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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma mo Qu3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHUSI COCTaBJeHA Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUSI Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBarenbHON mporpammsbl, mnpeactaBieHHbIx B OI'OC OO0, a Takke c y4éToMm
dbenepasibHOM paboueil mporpammbl BocnuTanus v KoHuenuuu mnpenojaBaHus y4eOHOTO
npeamera «Pu3nkay.

Copepxanrie  mporpaMMbl 1o (u3MKE  HampaBieHO Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYAIOIIMXCS U OPTaHU3aIUI0 M3yueHUs (U3MKH Ha
JeSITeILHOCTHOM OCHOBE. B mporpamMMe mo (pu3uke y4UTHIBAIOTCS BO3MOXKHOCTH y4€OHOTO
npeamera B peanusanuu TpedoBanuit GI'OC OOO K IUIaHUPYEMBIM JUYHOCTHBIM H
METalpeMETHBIM  pe3yibTaTaM  OOyYeHMs, a TaKKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O 00IIEr0 00pa30BaHMUsl.

[Iporpamma 1o ¢u3mMKe ycTaHaBIMBAET pacupeesieHue yueOHOro MaTepurania no rogam
oOydeHus: (MO KijaccaM), MpejjaraeT MPUMEPHYIO IOCJIEA0BATEILHOCT H3YUYCHHS TEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTHS MPEAMETHOIO COJIEPKAHUSA M YYETE BO3PACTHBIX
0COOEHHOCTEN 00yUarOIINUXCS.

@uznuka SBISETCS CHCTEMOOOPA3yIOIIMM [JIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYEeCKHe 3aKOHBI JIS)KAaT B OCHOBE IPOLECCOB U SIBJICHUH,
M3y4aeMbIX XUMHUEH, OUOIOTHEl, acTpOHOMUEH U (u3nUecKoil reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHpA, TMPEJOCTABISICT HauOoyiee SICHbIE 0O0pasIlbl
MPUMEHEHUs HAay4HOrO METO/a IO3HAHMS, TO €CTh CIOC00a MOJMYyYEHHs JTOCTOBEPHBIX
3HAHHUI O MUpE.

OpHa U3 TIaBHBIX 33Ja4 (PU3NYECKOr0 00pa30BaHus B CTPYKType 0011ero o0pa3oBaHus
COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH M HHTEpeca K HayKe y
o0yyarommxcs.

N3yuenune ¢usukn Ha 0a30BOM YpOBHE MPEIIOJIAraeT OBJAJCHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

® Hay4YHO OOBSCHSTH SIBJICHUS;

® OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

® HHTEPHPETHUPOBATH JIAHHBIE W MCIOJIb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJIYYEHHUS BHIBOJIOB.

[enu m3yuenus: GU3MKU HA YpPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUSI OMPE/ICIICHBI B
KoHuenuuu mnpenomaBaHusi ydeOHoro mnpeamera «@Pusukay B  00pa3oBaTENbHBIX
opranuzanusix Poccuiickoii @enepainu, peaan3yolux OCHOBHbIE 00IIe00pa3oBaTeIbHbIE
porpaMMbl,  YTBEPXKAEHHOW pemeHueM Koiutermn  MuHUCTEpCTBA  MPOCBELICHHS
Poccuiickoii @eaepannu (mpotokoi ot 3 nekadbps 2019 r. Ne [TK-4BH).

eau ndyyenus Gu3NKu:

e [puoOpeTeHue HHTEepeca U CTpeMJICHUs OOydarouuxcsi K HAyYHOMY H3YYEHUIO

OPUPOABL, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEN;



pa3BUTHE TIPEJCTABICHUH O HAYYHOM METOJAE TMO3HaHUS U (HOpMHpOBAHHE
HCCIIEIOBATENIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

(GopMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3yYeHUs OCHOB
CTPOEHMS MaTePUH U (PYHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

(opMupoBaHHE TMPEACTAaBICHUM O poiaud (U3MKK I8 pa3BUTUS  JPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEJCTaBICHUA O BO3MOXHBIX cdepax Oynymed npodeccrnoHaIbHOM
TSI TeIbHOCTH, CBSI3aHHOW ¢ (PU3MKOM, MOATOTOBKA K JalbHEWIeMy OOyYeHHIO B
ATOM HaIlpaBJICHUH.

JlocTmkeHne 3THX IeNiel MporpaMMbl MO (PU3MKE Ha ypOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs 00€CIIeUnBACTCS PEIICHUEM CIIEIYIOIUX 3a4ay:

OpUoOpeTeHNE 3HAHUW O JAUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, 3JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpuoOpEeTEeHUE YMEHHUIl ONUCHIBATh U OOBICHATh (DU3UUECKUE SIBIICHUS C
MCIIOJIb30BaHUEM OTYYEHHBIX 3HAHHI;

OCBOCHHME METOJOB PEIICHUs IMPOCTEHIINX PACUETHBIX 3aJad C HCIOJb30BAaHUEM
(U3HUECKUX MOJIENEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUH HAOJIOJATh MPHUPOJHBIE SIBICHUS U BBINOJIHATH OIIBITHI,
nabopaTtopHble pabOThl U IKCIIEPUMEHTAIBHBIE HCCIEAOBAHUS C HCIOIb30BAaHUEM
U3MEPUTENbHBIX TPUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ MHPopMarel (U3NIECKOTO COJEPHKAHUS, BKIIOUas
MH(DOpPMALMI0O O COBPEMEHHBIX JOCTHKEHUSX (U3UKH, aHAIW3 U KPUTUYECKOE
OLICHMBaHUE UH(OpMaIIIH;

3HaKOMCTBO €O c¢epamu Tpo(hecCUOHATBHOW JEATEeIbHOCTH, CBA3aHHBIMU C
(U3MKON, M COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMM Ha JOCTH)KEHHUAX
bu3nuecKoi HayKu.

Ha n3yuenue pusnuku (6a30BbIi YPOBEHb) HA YPOBHE OCHOBHOTO O0IIIET0 00pa30oBaHUs
otBOoAUTCS 238 vacoB: B 7 Kiacce — 68 yacoB (2 yaca B Heenm0), B 8 kiacce — 68 yacos (2
yaca B Hezelo), B 9 kitacce — 102 ygaca (3 gaca B HEIEI0).

[Ipennaraemelii B mporpamMme mo (pusuke mnepedeHb J1abopaTopHBIX padOT U OIBITOB
HOCUT PEKOMEHJATEIbHbIN XapaKTep, YUYUTENb JENAaeT BHIOOp MPOBEACHHS J1A00PATOPHBIX
paboT W ONBITOB C YYETOM HHAMBUIYATbHBIX OCOOCHHOCTEM OOydYarommxcs, CIHCKa
OKCIIEPUMCHTAIBLHBIX 3a/JIaHHK, TMpeIaraéMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO
AK3aMeHa 1o (PU3MKe.

PaGouast mporpamMMa opreHTHPOBAHA Ha IEJIEBbIC MPUOPUTETHI, CPOPMYITUPOBAHHEIE B

benepaibHON paboyeit mporpaMMe BOCIIMTAHUA U B pabouelt mporpamMmme

BocrnuTanus MpKyTCKOro KajieTckoro Kopiyca.






COIAEPKXAHUE OBYUYEHUA

7 KIIACC

Pasznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpa.

®usuka — Hayka o npupoze. Ssinenus npupoapl. Guzndeckue BICHUA: MEXaHUYECKHUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

®dusnueckue BeNWYUHBL. M3MepeHue ¢uznueckux BelWYUH. PU3NYECKUE NPUOOPHI.
[TorpemHocTh M3MepeHUN. MexIyHapOogHask CUCTEMA EAMHULL.

Kak ¢usuka u 1pyrue ecTeCTBEeHHbIE HAYKU U3Y4aroT mpupoy. EcTecTBeHHO-HAYYHBIN
METOJ NO3HAaHWA: HAOJIOJAEHHE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIABMIKEHUE THUIIOTE3,
HKCIIEPUMEHT IO IPOBEPKE THUIIOTE3, OOBsICHEHHE HabmogaemMoro siBiaeHus. OnucaHue
($u3NYECKUX SIBICHUHN C IOMOIIBIO MOJEIIEH.

Jemoncmpayuu.

1. MexaHn4ueckue, TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. ®Ousnueckue TpruOOPHI U MPOLEIypa MPSIMbIX U3MEPEHUN aHATOTOBBIM U LIU(PPOBBIM

IpUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpezeneHue LEHbI IEJICHUS Kbl U3MEPUTENIBHOTO pUOopa.
N3mepenne paccTosaHui.
N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO TeEJA.
Onpenenenne pa3MepoB MajbIX TeJ.
N3mepenne temmepaTypbl IPU MOMOIIM KUIAKOCTHOIO TEPMOMETpAa M JATYUKA
TEMIIEPATYPHI.

AW

6. IlpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3bl: AANBHOCTH IMOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIIe BHICOTA MTyCKa.

Paszpnea 2. [lepBoHayajibHbIe CBEACHUS O CTPOCHUH BELECTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, WX pa3Mmepbl. ONbITHI, JOKa3bIBAKOLINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBm>keHue 4actull BemiecTBa. CBsI3b CKOPOCTH ABUKEHHSI YACTHI[ C TEMIIEPATypPOM.
BbpoynoBckoe nBmwxkenue, muddysus. BzauMmoaelicTBue 4YacTHIl BEIIECTBA: NMPUTSKEHUE U
OTTaJIKUBAHUE.

ArperatHple COCTOSIHMSI BEILIECTBA: CTPOEHUE Ta30B, KUIKOCTEM H TBEPIBIX
(kpucTaymyeckux) Ten. B3anMocBsI3b MEXy CBOMCTBaMU BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M HUX aTOMHO-MOJIEKYJISIpHBIM cTpoeHneM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHUH BOJIBI.

Jemoncmpayuu.

1. HaGmroneHue OpOyHOBCKOTO JABUKEHUS.

2. HaGmonenue nuddysun.

3. HaGmionenue siBiaeHU#, OOBSICHSIOMIUXCS TPUTSHKCHUEM WM OTTaJIKWBAHHEM

YaCTHI] BEIIECTBA.



Jlabopamopnwie pabomuel u onvimol.

1. Onenka quaMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (GoTorpadmii).

2. OnbIThI 10 HAOJIIOICHUIO TEMJIOBOTO PACIIUPEHHUS a30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHIJI MOJIEKYJISIPHOTO IPUTSHKEHUSL.

Pa3nen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.

Mexannueckoe JBHXeHUE. PaBHOMEpHOEe U HepaBHOMEpHOE JBHkKeHUE. CKOpOCTb.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JBUKEHHUH. Pacy€T myTu U BpeMEHHU JIBUKEHUS.

SBneHne wHepUMU. 3aKOH MHEpLUHU. B3auMoaelcTBUE TeNn Kak NMPUYMHA U3MEHEHUS
CKOpPOCTH IBHWKEHMS Ted. Macca kak Mepa uHepTHOCTH Tena. [InotHocth BemectBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BELIECTRA.

Cuwia kak xapakTepucThka B3aumopeiicTBus Ten. Cuna ynpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOINIBI0 JUHAMOMETpA. SIBJIeHUE TATOTEHUS M cuia Tsokectr. Cuna
TSDKECTH Ha Apyrux mianerax. Bec Ttena. HeBecomocTs. CloKeHHE CHUII, HAPABJICHHBIX 10
onHoi mpsmoi. PaBHopeicTByromas cui. Cuna TpeHus. TpeHue CKOJbKEHHS U TPEHHUE
okos. TpeHue B IpUpPOJIe U TEXHUKE.

Jemoncmpayuu.

HaOnronenne MexaHn4eCcKoro ABMKEHHUS Tea.

N3MepeHne cKkOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.

Hab6nronenue siBneHust HHEPIUU.

Hab6nronenue n3aMeHeHusi CKOPOCTH TPU B3aUMOEHCTBUU Te.

CpaBHeHHE Macc 10 B3aMMOJICVCTBUIO TE.

CiioxeHne Cuil, HalpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHrue CKOPOCTH PaBHOMEPHOTO ABMIKEHMS (IlIapuKa B >KUJIKOCTH, MOJIEIU
ANEKTPUUECKOTO aBTOMOOMIIS M TaK Jiajiee).

2. Ompenenenne cpeHEN CKOPOCTHU CKOJIBKEHUS OpycKa WM MapuKa M0 HAKJIOHHOU
IIJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPOIO Tea.

oukwnNRE

4. OmnbIThI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTh paCTKEeHUs (aedopMaliin) npy>KUHbI OT
MIPUIIOKEHHOUN CHUIIBL.

5. OnbITel, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIBI TPEHMS CKOJIBKEHHS OT BECa Teja
Y XapaKTepa CONPUKACAOIIUXCS TOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMIAKOCTEN M ra30B.

Hasnenne. CnocoObl yYMEHbBIIEHHMS M YBeJIWYeHUs JaBieHus. JlaBieHuwe rasa.
3aBUCUMOCTh JaBJ€HHUS Ta3a OoT o0béMma, Temmneparyphl. [lepenada naBiieHus TBEPIBIMU
TeJaMHU, )KUJIKOCTSIMHU U razamu. 3akoH I[lackais. [ITHeBMaTHueckne MalmmHbl. 3aBUCUMOCTh
JaBJICHUS XKUAKOCTU OT ri1younsl. ['mapocratnyeckuit mapagokc. CooOmaroniecs cocysl.
['mapaBanyeckre MEXaHU3MBI.

