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MOSCHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YpOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOU paboueit mporpaMMbl BOCIUTaHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Dusukay.

Copnepxkanue mporpamMmbl 1o (U3MKE HaAmpaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYarOUIMXCSl M OPraHU3ALMI0 W3YYCHHS
¢u3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo ¢usmnke yduTHIBAIOTCA
BO3MOXKHOCTH y4eOHOTO mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOy4EHHs], a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpaMMma no gu3uke ycTaHaBIMBAET paclpeaeiieHue yueOHOro MaTepuaia
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromxcsl.

[IporpamMma mo ¢usuke pa3paboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOM
MOMOIIM YUYUTENIO B CO3/IaHUU paboyell mMporpamMmbl 0 y4UeOHOMY MPEIMETY.

dusuka ABISETCS CUCTEMOOOPAZYIOUINM JUIsl €CTECTBEHHOHAYUHBIX YUEOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SABJICHUM, W3y4yaeMbIX XUMHEH, Ouosiorued, actpoHoMuerd u ¢GU3NIECKOU
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHOHAyYHYIO KApTUHY  MHpA,
NpPEeNoCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4dHOrO0 METOoJa
MO3HAHUS, TO €CTh CII0CO0Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 TVIaBHBIX 3a/1a4 (U3UYECKOr0 0Opa30BaHUS B CTPYKType OOIEero
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMM ECTECTBEHHOHAYYHON I'PaMOTHOCTH M
UHTepeca K HayKe y 00y4arouuxcs.

WN3yyenue ¢usuku Ha 0a30BOM YpOBHE TPEIIOJAraeT OBJAJECHUE
CIIEYIOIMMH KOMIIETEHTHOCTSMHU, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

HAyYHO OOBSCHSTDH SIBJICHHUS;

OLIEHMBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO HCCIIEAOBAHNUS;
WHTEPHPETUPOBATh JaHHBIE M MCIOJb30BaTh HAay4yHbIE JOKa3aTeabCTBA IS
MOJTyYEHUS BHIBOJIOB.

[enu wusyuenuss ¢GUBUKKM Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHus
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Dusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHbBIE  00111€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnernn MunuctepcTBa npocsenieHus: Poccuiickoit @enepanuu (IpoToKoa OT 3
nexadpst 2019 r. Ne [1K4BH).

Heau nzyyenuss pusuku:

o TMpPHUOOpETEHHE UHTEpeca M CTPEMJICHUS OOYyYarolmMXCs K HaydHOMY
U3YYCHUIO TIPHUPOJABI, Pa3BUTHE WX WHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;



pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TO3HAHUS U (POPMHUPOBAHHE
MCCIIE0BATEIBCKOTO OTHOIICHUS K OKPYKAOIIUM SIBIICHUSIM;
dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs OCHOB
CTpOEHHUS MaTepuu U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMupoBaHUE TMPEACTaBICHUN O poiM (PU3UKU IS Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTU;
pa3BUTHE  TMPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oymyuiei
npoecCHOHANBHON NeATeTLHOCTH, CBA3aHHOW C (PU3MKOM, TOATOTOBKA K
JaabHEeWIleMy 0Oy4YeHHUIO B 3TOM HAMNpPaBJICHUMU.

JlocTikeHne 3THX TeJIed TporpaMmbl MO (U3NKE HA yPOBHE OCHOBHOTO

o01miero o0pazoBaHmsi 00ECIIEYNBACTCS PEIICHUEM CIICIYIOIINX 3a/1ay:

npuoOpeTeHNEe 3HAHWH O  JUCKPETHOM  CTPOCHUHM  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJCKTPUYCCKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpETEeHNE YMEHUN OMHUCHIBATh M OOBSICHATh (DU3HUECKHUE SIBJICHUS C
UCITOJIb30BAHUEM TTOJIYYCHHBIX 3HAHUM;

OCBOCHHME METOJOB pELIEHUS MPOCTEUINIUX Ppacy€THBIX 3aJady C
UCIIOJIb30BAaHUEM  (PU3UYECKUX MOJIENe, TBOPUYECKHMX M TMPAKTUKO-
OpPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHMI HAOJIOJaTh MPUPOJHBIC SBICHUS U BBIIOJHSITH OIBITHI,
nabopatopHble  pabOTBl W AKCHEPUMEHTAJbHBIE  HCCIEIOBAHUS  C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ WHPoOpManuel (GU3NUEeCcKOro CcoaepKaHus,
BKJIFOYasi MH(POPMAIMIO O COBPEMEHHBIX JOCTHKCHUSIX (DU3HMKH, aHAIH3 U
KPUTUYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodecCHoHaTbHON eI TEIbHOCTH, CBI3aHHBIMU C
bu3NKON, W  COBPEMEHHBIMH  TEXHOJOTHUSMH, OCHOBAaHHBIMH  Ha
JTOCTIKEHUSIX (PU3UYECKOM HAYKH.

Ha usydyenue ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HENEN0), B §
Kiacce — 68 yacoB (2 vaca B Hezeno), B 9 kimacce — 68 yacoB (2 yaca B HECIIO).

[Ipennaraemspiii B mporpamMme 1o (pu3uke mepedeHp 1abopaTopHBIX padoT U

OTBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, yUUTEb JeiaeT BbIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOEHHOCTEH
OoOy4Jaronmxcs, CucKa AKCIEPUMEHTAIbHBIX 3a/laHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOI'0 FOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (pu3uke.
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Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro MUpa.

®uszuka — Hayka O npupone. fABnenHus npuponabl. dusznyeckue SBICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckne BenuuuHBL. M3mepenue ¢usnueckux BenuunH. Dusznueckue
npuoopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢u3uka u gpyrue ecteCTBEHHbIE HAYKH M3y4aloT npupoay. EcrecTtBeHHO-
HAay4YHbId METOJl TO3HAHUsS: HAONIOJCHHE, ITOCTAaHOBKAa HAYYHOI'O BOMPOCA,
BBIIBJKEHUE THUIIOTE3, OKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HabogaeMoro saByieHus. Onucanue (PU3NYECKUX sIBJICHUN C TOMOIIBIO MOJEIIEH.

Jemoncmpayuu.

MexaHnueckue, TEMIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
®duznueckre MNPUOOPHI U TpoLEAypa MPSMBIX HW3MEPEHHM aHaJOTOBBIM H
1M(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OrnpeieneHue 1EHbI ASTICHUS MKl U3MEPUTEIBHOTO TTpUdopa.

N3mepeHne pacCcTOSHUM.

N3mepenne 00bEMa KUIKOCTA U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepenue temmnepaTypbl MPU MOMOIIU KUJKOCTHOTO TEPMOMETpPA U JIaTyMKa
TEeMIEPaTypHhI.

[IpoBeneHue nccie0BaHus MO MPOBEPKE TMIOTE3bl: NAIBHOCTh IMOJETA IIAPUKA,
MYIIEHHOT'0 TOPU30HTAIBLHO, TeM 00JibIlle, YeM OO0JIbIIe BHICOTA ITyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BemiecTBa: aTroOMbl W MOJEKYJIbl, HUX pa3Mepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne wyactui] BemiecTBa. CBS3b CKOPOCTH JBMXKEHHUSI YacCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkeHue, auddysus. B3aumoneiicTBue yacTtuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEILIECTBA: CTPOCHUE Ta30B, KUIKOCTEH U TBEPIBIX
(kpucTammyecknx) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.
Hab6nronenne OpoyHOBCKOTO JIBHIKECHUS.
Hab6mronenue nuddysun.
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Habnronenue sBieHU, OOBSCHSIOMUXCS TMPUTHKEHUEM WIA OTTAJTKUBAHUEM
YacTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

Onenka 1uaMeTpa aToMa METOAOM PSJIOB (C UCTOIb30BaHuEeM (pororpaduii).
OnbITHl 10 HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.
OnbITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe IBWKEHHWE. PaBHOMEpHOE W HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JBUKCHUS.

SBnenne uHepuu. 3aKOH WHepuuU. B3aumoneiicTBUE Tel Kak MpPUYMHA
W3MCHEHHUSI CKOPOCTH JBI)KCHHS Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[TnotHOCTH BemecTBa. CBSI3b IUIOTHOCTH C KOJHMYECTBOM MOJICKYJT B EIUHHUIIS
o0bEMa BellecTBa.

Cuna Kak xapakTepUCTHKa B3auMmojencTBus Teil. Cuia yrnpyrocTd W 3aKOH
['yka. 3mMepenne cuibl ¢ MOMOINIBIO JUHAMOMETpA. SIBJIeHHE TITOTEHUS U CUiia
TsbkecTu. Cuila TshKeCTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Cnoxkenue
CWJI, HAIIPaBJICHHBIX MO OJHOM mpsiMoi. PaBHoxeiicTByromas cui. Cuia TpeHwus.
TpeHue cKoJIbKEHUS U TPEHUE MOKosl. TpeHue B MPUPOJIe U TEXHUKE.

Hemoncmpauuu.
HabGnrogenne MexaHnuecKoro IBUKEHHUS TeNa.
N3mepenne cKopoCTH NPSIMOJTUHENHOTO ABUKEHUS.
HabGnronenue siBeHUs: HHEPLIMH.
HabGnronenne n3MeHeHusi CKOPOCTH MPY B3aUMOJIEUCTBUM TEll.
CpaBHEHHE Macc 10 B3aUMOJIECHCTBHIO TEJL.
CnoxeHue CuJl, HallpaBJICHHBIX IO OJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimaol.

OnpeneneHue CKOPOCTU PaBHOMEPHOTO ABUKEHUS (IIApUKA B KUIKOCTH, MOJEIU
IEKTPUUECKOTO aBTOMOOMIIS M TaK Jaliee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa WITK MIapHKa M0 HAKIOHHOM
IJIOCKOCTH.

Omnpenenenue IIOTHOCTH TBEPIOTO Tea.

OMNBITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTDh pacTsDKEHUs (JedopMaliiun) mpyKuHbI
OT IPUJI0KEHHON CUJIBL.

OnbIThI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIbKEHUS OT Beca Teja
U XapaKkTepa COMPUKACAIOLIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl YMEHBIIICHUS W yBEIMUYCHUS JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJieHUs raza oT o0BbEMa, Temreparyphl. [lepemaua naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MaIIuHbI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTU OT TiayOuHbI. ['mapocratumdeckuit
napagokc. Coobmaroiuecs cocynbl. ['unpaBinueckue MEXaHU3MBbl.
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Atmocdepa 3emnu u armochepHoe napieHue. lIpuyuHBI CylecTBOBAHUS
BO3QylIHOW oOosouku 3emin. OnbiT Toppuuemu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! A u3MepeHust aTMOc(hEepHOTO TaBICHUSI.

JleilicTBUE JKUIKOCTU M ra3a Ha MOTPYKEHHOE B HHUX TeNo. BrITankuBaromias
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBaHue.

Hemoncmpauuu.

3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[TposiBnenue nefcTBUs aTMOC(HEPHOTO TaBICHMUS.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CHIIbI OT 00bEMa MOTrpy:KEHHOM 4YacTh Telna U
IIJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIIKUBAIOIIEH CUJIbI BECY BBITECCHEHHOU KUJKOCTH.

VYcimoBue IUIaBaHUA TeEJ: IUIABAHUE WIIA IIOTPY)KEHHE TEl B 3aBUCHUMOCTH OT
COOTHOILEHHUS TUIOTHOCTEH TeJIa U JKUJIKOCTH.

Jlabopamopnvie pabomul u onvimaol.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTrpYKEHHOW B
KAJKOCTb YAaCTH TeJA.

OrnpeneneHue BBITAIKABAIOIIEW CHJIbI, JEWCTBYIOUIEM HA TEJNO, MOTPYKEHHOE B
KUJKOCTD.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIKUBAIOIIEH CHJIbI, JCHCTBYIOLIEH Ha TEJIO B
KUJKOCTH, OT MaCChI TENA.

OMnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKUBAIOILIEH CUJIIbI, JEUCTBYIOIIEH
Ha TEJIO B XHUAKOCTH, OT 00BEMa MOTPYKEHHOM B JKUIKOCTh YacTU Tejla U OT
IIJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYUPOBAHME JIOJKU U OIpPEACIICHUE €€
rpy30N0ABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. JHEPIrUsl.

Mexanudeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBL: pblyar, OJIOK, HaKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpocteie
MEXaHU3MbI B OBITY U TEXHHUKE.

Mexannueckass dSHeprusa. KuHernueckas UM IOTEHUHUAJIBHAS  JHEPIUS.
[IpeBpalieHre OHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Hemoncmpauyuu.
[IpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimaol.



1. Ompenenenve palbOTHl CWJIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHHH Tejla TI0
TOPU30HTAIBHON TOBEPXHOCTH.

2. UccnenoBanue ycnoBuid paBHOBECHUS phluara.

3. Uszmepenue KIIJI Hak10HHOM TIIOCKOCTH.

4. VI3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOU SHEPTHH.
8 KIIACC

Pa3znen 6. TermoBble siBJIeHHS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS BELIECTBA.
Macca u pasmepsl aTOMOB U MOJIeKYyJl. ONBITBI, MOJITBEPKIAIOIIUE OCHOBHbBIC
MOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPHUU.

Mopenn  TBEPHOro, HKHAKOTO M  Ta3000pa3HOr0  COCTOSHUW  BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOpHH.
CmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paCUIMPEHUE U CKATHE.
Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO JBHKEHHUS YaCTHULI.
BuyTtpennsist sneprus. CrnocoObl U3MEHEHUS BHYTPEHHEW SHEPTUM: TeIionepeaaya
U coBepuieHHe paboThl. Bunbl Temnonepeaauu: TEIIONPOBOAHOCTh, KOHBEKIUS,
U3IIy4YCHHUE.

KonuuecTBo TemnoTel. YaenbHas TEIVIOEMKOCTh BellecTBa. TemiooOMeH u
TEIUIOBOE paBHOBECHME. YpaBHEHHUE TeruioBoro OanaHca. [lmaBinenue wu
OTBEpPJICBAHME KPUCTAUNIMYECKUX BEHIECTB. YJeibHas TEIIoTa IJIaBICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumnenue. YjaenbHas TermioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATypbl KHUIIEHHUS OT aTMOC(HEpHOro
JTABJICHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpuntuner padoTs! TerwtoBbix apurarencit KIIJ[ remnoBoro neuratens. TernoBbie
JIBUTATEIIN U 3aIIUTa OKPYKAOUIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.
1. HaGmroneHue 6pOoyHOBCKOTO JBUKCHHUS.
HaGmonenune nuddysuu.
HaOmronenue siBfieHnit cMaurBaHUs M KaIMWIISIPHBIX SIBJICHUH.
HaOmronenue TenioBoro paciuimpeHus Ted.
M3meHeHne naBiieHUs] Ta3a NPU W3MEHEHMM 00bEMa M HArpeBaHUU WIIH
OXJIAXKICHUU.
[IpaBuiia u3MepeHus TEMIIEPATYPHhI.
Bubl Tenonepenaym.
OxJaxieHue Ipu COBEPIIICHUHN PaOOTHI.
. HarpeBanue nipu coBepiiieHIN pabOThl BHEITHUMU CHUJIAMHU.
10 CpaBHeHUE TEIUTOEMKOCTEN pa3IMYHbIX BEIIECTB.
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11.HaOnroneHue KUmneHus.
12.Hab6nroeHre mocTOsTHCTBA TEMITEpATyphl MPH TUTABICHUH.
13.Mojaenu TEIUIOBBIX ABUTATEIIEH.
Jlabopamopnvie pabomul u onvimol.
1. OnbIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
2. ONbITHI 1O BBIPAIIMBAHUIO KPUCTAIIOB MOBAPEHHOM COJIM WIIK caxapa.
3. OnbITel MO HAOJIOJECHUIO TEIUIOBOIO PACIIMPEHHUs Ta30B, >KUIKOCTEH U
TBEPABIX TEIL.
OmnpeneneHue gaBiIeHUs BO3yXa B OAJTOHE HIIPUILA.
5. OmnbITel, JIEMOHCTPHUPYIOLIIME 3aBUCUMOCTh JIaBJIIEHHS BO3AyXa OT €ro
00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.
6. [IpoBepka rumoTe3pl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
7. HabGmonenne wu3MEHEHUs BHYTPEHHEW OHEpPruM Tella B pe3ylibTare
TEeIIonepeayl U padoThl BHEITHUX CHJL.
8. UccnenoBanue sBJIEHHUS TEIJIOOOMEHa MpPU CMEIIMBAHUM XOJOJHOM U
ropstue BOJIBL.
9. OmpeneneHnie KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJIOM MPU TETLIOOOMEHE
C HArpEThIM METAJUIMYECKUM LIMJIUHIPOM.
10.Ompenenenue yaeabHON TEIUIOEMKOCTH BEILIECTBA.
11.UccnenoBanue mpoiiecca UCIapeHus.
12.0Onpenenenne OTHOCUTETHHON BIAYKHOCTH BO3/1yXa.
13.Onpenenenne yaenbHON TEIUIOTHI TIABJICHUS JIbJA.
Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.
OnekTpuzanms Ten. JlBa poxa  DNIEKTPUYECKUX 3apsaoB. B3ammonenicTBhe
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TEIAMH).
Onektpuueckoe mosne. Hanpsok€HHOCTh — 3iekTpuueckoro mnojs.  [IpuHiun
CYTIEPITO3UIINN DICKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).
Hocurenu »siexkTpuyueckux 3apsIoB. OJIEMEHTAPHBIA AIEKTPUUYECKUU 3apsi.
Crpoenne aroma. IIpOBOOHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.
DNEeKTPUYECKU TOK. Y CIIOBUS CYLIECTBOBAHHUS 3JIEKTPUUECKOrO TOKa. MICTOUHHKH
MOCTOSTHHOTO TOKa. JIeHCTBUS SJEKTPUUECKOTO TOKa (TEMIOBOE, XUMHYECKOE,
MarHuTHOE). DJIEKTPUUYECKUM TOK B )KUIKOCTSIX U rasax.
OnekTpudeckas uenb. Cuiia Toka. DeKTpuyeckoe HamnpsbkeHue. COmpoTUBIIEHUE
MIPOBOJHUKA. Y IEJIBHOE CONPOTUBIIEHUE BellecTBa. 3aKOH OMa ISl y4acTKa LEMNu.
[TocnenoBaTenpHOE U NAPAUIEIBHOE COEIMHEHUE TIPOBOIHUKOB.
Pabota © MOMmHOCTH 3JIeKTpUuYecKoro Toka. 3akoH JDxoyns—JleHua.
DneKkTpudecKre ey U MOTPEOUTENH ICKTPUIECKO sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.
[ToctostHHBIE MarHuThl. B3anmMoAeHCTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHOe
nose. MaruutHoe mosie 3eMJIM U €ro 3HaueHue i Ku3Hu Ha 3emiie. OnbIT
Opcrena. MarHuTHO€E MoJIe NIEKTPUUYECKOro Toka. [IpumMeHenne 3J1eKTpOMarauToB
B TexHUKE. JlelcTBME MArHMTHOrO TIIOJST HA OPOBOAHUK C  TOKOM.
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DNeKTpOoJBUraTellb MOCTOSIHHOTO ToKa. VCHosib30BaHHME 3JIEKTPOJABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SBaeHHE HIEKTpOMarHUTHOM HMHAYKUMHU. IlpaBumio Jlenua.
DIIeKTpOoreHeparop. CrocoOsbI MOJIyYCHUS AJIEKTPUYECKOMN SHEPIUH.
DIIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHUU.

Hemoncmpauuu.
DnekTpu3ainus Tel.
JIBa pojia 2JIEKTPUUECKUX 3apsIOB U B3aMMOJICHCTBHE 3apsHKCHHBIX TEJL.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DneKTpoCTaTHIECKast WHIYKITHUS.
3aK0H COXPaHCHUS YJIEKTPUICCKUX 3aPSIOB.
[IpOBOTHUKY U TUIICKTPUKHU.
MonenvupoBaHUe CUIIOBBIX JIUHUHN AJIEKTPUUECKOTO TOJIS.
W cToOYHMKY TTOCTOSIHHOTO TOKA.
. JIeHCTBUA IEKTPUIECKOTO TOKA.
10 DIEKTPUYECKUN TOK B )KUIAKOCTH.
11.T"a30Bblit pa3ps.
12.I3mMepenHne Cuiibl TOKa aMIepMETPOM.
13.M3Mepenne dIeKTPUIECKOTO HANPSHKCHHS BOJIBTMETPOM.
14.PeocTaT 1 Mara3uH CONPOTHUBIICHHM.
15.B3anmoieiicTBrE MOCTOSIHHBIX MAarHUTOB.
16.MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS TOJFOCOB MarHUTA.
17.MonenupoBaHHe MAarHATHBIX ITOJICH TTOCTOSHHBIX MarHUTOB.
18.0mbIT OpcTena.
19.MarauTHoe€ 1oJjie ToKa. DIEKTPOMArHuT.
20.[leficTB€ MAarHUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM.
21.25eKTpoaBUraTeNh MOCTOSTHHOTO TOKA.
22.ViccnenoBaHue SIBICHUS JCKTPOMAarHUTHOM WHTYKITUH.
23.0mnbiTel Dapages.
24.3aBUCUMOCTb HAIlPaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUSI.
25.91eKTporeHepaTop MOCTOSSHHOTO TOKA.
Jlabopamopuvie pabomel u onvimel.
1. OnpiTel 1O HAOMIOMCHWIO DJICKTpU3AIlMM T WHIAYKIHWECH W TIPH

CoNoRwWNE

COIIPUKOCHOBEHUH.
2. WccnenoBanue JEUCTBUSA DJCKTPUYECKOTO TIIOJII HAa TMPOBOJHUKH U
JTIADJICKTPUKH.

COopka 1 mpoBepKka paboThI MEKTPUIECKOM TIEMU MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHUe CUIIbI TOKA.

N3mepeHue u peryJupoBaHue HAIIPSAKEHUS.

HccnenoBanre 3aBUCMMOCTH CWIbl TOKA, HAYIIETO 4Yepe3 PE3UCTop, OT
CONPOTUBJICHUS] PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.
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7. OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb JIEKTPUUYECKOTr0 CONPOTUBIICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

8. IlpoBepka mpaBuia CIOXKEHHUS HANPsSOHKEHUM TpU  IOCIEI0BATEIbHOM
COEIMHEHNH JIBYX PE3HCTOPOB.

9. IlpoBepka mnpaBuia id CWIbl TOKa MHpPH MapajUIebHOM COECIUHEHUU
PE3UCTOPOB.

10.Onpenenenne paboThl 3JIEKTPUUECKOT0 TOKA, UAYILIETO YEPE3 PEIUCTOP.

11.0OnpeneneHre MOIHOCTHU JIEKTPUYECKOTO TOKA, BBIJEISIEMOM Ha PE3UCTOPE.

12.ViccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIErO 4Yepe3 JaMIOYKy, OT
HaIIpsDKEHMS HA HEW.

13.Onpenenenune KII/I narpesarens.

14 .VccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.

15.M3y4eHue MarHuTHOTO TOJIsl IOCTOSIHHBIX MAarHUTOB IIPU UX OOBEUHEHUU U
paszeneHuu.

16.VccnenoBanue AeMCTBUS 2JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17.00bIThl, I€MOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KaTYyILIKU
C TOKOM M MarHuTa OT CHJIbI TOKA U HallpaBJICHUS TOKA B KaTyLIKE.

18.13yueHue neicTBUS MarHUTHOTO TIOJIS1 HA MPOBOJHUK C TOKOM.

19.KoHcTpynpoBaHue U u3yueHue paboThl 3JEKTPOJBUTATEIS.

20.U3mepenue KI1/] anekTpoaBuraTeibHONW yCTaHOBKHU.

