAIBHEHIIEr0 paBHOMEPHOTO JBWKEHHUS IIapuKa
HIJIN TCIICKKU.

OmnpeneneHne cpeTHel CKOPOCTH CKOJILKCHHS OpycKa WIIH JIBYDKECHUS MIapHUKa 10 HAKIIOHHOU
TUTOCKOCTH.

OmnpenerieHre yCKOPEHUS Tella IPH PAaBHOYCKOPEHHOM JIBHYKEHHUH 110 HAKJIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH IMYTH OT BPEMEHM NPHU PaBHOYCKOPEHHOM JIBIDKEHUHU 0e€3
Ha4aJIbHOUW CKOPOCTH.

[IpoBepka THMOTE3BI: €CIIM IPH PABHOYCKOPEHHOM JBMKEHUHN 0€3 HadyaIbHOW CKOPOCTH MyTH
OTHOCATCS KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME TMPOMEXYTKH BpPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO JTaBJICHHUSL.
Omnpenenenue ko3P PuIMeHTa TPEHUS CKOTBKCHUS.

Omnpenenenune KECTKOCTU MPYKUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS MPU PaBHOMEPHOM JIB)KEHUH TeJa M0 TOPU30HTATbHON
MTOBEPXHOCTH.

Omnpenenenve pabOThl CHUIIBI  YOPYTOCTH TpU MOABEME TIpy3a C HUCHOJIb30BAHHUEM
HEMOABM)KHOTO U MOJABMKHOTO OJIOKOB.

N3ydeHnue 3akoHa COXpaHEHUSI SHEPTUU.

Pa3nen 9. Mexannueckue Ko1e0aHusd U BOJHEI.

KonebarenbHoe papwxkeHue. OCHOBHBIE XapaKTEPUCTUKM KOJEOaHWM: MepHojd, 4YacToTa,
amIuTyAa. MaremMaTHuecKuil M NMpYyKUHHBIA MasTHUKU. [IpeBpaleHue sHepruu npu KosiedaTeabHOM
JIBYOKEHUU.

3aryxaromue KoyiebaHus. BbiHyxIeHHble koneOaHus. PezoHaHc. MexaHUYecKkue BOJIHBI.
CBoiicTBa MexaHndeckux BoJIH. IIpomonibHble M monepeyHble BOJIHBL JIJIMHA BOJHBI U CKOPOCTh €€
pacripocTpaneHus. MexaHu4yeckre BOJIHbI B TBEPIOM Telle, CEHCMUUYECKUE BOJIHBI.

3ByK. 'pOoMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. MIH(pa3Byk U yabTpa3ByK.

Jemoncmpayuu.

1. HaOGmronenue xoneGaHMil Te MO NIEHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
2. HaGmronenue koneOaHuii rpy3a Ha HUTH U Ha TIPYKHUHE.

3. HaGmroneHue BbIHYXIEHHBIX KOJIeOaHUI U pe3oHaHca.

4. PacnpocTpaHeHHe IPOJA0IbHBIX U MOTIEPEYHBIX BOJIH (HA MOJIENN).

5. HalGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

6. AKYCTHYECKHI pe30HaHC.

Jlabopamopusie pabomot u onvimol.

1. OmpeneneHue 4acTOThI U NIEpHOa KOJeOaHU MAaTEMAaTUYECKOTO MasTHUKA.

2. OmpeneneHuie 4aCTOTHI M MEPHOJa KOJICOAHHM MPYKUHHOTO MasiTHUKA.



7.

HccnenoBanue 3aBHCUMOCTH TepHOJa KoJeOaHW IMOJBEIMIEHHOTO K HUTH Ipy3a OT JJIHHBI
HUTH.

HccnenoBanue 3aBUCMMOCTH IIEpUOa KojaeOaHUN NPYKMHHOTO MasiTHUKA OT Macchl rpysa.
IIpoBepka HE3aBUCUMOCTHM IepHoja KojaeOaHuM rpy3a, MOJBELIEHHOIO K HUTH, OT MAacchl
rpysa.

OmnbITH, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpUOJiAa KOJICOAHUH NMPYKMHHOTO MAasTHUKA OT
Macchl rpy3a U )KECTKOCTH MPYKUHBI.

N3mepenue yckopeHust CBOOOIHOTO IaJICHUSI.

Pa3nes 10. DinekTpoMarHuTHoe 1MoJie M 3JIeKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHUTHOE TI0JIe. DJIEKTPOMAarHWTHbIE BOJHBL (CBOMCTBA AIIEKTPOMArHUTHBIX BOJIH.
IIxama QJICKTPOMArHuTHBIX BOJIH. Wcnonp3oBanne OJICKTPOMArdHUTHBIX BOJIH JJIA COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1.
2.

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
BoJiHOBEIE CBOMICTBA CBETA.

Jlabopamopnwie pabomel u onvimel.

1.

N3ydeHne cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C MMOMOIIbI0 MOOMIIBHOTO TenedoHa.

Pazgea 11. CBeToBbIE AABJICHUS.

JIyueBas monens cBera. Mctounnku cera. IIpsiMonuHeliHOEe paclipoCTpaHEHHE CBETA. 3aTMEHUS
Counna u JIynel. Otpaxenue cBera. [lmockoe 3epkano. 3aKkoH OTpakKeHUs CBETA.

[Ipenomiienrie cBeta. 3akoH TmperaomiieHUs1 cBeTa. [lomHOE BHYTpEHHEE OTpaKEHUE CBETa.

Hcnosnr30BaHMe MOJIHOTO BHYTPCHHETO OTPAKCHHUA B OIITHYCCKHUX CBETOBO/IAX.

Jluuza. Xon nmyuedr B nuH3ze. OnTudeckas cuctema (oroammapara, MUKPOCKOTIA M TEJIECKOIIA.
I'ma3 kak ontuyeckas cucteMa. ban3opykoCTh U 1adTbHO30PKOCTb.

Paznoxxenne Oemoro ceera B crnekTp. OmbiTel HetoToHa. CroKeHHE CIEKTPATbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

O NV hEWNRE

[IpsimonuHeNHOE pacpoCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonydyenue n300pakeHUI B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTUYecKU CBETOBOI.

Xon tydeid B coOuparomiei JTruH3e.

XoJ ay4del B pacCEeUBaloOIeH JIMH3E.

[Tonyuenue n300pakeHH ¢ TOMOIIBIO JINH3.

. ITpunun aeiictBus poroanmnapara, MUKpOCKOIIAa U TEJIECKOTIA.

10 Monens riiaza.
11. PaznoxxeHue 6e10ro cBeTa B CIIEKTD.

12. Tlony4enue GeJIOTO CBETA P CIIOKESHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuwvie pabomot u onvimol.

1.
2.
3.

N o v op

HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKeHHUsI CBETOBOTO JIyda OT yrja NaJeHHUs.

N3ydeHne xapakTepucTUK H300pakeHUs MpeIMeTa B TNIOCKOM 3epKalle.

HccnegoBanue 3aBUCHUMOCTH yrila MPEJOMIIEHHS] CBETOBOTO Jiydya OT YIJla NaJCHUS Ha
TPAHUIIE «BO3AYX—CTEKIIO».

[Tonyuenue n300pakeHH ¢ MOMONIBIO COOMPAOIIEH JTMH3BI.

Omnpenenenre (HOKYCHOTO PAaCCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIICH TUH3BI.

OnBITHI MO Pa3I0KEHHUIO OEI0TO0 CBETa B CIEKTP.

OnBITHI IO BOCTIIPUSATHIO I[BETA MPEAMETOB IIPHU WX HAOIIOICHUH Yepe3 [[BETOBbIC (DUIBTPHI.

Pa3z[e.11 12. KBaHTOBBIE AIBJICHHSI.



OmnbiTel Pesepdopma m mnanerapnas mozenb aroma. Mogens aroma bopa. Hcnmyckanue u
noryionieHue ceera atoMoM. KBaHTel. JIuHelyaTsie ClIEKTPHI.

PamnoaktuBHOCTh. Anb(a-, O6eta- u ramma-msnydenus. CTpoeHue atoMHOro sjpa. HykionHas
MOJeNb aToMHOTO sapa. M3oronsl. PammoaktuBHble npespaiieHus. [lepuon mosypacnaga aTOMHBIX
anep.

SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsIOBOTO M MAacCOBOIO YHUCEN. ODHEPrusl CBS3U
aTOMHbIX siaep. CBs3b macchl U 3Hepruu. Peakuuu cuHTe3a u neneHust saep. MICTOUHHMKHM 3HEpruu
CouHna 1 3BE3 1.

SAnepHas sHepretuka. JleicTBUSA paAMOAKTUBHBIX U3JIy4YCHUHN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3J1y4yeHUs U TOTJIOMICHHUSI.
CrieKTphl pa3au4HbIX a30B.

Criextp BoAOpO/Ia.

Ha6nronenue tpexoB B kamepe Buiibcona.
Pabota cuérunka HOHU3UPYIOMINX U3TYUCHU.

ou ks wWwNPE

Peructpanus nzny4eHus NpupoJHbIX MUHEPAJIOB U MPOJTYKTOB.

Jlabopamopnwie pabomel u onvimel.

1. HabmroneHue CIUIOMIHBIX U JIMHEHYAThIX CHEKTPOB U3JIy4EHUS.

2. HccnenoBanue TpPEKOB: H3MEPEHHE OHHEPrMM 4YacTHIBl 10 TOPMO3HOMY Tyt (1O
boTorpadusim).

3. Msmepenue paauoakTUBHOTO (poHa.

IHoBTOpHUTEIHLHO-06001IAOIIUI MOAYTb.

