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MNOSACHUTEJIBHAS 3AITMCKA
[Iporpamma no (u3mke Ha ypOBHE OCHOBHOTO OOILIEro 0Opa3oBaHUs COCTaBlIEHA Ha
OCHOBE II0JIO’)KEHUH U TpeOOBaHMM K pe3ysibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHOM mporpammbl, mpeacraBieHHBIx B DPI'OC OO0, a Ttakke ¢ yd€Tom
denepanbHOl pabodeil mporpaMMmbl BocmHTaHus W KoHIENIuMu npenojaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanue  mporpamMmbl 1O (HU3WKE  HampaBlIeHO Ha  (OPMHpPOBAHUE
€CTECTBEHHOHAyYHOW TI'PaMOTHOCTH OOYy4alolUXCsl U OpPraHu3alMio U3y4eHUs (U3UKU Ha
NeATeIbHOCTHON OCHOBe. B mporpamme mo (u3MKe yYUTHIBAIOTCS BO3MOXHOCTH y4eOHOTO
npeamera B peanuzanuu TpedoBanuit GPI'OC OOO kK IUIAHUPYEMBIM JIMYHOCTHBIM H
METanpeIMETHbIM  pe3yiapTaTaM  OOyueHus, a TaKkKe MEXKIPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX YYEOHBIX MMPEIMETOB HA YPOBHE OCHOBHOTO O0IIETro 00pa30BaHUsI.
[IporpamMma 1o ¢u3nkKe ycraHaBIMBAET paclpeielieHre yueOHoro Mareprala o rojam
oOydenus (o KJjaccam), MpejJiaraeT MPUMEPHYIO TOCIEI0BATEILHOCTh H3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHS TMPEIMETHOTO COJEPKaHUA M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma mo ¢u3uke pazpaboTaHa € LEIbIO OKa3aHUS METOJUYECKOH MOMOIIU
YUUTEIIO B CO3/JaHUU paboveil mporpaMMbl TI0 Y4€OHOMY IIPEIMETY.
Odusnka ABIAETCS CHUCTEMOOOPa3yIOIIMM Uil €CTeCTBEHHOHAYYHBIX  y4EOHBIX
MPEeIMETOB, MOCKOJBKY (pU3MUecKHe 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB M SIBJICHHM,
M3y4aeMbIX XUMHUEH, Onosioruen, acTpoHoMuel u guandeckoil reorpadueii, BHOCUT BKIJIaJ B
€CTECTBEHHOHAyYHYI0 KAapTUHY MHUpa, NpeJocTaBisieT Haubojee sCHble 0Opa3Ibl
MIPUMEHEHMSI HAyYHOTO METOJia MO3HaHUs, TO €CTh c110co0a MOTyYeHHsI TOCTOBEPHBIX 3HAHUI
0 MHUpe.
OnHa U3 rIaBHBIX 33124 (U3UIECKOTO 00pa30BaHMs B CTPYKTYpeE 00IIero oopa3oBaHus
COCTOUT B (DOPMHUPOBAHMM €CTECTBEHHOHAYYHOHl TPAaMOTHOCTH M HMHTEpeca K HayKe Yy
00yJaronuxcs.
N3yuyenne ¢u3ukun Ha 06a30BOM YypOBHE IMpPEAINOaracT OBJAJECHUE CIEAYIOUIUMU
KOMITETEHTHOCTSIMU, XapaKTepU3YIOUIUMHU €CTE€CTBEHHOHAYYHYIO I'PaMOTHOCTb:!
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICJOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIC U UCIOJB30BaTh HAy4YHbIC JI0KA3aTENbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu uzyuenus ¢U3MKH HA YPOBHE OCHOBHOIO 001Iero oOpa3oBaHUsI ONpPEICIICHBI B
Konuenuun npenoxaBanust yueOHoro mpenmera «®Puszuka» B 00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoit @enepanuu, peaausyrIIUX OCHOBHbIE 0011e00pa3oBaTelIbHbIC
MporpaMmsbl,  yTBepkKAEHHOW  pemienneM Komnmernn  MuHucTEepcTBa  MPOCBELICHUS
Poccuiickoit deneparuu (mpotokost oT 3 nexadpst 2019 r. Ne [TK4BH).
Heaun n3yyeHus GpuU3nKu:
e MpuoOpeTeHHe HHTepeca M CTPEMIICHHS OOYydYaroIIUXCs K HaydHOMY H3yYEHHIO
MIPUPO/IbI, PA3BUTHE UX UHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABICHUI O HAYYHOM METOAE TMO3HAaHUA U (OPMUPOBaAHHE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHHSIM;

e (opMupoBaHME HAyYHOTO MHMPOBO33pEHMsS KaK pe3yiabTaTa H3y4eHHsS OCHOB
CTPOEHHUS MaTepHH U (pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU;

e (opMupoBaHHME MpEACTaBIEHUN O posn (GU3MKM IS pa3BUTHS  JAPYIHX

€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE MPEACTABIEHUM O BO3MOXHBIX cdepax Oynymeidl npodeccrnoHanTbHON

JeATeIbHOCTH, CBSI3aHHON ¢ (PM3UKOM, MOATOTOBKA K JajbHEWIIEeMYy OOYYEHHUIO B
STOM HalpaBJICHUH.

JlocTikeHre 3TUX IeJed mporpaMMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHus 00eceunBaeTCs PelICHHEM CIECAYIOMINX 3a1a4:

e npuoOpeTeHHe 3HAHUW O JUCKPETHOM CTPOCHHMH BEIIECTBA, O MEXaHUYECKHX,

TEIUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;



e TMpUOOpPETCHHE YMEHHH OMNHCHIBATH U OOBSICHATH (U3UYCCKUE SIBIICHUS C
WCIIOJIb30BAHMEM TIOTYUYEHHBIX 3HAHUM;

® OCBOGHHE METOJIOB PELICHUS MPOCTEHUIIMX PACUETHBIX 3a7ad C HCIOJIb30BAHHEM
(bu3nUIecKuX MOIeNel, TBOPUECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 3a]1a4;

® Dpa3BUTHE YMEHUH HAOIIOAATh MPHPOJAHBIC SBICHUS ¢ BBIIOIHATH OIIBITHI,
nabopaTopHble PabOThl U SKCIEPUMEHTAIBHBIC MCCIECAOBAHUS C MCIIOJIb30BAaHUEM
W3MEPHUTEIBHBIX PHOOPOB;

e OCBOEHHE NMPUEMOB PadOTHI ¢ MHPOpManKel HU3NIECKOTO COJCPIKAHMUS, BKIFOUAS
MHPOPMAIMIO O COBPEMEHHBIX JOCTHKCHUAX (U3UKU, aHAIN3 M KPUTUYECKOE
OlleHMBaHME UH(OpMaLUY;

® 3HAaKOMCTBO cO cdepamMu mTpoPecCHOHATHHON NESTEITbHOCTH, CBS3aHHBIMU C
(GU3MKON, W COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHUSIX
(bu3nuecko HayKu.

Ha uzyuyenue ¢pusuku (6a30Bbli ypOBEHb) Ha YPOBHE OCHOBHOTO 00111€TO 00pa30BaHuUs
oTBoauTCs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B Hezeln0), B 8 kinacce — 68 yacoB (2
yaca B Hememo), B 9 kmacce — 102 waca (3 waca B  HEIEIN).

[Ipennaraemselii B nporpamMMe no (usuke nepedeHb J1abopaTOpHBIX pabOT M OMBITOB
HOCHUT PEKOMEHIATEIbHBIM XapaKTep, YYUTENb JIeJaeT BbIOOp MpPOBEACHUS J1aOOpaTOPHBIX
paboT M OMBITOB € Y4YETOM MHAMBUIYaJIbHBIX OCOOEHHOCTEH O0O0ydJaroluXcs, CIUCKa
SKCIEPUMEHTAJIbHBIX 3aJaHuil, Mpe/laraéMblX B paMKaX OCHOBHOI'O TOCYAAapCTBEHHOTO
9K3aMeHa Mo (U3UKeE.

COILEP KXAHUE OBYUYEHUA

7 KJIIACC
Pa3znen 1. ®usnka v €€ poJsib B NO3HAHUM OKPY:KAOUIEro MUPA.
®uzuka — Hayka o0 npupone. SBieHus npupoabl. Dusznueckue SIBICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, AEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusndeckue BenuuuHbL. M3Mepenue dusndeckux BeaudnH. Dusmdeckue NprOOPHI
[TorpemHocTs U3MepeHuil. MexayHapoHas CUCTEMA €IUHUII.

Kak ¢u3uka u 1pyrue ecTeCTBEeHHbIE HAyKH U3Y4arOT Mpupoay. EcrecTBeHHOHAYUHBIN
METO/ TO3HAHMs: HAONIO/IeHHE, TMOCTAaHOBKAa HAyYHOTO BOMPOCA, BBIJBH)KEHUE THUIIOTES,
SKCHEPUMEHT IO MpOBEpKe TUIOTe3, OoObsicHeHue HabmogaeMoro siBieHus. OmnucaHue
(bu3nYeCKuX ABJICHUN C TIOMOIIIbIO MOJIEIEH.

emoncmpayuu.

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

2. Dusnueckue MNpUOOPHI M TMpoleaypa NpPSIMbIX HM3MEPEHUN aHaJIOrOBBIM U

U(PPOBBIM TPUOOPOM.
Jlabopamopnuie pabomel u onvimel.
Omnpenenenue 1eHbI JENIEHUs KAl U3MEPUTEIBHOTO pudopa.
H3mepenne paccTosiHUiM.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO Tea.
Ornpeznenenue pa3MepoB MaJbIX TEJ.
N3mepenue TtemmepaTypbl MpU HOMOIIM KUIKOCTHOTO TEPMOMETpa W JlaTUMKa
TEeMIIepaTyphbl.
6. IlpoBeneHnue uccneqoBaHUA MO MPOBEPKE TMIIOTE3bI: JAIBHOCTh MOJIETA LIAPHKA,
MYIEHHOTO TOPU30HTAIBHO, TeM OOJIbIle, YeM OOJIbIIIe BHICOTA MyCKa.

Pa3nen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHMHU BellecTBA.

CrpoeHue BemiecTBa: aTroOMbl U MOJIEKYJbI, UX pa3Mepbl. ONbITHI, I0KAa3bIBAIOLINE
JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBrxeHune 4dactuil BeniecTBa. CBs3b CKOPOCTH ABUKEHHUS YACTHUIl C TEMIEpaTypoil.
BpoynoBckoe nBmwxenue, nuddys3us. BzaumoneicTBUe 4YaCTHI] BENIECTBA: MPUTSIKEHHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHHUSI BEILECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH U TBEPIBIX
(kpuctamnueckux) Tteia. B3auMocBsa3b MeXAy CBOMCTBAMHU BEIIECTB B Pa3HbIX arperaTHBIX

vk wn e



COCTOSTHUSIX U MX aTOMHOMOJIEKYJISIPHBIM CTpoeHHeM. OCcoOEHHOCTH arperaTHbiX COCTOSHHMA
BOJIBI.

emoncmpayuu.

1. HaOmonenne GpOyHOBCKOTO ABHKCHHS.

2. HaGmronenue nuddys3un.

3. HaGmroneHnue sBICHHM, OOBACHSIONIUXCA MPHUTHKEHUEM WM OTTAIKHBAHUEM

YacTHUIl BELLIECTBA.

Jlabopamopubvie padbomot u onvimel.

1. Oruenka quamerpa aToMa METOJIOM PsAOB (C HCIoIb30BaHueM (poTorpaduii).

2. OmbITHI IO HAOJFOJICHUIO TETUIOBOTO PACIITUPEHUS Ta30B.

3. OmbITBI IO OOHAPYKEHUIO ACUCTBHS CHUJI MOJICKYJISPHOTO MTPUTSIKCHUS.

Paznen 3. /IBuikenune u B3aumMojeiicTBue TeJl.

Mexanuveckoe JBWKEeHHE. PaBHOMEpHOEe M HepaBHOMEpHOEe JBIKEeHHE. CKOPOCTH.
Cpennsisi CKOPOCTh IPH HEPABHOMEPHOM JIBM)KEHHH. Pacdér myTu u BpeMeHU JBUKEHUS.

SBnenue mHepruu. 3aKOH WHEpUUU. B3aumopeicTBue Ten Kak MpUYMHA MU3MEHEHUS
CKOPOCTH JABW)XEHHS Teld. Macca kak mMepa mHepTHOCTH Tena. [ImoTHocTh BemiecTBa. CBs3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMa BELIECTBA.

Cuna xak xapakTepucTHKa B3aumojiedcTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
N3mepenune cuibl ¢ TIOMONIBI0 TUHAMOMeETpa. SIBjIeHue TATOTeHHMs W cuia TspkecTH. Cuma
TSUKECTH Ha Apyrux Iuta”erax. Bec tema. Heecomocts. CrokeHue cui, HaIpaBJIECHHBIX 110
onHoW mnpsiMod. PaBHomeicTByromias cui. Cuia TpeHus. TpeHue CKOJBXEHUsS U TpPEHUe
nmokost. TpeHue B Ipupoie U TEXHUKE.

emoncmpayuu.