21.0mBITBI  TIO WCCJENOBAHUIO SIBICHUS DIIEKTPOMATHUTHOW WHIYKIIHH:

WCCIIEIOBAaHNE N3MEHEHUM 3HAYEHUS Y HAIIPABIICHUS MHAYKIIHOHHOIO TOKA.
9 KJIACC

Paznesn 8. Mexanuveckue siBJIeHUsI.

Mexanuueckoe  JaBWXKeHME. MarepuanbHas  Touka. Cucrema  orcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTIO JABWKEHHsS. PaBHOMEpHOE NPSMOJIMHEWHOE
nBrkeHue. HepaBHoMmepHoe npsiMosiHeHOE ABMKeHUe. CpellHss 1 MTHOBEHHAas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOycKOpeHHOE MpsiMOTMHEHOE IBIkeHne. CBOOOIHOE MajieHue.
OmnbiTel ["anunes.

PaBHOMepHOE nBIKEHHME TI0 OKpyXHOCTH. [lepmom m dacrtoTa oOpaieHus.
JInneriHasg u yriioBasi CKOpocTHu. LIeHTpocTpeMUTEIbHOE YCKOPEHUE.

ITepsoii 3axkoH Hprorona. Bropoii 3akoH Herotona. Tperuit 3akoH HprotoHa.
[TpuHIMII CYTIEPIO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHJIa TPEHUS CKOJIBXKEHMS, CUJIa
TPEHUS TTIOKOSI, APYTHE BUJIbI TPEHUSI.

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MafeHUSI.
Jemxenue mnanet Bokpyr Connna. [lepBas kocmuyeckasi ckopoctb. HeBecoMocThb
U IIEPErpy3KH.

PaBHOBecue wmatepuanbHOl TOUYkH. AOCOMIOTHO TBEpPAOE Tenmo. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpameHusi. MOMEHT cuiibl. LIeHTp TsixecTH.
Nmnynsc Tena. WM3meHnenne wummysnbca. Mmiynbc cuiibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEakTUBHOE NBUKEHUE.



Mexannyeckasi pabota U MOIIHOCTb. PaboTa cui TsKeCTH, YINpYrocTd, TPEHUS.
Cesi3p sHepruum u pabothl. [loTeHuManbHas HHEPrUsl Tena, MOAHATOIO Haj
NOBEPXHOCTHIO 3eMJIH. [loTeHiansHas sHeprus cxaToi npykuHbl. Kunetnueckas
sHeprusa. Teopema 0 KMHETHUECKOW PHEPruU. 3aKOH COXPAHEHUS MEXaHHYECKON
SHEPTHUH.

Hemoncmpauuu.

1.
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8.

9.

Habmronenne MexXaHW4YEeCKOTO JBIDKCHUS Tela OTHOCHUTEIHHO DPa3HBIX Tell
OTCYETA.

CpaBHEHHME TyTe W TPACKTOPUH JBIKCHHsS OJHOTO W TOTO K€ Teja
OTHOCHTEJIHHO Pa3HBIX TEJI OTCUETA.

H3mepenre CKOpOCTH M YCKOPEHUS TTPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanue npu3HaAKOB PAaBHOYCKOPEHHOTO JBUKCHHUSI.

HabGronenue nBM>XeHUs Telia 1Mo OKPYKHOCTH.

HabGmronenne MexaHWYeCKUX SIBJICHHUM, MPOUCXOMSIIUX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIHLHO
KaOuHeTa (QU3UKU.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MacChl Tejla W JEHCTBYIOLIEH Ha HEro
CHJIBI.

Hab6mronenune paBeHCTBa CHIT TIPH B3aMMOICHCTBHUH TEIT.

M3meHeHune Beca Tena npyu yCKOPEHHOM JBUKCHUH.

10.ITepenava ummynbca Ipy B3aUMOJICHCTBUH TEJ.

11.TTpeoOpa3zoBanHus SHEPTUH NPU B3aUMOJICUCTBUM TEJL.

12.CoxpaHeHne UMITyJIbCa TIPU HEYTIPYTOM B3aUMOJICHCTBHUH.

13.Coxpanenne uMmybca Ipu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBUU.

14 HabmroneHue peakTUBHOTO JBH)KCHHS.

15.CoxpaHeHne MeXaHU4eCKON IHEPTUU TIPU CBOOOTHOM TaJICHUH.
16.CoxpaHeHre MEXaHUYECKOW 3HEPruu MpH ABWXKCHUU Teja MOJ JIEHCTBUEM

MIPY>KUHBL.

Jlabopamopnvie pabomul u onvimol.

1.

2.

KoHcTpynpoBanue Tpakra il pa3rOHa M JAJBHEWIIEr0 PaBHOMEPHOTO
JBUKEHUS [IAPUKA WIH TEJIEKKU.

OmnpeneneHue cpeaHeld CKOPOCTH CKOJBXEHUsS Opycka WU JIBHXKCHUS
1IapyKa 10 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHne YCKOpEHHs Tejda IpU PABHOYCKOPEHHOM JIBJKEHHH TI0
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanure 3aBUCUMOCTH NYTH OT BPEMEHU MpPU PAaBHOYCKOPEHHOM
JBH)KCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka THUMOTE3bI: €CM TMpPU PABHOYCKOPEHHOM JBHKEHMHU 0e€3
HAa4aJIbHOW CKOPOCTH IIYTH OTHOCSTCS KakK pPsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIAE MPOMEXKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanve 3aBUCHMOCTM  CHJIBI  TPEHHSI CKOJIBKEHHMS OT  CHJIbI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenne KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.



8. Ompenenenue >kECTKOCTH MPYKUHBI.
9. Ompenenenrie pabOThI CHIIBI TPEHUS MIPYU PABHOMEPHOM JIBUXKEHUU Teja 10
TOPU30HTATBHON TOBEPXHOCTH.
10.Omnpenenenne paboOThl CWJIBl  YIOPYrOCTH TMpU TOIBEME Tpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.
11.M3y4yeHue 3aKoHa COXPaHEHUS SHEPTHH.
Pa3znen 9. Mexannueckune KoJ1e0aHuS M BOJIHBI.
Konebarensnoe naBmxeHue. OCHOBHBIE XapaKTEPUCTHUKUA KOJEOAHWM: TEPHO/I,
4acToTa, aMIUINTyaa. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKHU. [IpeBpamenne
SHEPIUM NPU KOIEOATEIHBHOM JIBUKEHUM.
3atyxaronme kosieOanus. BoiHyxaeHHble KosieOanus. Pesonanc. MexaHuueckue
BOJIHBI. CBOMCTBAa MEXAHWYECKUX BOJIH. [IpojosibHBIE M TIONEpPEYHBIC BOJHBI.
JInvHa BOJHBI U CKOPOCTh €€ pacnpocTpaHeHUsl. MexaHWn4eCKHUE BOJHBI B TBEPAOM
TeJIe, CCHCMUYECKUE BOJIHBL.
3Byk. ['pomkocTh 3Byka W BbicoTa ToHa. Otpaxenue 3Byka. WHPpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.
1. HaGmonenue kosiebaHMil Tesl MOJ JCHCTBHEM CHIIBI TSXKECTH U CHIIbI
YIPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BoIHYXIEHHBIX KOJEOaHUI 1 pe30HaHca.
PacnipocTpaneHnue npo10ibHbIX U NONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTHI.
AKYCTHYECKUIN PE30HAHC.
Jlabopamopnwie pabomul u onvimol.
1. Omnpenenenue 4acToOTHI U MEpUOJIa KOJIeOaHUM MaTeMaTHYECKOT0 MassTHUKA.
2. OmnpeneneHne 4acTOThl U IIepruoia KoieOaHuil MpyKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TEepHoAa KoJieOaHMH MOJABELIEHHOIO K HUTH
rpy3a OT JJIUHbI HUTH.
4. WccnenoBaHue 3aBUCHMOCTH Mepuojia KojeOaHUN MPYXKUHHOTO MasTHHUKA
OT Macchl Tpy3a.
5. IlpoBepka HE3aBUCHUMOCTH Mepuojaa KoieOaHWil Tpys3a, MOABEIICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OnbITel,  JEMOHCTPUPYIOLIME  3aBUCUMOCTh  Iepuofa  KoJjebaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.
7. N3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.
Paznen 10. DiaeKTpOMArHuTHOE 1MOJIE M 3JIEKTPOMATHUTHBIE BOJIHbI.
DIEeKTPOMarHUTHOE ToJe. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
AJIIEKTPOMArHUTHBIX BOJH. [llkayna 37€KTpOMarHUTHBIX BOJIH. Mcronb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBS3H.
DOnexTpomMarHuTHas npupoja ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
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Hemoncmpayuu.

1. CaoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.
Jlabopamopnvie pabomul u onvimaul.

1. 3yyeHue CBOMCTB SJEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMJIBLHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.
JlyueBas mogmens cBerta. Mcrounukm csera. IIpsMonmHelrHOE pacrnpocTpaHeHue
ceera. 3atMenusi Connua u Jlynsl. Otpaxenue cBeta. [lnockoe 3epkanio. 3akoH
OTPa)KECHUS CBETA.
[Ipenomnenue cBera. 3aKoH NpesoMiieHHs cBeTa. [loaHOe BHYTpeHHEE OTpaKeHUE
cBeta. lcmosib30BaHWE TOJHOTO BHYTPEHHErO0 OTpPaXEHUS B  ONTHYECKUX
CBETOBOJAX.
Jlunza. Xox nydeit B nun3e. OnTudeckas cucrema (poroamnmnapara, MUKPOCKOIA U
Teneckona. ['a3 kak ontudeckas cuctemMa. bim3opykocTh U 1alIbHO30PKOCTb.
Paznoxenue 6emnoro ceeta B ciektp. OnbiTel HetoToHa. CrioskeHHE CIEKTPaTbHBIX
uBeToB. J(ucnepcus ceera.

Jemoncmpayuu.
[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[TonyueHnne n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
Ontuyeckui CBETOBO/I.
Xon nyuei B coOuparoieit JInH3e.
XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.
[Tony4yenune n300paxeHuit ¢ MTOMOIIBIO JIMH3.
. [Ipunnun aeiictBusa poroanmnapara, MUKpOCKOIIA U TEJIECKOTA.
10.Monens rnasa.
11.Pa3nokeHue 6e10ro cBETa B CIEKTD.
12.Tlony4yenue 6em0ro cBETa MPH CIOKEHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimaol.
1. UccnenoBanue 3aBUCUMOCTU yTIJIa OTPaXEHHUs CBETOBOTO Jyda OT YyIJia
naJIeHuUs.
2. V3ydenue xapakTepUCTHK W300paKEHUsI MpeIMeTa B IIJIOCKOM 3epKaje.
3. HccnenoBanue 3aBUCUMOCTH yTJia MPEIOMJIEHUS CBETOBOIO Jiyda OT yrja
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
[Tonyyenune n300paxeHnit ¢ TOMOLIBI0 COOMPAIOIIECH JTMH3BI.
5. Ompenenennie (HOKYCHOTO PACCTOSHUS M ONTHYECKOM CHIIBI COOMPAOIICH
JINH3BI.
6. OmBITHI 1O Pa3I0KEHUIO OEJIOTO CBETAa B CIIEKTP.
OneITEl MO BOCHPUSTHIO IBETA MPEAMETOB MPU HMX HAOIIOICHUH 4Yepes3
[BETOBBIE (DPUIIBTPBHI.
Pa3nen 12. KBaHTOBBIE SIBJICHHUS.
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OmnbiTel  Peseppopna u mmanetapHas mopaens atoma. Mopens atoma bopa.
HcnyckaHue 1 NoriomeHre ceeta atoMoM. KBaHTsl. JIMHeWYaTble CIIEKTPBI.
PagnoaktuBHoCTh. Anb(a, 6eTa- U raMMa-uznydeHus. CTpoeHre aTOMHOIO sapa.
Hyxnonnas monens atoMHOro suapa. Msoromsl. PagnoakTuBHBIE NpeBpanicHUs.
[Iepuon nmosrypacnana aTOMHBIX sIIEP.

