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IHOACHUTEJIBHAS 3AIINCKA

[IporpamMma no ¢u3rke Ha ypoBHE OCHOBHOI'O O0IIero o0pa3oBaHUs COCTABJIEHA HA OCHOBE MOJIOXKEHUI
u TpeOOBaHMII K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOH 00pa3oBaTelIbHON NPOrpaMMBbl,
npeacraBieHHbix B @I'OC OO0, a Takke ¢ yuéroM QenepanbHOi pabouelt mporpaMMbl BOCIIUTAHHS M
Konnenmun npenogaBanus yueOHoro npeamera « Dusmuxay.
Copepxanve mporpammbl 10 (U3MKE HampaBieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH O0YyYaroIUXCst ¥ OPTaHU3AIMI0 U3yueHHs (PU3UKU Ha JAEITEIbHOCTHON ocHOBE. B mporpamme mo
(U3MKe YYHTHIBAIOTCS BO3MOMKHOCTH ydeOHOTOo mpeamera B peanmsanuu TpeboBanmiit ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM W METalpeIMETHBIM pe3yJibTaTaM OOYYCHHs, a TaKXKEe MEKIIPEIMETHBIC CBS3U
€CTECTBEHHO-HAYYHbBIX YU€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMUs.
[Iporpamma mo ¢u3mke ycTaHaBIMBAeT paclpeieieHne y4eOHOro MaTepuana 1o rogaMm o0ydeHus (1o
KJlaccaM), MpeajiaraeT MPUMEPHYIO IMOCIEN0BATebHOCTh M3YyYEHUs TeM, OCHOBAHHYIO Ha JIOTUKE DPa3BUTHS
IIPEIMETHOTO COZIEpKAHUSI U yU€TEe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.
[IporpamMma no ¢usuke pazpaboTaHa C ENbI0 OKa3aHHUs METOAMYECKON MOMOIIM YYUTETIO B CO3JaHUH
paboueii mporpaMmbl IO y4eOHOMY MPEIMETY.
@du3ukKa ABIAETCS CUCTEMOOOPA3YIOMIMM JIJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIBKY
(du3nUYecKre 3aKOHBI JIS)KAT B OCHOBE MPOIICCCOB U SIBJICHUN, N3Yy9aeMbIX XHUMHEH, OMOJIOTHEH, acCTpOHOMUECH U
¢dbusnueckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpA, MPEIOCTaBlseT Haubosee
SICHBIE 00pa3Ibl MPUMEHEHHUSI HAYYHOTO METOJIa TMIO3HAHMSI, TO €CTh CIIOco0a MOTyYeHHs JOCTOBEPHBIX 3HAHUI
0 MHpe.
OpHa W3 TaBHBIX 3a7ad (U3HYECKOTO OOpa30BaHMSI B CTPYKTYpe OOIIero oOpa3oBaHUs COCTOUT B
(bopMUPOBaHUU €CTECTBEHHO-HAYYHON I'PAMOTHOCTH M MHTEpeca K HayKe Y 00yUYaromuxcsl.
Wzyuenne ¢u3ukun Ha 0a30BOM ypOBHE IPEIOJAraeT OBJaJEHHE CICAYIOIMIMMU KOMIETEHTHOCTSIMH,
XapaKTEPU3YIOUIMMHU €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;
® UHTEpPNpPETUPOBATh JAHHBIE M HCIIOJIB30BATh HAy4dHbIE JIOKA3aTeNbCTBA JUISl TOJTYUYCHHS
BBIBOJIOB.
Henmn w3ydyenuss puU3MKKM Ha ypOBHE OCHOBHOTO 00IIero oOpasoBaHus ompezeneHsl B Konienmu
npenoaaBaHusi yueoHoro npenmera «Dusnka» B o0pa3zoBaTedbHBIX opraHu3anusax Poccuiickoit deneparumy,
peaM3yIoNMX OCHOBHBIE 00IIeoOpazoBaTelbHble MPOrPaMMBbl, YTBEpKAEHHONW pemeHueM Komerun
MunuctepctBa npocBenieHus: Poccutickoit @epepannu (npotokod ot 3 aexadpst 2019 r. Ne [1K-4BH).
Hean n3yvyenus pu3nKu:
e [puOOpETEeHHE MHTEpECa U CTPEMJICHUSI 00YYaIOIIMUXCS K HAYYHOMY M3YyUEHUIO NMPUPOIbI, Pa3BUTHE
WX UHTEJUIEKTYAJIbHBIX U TBOPYECKUX CITIOCOOHOCTEN;

® pa3BUTHE MPEICTABICHUH O HAy4YHOM METOJie MO3HAHHUA M (HOPMHPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3y4eHUS OCHOB CTPOCHHUS MATepUH U
(dyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (dopMHpOBaHUE TIPEACTABICHUN O PO GUBHKH JIJISI Pa3BUTHS APYTUX €CTECTBEHHBIX HAyK, TEXHUKH
U TEXHOJIOTHIA;

® pa3BHUTHE TIPEICTABICHUNA O BO3MOXHBIX cdepax Oyaymeld npodecCHOHATBHONW AESITeNbHOCTH,
CBSI3aHHOU C (PU3UKOI, MOATOTOBKA K JalbHEHIIIEeMy 00Y4YEHUIO B 9TOM HAIPABICHHH.

JlocTukeHre STUX LeJed mnporpaMmbl 1O (U3MKE Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs
o0ecreynBaeTcs peleHrueM CIeIyoIuX 3a4ay:

e T1puoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOEHMHM BEIIECTBA, O MEXAaHHUYECKHX, TEIUIOBBIX,

JIEKTPUUYECKNX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e puoOpeTeHHe YMEHUN ONHUCHIBATh M OOBSACHATH (PUIMYECKUE SIBICHUS C HCIOIh30BAHUEM
MOJYYEHHBIX 3HAHU;



OCBOCHHE METOJIOB pEIIEHHUS MPOCTEHIINX pacu€THBIX 3ajjad C HCIOJb30BAHUEM (DU3MUYECKHUX
MOZEJIEH, TBOPUYECKUX U IIPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HaOIrOMaTh MPUPOIHBIC SBJICHHUS W BBINOJHATH OIMBITHI, JTA00OPAaTOPHBIC PaOOTHI U
OKCIICPUMCHTAJIbHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/IGOpOB;

OCBOEHHE TPUEMOB PabOThI ¢ MHpOPMAIHEel (U3MIECKOrO COAEPIKAHUS, BKIHOUash HHPOPMAIIHIO O
COBPEMEHHBIX TOCTIKCHUAX (DU3UKH, aHATH3 U KPUTHIECKOE OLICHUBAaHHE HH(OpMAIINH;

3HAKOMCTBO €O cdepamMu TPOPEeCCHOHATHHON NEATEIHHOCTH, CBS3aHHBIMU C (DU3UKOH, U
COBPCMCHHBIMU TCXHOJIOTUSAAMH, OCHOBAHHBIMH HAa JOCTUKCHUAX @HSH'—ICCKOI;’I HAayKH.

Ha uzyuyenue ¢puszuku (6a30BbIil ypOBEHB) HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHusi OTBOAUTCS 238
yacoB: B 7 Kiacce — 68 yacoB (2 yaca B Hellel0), B 8 kjacce — 68 yacoB (2 yaca B Hezelno), B 9 kimacce — 102
yaca (3 Jyaca B HEJICIIO).

[Ipennaraempiii B mporpamMmme 1o (QuU3MKEe NepedeHb JTabopaTopHbIX pabOT U  OMBITOB HOCUT
PEKOMEHIATENbHBIN XapaKTep, yUUTeb JellaeT BEIOOp MPOBEACHHS JTa00OPATOPHBIX pabOT M OMBITOB C YYETOM
WHIUBUAYAIBHBIX OCOOCHHOCTEH O00YyYaroIIMXCs, CHUCKAa SKCIEPUMEHTANbHBIX 3aJaHui, MpearacMbix B
paMKax OCHOBHOT'O T'OCY/IapCTBEHHOTO K3aMeHa 1o (pu3uKe.

COJEP/KAHUE OBYYEHUA

7 KJIACC

Paszpnen 1. dusuka u e€ poJib B NO3HAHUM OKPYKAI0LIEro Mupa.

dusnka — Hayka o mpupoze. SBnenus npupojnsl. OUMYECKUE SIBICHUS: MEXAaHMUECKHE, TEIUIOBBIC,
3NEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Odusndeckue BenwuuHbBL. M3mepenne ¢usnvecknx BenuunH. Duswmueckuwe npubopsl. [lorpenrHocTh
n3MepeHnil. MexayHapoaHasi CucTeMa €IMHULI.

Kaxk ¢usuka u npyrue ecTecTBEeHHbIC HAYKU U3y4aloT MpUpoy. EcTecTBeHHO-HAYIHBIM METO] TO3HAHUS:
HaOIo/IeHNe, MMOCTAHOBKA HAYYHOT'O BOIMPOCA, BBIIBIIKEHHE THIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3,
oObscHeHHe Habmo1aeMoro siBiieHus. Onucanue GU3NIEeCKuX sIBJICHUH C ITOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1.
2.

MexaHnueckue, TeTI0Bble, JEKTPUUECKHUE, MarHUTHBIE, CBETOBbIE SIBJICHMUSL.
dusnueckue npruOOpsI U MpoLEeAypa NPSIMBIX U3MEPEHUI aHAJIOTOBBIM U LIU(PPOBBIM MPUOOPOM.

Jlabopamopuvie pabomsl u onvimel.

A e

Onpenesnenue eHbl JeJIeHUs IIKalbl U3MEPUTEIbHOT0 Mprodopa.

N3mepenue paccTossHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenne pasmMepoB MaJIbIX TEIN.

N3mepenne remneparypsl Ipy MOMOILIHU KUAKOCTHOTO TEPMOMETPA U JaTYUKa TEMIIEPATYPBI.
[IpoBeneHue wuccieoOBaHHUs MO IPOBEPKE THUIOTE3bl: JAIBHOCTh IOJETA INAPUKA, IYIIEHHOTO
TOPU30HTANIBHO, TEM OO0JIbIIIe, YeM OOJIbIIIe BHICOTA ITyCKa.

Pasznea 2. [lepBoHayaibHbIe CBEJCHUA 0 CTPOCHUHU BellecTBA.

CrtpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHL, JOKa3bIBAIOLINE AUCKPETHOE CTPOCHUE
BElIEeCTBA.

JIBrxkeHue wyacTul BemlecTBa. CBs3b CKOPOCTH JBMJKEHMSI 4YacTUIl C TeMIiiepaTypoil. bpoyHoBckoe
newkenue, nuddysus. BzanmoaelicTBre 4acTUIl BEECTBA: MPUTHKEHNE U OTTAIKMBAHUE.

ArperaTtHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta3oB, XKUAKOCTEH U TBEPABIX (KPUCTAIUTMUECKUX) Tell.
B3anMocBs3p MEXy CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUAX M MX aTOMHO-MOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

Hemoncmpayuu.

1.
2.

Habmonenne 6poyHOBCKOTO JIBHYKEHUSI.
Ha6monenue quddysun.



3. HabGmronenwue siBneHUN, OOBSICHIIOMIUXCS MPUTSHKCHUEM WM OTTAIKMBAHUEM YaCcTHII BEIIECTBA.

Jlabopamopuusie pabomot u onvimel.

1. Omenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIOIb30BaHUEM (GoTorpaduii).

2. OnbIThI 10 HAOTIOACHHUIO TEIIJIOBOTO PACIIUPEHHUS I'a30B.

3. OmbIThI 10 OOHAPYKEHUIO JEHUCTBHS CHII MOJICKYJISIPHOTO MPUTSIKECHUS.

Paznen 3. /IBu:keHue U B3anMojaeiicTBUe Tell.