Halnronenne MexaHM4eCKOTO JBMKEHUS Tea.
H3MepeHnne CKopoCcTu MPAMOJIMHEHHOTO ABUKECHHUS.
Habmronenue siBjaeHMUs] HHEPIIUH.
HaGnronenne n3smMeHeHus CKOPOCTH MPH B3aUMOICHCTBHUH TEJL.
CpaBHeHME Mace MO0 B3aUMOJICUCTBUIO TE.
CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.
.]Iaﬂopamopubte pabomot u onvimul.
1. Ompenenenne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHUS (IIapHKa B KHUJIKOCTH, MOJEIU
AIIEKTPUYECKOTO0 aBTOMOOMUJIS U TaK Jaiee).
2. OmpeneneHue cpeHel CKOPOCTU CKOJIbKEHHS OpycKa WU IIapHuKa M0 HAKJIOHHOMN
IJIOCKOCTH.
Onpenenenre MI0THOCTU TBEPAOTO TeENA.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (Aedopmariuu) mpyKUHbI
OT MPUJIOKEHHON CUJIBL.
5. OneITbl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHS OT Beca Tella
U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB.

HaBnenne. CrocoObl yMEHBIICHHS M yBEeTWYeHHs JaBieHus. JlaBieHue rasa.
3aBUCHMOCTh JaBJICHHsI raza oT 00b&Ma, Temmeparypsl. llepemaua naBieHus TBEPABIMU
TeJaMu, XKUJIKOCTAMH U TazaMu. 3akoH Ilackans. [TneBMaTHueckue MammHbl. 3aBUCUMOCTh
JABJICHUS JKUJIKOCTH OT TIyOouHbl. ['mapocratuueckuid mapagokc. CooOmaronmecs: CoCcybl.
I'mapaBnuueckne MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe aaBneHue. [[puunHbl CylecTBOBaHUS BO3AYITHOM
o6onouku 3emnu. OnbiT Toppuuennu. U3mepenue aTMocepHOro MaBieHUs. 3aBUCUMOCTh
aTMOc(epHOTO JaBJIEHHUS OT BBICOTHI Haa ypoBHeM Mops. [Ipubopsl ans m3MepeHus
aTMOC(epHOTO JTaBICHHUS.

JlelicTBMe JKHMIKOCTM M Ta3a Ha MOTPYy)KEHHOE B HUX Teo. BeITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3zmyxomnnaBanue.

emoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHHUS raza OT TEMIEPATYPBHI.

2. llepenaya naBieHUs KUIAKOCTHIO U Ta30M.

3. CooOlmmaromyecs cocy/sbl.
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4. TI'mppaBinueckuii mpecc.
[IposiBienue aericTBUsS aTMOC(EPHOTO TABICHHSL.
6. 3aBHCHMOCTH BBITAJIKUBAIOUICH CHJIBI OT 00BEMA MOTPYXKEHHOW YacTH Teia |
IIJIOTHOCTHU KUJKOCTH.
7. PaBEHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECHEHHOM JKUIKOCTH.
8. VYcioBue 1uaBaHus Te: IUIABAHME WIM IOIPYXKEHUE Tel B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TEJIA U KUIAKOCTH.
Jlabopamopubvie pabomot u onvimel.
1. HccrnemoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00BEMA MOTPYKEHHOW B
KUJKOCTb YaCTH TeJIa.
2. OmnpeneneHue BBITAIKUBAIONICH CHIIBI, JCUCTBYIOIIEH Ha TeENO, MOTPYKEHHOE B
AKUJKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAJKHBAIOIICH CWIbI, JEHCTBYIOIIEH Ha TEIO B
KUJKOCTH, OT MACCHI TEJA.
4. OmbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIONIEH CHUJIBI, IEUCTBYIOIIEH
Ha TEJNO0 B XHUJIKOCTH, OT 00bEMa MOTrpY:KEHHON B KUAKOCTh YacTU Tejla U OT
IJIOTHOCTHU KUJKOCTH.
5. KoHcTpympoBaHue apeoMerpa WIM KOHCTPYMPOBAHHUE JIOAKH M OIpEAENICHHE €€
Irpy30II0AbEMHOCTH.

Pa3nen S. PaGora u1 MOIHOCTB. JHEpPIus.

Mexannyeckasi pabota. MOILIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJOK, HAKJIOHHas IJIOCKOCTh. IIpaBuiio paBHOBecus
priuara. [IpumeHenue npaBuia paBHOBECHS pbluara K 0JI0Ky. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJ mpocThix Mexanu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. KuHerndeckass u moTeHnuanbHas 3Heprus. [IpeBpainenue
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie pabomel u onvimot.

1. Ompenenenne paOOTHl CHJIBI TPEHHS IMPH PABHOMEPHOM JBHKEHMM Tela IO

TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue yclIOBUI paBHOBECHUS pblyara.

3. WNsmepenune KIIJ] HakIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS] MEXAHUYECKOM SHEPIHH.

8 KUIIACC

Pa3nen 6. TensioBbIe IBJICHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIPHO-KMHETUYECKOM TEOPUHM CTPOEHHUS BEILECTBA.
Macca u pa3Mepbl aTOMOB U MOJIEKYJ. ONBIThL, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKOUN TEOpHUH.

Mopenn  TBEPAOrO, OSKUAKOTO M Ta3000pa3HOTO  COCTOSIHUK — BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ta30B, KUIKOCTEH U TBEPIBIX
T€l HAa OCHOBE IIOJIOKEHUN MOJIEKYJAPHO-KMHETHYEeCKO Teopun. C(CmauyuBaHue U
KanWUISIpHBIE sBJIEHUS. TernoBoe paciupeHue u ckaTue.

Temneparypa. CBsA3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMI)KEHUS YaCTHII.
Buytpennss sHeprus. CnocoObl HM3MEHEHHs BHYTPEHHEH »SHEpruu: Teruionepenada u
coBepiieHre paboTel. Bupl Ternonepeaayn: TeIONPOBOAHOCTb, KOHBEKIINS, U3ITyUEHHE.

KonnuectBo TemnoTel. YaenbHas TEMIO0EMKOCTh BellecTBa. TemIooOMeH U TEIIoBOE
paBHOBecHe. YpaBHEHHUE TeruioBoro 6ananca. [InaBineHue u oTBepIeBaHNE KPUCTAITHUECKUX
BEIIECTB. YjeibHas TeruloTa miaBieHus. IlapooOpasoBanue m kKoHzaeHcauus. Vcmapenue.
Kunenne. YaenbHast Temiora nmapooOpa3zoBaHMs. 3aBUCHUMOCTb TEMIIEPATypbl KHUIIEHUS OT
aTMOC(EpHOTO JAaBICHHUS.

Bnaxnocts Bo3ayxa.

DHeprus TOIIUBA. Y IelbHas TEMJI0Ta CrOPAHUSL.

[Mpunnuner padoter TemoBbix apurateneid KIIJ[ TemmoBoro npuratens. TemmoBsie
JIBUTATEIN U 3alllUTa OKPYXKAIOUIEH cpeabl.
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3aK0oH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIUIOBBIX MPOIIECCAX.
emoncmpayuu.
Habmoienne 6poyHOBCKOTO JIBHYKEHUSI.
Hab6monenue muddysumn.
Habmoienue SBICHUI CMaYiBaHUS M KAMMJUTSIPHBIX SIBJICHHM.
Habmroienue TemioBoro paciimpeHus Tell.
3MmeHeHne JaBieHHWs ra3a MpUd H3MEHEHHMH O00bEMa W HarpeBaHUU WA
OXJIAXKICHHH.
6. IlpaBuna uamepeHus: TeMIepaTyphl.
7. Bwugpl Teronepenayu.
8. OxuaxaeHue npu COBEPIICHUU PabOTHI.
9. HarpeBanue nipu coBepiieHuU pabOThl BHEITHUMH CHJIAMH.
10. CpaBHEeHUE TEMIIOEMKOCTEN Pa3IMYHBIX BEIECTB.
11. HaGmroieHne KUneHus.
12. HabnmroieHue nocTosiHCTBa TEMITEpATyphl NIPH TUIaBJICHUH.
13. Mogenu TenaoBbIX IBUTaTENEH.
Jlabopamopusvie pabomot u onvimel.
1. OmnbIThI O OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKEHUSI.
2. OnsITHI TIO BRIPAITUBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJTM caxapa.
3. OnpITel TI0 HAOJIIOMEHUIO TETUIOBOTO PACHIMPEHHS Ta30B, KUJIKOCTEH U TBEPIBIX
TeJ.

4. OrmpepeneHne NaBJICHUS BO3ayXa B OaJJTIOHE IITPHUIIA.

5. OneITHl, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €ro o0néMa u
HarpeBaHUs WU OXJIAKICHHUS.

6. IlpoBepka THIOTE3bl JTUHEHHOW 3aBHCHUMOCTH [UIMHBI CTOJIOMKA MXHIKOCTH B
TEPMOMETPHUUECKOM TPyOKe OT TeMIIepaTyphbl.

7. HalGmionenue n3MeHeHUsl BHYTPEHHEH 3HEPTHUM Tella B pe3ysibTaTe TeIionepeaadn
1 pabOThI BHEITHUX CHJL.

8. HccnemoBaHue sBJICHHUS TEIJIOOOMEHA TMPH CMENIMBAHMM XOJOJIHOW W Topsuei
BOJIBI.

9. OmpezneneHue KOJUYECTBA TEIJIOTHI, MOJYYEHHOIO BOJON MHpH TEIIOOOMEHEe C
HarpeTbiM METAIMYECKUM HUITUHAPOM.

10. Onpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoiecca uCHapeHus..

12. OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pasznen 7. DiiekTpryeckne 1 MAarHUTHbIE SIBJICHHSI.

Onekrpusanus tein. [[Ba poaa snekTpuueckux 3apsaaoB. BzanmoneiicTBrue 3apsiKeHHbIX
ten. 3akoH Kynona (3aBUCMMOCTb CHUJIBI B3aUMOJCHCTBHS 3apsKEHHBIX TEI OT BEITUYHHBI
3apsA7I0B U PACCTOSHUS MEXK]Y TEIaMH).

Onekrpuyeckoe  mnose.  Hanpsok€HHOCTh  anekTpuueckoro  moiisa.  [lpuHnun
CYIEPIO3UINH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekrpuyeckux 3apsaoB. DIeMEHTapHbIA 3ieKkTpudeckuil 3apsan. CtpoeHue
atoma. [IpoBOTHMKY U TUANIEKTPUKU. 3aKOH COXPAHEHMS SJIEKTPUUYECKOTO 3apsija.

DNEeKTpUYECKU TOK. YCIOBUS CYLIECTBOBAHUS 3JIEKTPUUYECKOro Toka. McrouHuku
MOCTOSIHHOTO TOKa. J[eHCTBUS 3JEKTPUUYECKOTO TOKa (TEIIOBOE, XUMUYECKOE, MarHuTHOE).
DNEeKTPUYECKUN TOK B KHMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. Onekrpuyeckoe HampsbkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YJENbHOE CONPOTHUBIICHHE BellecTBa. 3akoH OMa i ydyacTKa Ienu.
[TocnenoBarenbHOE U apaJIEIbHOE COETUHEHNE TPOBOTHUKOB.

PaGota u MOWIHOCTH 3JeKTpUuYeCKOTO Toka. 3akoH J[koyns—JleHna. DiexTpuueckue
LMY ¥ MOTPEOUTENHN dIIEKTPUIeCcKOol SHeprur B ObITy. KopoTKoe 3aMbIkaHue.

[TocTrosiHHbie MarHuThl. B3anMojeiicTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoe moJe.
MarnuTHOe noje 3eMu U ero 3HaueHue JUIs ku3HU Ha 3emiie. OnbIT Dpcrena. MaruutHoe
[I0JI€ DJIEKTPUYECKOro ToKa. IIpumeHeHue sIIeKTpOMAarHUTOB B TeXHUKE. JlelcTBue
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MarHUTHOTO II0JI1 Ha IHPOBOJHUK C TOKOM. OJIEKTPOJBMIraTellb IOCTOSHHOIO TOKA.
Hcnosib30BaHKE IEKTPOIBUraTENIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apanes. SfIBneHue snekTpoMarHUTHOM uHAykuuu. [IpaBuno JleHna.
OnekrporeHeparop. CrnocoObl MOJYyYEHUS HJICKTPUUYECKON SHEPruu. DJIEKTPOCTAHIMU HA
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Jemoncmpayuu.

LooNOULEWNE

DneKkTpu3aus Tel.

JIBa posa 3JEeKTPUYECKUX 3apsA0B U B3aUMO/JICHCTBUE 3apsyKEHHBIX TEJI.
YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTIA.

DneKTpocTaTUuecKas HHIYKIHS.

3aKOH COXpaHEHUsI DJIEKTPUUECKUX 3apsI0B.

[IpoBOIHUKYU U TUAIIEKTPUKU.

MoienupoBaHi€e CUIIOBBIX JIUHHM 3JIEKTPUYECKOTO TOJIS.

HcTouHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS SIIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKHI TOK B KUIKOCTH.

. 'a30BBI1 pazps.

. U3mepenune cuiibl TOka aMIepMeETPOM.

. I3mepenue 351eKTprYecKoro HanpsyKeHNs BOJIBTMETPOM.

. Peocrar n mara3uH conpoTHBIICHHAN.

. B3aI/IMOHeI\/’ICTBI/Ie IIOCTOSHHBIX MArHuToOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3ICICHHsI TIOJTIOCOB MarHUTA.

. MO)IGJ'II/IpOBaHI/Ie MAarHUTHBIX HOJIEH ITOCTOSHHEIX MAarHUTOB.

. OnsIT Dpcrena.

. MarauTHO€ 1oJie TOKa. DJIEKTPOMArHur.

. JlelicTBME€ MarHMTHOTO MOJISI HA MPOBOIHUK C TOKOM.

. DIeKTpoIBUraTeNlb OCTOSHHOTO TOKA.