AtMmocdepa 3emun u atmocepHoe aasienue. [I[puyuHbl CylnIeCTBOBaHUS BO3AYLIHOM
o6omouku 3emnu. Onbit Toppuyemu. M3mepenne atMocepHOro aaBieHUs. 3aBUCUMOCTD
aTMoc(epHOro MJaBJIeHUS OT BBICOTHI HajJ ypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EPHOTO JTaBJICHUS.



JleyicTBUE KUAKOCTH M ra3a Ha IOIPYKEHHOE B HHUX Telo. BrlTankuparomas

(apxume

noBa) cuia. 3akoH Apxumena. [lnaBanue ten. BozayxomiaBanue.

Jlemoncmpayuu.

o UvkwWwNE

3aBUCHUMOCTbH JABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaya naBneHus KUAKOCTBIO U Ta30M.

Coobmraroiuecs: CoCy/bl.

I'mppaBnuaecknii mpecc.

[IposiBeHMe HeMCTBUS aTMOC(EPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONICH CHIIBI OT O0BbEMA MOTPYKEHHOW YacTU Teia U
MJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

VYcaoBue muaBaHMs TeN: IUIABAHME WM TOTPYKEHUE TeNl B 3aBHCHUMOCTH OT
COOTHOIIEHMSI TNIOTHOCTEH TeJa U )KUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1.

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJE OT 0ObEMA MOrpYyXEHHOH B
KUJKOCTh YaCTH TeJIa.

OnpeneneHre BBITAIKUBAIOLIEH CHIIBI, JACHCTBYIOLIEH Ha TeEJO, NMOTPYKEHHOE B
KUIKOCTb.

[IpoBepka HE3aBHCHMMOCTH BBITAJKHUBAIOIIEH CHJIBI, JCUCTBYIOIIEW HA TEIO B
XKHUJIKOCTH, OT MacChl Tena.

OneITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTD BBITAIKUBAOIIECH CUJIBI, JEHCTBYIOLIEH
Ha TEJNO B JKUIKOCTH, OT 00bEMa MOTPYXKEHHOW B KUAKOCTh YacTH Tejda U OT
IIJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYMPOBAaHHE JIOAKU U OIpENEICHUE €&
IPYy30II0ABEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHEPruUs.
Mexanudeckas pabota. MOIHOCTb.

IIp
peIyara.

OCTble MEXaHU3MBI: pbluar, OJOK, HaKJIOHHas IJIOocKocTh. [IpaBuio paBHOBecHs
[IpumeHeHne mpaBwiIa paBHOBECUS pblyara K OJOKY. «30JI0TOE IPaBUIIO»

Mexanuku. KITJI mpoctsix Mmexanu3mMoB. IIpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.
Mexanuueckass sHeprus. Knnerndeckas u noteHuuanbHas sHeprud. [IpeBparieHne

OJIHOTO BMJIa MEXaHUYECKOI SJHEPTUU B APYTOW. 3aKOH COXPAHEHHUS SJHEPTUU B MEXAHUKE.
Hemoncmpavuu.

1.

[IprMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1.

2.

3.

4.
8 KUIA

Omnpenenenue pabOThl CUJIBI TPEHHUsS] TPU PABHOMEPHOM JIBIXKEHUH Tella II0
TOPU30HTAIBHOM ITOBEPXHOCTH.

Hccenenosanue ycioBuil paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHOW ITIOCKOCTH.

N3ydenue 3akoHa COXpaHEHHS] MEXaHWUYECKOU SHEPTHUH.
CC



Pa3nea 6. TenioBLIe ABJIEHUS.

OCHOBHbBIE TOJIOKEHHUSI MOJICKYJISIPHO--KUHETUYECKON TEOpUM CTPOCHUSI BEIIECTBA.
Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE OCHOBHBIC TMOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.

Mopaenun  TBEpHOro, JKHAKOTO M Ta3000pa3HOTO0  COCTOSIHUM  BEIECTBA.
Kpucrannmuueckue u amopdHubie Tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTCH M TBEPIBIX
T€I HA OCHOBE TIOJIOXKEHUH MOJIEKYJISIPHO--KUHETUYECKON Teopun. (CmadyuBaHUE U
KaIlTWUISAPHBIC SIBJIICHUS. TEIIOBOE pACIIMPEHUE U CHKATHE.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBHM)KEHHUSI YaCTHII.
Buayrpennsiss sHeprus. CrnocoObl M3MEHEHHsS BHYTPEHHEW DSHEpPruu: TeIvlonepenadya Hu
coBepieHrue padboTel. Buapl Temionepeaadn: TeIIOMPOBOHOCTh, KOHBEKITUS, H3TyUCHHUE.

KonnuecTBo TemnoThl. YenbHas TEIIOEMKOCTh BEISCTBA. TemIo00MeH U TEIIOBOE
paBHOBecue. YpaBHeHUE  TemyioBoro  OamaHca. IlnmaBmeHne W OTBepIeBaHUE
KPUCTAUIMYECKUX BEIIECTB. YJeibHas Teruiota 1uiaBiaeHus. I[lapooOpa3oBanune wu
koHjaeHcarus. Mcnapenue. Kunenue. YaenpHas TemioTra mapooOpa3oBaHHs. 3aBHCUMOCTH
TeMIepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JIaBJICHHUS.

BnaxHocTts BO3myXa.

DHeprus TOINIMBA. Y IeJIbHAs TEIIOTa CTOPAHMUSL.

[Tpunnmner pabotel TermoBbix aBurareneit KIIJ[ temmoBoro asurartens. TermioBbie
JIBUTATEJIN Y 3alUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpAaHEHUS U MIPEBPAIICHUS SHEPTUMU B TEIJIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HaGmroneHue OpOyHOBCKOTO JBUKEHUS.

2. HaGmonenue nuddysun.

3. HaOmonenue siBeHU cMauydBaHUs U KaUJUISIPHBIX SBJICHUI.

4. HaGmroJieHne TerioBOro pacuiupeHus Tel.

5. 3MmeHeHnue JaBiieHUs] ra3a NpU HM3MEHEHUHM OObEMa UM HarpeBaHUU WJIU
OXJIAKICHHUH.

6. IlpaBuia usmepeHus: TeMneparypsl.

7. Bunpl Tenonepenaym.

8. OxJtaxkJIeHHe TP COBEPIICHUHN PaOOTHI.

. HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CUJIAMH.
10.CpaBHEHHE TEIIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
11.HaOnronenne KUIEeHUs.
12.HabmoieHre MOCTOSTHCTBA TEMIIEPATYPhI MPU TUIABICHHH.
13.Moaenu TEeIJIOBBIX ABUTATEIICH.
Jlabopamopnwie pabomuel u onvimol.
1. OnbIThI 110 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSHKEHUS.
2. OnbITHI 110 BBIPAIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM MJIU caxapa.



3. OmpITel IO HAOJIOMCHHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH W TBEPIBIX
TeJL.

4. OnpenesneHue JaBJICHUS BO3yXa B OalJIOHE HITIPUIIA.

5. OnbITB, JEMOHCTPUPYIOIIME 3aBUCUMOCTBH JIaBJICHHS BO3JyXa OT €ro o0béMa M
HarpeBaHus WIM OXJIAXKICHUS.

6. [IpoBepka THUIIOTE3bl JUHEHHON 3aBUCHMOCTH [JIMHBI CTOJIOMKA KUIAKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

7. HaGmonenne n3MeHeHHs] BHYTPEHHEW SHEPTUU Tejla B pe3yJIbTaTe TeIuIonepeaadn u
PabOThI BHEITHUX CHII.

8. HccnenoBanue sBjiCHUSA TEIUIOOOMEHA IPU CMENIMBAHUU XOJOAHOM M ropsdeit
BO/IBI.

9. OmpeneneHue KONMMYECTBA TEIUIOTHI, IMOJYYCHHOTO BOJOW MPHU TEIUIOOOMEHE C
HArpeThiM METAIINYECKAM LIUJIUHIPOM.

10.OnpeneneHne yieIbHON TEINIOEMKOCTH BEUIECTBA.

11.MccnenoBanue npouecca ucrapeHus.

12.0OnpeneneHre OTHOCUTENBbHOM BIIaXKHOCTU BO3AYXa.

13.0OmnpeneneHre yAeabHON TEMIOTHI IIJIABJICHUS JIbJIA.

Pa3zges 7. JaekTpudecKkue 1 MArHUTHbIE SIBJICHHS.

DunekTpu3zanus Tei. JIBa pojia 3IEeKTpUYECKUX 3apsAnoB. BzauMoieicTBre 3apsyKEeHHBIX
ten. 3akoH KynmoHna (3aBUCHMOCTH CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TeNl OT BEIUYUHBI
3apsA/I0B U PACCTOSIHUSA MEXKTy TEJIaMu).

OnekTpuueckoe  noJjie.  Hampsixk€HHOCTh — anekTpuyeckoro  mons.  [IpuHiun
CYHEPHO3ULINU IIEKTPUUECKUX TOJIEH (Ha Ka4eCTBEHHOM YpPOBHE).

Hocurenn snektpudeckux 3apsnoB. DJIEMEHTAPHBIN dJeKTpudeckui 3apsa. CtpoeHue
aroMa. [IpoBOAHUKY 1 TUAJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIIOBHS CYIIECTBOBAHUS SJIEKTPHUUYECKOTO TOKAa. MCTOUYHMKH
MOCTOSTHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOTO TOKA (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIIEKTPUYECKHUM TOK B )KUIKOCTSIX U ra3zax.

Onektpuueckas nenb. Cuia TOKa. OJIEKTpUYECKOe HampsbkeHne. COnpOTHBICHUE
MPOBOAHUKA. YJIEIbHOE COINPOTUBJIEHHE BellecTBa. 3akoH Owma g ydyacTka Lenu.
ITocnenoBaTenbHOE U apaUIEIbHOE COEIUHEHNE IPOBOJHUKOB.

Pabora m MOIIHOCTB AIEKTpUUYECKOro TOKa. 3akoH J[xoyns—JIeHma. DiekTpudeckue
LIETH U IOTPEOUTENH IEKTPUUECKOM Hepruu B ObITy. KopoTkoe 3aMbIkaHuE.

[ToctostHHble MarHuThl. B3anmoaencTBUE NMOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJIE.
MarauTtHoe 1ojie 3eMJIM U €ro 3HauYeHue IS )KU3HU Ha 3emiie. OnbIT OpcTeaa. MarHuTHoe
MOJIE BJIEKTPUYECKOTrOo TOKa. IIpruMEeHeHue »IEKTPOMAarHuToB B TEXHHKE. JlelcTBue
MAarHUTHOTO TIOJII HA MPOBOJAHUK C TOKOM. OJIEKTPOABHUIATENb IOCTOSHHOIO TOKAa.
Hcnonb3oBaHue 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel  @apanes. SBieHue 3JIEKTpOMArHUTHOM uWHAyKIuU. [IpaBumo Jlenna.
Onexrporenepatop. CrocoObl MOMYYEHUS! AIEKTPUYECKON HEPTUU. DJIEKTPOCTAHIIMHM Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Jemoncmpayuu.



DJNeKTpU3alus Tel.

JIBa pojia 3NIEKTPUUYECKUX 3apSA0B U B3AUMOJEHUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEMCTBUE IJIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] UHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

[IpoBOOHUKY U AUDIIEKTPUKH.

MoennpoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.

HcTouHMKM OCTOSIHHOTO TOKA.

WO NOOLEWNPRE

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

10.DJIEKTPUYECKHI TOK B AKHUJKOCTH.

11.1"a30BBIM pa3ps.

12.M3MmepeHne CUilbl TOKa aMIIEpMETPOM.

13.M3MmepeHne 3JIEKTPUUECKOr0 HAPSKEHUST BOJIBTMETPOM.

14.Peocrat 1 MarasuH COIIPOTUBIICHUMN.

15.B3anMoieicTBrEe MOCTOIHHBIX MAarHUTOB.

16.MonennpoBaHUE HEBO3MOKHOCTH PA3/ICIICHUS MTOJFOCOB MarHuTa.
17.MonenupoBaHHE MAarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

18.OmmbIT Dpcrena.

19.MarHuTHOE€ MoJje TOKa. DJICKTPOMAarHur.

20./leficTBME MAarHUTHOIO TOJISI HA IPOBOJIHUK C TOKOM.

21.D1eKTpoABUTaTEN ITOCTOSTHHOTO TOKA.

22.VccnenoBaHue SIBIICHUS 3JIEKTPOMArHUTHOW UHIYKIIUU.

23.0mnbiTEl Dapajes.

24.3aBUCUMOCTD HAIIPABJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUM €r0 BO3HUKHOBEHHS.
25.27eKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

OnbITHl 10 HAOTIOIEHUIO DTICKTPU3AIMH T MHAYKIIMEH U MPU COMPUKOCHOBEHHH.
HccnenoBanue nercTBUS JIEKTPUUECKOTO OISl HA POBOJAHUKU U JUAJICKTPUKH.
CoOopka u npoBepka pabOThI ANEKTPUUECKON 1IETH MOCTOSIHHOTO TOKaA.
N3mepenune u peryampoBaHue CUIIbI TOKA.

