MHUHUCTEPCTBO TPOCBEWEHUA POCCUUCKOHN ®EJEPALIMU
MunncreperBo o6pasoBanust Upkyrckoii o6.1acTn

Ynpasiaenue oopazoBanuss AMO Kyiitynckuii paiion

MKOY Xapukckas COL Ne 2
PACCMOTPEHO COI'JTACOBAHO YTBEPX/JEHO
Ha 3acenanuu [LIMO 3am. qupekropa o YBP . Tupexktop MKOV
ﬁ/[/ V74 oy ///Z 3 XapHKCKaS{ COIL Ne2
Cmupnosa EI’ J/]_UaanHa "B fi&é&%
[Tporokos Nel ot «30» Homep npukasa ot «31» B BT
asrycra 2023 r. aBrycra 2023 r. Tpukas Nel67 ot «31»

asrycra 2023 r.

PABOYASI IPOTPAMMA
(ID 3374708)

yueOHoro npeamera «@u3uka. ba3oBblii ypoBeHb»

1U1s1 oOyyvaromuxcs 7-9 Kiaccos

c. Xapuk 2023



MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo oopazoBanusi Upkyrckoii odJiactu

Yunpasienune oopasopanuss AMO KyiTyHckuii paiioH

MKOY Xapuxckasa COII Ne 2
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ha 3acepgannu [IIMO 3am. gupekropa no YBP  Iupektop MKOY
Xapukckass COII Ne2
Cmupaosa EI' [Tagpuna IB
[Tpotokon Nel ot «30» Howmep mpukaza ot «31» Benan EIT
aBrycra 2023 r. aBrycra 2023 r. Tpukas Nel67 ot «31»

aBrycra 2023 r.

PABOYASI IPOTPAMMA
(ID 3374708)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb)

U1 oOydJaromuxcs 7-9 KiaccoB

c. Xapuk 2023



HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE MOJIOKEHUI M TpeOOBaHUIN K pe3yiabTaTaM OCBOECHMsS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpa3oBaTellbHOM mporpaMmsbl, mpeacraBieHEbix B PI'OC OO0, a Ttakke c ydé€Trom
denepanbHOl paboyeil mporpamMmbl BocnuTaHus W KoHIENImu TNpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanue  mporpaMMbl 1o (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTeCTBEHHOHAYYHOH TI'PaMOTHOCTH OOYYAIONIMXCS W OPTaHM3alUI0 HM3y4YeHUs (QHU3UKU Ha
NesITeIbHOCTHOW OCHOBE. B mporpamMMe mo (U3MKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBannit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUsl.
[IporpamMma no Qu3suke ycTaHaBIMBaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOydenus (1o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEIOBATEILHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUS MPEIMETHOTO COJEpKaHus U Y4E€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IENbI0 OKa3aHUSI METOANMYECKON MOMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIpPEeIMETY.
®u3zrka ABISETCS CUCTEMOOOPA3YIOUINM /ISl €CTECTBEHHOHAYUHBIX Y4EOHBIX MPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBIICHUH, W3ydyaeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMUEH U (PU3MYECKOi reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauOoJiee sicHble oOpa3libl NMPUMEHEHHS HAaydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOJTY4YeHUs JOCTOBEPHBIX 3HAHUM O MHpE.
OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType 0O0Iero oOpa3oBaHUS
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYUYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usuku Ha 0a30BOM YpOBHE MpeArojaraeT OBIAJCHUE CIEIyIOIUMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHI €CTEeCTBEHHOHAYUYHYIO TPaMOTHOCTb:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHpPETUPOBATH JAaHHBIE W HCIOJb30BaTh Hay4yHbIC JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wm3yueHus (U3NKU HAa yYpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsA OMNPEICIICHBI B
Konuenuun npenogaBanus yueOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbI,
yTBepkAEHHON pemieHneM Komtermn MununcrtepctBa mpocsemieHus Poccuiickont ®@enepanuun
(mpotoxon ot 3 nexabpst 2019 r. Ne [TK4BH).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOydJaroIuxcs K HaydHOMY H3YYEHHIO
MPUPOJIBI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABIECHUM O HAaydHOM MeTOA€ TMO3HaHUS U (OpPMHUpPOBAHUE
HCCIIEIOBATENIBCKOIO OTHOILIEHMSI K OKPYXKAIOIINM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuH U (QyHIaAMEHTAIBHBIX 3aKOHOB (PM3UKH;



e (opMupoBaHHE MPEACTABICHUIA O POJIM (PU3UKHU JUIS PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e npuoOpeTeHWEe yMEHHH ONUCHIBATh W OOBICHATH (PU3MUYECKHE SBJICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,
® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIeNeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHUH HAOMOJATh TPUPOJHBIC SBJICHUS W  BBITIOJMHATH  OIBITHI,
nabopaTopHble pabOTHl M AKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJE30BAaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB paboThl ¢ WHbOpMaIuel (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSX (GU3WKH, aHaIu3 H KPUTHUYECKOE
OlleHHBaHME UH(OpPMaLINY;
® 3HAKOMCTBO cO cepamu MpoheCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
Ha usydenune ¢usuku (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEero 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipemiaraembrii B mporpaMme 1o Gpu3nke mepedeHb J1a0opaTopHBIX PaOOT U OMBITOB HOCUT
PEKOMEH/IATENBHBIN XapaKkTep, YYUTeNb JeiaeT BhIOOp MPOBENCHHS JTa0OpaTOpHBIX paboT U
OTIBITOB C YY4ETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaIONIMXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHWH, TIPeIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 10 (hPU3HKe.

COJEPKAHUE OBYYEHUA
7 KJIACC

Pa3nen 1. ®usuka u e€ poJib B NO3HAHUHU OKPYKAKOLIEr0 MUPA.

®uzuka — HayKa o mpupoje. SBineHus npupoabl. Ou3ndeckue sSBICHUS: MEXaHUUYECKUE,
TEIIOBBIE, SJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeMMUMHBL W3MmepeHue ¢uznueckux BenuuuH. Du3nveckre MpudOpHI.
[TorpemHocTs U3MepeHnid. MexayHapoHasi cCUCTeMa €IMHMUII.

Kak ¢usuka u npyrue ecrecTBEHHbIE HayKd HM3y4aloT MpUpoAy. EcTecTBeHHOHAyYHBIN
METOJ TO3HAHUS: HAOIIOJeHHE, IMOCTAHOBKA HAYYHOTO BOMPOCA, BBIABHKEHHE THUIOTE3,
OKCIEPUMEHT IO TPOBEPKE THUMNOTe3, O0OBsAcHeHHe HabmomaeMoro seieHus. OmnucaHue
(bu3MYECKUX SABICHUN C TIOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHu4eckue, TeII0BbIe, DEKTPUUECKIE, MAaTHUTHBIC, CBETOBBIC SIBJICHHUS.



2. O®wuznyeckue npuOOpHl U MPOLEAypa MPSIMBIX U3MEPEHUIH aHAJIOTOBBIM M IH(PPOBHIM
puOOpPOM.

Jlabopamopusie padbomot u onvimel.

Omnpenernenue eHbl IeIEeHUs MKaIbl H3MEPUTEIBHOTO PUOopa.

N3mepenue paccTossHU.

N3mepenne 00bpEéMa JKUAKOCTH U TBEPIOTO Tea.

Ornpenenenue pa3MepoB MaJbIX TEJ.

RSN =

N3mepenue temmeparypbl OpH TMOMOIIM JKUIAKOCTHOTO TEepMOMETpa M JaTdyHKa
TEeMIIepaTyphI.
6. IlpoBenenue uccienoBaHHS MO MPOBEPKE THIOTE3BI: AATBHOCTh IMOJIETA IIApHUKa,
MYILIEHHOTO0 TOPU30HTAIBHO, TEM 0OJIbIlIE, YeM OOJIbIIIE BHICOTA MTYCKA.

Paznea 2. IlepBoHauyasnbHble CBeleHHSI 0 CTPOCHHHU BelecTBa.

CrpoeHue BelecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mmepbl. ONbITHI, J10Ka3bIBAIOILINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBmwkenue dactuil BemiecTBa. CBs3b CKOPOCTH JIBMDKCHHS YACTHI[ C TEMIIEpaTypoH.
bpoyHoBckoe nBuxenue, muddys3us. B3anMoneiicTBHe YacTHI[ BEIIECTBA: TMPUTDHKEHUE U
OTTaJIKUBaHUE.

ArperaTtHble COCTOSIHHSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH W  TBEPIBIX
(kpucTaymnuecknx) Tel. B3amMocBsI3b MEXIy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U HUX aTOMHOMOJIEKYJISPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUIN
BOJIBI.

Jemoncmpayuu.

1. HabGmonenue GpOyHOBCKOTO JIBHYKCHHUS.

2. HabOmonenue nuddysun.

3. HaOmronenue sBIeHHM, OOBICHIIOMMXCS MPUTSHKEHUEM WIM OTTAJIKMBAaHUEM YacTHUIL

BEILIECTBA.

Jlabopamopnuwie pabomel u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAJIOB (C UCTOJIb30BaHUEM doTorpaduii).

2. OmnbIThI 110 HAOIIOAEHUIO TEIJIOBOTO PACHIUPEHUS T'a30B.

3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3auMoOAelcTBHE TeJl.

Mexanuueckoe naBMxeHuEe. PaBHOMepHOe M HepaBHOMEpHOE JBUKEHHE. (CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBH>KEHHH. Pacdy€T myTu 1 BpeMEHU ABUKEHUSI.

SBneHue wHepuuu. 3aKOH HHepuuU. B3aumonelcTBue Tell KaK NPUYMHA W3MEHEHUs
CKOpPOCTH JBWKEHMs Tell. Macca kak Mepa uHepTHOcTu Tena. [lmoTHocth BemectBa. CBA3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuna Kak XapakTepucTuka B3aumojeuctBus Tein. Cuila ynpyrocth U 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO JAUHAMOMETpA. fIBi€HHE TAroTeHUss W cuia TsokecTd. Cuiia
TSDKECTH Ha Apyrux raHerax. Bec tema. HeBecomocTs. CrnoxeHue cuil, HampaBJI€HHBIX I10
onHOH npsmoii. PaBHogelcTByromas cwil. Cuna tpeHus. TpeHne CKOJIbKEHHUs U TPEHUE TOKOSL.
Tpenue B mpupoae U TEXHUKE.

Jemoncmpayuu.

1. HaGmroneHue MeXaHU4eCKOTO IBHKEHHUS Tela.

2. VI3MepeHHe CKOPOCTH MPSIMOJMHEWHOTO JIBUKEHHUSI.

3. Habnronenue siBIeHUS UHEPIIHH.

4. HabmogeHne U3MEHEHHS CKOPOCTH TIPU B3aMMOJICHCTBHH TE.



5. CpaBHEHME Macc IO B3aUMOJECHCTBUIO TEIL.
6. CnosxeHue CHII, HANPaBJIEHHBIX IO OJTHON TPSMOM.
Jlabopamopusie padbomot u onvimel.
1. Ompenenenne CKOpPOCTH PaBHOMEPHOTO ABM)KEHHA (IIApUKa B KUJIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOMIISI U TaK Jlajiee).

2. OmpeneneHne cpenHeil CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa MO0 HAKIOHHON
IIJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, TEMOHCTPUPYIOIINAE 3aBUCHMOCTh pacTsHKeHHS (AeopMarum) MpyKHHBI OT
MIPUIIOKEHHOMN CHUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUS OT Beca Tena U
XapakTepa COIPHUKACAIOIINXCS TTOBEPXHOCTEH.

Pa3nen 4. laBnenue TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIIEHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJICHUA Tra3a oT 00béMa, Temnepatrypsl. [lepenaua gaBieHus TBEPIBIMU TeIaMU, KUAKOCTIMU
u razamu. 3akoH [lackang. ITHeBMaTHueckue MamuHbL. 3aBUCUMOCTH JIaBJICHUS KUJIKOCTH OT
rinyounbl.  ['mppocratmueckuit  mapagokc. CooOmiaromuecs —cocynsl.  ['mapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atmochepHoe naBieHue. [IpuunHBI CyliecTBOBaHHS BO3IYLIHOM
o6onoukn 3emnu. OmnbiT Toppuuennu. M3mepenue aTrmochepHOro MaBlieHHsA. 3aBUCHMOCTH
aTMOC(epHOro JaBJIeHHS OT BBICOTHI HaJx YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(hepHOTO JTaBJICHHUS.

JleiicTBHE KUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeJ0. BrITamkuBaromas (apxuMenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JABJICHUS I'a3a OT TEMIIEPATYypPHI.

[lepenaua naBneHus )KUJIKOCTBIO U Fa30M.

CooOmaromuecst COCypl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aelcTBUsS aTMOC(EPHOTO JTaBICHUSI.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHUJIBI OT 00bEMa NOrPYKEHHOM 4YacTH Tela M
IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue 1mnnaBaHus TeN: IUIABAaHUE WIM TOTPY)KEHHE TeJl B 3aBUCHUMOCTU OT
COOTHOUIEHUS IVIOTHOCTEH TeJa U KUIAKOCTH.

o Uk wnE

© N~

Jlabopamopnuie pabomel u onvimel.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOrpyKEHHON B KUIAKOCTD
4acTu TeJa.

2. OmpeneneHue BBITATKUBAIONMICH CHUJIBI, ACWCTBYIONIEH Ha Teno, MOTPYXEHHOE B
KUJKOCTb.

3. TlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIONIEH CHJIBI, JEHCTBYIOIIEH Ha Telo B
XKUJKOCTH, OT MACCHI TEJA.

4. OmnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITATKUBAIOLIEH CHIIbI, IEHCTBYIONIEH Ha
TEJO B JKHUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YACTH Tella U OT MJIOTHOCTH
AKUJKOCTH.



5. KoncrpynpoBanue apeoMerpa WM KOHCTPYMpPOBAaHUE JIOJAKM U OIpeAeieHHe €&
I'PYy30II0JbEMHOCTH.

Paznea 5. PaGora u MomiHOCTb. JHEprus.

Mexanunueckasi pabota. MOITHOCTb.

[Ipoctbie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IJIOCKOCTh. IlpaBmiio paBHOBecHs
peryara. [IpuMeHeHne mpaBmiia paBHOBECHSI phlyara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHUKH.
KIIJ mpocteix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHermueckas W noTreHUualnbHass 3Heprus. lIpeBpaimenne
OJIHOTO BUJa MEXaHUYECKOM 3HEPIruM B JPYroi. 3aKOH COXpaHEHUS JHEPIUU B MEXAaHUKE.

Jemoncmpayuu.

1. Tlpumepbl NPOCTHIX MEXAHNU3MOB.

Jlabopamopubvie padbomot u onvimel.

1. Ompenenenne pabOTHl CHJIBI TPEHHUS NpPU PABHOMEPHOM JBMKEHHUU Teja II0

TOPU30HTAIBHON IOBEPXHOCTH.

2. HccrnenoBanue ycIOBHA PaBHOBECHSI phlyara.

3. Usmepenne KIIJ] HaKJIOHHON TIOCKOCTH.

4. W3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKOU SHEPTUH.

8 KITIACC

Pa3znen 6. TennioBble siBJIeHUA.

OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-KHHETUYECKOW TEOPHUH CTPOEHMS BemiecTBa. Macca
U pa3Mepbl aTOMOB U MoJieKyl. ONbITbl, TOATBEP)KIAIOIINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHOKHUHETUYECKOU TEOpHUH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammnueckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH B TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIpHO-KHHETHYeCKOH Teopuu. CMauuBaHUE W KalWULIpHbIE SBJICHHS. TersoBoe
paciiupeHue U cxxatue.

Temneparypa. CBsi3p TemmepaTypbl €O CKOPOCTbIO TEIJIOBOTO JIBMKEHHUS YaCTHILI.
Buytpennsis sHeprus. CrnocoObl H3MEHEHHMS BHYTPEHHEM »SHEpruu: Tervionepenaya u
coBeplieHre paboThl. Buapl Terionepenaun: TEIIONPOBOAHOCTb, KOHBEKIIHS, HU3TyYeHHE.

KonuuectBo TemnoTel. YenbHas TEIUIOEMKOCTh BelIeCTBa. TemiooOMeH U TeIioBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. IlnaBneHue u oTBepleBaHUE KPUCTAITMYECKHX
BEIIECTB. YJenpHas Temiota IuiaBneHus. I[lapooOpazoBanue u KoHaeHcanus. lcmapeHue.
Kunenue. YnenbHas Temnota mapooOpa3oBaHusi. 3aBUCUMOCTb TeMIEpaTypbl KUIEHUS OT
aTMOC(epHOTO JTaBICHHUS.

BrnaxHocTh Bo3ayxa.

DHeprus TOIUIMBA. Y IelbHAs TEIJI0Ta CrOPAHUSL.

[Ipunnunsr padotsl TeruoBbix aBurareneit KIIJ[ temmoBoro nBuratens. TeruioBbie
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTHH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Habnronenue OpoyHOBCKOTO JIBHKEHHUSL.

Habmronenue nuddysum.

Habmonenue sBiIeHU cMadiBaHUS M KAMMJUTSIPHBIX SIBJICHHM.
HaGnroneHue TerioBoro pacumpeHust Tel.

AR A

H3Menenue gaBieHMs rasza IIpu UBMCHCHUUA 00bEMa u Harp€BaHHU UJIN OXJIAKACHUH.



6. IlpaBuia U3MepeHHs TEMIIEPATYpPHI.

7. Bunel Teronepeaayu.

8. OxJnaxJeHue Ipu COBEPIICHUH PAOOTHI.

9. HarpeBanwue mpu cOBepIICHHH Pa0OTHI BHEITHUMH CHUIIAMHU.

10. CpaBHeHuE TEIUIOEMKOCTEH pa3IUYHBIX BEIIECTB.

11. HaGnroieHne KUneHus.

12. HabmroieHue OCTOSTHCTBA TEMITEPATYPhI IPH TUTABIICHUU.

13. Mojenu TeIIOBBIX JBUTATEICH.

Jlabopamopubvie padbomot u onvimel.

OmnbITH IO OOHAPYKEHUIO JICWCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSHKCHUSI.

