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HporpaMMa 110 (1)I/I3I/II(C Ha YpPOBHC OCHOBHOI'O O6I.I.[CTO O6p2[30BaHI/I}I COCTaBJICHa Ha
OCHOBE IIOJIOXKEHUM H Tpe6OBaHI/II>'I K pe3yjibTaTaM OCBOCHHUSA Ha 0azoBOM YPOBHC OCHOBHOH
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oOpa3oBaTeNbHOM porpaMMmel, ipeacTaBieHHbIX B DI'OC OO0, a takke ¢ ya€ToM deaepaibHON
paboueii mporpammbl BociTanus U Konnennuu npenogaBanus yueOHoro npeamera «Duznkay.

Conmepxxanne  mporpaMMmbl 1o (u3uke — HampaBieHO ~ Ha  (OPMHPOBAHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYArOIIMXCA W OPraHU3alui0 H3ydeHHs (UMK Ha
NeATeIbHOCTHOM OcHOBe. B mporpamMme mo (u3MKE YYHTHIBAIOTCS BO3MOXHOCTH Y4€OHOTO
npeamera B peanusauuu TpeboBanuit PIOC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaTaM  OOydeHHus, a  TaKKe  MEXIpPEIAMETHbIE  CBS3U
€CTeCTBEHHO-HAYYHBIX YUEOHBIX IPEAMETOB Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHusI.

[Iporpamma mo ¢u3uKe yCTaHABIMBAET paclpeseieHne yyeOHOro mMarepuaia 1o rojaam
oOyyenus (IO Kiaccam), NpeJlaraeT NPUMEPHYIO TIOCIEIOBATEIBHOCTh H3YUCHHS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS PEIMETHOTO COAECPKAHUS U YIETE BOZPACTHBIX 0COOEHHOCTEN
00yJaronuxcs.

[Iporpamma no ¢puzuke pazpaboTaHa C 1[eJIbI0 0Ka3aHUS METOJUUECKON MOMOIIN YUUTETIO
B CO3JJaHUH paboyeil MporpaMMBbl 10 y4eOHOMY IIPEIMETY.

®u3zrKa SBISETCS CUCTEMOOOPa3yIOLIUM ISl ECTECTBEHHO-HAYUYHbIX YUEOHBIX IPEIMETOB,
MTOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOILIECCOB M SBJICHUH, N3y4yaeMbIX XUMUEH,
Ouonorueil, actrpoHomueil u usnueckoi reorpagueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAoCTaBisieT HauOoJiee sicHble oOpa3lpl NMPUMEHEHHs] HAydHOTO MeToja
MO3HAHUS, TO €CTh CII0CcO0a MOIY4YEHHUsI TOCTOBEPHBIX 3HAHUI O MUpE.

OpHa u3 TIaBHBIX 3a7ad (PU3MUECKOro 00pa3oBaHUsl B CTPYKType oO1iero oopazoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuyenne ¢usukn Ha 0a30BOM YypOBHE TPEANOJaraeT oOBJIAJEHUE CIIEAYIOIIUMHU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTD:

® HAy4YHO OOBSCHATH SBICHUS;
® OIICHMBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIE0BAHNUS;
® UHTEpPIpPETUpPOBaTh JAHHBIE W HCIOJB30BaTh HAYYHbIE JOKa3aTeNbCTBA IS

MOJIy4€HUs BBIBOJIOB.

Llenu usyuenus usuxu Ha ypoeHe OCHOBHO20 006uje2o0 0b6pa308anus ONPENEICHBl B
Konuenuuu npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaMMBbI,
yTBepkIEHHON pemeHueM Koierun MunucrtepctBa mnpocBenieHus Poccuiickoit denepannu
(mpotokomn ot 3 nekabpst 2019 r. Ne [TIK-48H).

HEJX U3YYEHUSA YYEBHOI'O IPEJIMETA

J npuoOpeTeHre MHTepeca M CTpeMJIeHHs OOydarolMXcs K HayYHOMY HM3Y4YEHHUIO
IPUPOJIbI, PA3BUTHE UX MHTEIUIEKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

J pa3BUTHE TMPEJICTABIEHUH O HAYyYHOM METOJe IO3HaHUS M (OPMHPOBAHUE
HCCIIEI0BATENIbCKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

J (opMupOBaHME HAyYHOTO MHUPOBO33PEHHUS KaK pe3yjibTaTa M3y4E€HUS OCHOB
CTPOEHHUS MaTepuu U (pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU;

o ¢dbopMupoBaHME TpEJICTaBIEHUM O poan (GU3MKM OIS pasBUTHS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUI;

J pa3BUTHE IPEJCTaBICHUH O BO3MOXHBIX cepax Oynyuiell npodeccuoHaIbHOI
JeATeNbHOCTH, CBSA3aHHOW ¢ (U3MKOM, MOArOTOBKAa K JAajbHEHIIEMYy OOYYEHHIO B 3ITOM
HanpaBJIeHUN.

JlocTikeHre 3TUX IeJedl mporpaMMel N0 (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCreUnBaETCs PELICHHEM CIICAYIOIINX 3a1a4:



J npuoOpeTeHne 3HaHWKW O JUCKPETHOM CTPOCHHHU BEIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;

J npuoOpeTeHne YMEHHMH OMNHUCHIBaTh M OOBACHATH (U3UYECKUE SBJICHUS C
MCIIOJIb30BAHMEM TIOJTYYCHHBIX 3HAHUI;

o OCBOEHHME METOJIOB PEIICHUSI MPOCTEUIINX PACUETHBIX 33734 C UCIOJIb30BaHUEM
(bU3NIECKUX MOIEIICH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 33/a4;

o pa3BUTHE YMEHUH HaONIOaTh TPUPOJHBIC SBICHUS ¥ BBIMOJHITH OIIBITHI,
nabopaTopHble  Pa0OTBI W OKCIEPUMEHTAIBHBIE  HCCIIEOBAHUS C  HMCIIOJB30BAaHHUEM
M3MEPHUTEIBHBIX PHOOPOB;

o OCBOEHHE MPUEMOB pabOTHI ¢ HHPOPMAaLUEH PU3HIECKOTO CONIEPIKAHMSI, BKITIOYAs
WHPOPMAIMIO O COBPEMEHHBIX JOCTIKEHUSX (DU3HMKH, aHANW3 M KPUTHYECKOE OIICHWBAaHUE
nHpopmanuy;

. 3HAKOMCTBO CO cdepaMu TPOPECCHOHAIBHON NEATEbHOCTH, CBS3aHHBIMH C
(GU3UKOH, M COBPEMEHHBIMH TEXHOJIOTHSMHU, OCHOBAHHBIMH Ha JIOCTIDKEHUSIX (PH3MUECKON HAYKH.

MECTO NPEJIMETA B YYEGHOM IIVTAHE

Ha usydenne ¢usuku (6a30BbI ypOBEHB) HAa YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs
OTBOIUTCA 238 4acoB:

B 7 kiacce — 68 yacoB (2 daca B HeZEINI0),

B 8 kiacce — 68 yacoB (2 Jaca B HEZENIO),

B 9 kiacce — 102 ygaca (3 yaca B HEZICIIO).

[Ipemiaraemeprii B mporpaMMe 1o pu3MKe mepeyeHb JIabopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIATENBHBIN XapakTep, YYUTeNb JelaeT BhIOOp MPOBENCHHS JTaOOpaTOpHBIX paboT U
OTIBITOB C YYETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaONINXC s, CITUCKA SKCIIEPUMEHTATBHBIX
3aJJaHnH, TIpeIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1o (hU3HKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka U e€ posib B NO3HAHUM OKPYKAIOLIEro MUpa

®usuka — Hayka o npupone. SBieHus npupoasl. GU3ndecKkue sSBICHUS: MEXaHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenWyMHBL M3Mepenue ¢usndeckux BenuuuH. Du3HUecKue MPUOOPHI.
[TorpemHocTe U3MepeHnid. MexayHapoiHas cucTeMa € AMHHUL.

Kak ¢usuka u apyrue ecrecTBEHHBbIE HAyKH M3y4daloT Npupoxay. EcTecTBeHHO-Hay4HBIH
METOJi TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAy4yHOTO BOINPOCA, BBIABM)KEHHE TIMIIOTES,
OKCIEPUMEHT M0 TIPOBEPKE THIOTE3, OObACHEHHWE HabmromaeMoro sBieHus. OnmcaHue
(u3NYeCKuX ABJICHUH C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu:
1. MexaHnudeckue, TEIIOBBIC, IIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2. ®dusnyeckue MNPUOOPHI W TPOIEAypa NPSIMBIX H3MEPEHUN aHAJOTOBBIM U

1M (pOBBIM TPUOOPOM.
Jlabopamopnuie pabomol u onvimol:

1. Omnpenenenue eHbl JEICHHS KTl U3MEPUTETHLHOTO TIprbopa.

2. H3mepenne paccTosTHUIM.

3. N3mepenune 00bEMa KUIKOCTH U TBEPIOTO TeJa.

4, Onpenenenue pa3sMepoB MaJIbIX TEN.

o. N3mepenune temmeparypbl IpH MOMOIIM >KHUAKOCTHOTO TEPMOMETPA M JATUMKA
TEMIIEPATYPEL.

6. [IpoBeaenue uccienoBanus Mo MPOBEPKE TMIIOTE3bI: AAIBHOCTh MOJETA IIAPUKA,

MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIlIe, YeM 0OJIbIlIEe BHICOTA MYCKA.

Pasznen 2. [lepBoHayaibHbIe CBEICeHUS 0 CTPOCHUM BellleCTBA

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, WX pa3Mepbl. OMbITHI, JI0Ka3bIBAIOIINE
JMCKPETHOE CTPOCHUE BELIECTBA.

JBm>keHue wyactull BemecTBa. CBs3b CKOPOCTH JBUKEHHS YACTHUI[ C TEMIEpPaTypOM.
BbpoynoBckoe naBwxkenue, muddysus. BzauMonelicTBue dYacTull BeUIECTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH U  TBEPABIX
(kpuctaymuinueckux) Teia. B3auMocBs3p MexAy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHbIX COCTOSHUI
BO/IBL

Hemoncmpauuu:

1. Habmtonenue 6poyHOBCKOTO JBHKEHUSI.

2. Hab6monenue nuddysun.

3. HaGnronenue sBineHUN, OOBACHAIOMIMXCA NPUTHKECHUEM WIH OTTAJIKMBAHUEM

YaCTHUII BEI[ECTBA.
Jlabopamopusie pabomol u onvimul:

1. Ornenka AuaMerpa aToma METOJIOM PsIIOB (C UCToNb30BaHueM (oTorpaduii).
2. OnbITHI MO HAOTIOASHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B.
3. OnbITHI MO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:xeHue u B3anMoaeHCTBHE TeJl

Mexanuueckoe aBuxkeHue. PaBHOMepHOe M HepaBHOMeEpHOe ABMkeHHEe. (CKOpOCTb.
Cpennsisi CKOPOCTh TP HEPABHOMEPHOM ABUKEHUU. PacUET MyTH U BpEMEHU JBUKEHUS.

SBnenue uHepuuu. 3aKOH WMHepUUU. B3auMmopeilcTBHe Ten Kak MpPUYMHA W3MEHEHHS
CKOpPOCTH JIBWKEHMs Tel. Macca kak Mepa umHepTHOocTH Tena. IlnotHocTs BemiectBa. CBsI3b
TJIOTHOCTH € KOJIMYECTBOM MOJICKYII B €JMHHIIE 00bEMa BEIIECTBA.



Cuna xak XapakTepuCTHKa B3aumojedcTBus Tesn. Cuila ynpyrocty M 3akoH ['yka.
W3mepenue cuiibl ¢ IOMOIIBIO TUHAMOMETpA. SIBJIEHUE TATOTEHUS U cuila TsbkecTu. Cuia TshkecTu
Ha Jpyrux miaHetax. Bec tena. HeBecomocTs. CioxkeHue cuil, HalpaBieHHbIX 110 OJHOM MIPSIMOM.
PaBHopelicTByromas cuin. Cuna tpenust. TpeHue CKoIbKeHUs U TpeHue 1okosi. TpeHue B mpupoie
U TEXHUKE.

Jemoncmpayuu:

1. Habmtoienne MexaHu4ecKoro IBUKEHUS Tela.

2. N3mepenune ckopocTr NpsSMOJIMHENHOTO IBUKECHHMS.

3. Habnronenue siBieHUs: HHEPLIUU.

4. Habmtoenne n3MeHeHus: CKOpOCTH MPU B3aUMOJICHCTBUU TEII.

o. CpaBHeHHE MacC TI0 B3aUMOJICHCTBUIO TEJL.

6. CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJTHOW MPSIMOH.

Jlabopamopusie padomot u onvimel:

1. Omnpenenenre cKOPOCTH PaBHOMEPHOTO ABMKEHHUS (IIapuKa B )KMJIKOCTH, MOJIENIN
ANEKTPUUECKOTO aBTOMOOWIISI U TaK JIajiee).

2. Omnpenenenre cpeHel CKOPOCTH CKOJIBKEHUS OpyCKa WM 1IapHuKa [0 HAKJIOHHON
IJIOCKOCTH.

3. Onpenenenre MIOTHOCTU TBEPAOTO TeNa.

4. OnBIThI, JEMOHCTPUPYIOILIME 3aBUCUMOCTh pacTsbKeHus (JedopMaliun) MpyKHUHbBI
OT MPUJIOKEHHON CUJIBL.

o. OnBbIThI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja

Y XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMIAKOCTEH U ra30B

JaBnenune. CriocoObl yMEHBIIICHUSI U YBEITUYCHHUS JaBiieHus. J[aBieHne ra3a. 3aBUCUMOCTh
JaBJIeHUA ra3a oT 00béMa, TeMmeparypsl. [lepenaya naBneHus TBEPABIMU TEIAMU, )KUIKOCTIMH U
razamu. 3akoH Ilackans. [IHeBMaTmyeckne MamvHbL. 3aBUCUMOCTBH JABJICHUS JKUJIKOCTU OT
rnyounsl.  ['mapoctatudeckuit  mapamokc. CooOmiaronuecs  cocyabl. [ mapaBiaudeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmocdepHoe aaBieHHe. [I[pUUMHBI CyIIECTBOBAHUS BO3IYITHOM
o6onoukn 3emau. OnbiT Toppuyennu. M3mepenue aTrMochepHOro JaBliCeHHUsA. 3aBUCHMOCTH
aTMOc(epHOro JaBJIeHHS OT BBICOTHI HaJa ypoBHeM Mops. [lpubopsl s wu3MepeHus
aTMOC(EepHOTO JTaBJICHHUSI.