[ToBTOpHUTENBHO--0000MAOIIMI MOy b TMPETHA3HAYECH I CUCTEMaTh3alud U 0000IIeHHs
MPEIMETHOTO COJCPIKAHMSI W OIBITA JICATEIBHOCTH, MPHUOOPETEHHOTO IPH HW3YUYEHHWH BCErO Kypca
GU3MKK, a TaKKe Uil MOATOTOBKH K OCHOBHOMY TOCYIApCTBEHHOMY 3K3aMEHY IO (QH3UKE s
00yJaroIuXxcsi, BRIOPABIINX 3TOT YICOHBIN MPEIMET.

[Ipn M3y4YeHWH AAHHOTO MOJYJS PEATHM3YIOTCS W CUCTEMATH3UPYIOTCS BHJIBI JICATCIBHOCTH, Ha
OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTHIKCHHUE IPEIMETHBIX M METaNpEeAMETHBIX IIaHUPYEeMBIX
pe3ysbTaToB 00yueHUS, (POPMUPYETCS €CTECTBEHHOHAYYHAsI TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOIOB
HCCIICIOBAHUS SBJICHUHA TIPHUPOJIBI U TEXHUKH, OBJIAZICHHEC YMCHHUSIMH OOBSICHATH (DU3HUCCKUE SBIICHHS,
MIPUMEHSIS ITOJTYYCHHBIC 3HAHUS, PEIIaTh 33JIa4M, B TOM YHCJIe KAYCCTBCHHBIC M KCIIEPUMEHTAIbHBIC.

[TpyHIMIHATEHO JEATSIIBHOCTHBIA XapakTep JaHHOTO pasjelia peau3yercs 3a CYET TOro, 4YTo
00OyJaronuecs BIMOIHSIIOT 3aaHUs, B KOTOPBIX UM MPEJIaracTcs:

Ha OCHOBE IOJIYYCHHBIX 3HAHHWH pPACIO3HABATh U HAYYHO OOBSICHATH (PU3UYECKUE SBICHHS B
OKpYKaroIlled PUPOJIC U MIOBCEHEBHOW KU3HU;

UCIIOJIb30BaTh HAyYHbIC METOJbl HCCICNOBaHHS (U3NYCCKUX SBICHHA, B TOM 4YHCIE IS
MPOBEPKH TMITOTE3 U TOJIYYCHHUS TEOPETUUCCKUX BBIBOJIOB;

OOBSICHATh HayYHbIC OCHOBBI Han0OJIee BaKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHU, HAIPHUMED,
MPAKTUYECKOTO MCIOJIb30BaHUS PA3IMUHBIX UCTOYHUKOB YHEPTHH HA OCHOBE 3aKOHA MpEBpaIleHUs U
COXPaHEHHUS BCEX U3BECTHBIX BUAOB SHEPTHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 11O ®U3SUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUSA

W3yuenne (u3MKH Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHUs HAIPABIEHO Ha JIOCTH)KEHUE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEebHBIX PE3yIbTATOB.
B pesynbrare uzyueHust GU3UKM Ha YpOBHE OCHOBHOTO OOIIEro o0pazoBaHMs y 00y4arolerocs
OyayT chopMUpPOBaHBI CIIEAYIOIINE JINYHOCTHBIE PE3YJIbTAThl B YACTH:
1) naTpHOTHYECKOr0 BOCTIMTAHUSA:



® — [POSIBJICHUE MHTEPECca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PU3MUECKON HAYKH;

® — [[EHHOCTHOE OTHOIIEHUE K JIOCTIKCHUSM POCCUICKUX YUEHBIX--(DU3HKOB;
2) rpaxIaHCKOIr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

¢ — TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBIX M STHYCCKHX
po0IeM, CBSI3aHHBIX C TPAKTHYECKUM MTPUMEHEHUEM JOCTHKCHHUN (DU3HKY;

® — OCO3HaHHME BAXHOCTH MOPAIbHO--3TUYECKUX MPUHIIUIIOB B ACSITEIIBHOCTH YUEHOTO;

3) 3cTeTHYeCKOro BOCTIMTAHUSA:

® — BOCHPUATHE OSCTETUYECKUX KadeCcTB (PU3MUYECKON Hayku: €€ TapMOHHUYHOTO TOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

® — OCO3HAaHHE IIEHHOCTHU (U3MUECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHWSI MUpPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BAXKHEUIIIEH COCTABJISIONIEH KYJIbTYpHI;

® — pa3BUTHE HAYYHOU JIFOO03HATEITHLHOCTH, HHTEPECA K UCCIIEOBATEIHCKOM ICSITEIbHOCTH;

5) dopmupoBanusi KyJbTYPbI 310POBbS M IMOUMOHAJIBHOI0 0J1Ar0NOTYyYHA:

® — OCO3HaHWE IIEHHOCTH O0€30IacHOTO 00pa3a XKM3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHPE,
BOXXHOCTU TpaBWJI O€30MacHOrO TMOBEJACHUS Ha TPAHCIOPTE, Ha JOPOrax, C JAJICKTPUYECKUM U
TETUTOBBIM 000pYA0OBaHUEM B IOMAIIIHUX YCIOBUSIX;

e — chopMHUPOBAHHOCTH HaBBIKA peieKCHy, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ IMpaBa
y APYroro 4eJ0BeKa;

6) TPy10BOr0 BOCIIUTAHMS:

® — aKTHMBHOE ydYacTH€ B pEIICHWW TMPaKTHUYECKHX 3amad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3aIiy, TOPOJIa, Kpasi) TEXHOJOTUUECKOW U COIMATBLHON HANPaBICHHOCTH, TPEOYIONIHUX B TOM
yuciie ¥ GU3NYECKUX 3HAHUM;

® — HMHTEpecC K MPaKTUYECKOMY U3y4eHHIO0 podeccuil, CBA3aHHbIX C GUZNKOM;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

e — OpUEHTalus Ha NMpUMEHEHHe (PU3NUECKUX 3HAHUM AJIS pelIeHHs 3a7a4y B 001acTu OKpYyKaromen
cpenpl, IUIAHWPOBAHUS MOCTYNIKOB M OLEHKM HX BO3MOJKHBIX IOCIEACTBUU [UISl OKPYXKaIOIIEH
Cpelbl;

e — OCO3HaHME MNI0OATBLHOTO XapaKTepa KOJOTUYECKUX MPOOIeM U MyTeil UX peuIeHus;

8) apanTanuu K U3MEHSIOUIUMCS YCJIOBUAM COIMATBHON M IPUPOJIHOM Cpeabl:

¢ — HOTPeOHOCTh BO B3aUMOJICHCTBUU IPH BHINOJHEHUH HCCIIEJOBAHUI M IMPOEKTOB (U3NYECKOMN
HaIlPaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSAM JPYTHUX;

® — [IOBBILICHUE YPOBHS CBOECH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTD;

e — noTpebHOCTh B (OPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4uCie (OPMYIUPOBATH MU, MOHSITHS,
TUINOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

e — oco3HaHue JePUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTu (pus3uky;

® — [JJAHHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUN;

® — CTpEeMJICHHE aHAIM3UPOBATh U BBISABJIATH B3aMMOCBSI3U MPUPOJIBI, OOIIECTBA U IKOHOMHUKH, B TOM
YHClie C UCTOIb30BaHNEM (PU3NYECKUX 3HAHUM;

® — OIIEHKA CBOUX JCUCTBUHN C y4ETOM BIMSIHUS HAa OKPYXKAIOIIYIO CPEAY, BOBMOYKHBIX TJI00abHBIX
MOCJIEICTBUIA.

METAIIPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHHsS mporpaMMbl M0 (HU3UKEe HA YPOBHE OCHOBHOTO 00IIero oopa3oBaHUs y
oOyuatomierocss  OynyT  chOpMHpOBaHBI ~ MeTampeAMeTHbIe  Pe3yJbTaThl,  BKIIOYAIOIIUE
MO3HABATEIbHBIE YHUBEPCAIbHBIC y4eOHBbIE NEHCTBUS, KOMMYHHKATHBHBIE YHHBEpPCAIbHBIE y4eOHBIE
JeVCTBUS, pEryIsSTUBHBIE YHUBEPCAbHBIE YUeOHbIC CHCTBUS.



ITo3naBaTenbHBIC YHHBeEpPcadbHbIE YueOHbIE JeHCTBUSA

Ba3oBble Jornueckue JeicTrBus:

BBISIBJIATH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU 0OBEKTOB (SBICHHA);

yCTaHABIMBATh CYIICCTBECHHBIM NpPHU3HAK KiIaccu(UKauu, OCHOBAaHUSA Ui 0000IIEeHUS U
CpaBHEHMUS,

BBISBJIATE 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTpuBaeMbIX (pakTax, MaHHBIX U
Ha6JHOI[eHI/I$IX, OTHOCAIIUXCA K (1)I/I3I/I‘-IGCKI/IM SIBJICHUSM,

BBIABJIATL IMPUYUHHO--CICACTBCHHBIC CBA3KM IIPpU H3YUYCHHUU (1)I/I3I/I‘~I€CKI/IX SIBJICHUN W
IIponeccos, JcJ1aTh BBIBO/IbI C HUCIIOJIb30BaHUEM ACAYKTUBHBIX u HUHAYKTUBHBIX
YMO?:aKJHO‘-IeHHﬁ, BBIABUTI'aTh T'UIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/IT-IGCKI/IX BCJINYNH,
CaMOCTOSITEJIBHO BBIOMpATh CIOCOO pelieHus yuyeOHOM (¢u3nueckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BapHAHTOB pEIIeHMs, BEIOOp Hanbosee MOIXO0SIIEro ¢ yI€TOM CaMOCTOSTEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbCKue AeiiCTBUS.