OnpITHI 0 BhIpAIIMBAaHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpIThI 10 HAOTIOACHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTENH U TBEP/BIX TEII.
Ornpenenenue naBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

OneIThI, AEMOHCTPUPYIOUIME 3aBUCHUMOCTb JAaBJICHHUS BO3JyXa OT €ro oObéMa Hu

s wbdE

HarpeBaHus WU OXJIAKICHHUS.

6. ITlpoBepka THIOTE3bl JIMHEHHOW 3aBHCHMOCTH JITMHBI CTOJIOMKA IKHJKOCTH B

TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphl.

7. HaOnroneHne M3MeHEHUs BHYTPEHHEH SHEPrUM Teja B pe3yibTare TEIUIONepeaaun u

paboTHl BHEIIIHUX CHIL.

8. HccnenoBaHue sSBIICHUS TEILIOOOMEHA ITPH CMETTUBAHUH XOJIOTHON U rOpsideii BOIBI.

9. OmpeneneHue KOJWYECTBA TEIUIOTHI, ITOJYYEHHOTO BOJIOM TIPH TEIUIOOOMEHE ¢

HarpeThiM METATHYCCKUM ITUITUHAPOM.

10. OnpenencHue yaeapHON TEIUIOEMKOCTH BEIIIECTBA.

11. ViccnenoBanue mpoiiecca UCHapeHus..

12. OnpeneneHrue OTHOCUTEIHLHOM BIAKHOCTH BO3IyXa.

13. OnpenencHue yaeapHON TEIUIOTHI MUIABJICHUS JIbJA.

Pa3znen 7. diiekTpruyeckne 1 MarHuTHbIE sIBJICHHSI.

Onektpuzarus Tel. J[Ba poma 3JIeKTpUUYECKHX 3apsaoB. BzammonelicTBHe 3apsyKeHHBIX
ten. 3akoH KymoHa (3aBUCMMOCTh CHIIBI B3aMMOJICUCTBHS 3apsSKEHHBIX TEI OT BEJIWYUHBI
3apsAJIOB U PACCTOSIHUS MEXKTY TCIIAMH ).

Onekrpuyeckoe moJie. Hanpsok€HHOCTD AJIEKTpUYecKoro moJs. [IpuHIUIT Ccyneprno3uimum
ANEKTPUYECKUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

Hocurenu siekTpudecKux 3apsaoB. DJIeMEHTapHBIA 3ekTpudeckuid 3apsan. CtpoeHue
atoma. [IpoBOTHMKY U JUAIICKTPUKHU. 3aKOH COXPAHECHHS DJICKTPUUECKOTO 3apsa.

DNeKTpUYeCKUid TOK. YCIOBHUS CYIIECTBOBAHHUS OJIIEKTPUYECKOro Toka. Mcrounuku
MMOCTOSTHHOTO TOKa. JIEMCTBHUS AJIEKTPHUECKOrO0 TOKa (TEINIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIEKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onekrpuyeckas 1enb. Cuia Toka. DiekTpuueckoe HamnpsokeHue. ConpoTHBICHUE
MPOBOJIHUKA. YJEIbHOE CONPOTUBIEHHWE BemlecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenbHOE M apaIIEIbHOE COEUHEHNE TPOBOJHUKOB.

PaGota 1 MoIHOCTH 3MEeKTprYecKoro Toka. 3akoH Jlxoyns—JleHna. DnekTpudeckue emnu
Y IOTPEOUTENH IEKTPUUECKOM 2Heprun B ObITy. KopoTkoe 3aMbikaHHe.

[ToctossHHbIC MarHuThl. B3amMopaelcTBHE NOCTOSHHBIX MAarHuTOB. MarsuTHOE IIOJIC.
MarnuTHoe noJie 3eMJIM U €ro 3Ha4eHHe [ *Ku3HU Ha 3emie. OnbIT Dpcerena. MaruutHoe noJie
ANEKTPUUECKOTO TOKa. [I[puMeHeHune 3neKTpOMarHuToB B TEXHUKE. /[eficTBHe MarHUTHOTO TOJIS



Ha T[POBOJHUK C TOKOM. OJEKTPOIBUIATElb IOCTOSHHOrO ToKa. lMcrnoabp3oBaHue
AJIEKTPO/IBUraTeNel B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIIOPTE.

Oneiter  @apagness. SIBieHue  snekTpomMarHuTHoOM  uHaykuuu. IlpaBuio  Jlenuna.
OnexrporeHepatop. CrocoObl MOJNyYEHHS HJIEKTPUUYECKOW HHEPTUU. OJEKTPOCTAaHLIMU Ha
B0O300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Jemoncmpayuu.

DneKkTpu3aIus Tel.

JIBa posia 2IEKTPUYECKUX 3apsiA0B M B3aUMOJICHCTBUE 3apsKEHHBIX TElL.
YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTIA.

DneKTpocTaTUuecKas NHIYKIHS.

3aKOH COXpaHEHUs DIEKTPUUECKUX 3apsI0B.

[IpoBOTHUKY U TUAIIEKTPUKH.

MopenupoBaHu€e CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.

HcToynnKy OCTOSTHHOTO TOKA.

©CooNoOR~WDE

JIeNCTBHS SIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUN TOK B KUJIKOCTH.
. I"'a30BBI1 pa3ps.
. I3MepeHune cuiibl TOka aMrepMeTpoM.
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. I3mepenue 21eKTpuiecKoro HampsHKeHUS BOJTBTMETPOM.

. PeocTtaTt u Mara3uH conmpoTHUBIICHHUIA.

. BzaumoielicTBie MOCTOSIHHBIX MarHUTOB.

. MogennpoBaHre HEBO3MOKHOCTH PA3IEIICHUS TIOJIOCOB MATHUTA.

. MoaennpoBaHre MarHUTHBIX MOJIEHN MOCTOSTHHBIX MarHUTOB.

. OnsIT Dpcrena.

. MarauTHO€ 1oJie TOKa. DJIEKTPOMAarHur.

. JleficTBHE€ MarHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.

. DIIEKTPOABUTaTENb OCTOSHHOTO TOKA.

. UccnepoBanue siBJIEHUS 371€KTPOMArHUTHOM UHIYKIIUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIIPaBJICHUS WHYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOBHUKHOBEHHUSI.

25. DnexkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.

OnpIThI 10 HAOTIOACHUIO SJICKTPU3AIMH T€T MHIYKIIUEH U IPU COMPUKOCHOBEHUH.

HccnenoBanue AeCTBUSA ANEKTPUUECKOTO MOJIs HA TPOBOHUKHU U IUAJICKTPUKH.

COopka u mpoBepKka padOoThI IEKTPUUECKOH IIETH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbl TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO Yepe3 PE3UCTOP, OT CONPOTUBIICHUS

pe3ucTopa U HApsHKEHUS Ha pe3UCTOpeE.

7. OmnbITel, JEMOHCTPHUPYIOIIME  3aBHCHUMOCTh  JJEKTPUUECKOTO  COMPOTHUBIICHUS
MIPOBOJIHMKA OT €r0 JJIMHBI, MJIOIIAU NONEPEYHOTO CEUEHHS U MaTepHaa.

8. IlpoBepka mpaBuia CIOXEHUS HAMPSDKEHUW TPHU TMOCIENOBAaTEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBuia Ajs CHIBI TOKA MPHU NapaieIbHOM COSTUHEHUN PE3UCTOPOB.

10. Ompenenenne pabOTHI AIMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.

11. Ompenenenre MOIIHOCTH JEKTPUUYECKOTO TOKA, BBIIEISIEMO HA PE3UCTOPE.
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12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MYIIETO Yepe3 JIaMIIOUKy, OT HaIPsDKEHUS
Ha Hel.

13. Onpenenenune KI1J] HarpeBarens.

14. VccnenoBanre MarHUTHOTO B3aUMOACHCTBUS MMOCTOSTHHBIX MarHUTOB.

15. I3yyeHne MAarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB NpH WX OOBEIUHEHUU U
pasziesIeHHH.

16. HccnenoBanue AEWCTBUS SIEKTPHIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHL, AEMOHCTPUPYIOIINAE 3aBUCUMOCTD CHIIBI B3aHMOJACHCTBUS KaTYIIKA C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIPaBJICHUS TOKA B KaTYIIKE.

18. 3yyenne neHCTBUS MarHUTHOTO IOJISE HA TPOBOTHHUK C TOKOM.

19. KoncrpynpoBanue u u3ydeHue paboThl JIEKTPOIBUTATEIS.

20. Usmepenne KIIJI anekTpoaBUraTesHON YCTAaHOBKH.

21. OnBITHl 1O WCCIEIOBAHUIO SIBIICHHUS SJICKTPOMArHUTHOW WHIYKIIMU: HCCIEIOBAaHUE
M3MEHEHHI 3HaYCHUs ¥ HAaIPaBJICHUS] MHIyKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJICHUS.

Mexanndeckoe ABukeHHe. MarepuanbpHas Touka. Cucrema otcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOTO JIBW)KEHMs. PaBHOMepHOe mnpsMoJuHEHHoe nABukeHue. HepaBHomepHOoe
NpAMOJIMHENHOE JBWKeHUEe. CpedaHsis U MTHOBEHHasi CKOPOCTh Tela MPH HEPAaBHOMEPHOM
JBIDKCHHH.

VYckopenue. PaBHOyckopeHHOE TpsiMoiinHeliHOe aBkeHne. CBoOoHOe maneHue. OnbIThI
lanunes.

PaBHOMEpHOE ABMXKEHHE TIO OKpY)KHOCTH. [lepron u yactora oOpamenus. JIluHeiHas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHE.

ITepBriit 3akoH Herotona. Bropoit 3akon Herotona. Tpetuii 3akoH Herotona. [IpuHinun
CYIEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHUs CKOJIBKEHMsS, CUjia TPEHHS
MIOKOs1, APYTUE BUABI TPEHUSI.

Cuna TsKECTH U 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOJHOIO TMaJeHUs.
JIBwxenne mnaHer Bokpyr Comnua. IlepBas kocmuueckas ckopocTb. Heecomocts u
Meperpy3KH.

PaBHOBecue marepuanbHOU ToukH. AOCOIIOTHO TBEPAOE Telo. PaBHOBecHe TBEPIOTO Tea
C 3aKpeIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. U3menenune umnyinbca. Mmnynbe cuiibl. 3aKOH COXPAaHEHHUS] MMITYJIbCA.
PeakTuBHOE NBMXKEHUE.

Mexanuyeckass pabota U MOIIHOCTb. PaboTa cun TsbkectH, ynmpyroctd, TpeHusi. Cs3b
SHepruu U paboThl. [loTeHIManbHas SHeprus Tena, MOTHATOrO HaJa MOBEPXHOCTHIO 3EMIIU.
[ToreHunanpHas 3HEeprus cxxarol npyxxuHsl. Kunetnueckas sneprus. Teopema 0 KUHETUYECKOM
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON SHEPTUU.

Jemoncmpayuu.

1. HabGmroneHue MEXaHU4YeCKOTO JIBHKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTeHd W TPAGKTOPHH IBMKEHHS OAHOTO M TOTO K€ TeJa OTHOCHUTEIHHO
Pa3HBIX TeJl OTCYETA.

H3MepeHnne CKOpOCTH U yCKOPEHHUS IPSIMOJITMHENHOTO IBUKEHUS.
4. WccnegoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUYKCHHUS.

w
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HaGumtonieHue IBMKEHHS Tella [0 OKPYKHOCTH.

Habnronenne MexaHM4YecKuX SIBJICHUN, POUCXOSIINX B cucTeMe oTcuéTa «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCUTEIBHO KaOWHETa (PU3HKH.
3aBHCHMOCTb YCKOPEHUS Tea OT MacChl Tejla U JACHCTBYIOLIEH Ha HETO CHJIBL
HaGnroneHnue paBeHCTBA CUJI IIPU B3aUMOJECHCTBUY TEJL.

N3meHeHune Beca Tena Ipu YCKOPEHHOM JIBUKCHUM.

. [lepenava nmmynsca nIpyu B3aMMOIECHCTBUH TEIL.

. I[IpeoOpa3oBanus SHEPTUH MTPH B3aUMOICHCTBUHU TEJI.

. CoxpaHeHue UMIyJbca IPU HEYIPYTOM B3aUMOJEHCTBUH.

. CoxpaHeHue UMIysbca pu a0COJIIOTHO YIPYTOM B3aUMOJEHCTBUH.

. Habnmoienue peakTHBHOTO JBUKEHHUS.

. CoxpaHeHne MEXaHMYECKON FHEPTUH NPU CBOOOTHOM IaICHUHU.

. CoxpaHeHre MeXaHMYECKOW SHEPTUH MPH JBWKEHUH TeJla MO/ IeHCTBUEM MPYKUHBI.

Jlabopamopusvie padbomot u onvimel.

1.

o

10.

11.

KoHncTpynpoBanue TpakTa Ijisi pa3roHa W JAJbHEWIIEr0 PaBHOMEPHOTO JBWKEHUS
IrapuKa U TCIICKKH.

Onpenenenre cperHedl CKOPOCTH CKOJBXKEHHsI OpycKa WM JIBUXKEHHS IIapHKa IO
HAaKJIOHHOM IUIOCKOCTH.

Omnpenenenre yCcKOpeHHUs Teja IMPU PAaBHOYCKOPEHHOM JBM)KEHHUU IO HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JBM)KEHHUU 0€3
HayaJIbHOM CKOPOCTH.

IIpoBepka TruMOTE3Bl: €CIM NP PABHOYCKOPEHHOM [JBM)KEHUM O€3 HaydalbHOU
CKOPOCTM IIyTM OTHOCATCA KaK psJi HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXXYTKHA BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHHUS OT CUJIbI HOPMAJIbHOTO
JIABJICHMUSL.

Omnpenenenne ko3 duiuerTa TpeHus: CKOIbKEHHUS.

Omnpenenenne )XECTKOCTU MPYKHUHBI.

Omnpenenenue paOOThl CUJIBI TPEHUS IIPU PAaBHOMEPHOM [JBI)KEHUM Teja IO
TOPU30HTAIBHON IOBEPXHOCTH.

OmnpeneneHue pabOThl CUIIBI YNPYrOoCTH IpU HOAbEME Ipy3a C MCIOJIB30BAaHUEM
HETOIBM)KHOTO U TIOIBMXKHOTO OJIOKOB.

W3yueHne 3aK0Ha COXpaHEHUs SHEPTUU.

Pazgen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarenpHoe nBrwkeHne. OCHOBHBIC XapaKTEPHCTHKW KOJEOAHWH: MEpPHOJ, 4acToTa,
amMIuiutyna. MaTtemMatuueckuid U NPYXKUHHBIA MaaTHUKUA. [IpeBpaienue 5sHeEpruu Mnpu
KOe0aTeIbHOM JIBIKEHUU.

3aryxaromue konebanus. BeiHykneHHble KoneOanus. Pesonanc. Mexanndyeckie BOJHBI.
CaoiicTBa MexaHnueckux BoJH. [IpojoabHbIe M onepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHu4yeckue BOJIHBI B TBEPIOM TeJ€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BhicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk U yabTpa3ByK.

Jemoncmpayuu.

1. HaGmronenue xoneOaHMil Tl MO IeHCTBUEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.
2. Habmopnenue xonebaHuil rpy3a Ha HUTU U HA TIPY>KUHE.

3. HalGnronenue BBIHYXICHHBIX KOJIEOaHUN U pe30HaHCA.



4. PacnpocTpaHeHHe IpOA0JIbHBIX U ONEPEUYHbIX BOJIH (HA MOJEIN).
5. HabmoneHune 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKHii pe30HAHC.
Jlabopamopusvie pabomot u onvimel.
1. Ompenenenue 4yacToThl U NEPUOAA KOJIEOAHUN MATEMATUYECKOTO MasiTHUKA.
2. OmpeneneHue 4acTOTHI M IEpHOJIa KOJICOAHUH MPY>KUHHOTO MasiTHUKA.
3. HccrnenoBanme 3aBUCHMOCTH TEpHOAA KOJEOAaHWH TOABEIICHHOTO K HUTH Tpy3a OT
JUTMHBI HATH.
4. HWccnenoBaHue 3aBUCHUMOCTH IepHoJa KojaeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.
5. IlpoBepka HE3aBUCMMOCTH TE€pHOJia KOJeOaHWI Tpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.
6. OmBITB, JEMOHCTPUPYIOIIME 33aBHCUMOCTh IMepUoJa KOJEOaHWH TPYKHMHHOTO
MasiTHUKA OT MacChl TPy3a U KECTKOCTU MPYKUHBI.
7. VI3amepeHue yckopeHusi CBOOOHOTO NaICHUS.
Pa3nen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMAarHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TMoOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3/1€eKTPOMAarHUTHBIX BOJIH Ui COTOBOM
CBSI3H.
DnekTpoMarHuTHas nmpupoa ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
emoncmpayuu.
1. CsoiicTBa 3JIE€KTPOMArHUTHBIX BOJIH.
2. BouHOBBIE CBOIICTBa CBeTA.
Jlabopamopnuwie pabomel u onvimel.
1. V3ydeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TIOMOIILI0 MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeroBble siBICHHS.
JlyueBas monenp cBera. Mcrounuku ceera. [IpsMosimHElHOE PAcIpOCTPAHEHHUE CBETA.
3atmenust Cousiana u JIynel. Otpakenue ceerta. [1nockoe 3epkano. 3aKOH OTpaKeHUs CBETa.
[Ipenomiienne cBera. 3aKOH mpeaomiieHHs cBeTa. [loaHOe BHyTpeHHee OTpa)K€HUE CBETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.
Jlunza. Xox myueit B mnmH3e. OmnTuueckas cucrema (oToarnmapara, MHKPOCKONA H
Teneckorna. ['1a3 kak ontuyeckas cucreMma. bam3opykocTs U JaIbHO30PKOCTb.
Paznoxxenue 6enoro cseta B criekTp. OnbiTel HptoToHa. ClioskeHHE CIEKTPATbHBIX [IBETOB.
Jucnepcus cgera.
Hemoncmpauuu.
[IpsiMonMHENHOE PAaCTIPOCTPAHEHHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTuyeckuii CBETOBO/I.
Xon nyueit B cobuparomieit JuHse.
XoJ Jydel B pacCenBaroleH JIMH3E.
[Tomy4yeHne n300paXkeHU ¢ TOMOIIBIO JIMH3.
. Ilpunnun aeictBus QoToamnmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Monens rnasa.
11. PaznosxeHue GEoro CBETa B CIIEKT.
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12. Tlonydenue GeI0TO CBETA MPH CIIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopusie padbomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPAKEHUSI CBETOBOTO JIy4ya OT YIila MMaJICHuUsI.