JleiicTBHE KUAKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX Tell0. BrlTankuBaromas (apXxumea0Ba)
cuna. 3akoH Apxumena. [lnaBanue Ten. BoznyxomnaBanue.

Jemoncmpayuu:
3aBUCHUMOCTD JaBJIEHUS T'a3a OT TEMIIEPATypHI.

[lepenaua naBieHus )KUIKOCTBIO U Fa30M.

CooOmaromiuecst COCyIbl.

I'mnpaBnaudeckuil mpecc.

[IposiBnenue aelicTBUs aTMOC(EPHOTO JTABICHHUS.

3aBUCHMOCTh BBITAJTKUBAIOIIEH CHIIBI OT O00BbEMa MOTPYKEHHON YacTH Tena U
MJIOTHOCTHU KUIKOCTH.

7. PaBeHCTBO BBITANKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus TeN: IUIABAaHUE WM TOTPYKEHUE TEl B 3aBHCUMOCTH OT
COOTHOUIEHUS TIIOTHOCTEHN TeNa U KUIKOCTH.

Jlabopamopusie padomot u onvimul:

ocourwNE

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa MOTPYXKEHHOU B
YKUJIKOCTb YaCTH TeJa.

2. OrnpezneneHre BBITAJIKMBAIOLIEH CHUJIbI, IEUCTBYIOLIEH HA TENO, MOTPYKEHHOE B
YKUJIKOCTb.



3. IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOLICH CWIbI, ACUCTBYIOIIEH Ha TElIO B
KUJKOCTH, OT MACCHI TEJIA.

4. OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAOIEH CHIIBIL, IEHCTBYIOIIEH
Ha TEJO B XHUJIKOCTH, OT 00bEMa NOTPYKEHHOH B >KUIAKOCTh YaCTH TeJda W OT IUIOTHOCTH
KUJKOCTH.

o. KoncTtpynpoBanue apeomerpa MM KOHCTPYMPOBAHUE JIOJKH U OINPEICIICHUE €€
rpy3010AbEMHOCTH.

Paznea 5. PaGora u MomHoCTb. JHEprus

Mexannueckasi pabota. MOITHOCTb.

[IpocThie MEXaHU3MBI: pblYar, 0JI0K, HaKJIOHHAs MII0CKOCTh. [IpaBuiio paBHOBECHS pblyara.
[Ipumenenue npaBuiaa paBHOBecHs pbluara K On0Ky. «3oJyioToe mpaBuio» mexaHuku. KIIJ]
MPOCTBIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunernueckas M mnoOTeHIManbHas sHeprus. [IpeBpaineHue
OJIHOTO BUJa MEXaHUYECKOM 3HEPruu B APYroil. 3aKOH COXpaHEHUS IHEPIUU B MEXAHUKE.

Jemoncmpayuu:

1. [IpuMeprl NPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimut:

1. Omnpenenenve pabOThl CUIBI TPEHHUS MPU PABHOMEPHOM JIBIJKEHUHU Tejla IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS phlyara.

3. N3mepenue KIIJ] HakIIOHHOM TIOCKOCTH.

4. N3yuenune 3aKkoHa COXpAHEHUST MEXaHUYECKOM SHEPIUH.

8 KVIACC

Pa3nen 6. TenioBble iBJIeHUSA

OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO--KMHETUYECKOW TEOPUHU CTPOEHHUS BenlecTBa. Macca
U pa3Mepbl aTOMOB H MoJeKyd. OmNbIThl, MNOATBEPKAAIONINE OCHOBHBIE TIOJIOKEHHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammmaeckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUJIKOCTEH B TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO--KUHETUYECKON Teopuu. (CmadyumBaHME WM KanWwUISIpHbIE sIBIEHUs. TeroBoe
pacIIUpEeHUE U CKATHUE.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBHIO TEIUIOBOIO JIBM)KEHUS YACTHII.
Bayrpennss sneprus. CriocoObl ©3BMEHEHHUSI BHYTPEHHEH SYHEPTUM: TETUIONepeaada U COBEpIICHNE
paboTel. Bunibl Temionepenayu: TEMIONPOBOIHOCTb, KOHBEKIIUS, U3JIyICHHE.

KoanuectBo TemnoThl. YIeiabHas TEINUIOEMKOCTL BellecTBa. TeII000OMEH U TEIIOBOE
paBHOBecHE. YpaBHEHHE TEIUIOBOTO OanaHca. IlnaBieHue M OTBEpJieBaHHE KPHUCTAUITMUYCCKHX
BEILIECTB. YJElbHAs TemoTa IuiaBieHus. IlapooOpa3oBanue W KoHjaeHcanus. Mcmapenue.
Kunenue. YnenbHas TermioTa mnapooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATyphl KUIIEHUS OT
aTMOC(hepHOTO JIaBJICHHS.

Bnaxxnocts Bo3yXa.

DHeprus TOIUIMBA. Y IelbHas TEMJI0Ta CrOPAHUSL.

[punnuner pabotsl TemnoBbix asurareneid KIIJ TemmoBoro nsurarens. TemnoBbie
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTHH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu:

1. Habmonenne 6poyHOBCKOTO JBIKEHUSI.

2 Hab6monenue nuddysun.

3. Habmtoienue SBIeHUI cMauyBaHUS M KAMWJUTSIPHBIX SIBJICHHM.
4 Habmtoienue TemnoBoro pacimpeHus Tell.



5. W3menenne naBieHus Tra3a NpH H3MEHEHHH OO0bEMa W HArpeBaHUU WU
OXJIAKICHHH.

6. [IpaBuna usmepeHus Temmneparypsl.

1. Bunael Tenonepenayu.

8. OxnakJieHue Npu COBEPLIEHUHN PaOOTHI.

9. HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHJIAMH.

10.  CpaBHeHHe TEIUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. Ha6nronenue kuneHusl.

12. HaGnronenue nocTostHCTBA TEMIIEPATYPhI MTPH TIJIABICHHUH.

13. Moienu TEIUIOBBIX ABUTATEIICH.

Jlabopamopuvie padbomul u onvimol:

1. OMnbITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO TMPUTSKECHHUS.

2. OnpITHI O BhIpAIIMBAaHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIK caxapa.

3. OnbITel IO HAOTIOIEHUIO TETUIOBOTO PACHIUPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
TeN.

4, Ornpenenenue naBieHUs BO3AyXa B OAJJIOHE MITIPHUIIA.

o. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHHs BO3/yXa OT €ro o0béma u
HarpeBaHUs WU OXJIAKICHHUS.

6. [IpoBepka TrUMOTE3bl JTUHEHHOW 3aBHCHUMOCTHU JIJTMHBI CTOJIOMKA J>KHUIKOCTH B
TEPMOMETPUIECKOU TPYOKE OT TeMITEpaTypHI.

1. Habntonenne n3meHneHus: BHyTpEHHEH SHEPTUH Tela B pe3ysibTaTe TeIulonepe1aun
1 pabOThI BHEIIHUX CHJI.

8. HccnenoBanue siBiICHUS TEIUIOOOMEHA NPU CMENIMBAHUM XOJIOTHOW W TOPSYEH
BO/IBL.

9. Omnpenenenre KOJUYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOHM MpH TeriooOMeHe C
HarpeThiM METaNINYECKUM [IHJIUHAPOM.

10. Omnpenenenne yaeabHOU TEMIOEMKOCTH BEIIECTRA.

11.  HccnenmoBanwue mpoliecca UCIapeHusl.

12. Omnpenenenre OTHOCUTEIIBHON BIAYKHOCTH BO3TyXa.

13.  Ompenenenue yneabHOUM TEIUIOTHI MJIABICHUS Jb/IA.

Pa3znen 7. DiiekTpruyeckne © MAarHUTHbIE SIBJICHUSI

Onektpuzarus Ted. [[Ba poma ayeKTpuuecKux 3apsiioB. B3zanmMoneiicTBHe 3apssKeHHBIX
ten. 3akoH KyroHa (3aBHCUMOCTD CHJIBI B3aMMOICHCTBHS 3aPsDKEHHBIX TEJT OT BEJIMYUHBI 3aPsiI0B
Y PACCTOSIHUS MEXKIY TCIIAMH ).

Dnekrpuyeckoe mnosie. HanpsokEHHOCTH 3eKkTprudecKoro mosist. [IpuHIuI cyneprno3uium
AIEKTPUYECKHX MMOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsjioB. DJIEMEHTApHBIN ayeKkTpuueckuil 3apsan. CtpoeHue
atoMa. [IpoBOJIHUKYU W JUAIEKTPUKHU. 3aKOH COXPaHEHUSI DJIEKTPUUYECKOTO 3apsia.

DNEeKTpUYECKUM TOK. YCJIOBHUS CYIIECTBOBAaHUS 3JIEKTPUUYECKOTO ToKa. McTouHmkm
MMOCTOSTHHOTO TOKa. JIEMCTBUS AJIEKTPHUECKOrO0 TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUI TOK B JKUAKOCTAX U razax.

Onektpuyeckas 1enb. Cuna Toka. JJekTpudeckoe HampsbkeHue. ConpoTHBIEHUE
MPOBOJIHUKA. YJENbHOE CONPOTUBIEHHE BemlecTBa. 3akoH Owma s ydacTka ILenu.
[TocnenoBarenbHOE M AapAIIEIBHOE COEUHEHNE TPOBOJHUKOB.

PaGota u MoutHOCTh 2MeKTprueckoro Toka. 3akoH Jxoyns—JIeHna. DnexTpuueckue 1enu
Y IOTPEOUTEIH IIEKTPUUYECKOM sHepruu B ObITy. KOopoTkoe 3aMbIKaHHe.

IlocrostHHBIE MarHUTHL. B3amMonaelicTBHE NOCTOSHHBIX MAarHMTOB. MarHuTHOE MOJIE.
MarnuTHOo€e noJie 3eMJIM U €ro 3HaueHHe [ *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe noJie
ANEKTPUUECKOTo Toka. [I[puMeHeHne 3IeKTPOMarHuToB B TeXHUKE. JleiicTBHEe MarHUTHOTO MOJISt



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

Oneitel  @apages. SIBieHue 3IEKTpOMarHUTHOM MHAYKuMH. IlpaBuno  Jlenua.
OnekrporeHeparop. CrnocoObl TOJYyYEHUS] DIICKTPUUECKOM HSHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Jemoncmpayuu:

1. DneKkTpu3anus Tedl.

2. JIBa poja MEKTPUICCKUX 3apSAIOB U B3aUMO/ICHCTBHE 3apsHKEHHBIX TEIl.
3. YCTpOoUCTBO U IEHCTBHE IIEKTPOCKOTIA.

4. DNEeKTpOCTATUICCKAS WHTYKIIHSL.

o. 3aK0H COXpaHEHUS MEKTPUUECKUX 3apsJIOB.

6. [TpOBOTHUKY U TUDIICKTPUKH.

7. MogenupoBaHu€e CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO OIS,

8. HcTOYHMKH TOCTOSTHHOTO TOKA.

9. JlefcTBUS 3IIEKTPUUECKOTO TOKA.

10. DNEeKTPUYECKUM TOK B JKHIKOCTH.

11. I"a30BBIi1 pazps.

12. H3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13. H3mepeHue 3IeKTPUIECKOTO HAIPSDKEHUS BOJIETMETPOM.

14. PeocTaT u Mmara3uH COnpoTHBIIECHUM.

15. BzaumopeiicTBrE TOCTOSHHBIX MarHUTOB.

16.  MojenupoBaHue HEBO3MOXXHOCTH Pa3/IeJICHUS TIOJTFOCOB MarHUTA.
17.  MojenupoBaHue MATHUTHBIX TOJICH MOCTOSIHHBIX MarHUTOB.

18. OmneIT Dpcrena.

19.  MarsauTHOE 1oJjie ToKa. DJIeKTPOMarHur.

20. JleficTBM€ MarHUTHOTO TIOJISI HA MPOBOJAHHUK C TOKOM.

21. DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

22.  VccnemoBaHue SIBIEHUS 3JIEKTPOMAarHUTHON MHIYKIUH.

23. Omnpiter @apages.

24.  3aBHUCHMOCTbH HampaBlIeHUS UHAYKINOHHOTO TOKA OT YCIOBUI €ro BO3HUKHOBEHUSI.
25.  DnexkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimaol:

1. OnbITHI IO HAOIOJICHUIO AIICKTPU3ALUHU Te MHAYKIIUEH U ITPH COTPHUKOCHOBEHUH.

2. HccnenoBanue neicTBUS IEKTPUIESCKOTO TOJISE HA IIPOBOJAHUKH U TUDIICKTPUKH.

3. CO6opka u mpoBepka pabOThI AMEKTPHUUECKON IETH MOCTOSTHHOTO TOKA.

4, W3mepeHue u peryimupoBaHue CHIIbI TOKA.

5. W3MepeHue 1 peryaupoBaHHe HAMPSHKCHUS.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 pPEe3HcTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HAIIPSDKEHHSI HA PE3UCTOPE.

7. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCHMOCTh JJIEKTPUUYECKOTO COMPOTHUBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IIONIA! MIOTIEPEYHOTO CEYCHHUS U MaTepHaa.

8. IIpoBepka npaBuiIa CIOXKEHHs HANPSDKEHUM TP MOCIe10BaTEIbHOM COEIMHEHUN
JIBYX PE3UCTOPOB.

9. IIpoBepka npaBuia Juist CUIIbI TOKA MPH MApaIeIbHOM CO€JUHEHUHU PE3UCTOPOB.

10.  Ompenenenue pabOTHI AMEKTPUUECKOTO TOKA, HAYILETO Yepe3 Pe3UCTop.

11.  OmpeneneHue MOIIHOCTH 3EKTPUUECKOTO TOKA, BBIIEISIEMOM Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCHUMOCTM CHJIBI TOKa, WJAYIIET0 Yepe3 JIAMIIOUYKY, OT
HanpsDKeHUs Ha HeH.

13.  Ompenenenue KII/] narpesarens.

14.  HccnenoBaHue MarHUTHOTO B3aMMOIEHCTBHS MOCTOSIHHBIX MarHUTOB.



15. I/I3yquI/Ie MAarouTHOrO I1oJid MNOCTOAHHBIX MArHWTOB IIPpU HX 06B€,HI/IH€HI/II/I u
pa3ielicHHH.

16.  HccnenoBaHue AEHCTBUS AIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnpITbl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbl B3aUMOJEUCTBUS KaTYIIKU C
TOKOM M MarHMWTa OT CUJIBI TOKA M HAIIPABJICHUS TOKA B KaTYILKE.

18.  M3ydeHue neHCTBHSI MArHUTHOTO TOJISl HA TIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U U3ydeHHE PAOOTHI SIEKTPOIBUTATEIS.