HCII0JIb30BaTh BOIPOCH! KAK MCCIIEA0BATENbCKUI HHCTPYMEHT IIO3HAHUS;

MPOBOJUTH IO CAMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIA (U3NUYECKUI
9KCIIEPUMEHT, HEOO0IbIIIOE HCCIeI0BaHne (PU3UUYECKOTO SIBICHHUS;

OIICHUBAaThb Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh HMHGPOpPMAIUIO, TMOIYYEHHYIO B XOJe
HCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hopMyNIHpoBaTh 0000IIEHUS U BBIBOABI MO pe3yabTaTaM IPOBENEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIIEIOBAHMS,

MPOTHO3UPOBATh BO3MOXKHOE JaybHEWIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TaKkKe
BBIJIBUTaTh MPEIOJIOKEHNS 00 UX PA3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

MIPUMEHSTH Pa3IU4HbIe METObI, HHCTPYMEHTHI U 3alIPOCHI NP MOUCKE U 0TOOpe HHpOpMaAIIUU
WJTU JaHHBIX C YIETOM MPEJIOKEHHON ydeOHOM (PU3NUecKOn 3a/1a4u;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HHGOPMAIUIO PA3TUYHBIX BHI0B U
(dhopM MpencTaBICHHUS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMaIbHYIO (opMy MpelncTaBieHUS HHPOPMALUH U
WUTIOCTPUPOBATH PelIacMble 3aJ]aui HECIIOKHBIMU CXEMaMHU, JTuarpaMMaMi, UHON Tpadukoit
U UX KOMOMHAIIUSIMH.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

B X0Jie 00CYXKIeHUs ydyeOHOro marepuaia, pe3yibTaToB J1a0OpaTOPHBIX pabOT M MPOEKTOB
3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYXJIaeMOM TeMbl M BBICKA3bIBaTh WJEH, HAllEJCHHbIC Ha
peleHue 3a/1auu 1 oAiep kanue 01aroxenaTeIbHOCTH OOLeHMS,;

COIIOCTABJISATh CBOU CYXKAEHHUS C CYXISHHSAMM JPYIMX YYAaCTHMKOB JMANOra, oOHapyKuBaTh
pas3nuyKe U CXOJCTBO NO3ULIUH;

BBIpaXkaTh CBOIO TOUKY 3pEHMSI B YCTHBIX U MTUCHbMEHHBIX TEKCTaX;

NyOJIMYHO TIPEJCTABIIATh PE3YyIbTaThl BBINOJHEHHOTO (PM3UYECKOTO OMbITa (IKCHEPUMEHTA,
UCCIIeIOBAHUS, ITPOEKTA);

MOHMMaTh W HCHOJb30BATh MPEUMYILIECTBA KOMAaHIHOW M WMHIMBHyalbHOH palbOTHI IpH
peleHN KOHKPETHO! (PU3nYecKoil MpooiemMsl;

IIPUHUMATD 1IEJIN COBMECTHON JIE€ATENBHOCTH, OPraHU30BbIBATh JEHCTBUS O €€ JOCTHKECHUIO:
pacrpeneNiaTh poJid, OOCY)KJaTh HPOLECCHl M Pe3yabTaTbl COBMECTHON palboThl, 00001IIaTh
MHEHUS HECKOJIBKUX JIFO/IEH;

BBIMIOJIHATh CBOIO 4acTh palOThl, JOCTUras KadeCTBEHHOIO pe3yJbTaTa II0 CBOEMY
HaMpaBJICHUIO U KOOPIUHUPYS CBOU ACUCTBUS C JPYTrUMHU WICHAMH KOMaHIbI;



® OIICHMBAaTh KAa4yeCTBO CBOETO BKJaJa B OOMIMH MPOIYKT MO KPUTEPHUSM, CAMOCTOSITEIHHO
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

PerJIﬂTHBHLIe YHUBEpPCAJIbHbIE yqeﬁm,le JedcTBUA

Camoopranmzanms:

® BBIIBIATH NPOOJIEMBbI B XU3HEHHBIX M YUEOHBIX CHUTYalHAX, TPEOYIOIIUX ISl pPEHICHHUs
(bU3NIEeCKUX 3HAHUM;

® OpHEHTHUPOBATHCS B PA3JIMYHBIX [OAXO0JAX NMPUHATUS PElIeHUH (MHIUBUIYalIbHOE, IPUHSTHE
pellIeHUs B IPyIIe, IPUHITHE PELICHUH IPYIIOoN);

® CaMOCTOATENBHO COCTABIIATH QITOPUTM pelieHuss (U3NYECKOM 3aJaud  WiIM  IJ1aHa
UCCIIEIOBAaHUSI C y4ETOM MMEIOLIUXCS PECypCcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBAaTh MpeAsiaraéMble BapUaHThl pelICHUI;

e JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJILHBII MHTEJIEKT:

e J1aBaTh a/ICKBaTHYIO OIIEHKY CUTYyallUU U IpeuiaraTh MiaH e€ U3MEHEHMUS,;

® OOBSICHATH MNPUYMHBI JIOCTIKEHUS (HEJAOCTHXKEHHUS) pE3ylbTaTOB JESTEIbHOCTH, J1aBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTUBBI B JEATEIHHOCTh (B TOM 4HCIE B XOJ BBINOJHEHUS] (PUIUYECKOTO
UCCIIEIOBAaHUSl WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, U3MEHHBIIUXCS CUTYallHil,
YCTaHOBJIEHHBIX OLINOOK, BOZHUKIINX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIN U YCIOBUSIM;

® CTaBUTbH ceOsd Ha MECTO JPYroro 4yejioBeKa B XOJE CIOpa WIM AUCKYCCHUM Ha HaydyHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;

® [IPU3HABATH CBOE IPaBO HA OIIMOKY IIPU peLIeHUH GU3NYECKUX 3aa4 WIH B YTBEPKACHUAX Ha
Hay4yHbIC TEMBI H TAKOE JK€ IIPABO APYrOTo0.

INPEIMETHBIE PE3YJIBTATbBI

K kouiy oOyuenuss B 7 kjacce mpeIMeTHbIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE MOJKHBI OTPa’KaTh
cOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

J UCIIOJIb30BAaTh MOHATHA: (PU3MUECKHEe U XUMHUYECKHE SBJICHUS, HAOIIOJCHUE, IKCIEPHUMEHT,
MOJeNb, TUIIOTE3a, SAUHUIIBI (PU3NUECKUX BETUYHH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BEIIEeCTBa
(TBEpIoe, KUIKOe, Tra3oo0pa3HOe), MEXaHHYeCKOe [BIKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPaeKTOPHsl, paBHOJACHCTBYIOIIas cuia, nedopmanus (ymnpyras, IJIacTUYECKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

. paznuuath sBiaeHus (Aud@ysus, TemIoBoe ABUKEHHE YAaCTHUI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBIDKEHUE, WHEPLIHS, B3aUMOJICHCTBUE TEJ, paBHOBECHE TBEPIBIX TEN C
3aKpEIUIEHHOM OChIO BpAILlEHMs, Tepefada JaBieHUs TBEPIABIMU TeJlaMH, JKUIKOCTAMH M Ta3aMH,
aTMoc(epHOe NaBlieHHE, MIIaBaHWE TeJ, MPEBpallleHUsT MEXaHUYECKOW JHEpPruu) MO OIMUCAHUIO0 UX
XapaKTEePHBIX CBOWMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SBIICHUE;

o pacrmo3HaBaTh MPOSIBICHHE W3YUYEHHBIX (U3MUYECKUX SIBICHUU B OKPYKAIOIIEM MHpE, B TOM
yrcne (Gu3ndeckue SIBICHUS B MPHUPOJIE: MPUMEPHI JBIKECHHUS C PA3IMYHBIMU CKOPOCTSIMHU B JKUBOU U
HEXXUBOU MPHUPOJE, JeCTBUE CUIIBI TPEHUS B IPUPOJIC U TEXHUKE, BIHMSIHIE aTMOC(EPHOTO JaBICHUS Ha
KUBOUM OpraHusM, IUIABaHHE PbIO, phIYaru B Tejle YeNOBEKa, MPH ATOM MEPEBOJAUTH MPAKTUYECKYIO
3a/1auy B y4eOHYIO, BBIICTATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKHN) (PU3UUECKHX SBIICHHI;,

. OTIMCHIBATh M3yYCHHBIC CBOWCTBA TN H (PU3UYECKHE SBICHUS, HCHOIb3ysS (QHU3NUECKHe
BEIMYUHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BpeMs, IMyTh, CKOPOCTb, CPEAHSsS CKOPOCThb, CHJIA
yIPYroCTH, CWJIA TSDKECTH, BEC Tela, CHia TPEeHHs, JaBieHue (TBEPAOTO Tena, >KUIKOCTH, Ta3a),