2. N3ydeHue xapakTEpUCTHK H300paXeHHS IPEIMETA B IFIOCKOM 3epKaJe.

3. MHccrenoBanue 3aBHCUMOCTH yIJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJIa MaJeHHus Ha
TPaHUIIE «BO3LyX—CTEKIIO.

[Tonyyenue n300paskeHUI C MOMOIIBI0 COOMPAOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHITBI COOMPArOIIEH JINH3BL.
OmnBITH IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OmnbITEl IO BOCTPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJCHHH Yepe3 I[BETOBBIC

No ok

(GUIBTPBIL.

Pa3znen 12. KBanToBbIe sIBJIEHHUS.

OnsiTel Pesepdopaa u ninanerapuas mojens aroma. Monens atroma bopa. Mcnyckanue u
noryionieHue ceera aroMoM. KBaHTel. JInHelHyaThIie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpOE€HHE aTOMHOTO spa.
Hyknonnass Monens aromHoro snpa. HM3otombel. PamnoaktuBHbIE mpeBpamienus. llepuon
MOJIypacmnaia aTOMHBIX sJIEp.

SnepHble peakiiny. 3aKOHBI COXPAHEHHUS 3apsJOBOTO U MAacCOBOTO YHCEN. DHEpPrus CBSI3U
aToMHBIX siiep. CBsi3b Macchl W SHeprud. Peakmuu cuHTe3a W AeneHus snuep. VcTouHwku
sHepruu CoJiHIA U 3BE3L.

SAnepHas sHepreTuka. JleicTBUSA paMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHNU3MBI.

Hemoncmpayuu.

CrexTpsl U3JIy4eHHs U TOTJIOIIECHHUSL.

CrexTpsl pa3InyHbIX Ta30B.

Cnekrtp Bogopoaa.

Ha6nronenue tpexoB B kamepe BuibcoHa.

PaGota cuérunka HOHU3UPYIOIIHUX U3TYyUCHHI.

Perucrpanus nsiydeHus npupoAHbIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopnuwie pabomel u onvimel.

1. HaGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CHEKTPOB H3Ty4EHUS.

2. HccnemoBaHue TpPEKOB: M3MEPEHHE DHEPIMHM YacTUIIBI 10 TOPMO3HOMY IYTH (110

dhoTtorpadusim).

3. M3mepenne paauoakTUBHOTO (OHA.

IHoBTOpHUTEILHO-0000 1AM A MOLYJIb.

[ToBTOpUTENBHO-0000IAOIIMKA ~ MOIY/Ab IpEeAHAa3HAuYeH JJs CHUCTEMaTH3allud U
0000111eHIS TPEIMETHOTO COJIEPKAHUS U OTbITa IEATEIbHOCTH, TPUOOPETEHHOTO MIPH U3yUYECHUHN
BCEro Kypca (pU3uKHU, a TaKXkKe s MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
¢buzuke s 00yJaromuxcs, BEIOPABIIMX 3TOT Y4€OHBIN MPEAMET.

[Ipy wu3ydyeHHM JAHHOTO MOJIYJs pPEATIU3YIOTCS M CHUCTEMATH3UPYIOTCS  BUIBI
NEeSITeNbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX TIAHUPYEMbIX Pe3ylbTaTOB 00ydeHHUs, (HOpMUPYETCS €CTeCTBEHHOHAYy4Has
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCIIEOBAHUS SIBICHUU MPUPOJBI U TEXHUKH,
OBJIaJICHUE YMEHHSIMHU OOBSACHATh (UIUYECKUE SBJICHHS, MPUMEHSS TOJTYYeHHbIE 3HaHUS,
peuaTh 3a/1a4u, B TOM YUCJI€ KAUYECTBEHHBIE U SKCIIEPUMEHTAIIbHbIE.

[IpyHUMNIMAIBHO IEATETLHOCTHBIN XapaKkTep AAHHOTO pa3jieia pealn3yercs 3a CYET TOro,
9T0 00yUaroIUeCs BHIMOIHSIOT 33JaHUS, B KOTOPBIX UM MPEAIaraeTcs:
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Ha OCHOBE MOJIYYEHHBIX 3HAHUN PAacliO3HABATh U HAYYHO OOBSICHATH (PU3MUECKUE SBICHUS
B OKPY’KAIOILIEW PUPOJE U IOBCEIHEBHON KU3HU;
WCIOJIb30BaTh HAYYHBIE METOIBI MCCIEIOBAHUS (PU3UUECKUX SIBICHUH, B TOM YHUCIE IS
IIPOBEPKU TMIIOTE3 U MOJIYyYEHUsI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HaydyHBbIE OCHOBBI HamOoJiee BAXKHBIX JTOCTHIKCHHH COBPEMEHHBIX TEXHOJOTH,
HalpuMep, NPAKTUYECKOTO MCIOJIb30BaHUS PA3JIMYHBIX HMCTOYHUKOB HDHEPIUM HA OCHOBE
3aKOHA IIPEBPALLECHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUJIOB SHEPTHUH.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

W3yuenne ¢u3ukun Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HalpaBlieHO Ha

JOCTHIKEHHE IMIHOCTHBIX, METAIIPEIMETHBIX M IMPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

B pesynpraTe wu3ydeHuss (PU3MKM HA YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHHs Y
obyuarorierocst OynyT chOpMUPOBAHBI CIEAYIONTNE TUIHOCTHBIE PE3YyIbTaThl B YaCTHU:

e 1) MaTPUOTHYECKOI0 BOCIIUTAHUA:

e [J mposiBIeHNE MHTEpeca K ICTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (hHU3NIecKoit
HayKH;

e [] IEHHOCTHOE OTHOIIEHHE K IOCTHKEHHUSIM POCCUHCKUX YUEHBIX-(PU3UKOB;

e 2) rpa’kIaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e [] rOTOBHOCTh K aKTUBHOMY Y4acTHIO B 00CYK/IEHUU OOIIECTBEHHO 3HAYMMBIX U STHYECKHUX
npo0sieM, CBA3aHHBIX C MPAKTHUECKUM MTPUMEHEHUEM JOCTIKEHUN (PU3HKU;

e [] 0co3HaHHE BaXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B ACATEILHOCTH YUEHOTO;

e 3)3CcTeTHYecKOro BOCIIUTAHMSI:

e [] BoCHpHSATHE 3CTETHUYECKUX KadecTB (PM3MYECKON HAyKH: €€ TapMOHMYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

e [] oco3HaHuE LIEHHOCTH (PM3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHpA,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONIEH KyJIbTYpbI;

e [] pa3BuTHE Hay4yHOI! JIFOO03HATENILHOCTH, HHTEPECca K UCCIIEIOBATENLCKOM 1eATeIbHOCTH;

e 5) ¢popMupoBaHus KyJIbTYPbI 3/I0POBbS M IMOIMOHAILHOIO 0JIATONOIYYHSI:

e [] oco3HaHWE LIEHHOCTH 0e30mMacHOTO 00pa3a *KH3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MHpE, BaKHOCTH TMpaBWI OE30MacHOr0 IMOBEJACHUS HAa TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000OPYIOBAHUEM B JIOMAIIIHUX YCIIOBHUSAX;

e [] chopMUPOBAHHOCTH HaBBIKA peduIeKCHH, TPHU3HAHNE CBOETO IMpaBa Ha OLIMOKY U TaKOTO
e TpaBa y APYroro 4eloBeKa;

e 6) TPyZIOBOr0 BOCIIUTAHUA:

e [] aKTUBHOE y4yacTHe B PEIICHUU MPAKTUUECKUX 3a7ad (B paMKaX CeMbH, 00pa3oBaTeNbHOM
OpraHM3alii, TopoJa, Kpasi) TEXHOJOTHYECKOM W  COIHMANbHOW HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIe U GU3NIECKUX 3HAHUM;

e [] mHTEepeC K MPaKTHUYECKOMY U3YYEHHUIO MPOQECcChii, CBI3aHHBIX C (PU3UKO;

e 7) 3K0JIOTHYECKOT0 BOCIUTAHUS:



e [J opueHTauus Ha TNpUMEHEHHE (U3MYECKMX 3HAHMU JJIs pelieHus 3aaad B oOnactu
OKpY)KaIOIllel Cpelibl, MIAHUPOBAHUS IOCTYIKOB U OLEHKU MX BO3MOXHBIX IOCIEACTBUM
JUISl OKPYKArOLEW CpeJibl;

e [J oco3HaHue ri00aIbHOTO XapaKTepa KOJIOTHUECKUX MPOOIEM U MyTeH UX PeLIeHHS;

e §) aganTanuM K U3MEHSAIOIHUMCS YCJIOBHSM COLMATbHON U NPUPOHOI cpelbl:

e [] moTpeOHOCTH BO B3aUMOJEWUCTBUM TpU BBHINOJIHEHUM HCCIECJOBAaHUN U TMPOEKTOB
(bu3n4YecKoil HalIPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHHSIM JAPYTHX;

e [] NOBBILIEHHE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO 1€ATEIbHOCTD;

e [J morpeOHOCT, B (pOPMHUPOBAHMHM HOBBIX 3HAHWW, B TOM 4YHCiIe (OPMYIMPOBATH HJIEH,
MOHSTHS, TUTIOTE3bI O (PU3NUECKUX 0OBEKTAX U SIBICHUSX;

e [] oco3HaHue 1epULIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

e [] IuIaHMPOBAHME CBOETO Pa3BUTHS B IPUOOPETEHNN HOBBIX (PU3NUECKUX 3HAHUM;

e [] cTpeMjeHME aHaJU3UPOBAaTh U BBISBIATH B3aUMOCBSI3M NPUPOJIBL, OOILIECTBA MU
SKOHOMMKH, B TOM UHCJIE C UCIOJIb30BaHUEM (PU3NUECKUX 3HAHU;

e [] OLEHKAa CBOMX JEHUCTBUH € Y4ETOM BIMSHHMS Ha OKPYXKAIOUIYIO Cpeny, BO3MOKHBIX
ri100aILHBIX MTOCJIEACTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHWs TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydwaromierocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKITIOYAOIIME TI03HABATEIbHBIC YHHBEpPCAIbHBIC Y4eOHBbIC JIEHCTBHS, KOMMYHHKATHBHBIC
YHHUBEpCaJIbHbIC YUeOHbBIE ICHCTBYSI, PETYISITUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUSI.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:
® BBISBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHHH);
® YCTaHaBIIMBAaTh CYIIECCTBEHHBIN MPU3HAK KJIacCU(UKAIIUU, OCHOBAHUS IJI1 0000IIeHHS
U CpPaBHCHHS;
® BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEUUS B PacCMaTpUBAeMbIX (paKTaxX, NaHHBIX U
HaOIOACHUAX, OTHOCSAIIUXCS K (PU3UUCCKUM SIBIICHUSIM;
® BBIABIATH MPUYUHHO-CICACTBEHHBIC CBS3H MPU H3YYCHHH (U3NYECKUX SIBICHUU H
MPOLIECCOB, J€JIaTh BBIBOJABI C UCIOJIb30BAHUEM JIEIYKTUBHBIX W HWHAYKTUBHBIX
YMO3aK/TIOYE€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOATENIbHO BBIOMpaTh cmoco0 pemieHUs YydyeOHOM  (u3myeckod 3amadu
(cpaBHEHHE HECKOJIBKUX BAapUAaHTOB pEIICHHs, BbIOOp Haubosiee MOAXOJSIIETo ¢
Y4ETOM CaMOCTOSITEILHO BBIJICTIEHHBIX KPUTEPHEB).
Bba3oBble ucciienoBaTebCKHe JeiCTBUA
®  JICIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATENbCKA UHCTPYMEHT MO3HAHUS;
® T[POBOJUTH IO CAMOCTOSITENIBHO COCTaBJIECHHOMY IUJIaHY OIIBIT, HECIOKHBIN
(buznueckuit FKCIEPUMEHT, HEOOIbIIIOE HCcCTeI0BaHNe (PHU3NIECKOTO SBIICHUS;
® OIIEHMBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIUIO, MOTYUYCHHYIO B XOJIe
WCCIeA0BaHuUs WM SKCIIEPUMEHTA;



CaMOCTOSITENIBHO  (OpMYIHPOBaTH OOOOMIEHUS © BBIBOABI 10  pe3yabTaTam
MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHYS,

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIEe Pa3BUTHE (PU3UICCKUX MPOIECCOB, a TAKKE
BbIIBUI'aThb IMMPCATIOJIOKCHHUA 00 ux PAa3BUTHUU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.

Pa6ora ¢ undpopmanmeii:

MPUMEHATh Pa3IMYHbIE METOJIbl, MHCTPYMEHTBhl U 3alpoChl MPU IHOUCKE U OTOOpe
nHGOPMAIMY WK TAHHBIX C YIETOM MPEIUIOKEHHONW yueOHOM (PU3nYecKoi 3a1auu;
aHAJM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATH MHPOPMALUIO PA3THIHBIX
BHJIOB U ()OPM IPECTABICHHUS;

CaMOCTOSITEJIBHO BBIOMPATh ONTUMAIbHYIO (GOpMY IMpencTaBieHHUs HHpopManuu U
WUTIOCTPUPOBATh pellaeMble 33/Jaudl HECIOXHBIMU CXeMaMH, JuarpaMmamu, WHOMU
rpaguKoi U UX KOMOMHAIUSIMU.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBHBLIC y‘{eﬁﬂble JeHCcTBHUA:

B XoJe OoOCyXJeHMs y4eOHOro Marepuasna, pe3yJbTaToB J1abOpaTOpPHBIX paboT u
MIPOEKTOB 3aJ]aBaTh BOMPOCHI 10 CYIIECTBY OOCYK/1aeéMOW TEMBbI M BBICKA3bIBATh UJIEH,
HaIleJICHHBIE Ha PEIICHUE 3a/1a41 U TOAIepKaHne 01aroKenaTelbHOCTH OOIIeHHS,
COIIOCTAaBJIATH CBOU CYXIACHHA C CYXICHUAMHU [JPYrux Y4YaCTHHKOB Jualiora,
oOHapyXUBaTh pa3IMYNe U CXOJICTBO MO3HIINH;

BbIpaXaTb CBOIO TOYKY 3PCHUSA B YCTHBIX U ITMCbMCHHBIX TEKCTax,

HY6J'H/I'-IHO MMpEaACTaBJIATH PE3YIbTAThI BBITIOJTHEHHOT' O (i)I/I?;I/I‘-IeCKOl"O OIIbITa
(’KCTIepuMeHTa, UCCIICI0OBAHMS, IPOEKTA);

MOHUMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUAYaJbHOW pabOTHI
MIPU PEIICHUH KOHKPETHOU (Pr3nUecKoi IpoOIeMBl;

NPUHAMATh LEIH COBMECTHOW JEATEIbHOCTH, OPraHW30BBIBATH JCHUCTBUS MO €&
JOCTI)KEHUIO: PACIPENeNIATh PO, 00CYKIaTh MPOIECCH M Pe3yabTaThl COBMECTHOMN
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOICH

BBITIOJIHATh CBOKO 4acTh Pa0OTHI, JOCTHrasi Ka4eCTBEHHOTO pe3yjbTara MO CBOEMY
HAIPAaBJICHUIO U KOOPIUHUPYS CBOU JACUCTBUS C NPYTMMH YWICHAMH KOMaHIbI;
OIICHUBATh KA4eCTBO CBOETO0 BKJIAJAa B OOMUI TPOIYKT IO KPUTEPHSM,
CaMOCTOSTEBHO C(HOPMYITUPOBAHHBIM YJ4aCTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe AeiicTBHSA

Camoopranuszanmsi:

BBISBJIATH NTPOOJIEMBI B )KU3HEHHBIX M y4€OHBIX CUTYaLUsAX, TPEOYIOMUX s PELIeHUs
(bu3nYecKuX 3HaHUH;

OpUEHTUPOBATHCSI B PAa3IMYHBIX MOAXOJAX MNPHUHATHUSA pelIeHud (MHIUBUAYaIbHOE,
MIPUHATHUE PELIECHHs B TPYIIE, IPUHATHE PEIIEHUH Ipynoi);

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pelleHus (u3nueckod 3aauv WM IUIaHa
UCCIIEIOBAaHUSI C Y4YETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh MpearaeMble BapuaHThl peIIeHUH;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

AaBaThb aICKBATHYIO OLICHKY CUTYyAallUH U IpCAjiaraTsb IjiaH eé N3MCHCHMUA,



e OOBSACHATH TPHUYUHBI JOCTHKCHHS (HEIOCTW)KEHHUS) Ppe3yJabTaTOB JEATEIbHOCTH,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY;

® BHOCHUTH KOPPEKTHUBHI B JICATEIHLHOCTh (B TOM YHCJIE B XOJ BBIMOJHEHHUS (PU3NIECKOTO
WCCIICZIOBAaHUSI MJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIHCTB, W3MEHHUBIINXCS
CUTYallul, yCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEH;

® OILICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIU U YCIOBUSIM;

® CTaBUTH ce0s1 HA MECTO APYTOTo YeJIOBEKa B XOJIE CIIOpa WM JUCKYCCUU HA HAYYHYIO
TEMY, IOHMMaTb MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;

e T[pHU3HABATh CBOE TPaBO HA OMMOKY MNpH peumleHHHd (GU3NYECKUX 3a7ad WM B
YTBEPKJACHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTOro.