SnepHble peakuy. 3aKOHbI COXPAaHEHHUs 3aps0BOr0 U MAaCCOBOIO YNCEI. DHEPTHUs
CBSI3M aTOMHBIX si7iep. CBsI3b MacChl U DHEPrUuM. Peakuyy CUHTE3a U IEJIEHUs sep.
Ncrounnku sHeprun ConHIa v 3BE37.

Snepnas osHepretuka. JleMCTBHS paJMOAKTUBHBIX W3JIy4YCHUM Ha JKHUBBIC
OpPTaHU3MBI.

Hemoncmpauuu.

1. CrexTpbl U3Ty4YEeHHUs U TOTJIONICHUSI.

2. CnekTpsl pa3IMYHBIX Ta30B.

3. Cnektp Bomopoja.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. Pabota cuérunka HOHU3UPYIOIIUX U3TYyUYEHUH.

6. Perucrtparnus uznydeHus NpUPOIHBIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamopuwie pabomul u onvimaol.

1. HaOmroneHue CIIOMIHbIX U JIMHEHYATHIX CIIEKTPOB U3JIYUYCHUS.

2. UccnenoBanue TPEKOB: U3MEPEHNUE YHEPTUU YACTHUIIHI IO TOPMO3HOMY ITYTH

(mo gotorpadusm).

3. U3mepenue paanoakTuBHOTO (oHA.
IHoBTOpPUTEIBLHO-00001AO NI MOAYJIb.
[ToBTOpUTENHEHO-0000IIAIOMIUN MOJIY/Ib TPEAHA3HAYECH MJI1 CHUCTeMaTU3alluu |
000011IeHUs TPEIMETHOTO COJCPKAHUS U OIbITa JACITEIBHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKHU, a TakKe JJIs MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3mke ajisg 00ydarommxcsi, BRIOPABIINX 3TOT
y4eOHBIN TpeIMeET.
[Ipy u3yyeHHUH MAHHOTO MOAYJA PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS BHIBI
JeSTeTbHOCTH, HA OCHOBE KOTOPBIX 00ECTeUnBaeTCs JOCTHKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMupyeTcs
€CTEeCTBEHHOHAYYHAasl TPAMOTHOCTh: OCBOCHHUE HAyYHBIX METOJIOB MCCIICIOBaHUS
SBJICHUW TPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSICHATH (DU3UYECKUE
SBJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHCIE
KaueCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[TpyHIMIIHATBEHO AEATEIbHOCTHBIM XapAKTEP JAHHOIO pa3leiia pPean3yeTcs 3a
CYET TOT0, UTO OOYUAIOIIMECS BBITIOIHSIOT 3aJJaHUsI, B KOTOPBIX UM TpeiaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWM PACIIO3HABATh U HAYYHO OOBICHITH (HHU3UUECCKUE
SABJICHHS B OKPY’KAIOILIEW IPUPOJIE U TOBCEAHEBHOM KU3HU;
WCIIOJIb30BAaTh HAYYHBIE METOJBI HMCCIECNOBAaHUS (PU3NYECKUX SIBIICHUN, B TOM
YyuCIe AJ1sl IPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAY4YHBIE OCHOBBI HamOOJee BaXXHBIX OCTI)KCHHH COBPEMEHHBIX
TEXHOJIOTU, HAPUMEP, MTPAKTUYECKOTO HUCMOJIb30BAHUS PA3TUYHBIX UCTOUHUKOB



9HCPIrMru Ha OCHOBC 3aKOHA HNPCBPAIICHHA W COXPAHCHUS BCCX M3BCCTHLIX BHU/I0B
OHCPIUH.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne pusmku Ha ypoBHE OCHOBHOTO 0OOIIEro 0Opa3oBaHUS HAIPABICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U TPEIMETHBIX 00pa30BaTEeIbHBIX
pe3yIbTaTOB.

B pesynbraTe uzydenus GuU3MKU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs
y oOyuaronierocst 6ynyT copMUpOBaHbl CIEAYIONINE JTUYHOCTHBIE PE3YJIbTAThI B
YaCTHU:

1) mIaTpUOTHYECKOr0 BOCIIMTAHUS:

- IPOSIBJICHUE HHTEpPECAa K HUCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM
bu3nUecKoil HayKH;

- [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX -(DU3UKOB;

2) rpaxaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY Y4YacTHIO B OOCYXJIEHHHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TMPOoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM
bu3uKY;

- OCO3HaHUE BAXHOCTH MOPAJIbHO-ITUYECKUX TMPUHIIMIOB B JEATEILHOCTH
Y4EHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCTIPUSTHE DSCTETUYECKHX KadecTB (DU3MYECKON HayKu: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO IMO3HAHUSA:

- OCO3HAHHUE IEHHOCTH (PU3NUYECKON HAYKW KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHEUILIEH COCTABIIAIOLIECH KYJIbTYPHI;

- pa3BUTHE HAy4YHOW JIOO03HATETHLHOCTH, WHTEpEca K HCCIEI0BATEIBCKOM
NesTEIbHOCTH;

5) popMupPOBaAHUSA KYJbTYPbI 3[I0POBbSI U SIMOIUOHAJILHOIO 0JIATOMOJIYyYHS:

- OCO3HaHHWE IIeHHOCTH 0Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, Ba)XXHOCTH TIpaBWiI 0O€30MacHOro TOBEACHUS Ha
TpaHCIOPTE, Ha J0pOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

- chopMUpOBaHHOCTH HaBbIKA pedIICKCHH, PU3HAHUE CBOETO MIPaBa HA OIMIUOKY H
TaKOTO € MpaBa y APyroro 4ejioBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

- AKTUBHOE Yy4YacTU€ B PEIICHUU MPAKTUYECKUX 3adad (B paMKax CEMbH,
00pa30BaTeNbHOM OpraHU3alllK, TOpPoJa, Kpas) TEXHOJOTHYECKOH M COIHAIbHOM
HAIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIEC ¥ (PU3NUECKUX 3HAHHM;



- UHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOodeCcChid, CBSI3aHHBIX C (PU3UKOM;

7) 3KOJIOTU4eCKOTr0 BOCIIMTAHMSA:

- OpUEHTAIMS Ha MpUMEHEeHUE (PU3UYCCKUX 3HAHUM JJIsI PEIIeHUs 3a7a4 B 00J1acTH
OKpYXaIoIIel Cpefpl, IJTAHUPOBAHUS TOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJIC/ICTBUN [ OKPY’KAIOIIEH CPEIbl;

- OCO3HaHWE TJ00AIBHOTO XapakTepa JKOJOTHUECKHUX IMpodJieM W MyTer ux
pelieHus;

8) agmanTauuMu K HU3MEHAIIMMCH YCJAOBMSM COUMAJIBLHOM W MPHPOAHON
cpeabl:

- MOTPEOHOCTh BO B3aMMOJACHCTBUM MPU BBINOJHEHUHU UCCIEAOBAHUNA U MPOECKTOB
(bu3nYeCKON HAMPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JPYTHUX;

- IOBBIICHUE  yPOBHA  CBOCH  KOMIIETEHTHOCTHM  4Y€pe3  IPAKTUYECKYIO
JICATEIILHOCTD;

- MOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4YHCIEe (HOPMYJIHPOBATH
UJIey, TIOHSATHUS, TUIIOTE3bI O PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

- OCO3HaHue Je(HUIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B 00JIacTH
busuKy;

- INTAHUPOBAHUE CBOETO PAa3BUTHS B MIPHOOPETCHUN HOBBIX (DPM3UUECKUX 3HAHUM;

- CTPEMJICHHE aHAIM3UPOBATh U BBISBIISITH B3aMMOCBS3U IIPHUPOJIBI, OOIIECTBA U
PKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUA;

- OLICHKa CBOMX JEWCTBUM C YYETOM BIMSHUS Ha OKPYXKAIOUIYIO Cpeny,
BO3MO>KHBIX I'JIOOAJIBHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTte OcBOEHHs MpOrpaMMbl 1O (HU3MKE HA YPOBHE OCHOBHOIO
oO1iero odpa3zoBanus y obyyvaromierocs 0yayT chopMupoBaHbl MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHBIC  Y4YeOHBIC  JICWCTBUS,  PETYJISATHBHBIC
YHHUBEpCaJIbHbIC yUeOHbBIC ICHCTBH.

Ilo3HaBaTe/ibHBbIC YHHBEpPCaJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble JJornueckue aeicTBUA:

BBISIBJISITH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHHH);
yCTaHABIMBATh CYIIECTBEHHBIM TPHW3HAK KJIacCU(UKAIIMN, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISBIISTh 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B paccMaTpUBacMbIX (haKTax,
JAHHBIX U HAOJTFOACHUSX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;



BBISIBIIITH TIPUYUHHO-CJICICTBEHHBIC CBSI3H MPU M3yUYeHUH (HU3UUECKUX SBIICHUN U
MPOLIECCOB, JeNlaTh BBIBOJABI C HCIOIb30BAHUEM JCAYKTHUBHBIX M HMHJIYKTUBHBIX
YMO3aKJIIOUE€HU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEJINYUH;
CaMOCTOATENILHO BBIOMpaTh CHOCOO perieHust y4dyeOHoM Qu3nyeckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILCHHUS, BHIOOpP Hanbojee MOIXOSIIET0 C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKkye 1eCTBUSA.

HCII0JIb30BaTh BOMPOCHI KAK HCCIIEI0BATEIbCKUI HHCTPYMEHT TO3HAHMUS;
MPOBOAUTh MO CaMOCTOATEIBHO COCTaBJICHHOMY IUJIaHY OIBIT, HECIOKHbBIN
(bU3UYECKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAaHNE (PU3NIECKOTO SBIICHUS;
OIICHWBATh Ha MPUMEHHMOCTHh W JIOCTOBEPHOCTH WH(OPMAIUIO, TOJYYCHHYIO B
X0J1€ UCCJICIOBAHUS WU DKCIICPUMEHTA;

CaMOCTOSITeNIbHO  (hopMynHpoBaTh 00OOIIEHUSI W BBIBOJALI MO pe3yJibTaram
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajlbHEHIIee pa3BUTHE (PU3MUECKHX IPOIIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJIOKEHUS 00 HMX pPa3BUTHM B HOBBIX YCIOBHSX U
KOHTEKCTax.

Pabora ¢ nnpopmanueii:

MPUMEHSTh Pa3IUYHbIE METOJbl, HHCTPYMEHTHI U 3aIPOCHI TIPU TIOUCKE U OTOOpE
uHOpMAIIMU WM JAaHHBIX C Y4€TOM NPEAJIOKEHHOW ydeOHOM (dusmdeckoit
3a/1auu;

aHaJu3UpOBaTh, CHUCTEMATHU3UPOBATh U  HUHTEPIPETUPOBATH  HHOOPMALIUIO
Pa3JIMYHBIX BUJOB U (DOPM TMPECTABIICHHUS;

CaMOCTOATEIBLHO BBIOMPATh ONTUMANbHYIO (DOpMY IpeAcCTaBICHUs] HHDOpMALUU U
WJUTIOCTPUPOBATH PEIIaeMbI€ 3a1a4 HECIIOKHBIMU CXEMaMU, uarpaMMamMu, WHOU
rpaduKoi U UX KOMOUHAIUSIMH.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIE Y4eOHbIE T1eCTBHS:

B XOJIe OOCYXXJIeHUs y4eOHOTro MaTepualia, pe3yJbTaToOB JIa0OpaTOPHBIX padOT U
MIPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKTaeMOW TEMbI U BBICKA3bIBATh
UJIeH, HAIICJICHHbIE Ha PEICHUE 3a/ladyd U TOoJJEp)KaHHue OJaroxenaTeIbHOCTH
OOIICHMS,

COTIOCTABJISITh CBOU CYXKJIECHHSI C CYXKACHUAMH JPYrUX YYaCTHUKOB JUajora,
OoOHapYy>KUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHIA;

BBIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUChbMEHHBIX TEKCTAX;

NyOJIMYHO TIPEJCTABIATh PE3YJIbTaThl BBIMOJHEHHOTO (DU3UYECKOrO  OIbITa
(dKCIIepUMeHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYyaJbHOU
paboThI IPU PELICHUH KOHKPETHOU (PU3MYecKol mpoOieMbl;

MPUHUMATh LIEJIM COBMECTHOW JIESATEIIbHOCTH, OPraHW30BBIBATH JICHMCTBUS IO €€
JTOCTIDKCHUIO:  PaclpeleisiTh poJid, OOCYX AaTh TMPOLECCHl W PE3yJIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIbKHX JIFOJICH;

BBITIOJIHATHh CBOIO YacCTh pabOThI, JOCTUTAs KAYECTBEHHOTO pe3yJibTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JACHUCTBUS C APYTUMU YI€HAMU KOMaH/IbI;
OLICHMBATh KAue€CTBO CBOEr0 BKJIaJa B OOMMH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENEHO C(HOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUSI.



PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

BBIABJIATE NPOOJEMBbI B JKM3HCHHBIX M YUYEOHBIX CHUTYalMSIX, TPEOYIOIIUX st
perieHusi GU3NIECKUX 3HAHWM;

OPUEHTUPOBATHCA B PA3IUYHBIX MOAXO0AaX MPUHATUS PEUICHUN (MHIUBUIYaIbHOE,
MPUHATHE PEILICHUS B TPYIIIE, IPUHITUE PEIICHUHN TPYIIION);

CaMOCTOSATEIILHO COCTABJISITh AJITOPUTM pelieHUsT (PU3NYECKON 3a/1auu WU TIjIaHa
UCCIIEIOBAHUSI C YUYETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh MIpejiaraéMble BapUaHThI PEIICHHUIA;

JieJaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

JlaBaTh aJICKBATHYIO OIIEHKY CUTYallMH U TIpeijiarath miaH €€ U3MEHEHUS;
OOBSCHATh NMPUYUHBI JOCTHKEHUS (HEJOCTHIKEHHUS) PE3yIbTaTOB JESATEIHLHOCTH,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JICITCIBHOCTH (B TOM WYHCJIE B XOJ BBIIIOJTHEHUS
(U3UYECKOTO HCCIIEIOBAaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
W3MEHUBIIMXCS CUTYaI[ui, yCTAaHOBJIECHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTh ce0s Ha MECTO JIPYyroro 4ejioBeKa B XOJI€ CIopa WIM JUCKYCCHM Ha
HAay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;

MpU3HaBaTh CBOE MPaBO Ha OMIMOKY TpPH pPEIIeHUH (PU3MUECKUX 3aaad WId B
YTBEPKICHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.

IMPEAMETHBIE PE3YJIBTATBI

K xonity oOydenusi B 7 Kjacce IpeIMETHBIE PE3yIbTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCITOJIB30BaTh TOHATHSA: (PU3NYECKHE M XHMHYCCKUE SBIICHUS, HaOJIOJCHUE,
OKCIIEPUMEHT, MOJIe]b, THUIIOTE3a, CAWHMIBI (U3UYECKUX BEIMYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE, KUIKOE, Ta3000pa3Hoe),
MEXaHUUYECKOE JBIKCHHE (PaBHOMEpPHOE, HEPAaBHOMEPHOE, MPSIMOJUHEHHOE),
TpaeKTopusi, paBHOJACUCTBYIoIIAs cuia, jaedopmanus (yrnpyras, riacTH4YecKas),
HEBECOMOCTbh, COOOILAIOIINECS COCY/IbI;
paznuyath sBiIeHus (nuddys3us, TEIIOBOE JBWIKEHHWE YaCTHUI[ BEIIECTBa,
paBHOMEPHOE JBUKCHUE, HEPABHOMEPHOE JBWKCHUE, WHEPIUS, B3aUMOJICHCTBIE
TeJ, paBHOBeCHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO0 BpaIllCHMs, Tepeaada
JaBJIEHUsT TBEPABIMU TEIaMH, KUIKOCTAMU W Ta3zaMu, aTMoc(epHoe maBicHHE,
IJIaBaHWE TeJ, TMPEBpaIICHUS MEXaHWYECKOW DJHEPruu) MO ONMUCAHUI0 WX



XapaKTEpPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
busnuecKoe SIBICHHUE,

pacro3HaBaTh MPOSIBICHUE H3YUYCHHBIX (PU3WYECKUX SIBJICHUN B OKpYXKaloleM
MUpE, B TOM uucie (U3MYECKUE SBJICHUS B TMPHUPOJIE: MPUMEPHI JBUKEHHUS C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOM U HEKUBOM MIPUPOJIE, NEUCTBUE CUJIbI TPEHUS B
OpUpOAEe U TEXHUKE, BIMUSHHE aTMOCHEPHOrO JABJICHHS HA >KUBOW OPraHU3M,
IJIaBaHUE pbIO, phlYard B TEJE YEJOBEKa, MPHU 3TOM IMEPEBOAUTH MPAKTHUYECKYIO
3aauy B y4eOHYIO, BBIICNIATH CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKH) (PU3HUECKHUX
SIBIICHUI;

ONKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (DU3UYECKUE SIBICHHS, HCIOJB3YS
buszndeckue BenuuMHBI (Macca, 00BEM, IIJIOTHOCTH BEIIECTBA, BpPEMs, IIyTh,
CKOpPOCTb, CPEIHSIA CKOPOCTh, CHJIA YIPYIOCTH, CHJIa TSHXKECTH, BEC TeJa, CHIIA
TpeHusi, AaBieHue (TBEPAOTO Teja, MKUJIKOCTH, Ta3a), BBITAIKUBAIOUIAs CHIIA,
MexaHu4eckas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PUIIUEHT
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KHHETUYECKasl M IOTEHIIUAJIbHAS SHEPTHs] ), IPU
OMMCAHUM TPABUIIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCMOJIb3YEMbIX BEJIUYUH,
uxX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIUYUH, HAXOJIUTh (POPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYUHAMU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBJICHHUS U TPOLIECCHI, HUCIOIb3YS
MpaBWiia CIOXKEHUs CUJl (BIOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akon Ilackams,
3aKOH Apxumesna, NpaBUJI0O paBHOBECUs pbldara (0J0Ka), «30JI0TOE MPABUIION
MEXaHHUKH, 3aKOH COXPAaHEHUsS MEXaHWYECKOW »OHEpruu, MNph OSTOM JaBaTh
CJIOBECHYI0 (DOpMYJTUPOBKY 3aKOHAa W 3allUChIBaTh €ro MaTeMaTH4YeCKoe
BBIPAKEHUE;

OOBSICHATh (DPU3UYECKUE SIBJICHUSI, TIPOILIECChl M CBOWCTBA TEJ, B TOM 4YHCJIE U B
KOHTEKCTE€ CHUTyallud MPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa: BbISABIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 TOTMYECKHX IIaroB
c ornopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBJICHUM, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemiath pacuéTHele 3a7ayd B 1—2 JEUCTBUS, UCIHOJIB3Ysl 3aKOHBI U (POPMYIIHI,
CBsI3BIBAIONINE (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHalM3a YCJOBHUS 3aJa4d
3aMKChIBaTh KPATKOE YCIOBHE, TIOJICTABIATH (PU3HMUECKUE BETMIMHBI B POPMYIIBI U
MPOBOAUTH PACUEThI, HAXOUTh CIIPABOYHBIE JJAHHBIC, HEOOXOAUMBIC ISl PEIICHUS
3a/1a4, OIEHUBATh PEATMCTUYHOCTh MOJIYYEHHON (DU3NUECKON BETMUNHBI,
pacro3HaBath MPOOJIEMbI, KOTOPbIE€ MOXKHO PEHIUTh MPU MOMOIIM (HU3NUECKUX
METOJIOB, B ONHCAHUW MCCJIEIOBAHUS BBIJCIATH MPOBEPSIEMOE MPEATIOT0KEHUE
(rumote3y), pa3auvaTh U UHTEPHPETUPOBATH TMOJIYUYCHHBIM pe3ysibTaT, HAXOAUTh
OIMOKHU B XOJI€ OIBITA, JAeaTh BEIBOJBI 0 €0 pe3yJibTaTaM;

MPOBOJIUTH OMBITHl MO HAOMIOJAEHUI0 (U3MYECKUX SBICHUN WU (PU3NYECKHUX
CBOMCTB Ten: (QopMyIHpOBaThH MPOBEPSEMbIC MPEANOJIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TMPEUIOKEHHOTO OO0OpYyIOBaHMS, 3aMHUCHIBATh XOJ[ OIbITa U
(GbOopMyIHPOBATH BHIBOIHI,

BBITIOJTHATH MPSMbBIE U3MEPEHHS PACCTOSHUS, BPEMEHH, MAaCcChI Tea, 00hEMa, CHITBI
W TEMIIepaTypbl C WCIOJIB30BAHMEM aHAJOTOBBIX M IU(POBBIX MPUOOPOB,



3alMChIBaTh NMOKa3aHUsl MPUOOPOB C YUETOM 3aJaHHON a0COTIOTHON MOTPEITHOCTH
W3MEPEHUM;

MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (hM3HUECKOM BEIUUYHMHBI OT JIPYTOi
C UCIOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUN (3aBUCUMOCTH TyTHU PaBHOMEPHO
JBIOKYILETOCSl T€Jla OT BPEMEHU JBHM)KCHHS TEJA, CHJIBI TPEHUS CKOJBXKEHUS OT
Beca Teja, KayecTBa 00pabOTKH MOBEPXHOCTEN TE U HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOHIAAX CONPUKOCHOBEHHMS TEN, CHIIbI YIPYTOCTH OT YIJIMHEHUS MPYKUHBI,
BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYXKEHHOM YacTU Tella M OT IJIOTHOCTU
KHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TIIyOWHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH TIJIaBAHUS TEJ, YCIOBUM paBHOBECHS pblyara v 0JIOKOB),
y4acTBOBaTh B IJJAHUPOBAHUM YYEOHOrO HMCCIIEIOBAaHUSA, COOMPATH YCTAaHOBKY WU
BBINIOJIHATh ~ M3MEPEHUs, CleAys MPEeMIOKEHHOMY IUIaHy, (PUKCHpPOBAThH
pe3ynbTaTbl  MOJYYEHHOM 3aBUCHUMOCTH  (DU3MYECKUX BEJIMYMH B  BHJE
NPEMIOKEHHBIX  Tabmuil W TpaduKoB, Jenarh BBIBOABI 10 PE3yJbTaTam
UCCJIEI0BAHNS;

MPOBOJIUTH KOCBEHHBIE M3MEpEHUs (PU3MUECKUX BEIMYMUH (IUIOTHOCTH BEIIECTBA
JKUJKOCTH M TBEPJIOrOo TE€a, CHJIA TPEHUS CKOJIbKEHUS, [aBICHUE BO31yXa,
BBITAJIKUBAOIIAs CuUia, JECUCTBYIOIIAas HAa TMOrPYKEHHOE B JKHAKOCTb TENO,
KO3(Q(GUIMEHT  MOJIE3HOTO  JIEHCTBUS  MPOCTBIX  MEXaHU3MOB),  CIeays
NPEMJIOKCHHOW  MHCTPYKIMU: TPU  BBINOJHEHUM  U3MEPEHHM  coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISTh 3HAYEHUE UCKOMOM BEJIMYUHBI;
coO0aTh MpaBW/a TEXHUKM O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIMIBI JEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOMIAlOUIMECs  COCyIbl, OapoMeTrp, pblyar,
MOJABMKHBIN U HETIOJBIKHBINA OJIOK, HAKJIIOHHASI TUIOCKOCTh;

XapaKTepU30BaTh TPUHIIMIBI JCHCTBUS HW3YYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOW Ha UX ONUCAHUS (B TOM YHCIE: MOAIIUITHUKHU, YCTPOHUCTBO
BOJIONIPOBO/IA, TUAPABINYECKHN MPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOK HACOC,
apeoMeTp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUI U HEOOXOIUMBbIE
(duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH TMPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHusl (DU3MUECKUX 3HAHWU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0€30MacHOCTH TPU OOpalllEeHUH C MPUOOpaMH M TEXHUUYECKHUMH YCTPOWCTBaMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKPYXKAIOIIEH CPELE;