BBITAJIKMBAIOIIAs CHJIa, MEXaHW4YecKas paboTa, MOIIHOCTb, IUIEYO CHIIBI, MOMEHT CHJIbI, KO3()(HUIIMEHT
IIOJIE3HOTO JEWCTBHMSI MEXAaHHW3MOB, KHHETHYECKass M IOTEHLMAJIbHAs DSHEPrus), MpU OINUCAHUU
NPaBUIBHO TPAKTOBATh (DPU3MYECKHI CMBICI HCIIOJIb3YEMbIX BEIMYMH, MX O0003HAUYEHUS U €IUHHIIBI
($U3NYECKUX BEIMYHMH, HAXOAUTh (POPMYIIbI, CBS3BIBAIONINE NAaHHYIO (PU3MUYECKYIO BETUUMHY C IPYTUMHU
BEJIMYUHAMHU, CTPOUTH IPa(UKN N3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

. XapaKTepu30BaTh CBOWMCTBA TeJ, (DU3MYECKHE SBJICHUS M MPOIECCHl, HCIOJb3ys IpaBUia
CIIOXEHMsI cuil (BJIOJIb OAHOM mpsiMoii), 3akoH ['yka, 3axon Ilackans, 3akoH Apxumena, NpaBUIIO
paBHOBecHsl ppluara (Oj0Ka), «30J0TO€ NPABUIO» MEXAHUKH, 3aKOH COXPAaHEHMsS MEXaHMYECKOM
SHEPTHH, IPU STOM JIaBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

J OOBSICHATH (DU3NYECKUE SBJICHUS, MPOLECCHl M CBOICTBA TeN, B TOM YHCIE U B KOHTEKCTE
CUTYyallMull MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUUYMHHO--CJIEACTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHE U3 |—2 JOrMuecKux IIaroB ¢ ONOpoi Ha 1—2 M3ydyeHHBIX CBOMCTBA (PU3MUECKUX
SIBIICHUH, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

o pemath pacdy€THble 3ajaud B 1—2 AelCTBUS, MCIOJB3YS 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE
¢Gu3nyeckue BENIMYMHBI. HAa OCHOBE aHAlIM3a YCIOBMS 3aJaud 3allUChIBAThb KpPAaTKOE YCIOBHE,
MOJCTaBIATh (U3NYECKUE BEIMYMHBI B (POPMYNBI M TMPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOUYHBIE
JaHHbIE, HEOOXOJIMMBIEC JJIs pelIeHMs 3aJad, OLUEHHBATh PEAMCTHYHOCTH MOJIy4eHHOW (u3nueckoit
BEJTMYMHBI;

o pacrno3HaBaTh HpPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIHM (PU3UYECKHX METOJOB, B
ONHMCAHWU WCCIEAOBAaHUS BBIIEIATH MPOBEPSAEMOE MPEANOJIOKEeHHe (TUIOTEe3y), pas3audarh |
MHTEPIPETUPOBATH MOIYUYECHHBIN pe3yabTaT, HAXOIUTh OLIMOKHU B XOJIE OMBITA, JA€JaTh BHIBOJBI 110 €T0
pe3yibTaram;

o IIPOBOJIUTH OIBITBl IO HAOMIOACHUIO (PU3MUYECKMX SBICHUM MM (U3UYECKUX CBOWCTB TEIl:
(dopMynupoBaTh IpOBEpsEMble  IPEIOI0KEHUS, COOMpaTb YCTAHOBKY U3  IPEUIOKEHHOTO
000pyZ0BaHUs, 3alUCBIBATE XO/1 ONbITA U (POPMYIUPOBATH BHIBOIBI;

o BBIMIOJIHATh TPSAMBIE HM3MEPEHMs] PAcCTOSHUS, BPEMEHM, MacChl Tena, 00bEMa, CHIBl U
TEeMIepaTypbl C HCHOJIb30BAHUEM AaHAIOTOBBIX M IM(PPOBBIX MPUOOPOB, 3aAMUCHIBATH ITOKA3aHUS
pUOOPOB ¢ YUETOM 3aJJaHHOH aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHNUH;

o IIPOBOJIUTh MCCIEJOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKOM BEJIMYMHBI OT Jpyro c¢
HCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBIXKYILETOCs Tejla OT BpEMEHU
JBYDKEHUS TeJla, CUJIbI TPEHUS CKOJIBXKEHMs OT Beca Tela, KauecTBa 0OpabOTKM MOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CHJIbl TPEHHUS OT IUIOUIAJU COIPUKOCHOBEHHUS TeJ, CHIIbl YNPYrOoCTH OT YAJMHEHUS
IPYKUHBI, BHITAJIKABAIOLIEH CUJIBI OT 00bEMA MOrPYKEHHON YacTH TeNa U OT IUNIOTHOCTH JKUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT INIyOMHBI, HA KOTOPYIO MOTPY)KEHO TeJO, YCIOBUH IJIaBaHUs
TeJ, YCIIOBUI paBHOBECHUS pblyara M OJIOKOB), y4aCTBOBATh B IJIAHWPOBAHUM Y4eOHOTO MCCIICAOBaHUS,
coOMpaTh YCTAHOBKY U BBINOJHATH H3MEPEHUs, CIEAysl NpPeJIOKEHHOMY IUIaHy, (UKCHPOBATh
pe3yibTaThl IMOJY4YEHHOW 3aBHUCHMOCTH (DM3MYECKUX BEJIMYMH B BHJEC NPEAJIOKEHHBIX TaOiaull U
rpauKoB, eJ1aTh BHIBOJIbI IO PE3YJIbTATaM UCCIIEA0BAHUS;

o IIPOBOJIUTh KOCBEHHBIE HM3MEPEHUs (PU3NYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA >KUJIKOCTU U
TBEPAOTO TeJa, CUJIa TPEHUS CKOJIbKEHUS, JaBICHNUE BO3/lyXa, BBITAJIKABAIOIIAs CHJIA, IEHCTBYIOLIAs Ha
HOTPYKEHHOE B KHUJIKOCTb TeNO, KOA(P(HUIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX MEXaHU3MOB), CIEIYs
MPEUI0KEHHOW MHCTPYKIMU: MPU BBIIOJHEHUN U3MEPEHUN cOOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIYUCIISTh 3HAYEHNUE UCKOMOMW BEJIMYNHBI;

. coOuro1aTh MpaBHiia TEXHUKU OE30MIaCHOCTH MU paboTe ¢ J1abopaTopHbIM 000pYIOBAHUEM;

J yKa3bIBaTh NPUHIMIIBI JEHCTBUS NPUOOPOB M TEXHMYECKHX YCTPOMCTB: BECBHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOMIMEcs COCyIbl, OapoMeTp, pblyar, IMOABWXHBIH M HEMOABUXHBIN OJOK,
HAKJIOHHAsSI IIJIOCKOCTH;

J XapaKTepu30BaTh NPHUHIMIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB M TEXHHUUECKUX YCTPOWCTB C
OMOpOi Ha MX ONucaHHs (B TOM 4YHMCIE: MOAUIMITHUKH, YCTPOHCTBO BOJOMPOBOJA, TMAPABINYECKUN



MPEecc, MAHOMETP, BBICOTOMEpP, MOPIIHEBOM HACOC, apeoMETp), MCHOJb3Yys 3HAHUS O CBOMCTBAX
¢bu3nUecKuX SABICHUNA U HEOOXOJMMbIE (PU3HUECKUE 3aKOHBI M 3AKOHOMEPHOCTH;

o MIPUBOJIUTH MPUMEPHI (HAXOJUTh HWHPOPMAIMIO O MPUMEpax) MPaKTUYECKOTO HCIOJIb30BaHUS
(bu3MUeCKUX 3HAHUN B TMOBCEAHEBHOW JXU3HU JUIS OOEcCreueHUs: 0e30MacHOCTH IpH OOpalieHHH C
npubopaMu M TEXHHUYECKHMMH YCTPONCTBAMH, COXPaHEHUS 3JI0POBbS H COOMIOJACHHS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKAIOLLEN CpeleE;

J OCYILIECTBIISITE OTOOpP MCTOYHHKOB WMH(MopManuu B MHTEpHETE B COOTBETCTBHU C 3aJaHHBIM
MTOMCKOBBIM 3aIPOCOM, HAa OCHOBE MMEIOIIMUXCS 3HAHUM W MYTEM CPAaBHEHUS Pa3IMYHBIX MCTOUYHHKOB
BBIJICJISITH UH(GOPMAIINIO, KOTOPAst ABJISIETCS MPOTUBOPEYUBOM UITM MOKET OBITh HEIOCTOBEPHOI;

. WCI0JIb30BAaTh TPU BBIMIOJIHEHUU YUCOHBIX 33aJaHUl HAyYHO--TIOMYJSIPHYIO JINTEPATYPY
(DU3HYECKOTO COJEpXKAHUS, CIIPABOYHBIC MaTepHaibl, PeCypchl ceTu MHTepHeT, BIaaeTh NMpuéMamu
KOHCTIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBanusi UHPOPMAIIUU U3 OJTHOM 3HAKOBOW CHCTEMBI B JAPYTYIO;

. co37aBaTh COOCTBCHHBIC KpaTKHWE NHCHMEHHBIC M YCTHBIC COOOINCHHWS Ha OCHOBe 2—3
HMCTOYHUKOB WH(MOpMaIuu (U3HUECKOTO COJEpKaHHs, B TOM 4HCIE MYyOJWYHO [ejaTh KpaTKue
COOOIIEHHUS O PE3yNIbTaTaX MPOCKTOB WM yIEOHBIX MCCIIEIOBAHUM, TTPH 3TOM TPaMOTHO HCIIOIh30BaTh
M3Y4YEHHBIN TOHATHITHBIN anmapaT Kypca (pU3uKH, COPOBOXK/IATh BHICTYIJICHHE MTPE3CHTAIINECH;

. MIPU BBITIOJIHEHUN Y4E€OHBIX MTPOEKTOB U MCCIIEIOBAHUN pacipenemsiTh 00sI3aHHOCTH B TPYIIE B
COOTBETCTBUHU C TOCTaBJICHHBIMHU 3a/JadyaMi, CICAWTH 3a BBHITIOJIHEHHWEM IUIaHA JIEWCTBHUH, aJeKBAaTHO
OIIEHMBAaTh COOCTBEHHBIM BKJIAJ B JCITEIBHOCTh TPYIIbBI, BBICTPAUBAaTh KOMMYHHUKATHBHOE
B3aMMO/ICHCTBUE, YIUTHIBAS MHEHHE OKPYKAFOIIHX.