MHNPEAMETHBIE PE3YJIbTATbBI

K koHy oOyuenuss B 7 kjiacce npeAMETHbIE pe3yJabTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(HOPMHPOBAHHOCTH Y OOYUAIONTUXCS YMEHUM:

® HCIIOJIB30BAaTh TIOHATHSA: (HU3UYECKHE ¥ XWMHWYCCKUE SIBIICHUS, HaOJIOJCHHE,
IKCIIEPUMEHT, MOJIeIb, TUIIOTE3a, CIUHUIBI (DH3MUECKUX BEIMYUH, aTOM, MOJIEKYJIa,
arperaTHbIE COCTOSIHHS BellecTBa (TBEPIOE, JKHUAKOE, ra3000pa3HOE), MEXaHUUYECKOe
NBUOKCHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MPSAMOJMHEHHOE),  TpPaeKTOpHs,
paBHOJIEHCTBYIOIAsT Ccwia, Aedopmanus (ympyras, IUIacTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

e paznmuuath sBiIeHUs (AUQdy3us, TETIOBOE IBIKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
NBUKEHHE, HEPAaBHOMEpPHOE NIBU)KEHUE, MHEpLHs, B3aUMOJCHCTBUE Tel, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBhIO BpallleHWs, Nepefadya aBji€HUsS TBEPABIMHU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(hepHOe JaBleHue, IIaBaHue TeJl, IPEBpallleHus
MEXaHUYECKOM HEePTUH) MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOLIIEM MUpE, B
TOM uucie (QU3NYECKHE SBJICHUA B IMPHUPOJE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMU B XKUBOW W HEXHBOW INpupoje, ACHCTBHE CHIIBI TPEHHUS B MPHUPOJE U
TEXHUKE, BIMSHHE aTMOCHEPHOTO aBJICHHUS Ha XUBOM OpraHusM, IJIaBaHUE PbIO,
pBIUard B Telie 4YeJOoBeKa, MPU 3TOM IMEPEeBOIUTH MPAKTHYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISATH CYIIECTBEHHbBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBIICHHUIA;

® OIKCHIBATh U3YYEHHBIC CBOMCTBA TeN U (DPU3HUECKUE SBJICHHUS, UCIOJIB3YS (PU3NUYECKHE
BENTUYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTh, CPEIHSS
CKOPOCTh, CHJIa YIPYrOoCTH, cUJa TSDKECTH, BeC Tela, Cuja TPEHUs, JaBlICeHUE
(TBEpIoro Tema, KUAKOCTH, rasza), BBITAJKWBAIOLIAs CHJIA, MeXaHHUYecKas pabora,
MOIIIHOCTh, IIJIEY0 CHJIBI, MOMEHT CHIIbI, KOX(PQUIMEHT TMOJIE3HOTO JEHCTBUS
MEXaHHU3MOB, KUHETHUECKas U MOTEHIMAaIbHas dHEPTUs), MPU OMHCAHUH TMPABUIBHO
TPAKTOBAaTh PUINYECKHUII CMBICI HCIIOIb3yEeMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYECKUX BEIWYUH, HAXOAUTh (OPMYNbI, CBA3BIBANOIINE TaHHYIO (PU3UYECKYIO
BETUYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TpapUKHd HU3YUYEHHBIX 3aBHCUMOCTEHN
(u3MYECKUX BENUYHH;

® XapaKTepuU30BaTh CBOMCTBA Ted, (U3MYECKHE SBICHHUS U TMPOLIECCHI, HCIOJIb3YS
MpaBWJIa CIIOKEHUs CHJI (BIIOJIb OJHOW MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMmesna, MpaBUIIO paBHOBECUs pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXAaHUKH,



3aKOH COXPAaHEHUS MEXaHWYECKOM HHEpruu, IpU OSTOM JaBaTb CJIOBECHYIO
(opMYyITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;

OOBSICHATH (PU3UYECKUE SIBICHUS, MPOLECCHI M CBOMCTBA Tell, B TOM YHUCIE H B
KOHTEKCTE CUTYallMil IPAKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBISABIATH IPUUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JIOrMUeCKUX I11aroB ¢ Onopoi Ha 1—
2 UW3y4YEHHBIX CBOWCTBa (U3MYECKUX SBICHUH, (QU3MUECKUX 3aKOHA WA
3aKOHOMEPHOCTH;

pematb pacy€rHble 3agaud B 1-2 JeicTBUs, HMCHOIb3ysd 3aKOHbI U (DOPMYJIBI,
CBSI3bIBAlOIIME (PU3UYECKHE BEIWYMHBI: HAa OCHOBE aHajHM3a YCIOBHUS 3a7a4yd
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (DPU3NYECKHE BEIWYMHBI B (POPMYIBI U
MPOBOJUTH PAcy€Thl, HaXOJUTh CIPABOYHBIE JIaHHBIE, HEOOXOJMMBbIE IJI pElIeHUs
3a]1a4, OL[CHUBATh PEATUCTUYHOCTD MOJYYEHHON (PU3NUYECKOI BEIMYUHBI;
pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIM (PUINYECKUX
METO/IOB, B ONHUCAaHUM MCCIEAOBAHUS BBIJICNIATH IPOBEPSIEMOE MPEIINOJIOKEHUE
(rumoTesy), pa3nMuaTh W HHTEPIPETHUPOBATH IOJYUYEHHBIH pe3ynbTaT, HAXOAWUTh
OLIMOKY B XOJ€ OTBITA, JIeJaTh BHIBObBI IO €r0 pe3ysbTaTaM;

MIPOBOJIUTH OMBITHI IO HAOMIONEHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB
Ten: (GopMynupoBaTh IMPOBEpPSEMbIE MPEANOIOKEHHS, COOUpaTh YCTAaHOBKY W3
MIPeII0KEHHOT0 000PYAOBAHHUS, 3aIIUCHIBATh X0/ OTIbITAa U (OPMYIUPOBATH BHIBOJIBI;
BBITIOJIHATH NPSIMble U3MEPEHUS] PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIEPATyphl C HCIOJIb30BAaHUEM aHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, 3aMHCHIBATh
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOFOTHOM MOTPEITHOCTH U3MEPEHUI;
MIPOBOJIUTh MCCIICIOBAaHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIUYHMHBI OT JIPYrOM ¢
UCIOJIb30BAHUEM NPAMBIX U3MEPEHUH (3aBUCMMOCTH IIyTH PaBHOMEPHO JIBHXKYILLETOCS
TeNa OT BPEMECHM JIBIKEHUS TeEJla, CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KaueCTBa
00pabOTKH MOBEPXHOCTEW Tel M HE3aBUCUMOCTH CUJIBl TPEHHUS OT IUIOLIAAU
CONIPUKOCHOBEHHS TeJl, CHJIbl YIIPYTOCTH OT YIUIMHEHMs NPYKUHBI, BBITAIKUBAIOLIEH
cuiibl 0T 00BbEMa NOrpyXKEHHOM YacTH Tela M OT IUIOTHOCTU JKUIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTHU Tela, OT IJIyOMHBI, Ha KOTOPYIO IOIPYKEHO TeJo,
YCIOBMH IUIaBaHMA Tel, YCIOBUI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOro HCCIENIOBaHMs, CcOOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEHUs, clenysd MpeUI0KEHHOMY IUIaHy, (PMKCHPOBATh Pe3yJbTaThl MOJy4YEHHOMN
3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BHJIE IPEUIOKEHHBIX TaONMMUIl U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 pE3yJIbTaTaM MCCIEIO0BAHMS;

IIPOBOJIUTh KOCBEHHBbIE M3MEpPEHMs (PU3MUECKUX BEIMYMH (IUIOTHOCTh BELIECTBA
KUAKOCTHU M TBEPIOrO TeNla, CWIA TPEHHUsS CKOJIBXKEHUSA, JABJICHUE BO3/yXa,
BBITAJIKMBAIOLIAsl CWJIa, JEHCTBYIOLAs Ha MOIPYXKEHHOE B KUAKOCTb TEJIO,
KOA(Q(QUIMEHT MOJE3HOrO JIEHCTBUS NMPOCTBIX MEXAHW3MOB), CIEAYs MPEIOKEHHON
WHCTPYKLUU: MIPU BBITIOJIHEHUN U3MEPEHHUI cOOMpPaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYUCIIATH 3HAYEHNE UCKOMOM BEJIMUYMHBL,

coOmoaTh MpaBWjia TEXHUKH Oe30MacHOCTH TIpu pabore ¢ J1aOOPaTOPHBIM
obopynoBaHueM;

yKa3blBaTh MPUHLUIBI JACUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOLIAIOIINECS COCYbl, OapOMETp, phlyar, MOJBMKHBIA U
HETO/IBI)KHBINA OJIOK, HAaKIIOHHAS! TUIOCKOCTB;



XapakTepu30BaTh MPHUHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € OMOPOM HA HMX OMNHUCAHUS (B TOM YHCIE: MOAMIMITHUKH, YCTPOUCTBO
BOJIONIPOBOJIA, TUAPABIMYECKUIM IIPEcC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), UCHOJb3Yys 3HAHUS O CBOWMCTBAX (PU3MUECKUX SIBICHHA M HEOOXOIMMBIC
(bu3nveckre 3aKOHbI M 3aKOHOMEPHOCTH;

MPUBOJUTh HpUMEpbl (HAXOAUTh HMHPOpPMALMIO O MpPUMEpPax) IPAKTHUECKOIO
WCIO0JIb30BaHUS (PU3MUYECKUX 3HAHUM B IOBCEAHEBHOM >KM3HM ISl oOecreyeHus
0e30macHOCT IpU OOpalieHuH ¢ OpudopaMU M TEXHUYECKMMM YCTPOWCTBAaMU,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOIO IMOBEACHUS B
OKpYKarollen cpere;

OCYILIECTBIISITh OTOOp HMCTOYHUKOB HHpOpManuu B VIHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TOMCKOBBIM 3alpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U MyTEM CpaBHEHUS
Pa3IMYHbIX UICTOYHUKOB BBLAEIATH HH(OPMALIMIO, KOTOPAsl SBISETCS IPOTUBOPEUMBOM
WJTU MOKET OBITh HEJI0CTOBEPHOI;

HCII0JIb30BATh MPH BBIMIOJIHEHUU YUEOHBIX 33aJaHUIl HAYy4YHO-MOMYJISPHYIO JINTEPATypy
(u3nuecKoro cojiep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, NpeoOpazoBaHusi WMHGOpMaLUU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYI'YIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHUChMEHHBIE M YCTHBIE COOOIIEHUsI HAa OCHOBE 2—3
HCTOYHUKOB MH(pOpMaluu GU3NYECKOTO COAEPKaHUs, B TOM YHCIE IMyOJUYHO AeNaTh
KpaTKue COOOIIEHHs 0 pe3ybTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BAaHUMN, TPH ATOM
rPaMOTHO HCIIOJIb30BaTh HM3YyYEHHBIH TOHATUMHBIA ammapaT Kypca (U3UKH,
CONIPOBOXIATh BBICTYIUICHHE MPE3CHTALUEH;

IIPU BBIIOJIHEHUU Y4EOHBIX NMPOEKTOB M HCCIEAOBAaHUN paclpeAesTh 00I3aHHOCTH B
rpyHIe B COOTBETCTBMM C MOCTABJICHHBIMU 3a/1a4aMU, CIEIUTh 32 BBIIIOJHEHUEM IIaHA
NeUCTBUM, aJeKBAaTHO OICHUBATh COOCTBEHHBIM BKJIAJ B JESATENbHOCTh T'PYIIIbI,
BBICTPAaUBATh KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K koHiy obyuenuss B 8 kjiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

HCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBIKEHHUE aTOMOB
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHE W aMopgHBIE Telna,
HACBIIIICHHBI W HEHACBIIICHHBIN MMap, BIAKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPCHHSIS
SHEPTHsl, TEIUIOBON JABUTATEIb, SJICMEHTAPHBINA AJICKTPHUCCKUI 3apsij, dJICKTPUICCKOE
MoJie, MPOBOJHUKH W AWDJICKTPUKH, MOCTOSHHBIA AJICKTPHUYECKHH TOK, MarHUTHOE
ToJie;

pasnuuaTth SBJIEHUS (TEIUIOBOE pACHIMPEHUE M CKaTHe, TeIulolepenaya, TEIUIOBOS
paBHOBECHE, CMauMBaHHWE, KaNWUIAPHBIC SBJICHUS, WCHApEHUE, KOHJICHCAIIMS,
IJIaBJICHUE, KpUCTAILTU3ALUS (oTBepaeBaHue), KUIICHUE, Terionepeaaya
(TermnonpoBOIHOCTh, KOHBEKIUS, HM3IIy4€HHUE), SIIEKTPU3allvs Tell, B3auMOJICHCTBUE
3aps/ioB, ACHCTBUA AIIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHUE
MAarHuTOB, JAEHCTBHE MAarHUTHOTO TOJS Ha MPOBOJHHMK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIHA) TO ONHCAHHUIO HX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GUZNYECKOE SIBIICHUE;

pacrmo3HaBaTh MPOSBIEHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MHpPE, B
TOM uucie (u3uveckue SBIEHUS B TPUPOJE: TOBEPXHOCTHOE HATSIKEHUE W
KalWUIpHbIE SBJIEHUS B MPHUPOJE, KPUCTAUIBI B Mpupoje, uziaydeHue CoJliHia,



3aMep3aHrue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHETa,
JJIEKTPUYECKHE SIBIEHUS B atrMocdepe, OJIEKTPUYECTBO IKHMBBIX OPraHU3MOB,
MarHuTHOE moJje 3emud, Apeid MOIIOCOB, POJIb MAarHUTHOTO TOJS sl JKU3HH Ha
3emiie, MOJIAPHOE CHSIHHE, MPU dTOM MEPEBOJIUTH MPAKTUYCCKYIO 3a7ady B y4eOHYIO,
BBIJICIISATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

OIMMCbIBATb U3YYCHHBIC CBOMCTBA TEI U CI)I/IBI/I‘-IGCKI/IG SABJICHHSA, UCIIOJIb3YyA (1)I/I3I/I‘IeCKI/IC
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIUIOTHI, YAEIbHAas
TEIJIOEMKOCTh  BEIIECTBA, YJACJIbHAs TEIUIOTAa IUIABJICHUS, VyAENbHas TEIioTa
mapooOpa3oBaHus, yIelbHAs TEIUIOTA CTOpPaHHS TOIUTMBA, KOA(M(GHUIIMEHT IMOJIE3HOTO
I[ef/'ICTBI/Ifl TEIIOBOU MallrHbl, OTHOCUTCJIbHAA BJIAXKHOCTH BO3yXa, E)JIGKTpI/IIIeCKI/Iﬁ
3aps], CUJia TOKa, DJJIEKTPUYECKOE HANpsDKEHHE, COMPOTHBJICHUE IPOBOIHUKA,
YACJIBHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIIHOCTh JIEKTPUUYECKOTO TOKA), TIPH
ONMMCaHUMU TIPaBHJIBHO TPAKTOBATH (1)I/ISI/I‘~I€CKI/II\/'I CMBICJI HCIIOJIb3YEMBIX BCJIMYUH,
o0o3HaueHus u CAUHUIIbI (1)I/ISI/I‘~IGCKI/IX BCJINYNH, HAXOAUTH (1)0pMYJ'II>I, CBS3BIBAIOIIINC
JaHHYI0 (U3MYECKYI0 BEIUWYMHY C JPYTUMU BEIMYMHAMHU, CTPOUTH TIpapuKu
HU3YUCHHBIX 3aBUCHUMOCTEN (1)I/I?>I/IV—IeCKI/IX BCIINYUH,

XapaKTCepUu30BaThb CBOMCTBA TEII, (1)I/ISI/I‘IGCKI/I€ ABJICHUSA W TIIPOLCCChI, HCIIOJIB3Yys
OCHOBHBIC ITIOJIOXKCHUS MOHGKYHHPHO-KHHeTquCKOﬁ TCOpHKU CTPOCHHUA BCHICCTBA,
MPUHIIATI CYMEPIIO3UIMU ToJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsga, 3akoH Oma i yvacTka menu, 3akoH [xoyna—JIeHna, 3aKkOH COXpaHEHUs
SHEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alHUCBIBATH €ro
MaTeMaTH4eCKOEe BhIPaXKEHHE;

OOBACHATH (pU3MUECKHE TMPOIECCHl W CBOMCTBA Tell, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaIuit MPaKTUKOOPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITH
MIPUYHUHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHME M3 1—2 JIOrHMYeCKHUX LIaroB C
omnopoit Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3NUECKUX SBICHUH, (PU3MUIECCKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEII;

pemath pacy€THble 3a7auyd B 2—3 JEHCTBUS, HCHOJIb3yd 3aKOHBI U (DOPMYIIBI,
CBs3bIBalOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliM3a YCIOBUSA 3aJa4yu
3aMMChIBaTh KPATKOE YCIIOBHE, BBIABISATH HEIOCTATOK JAHHBIX Ui PELICHUS 3a/ayH,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE Ui €€ PEelIeHHUs], IPOBOIUTH PACUETHI U
CpaBHHMBATh MOJyYEHHOE 3HAUCHHE (PU3HUECKOI BETUYUHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUYECKUX
METO/IOB,  HCHOJb3ysd  ONHUCAaHWE  HCCIEAOBAaHUSA,  BBIACIATH  MPOBEpsIeMOe
MIPENIOJIOKEHNE, OICHUBATh MPAaBUJIBHOCTh MOPSAKA MPOBEICHHS HCCIEIOBAHUSA,
JieNaTh BBIBOJIBI;

MIPOBOJIUTH OMBITHI IO HAOMIOAECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwuIsipHbIE SIBIICHUS, 3aBHUCHMOCTh [aBJCHHMs BO3JyXa OT ero o0bEMma,
TEMIIepaTypbl, CKOPOCTH MPOLECCAa OCThIBAHUS U HarpeBaHUs MPU U3ITYYCHUH OT L[BETA
M3Nyyaroeil  (moryomaromed) TOBEPXHOCTH, CKOPOCTh HCIApeHUs BOABI OT
TEMIIEpaTypbl SKUAKOCTH M IUIOMIAJM €€ TMOBEPXHOCTH, DJIEKTpU3alUs Tel H
B3aMMOJICIICTBUE DJIEKTPUUYECKUX 3aPs0B, B3aUMOJCHCTBUE MOCTOSHHBIX MarHUTOB,
BHU3yallM3alisi MarHUTHBIX MOJIEW IOCTOSIHHBIX MAarHUTOB, ACMCTBUS MAarHUTHOTO MOJIS
Ha MPOBOJHHMK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuWTa, CBOWCTBA 3JEKTPOABUTATEIS
MOCTOSIHHOTO TOKa): (OopMynHpoBaTh MPOBEpPSEMbIE MPEANONIOKEHUS, COOHPAThH