Mexanuueckoe nBrxeHue. PaBHomepHoe u HepaBHOMepHOE ABMxkeHUE. CkopocThb. CpenHsst CKOPOCTh
IIpY HEPAaBHOMEPHOM JBHKEHUH. Pacy€r myTu v BpeMeHH BUKEHUSI.

SBnenue nHepuuu. 3aKoH UHEpLUK. B3aumoielicTBre Tell Kak MPUYMHA U3MEHEHHS] CKOPOCTHU JIBHXKEHUSI
Ten. Macca kak Mepa uHepTHOCTH Tena. [lmoTHocTh BemiecTBa. CBS3b MJIOTHOCTH C KOJTUYECTBOM MOJIEKYI B
enuHuIe 00bEMa BelIecTBa.

Cuna kak xapakTepucTHKa B3aumojeicTBus ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue cuibl ¢
MOMOIIIbIO TUHAMOMETpA. SIBJIEHHE TATOTEHUs U cuiia TsbkecTd. Cuiia TSHKEeCTH Ha IpYrux IaHerax. Bec tena.
HeBecomocts. CnoxeHue cui, HampaBJ€HHBIX MO OAHOM mpsiMoi. PaBHopelcTByromas cui. Cuiia TpeHUs.
Tpenue ckoNbXeHUs U TpEHUE TOKO0s. TpeHue B MpUpPoJie U TEXHUKE.

Hemoncmpayuu.

HaGiroienne MeXaHW4ecKOoro JIBHKSHUS Tea.
N3mepenune ckopocTu MPSIMOIMHEHHOTO ABMKEHUS.
Habnronenue siBiieHUs] HHEPLIUH.
Habmtoienne n3MeHeHus: CKOpocTH MpH B3aUMOJICHCTBUU Tell.
CpaBHeHHE MaccC 10 B3aUMOJCHCTBHUIO TEIl.
CrnosxeHue cuil, HapaBJICHHBIX 110 OJHON MPSIMOH.
ﬂaﬁopamopnbw padomul u onvimMol.
1. OmpeneneHue CKOPOCTH PaAaBHOMEPHOTO ABMXKEHHUA (IIApPUKA B KUJKOCTH, MOJIEIH AJIEKTPUUYECKOTO
aBTOMOOWJIA U TaK Jiajee).
2. Omnpenenenue cpeHeil CKOPOCTU CKOIbKEHUs OpycKa WU IIaprKa 10 HAaKJIOHHOM TIIOCKOCTH.
Omnpenenenye MIOTHOCTU TBEPJIOTO TeNa.
4. OnbITI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh PacTsHKeHUS (AedopMaluu) Mpy>KUHBI OT MPHIOKEHHON
CHJIBL.
5. OneIThl, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIbI TPEHUSl CKOJBXKEHHS OT Beca Tella M XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

JaBnenue. CriocoObl yMEHBIIIEHUS W YBEIWYEHUs NaBiieHus. JlaBieHue raza. 3aBUCHUMOCTH JIaBJICHHS
raza oTr o0béma, Temreparypbl. [lepemaua naBieHus TBEPABIMU TENaMH, XUAKOCTAMH M Ta3aMu. 3aKOH
[Tackans. [IHeBMaTHyeckue MamiMHbBL. 3aBUCHUMOCTh JIABJIEHHS JKUIKOCTH OT IIyOuHBbI. ['miapocraTmueckuii
napanokc. Coobmatomnuecs cocynsl. ['uapaBinueckue MeXaHU3MBbl.

ATtmocdepa 3emnu u atMmocepHoe nasieHue. [IpuunHbl CynecTBOBaHMS BO3YIIHON 000JI04KH 3eMIIH.
Omnswir Toppuuenmu. U3mepenue atMmocepHOro IaBieHus. 3aBUCHMOCTh aTMOC(HEPHOTO JaBIEHUSI OT BBICOTHI
HaJ ypoBHEM Mopsi. [Ipubops! 11 u3mepeHus: aTMOCHEPHOTO TaBICHUS.

JleiicTBHE ®KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teslo. BrlTankuBaromias (apXxuMeaoBa) cuia. 3aKoH
Apxumena. [InaBanue ten. BozayxormiaBanue.

Jemoncmpayuu.
3aBHUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBneHUs KUIKOCTHIO U Ta30M.

Coobmarommuecst CoCyIbl.

I'mppaBnuueckuit mpecc.

[IposiBnenue aecTBus aTMOChHEpPHOTO JTABICHHUS.

3aBUCHMOCTD BHITAJTKUBAOIIEH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH TeJa U MIIOTHOCTU KHUIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CHJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue mnnaBaHus TeN: IUIaBaHUE WM TOTPYKEHUE Ted B 3aBUCUMOCTH OT COOTHOIICHHS
IJIOTHOCTEH TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomol u onvimol.
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HccnenoBanue 3aBUCUMOCTH Beca Tejla B Bojie 0T 00bEMa NOrpyKEHHON B )KUAKOCThH YACTH Tela.
OrnpeneneHne BRITAIKUBAIONIECH CUIIBI, IEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTD.
3. IlpoBepka HE3aBUCHUMOCTU BBITAIKMBAIOIICH CUJIbI, AEUCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT MAaCChI
Tena.
4. OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJKUBAIOLICH CHUJIbI, JICUCTBYIOIIEH Ha TEJIO B
KHUJKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUIKOCTh YACTH TeJA U OT MIJIOTHOCTU KUAKOCTH.

5. KoncTpynpoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U ONIPEAEEHUE €€ IPy30II0AbEMHOCTH.

Pa3znen 5. PaGoTa u MOIIHOCTH. DHEpPrus.

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MEXaHU3MBI: pblYar, 0JI0K, HAaKJIOHHAA II0cKocTh. [IpaBuio paBHoBecus poruara. [Ipumenenue
MpaBWJIa paBHOBECHS pbluara K 0Joky. «3osoTtoe npaBuiio» mexanuku. KITJI mpocTeix mexanu3zmoB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas W mnoTeHUMaNbHas sHeprus. llpeBpainenue oaHOro BuUAA
MEXaHUYECKON SHEPIUU B IPYroi. 3aKOH COXPAaHEHHUs SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Ompenenenue pabOThl CHUIIBI TPEHHUS MPU PABHOMEPHOM JABM)KCHHUU Tela IO TOPU30HTAIBHOM

MMOBEPXHOCTH.

2. HccnepoBanue ycnoBuil paBHOBECHUS pblyara.

3. Wsmepenune KII/l HaKIOHHOMN MJIOCKOCTH.

4. W3yueHue 3aK0HA COXPAHEHUS MEXaHUYECKOMN SHEPIUH.

8 KVIACC
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Paznen 6. TerioBble siBieHHS.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKONM TEOpUU CTPOECHMS BewlecTBa. Macca U pa3Mepsl
aTOMOB M MOJIEKYJ1. OTBITHI, TOTBEPKIAIOIINE OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH.

Mopnenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSIHMM BemecTBa. Kpucramnudyeckue u amopdHbie
Tena. OOBACHEHHE CBOWCTB Ta30B, JKUJIKOCTEM W TBEPABIX TEJI HAa OCHOBE IMOJIOXKEHUW MOJIEKYJISIPHO-
-KHHETUYECKOU Teopur. CMauMBaHUE U KaWIISIpHBIE ABJICHU. TeIIoBOe pacliupeHue 1 cxaTHe.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTHIO TETUIOBOTO JABHKEHUS YacTull. BHyTpeHHss sHEpTHsl.
CriocoObl M3MEHEHHUs BHYTPEHHEH SHEpruu: TeIlionepeaaya u coBepiieHue paboTel. Buasl Temnmonepeayu:
TETTONPOBOTHOCTh, KOHBEKIIMSI, U3TyUCHUE.

KonnuecTBo TemnoTel. YenbHas TEMIOEMKOCTh BellecTBa. TemnooOMEH M TEMJIOBOE pPaBHOBECHE.
VYpaBueHue teroBoro Oananca. [InaBnenue u oTBepACBaHNE KPUCTAJUTMUECKUX BEIIECTB. Y IENIbHAS TEIUIOTa
iaBnenus. [lapooOpa3zoBanue u koHaencamus. Mcmapenue. Kunenue. YaenbHas temiaora napooOpa3zoBaHus.
3aBUCHUMOCTD TEMIIEPATyPhl KATIEHUS OT aTMOC(HEPHOTO JTaBJICHHS.

Bnaxnocts Bo3ayXa.

OHeprus ToIIMBa. Y IeibHAs TEIIOTA CTOPAHUS.

[punanune! padboTe! TemmoBsix asurateneit KIIJ[ TemmoBoro asurarens. TemioBsie ABUTaTENH U 3allUTa
OKpY>KaloIlen Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SPHEPTUU B TEIJIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBUYKEHUSI.

Ha6mronenue quddysun.

Habmtoienue sSBiIeHU CMAaYMBaHUSI U KAMMJUTSIPHBIX SBJICHHM.

HaGmronenre TenioBoro pacuimpeHust Tel.

W3meHeHue gaBiieHus ra3a Mpyu M3MEHEHUH 00bhEMa U HarPEBAaHUU WIIA OXJIAKICHHH.
[IpaBuna n3mepeHus TeMreparypsl.

Bunel rerionepenayu.

OxunaxieHre Ipy COBepUICHUH PabOThI.

Harpeanue npu coBepiiieHHN padOThI BHEUTHUMHE CHUJIAMH.
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10. CpaBHEHME TEMIIOEMKOCTEN pa3INYHbBIX BELLECTB.
11. HaOmroneune KkueHus.
12. HabmogeHre moCTOSHCTBA TeMIIepaTyphl PH IJIaBICHUH.
13. Moaenu TemIoBbIX ABUTATEIIEH.
Jlabopamopuvie pabomul u onvimol.
OnbIThl IO OOHAPYXKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSKEHUS.
OnpIThI 110 BRIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOW COJIM WIIM caxapa.
OmnbIThl 10 HAOIIOIEHUIO TEIUIOBOTO PACUIMPEHHsI ra30B, KUJIKOCTEN U TBEPBIX TEI.
Omnpenenenue 1aBIeHNUs BO3AyXa B OaNIOHE MINPHIIA.
OmnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb JAABJICHMS BO3JyXa OT €ro o0b&éMa M HarpeBaHus WM
OXJIaXKICHUSI.
6. IlpoBepka rumore3bl JUHEHHON 3aBUCUMOCTH JJIUHBI CTOJIOMKA >KUAKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIEPaTyphl.
7. HabmogeHue W3MEHEHMs BHYTPEHHEW SHEpruM Tela B pe3ylbTaTe TeIulonepeiadd U padoTbl
BHEIIHUX CHIL
8. MHccnenoBaHue sBJICHUS TEMJIO0OMEHA MPH CMEIIMBAHUM XOJIOAHON U ropsiueil BObl.
9. OmpezneneHue KOJMYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW IMpU TEIJIOOOMEHE C HarpeTbiM
METAJUIMYECKUM LIMJINHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca UCIapeHusl.

12. Onpenenenue OTHOCUTEIbLHON BIQXKHOCTH BO3/1yXa.

13. Onpenenenue yeabHOM TEIUIOTHI MJIaBJICHUS JIbJA.

Pazjnen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onexrpuzanus Ten. JlBa pojaa 3JEKTPUYECKUX 3apsioB. B3aummoneicTBue 3apsyKeHHBIX Tesl. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJAECUCTBUS 3apsUKEHHBIX T€J1 OT BEJIUYMHBI 3apSJ0B U PACCTOSHUS MEXKIY
TeJIaMu).