K xoniy obyuyenuss B 8 kJiacce mpeaMeTHBIC Pe3yabTaThl HAa 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUMN:

. HCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBWKEHUE aTOMOB M MOJIEKYI,
arperatHble COCTOSIHHS BEIIECTBA, KpHUCTAJUIMYECKUEe M aMop(dHble Teja, HACBHIUICHHBIA H
HEHACBILIEHHBIN Map, BIAXHOCTh BO3/yXa, TEMIIEpaTrypa, BHYTPEHHsISI SHEPTrusi, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHbBIN ANEKTPUUECKHI 3apsijl, SIEKTPUUYECKOE M0JIe, TPOBOAHUKHU U AUAICKTPUKH, TIOCTOSIHHBIN
AIIEKTPUYECKHI TOK, MAarHUTHOE T0JI€;

J pasnuyath sBJICHUS (TEIJIOBOE pacIIMpeHHe W CKaTHe, Terionepesaya, TEIIOBOE paBHOBECHE,
CMauMBaHME, KaNWUISpPHbIC SBJICHUA, HCIApeHHe, KOHACHCAlUs, IUJIaBJICHHE, KPHUCTaJUIU3alUs
(oTBepaeBaHue), KUTICHUE, TeIIonepeaayda (TemIonpoBOIHOCTb, KOHBEKIIHS, U3IIy4EHHE ), ANEKTPU3ALIUS
TeJd, B3aUMOJICHCTBUE  3apsijioB, JIGHCTBUS  DJIEKTPUYECKOTO  TOKa, KOPOTKOE 3aMbIKaHHE,
B3aUMO/ICHICTBUE MarHUTOB, JIEHCTBME MArHUTHOIO MOJS HAa MPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHAas
MHJYKIKS) 10 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMNBITOB, IEMOHCTPUPYIOIIUX JTAHHOE
(buznuecKoe sIBICHUE;

. pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (DU3MUECKUX SIBJICHHUM B OKPYXKAlOIIeM MHpE, B TOM
yucine (U3NYECKUE SBJICHUA B TPUPOJIE: MOBEPXHOCTHOE HATSHKEHHWE M KANUJUIIPHBIC SIBICHUS B
pUpoje, KpUCTAUIBI B mpupoxae, ulnyueHue CoiiHIa, 3amep3aHHe BOJOEMOB, MOpPCKHE OpH3bI,
oOpa3oBaHHE pOCHI, TyMaHa, HMHEs, CHera, 3JEKTPUYECKHUE SIBICHUS B aTrMocdepe, 3JIEKTPUUECTBO
YKUBBIX OPraHW3MOB, MarHUTHOE T0Jie 3eMJIH, Jpel( MO0COB, POJIb MATHUTHOTO TOJIS JUIS KU3HU Ha
3emiie, TOJAPHOE CHUSHUE, TPU ITOM IMEPEBOJUTH MPAKTHYECKYIO 3a/lady B Y4eOHYIO, BBIACIATH
CyIIIECTBEHHBIE CBOICTBA (MIPU3HAKU) PU3NUECKUX SIBICHU;

o OTHCHIBATh HM3yYCHHBIC CBOWCTBA TeN M (PU3UYECKHE SBICHUS, HCHOIB3YysS (QU3NUECKHe
BENTUYMHBI (TemIepaTypa, BHYTPEHHSS DJHEPTHs, KOJIWYECTBO TEIUIOTHI, YyAeIbHas TEIIOEMKOCTh
BEIIECTBA, yJAENbHas TEIJIOTa IUIABJICHHUS, yAENbHAas TEIUIoTa MapooOpa3oBaHus, yAeNbHAs TEIioTa
CTOpaHus TOTUIUBA, KOA(PDUITUEHT MOJIE3HOTO EHCTBUS TETNIOBOM MAaITUHBI, OTHOCUTENbHAS BIKHOCTh
BO3/1yXa, 3JIEKTPUUYECKUM 3apsJl, CUJIa TOKA, JIEKTPUUYECKOE HAMPSKEHNUE, COMTPOTUBIICHUE MTPOBOIHUKA,
yIeIbHOE COIMPOTUBICHUE BEIIECTBa, padOTa M MOIIHOCTH DJIEKTPUUECKOTO TOKA), MPHU OMHCAHUU
MPABWIBHO TPAKTOBaTh (U3NYECKHI CMBICT HUCIOIB3YEMbIX BEIWYHH, OOO03HAYCHHS U EAMHHUIIBI
(U3MYECKUX BEIMYWH, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BETUYHUHY C APYTUMHU
BEITUYMHAMHU, CTPOUTH IPaPUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJIMYNH;



o XapaKTepu30BaTh CBOWMCTBA Tel, (pu3MyecKHe SIBICHUS W TPOLECCHI, HCIOJb3yd OCHOBHBIC
IIOJIOXKEHUSI MOJIEKYIISIPHO--KUHETUUECKON TEOPUH CTPOEHMSI BEILIECTBA, IPUHIIMII CYIIEPIIO3ULIUU TOJIEH
(Ha KauECTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs 3apsna, 3akoH OMa I ydacTKa Lienu, 3aKoH JKoyis—
JleHna, 3aKOH COXpaHEHUS SHEPTUH, TIPH STOM J1aBaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3aIMCHIBATD
€ro MaTeEMaTUYECKOE BbIPAKEHUE;

o OOBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEl, B TOM 4YHCIE W B KOHTEKCTE CHUTYaIlHi
[IPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIABJIATH IPUYMHHO-CIECJCTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne U3 1—2 JOrMYEeCKUX MIAaroB C OMOpoil Ha 1—2 M3y4EeHHBIX CBONCTBA (PU3MUYECKHUX SBIICHHM,
(U3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

o pemarh pacdy€THble 3ajauyd B 2—3 AEWCTBUS, MCIIOJB3YS 3aKOHBI U (OPMYJbI, CBSI3bIBAIOIIME
¢u3nvecKre BEIMYMHBI: HA OCHOBE aHAJM3a YCIOBHS 3a/laud 3aIMCHIBATh KPAaTKOE YCIIOBUE, BBISBIATH
HEJOCTAaTOK JaHHBIX I pElleHUs 3aJaud, BbIOMpaTh 3aKOHBI U (OPMYJbl, HEOOXOIUMBbIE Ui €€
pelIeHns, MPOBOAUTH pacu€Thl U CPABHMBATh IIOJYYEHHOE 3HadeHHE (U3MUECKON BEIMYUHBI C
W3BECTHBIMU JIaHHBIMU;

o pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PpEIIUTh HPU NOMOIIM (PU3MUECKUX METOJOB,
UCIOJIb3YSl ONMCAaHWE UCCIEOBAHMS, BBIAEIATh IMPOBEPSIEMOE MPENOJIOKEHUE, OLCHUBATh
MPaBUJIBHOCTH MOPsI/IKa MPOBEICHUS UCCIIEOBaHUS, J€aTh BbIBO/IBL;

J MIPOBOJUTH OMBITHI IO HAONIONEHUI0 (U3MUECKUX SIBJICHUNW WIM (U3HUECKUX CBOWCTB Tel
(KanwIsipHbIE SIBJICHMSI, 3aBUCHMOCTb JaBJIEHMsI BO3JyXa OT €ro o0bEéMa, TemIepaTypbl, CKOPOCTH
mpolecca OCTBIBAaHHWSA M HarpeBaHUs MpH U3IY4YEHHHM OT I[BEeTa H3JIydaromiend (MOTromaronei)
MMOBEPXHOCTH, CKOPOCTh HCIAPEHUsI BOJBI OT TEMIEPATyphl >KUJIKOCTH M IJIOLIAAN €€ MOBEPXHOCTH,
ANIEKTpU3ALMS Tl U B3aUMOJIEHCTBUE JJIEKTPUYECKUX 3apsi/ioB, B3aUMOJIEHCTBUE MOCTOSHHBIX
MarHuTOB, BU3YyaJIM3allusl MArHUTHBIX IOJIEH MOCTOSIHHBIX MarHUTOB, JEHCTBHSI MarHUTHOTO IOJI Ha
IIPOBOJIHUK C TOKOM, CBOWMCTBA 3JIEKTPOMAarHUTa, CBOWCTBA 3JIEKTPOJBUIATENS MOCTOSIHHOTO TOKA):
(bopMynupoBaTh IpOBEpsEMble  MPEINON0XKEHUs, COOMpaThb YCTAHOBKY U3  IPEUIOKEHHOTO
000pyZ0BaHUs, ONIUCHIBATh X0 OMbITA U (POPMYJINPOBATH BBIBOBI;