YCTAaHOBKY M3 IPEIJIOKEHHOTO 000pyIOBaHMs, OIMCHIBaTh XOJ OMNbITAa U
(hopMyIupoBaTh BHIBOIBI;

BBIIIOJIHATH MPSMbIE U3MEPEHUsI TEMIEPATypbl, OTHOCUTEIbHON BIQKHOCTH BO3/yXa,
CHJIBI TOKa, HANpPSDKEHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
(U3NYEeCKUX BEIMYUH, CPAaBHUBATH pE3yJbTaThl M3MEPEHHHA C Y4ETOM 3aJaHHOU
a0COIIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKON BEIHMUMHBI OT JPYrou c
HCII0JIb30BAHNUEM MPSAMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTHUBIJIEHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJN MOMEPEYHOTO CEUYEHUS U YJIENbHOIO CONPOTHUBIICHUS BEILECTBA
IIPOBOJTHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK, OT HANPSHKEHUS Ha IMPOBOJIHUKE,
HCCIIEIOBAaHUE TIOCIEI0BAaTENbHOIO U MapajljIeIbHOTO COEIMHEHUN MPOBOJHUKOB):
IUIAaHUPOBATh HCCJIEI0BAaHUE, COOUPATh YCTAaHOBKY U BBINOJHATH U3MEPEHUs, CIeays
MIPEI0)KEHHOMY IUIaHy, (PUKCUpPOBATh pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJIE
TabIUI ¥ rpauKOB, JI€NaTh BHIBOJBI 110 PE3Y/IbTaTaM UCCIIEIOBAHMUS;

MIPOBOJUTH KOCBEHHBIE HU3MEpPEHUs (U3NYECKUX BEIWYHMH (yIesIbHas TEIUIOEMKOCTh
BEII[ECTBA, COMPOTUBJICHUE MPOBOJHUKA, pabdOTa U MOIIHOCTH 3JEKTPUYECKOTO TOKA):
IUIAaHUPOBATh HU3MEpEHUus, coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIYs
MPeII0KEHHON HHCTPYKIMH, U BHIYUCIISATH 3HAUYCHUE BETUYHHBI;

coOnroAaTh TMpaBuja TEXHUKH O€30MacHOCTH Mmpu paboTe ¢ JabOpaToOpHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh NPUHLHUIBI JEUCTBUS HW3YYEHHBIX MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOpPOH HAa MX ONHUCAHUA (B TOM 4YHCIE: CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIEpPMETpP, BOJBTMETP, CUETUMK HIIEKTPUUYECKON
SHEPIUH, IIIEKTPOOCBETUTENbHbIE NPUOOPHI, HArpeBaTENbHbIE 3JIEKTPONPHOOPHI
(mpuMepsl), SIEKTPUYECKUE MPEJOXPAHUTENIHN, 3JIEKTPOMArHUT, HJIEKTPOABHUIraTelb
MIOCTOSIHHOTO TOKa), MCIOJIb3ysd 3HAaHUS O CBOMCTBAaX (DU3MUYECKMX SIBICHUH U
Heo0XxoAuMble GU3NYECKHEe 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHMUYECKHE YCTPONCTBAa M H3MEPUTENbHbIE HPUOOPHI IO
cXeMaM M CXE€MaTH4YHBIM PUCYHKaM (JKUAKOCTHBIM TEpMOMETp, TEPMOC, IICUXPOMET,
TUTPOMETp, JBUraTeslb BHYTPEHHEI'O CrOpPaHMsl, 3JEKTPOCKOI, peocTar), COCTaBIATh
CXEMBl DJIEKTPUYECKUX LIeNeil ¢ MOCIe0BaTEeNIbHBIM U MapauleibHbIM COCIMHEHUEM
3JIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAUEHUS JIEMEHTOB JIEKTPUUECKUX LIETeH;
IPUBOAUTH TPUMEPHl (HAXOAUTh MH(OPMAIMIO O MpUMEpax) MPAKTUYECKOro
UCIOJb30BaHUS (PU3MYECKUX 3HAHUM B IOBCEAHEBHOM KHU3HM I oOecredeHus
0€30IIaCHOCTH MpH OOpalleHuu ¢ NOpuboOpaMu M TEXHUYECKUMH YCTpOMCTBaMmuy,
COXpaHEHMs 3JI0pOBbsI M COOJIONEHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpyXarollel cpezne;

OCYILIECTBIIATh MOMCK HHpOpManuu (uzndyeckoro cojepxkanus B VHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUW WM NYTEM CPAaBHEHHUS JOINOJHUTEIBHBIX HCTOYHUKOB
BBIIEATh MH(POPMALMIO, KOTOpas SBISETCS NPOTUBOPEUYMBON MM MOXET ObITh
HEJI0CTOBEPHO;

UCIOJb30BaTh NPU BBINOJHEHUH Y4EOHBIX 3a/laHUI HAay4HO-MOMYJSPHYIO JINTEPATypy
(U3NYECKOTO COJAEp)KaHUs, CIpPaBOYHbIE MaTepualbl, pecypchl cetu HHTepHer,
BIa/IeTh NMpUEMAaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHHs HHGOpMAIMU U3
OJIHO} 3HAKOBOM CHUCTEMBI B IPYTYIO;



co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 0000mas
MHGOPMALMIO U3 HECKOJBKUX HCTOYHHKOB (DU3MYECKOTO COIEp)KAaHUS, B TOM YHUCIIE
NyOJIMYHO  MPEACTABIATH  PEe3yJbTaThl  MPOEKTHON WM  HMCCIEeI0BAaTEIbCKON
NEATENBbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BATh M3YYCHHBIM MOHATUHHBIN armapar
Kypca (HU3UKH, COIPOBOXKIATH BHICTYIICHHE MTPE3CHTAIUCH;

IpHU BBHIMOJHEHUH YYEOHBIX TPOEKTOB M MCCIECNOBAaHWHA (U3NYECKUX MPOLECCOB
pacrpenenats 00sS3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 33JadyaMH,
CIIEIUTh 3a BBIIIOJIHEHUEM IUIaHA JACWCTBUH M KOPPEKTUPOBATh €ro, aJaeKBaTHO
OLICHMBAaThb  COOCTBEHHBIM BKJIaJ B  JEITEIBHOCTb  TPYNINbl, BbICTpaUBaTh
KOMMYHHMKaTUBHOE B3aUMO/ICHICTBUE, MTPOSIBIISAS TOTOBHOCTD pa3peliaTh KOH(PIJIUKTHI.

K koHy oOyueHus B 9 kJiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

HUCITIOJIB30BAaTh IIOHATHUA: CHUCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TPaCKTOpU:,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOT0 JBMKEHMs, neopmarus (ynpyras, IiacTudyeckas),
TpPeHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh W TIEPErpy3Kd, IEHTP
TSDKECTH, aOCOJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIOTO Tela, pPaBHOBECHE,
MEXaHWYeCKue KoJieOaHMsI W  BOJIHBI, 3BYK, HHOpPa3ByK U  yIbTPa3BYK,
OJICKTPOMArdHUTHBIC BOJIHBI, HIKaJIa 3JICKTPOMArHUTHBIX BOJIH, CBET, 6J'II/I30py1(OCTI) u
AaJIbHO30PKOCTb, CIEKTPbI HCIYCKaHWUA W IIOITIOLICHUA, a.m,(ba, Oerta- WU ramma-
HU3ITy4YCHUS, U30TOIIbI, AACPHAA SOHEPIreTUKA,

paznuuaTth SIBICHUS (paBHOMEPHOE W HEPAaBHOMEPHOE NPSMOJMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBMKEHUE, CBOOOIHOE TTaJICHHE TN, PABHOMEPHOE
JBIDKEHHUE TI0 OKPY)XHOCTH, B3aMMOJCHCTBHE TeNl, pEaKTHBHOE JBWKCHUE,
KoJiebaTeIbHOE JIBIDKEHUE (3aTyXalllWe W BBIHY)KJICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE [IBIDKEHHUE, OTPAKEHUE 3ByKa, MPSMOJMHEWHOE pacIpOCTpaHEHHE,
OTpaKEHHE U MPEJIOMIICHUE CBETA, MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKCHUE
0eJoro cBera B CIHEGKTP M CIOXKEHHE CIICKTPAJIbHBIX IIBETOB, IHCIIEPCUS CBETa,
€CTeCTBEHHAs PaJMOAKTHBHOCTh, BOZHUKHOBEHHUE JIMHEHYATOrO CHEKTpa W3ITYYCHUS)
M0 OINMKMCAHUIO UX XApPAKTEPHBIX CBOWCTB W HA OCHOBE OIIBITOB, JEMOHCTPHPYIOIIMX
IaHHOE (pU3HYECKOe SIBICHUE,

pacro3HaBaTh NPOSBJIICHUE U3YYCHHBIX (DU3NYCCKUX SBJICHUN B OKpYXaromeM Mupe (B
TOM 4uclie (PU3NYECKHUE SBICHHS B TPUPOJEC: NMPHIMBBI U OTJIHBBI, JIBIKCHHE IJIAHET
CoJIHEYHOU CUCTEMBI, PEaKTUBHOE JIBUYKCHHUE JKUBBIX OPraHU3MOB, BOCIIPHSTHE 3BYKOB
KUBOTHBIMHU, 3EMJICTPSICCHHUE, CEHCMHMYECKHE BOJIHBI, I[yHaMH, 3XO, IIBETa TeJ,
ONTUYECKUE SIBJICHUS B  MPUPOJE, OHOJOTHYECKOE  JCUCTBUE  BHIUMOTO,
yIbTPApHUOIETOBOTO U PEHTTCHOBCKOTO HM3JIyYEHHUH, €CTECTBEHHBIH PaarOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPAJUOAKTUBHOC W3IYUYCHHE TPUPOJHBIX MHUHEPAJIOB,
NeCTBHE PaIMOAKTUBHBIX M3TYyYCHUI HAa OPraHU3M 4YeJIOBEeKa), IPHU 3TOM MEepPEBOAUTH
MPAKTUYECKYIO 337ayy B Y4eOHYIO, BBLACTSATH CYHIECTBEHHBIE CBOMCTBA (MPU3HAKU)
(bu3MUYECKUX SABIICHUH;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BENTUYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTh Tela MPU HEPaAaBHOMEPHOM JBMKCHHH,
YCKOpEHUE, MepeMelleHne, MyTh, YrioBas CKOPOCTh, CHJIa TPEHHUS, CHIIA YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MAJCHHs], BEC Tella, UMITYJIbC Tella, UMITYIbC
CHWJIBI, MEXaHN4YecKass paboTa U MOIIHOCTb, MOTEHIIMATbHAS PHEPTUS Tela, MOJHITOrO
HaJ[ TOBEPXHOCTHIO 3eMJIH, TIOTEHIIMAIbHASI DHEPTUS CXKATOM MPYKUHBI, KHHETUYECKas



SHEprus, MOJHAs MEXaHWYecKash HSHEeprus, MEepuoJ M 4YacToTa KoJieOaHWH, InHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTEIb IPEJOMIICHUS
cpenbl), IPU ONMUCAHUM NPABWIBHO TPAKTOBATh (DU3MYECKHI CMBICI HMCHOJIB3YEeMBIX
BEJIMYUH, OOO3HAYCHHS M EIWHUIBl (PU3MYECKHX BEIUYMH, HAXOIUTh (HOpMYIHI,
CBS3BIBAIOIIME JIAHHYIO (U3UYECKYIO0 BEJIMYMHY C JPYTMMHM BEIMYMHAMHU, CTPOUTh
rpadMKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIMYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3ys 3aKOH
COXPAHEHHUS PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLMII CYNEPIIO3ULUU CUJI,
MPUHIIUI OTHOCUTENBHOCTH [ anumnes, 3akoHsl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPAXKEHMsI M MPEIOMIICHHUS CBETA, 3aKOHbI COXPAHEHHUS 3apsiOBOrO H
MaccoBOTO 4YHCEI TpU SAEPHBIX pPEaKUMsIX, IpPH OTOM JaBaThb CJOBECHYIO
(hopMyITHMPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull  NPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYUHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB ¢ OMOPOM Ha 2—
3 U3y4yeHHBIX CBOICTBAa (PU3WYECKUX SABJIEHUM, (U3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

pemath pacuéTHbIe 3a/1a4M (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHHUN ), HCTIONb3YS
3aKOHBI M (POPMYIbI, CBSI3bIBAIOLINE (U3MYECKHE BEJIWYMHBI: HAa OCHOBE aHajIn3a
YCIIOBUS 3aJauyd 3alHChIBaTh KpPATKOE YCJIOBHE, BBIABIATH HEJOCTAIOLINE WIH
n30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBbIE Ui pEllIeHus,
IIPOBOJUTh pAacuy€Tbl M OLIEHWBATH PEATUCTHYHOCTh IIOJYYEHHOTO 3HA4YCHHUS
(bM3UYECKON BETUIMHBL;

pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOKHO pPEUIMTh INPU MOMOIIM (PU3HUECKUX
METOJNOB,  MCHOJb3ysd  ONUCAHUE  MCCICAOBAaHUA,  BBIACIHATH  IIPOBEPSIEMOE
IIPEAIIOJIOKECHAE, OLICHUBATh IPAaBUIBHOCTh INOPSAKA INPOBEIACHMS MCCIEAOBAHUSA,
JieNIaTh BBIBOJIbl, HHTEPIIPETUPOBATh Pe3y/IbTaThl HAOIIOAEHUHN U ONBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUYECKHX CBOWUCTB
TeJl (U3yd4eHue BTOPOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHUs YHEPIUH, 3aBUCUMOCTh
nepro/ia KoyiebaHui NpyKMHHOTO MasTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/bl MAJIbIX KOJeOaHUH, PSIMOJIMHENHOE paclpoCTpaHeHNe
CBETa, pPa3JIo’KeHUE OeJIoro CBeTa B CIHEKTpP, M3Y4YEHHUE CBOMCTB H300pa)KeHHs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHUs IpeaMera B COOMparoliel JIMH3E,
HaOJIOIGHUE CIUIOLIHBIX M JIMHEHYaThIX CHEKTPOB M3JIYyYEHUS): CaMOCTOSTENIBHO
co0upaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 060py10BaHMsI, ONMCHIBATH XO/1 OTbITA U
€ro pe3yibTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOJIUTh HPU HEOOXOIMMOCTH CEpPHIO HPSIMBIX HM3MEPEHMH, ONpenenss cpeiHee
3Ha4YeHHEe H3MepseMOol BelIMYMHBI ((POKYCHOE paccTOsSHUE COOUpPAOLIeH JIHMH3bI),
000CHOBBIBaTh BBIOOD crioco0a u3MepeHust (M3MEpUTEIBLHOT0 MpUudopa);

MIPOBOJIUTH MCCIIEJOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJb30BaHUEM
NOpSIMBIX HM3MEpPEHHH (3aBHCHMOCTh IyTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, IMepuoja KojeOaHWi MaTeMaTHYecKOro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIJla OTPa)XE€HHs CBETa OT yrja NaJcHUsS U
yria IpejoMIIEHUs OT yIJla MaJeHus): IJIaHUpOBaTh MCCIEJOBAHHUE, CAMOCTOATEIBHO
coOMpaTh YCTaHOBKY, (HUKCHpPOBAaTh pe3ylbTaThl IOJYYEHHOM  3aBHCHUMOCTHU



(¢u3NYeCKUX BEIMYUH B BUJAE TaOIUI U rpaduKOB, IeNaTh BBIBOJIBI 10 Pe3ylIbTaTaM
HCCIIEI0OBAHUS;

MPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEIUYMH (CpeAHss CKOPOCTb U
YCKOpEHHUE Teja MPHU PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHUE CBOOOJHOTO A CHHUS,
KECTKOCTh IPYKUHBI, KOXPPUIUEHT TPEHUS CKOJIbKEHHS, MeXaHudeckas paboTa u
MOIIHOCTh, YacTOTa W TEpHoj KojeOaHWid MaTeMaTH4eCKOTO W MPYKHHHOTO
MasiTHUKOB, OINTHYECKass CHja coOuparome JHH3bI, paJWOAKTUBHBIA  (OH):
TUTAHUPOBATh M3MEPEHHUs, COOMpaATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBITIOJHSTH
W3MEPEHUs, CIenys NPeNIOKEHHOW MHCTPYKIHMH, BBIUUCIATH 3HAUCHHE BEIMYMHBI U
aHAJIM3UPOBATh IIOJYyYEHHBIE pe3yJabTaThl C Y4ETOM 3a/laHHOM IOIPEUIHOCTH
U3MEPEHUN;

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH mpu paboTe ¢ JabOpaToOpHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE TPU3HAKHM HM3YYEHHBIX (U3WYECKUX MOJIENEH: MaTepuaibHas
TOYKa, abCOJIOTHO TBEPAOE TEJO, TOYCHYHBIM WMCTOYHHUK CBETA, JIyd, TOHKAas JIMH3A,
IJIaHeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb @aTOMHOTO S/Ipa;

XapaKTepuU30BaTh MPHHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKUX
YCTPOWCTB C OMOPOH HA WX OMHCAaHUs (B TOM YHCIIE: CITUJAOMETP, TATINKU MTOJIOKEHHUS,
pacCTOSIHHS U YCKOPEHHSI, paKeTa, 3X0JIO0T, OUKH, TIEPUCKOII, (POTOAIapaT, ONTHYECKHE
CBETOBO/JIbI, CIEKTPOCKOMN, J03UMETp, KaMepa BuiIbCOHA), HCIOJB3YS 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;
UCIOJIb30BATh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUECKUX MPOIECCOB MPH PELICHUH Yy4eOHO-
MPAKTUYECKUX 3aJay, ONTUYECKHE CXEMbI I MOCTPOEHUS M300paKeHUH B MJIOCKOM
3epKajie ¥ coouparomeil TuHse;