20.  Hsamepenue KIIJ] snexTpoaBHUraTeabHON YCTaHOBKH.

21.  OmnbITHI IO MCCIIEOBAHUIO SIBICHUS AIEKTPOMArHUTHON HHIYKIIUH: UCCIICIOBAHUE

N3MEHEHUH 3HAYCHUS U HaIlTpaBJICHHUA MHAYKIIMOHHOI'O TOKaA.
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Paspnen 8. Mexanuveckue siBJICHUSA

Mexannueckoe ABmkeHue. MatepuanbHas Touka. Cuctema orcyéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO JIB)KEHMs. PaBHOMepHOe mpsMoJuHEHHoe nABwkeHue. HepaBHomepHoe
npsiMoJiuHeiiHoe JBmkeHue. CpeaHsisi ¥ MTHOBEHHAs CKOpPOCTh Tejla MpU HEPaBHOMEPHOM
JBKCHUH.

Yckopenue. PaBHOycKopeHHOE TTpsiIMOJIMHEHOE IBMkeHue. CBoOo1HOE MageHue. OmbIThI
lanunes.

PaBHOMEpHOE NBIKEHME TIO OKpYKHOCTH. [lepuon m wactora oOpamenus. JInHelHas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHHE.

[IepBoiit 3akoH HerotoHa. Bropoii 3akon Herotona. Tpernii 3akon Herotona. [IpuHimn
CYIIEPITO3HIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CWila TPEHHS CKOJIbKEHUS, CUjla TpEeHUs
MIOKOS1, IPYTUE BUABI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHUS. YCKOpeHHE CBOOOJHOTO MaJeHUS.
JBmxenue mnanet BOkpyr Connna. [lepBas kocmudeckas CKopocTb. HEBECOMOCTB U Eperpy3KH.

PaBHOBecue maTepuanbHOl TOUkU. AOCOTIOTHO TBEPOE Teno. PaBHOBecHe TBEPAOTO TEna
C 3aKpEIJIEHHOM OChIO BpallleHusi. MoMeHT cuitbl. LIeHTp TskecTH.

Nmnynsc tena. M3menenne umnynbsca. MMiynbe cuiibl. 3aKOH COXpaHEHUs MMITYJIbCA.
PeakTuBHOE NBHXKEHUE.

Mexannyeckasi pabota u MomIHOCTh. PaGota cun Tspkectu, ynpyroct, TpeHus. CBsi3b
sHepruu U paboTel. [loTeHuManbHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[TorennmanpHas sHEeprus cxaroi npyxunbl. Kunernueckas sHeprusi. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPIUU.

Hemoncmpauuu:
1. Hab6nronenne MexaHM4eCcKoro JABMKCHUS TeJla OTHOCUTEIILHO Pa3HBIX TEJl OTCUETA.
2. CpaBHeHME IyTeH U TPACKTOPUNA JBUKEHUS OJHOTO U TOT'O K€ T€JIa OTHOCUTEIBHO

Pa3HbIX TCII OTCuUéTa.

3. N3mepeHne CKOpoCTH U YCKOPEHUS MPSMOJIMHENHOTO ABMKEHHS.

4. HccnenoBanue nNpu3HaKoB PaBHOYCKOPEHHOT'O IBUKEHHUS.

S. HaGnronenue nBrXeHHs Tena 1Mo OKPYKHOCTH.

6. HaGnronenne MexaHMYeCKUX SIBJICHHUH, IMPOUCXOMALIMX B CHCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHMSI T€JIa OT MacChl TeJla U IEHCTBYIOIIEH Ha HETO CHJIBL.

8. HabnroneHue paBeHCTBa CHII IPU B3aUMOJIEHCTBUU TeJ.

9. N3meneHue Beca Tenla Npu yCKOPEHHOM JBUKCHHH.

10.  Ilepenaua ummynbca Mpu B3aUMOJICHCTBUU TeJl.

11.  IIpeoGpazoBaHus SHEPTUU PU B3aUMOJICHCTBUU TEIL.

12. CoxpaHeHMEe UMIYJIbCa PU HEYIIPYT'OM B3aUMO/ICHCTBUH.



13.  CoxpaHeHue UMIYJIbCa MPU a0COIIOTHO YIPYTrOM B3aUMOICHCTBHUH.

14.  HalGmioneHune peakTUBHOTO JBU)KCHUS.

15.  CoxpaHeHHE MEXaHHUYECKOW SHEPTUU IPU CBOOOIHOM I1aJICHUU.

16.  CoxpaHeHME MEXaHMYECKOW SHEPruy NpU JBWKEHHUU Teja IMOJ JACHCTBHEM
TPYKUHBI.

Jlabopamopuvie pabomovl u onvimut:

1. KoHncTpynpoBanue Tpakra Juist pa3sroHa U JaJIbHEWIIEr0 paBHOMEPHOT'O ABUKEHHUS
LIapyKa WU TEIEKKH.

2. Omnpenenenre cpeHel CKOPOCTU CKOJIbKEHUs OpycKa WM JABMKEHUS 1IapuKa 1o
HAaKJIOHHOM IUIOCKOCTH.

3. Omnpenenenre yCKOpeHUsl Teja P paBHOYCKOPEHHOM JIBUYKEHUU 110 HAKIIOHHOU
IUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBH)KEHUU
0e3 HauaIbHOU CKOPOCTH.

o. [IpoBepka rumoTesbl: €cid MPU PaBHOYCKOPEHHOM JABM)KEHUU 0e3 HaudaibHOU

CKOPOCTH IMYTHU OTHOCATCS KaK P/ HEUYETHBIX YUCCII, TO COOTBCTCTBYIOIIUEC ITPOMEKYTKH BPCMCHHU
OJWHAKOBBEI.

6. HccnenoBanue 3aBHCUMOCTH CHIIBI TPEHHSI CKOJIBKECHHUSI OT CHIIBI HOPMAaJbHOTO
TaBIICHHSL.

1. Onpenenenre ko3hdumeHTa TPEHUS CKOJIbKEHUS.

8. Omnpenenenne XECTKOCTH TPYKHHEI.

9. Omnpenenenne pabOTHI CHIIBI TPEHHS TPU PABHOMEPHOM JIBIDKEHHH Tella TI0
TOPU30HTAIBHON TOBEPXHOCTH.

10.  Omnpenenenne paGOTHI CHIIBI YIPYTOCTH MPHU MOIBEME T'py3a C MCIOJIb30BaHUEM

HEMOABUYKHOTO U MOJABMKHOTO OJIOKOB.
11. HN3yuenue 3aK0HA COXpPAHEHUS YHEPTUH.

Pa3nen 9. Mexann4yeckue KoJ1e0aHUA U BOJHBI

KonebatenpHoe nBmkenne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUI: TEPHUOJ, 4acTOTa,
aMIUITyJa. MaTreMatuyeckuii W TPYKUHHBIM MasTHUKW. [IpeBpamieHue »sHepruu mnpu
KoJIe0aTeIbHOM JBHYKCHUU.

3aryxaromue konebanus. Boinyxaennble konebanus. Pezonanc. Mexanuueckue BOJHBI
CpoiicTBa MexaHM4ecKux BOJH. [Ipo/iosibHBIE U MONEepeyHble BOJIHBL. J[JTMHA BOJHBI U CKOPOCTD
e€ pacnpocTpaHeHus. MexaHn4eckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKHIE BOJTHBL.

3Byk. ['pomMKOCTh 3ByKa 1 BeicoTa ToHA. OTpaxkeHue 3Byka. MH(pa3Byk U ynpTpa3ByK.

Jemoncmpayuu:

1. HaGmonenune kone6anuii Tel oA AEHCTBUEM CHIIBI TSDKECTH M CHIIBI YIIPYTOCTH.

2. Habmonenue xoneGanuii rpy3a Ha HUTH U Ha TPY>KUHE.

3. Habmroienue BBIHYXIEHHBIX KOJIEOaHHH U pEe30HAHCA.

4. PacnipocTpanenue npoI0JIbHBIX U IONEPEYHBIX BOIH (Ha MOJEIHN).

5. HaGmtoieHne 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI PE30HAHC.

Jlabopamopuvie padomuvi u onvimol:

1. OmnpezeneHne 4acTOTHI U MepHOa KoleOaHUH MaTeMaTUYeCKOro MasiTHUKA.

2. OmnpeneneHne 4acTOThl U MepHojia KojaeOaHUi MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH NEpHOAa KOJICOAHUH MOIBEIIEHHOTO K HUTHU I'py3a OT
JUTMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH IEpHOja KOJEOAaHMM NPYyKUHHOTO MasTHUKA OT
Macchl Tpy3a.

S. IIpoBepka HE3aBUCUMOCTH MEpHo/ia KoJeOaHui Ipy3a, MOABEIIEHHOTO K HUTH, OT

Macchl Tpy3a.
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6. OnbITE, JAEMOHCTPHUPYIOUIME 3aBUCHMOCTh IEpHOJa KOJeOaHHH NpPYKHHHOTO

MasdTHHKA OT MaCChI I'py3a U JKECTKOCTH NPY>XUHBIL.

1. N3mepenune yckopeHus: CBOOOHOTO MaJCHUsI.
Pa3nes 10. Di1ekTpoOMarHuTHOE 10J1e M 3JIEKTPOMATHUTHbIE BOJTHBI
DONEeKTpOMarHUTHOE MoJie. DJIEKTPOMarHuTHblE BOJIHBL. (CBONCTBA 3JEKTPOMArHUTHBIX

BOJIH. [1IKana 31eKTpOMarHUTHBIX BOJIH. MCIIOIB30BaHNE JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DnexTpoMarHuTHas pupoja ceera. CkopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
Jemoncmpayuu:

1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BonHoBble cBoOlicTBa CBETA.

Jlabopamopuvie pabomol u onvimut:

1. N3ydeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MMOMOLIbI0 MOOMIIBHOTO TenedoHa.
Paznes 11. CBeToBbIe IBJIEHUSA

JlyueBas mojnens cera. Mcrtounuku cera. I[IpsMosMHEHOE pacpoCTpaHEHHUE CBETA.

3armenust ConHna u Jlynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpa)keHHUs CBETA.

[Mpenomiienne cBera. 3aKOH MpeoMIIeHHs cBeTa. [101HOe BHYTPEHHEE OTpaKEHUE CBETA.

Hcmons30BaHue MOTHOTO BHYTPCHHETO OTPAKCHUA B OIITUYECCKHUX CBETOBOAAX.

Jlunza. Xon myuedr B smu3e. OnTHueckas cucreMa (oToamnmnapara, MHUKPOCKONA H

Teneckora. ['71a3 kak ontideckas cucreMa. ban3opykocTh U 1aabHO30PKOCT.

Paznoxxenune 6enoro cera B criekTp. OnbiTel HetoToHa. CliokeHME CIEKTpaIbHBIX [[BETOB.

Jucnepcus cera.

Jemoncmpayuu:

1. [IpsimonuHelHOE pacIpOCTPaHEHHUE CBETA.

2. OTpaxeHue cBera.

3. [Tonyuenue n306pakeHuit B MJIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

4, [Ipenomiienne cBera.

5. OITUYECKHUI CBETOBOI.

6. Xon ydeid B coOuparomei JTruH3e.

7. XoJ nydel B pacCEUBalOIEH JIMH3E.

8. [Tonyuenue n300pakeHHi ¢ TOMOIIBIO JINH3.

9. [Ipunnun neiicteus doroanmnapara, MUKpPOCKOTIA U TEJIECKOIIA.

10. Monens riaasa.

11.  PasnokeHue O6€I0TO CBETA B CIIEKTP.

12.  Ilomyuenue 6e10ro cBETa MPH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopusie pabomol u onvimul:

1. HccnenoBanue 3aBUCUMOCTH yIiia OTPaXEHUSI CBETOBOTO JIydya OT yrija MajeHusl.

2. N3ydenne xapakTepucTUK H300pakeHUs ITpeIMeTa B TNIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCUMOCTH YIiia MPEJIOMIICHHUS CBETOBOTO JIyda OT yIiia NaJeHUus
Ha TPaHUIIE «BO3TYX—CTEKIION.

4. [Tonyuenue n300paxkeHH ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

5. Omnpenenenre (HOKYCHOTO PaCCTOSHUS U ONITUYECKON CHITBI COOMPAIOIIEH JTUH3HI.

6. OnBITHI MO Pa3IoKEeHHUIO O0EI0T0 CBETa B CHEKTP.

7. OnBITHI IO BOCHIPHUATHIO [BETA MPEIMETOB MPU UX HAOTIOACHUU Yepe3 I[BETOBBIC
(GUIBTPHI.

Pasznen 12. KBanToBbIe IBJEHUS
OmnsiTel Pezepdopaa u mmanerapHas monenb atoma. Monens atoma bopa. Mcnyckanue u

IIOrJIOMICHUEC CBETA aTOMOM. KsanTsl. JInneituaTsie CIICKTPBHI.
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PagnoaktuBHOCTh. Anbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sIpa.
Hyknonnas wmogens aromHoro sapa. HMsoronsl. PanmoaxtuBHble mpeBpaumienus. llepuon
rojypacnaaa aTOMHBIX siIep.

SnepHble peakuu. 3aKOHbBI COXpAaHEHUS 3apsA0BOT0 U MaCCOBOI'0 YHMCEI. DHEPTUs CBA3H
aTOMHBIX s7ep. CBsA3b Macchl U SHepruu. Peakunu cunresa u aeneHus saep. VlcrouHuku sHepruu
CouHna 1 3BE31.

SAnepHas sHepreTuka. JleicTBUsA paMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHNU3MBI.

Jemoncmpayuu:

1. CrieKTphbl U3JIydyeHUs U MOIJIOIIEHHUS.

2. CriexTpbl pa3IMyHBIX Ta30B.

3. CrnexTp BoAOpoOIa.

4, HaGnronenue tpexoB B kamepe Buibcona.

o. Pabota cuérunka HOHU3UPYIOMIUX U3TYUECHH.

6. Perucrpanus u3mydeHus IPUPOIHBIX MUHEPATIOB U TMPOYKTOB.

Jlabopamopubvie padomot u onvimel:

1. Habnroenne CrijionTHbIX U JIMHEHYATHIX CIIEKTPOB M3ITyYCHUS.

2. HccnenoBanue TpeKoB: U3MEpEHHE DHEPTUH YACTUIBI 10 TOPMO3ZHOMY ITYTH (IO
doTorpadusm).

3. N3mepenue pagnoakTuBHOro (hoHa.

IHoBTOpHUTEILHO-00001IAKOIIUI MOAYIb

[ToBTOpHTENEHO-0000IIAFOIINIT  MOIYTh TpEAHA3HAYeH ISl  CHCTEMAaTH3allud U
000011eHUS TPEIMETHOTO COJIEPKAHUS U OTbITA IEATEIbHOCTH, TPUOOPETEHHOTO MTPU U3yUECHUH
BCCTO KYypcCa (1)I/IBI/IKI/I, a TaKKE JIA MOATOTOBKHM K OCHOBHOMY IOCYyJapCTBECHHOMY 3K3aMCHY I10
(dbusuke st 00yJaroIIMXCsl, BRIOPABIINX 3TOT YYCOHBIN MPEAMET.