Onextpuueckoe nosie. Hanpspk€HHOCTH AniekTpudeckoro nodis. [IpuHnun cyneprno3unuu 31eKTpUYecKuX
noJieit (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexTpuyeckux 3apsaoB. OJEMEHTapHbIM djekTpuueckud 3apsn. CrpoeHue aroma.
ITpOBOTHUKY M JUAIEKTPUKHU. 3aKOH COXPaHEHHsI AJIEKTPHUUECKOTO 3apsijia.

DNEeKTpUUECKUH TOK. YCIIOBHUS CYILIECTBOBAHUS 3JEKTPUUECKOro TOKa. MICTOUHHMKHM MOCTOSHHOTO TOKA.
JIeHCTBUS 3JIEKTPUUECKOro TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUUYECKUN TOK B KHUJIKOCTAX U
razax.
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Onektpuueckass uenb. Cuiia Toka. OnekTpuueckoe HampsbkeHue. CONpOTHBIEHHE MPOBOJHUKA.
VYnenpHOE compoTuBieHUE BemiecTBa. 3akoH Owma it ydactka nenu. [locimemoBaTenbHOE W MapaiebHOE
COEJIMHEHHE MPOBOAHUKOB.

PaGora M MOIIHOCTH D3JEKTpUUECKOTO ToOKa. 3akoH Jxoyns—JleHnma. OnexTpuueckue uenu u
MOTPEOUTENH dIEKTPUIECKOM dHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[ToctossHHBIE MarHUTHl. B3anmoaeiicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoOE moJie. MarHuTHoOe MoJje
3emiM U €ro 3HaueHue Ui Ku3HM Ha 3emuie. OnblT Opcteaa. MarHMTHOE MOJE 3IEKTPUYECKOro TOKa.
[IpuMeHeHne »HIEKTPOMArHUTOB B TEXHHUKE. JlelicTBME MAarHUTHOTO TIOJsI Ha MPOBOAHHUK C TOKOM.
DNeKTpoABUTaTENlb IOCTOSHHOIO TOKa. Mcroib30BaHue 3JEKTPOABUTATENIe B TEXHUUECKUX YCTPOMCTBAX U Ha
TpPaHCIIOPTE.

Onbitel Dapaness. SBiaeHue snexkTpomarHuTHOM uHAYKUMU. I[IpaBuno Jlenua. Dnextporeneparop.
CriocoOb!I TOTYISHUS DJIEKTPUIECKOM SHEPTHH. DJIEKTPOCTAHIIMA Ha BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

DJeKTpu3anus Tell.

JIBa poJia JIEKTPUUECKUX 3apsA0B U B3aUMOJEHCTBUE 3apsSKEHHBIX TEll.
YCTpolCTBO U IEMCTBHE SJIEKTPOCKOIA.

DneKTpocTaTUUYeCKast MHIYKIUS.

3aKOH COXpaHEHUs IIEKTPUUECKUX 3apsI0B.

[IpoBOIHMKY U AUBIIEKTPUKHU.

SN S



7.
8.
9.

10.

11

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.
M cTOYHMKH TOCTOSTHHOTO TOKA.

JIenCTBUA DIIEKTPUYECKOTO TOKA.

DNEKTPUYECKHUM TOK B )KUJIKOCTH.

. 'a30BBI111 paspsia.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

N3MepeHne cuiibl TOKa aMIIEPMETPOM.

N3mepenue 31eKTpuyecKoro HaMpsKEHUs BOJIBTMETPOM.

PeocraT u marazuH cOnpoOTUBIICHUMA.

BzaumojeiicTBre ITOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH pa3JieJICHHs TIOJIFOCOB MarHUTa.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OnbIT Opcrena.

MarnuTtHo€e noJje Toka. DJIeKTPOMAarHurT.

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue siBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

OnsiTel Dapajes.

3aBUCUMOCTh HallpaBJI€HUSI UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DNEeKTPOTeHEePATOP MOCTOSTHHOTO TOKA.

Jlabopamopuuvie pabomot u onvimel.
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8.
9

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OmnbITH IO HAOTIOACHHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.

HccnenoBanue neiCTBUS JIEKTPUUYECKOTO MOJIS HA TPOBOJAHUKH U TUIIICKTPUKU.

COopka u mpoBepka pabOThl ANEKTPUIECKON IETH MOCTOSHHOTO TOKA.

W3mepenue u peryiupoBaHHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaIPSHKEHUS.

HccnenoBanmne 3aBUCMOCTH CUJIBI TOKA, UAYIIETO Yepe3 Pe3UCTOp, OT COMPOTHUBIICHUS PE3UCTOPA U
HaIpsLKEHUS Ha PEe3UCTOPE.

OnBITHI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCThH JJIEKTPUYECKOTO COMPOTUBIEHUS MPOBOJHHKA OT €ro
JUIMHBI, TJIOLIAIM MTONEPEYHOro CeYeHUs U MaTepuraia.

[IpoBepka mpaBuiia CI0KEHHSI HAMIPSKEHUI TTPH MTOCIIEA0BATEIFHOM COSTMHEHUH IBYX PE3UCTOPOB.
[IpoBepka nmpaBuiia AJisi CUIIBI TOKA MIPH MAPAIIIEIBHOM COEIMHEHUH PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUYECKOTO TOKA, HIIYILIETO Yepe3 Pe3UCTop.

Onpenenenne MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIETISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 TaMIOUKY, OT HAMpsHKEHUS Ha HEH.
Onpenenenue KII/] narpearens.

HccnenoBanne MarHUTHOTO B3aMMOICHCTBHS MTOCTOSTHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TIOJISl TIOCTOSTHHBIX MAarHUTOB MTPH HX O0BCIMHCHUN U Pa3/ICIICHHH.
HccnenoBanue NeHCTBUS DIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OMNBITHI, TEMOHCTPUPYIONIUE 3aBHCHUMOCTh CHJIBI B3aHMMOJCHCTBHS KATYIIKA C TOKOM U MarHuTa OT
CHWJIBI TOKA U HAaTpaBIIeHHUS TOKA B KaTYIIIKE.

W3yuenue neifcTBUS MAarHUTHOTO TIOJIST HA TIPOBOIHUK C TOKOM.

KoncTpynpoBanue u usyueHue padoThl IIEKTPOABUTATEINSL.

N3amepenne KIIJ[ anmekTpoaBuraTeIbHONM YCTAaHOBKH.

OneITEI TIO WCCIEAOBAHUIO SIBICHHSI DJIEKTPOMATHUTHOW MHIYKIIMHU: HWCCIIEOBaHHE HW3MEHEHUI
3HAYEHUS U HAMPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pasnen 8. Mexanuveckne siBJICHHUS.

Mexannueckoe nBmxeHue. MarepuanbHas Touka. Cucrema orcyéra. OTHOCUTEIBHOCTh MEXAHUUYECKOTO
nBUKEHMs. PaBHOMepHOEe npsiIMOJIMHENHOE ABMkeHne. HepaBHOMepHOe npsMonuHeHoe aBrkeHue. CpenHss
Y MCHOBEHHAsl CKOPOCTh TeJIa TP HEPABHOMEPHOM JBUKEHUH.

Yckopenue. PaBHOyCKOpeHHOE mpsiMoNTMHEHHOE MBHxkeHHe. CBoOoMHOE mafeHue. OnbITh [ anumes.



PaBHOMepHOE nBWXKEeHHME TO OKpyXHOCTU. Ilepmon u uacrota oOpameHus. JluHeliHass u yrioBas
ckopoctu. LleHTpocTpeMuTeNnbHOE YyCKOPEHNE.

Ilepsbiit 3axoH HerotoHa. Bropoii 3akon Herorona. Tpernii 3akoH Herorona. IIpunuun cyneprnozunuu
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUSI CKOJIbXKEHHUS, CUJla TPEHUsl MOKOS, JIpyrue
BH/IbI TPEHHUSL.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEeHHEe CBOOOJHOTO mMajaeHus. J[BIKeHHE IIaHeT
Bokpyr CousHua. [lepBas kocmuueckast CKopocTb. HeBecoMOCTh U neperpy3Ku.

PaBHoBecue wmarepuanbHOM TOUYKH. AOCONIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOro Tela C
3aKpEIUIEHHON OChIO BpaleHus. MoMeHT cuibl. LleHTp TshkecTH.

Nmnynsc Tena. M3menenue umimynbca. MMnynbe cuiibl. 3aKOH COXpaHEHUsI UMITyJbca. PeakTHUBHOE
JBUKEHUE.

Mexanuueckasi pabora ¥ MOLIHOCTb. PaboTa CHIl TSKECTH, YHOpyroctd, TpeHus. CBsi3b SHEpruu u
pabotel. [loTeHumanpHas SHEprusi Tena, MOAHSATOrO HAJl MOBEPXHOCThIO 3eMiu. lloTeHuuanbHas >HEpPrus
ckaroil mnpyxunbl. Kunernueckas nsHeprus. Teopema O KHHETUYECKOM SHEpruu. 3akOH COXpPaHEHMs
MEXaHUYECKON IHEPTUU.

Jemoncmpayuu.

1. HalnropeHune MeXxaHMYECKOTO JBHKEHUS Tella OTHOCUTEIBLHO Pa3HbIX Tell OTCUETA.

2. CpaBHeHue nyTedl U TPAaGKTOPUM JABMXKEHUS OIJHOIO M TOTO K€ Te€jla OTHOCUTEIBHO Pa3HbIX Tell

OTCY€Ta.

3. H3mepeHue CKOPOCTH U YCKOPEHUS NPSIMOIMHENHOTO IBHKEHUS.

4. HccnepoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JIBHXKCHHUS.

5. HabmoneHue nBMXEHHS Tella 10 OKPYKHOCTH.

6. HaOnromenne MeXaHMYECKUX SBICHUH, MPOUCXOIANIMX B cucreMe orcuéra «Temexkay npu eé

PaBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCHUTEIILHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHUs TeJjla OT MAacChl Tela U IEUCTBYIOIIEH Ha HETO CHUJIBI.

8. HabmroneHne paBeHCTBa CHII TIPU B3aUMOJICHCTBUH TEJL.

9. H3meHnenue Beca Tenna MpU YCKOPEHHOM JIBHYKEHUH.

10. [lepenaua uMIynbca Ipyu B3aUMOJICHCTBUU TETI.

11. IIpeobpazoBaHus SHEPTUU IPU B3aUMOICHCTBUU TEIl.

12. CoxpaHeHHe UMITyJIbCaA IPU HEYIIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHHe UMITyJIbCa MPU a0COIIOTHO YIPYTOM B3aMMOIECHCTBHH.

14. HabmrofeHue peakTUBHOTO JBUKEHUS.

15. CoxpaHeHHe MeXaHMUECKOM SHEPIUU NpU CBOOOIHOM IMaJICHUH.

16. CoxpaHeHre MEXaHUUECKON SHEPTUU MIPU JIBUKEHHUH Tela M0 JeHCTBUEM NPY>KUHBI.

Jlabopamopmuvie pabomuvl u onvimol.

1. KoncTpynpoBaHue TpakTa g pa3roHa W JaJbHEWIIEr0 PaBHOMEPHOIO JBHKEHHUS IIapuKa WA
TEJIEKKH.

2. Onmnpenenenve cpeaHEdl CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKEHHS IIapuKa MO HAKJIOHHOM

TUIOCKOCTH.

Omnpenenenne yCKOpEHUs Teja MPH PaBHOYCKOPEHHOM JBIKEHHH 10 HAKJIOHHOW TTOCKOCTH.