MPUBOJUTH TIPUMEPHl (HAXOAUTh WHMOpPMAIMIO O TIpUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUSA (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM XKHU3HM I oOecredeHus
0€30I1aCHOCTH MpH OOpalleHuu ¢ NOpubopaMu M TEXHHUUECKUMH YCTpOMcCTBaMmuy,
COXpaHEHHs 3JI0pOBbSI M COONIONEHHS HOPM SKOJIOTUYECKOTO IOBEACHUS B
OKpyXarollel cpezne;

OCYLIECTBIATh IMOMUCK HH(popManuu ¢uszndeckoro coaepxanus B HHTepHere,
CaMOCTOATEJIBHO (OPMYJIUPYST IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpeaeSICHHs
JOCTOBEPHOCTH TOJy4eHHOH HH(pOpMALMM Ha OCHOBE HUMEIOIIMXCS 3HAHUM WU
JIOTIOJIHUTEIbHBIX UCTOUHUKOB,;

UCIOJb30BaTh IPU BBINOJHEHUH Y4EOHBIX 3a/laHUI HAay4HO-NOMYJSPHYIO JINTEPATypy
(U3MYEeCKOro COAEp)KaHus, CIpPaBOYHbIE MaTepualbl, pecypcbl cetu HMHTepHer,
BJIa/IeTh NPUEMAaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHHs HHGOpMAIMU U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE MUCHhMEHHbIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpPMAIIH
U3 HECKOJIbKMX HMCTOYHUKOB (U3UYECKOrO COJAEp)KaHUs, MyOIMYHO MpPeCTaBIATh
pe3yabTaThl MPOEKTHOM MIIM MCCIIEA0BATENLCKOM AESATEIbHOCTH, P 3TOM I'PaMOTHO
UCIOJb30BaTh M3YYCHHbIH MOHATUHHBIA anmapar M3ydyaemMoro paszaena (Gpu3uku u
COINPOBOKJAaTh BBICTYIUIEHHE Ipe3eHTanueld ¢ yu€ToM OCOOEHHOCTEeH ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
11 DIBIKA - HAVKa oxe ) bubmmoreka [{OK
. W3HUKa - H npu
yia o TpHpoX https://m.edso0.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEMIIHAL https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TpoCitie BeliccTna https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BELIECTBA https://m.edsoo.ru/7f416194
53 Ar 5 bubnuoreka [JOK
. €raTHbIC COCTOSHUS BEIIECTBA
P B https://m.edsoo0.ru/7f416194
Utoro mno pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
b K
3.1 MexaHnueckoe JTBUKEHUE 3 nommorexa 10

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



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

bubmuoreka [JOK
2 41 4 1
3 HEPHITA, Macea, HIOTHOCTD https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 Cuna. Buget i https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 Jasnenue. [lepenaua naBineHuss TBEPABIMU 3 bubnnorexa [JOK
' TeJIaMU, YKUIKOCTIMU U TFa3aMu https://m.edso00.ru/7f416194
bu6moreka [IOK
4.2
Jlaetie XKHAKOCTH ° https://m.edso0.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa i MOTHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>2 Hlpoctere Mexati3MbI > 1 https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
5.3 M 4 1
CRAHIHBCHAN SHEpt https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PeszepBHoOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

8 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUsI
bubmmoreka [{OK
1.1 C i 7
TPOCHIE H cBocTBa Beflectsa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
SITIOBRIC HPORCCER https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MArHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 7 1 bubmuorexa [JOK
' ¥ MX B3aUMOJIENCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 h gp::?/(:;.eezzti.ru I7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHas MHYKIUS 4 bubmmorexa LIOK
' P She https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHNE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Tl https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pasznen 2. Mexannyeckne Kojae0aHusl U BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMITCCINE KOICOAHNA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHIICCITIE BOIMEL JBYK https://m.edsoo.ru/7f41a4a6
Utoro mno pazneny 15
Pazjaen 3. DileKTpOMarHuTHOE 1MoJie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' AIIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKoHBI PACIPOCTPAHEHUSI CBETA 6 2 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4. P 2
3 a3JI0KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBBIE SIBJICHUS
bubmmoreka [{OK
1 " 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM htts.//m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> CTpoeHiie ATOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 AnepHie peakiiiit ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3znen 6. [loBToOpuTe1bH0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SIBnenus npupoabl

duznueckue ABICHUI

Ouznyeckue BEINYUHBI U UX
U3MepeHue

Ypok-uccnenoanue "N3mepenne
TeMIIEpaTypsl IIPU ITOMOIIN
XKUJKOCTHOTO TEPMOMETpA U
JlaTYMKa TEMIIEPATyphl"

MeTto1bl HAy4HOTO TIO3HAHMSL.
Onucanne pU3NIECKUX SBICHUN C
IOMOIIBIO MOJEIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: AATBHOCTD MOJIETA
Iapuka, mymeHHOro
TOPU30HTAIIBHO, TeM O0JIbIlIe, YeM
0ombIIe BhICOTA ITycKa"

Crpoenue BemiectBa. OMbITHI,
JI0Ka3bIBAIOLIME JUCKPETHOE
CTPOEHHME BEIlleCTBa

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/IC JacTull BCIICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e



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

Ypok-uccnenoanue «OnbITHI MO

9 HaOJIOJICHUIO TETIOBOTO
pacIIupeHus ra30By»
10 ArperaTHble COCTOSIHUSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX
11 coctosiHui Boibl. O000IICHHE TIO bubnuorexa [JOK
paznaeny «IllepBoHavaabHbBIC https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIICCTBA
MexaHn4deckoe ABUKEHUE.
12 PaBHOMepHOE I/IZI[-IepaBHOMepHOG Brbmiorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBHUKCHHE
bu6mmoreka [IOK
13 CKopoCT®. EAHHILS! CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU ABMKEHUS Bubnuorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wueprusa. Macca — mepa bubmuorexa [JOK
HHEPTHOCTH TEJ https://m.edsoo.ru/ff0a0c10
16 | wacomn obrenmrenano ony biorera LIOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGopaTopHas pabota
17 «OrmpeneneHue MIOTHOCTH TBEPIOTO
Tena»
18 Pertenue 3agau mo teme bu6mmoreka [JOK
"TInoTHOCTH BerecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCcTUKa
19 B3auMoeicTeud ten. Cuna

ynpyroctu. 3akoH ['yka



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

JlaboparopHas pabota «/3yueHune
3aBHCHUMOCTH PACTSHKECHUS

20
(medopmaryn) IpyXUHBI OT
IIPUIIOKEHHOMN CUIIBD»
21 SIBnenune TaroreHus. Cuia TSHKECTH
CBsI3b MEXKTY CUJION TSHKECTH U
22 accou Te I:lyBec ena. Pemenue bubmmorexa LIOK
M i Tena. Tena. Pemenu
p Y https://m.edsoo.ru/ff0al778
3aga4 o teme "Cuia TsoKecTH
Cwuta TsKeCTH Ha WX TIJIaHeTaXx.
93 DusHIeCKIe Xa aﬂpeyr . bubmmoreka [IOK
M3UYECKUE XapaKTePUCTUKH
paktrep https://m.edsoo.ru/ff0a1502
TJIaHET
bu6mmoreka [IOK
24 H3mepenne cui. JlnuHamMmoMeT
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0a1778
CioxeHne IByX CHI,
26 ATDABIC ABYX o OO o bu6mmoreka [IOK
HaIpaBJICHHBIX T HOM TIPSIMOiA.
P . A P https://m.edsoo.ru/ff0ala70
PaBHoelicTBYIOIIAS CHUT
97 Pemrenue 3agaud mo reme
"PaBHoaelcTBYyIOIIAsA Crt"
Cuna TpeHus u e€ Buapl. TpeHue B bubnunoreka [JOK
28
MIPHUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3yuenue
3aBUCHMOCTH CHJIBI TPCHUS
29 P bubmuoreka [JOK
CKOJIBYKEHUS OT CHJIBI IABJICHHS U
A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAIOIINXCS
IIOBEPXHOCTEMN»
30 Pewienue 3agau Ha onpeneneHue



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

PaBHOJEUCTBYIOIIEN CHJIIbI

Pemenue 3amau o remam: «Bec

31 tenay, «['paduaeckoe nzodpaxeHue bubnuorexa [JOK
cuiy, «Cunsiy, https://m.edsoo.ru/ff0alde0
«PaBHOAECUCTBYIOIIAS CHIDY
KonTtposnsHas paboTa mo Temam:
«MexaHn4ecKoe JBUKCHUCY,
32 «Macca, IIIOTHOCTEY, «Bec Temay,
«I"paduyeckoe n300paKeHUE CHIDY,
«Cunbiy
Jasnenue. CiocoObl yMEHBIIICHUS U bubmuorexa [JOK
33
YBEJTMUYCHUS IABJICHHSI https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 i[laBJ'IeHI/ISI rasa ot ooréma bubmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua naBiaeHus TBEPABIMU
35 Tenr;len )KEI[KOCTHMI/I u f:?;aMI/I. bubmorexa [IOK
’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans
aBJICHUE B KUJIKOCTH U Ta3e
36 beBaHHOC z[eﬁfTBHeM CUJIBI ’ bubmorexa [JOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenune 3ama4d no teme «/laBinenue bubmuoreka [JOK
B )KUIKOCTHU U rase. 3akoH [Tackams» https://m.edsoo.ru/ff0a2826
38 CooOmaromuecs cocyabl bubmmorexa [IOK
https://m.edsoo.ru/ff0a2970
39 I'nnpaBnuueckuii mpecc Bubnmorexa IOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuineBoit



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

JKHJKOCTHBIN HACOC

Atmocdepa 3eMin U IPUIHHBL €€ bubmuorexa [IOK
41
CYIIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmochepHoe bubnuorexa [JOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro bubnuorexa [JOK
nasnenus. OnbiT Toppuuerniu https://m.edsoo.ru/ff0a2da8
3
44 :EJPIIEII;I:: ZZBBiTz&OOTi?iI;HOFOOBHeM Bubmuorexa LIOK
8 AP https://m.edsoo.ru/ff0a2fc4
MOps
Bapomerp-anepouns. ATmochepHoe bubmuorexa [JOK
45
JIaBJICHUE Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay nmo reme "
AtMocdepHoe naBieHue"
v | e
pyx ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnas pabota
48 «OmnpezneneHre BITATKUBAOIICH bu6mmoreka [JOK
CHUIBI, ICHCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIAKOCTH)»
JlaGopaTopHas paboTa 1o Teme
n
o | e eenores
A . https://m.edsoo.ru/ff0a3514
MOTPYKEHHOM B KHUAKOCTh YacTH
Tena»
b K
50 [InaBanue ten uomorexa LO

https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas paboTa
"KonctpyupoBanue apeomerpa win
KOHCTPYHPOBAHUE JIOJKHU H
OIpeeIIeHuE €€
rpy30M0abEMHOCTH"

52

Pemenue 3agau no remam:
«IInaBanue cynos.
Bo3nyxomnaBanue», «JlaBneHnue
TBEPABIX TECII, )KI/IJIKOCTCﬁ 1 ra30B»

bubmmoreka [{OK
https://m.edso0.ru/ff0a3654

53

KounTponbnas pabora o teme
«/laBnenue TBEpABIX TEN,
JKUJIKOCTEN M Ta30B»

54

Mexanuveckast pabora

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MomnocTts. EauHuner MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noanéMe o Jjectauie"”

57

[Ipoctbie MexaHnu3Mmbl. Poiyar.
PaBHOBecue cuin Ha peruare

58

Pbiuaru B TexHHKE, OBITY U
npupoje. JlabopatopHas pabora
«HccnenoBanue ycrnoBHii
paBHOBECHS pblUara

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau o reme «Y ciI0BUSA
paBHOBECHS pblUara»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaduimenT noneznoro neicTBus

0.5



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

MexaHu3Ma. Jlaboparopnas pabota
«M3mepenue KIIJI HakIOHHOU
IIJIOCKOCTH

61

Pemenune 3amag o reme "Pabora,
MomHocTh, KIT/"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4c48

62

Mexanundeckast SHEpTHsl.
Kunernueckas u moTeHuuanbHas
SHEPIUs

bubmmoreka [IOK
https://m.edso0.ru/ff0a4252

63

3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmoreka [{OK
https://m.edso0.ru/ff0a4360

64

YPOK-IKCIIEPUMEHT 110 TEME
"OKCIIEpUMEHTAIBHOE OIPEECIICHHE
N3MEHEHUS KHHETHUECKOH 1
MOTCHIMAIBHOW SHEPT UM NIPU
CKaThIBaHMM TeJIa 110 HAKIIOHHOU
miockocty”

65

KonTtponsHas padoTa o tTeme
«PaboTa 1 MOIITHOCTh. DHEPTHUs»

66

PesepBubiit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MeXxaHndecKkoe
nBmxeHue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepsHriit ypok. Pabora ¢
TekcTaMu 1o TeMe "JlaBieHue
TBEPABIX TeJN, )KUAKOCTEH U ra3on"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PezepHblit ypok. Pabora c
TekcTaMu 1o teme "Pabora.
Mo1uHOCTB. DHEprus"

OBIIEE KOJIMYECTBO YACOB I1O

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

[TPOTPAMME




8 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

':;_)H Tema ypoxka Beero Kontpoabubie | IlpakTnueckue fl[:;:el{l/lﬂ o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO M bubnuoreka [JOK
1 1
TEOPHHU M UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3mep aTOMOB ¥ MOJIEKYJI 1
Mogenn TBEPIOTO, KUIKOTO U
3 ra3(2)106pa3HoI:(1) cocms{im?l 1 bubamorexa LOK
https://m.edsoo.ru/ff0a540e
BEIlleCTBA
OObsicHEHNE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIO)KEHU MOJIEKYJISIPHO-
KHUHETUYECKOI Teopuu
5 Kpucrannmaeckue u amopdHbie 1 bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauuBaHuE U KallWJUISIPHOCTb. 1 bubnnoreka [JOK
IToBEpXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpeHne U CKATUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TeMIIepaTyphl
8 CO CKOPOCTBIO TEIJIOBOTO JBIKEHUS 1
YaCTHII
9 Buytpennss sHeprus. CriocoOsl 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

W3MEHEHHUs BHYTPEHHEN SHEPruu

https://m.edso0.ru/ff0a5c60

bubmuoreka [JOK

10 Baget Tenuonepena https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[Ipakruyeckoe

11 HUCIIOJIb30BAHUE TEIIJIOBBIX CBOMCTB bubmmoreka [{OK
BCIIIECTB U MAaTEPHAJIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexxeHus"

12 KommaecTBo TemnoTel. Y nenbpHas bubmmoreka [{OK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TETUIOBOTO OanaHca.

13 TSHJ‘IOO6M€H 1 TEIJTIOBOE Bubnuorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTtopHnast pabota

14 "UccneqoBanue IBICHUA bu6mmoreka [IOK
TEII000MEHA TPH CMEITMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topstdeil BOAbI"

PacueT xomnuecTBa TEIIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHus
TeJa ¥ BBIICISEMOTO UM TIPU
OXJIAXKICHUH
JlabopaTopHas pabora

16 "Onpiz[enlejHHe l;zleJILHoﬁ bubmmorexa [IOK

\ https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIICCTBA
DHeprus ToriuBa. Y ieabHas bu6mmoreka [JOK

17
TETJIOTa CrOPaHHs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE BuGmorexa [OK

18 KPUCTAJUTMYECKUX TeJ. Y eTbHas

TCIJIOTA IIJIaBJICHUA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

19

JlaboparopHas paboTa
"Onpenenenue yaenbHOM TEIIOThI
TJIaBJIEHUA Jibaa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBaHue ¥ KOHICHCAITHS.
Hcnapenue

bubmmoreka [{OK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y genbHas temora
napooOpa30BaHUs U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPHI
KHUIIEHUSI OT aTMOC(EPHOTO
TABIICHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnocth Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCHUTEIILHOU BIAXKHOCTH
Bo3qyXa"

bu6moreka [IOK
https://m.edso0.ru/ff0a7628

23

Pemenue 3a1a4 Ha onpeiesieHue
BJIQYKHOCTH BO3/yXa

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
neurareneit. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHus

25

KIIJI TenmoBoro aBurarers.
TermoBble ABUraTEN U 3aIlUTa
OKpYyXaromiei cpeibl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpPaHCHUA U IIPEBpaAlICHUA
QHCPI'MH B TCINIOBBIX ITPOLECCAX

27

[ToaroToBka K KOHTPOJBHOM paboTe
1o Teme "TenoBrle SIBJICHHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BeliecTBa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonTtposnsHas paboTa o teme

bubmuoreka [JOK
28 "TernnoBble sIBICHUSL. ICIBMGHGHHG ) https://m.edsoo.ru/f0ag6ae
arperaTHbIX COCTOSIHUH BEIIECTBA
29 Dnektpuzaius Ten. [[Ba pona
AIEKTPUUECKUX 3aPSI0B
Ypok-uccienoBaHue
30 "DnexTpu3aus TeJI HHAYKIUEeH 1
IIPU COIPUKOCHOBEHUH"
31 B3anmoelicTBre 3apsyKeHHBIX TEIl. bubnnorexa [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 HanpsiskeHHOCTB 2JIEKTPUYECKOro bubnuoreka [IOK
noJist. [TpuHIMD cynepro3uium https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocutenu snexTprueckux 3apsiioB.
33 DneMeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [IpoBOIHUKHY U TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpaHCHHS SJIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha mpuMeHEHUE bu6mmoreka [JOK
CBOMCTB DJICKTPUYECKHX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKUN TOK, YCIIOBHS €r0
36 cymeciBOBaHmI. I/ICT(}),‘IHI/IKI/I Bubmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
37 JIecTBHS 2IEKTPUUECKOTO TOKA Bubnnorexa HOK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccnenosanue "JleiictBue

QJICKTPUYCCKOTO I1I0JISI Ha



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

MIPOBOJIHUKYU U AUDJIECKTPUKH"

DIEKTPUYECKUM TOK B METalJIax,

bubmuoreka [JOK

39 KUIKOCTSX M razax https://m.edsoo.ru/ff0a9838

40 DneKTpruyecKas 1enb 1 e
COCTaBHBIE YaCTH
Cuna Toka. JlabopaTopHas pabora

41 "U3mepenue u perl)"ynHI;OBagne 0.5 Brbmiorexa LIOK

| https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DNeKTpUUYECKOe HaNpsKEHHE.