OCYUIIECTBJISATH OTOOP MCTOYHUKOB MH(popMmaiuu B MIHTepHETE B COOTBETCTBUU C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOUIMXCS 3HAHUM W MYyTEM
CpPaBHEHUSI Pa3IUYHBIX UCTOYHUKOB BBIAEIATH MHPOPMALIUIO, KOTOpask SBIISETCS
MPOTUBOPEYUBOU MM MOXKET ObITh HETOCTOBEPHOIA;

WCIIOJIb30BAaTh TIPU  BBITIOJIHEHUHM YYE€OHBIX 3aJaHU  HAyYHO-TIOMYJISIPHYIO
JauTepaTypy (pU3MUEecKoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECYpPChbl CETH
WuTepuer, BnaneTe npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(OpPMAITUHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;



co37aBaTh COOCTBEHHBIE KPAaTKUE MUCHhbMEHHBIC U YCTHBIE COOOIICHUS HAa OCHOBE
2—3 UCTOYHUKOB MH(MOpPMAIU (HU3UIECKOTO COACPIKAHUSA, B TOM YHCIE MyOIMIHO
Jenatb KpaTKue COOOIIeHHMsT O pe3ylibTaTax MPOEKTOB WU  y4eOHBIX
UCCJIEIOBAHUM, MPU 3TOM TPAMOTHO HCIOJIb30BaTh H3YUYEHHBIM TMOHATUWHBIN
anmnapar Kypca (GU3MKU, COMPOBOXKAATH BHICTYIUICHHE MTPE3CHTAIINECH;

IpU  BBINOJHEHWHM YYEOHBIX TMPOEKTOB U  HCCIEAOBaHUN  pacrnpeneisiTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/layaMu, CJIEIUThH 3a
BBITIOJITHCHUEM TUTaHA JCHCTBUHN, aleKBaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JIEATEIIbHOCTh ~ TPYIIbl, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCICTBUE,
YUYUTHIBASE MHEHUE OKPYKAIOLIUX.

K xoniy oOydenus B 8 Kiacce npeIMeTHbIE PE3YIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUI:
WCITIOJIB30BATh MOHSTHS: Macca U pasMepbl MOJIEKYJ, TEINIOBOE JIBUIKEHHE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHHS BEILIECTBA, KPUCTANIMYECKHE U aMOp(HbIE
TeJa, HACBHIIICHHBIA W HEHACBIIEHHBIM Iap, BIAXXHOCTh BO3yXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPTUs, TEIJIOBOM JABUIATEIb, SJIEMEHTAPHBIN 3JIEKTPUUECKUI 3aps,
IEKTPUYECKOE TI0JIE, POBOJHUKU U JHUAJIEKTPUKH, TOCTOSHHBIN AJIEKTPUYECKUI
TOK, MarHUTHOE II0JIE;
pasnuyarh SIBJICHUS (TEIIOBOE PACIIMPEHUE U CHKATHE, TEIUIoNepeaaya, TErIoBoe
paBHOBECHE, CMayuMBaHUE, KANWUISPHbIC SBJICHUS, HCHapEeHHUE, KOHJEHCAlWs,
IUIaBJ€HUE, KpUCTalu3anus  (OTBEpJEBaHME), KHUIEHHE, Terionepenaya
(TeTI0MPOBOHOCT, KOHBEKIIHS, U3JIy4EHUE), AIEKTPU3ALUSA Tell,
B3aMMOJICUCTBHE 3apAJIOB, NEUCTBHS IEKTPUUECKOrO TOKA, KOPOTKOE 3aMbIKAHUE,
B3aMMOJICCTBHE MAarHUTOB, J€HCTBUE MArHUTHOTO MOJISI HA MPOBOAHUK C TOKOM,
AJIGKTPOMAarHUTHasl WHAYKIMS) O ONUCAHUIO MX XapaKTepHbIX CBOWCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacro3HaBaTh MPOSBICHUE H3YUYEHHBIX (DU3MUECKHUX SIBICHUH B OKpYKaIOIIEM
MUpE, B TOM YucIie (pU3nUecKue BJICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKEHHUE U
KaWUISPHBIE SBJIICHUS B MPUPOJE, KPUCTALIBI B IpUpoze, usnydeHune CosHua,
3aMep3aHue BOAOEMOB, MOPCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHera,
AIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3JIEKTPUUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3emiu, Aperd MoarcoB, pojb MArHUTHOTO MOJIS JUIsS )KMU3HU Ha
3emiie, MOJSPHOE CHUSHHME, MPU STOM TEPEBOJUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIACISTH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SBICHUM;
ONMKCHIBATh M3YYECHHbIC CBOMCTBA Tel M (PU3MYECKUE SIBICHUS, HUCIOJIb3YS
bu3nueckue BeIUYMHBI (TeMmIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOTHI, Y/eNIbHAsl TEeIIOEMKOCTh BEIEeCTBa, yJeJdbHas TEIUloTa IUIABJICHUS,
ylenabHas TemjaoTa MnapooO0pa3oBaHUs, yJelbHAas TEIUIOTa CropaHusl TOIUIMBA,
KOA(P(GUIIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCHUTEIbHAs
BJIQXHOCTh BO3JYyXa, DJIEKTPUYECKHM 3apsii, CHJIa TOKA, DJJIEKTPUYECKOE
HaIpsHDKEHUE, COMPOTUBIIEHUE MPOBOJIHUKA, YAEIBHOE COIPOTHUBIICHHE BELIECTBA,
paboTa M MOILIHOCTb 3JEKTPUYECKOTO TOKA), IpPH ONUCAHUU MPABUIBHO
TPaKTOBaTh (DU3MUECKHI CMBICI MCHOJIb3YEMbIX BEJIWYMH, OOO3HAYCHHS U



eAVHUIBI (PU3UIECKUX BEIMYMUH, HAXOIUTh (OPMYJIbI, CBS3BIBAIONINE JTAaHHYIO
bu3MUecKy0 BETMYMHY C JAPYTMMH BEJIUYMHAMH, CTPOUTH IpapUKU H3y4EHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKHUE SIBIICHUS W TPOIECCHI, MUCIOJIb3Ys
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KMHETUUECKONW TEOPUU CTPOCHHUS BEILIECTBA,
OPUHIUMI CYNEPIO3UINK ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHS
3apsaa, 3akoH OMa Juis yyacTka 1enu, 3akoH Jxoynsa—JIeHna, 3aKkoH COXpaHEeHUs
DHEPTUH, TIPH STOM JIaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aMHCHIBATH €TO
MAaTEMATUYECKOE BBIPAKECHHUE;

OOBSCHATHh (PU3UIECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTyallul MPAKTUKOOPHUEHTUPOBAHHOIO  XapakTepa: BbISABIATH MPUYUHHO-
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOTHYECKHUX IIaroB C OMOPOM
Ha 1—2 W3y4YeHHBIX CBOMCTBA (PU3WYECKUX SIBICHUH, (DPU3UUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEWN;

pemarh pacu€THble 3alauyd B 2—3 JEHUCTBUA, MCIOJIB3YS 3aKOHBI U (DOpMYIIBI,
CBsI3BIBAIONIUE (PU3NYECKUE BEJIWYMHBI: HAa OCHOBE aHalM3a YCJOBHUS 3aJa4d
3allMCBIBATh KPAaTKO€ YCJIOBHUE, BBIABIIITH HEIOCTATOK JAHHBIX JUISl PELICHUs
3a/layd, BBIOMpaTh 3aKOHBI W (GOpPMYJbl, HEOOXOAWMBbIE HJsi €€ pernieHus,
MPOBOJIUTH PACU€Thl U CPABHUBATH MOJYUYCHHOE 3HaUCHUE (U3UYECKON BETUUMHBI
C U3BECTHBIMHU JIAHHBIMU;

pacrio3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIMTh MPU MOMOIIM (HU3UIECKUX
METOJIOB, HCIIOJIb3Yysl OMNWCAHUE UCCIEIOBAHUS, BBIACHATH IPOBEPSIEMOE
MPEIOI0KEHNE, OLICHUBATH MPABUIIBHOCTh MOPSIAKA MPOBEICHUS UCCIIECIOBaHUS,
JIeNIaTh BBIBO/IBL;

MPOBOAUThL OIBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBJICHUN WU (PU3UIECKUX
CBOMCTB TeN (KamwUISpHbIE SBICHUS, 3aBUCUMOCThH JABJICHHUS BO3JyXa OT €ro
o0BéMa, TeMmreparypbl, CKOPOCTH TIpollecca OCTHIBAHMS W HArpeBaHus TIPH
U3IIy4eHUH OT IIBETa H3JIydaromied (MOrJIoNaromeil) MmoBepXHOCTH, CKOPOCTH
VCHapeEHUsl BOABI OT TEMIEPATyphl KUAKOCTH M IUIOWIAJAH €€ MOBEPXHOCTH,
AIEKTPU3ALMS TEJI U B3aUMOJCHUCTBUE DJIEKTPUUYECKUX 3apsA/IOB, B3AUMOICHUCTBUE
ITOCTOSIHHBIX MArHUTOB, BU3yalu3alysl MAarHUTHBIX M0JIEU MMOCTOSIHHBIX MarHuTOB,
JIEVCTBHSI MAarHUTHOI'O MOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHMTa,
CBOMCTBA 2JICKTPOIBUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYIUPOBATH MPOBEPSEMBIC
MPEANOJIOKEHUS, COOMpPATh YCTAHOBKY W3 MPEIJIOKEHHOTO 000pYy/10BaHUS,
OMUCHIBATH XOJI OTbITA U (HOPMYJIMPOBATH BHIBOJIHI,

BBITOJIHATh MPSIMBbIE M3MEPEHUS] TEMIEPaTypbl, OTHOCUTEIBHON BJIAXHOCTU
BO3/1yXa, CUJIbI TOKA, HAIPSDKEHUS] C UCIIOJIh30BaHUEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (DU3WUYECKUX BEJIMYWH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIIMUMHBI OT APYTron
C HCIOJb30BAaHUEM MPSIMBIX HM3MEPEHU  (3aBUCUMOCTb  COMNPOTHBIICHUS
MIPOBOJIHMKA OT €ro JUIMHBI, IUIOWAAM TONEPEYHOIO0 CEYEHHS U YIEJIBHOTO
COIIPOTHUBIICHUSI BEIIECTBA MPOBOJHUKA, CHJIbI TOKA, UAYIIETO YE€PE3 MPOBOJIHHUK,
OT HANpsDKEHUS Ha NOPOBOAHUKE, MCCIEIOBAHUE TMOCIENOBATEIBHOIO W
napauieIbHOTO  COEAMHEHUW MPOBOJHUKOB): IJIAHUPOBATH  MCCJIEAOBAHUE,



coOMpaTh YCTaHOBKY U BBIIIOJIHATh MU3MEPEHUS, CIIEIysl MPEJIOKEHHOMY IUIaHY,
(¢ukcrpoBaTh pe3yabTaThl MOJIYYEHHON 3aBUCUMOCTU B BUJE TaOIUI] U TpauKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEI0BaHUS;

OPOBOAUTH  KOCBEHHbIE  M3MEpEHHs  (PU3MUYECKUX  BEIWYMH  (yAeJabHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJIEHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, Cjenysl MpEeJOKEHHOM WHCTPYKUMH, W BBIUUCIATH 3HAYCHHE
BEJINYMHBL;

co0moaTh mpaBuia TEXHUKH Oe30MacHOCTH Mpu paboTe ¢ 1a00paTOpHBIM
000pyIOBaHUEM;