N3mepenune u peryampoBaHUE HAMPSIAKEHHUS.

oOuvkwnNRE

HccnegoBanne 3aBUCUMOCTH  CHJIBI  TOKA, HIYIIETO Yepe3 pe3ucTop, OT

CONPOTHUBIICHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTOPE.

7. OnObITl, JIEMOHCTPHUPYIOIIHE 3aBUCHMOCTh 3JEKTPUUYECKOTO  COMPOTHBIICHUS
MIPOBOAHUKA OT €r0 JJIMHBI, TUIOIIAIN ONEPEYHOTO CEUYEHUS U MaTepuaa.

8. TlpoBepka mpaBuiia CIOKEHUS HANPSXKEHUW MPHU TMOCIEN0BATEILHOM COEIUHEHUU
IBYX PE3UCTOPOB.

9. IlpoBepka nmpaBuia AJsi CUJIbl TOKA MIPU NapajiyIeIbHOM COEAMHEHUH PE3UCTOPOB.

10.Omnpenenenue padoOThI 3JIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

11.0npeneneHre MOIHOCTH JIEKTPUYECKOr0 TOKA, BBIACIISIEMON HA PE3UCTOPE.



12.HMccnenoBanye 3aBUCUMOCTM CHJIBI  TOKA, MAYLIETO Yepe3 JAaMIIOYKy, OT
HaIpsKEHUS Ha HEW.

13.0Onpenenenne KIIJI narpesarens.

14.VccnenoBaHE MarHUTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.

15./3yyeHne MarHUTHOTO TOJII TOCTOSIHHBIX MAarHUTOB MpPU HX OOBEIUHEHUH WU
pa3iciiCHUN.

16.MccnenoBanne NEUCTBUS SJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17.00bIThI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHUJIbI B3aUMOJICHCTBHUS KaTYIIKU C
TOKOM Y MarHuTa OT CHJIbI TOKAa M HaIPABJICHHS TOKA B KaTYIIKE.

18.M3yueHue neiCTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

19.KoHcTpyrpoBaHue U U3y4eHHUE PaOdO0ThI JIEKTPOABUTATEIIS.

20.13mepenne KII/I anekTpoaBuraTesibHOM yCTaHOBKH.

21.00BITHI IO UCCIACAOBAHUIO SBJICHUS JIEKTPOMATHUTHOW WMHIYKIIMH: UCCIICIOBAHUE

M3MEHEHHMM 3HAaYCHMS U HAIIPABJICHUSI MHAYKIMOHHOTO TOKA.
9 KUIIACC

Pa3znes 8. Mexanuyeckue siBJIeHUs.

Mexanuueckoe 1BrxeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOIO JBWXKEHHs. PaBHOMepHOE NpAMOJIMHENHOE IBW)XKeHUE. HepaBHOMepHOE
IpSAMOJIMHEWHOE ABMKEeHUE. CpenHsss 1 MTHOBEHHAsl CKOPOCTh TeJla IPM HEPABHOMEPHOM
JBHKCHUH.

VYckopenue. PaBHOyCKOpeHHOE MpsMOJIMHENHOE BHKeHHe. CBOOOJHOE NaJeHHE.
OmnbiTel ['anunes.

PaBHOMepHOE ABMXKEHUE 110 OKpYXHOCTH. [leprnon u yactora obpamenus. Jluneinas u
YTJIOBAsi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

Ilepssiii 3ak0oH HproToHa. Bropoii 3akoH Hetotona. Tpetuit 3akon Hetotona. IIpuHnun
CYyHEPIO3ULINU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHS! CKOJIbXKEHHUSI, CHUJIa TPEHUS
IIOKOs, IpYTU€ BUABI TPEHHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHUE CBOOOJHOTO MaJeHHS.
JBmwxenne mianetr BOKpyr Comuma. IlepBas kocMmueckast ckopocTtb. HeBecomocTs u
[IEpErpy3KH.

PaBHOBecne MatepuaibHOM TOYKHU. AOGCOMIOTHO TBEpAOE Teno. PaBHOBecre TBEPIOTO
TeJIa C 3aKPEINIEHHON OChIO BpalleHuss. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynece Tena. M3menenne nmnyinbca. UMmyibe cuiibl. 3aKOH COXpPaHEHUs UMITYJIbCA.
PeakTuBHOEC IBHIKECHHE.

Mexannueckasi pabota 1 MOIIHOCTh. PaboTta cui TskecTd, ynpyroctu, TpeHus. CBsi3b
sHepruu u padotsl. [loTeHIManpHas dHeprus Tena, NOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[loreHunanbHass odHepruss cxarod npyxuHbl. Kunernueckas oHeprusa. Teopema o
KMHETUYECKOW HEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPIUH.

Jemoncmpayuu.

1. HaOmrogeHune MexaHMYECKOT O ABMXKEHHUS TeJla OTHOCUTENIBHO Pa3HbIX TE OTCUETA.



o vk w

7.
8.
9.

CpaBHeHHE IyTEH U TPAEKTOPHM JBUKEHUS OJHOIO U TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJ OTCUYETA.

N3MepeHne ckopoCTH U YCKOPEHUS TPSIMOJTMHENHOTO JIBUKEHUSI.

Hccnenoanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue aBu>XeHUS Tela Mo OKPYKHOCTH.

HaGnronenue MexaHWYECKUX SBJICHHM, NPOUCXOJAIIMX B CHCTEME OTcuéra
«Tenexka» npu €€ paBHOMEPHOM H YCKOPEHHOM JBHKEHHUHW OTHOCHUTEIBHO
KaOHuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS Tejla OT MacChl TeJla U ACHCTBYIOLIEH HAa HETO CUIIBI.
HaGnronenue paBeHcTBa CUIT PU B3aUMOJICHCTBUH TEIT.

N3MeHeHnne Beca Teia Mpu yCKOPEHHOM JBUKECHUH.

10.Ilepenaya umitysbca Mpy B3aUMOJICUCTBUU TEJL.

11.ITpeoOpa3oBaHusl SHEPTUU NIPU B3AUMOJICHCTBHH TEJI.

12.CoxpaHeHne UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJACHCTBHH.

13.CoxpaHeHue UMITyJIbca MpU a0COJIOTHO YIPYTOM B3aUMOJICHCTBUU.

14 HaOmnroieHre peakTUBHOTO JBUKEHHUS.
15.CoxpaHeHne MEXaHUYECKON SHEPTUH IIPU CBOOOTHOM I1aJICHHH.
16.CoxpaHeHHE MEXaHMYECKOW DSHEPruM TMpH JIBHXKCHUU Tela TNOoJA JIEMCTBUEM

PYKUHBI.

Jlabopamopnwie pabomel u onvimol.

1.

0o

KoncTpyupoBanue Tpakta Jyisi pa3roHa U JallbHEUIIIEr0 paBHOMEPHOTO JIBMXKEHUS
IapuKa WA TEJIECKKH.

Omnpenenenue cpeqHed CKOPOCTU CKOJIbKEHUS OpyCKa WM JBMIKEHUS IIapuKa o
HAaKJIOHHOM IIOCKOCTH.

OnpeneneHre yCKOpeHHUsl Tejda NPU PaBHOYCKOPEHHOM JBHXKEHHHM MO HAKIOHHOMN
MIJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IMYTU OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIU TMPU PABHOYCKOPEHHOM JABMKEHUU 0€3 HadaIbHOU
CKOPOCTH IYyTH OTHOCATCS KaK ps HEYETHBIX YHCEN, TO COOTBETCTBYIOLIWE
MIPOMEXYTKU BPEMEHU OJIMHAKOBBHI.

UccnenoBanne 3aBUCUMOCTH CUJIbI TPEHHUS CKOJBXEHUS OT CHJIbI HOPMAJIbHOTO
JaBJICHUSI.

Omnpenenenre kodduieHTa TPEHNUS CKOTBKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenre pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Tela TI0
TOPU30HTAIBHOM ITOBEPXHOCTH.

10.0Omnpenenenue pabOThl CUJIBI YIPYTrOCTH MPHU MOABEME Ipy3a C HCIOIb30BAaHUEM

HEIOABMKHOI'O U MOABMKHOTO OJIOKOB.

11.M3yuyeHne 3aKk0Ha COXpPAHEHUS SHEPTUM.
Pa3zngen 9. MexannuecKkue K0J1e0AaHUA ¥ BOJIHBI.



KonebarenbHoe nemwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHMI: MEepHOJ, 4acToTa,
aMIuIATyza. MareMatndeckuid W NPYKUHHBIM MasTHUKHU. lIpeBpamienue sHepruu npu
KOJIE0ATEIbHOM JIBHKEHUU.

3aryxaromue KkoneOaHus. BpiHyxkaeHHble koneOanus. Pe3zonanc. Mexanuueckue
BOJIHBI. CBOMCTBAa MEXaHWYECKHUX BOJIH. [Ipo0sibHBIE U MONIEpeYHbIE BOJIHBI. J{JTMHA BOJIHBI
U CKOpPOCTh €€ pacrpocTpaHeHus. MeXaHU4eCKHe BOJIHBI B TBEPAOM TeJle, CEUCMUYECKHE
BOJIHBI.

3ByK. ' poMKOCTb 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. IHPpa3Byk U yIbTpa3BYK.

Jlemoncmpayuu.

Habmonenue xonebanuii Te Moa JeHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

=

HaGnronenue BeIHYKIEHHBIX KOJICOAHMI 1 pe30HaHCca.

PacnipocTpanenue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).

HaG6nroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue 4acTOThI U MIEPHOJIa KOJIeOaHUM MaTEMaTUUYE€CKOTO MasiTHUKA.

2. OmnpenesieHUE YacTOTHI U NIepuoaa KojaebaHui Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEpHOIa KOJIEOAHUI MOABEIIEHHOIO K HUTU Ipy3a OT
JUTUHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH TIepHojia KoiaeOaHuii Mpy>KMHHOTO MasiTHUKA OT MAacChI
rpysa.

5. TlpoBepka HE3aBUCUMOCTH Tepuoa KOJeOaHUI rpy3a, MOABEIHIEHHOIO K HUTH, OT
Macchl Ipy3a.

6. ONBITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh MEpHoJa KoJeOaHUW NPYKUHHOTO

AW

MasgTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

7. 3MepeHue yCKOpeHHst CBOOOHOTO MaeHHUS.

Pa3znes 10. Di1eKTPOMArHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHUuTHOE MoJje. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 31€KTPOMArHUTHBIX
BosH. [llkana »JMeKTpOMAarHUTHBIX BOJIH. MCMoJib30BaHHME SJIEKTPOMArHUTHBIX BOJIH ISt
COTOBOM CBSI3HU.

DneKTpoMarHuTHas mpupoja ceeta. CkopocTh cBeTa. BoIHOBBIE CBOWCTBA CBETA.

Hemoncmpavuu.

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomuel u onvimol.

1. W3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIbIO MOOMJILHOTO TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBasa mogmenb cBera. Mcrounuku ceera. [IpsMosiMHEiHOE pacipOCTpAaHEHUE CBETA.
3atmenus Connua u JIynsl. Otpaxenune ceta. [1nockoe 3epkano. 3aKOH OTpa)kKEHUs CBETA.

[Ipenomnenue cera. 3akoH mpenomiieHHs cBeTa. [loHOE BHYTpEHHEE OTpakKeHue
cBerta. Mcnosib30BaHKHE NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONITUYECKUX CBETOBOJIAX.



Jlmaza. Xopx myuedt B ymn3e. OnTudeckas cuctema (oroammapara, MHKPOCKOMA H
Teleckona. ['ma3 kak onrudeckas cucremMa. biim3opykocTs 1 JaabHO30PKOCTb.

Paznoxenue Oenoro ceera B crekTtp. OnbiTel HetoToHa. CrojkeHHE CIEKTpalibHBIX
uBeToB. J(ucnepcus ceera.

JHemoncmpayuu.

WO NOOLREWNPRE

[IpssMonMHEHOE pacIpOCTPAaHEHHUE CBETA.

OTtpakeHue cBeTa.

[TosryueHnue n300paxeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomiienue caera.

OnTuyecknuii CBETOBOJ.

Xon nydyei B coOuparolei JImH3e.

XO0JI ayder B pacCCEUBAIOLIEHN JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10.Mogens rinaza.

11.Pa3noxxeHue 6eoro cBeTa B CEKTP.

12.TTonydenue O6em0ro cBeTa MpU CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

No vk

HccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHHs CBETOBOTO JIyda OT yrIila MaJcHHUS.
W3ydenune xapaKTepUCTUK U300paKEHU IIPEIMETA B INIOCKOM 3€pKalle.
HccnenoBanue 3aBUCUMOCTH YIJIa IPEJIOMIICHUSI CBETOBOIO JIy4ya OT yrja MaJcHHs
Ha IPAHUILIC «BO3AYX—CTEKIION.

[Tonmy4yenue n300pakeHUI ¢ TOMOIIBI0 COOMPAIOIIEH JIMH3HI.