4 BoabsTmerp. JIabopaTtopHas paboTa 05 bubnuoreka [JOK
"H3mepeHue u peryaupoBaHue https://m.edsoo.ru/ff0a9e14
HaIpsKeHUs "

ConpoTuBieHNE MPOBOTHUKA.
43 yL[eJI;BHOG conpOTEBJIe:IIHe bubmorexa [IOK
https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTtopHnas pabota
"3aBHCHUMOCTb 3JIEKTPUUYECKOTO
44 COTIPOTHUBIICHUS HpOlfOI[HI/IKa OT €ro 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0aa738
JUIMHBI, IO TOTIEPEYHOrO
ceyeHus U Marepuaia"
3aBUCHUMOCTh CHJIBI TOKa OT
45 HanpspbkeHus. 3akoH Oma st bubmorexa HOK
https://m.edsoo.ru/ff0aad4a
ydacTKa e
JlaGopaTtopHas pabota
"HccnenqoBanue 3aBUCUMOCTH CHJIBI BuGnorexa 1IOK
46 TOKA, UYLIEr0 YEepPe3 PE3UCTOP, OT 1

COTIPOTHUBJICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IlocnegoBaTenbpHOE U napajjiCJIbHOC

47
COCIIMHEHUS TIPOBOTHUKOB
JlaboparopHuas padota "IIpoBepka
MpaBuia CJIOKECHUS HaIPSKEHUI bubnuorexa [JOK
48
MIPY TIOCIIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIByX PE3UCTOPOB"
JlabopaTtopHnas pabota "IIpoBepka
MpaBHJIA I CUJIBI TOKA IpU bubnuorexa [JOK
49
napauieJIbHOM COCANHCHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3aga4 Ha npuMeHEHUE
50 3aKOHa OMal1 st ale;Hquro bubmmorexa LIOK
P https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOTHUKOB
Pa6ora u moutHOCTH
51 JJIEKT quCKI(J)lro TOKa. 3aKOH bubmmorexa LIOK
P ’ https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
JlaboparopHas paboTa
52 "On Ie) enIe)HI/Ie pa6OTI>I U MOLIHOCTHU bubamotexa LIOK
ped P . B https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKa
DneKTpuyecKue Henu u
53 MOTPEOUTENN AITEKTPHIESCKOM bubnmuoreka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJBHOM paboTe
1o TemMe "DNEeKTPUIECKUE 3apsbl.
P P bubmuoreka [JOK
54 3apsKEHHBIE TEJIa U UX

B3auMoaenicTBus. IlocTosIHHBIN
EKTPUYECKHM TOK"

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

KonTtposnsHas paboTa o teme
"DyeKTpUUeCKUe 3apsibl.

55 3apsKEHHBIE Tela U UX Brbmiorexa LIOK
B . https://m.edsoo.ru/ff0abea8
B3auMoieicTBUS. [locTOSTHHBIN
ANEKTPUIECKUHN TOK"
56 [TocTosIHHBIC MarHUTHI, HX
B3aMMO/ICHCTBHE
VYpoxk-uccnenopanue "N3yuenue bubnuoreka [JOK
57 5 | 1 .
OJIEH MOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruauTHO€E nosie. MarauTHoe 1moJie
58 3eMJIM ¥ €r0 3HaYCHUE JUTS KU3HU bubamorexa LOK
https://m.edsoo.ru/ff0acOba
Ha 3emie
OnbIT OpcTena. MarautHoe nose
59 3neKTpH§eCK§ro ToKa MarautHoe Bubnuorexa LIOK
https://m.edsoo.ru/ff0ac1d2
T0JI€ KaTyIIKA C TOKOM
[IpumeHeHue 1eKTPOMarHuToB B
60 texHuke. JlabopaTtopHas padora 05 bubmuorexa [JOK
"U3ydeHune AeHCTBUS MarHUTHOTO https://m.edsoo.ru/ff0ac74a
10JI Ha MPOBOJIHUK C TOKOM"
DNEeKTpOABUTATENb OCTOSIHHOTO
Toka. Mcnonb3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
61 YCTpOI;ICTBaX Y Ha TPaHCIIOpTE. bubmmorexa LIOK
https://m.edsoo.ru/ff0ac86¢c
JlaGopaTopHas pabota
"KoncTpynpoBaHue u u3yueHue
paloThI BIeKTpoIBUTaTENS"
Onsitel @apanes. 3akoH
62 IEKTPOMArHUTHON MHIYKIIUH.

IIpaBuio Jlenuna



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

OnektporeHepatop. CriocoObl
MOJTY4EHUS DIIEKTPUICCKONH
63 SHEPruu. DJIEKTPOCTAHIINN Ha 1
BO306HOBHﬂ€MLD(HCTOqHHKaX
SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOM paboTe
64 o TeMe "DIEKTPUUIECKUE 1 1
MarHuTHBIC SBIICHUS"

KonTponsnas pabora no teme

65 "DJIEKTPUUECKHUE U MATHUTHBIC 1 brbmotexa LIOK
p,. https://m.edsoo.ru/ff0ach14
ABJICHUA
P i . Pab
66 | toxcraws o voste "Temmonsic ) BuGmorexa LIOK
| https://m.edsoo.ru/ff0acc5e
SABJICHHUA

Peseprubiit ypok. Pabora ¢

. bu6mmoreka [IOK
67 TekcraMu 110 TeMe "[loCcToSIHHEBIN 1

https://m.edsoo.ru/ff0acdc6

AIEKTPUYECKUN TOK"

PeseprHbIit ypok. Pabora ¢
68 TEKCTaMU 110 TeMe "MarauTHele 1
sBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 08 2 145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl

1 MexaHnueckoe JBHKEHHUE. 1
MarepuaiibHas TOUKa
Cucrema orcuera. OTHOCUTEIILHOCTh bubnuorexa [JOK

2 1
MEXaHHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ITpsAMONIMHEHOE bubnuoreka [IOK

3 1
JIBUKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTIUHENHOE

4 nBkeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuorexa [JOK
JBIKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctu
JlaGopaTtopHnas pabota

7 "Onpenenenre yCKOpeHus Teia Ipu 1 1 bubnunoreka [JOK
PaBHOYCKOPEHHOM JIBUYKEHHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM IMJIOCKOCTH"

8 CBobOoauoe magenne tei. OnbITh 1
lanunes
PaBHOMEpHOE IBUMXKEHUE TTO

9 P lJ'lI 1 bubnmuoreka [JOK
okpyxHocTu. [lepron u yacrora

Py p . g https://m.edsoo.ru/ff0ael76

oOpamenus. JIuneitHas u yrimoBas



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

CKOPOCTHU

10 LleHTpOocTpeMUTENBHOE YCKOPEHHE
11 [lepsrlii 3akon HetoTona. Bektop bubnuorexa [JOK
CHUITBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerloToHa. bubnuorexa [JOK
PaBHOzelicTByOmIAsK chita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3umnus Cui https://m.edsoo.ru/ff0ae982
14 Pewrenne 3aga4 Ha mpuMeHeHNe bubnnorexa [JOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bu6moreka [IOK
15 Cnra ypyroctit. 3axor I'yia https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agaq mo teme «Cria
YOPYTOCTH
JlaboparopHas paboTa
17 <<Oane):z[enI;HHe I})KCCTKOCTI/I bubmorexa OK
https://m.edsoo.ru/ff0aee28
MIPYXUHBDY
18 Cua Tpesms bu6mmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemrenue 3agay mo teme «Cuiia bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaboparopHas paboTa
20 "Onpiz[enlejHHe ioa(b(bHuHeHTa Bubmiorexa LIOK
\ https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIbKCHHUS
Pemenue 3agau no teme "3akoHbI
21 HeroroHna. CII[/IJ'Ia ynpyroctu. Cuna bubamotexa [IOK
\ https://m.edsoo.ru/ff0afb8e
TpPEeHUS
22 Cuna TsKeCcTH M 3aKOH BCEMHPHOTO bubnuorexa [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
IMagCHUA

https://m.edsoo.ru/ff0af044

VYpoxk-koupepenuus "JIBKeHne el

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Pemenue 3amgau mo reme "Cuna
24 TSYKECTH U 3§K0H BCEMUPHOTO Brbmiorexa LIOK
. https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

o5 [IepBas kocMHuecKasi CKOPOCTb. bubnuorexa [JOK
HeBecomocTh 1 meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuanbHON TOUKH.

26 AGcomoTHO TBEPOE TEIO. bubnuoreka [IOK
PaBHOBecue TBEpIOTO TEA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpalllCHUS

27 MowmenT cuibl. LleHTp TsKecTn

28 Pemenue 3agay mo reme "MoMeHT bu6mmoreka [IOK
cuiel. Llentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe

29 o ieMe "MexaHI/Iq:CKoe I[BI/II:KCHI/IC. bubmmorexa [JOK

. https://m.edsoo.ru/ffob0408
Bsaumoneiictue Tea"
KonTtponbHas pabota no teme
30 "MeXl:lHI/IquK(I:e JIBUKEHUE. bubmorexa HOK
N https://m.edsoo.ru/ff0b06ec
Bsaumoneiictue Tea"
HNmnynsc tena. UMiynsce cuibl.

31 3aKOH COXpaHEHUsI UMITYJIbCA. bubnunoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ffob07fa
B3aUMO/ICHICTBUE

32 Pemenne 3agau mo Teme "3akoH bu6mmoreka [JOK



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

COXpaHEHUs UMIysbca"

https://m.edsoo0.ru/ff0b096¢

VYpoxk-koupepenuus "PeaktuBHoe

33 JBIKEHUE B MIPUPOJIC U TEXHUKE"
bubmmoreka [{OK
34 Mexanndeckasi paboTa U MOIITHOCTh https://m.edsoo.ru/fOb0as4
35 PabGoTta cunibl TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH M CHIIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnast pabota
36 «Omnpenenenue pabOThI CHIIBI TPEHUS
IIPY pPAaBHOMEPHOM JIBIDKCHUH TeJia
10 TOPU30HTAIBLHOU MTOBEPXHOCTH
37 CBs13b SHEpruu v paboTHI.
[TorenumansHas 3HEPTUS
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KHHETHYECKOM SHEPTUU https://m.edsoo.ru/ffO0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHHUKe
JlaGopaTtopHas pabdora «3y4yeHue bubnuorexka [JOK
40
3aKOHA COXPAaHEHUS SHEPTUI» https://m.edsoo.ru/ff0b12fe
41 KonebarensHo€E IBUKEHUE U €TO bu6mmoreka [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
3aryxaroiue KoueOaHus.
42 BLH}{,XymL[z:{HHe KOJIeOaHUS. bubmorexa [JOK
https://m.edsoo.ru/ffob20f0
Pe3onanc
43 MareMaTH4ecKuii ¥ NpyKUHHBIN
MasTHUKH
44 VYpok-uccnenopanue «3aBUCUMOCTh bubnunoreka [JOK

nepuoaa KOJICOAHHMH OT KECTKOCTHU

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

MPYKUHBI U MacChl TPy3a»

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIeOaHmIX

46

JlaboparopHas paboTa
«OmnpeeneHne YacToThl M MEPUOJIa
KoJIe0aHUI IPYKUHHOTO MasiTHUKA)

bub6mmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TEPH0/1a KoJIeOaHMi
rpy3a, HOABCHICHHOTO K HUTH, OT
MAacchl Tpy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4EeCKUX BOJIH. [IpotonbHbIE U
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koudepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuyecke BOJHEI"

50

3Byk. PacnpocTpanenue u
OTpa)keHHE 3ByKa

o1

Ypoxk-uccnenopanue "Habmronenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTB 3BYKa U BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

53

Ypok-koHpepenus "YnbpTpa3ByK u
uHOPa3BYK B IPUPOJIE U TEXHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroToBka K KOHTPOJBHOM paboTe
110 TeMe "3aKOHBI COXPAHEHHUS.
Mexannueckue Kojie0aHus U BOJIHEI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

KonTtposnsHas paboTa o teme

55 "3aKOHBI COXPAHEHUS.
MexaHn4deckue KoyieOaHus ¥ BOJTHBI"
56 DNEeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DJIEKTPOMAarHUTHBIC BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
VYpok-konpepenuus "lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
Hcnionb30BaHuE 3MEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBSI3M"
Ypok-uccnenosanue "N3yuenue
59 CBIZ)IZCTB 3J'IeiTpOMaFHI/ITHyIjX BOJTH C bubmmorexa LIOK
https://m.edsoo.ru/ff0b2c6c
MTOMOTIIHI0 MOOHMIIBHOTO TenedoHa"
Pemenue 3a1ay Ha onpeneneHue
60 4acTOTHI U JUTHHBI
AJIEKTPOMArHUTHOM BOJITHBI
DneKTpoOMarHuTHasl MPUpPOJa CBETA.
61 CKO];)OI::TB CBeTA. BOHIIJ)OELIIe[ bubmmorexa LIOK
. https://m.edsoo.ru/ffob31d0
CBOJCTBa CBETa
Hcrounuku ceera. [IpsmonuneitHoe
62 pacnpocTpaHeHue CBzTa. 3aTMeHus Bubmiorexa LIOK
https://m.edsoo.ru/ffob3658
Connua u Jlynsl
3aKOH OTpakKEHUs CBETa. 3epKaia.
63 PCHICHI/IGPSa,Ha‘I Ha an/IMeHeI:-H/Ie bubmorexa [IOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHHsI CBETa
64 IIpenomnenne cBera. 3akoH bubnuoreka [IOK
MIPEJIOMIICHHUS CBETa https://m.edsoo.ru/ffO0b3aea
65 [lonHoE BHYTpEHHEE OTpaXKEHUE bubnuoreka [IOK



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

cBeTa. Mcnoib30BaHuEe HOJIHOTO
BHYTPEHHETO OTPAXXECHUS B
OIITHYECKUX CBETOBOJAX

https://m.edsoo.ru/ffOb3c5c

Jlaboparopnas paboTa
"UccnenoBanue 3aBUCUMOCTH yIJia

66 MPEJIOMIICHHUSI CBETOBOTO JIyda OT
yTrjia majieHusl Ha TpaHuIle "BO3ayX-
cTexno™"
Ypok-koHpepeHus
"Hcnonp30BaHue NOJIHOTO
67 BHYTPEHHETO OTPAKCHUS:
CBETOBO/IbI, OTITHKOBOJIOKOHHAS
CBSI3b"
68 JInnzel. OnTuyeckast cuja JIMH3bI bubmmorexa LIOK
https://m.edsoo.ru/ff0b3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0pakeHUH B TMH3AX https://m.edsoo.ru/ffobAd4a
JlaGopaTtopHnas pabota
70 "Onpenenenre GOKyCHOTO bubmuoreka [JOK
PacCTOSIHHSI U ONTHYECKOM CHITBI https://m.edsoo.ru/ff0b4206
cobuparomei JMH3bI"
Ypok-koHpepenmus "OnTudeckue bubnunoreka [JOK
71
JIMH30BBIC MPHOOPHI" https://m.edsoo.ru/ff0cOa7e
79 I'ma3 kak onTH4YecKas cCHUCTEMa. bubmuoreka [JOK
3peHne https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "JledekTs
3penus. Kak coxpanurts 3peHue"
74 Paznoxxenue 6enoro cBeTa B CIEKT. bubnunoreka [JOK



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

OnsiTel HeroTona. Coxenue
CIIEKTpaJIbHBIX LIBETOB. Jlucnepcus
cBeTa

https://m.edsoo.ru/ff0cOf4c

Jlaboparopuas padota "ONBITHI 11O
Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP

75 Y BOCHPUSATHIO LIBETA IPEAMETOB bubmmorexa [JOK
https://m.edsoo.ru/ff0cOe2a
IIpU UX HaOJIIOACHUN Yepes
LBETOBbIE (pUILTPHI"
VYpok-npaktukym "BonHoBbIE
76 CBOWCTBA CBETa: JIUCIIEPCHS,
uHTepdepeHus u nudpaxaus'
77 Omneiter Pesepdopna u mmanerapHast bubmuorexa [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma
bopa
Hcnyckanue v NOIIOLIEHNE CBETA
79 aTOMyOM. KBanrsl. HHEIefIanBIe bubmmorexa LIOK
https://m.edsoo.ru/ff0c144c
CIEKTPbI
80 Ypoxk-npaktukym "Habmonenune bubnuorexka [JOK
CIIEKTPOB HCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangmoakTuBHOCTE U €€ BUIIBI bubmmorexa [JOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOrO sipa. bubnunoreka [JOK
HyksonHast Moenb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE PEBpALCHUS. bubnuoreka [IOK
N3oTomsr https://m.edsoo.ru/ff0clald
84 Pemenue 3amad no teme: bu6mmoreka [JOK

"PannoaktuBHBIE peBpaleHus"

https://m.edsoo.ru/ff0clb4a



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

85

IIepuon nomypacnazna

86

VYpoxk-koHpepeHuus
"PanuoakTuBHBIE U3TyYCHUS B
MpUpOJE, MEAULIMHE, TEXHUKE"

bubmmoreka [{OK
https://m.edso0.ru/ff0c2126

87

SnepHbie peakuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MaccoBOTO YHUCE

bubmmoreka [{OK
https://m.edsoo0.ru/ff0c1c58

88

DHeprus CBSI3M aTOMHBIX SIIIED.
CBs13b Macchl U SHEPTUH

bubmmoreka [{OK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agau no reme "SnepHeie
peakuun"

90

Peakmuu cuHTe3a M NEeNeHUS SaEp.
Uctounnku sueprun ConHIA U 3BE3]

bu6moreka [IOK
https://m.edso0.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlefcTBus
PaaMOaKTUBHBIX U3TyYEHHUH Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEKTPOMArHUTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBL.
KBanToBbIe siBneHUA"

bu6mmoreka [JOK
https://m.edsoo0.ru/ff0c223e

93

KonTtponbHas pabota no teme
"DJIeKTPOMAarHUTHOE TOJIE.
DIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBbIe siBneHus"

94

[ToBTOpenue, 060061IeHNE.
JIaGopaTopHble pabOThI 10 KypCy
"B3zaumMoaencrue Tea"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