[lpy w3y4eHWW JaHHOTO MOXYJISI pEATM3YIOTCS W  CHCTEMATH3UPYIOTCS  BHIBI
NEATEIbHOCTH, Ha OCHOBE KOTOPBIX oOOecrmeunBaeTcs JOCTIKEHHE TIPEAMETHBIX U
METanpeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (GopMUpyeTCs eCTECTBEHHOHAaydHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOIOB WCCJICIOBAHHS SBICHHNA TPUPOIBI M TEXHUKH,
OBJIaZICHUE YMEHUSMU OOBSCHATH (PU3HUECKHE SBIICHUS, IPUMEHSIS TIOJTyUYCHHbBIC 3HAHUS, PEIIaTh
3aJ]auu, B TOM YKCJIC KAYECTBCHHBIC U SKCIIEPUMEHTAIbHBIC.

[TpuHIIMTIMATEHO AEATEIEHOCTHBIN XapaKTep JAHHOTO pa3zesia peau3yeTcs 3a CYET TOoro,
9TO 00y4YarolIrecs BBITIOJIHSIOT 3aaHusl, B KOTOPBIX UM MPEUIaraeTcs:

Ha OCHOBE TOJTyYSHHBIX 3HAHHWI PACTIO3HABATh M HAYYHO OOBSACHATH (PU3NICCKUE SIBICHUS
B OKpYIKaroIel IpupoJic U TIOBCEAHECBHOW KHU3HH,

WCIIOJIb30BaTh HAYYHBIC METOJIbI MCCIICOBAHUS (PU3HUECKHUX SIBIICHUI, B TOM YHUCIIE JUIS
MPOBEPKH TMITOTE3 U TOJYYCHHUS TEOPETUICCKUX BHIBOJIOB;

OOBSICHATh HAayyHbIE OCHOBBI HaMOOJE€e BAXKHBIX JIOCTHKCHHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEP, MPAKTUYECKOTO UCIIOJIb30BaHMsI Pa3IMYHBIX UCTOYHUKOB SHEPIHU Ha
OCHOBE 3aKOHA MPEBPAIICHUS K COXPAHEHHSI BCEX U3BECTHBIX BHJIOB SHEPTHH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydyenne ¢Gu3MKM Ha YpOBHE OCHOBHOTO 0O0mero oOpa3oBaHHs HaMpaBlIEeHO Ha
JOCTHIKEHHUE IMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

B pesynbrare wu3ydyeHus QUMK HA YPOBHE OCHOBHOTO o0OmmIero oOpa3oBaHUS Y
oOyuaronierocs OyayT cOpMUPOBAHBI CICAYIONINE INIYHOCTHBIC PE3YIbTAThl B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

- IPOSIBIICHUE MHTEPECca K HCTOPUH i COBPEMEHHOMY COCTOSTHUIO POCCUUCKOH (pr3MIecKoi
HaYKH;

- IIEHHOCTHOE OTHOIIIEHUE K IOCTH)KEHHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpa:kIaHCKOr0 M yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTH K aKTUBHOMY Y4aCTHIO B 00CY>KJIEHUU OOIIIECTBEHHO 3HAYUMBIX U ATHYECKUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (QU3UKH;

- OCO3HAHHUE BAXKHOCTU MOPAIBHO--ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) 3cTeTHYeCKOro BOCTIMTAHUSA:

- BOCIIPHATHE ICTETHUECKUX Ka4eCTB (PU3UUECKON HAYKU: €€ TApMOHUYHOTO IMOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

- 0CO3HAaHME IEHHOCTH (PU3MUECKOW HAyKH KaK MOIITHOTO MHCTPYMEHTA MO3HAHUs MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIIEN COCTABISAIOIIEN KyIbTYphI;

- pa3BUTHE HAYYHOU JTIO003HATEIHLHOCTH, HHTEpPECa K NCCIEA0BATEIBCKOM IeATeTbHOCTH;

5) dopmupoBanusi KyJbTYpPbl 310POBbS H IMOIMOHAIBLHOIO 0JIArONOJIYYHs:

- OCO3HAHME IIEHHOCTH 0e30MacHOro o0pasa *KHM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUp€, BAXKHOCTHU MPaBHII 0€3011aCHOTO TOBEACHHS HAa TPAHCIIOPTE, HAa IOPOTAX, C ANEKTPUUECKUM
Y TETUIOBBIM 000PY/ZI0BAHHUEM B JJOMAITHUX YCIOBHSIX;

- chOpMHPOBAHHOCTh HaBbIKa pedIeKCHH, MPpU3HAHUE CBOETO MpaBa Ha OMHUOKY U TaKOTO
K€ IIpaBa y Apyroro 4ejioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTUBHOE y4acTHE B PEILIEHUHU MPAKTUYECKUX 33]1a4 (B paMKaX CeMbH, 00pa30BaTEIbHOMN
OpraHu3aliu, ropoja, Kpas) TeXHOJIOTUYECKON U COLMANbHONW HAMpPaBICHHOCTH, TPEOYIOIIUX B
TOM 4HKcie U PU3NYEeCKUX 3HAHUM;

- UHTEpEC K MPAKTUYECKOMY H3Yy4eHUIO0 Ipodeccui, CBA3aHHbBIX C GU3UKOM;

7) 3KO0JIOTHY€CKOr0 BOCIIMTAHUA:

- OpUEHTalMs Ha MpUMEHEHHE (PU3MUECKUX 3HAHUM A pelleHus 3agad B 00JacTu
OKpYXarollel cpeipl, MIaHUPOBAHUS MOCTYNKOB M OLEHKM MX BO3MOJKHBIX IMOCJHEACTBUHI s
OKpYXarollEel Cpeibl;

- 0CO3HAHUE II100AILHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM U MyTel UX pelieHus;

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLHUAIBHON U MPUPOIHOI CPebL:

- MOTpeOHOCTh BO B3aUMOJCWCTBUM TPU BBIMOJIHEHUU MCCIEIOBAaHUI U TMPOEKTOB
(buznyecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

- TIOBBILLIEHUE YPOBHS CBOEHM KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AEATENbHOCTh;

- MOTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHUH, B TOM uucie (OPMYITHPOBATH UICH,
MIOHSATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTaX U SBJICHUSX;

- 0CcO3HaHUE IePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTu (DPU3HKHY;

- IJIAaHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DM3MUYECKUX 3HAHMIA,

- CTpeMJICHHE AaHAJM3UPOBaTh W BBISABIATH B3aMMOCBSI3U TMPUPOIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIb30BAaHUEM (PU3NIECKUX 3HAHUN;

- OLIEHKa CBOMX JCHCTBUU C Y4YETOM BIIMSIHUS HA OKPYXKAIOIIYIO CpEeAy, BO3MOXKHBIX
rJ100aTBHBIX TOCIEICTBUH.
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METAINIPEJMETHBIE PE3YJIbTATHI

B pesynaprare ocBoeHHMs MporpamMmbl O (U3MKE Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHusi y oOyuatomerocss OyayT chopMHpOBaHB MeTampeIMeTHbIE Pe3yJbTaThl,
BKJIIOYAIOIME TI03HABATEIbHbIC YHHBEpCAJbHbIC y4eOHBbIC JEWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIEC yUEOHbIE 1EHCTBUS.

Ilo3nasamenvhole ynusepcanpHvle yuednvle 0eiicmeus
ba3oBble jornueckue qelcTBU:

o BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU 0OBEKTOB (SIBICHHIA);

J yCTaHABIIMBaTh CYIIECTBEHHBIH NPU3HAK KIacCU(UKAIMM, OCHOBAHUS IS
0000111eHNS ¥ CpaBHEHUS;

. BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pACCMAaTPUBAEMBIX (haKTaxX, JAHHBIX
1 HaOJFOJICHUSIX, OTHOCSIINXCS K (DU3MUYECKUM SBIICHUSIM;

o BBISIBJISITh IPUYHHHO-CJIEICTBEHHBIE CBS3H NP M3yYeHUH (PU3MUECKUX SBICHUN U

IMpOoHECCOB, ACIATh BEIBOABI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U MHAYKTUBHBIX YMOSaKJ'IIOLIeHI/If/'I,
BBIJIBUT'aTh THIIOTE3bI O B3AUMOCBA3AX (1)I/ISI/I‘~ICCKI/IX BCJINYHH,

. CaMOCTOSITENIbHO BBIOMpaTh crmoco0 pemeHus y4deOHOM (u3nueckoil 3amauu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB PEHICHHs, BBHIOOp HamOojee MOIXOIIIIET0 C yIETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarebcKue AeiicTBUS:

o HCII0JIb30BaTh BOMPOCHI KaK MCCIIEA0BATEILCKUH HHCTPYMEHT TIO3HAHUS;

o MPOBOJIUTH IO CaMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY OTIBIT, HECIIOKHBIN
(bM3UYECKUI AIKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBIICHUS,

o OIICHUBATh HA MPHUMEHHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIINIO, TOJYYCHHYIO B
XOJI€ UCCIICIOBAHUS HITH SKCIIEPUMEHTA;

. CaMOCTOSITENIFHO (POpMYJTUpPOBaTh O0OOIIEHWsT W BBIBOABI IO pe3yibTaTaM
MPOBEAEHHOTO HAOJIOICHUS, OTIBITA, UCCIICAOBAHMYS,

o IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (PU3HUECKHX MPOIECCOB, a

TaK)Ke BBLABUTaTh MPENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

o OPUMEHSTh Pa3IMYHble METO/bl, HHCTPYMEHTHI U 3aIllPOChI MPH MOUCKE U 0TOOpE
nH(OPMALIUY WIH JAaHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (u3nueckoit 3a1a4u;

o aHAJIM3UPOBATh, CHCTEMATU3UPOBATb M  HUHTEPIPETHPOBATH HMHGPOPMAIUIO
Pa3IUYHBIX BUJIOB U (JOPM MPEACTABICHUS;

. CaMOCTOSITENILHO BBIOUPATh ONTHUMABHYIO (DOpPMY MpecTaBiIeHHs] HHPOPMAIUH U
WUTIOCTPUPOBATH pelIaeMble 33[jauid HECIOKHBIMU CXEMaMU, AUarpaMMaMiu, UHOU rpadukod u
WX KOMOMHAIUSMHU.

Kommynuxamuensle ynueepcaibHble yueoHble 0elicmeus:

. B X0Jie 00CYyXJeH!sI yueOHOro mMaTtepuana, pe3yabTaToB JIa0opaTOPHBIX PadoOT U
MPOEKTOB 3a7aBaTh BOMPOCHI MO CYHIECTBY OOCYXJaeMOW TeMbl U BBICKAa3bIBATH WJIECH,
HaIleJICHHbIE Ha pellieHre 3a7auu U MoJIep:KaHne OJIaroxkenareIbHOCTH OOIIeHNUS;

L4 CONIOCTAaBJIATL CBOU CYXICHUA C CYXIACHUAMU NPYIrUX YY4aCTHHUKOB JuUajiora,
O6Hapy)KI/IBaTB pa3jiniue u CXoACTBO HO3I/II_II/II7I;

L4 BbIPAKAaTh CBOKO TOUKY 3pCHUA B YCTHBIX U TMCbMCHHBIX TCKCTAX;

L4 HY6J'II/I‘{HO NpEACTaBJIATE PE3YJIbTAThl BBIITIOJIHCHHOI'O (I)I/I3I/IIICCKOI"O OIIbITa
(3KCHepI/IMCHTa, HUCCJIca0BaHusd, npoeKTa);

L4 NOHUMATb W HUCIOJIB30BATH IMPCUMYIICCTBA KOMaHIHOH H HHﬂHBHﬂyaHLHOﬁ

paloThI PH pelIeHNH KOHKPETHON (PU3NUeCcKOil MpoOIeMbl;
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° MPUHUMATH LEJIU COBMECTHOM JAESATEIbHOCTH, OPraHU30BBIBATH JICUCTBUS MO €€
JTOCTHIKEHHIO: PACIPENIeNIATh POJIH, OOCYXAAaTh MPOIECCHl M Pe3yIbTaThl COBMECTHOUM paboTHI,
0000111aTh MHEHUS HECKOJILKUX JIIOIEH

J BBITIOJIHATH CBOIO YaCTh Pa0OTHI, JOCTHTasi KAYECTBEHHOTO Pe3ylbTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJUHUPYS CBOU JAEUCTBUS C JPYTUMU WIEHAMU KOMAaH/Ibl;
o OIICHMBAaTh KayeCTBO CBOEr0 BKJIaJAa B OOWMH MNPOJYKT IO KPUTEPUSM,

CaMOCTOSTEIEHO C(OPMYIMPOBAHHBIM YYaCTHUKAMH B3aMMOCHCTBHUS.

Pezcynamuenvie ynusepcanvhvie yueonvie 0eicmeusn

Camoopranu3anus:

. BBISIBIIATH TPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIMsIX, TPEOYIOIIUX IS
pereHust GU3NIECKUX 3HAHUI;

° OPUEHTUPOBATHCS B PA3JIMYHBIX [MOAX01aX MPUHATHS pelieHUi (MHAUBUIyaIbHOE,
MIPUHSATHE PEIIEHUs B TPYIIe, IPUHITHE PELLIEHUI IPyHIoi);

o CaMOCTOSITEIBHO COCTABJIATH AJITOPUTM PEIICHUs (PU3NISCKOW 3aJIauM WIIH TUTaHa
UCCIIEIOBaHUSI C y46TOM HUMEIOIIUXCS PECYypCOB M COOCTBEHHBIX  BO3MOXHOCTEM,
apryMEHTUPOBAThH MpPeJIaracéMble BAPUAHThI PELLICHUI;

. JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.
CaMOKOHTPOJIb, SMOLUMOHAIbHbIN HHTEJJIEKT:
° JaBaThb aICKBATHYIO OLICHKY CUTyallun U Mpe€ajaraTsb jiaH eé U3MCHCHMUA,
. OOBSACHATh MPUYUHBI JTOCTHKEHUS (HEIOCTHKEHUS) Pe3yIbTaTOB JESATEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;
° BHOCHUTHE KOPPEKTHBBI B JACATCIBHOCTDH (B TOM 4YHUCJIE€ B XOJ BbIIIOJIHEHUA

(bu3NYeCKOTo HMCCIeAOBAHUS WIHM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIHCTB, U3MEHHUBIINXCS
CUTYaIii, yCTAHOBJIEHHBIX OLINOOK, BOZHUKIINX TPYAHOCTEH;

o OIICHUBATh COOTBETCTBUE PE3YNIbTaTa eI U YCIOBUSIM;

o CTaBUTh ce0s Ha MECTO JIPyroro 4eioBeKa B XOJE CIopa WINW AUCKYCCHH Ha
Hay4YHYIO TeMY, IOHUMAaTh MOTHBBI, HAMEPEHHUSI U JIOTUKY JPYToro;

o MpHU3HaBaTh CBOE MpPaBO Ha OMIMOKY MpH pelieHud (U3NYECKUX 3aJad WM B

YTBEPXKACHHUAX HAa HAYUYHBIC TEMbI U TaKO€ K€ ITPaBO APYIroro.