. UccnenoBanue sIBIEHUS AJIEKTPOMArHUTHOM WHIYKLINU.

. OnbiTel Dapajes.

. 3aBUCHUMOCTb HalpaBJeHUs! HHAYKIIMOHHOTO TOKa OT YCJIIOBUN €ro BO3HUKHOBEHHUSI.
25.

BHeKTporeHepaTop IIOCTOAHHOI'O TOKA.

Jlabopamopnuie pabomul u onvimeot.

ok wnNE

10.
11.
12.

13.
14.
15.

16.
17.

OnbITh! IO HAOIIOICHUIO IEKTPU3ALMH TeJl HHAYKIHEH U IPU CONPUKOCHOBEHHH.
HccenenoBanue neHCTBUA IIEKTPUUECKOTO MOJIA HA IIPOBOJIHUKH U JUAJIEKTPUKH.
C6opka u nmpoBepka pabOThI ANEKTPUUECKON LIEMH TOCTOSIHHOTO TOKa.

W3mepenue u peryinpoBaHUe CHIIbI TOKA.

W3mepenue u perylinpoBaHUE HAIIPSHKCHMUSL.

HccnenoBanue 3aBUCHMOCTH  CWJIBI  TOKAa, HAYIIEIO 4YEpe3 PpEe3UCTop, OT
COIPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OneITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPUYECKOTO  CONPOTHUBIICHUS
IIPOBOJHMKA OT €r0 JJUHBI, IUIOIIAJH [OIIEPEUYHOr0 CEUEHUS U MaTepuaa.
IIpoBepka npaBuiia CI0KEHUS HAIPSDKEHUUN NIPU IIOCIEA0BATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

IIpoBepka npasuia AJis CUIIbI TOKA IIPU NAPAIJICIIBHOM COEAUHEHUU PE3UCTOPOB.
Omnpenenenue pabOThI ANEKTPUUECKOTO TOKA, UAYLIETO YePE3 PE3UCTOP.
Onpenenenne MOIHOCTH NEKTPUYECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTM CWJIBI TOKa, MAYIIETO 4Ye€pe3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HEN.

Onpenenenne KII/[ narpeBarens.

HccnenoBanue MarHUTHOTO B3aUMO/IEHCTBHS IIOCTOSIHHBIX MarHUTOB.

W3yueHre MarHuTHOTO MOJISI MOCTOSIHHBIX MAarHuTOB MpPU HMX OOBEAMHEHUH U
pa3eIeHun.

HccnenoBanue AeMCTBUA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OneITbI, AEMOHCTPUPYIOUIME 3aBUCHUMOCTb CHJIBI B3aUMOJEHCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HaIlpaBJICHUS TOKA B KATYILKE.



18. M3yueHue neicTBrsl MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U U3y4eHHe padOThl 3JEKTPOABUTATENS.

20. U3mepenune KII/I snekTpoaBUraTesIbHOM yCTaHOBKHU.

21. OnbITH IO UCCIEAOBAHUIO ABJIECHUS JEKTPOMAarHUTHON MHIYKLIMU: UCCIIEJOBaHUE
VM3MEHEHUH 3Ha4C€HMsI U HAIIPABJICHUS UHIYKLIIHOHHOTO TOKA.

9 KVIACC
Pa3nen 8. Mexannueckue siBJIeHHS.
Mexanungeckoe JIBUKCHUE. MarepuaibHas TOYKA. Cucrema OTCYETa.

OTHOCHUTENBHOCTh MEXAaHUYECKOTO JIBHKEHUs. PaBHOMEpHOE NPSIMOJIMHEMHOE NBIKECHHE.
HepaBuomepnoe mnpsimosivHeiiHoe nBukeHue. CpeaHsis ¥ MTHOBEHHAsi CKOPOCTh Teja MpH
HEPAaBHOMEPHOM JIBUKCHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMosimHelHOe aBmkeHue. (CBOOOJHOE TajcHUE.
Omnprtel [Nanues.

PaBHOMepHOE nBUMKEHUE IO OKpYKHOCTH. [lepron u yactora obpamenus. Jlnuneitnas u
yrioBasi CKOpocTH. LleHTpocTpeMuTenbHOe YCKOPEHHUE.

[Iepssiii 3akoH HerotoHa. Bropoii 3akoH Herotona. Tpetnii 3akoH Herotona. IIpuHimun
CYIEPIO3UINH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHs: CUiia TPEHUsI CKOJIbKEHUS, CHUJIa TPEHUs
MOKOSI, IPYTUE BUABI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMUPHOTO TITOTEHHUSA. Y CKOPEHHE CBOOOJHOTO TaICHUSI.
JIBrwkenne mmaHer Bokpyr Comnna. IlepBas kocmuyeckass ckopocTe. HeecomocTs u
Meperpy3KH.

PaBHOBecne martepuanbHO TOUKH. AOCOJIOTHO TBEpHOE Teno. PaBHOBecHe TBEPIOTO
TeJla ¢ 3aKpeIIEHHOM OChI0 BpanieHusa. MoMeHT cuibl. LleHTp TsoxecTu.

Nmnynec tena. M3menenne umnyiabca. UMIynbe cuiibl. 3aKOH COXpaHEHHS] UMITYJIbCa.
PeakTuBHOE IBIKEHHUE.

Mexanuveckast pabota U MOITHOCTh. PaboTa cui TsokecTH, ynpyroctu, TpeHus. CBs3b
sHepruu U pabothl. [loTeHIMAaNbHAs 3HEPTUs Tesa, MOJHATOr0 HaJ MOBEPXHOCTHIO 3€MIIH.
[TorenumanpHast »sHeprus ©katoil npyxkuHbl. Kunernueckas »sHeprus. Teopema o
KMHETUYECKOM SHEPruu. 3aKOH COXPaHEHUs] MEXaHUYECKOM SHEPTHH.

emoncmpayuu.

1. HalmoneHue MEXaHU4YECKOTO JIBIKEHHS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE NyTel U TPACKTOPHUI JBUKEHHUS OJJHOTO U TOTO K€ Tela OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS MPSAMOIMHENHOTO IBUKECHHUSL.

4. HccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBMKECHHUS.

5. HalGmionenue ABMXEHUS TeNa MO OKPYKHOCTH.

6. HaOmioneHune MexaHMYECKHX SIBICHHN, MPOUCXOAALIUX B CHCTEME OTCYETa
«Tenexka» mnpu e€ pPaBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCHUTEIBHO
kaOuHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOpPEHHUS TeJla OT MACChl TeJIa U JEHCTBYIOLIEH HA HETO CUJIBI.

8. HalGnronenue paBeHCTBA CHJI IPU B3aUMOJCHCTBUU TE.

9. M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKEHHUU.

10. Ilepenaua umnynbca Mpu B3aUMOJACHCTBUU TEll.

11. TIpeoOpa3oBaHust SHEPTUU MPU B3aUMOJCHCTBUH TEll.

12. CoxpaHeHue UMITyJIbCa MPU HEYIPYTOM B3aHUMOIEHCTBHH.

13. CoxpaHeHue UMIyJbca MPH a0COIOTHO YIPYTOM B3aHMMOJICHCTBUH.

14. HabmroieHue peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHue MeXaHU4YeCKOW YHEPTUU MPU CBOOOHOM TaICHUH.

16. CoxpaHeHMEe MEXaHUYECKOW OHHEpruyM MpH [BWKEHHHM Tejla TOoJA JEHCTBUEM
MPY>KUHBI.

Jlabopamopusie pabomot u onvimol.

1. KoncTpyupoBaHue TpakTa AJid pa3roHa M JajbHEWUIIEro paBHOMEPHOTO JABM>KEHUS
HIapUKa WU TEJIEKKH.
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10.

Omnpenenenue cpeaHeil CKOPOCTH CKOJILKEHUSI OpyCKa WIIM JABIDKEHUS IIapHKa I10
HAaKJIOHHOM IUIOCKOCTH.

OmnpeneneHue YCKOPEHHs Tella MPH PaBHOYCKOPEHHOM JBM)KEHUH MO HAKIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IPH PAaBHOYCKOPEHHOM JIBIKEHUH
0e3 Ha4aJIbHON CKOPOCTH.

[IpoBepka THIOTE3BI: €CIU IMPH PABHOYCKOPEHHOM JBIKCHHH 0€3 HadaIbHON
CKOPOCTH IIyTH OTHOCSTCS KakK psJ HEYETHBIX YHWCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKHA BPEMEHHU OTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUSI CKOJBXEHHS OT CHIIBI HOPMAaJIbHOTO
JIaBIICHHUSL.

Onpenenenne KodhUITUESHTA TPEHUS CKOJIBKCHHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHl CHUJIBI TPEHHS TIPH PABHOMEPHOM JBIDKEHHH TeJa [0
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenue pabOTHI CHUJIBI YIPYTOCTH NPH TOABEME T'py3a C HCIOIb30BaHUEM
HETIOJIBM)KHOTO U TIOJIBIPKHOTO OJIOKOB.

11. V3y4yeHune 3aK0HA COXPAHEHUS SHEPTHUU.

Pa3nen 9. Mexann4yeckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe nBuxenue. OCHOBHbIE XapaKTEPUCTUKH KOJIeOaHUil: mEpUO, 4acToTa,
aMIMTyna. MareMaThdecKMii M TIpPYKMHHBIM MasTHUKH. lIpeBpamieHne sHeprum npu
K0JIe0aTEIHLHOM IBMKEHNH.

3aryxaromue KoseOaHus. BreiHyxneHHble konebanus. Pe3zonanc. MexaHudeckue
BOJIHBI. CBOMCTBA MeXaHU4eCKHX BOJIH. [IpoiosibHbIe U onepevHbie BOJIHBL. [[n1Ha BOIHBI U
CKOPOCTb €€ pacnpOoCTpPaHEHUSA. MeXaHM4YECKHEe BOJIHBI B TBEPAOM TeJE, CEHCMUYECKHE

BOJIHBI.
3ByK. 'poMKOCTB 3ByKa 1 BeIcOTa ToHa. OTpaxkenue 3Byka. IHQpa3ByKk U yIbTpa3ByK.
Hemoncmpayuu.

1. HabGmronenue kosieOGaHUM TN MO ASUCTBUEM CHJIBI TSHXKECTH W CHITBI YIIPYTOCTH.

2. HaOGmonenue kosieO0aHU Tpy3a HA HUTU U Ha TIPYXKUHE.

3. HaGmionenue BbIHYX/IEHHBIX KOJIeOaHUI U pe30HaHca.

4. PacnpocTpaHeHue IpoA0JIbHBIX U MOMEPEUYHbIX BOJIH (HA MOJIEIIN).

5. HaGmoneHnue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHMYECKHI pe30HaHC.

Jlabopamopnuie pabomel u onvimel.

1. Ormpenenenue 4acTOThl U EpUoAa KoJeOaHU MaTEMAaTUYECKOTO MasiTHUKA.

2. OmpexneneHue 4acTOTHI U NEPHOJa KOJIEOaHHH MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MEpUOJIa KOJIeOaHUN MOABEIICHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBUCHMOCTH IEpUOJA KOJIeOaHWM MPYKMHHOIO MAasTHUKA OT
Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTHU MEpHOJa KOJIeOaHU rpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmbITHl, JEMOHCTPUPYIOIINE 3aBHUCHUMOCTh IEpHOJa KOoJIeOaHWH MPY>KUHHOTO
MasTHUKA OT MacChl IPpy3a U KECTKOCTHU MPY>KUHBI.

7. WsmepeHue ycKopeHHs! CBOOOIHOTO MaICHUSI.

Pazgen 10. D1eKTpOMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIEC BOJIHBI.

DIEeKTPOMarHuTHOE MOJie. DJIEKTPOMAarHuTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJiH. [llkanma 3leKTpOMarHUTHBIX BOJIH. MCMONIb30BaHME AIEKTPOMArHUTHBIX BOJH JUISt
COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoHOBbBIE CBOMCTBA CBETA.

emoncmpayuu.

1. CBoiicTBa 3IE€KTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopusie padomot u onvimel.



1. H3y4yeHue CBOMCTB AIEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOHIBHOTO TenedoHa.

Pasnen 11. CBeToBbIe SIBJICHUS.

JlyueBass mozenb cBera. Microunuku ceera. IIpsamonuHeliHOe pacipoCTpaHEHHUE CBETA.
3armenus Connna u JIynsl. Otpakenue ceta. [Imockoe 3epkano. 3aKOH OTpakKeHMsI CBETA.

[Ipenomnenue cBera. 3akoH IpesnomiieHusl cBera. llomHOe BHyTpeHHEe OTpakeHHeE
cBeTa. Mcnonb3oBaHue MOJHOTO BHYTPEHHEIO OTPAXKEHHS B ONITHYECKUX CBETOBOIAX.

JIunza. Xon nydeir B juH3e. OnrTHueckas cucrema (oTtoammapara, MHKPOCKOTA U
Teneckomna. ['a3 kak ontuyeckas cucreMa. baM3opykocTs U 1adbHO30PKOCTb.

Paznoxenne Oemnoro ceera B cmekrp. OmnbiTel Hptorona. CrojkeHHE CHEKTpaTbHBIX
uBeToB. [{ucnepcus ceera.

Jemoncmpayuu.

[IpssMonMHENHOE pAacIIPOCTPAHEHHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyuenue n3006paxeHuil B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JnH3e.

XoJ JIydel B paccenBarole! JIMH3E.

[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JINH3.

[Ipunnun neiictBus doroanmnapara, MUKpPOCKOTA U TeJIECKOTA.