4. WccnenoBanue 3aBHCHUMOCTU MYTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HayalbHOU
CKOPOCTH.

5. TlpoBepka THMNOTE3bl: €CIM NPU PABHOYCKOPEHHOM JBIDKEHHHM O€3 HayaJbHOM CKOPOCTH IyTH

OTHOCATCA KaK psag HEYETHBIX YHUCCJl, TO COOTBECTCTBYIOIIUE ITPOMEKYTKH BPEMCHHU OJHHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBXKEHHUSI OT CHITBI HOPMAJIbHOT'O JIaBJICHHUS.

Omnpenenenue kodppuimeHTa TPEHUS CKOTBKCHHSI.

Omnpenenenue )XECTKOCTU MPYKUHBI.

Onpenenenre paboOThl CHIJIBI TPEHHs] NMPU PABHOMEPHOM [BHKEHHHM Tella 1O TOPU30HTAIBHOMN

MTOBEPXHOCTH.
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10. Ompenenenne paboThl CHIIBI YIIPYTOCTH MPH MOAbEME I'py3a C UCIOIb30BAHUEM HEMOBIKHOTO U
MOIBYYXHOTO OJIOKOB.

11. M3yuenue 3aKkoHa COXpaHEHUs DHEPTHUH.

Pa3nen 9. Mexannueckue KoJ1e0aHus U BOJHLI.

Konebarensnoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWI: TMEPHUOJ, YacTOTa, aMILTUTYAA.
Matematuueckuil U NpyKUHHBIN MasTHUKH. [IpeBpanenre sHepruu npu KoiedaTeIbHOM ABUKECHUU.

3aryxaromue KkoineOanus. BeiHykIeHHbIe koneOanus. Pe3onanc. Mexanudeckue BOJHBL (CBOMCTBa
MeXaHW4YeCKUX BOJIH. [IpomosnbHble M monepedHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ pacnpOoCTpaHEHUS.
MexaHn4eckHe BOJIHBI B TBEPIAOM TENE, CENCMUYECKHUE BOJIHBL.

3Byk. [')poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.
Habmonenue xosneb6anuii Tei moj 1eHCTBUEM CHIIbI TSXKECTH U CUJIbI YIIPYTOCTH.
Habmronenune xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
Habutoienue BbIHYX/I€HHBIX KOJIe0aHUM U pe30HaHca.
PacnipocTpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).
Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHUYECKUI PE30HAHC.
./Iaﬁopamopubte paodomwl u onvimol.
Onpenenenre 4acToThl ¥ epuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.
Omnpenenenre 4acToThl ¥ Mepruoia KoineOaHui Npy>KHHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH NIEpUoAa KOJeOaHU OIBEIIEHHOI'O K HUTHU IPy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepUoa KojeOaHul Mpy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka HE3aBUCHMOCTH IepHOJIa KoJieOaHH rpy3a, OJBEUIEHHOI'O K HUTH, OT Macchl rpysa.
OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh TMEpHOAa KOJIeOaHWH MPYKUHHOTO MAasATHHUKA OT MAacChl
rpy3a 1 KECTKOCTH MPY>KUHBI.

7. VI3mepeHue yckopeHusi CBOOOJIHOTO MaICHUS.

Paznes 10. D1eKTpOMarHuTHOE M0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE TMoJie. DJIEKTPOMATHUTHBIE BOJHBI. (CBOWMCTBa ANEKTPOMArHUTHBIX BOJH. [llkama
AJIEKTPOMAarHUTHBIX BOJIH. Vcrionbp30BaHNe 371€KTPOMAarHUTHBIX BOJIH U1 COTOBOM CBSI3U.

OnexTpoMarsuTHas npupona cesera. CKopocTh cBeTa. BosHOBBIE cBOMCTBA CBETA.

Jemoncmpayuu.

1. CgoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJyiHOBBIE CBOICTBA CBETA.

Jlabopamopuvie padomol u onvimut.

1. V3yueHue CBOWCTB JIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3zpnen 11. CBeTroBbIe IBJICHUS.

JlyueBast monens cBeta. Mctounuku cBera. [IpsimonnneitHoe pactipocTpanenue cBeta. 3armeHus: ComHia
u Jlynsl. Otpaxenue ceera. [lnockoe 3epkaino. 3aKkoH OTpaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mnpeloMiieHHs cBeTa. [lomHOE BHYTpEHHEE OTpa)KEHHE CBETa.
Hcnonb30BaHne NOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOAX.

Jlunza. Xoxa mydeit B nmunze. OnTudeckas cucrema QoroarnmapaTa, MUKPOCKOTIAa U Tejeckona. a3 kak
OINITUYECKAs CUCTEMA. BIN30pyKOCTh U JaIbHO30PKOCTb.

Paznoxxenue 6enoro ceera B cnektp. OnbiTel HploToHa. CiioXkeHHe creKTpalbHbIX 1BETOB. [lucnepcus
CBETa.

Hemoncmpayuu.
[IpssmonuHETHOE pacpoCTpaHEHHUE CBETA.
OtpaxeHue cBeTa.
[Tonmyyenue n300pa’keHU B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTruyeckuil CBETOBO/I.
Xox mydeit B coOuparoniei JInH3e.
XoJ J1ydeil B pacCeuBaroLEel JTUH3E.
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8. Ilomydyenue n300paXKeHU C TOMOIIBIO JTMH3.

9. Ilpunnun aeiicTBus Goroamnmapara, MUKPOCKOIIA U TEJIECKOIA.

10. Mopnens riasa.

11. Paznoxxenue 6eoro cBeTa B CIIEKTP.

12. TlonyuyeHue 6enoro cBeTa MpH CIOKCHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnusie pabomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPa)KEHUs CBETOBOTO JIy4ya OT yIJla MajeHUs.

2. H3ydeHue xapaKkTepUCTUK U300paKeHUs IPeaMeTa B IJIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBHCHMOCTH YIJIa IPEJOMJICHUS CBETOBOIO Jy4ya OT yrja IaJeHUs Ha TpaHMILe
«BO3AYX—CTEKJIO».

[Tonydenne n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenre (OKYCHOTO PACCTOSIHUS U ONTHYECKON CHIIbI COOMPAIOIIEH TNH3HI.

OMnBITH IO PA3NIOKEHHUIO OETIOTO CBETA B CHEKTP.

OnBITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIC (DUIIBTPHI.

Pa3)1e.11 12. KBaHTOBBIE SIBJICHHS.

OmnsiTel Pezepdopaa u mnanerapHas moaens aroma. Moaens atoma bopa. Mcnyckanue u mormiomieHue
ceera aroMoM. KBaHTHI. JIMHEWYaThIE CIIEKTPHI.

PaguoaktuBHOCTh. Anbda-, 6eTa- U ramma-u3inyderus. CTpoeHHe aTOMHOTro siapa. HykinonHas monenb
aTOMHOT0 siipa. M3otonsl. PagnoaktuBHble npeBpaienus. Ilepuon nonypacnasa aToOMHBIX siep.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsI0BOIO U MaCCOBOT'O YUCEN. DHEPTHUsl CBS3U aTOMHBIX SIIEp.
Cas13b Macchl ¥ 3Hepruu. Peakuuu cuntesa u aenenus saep. Mcrounuku sneprun CosHia u 3BE371.

Anepnas sHepreTuka. JleicTBUs paAMOaKTUBHBIX U3JIy4€HUI Ha )KUBbIE OPraHU3MBI.

Jemoncmpayuu.

CrexTpsl U3JIy4eHHS U TIOTJIOLIEHUS.

CrieKTphl pa3avyuHbIX I'a30B.

CrnexTp BomopoJa.

Habmtonienue TpekoB B kamepe BunbcoHa.

Pabora cuéTurika HOHU3UPYIOLIUX U3TYyYEHUH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

ﬂaﬁopamopnbte padomout u onvimol.

1. HaOntoneHue CIIOUIHBIX U TUHEHUYATBIX CIEKTPOB U3ITyUEHUS.

2. HccnenoBaHue TPEKOB: H3MEPEHUE SHEPTUH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusm).

3. H3mepeHue paanoakTUBHOTO (hoHa.

IToBTOpPHTEIBLHO-000011IAK0 LN MOLYTb.

[ToBTOpHUTENbHO--0000IMAOIMI ~ MOMYJIb MpPEIHA3HAYEH JIJIsi CHUCTEMaTu3aluu W 0000IIeHHs
IPEIMETHOTO COJIEPKAHUS U ONBITA JESITEIbHOCTH, MPHOOPETEHHOTO MPU HW3YYEHUHM BCEro Kypca (pusuku, a
TaKKe JUIsl TMOJATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMeHy MO (u3uke a1 o00ydaromuxcs,
BBIOPABIIUX ATOT YUEOHBIH MpeMeT.

[Ipn m3ydeHun NaHHOTO MOJYJS PEealM3yIOTCS U CHCTEMAaTU3UPYIOTCS BUJBI IEATEIbHOCTH, HA OCHOBE
KOTOPBIX 00ecneunBaeTcs JOCTHKEHHWE NPEAMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX pPEe3yJIbTaTOB
oOyueHusi, GpopMHUpyeTcss €CTeCTBEHHOHay4yHasi IPpaMOTHOCTb: OCBOEHHE HAayYHBIX METOJOB HCCIIEJOBAHMUS
SIBJICHUI IPUPOBI M TEXHUKHU, OBJIaJICHHE YMEHUSAMHU OOBIACHATH (PU3NUECKUE SIBICHUS, TPUMEHSS MOJTyYeHHbIE
3HAHUS, pelaTh 3a7auu, B TOM YHCJIE KaUeCTBEHHbIE U SKCIIEPUMEHTAIILHBIE.

[IpyHIMIMATBHO AESITENBPHOCTHBIM XapaKTep JOaHHOTO pas3jiena pealus3yercss 3a C4€T TOro, YTO
oOyuaroluecs BBIMOIHSIOT 331aHUS, B KOTOPBIX UM NpEAJIaraeTcs:

Ha OCHOBE TIIOJYYEHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBACHATH (PU3MUECKUE SBICHHUS B
OKpY>Karolllel MpUpo/ie U OBCETHEBHOM KU3HU;

UCMOJb30BAaTh HAYYHbIE METOJbl HCCIENOBaHMS (PU3MUECKUX SIBICHUH, B TOM YHUCIE A HPOBEPKU
TUIIOTE3 U MOJYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4HbIE OCHOBBI HauOojiee BAXKHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
MIPAKTUYECKOTO0 HCIIOIb30BAHUS PA3JIMYHBIX HMCTOYHMKOB SHEPIMM HA OCHOBE 3aKOHA NPEBPALLICHUS U
COXPAHEHHUS BCEX U3BECTHBIX BUJIOB DHEPIHH.

N v e

S S
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IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA INPOI'PAMMDLI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenne ¢u3uKM Ha YpOBHE OCHOBHOTO o00OmIero oOpa3oBaHMS HAINPABICHO HAa JIOCTIKCHUE

JIMYHOCTHBIX, METAIIPCAMCTHBIX U IIPEAMCTHBIX 06p330BaTeJ'IBHI)IX PE3YIbTATOB.