Onpenenenue GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOLIEH JIUH3bI.
OmnBITHI IO PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OneITEl IO BOCHPHATHIO LIBETA MPEIMETOB IPHU MX HAOJIIOJEHUU UYEPE3 LIBETOBBIE
(UIBTPBHL.

Paznen 12. KBaHTOBBIE SIBJICHUS.

OmneiTel Pezepdopna u utanerapuas mojens aroma. Moaens aroma bopa. Ucnyckanue
U norjouieHrue ceera atomoM. KBanTel. JInHeWyaTsie CIEKTPBHI.

PannoaktuBHOCTh. Anb(da-, 6eTa- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnas monens aromHoro siapa. M3orombl. PagmoaktuBHbIE npeBpaiieHus. llepuon
MOJIypacIiajia aTOMHBIX SAEDP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsAJIOBOIO WU MAacCOBOTO YHWCEN. JHEprus
CBSI3U aTOMHBIX siaep. CBsi3b Macchl M dSHepruu. Peakuuu cuHTEe3a W JCICHUS SAEP.
Uctounuku sneprun ConHUA U 3BE3I.

SnepHas sHepreTuka. JledcTBrs paAuOaKTUBHBIX U31yYEHUN HA )KUBbIE OPraHU3MBI.

Jemoncmpayuu.

1.
2.
3.

CrexTpbl U3Ty4eHUS U MOTJIOIIEHUS.
CnexTpsl pa3IMvyHbIX Ta30B.
CnekTp Bogopoa.



4. HaGmoneHue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3HPYIOUIUX U3ITYyYEHUH.

6. Perucrpanus uzimydeHus IpUPOIHBIX MUHEPAJIOB U IIPOLYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HaOnroneHue CIUIOUIHBIX U JMHENUYATBIX CIIEKTPOB U3ITyUEHMUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHME 3HEPTMM YaCTUIBl MO0 TOPMO3HOMY HyTH (IO

dororpadusim).

3. U3mepenue paguoakTUBHOIO (hoHa.

IHoBTOpPHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBHO--00001IAIOIUIT  MOIYJb MpEIHA3HAYeH JIs CUCTeMaTU3aluu U
00O0OILIEHUST TPEIMETHOTO COAECPKAHUS U ONbITAa JESATEIBHOCTH, NMPUOOPETEHHOIO IpH
M3YYEeHHUU BCETro Kypca (PU3UKH, a TaKkKe JUIsl MOATOTOBKA K OCHOBHOMY TOCYAapCTBEHHOMY
’K3aMeHy Mo (HU3HKe 17151 00yUaroUIXcs, BEIOPABIINX ATOT YUEOHBII MpeaMeET.

IIpy wW3yyeHHWHM [JAaHHOTO MOXYJSI PEAIM3YIOTCS M CUCTEMATU3UPYIOTCS BHIBI
JESITeIbBHOCTH, Ha OCHOBE KOTOpPBIX OOECIEeUMBaeTCs JOCTHKEHUE MPEIMETHBIX U
MeETaIpeAMETHBIX IUTAHUPYEMBIX pe3ynbTaTOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAY4YHasd I'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBAHMS SIBICHHIM
MPUPOALl U TEXHHUKHU, OBJIAJICHUE YMEHHUSIMHU OOBACHATH (DU3UUECKUE SBICHUS, MPUMEHSSA
IIOJIyY€HHBIE 3HaHUS, PEeIIATh 33J1a4M, B TOM YUCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATIBHO AEATEIBHOCTHBIN XapaKTep JAaHHOIO pPAa3zesia peaju3yercs 3a CYET
TOT0, 4YTO OOYHYAIOIINECS BBINOJIHAIOT 33JaHMs], B KOTOPBIX UM IIpeaiaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHWW PACHO3HABaTh M HAYYHO OOBIACHATH (PU3NYECKHE
SABJICHUS B OKPYKAIOIIEN IPUPOJIE U ITOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/bl UCCIENOBaHUS (PU3MUECKUX SIBICHUM, B TOM YHUCIE
IUTS IPOBEPKHU TMIIOTE3 U MOJTYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHSATH HAyYHbIE OCHOBBI HanOOJE€ BAKHBIX JOCTUKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HaIrpuMmep, MPAKTUYECKOTO HKCIOJIb30BaHUS PA3IMYHBIX UCTOYHUKOB DHEPrUU HAa OCHOBE
3aKOHA MPEBPAILEHUS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPIUHU.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

N3ydyenne ¢Gu3MK Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI HAMpPaBICHO Ha

JOCTH)KEHUE  JIMYHOCTHBIX, METANpeIMETHbIX M  MPEIMETHBIX  00pa3oBaTEIbHBIX
pE3yNbTaTOB.

B pesynbrare u3yueHus (PU3MKH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Y

oOyuarotierocs OyayT cpopMUpOBaHbI CICIYIONINE TMYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

— TMNpOSABJICHUE HHTEpPECA K HCTOPUUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
bu3nUecKoil HayKH;

— [IEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSM POCCUNCKUX YUEHBIX --(DU3UKOB;

2) rpaxaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K AaKTUBHOMY Y4YacTHIO B OOCYXXJIEHHWU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JTOCTHXKCHHUN (PU3UKY;
— OCO3HAHUE BaXKHOCTU MOPAJIbHO--3TUYECKUX MTPUHLIUIOB B AEATEIbHOCTH YUEHOTO;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

— BOCIPHUATHE DCTETUYECKUX KadecTB (u3nyeckod Hayku: €€ TapMOHHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

— OCO3HAHHUE IIEHHOCTH (PU3NYECKON HAyKH KaK MOIIIHOTO MHCTPYMEHTA IMO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTH, BAXKHEUILIEH COCTABIISIIONIEH KYJIbTYPHI;

— pa3BUTHE HAay4yHOM JIIOOO3HATENLHOCTH, UWHTEpeca K  HUCCIEA0BATEIbCKOM
JeATEIIbHOCTH;

5) popMupoOBaAHUSA KYJIbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOIO 0JIArOMOJIyYHS:

— OCO3HAHHWE IIEHHOCTU 0e30MacHOro 00pasa >KM3HU B COBPEMEHHOM TE€XHOJIOTHYECKOM
MHUpE, BaXKHOCTH TMpaBUJ OE€30MacHOTO TMOBEIECHUS Ha TpaHCIOpTe, Ha JOporax, ¢
AIIEKTPUUYECKUM U TETNIOBBIM 000PY0BAaHUEM B JJOMAIIIHUX YCIOBUSX;

— c(OpMUPOBAHHOCTh HABBIKA PEQIICKCUU, MPU3HAHHUE CBOETO IpaBa Ha OIMUOKY H
TaKOTO0 € IpaBa y APyroro 4ejioBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— AKTUBHO€ Yy4YacTH€ B pEUIeHWH TMPaKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeILHON OpraHu3aluy, TOopoja, Kpas) TEXHOJOTHYECKOW U  COIMaIbHOM
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCe U (PU3NYECKUX 3HAHUM;

— WHTEPEC K MPaKTUUECKOMY M3Y4YeHUI0 Mpodeccuit, CBSI3aHHBIX C (DU3UKOM;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUS:

— OpHUCHTAllUS Ha TpUMEHEHUEe (U3MUECKUX 3HAHWKM U1 pelieHus 3a1ad B 00JacTH
OKpY’Karolen cpe/ibl, IJIaHUPOBAHUSI TTOCTYIKOB U OIEHKU UX BO3MOXKHBIX TOCJIEICTBUIN
JUISL OKPY’KAIOILIEN CPEbI;

— OCO3HAHME TJI00ATHLHOTO XapaKTepa HKOJOTUUECKUX MPOOIeM U MyTeH UX PEIICHHUS;



e 8)azanTanuy K U3MEHAIOIUMCH YCJIOBUAM COUMAIBLHON M IPUPOAHON Cpelbl:

e — QOTPEOHOCTh BO B3aUMOAECMCTBMM MpHU BBINOJHEHUM MCCIENOBAaHUN U IPOEKTOB
(u3nYECKOIl HAaIIPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JAPYTUX;

® — [OBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MIPAKTUUECKYIO IEATEIbHOCTD;

e — NMOTpeOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHHM, B TOM 4ucie (GOpMYJIUPOBATH HJIEH,
HOHSTHUS, TUIIOTE3bl 0 PUINUECKUX OOBEKTAX U SBIICHUSAX;

® — 0co3HaHue e(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

® — [UIAHUPOBAHUE CBOETO PA3BUTHA B IPUOOPETEHUHU HOBBIX (PU3NUECKUX 3HAHUMH;

® — CTpEMJICHHE AaHAJIU3UPOBATh W BBIABISTH B3aUMOCBA3M MPUPOJIbI, OOLIECTBA H
HKOHOMHUKH, B TOM YHCIIE C UCTIOIb30BaHNEM (PU3UUECKUX 3HAHUM;

® — OIICHKA CBOUX JCHCTBHUH C YYETOM BIIMSHMS HA OKPYKAKOUIYIO CPEAY, BO3MOKHBIX
r7100aJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbrare ocBOeHHA MOporpaMMmbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHusl y oOyuwarouierocsi OyayT cQopMUpOBaHbl MeTamnpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOIIME I103HABATEIbHBIC YHUBEPCAJIbHBIE y4YeOHbIE NEHCTBUS, KOMMYHHKAaTHUBHBIC
YHUBEpCaIbHbIE YU€OHbIE ICUCTBUS, PETYIATUBHbIE YHUBEPCAIbHBIEC YU€OHbIE IEUCTBHUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBUA:
® BBISABIIATH M XapaKTEPU30BATh CYIICCTBEHHBIC TPU3HAKN OOBEKTOB (SBJICHUN);
® YCTaHABIMBATh CYIICCTBCHHBIM TPHW3HAK KJIAacCU(PUKAIMKA, OCHOBAHHS IS
000011IeHHs U CPAaBHEHUS,
® BBIABIIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHSI B pacCMAaTPUBAEMBIX (haKTax, JAHHBIX
1 HAOJTFOICHUSX, OTHOCSIINUXCS K (PU3NISCKUM SIBIICHUSIM;
® BBISBIIATH MPUUYUHHO--CIICJCTBEHHBIE CBS3M NP M3yYCHUH (PU3UUECKHUX SBICHUHA U
MPOLIECCOB, JeNiaTh BHIBOJABI C HCIOJIB30BAHUEM JICTYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIFOUCHUN, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSA3SIX (PU3UUECKUX BEIIUYNH;
® CaMOCTOSITEIBHO BBIOMpPATh CHOCOO pemeHus y4eOHOM (U3MUecKol 3amauu
(cpaBHEHHME HECKOJIBKUX BApHAHTOB PEIICHHS, BHIOOp HamOOJee TMOIXOJSAIIETO C
y4EéTOM CaMOCTOSITEIIEHO BBIICIICHHBIX KPUTEPHCB).
Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:
® WCIOJBH30BaTh BOMPOCH! KaK MCCIECOBATEIHCKAN HHCTPYMEHT ITO3HAHMS;
® TMPOBOJUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY TIUUIaHY OTBIT, HECIOXKHBIH
(U3UYIECKHI KCIIEPUMEHT, HEOOJIBIIOE UCCISAOBAHNE (PU3HUESCKOTO SIBICHUS,
® OIIEHWBATH HA MPUMEHUMOCTh U JJOCTOBEPHOCTHh MHGOPMAIIHIO, TIOJIYICHHYIO B X0JI€
WCCJICIOBAHMSI WJIA DKCTIEPUMEHTA;



CaMOCTOSATENbHO  (OpPMYyIUpOBaTh OOOOIIEHWST ¥ BBIBOABI TIO pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOJIEHUS, OTIBITA, MCCIICTIOBAHNS;

MIPOTHO3MPOBATh BO3MOXKHOE JalIbHEWINee pa3BUTHE (U3HUECKUX MPOIECCOB, a
TaK)KE BBIABUTATh MPEIINOJIOKEHU OO0 WX pa3BUTHH B HOBBIX YCIOBUSAX U
KOHTEKCTaX.

Pabora ¢ nnpopmanmeii:

MPUMEHSTh Pa3jMYHble METOJbI, MHCTPYMEHTBI U 3alpochl MpPU MOUCKE U OTOOpe
uH(GOpPMaIIMU WIK JAaHHBIX ¢ Y4ETOM IMPEAoKEHHOM yueOHOoM (hru3nuecKoi 3a1auu;
aHAJIM3UpPOBaTh, CHUCTEMATH3UPOBATh M  HUHTEPHPETUPOBATH  MHQPOPMAIHIO
pa3IMYHBIX BUIOB U (HOPM IMPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (POpMY NPEACTABICHUS HUHPOPMALUU U
WITIOCTPUPOBATh PEIIaeMble 3aJaud HECIIOKHBIMU CXEMaMH, AMarpamMmamH, UHOU
rpaduKoi M ©X KOMOMHAITUSMH.