10 Monens riaasa.

11. PaznoxxeHue 6esoro cBeTa B CIEKTP.

12. [lonyueHue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIydya OT yrija MajaeHusl.
2. UM3ydeHue xapaKTepUCTHK U300paKeHUs MPEAMETa B IUIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCMMOCTH yTrjla MPEJIOMIICHHS CBETOBOTO JIyda OT yIJia MajJeHus
Ha TPaHUIle «BO3TyX—CTEKIION.

[Tony4yenue n300pakeHUI C MOMOIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSTHUS U ONITHYECKOU CHJTBI COOMPAFOIIIEH JINH3BI.
OnBITHI IO PA3JIOKEHUIO OEJIOTO CBETa B CIHEKTP.

OnBITHI 10 BOCTIPUSITHIO LBETA MPEAMETOB MPH UX HAOIIOJEHUU Yepe3 I[BETOBBIC
(UITBTPBHI.

Pa3nen 12. KBaHTOBLIC SIBJICHHUS.

OmnbiTel Pezepdopaa u mitanerapuas mojienb atoma. Mojens atoma bopa. Mcnyckanue
U nornonieHue ceera atoMmoM. KBautel. JIuHeluaTbie CIEKTPHI.

PamnoaktuBHOCTh. Anbga, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO siipa.
Hyxnonnass monens atomuoro siapa. M3ortombl. PanmoaktuBHble mpeBpaimienus. [lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakuuu. 3aKOHBI COXpaHEHHs 3apsSIOBOrO M MAacCOBOTO YHCEN. DHEPTHs
CBs3M aTOMHBIX sijep. CBsi3b Macchl W SHepruu. Peakuuu cuHTE3a W JeleHUs sjep.
Uctounuku sHepruu CoJiHIIA U 3BE3I.

SAnepHas sHepretuka. JleiicTBUSA paAMOAKTUBHBIX U3JIyYEHHUI Ha )KUBbIE OPTaHU3MBbI.

Jemoncmpayuu.

CrieKTphl U3JIydeHUs U TOTJIOIIECHHUSI.

CrieKTpsl pa3Iu4HbIX a30B.

CrnexTp Boaopo/a.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUH.

Peructpanus nznyueHnus NpupoJHbIX MUHEPAJIOB U MPOIYKTOB.

JIaﬁopamopubte padomul u onvimol.

1. HaOmo/ieHue CIUTOMIHBIX ¥ JMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: MU3MEPEHUE DHEPIHMM YACTHUIBI 110 TOPMO3HOMY IYTH (IO
¢dororpadusim).

3. H3mepeHue paanoakTUBHOTO (OHA.

LooNOUL A WNE

Nouk

ok wnNeE



IHoBTOpPHTENILHO-00001IA0IIINI MOLYIb.

[ToBTOpUTENEHO-0000IAOIIMK  MOIYTh MPEAHA3HAUEH ISl CUCTEMAaTH3alu |
0000IIeHNsT TIPEIMETHOTO COJEPKAHUS M OIbBITa JAEATEIBHOCTH, MPHOOPETEHHOTO NpHU
M3YyUEHHH BCEro Kypca (hM3MKH, a TaKkKe Ui HOJIrOTOBKH K OCHOBHOMY I'OCYAapCTBEHHOMY
9K3aMeHy MO (PU3KKE Il 00YJAIOUINXCsl, BBIOPABIINX 3TOT YYEOHBIN MpeaMeET.

[Ipy wu3yyeHUM JAHHOTO MOAYJS pEAIN3YIOTCS M CUCTEMATU3HPYIOTCS BHUAbI
NEeSITEIbHOCTH, HAa OCHOBE KOTOpPHIX oOOecneuyuBaeTcs JOCTUKEHHE IPEAMETHBIX U
MeTanpeIMETHBIX IJTAHUPYEMBIX pE3yJabTaTOB 00yueHus, bopmupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh. OCBOEHHE HAayYHBIX METOJIOB MCCIEIOBAHUS SBJICHUI
NPUPOJBl M TEXHUKH, OBJIAJCHUE YMEHHUSMHU OOBSCHATH (DU3UYECKUE SIBICHHS, MPUMEHSS
[IOJIy4Y€HHBIE 3HaHMsI, PEIlIaTh 3aJJa4l, B TOM YHCJIE€ KAUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMNIMAIBHO JEATENBHOCTHBIA XapakTep AAHHOIO paslena pealn3yercs 3a CYET
TOT0, YTO 00y4arolIKecs BBIIOJIHSAIOT 3aJJaHMs], B KOTOPHIX UM IpeIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHWW pacro3HaBaTh U HAYYHO OOBSICHATH (U3NYECKUE
SIBJICHUS B OKPYXKAIOIIEH MTPUPOJIE U TOBCEAHEBHOM JKU3HU;

HCII0JIb30BAaTh HAayYHbIE METOJbl MCCIENOBaHUS (PU3NYECKUX SBJICHUN, B TOM YHUCIIE
JUI IPOBEPKU TMIIOTE3 U MOJYyYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAyYHbIE OCHOBBI HauOoOJie€ BAXKHBIX JIOCTHIKEHUN COBPEMEHHBIX TEXHOJIOTHM,
HampuMep, MPaKTUYECKOro HCIOIb30BaHUS Pa3IMYHBIX MCTOUYHHUKOB SHEPTMH Ha OCHOBE
3aKOHA MPEBPAILEHUS U COXPAaHEHHS BCEX M3BECTHBIX BUOB SHEPTUH.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHWSI IMPOI'PAMMBI IO ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OGPA30OBAHMUS
N3ydyenue ¢u3uku Ha ypoBHE OCHOBHOTO 0OIIero o0Opa3oBaHHs HAaNpaBiIeHO Ha
JOCTHKEHHE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
B pesynpraTe u3yueHus (GU3MKKM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Yy
obOyyarorierocs OynyT choOpMHUPOBAHBI CISAYIONTNE TUIHOCTHBIE PE3YIbTaThl B YaCTH:

e 1) maTpHMOTHYECKOr0 BOCIIUTAHMS:

® - TMpOSIBJIGHHE HHTEpeca K MCTOPUM M COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKOM
(bM3UYeCKO HAYKH;

® - [[EHHOCTHOE OTHOUICHHE K TIOCTHKEHUSM POCCHUICKUX yUEHBIX-(DU3UKOB;

e 2) rpaskIaHCKOIr0 M J1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

® - TOTOBHOCTh K AKTUBHOMY Yy4YacTHIO B OOCYXXICHHH OOIIECTBEHHO 3HAYUMBIX U
3THUYECKUX MPOOJieM, CBA3AHHBIX C MPAKTHUECKUM MPUMEHEHUEM JOCTHKEHUN (PU3HKY;

® - OCO3HAHHE BaXXHOCTU MOPAIbHO-ITHUUYECKUX MPUHIIUIIOB B JESITEILHOCTH YUEHOTO;

e 3)3CcTeTH4YecKOro BOCIIUTAHMSI:

® - BOCHPHUATHE ICTETUYECKUX KaueCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOTO MOCTPOCHHUSI,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NIO3HAHUSL:

® - O0CO3HAHHWE LIEHHOCTU (U3NYECKON HAYKHU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJIOT U, BaKHEHIIIEH COCTABISIONICH KYIbTYPbI;

® - pa3BUTHE HAYYHOU JIFOO03HATEIBHOCTH, MHTEPECA K UCCIIEOBATENBCKOM IESATEIbHOCTH;

e 5) ¢popMupoBaHusi KYJbTYPbI 310POBbSI H IMOLUOHAIBHOI0 0JIATONOTYYHSI:

® - 0CO3HAHME LIEHHOCTH 0e30macHOro oOpas3a >KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXHOCTH MpaBHJI O€30MacHOTO TMOBEACHHMS Ha TpaHCIOpPTE, Ha J0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAHUEM B JIOMAIIHHUX YCIOBHSIX;

e - chopMUPOBAHHOCTH HaBbIKa pedUIeKCHH, NMPU3HAHHME CBOETO MpaBa Ha OIIHMOKY U
TaKOTO K€ MpaBa y APYroro 4eioBeKa;

e 06) TPYZ0BOIO BOCIINTAHMSA:

e - QAKTMBHOE YYacTHE B pEHICHHH MPaKTUYeCKHX 3aJad (B paMKaX CEMbH,
00pa3oBaTeNbHON OpraHu3alii, TOpoda, Kpas) TEXHOJOTHYECKOW H COLUaTbHOU
HaIpPaBJICHHOCTH, TPEOYIOMIUX B TOM YHCTIE ¥ PH3HUECKUX 3HAHUI;

® - UHTEpPEC K MPAKTHUYECKOMY U3YUCHHIO MPOECCHA, CBSI3aHHBIX ¢ (PU3UKOM;

e 7) 3K0JIOTHYECKOT0 BOCIUTAHUS:



- OpHUEHTalus Ha MpUMEHEHHE (U3NYECKUX 3HAHWU IS pelieHus 3a7ad4 B o0iacTu
OKpPY’KaIOIllel cpeibl, IIIaHUPOBAHUS MIOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MOCJIEACTBUN
JUISL OKPYKArOLEH CpeJibl;

- OCO3HaHUE III00ATBHOTO XapaKTepa SKOJOTHUECKUX IMPOOJIEM U MyTeH UX PEeIICHHS;

8) ajanTanmu K M3MEHSIOUIMMCS YCJIOBHAM COLMAJIBHON ¥ IPUPOIHOM Cpe/bl:

- TOTPeOHOCTh BO B3aUMOJICHCTBUM MPU BBINIOJHEHUH HCCIEAOBAHUA M TPOEKTOB
(bu3n4IecKoil HaIIPaBICHHOCTH, OTKPBHITOCTh ONBITY U 3HAHHSIM JAPYTHX;

- MIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JI€ATEIbHOCTb;

- moTpeOHOCTh B (JOPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4Hcie (GOpMYyIHpPOBATH HJIEH,
MOHSTHS, TUTIOTE3bI O (PU3UUYECKUX 0OBEKTAX U SIBICHUSX;

- OCO3HaHHUE MePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00JacTH (PU3UKH;

- IJJAHUPOBAHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

- CTpEMJIEHHWE aHaJIU3UpOBaTh U BBIABIATH B3aUMOCBSI3M NPUPOJIBL, OOIIEecTBa U
SKOHOMMKH, B TOM UHCJIE C UCIIOJIB30BaHNEM (PU3NUECKUX 3HAHU;

- OIICHKa CBOUX JEMCTBHUI € y4€TOM BIIMSHHUSA Ha OKPYKAIOIIYIO CpPEAy, BO3MOXKHBIX
r7100aJIbHBIX MOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbrare ocBoeHus MporpaMMmbl HO (U3MKE Ha YpPOBHE OCHOBHOIO OOIIEro

oOpa3oBaHus y oOyuyaromierocsi OyayT cQOpMUpOBaHb MeTanpeaMeTHbIe pe3yJbTaThl,
BKIIFOHAIOIIKUE TMO3HABATCIIBHBIC YHUBCPCAJIBHBIC yqe6HLIe HeﬁCTBHH, KOMMYHHUKAaTHUBHBIC
YHHUBEpcaJbHbIe yueOHbIE IeUCTBUSA, PETYISTUBHbBIE YHUBEPCaIbHbIE yUeOHbIE TEHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Ba3oBble JJornueckue neiicTBu:

® BBIIBIIATH M XapaKTEPU30BaATh CYIIECTBEHHBIC TIPU3HAKU 0OBEKTOB (SBICHHIA);

® YCTaHABIMBATh CYIIECTBCHHBIM TPU3HAK KIACCH(HUKAINW, OCHOBaHHS  JUIS
00001ICHUS U CPABHEHUS;

®  BBISIBJIATH 3aKOHOMEPHOCTH M NMPOTUBOPEUMS B paCCMaTPUBAEMBIX (haKTaX, JaHHBIX
1 HaOJFOJICHUSIX, OTHOCSIINXCS K (PU3HUYECKUM SIBIICHUSIM;

®  BBISIBJIATH NIPUYHHHO-CJICICTBEHHBIC CBS3H MPH M3YYCHUH (PU3UYCCKUX SIBICHUH U
MPOIIECCOB, JIENIaTh BBIBOJIBI C HCIIOJB30BAaHHEM JCIYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKIIOYEeHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PM3UUYCCKUX BEITHUYHH,

® CaMOCTOSTENIbHO BBIOMpaTh CMOCO0 pemeHus ydeOHOW (u3nuecko 3amauu
(cpaBHEHHE HECKOJBKUX BApUAHTOB PEIICHHUs, BHIOOp HamOoJiee TMOIXOJSIIETO C
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBrble ncciienoBareibcKue AeiicTBHA .

® HCIIOJIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HWHCTPYMCHT IIO3HAHUA;

¢ [IPOBOAUTHL IIO CaAMOCTOATCIIBHO COCTAaBJICHHOMY IUJIaHY OIIBIT, HECIIOKHBIN
(I)I/ISI/I‘IGCKI/Iﬁ OKCIICPUMCHT, HEOOJIBIIIOE HCCIICIOBAaHHUEC (1)14314%01(01‘0 SIBJICHUA,

® OnOCHHBAaTb Ha MPHUMCHUMOCTbL U JOCTOBCPHOCTL HH(bOpMaI_II/IIO, MOJIYYCHHYIO B
X0A4C UCCIICAOBAHUS UK SKCIICPUMCHTA,

® CaMOCTOATCIIBHO (bOpMyJIHpOBaTB O606H.I€HI/I${ U BBIBOABI TI0 pE3ylibTaTaM
HpOBe,[[éHHOFO HaGJ’IIO,[[CHI/IH, OIIbITa, HCCIICIOBAHUSA,

¢ [IPOrHO3UPOBATH BO3MOIXKHOC JalbHEHIIIee pa3BUTUC (1)I/ISI/II‘ICCKI/IX mnmponeccos, a
TAKXKXC BbBIABUI'ATH IMPCATIOJIOKCHUA 00 mux Pa3sBUTUU B HOBLBIX YCIOBUAX U
KOHTCKCTax.