B pesynbprare nzydenusi (pM3MKU Ha YpOBHE OCHOBHOTO 00Iero oOpasoBaHus y oOydaromierocs OymyTt

C(bOpMI/IpOBaHBI CICAYIOIHE TUYHOCTHBIC PE3YJIbTAaThl B HaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:

- IPOSIBJICHUE MHTEPECa K UICTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM (PU3NYECKON HAYKH;

- LIEHHOCTHOE OTHOUIEHHUE K IOCTUKEHUSAM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaKJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTb K AaKTUBHOMY YYacTHIO B OOCYXJEHUHM OOIIECTBEHHO 3HAYMMBIX M ATUYECKHX IPOOIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHHUEM JTOCTUKEHUN (DU3UKY;

- OCO3HaHHUE Ba)XHOCTH MOPAJIBbHO--ITUUECKUX IPUHIUIIOB B I€ATEIbHOCTH YUEHOTIO;

3) 3cTeTH4eCcKOro BOCIIMTAHUSA:

- BOCHPUSATHE ICTETUYECKHX KadyeCTB (U3NUYECKON HAayKH: €€ TapMOHUYHOTO IIOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

- OCO3HAHME EHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTH, BA)KHEUILIEH COCTABIIAIONIEH KYIbTYPBI;

- pa3BUTHE HAy4HOH JIF0003HATEIILHOCTH, HUHTEpEca K UCCIIE0BATENIbCKOM eI TeIbHOCTH;

5) popmupoBaHus KyJbTYpPBbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:

- OCO3HaHME LIEHHOCTH 0e30MacHOro odpa3a KHU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHpE, BaXKHOCTU
npaBuil 0€30IaCHOTO TOBEACHUS Ha TPAaHCIOPTE, Ha JOpPOrax, C DJIEKTPUYECKMM U TEIUIOBBIM
000py/1I0BaHUEM B JIOMAIIHUX YCIOBUSIX;

- ¢(hopMUPOBAaHHOCTh HaBblKa peQIIeKCUH, NMPU3HAHWE CBOETrO MpaBa Ha OMMOKY M TAaKOro K€ IpaBa y
JIPYroro 4eaoBeKa;

6) TpyaoBOro BociMTAHUSA:

- aKTMBHOE y4acTHe B pEIIeHUM MPaKTHUECKUX 3aJau (B paMKax CeMbHU, 00pa3oBaTeIbHON OpraHU3aliH,
ropoja, Kpas) TEXHOJIOTHYECKOI M COIMaIbHON HANPaBIEHHOCTH, TPEOYIOLINX B TOM YHCIe U (PU3MUECKUX
3HAHH;

- HHTEpeC K MPaKTHUECKOMY U3Y4YEHUI0 podeccuil, CBI3aHHbIX C (PU3UKOM;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS

- OpUEHTalus Ha MpUMEHEeHHEe (PU3NYECKUX 3HAHUHM JUIs pelieHus 3a/ad B 00JIACTH OKpPY>KalolLle cpelsl,
IUTAHUPOBAHMSI IIOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX TOCJEIACTBUN JJIs1 OKPYXKAIOIIEH CPenbl;

- OCO3HaHMe II00ATILHOTO XapaKTepa HKOJIOTHYECKUX MPoOIeM U MyTel uX pelieHus;

8) ajanTanuu K H3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpebl:

- TOTpeOHOCTh BO B3aUMOACWUCTBUM TIPU BBHINOJIHEHUH MCCICIOBAHUNH U MPOEKTOB (pu3nueckon
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSAM JIPYTHX;

- TIOBBIIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JIEATEIbHOCTh;

- TOTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHHM, B TOM uucie GOpMyIHpoBaTh UAEH, TOHSITHS, TUIIOTE3bI O
buznyecKkux 0ObEKTaX U SIBIICHUSX;

- OCO3HaHUe JePHUIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKH;

- IJJAHUPOBAaHUE CBOETO Pa3BUTHS B PUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMIA;

- CTpeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBS3H MPHUPOJII, O0IIIECTBA U IKOHOMHKH, B TOM YHUCIIE C
UCIIOJIb30BaHUEM (PU3UUYECKUX 3HAHMM;

- OLEHKAa CBOUX JACUCTBHM C Y4€TOM BIHUSHHUS Ha OKPYXKAIOIIYI0 Cpeay, BO3MOXKHBIX IJIOOAIbHBIX
IIOCJIEICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI
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B pesynbrare ocBoeHHs mporpamMMmbl 1O (pU3MKE Ha YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHS Yy
oOyuatomerocsi OyayT chOpMUPOBAHBI MeTampelIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC
YHHUBEpCaJbHbIC YUEOHbIC JCHUCTBUS, KOMMYHHKATUBHBIC YHUBEPCAIbHBIC YYeOHBIC JICHCTBUS, PETYJISTHBHBIC
YHHUBEpCaJIbHbIE YUeOHBIE ICHCTBHUA.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHLIC yqeﬁnble JeHCTBUA

ba3oBble Jiornyeckue 1eMcTBUA:

® BBIBISTH M XapaKTepU30BaTh CYLIECCTBEHHbIC IPU3HAKU OOBHEKTOB (SIBJICHUIN);

® YCTAaHABIIMBATH CYIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIUU, OCHOBAHUS JUIsl 0000IEHUS U CPAaBHEHUS;

® BBISBISTH 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B paccMaTpUBaeMbIX (haKkTax, JaHHBIX U HAOIIOJACHMUSIX,
OTHOCSIIIUXCS K (PUBHUYECKUM SIBIICHUSIM;

® BbBIBISATh NPUYMHHO--CIEACTBEHHbIC CBSI3W NpPU H3YYCHUU (DU3MUECKUX SIBICHUH U IPOIIECCOB,
JIeNiaTh BBIBOJIBI C KCIOJIB30BAaHUEM JEAYKTUBHBIX M HHIYKTUBHBIX YMO3AKJIIOUEHUH, BBIIBUTAThH
TUIIOTE3bI O B3aUMOCBSI3IX (PU3NUECKUX BEIIUYUH;

® CaMOCTOSITENBHO BBIOMPATh CIOCOO perieHus yueOHoi (usnueckoit 3a1aun (CpaBHEHUE HECKOJIBKUX
BApHAHTOB pEIICHHUs, BBHIOOpP Hauboyiee MOAXOIANIET0 C YYETOM CaMOCTOSTENbHO BbLACICHHBIX
KpUTEPUEB).

Ba3zoBble uccienoBarenbckue 1elCTBUS:

®  JCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIILCKUNA HHCTPYMEHT IMO3HAHUS;

® [POBOJUTH TI0O CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOXHBIH  (U3NISCKUI
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NUECKOTO SIBJICHHUS;

® OIEHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIUIO, TOTYYEHHYIO B XOJI€ HUCCIIETOBAHUS
WJIH 9KCTIEPUMEHTA;

® CaMOCTOSATENhHO (OpMyIUpOBaTh O0O0OOIIEHHUS ¥ BBIBOJABI 10 pe3yjibTaTaM MPOBEAEHHOTO
HaOIIOIEHUs, OTBITA, UCCIICIOBAHNUS,

® TIPOrHO3UPOBATH BO3MOXKHOE NalbHEHIIee pa3BUTHE (HU3UUYECKUX IPOIIECCOB, a TAKXKE BBIIBUTATH
MIPEATONOKEHHS 00 UX PA3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

® T[PUMEHSTH Pa3TUYHBbIC METObI, HHCTPYMEHTHI U 3aIPOCHI MIPU MOUCKE U 0TOOpEe MHMOPMAITUU UITH
JAHHBIX C YU4ETOM IPEAIOKEHHON yueOHOM (pru3nueckoi 3a1auu;

® aHaJIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH HHPOPMAIUIO PAa3IUYHBIX BHAOB U (HopM
MpEACTaBICHUS;

® CaMOCTOSITETILHO BHIOMpATh ONTUMANIbHYIO (DOpMY TpencTaBiieHuss HHGOPMAIIMH U WLTIOCTPUPOBATH
peraemMsbie 3aa4i HECIOKHBIMUA CXEMaMU, JUarpaMMaMu, MTHOU rpauKoi U MX KOMOMHAIHSIMHU.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbIE eliCTBHUS:

e B XoJie O0CYXIeHHs y4eOHOTO MaTepHalia, Pe3yJbTaToB JJaDOPATOPHBIX pabOT M MPOEKTOB 3a7aBaTh
BOITPOCHI TI0 CYIIIECTBY 00CYXIAae€MOM TEMbI U BBICKA3bIBATh UJICH, HAIICJICHHBIC HAa PEIICHNE 3a/1aud U
noj/iep>kaHue OJIaroKenaTeIbHOCTH OOIIEHUS;

® COIIOCTAaBJISATh CBOU CYXKJICHHS C CYXXICHUSMHU JIPYTUX YIYACTHUKOB JIHajora, OOHAPYKUBATh PA3IHIHE
U CXOJCTBO MO3UIIMIA;

® BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

e NyOMWMYHO TMPEACTABIATH PpE3YyIbTaThl BBIMOJHEHHOTO (PH3WYECKOTO OmbITa (IKCIEPUMEHTA,
HCCTIeI0BaHMS, TIPOSKTA);

® [IOHUMaTh M WCIOIB30BaTh MPEUMYIECTBA KOMAHJAHOW M MHIWBUIYaTbHOW pabOTHl MpU pElICHUU
KOHKpETHOU (hU3MuecKoil mpoOIembl;

® T[pUHUMATh LEJIU COBMECTHOM MAESITENTbHOCTH, OPraHU30BBIBaTh ACUCTBHUS MO €€ JOCTHUKEHHIO:
pacrmpenenaTb pojid, 00CYKIaTh MPOILECCH M PE3yIbTaThl COBMECTHON pabOThI, 00001mMAaTh MHEHUS
HECKOIBKUX JIFOICH;
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BBITIONTHATH CBOIO YacTh paOOThI, JOCTUTas Ka4ECTBEHHOI'O pe3y/bTaTa MO CBOEMY HAIPABIICHUIO U
KOOPJAMHUPYS CBOU JACUCTBUS C APYTMMH YJIEHAMU KOMAH/IbI;

OIICHMBAaTh Ka4yeCTBO CBOETO BKJAaJa B OOMIMI TPOAYKT IO KPUTEPHUSIM, CaAMOCTOSTEIBHO
c(hOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerHﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JedcTBUA

CaMoopranmaunﬂ:

BBISIBJIATh MPOOJIEMBI B )KU3HEHHBIX U Y4EOHBIX CUTYyalUsX, TPEOYIOIIMX s pelieHus] PU3NUIEeCKuX
3HAHUI;

OPUEHTHPOBATbCS B PA3IMYHBIX IOJAXOJAaX NPUHATUS PELIEHUM (MHAMBUIYabHOE, HPHUHSITHE
pellieHus B IpyMIe, IPUHITHE PELLICHUI TPYIOo);

CaMOCTOSITEJIHO COCTABJIATh AJTOPUTM peIIeHUs (U3UYECKOM 3aJaud WM IJJaHa UCCIEIOBaHMS C
yu4€TOM HMMEIOLIUXCSA PECypCcoOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh IpejylaracMble
BAPUAHTHI PEILICHUN;

7ies1aTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIlIEHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/IEKT:

JaBaTh aJICKBATHYIO OIICHKY CHTYallUU M MpejiaraTh IiaH e€ N3MEHEHHS;

OOBSICHATh TPUYMHBI JOCTIKCHHS (HEIOCTH)KEHUS) PE3YyNIbTAaTOB JICATEIBHOCTH, JaBaTh OIECHKY
pUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBHI B ICATEIBHOCTD (B TOM YHCIIE B XOJ] BBIIOTHEHUS (PU3UUECKOTO UCCIICTOBAHMS
WM TIPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB, M3MEHUBIINXCS CUTYallui, YCTAHOBJIEHHBIX OIINOOK,
BO3HHKIIHUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LENN U YCIOBHSIM;