KOMMyHHKaTI/IBHLle YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

B X0Jie OOCYXJIeHHsI y4eOHOro Marepualia, pe3ysbTaToB JIabOpaTOpHBIX pabOT U
MIPOCKTOB 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXKIAae€MOH TEMBI W BBICKA3bIBAThH
UjeH, HAIlCJICHHbIE Ha pEIICHHUE 3a7aud U TMOJyIep)KaHuEe OJIaroKenaTeIbHOCTH
OOIIICHHS,

COTOCTABIISATh CBOM CYXJCHHS C CYXICHUSMU JPYTUX YYaCTHUKOB JHMAJIOTA,
0oOHapyKUBaTh Pa3IMINEC U CXOJCTBO TO3UITUH;

BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

MyOJUYHO TPENCTaBIATH PE3YJAbTaThl  BBITIOJHEHHOTO (PU3WYECKOTO  OIBITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

MOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHON U WHIUBUIYATIbHON paOOThI
Y peIICHUU KOHKPETHON (pU3MUeCKOr MPOOIIEMBI;

NPUHUMATh 1€ COBMECTHOW JAESTENIbHOCTH, OPTaHM30BBIBATH NEUCTBUS MO €€
JOCTIDKCHUIO:  PaclpenelisiTb poiH, OOCYXJaThb TPOLECCHl U Pe3yJbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJTHATHh CBOIO YacTh PadOTHI, TOCTUTAs KAa4eCTBEHHOTO pe3yibTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JIEHCTBUS C IPYTUMHU WICHAMHA KOMAaH]IbI;
OIICHWBATh KAauyeCTBO CBOErO BKJaJa B OOMMH TPOAYKT 1O KPUTEPHUSIM,
CaMOCTOSTENIEHO COPMYITMPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHS.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITh TPOOJIEMBbI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsAX, TPEOYIOIUX IS
penieHust pU3NIECKUX 3HaAHUM;

OPUEHTUPOBATHCA B PA3JIMYHBIX MOJXOAAaX MPUHATHUS PEUICHUN (MHIAWBUIYAIbHOE,
MIPUHATHE PEILICHUS B TPYIINE, IPUHITHE PEILICHUHN TPYIIION);



CaMOCTOSITENIbHO COCTAaBJISATh QJITOPUTM pelIeHUs (PU3MUECKON 3amauud WU IUTaHa
UCCIIEIOBaHMs C Y4ETOM HMEIOUINXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh Mpe/jIaraéMble BapuaHThl PEILICHHMI;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTpO.HB, SMOIUOHAJIbHBbIN NHTENJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyaIlMH U MpeJjiarath riaH e€ N3MEeHEHUS,
OOBSACHATh NPUYUHBI JTOCTHKEHUS (HEAOCTHUIXKEHHUs) PE3YJIbTaTOB JEATEIbHOCTH,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJI€ B XOJ BBINOJHECHUS
(U3NYECKOr0 HCCIEeOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB,
M3MEHUBIINXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;
OILICHHBATh COOTBETCTBHE PE3yJIbTaTa IEJIN U YCIOBUSIM;

CTaBUThb C€e0sl HAa MECTO JPYroro 4ejoBeKa B XOJI€ CHOpa WM JIUCKYCCHM Ha
HAay4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYIroro;

NpU3HABaTh CBOE MMpPaBO Ha OMIMOKY MpU pelIeHHH (PU3NYECKUX 3aJad WK B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IPaBO APYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K xoHiy o6yuenust B 7 kjacce mpeMETHbIC pe3yIbTaThl HA 0230BOM YPOBHE JTOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

UCIIOJIb30BaTh MOHATHS: (HU3MYECKHEe M XUMHUYECKHUE SBJICHUS, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJIENb, TUIOTE3a, €AMHUIIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYJIa,
arperaTHble COCTOSIHUS BEIIECTBA (TBEPAOE, KUAKOE, ra3000pa3HOE), MEXaHUUECKOEe
IBWKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MpPSIMOJMHEMHOE), TpaeKTopHsl,
paBHOJCHCTBYyIOIIAas cuia, Aedopmanus (ympyras, IJacTUYECKas), HEBECOMOCTD,
COOONIAOIINECS COCYbL;

paznuyath ABieHus (AudQy3us, TEmIoBO€ JBUKEHHWE YacTHLl BEUIECTBA,
PaBHOMEPHOE JIBUJKEHHE, HEPAaBHOMEPHOE [BH)KEHUE, MHEPLUS, B3aUMOJICHCTBHE
T€J, PABHOBECUE TBEPABIX T C 3aKPEINIEHHOM OCBIO BpalleHus, Iepenadya
JaBJI€HUS TBEPABIMU TeJIaMH, XHUJIKOCTSAMU M ra3aMu, arMocepHOe aBliEHHE,
IUIaBaHUE TeJ, MPEBpPALICHUs] MEXaHMYECKOW »HHEpruv) IO ONUCAHHI0 HX
XapaKTEpHbIX CBOWCTB W HAa OCHOBE OMbBITOB, JEMOHCTPHUPYIOIIUX JaHHOE
(du3nyuecKoe BJICHUE;

pacrno3HaBaTh NPOSIBICHUE N3YYCHHBIX (PU3NUECKHUX SBJICHUIN B OKPYKAIOIIEM MHUPE,
B TOM 4Hucie (PU3NUECKHE SBICHUS B MPUPOJAEC: MPUMEPHI IBMKEHUS C Pa3InIHBIMU
CKOPOCTSIMA B JKMBOW U HEXKUBOU MPUPOJIE, NEUCTBUE CUIBI TPEHUS B MPUPOJEC U
TEXHUKE, BIUSHUE aTMOC(EPHOro JaBJCHUS Ha >KUBOW OpraHU3M, IJIABAHHUE PbIO,
phIUard B Tejie YeloBeKa, IPHU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a/1a4y B y4eOHYIO,
BBIICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SBJICHU;



OMKCHIBATh W3YYCHHBIC CBOWCTBA TeN W (PU3WYECKHE SBICHUS, WCIIOIb3YS
¢usnueckne BenuMUMHBI (Macca, O0O0BEM, IJIOTHOCTH BENIECTBA, BPEMS, IIYyTh,
CKOpPOCTb, CpPEIHSISI CKOPOCTh, CHJIa YNPYrOCTH, CHJIa TSKECTH, BEC Teja, Cuiia
TpeHus, JaBieHue (TBEPAOro Tesa, >KUIKOCTH, ra3a), BbITAIKMBAIONIAs CHUJIA,
MexaHu4eckass paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3 UIIMEHT
MOJIE3HOT0 JICUCTBUSI MEXAaHW3MOB, KUHETUYECKAsl U MOTEHIMAIbHAS SHEPrus), Ipu
OMMUCAHUU MPABWIBHO TPAKTOBATh (PM3UYECKHUI CMBICI UCIOIb3YEMbIX BEJIUYUH, UX
0o003HaueHUs U  €IUHUIIBI  (PU3MYECKUX  BEIUYMH, HaXOAUTh  (HOPMYJIbI,
CBA3BIBAIOIIUE JTAHHYI0 (PU3UYECKYIO BEIUYUHY C APYTMMH BEJIMYHMHAMU, CTPOUTD
rpa@uKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTEepHU30BaTh CBOMCTBA Tel, (U3WYECKUE SIBJICHUS WM IPOIECCHI, HCIOJB3YS
MpaBUJIa CJIOKEHUS CUJl (BIOJb OJHOM MpsmMoil), 3akoH ['yka, 3akoH [lackais, 3aKoH
Apxumena, IpaBUIIO paBHOBECHs phruara (0J10Ka), «30JI0TOC MPaBUIIO» MEXaHUKH,
3aKOH COXPaHEHUsS MEXaHWYECKOW »HHEpPru, IpU OTOM JaBaThb CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3alIMCHIBATH €0 MAaTEMAaTUYECKOE BBIPAKECHUE;

OOBSICHATh (PUBMUECKUE SIBICHUS, MPOIECCHl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyalluid  MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISBISITH
MIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JTOTHUYECKUX IIaroB ¢
ornopoil Ha 1-2 M3y4EHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUH, (PU3UUYECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3amayul B 1—2 JEHCTBUA, UCMONB3YS 3aKOHBI U (POPMYIIHI,
CBA3BIBAIOIME (PU3MYECKHE BEJIWYMHBI: HAa OCHOBE aHaJM3a YCIOBHS 3aJadd
3alUChIBATh KPATKOE YCIIOBHUE, MOACTABIATh (PU3NUYECKUE BEIMUYUHBI B (DOPMYIIBI U
MPOBOAUTH PACUEThl, HAXOJAUTH CIPABOYHBIC JTaHHBIC, HEOOXOIUMBIE NJIsI PEIICHUS
3a/iay, OLIEHUBATh PEATUCTUYHOCTD MOTYYCHHON (PU3NUECKON BETUINHBL;
pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh TMPH TOMOIM (HU3UIECKUX
METOJOB, B OIMCAHUM HCCIIECIOBAHUSl BBIACIATH IPOBEPAEMOE MPEAIOIOKEHUE
(rumote3y), pasznuyaTh U HHTEPHPETHUPOBATH IMOJYUYEHHBIM pe3ybTaT, HaXOJUTh
OIIMOKHU B XOJI€ OMbITA, JAeJaTh BHIBOJIBI IO €T0 pPe3yJibTaTaM;

IIPOBOJUTH OMNBITHl MO HAOMIOJAEHUI0 (U3UYECKUX SBICHUNW WM (PU3NUYECKUX
CBOMCTB Tell: (OPMYIHPOBATH MPOBEPSEMBIE MPENOI0KEHHSI, COOUPATh YCTAaHOBKY
U3 TPEAJIOKEHHOTO O00O0pYyIOBaHMS, 3alUCBIBATh XOJ OIbITa U (POPMYyIUPOBATH
BBIBO/IbI;

BBITIOJTHSITH MPSMbIE U3MEPEHUSI PACCTOSIHUS, BDEMEHH, MacChl Tejia, 00bEMa, CUJTBI U
TEMIIEPATYyPhl C UCIIOIH30BAHUEM aHAJIOTOBBIX M U(PPOBBIX MPUOOPOB, 3aMUCHIBATH
NOKa3aHUs NpUOOPOB € YUETOM 3aJJaHHON aOCOIIOTHON NOTPEIIHOCTH U3MEPEHU;
MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BETMYHMHBI OT JPYTOH C
WCIIOJB30BAaHUEM  MPSIMBIX  HM3MEPEHHUM  (3aBUCUMOCTHM NyTH  PaBHOMEPHO
JBIKYIIETOCs TeJla OT BPEMEHHU JABUKEHHUSI T€Ja, CUJIbI TPEHUS CKOJIbKEHHS OT Beca
Tena, KauyecTBa 0OpadOTKU MOBEPXHOCTEH TET M HE3aBUCUMOCTHU CHJIBI TPEHUS OT
IJIOMIAIA COMPUKOCHOBEHUSI TeJ, CHJIbl YNPYroCTH OT YIJUHEHUS TMPY>KUHBI,



BBITAJIKMBAIOIICH CHJIBI OT O0BbEMa MOTPYXKEHHOW YaCTU Tela U OT IUJIOTHOCTHU
KHUJIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tefla, OT TIJIyOMHBI, Ha KOTOPYIO
NOTPY>KEHO TEeJIO, YCIOBHM IMJIaBaHUs TE€J, YCIOBUM paBHOBECUS pbluara U OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM Y4E€OHOTO HCCIEIOBAaHUS, COOMpPATh YCTAHOBKY U
BBITIOJHATh U3MEPEHUs, CIeIys MPEIJIOKEHHOMY IIaHy, (UKCUPOBATH PE3yIbTaThl
MOJTy4YEHHOM 3aBUCUMOCTH (PU3UYECKUX BEIIMYMH B BUJE MPEITIOKEHHBIX TaOIHIl U
rpaduKoB, AeNIaTh BHIBOBI [0 pe3ybTaTaM UCCIIEAOBAHMUS;

IPOBOJUTh KOCBEHHBIE H3MEPEHHs] (PU3NYECKUX BEJIMYMH (IUIOTHOCTH BEIECTBA
KUAKOCTH W TBEPAOrO Tella, CUJIa TPEHHUS CKOJBKEHHs, HaBJICHUE BO3/1yXa,
BBITAIKUBAIONIAsT CUJIa, JIEUCTBYIOIIAs Ha TOTPYKEHHOE B JKHAKOCTH TEJO,
KO3 (UIIMEHT MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEAIOKEHHOM
WHCTPYKUMHU: TIPU BBIIIOJIHEHUU U3MEPEHHM COOMpaTh JKCHEPUMEHTATbHYIO
YCTAaHOBKY M BBIYUCIISATH 3HAUYEHNUE UCKOMOM BETTMUYHHBL;

coONo/IaTh TMpaBWJIa TEXHUKKH O€30MacHOCTH mpu paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

YKa3bIBaTh MPUHIUIBI JEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYAbl, OapOMETp, phlUar, MOABUKHBIN
Y HENOJIBM)KHBIN OJIOK, HAKJIIOHHAS MJI0CKOCTb;