Padora ¢ undpopmanueii:

® [PUMEHATHh PA3JIMYHBIE METOJbl, HHCTPYMEHTBI M 3aIllpOChl MPH MOUCKE U OTOOpe
MHGOpPMAIIMK WK TaHHBIX C YIETOM IpeUIOKEeHHON yueOHO! (pu3ndeckoil 3a1aun;

® aHANU3UPOBaTh, CHCTEMATH3UPOBATb M  UHTEPHPETHPOBATH  HH(POPMAIUIO
pa3NUYHBIX BUJOB U (POPM MPEICTABICHHUS;



CaMOCTOSITEIIbHO BBHIOMPATh ONTUMANIBHYI0 (popMy IpeacTaBieHus WH(GOpMAIMU U
WLTIOCTPUPOBATH pellaeMble 3a7auyll HECIOKHBIMH CXEMaMH, TuarpaMMaMH, HHOU
rpaduKoif 1 ©X KOMOUMHAITHSIMH.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Ji¢ 0OCYXKIEHHUsI yuyeOHOTO MarepHaia, pe3y/lbTaToB JaOOpaTOpHBIX padoT U
MIPOEKTOB 33/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYX/JIaeMOW TEMbl U BBICKA3HIBAThH
W7eu, HalelieHHbIe Ha pEIICHWE 3aJaud W TOJUIep)KaHHe OJaroKenaTelibHOCTH
00IIICHNS;

COIIOCTaBIATh CBOM CYXKIEHHS C CYXKICHHSIMH JPYTUX YYaCTHUKOB JMANOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

BBIpaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3YJAbTAThl  BBIMOJHEHHOTO (DU3MYECKOTO  OIBITa
(9KcTIeprMeHTa, UCCIIEAOBAHMS, TPOEKTA);

MMOHUMATh M MCIIOJIL30BATh MIPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAILHOW pabOTHI
MIPH pELIeHNH KOHKPETHON (pr3nuecKoil mpoOiIemsl;

MPUHAMATh €M COBMECTHOHM JEATeNIbHOCTH, OPTaHW30BHIBATH JCHUCTBUS IO €€
TOCTIDKEHUIO:  paclpeneNiaTh PO, OOCYKIaTh TMpPOIECChl M Pe3yNIbTaThl
COBMECTHOM pabOThI, 0000IIaTh MHEHHUST HECKOJIBKUX JIFO/ICH;

BBITIOJTHATH CBOIO YacTh pabOTHI, IOCTUTAss KAYECTBEHHOTO pe3yibTaTa M0 CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTUMH YWICHAMH KOMaH]IbI,
OIICHUBATh KA4eCTBO CBOETO BKJaJa B OOMIMIA MPOIYKT IO KPHUTEPHSIM,
CaMOCTOSTENBHO C(HOPMYITHPOBAHHBIM YJaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBepcalbHbIC YUeOHBbIE A€l CTBUA
Camoopranuszanus:

BBISIBIISAITh TPOOJIEMBbl B JKU3HEHHBIX U Y4YEOHBIX CHUTYalUsX, TPEOYIOIIMX s
peuieHus pU3N4YecKux 3HaHUM;

OpPUEHTHPOBATHCS B PA3IMUHBIX MOIX0JaX MPUHSITHUS pelieHU (MHAUBUAYaIbHOE,
MIPUHSTHE PEIIeHUs B TPYIIe, IPUHATHE PELICHUIN IPYIION);

CaMOCTOSITEJIBHO COCTABJIATH AJITOPUTM pelieHus (U3MUecKOl 3aJadl WM IIaHa
HCCIIEIOBAaHUSl C y4ETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATh MpeAsiaraeMble BapUaHThl PELICHU;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

J1aBaTh aIeKBATHYIO OLIEHKY CUTYalluH U NpeJylaraTh IUIaH €€ H3MEHEHUS;
OOBSICHATh IPUUYMHBI JOCTUXKEHUS (HEIOCTHXKEHUS) pe3yibTaToB IEATENbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh (B TOM 4MCIE€ B XOJ BBIIOJIHEHUS
(Gu3nYecKoro McciaeoBaHUS WIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB,
W3MEHUBIIUXCS CUTYallUH, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINUX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LEJIU U YCIOBHSIM;

CTaBUTh ce0sl Ha MECTO JAPYroro 4ejgoBeka B XOJ€ CIOpa WIM JUCKYCCHHM Ha
Hay4YHYIO TEMY, TIOHUMaTh MOTHBBI, HAMEPEHHS U JIOTUKY JPYroro;

NpU3HABAaTh CBOE MpaBO Ha OMIMOKY MpH pElIeHUH (PU3MUECKUX 3a1ad WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO JPYroro.

NPEJMETHBIE PE3YJIbTATbBI
K xoHiy o0yuenust B 7 kjiacce npeMeTHbIE Pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHHUI:

WCIOJIb30BaTh TOHSATUS: (U3MUECKHEe W XUMHUYECKHUE SBICHUS, HaONI0/IeHUE,
9KCMEPUMEHT, MOJIeJIb, TUTIOTE3a, EAMHUIIBI (PU3NYECKUX BEIHUMH, aTOM, MOJIEKYJIa,
arperatHble  COCTOSHUS  BemiecTBa  (TBEpAoOe, KUAKOe, razoo0pa3HOe),
MEXaHUYECKOe JBIKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOIMHEHHOE),



TpaeKTopus, PaBHOACUCTBYIOIIAsA CHia, Aeopmanus (ympyras, IUIacTHYECKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IbI;

paznmuyarh sBieHus (auddysus, TemnoBoe JABMKEHHE UYACTHIl  BEIECTBA,
PaBHOMEPHOE JBM)KEHHE, HEPABHOMEPHOE IBUKEHHME, MHEPLUS, B3aUMOJEHCTBHE
T€Jl, PaBHOBECHE TBEPIBIX TEJ C 3AKPEIUIEHHOM OCBIO BpAILCHUS, Iepenaya
JaBieHUs] TBEPABIMHU TeJIaMHM, >KMIKOCTSAMU W Ta3aMu, aTMOC(epHOe IaBlieHHE,
[UIaBaHUE TeJ, IMPEBpallleHUuss MEXaHUYECKOM SHEpruu) IO OINHUCAHUI0 HX
XapaKTEepHbIX CBOWCTB W HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMUX JAaHHOE
¢bu3nveckoe siBICHHE;

pacro3HaBaTh NPOSIBICHHE W3YYEHHBIX (PU3MUECKUX SBICHHA B OKPYXAIOIIEM
MHpE, B TOM uucie (PU3UYECKUE SBJICHUS B IMPUPOJE: MPUMEPHl ABMKEHUS C
Pa3JINYHBIMU CKOPOCTSIMHU B KMBOM M HEKMBOM IPUPOJIE, IEHCTBUE CUIIBI TPEHUS B
MPUPOJIE U TEXHHUKE, BIMAHHE aTMOC(EpHOro AaBJIEHUS HAa JKUBOM OpraHu3sM,
IJ1aBaHUE pbIO, pblYard B TEJE YeIOBEKa, NMPH 3TOM NEPEBOJUTH MPAKTUYECKYIO
3a/1auyy B y4eOHYIO0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (PU3MUECKUX
SIBJICHU;

ONKCHIBaTh M3y4YCHHbIE CBOMCTBAa Tel U (U3NYECKUE SIBICHUSA, HCHONb3YS
(dbu3uveckue BeIMYMHBI (Macca, O00BbEM, IUJIOTHOCTh BEIIECTBA, BpPEMS, IIYTh,
CKOPOCTb, CpPEIHSSI CKOPOCThb, CHJIa YIPYIOCTH, CHJIa TSXKECTH, BeC Teja, Cuja
TpeHMsl, JaBiieHHe (TBEPAOro Tesa, J>KUIKOCTH, Tas3a), BBHITAJKUBAIOLIAs CHIIA,
MeXaHuyecKkas paboTa, MOUIHOCTb, IJIEYO CHJIbl, MOMEHT CWJIbl, KO3(hduuneHt
MOJIE3HOTO JIEHCTBUS MEXaHM3MOB, KUHETUYECKAs! U TIOTEHI[MAIbHAS SHEPTHUsl), IPU
OTMCAHUU MPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3YEMbIX BEIMYUH, UX
o003HaYeHHs] M eAMHMUIBI  (U3HYECKUX BEIMYMH, HAXOOUTh  (HOPMYIIBL,
CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMHU BEIUYHMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3UYECKUE SIBJICHUS W MPOLECCHI, HCHOIB3YS
MpaBuJia CIOKEHUS CUJT (BIOJIb OJTHOU MpsiMOit ), 3akoH ['yka, 3akon [lackains, 3akoH
Apxumena, MpaBWIO paBHOBeCHsI pbrdara (0JI0Ka), «30J0TOE TPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHUS MEXAaHWYECKOW »HHEPruH, NpPH OSTOM [1aBATh CIOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKECHHUE;

OOBACHATh (PU3MYECKHE SBICHHS, MPOILECCHl M CBOMCTBAa Tell, B TOM 4YHCIE U B
KOHTEKCTE  CHUTyallMil  NPAaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBISABIATH
MIPUYHUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH 00BsACHEHHE U3 1—2 JTOTHYECKHUX LIaroB ¢
omnopoil Ha 1—2 M3Yy4EHHBIX CBOMCTBA (PM3MUYECKHX SBJICHUH, (PU3HUYECKHX 3aKOHA
WJIY 3aKOHOMEPHOCTH;

pematy pacu€THble 3a7ayd B 1-2 AeWCTBUA, MCIONB3YS 3aKOHBI U (OPMYIIbL,
CBs3bIBANOIIME (DU3MUYECKHME BEIUYMHBI: HAa OCHOBE AaHAJM3a YCIOBUS 3a/auyd
3aMMChIBaTh KPATKOE YCIOBHE, MOJCTABIATh (PU3NUECKUE BEIHUMHBI B (POPMYIIBI U
MIPOBOJUTH PACUEThl, HAXOJAUTh CIIPABOYHBIC JaHHBIE, HEOOXOIUMBIE ISl PELICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh MOTYYCHHON (DPU3UUECKOI BEIMYUHBIL;
pacrmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIU (PU3HUECKUX
METO/IOB, B OIIMCAaHWM HCCIIEIOBaHUS BBIJCIATH IPOBEPSIEMOE MPEIIOJIOKEHNE
(rumoTesy), paznUYaTh W MHTEPIPETUPOBATH TMONYYEHHBIH pe3yabTaT, HAXOAUTh
OIIMOKH B XOJ€ OTBITA, JeJaTh BHIBOBI IO €r0 pe3yibTaTaM;

MPOBOJUTH OMBITHI IO HAOMIONEHUI0 (U3MUECKHUX SIBICHUM WM (PU3MUIECKUX
CBOWCTB Tenm: (OpMyaUpOBaThH MPOBEpSEMbIe MPEANOJIOKEHUS, CcoOUpaTh
YCTaHOBKY U3 TMPEAJIOKEHHOTO0 OO0OpYIOBaHMs, 3alMChIBaTh XOJ OIbITa U
(hopMynupoBaTh BHIBOBI;

BBITIOJTHATH MPSMbIE U3MEPEHHSI PACCTOSTHUS, BPEMEHH, MACChl Tela, 00bEMa, CHUITBI
U TeMmmepaTypbl C HCIOJIb30BAaHUEM aHAJOTOBBIX U IUGPOBBIX TPHUOOPOB,
3aMUCBIBATh MOKa3aHUs MPUOOPOB C YUETOM 3aaHHONW aOCOJIFOTHON MOTPEIIHOCTH
U3MEPEHUN;

MIPOBOJIUTH MCCIIEOBAHNE 3aBUCUMOCTH OJTHON (PM3MYECKOI BETUYMHBI OT APYron
C UCHOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUH (3aBUCMMOCTH TYyTH PaBHOMEPHO