CTaBUTHh ce0sl Ha MECTO APYroro 4eOBEKa B XOJE€ CIOpa WIM IUCKYCCHM HAa HAy4YHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHHSI U JIOTUKY JIPYTOTO;

IIPU3HABATh CBOE MPAaBO HAa OIIMOKY MpH pelieHHH (U3NYECKHUX 3a7ady WM B YTBEPXKJIEHHUSIX Ha
Hay4HbIE TEMbI U TaKOE K€ MPaBo APYTroro.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOyueHuss B 7 KJjacce IpeIMeTHble pe3yibTaThl HAa 0a30BOM YPOBHE JIOJIKHBI OTpa)kaTb
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHH:

WCIOJIb30BaTh MOHATHS: (U3MUYECKUE U XUMHUYECKHE SIBICHUS, HAOII0IeHNE, IKCIEPUMEHT, MOJIEb,
TUMOTEe3a, €AWHUIIBI (U3NYECKUX BEIWYHMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSHHUSI BelIecTBa
(TBEpmoe, kuaKoe, ra3000pa3HOE), MEXAHHUYECKOE [BIDKCHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHENHOE), TPAeKTOPHs, paBHOJEHCTBYIOMmAs cuia, AedopManus (ympyras, IiacThdeckas),
HEBECOMOCTH, COOOIIAIOIINECS] COCY/IBI;

paznuuath sBieHus (auddQysus, TemiaoBoe ABMKEHHWE YAaCTHUIl BEIIECTBA, PABHOMEPHOE ABMKCHHE,
HEpaBHOMEpPHOE MABI)KCHHME, WHEpIMs, B3aUMOJCWCTBHE TeEJ, pPaBHOBECHE TBEPIABIX Tel C
3aKpEIUIEHHON OChIO BpAILICHUS, Nepeaya JaBJICHUS TBEPABIMU TEIaMH, KUJKOCTIMH M Tra3aMu,
aTMoc(epHOe NaBJieHHE, MJIaBaHUE Tell, MPEBPAIICHHS] MEXaHUYECKOW SHEPruu) MO OIMUCAHUIO0 UX
XapaKTCPHBIX CBOIICTB M Ha OCHOBE OIIBITOB, AECMOHCTPHUPYIOIIUX JaHHOC (1)I/ISI/I‘-IGCKOG SIBJICHUCE,
pacrno3HaBaTh MPOSIBICHUE W3YYCHHBIX (DU3MUECKHUX SBICHHA B OKPYXKAIOUIEM MHpE, B TOM YHCIE
¢du3nueckre sBIEHUS B MPUPOAC: MPUMEPHI IABMKCHUS C Pa3TUYHBIMH CKOPOCTSIMH B KHBOU U
HEXHUBOW MPUPOJE, NeUCTBUE CUIIBI TPEHUSI B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JTaBICHUS
Ha XKUBOW OpPTaHu3M, IJIaBaHUE PHIO, phIUAry B TEJIE YEIOBEKa, MPU ITOM MEPEBOIUTH MPAKTUIECKYIO
3a/1auy B yUeOHYIO, BBIICISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3UIECKUX SBJICHUA;
OIMUCBIBATh H3YYCHHBLIC CBOIICTBa Tel U (1)I/I3I/I‘ICCKI/IC SABJICHUS, HUCIIOJIb3Ys (1)I/ISI/I‘I€CKI/IG BCIIMYHNHBI
(Macca, 00bEM, TIIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIA YIPYTOCTH,
cuJia TSKECTH, BEC Teja, Cujla TPeHUs, JaBlieHne (TBEPAOro Tema, KUIKOCTH, ra3a), BHITAIKUBAOIIAS
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cuila, MeXaHudeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbl, KO3()(UIIMEHT MOJIE3HOrO
NEHCTBUSL MEXAaHM3MOB, KHHETHUYECKas M TMOTEHIHUalbHas S3HEPTUs), NPU OIMUCAHUU IPABHIBHO
TPaKTOBaTh (PU3MYECKHI CMBICI UCIIOIb3YEMBIX BEIMUYUH, UX 0003HAUCHHUS U EAMHUIIBI (PU3UUIECKUX
BEJIMYMH, HaxOIuTh (HOPMYIbI, CBS3BIBAIOLIME JaHHYI0 (UINYECKYI0 BEIUYUHY C JPYTHMMH
BEJIMYMHAMH, CTPOUTH IPaUKN N3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBIICHUS U MPOIECCHI, UCIONB3YS MpaBUiIa CIOKECHUS
cun (BIOJIb OAHOM TIpsiMOi), 3aKkoH ['yka, 3akoH Ilackains, 3akoH Apxumesa, MPaBUIIO PABHOBECHS
ppluara (0J10Ka), «30J0TOE IPAaBUIIO» MEXAHMKH, 3aKOH COXPAHEHUS MEXaHUYECKON SHEPruH, NpHU
3TOM J]aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aMHCHIBATh €r0 MATEMAaTUYECKOE BHIPAKEHUE;
OOBSICHATH (PU3UUECKUE SIBIICHUS, MIPOIECCHl U CBOWCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CUTYyallUuit
MIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUUYUHHO--CIEICTBEHHBIE CBSA3H, CTPOUTH
00BsCHEHHE U3 1—2 JOTUYECKUX IIaroB ¢ OMopoi Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3MUECKUX SBICHHM,
(U3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;
pemate pacuy€THble 3amaud B 1-2 AeWCTBUS, HUCHOJb3Ys 3aKOHBI U (OPMYIIbI, CBS3BIBAIOLINE
¢u3nveckre BEIMYMHBI: HAa OCHOBE aHalM3a YCIIOBHUS 3a/ayd 3allMChIBaTh KpPaTKOE YCIOBHE,
MOJICTABIATh (PU3WYECKUE BETUYMHBI B (POPMYIbI U MPOBOAMUTH PACUEThl, HAXOAWUTH CIPABOYHBIC
JaHHBIe, HEOOXOAUMBIC ISl PEIICHHS 3a/1a4, OIICHWBATh PEATUCTHYHOCTh MOJYYCHHOW (PH3HUECKON
BEJIMYUHBI;
pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOLIU (PU3MUECKUX METOJ/I0B, B ONMCAHUU
WCCIIEIOBaHMS BBIIETATH IIPOBEPSEMOE MPEANOI0KEeHUE (TUIIOTE3Y), Pa3inyaTh U UHTEPIPETUPOBAThH
MOJIY4YEHHBIN Pe3yNbTaT, HAXOAUThH OLIUOKHU B XOJI€ OIbITA, IEJIaTh BBHIBOJIBI 110 €r0 pe3yIbTaTaM;
MPOBOJIUTH ONBITHl 10 HAOMIONEHHIO (PU3MUYECKUX SBICHUH WM (PU3HYECKHX CBOWCTB TeI:
(bopMyIHpOBaTh TPOBEPSIEMbIE TPEATNOJIOKEHUS,, COOMpaTh YCTAHOBKY U3 IPEIIOKEHHOTO
000pyIOBaHUs, 3aIUCHIBATH XO/I OIBITa U (HOPMYIUPOBATH BHIBOJIBI;
BBITIOJHATH MPSIMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MacChl Tela, 00bEMa, CUIIbl U TEMIIEPATYpPHI C
HCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMKMCHIBaTh MOKAa3aHUS MPUOOPOB C YUETOM
3aJJaHHOI aOCOTIOTHOM MOTPENIHOCTH U3MEPEHUH;
IIPOBOJMTH UCCIIEI0BAaHUE 3aBUCUMOCTH OJAHON (PU3NYECKOM BEIMYMHBI OT JPYTOM C UCIOIb30BaHUEM
MPSIMBIX U3MEPEHHUI (3aBUCUMOCTH IyTH PAaBHOMEPHO JABMXKYIIETOCS Tejla OT BPEMEHU JBUKECHUS
Tena, CHJIbl TPEHHUS CKOJBKEHHs OT Beca Teja, KayecTBa 0OpabOTKM TMOBEPXHOCTEH Ten H
HE3aBHCUMOCTH CHJIBI TPEHHSI OT IJIOLIAAN CONPUKOCHOBEHUS TE€J, CHJIbI YIIPYTrOCTU OT YAJIMHEHUS
MIPYKUHBI, BBITATKUBAIOLIEH CUJIBI OT 00BbEMA MOTPYKEHHOW YacTH Tella U OT TUIOTHOCTHU YKUJIKOCTH,
e€ HEe3aBHUCHUMOCTH OT IUIOTHOCTH Tejla, OT IIyOMHBI, Ha KOTOPYIO TOTPYKEHO TeJ0, YCIOBHM
IJIaBaHMs Tell, YCIOBHM paBHOBECHS phlyara W OJIOKOB), y4acTBOBAaTh B IUIAHWPOBAHUU Y4€OHOTO
UCCIIEIOBaHMsI, COOMpPAaTh YCTAHOBKY M BBINOJHATh W3MEpPEHUSs, Clenys NpPeUIOKEHHOMY IUIaHY,
(buKCUpOBaTh PE3yNbTAThl MOMYYEHHOW 3aBUCUMOCTH (PU3UYECKHX BETUYHMH B BUJE MPEIOKESHHBIX
Tabnuil u rpaduKoB, AeTaTh BHIBOABI IO PE3yJbTaTaM HCCIIeI0BaHUS;
MIPOBOJIUTh KOCBEHHBbIE HM3MepeHHsl (U3MYECKMX BeNWYMH (IUIOTHOCTh BEIIECTBA JKUAKOCTH H
TBEPJIOTO TE€Ja, CUJIa TPEHUS CKOJIBbKEHMSI, JABJIEHUE BO3/1yXa, BBITAIKUBAIOLIAs CUJIa, AEHCTBYIOLIAs
Ha TOTPYXEHHOE B JKUIKOCTb TE€NO0, KOIPPHUIMEHT MOJIE3HOTO JEWCTBUS MPOCTHIX MEXAaHU3MOB),
cliefysl MpeJUI0KEHHOW MHCTPYKIUH: MPU BBIIOJIHEHUH HW3MEPEHUH cOOMpaTh IKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBIYUCIISTH 3HAUE€HUE NCKOMOMN BEITMYUHBI;
co0Jro1aTh MpaBuiIa TEXHUKH OE30MTaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
yKa3bplBaTh TNPHUHLUIBl JEHCTBHS NPUOOPOB M TEXHHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIINEcs COCYAbl, OApOMETp, pbluar, MOABMKHBIA M HEMOJBUKHBINA OJIOK,
HAKJIOHHA MIJIOCKOCTB;
XapaKTepU30BaTh MPHUHIUIBI JEHCTBHUS U3YUYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOit
Ha MX OMMCaHUA (B TOM 4YMCIE: MOJIIMITHUKH, YCTPOWCTBO BOJIOMPOBOJA, THAPABINYECKUI Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, AaPEOMETP), MCIIONIb3YS 3HAHUS O CBOMCTBAX (PU3NUECKUX
SIBJIGHUN U HEOOXO0AUMBbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
MPUBOJUTL TMPUMEPHl (HAXOMUTh HH(MOpPMAIMIO O TMpUMEpax) MNPAKTHUYECKOTO WCIIOIh30BAHUS
(bu3MUeCKUX 3HAHUN B MOBCEIHEBHOW XU3HU JUIS OOecreueHus: 0e30MacHOCTH MpU OOpaIieHuH ¢
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npubopaMu W TEXHUYECKMMHU YCTPOMCTBaMH, COXpPAaHEHHUS 3/10pOBbsi U COOJIOJCHHUS HOPM
9KOJIOTUYECKOIO MTOBEJICHUS B OKPYXKAIOIIEH cpefie;