HNPEIMETHBIE PE3YJIBTATHBI

K xoniy oO6ydenus B 7 kJjacce IpeaMETHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

o UCIIOJIb30BaTh MOHATHS: (PU3UYECKHE U XUMHYECKUE SBJICHMs, HaOII0AeHHe,
AKCMEPUMEHT, MOJEIb, TUIIOTE3a, SAMHULIBI (PU3MUYECKUX BEIIMYUH, aTOM, MOJIEKYJa, arperaTtHble
cOoCcTOSIHUSL  BelecTBa (TBEpIOE, JKUIKOE, Tra3000pa3HOE), MEXaHHMYeCKOe JBUIKEHHE
(paBHOMEpHOE, HEPAaBHOMEpPHOE, MPSMOJIUHEIHOE), TPACKTOpHUS, PaBHOACUCTBYIOIIAs CHJIA,
nedopmarus (ynpyras, miacTU4ecKas), HeBECOMOCTb, COOOIAIOIUECS COCY/IbI;

. paznuuath sBieHus (quddy3us, TEIIoBOe IBMKCHHE YAacTUI[ BELIECTBa,
paBHOMEpPHOE JBIDKEHHE, HEPAaBHOMEPHOE JBIDKEHUE, HHEpIUs, B3aUMOJCUCTBUE TeII,
paBHOBecHE TBEPJBIX TEN C 3aKPEIUIEHHOW OChIO BpAallleHMs], Mepejadya JaBJIe€HUsS TBEPABIMU
TeJlaMH, >KHJIKOCTSIMU M Tra3aMu, aTtMochepHOe [aBjeHHEe, IUIaBaHHWE Tell, MpeBpalleHUs
MEXaHUYECKOM JHEpPruH) IO OMHUCAHWUI0O HMX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SIBIICHUE;

o pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MYECKHUX SBJICHHH B OKpPY)KAIOIIEeM
MHpE, B TOM uucjie (PU3NYECKHE SIBICHUS B TMPHUPOJEC: MPUMEPHl ABIKEHHUS C PA3ITUYHBIMU
CKOPOCTSIMM B KMBOW M HEXUBOW TNPUPOJE, NEUCTBUE CUJIBI TPEHHUS B MPUPOJIE U TEXHHKE,
BIUSIHUE aTMOC(EPHOTO JIaBJICHUS Ha )KUBOM OpraHu3M, IJIaBaHUE PBIO, ppIYary B TEJe YeIOBEKa,
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IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a/auy B y4eOHYIO, BBIJICIATH CYLIECTBEHHBIE CBOICTBA
(mpu3HakM) PpU3HUECKUX SBICHUMH;

J ONHCBHIBATH M3YYEHHBIC CBOWCTBA TNl W (HU3MUYECKHE SBJICHUSA, HCIOJIb3YA
¢u3nveckre BeIUYMHBI (Macca, 00bEM, TUNIOTHOCTH BEIIECTBA, BPEMSI, MTyTh, CKOPOCTh, CPEIHSISA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC TeNa, CUJIa TPEHUs, JaBieHUE (TBEPIOrO Tena,
AKUJKOCTH, T'a3a), BbITAIKUBAIOLIAs CUJIa, MEXaHUYECKasi paboTa, MOIIHOCTD, I1JIEYO CHJIbL, MOMEHT
CHJIBI, KOA(QQUIMEHT TIOJIE3HOTO JCHCTBHS MEXaHHW3MOB, KHHETHYECKass W IOTCHUIHAIbHAS
SHEPTHUs), PH ONMCAHUH MPABHIBHO TPAKTOBATH (PM3MUECKUI CMBICI UCIIOIBb3YeMbIX BEIHYHUH,
ux 0003HAUCHUS U €AUHUIIBI (PU3UUECKUX BEITMYMH, HAXOIUTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO
(GU3NYECKyI0 BEIWYHHY C IPYTMMHU BEITMYMHAMH, CTPOHUTH I'pa)MKy W3yYCHHBIX 3aBHCHMOCTEH
(U3HYECKUX BEIINYHH,

J XapaKTepU30BaTh CBOICTBA TeJ, (PU3NYECKUE SBICHHSI M MPOIECCHI, MCIOIb3Ys
IpaBUJIa CJIOKEHUS CUJl (BJOJb OJHOM MpsIMOi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHsl phluara (OJ0Ka), «30JI0TOE€ TPABUIIO» MEXAHUKH, 3aKOH COXpaHEHUSs
MEXaHUYECKOM 3HEPIHH, IIPU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aIUCHIBATH €TI0
MaTeMaTH4eCKOe BbIPAKEHUE;

. OOBACHATh (U3UYECKUE SIBICHUS, NPOLECCHl M CBOMCTBA Tel, B TOM YHCJE U B
KOHTEKCTE CHUTyalliii MpaKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa: BbBIABIATH PUYUHHO-
-CTICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTMYECKUX MIaroB ¢ omopod Ha 1-2
M3YYEHHBIX CBOMCTBA PU3NYECKUX SBIEHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

. pemath pacuéTHble 3amaud B 1—2 NeHCTBUS, MCIONB3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBAIOIIME (PU3NUYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJ]auu 3allMChIBaTh KPAaTKOE
yCIIOBUE, MOJICTaBIATh (PU3NYECKHE BEIWYMHBI B (POPMYJIBI M MPOBOJUTH PAcUE€Thl, HAXOAUTH
CIpaBOYHBIE JIaHHbIE, HEOOXOIMMBbIC Ui pELICHHUs 3a7ad, OLEHUBAaTh PEATUCTUYHOCTh
MOJTy4eHHOU (HU3MUECKOW BEIIMUNHBI;

o pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIINTh MPHU MOMOIIM (PU3MUECKHX
METOJIOB, B OINMCAaHUM HCCIECAO0BaHMS BBIJICIATh IPOBEPSIEMOE MPEANONI0KEHUE (TUIOTEY),
pasnuyaTth ¥ MHTEPIPETUPOBATH IOJYYEHHBIM pe3yiabTaT, HAXOJUTh OMIMOKUM B XOJE OIbITa,
JIeJIaTh BBIBOJBI 110 €T0 pe3yJIbTaTaM;

o IPOBOJUTH OIBITHI MO HAOMIOAEHHIO (DU3MYECKUX SIBICHUH WM (U3NYECKUX
CBOMCTB Tei: (POpMyaMpOBaTh IPOBEPSIEMbIE MPEANOJIOKEHHs, COOUpPaTh YCTAHOBKY W3
IIPEUI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATH X0/ ONbITa U (OPMYJIUPOBATH BHIBOJIBI;

o BBINOJIHATH MIPSIMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHH, MACChI TeJa, 00bEMa, CUIIbI
U TEMIIEPATypbl C UCIOJIb30BAHUEM AHAIOTOBBIX M HUPPOBBIX NPHOOPOB, 3aIIUCHIBATH TOKa3aHHS
pUOOPOB ¢ YUETOM 3aJaHHOHN aOCOIIOTHOM MOTrPEeIHOCTH U3MEPEHNUH;

o IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (pr3HUecKON BEIUYMHBI OT JPYroif
C MCII0JIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH PaBHOMEPHO JBIIKYLIETOCS Tela OT
BPEMEHHU JBIKEHMs Tella, CUIbl TPEHHs CKOJBKEHHUs OT Beca Teja, KayecTBa 0OpabOTKU
IIOBEPXHOCTEH TEJ U HE3aBUCHUMOCTHU CUJIBl TPEHMS OT IUIOIIAAU CONPUKOCHOBEHMSI TEJI, CHIIbI
YIPYTOCTH OT YJUIMHEHUS IPYKUHbI, BEITAIKHBAIOIIEH CHIIBI OT 00bEMa MOrpy>KEHHON YacTu Tesa
U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT IIyOUHBI, HA KOTOPYIO
MOTPY’KEHO TeJOo, YCIOBUI IIaBaHMs TeJ, YCIOBUI paBHOBECHsI phlyara 1 OJI0KOB), y4aCTBOBATh
B IUJJAHUPOBAHUM Y4E€OHOI'O MCCIEOBAHUS, COOMPATh YCTAHOBKY M BBIIOJHATH HW3MEPEHHS,
cliefyss TpeIOKEHHOMY IUIaHy, (PUKCHpOBAaTh pe3yibTaThl MOJYYEHHOH 3aBHCUMOCTH
¢u3nYecKuX BEJWYMH B BHJE MPEUIOKEHHBIX TaOnMMIl M TpadHKOB, JeNaTh BBIBOJBI IO
pe3yspTaTaM UCCIEI0BaHMUS;

J NPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIMUYUH (IUVIOTHOCTH BEIIECTBa
KUAKOCTU U TBEPIOTO TeEJla, CHJIa TPEHUS CKOJBKEHHsS, JaBICHHE BO3/yXa, BBITAJIKUBAIOIIAsS
cuiia, JIEMCTBYIOMIAs Ha MOTPYKEHHOE B JKUIKOCTH TeNo, KO3 UIIMEHT MOJE3HOrO AECHCTBUS
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IIPOCTBIX MEXAHM3MOB), CIEAYS IPEAJOKEHHOM WHCTPYKLMM: IIPU BBINOJIHEHUU W3MEpPEHUI
cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIIATH 3HAYEHUE UCKOMON BEJIMYHMHBI,

J coOmoaaTh TpaBUja TEXHUKH Oe30mMacHOCTH mpH pabore ¢ JIabopaTOpPHBIM
obopynoBaHueMm;
. yKa3bIBaTh IPUHLMUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOICTB: BECHI,

TEPMOMETpP, JMHAMOMETP, COOOILIAOLIUECS COCYAbl, OapoOMeTp, pbluar, MOJABWXKHBIA U
HEMNOABWKHBIN OJIOK, HAKJIOHHAs INIOCKOCTh;

. XapaKTepU30BaTh IMPHUHLMUIBI ACUCTBUA HM3YYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOICTB C ONOPOM Ha MX OMMCAHUA (B TOM YHWCIIE: MOJIMIUIHUKY, YCTPOUCTBO BOJOIPOBOAA,
TUIPaBIMYECKUN TPECC, MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeoMeTp), HCIONb3Ys
3HaHMUSI O CBOWCTBAX (U3NYECKUX SABJIEHUH U HEoO0XoauMble (U3NYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

. MPUBOJUTh HpHUMEphl (HAXOAUTh HMH(OPMALMIO O MPHUMEpPax) MPaKTHYECKOrO
WCIO0JIb30BAaHUS (PU3NYECKUX 3HAHMM B MOBCEJIHEBHOM XHU3HU JUIsl oOecrieueHus: 6€301macHOCTH
npu OOpallleHuH C NpUOOpaMM M TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3/10pPOBbI U
coOII0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJIEHUS B OKpYXKaloIIel cpee;

. OCYILIECTBIISAITH OTOOP MCTOYHUKOB MH(popManuu B VIHTepHETE B COOTBETCTBUHU C
3aJJaHHBIM ITIOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUN U IYTEM CpPaBHEHUS Pa3INUHbIX
WCTOYHUKOB BBIJIENATh MHPOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

. WCIOJIb30BAaTh MPH BBHIMOJIHEHUH YUYEOHBIX 3aJaHUi Hay4HO--TIOMYJSPHYIO
JTUTEepaTypy (U3NYECKOTO COJEp)KaHus, CIpPaBOYHbIE MaTepHalbl, pecypchl ceTu HHTepHeT,
BIIaJIETh MpUEMAMH KOHCIIEKTHPOBAHHUS TEKCTa, MNpeoOpa3oBaHus HHGOpPMaLKUKd U3 OJHOMN
3HAKOBOU CUCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—
3 UCTOYHMKOB HH(pOpMaLMU (PU3NYECKOTO COAEPKAHUS, B TOM YHUCIIE MyOJINYHO JeNaTh KpaTKue
COOOLIEHUA O pe3ynbTaTax IPOEKTOB WM Y4YEOHBIX HCCIEAOBAaHUM, NPU 3TOM TIPaMOTHO
UCIOJb30BaTh U3YYEHHBIN MOHATUHHBIN anmapaT Kypca (U3UKH, CONPOBOXKIATh BBICTYIUIEHUE
MpE3EHTALNEH;

o IIPY BHITIOJTHEHUH Y4€OHBIX IPOEKTOB U UCCIIEI0OBAaHUN paclpesiesiaTh 00A3aHHOCTH
B TIpyIIle B COOTBETCTBUM C IIOCTABICHHBIMHU 3aJa4aMM, CIECOUTHh 3a BBINOJIHEHUEM ILIAHA
NEeWCTBUH, aJJleKBaTHO OLICHMBATh COOCTBEHHBIN BKIJIAJ B JEATEIBHOCTb I'PYIIIBI, BBICTPAUBATH
KOMMYHHMKaTUBHOE B3aMMOJICHCTBUE, YUUTBIBAsi MHEHHE OKPY)KAIOILIKX.