o BBITOJIHATH NPSMbIE U3MEPEHUS TEMIIEPATYPBI, OTHOCUTEIBHOM BIQ)KHOCTU BO3yXa, CHJIBI TOKA,
HaMpsKEHUs C UCTIOJIb30BaHUEM aHAIOTOBBIX MPUOOPOB U 1aTYMKOB (PU3NYECKUX BEJIMYUH, CPAaBHUBATh
pe3yabTaThl U3MEPEHUH C YUETOM 3aaHHOM aOCOJIFOTHON MOIPEIIHOCTH;

o IIPOBOJIUTh MCCIEJOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKOM BEJIMYMHBI OT Jpyro c¢
UCIOJb30BAHUEM MPSMBIX H3MEPEHHUHl (3aBUCHUMOCTb CONPOTHUBIIEHUS IPOBOJHUKA OT €ro JJIMHBI,
IUIOIIAJM MONEPEYHOI0 CEYEHHs U YIEJIBHOTO CONPOTUBIICHUS BEIECTBA IPOBOJHHUKA, CHIIBI TOKA,
UAYIIEro uYepe3 MPOBOAHUK, OT HANpsDKEHUs Ha MPOBOJHUKE, UCCIEAO0BAHHE IMOCIIEAOBATENBHOIO U
HapajyieIbHOr0 COCIMHEHUH HPOBOJHHMKOB): IUIAHMPOBATh HCCIEJI0BAaHUE, COOMpATh YCTAHOBKY U
BBIMOJIHATh M3MEPEHMs, CIeAys MNpPeUIOKEHHOMY IUIaHy, (HUKCHUpPOBAaTh pE3YJbTaThl IOJIy4YE€HHOU
3aBHCUMOCTH B BHJIE TaOJIUI U I'paMKOB, JeJIaTh BBIBOJIbI IO PE3yJIbTaTaM UCCIIEI0BaHMS;

J IIPOBOJIUTh KOCBEHHbIE M3MEpeHHsI (U3NUYECKUX BEJIWYMH (yIelIbHas TEIUIOEMKOCTh BEIIECTBA,
COIIPOTHUBJIEHUE MPOBOJIHUKA, pab0Ta M MOILHOCTh 3JEKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHUs,
coOMpaTh SKCIHEPUMEHTAIbHYIO YCTAaHOBKY, CII€ys NPEAJOKEHHOW MHCTPYKIMHU, M BBIYUCIATH
3HAUEHUE BEJINYUHBL;

o coOuro1aTh MpaBuiia TEXHUKN 0€30MIaCHOCTH MU paboTe ¢ J1abopaTopHbIM 000pYJOBAHUEM;

J XapaKTepu30BaTh MPUHLUIBI JCHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHMUYECKHX YCTPOMCTB C
OMOpoi Ha MX omucaHMs (B TOM 4YHCJE: CHUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, IapoBasl TypOuWHa,
amrepMeTp, BOJBTMETP, CUYETYMK OJIEKTPUUECKOM DSHEPruM, 3JIEKTPOOCBETUTENbHbBIE NPUOOPHI,
HarpeBaTeJbHbIE 3JIEKTPONPHOOPHl (MPUMEPHI), IEKTPUUECKHE MPEIOXPAHUTEIH, AIIEKTPOMAarHuT,
ANIEKTPOJBHUraTeNlb TMOCTOSHHOIO TOKA), WCHOJb3ysd 3HAHUS O CBOWMCTBAaX (DM3MYECKUX SBICHUA U
Heo0X01uMble (PU3NYECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTbIe TEXHUYECKUE YCTPOHCTBA M M3MEpUTENbHbIE NPUOOPHI MO CXeMaM u
CXEMAaTUYHBIM PUCYHKaM (KUAKOCTHBI TEPMOMETp, TEPMOC, ICHUXPOMETP, TMIPOMETp, ABHUraTelb
BHYTPEHHETO CrOpaHUs, DJJIEKTPOCKOIN, PEOCTAT), COCTABIATH CXEMBbl JJIEKTPUYECKUX ILENed ¢



MOCIIEIOBATEIbHBIM M TapauIeIbHBIM COCITUHEHHEM JIIEMEHTOB, pa3jinyas YCIOBHBbIE OOO3HAYCHUS
AJIEMEHTOB JIEKTPUUECKUX LIETIEH;

® [IPUBOJMUTH MpPUMEpPHl (HAXOAUTh HMH(POPMAIMIO O MPHUMEPax) MPAKTUYECKOTO HCIOIb30BAHUS
¢u3nveckux 3HAHUK B TMOBCEIHEBHOW KM3HM Ul oOecriedueHUs Oe30MacHOCTH IMpH OOpamieHuHu ¢
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHsS 3/0pOBbS M COONIONEHHS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKAIOLLEN CpeleE;

® OCYILIECTBIIATH TIOMCK MH(OpMaIu Hu3nIecKoro coaepkanust B MlHTepHETE, HA OCHOBE MMEIOIIMXCS
3HAHUN U MYTEM CPaBHEHMSI JONOJHUTENIBbHBIX UCTOUHHUKOB BBIJCNIATh UHPOPMALIUIO, KOTOpasl SBJISETCS
MIPOTUBOPEUMBOM UIIM MOXKET ObITh HEJOCTOBEPHOIA;

® ICTIOJIb30BATh MPH BHITIOJHEHUHU YYEOHBIX 3a/laHUI HAyYHO--TIOMYJSIPHYIO JINTEPATypy (HPU3HUYECKOTO
COJIEp)KaHUs, CIOPAaBOYHBIE  MaTepualibl, pecypchl cetu  VHTepHer, Biajgerb npuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;

® cO3/1aBaTh COOCTBEHHbIE NMHUCHMEHHBIE M KPAaTKHE YCTHBIE cOOOIIeHHs, 00oOmas nHpopManuo u3
HECKOJIbKUX UCTOYHHUKOB (PU3UYECKOTO COJIEPKaHNUs, B TOM YHCIIE MYOJINYHO MPEACTABIATh PE3YNIbTAThI
MIPOEKTHOM MJIM MCCIIEI0BATENbCKON JEATEIbHOCTH, NMPU 3TOM I'PAMOTHO HCMOJIb30BaTh HW3YYEHHBIN
MOHATUIHBIN anmapaT Kypca (U3UKH, CONPOBOXKIAATH BBICTYINIEHUE TIPE3EHTALUEH;

®IIpU BBINOJIHEHUU YYEOHBIX MPOEKTOB M UCCIEAOBAHMM (PU3NYECKUX MPOIECCOB pPACIPEAEATh
00s3aHHOCTH B TpYIIIIe B COOTBETCTBUU C MOCTABJICHHBIMU 33Ja4aMU, CIEIUTh 3a BBIIIOJHEHUEM IIIaHa
NeUCTBUIM U KOPPEKTHUPOBATh €ro, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JESTEIBHOCTh IPYIIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJIEHCTBHE, TPOSBIISAS FTOTOBHOCTD pa3peiiaTbh KOH(QIUKTHI.

K xoniy obyuenuss B 9 kJiacce mpeaMETHBIC Pe3yJabTaThl HAa 0a30BOM YPOBHE JOJDKHBI OTpa)xaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

® ICIIOJIB30BaTh IOHATHUA: CHCTEMa OTCYETa, MaTepuajbHas TOYKA, TPACKTOPHS, OTHOCHUTEIBHOCTH
MEXaHUYECKOro JABMXKEHMs, Aedopmanus (ymnpyras, IUIACTHYECKas), TPEHUE, LIEHTPOCTPEMUTENIBHOE
YCKOpPEHHE, HEBECOMOCTb U IEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPAOE TENO, LEHTP TKECTU
TBEPJIOTO TeJla, PaBHOBECUE, MEXaHMUYECKHE KOJIEOAHUs M BOJIHBI, 3BYK, MHQPa3BYK M YJIbTPa3ByK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CIEKTpBbl MCIYCKaHHUS M TNOIJOIIEHus, anb(da-, OeTa- MW ramMma-U3Iy4eHUs, M30TOIbl, sAEpHas
JHEPreTHKa;

® pa3InyaTh sBJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJMHENHOE JIBUKEHUE, PaBHOYCKOPEHHOE
IPSIMOJIMHENHOE JBMKEHHE, CBOOOJHOE MaJeHHE Tel, PaBHOMEPHOE J[BI)KEHHE IO OKPY)KHOCTH,
B3aMMOJICHCTBHE Te€J, pEakTUBHOE JBIJKEHHE, KosebaTelabHOE JBMJKEHHE (3aTyxarolue u
BBIHY)KJICHHbIE KOJIeOaHMs), PE30HAHC, BOJHOBOE [BMI)KEHHE, OTpa)XC€HHWE 3BYyKa, HpPAMOJIMHEIHOE
pacnpoCTpaHEHUE, OTPAKEHUE M IPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE OTpaKCHHE CBETa,
pasnoxeHue Oeoro cBera B CHEKTP M CJIOXKEHHE CIEKTPaJbHBIX LBETOB, JUCIEpPCHs CBeTa,
€CTECTBEHHAsl PaIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOr0 CHEKTpa M3JIy4eHHsI) 10 OMUCAHMUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