XapaKTEepPU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPOHM HAa UX ONMUCaHUA (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBas TypOHWHA, aMIIEPMETpP, BOJBTMETP, CUETUUK AIIEKTPHUECKOU
SHEPrUM, AIIEKTPOOCBETUTENBHBIE MPUOOPHI, HAarpeBaTEIbHBIE SJEKTPONPUOOPHI
(mpuMepBbI), IEKTPUUECKHUE MTPEIOXPAHUTEIH, FNEKTPOMArHUT, FIEKTPOABUTATENb
IIOCTOSIHHOTO TOKa), MCIOJIb3ys 3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHUN U
HeoO0XouMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUUECKHE YCTPOICTBA U M3MEPUTENIbHbBIE PUOOPHI 1O
CXeMaM M CXEMaTHUYHbIM pHCYHKaM (OKMJIKOCTHBIH TEPMOMETp, TEpPMOC,
IICUXPOMETpP, TUIPOMETpP, JBUrarejlb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
pEeoCcTar), COCTaBIATH CXEMbl SJIEKTPUUYECKUX LEMEH C MOCIEeI0BATEIbHBIM U
napajyieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jiiyasi YCIOBHbIE O0O3HAYEHUS
DIIEMEHTOB AJIEKTPUUYECKUX LENEH;

NPUBOAUTH MpUMEPHl (HAXOAUTh HMHPOPMALMIO O MPUMEPAX) MHPAKTUUYECKOTO
UCITIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU ISl 0OecreyeHus
0€30MacHOCTH MpPHU OOpAaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370pPOBbsI M COOJIIOJIEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPEE;

OCYILECTBIATh MOUCK MH(popManuu (U3NYeCKoro coaepxanus B MHTepHeTe, Ha
OCHOBE MMEIOIIMXCA 3HAHUM U MyTEM CPAaBHEHMS JIONOJHUTEIBHBIX MCTOYHHUKOB
BBIIEIIATh MH(GOPMALIMIO, KOTOpas SIBISIETCS MPOTHMBOPEUYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIONIb30BaTh MPHU  BBIIOJHEHWH YYEOHBIX 3aJaHUi  HAYYHO-TIOMYJISPHYIO
JUTEPATYPy (PU3NYECKOTrO COAEpIKaHUs, CIIPABOUYHbIE MaTE€pHUaJIbl, PECYPChl CETU
WuTepHer, BiaaeTb nNpuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbIE NMHUCbMEHHBIE U KPATKUE YCTHBIE COOOLIEHUs, 00001as
UH(OPMAIUMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO COJAEpP)KaHUS, B TOM
yycie MyOIMYHO MPEACTaBIATh PE3yIbTaThl MPOEKTHOW WIIM MCCIIEN0BATEIBCKON
JEATEIBHOCTH, TIPU 3TOM TI'PaMOTHO HCIIOIb30BaTh HW3YyYECHHBIM NOHATUHWHBIN
anmnapat Kypca GU3MKH, COMPOBOKIAThH BHICTYIIJICHUE NPE3EHTAIUEH;

IOpU BBIIOJIHEHUU YYEOHBIX MPOEKTOB M HUCCIEIOBAHUM (PU3NUYECKUX IPOILIECCOB
pacmpenenartb O0s3aHHOCTH B TPYIINE B COOTBETCTBUU C IMOCTABICHHBIMU
3aJlayaMu, CJIEIUTh 3a BBIIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBAThH €ro,
aJIeKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIAJ B JESATEIbHOCTD TPYIIIbI, BEICTPAUBATh



KOMMYHUKATHBHOE  B3aWMOJICHCTBHE, TMPOSBISE  TOTOBHOCTH  pa3pemniaTh
KOH(JIUKTHI.

K koHIy oOydenust B 9 kjiacce rmpeIMeTHbBIE pe3yJIbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YYAIOIIUXCS YMEHHU:
UCTOJIb30BaTh TOHATHS: CHUCTEMa OTCYETa, MaTepHajbHas TOYKa, TPACKTOpHS,
OTHOCHTENBHOCTh ~ MEXaHHYECKOro  JABWXKeHHs, jaedopmanus  (ympyras,
IUTACTUYECKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3ku, HEHTP TSHKECTH, aOCOTIOTHO TBEPIOE TEJO, LIEHTP TSKECTH TBEPIOTO
TeNa, pPaBHOBECHE, MEXAaHWYECKHME KoJeOaHWs M BOJIHBI, 3BYK, HHPPA3BYK U
yIIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJH, CBET,
OMU30PYKOCTh M JATbHO30PKOCTh, CHEKTPHI UCIYCKAHUS W TOTJIOLICHHS, aibda,
Oera- 1 raMMa-u3JIy4eHHUs], U30TOIIbI, S/IEPHAsI SHEPTEeTUKA;
pasnuyath siBICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEITHOE IBUKEHUE,
PaBHOYCKOPEHHOE MpPSIMOJMHENHOE JBUKEHHE, CBOOOJHOE MaJeHUuEe Tel,
PaBHOMEpPHOE IBM)KEHHME IO OKPYXHOCTH, B3aUMOJICHCTBUE TE€J, PEaKTUBHOE
JBUKEHHE, KoJeOaTeIbHOE IBH)KEHUE (3aTyXaloIIMe U BBIHYXACHHbBIE KOJIeOaH s ),
pE30HaHC, BOJHOBOE  JBHXKEHHE, OTPAKEHUE  3BYKa, MPSMOJIMHEHHOE
pacnpoCcTpaHEHUE, OTPAKEHUWE U IPEIOMIIEHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa’KE€HHE CBETA, pa3jioKeHne OEJIoro CBeTa B CIIEKTP U CIOXKEHHUE CHEKTPaIbHbIX
I[BETOB, JUCIEPCUs CBETa, €CTECTBEHHAs PaJMOaKTUBHOCTb, BO3HWKHOBEHHE
JMHEHYaTOro CTHEeKTpa M3JIYYEHHUs) MO OMHMCAHUIO MX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOMINX aHHOE (pU3HUecKoe SBICHHE,
pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKHX SIBICHUNA B OKPYKAIOIIEM
mupe (B TOM uucie (pu3MUecKue SBICHUS B MPHUPOJE: MPHIMBBI M OTJIMBHI,
nBukeHre 1aHeT COJHEYHOM CHUCTEMbl, PEaKTHUBHOE JBM)KCHHE IKUBBIX
OpPraHHU3MOB, BOCIIPUSITUE 3BYKOB JKMUBOTHBIMH, 3E€MJIETPACEHHUE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTUYECKUE SBJICHUS B MPUPOJE, OMOIOrHUECKOe
NeiCTBUE BUIUMOTO, YIbTPa(UOJIETOBOTO U PEHTTEHOBCKOTO HW3Iy4YEHUH,
€CTECTBEHHbIN paJUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, paJHOaKTUBHOE
U3IyYeHUE TPUPOAHBIX MHUHEPAJIOB, JCHCTBUE pPaJMOAKTUBHBIX HU3IYYEHHH Ha
OpPraHu3M 4YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO 3a7adyy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHU;
ONKCHIBATh M3yYEHHBIC CBOWCTBA Tel W (U3NYECKUE SIBICHUS, HCIOIB3YS
dusznyeckne BENMWYMHBI (CPEAHSST W MTHOBEHHass CKOPOCTh Tela IMpH
HEPaBHOMEPHOM JBW)KCHHUHU, YCKOPEHHE, MepeMeIleHue, MyTh, YIIIOBas CKOPOCTh,
CUJia TPEHUs, CHJIa YIPYroCcTH, CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOTO MajeHus,
BEC Tella, UMITYJIbC Tella, MMITYJIbC CHJIBI, MEXaHWueckas padoTa W MOIIHOCTH,
NOTEHUMANbHAST JHEPrus Tejla, MOMHATOTO HAaJ IOBEPXHOCTHIO  3E€MIIH,
NOTEHLUAIbHASI SHEPrusi CHKATOM MPYKWHBI, KUHETUYECKash SHEPrus, MOJHas
MEXaHUYEeCKasl YHEPIHsi, MEPHOJ] U YacToTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTelb IMPEIOMIICHUS CPEAbl), MpU
ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHI CMBICI HCIOJB3YEMBIX BEJIMYUH,
00O3HAUYeHUS W EOUHUIBI (U3NYECKUX BEIMYMH, HAXOAUTHb (HOPMYIIbI,



CBSI3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMHU BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKHUE SIBIICHUS W TPOIECCHI, MUCIOJIb3Ys
3aKOH COXpaHEHUsl JHEPruM, 3aKOH BCEMHUPHOTO TSITOTEHUS, MPUHIUI
CYNEpIIO3ULIMA CHUJI, TPUHIIMII OTHOCUTENbHOCTH ['anmuiesi, 3akoHbl HbIOTOHA,
3aKOH COXPAaHEHMS UMITYJIbCa, 3aKOHbI OTPAKEHHS U MPEJIOMIICHUSI CBETA, 3aKOHbI
COXpaHEHUs 3apsI0BOI0 U MAacCCOBOIO YHCEN MPH SAEPHBIX PEAKIHAX, IPU ITOM
JlaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3aMUCBHIBATh €r0 MAaTEMaTUYECKOE
BBIPAKEHUE;

OOBACHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHUCIIE U B KOHTEKCTE
CUTyalldli NPaKTUKOOPHUEHTUPOBAHHOTO  XapaKTepa: BBIABIATh HPUYMHHO-
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKHUX IIIaroB C OMOPOM
Ha 2—3 W3Y4YEHHBIX CBOMCTBAa (PU3NYECKHUX SIBJICHUM, (PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEWN;

pematy pacu€THble 3aJaud (ONMMpAIOLIUEcs] HAa CUCTEMY W3 2—3 ypaBHEHHUN),
UCIIOJIB3YS 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (PU3MUECKHUE BEIMUMHbBI: HA OCHOBE
aHaJln3a yCJIOBUS 3ajaud 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEOCTAIOIINE
WIN W30BITOYHBIE JIaHHBIE, BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE IS
pelIeHUs, MPOBOAUTH pacu€Thl U OIEHUBATh PEATUCTHUUYHOCTb IOJYyYEHHOTO
3Ha4YeHUs] PU3NUECKON BEINUNHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIINTh TPU MOMOIIN (PHU3UIECKUX
METO/IOB, HCHOJb3ys OINHCAHWE UCCIENOBAHUS, BBIICIATH MPOBEPSEMOE
MPENOIOKEHNE, OIICHUBATh MPABUIILHOCTD MOPSIKA MPOBEACHUS HCCIEIOBAHNS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YIbTAaThl HAOIIOACHUN U OTBITOB;
MPOBOJANUTH OMBITHI N0 HAOTIOACHUIO (U3NYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HbroTOHa, 3aKOHA COXpaHEHMsI YHEPTUH,
3aBHUCHUMOCTh MepHoa KojeOaHUN MPYKUHHOTO MasiTHUKAa OT MaccChl Ipy3a U
KECTKOCTU TMPYXKUHBI U HE3aBUCUMOCTh OT aMIUIMTYAbl MalbIX KOJE€OaHUH,
OpSIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, pas3sioKeHHe OeIoro cBeTa B CIEKTD,
U3y4EHUE CBOWMCTB M300pa)K€HHsI B IUIOCKOM 3€pKajie M CBOICTB HM300pa’KeHUs
npeaMera B coOuparomied JMH3e, HaONI0JACHHE CIUIOUIHBIX M JIMHEHYaThIX
CIEKTPOB HM3IIYUYCHHS): CAMOCTOATEIBHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTO
Habopa 000pyI0BaHMs, OMUCHIBATH XOJ] OTIBITA U €T0 PE3yIbTaThl, POPMYIUPOBATH
BBIBOJIBL;

MIPOBOJNUTH MIPH HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHHIA, OTPEACIIsisi CpeaHee
3HaUEHUE U3MEpsSIeMON BeIWYUHbI ((POKYCHOE pacCTOSTHUE COOMparouiei JIMH3bI),
000CHOBBIBaTh BBIOOP CIIOCO0a U3MEPEHUSs (M3MEPUTEITBLHOTO TPUOOPA);
NPOBOJAWTH  WCCIEJOBAaHME  3aBHCUMOCTEH  (DM3WUECKUX  BEIMYHH  C
UCTIONb30BAaHUEM TIPSMBIX H3MEpEHUH (3aBUCUMOCTh TYTH OT BpPEMEHH TpHU
PaBHOYCKOPEHHOM JIBIJKEHHM 0€3 HadyajbHOM CKOpPOCTH, Nepuoaa KojeOaHui
MaTeMaTHYECKOro MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEHHUs CBETa
OT yria MaJCHWS W yria TNpeJOMJICHHS OT yrja TMaJIeHus): IJIaHUPOBAThH
UCCIIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH PE3YJIbTAThHI
MOJyYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;