K xoniy obyuenus B 8 kjacce mpeaMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIONINXCA YMEHHI:

. UCIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBH)KEHUE aTOMOB
U MOJIEKYN, arperaTHbleé COCTOSHUSI BEIIECTBA, KPUCTAIMYECKHME M aMOp(HbIE Tea,
HACBIIEHHBIA ¥ HEHACBIIIEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS SHEPTUs,
TEIUJIOBOM JIBUTATEllb, SJIEMEHTAPHBIN SIEKTPUUECKUN 3apsijl, IEKTPHUUECKOE I0Jie, IPOBOTHUKU
U AUDJIEKTPUKH, TIOCTOSHHBIHN 3JEKTPUYECKUI TOK, MArHUTHOE T10JIE;

. pasnuyaTh SBJIEHHS (TEIUIOBOE PACIIMPEHUE U C)KaTHe, TeIUloNepeaaya, TemIOBOe
paBHOBECHE, CMauMBaHWE, KalWJUISPHBbIC SIBICHUS, HCIApeHHE, KOHJICHCAIUS, TIUIABICHHE,
KpUCTaIM3aius (OTBEp/eBaHue), KUIIEHUE, Terulonepenaya (TemIONpoOBOIHOCTh, KOHBEKIIHUS,
W3ITyYeHHUE), SJICKTpU3alusl Tell, B3aUMOJICHCTBHE 3apsOB, JCHUCTBUS DJIEKTPUUECKOTO TOKa,
KOpPOTKO€ 3aMbIKaHUE, B3aUMO/ICHCTBE MAarHUTOB, AEHCTBUE MATHUTHOTO IOJIsI HA IPOBOJIHUK C
TOKOM, 3JIEKTPOMAarHUTHas MHAYKIMS) MO OMHMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3UIECKOE SBIICHUE;

o pacmo3HaBaTh MPOSBICHHE HM3YYCHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIEM
MUpE, B TOM dncie pu3nueckre IBJICHHs B IPUPO/IE: OBEPXHOCTHOE HATSHKEHUE U KAWL PHBIS
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SIBJIIEHUS B IPUPOJE, KPUCTAIUIBI B IpUpoJie, n3iydyeHue CoiHila, 3aMep3aHue BOJOEMOB, MOPCKUE
Opu3bl, oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra, JJIEKTPUUYECKHE SsBIICHUS B artmocdepe,
AIIEKTPUYECTBO KUBBIX OPIraHU3MOB, MAarHUTHOE 110JIe 3eMJTH, Apeii( MOIIOCOB, pOIIb MArHUTHOTO
IIOJISL JUIsl )KU3HU Ha 3eMJle, MOJISIPHOE CHUSIHUE, IIPU 3TOM IMEPEBOIUTH MPAKTUUYECKYIO 337a4y B
y4eOHYI0, BBIACTATH CyIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NYECKUX SIBIICHHIA;

. ONHCBHIBATH M3YYEHHBIE CBOWCTBA TNl W (HU3MUECKHE SIBJICHUSA, HCIOIb3YS
¢u3nvecKkue BEIWYHMHBI (TEeMIIepaTypa, BHYTPEHHSS SHEPIHs, KOJUYECTBO TEIUIOTHI, yIETbHAas
TEIUI0EMKOCTh BELIECTBA, y/AeIbHas TEIUIOTa IUIABJICHMS, YAelIbHAas TEIUIOTa MapooOpa3oBaHus,
yIenbHas TEeIJIOTa CrOPaHHs TOIUIMBA, KOI()(MUIIMEHT MOJIE3HOTO JIEHCTBUS TEIIOBON MAIIMHBI,
OTHOCHUTEIIbHAs BJIIAKHOCTb BO31yXa, OJJIEKTPUYECKUH 3apsj, CWJIA TOKA, DSJIEKTPUYECKOE
HalpsDKEHUE, CONPOTUBJIEHUE IPOBOJHMUKA, YIEIbHOE CONPOTUBJICHHME BelleCTBa, paboTa U
MOIIHOCTh JIEKTPUYECKOTO TOKA), MPU ONUCAHUM MPABHIIBHO TPAKTOBATH (PU3NUYECKUI CMBICI
UCIOJIb3YEMBIX BEJIMYMH, 0003HAYEHUS U €TUHULIBI PU3NYECKUX BEJIMYUH, HAXOAUTh (DOPMYJIBI,
CBS3BIBAIOIME JAHHYIO (U3NYECKYIO0 BEIMUYMHY C JIPYTMMH BEJIMYUMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

J XapaKTepU30BaTh CBOICTBA TeJ, (PU3NYECKUE SIBICHUS U IPOLECCHI, UCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUUECKON TEOpUU CTPOEHHUS BEUIeCTBa, MPUHIUI
CYNEepIO3UINK NoJiel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsja, 3akoH Oma Juis
y4acTKa 1enu, 3akoH Jxoyns—JIeHna, 3ak0H COXpaHEHUs SHEPTUH, IIPU ITOM J1aBaTh CIOBECHYIO
(bopMyITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUYECKOE BhIPAXKEHHUE;

. O0O0BSACHATH (PU3MUECKUE MPOIIECCHl U CBOICTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTYal[Mil MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISBISTh IPUUMHHO-CIIEJICTBEHHbBIE CBSI3H,
CTpOUTh OOBACHEHHWE M3 1—2 JIOrMYecKuX IIaroB ¢ OmMopod Ha 1—2 H3y4yeHHBIX CBOWCTBA
(buznyecKkux ABJIeHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI!;

. pemaTh pacuéTHble 3amayv B 2—3 JIEWCTBUS, HMCIOJB3YS 3aKOHBI U (POPMYIIBI,
CBsI3bIBaIOIIME (PU3NYECKIE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJ]auu 3allMChIBaTh KPATKOE
yCIIOBHE, BBISBJIATH HEJOCTATOK JAHHBIX IJIs PELICHUs 3aJaud, BRIOMPATh 3aKOHBI U (POPMYIIHI,
HeoOXouMble sl €€ pelleHHs, MPOBOIUTH PACUYETHl W CpaBHUBATh MOJYYEHHOE 3HAUCHUE
(bu3nyecKoi BEIMYNHBI C U3BECTHBIMU JAHHBIMU;

. pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOYHO PEIIUTh MPU MOMOUIH (DU3HUECKUX
METOJIOB, HCIIOJb3ysl OINKMCAHUE HCCIEAOBaHUsSA, BBIIEIATH IPOBEPSIEMOE IPEANOJIOKEHUE,
OLICHUBATh MIPABUIILHOCTh MOPSIKA IPOBEAECHUS UCCIIEI0BAHMS, JI€JaTh BEIBObL;

. IPOBOAMUTH OMBITHl MO HAOMIOJCHUIO (PU3NYECKUX SBICHUN WU (PU3NUECKUX
CBOMCTB Tes (KanWUIApHBbIE SIBICHUS, 3aBUCHUMOCTh JaBJICHHUS BO3JyXa OT €ro o0béMa,
TeMIIEpaTypbl, CKOPOCTH MPOLECCa OCTBHIBAHMS M HArpeBaHUs IpPU M3JIYy4YEHUU OT LBETa
u3Myyaroniei (Mmorjomaromeil) MmoBEepXHOCTHU, CKOPOCTh HCHApeHHs BOJbI OT TEMIIEPaTypbl
KUJKOCTU U IUIOIIAAUA €€ TIOBEPXHOCTH, JIEKTpU3aLUs TeJl U B3aUMOJCHCTBUE JIEKTPUUYECKUX
3aps/ioB, B3aUMOJCHCTBUME IMOCTOSIHHBIX MAarHUTOB, BU3yalIM3alldsd MAarHUTHBIX MOJEH
MIOCTOSIHHBIX MArHUTOB, JACWCTBUS MAarHUTHOTO IIOJII HAa MPOBOJHHMK C TOKOM, CBOWCTBA
AIIEKTPOMArHuTa, CBOWMCTBA  AJEKTPOABUraTeNs IOCTOSIHHOTO  TOKa):  (QOpMynHpoBaTh
MpOBepsieMble MPEINOJOKEHUs, coOUpaTh YCTAHOBKY H3 MPEIJIOKEHHOrO 00O0pyI0BaHUS,
OIHCBIBATH XOJ1 OTBITA U (POPMYIHPOBATH BBIBOJIBI;

J BBINIOJIHATh IPSIMbIE W3MEPEHMSI TEMIIEPATypbl, OTHOCUTEIBHON BIIAXXHOCTH
BO3/lyXa, CHJIbI TOKa, HAIpPSDKEHHMsI C HCIOJIb30BAaHHMEM AaHAJIOTOBBIX NPUOOPOB M JTaTUUKOB
(Gu3MYeCcKuX BEIUYMH, CPAaBHUBATh PE3YyJIbTaThl MU3MEPEHUN C Y4€TOM 3aJlaHHON aOCOIIOTHOM
MIOTPEIIHOCTH;

J IPOBOJUTH UCCIIE0OBAHUE 3aBUCUMOCTH OJJHOM (PU3MUECKOM BETMUYUHBI OT IPYTro i
C HCIOJIBb30BAHUEM MPSIMBIX HU3MEPEHMH (3aBUCHMMOCTb COIPOTHBIIEHHS INPOBOJHUKA OT €r0
JUIMHBI, TUIOIAAN TONEPEYHOTO CEUYEHUs U YIEIbHOTO CONPOTUBIIEHMS BEIIECTBA NPOBOJHUKA,
CWIbl TOKa, WAYLIErOo uepe3 IPOBOAHMK, OT HANPSDKEHHUS Ha IPOBOJHUKE, HCCIIEIOBAaHHE
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IIOCJIEOBATEIBHOTO U NAPaJUIEIbHOTO COEIMHEHUI IPOBOIHUKOB): TUIAHUPOBAThH UCCIIEJOBAHUE,
coOMpaTh YCTAHOBKY M BBINOJHATH W3MEPEHHUs, CIEAys MPEUI0KEHHOMY IUIaHy, (pUKCHpOBaTh
pe3ybTaThl TMOJYYEHHONH 3aBUCMMOCTH B BHUAE TaOMUIl W TrpaduKoB, AenaTh BHIBOJBI MO
pe3ynbTaTaM UCCIIEI0BAHMS;

. MPOBOJUTH  KOCBEHHBIE  HW3MEpeHUs  (u3ndeckux  BenuuuH  (yAenbHas
TEIUIOEMKOCTh BEIECTBA, COMPOTHBIICHHE MPOBOJHUKA, pad0Ta W MOIIHOCTH AJIEKTPHYECKOTO
TOKa): IUIAaHUpPOBaTb M3MEPEHUs, COOMpaTh OJKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIys
MIPEAJIOKEHHON UHCTPYKLIUH, U BBIYUCIIATh 3HAYECHUE BEJINYUHBI,

. coOmoaaTh TpaBHUja TEXHUKH Oe30macHOCTH mpH pabore ¢ JTabopaTOPHBIM
o0opynoBaHuEM;
° XapaKTCepUu3oBaTb IMPHUHIUIIBI I[eﬁCTBHH HN3YyYCHHBIX HpI/I60pOB U TEXHHUYCCKUX

YCTPOICTB ¢ OMOpPOil Ha MX OMUCAHMS (B TOM YHUCIIE: CUCTEMa OTOIUIEHHUS JOMOB, TUIPOMETD,
napoBas ~ TypOuMHA,  amIepMeTp,  BOJBTMETP, CUETYMK  IJIEKTPUUYECKOM  BHEPTHUH,
AJIEKTPOOCBETUTENbHBIE  NPHUOOPHI,  HArpeBaTelbHBIE  AJNEKTPONpPUOOpsl  (IpPUMEpHI),
ANIEKTPUYECKHE NPEIOXPAHUTENH, 3JIEKTPOMArHuT, 3JEKTPOJBUIaTelb IOCTOSHHOIO TOKa),
UCIOJIb3YSl 3HAaHHUA O CBoicTBax (u3MUecKux SBICHUH U HeoOXoAuMmble (U3HUECKUe
3aKOHOMEPHOCTH;

o pacrno3HaBaTh MPOCTbIE TEXHUUECKHE YCTPONUCTBA U U3MEPUTEIbHBIE TPUOOPHI 110
CXe€MaM U CXEMaTHYHbIM PUCYHKAM (KUAKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATENb BHYTPEHHETO CrOpaHMsl, SJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AJIEKTPUUYECKUX
Lernel ¢ MocIeoBaTeIbHbIM U MapauIeNbHBIM COSAMHEHUEM DJIEMEHTOB, Pa3jinyasl YCIOBHbBIE
0003HAUEHMSI HIIEMEHTOB MICKTPUUYECKUX LIENEH;

. MPUBOJUTh NpHUMEphl (HAXOAUTh HMH(OPMALMIO O MPHUMEpax) MPaKTHYECKOrO
UCIOJb30BaHUA (PU3NYECKUX 3HAHUM B MOBCEJHEBHOM >KM3HM Ul oOecrieueHus: 0e30MacHOCTH
npu oOpaleHHH ¢ NpuOOpaMH M TEXHUUYECKMMH YCTPOMCTBAMM, COXPAaHEHMs 3]I0pOBbsl U
COOJIIOICHHS HOPM KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLIEH cpene;

J OCYIIECTBIIATh NOUCK MH(OpMau Gu3nueckoro coaepxkanus B MHTepHeTe, Ha
OCHOBE HMMEIOLIUXCS 3HAaHUH U IYTEM CpPaBHEHUS JONOJIHUTENIbHBIX HCTOYHUKOB BBIJEIATH
MH(POPMALHIO, KOTOPas SBJISIETCS IPOTUBOPEYUBOM MIM MOXKET OBITh HEJOCTOBEPHOM;

. UCMOJb30BaTh IPU  BBIIOJHEHUHM Y4eOHBIX 3aJaHUil Hay4HO--HOMYJISPHYIO
auTeparypy (U3MUEcKOoro CcoJep)KaHus, CIpaBOYHbIE MaTepHalbl, pecypchl ceTH HHTepHerT,
BIaJeTh NPUEMAMU KOHCIEKTHPOBAHMs TEKCTa, NpeoOpa3oBaHus HMH(POpMALMKU U3 OJHOH
3HAKOBOW CHUCTEMBI B JPYI'YIO;

. co3/1aBaTh COOCTBEHHbIE NMUCBMEHHBIC U KpaTKHE YCTHbIE COOOLIeHHs, 0000mas
MHGOPMALIMIO U3 HECKOJIBKMX MCTOUYHUKOB (PM3UUECKOTO COJEpIKAHUSA, B TOM YHCIe IyOJINYHO
IPEJCTaBIATh PE3yIbTaThl MPOEKTHOM MM HCCIEI0BATENbCKOM JESITeNbHOCTH, NPU 3TOM
IPaMOTHO HCHOJb30BAaTh HM3YYEHHBbIH NOHATUIHBIN ammapaT Kypca (HU3UKH, COINPOBOXAATh
BBICTYIIJICHHE TIPe3eHTalueH;

J IpU BBIIIOJHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAaHUM (PU3NYECKUX MPOLECCOB
pacrpenesiaTh 00s13aHHOCTU B IPYIIE B COOTBETCTBUM C MOCTABJICHHBIMH 3aJjayaMHU, CIEAUTH 32
BBIMIOJIHEHUEM IUIaHa JAECHCTBUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBATh COOCTBEHHBIN
BKJIaJ| B JEATEIIBHOCTh TPYIIBI, BBICTPANBATh KOMMYHHMKaTMBHOE B3aWMOJIEHCTBHE, MPOSIBIIAS
TOTOBHOCTb Pa3periath KOH(IUKTHI.