® pacro3HaBaTh INPOSBICHUE H3YYEHHBIX (DU3MYECKUX SIBICHUH B OKpY)KalOIleM Mupe (B TOM 4YHCIe
¢u3nyeckue sBIEHUS B NPUPOJE: NPUIMBBI U OTJIMBBI, JABWKEHHE I1aHeT COJHEUHOW CUCTEMBI,
pPEaKTUBHOE JIBUJKEHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3E€MIJIETPSCEHUE,
celicMUYecKrue BOJIHBI, IIyHaMH, 3XO, LIBeTa TeJ, ONTHYECKUE SBJIECHUS B IMPHUpOJE, OMOIOTHYecKoe
JEeWCTBUE  BUAMMOTO,  YIAbTPAa(UOJIETOBOTO M  PEHTTEHOBCKOTO  M3JIy4eHHH, eCTEeCTBEHHBIN
palMOaKTUBHBIM ()OH, KOCMHUECKHE JIy4d, DPaJUOAKTUBHOE W3JIydeHHE TNPUPOJHBIX MHUHEPAJIOB,
JeWCTBUE PAJMOAKTUBHBIX M3JTy4YEeHUH HAa OPraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO
3ajauy B yueOHYI0, BBIICIATH CyIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUM;

® ONIMCHIBaTh M3y4YCHHBbIE CBOWCTBA TeN M (DU3MYECKUE SIBJICHUS, UCHONb3YS (pU3MyecKHe BETMYUHBI
(cpenHsis 1 MCHOBEHHAs CKOPOCTb Tejla IPU HEPAaBHOMEPHOM [BMKEHHH, YCKOPEHHE, NEpPEMELICHHE,
IyTh, YIJOBasg CKOPOCTb, CHJIa TPEHHUs, CUJa YNPYrOoCTH, CHJIa TSDKECTH, YCKOpPEHHE CBOOOIHOTO
Na/IeHUs], BEC TeNa, UMITYJIbC Tella, UMITYJIbC CHIIbI, MEXaHHUYeCcKast paboTa U MOIIHOCTb, HOTEHIIMAIbHAS
SHEpPrus Tena, MOJHATOTO HaJ IMOBEPXHOCTHIO 3€MIIM, MOTEHIMAJIbHAS DHEPIUs C)KATOM IPYKUHBI,



KUHETHYECKasi SHeprusl, NOJHAs MeXaHU4YecKasi SHepIus, MeproJ] U YacToTa KOoJIeOaHU M, IIMHA BOJIHBI,
I'POMKOCTh 3ByKa W BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTeNb MPEJIOMICHHS CPEebl), PH OMUCAHUN
NPaBUIBHO TPAKTOBATh (PU3MUYECKHA CMBICT HCIOJB3YEMbIX BEJIWYHH, OOO3HAYCHHUS M CAUHUIIBI
(GU3NYECKUX BEIMYMH, HAXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE NAaHHYIO (PU3MYECKYIO BEIUYHHY C APYTUMH
BEJIMYUHAMHU, CTPOUTH IPa(UKN N3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;
J XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKHE SBJICHUS M TIPOLECCHl, HCIONb3YS 3aKOH
COXpaHEHHs SHEPruH, 3aKOH BCEMHUPHOTO TATOTCHUS, NPUHIUIN CYNEPHO3UIMUA CHJI, HPUHIHII
OTHOCHTENBbHOCTU ['anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHHUSI CBETA, 3aKOHBI COXPAaHEHHs 3apsiIOBOTO M MAaCCOBOTO YHCEN IMPH SACPHBIX PEaKIIHSIX,
IIPH 3TOM JIaBaTh CJIOBECHYIO (JOPMYIHPOBKY 3aKOHA U 3aITUCHIBATh €0 MAaTEMaTHUECKOE BBIPAXKECHUE;
J OOBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE W B KOHTEKCTE CHUTYaIlHi
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATh TNPUYUHHO--CIICACTBEHHBIE CBS3H, CTPOHTH
00BsiICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ OMOPON Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3NUYECKUX SIBICHUH,
(u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;
. pemarb pacy€THbIe 3a1a4 (OMMpPAIOUINECs] Ha CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ys 3aKOHBI
1 GopMyIIBI, CBSI3BIBAIONINE (PH3NYECKUE BEITMUMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a7a4ll 3alUCHIBAThH
KpaTKoe yCJIOBHE, BBIABISTh HEJOCTAIOIINE WM N30BITOUHBIC JaHHBIC, BRIOMPATh 3aKOHBI U (POPMYIIHI,
HEOOXOJWMBIC [UIS PEIICHUs, MPOBOJUTH PACUYETHI M OICHHBATH PEATHUCTUYHOCTH IOJyYECHHOTO
3Ha4YeHUs (PU3NICCKON BETUUNHBL;
o pacro3HaBaTh TPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TMPH TMOMOIIM (PU3HYECKHX METOJIOB,
UCTIONB3Yysl ONMWCAaHHWE WCCICNOBAHMS, BBIACIATH MPOBEPSIEMOE TIPEAIONIOKEHHE, OIEHUBATh
MPAaBHIBLHOCTH MOPSIKA TIPOBEACHUS HCCIICIOBAHUS, JIeTIaTh BBIBOIBI, HHTEPIIPETHPOBATH PE3YIbTaThI
HaOJIIOJICHUI U ONBITOB;
J MIPOBOJUTH OMBITHl IO HAOMIONEHUIO (U3NYECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tl
(u3yuyeHue BTOporo 3akoHa Hbi0TOHa, 3aKOHA COXpaHEHUS SHEPTUH, 3aBUCUMOCTh eproJia KouieOaHmit
MPYKUHHOTO MAasTHHKA OT Macchl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT aMILIUTYAbI
MaJblX KoJIeOaHUM, MPSAMOJMHEHHOE paclpoCTpaHEHHE CBETAa, Pas3sio’KeHHE Oeoro cCBeTa B CHEKT,
M3Y4YE€HHE CBOMCTB H300pakeHHs B IUIOCKOM 3€pKajie M CBOMCTB H300pakeHHsl IpeaMmeTa B
coOuparolieil InH3e, HaOMI0IeHNE CIUIOUIHBIX U JIMHEHUYaThIX CIEKTPOB U3IYUYEHHSI): CAMOCTOSITEILHO
coOuparh YCTaHOBKY U3 H30BITOYHOrO Habopa oOOpyIOBaHUS, OINUCHIBATH XOJ ONbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBL;
J MIPOBOJUTH NMPH HEOOXOIMMOCTH CEPHIO NMPSMBIX H3MEPEHMI, ONpejesss CpelHee 3HaueHUue
M3MEPSIEMOi BeTMYUHBI ((POKYCHOE pacCTOSIHUE COOMpAroIel JTMH3bI), 000CHOBBIBATH BHIOOP CriocoOa
n3MepeHus (M3MEpPUTEIHLHOTO TpUbopa);
. MPOBOJNUTH HCCIENOBAHUE 3aBUCUMOCTEH (PU3UYECKUX BEIMYUH C HCIHOJIH30BAHHEM MPSMBIX
U3MepeHull (3aBUCUMOCTh NYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBIKEHHUU 0€3 HaudalbHOU
CKOPOCTH, TMepHoja KoieOaHUil MaTeMaTHYecKOoro MasTHHUKA OT JJIMHBl HUTH, 3aBUCHMOCTH yrja
OTpaKeHHMsI CBeTa OT yrja NaJeHUs M yriia MNpeJoMJICHUS OT Yria MaJeHus): IUIaHUPOBATh
UCCIIEIOBAaHUE, CAMOCTOATEIBHO CcOOUpaTh YCTAaHOBKY, (DUKCHpPOBATh pE3YyJNbTaThl MOJYYEHHOU
3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BUJAE TAONUIl U TpaHKOB, AeJaTh BHIBOJBI MO pe3ylbTaTam
HCCIIEIOBaHUS;
J IIPOBOJIUTH KOCBEHHbIE U3MEpEHUs (PU3NUECKUX BEIMUYUH (CPeIHss CKOPOCTh U YCKOPEHUE Tena
IPU PABHOYCKOPEHHOM JIBUKEHHWHU, YCKOPEHHE CBOOOJHOIrO MaJeHUs, >KECTKOCTb MPYXKHHBI,
KOA(QQUIMEHT TpPEeHUs CKOJIbKEHUs, MeXaHHueckas padoTa M MOIIHOCTb, YacToTa M THEepUOJ]
KoJIe0aHUH MaTeMaTHYeCKOro M MPYXKHHHOTO MAasTHUKOB, ONTHYECKas cuja COOMparollei JIMH3BI,
panMoaKTUBHBIM (POH): IIAaHUPOBATH M3MEPEHMs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITMIOJIHATh WU3MEPEHUs, CIeAys MPeUIOKEHHOM HMHCTPYKIHMH, BBIYUCIATH 3HAUYEHUE BEJIMYMHBI U
aHAJIM3UPOBATH MOJyYEHHBIE PE3YIbTAThI C YUETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHHI;
J coOuro1aTh MpaBuiia TEXHUKU O€30MIaCHOCTH MPU paboTe ¢ J1abopaTopHbIM 000pYIOBAHUEM;



L pa3quaTb OCHOBHBEIC HpI/I3HaKI/I I/I3y‘-IeHHBIX (bH?;I/I‘-IeCKI/IX MOﬂCHCﬁZ MaTepI/IaJIbHaSI TOYKAQ,
abCOIOTHO TBEPIOE TEJIO, TOYCUHBIM WMCTOYHUK CBETA, Jy4, TOHKAs JIMH3A, TUTAHETApHAs MOJIENb
aToMma, HyKJIOHHaSI MOJICJIb aTOMHOTI'O smpa;