[ToBTOpenue, o6o0menue. Pemenne

95 pacUeTHBIX M KaYeCTBEHHBIX 33]1a4 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0c2572
o Teme "TeroBeie nmporecchr”
[ToBTOpenue, o6o0menue. Pemenne
96 paCUYETHBIX U KQaUECTBEHHBIX 3a/1a4 1 bubnuorexa [JOK
o teme "KITJ TermoBbix https://m.edsoo.ru/ff0c2a22
nBurareiei”
IloBTOpEeHHE, 00001IcHNE. Pemenue
97 pacqu}?{Hx " KaquI"IFIBeHHBIX 3a1a4 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0c2b30
o teme "KII/I amekTpoycTaHoBOK"
IToBTOpEHHE, 0000IICHNE.
98 Ha60p§TopHHe pa(SII;TLI o Kypcy 1 1 bubamorera LOK
https://m.edsoo.ru/ff0c2c52
"CBeTOBBIC ABIICHUA"
[ToBTOopenue, o6o6menue. Padora ¢
99 TeKCTaf/II/I no’TeMe 'I'I;aKOHBI 1 bubamorexa LOK
Y https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOopenue, o6o6menue. Padora ¢
100 TGKCTaf/II/I HO’TCMC il;(one6aHH;1 u 1 Bubmmorexa LIOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
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" https://m.edsoo.ru/ff0c3044
SIBJICHUSI
[ToBTOpeHue, 06006meHue. PaboTa ¢
102 TekcTaMM 1o Teme "KBaHToBas u 1
sanepHas pusuka'
OBUIEE KOJIMYECTBO YACOB I10 102 97
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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom denepaibHoil paboyeil mporpaMMbl BOCHUTAaHUS WU
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyuaromuxcs 10-11 kmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOIMMOCTh PEaTU3alMU MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeAMETHbIE, IPeAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

dusnka Kak Hayka o Hambojee OOIIMX 3aKOHAX MPUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUIS. €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOIMH B cdepe SHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBHIIIOJHEHUH UMHU YUEOHBIX UCCIIEIOBaHUI.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX Pa3/eoB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€puH, BEILECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npenmnosaraet
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJOTHYECKUM TpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJsOTCA (u3nueckue Teopuu (hopMHUpOBaHUE MPENCTABICHHUI O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOAX0J B Kypce (U3HKU peanu3yeTcs MpexKIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpbIE B Iporpamme mno (u3uke oObeIUHEHBl B OOLIMI CIHUCOK yYEHHMYECKHX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJAMMBIX JUISI KOHTPOJS UM OLCHKHM, OCYIIECTBIAETCA Yy4aCTHUKAMH
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHust kaOuHeta ¢usuku. Ilpm osTomM oOecreunBaeTcs OBIAJCHHUE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEUIOKEHHBIX THIIOTES.

bonpmoe BHUMaHHE YIENAETCS PELICHUIO DPACYETHBIX M KAYECTBEHHBIX
3amad. IIpu 3TOM 11 pacd€THBIX 3aa4 MPUOPUTETOM SIBIISIIOTCS 3aa4d C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. (s KauecTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3aJIaHUS HA
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIEeUeHHI0 Y4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOr0 IMKIa. B kabuHeTe (HU3MKHM JOHKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTH W OOCCICYHMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpymOBaHUE ISl YYEHHYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M ITMGPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEN;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHne yMeHUW OOBSCHATH SBICHUS C HCIOJIH30BAHUEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

MpoIecce u3ydeHus Kypca (PM3UKH Ha YpOBHE CPETHETO 00IIero 00pa3oBaHMs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUH TOPUMEHITh TEOPETUUYECKUE 3HAHUA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
bu3MUecKnX HKCIEPUMEHTOB, aHaNIM3a M HUHTEpHpeTanuu HH(opMmaIuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEAHETO OOIIEro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUS JIa0OpAaTOPHBIX PAOOT W OMBITOB C YYETOM HHIUBUIYAIBHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Pomnbp »3KcnepuMeHTa H  TEOPUM B IIPOLECCE IO3HAHUA IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMHUPOBAHUM COBPEMEHHOM HAay4YHOM KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)xeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuueitnoe  nBmxeHue. JIBukeHHE  MaTepualbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPAIOB, LICNIHBIC U PEMEHHBIE MIEPENAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGnionenune aBuxkeHusi Tena, OPOILIEHHOrO IMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanne COOTHOMIEHHS MEXAY NYTSAMH, MPONUICHHBIMU TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHOro TtaroteHud. Cuna Ttsokectu. llepBas kocmuyeckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU JBUKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCHMOCTUA CWJI YNPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMUpoBaHHONW  TpYyKuUHBL.  [loTeHIWManpHas dHeprust Teja  BOJM3U
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa € MOMOIIBIO JIBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPJIBIX TEJI U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HJAcaIbHOr0o raza. AOCOJIOTHaAs TeMmIepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpeacTaBIeHHE H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 AU PY3UH )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoouHaMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JEJIbHAS TEIUIOEMKOCTh BEILIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpatumMocTh mpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeUCTBUS. DKOJIOTMYECKUE MPOOIIEMbI TEIIOIHEPI €TUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPAaHUS, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HachlllleHHBIM map. YaenapHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaIM3anus. Y nenpHas Tersiora miasieHus. Cyonumanms.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILLIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JinekTpoAMHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumopericteue 3apsaoB. 3akoH Kynona. TodeuHslil 31€KTpUUECKAN 3apsia.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
MOTEHIUAN0B. [IpOBOAHUKM W JAUANEKTPUKA B BJIEKTPOCTATUYECKOM IIOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKAsl 3alluTa, 3a3€MJICHHE 3JEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii skcnepumenm, 1abopamoprsie pabomel

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTka LEeTu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONPOTHUBJIIEHHWE HMCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MMYyYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUd TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3Mepenue »saeKkTpoaBUXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD IHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kimacce OCyIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SIBICHUE, HAay4HbIH (akT, rumore3a, (Qu3uyeckas BeIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTb BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULUOHEDP, TEXHOIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX IOJIeW. JIMHMM MarHuTHOM MHAYKUMU. KapTuHA JIMHUIM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTylIKU ¢ TOKOM. OnbIT Dpcrena. BzanMmoaelicTBue MpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, 3JIEKTPOABUrATEIb, YCKOPUTEIU 3SJIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOW WHIYKIIUY.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
"apmonnyeckue konebanus. [lepuon, wacrora, amrummryiga u Qasa koneOaHU.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATbHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUS MEXKIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHyX)1€HHBIE 2JI€KTPOMArHUTHBIE KOJICOAHMS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepeI1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE 6OTIHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
Nutepdepennus u qudpakims MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi Bektopos E, B, V B anektpomarautHoit BosiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JAMArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHs ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJTH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
npesioMJIeHUe, Noaspu3anus, J1udpakums, “HTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeTa. 3aKOHBI IpeJIOMIIEHUs cBeTa. AOCOIOTHBIN MOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHMEe W ONTHYEecKas Cujia TOHKOW JMH3bL. [locTpoeHue wnzo0pakeHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaOMOICHUS MAaKCUMyMOB U MHHUMYMOB B HHTEp(EpEeHIITMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHnue cexkTpa ¢ MOMOUILIO MPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cCIeNMAIBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKPAILCHHE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u dHEPTHH (HOTOHA C €r0 YACTOTOW. DHEprus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTerHa s pororddekra. «KpacHas rpaHuUiia
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Bonusl e bpoiis. KopnyckyisipHo-BOITHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mognens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopna  mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe uncino saapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHble B3auMoeHcTBUA. EAMHCTBO pu3nyeckoit KapTUHBI MUpA.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHass akTUBHOCThb. McTounuk sHeprum ConHIIA W 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHUe



3B€31. COBpEMEHHBIE MPEACTABICHUS O NPOUCXOXKACHUU U 3Boaonuu CoyiHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa667a. PazOeranue rajgakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOKEHUH I ONpe/iesIeHUs MOJIOKEHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM U ATUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonoeus: »>nekTpuueckue SIBICHUS B KUBOM MpUpPOJE, KoJeOaTeabHbIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUSl KPUCTAIIIMYECKOW PEMIETKH, CHEKTPaIbHBIM
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
ANEKTPOBUTATENb, WHAYKIIMOHHAS II€Yb, pPANap, PAIAUONPUEMHHK, TEIEBHU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusnmka» Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh IPaKAAHCKOM MO3UIIUKM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABICHNU B 00pa30BaTEIbHON OpraHu3alliig;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHSI,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOUIEHWE K MHUPY, BKJIKOYAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa HKOJIOTHYECKUX MPooIIeM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHHS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEHICHHS 3a1ad (U3NYECKOTO COJCP)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIC CBSI3M W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh WX JJOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHTh 3HaHUS 1O (QU3UKEe B MPAKTHYECKYIO 00JacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmaumeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TTaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBIIAITH  OOILlEHHE HAa ypokax (U3UKM U BO BHE-YPOUHOU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

IIOHMMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U WHIMBUIYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUA IO €€ NOCTHKEHUIO: COCTABIATH ILIAH JICHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

[pejjaraTb HOBBIE IPOEKTHI, OLCHWBATh MWJAEU C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBISATH MO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJTHEHHS TPAKTHYECKON PabOThI ¢ Y4ETOM HUMEIOIITUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPHOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI pedieKCuu IJis OIICHKUA CUTYallMH, BHIOOpa BEPHOTO
peLICHUS;

yMETh OILICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO UX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JIeSITEILHOCTH,

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIMOHAIBHBIN UHTEJIJICKT, peIoIararmi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKJIIOYAIONIICTO CIIOCOOHOCTh IIOHMMATh CBOE YMOLIMOHAJIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIGHHE, CIIOCOOHOCTh aJalTUPOBATHCS K
AMOITMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKJIIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBEHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MIPOSBIISATh HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MarepualibHasi TOUKa, HHEpIMajibHas CUcTeMa OTCU€Ta, abCOMOTHO TBEPAOE TENO,
WJICAIBHBIN ra3, MOACIHN CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIAPEHHE, KOHJIEHCAIMs, TUIABJICHUE, KPUCTAJIU3AIUS, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCy/€e, CBSI3b MEXKAY IMapamMeTpaMu COCTOSHMS Tra3a B H30MpPOIECccax,
AJIEKTpU3aLUs TEJl, B3AUMOJECHCTBUE 3aPsi/I0B;

OMHUCHIBATh MEXAHUYECKOE JIB)KCHHUE, MCMOJb3ys (DU3NYECKHE BEJIUYMHBI:
KOOpAWHATA, MyTh, MEPEMENIEHHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MEeXaHUYeCcKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MUECKHe BETUYMHBI: JaBJIIEHHE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAasi SHEPrUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCHOJIB3YEMbIX BEIWYUH, HX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (IIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYHMHBI: AJIEKTPUUCCKUHN 3apsij,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsl, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UUYECKYIO BEJIMUUHY C IPYTUMH BEIHUYNHAMU,

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI M MPUHIUIIBL: 3aKOH BceMUupHoro tsarotenus, I, I u III 3akonsr HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUsI UMITYJbCa,
MPUHIHKI CYNEPNO3ULIUN CHJI, TPUHIUI PAaBHOMNPABUS HHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiinyarh CJIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIGBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3jNdaTh YCIOBHUS WX OE30MAaCHOTO MCIOJIh30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U Tpa(HKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro/1aTh mpaBuia OE30MacHOTO TPyAa MPH NMPOBEICHUH UCCICIOBAaHUI B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PU3MUYECKHE 3aKOHBI U MPUHIHUIIBI, HA OCHOBE aHaJN3a YCIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4: BHICTPAUBATD JIOTUUYECKH HEMPOTUBOPEUHBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPEJICTABICHUS YYeOHOW U HAYYHO-TIOMYISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsE o0ecriedeHus: 0€30MacCHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBAEMOM MPOOJIEMBI.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pU3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KAapTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJIETeH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAs MOJeJb aTOMHOTO Sjpa MpU pelieHUuU (U3NISCKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MArHUTHOE ACHCTBHS TOKA, B3aHUMOJICHCTBUE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepennus, audpakuyds W MOJApU3AlUsS  CBETa, JHUCIEpPCUs CBETa,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUUYECKYID  MPOBOJMMOCTb  pPA3JIUYHBIX  Cpea) |
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
MHIYKIMS MarHUTHOTO Mojs, cwia Awmmepa, cuia JlopeHila, MHIYKTUBHOCTh
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsiji W CHia TOKa B TPOIECcCe
TapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHul, (OKYCHOE pacCTOsHUE U
ONTHYECKAasl CHUJIa JIMH3bl, NMPU OINHUCAHUM MPABUIBLHO TPAKTOBATH (HU3UUYECKUIT
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
dopMynbl, CBS3BIBAIOIIME JAHHYI (U3UYECKYI0 BEIWYHMHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYECHHBIC KBAHTOBBIC SIBIICHUS M MPOLECCHI, HCIOIb3YA
dbu3nYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIIOIb3YEMbIX BEJIWYWH, UX O0O3HAYEHUS U EIUHMIIBI, yKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MMOCIIEI0BATEILHOIO U MapajuieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAaCcIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHaA 111 PoTtodrddekra,
3aKOH COXPAHEHHUs JHEPruu, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXpPaHEHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py dTOM pa3andaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIIOJIB30BAHUEM MPAMBIX U KOCBEHHBIX H3MEPEHUI: MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBbTATHl MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJE TAOIUI U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJa4u



BbIOMpATh (DPU3UUECKYI0 MOJEINb, BBIACIATh (PU3NYECKUE BEIMYMHBI U (POPMYIIbI,
HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

pelaTh KaYeCTBEHHbIE 3aJ1a4i: BHICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/CcTaBleHusl yueOHON M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHOU U3
Pa3IUYHBIX HCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMyt0 HHPOPMALIHIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIETO MHUpPA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOWCTBAaMH, Ul COXPAHEHUs 30POBbSI U COOJIIOJEHUSI HOPM 3KOJOTHYECKOI0
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO pacHpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aIeKBaTHO OLICHUBATH
BKJIa/1 K&KJI0T0 U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE paccCMaTpUBaeMOil MpoOIeMbl.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso00.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHR! COXPHHCHIA B MEXALHIKS https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 EtTrSsJ:I/I;Ir?].T:;?)(])_.I S/I;f41097c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnll;l rzf:c;;ig r(S/I;f41c97c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
duzrka — HayKa 0 MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubmmorera [JOK
7 https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
neroxkeHud. [lepemenienue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepuaabHON TOYKHU IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiii cit. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocMudeckas brbmmorexa [OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoagduumeHt Tpenus.

13 Cuia cznpomBnefmq:f npu ,I[BI/I)II)(GHI/II/I bubmorexa OK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cubl. [1nedo cunbl. ¥YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 06 u3MeHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKOM Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBUKECHHS MOJIEKYJ. Y pPaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3meHenus. KommdaecTso bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanadaTHBINA MpoLecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ffOc5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicreus u KI1J] terioBoi

bub6mmorexa [{OK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekymnsipHas puszrka. OCHOBBI bubmorexa OK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BIIQXKHOCTH Bo3ayxa. HachieHHBIN Bubmmorexa [IOK

AES. B https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUaIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIIOBOLO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc
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3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0cébcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUN bubnmorexa LHOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ffOc6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. Pasaocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NERCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTtopHas paboTa
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlenma

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIpPOBOAUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U

IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexona. [lomynpoBoaHuKOBBIE
npubOpHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 pacmiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUYECKUU TOK B raszax.

63 CamocToATenbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psaa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pe3epBHblit ypok. KonTposibHas 1 bubnunoreka [JOK
pabota o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ ng:)a22§:fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop MarHUTHON MHAYKIMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBrEe MarHUTHOTO TOJISL HA

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas paboTa o Teme
«MarsuTtHoe noJe.
DNeKTPOMarHUTHAS MHIYKLIHS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPaHCHUA SHCPIruru B HCAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemennbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCHCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePEeMEeHHOT0 TOKa,
JTUHUH 3JIeKTporepead

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MMOBCEIHEBHOU
KHN3HH



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3Byk. CkopocTh 3ByKa. ' poMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1kana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3u. Pagnonokanus
o5 KonTponshas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «MccnenoBanue CBOHCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ff0ced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUSA WX 0€30IaCHOTO MPUMEHEHUS
['panu1el MPUMEHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Eubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYIbC PEISITUBUCTCKON
3 FIECP . bubnuoreka [JOK
38 yacTulilbl. CBS3b MAaCChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMIYJIbCOM. DHEPTUsl MOKOS
KonTtponsHas padora «OnTHKa.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNIbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(porosdexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl porodrddexra. YpaBHeHue
42 BH‘HmTeI(f“Ha )lan)lq)q)omaq);ema brbmmorexa [OK
’ https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
JaBnenue cBeta. OnbitTer [1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubnmorexa LHOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
MIPaKTUIECKOE TPUMEHEHHE:!
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IEeMEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio a-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTyTIaTet bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHSI bubmnorexa [IOK
p pEXOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Ipyroi. Buapl ciekTpos
BoaHoBbIe cBOMCTBA YacTHll. BOJIHBI
. bubnmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoricTBa anbda-, 6era-, raMmma-
n3iydyeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.

S nepubie peakuuu. AnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoOaeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nHoro Heba. Co3Besaus,
SIPKUE 3BE3/Ibl, IUIAHETHI, UX BUJANMOE
nBrokenne. CoaHeyHas cUCTEMa

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounnk sneprun CoJiHIA U 3BE3T



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, ©X OCHOBHbIC
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBosonnu CoJTHIIA U 3BE3]T

58

Mneunsin [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenne CoyHia B
lNamaktuke. ['anmaktuku. YepHsle
JBIPBI B IAPAX TAIAKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe nzmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padoTta «D1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o06maromuii ypok. Ponbs 1 Mmecto
(DM3HKH ¥ aCTPOHOMHMH B
COBPEMECHHOU HAyYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopun B GopMHUPOBAHUH
npeacTaBiIeHu o puzndeckoi
KapTUHE MHUpa




Oo6o06maromuit ypok. Mecto
¢u3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIl ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHasE UHIYKITUS
Peseprubiit ypok. Ontuka. OCHOBBI
67 CHEIHAILHOM Teoprun 1
OTHOCUTEIILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