K xoHIly 0oOyueHust B 9 Kjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb c(GOPMUPOBAHHOCTb y OOyUaIOIUXCS YMEHHUI:

J UCIIOJIb30BaTh IOHATHS: CUCTEMA OTCUYETA, MaTepHallbHas TOYKa, TPAEKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHWYECKOTO JBWXKEHHU, Nedopmanus (yrnpyras, IIacTHYecKas), TpeHHE,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTbh M MEpPerpy3kH, LEHTP TSDKECTH, aOCOIIOTHO
TBEPJI0E TEJI0, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJICOaHUS U BOJIHBI,
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3BYK, HHQPA3BYK U YIBTPA3BYK, DJIEKTPOMATHUTHBIC BOJHBI, IIKATA 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OMU30PYKOCTh M JTATBHO30PKOCTh, CIIEKTPHI UCITYCKAaHUS U TMOTJOMIEHUs, anb(da-, 6era- u
raMMa-u3JIydeHHs], U30TOIIbl, SIJICPHAsI SHEPTETHKA;

° pasnuuaTh sBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEMHOE BIKEHUE,
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE IBIKEHHUE, CBOOOTHOE TIa/ICHUE TEJ, PABHOMEPHOE JBUKCHUE
M0 OKPYKHOCTH, B3aUMOJICHCTBUE TeEJI, PEAKTHBHOE [BIDKEHUE, KOJI€OATEIbHOE IBUKEHUE
(3aTyxaroIue U BIHYKJACHHBIE KOJICOaHMs), pE30HAHC, BOJHOBOE JBWKEHUE, OTPAKECHUE 3BYKA,
MPSIMOJIMHENHOE PACIIPOCTPAHCHHUE, OTPAXKEHUE W TPEJOMIICHHE CBETa, IMOJHOE BHYTPEHHEE
OTPaKCHUE CBETA, Pa3JIOKEHUE OEJIOro CBETa B CIEKTP U CIOXKEHHE CIEKTPAJIbHBIX I[BETOB,
JUCTIEPCHST CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHMYAaTOTrO CIEKTpa
M3JIYy4YCeHHS) TI0 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX
naHHOE (PU3UUECKOE SBJICHHE,

° pacro3HaBaTh MPOSIBJICHUE HW3YUYCHHBIX (DM3UYECKUX SIBJICHUN B OKpYXKaIOIEM
Mupe (B TOM uucie (pu3nyeckue SBICHUS B MPUPOJEC: NMPUIUBHI U OTIHUBBI, ABUKEHUE TUIAHET
ConHeYHOM CHUCTEMBI, PEAKTHBHOE JBWKEHUE JKUBBIX OPraHU3MOB, BOCIPUITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPACEHHE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO, I[BE€TA TEJ, ONTHYECKUE
SBJICHUSI B TPUPOJIe, OHOJIOTMYECKOE JIEWCTBHE BHUIAUMOTO, YIbTPA(PHOJIETOBOTO H
PEHTI€HOBCKOTO M3Iy4eHUH, €CTECTBEHHBI paJMOAaKTUBHBIN (OH, KOCMUYECKHE JIy4H,
PaIMOaKTUBHOE W3TyYeHHE MPHUPOTHBIX MUHEPAJIOB, IEUCTBUE PAAHMOAKTHUBHBIX W3IIyYeHUU Ha
OpraHW3M YeJIOBEKa), MPH ITOM TEPEBOJUTh MPAKTHYECKYIO 3a/Jady B Yy4eOHYIO, BBIICISTH
CyIIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NYECKUX SBJICHU;

° OTIMCBHIBATh M3YUYCHHBIE CBOWCTBA Tel H (PU3WYECKUE SIBJICHHS, HCIIOIB3YS
(bu3UYecKre BEeTUYUHBI (CPEAHSS U MTHOBEHHAs! CKOPOCTh TeJla IPH HEPAaBHOMEPHOM JBUKEHUH,
YCKOpEHHUE, TEPEeMEIeHHEe, MyTh, YIJIOBas CKOPOCTh, CHJIAa TPEHHs, CHJIa YIPYrOCTH, CHIIA
TSDKECTH, YCKOPEHHE CBOOOJHOTO TMaJCHUs, BEC Tella, WUMIYJIbC TeJIa, HMMIYJIbC CHJIBI,
MeXaHW4ecKas pabdoTa U MOIIMHOCTh, TOTCHIMAIbHAs DSHEPrHs Tejia, TOJHITOTO Hal
MMOBEPXHOCTHIO 3€MJIM, TIOTCHIMAJIbHASI DHEPTUs CXKATOW MPYKUHBI, KUHETHYECKas SHEPrus,
MOJTHAsI MEXaHWYEeCKasl PHEPT s, IEPUOJ] U YacTOTa KoJieOaHUH, ITMHA BOJHBI, TPOMKOCTh 3BYKa
¥ BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelbh MPEIOMJICHHUS CPEIbl), IPU ONMCAHUM MPABHIBHO
TPaKTOBaTh (PU3MUECKHUI CMBICI UCIIOJIH3YEMbIX BEJTUYMH, 0003HAYCHUS U STUHUIIBI (PU3HICCKIX
BEJIMYWH, HAXOAWTHh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3HUYECKYIO BEIMYHMHY C JPYrUMU
BEJIMYMHAMH, CTPOUTD I'PAPUKHA U3yYECHHBIX 3aBUCUMOCTEN (DU3UYCCKUX BEIIMYNH;

° XapaKTEepPH30BaTh CBOMCTBA Ted, (PU3MUECKHE SBICHUS MU IMPOIECCHI, MCIOb3YS
3aKOH COXPAaHEHHUS HSHEPTrUM, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPHUHIIUAI CYMEPIIO3UIIUN CHII,
MPUHIIATT OTHOCUTEIBLHOCTH [ ammes:, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHHS MMITYJIbCa, 3aKOHBI
OTPAKCHUS W TPEIOMIICHHUS CBETa, 3aKOHBI COXPAHCHHS 3apsJIOBOTO W MAacCOBOTO YHCEN IMpHU
SJIEPHBIX PEaKIUsAX, IPU STOM JIaBaTh CIOBECHYIO (OPMYTUPOBKY 3aKOHA M 3alHCHIBATH €ro
MaTeMaTHYeCKOE BBIPAKEHHUE;

° 0OBICHATh (PU3UYECKUE MPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYaIUi MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH IPUUYUHHO--CIIEICTBEHHBIE CBS3H,
CTpOUTH OOBACHEHHWE M3 2—3 JIOTMYECKUX IIaroB C OMOpod Ha 2—3 M3y4EHHBIX CBOWCTBA
(bu3MYECKUX SIBICHUHN, (PU3UYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEN;

° pemate pacdy€THble 3aJauyd (OMUpPANOIIMEcs Ha cHCTeMy U3 2—-3 ypaBHEHHN),
WCIOJIb3YS 3aKOHBI U (DOpPMYIbI, CBSI3BIBAaIOIINE (PU3NYECKHE BEIUYHMHBI: HA OCHOBE aHaIn3a
YCIOBUSL 3a/laydl 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATH HEAOCTAIOIINE WIM H30BITOYHBIC
JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIbI, HEOOXOAUMBIE AJISI PEHIeHUs, MPOBOAUTHh PAcU&Thl U
OIICHUBATh PEATTMCTUYHOCTH MMOTYYEHHOTO 3HaYeHUS (PU3NIECKON BEITMUNHBI,

° pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOYHO PEIIUTh MPU MOMOIIH (DU3HUECKUX
METOJIOB, HCIIOJb3ysl OINHMCAHUE MCCIEIOBAHUSA, BBIACIATh MPOBEPSIEMOE MPEANOJI0KEHHE,
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OLICHUBATh  MPAaBUIBHOCTh TMOpSAKA NPOBEACHUS  MCCIENOBAHUS, JelaThb  BBIBOJBI,
MHTEPIPETHUPOBATH PE3YJIbTAThl HAOIIOICHHUI U OIBITOB;

J MPOBOJIUTH OTBITHI MO0 HAOMIOACHUIO (PU3MUECKUX SBICHUH WM (DU3NYECKUX
CBOMCTB TeJl (M3y4eHHe BTOpPOro 3akoHa HplOTOHA, 3aKOHA COXpaHEHMs] SHEPTUH, 3aBUCUMOCTh
nepruosia KoyieOaHWW MPYKWHHOTO MasTHUKAa OT MAacChl Tpy3a U IKECTKOCTH NPYXKUHBI U
HE3aBHCHUMOCTh OT aMIUIMTY/Abl MalbIX KOJI€OaHUH, NPSIMOJIMHEMHOE PACIPOCTPaHEHUE CBETA,
paszioxeHue Oenoro cBera B CIEKTP, W3yYEHHE CBOMCTB M300paKEHHs B ITUIOCKOM 3€pKajie H
CBOMCTB M300pa)keHUs IpeIMeTa B COOMparoLel JIMH3€e, Ha0Jl0/IEHUE CIUIOMIHBIX U JINHEHYaThIX
CIIEKTPOB U3JIyYEHHUs): CaMOCTOSTEIBHO COOMpaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
000pyI0BaHUs, OUCHIBATh X0 OTIBITA U €T0 Pe3yIbTaThl, (POPMYIHPOBATH BHIBOIBI;

o IPOBOAUTH MPU HEOOXOIMMOCTH CEPUIO NMPSAMBIX U3MEPEHUH, ONIpEeAEsis cpeiHee
3HAYECHHE U3MEPSIeMON BeTUYUHBI ((DOKYCHOE PacCTOsTHUE COOMPAONICH JTMH3BI), 000CHOBHIBATH
BBIOOD crioco0a n3mMepeHust (M3MEpPUTENILHOTO MPUOopa);

J MPOBOJUTH  MCCIENOBAHME  3aBUCHUMOCTEH  (U3MYECKMX  BEIMYUH  C
WCTIOJIb30BAHMEM TIPSMBIX U3MEPEHH (3aBUCUMOCTH ITYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOM CKOPOCTH, IEpH01a KOJIeOaHUH MaTeMaTUYECKOr0 MassTHUKA OT JITMHBI
HUTH, 3aBUCHMOCTH YIJla OTPa)K€HHUsl CBETa OT YIJla MaJeHusl W yrja MpeloMJIeHUs OT yria
MaJieHusl): TUTAaHWPOBATh HCCIIEOBAHUE, CAMOCTOSTENbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATh
Pe3yIbTATHI OTYICHHOW 3aBUCUMOCTH (PM3NIECKUX BETMUMH B BHJIE TaOIUI] U TpaUKOB, IeaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHMUS;

o MIPOBOJIUTH KOCBEHHBIC M3MEpPEHUS (U3UYECKUX BEIHUYUH (CPEIHSISI CKOPOCTh W
YCKOpEHHE TeJla MPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE CBOOOIHOTO MaJIeHUs, KECTKOCTh
MPYXUHBI, KOA(OUIUEHT TPEHUS CKOJBKEHUS, MeXaHn4yeckass paboTa U MOIHOCTb, YacTOTa U
nepuo/ KosieOaHuil MaTeMaTUYeCKOTo ¥ IPY>KUHHOTO MasTHUKOB, ONTHYECKas CHjia COOMparomeit
JIUH3bI, PaJMOAKTUBHBIM (OH): MJIAHUPOBATh H3MEPEHHUs, COOMpPATh SKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBINIOJIHATH U3MEPEHHUSI, CIEAYsS MPEIOKEHHOW HHCTPYKIIUH, BEIUUCIISITh 3HAUEHHE
BEJIMYMHBI W aHAIM3UPOBATh NOJYYEHHBIE pE3yabTaThl C Y4YETOM 3alaHHOM MOTPEIIHOCTH
U3MEPEHMUI;

. coOmoIaTh TMpaBWJa TEXHWKHA OE30MacCHOCTH TpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;
o pa3nuyaTth OCHOBHbBIC MPU3HAKH M3YUYECHHBIX (DU3MUYECKHX MOJICIICH: MaTepruabHas

TOYKa, a0COJIFOTHO TBEPIOE TEJIO, TOUCUHBIA HCTOUYHKMK CBETa, Jyd, TOHKAs JHH34, [UIaHEeTapHas
MO/IeJTb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO sI/Ipa;

o XapaKTepru30BaTh MPUHIIMIBI JACHCTBUS H3YYECHHBIX HMPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpOW Ha WX ONUCAHUSA (B TOM YHCIC: CHOHIOMETP, HATYMKU TIOJIOKEHHUS,
pacCTOsSHUsSI W YCKOPCHHS, paKera, 9XOJIOT, OYKH, IEpPHCKOMN, (oToanmapar, ONTHYCCKUAE
CBETOBOJIbI, CIIEKTPOCKOI, I03UMETP, Kamepa BuibCOHA), MCHOJB3ys 3HAHHS O CBOMCTBAx
(bu3HYECKUX SABJICHUI U HEOOXOUMbIC (PU3NIECKUE 3aKOHOMEPHOCTH;

o UCIIOJIb30BATh CXEMbl M CXEMATHYHbIE PHCYHKH H3YYEHHBIX TEXHHUYCCKHX
YCTPOMCTB, U3MEPUTEIBHBIX MTPUOOPOB U TEXHOJOTMYECKUX MPOIECCOB MPU PEHICHUH y4eOHO--
MPaKTHYECKHUX 3a7[a4, ONTHYCCKUE CXEMbI ISl HOCTPOCHHS U300paKeHUI B IUIOCKOM 3€pKajie
coOuparoreii TuH3e;

o NPUBOJIUTh TIPUMEPHl (HAXOIUTh HMHMOPMAIMIO O TPUMEpax) MPAKTHIESCKOTO
UCTIOJIb30BaHUs (DU3UYCCKUX 3HAHWI B TIOBCEHEBHOM YKU3HM JUIS 0OecreueHUs] 0e30MacHOCTH
npu oOpallieHHH ¢ NpUOOpaMU M TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAaHCHHS 3JIOPOBbSI U
COOJIFOJICHHSI HOPM KOJIOTHUYECKOTO TIOBEJICHUS B OKPY)KAIOIICH Cpeie;

o OCYIIECTBIIATh MOUCK MH(popMarmu (U3NYIECKoro cojepkanus B HHTepHere,
CaMOCTOSTENILHO (POPMYITUPYS TIOUCKOBBIN 3aMPOC, HAXOAUTh MYTH OTIPEICICHHUS JIOCTOBEPHOCTH
MOJIyYCHHO# HMH(pOpMAIIMK HAa OCHOBE UMEIOIIMXCS 3HAHUHN M JIOTIOJHUTEIbHBIX HCTOYHUKOB;
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. WCIOJb30BaTh TIPU BBIMNOJHEHUHU YYEOHBIX 3aJlaHUi  HAyYHO--TIOMYJISIPHYIO
TUTepaTypy (U3NYECKOTO COJCPIKAaHWs, CIPABOYHBIC MaTEpUANbI, pecypchl cetu HHTepHeT,
BIIQJICTh MPUEMAMHU KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus uHGOpPMANUKA U3 OIHOMN
3HAKOBOM CUCTEMBI B JIPYT'YIO;