XapaKTEepU30BaTh MPUHIUIBI JEUCTBUS HU3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPONCTB C OMOpPOM Ha WX OmMUcaHus (B TOM YHCIIE: MOAIIUIHUKH, YCTPOMCTBO
BOJOIIPOBO/IA, TUAPABINYECKHUI IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCIOb3ysl 3HAHUS O CBOWCTBAaX (PU3NYECKUX SIBJICHUN U HEOOXOIHUMBbIE
(u3HUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHl (HAXOAUTh HMHPOPMALUIO O MpUMEpax) MPAKTHUYECKOTO
WCIIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEJAHEBHOM >KM3HU [JIs1 0OecreueHUs
0e3omacHOCTH TPHU OOpaleHun ¢ TpudopaMu M TEXHUYECKUMU YCTPONCTBAMH,
COXPAaHEHHUsI 370pOBbsi U COOJIIOJIEHUS HOPM HKOJIOTMYECKOTO TMOBEACHUS B
OKpYXaroUIen Cpee;

OCYUIECTBJIATH OTOOpP MCTOYHUKOB MH(popmanuu B MHTEpHETE B COOTBETCTBHM C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HWMEIOIIMXCA 3HAHUW M NYTEM
CpaBHEHUSI PA3JIMYHBIX HMCTOYHUKOB BBIIETATH HH(POPMAIINIO, KOTOpas SBISETCS
IPOTUBOPEYUBOUN WM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh TPU  BBIMOJHEHUU YYEOHBIX 3aJaHUN  HAYyYHO--TIOMYJISIPHYIO
TUTEPATYpPy (PU3MUECKOTO COJEp)KaHMs, CIPABOYHBIE MaTepHallbl, PECYPChl CETH
WNurtepHer, BiageTh nOpuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIC KPATKUE MMMCHMEHHBIC U YCTHBIC COOOIIEHHUS Ha OCHOBE 2—3
HMCTOYHUKOB WH(MOpMaAIuu (HU3UIECKOTO COACPKAHUSA, B TOM 4YHCIE MTyOJTUIHO
JienaTh KpaTKHe COOOIICHUS O pe3yIbTaTaX MPOCKTOB MM YY€OHBIX MCCIIEIOBAHUMA,
IIPY DTOM TIPAMOTHO MCIIOJIb30BaTh M3YYEHHBIM MOHATUMHBIN ammapar Kypca
(U3HUKHU, COMPOBOXKIATH BHICTYINICHUE MPE3CHTALINEH;



MIPU BBIMIOJTHEHUHU YYEOHBIX MPOEKTOB U MCCIEIOBAHUN pacpeensaTh 00sI3aHHOCTH
B I'PYIIE B COOTBETCTBHM C MOCTABICHHBIMU 33/1a4aMU, CJIECAUTH 3a BBITOJIHECHHEM
IUIaHa JIEHMCTBUM, aJeKBAaTHO OIICHMBAThL COOCTBEHHBIM BKJIAJ B JIESITEILHOCTH
IrpyNIbl, BBICTPAMBATh KOMMYHHUKATHBHOE B3aMMOJICCTBUE, YYMUTHIBasT MHEHHUE
OKPYXaIOIIHX.

K koHy 00yueHust B 8 Ki1acce mpeMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

UCIIOJIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBMKCHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSTHUSI BEIIECTBA, KPUCTAJUIMUYECKUE U aMOp(HbIC Tela,
HACBIIIEHHBIH M HEHACBIEHHBIM Tap, BJIAKHOCTh BO3AyXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPTUs, TEIJIOBOM JBUraTelb, 3JIEMEHTAPHBIN 3JEKTPUUECKUN 3apsi,
AIEKTPUUYECKOE TOJIe, MPOBOJHUKU U IUDICKTPUKH, MOCTOSHHBIA AIEKTPUUYECKUIN
TOK, MAarHUTHOE TIOJIE;

paznuyaTh SBJICHUS (TETUIOBOE PACIIMPEHUE U CKaTHe, Tervionepeaaya, TeIIOBOE
paBHOBECHE, CMA4YUMBAHUE, KaNWUISIPHBIE SBJICHUS, WCIApPEHUE, KOHJICHCAIUS,
IUTaBJICHWE,  KpUCTaUM3anus  (OTBEpACBaHUE), KHUIIEHWE,  TeIulonepenadya
(TEenI0MpPOBOIHOCTh, KOHBEKIUS, U3TyUYCHHUE), AICKTPU3AIUs TeJl, B3aUMOACHCTBUE
3apsiioB, IEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJICHCTBUE
MarHuTOB, JEHCTBHE MAarHUTHOTO TOJISI HA MTPOBOAHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKLMS) [0 ONHCAHUIO MX XapaKTEPHbIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh NPOSBICHUE U3YUYCHHBIX (DU3UUECKUX SIBIICHUM B OKPYKAIOIIEM MUPE,
B TOM uwucie (U3UYECKUE SIBICHUS B MPHUPOJC: MOBEPXHOCTHOE HATSKEHHE U
KalWJUSIPHBIC SIBJICHUS B TIPUPOJIC, KPUCTAUIbl B Tpupoje, uznydeHue CoiHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa,
ANIEKTPUUECKUE SIBJICHUS B arMmocdepe, SIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJje 3emiiu, apeid MoItcoB, PoJib MATHUTHOTO MOJIS JJISl KU3HU Ha
3emiie, OJISIPHOE CUSTHUE, TIPU 3TOM MEePEBOIUTh MPAKTUYECKYIO 3a/1a4y B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUUECKUX SBICHHM;

OMHCHIBATh W3YYCHHBIC CBOMCTBA TeN W (PU3UYECKHE SBICHUS, WCIOIb3YS
du3nuecKkre BEJIMUYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHsl, KOJIUYECTBO TETUIOTHI,
yAelbHasl TEIJIOEMKOCTh BEUIECTBA, VYJAEJIbHAs TEIJIOTa IUIABJICHUS, YHeJIbHAs
TEII0Ta NMapooOpa3oBaHMs, ylAelbHas TEIUIOTa CrOPaHMs TOIUIMBA, KOA(P(UIIMEHT
MOJIE3HOT0 JIEHCTBUS TEIJIOBOW MAIMHBI, OTHOCUTEIbHAs BIAXHOCTh BO3]yXa,
AIEKTPUUYECKUN 3apsijl, CUJla TOKa, BJIEKTPUUYECKOE HAIpPSIKEHHE, COMPOTHUBICHUE
MPOBOJIHMKA, VYJACIbHOE COMPOTHBJICHHE BeEliecTBa, paboTa W  MOUIHOCTH
AJIEKTPUUYECKOTO TOKA), MPU ONMKUCAHUU MPABUIHLHO TPAKTOBATh (PU3UYECKUI CMBICT
UCIIOJIb3YEMbIX BEJIMUMH, 0003HAYCHUS U €AMHUIIBI (DU3UYECKUX BEITUYHNH, HAXOIUTh
dbopMyIibl, CBSA3BIBAIONINE TAHHYIO (PU3UYECKYIO BETUYUHY C APYTUMHU BEIUYMHAMU,
CTPOUTH TpaUKN NU3YUCHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEITUYHH;



XapaKTepU30BaTh CBOMCTBA TeJ, (hU3MUECKHE SBICHHUS W TPOIECCHI, HCIOJIb3YS
OCHOBHBIE ITIOJIOKEHHSI MOJIEKYJISIPHO--KMHETUYECKON TEOPUM CTPOCHMS BEILECTBA,
NPUHLUI CYNEPHO3UIMK TNOJIEH (Ha KAaYECTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs
3apsiaa, 3akoH OMa g ydacTka uend, 3akoH J[xoyns—JIeHna, 3ak0H COXpaHEHUSs
SHEPTUU, IPHU STOM JaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMUCHIBATH €rO
MAaTeMaTUYECKOE BBIPAKEHHUE;

OOBSCHATH (hU3HUECKHE TMPOLIECCHl M CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTyauuu IIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYUHHO-CJICICTBEHHBIC CBSA3HM, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKHUX IIaroB C
ornopoil Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3NYECKUX SIBICHHUM, (U3HMUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemate pacu€THble 3amadu B 2—3 JEHCTBHUS, HCIONb3yS 3aKOHBI U (OPMYIIBI,
CBs3bIBAIONIME (PU3MYECKHE BETUYMHBI: Ha OCHOBE aHajM3a YCJIOBUA 3aJadd
3aIMChIBATh KPATKOE YCIOBUE, BBISBIIATh HEJOCTATOK JAHHBIX Ul PELICHUS 3a0a4H,
BbIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIIs €€ pEelIeHUs, IPOBOAUTH PacU&Thl
U CpaBHUBATh IIOJYYEHHOE 3HAUCHHE (PU3NYECKOW BEIWYMHBI C H3BECTHBIMU
JaHHBIMU;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PELIMTh MPU NOMOLIM (PHU3UUECKUX
METOJOB, HCIIOJb3ys ONMCAaHWE  MWCCIENOBAHUSA, BBIIEIATH  MPOBEPSAEMOE
IIPEATIOJIOKEHNE, OLEHUBATh IPABUIBHOCTH IOPSAJKA IPOBEACHUSA HCCIENOBAHUS,
JI€J1aTh BBIBOJBI;

MPOBOJIUTH OMBITHl MO HAOMIONECHUIO (U3UYECKUX SBJICHUM WIH (HU3HUYECKUX
CBOMCTB TeJN (KalWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTH JAaBJICHHUS BO3JyXa OT €ro
0o0b€Ma, TeMmepaTrypbl, CKOPOCTH MpOIECCa OCThIBAaHUS M HarpeBaHus Mpu
M3JIyYEHUH OT 1BETa H3JIydarouiedl (moryionjaronieil) MOBEepXHOCTH, CKOPOCTb
UCIIAPEHUsT BOJBI OT TEMIIEPATYphl KXUAKOCTHM W IUIOIIAAA €€ IOBEPXHOCTH,
JNIEKTpU3ALM TEJI U B3aUMOJCHUCTBUE JJIEKTPUUYECKUX 3aps0B, B3aUMOJCHCTBUE
ITIOCTOSIHHBIX MAarHUTOB, BU3YyaJM3allds MATHUTHBIX MOJIEW MOCTOSHHBIX MarHuTOB,
NEUCTBUS MAarHUTHOTO MOJII Ha NMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJBUTATENSI MOCTOSHHOTO TOKA): (POPMYIMPOBATH IpPOBEPSiEMbIE
IOPEINONIOKEHUs, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOro 000pyAoBaHMUs,
OMHCHIBATH XOJ1 OMBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATD NPSMBIE HM3MEPEHUS TEMIIEPATYpbl, OTHOCUTEIBHOM BIIAXKHOCTH
BO3/lyXa, CUJbl TOKA, HANpPSDKEHHUS] C MCIOJb30BAHMEM AHAJIOTOBBIX MPUOOPOB U
JATYMKOB (PU3MYECKUX BEJIMYMH, CPABHUBATH PE3YyJbTaThl M3MEPEHUN C YUYETOM
3aJIaHHON a0COJIOTHOM TIOTPENTHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PM3UUYECKON BEIIMUUHBI OT APYTOH C
HCIIOJIb30BAaHUEM MPSAMBIX MU3MEPEHUH (3aBHCUMOCTHh COINPOTHBIICHHS IPOBOJHUKA
OT €ro [JJIMHbI, IUIOLIAAM IIONEPEYHOIO CEUYEHUS W YAEIBHOTO COIMPOTUBIIEHUS
BEILIECTBA MPOBOJHUKA, CHJIBI TOKA, HAYLIETO YEPE3 MPOBOJHUK, OT HAIPSIKEHHS HA
IIPOBOAHUKE, MCCIENOBAHUE IOCIEAOBATEIBHOIO W MApAJIIEIBHOIO COCIMHEHUMN



MIPOBOJHMKOB): TJIAHUPOBATh HUCCIIEOBaHHE, COOUpaTh YCTAHOBKY M BBIMIOJIHATH
U3MEpEHUs, CIeAys MPeII0KEHHOMY TIaHy, GUKCUPOBAThH pe3yIbTaThl OJYyYEHHON
3aBUCUMOCTH B BHUJE TaOMuIl U TpaduKoOB, JejaTh BBIBOJABI MO pPE3YJbTaTaMm
UCCIIEOBAHNS;

MIPOBOANTH KOCBEHHBIE U3MEpPEHUsl (PU3MUECKUX BEIUYUH (yAeNTbHAs TETIOEMKOCTD
BEILIECTBA, COINPOTHBJICHUE IPOBOJHHKA, PabdOTa M MOIIHOCTH 3JIEKTPHYECKOIrO
TOKA): IUNIAHUPOBATh U3MEPEHUS, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYSI
NPEAJIOKEHHONW NHCTPYKIINU, U BEIYUCIISITh 3HAUEHUE BEITNYUHBI;

coON0/IaTh TpaBWiIa TEXHUKKM O€30MacHOCTH Mpu padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JCHCTBUS H3YUYCHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOWCTB € OMOPOM HAa MX OMMCAHUA (B TOM YHCIIE: CUCTEMA OTOIUIEHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETp, BOJBTMETpP, CUETUYHUK AIEKTPUUECKON
SHEPIUU, DSJIEKTPOOCBETUTENbHbIE NPHOOPHI, HArpeBaTEIbHBIE AIEKTPOIPUOOPHI
(TpuMepsI), IEKTPUUECKHUE TMPEAOXPAHUTENHN, SIECKTPOMATHUT, DJICKTPOBUTATEND
MOCTOSIHHOTO TOKAa), MCIOJb3ys 3HAaHHUS O CBOMCTBAX (PU3WYECKUX SIBICHUN U
HE00XoaAuMbIe (PU3NUECKNE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U HM3MEPUTEIbHBIE NMPHOOPHI MO
CXeMaM M CXEMaTH4YHbIM pHUCYHKaM (KUAKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JBUTATEIb BHYTPEHHErO CrOpPaHMs, dJIEKTPOCKOI,
peocTaT), COCTaBIATh CXEMbl JJIEKTPUYECKUX LeNeil ¢ MOCIeqOBaTEeIbHbIM U
napajuyieJIbHbIM COEIMHEHHEM DJJIEMEHTOB, pa3jinyas yYCIOBHbIE O00O3HAYEHHUS
AJIEMEHTOB DJIEKTPUUECKUX LEIEH;