IPOBOJAUTH KOCBEHHBbIE M3MEPEHHUs (U3NYECKUX BEIMYMH (CpPEeIHSAS CKOPOCTh U
YCKOpPEHHE Tejla MpPU PABHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHHE CBOOOJIHOTO
najieHusi, KECTKOCTh  MPYKUHBI, KOIDPUIIMEHT  TPEHHS  CKOJbKEHUS,
MexaHudeckas padoTa W  MOIIHOCTh, 4YacToTa W Mepuoj KoJjieOaHUM
MaTEMaTUYeCKOr0 M MPYKMHHOTO MAasSTHUKOB, ONTHYECKash Cuiia coOuparomiei
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IJIAHUpOBaTh  U3MEPEHHs,  COOHMpaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBITIOJIHATH U3MEPEHUS, CIAEAYS NPEIIOKEHHON
WHCTPYKIMHM, BBIYMCIATH 3HAYEHHE BEJIMYMHBI M aHAIU3UPOBATH MOJYyYEHHBIE
PE3yIBTAThI C YUETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHN;

coOmoaTh mpaBuia TEXHUKH Oe30MacHOCTH Mpu paboTe ¢ 1a00paTOPHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKH U3YYEHHBIX (PU3NYECKUX MOJIETE: MaTepuaabHas
TOYKa, a0COJIIOTHO TBEPAOE TEJO, TOYCUHBIM UCTOYHUK CBETA, JIyd, TOHKas JIMH3A,
IUTaHETapHAsi MOJENb ATOMA, HYKJIOHHAS MOJIEJIb aTOMHOTIO $1pa;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C ONOPOM HAa HMX ONUCaHUA (B TOM 4YHUCIE: CHUIOMETP, NATUUKU
IIOJIOXKEHUS, PACCTOSIHUS M YCKOPEHMs, pPakKeTa, 3XO0JIOT, OYKH, IEPUCKOIL,
¢oroanmapar, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunscona), wucnonp3ys 3HaHMS O CBOWCTBAaX (DU3MUECKUX SBJICHUU U
HeoO0XouMble (PU3UUYECKNE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
peleHu y4eOHO-TIPAKTUYECKUX 3a/a4, ONTUYECKHE CXEMbl ISl MOCTPOEHUs
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

OPUBOAUTH MPUMEPHl (HAXOAUTh HMHPOPMALMIO O MPUMEPAX) MHPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW KM3HU ISl 0OecreyeHus
0e30macHOCTH TIPU OOpallleHWH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJIEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPELE;

OCYILECTBIATh MOMCK HH(pOpManuu Quzndeckoro cojaepxkanusi B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl MOUCKOBBIN 3allpoc, HaXOIUTh MYTH OMpeIeICHUs
JIOCTOBEPHOCTH TOJIy4YEHHON MH(OpMAalMM Ha OCHOBE MMEIOIMXCS 3HaHUM u
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TMPHU BBIMIOJIHEHUM Y4YE€OHBIX 3aJaHUl  Hay4YHO-TIOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOrO COAEpKaHUs, CIIPABOUYHbIE MaTe€pUaNbl, PECYPChl CETU
WUuTepHer, BiaaeTb nNpuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpMAIUU U3 HECKOJIBKUX MCTOYHUKOB (PM3HUECKOTO COAEpKaHUs, MyOIMYHO
NPEACTABIATh PE3YJbTATHl MPOEKTHOM WM HMCCIENI0BATEIbCKON JIESITEIBHOCTH,
IIPY 3TOM I'PAMOTHO KCHOJIb30BaTh U3YUYECHHBIN MOHATUMHBIN anIapar u3y4aemMoro
pa3nena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMpe3eHTale ¢ y4éToM
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.






7 KIIACC

HaumenoBanue pa3aesioB u

TEMATHYECKOE IINTAHUPOBAHUE

KoaunuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/m KoHnTpoJbHbie IIpakTH4eckue
TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Pazngen 1. ®usunKa un eé ponb B NO3HAHUU OKPYKAIOLLEro Mupa.
bu6mmoreka [IOK
1.1 o — . 2
VISHIE T HayKa 0 HpHPOe https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
. . 1
12 Dusirieckue BT IHHEI 2 https://m.edsoo.ru/7f4131ce
13 EcrecTBeHHOHAy4HBIN METOA 5 1 bubnnoreka [JOK
' HO3HAHHUSL. https://m.edsoo.ru/7f4131ce
Hroro mo pazneny 6
Pa3zle.11 2. HepBOHa‘-Ial'leble ceeaeHuna o CTpoeHnu sellecrsa.
bu6mmorexa [IOK
21 (TpOCHHE BeLLIECTBa. L https://m.edsoo.ru/7f4131ce
99 JIBr>KeHWE U B3aUMOJICVCTBUE 5 1 bubnuorexa [JOK
' YJaCTHI[ BEIIECTRA. https://m.edsoo.ru/7f4131ce
53 ArperaTHble COCTOSIHUS ) bubnuoreka [IOK
' BEIIECTBA. https://m.edsoo.ru/7f4131ce
Hroro no pasneny 5

Pa3nen 3. iBMxKeHne u B3ammogencresme Ten.

3.1

MexaHn4ecKoe JBHKEHHUE.

6

bu6mmoreka [JOK
https://m.edsoo.ru/7f4131ce
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https://m.edsoo.ru/7f4131ce

bu6mmoreka [IOK

. . 1
3.2 Huepuus, macea, n10THOCTS 8 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
. . . 2
3.3 Cuna. Bunpt cun ! https://m.edsoo.ru/7f4131ce
Hroro mo pazneny 21
Pa3nen 4. AaBneHue TBepabix Ten. ugKkocrei n rasos.
aBienue. [lepenaua
4.1 Z[aBJIeHI/I;I TBE p SMI/I TeJIaMu 2 bubmmorexa LOK
' a P ’ https://m.edsoo.ru/7f4131ce
JKUIKOCTSIMU U Ta3aMHu.
bu6mmoreka [IOK
4.2 JlaBieHHE KHAKOCTH.. 4 https://m.edsoo.ru/7f4131ce
bubmuorexa [JOK
4.3 ATnmochepHoe aBeHHe. S https://m.edsoo.ru/7f4131ce
44 JleficTBUE ®KUJKOCTH U Ta3a Ha 9 3 bubmuorexa [JOK
' IOrPY’KEHHOE B HUX TEJO. https://m.edsoo.ru/7f4131ce
Wroro mo pazueny. 20
Pa3nen 5. Pabota n MOWHOCTb. dHEprua.
bu6nmoreka [JOK
. . 1
51 Pabora n mommocTe 3 https://m.edsoo.ru/7f4131ce
bubmuorexa [JOK
. . 1
52 Tlpoctbie MEXAHHM3MbI ! https://m.edsoo.ru/7f4131ce
bu6mmorexa [IOK
. . 1
>3 Mexaireckas ouepris 3 https://m.edsoo.ru/7f4131ce
Hroro o paszneny 13
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 12
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I[TPOTPAMME

8 KIIACC

HaumeHoBaHue pa3ieioB

KoauuecTBO 4acoB

dyeKkTpoHHbIE (LM (pPOBbLIE)

Ne o/m KouTpoabubie IIpakTnyeckue
U TeM NMPOrPpaMMBbI Bcero o0pa3oBaTebHbIE pecypChl
padoThI padoThI
Pa3znen 1. TennoBble aBneHus.
11 Crpoenue U cpoiicTBa 7 bubmmoreka [JOK
' BEIIECTBA. https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
. . 5
12 Tennossre mporecct 21 1 https://m.edsoo.ru/7f4131ce
Hroro no pasneny 28
Pa3nen 2. dneKrpuueckue aBneHuUA.
DJeKTpUYECKUE 3apsiIbl.
2,1 3a SDKIC)HHBIG Tena il/lz)l( 7 1 bubmorexa LIOK
' P . https://m.edsoo.ru/7f4131ce
B3aMMOJICHCTBHSI.
99 [TocTossHABII 20 1 7 bubmmoteka IIOK
' AJIEKTPUYECKUM TOK. https://m.edsoo.ru/7f4131ce
but6mmorekxa [IOK
2. M . 1 1,5
3 ATHITTHBIC ABJICHIA 6 https://m.edsoo.ru/7f4131ce
24 DJIEKTpOMarHuTHast 4 bubnuotexa [JOK
' HHTYKIIAS. https://m.edsoo.ru/7f4131ce
Hroro no pasneny 37
PesepBHOE Bpems 3



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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OBIIEE KOJIMYECTBO YACOB

68 3 14,5
I10 ITPOT'PAMME
9 KJIACC
Kosau4vecTBo 4acoB
HaumenoBanue pa3jaeiio JuiekTpoHHbIE (HU(pPOBbIE)
Ne n/m KoHnTposabHbIe IpakTuyeckue
H TeM NPOrpaMMblI Bcero o0pa3oBaTebHbIE PecypChl
padoThI padoThI
Pa3nen 1. MexaHuuyeckue aBneHus.
11 MexaHn4deckoe IBHKEHHUE U 11 1 bubnuoreka [{OK
' CIIOCOOBI €T0 ONMUCAHHUS. https://m.edsoo.ru/7f4131ce
N bubnuoreka [{OK
12 BaanMozeHCTRHS Te 12 L https://m.edsoo.ru/7f4131ce
bu6nmorexa LIOK
13 3AKOHEI COXAHCHH. 2 https://m.edsoo.ru/7f4131ce
Hroro no pasneny 23
Pa3zjnen 2. MexaHunuyeckne KonebaHusa u BOJHbI.
but6mmorexa [IOK
2,1 M ) 2
’ CXAHHHCCKHE KONCOaNHA > https://m.edsoo.ru/7f4131ce
99 MexaHudecKye BOJIHEI. 5 1 bubnunorexa LIOK
' 3ByK. https://m.edsoo.ru/7f4131ce
Hroro no pasneny 10
Pasnes 3. dneKTpomarHutTHoe none. dN1eKTPOMarHUTHbIe BOJHbI.
3.1 DNEKTPOMarHuTHOE IOJIE. 16 1 bubmuorexa [IOK



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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:‘)J'IGKTpOMaFHI/ITHI)Ie BOJIHBI.

https://m.edsoo.ru/7f4131ce

Wtoro mo pazneny 16
Pa3pnen 4. CBeToBbIe ABNEHUA.
41 3aKOHbBI PacCpOCTPaHEHUS 5 bubnmnoreka HOK
' cBeTa. https://m.edso00.ru/7f4131ce
4.9 JIMH3BI ¥ ONTUYECKHE 5 bubnunoreka LIOK
' prOOPEL. https://m.edsoo.ru/7f4131ce
43 Paznoxenue 6emoro cBeta B 5 bubmuoreka [{OK
' CIIEKT. https://m.edsoo.ru/7f4131ce
Uroro no pazueny. 6
Pa3nen 5. KBaHTOBbIE ABNAEHMUA.
51 Hcnyckanue u norjioneHmne 5 bubmmoreka IIOK
' CBETa TOMOM. https://m.edso0o.ru/7f4131ce
bubnmorexa LIOK
2 .
> CTpocHHe aTOMHOTO A/pa > https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
. bl .
5.3 JiepHbIE PEaKIHH 3 https://m.edso0.ru/7f4131ce
Hroro mo pazueny. 9

Pa3znen 6. IloBTOpUTEIHLHO-0000IAO NI MOYJIb.

[ToBTOpenue u 0600IIeHNE

6.1 coJiepKaHus Kypca PU3NKu 4 bubmorexa HOK
33 7-0 KI1ACC. https://m.edsoo.ru/7f4131ce
Hroro mo pazgeny. 4
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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