OCYLIECTBISATH OTOOpP HMCTOYHUKOB HH(popManuu B HHTEpHETE B COOTBETCTBUH C 33JaHHBIM
IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMNXCS 3HAHUM U MMyTEM CpaBHEHMS Pa3IMYHbIX UCTOYHUKOB
BBIICTISITH MH(GOPMAIUIO, KOTOPAs SIBJISETCS MPOTUBOPEUMBOM UM MOXKET OBITh HEJOCTOBEPHOIA;
MCIOJIb30BATh MPH BIMOJIHEHUH y4eOHBIX 3a/laHUi HAYYHO--TIOMYJISIPHYIO JIUTEPATYPy (PU3UIECKOTO
colepkKaHus, CHOpaBOYHbIE MaTepualbl, pecypchl cetu VHTepHer, BiageTh NpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3zoBaHus HHPOPMAIIUHN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCHhMEHHBIE U YCTHBIE COOOIICHHS] Ha OCHOBE 2—3 HCTOYHHKOB
uHpopmanu (U3NYECKOT0 COJEP)KaHHA, B TOM YHUCIE MyOIMYHO JeliaTh KpaTKue COOOIICHHS O
pe3yabTaTax MPOEKTOB MM Y4eOHBIX MCCIEIOBAHUM, IPU 3TOM T'PAMOTHO HUCIIOIB30BATh M3yYCHHBIH
MOHATUMHBIN anmapar Kypca pU3UKH, COPOBOXKAATH BBICTYIUICHHUE MTPE3EHTALIUEIH;

IPU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCICAOBAaHHMNA pacIpenesiiTh O0S3aHHOCTH B TPYIIE B
COOTBETCTBUM C IOCTaBJICHHBIMHU 33aJa4aMH, CJIEIUTh 3a BBIIOJHEHUEM ILIaHA JAECUCTBUMN, aJeKBAaTHO
OLICHUBAaTh COOCTBEHHBIM BKJaJ B JEATENBHOCTb TPYIIBL, BHICTPAUBATh KOMMYHHUKAaTHBHOE
B3alMO/ICIICTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K koniy oOyuenuss B 8 kJjacce mpeaMeTHble pe3ysbTaThl HAa 0a30BOM YPOBHE JOJDKHBI OTpaXKaTb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

UCIOJb30BaTh IOHATHUA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSHUSI BEIECTBAa, KPUCTAJUIMYECKHME M aMOp(Hble Tela, HAaChILEHHBIH U
HEHACBILICHHBIN Iap, BIaXKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISI JHEPIUsl, TEIJIOBOM JIBUraTEllb,
JIEMEHTApHBIN  DJEKTPUYECKUH 3apsifl, 3JIEKTPUUYECKOE II0Jie, IPOBOJHUKU U JAUIIEKTPHUKH,
ITIOCTOSIHHBIN 2JIEKTPUYECKUNA TOK, MArHUTHOE T10JIE;

pa3nuyath sBJIEHUs (TEIUIOBOE pACHIMpEHHE M CXaTue, TeIulolepesnada, TelJOoBOE paBHOBECHUE,
CMauyMBaHME, KalWUIApHbIC SIBIICHUs, HCIApeHHEe, KOHJEHCAIUs, IUIaBJICHHUE, KpUCTAJUIM3aLus
(oTBepneBaHME), KUIIEHWE, Terjonepeaaya (TEMJIONPOBOJHOCTh, KOHBEKIMS, H3JIyu€HHUE),
NEKTPU3aLMs TEJ, B3aUMOJICHCTBUE 3apsIIOB, IEUCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMO/ICIICTBIE MAarHUTOB, JEHCTBIE MarHUTHOTO IOJI HA IPOBOJAHMK C TOKOM, DJIEKTPOMAarHUTHast
UHAYKIUSA) 110 ONUCAaHMI0O MX XapaKTepHBIX CBOWCTB M HAa OCHOBE OINBITOB, JEMOHCTPHPYIOIIUX
JTaHHOE (PU3MUECKOE SBJICHUE;

pacro3HaBaTh IMPOSBICHNUE M3YYEHHBIX (U3UUECKUX SBICHUH B OKPY)KAIOLIEM MHUpPE, B TOM YHUCIE
¢dusnyeckue sBJICHUS B NMPHUPOJIE: MOBEPXHOCTHOE HATSDKEHHE M KalMJUIAPHBIE SIBICHUS B MPUPOJE,
KpUCTaJIIBl B mpupoje, uznydyenue CoiHIA, 3aMep3aHre BOJOEMOB, MOpPCKUE Opu3bl, oOpa3zoBaHUe
pOCBHl, TyMaHa, WHes, CHera, JJIEKTpUYECKUe SIBJICHHUS B aTMocdepe, 3IEKTPHUUECTBO >KUBBIX
OpPraHU3MOB, MarHUTHOE T10JI€ 3eMJIH, Ipei] MOIH0COB, POJIb MArHUTHOT'O TOJIS JJIs )KU3HU Ha 3eMIie,
MOJIIPHOE CUSIHUE, MpPU OSTOM NEpeBOJUTHh MPAKTHUECKYI0 3ajadyy B Yy4eOHYI0, BBIIENATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SBIICHUI;

OIMCHIBATh M3YyYEHHBIE CBOMCTBA Tel M (PU3UYECKUE SBJICHHUS, UCIONb3YS (PU3NYECKHE BETMUMHBI
(TemriepaTypa, BHYTPEHHSS SHEpPrus, KOJUYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTh BEIECTBA,
yaenpHas TEeIUloTa IUIAaBJICHMs, YAeNbHas TEeIuloTa MapooOpa3oBaHUs, yAeTIbHAs TEeIIoTa CrOpaHUs
TOIIMBA, KO3(PPUIMEHT MOJE3HOro JEWCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAs BIAXKHOCTb
BO3[lyXa, OJJIEKTPUYECKUN 3apsi, CHJa TOKa, DJJIEKTPUUECKOE HaIpshKeHHe, COIMpPOTUBIICHHE
MIPOBOJIHUKA, Y/IEIbHOE CONPOTUBIICHUE BEIIECTBA, pad0Ta U MOUIHOCTH AJIEKTPUUYECKOTO TOKA), MPH
OMMCAaHUU MPABWIBHO TPAKTOBaTh (DM3MUECKUN CMBICT HCIOJB3YEMBIX BEIMYMH, O003HAYECHUS U
eNUHUIBl  (U3MYECKUX BEJIMYUH, HAXOIUTh (OPMYINbI, CBS3bIBAIOIIME JTaHHYIO (U3HYECKYIO
BEJIMYMHY C JAPYTMMH BEJIUYUHAMH, CTPOUTH TpapUKU HM3YyYEHHBIX 3aBHCHUMOCTEH (U3MYECKUX
BEJIMYHH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUECKUE SBIECHUS U MPOIIECCHI, UCII0JIb3Ysl OCHOBHBIE MOT0XKEHUS
MOJIEKYJISIPHO--KHHETUYECKOW TEOPUM CTPOEHUS BEILECTBAa, NMPHUHLUI CYNEpHO3ULUU Toied (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsna, 3akoH Oma ais ydacTka Lienu, 3akoH JDxoymnsa—
JIeHIla, 3aKOH COXpaHEHMsI HEPruy, IpU ITOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa H
3aMHChIBaTh €70 MATEMaTUYECKOE BBIPAKEHHUE;
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OOBSICHATh (PU3UYECKHE TPOIECChl M CBOMCTBA TelI, B TOM YHCI€ U B KOHTEKCTE CHUTYyallHid
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEpa: BbIABIATh MPUUYMHHO-CIEIACTBEHHBIE CBSI3H, CTPOUTH
00BsCHEHHE U3 |—2 JTOTUYECKUX IIaroB ¢ OMopoi Ha 1—2 M3YYEHHBIX CBOMCTBA (DHU3UUYECKUX SBJICHUM,
(U3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemate pacy€THble 3amayd B 2—3 JAEWCTBUS, HUCIOJIb3Ys 3aKOHBI U (OPMYIIbI, CBS3BIBAIOLINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 33Ja4d 3alKChIBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEJIOCTATOK JAHHBIX JUIA PelIeHUus 3a7aud, BRIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE
IS €€ pelIeHus], IPOBOJUTh PAacuéThl U CPAaBHUBATH MOIYUYEHHOE 3HAUCHUE (PU3NIECKOI BEIIMUMHBI C
W3BECTHBIMU JIAHHBIMU;

pacro3HaBaTh NMPOOJIEMBbl, KOTOPbIE MOKHO PEIIUTH MPH MOMOIIH (PU3NYECKUX METOJIOB, HCIOIb3YS
ONMCAaHUE HCCIEOBAHUS, BBIIEIATh IPOBEPSAEMOE IPEIAIOJIOKEHUE, OLIEHUBATh IPAaBUIBHOCTD
MOPSIAKA TPOBEICHUSI HCCIIEIOBAHUS, J€JIaTh BbIBOIbI;

MPOBOANWTH OMBITHl 1O HAOMIOAEHWIO (U3WYECKUX SBICHUN WM (U3NYECKUX CBOWCTB TN
(KanmuJUIApHBIE SBJICHUS, 3aBUCHUMOCTb JIaBJICHUS BO3JyXa OT ero o0bEMa, TeMmepaTypbl, CKOPOCTH
mpolecca OCTHIBAaHUSI W HAarpeBaHUs MPU H3IYUYEHUU OT I[BETa H3Iy4aromie (MOriomaroieil)
MMOBEPXHOCTU, CKOPOCTh UCHAPEHUS BOABI OT TEMIIEPATYPhl KUAKOCTH U TUIOMIAAN €€ TMOBEPXHOCTH,
JJEKTPU3ALMS TeJl U B3aUMOJACIHCTBUE AJIEKTPUUYECKUX 3apsAJ0B, B3aUMOJECHCTBHE IOCTOSHHBIX
MarHuTOB, BU3YyaJIM3allMsi MAarHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB, ACHCTBUS MAarHUTHOTO TOJISI Ha
MIPOBOJHHUK C TOKOM, CBOICTBa 3JEKTPOMAarHuTa, CBOWCTBA AJIEKTPOJABHUIaTENs MOCTOSHHOTO TOKA):
(bopMyIHpOBaTh TPOBEPSIEMbIE TPEAINOIOKEHHUSI, COOMpaTh YCTaHOBKY W3 MPEIIOKEHHOTO
000pyIOBaHUs, OMUCKHIBATH XO/1 OMbITA U (DOPMYITHPOBATH BHIBOIBL;

BBITIOJIHATH TIPSIMBIE U3MEPEHHUSI TEMIIEpaTypbl, OTHOCUTEIHHOM BIIAKHOCTH BO3/lyXa, CUJIBI TOKAa,
HAnpsDKCHUST C HCIOJIb30BAHMEM AHAJIOTOBBIX MPHOOPOB M JIATYMKOB (DU3UYECKHX BEJIHMYUH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 33JaHHON aOCOIIOTHON TOTPEUTHOCTH;