MPUBOANTH MPUMEPHl (HAXOAMTh HMHPOPMALMIO O MPUMEpPax) MPAKTHUYECKOTO
WCIIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEJAHEBHOM >KM3HU [JIs1 0OecreueHUs
0e3omacHOCTH TPHU OOpaleHun ¢ TpudopaMu M TEXHUYECKUMU YCTPONCTBAMH,
COXPAaHEHHUsI 370pOBbsi U COOJIIOJIEHUS HOPM HKOJIOTMYECKOTO TMOBEACHUS B
OKpYXaroUIen Cpee;

OCYUIECTBJIATh MOUCK MH(pOpManuu ¢usndeckoro coaepxkanus B MHTepHeTe, Ha
OCHOBE HMMEIOIIMXCS 3HAHUM M MYyTEM CPABHEHUS AOIMOJHHUTEIbHBIX HCTOYHHKOB
BBIICNIATh MHGOPMAIINIO, KOTOpasl SBIAECTCS MPOTUBOPEUYMBOM WIIM MOMKET OBITh
HEJI0OCTOBEPHOM;

UCIOJIb30BaTh TMPU  BBIMOJHEHUU YYEOHBIX 3aJaHUM  HAYYHO--TIOMYJISPHYIO
TUTEPATYpPy (PU3MUECKOTO COJEp)KaHMs, CIPABOYHBIE MaTepHallbl, PECYPChl CETH
WNurtepHer, BiageTh nOpuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIC MHUCHMEHHBIE M KPATKHE YCTHBIE COOOIIEHUs, 00001mast
MH(GOPMALIMIO U3 HECKOJIBKUX UCTOUYHUKOB (PU3UYECKOTO COAEPIKAHUS, B TOM YHUCIIE
MyOJMYHO TPENCTaBISATh PE3yJAbTaThl TMPOEKTHOW WM  HCCIEA0BATEIbCKOM
NESITEIbHOCTH, MPU OTOM TIPAMOTHO HCIIOJIb30BaTh W3YYECHHBIA TOHATUHHBIN
anmnapart Kypca (pU3MKd, CONPOBOXKAATh BHICTYIUICHHE NTPE3CHTALINEH;



IpU BBINOJHEHUN YYE€OHBIX MPOEKTOB W HCCIENOBAaHUI (DU3MUYECKUX MPOIECCOB
pacnpenenaTb 00513aHHOCTH B TPYIINE B COOTBETCTBUH C OCTABICHHBIMU 3a/1a4yaMH,
CIEAUTH 3a BBIIIOJIHEHUEM ILIAHA JCHCTBUM M KOPPEKTUPOBATH €r0, aJAeKBaTHO
OLICHMBAaTh COOCTBEHHBIM BKJaJ B JEATEIBHOCTh TPYIIIbl, BBICTPAUBATH
KOMMYHHUKaTHUBHOE B3aMMOJENCTBHE, IPOSBIISS TOTOBHOCTh pa3peliaTb KOH(PIUKTBHI.

K koHIy 00yueHust B 9 Kiacce mpeIMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

UCIOJIb30BaTh TMOHSTHUS: CHCTeMa OTCuéra, MarepuaibHasi TOYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JABWXKeHUs,  nedopmanus  (ympyras,
IlacThuyeckasi), TpPEHUEe, LEHTPOCTPEMUTEIbHOE YCKOpEHHE, HEBECOMOCTh U
MePErpy3Ku, MEHTP THKECTH, aOCONIOTHO TBEPAOE TEJO, MEHTP TSHKECTH TBEPIOTO
Tela, paBHOBECHE, MEXaHWYECKHE KOjeOaHWsi W BOJHBI, 3BYK, WH(pa3ByK
YABTPa3BYK, BJEKTPOMATHUTHBIC BOJIHBI, IIKajda 3JEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JATIbHO30PKOCTh, CIEKTPhl UCITYCKaHHWS U TOTJIOLIEHUs, albda-,
0eTa- 1 raMMa-u3y4YeHUs, U30TOIMBI, A/IepHasi YHEPTETUKA;

paszinyath SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEUHOE JBHXKCHUE,
PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBWXKEHUE, CBOOOJHOE TMAaJIEHHE  Tedl,
PAaBHOMEPHOE JIBUKEHUE 10 OKPYXHOCTH, B3aUMOJICUCTBUE TEJ, PEAKTHUBHOE
JIBKEHUE, KoJiebaTelbHOe JBMKEHUE (3aTyXalolue W BBIHYKICHHbIE KOJieOaHus),
PE30HAHC,  BOJHOBOE  JBIXKCHHE,  OTPAKEHUE  3BYKa,  NPSIMOJIMHEHHOE
pacrpocTpaHEHUEe, OTPAKEHUE U MPEIOMIIEHUE CBETAa, IIOJHOE BHYTPEHHEE
OTpaXKEHUE CBETA, PA3JI0KEHUE OEJIOro CBETa B CIEKTP U CJIOKEHUE CIEKTPaJIbHBIX
IIBETOB, JUCIEPCHUS CBETA, €CTECTBEHHAs pPaJUOaKTUBHOCTh, BO3HHUKHOBEHHUE
JMHEWYATOro0 CHEKTpa M3Iy4YEeHUs) MO OMUCAHUI0 MX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUECHHBIX (PU3UMYECKUX SIBJICHUM B OKPYKAIOLIEM MUPE
(B TOM uyucne (QuU3MYECKUE SBJICHUS B MPUPOJE: MPUIUBBI U OTIWBBI, JBUKECHUE
minaHeT CoJIHEYHOM CHUCTEeMbl, PEAKTUBHOE JIBUKEHUE IKUBBIX OPraHU3MOB,
BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMHYECKUE BOJIHBI, IIyHAMH,
9X0, IIBETa TeJl, ONTHUYECKHE SBJICHHS B MPHUPOJE, OUOJIIOTHMUECKOE JEHCTBUE
BUJIUMOTO, YJIbTPA(HOIETOBOTO W PEHTTCHOBCKOTO W3IYyYEHUN, €CTECTBEHHBIN
paauoaKTUBHBIN (POH, KOCMHUUYECKUE JIyYHd, PAJUOAKTUBHOE U3TYyUYCHHUE MPUPOIHBIX
MHUHEPAJIOB, JEHUCTBUE PAJMOAKTUBHBIX HU3JIYUYCHUN HA OpraHu3M 4YeJOBEKa), MpHU
ATOM TIEPEBOJUTH MPAKTHUECKYIO 3a/ladyy B Y4e€OHYIO, BBIJEISATH CYIIECTBEHHBIC
cBOMCTBA (TIpU3HAKK ) (DU3UICCKUX SBICHUM;

ONUCBHIBATh HW3Y4YEHHBIC CBOMCTBA Tel U (U3WYECKUE SIBJICHUS, HCIOIb3Ys
dbu3uyeckre BeTWYUHBI (CpeIHsIi W MIHOBEHHass CKOPOCTb Tejla TMpu
HEPAaBHOMEPHOM JIBMXKEHUH, YCKOPEHHUE, MepeMelleHue, MyTh, YrioBas CKOPOCTb,
CuJia TPEHHUs, CUJIa YIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOHOTO NaJeHUs, BEC
Tela, WUMIYJIbC TeNa, HMITYJIbC CHJIBI, MEXaHW4Yeckas padoTa U MOIIHOCTb,
MOTEHUHAJIbHAS  DHEPrusi TeNa, MOJHSITOr0 HaJ  IMOBEPXHOCTHIO  3EMIIH,



MOTEHITMANBHAS DHEPTUS CXKATOM TPYKUHBI, KWHETUYECKas DJHEPrus, IOJIHAS
MEXaHW4YecKas YHEeprusi, MepUoj] M 4acToTa KoueOaHul, JJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTeib MPEJIOMJIEHUS Cpeibl), MpH
OMHMCAHUM TPABWIBHO TPAKTOBATH (DU3MUECKUH CMBICI HCHOJIb3YEMbIX BEIMYHUH,
o0O3HAYeHUs W eAMHMUIBI  (U3NYECKUX  BEJIWYUH, HAXOOUTh  (OPMYIIBI,
CBSI3BIBAIOIIME JTAaHHYIO (PU3WYECKYIO BEIMYHHY C JPYTMMH BEITUYMHAMHU, CTPOUTH
rpa@uKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3MUECKUE SIBICHHUS M MPOIECChl, HCIOIb3Ys
3aKOH  COXpPAaHEHUS HHEPrud, 3aKOH BCEMUPHOTO  TATOTEHMS, IPHUHIIUI
CYTIEPIIO3UILIMK CUJI, TPUHITUI OTHOCUTENIbHOCTHU [ anuiest, 3akonsl Hpl0TOHA, 3aKOH
COXPAaHEHHUS HMITYJIbCa, 3aKOHbI OTPAKEHUS W TPEITOMIICHUS CBETa, 3aKOHBI
COXPaHEHHUs 3apsI0BOTO M MACCOBOTO YHWCEN MPHU SACPHBIX PEAKIHIX, MPH STOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa W 3alUChIBATh €r0 MaTeMaTHYEeCKOe
BBIPAKEHUE;

OOBSCHATH (PM3MUYECKHE TMPOILIECCHl M CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTyallMiii  TPAKTUKO-OPUCHTHPOBAHHOTO  XapakTepa: BBIABIATH MPUYWHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOpol Ha
2-3 W3y4YCHHBIX CBOMCTBA (U3MUECKUX SABJICHUM, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemiath pacu€THhIC 3a7aud (OMHUpAIOIIMECS Ha CHCTeMYy U3 2-3 ypaBHEHHUN),
UCIIOJIb3Ys 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOLINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE
aHaJM3a yCIIOBUS 3aJa4M 3alHCHIBATh KPATKOE YCIOBHUE, BBISBISATH HEIOCTAIOIINE
WM M30BITOYHBIE JAHHBIE, BBIOMPATh 3aKOHBI M (OPMYJbl, HEOOXOAUMBIE IS
penieHusi, MPOBOAUTH pPAcUYE€Thl U OLEHHUBATh PEATUCTUYHOCTH MOJIYYEHHOTO
3HaUYCHUS (PU3NYECKON BETUUHHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIMTh MPH TMOMOIIN (U3UUECKUX
METOJIOB, HCIIOJIb3Yysl  ONHCAaHWE WCCIEAOBAaHWSA, BBIACIATH  IPOBEPSEMOE
MPEOJIOKEHNE, OIEHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS HCCIEIOBAHMUS,
JIeaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIHTATH HAOIIOACHHUHN U ONIBITOB;
IIPOBOJUTH OMNBITHl MO HAOMIOAEHUI0 (U3UYECKUX SBICHUNW WM (PU3UYECKHUX
CBOMCTB Ten (M3yueHue BTOporo 3akoHa HblOoTOHA, 3aKOHA COXpaHEHHs PHEPIUH,
3aBUCUMOCTh TEpuo/a KOJeOaHWl TPYKUHHOTO MasTHHUKAa OT MacChl Tpy3a H
KECTKOCTH TIPYXKUHBI W HE3aBHUCHMOCTh OT aMIUITUTYAbl MajblX KoJIeOaHUH,
NPSIMOJIMHEHOE PacIpOCTpaHEHHE CBETa, PA3OKEHHE OeIoro CBeTa B CHEKTD,
M3y4YEeHHE CBOMCTB M300pakeHHsS B IUIOCKOM 3€pKaje M CBOWCTB HM300pa’keHUs
npenMera B coOuparoiei JInH3e, HaOMI0AeHUE CIUIOIIHBIX U JIMHEWYaThIX CIIEKTPOB
U3JIYYCHHUS): CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY U3 HU30BITOYHOrO Habopa
000pyIOBaHUs, OMMCHIBATH X0/l OTIBITA U €r0 Pe3yibTaThl, (OPMYIUPOBATH BHIBOIBL,
NPOBOAUTH TIPH HEOOXOJUMOCTU CEPHIO MPSMBIX U3MEPEHHM, OMpeelsis CpenHee
3HAUYEHHUE H3MEPSIEMON BENMUYMHBI ((POKYCHOE pACCTOSTHUE COOMpAIOLIEH JIMH3bI),
000CHOBBIBAThH BHIOOP criocoOa u3MepeHus (M3MEepUTETHLHOTO MpUOopa);