JBIDKYIIETOCS Tela OT BPEMEHHU JBMKEHHUS TeJla, CUIIBI TPEHUS CKOJIBKEHHS OT Beca
TeJa, Ka4ecTBa 0OpaOOTKH MOBEPXHOCTEH TEN U HE3aBHUCUMOCTH CWJIBI TPEHHS OT
IUTOIIA COMPHUKOCHOBEHUS TEJ, CWJIBI YHOPYTOCTH OT YUIMHEHHS TPYKUHBI,
BBITAJIKUBAIOUIEH CHJIBI OT 00BbEMaA MOrpY)KEHHOM YacTU Telda M OT IUIOTHOCTHU
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TIIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TEeJIO0, YCIOBUH IIJIaBaHUS TEJl, YCIOBUN paBHOBECHS pblyara v OJIOKOB),
y4acTBOBATh B IUIAHUPOBAHWU YUEOHOTO HCCIIEIOBAaHUS, COOMpATh YCTAHOBKY M
BBITIOJTHATh U3MEPEHUs, CIIEAYS MPEUI0KEHHOMY TUIaHy, (PUKCUPOBAThH PE3YNIbTAThI
MOJIy4eHHOH 3aBUCUMOCTH (DPM3NYECKUX BEJIWYHH B BHUJE NMPEIOKEHHBIX TaOIUI] U
rpaduKOB, JIEJIaTh BHIBOJIBI IO PE3YJIbTATAM HUCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIE HM3MEpPEHHS (U3NYECKUX BEIUYMH (IUIOTHOCTH BELIECTBA
KHUJIKOCTH W TBEPAOTO TeNa, CHJAa TPEHUS CKOJBKEHHS, IaBlieHHE BO3/yXa,
BBITAJIKMBAIOIIAs CWIJIA, JICHCTBYIOIIAs Ha TOTPYXKEHHOE B JKUIKOCTH TEJIO,
K03(h(UILIMEHT MOJIE3HOT0 JAEUCTBUS IPOCTHIX MEXaHU3MOB), CIIEAYsl MPEII0KEHHON
WHCTPYKIIMU: TIPH BBITIOJHEHUW U3MEPEHUIl CcoOMpaTh OSKCHEPUMEHTAIHHYIO
YCTAHOBKY U BBIYHMCIISITh 3HAYCHNE MICKOMOW BEITMYHMHEI;

coOnrofaTh MpaBWiIa TEXHUKH Oe3omacHocTd mpu paboTe ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPHHIMUIBI JCUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAONINECST COCYIIBI, 0apOMETp, phIvar, MOBIKHBIN
Y HETIOIBIKHBIN OJIOK, HAKIIOHHAS TUTOCKOCTH;

XapaKTepU30BaTh TMPUHIMIEI JCHCTBHUS HM3YYCHHBIX MPHOOPOB M TEXHUYECKHUX
YCTPOICTB C OMOpPOil Ha MX OMUcaHUs (B TOM 4YHCIE: MOAUIMITHUKH, YCTPOMCTBO
BOJIOTIPOBO/IA, THAPABIMYECKHI TIPEeCC, MAaHOMETP, BEICOTOMEP, TIOPITHEBOH HACOC,
apeoMeTp), UCTIOJIB3YS 3HAHUS O CBOMCTBAaX (PM3MUECKHUX SBJICHUM U HEOOXOIMMBIE
(u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJIUTH TMPUMEPHl (HAXOAUTh HMHGPOPMAIMIO O TMpUMEpax) MPAKTHIECKOTO
WCIOJIb30BaHUs (DM3UYECKUX 3HAHUM B TOBCETHEBHOM XU3HU NJsl oOecreueHus
0€30MacHOCTH TIpH OOpalieHuu ¢ MpuOOpaMH W TEXHMUYECKHMMHU YCTPONCTBAMH,
COXpaHEHHUS 3J0pPOBbsi U COOJIOJACHHMS HOPM DSKOJOTMYECKOrO TMOBEACHUS B
OKpY>Karollen cpenie;

OCYILIECTBIISATH OTOOP MCTOUYHUKOB MH(popManuu B MHTepHETE B COOTBETCTBUH C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIONIMXCS 3HAHUH U MYTEM
CpPaBHEHMs Pa3IMYHBIX HCTOYHHMKOB BBIACNATH HMH(OpMAIMIO, KOTOpas SBISETCS
MIPOTUBOPEYUBOM U MOXKET OBITh HEAOCTOBEPHOM;

WCIOJIb30BAaTh TMpPU  BBINOJHEHUH Yy4YEOHBIX 3aJaHUl  HAYYHO-TIOMYJISIPHYIO
nuTepaTypy (U3MUECKOTO COJepXaHHs, CIPAaBOYHBbIE MAaTEpPHAIIbI, PECYPChl CETHU
Wurtepner, BmaneTh mnpuéMaMu KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpazoBaHUs
nH(pOpMAaLIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—
3 HCTOYHMKOB MHQOpMAIMKU (PU3NYECKOTO COACpPKaHMS, B TOM YHCIE MyOIUYHO
JieNaTh KpaTKue COOOIICHUS O pe3y/ibTaTax MPOEKTOB WM yYEOHBIX HCCIIeI0BaHUM,
IpU 3TOM TPAMOTHO HCHOJb30BATh HM3YUECHHBIM MOHATUHHBIA ammapar Kypca
(GU3MKH, COPOBOXKAAThH BHICTYINICHHE MTPE3EHTAIIUEH;

IIPU BBINIOJHEHUH Y4eOHBIX MPOEKTOB U UCCIIEA0BAaHUN paclpesienaTh 003aHHOCTH
B IpYIIE B COOTBETCTBUU C MOCTABICHHBIMH 33JauaMH, CIE€JUTh 32 BBHIIIOJHEHUEM
IUIaHa JAEWCTBUI, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIH BKJIAX B JEATEIbHOCTD
IpyIIbl, BBICTPaMBaTh KOMMYHHMKATHBHOE B3aUMOJICHCTBUE, YYUTHIBAas MHEHME
OKpYXKAIOIIUX.

K xoHiy o0yuenus: B 8 kJjiacce npeMeTHbIE Pe3yJIbTaThl HA 6a30BOM YPOBHE JIOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y O0yUaIOIUXCS YMEHU:

HCIIOJIb30BATh MOHATHS: Macca U pasMepbl MOJIEKYII, TEIUIOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKUE U aMOp(QHbIe Tena,
HACBIIICHHBIM M HEHACBHILCHHBIM I1ap, BJIAXKHOCTH BO3JyXa, TeMIeparypa,
BHYTPEHHSS DHEPIHUs, TEILUIOBOM IBUraTelb, JIEMEHTAPHBIN dJIEKTPUYECKUN 3apsl,



NIEKTPUYECKOE T10JI€, MPOBOAHUKU U JUIIEKTPUKU, MOCTOSHHBIA 3JIEKTPUUYECKUI
TOK, MarHUTHOE I10JIE;

pasnuyarh SBJICHUS (TEIUIOBOE PACIIUPEHUE U CHKAaTUE, TEIUIONEpeaada, TEIIOBOE
paBHOBECHE, CMauMBaHME, KaNWUIAPHbIEC SBJIEHUSA, MCIIAPEHUE, KOHIECHCALUA,
IUIaBJIEHWE,  KpUCTaJuIM3alus  (OTBEplAEBaHUE), KHUIIEHHE, TeIulonepeaaya
(TermIonpoBOIHOCTb, KOHBEKIUS, U3IIyYEHHE), IEKTPU3ALUs TEJ, B3aUMOJEHCTBHIE
3aps0B, JIEHCTBUS IEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, J€HCTBUE MarHUTHOTO MOJISl HA IPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHas
UHIYKLMS) [0 OIHCAaHUI0 HX XapaKTepHbIX CBOICTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JIaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBIICHHE W3YYEHHBIX (PU3MUECKUX SBICHHA B OKPYXAIOIIEM
MUpE, B TOM 4ucie (U3NYECKUE SBJICHUS B MPUPOJE: TOBEPXHOCTHOE HATSKEHUE U
KalWUISIPHBIE SIBJICHUS B NPUPOJIE, KPUCTAIBI B mpupoie, uziaydenue ColiHua,
3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHEra,
JNIEKTPUYECKHE SIBICHHUS B aTrMocdepe, HIIEKTPUYECTBO JKHMBBIX OPraHU3MOB,
MarHuTHOE MoJie 3eMJH, JIpeid MOJI0COB, POJIb MAarHUTHOTO IOJIS JJISl KU3HU Ha
3emiie, TOJISIPHOE CHUSHUE, HpPU ATOM IE€PEBOJUTH IPAKTUYECKYIO 3ajady B
yueOHY10, BBIJICNIATH CYLIECTBEHHbIE CBOMCTBA (MIPU3HAKK) (PU3NUYECKUX SBICHUM;
ONHCHIBaTh M3y4YEHHbIE CBOMCTBA Tel W (UINYECKHE SBJICHUS, HCIONb3Ys
(u3nueckue BeTUUYUHBI (TeMIepaTypa, BHYTPEHHSISI SDHEPTUsl, KOJTUYECTBO TEIUIOTHI,
ylenbHas TEIUIOEMKOCTh BEIIECTBA, YyJENbHas TEIUIOTA IUIABJICHUS, YJelIbHas
TEIJIOTa NapooOpa30BaHMUs, y/eNlbHas TEMJIOTa CrOPaHUs TOIUIMBA, KOA(P(UIMEHT
MOJIE3HOTO JEWCTBUS TEIUIOBOM MAaIIMHBI, OTHOCUTENIbHAs BIAXXHOCTb BO3AYXa,
UIEKTPUUYECKUN 3apsjl, CHJIa TOKA, IEKTPUUECKOE HAINPSDKEHHE, CONPOTHUBIICHHE
IIPOBOJIHUKA, YJCIBHOE CONPOTUBIEHHE BELIECTBA, pab0Ta U  MOIIHOCTb
JIEKTPUUYECKOIO TOKA), IPU OIMCAHUM MIPABUIBHO TPAKTOBATH (PU3UUYECKUNA CMBICI
UCIOJb3yeMbIX BEJIMYMH, OOO3HAYEHUS U EOUHUIBl (U3NYECKUX BEIUYUH,
HaxXoAuTh (OPMYIbI, CBSA3BIBAIOLINE JAaHHYIO (U3NYECKYI0 BEJIUYMHY C JIPYTUMHU
BEJIMYUHAMM, CTPOUTH IPa(PUKH N3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIINYMH;
XapaKTepu30BaTh CBOICTBA Telsl, (U3NYECKUE SIBICHUS U IPOLECCHI, HCIOJb3YS
OCHOBHBIE II0JIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOPUH CTPOEHUS BEILIECTBA,
IPUHLUI CYNEpHO3ULUHN MoJeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs
3apsiza, 3akoH OMa 11 ydacTka 1end, 3akoH JDxoyns—JIeHna, 3akoH coxpaHeHus
SHEPIUuH, IpU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMCHIBAThH €r0
MaTEMAaTUYECKOE BBIPAKECHUE;

OOBSICHATh (PU3MYECKUE MPOLIECCHl U CBOICTBA Tel, B TOM YHUCIE M B KOHTEKCTE
CUTyalui IPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATh
IIPUYMHHOCIICACTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHHE U3 1—2 JIOTMYECKUX IL1aroB C
onopoit Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX SIBICHUH, (PU3MUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3ajaud B 2—3 JeHCTBMS, HUCHOJB3Ys 3aKOHBI U (OPMYIIBL,
CBsI3bIBalOIME (DU3UUECKUE BEJIMYMHBI: Ha OCHOBE aHAlM3a YCIOBHUA 3aJauu
3alMChIBAaTh KPAaTKOE YCIOBUE, BBIABIIATH HEAOCTAaTOK JAHHBIX Ul pEIICHUs
3aJjauu, BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOUMBIE /Il €€ pelleHus], TPOBOAUTh
pacu€Tbl W CpaBHMBATh IMOJYYEHHOE 3HAu€HHE (PU3MUECKOM BETUYUHBI C
U3BECTHBIMU JIaHHBIMY;

pacrio3HaBaTh HpoOJEMbl, KOTOPbIE MOKHO PEIIUTh MPU TMOMOIIM (PU3HMUECKUX
METOJIOB, HCMOJb3ysd OINHUCAaHUE MCCIEAOBAHUSA, BBIACIATh IPOBEPIEMOE
MIPENIIOJIOKEHNE, OLICHUBATH NPABWIBHOCTh NOpPsAKA MPOBEACHUS HCCIEN0BaHUS,
JIENIaTh BBIBOJIBI;

MPOBOJIUTH OTBITHl IO HAOMIOACHUIO (U3MUECKUX SBICHUNH WM (PU3MUECKHX
CBOMCTB TeN (KanWUIApHbIE SIBJICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3JyXa OT €ro
0o0bEMa, TeMIepaTypbl, CKOPOCTH IIpollecca OCThIBAHUS M HAarpeBaHus IMpU
U3TYYeHUH OT LBeTa W3Jy4aromei (morjaouammneil) moBepXHOCTH, CKOPOCTh
UCHIApEHHs BOJBl OT TEMIIEpaTypbl JKUIKOCTH M IJIOWAAM €€ MOBEPXHOCTH,



NIEKTpU3ALUS TNl U B3aUMOJCHCTBUE DJIEKTPUUECKUX 3apsiioB, B3aUMOJEHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3yaJUM3allis MAarHUTHBIX M1OJIEH MOCTOSIHHBIX MarHUTOB,
JNEMCTBUSI MarHUTHOTO IOJI Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOABHUraTelNsl MOCTOSIHHOTO TOKa): (HOPMYIHPOBATh NPOBEPSEMBIE
MPENOJIOKEeHUs, COOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO 000pyIOBaHHUA,
OTIMCBIBATH XOJI OTIBITA U (POPMYIHPOBATH BBHIBOJIBL;

BBIIIOJIHATh TMPSAMBbIE H3MEPEHHUS] TEMIIEpaTypbl, OTHOCHUTEIbHOM BIIAXKHOCTU
BO3J/lyXa, CUJbl TOKA, HAIPSDKEHUS C MCIOJb30BAaHUEM aHAJIOIOBBIX IPUOOpPOB U
JaTYNKOB (DM3WYECKUX BEJMYWH, CPAaBHUBATH PE3YIbTAaThl M3MEPEHUH ¢ yu€ToM
3aJaHHOU a0COJIOTHOM MMOTPETHOCTH;