. co3laBaTh COOCTBCHHBIC THCHMEHHBIC W YCTHBIC COOOIICHHS Ha OCHOBE
nH(OPMAIUK U3 HECKOJIBKMX UCTOYHUKOB (PM3UYECKOTO COICPKAHUS, IMyOTHYHO TPEJCTABIISATH
pe3yabTaThl MPOECKTHOM WM HUCCIEOOBATEIBCKONW JEATEIBHOCTH, MpPH 3TOM TIPaMOTHO
WCIIOJIb30BaTh U3YYCHHBIN MOHATUIHBINA anmapar u3y4yaeMoro pasjeiia GU3UKU U COMPOBOKIATH
BBICTYIUICHHE IIpE3EHTAalMEN ¢ yUETOM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.
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7 KJIACC

TEMATHYECKOE IINTAHUPOBAHHUE
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Ne HanmenoBanue
/o pa3aesnoB U TEM MPOTPaMMBbI

KonmuectBo yacos

ONEeKTPOHHBIE

Bcero

KonTtponbhbie
paboThI
[IpakTryeckue
paboThI

(undposrie)
00pa3oBaTeIbHbIC

pecypchl

Pa3nes 1. @usuka u e€ posib B NO3HAHUHN OKPY/KAIOIIEro MUpa

1.1. | ®uzuka — HayKa O MPUPOJIC

2

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

71416194

1.2. | dusnueckrie BEIMYNHEL

bubmorexka 1IOK
https://m.edsoo.ru/

71416194

1.3. | EcrecTBeHHOHAaYYHBIH METO MMO3HAHUS

bubmorexka 1IOK
https://m.edsoo.ru/

71416194

Hroro no pazneny

6

Paspnen 2. IleppoHayasnbHbIe CBeIeHHS O CTPOCHMHU BellleCTBA

2.1. |Crpoenue BeniecTBa 1 bubnnoreka [JOK
https://m.edsoo.ru
(71416194
2.2. |/IBmxkeHre W B3aMMOJACHCTBHE  dYacTHI| 2 bu6mmoreka IJOK
BEIECTBA https://m.edsoo.ru
(71416194
2.3. |ArperaTHble COCTOSIHUS BEIIECTBa 2 bu6mmoreka [JOK
https://m.edsoo.ru
(71416194
Wroro mo pazaeny 5
Paznen 3. /IBu:keHHe U B3auMoO/eiicTBUE TeJl
3.1. [Mexannyeckoe OBUKEHUE 3 bu6mmoreka [JOK
https://m.edsoo.ru
(71416194
3.2. |Nuepuus, Macca, MIOTHOCTh 4 1 |bubmnoreka I{OK
https://m.edso0.ru
[7f416194
3.3. |Cuna. Buasl cun 14 1 2 |bubmmoreka IJOK
https://m.edso0.ru
(71416194
Hroro no pasneny 21 1 3

Pasnen 4. /laBjeHue TBEPABIX TeJl, ) KMIKOCTEH M ra3oB

4.1. |laBnenue. Ilepenaua naBneHuss TBEpABIMHU| 3 bubnuoreka [HOK

TeJIaMH, )KUIKOCTIMH U Ta3aMHu https://m.edso0.ru
(71416194

4.2. | JlaBneHue XHIKOCTU 5 bu6mmoreka [JOK

https://m.edsoo.ru

[7416194
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4.3. | AtMocepHoe naBieHue 6 bubnuoreka [HOK
https://m.edsoo.ru
[7416194
4.4. |[lelicTBHE )KUIKOCTU U ra3a Ha MOTpyxEHHOE Bl 7 3 |bubmmoreka LIOK
HHX TEJO https://m.edsoo.ru
[7416194
Wroro no pazaeny 21
Pa3nen 5. PaGora u MomHOCTb. JHEprus
5.1. [PaboTa 1 MOIIIHOCTh 3 1 |bubmuoreka LHOK
https://m.edsoo.ru
[7416194
5.2. | [IpocThie MEXaHU3MEI 5 1 |bubmuoteka ILIOK
https://m.edsoo.ru
[7416194
5.3. |MexaHunueckas SHEpTHUs 4 1 |bubmuoteka LIOK
https://m.edsoo.ru
[7416194
WToro no paznery 12 3 |bubmmoreka [IOK
https://m.edsoo.ru
[7416194
PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I1O| 68 12

[IPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne HaumenoBanue KonunuecTBo yacos DJIEeKTPOHHBIE
n/m pa3zienoB ¥ TEM IIPOrPAMMBI Bcero (uudpoBsbie)
g E o0OpazoBaTenbHbIE
E 3 § 3 pecypesl
23 |E8
£ & |2 &
AE
Paszpnen 1. @usuka u e€ poJib B O3HAHMH OKPY/KAKOIIEr0 MUpa
1.1. | Crpoenue u cBOICTBA BELIECTBA 7 bubmuorexka [{OK
https://m.edsoo.ru/
7f4181ce
1.2. | TeroBsIe IPOIIECCHI 21 1 5 |bubmuoreka L{OK
https://m.edsoo.ru/
7f4181ce
Hroro no paznery 28 1 5
Paznea 2. DuekTpuyeckue 1 MAarHMTHbIE SIBJICHUSA
2.1. |DnexTpudeckue 3apsabl. 3apsoKeHHbBIE Tea U ux| 7 1 |bubmuoteka LIOK
B3aHMOJICHCTBHE https://m.edsoo.ru
[7f4181ce
2.2. | [ToCTOSIHHBIN IEKTPUIECKUN TOK 20 1 7 |bubmmoreka [1IOK
https://m.edsoo.ru
[7f4181ce
2.3. | MarguTHbIE SIBICHUS 6 1 1,5 |bubmmoreka IJOK
https://m.edsoo.ru
[7f4181ce
2.4. [DnekTpoMarHuTHas WHIYKIUS 4 bubnuorexa [{OK
https://m.edsoo.ru
[7f4181ce
Wroro mo pazaeny 37 2 9,5
PeszepBHOE BpeMs 3
OBILEE KOJIMYECTBO YACOB 10| 68 3 14,5
[IPOTPAMME
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9 KUIACC

TEMATHYECKOE IINTAHUPOBAHHUE
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Ne HaumenoBanue KonunuecTBo yacos DJIEeKTPOHHBIE
/i pa3aeiioB U TEM MPOTPAMMBI Bcero (mrdpoBkIe)
g E 06pazoBaTenbHbIE
E A § A pecypeel
23 |E8
E & |2 &
2 |=
Paszjnen 1. Mexanuveckue siBJIeHUSA
1.1. [Mexanudeckoe JABMXKeHHEe MU crmocoObl ero| 10 1 |bubmuoreka [{OK
OTTMICaHUS https://m.edsoo.ru
[7f41843a6
1.2. (B3aumopeicTBue TEI 20 1 3 |bubmmoreka IIOK
https://m.edsoo.ru
[7f41843a6
1.3. [3akoHBI COXpaHEHHS 10 3 |bubmmoreka L{JOK
https://m.edsoo.ru
[7f418436
Wroro mo pazaeny 40 1 7
Paznea 2. Mexanuveckue KoJieO0aHUsI M BOJIHbI
2.1. [Mexanudeckue KojeOaHus 7 3 |bubmuoreka [IOK
https://m.edsoo.ru
[7f418436
2.2. [MexaHn4ecKue BOJHBI. 3BYK 8 1 3 |bubmmoreka [IOK
https://m.edsoo.ru
[7f418436
Wroro mo pazaeny 15 1 6
Pa3znes 3. DileKTPOMATrHUTHOE 1M0JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
3.1. [DnmekTpoMarHuTHOE oJie u 6 2 |bubmmoreka IIOK
AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru
[7f418436
Wroro mo pazaeny 6 2
Paznen 4. CBeroBble sIBJEHHS
4.1. [3aKOHBI pacIIpOCTPaHEHUs CBETA 6 2 |bubnunoreka LIOK
https://m.edsoo.ru
[7f41a43a6
4.2. |JIuH3bI 1 ONTHYECKUE TIPHOOPHI 6 3 |bubnmorexa [IOK
https://m.edsoo.ru
[7f41a43a6
4.3. |PaznoxkeHue 6em0ro cBeTa B CIEKTP 3 2 |bubmmoreka [JOK
https://m.edsoo.ru
[7f4A1a43a6
Hroro no pasneny 15 7
Pa3nes 5. KBanToBble siBJIEHUSI
5.1. |UcnyckaHue 1 NOTJIONEeHHE CBETa aTOMOM 4 1 |bubmuotexa [IOK
https://m.edsoo.ru
[7f41a4a6
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5.2. |Ctpoenue aTOMHOTO sijipa 6 1 |bu6bmuorexa [JOK
https://m.edsoo.ru
[7f41843a6
5.3. [SlnepHbIe peakiu 7 1 |bu6bmuorexa [JOK
https://m.edsoo.ru
[7f41843a6
Wroro no pazgeny 17 3
Pazgen 6. IloBTOpUTEIHHO-00001AI0 KT MOYJIH
6.1. |[ToBTOpeHue n 0600IEeHNE COMepKAHUS Kypca 9 2 |bubmmoreka LJOK
¢busuku 3a 7-9 kimacc https://m.edsoo.ru
[7f41843a6
Wroro mo pazueny 9 2
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB o | 102 27

[IPOTPAMME
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Tpunoowcenue Ne 1

®OPMBI YYETA PABOUYEN ITIPOTPAMMBI BOCITUTAHUS
B PABOYEN ITPOT'PAMME 110 ®HU3UKE

BocnurareibHblii moTeHIHAN yaeOHOTO npenmera «Du3MKa» Ha YpOBHE OCHOBHOTO
o0rm1ero 0Opa3oBaHUs peaan3yeTcs Ha JIeATEIIbHOCTHOW OCHOBE Uepes:

. NpUBJICUYCHNEC BHUMAHUS OO0YJalONINXCs K EHHOCTHOMY acIeKTy M3ydaeMbIX Ha
ypOKax SIBIICHH, OpraHu3anyio paboTel ¢ MOJy4aeMoil Ha ypoke mHpopmamuenn Gpundeckoro
COJepKaHMsA, BKIOYas HH(OOPMAIMIO O COBPEMEHHBIX JOCTWKCHHUAX (H3UKH; aHAIN3 |
KPUTHYECKOE OLIEHUBaHHE MHPOPMAIINH;

. MPUMEHEHHE Ha YpPOKE MHTEPAKTUBHBIX (GOpM paboThl € O0O0y4arOIIUMHUCS:
WHTEIUICKTYaJbHBIX WP, CTUMYIHPYIOUIMX IT03HABATEIBHYI0 MOTHBAIMIO OOYYaIOIINXCS;
TMTAKTHYECKOTO Tearpa, IJie TOJyYeHHbIE Ha ypPOKE 3HAHHS OOBITPBHIBAIOTCS B TEaTPaTbHBIX
MOCTAHOBKAX; TPYIITOBON pabOTHI Wi pabOoTHI B Iapax, KOTOPhIE ydaT 00y4Jaromuxcss KOMaHTHON
paboTe ¥ B3aUMOJIEHCTBUIO C APYTUMU 00y4YaroIIMMUCS;

. WHULMUPOBAHUE U TOJIEPKKY HCCIEA0BATEIbCKON NeSATENbHOCTH 00yYaromuXCs
B paMKax peaJn3allii UMU WHIUBUIYAIbHBIX H TPYIIOBBIX UCCIEIOBATEIBLCKUX MPOCKTOB, YTO
naeT oOy4yarouuMcsl BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOSITENIBHOTO PEIIEHUsI IPOOIEeMBl,
pa3BUBaeT yMEHHs HAONIOATh TPUPOIHBIEC SBJICHUS, BHITIOJHATE OIBITHI U OKCTIEPUMEHTAIBHEIC
WCCIIC/IOBAaHUSI C  WCIOJB30BAHUEM  M3MEPHUTENBHBIX  TPUOOPOB, (QOPMHPYET  HAaBBIK
TeHEePUPOBaHUS M O(GOPMIIEHUSI COOCTBEHHBIX H/IEH, HABBIK MYOJUYHOTO BBICTYIUICHHS IEpE.
ayIUuTOpUeH, apryMEeHTHPOBAHUS U OTCTAUBAaHUs CBOEH TOUKU 3PEHMUS;

. 3HAKOMCTBO CO cdepaMu NpopecCUOHATbHON NEATEIbHOCTH, CBA3aHHBIMU C
(bU3UKOM, 1 COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHUIX GU3NYECKOM HAYKH,
YTO  CHOCOOCTBYET  pa3BUTHIO TPEACTABICHHH O BO3MOXHBIX cdepax  Oymymiei
npoheCCHOHANTBHOW ACSITEIBPHOCTH, CBSA3aHHOW C (U3MKOW, MOATOTOBKA K JaIbHEHIIEMY
00YyYEeHHIO B 9TOM HaIPaBJICHUH U OCO3HAHHOMY BBIOOPY oOydaronumucs Oyayiei npodeccuu;

. YCTaHOBJICHHE JOBEPHUTENbHBIX OTHOUICHHUSI MEXIy Y4YUTelleM M Y4YEeHUKaMH,
CHOCOOCTBYIOUIMX MO3UTHUBHOMY BOCIPHATHIO YUYalIUMHCS TpeOOBaHUKW U MPOCHO YUHTEIS,
aKTUBU3AIMH UX TT03HABATEIbHON AEATEIbHOCTU U aKTUBHOCTH;

. NoOYX/JICHHE OO0YyJaromuXxcsi K COOJIOJCHUI0O Ha ypOKe OOMIECMPUHATHIX HOPM
MOBEJICHHSI, IPABUJI OOIICHHUS CO CTAPIIUMU (YIUTEIISIMH) M CBEPCTHUKAMU (IIIKOJIbHUKAMH );
. UCIIOJIb30BAHUE  BOCIHUTATEIBHBIX  BO3MOXKHOCTEH  COAEp)KaHUs  y4eOHOTro

npeaMeTra 4€pe3 IACMOHCTPALHIO 06yqa}01u1/1Mc>1 IpUMCPOB OTBCTCTBCHHOI'O, I'PAXIAAHCKOI'O
IMOBCACHUS, IIPOABIICHUA YeJIOBEKOIIO0HI U I[O6pOC6pI[e‘IHOCTI/I;

. OPraHru3anurrlo I.HC(l)CTBa MOTHUBUPOBAHHBIX U 3pYAUPOBAHHBIX 06y‘IaIOH_II/IXC${ Hanqg
HUX HCYCIICBAOIIIUMHA O ATHOKJIACCHUKAMH.
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