° XapaKTepU30BaTh MPHUHIMUIBI JIEHCTBUS HM3YUYEHHBIX NPUOOPOB M TEXHHUUECKUX YCTPOWCTB C
OHOpOﬁ Ha UX OIIMCAaHUs (B TOM YHUCIIC: CHI/II[OMeTp, JaTYUKHW ITOJIOXKCHUA, paCCTOSIHI/ISI 158 yCKOpeHI/ISI,
pakera, IXOJIOT, OYKH, MEPHCKOI, (hoToammapaTr, ONTUYECKUE CBETOBOJIBI, CIIEKTPOCKOII, TO3UMETD,
KaMmepa BwibcoHa), WCHONB3ys 3HAHHWS O CBOWCTBAX (U3MUYSCKUX SBICHUH H HEOOXOIMMBIC
(dusnyeckrue 3aKOHOMEPHOCTH,

L] HCIIOJIB30BAaTh CXEMBI MW CXCMATUYHBIC pI/ICYHKI/I I/I3yT-IeHHI)IX TCXHUYCCKUX yCTpOfICTB,
MU3MEPUTENbHBIX MPUOOPOB M TEXHOJIOIMYECKUX IMPOIECCOB IPHU PEIICHUU YYEOHO--IIPAKTHUUECKUX
3a/1a4, ONTHYECKUE CXEMBI IS IIOCTPOCHUS N300paKEeHUH B IJIOCKOM 3€pKajie U cCOOUparole JTMH3E;
. MIPUBOJIUTEH NPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPUMEpax) MPaKTUYECKOro HCIOJIb30BaHUs
(U3UYECKUX 3HAHWM B TIOBCEAHEBHOM KHU3HMU NJIsi OOECIedYeHHs] O€30MacCHOCTH TPU OOpalieHuu ¢
npubopaMM M TEXHUYECKUMH YCTPOMCTBaAMH, COXpAaHEHHUS 3JI0pOBbS U COOJIOACHUS HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIIECH cpefie;

° OCYIIECTBJISATH TTOUCK MH(pOpMaIK (PU3nYecKoro cojaepkaHusi B MIHTepHeTe, caMoCTOSTENHHO
dbopMyIUpys TOWCKOBBIM 3alpoc, HAXOAWTh TIYTH OINpPEACICHUS JOCTOBEPHOCTH TOJyYEHHON
I/IHCI)OpMaIII/II/I Ha OCHOBC UMCHOIIIUXCS 3HaHI/II71 1 JOMMOJIHUTCIBHBIX HCTOYHUKOB,

° UCIOJIb30BATh MpPU BBIIIOJIHEHUU YUEOHBIX 3aJaHUl Hay4yHO--TIOMYJSPHYIO JIUTEpaTypy
(bu3MYECKOTO COJEep)KaHUsl, CIPAaBOUYHbIE MaTepHalibl, pecypchl ceth MHTepHeT, BiaaeTh mnpuémamu
KOHCIIEKTHPOBAHUA TEKCTa, MpeoOpa3oBaHus MHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;

° co3JaBaThb COOCTBEHHbIE NMUCHbMEHHBbIE W YCTHbIE COOOIIEHUS Ha OCHOBE HH(popManuu u3
HECKOJIbKUX MCTOYHUKOB (DU3UYECKOTO COACP)KAHUSA, MyOJUYHO MPEJACTABIATh PE3YJIbTAThl TPOCKTHOM
WA UCCIEIOBATENBCKOM JAEATENbHOCTH, MIPU 3TOM T'PAMOTHO HMCIIOJb30BaTh M3YYEHHBIA MOHATHIUHBIN
anmapaTr M3y4aeMoro pasaena (U3MKH W COMPOBOXKIATh BBICTYIUICHHE IPE3CHTAIMEH C yd4ETOM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoiasbubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. ®usuka u pusnyeckue MeTOAbI MO3HAHNUS MPUPOAbI
bubmmoreka [{OK
1.1 0} - 1
M3MKa - fayka o npupose 0 0 https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 0} 2 0 1
VIBHHACCIIE BETHHAMHBL https://m.edso0.ru/7f416194
Hroro mo pazueny 3 0 1
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [IOK
2.1 C 2 0 1
TPOCHHE BEeCcTRa https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 0 0 bu6mmoreka [JOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 Ar 2 0 0
PETATHHE COCTOAHIA Betectsa https://m.edsoo.ru/7f416194
Utoro mno pazneny 6 0 1
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 5 0 0
CHAMHACCROE ABHACHHC https://m.edsoo.ru/7f416194
b K
3.2 WNuepuus, Macca, MIOTHOCTh 9 1 3 nomorexa LO

https://m.edsoo.ru/7f416194
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bubmuoreka [JOK

. .B 1 2
33 Cuna. Buaget cin 0 https://m.edsoo0.ru/7f416194
Hroro no pazgeny 24 3
Pasnen 4. laBjienue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 5 0 bubnuorexa [JOK
' TeJIaMU, YKUIKOCTIMU U Fa3aMu https://m.edso00.ru/7f416194
bubmmoreka [{OK
4.2
Alapaierue xKiKoCTH 3 0 https://m.edsoo0.ru/7f416194
bu6moreka [IOK
4. A 7
3 TMOC(epHOE AaBeHie 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE JKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 9 5 bubnuoreka [IOK
' B HUX TEJIO https://m.edsoo0.ru/7f416194
Hroro mo pazgeny 21 2
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [IOK
>1 Pagota 1 MOHOCTE 3 0 https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
5.2 I1 7 2
POCTHIE MEXAHHSMEL https://m.edsoo.ru/7f416194
5.3 DJIEMEHTBI CTaTUKHU 1 0
bubnuoreka [JOK
>4 Mexairectas oHepris 2 0 https://m.edsoo0.ru/7f416194
Utoro mno pazneny 13 2
PesepBHOe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 11
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8 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM uudpoBbIe
Ne i/ P Konrpoiabnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TennioBble siBIeHUsI
bubmmoreka [IOK
1.1 T 23 2 3
CIUIOBRIC TPOHECEH https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 23 2 3
Paznea 2. DiekTpuvyecKkue 1 MATHUTHbBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbBIE TeJla 5 0 0 bubmuorexa [JOK
' U X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 ITocTosTHHBIN SNIEKTPUUYECKUN TOK 23 2 5 h tI/tIszI:jI/(r)rTli:I;Z;f).ru I7fa181ce
bu6mmoreka [IOK
2.3 M 5 0 2
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 33 2 7
Pa3znen 3. CBeToBbIe fIBJICHUSA
Hroro mo pazaen 9 0 1 bubmorexa IOK
PasAeLy https://m.edsoo.ru/7f4181ce
PesepBHOE Bpems 3 1 0
BIIEE KOJIMYECTBO YACOB II
OBbII{ O CTBO HACOB I1O 68 5 1

I[TPOTPAMME
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9 KJIACC

Kosaun4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 18 1 1 bubmmoreka [{OK
' OIMCaHUSI https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 11 0 1
SAHMOACHCTBHE Tl https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 7 1 0
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 36 2 2
Pa3nen 2. Mexanuveckue KoJie0aHUS M BOJTHBI
bu6mmoreka [IOK
2.1 M 0 7 0 1
CXAMITCCINE KOICOAHNA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 0
CRAHIICCITIS BOIMEHL JBYK https://m.edsoo.ru/7f41a4a6
Utoro mno pazneny 15 1 1
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE MOJIe U 20 1 1 bubnnoreka [JOK
' ANIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 20 1 1
Paznen 4. CBeToBbI€ sIBJI€HUS



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacpOCTPAHEHUSI CBETA

3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 3
Pazgea S. KBanTOBBIE sIBJICHUS
bubmmoreka [{OK

Wroro mo pasneny 23 https://m.edso0.ru/7f41a4a6
Paznen 6. Crpoenue u 3BoJionnsi Beenennoii
Hroro mo pazgeny 5)

OBIIEE KOJIJMYECTBO YACOB I1O 102

I[MPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» ®usuka, 7 xinacc/ [leppimkua A.B., O0mecTBO ¢ OTpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

» ®dusuka, 8 kmace/ [leppimkua A.B., O01IecTBO C OTpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe o6mectBo «M3narensctBo «lIpocBemenuer»

» dusuka, 9 xkinacc/ [epsimkud A.B., I'yrhuk E.M., O61ecTBo ¢ orpaHunYeHHOM

O0TBETCTBEHHOCTHIO «[[PODA»; Axuroneproe obmiectBo «M3aarensctBo «IIpocBemnieHne»

METOINUYECKHUE MATEPHUAJIBI VIS YYUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1 http://nsportal.ru - connanbHas ceTh pabOTHHKOB 00pPa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoure.

3 http://festival.1september.ru/articles/ - ¢pectuBanp megarorudyecKkux uaei
«OTKpBITBIN YPOK».

4 http://lwww.fizika.ru/ - caiit aist yaureneit pU3MKHA U UX YICHUKOB.

5 http://www.physics.ru/ - maTepuaisl o Gu3HKe.

6 www . ege .edu.ru - uapopmarroHHsIit optan EI'D.

7 http :// school - collection . edu . ru/ - equnas xomnekius [[OPoB