MPOBOJIUTH MCCIIECJOBAHNE 3aBHCUMOCTH OJHON (DM3UUECKON BEITMYMHBI OT APYTOi
C  HCIOJIb30BAHMEM  MPAMBIX HM3MEPEHUH  (3aBUCUMOCTb  COIPOTHUBIICHMUS
MIPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJM TONEPEYHOrO0 CEYEHUs U YAEIbHOIO
CONPOTHBIICHUS BELIECTBA MPOBOIHUKA, CHUJIbI TOKA, UJIYIETO Yepe3 MPOBOJHUK, OT
HanpsDKEHUS Ha MMPOBOJAHMKE, MCCIIEA0BAHNE MOCIEA0BATEIBHOIO U MapaljIeIbHOTO
COEIMHEHUI MPOBOJHUKOB): MJIAHUPOBATh HUCCIEIOBaHUE, cOOUpaTh YCTAaHOBKY M
BBITNIOJIHATh U3MEPEHUS, CIeysd MPEI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3YIbTAThI
MIOJIyUEHHON 3aBUCHUMOCTH B BHUJE TaOMUI U TrpaduKOB, JeNaTh BBIBOJABI 10
pe3ylibTaTaM UCCIIeOBaHMS;

MIPOBOJUTH KOCBEHHbIE U3MEPEHUsI (PU3NUECKUX BETUYMH (yAelabHas TEIIOEMKOCTh
BEII[ECTBA, CONPOTHUBJICHHE MPOBOJAHMKA, pabd0Ta M MOIIHOCTH 3JIEKTPHUYECKOIO
TOKa): IUIAHUPOBAThb HU3MEPEHMs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
cienys MpeaoKeHHON MHCTPYKIIUHY, U BBIUUCIIATH 3HAUYEHUE BEJINYMHBI;
coOnrofaTh MpaBWiIa TEXHUKH Oe3omacHocTH mpu paboTe ¢ 1ab0paTOPHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh NPUHIMIIEI ACHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C ONOPOH HAa MX ONUCaHMs (B TOM 4YHUCIE: CUCTEMAa OTOIUIEHUS JOMOB,
TUTPOMETp, NapoBas TypOMHA, aMIEpMETp, BOJBTMETP, CUETUUK AIIEKTPUUYECKON
SHEPIUH, 3JIEKTPOOCBETUTENIbHBIE NPHOOPHI, HArpeBaTeIbHBIE IEKTPOIPUOOPHI
(mpuMepsl), EKTPUUECKHE NPEAOXPAHUTENH, JIEKTPOMArHUT, IEKTPOABUIaTENb
IIOCTOSIHHOTO TOKa), MCIOJIb3ysl 3HAHUS O CBOMCTBaX (M3UYECKUX SIBICHUH U
Heo0xoAuMble GU3NYECKHEe 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTble TEXHUYECKHE YCTPOMCTBA U M3MEpUTENbHbIE MPUOOPHI IO
cXeMaM M CXEMaTHYHbIM pHUCYHKaM (KUAKOCTHBIH TEpMOMETp, TepMoc,
IICUXPOMETp, TMIPOMETP, JABUIraTelb BHYTPEHHEr0 CrOpaHus, 3IIEKTPOCKOIL,
peocTar), COCTaBIATb CXEMbl IEKTPUUYECKMX LENed C IOCIeA0BaTeIbHbIM U
napayie/IbHbIM COEIMHEHHEM JJIEMEHTOB, pasiuyas yCIOBHble 0003HAYEHMUs
3JIEMEHTOB 3JIEKTPUYECKUX LIeTeil;

IPUBOANUTH MpPUMEpPHl (HAXOAUTh HHGOPMALMIO O MpPHUMEpPax) MPAKTHYECKOIO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUH B IMOBCEJHEBHOM XU3HHU Ui OOecredyeHus
0€30I1aCHOCTH IpH OOpallleHuH ¢ NpudopamMM M TEXHUYECKUMH YCTpOMcTBaMmuy,
COXpAHEHMs 3JI0pOBbsI U COONIIOJICHMS HOPM 3KOJOTMYECKOrO IIOBEICHUS B
OKpYyKarollen cpene;

OCYIIECTBIIATh MOUCK MH(opManuu (pu3nueckoro coaepkaHus B VHTepHeTe, Ha
OCHOBE MMEIOIMXCA 3HAHUN U IYTEM CpPaBHEHMS JOINOJHHUTEIBHBIX MCTOYHHKOB
BBIICNIATh MH(POPMALIUIO, KOTOpasl SBISETCS MPOTHUBOPEYMBON MM MOXKET ObITh
HEJI0CTOBEPHO;

UCIOJb30BaTh MpPHU BBHIIOJIHEHUH YYEOHBIX 3a/JaHUIl  HAYYHO-TIOMYJISPHYIO
IuTeparypy (HU3MYEeCKOTO COJEpXKaHMs, CIPaBOYHbIE MaTepHalbl, PECYpChbl CETH
WntepHer, Biagerh npuéMaMd KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUA
uH(pOpMaIUY U3 OJHOM 3HAKOBOI CHCTEMBI B JIPYT'yIO;

co3/1aBaTh COOCTBEHHBIE MHUCHMEHHbIE M KpaTKHE YCTHBIE COOOILIEHHs, 00001as
MH(POPMAIIHIO U3 HECKOJIBKUX HCTOUHUKOB (PM3MUECKOTO COJIEPKAHMS, B TOM YHUCIIE
NyOJIMYHO MPEACTABIATh PEe3yJAbTaThl IMPOEKTHOM WM  HCCIIel0BaTeIbCKON



JEATEIIbHOCTH, IIPU O3TOM TPAMOTHO MCIOJIb30BaTh W3YYEHHbIA MOHSATUUHBIN
amnmapar Kypca (pU3HMKH, COTIPOBOXKJIATh BBICTYIIJICHHE MTPE3CHTAIIMEH;

IpPU BBINOJIHEHUH YY4E€OHBIX MPOCKTOB M HCCIECAOBAHUHN (DU3NYECKUX MPOIECCOB
pacripeneniaith OO0S3aHHOCTH B TPYNIEe B COOTBETCTBUU C IIOCTABICHHBIMH
3a/layaMy, CJIECIUTh 34 BBIIIOJIHEHUEM IIJIaHA JEHCTBUM M KOPPEKTUPOBATh €ro,
a/IEKBaTHO OLICHMBATb COOCTBEHHBIN BKJIAJ B AEATEIbHOCTb I'PYIIIbI, BBICTpaUBaTh
KOMMYHHUKaTUBHOE  B3aUMOJCWCTBUE, IIPOSBIISIL  TOTOBHOCTh  pasperlaTh
KOH(QJIUKTEI.

K xoHniy o0ydenust B 9 kjiacce npeiMeTHBIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUAIOIUXCS YMEHU:

UCIO0JIb30BAaTh TOHATHA: CHCTEMa OTCYETa, MaTepuallbHas TOYKa, TPaeKTOpus,
OTHOCUTENIbHOCTb ~ MEXaHHWYECKOTOo  JBWXKEHMs,  jAedopmanus  (ymopyras,
IJIacTUYecKasi), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE, HEBECOMOCTh U
Meperpy3ku, LHEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TEJNO, LIEHTP TSHKECTU TBEPIIOTO
TeNa, paBHOBECHE, MEXaHWYEeCKHe KoJieOaHWsI M BOJHBI, 3BYK, HH(Pa3ByK H
YIIbTPa3BYK, 3JEKTPOMATHUTHBIE BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U J1aJbHO30PKOCTh, CHEKTPbI HCIYCKaHUS M TOIJIOIIEHHUs, aibQa,
0era- ¥ raMMa-u3Iy4eHMs], U30TOIIbI, siA€pHasi SHEPreTUKa;

pasnuyath siBiieHUs (paBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJMHENHOE IBUKEHUE,
PaBHOYCKOPEHHOE MpSIMOJMHEHHOE JBM)KEHHE, CBOOOJHOE TaJeHHue Tel,
paBHOMEpPHOE JBI)KEHHE [0 OKPY)KHOCTH, B3aUMOJECIHCTBUE TeJ, PEaKTUBHOE
NBUKEHHE, Kojie0aTelbHOe JBM)KEHHE (3aTyXarolllle U BBIHYXIECHHbIE KoJieOaHus),
pE30HAaHC, BOJHOBOE  JBIJKEHHE, OTpakeHUWE  3ByKa,  MpsIMOJUHEHHOe
pacnpocTpaHeHue, OTpaKeHUE | IMPEeIOMIIEHHE CBETa, I[I0JIHOE BHYTPEHHEe
OTpa’KE€HHE CBETA, PA3JI0’KEHUE OEJI0r0 CBETA B CIEKTP U CI0KEHUE CHEKTPaIbHBIX
L[BETOB, JUCIEPCHs CBETa, €CTECTBEHHAs paJMOAKTHBHOCTb, BO3HUKHOBEHHE
JMHEWYaToro CHEeKTpa M3JIy4eHMs) 10 ONHMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (U3NUECKOE SBICHUE;

pacro3HaBaTh NPOSBICHUE U3YYEHHBIX (U3NYECKUX ABJICHUM B OKPYKAIOIIEM MUPE
(B TOM uuncne (u3nYeCKUe SBICHUSA B MPUPOJE: NPHIUBBI U OTJIMBBI, JIBUKECHUE
wiaHeT COJHEYHOH CUCTEMBI, DPEAKTUBHOE JBMXKEHHE JKHUBBIX OPraHU3MOB,
BOCIPUSTHE 3BYKOB JKUBOTHBIMHM, 3€MJIETPSACEHHE, CEICMUYECKHUE BOJIHBI, IIyHAMH,
9X0, L[BETa TeJ, ONTHUYECKUE SBJIEHUS B INpUpoJEe, OHONOrHYecKoe JeicTBHe
BUJMMOTIO, YIbTPa(UOIETOBOIO M PEHTIEHOBCKOTO H3JIy4E€HUH, €CTeCTBEHHbIN
pasMOaKTUBHBIN (POH, KOCMUYECKUE JIydH, PAJUOAKTUBHOE U3JIyuYeHHE MPUPOIHBIX
MUHEpAJOB, JEHCTBHE PaJMOAKTUBHBIX M3JIy4EeHUH Ha OpPraHu3M uelloBeKa), NpU
3TOM MEPEBOJUTH NMPAKTHUECKYI0 3aJauy B Y4eOHYIO, BBIICIATH CYILIECTBEHHbIE
CBOMCTBA (ITPU3HAKHN) (PU3HYUCCKHUX SBJICHH;

ONMCBHIBATH M3YYEHHBbIE CBOMCTBA Tel M (U3UUECKUE SBICHHS, MCIIOIb3Ys
¢u3nyeckue BeNWYMHBI (CpPeIHssI M MIHOBEHHas CKOpOCTb Tejla IpHU
HEpaBHOMEPHOM JIBUKEHUH, YCKOPEHUE, NepeMellleHue, yTh, yriloBasi CKOPOCTb,
cujla TpeHMsl, CWJIa YIPYrOCTH, CHJIA TSXKECTH, YCKOpEeHHe CBOOOJHOrO MajeHus,
BEC Tella, MMITyJbC Teja, UMIYJIbC CHIIbI, MEXaHW4eckas padoTa W MOIIHOCTD,
MOTCHUMAJIbHAS  DHEPrus Teja, IMOAHATOTO HAJX IOBEPXHOCTBIO  3EMIIH,
MOTEHIMANbHasl HPHEPrusl CXKATOW MPYKHUHbBI, KUHETUYECKas SHEeprus, IOJIHas
MeXaHMUYeCKasi SHEpPIus, Mepruojl U 4acToTa KoieOaHuM, JAJTMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTellb MPEJOMIICHUS Cpeibl), IpU
ONMCAaHUM TPABWIBHO TPAaKTOBAaTh (U3MUECKUI CMBICI HCIOJIb3YEMbIX BEJIUYMH,
o0O3HaueHWss M  eJUHULBI  (PU3MUECKUX BEIMYUH, HAXOAUTh  (HOPMYIHI,
CBSI3bIBAIOIME JAHHYIO (PU3MUYECKYIO BEITMUMHY C JPYTMMHU BEIMYHMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYUNH;

XapaKkTepu30BaTh CBOICTBA Tel, (U3WYECKUE SIBJICHUS U MPOLECCHI, MCIOIb3Ys
3aKOH  COXPAaHEHHs DHEPrUHM, 3aKOH BCEMHUPHOIO TITOTEHMs, IPHUHLUII
CYNEpIO3UIMH CUJI, IPUHIUI OTHOCUTENbHOCTHU ['anmuies, 3akoHsl HploToHa, 3aK0OH
COXpaHEHMs HMITyJbCa, 3aKOHbI OTPaKEHUS U IMPEJOMJICHUS CBETa, 3aKOHbI



COXPaHEHHUS 3apSOBOIO M MACCOBOTO YHCEN MPU SACPHBIX PEAKIHSIX, MPH ITOM
JaBaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3alMCHIBATH €r0 MaTeMaTHYECKOe
BBIPAKCHUE;