MIPOBOANTH MCCJIEOBAaHUE 3aBUCUMOCTEN (DPU3MUECKUX BEJIUYUH C HCIIOJIb30BAHUEM
NPSAMBIX HM3MEPEHUI (3aBUCHUMOCTH IIyTH OT BPEMEHM HPH PaBHOYCKOPEHHOM
ABMOKEHMHM O€3 HayalbHOM CKOpPOCTH, Mepuoja KoyieOaHH MaTeMaTH4eCKOro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTHU YIJIa OTPAXKEHUSI CBETA OT yTIJjia MaJIeHUus U
yria  OpeloMJIeHMsT OT  yIyla  MaJieHus): IUIaHUpOBaTh  MCCIEIOBaHHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCUPOBATh PE3yIbTAaThl MOJYyYECHHOU
3aBHCHUMOCTH (PM3MUYECKUX BEIMYUH B BUJE TAOJIUIl U TPaPHUKOB, AENATh BHIBOJIBI MO
pe3yibTaTaM HCCIIeIOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHHUS (PU3NYECKUX BEIMYMH (CpEIHSASI CKOpPOCTh W
YCKOpPEHHE Tela NpH PaBHOYCKOPEHHOM [IBKEHUU, YCKOpPEHHE CBOOOJHOIO
naJeHus, KECTKOCTh MPYKUHBI, KOAG(UIMEHT TPEHUS CKOJIBKECHHS, MEXaHUYECKast
paboTa W MOIIHOCTh, YacTOTa W TEpUoa KoJeOaHWH MaTeMaTHUYeCKOTO W
MPYKUHHOT'O MasiTHUKOB, ONTHYECKasl CHJIa COOMpAIOLIEl JIMH3bI, PaJHOaKTHBHBIN
¢oH): TUTAaHUPOBATH HM3MEPEHUs, COOMpATh HSKCHEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh U3MEPEHUS, CIIEysl MPEII0KEHHON UHCTPYKIWHU, BBIYUCIISTh 3HAUCHUE
BEJIMYMHBl W aHAJIW3HPOBATh IOJYYEHHbIE pE3ylbTaThl C YYETOM 3aJaHHOU
IIOIPEIIHOCTH H3MEPEHN;

coOnrofaTh TMpaBuUjia TEXHUKM O€30MacHOCTHM NpU pabore ¢ J1abopaTOPHBIM
000py10BaHUEM;

pasznuyaTh OCHOBHBIC MPU3HAKK M3YYECHHBIX (PU3NYECKUX MOJIETEH: MaTepHhalibHas
TOUYKa, a0COJIIOTHO TBEPAOE TEJIO0, TOUEUHBIH MCTOYHUK CBETA, JIy4, TOHKAas JMH3A,
IJIaHETapHAasi MOJENb aTOMa, HyKJIOHHAsI MOJIEJb aTOMHOTIO S]1pa;

XapaKTepU30BaTh MNPUHIUIBI JCHCTBUS H3YUYCHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB € ONOpOM Ha WX omucaHus (B TOM 4YHCIE: CHOUAOMETP, AATUYUKU
MOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, pakeTa, 3XO0JO0T, OYKH, IEPHUCKOI,
¢oroanmapaT, ONTHYECKHE CBETOBOJbI, CIEKTPOCKON, JO3UMETp, Kamepa
Buiibcona), UCTIOb3ysl 3HaHUS O CBOMCTBAX (PU3UYECKUX SIBICHUN M HEOOXOIUMBIE
(u3nuecKre 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKHM M3YUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, HW3MEPUTEIBHBIX MNPUOOPOB U TEXHOJOTMYECKHX MPOLECCOB MPH
pelIeHnn y4yeOHO--TIPaKTUUECKUX 3ajad, ONTHUYECKHUE CXEMbl I TOCTPOCHHUS
M300paKEHUI B IJTIOCKOM 3€pKajie M COOMpAroIIeH JIMH3E;

NPUBOJUTH TPUMEPHl (HAXOIUTh HH(OpPMAIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HU [JIsi 0OecreueHus
0e30macHOCTH MpH OOpalleHuH ¢ TpudopaMud M TEXHUYECKUMU YCTPONCTBAMU,
COXpaHEHUsl 370pOBbS MW COOJIOJEHUS HOPM DKOJIOTMYECKOTO TMOBEACHUS B
OKPYXarUIEH Cpee;

OCYIIECTBIISAITh TMOUCK HHPopManuu (Qusudeckoro cojaepxxkanuss B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsI MOMCKOBBIA 3alpoc, HAXOAUTh MYTH OMpPEIEICHHUS
JIOCTOBEPHOCTH TIOJIydEHHOW HHQOpMAIIMM Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJTHUTENbHBIX UCTOYHUKOB;



® UCHONB30BaTh IMPH BBIMNOJHEHHM YYEOHBIX 3aJaHUN  HAYYHO--TIOMYJISAPHYIO

TuTeEPaTypy (U3MUECKOTO COJEp)KaHMs, CIPABOYHBIE MaTEpPHANbl, PECYPCHI CETH
WNuTtepHer, BrnameTh mnpuéMamMu KOHCICKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHMUS
uH(OpMaIMK U3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbIE TIMCbMEHHBIE M YCTHBIE COOOIIEHMs] Ha OCHOBE
uH(pOpMaIMM M3 HECKOJIBKUX HCTOYHUKOB (DHU3UYECKOTO COJEpKaHUSA, MyOJIHMIHO
MPEJICTABIATh PE3YIbTATHI MPOCKTHOW WIJIM UCCIIEIOBATENBCKON NEATENBbHOCTH, MIPU
3TOM TPAMOTHO HCHOJB30BAaTh W3YyYECHHBIM MNOHATUUHBIA amnmapar u3y4aeMoro
pazaena (U3MKKM U CONPOBOXJATh BBICTYIUIEHHE IIpE3CHTAIMeld C y4ETOM
0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmm4yecTBo yacos JIEKTPOHHBbIE
Ne HaumenoBanue pa3aesioB U TeM (un¢posbie)
n/n NPOrpaMMslI Bcero Kontpoarn  HpakTiteck o0pa3oBaTeJIbHbIE
ble padoThI ue padoThl
pecypcsl
Paznen 1. ®u3uka v €€ poJib B IO3HAHUU OKPY/KAOIIEro Mupa
bu6moreka IJOK
1.1 ®dwusuka - HayKa o MPUPOJIC 2 https://m.edsoo.ru/7f4
16194
bubmoreka IIOK
1.2 du3nyecKre BEIIMYNHBI 2 1 https://m.edsoo.ru/7f4
16194
EctecTBeHHOHAYUYHBIN METO/T buommorexa OK
1.3 HOSHAHIS 2 1 https://m.edsoo.ru/7f4
16194
Wroro no pazneny 6
Pa3znean 2. IlepBoHayasibHbIe CBEJeHUS 0 CTPOEHUM BelllecTBa
bu6mmoreka IJOK
2.1 CrpoeHue BemiecTna 1 https://m.edsoo.ru/7f4
16194
59 JIBH>KEHUE M B3aUMOJICMCTBUE YACTHIL 5 1 bu6mmoreka I{OK

BCIICCTBaA

https://m.edsoo.ru/7f4
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16194

bubmoreka IIOK

2.3 ArperaTHble COCTOSIHHS BEILIECTBA 2 https://m.edsoo.ru/7f4
16194
HToro o pasaeiny 5
Pa3nen 3. /IBuskeHue U B3aUMOAeCTBHE TeJl
bu6moreka IJOK
3.1 MexaHn4ecKoe ABUKEHNE 3 https://m.edsoo.ru/7f4
16194
bu6moreka IJOK
3.2 WHuepius, macca, INIOTHOCTh 4 https://m.edsoo.ru/7f4
16194
bu6moreka IJOK
3.3 Cwta. Bunsr cui 14 https://m.edsoo.ru/7f4
16194
Hroro no pazneny 21

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, )KUAKOCTEH U ra30B

Hanenue. [lepemava naBienus

bu6mmoreka IJOK

4.1 TBEPABIMU TEJIAMH, KUIKOCTIMH U 3 https://m.edsoo.ru/7f4
ra3amu 16194
bu6mmoreka IJOK
4.2 JlaBJieHHUE KUIKOCTH 5 https://m.edsoo.ru/7f4

16194
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bubmoreka [JOK

4.3 ATmochepHoe aBieHne 6 https://m.edsoo.ru/7f4
16194
. bu6mmoreka IJOK
4.4 fjf;;igii?;ﬁ;?ggw e 7 3 https://m.edsoo.ru/7f4
16194
Hroro no pazneny 21
Paszgea 5. PaGoTa u MOIIHOCTB. JHeprus
bubmoreka IIOK
5.1 PabGota 1 MomrHOCTH 3 1 https://m.edsoo.ru/7f4
16194
bu6moreka IJOK
52 [TpocThie MEXaHU3MBI 5 1 https://m.edsoo.ru/7f4
16194
bu6moreka IJOK
5.3 MexaHn4eckas SHepTHsI 4 1 https://m.edsoo.ru/7f4
16194
Htoro no pazaeny 12
PeszepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB T1O 68 12
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8 KVIACC

KosanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumenoBanue pa3aesioB u (un¢posbie)
Kontpoabnbie IIpakTuueckue
n/n TeM NPOrpPaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypchbl
Paszgea 1. TermoBble sABJICHUS
11 CtpoeHue u cBOMCTBA 7 bubmmoreka [JOK
' BeIIIECTBA https://m.edsoo.ru/7f4181ce
bubmoreka IIOK
1.2 T 21 1 5
CIVTOBBIE TIPORECEH https://m.edsoo.ru/7f4181ce
Htoro mo pazneny 28
Paznea 2. JjekTpuiyecKkue 1 MArHUTHbIE SIBJICHUS
» ?HCKTPI/I‘ICCKI/IG 3apsbl. , . BuGmiorexa LIOK
: apsoK a
pA eHHf © Tena IR https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
59 [TocTOSTHHBIN IIEKTPUUECKUN 20 1 7 bubmmoreka [JOK
' TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
2. M 1 1.
3 ATHITTHRIC ABICHIE 0 > https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
2.4 C) 4
FICKTPOMATHITTHAA HEAYKIUA https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
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PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB 110
[NPOI'PAMME

68

14.5




9 KJIACC

Ne HaumenoBan KoanyecTBo yacon JJIeKTPOHHbIE
ne pasjieioB Bee Kourpoar IIpakrnuye  (uupposbie)
n/ uTeM HbIE CKHUe oOpa3oBareyibHbIE
I NPOrpaMMbl ro padoThI padoThI pecypcbl
Pa3znen 1. MexaHuueckue siBJIeHUSA
Mexartiriecio bu6mmoreka IJOK
1.1 ilf:;)gzl:reon 10 1 https://m.edsoo.ru/7f
41a4a6
OTIMCaHUs
Bsanmoeiicr bubmmoreka [JOK
1.2 Bie Te 20 1 3 https://m.edsoo.ru/7f
41a4a6
3aKOHLL bubmoreka [JOK
1.3 10 3 https://m.edsoo.ru/7f
COXpPaHECHUS 413436
Wroro no pazneny 40

Pa3znen 2. Mexannueckue K0J1e0aHUS U BOJHBI

MexaHuuecku bubmuorexa [IOK
21 ¢ KoJIeOaHus ! 3 https://m.edsoo.ru/7f
41a4ab
MexaHu4ecKu bu6moteka [IOK
2.2 8 1 3 https://m.edsoo.ru/7f

€ BOJIHBI. 3BYK

412426

Hroro no pazaeny 15

Paznen 3. DjeKTpoOMArHuTHOE 1MOJI€ M YJIEKTPOMATHUTHBIE BOJIHbBI

DJIEKTpOMarH
UTHOE I10JIE U

bu6mmoreka [JOK

3.1 K TOOMALHIL 6 2 https://m.edsoo.ru/7f
P 41a4a6
THBIE BOJHBI
Wroro no pazneny 6
Pa3nen 4. CBeToBbIE ABJICHUSA
4.1 3aKoHBI 6 2 bu6moreka IJOK
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pacrnpocTpaHe https://m.edsoo.ru/7f
HHUSI CBETa 41a4a6
JIuH3bI bubmmoreka [JOK

4.2  ONTHYECKHE 6 3 https://m.edsoo.ru/7f
pUOOPHI 41a4ab
Paznoxxenune bu6mmoreka IJOK
4.3  Oenoro ceera 3 2 https://m.edsoo.ru/7f
B CIICKTp 41a4a6
Wroro no pazaeny 15
Pa3znen 5. KBaHTOBbBIE SIBJIEHUS
Ucnyckanue u bubmmorexa [{OK
5.1 mnornomieHue 4 1 https://m.edsoo.ru/7f
CBETa aTOMOM 41a4ab
Ctpoenue bu6mmoreka [JOK
5.2  aTOMHOTO 6 1 https://m.edsoo.ru/7f
spa 41a4a6
Snepibie bubmoteka IIOK
5.3 peaki 7 1 https://m.edsoo.ru/7f
41a4a6
Htoro no pazneny 17

Paszgea 6. IloBTopurte/ibHO-00001A0IMH MOAYIb

[ToBTOpEHUE U
000011eHNe
6.1 coxepxaHus
Kypca GU3NKu
3a 7-9 knacc

Hroro no pazneny

OBILIEE
KOJIMYECTBO
YACOB 10
[TPOTPAMME

102

27

bu6mmoreka IJOK
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