OOBSACHATh (PM3UYECKUE TPOIECCHl M CBOWCTBA TEll, B TOM YHUCIIC U B KOHTEKCTE
CUTyalluii  MPAKTUKOOPHUCHTHPOBAHHOTO  XapakTepa: BBIABIATh  IPUYUHHO-
CJIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX I11aroB ¢ OMOPOH Ha
2-3 W3yYCHHBIX CBOWCTBA (PH3MYECKHUX SBIICHUH, (DU3MYECKUX 3aKOHOB HIU
3aKOHOMEPHOCTEH;

pemaTth pacy€THbIC 3a/ayd (OMUpArONIUecss Ha CUCTEMY W3 2—3 ypaBHEHHH),
WCIIOJIb3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE (PU3NICCKUE BEITMIMHBI: HA OCHOBE
aHaJIM3a YCJIOBWS 3aJIa4M 3alUCBhIBATh KPATKOE YCJIIOBHE, BBISBISITH HEJOCTAIOIIHIC
WM W30BITOYHBIC JaHHBIC, BBIOMpATh 3aKOHBI M (DOPMYIIBI, HEOOXOIUMBIC IS
pelIeHHs, TMPOBOJUTH PACYEThl M OIECHUBATH PEATUCTHYHOCTH IOJTYyISHHOTO
3HAYCHUS (PU3MUSCKON BEITUIHMHEI;

pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOYHO PEIIUTh MPU MOMOIIH (PH3HMUECKHUX
METOJIOB, WCIOJB3yS OINUCAHUE WCCICJAOBAHUSA, BBIICIATH  MPOBEPSIEMOE
MIPEIITOJIOKECHUE, OIICHUBATH MPABWJIBHOCTh TIOPS/IKA TPOBEACHUS HCCIIEIOBAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIPETUPOBATH PE3YJIbTATHI HAOIOICHUH U OIBITOB;
MIPOBOJUTH OMBITHI IO HAONIONCHUIO (U3WUSCKHUX SIBICHHA WM (PU3UISCKHX
CBOHCTB TeJ (M3ydeHHe BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHCHHS SHEPTHUH,
3aBUCHMOCTh TIEpHOJa KOJeOaHWH TPY)KWHHOTO MasSTHHKAa OT MAacChl Tpy3a H
KECTKOCTH TIPY)KMHBI M HE3aBUCUMOCTh OT aMIUIATYIbl MAaJbIX KOJIcOaHUH,
MPSIMOJIMHENHOE PACIIPOCTPAHEHHE CBETA, PA3NIOKEHUE OEIOro CBETa B CIEKTP,
M3YYCHHE CBOWCTB HM300paKCHHUS B IIOCKOM 3€pKaje M CBOWCTB HM300payKEHUS
npenMeTa B cobuparonieit 1uH3e, HabIoeHHEe CIJIOIIHBIX U JIMHEWYaThIX CIIEKTPOB
M3JIYYCHHS): CaMOCTOSTEILHO COOMpAaTh YCTAaHOBKY W3 H30BITOYHOIO Habopa
000py/lOBaHUsA, OIMUCBHIBATh XOJ ONbITAa M €ro pe3yiabTaThl, (OPMYIUPOBATH
BBIBOJIbI;

MIPOBOJUTH MPU HEOOXOAWMOCTH CEPUI0 MPSAMBIX U3MEPEHUN, ONPENEIss CpeaHee
3HAYCHHE H3MEpPsIeMO BeTWYHHBI ((POKYCHOE PACCTOSHHE COOMpAIONIEH JIMH3BI),
000CHOBBIBATH BBIOOD crioco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pa);

MIPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEJTMYUH C UCTIOJIb30BAHUEM
NPSMBIX H3MEpEeHU# (3aBUCHUMOCTH IIyTH OT BpPEMEHU IPH PaBHOYCKOPEHHOM
IBUKEHUH 0Oe3 HayalbHOW CKOPOCTH, Mepuoja KoJieOaHWi MaTeMaTH4ecKOro
MasTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH yIjla OTPaKEHUS CBETa OT YIJia MaJCHUs U
yria TpeloMJeHUs OT yrila MaJeHus): IUJIaHUpOBaTh  HMCCIIEIOBaHUE,
CaMOCTOSITENILHO cOOUpaTh YCTaHOBKY, (UKCHPOBATh pPe3ylbTaThl MOJYy4ECHHOU
3aBUCHUMOCTH (PU3UYECKUX BETUYMH B BHJIE TaOIMIl U TpadUKOB, JeNIaTh BBIBOIBI 10
pe3ynbTaTaM UCCIIEOBaHMUS;

MPOBOJUTH KOCBEHHBIE H3MEpPEHHsI (PU3NYECKHX BEIUYUH (CpeaHsst CKOPOCTh U
YCKOpEHHE Teja MPH PABHOYCKOPEHHOM JBIDKEHUH, YCKOPEHHE CBOOOJHOTO
nageHust, >kECTKOCTh MPYKUHBI, KOYPPHUIIMEHT TPEHHS CKOJIbKEHUS, MEXaHUYeCKast
paboTa M MOIIHOCTh, YacTOTa U TEpUOJa KolIeOaHW MaTeMaTHYecKoro |
MPYXKUHHOTO MasATHUKOB, ONITUYECKAsl CHJIa COOMpAIOIIeH TUH3bI, paJHOaKTHBHBIN
¢oH): TIaHMpPOBaTh HW3MEpPEHUs, CcOoOUpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY H
BBITIONIHATh U3MEPEHUS, CIeys MPeNI0OKEHHON UHCTPYKIIUHU, BBIYUCIISATH 3HAUCHUE
BETUYMHBI M aHAJIM3UPOBATh TIONYYCHHBIE pPE3ylbTaThl C Y4ETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUH;

cobOnrofaTh TMpaBWiIa TEXHUKH Oe30macHocTH Tpu paboTe ¢ 1abopaTOpHBIM
obopynoBaHueM;

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YyYEHHBIX (U3MUYECKUX MOJIENEN: MaTepralbHas
TOYKa, a0COJIIOTHO TBEPJOE TENO, TOUYCUHBI MCTOYHHUK CBETa, Y4, TOHKas JTHH3A,
TJIaHEeTapHas MOJIENIb aTOMa, HYKJIOHHAS MOJIENIb aTOMHOTO Spa;

XapaKTepU30BaTh MPHUHIMIBI JIEHCTBUS W3YYEHHBIX NPUOOPOB U TEXHHUUECKUX
YCTPOWCTB C OMOpPOM HA WX OmHCaHus (B TOM YHCJE: CHOUAOMETp, AATYHKU



[IOJIOKEHUSI, PACCTOSIHUSL M YCKOPEHHs, pakKeTra, »3XO0JO0T, OYKH, IIEpUCKOII,
¢doroanmapar, ONTHYECKHE CBETOBOJBI, CHEKTPOCKON, JO3MMETp, Kamepa
Bunbcona), ucnosp3ys 3HaHUS O CBOMCTBaX (PU3MYECKUX SBJICHUN U HEOOXOAUMBbIE
¢bu3nveckrne 3aKOHOMEPHOCTH;

HCIIOJIb30BATh CXEMbl U CXEMaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX IPUOOPOB U TEXHOJOIMYECKUX IIPOLECCOB IpPHU
pelIeHnr y4eOHO-TIPAaKTUYECKUX 3a]ad, ONTHYECKHUE CXEMBl I MOCTPOCHHS
M300paXeHM B IJIOCKOM 3epKajie M COOMpAIOIICH TMH3E;

NPUBOANTH MpPUMEPHl (HAXOAUTh WHGOPMAIMIO O MpPHUMEpPax) MPAKTHYECKOTO
WCIO0JIb30BAaHUS (DPU3UYECKUX 3HAHUM B IIOBCEJHEBHOM XU3HU NJIsl oOecreueHus
0€30MacHOCTH MpU OOpalleHUHd € NMpUOOpPaMM U TEXHUYECKUMU YCTpOICTBamu,
COXPAaHEHHUs 3J0pPOBbsi U COOJIIOJECHUS HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B
OKpYKarolllen cpene;

OCYILECTBIIATh MOMCK HHpopManuu ¢uznyeckoro cojepxkanuss B HHtepHere,
CaMOCTOSITENIbHO (OPMYIUPYS] MOUCKOBBIA 3alpoc, HAXOOUTh IMYTH OIpPEAeIeHUs
JIOCTOBEPHOCTH TMOJYYEHHOW HH(POpMAIMM Ha OCHOBE HMEIOLIUXCA 3HAHUN H
JIOTIOTHUTEIbHBIX HCTOUHUKOB;

WCIIOJIb30BAaTh TPU  BHINOJHEHUH YYEOHBIX 3aJaHUMl  HAY4YHO-TIOMYJISIPHYIO
TuTepaTypy (U3MUECKOTO COJepXaHHs, CIPaBOYHbIE MaTepHalbl, PECYpChl CETH
WuTtepHer, BnageTh mnpuéMaMu KOHCIIEKTHPOBAHMSI TEKCTa, NpeoOpazoBaHUs
WH(POpPMAIIUK U3 OJTHOW 3HAKOBOU CHCTEMBI B IPYTYIO;

co3faBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOIIEHHS Ha OCHOBE
nH(pOpMallUd U3 HECKOJBKMX HUCTOYHUKOB (DPU3MUYECKOTO COJEpKaHUs, MyOIMYHO
MIPE/ICTaBIATh PE3YyAbTAThl IPOEKTHOM MIIM MCCIIEA0BATEIBCKON NEATEIbHOCTH, PU
3TOM TPaMOTHO HCHOJIb30BATh M3YYEHHBIM MOHATUMHBIN ammapaT H3y4aeMoro
pa3gena (U3MKM M CONPOBOXKJATh BBICTYIUIGHHE Mpe3eHTauuel ¢ ydéToM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

KoanuecTBo 4acos

HaumeHoBaHue pa3aesioB U

KonTpoasubie | IlpakTuueckue
TeM IPOrpamMmmbl Bcero

padoThI padoThI

Pa3znen 1. ®usnka u €€ posib B MO3HAHUM OKPY:KAIOIIEro MUPa

11 ®dusuka - HayKa 0 MPUPOJIEe
1.2 dusnyeckre BEIMINHBI 2 1
EcTecTBEeHHOHAYYHEBINT METO
13 v A 2 1
[IO3HAHUA
Utoro mo pazneny 6

Paspean 2. IleppoHayasnbHbIe CBeICHUSI 0 CTPOCHUH BellecTBA

2.1 Crpoenue BelecTa 1
JIBM>KEHHE B B3aUMOJACHCTBHUE
2.2 2 1
YaCTHI] BELIECTBA
53 ArperatHble COCTOSIHUS 5
' BEIECTBA
Uroro no pazgeny 5

Paznen 3. /IBu:keHue u B3auMojieiicTBue TeJl




3.1 MexaHHYeCKOE JBHKCHUE 3
3.2 WNuepuus, Macca, MI0THOCTh
3.3 Cuna. Buns! cun 14 1
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
Hasnenue. [lepenaya naBneHust
4.1 TBEPBIMU TEJIAMH, 3
YKUJKOCTSMH M Fa3aMH
4.2 JlaBlieHME KUJIKOCTH
4.3 ATMoOcdepHOe TaBleHUE 6
eCTBHE KUJIKOCTH U ra3a Ha
4.4 Aeticteie xin 7 1 3
MOTPYKEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3nen 5. PaGora u MomHoCTh. DHeprus
5.1 PaboTta 1 MOIIHOCTH 3
5.2 [IpocThie MEXaHU3MBI 5)
5.3 MexaHuueckasi SHEPTHUs 4 1
Hroro mo pazgeny 12
PezepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 12
ITPO'PAMME
8 KJIACC
KoauuecTBO yacos
Ne HaumeHoBaHue pa3aesioB u
KonrTpoasubie | IlpakTuueckue
n/n TeM NMPOrpaMMbl Bcero
padoThI padoThI
Pa3gen 1. TermioBble IBJICHUSA
CTpoeHue U CBOICTBA
1.1 P 7
BCIIICCTBA
1.2 TennoBsie MpoeCcCh 21 1 5
Hroro no paszneny 28
Pa3pes 2. DuiekTprnyecKkne ¥ MATHUTHBIC SIBJICHUSA
DNeKTpUUYECKUE 3apsiibl.
2.1 3apsKeHHbIE TeJa U UX 7 1
B3aUMO/ICHCTBHE
IIocTOSHHBIN AIIEKTPUUECKHUI
22 P 20 1 7
TOK
2.3 MarsuTtHsbIe SBICHHS 6 1 15
2.4 DNEeKTpOMarHuTHask UHIYKIUS
Hroro no paszneny 37




PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB ITO

68 3 145
I[MPOT'PAMME
9 KVIACC
Koun4yecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U
Konrpoabubie | IlpakTuyeckue
n/n TeM NMPOrpamMMbl Bcero
padoThI padoThI
Pazjnen 1. Mexanuveckue siBJIEHUSA
MexaHnueckoe TBHKEHUE U
1.1 10 1
CIOCOOBI €ro OTMHMCaHUs
1.2 B3aumoeiictBue ten 20 1
1.3 3aKOHBI COXPAHEHHUS 10
Hroro mo pazueny 40
Paznea 2. Mexanuveckue KoJieO0aHUsSI M BOJIHbI
2.1 Mexanudeckue KojeOaHus 7
2.2 MexaHu4eckre BOJHBI. 3BYK 8 1
Hroro mo pazaeny 15
Pa3znes 3. DileKTPOMArHUTHOE 10JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
DIIEKTPOMAarHuTHOE MOJIE U
3.1 P 6 2
AIIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
3aKOHBI PacpOCTPAHEHUS
41 PACHPOSIP 6 2
cBeTa
JIMH3BI U ONITUYECKUE
4.2 6 3
MPUOOPHI
Pasnoxxenue Genoro cBeta B
4.3 3 2
CIIEKTP
Utoro no pazneny 15
Pa3pnen 5. KBanToBble siBieHUs
Hcnyckanue u moriouieHue
5.1 ' 4 1
CBETa aTOMOM
5.2 CrpoeHne aTOMHOTO spa
5.3 SAnepHble peakuu 1
Hroro no paszneny 17
Pa3nea 6. IloBTopuTebHO-0000 a0 MOTYJIb
[ToBTOpenue u o6oOIIeHNE
6.1 coJiepKaHus Kypca (pu3uku 3a 9 2

7-9 xiacc




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

27
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