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJTHOW (PU3NYECKOI BETMUMHBI OT APYTOW C MCIIOJIb30BAaHHEM
MPSIMBIX M3MEPEHUN (3aBUCUMOCTH COMPOTHUBJICHUS TPOBOJHHUKA OT €ro JIWHBI, TUIONIAJN
MONEPEYHOI0 CEYEHUsI U YNEIBbHOIO COMPOTUBIIEHUS BEIIECTBA MPOBOAHHUKA, CHUJIBI TOKA, UAYLIETO
yepe3 IMPOBOJHUK, OT HANpPsDKEHHWS Ha MPOBOJHMKE, MHCCIEIOBAaHUE IIOCIEI0BATEIILHOIO U
MapajuiebHOTO COEIMHEHUN MPOBOJHUKOB): TUIAHUPOBATH HCCIEAOBAaHUE, COOMpATh YCTAaHOBKY U
BBINIOJIHATh W3MEpEHUs, CleNys NpeUIoKEHHOMY IUIaHy, (UKCHpPOBAaTh pPE3yJbTaThl IMOJYYEHHOMH
3aBHCHMOCTH B BHJI€ TaOIUIl ¥ TPaUKOB, Ie7aTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIEIOBaHUS;
MPOBOJIUTh KOCBEHHBIE H3MEpEeHUs (U3MUYECKUX BETUYUH (yACNIbHAs TEIIOEMKOCTh BEIECTBa,
COIIPOTHBIIEHUE MTPOBOJHUKA, pad0Ta U MOIIHOCTb AJIEKTPUUYECKOIO TOKA): TUIAHUPOBATh U3MEPEHMUSI,
coOupaTh JKCHEPUMEHTANbHYIO YCTaHOBKY, CIEAys MpPEeINIOKEeHHON WHCTPYKUWU, U BBIYUCIATH
3HAYE€HHUE BEJINYUHBI;

COOJTIOAATh MpaBUiIa TEXHUKHU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepU30BaTh MPHUHIIUIBI JEHCTBHS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOM
Ha HMX omucaHus (B TOM 4YHUCIE: CHUCTeMa OTOIUICHHs] JOMOB, TUTPOMETp, MapoBas TypOuHa,
aMIepMeTp, BOJIBTMETP, CYETUMK OJEKTPUUECKON SHEpPruu, 53JIEKTPOOCBETHTENbHBIE MPHOOPHI,
HarpeBaTeNbHBIE DJEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUYECKUE MPEAOXPAHUTENH, IIEKTPOMArHUT,
AJIEKTPO/ABUTaTENb MOCTOSHHOTO TOKA), MCIONb3ysd 3HAHMS O CBOWCTBAaX (PU3WYECKUX SBICHUN U
HE00X0AuMBbIe PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOIICTBA M H3MEpUTENbHbIE NPUOOpPHI MO CXeMaM U
CXEMaTU4YHBbIM PHUCYHKaM (KHUIKOCTHBI TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb
BHYTPEHHEIO CrOpaHMsi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUECKUX Lened ¢
MOCIIEI0BATEIbHBIM U TMapallIeIbHBIM COSIMHEHHUEM 3JIEMEHTOB, pa3linyasl YCJIOBHbIE 0003HAYCHHS
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

MPUBOJUTL TMPUMEPHl (HAXOMUTh HH(MOPMAIMIO O TMpUMEpax) MNPAKTHUYECKOTO WCIIOIh30BAHUS
(bu3MUecKUX 3HAHWUW B MOBCEAHEBHOW JXU3HU JUIsI oOecrieueHus: 0e30MacHOCTH MPU OOpaImieHuu ¢
npubopaMu W TEXHUYECKUMH YCTPONCTBAMH, COXpPAaHEHHUS 370pOBbsi M COOJIOJCHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPY’KaIOILEN CPELE;
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OCYIIECTBIATH MOUCK MH(OpMAUU GPU3NIECKOro coaepx anus B IHTepHeTe, Ha OCHOBE UMEIOIIIXCS
3HAHUW W TYyTEM CpPaBHEHHS JOMOJHHUTENBHBIX HCTOYHHKOB BBLICTSATh HMH(OpMAIHIO, KOTopas
SIBIISICTCS TPOTHBOPEYNBON WIIM MOXKET OBITh HEZOCTOBEPHOIA;

WCIIOJIb30BaTh TPU BBIMOJIHCHUN YYEOHBIX 33JJaHU HAyYHO--TIONYJSPHYIO JUTEPATypy HU3HUECKOTO
COJICp)KaHUs, CHOPAaBOYHBIC MaTepuaibl, pecypchl cetu VIHTepHeT, BiaueTh HpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMH U3 OJHON 3HAKOBOH CHCTEMBI B JIPYTYIO;
co3llaBaTh COOCTBEHHbBIC NMHCHMEHHBIC W KPAaTKHE YCTHBIC COOOIIeHHsI, 0000mas uHopManuo u3
HECKOJIbKUX HWCTOYHUKOB (DU3MUYECKOTO COACPIKaHUS, B TOM 4YHCIE IyOIMYHO TIPEIACTABISATh
PE3yNbTaThl MPOSKTHOW MM MCCIIEAOBATEIBCKON JAEITETbHOCTH, IPH 3TOM TPAMOTHO HCIOJIb30BaTh
W3YUYCHHBIN MOHSATHWHBIN anmapar Kypca (pU3MKH, COPOBOXKIATh BRICTYILICHHE MTPE3CHTAINCH;

MPU BBIMIOJTHCHUN YYE€OHBIX IPOCKTOB W HCCICNOBAHUN (DU3MUECKUX TIPOIECCOB PaACHpPEIesiTh
00sI3aHHOCTH B TPYINIE B COOTBETCTBHH C IMOCTABIICHHBIMH 33Ja4aMU, CICAWTHh 33 BBHIMOJTHCHHEM
IUTaHA JIEHCTBUN M KOPPEKTUPOBATh €ro, aJcKBAaTHO OIICHUBATh COOCTBEHHBINM BKJIAJ B JCSITEIHHOCTD
TPYNIbI, BBICTPAUBATh KOMMYHHKATHBHOE B3aWMOJCWUCTBUE, MPOSIBISII TOTOBHOCTH pPa3pelaTh
KOH(JIMKTHI.

K xoHumy oOyueHus B 9 kJacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpPa’KaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh TOHATHUSA: CHUCTEMa OTCYETa, MaTepuajbHas TOYKA, TPAECKTOPHS, OTHOCUTEIBHOCTD
MEXaHMUYECKOI0 JIBWXKEHUS, AedopManus (ynpyras, MiacTU4ecKas), TpeHUE, HEHTPOCTPEMUTENbHOE
YCKOpEHHUE, HEBECOMOCTb U MEPEerpy3KH, LIEHTP TAKECTH, aOCOIIOTHO TBEPIOE TEJIO, LEHTP TSHKECTH
TBEPIIOTO Tella, paBHOBECHE, MEXaHMUYECKUE KOIeOaHHWs M BOJHBI, 3BYK, HH(Pa3BYK U YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, [IKaJIA 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaIbHO30PKOCTb,
CIIEKTPBI WCIYCKaHWs W TIOTJIONIEHHs, aibda-, 0eTa- M TraMMa-u3JIydeHHs, H3O0TOIbI, SAepHas
SHEpreTHKa,;

pa3nuyath SIBICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE ABUKEHHUE, PABHOYCKOPEHHOE
MPSIMOJIMHEIHOE JBUKEHHME, CBOOOJHOE MaJeHHE TeJl, PAaBHOMEPHOE IBUKEHHME I0 OKPYKHOCTH,
B3aMMOJICHCTBHE TeJl, PEaKTHUBHOE JBWKEHHME, KoJebaTelbHOEe [BIDKEHHE (3aTyxamollue M
BBIHY/ICHHbIE KOJI€OaHUs), PE30HAHC, BOJIHOBOE [IBUJKEHUE, OTPaKEHHE 3BYyKa, MPSIMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPAXKEHHE W TNPEIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE OTpPAXCHHE CBETa,
pasokeHue Oeyoro cBeTa B CHEKTP M CJI0XKEHUE CIEKTPAIbHBIX IBETOB, IUCIEPCHs CBETa,
€CTECTBEHHAsl PAaJMOAKTUBHOCTb, BOZHUKHOBEHHUE JIMHENYATOr0 CIEKTpa M3JIy4€HUs) 10 ONHCAHUIO
UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHMUE;
pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKpY)KarolleM MHUpe (B TOM 4YHCIe
¢usnyeckue sBJIEHUS B NPUPOZE: NPUIMBBI U OTJIMBBI, ABMKeHHE IulaHeT COJIHEYHOM CHCTEMBI,
pPEaKTUBHOE JBM)KEHHME JKHBBIX OpPraHW3MOB, BOCIPHUSTHE 3BYKOB J>KHBOTHBIMHU, 3€MIIETPSICEHHE,
celicMUYecKHe BOJHBI, IlyHaMH, 3XO, IIB€Ta TeJ, ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOIOruyecKoe
JeficTBE BHUJIMMOTO, YJIbTPa(pUOJETOBOIO U  PEHTICHOBCKOIO M3JIYYeHHH, €eCTECTBEHHbIN
panMOaKTUBHBIN (DOH, KOCMHUYECKHE Iy4H, PaJMOAKTHBHOE H3IIydeHHE HPUPOIHBIX MHUHEPAJIOB,
JeiicTBHE paJiMOAaKTUBHBIX U3JIyU€HUH HA OPTaHU3M YeJIOBeKa), IPU 3TOM MEPEBOIUTH MPAKTHUECKYIO
3ajauy B yueOHYIO, BBIIEIIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) GU3UUECKUX SBICHUM;
ONMCHIBAaTh M3YYEHHbIE CBOMCTBA TeNl U (PU3UYECKHE SIBJICHMS, MCIONb3ysd (PU3NYECKUE BETUUHUHBI
(cpeaHsisi © MTHOBEHHAsi CKOPOCTb TeJla IPU HEPAaBHOMEPHOM JIBUYKEHUH, YCKOPEHHUE, NIEpEMEIIEHUE,
MyTh, YIJIOBas CKOPOCThb, CHJIA TPEHHUsS, CHJIa YIPYTOCTH, CHJa TSDKECTH, YCKOpEHHe CBOOOHOIO
MajieHusl, BeC Tela, MMIIYJIbC Tella, HMIIYJIbC CHJIbI, MeXaHh4yeckas paboTa U MOIIHOCTH,
MIOTEHLIMAJIbHAs DHEPIUs Tela, MOMHATOTO HaJ IOBEPXHOCTBIO 3€MJIM, MOTEHIUAJIbHAs HHEPrHs
CKaTOM MpYXXUHBI, KUHETHYECKas HHEprus, MOJHAs MEXaHWYecKas HSHEeprusi, Mepuoj] U YacToTa
Kose0aHul, JUIMHA BOJHBI, T'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, IIOKa3aTeib
MIPEJIOMJIEHUSI CPEibl), MPU OMHCAHUU TMPABUIBHO TPAKTOBATH (PU3MYECKUI CMBICT HCHOIb3YEMBIX
BEJIMYMH, OOO3HAYCHHUS M EAMHULBI (U3NYECKUX BEIMYMH, HAXOIUTh (HOPMYJIBI, CBS3BIBAIOLIHE
JTAHHYIO (QU3MYECKYI0 BEIMYMHY C JpPYIMMU BEIMYMHAMH, CTPOUTh TIpadUKud H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;
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XapaKTepu30BaTh CBOMCTBA TeJ, (PM3WYECKHUE SBICHUS M MPOLECCHI, MCIONb3YS 3aKOH COXPaHEHHS
SHEPIUuH, 3aKOH BCEMHUPHOTO TATOTEHUS, NPUHIMII CYNEPHO3ULIMN CUJI, IPUHLIUI OTHOCHTEIBHOCTU
INanunes, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHMsS HMIYJIbCA, 3aKOHBl OTPAKEHHS M IPEIOMIICHUS
CBETa, 3aKOHBI COXPAHEHUS 3apsAA0BOTO W MAaCCOBOTO YHMCEN MPH SIEPHBIX pPEaKIUsX, MPH STOM
JlaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
OOBSICHATh (PU3MUECKUE TPOIECCHl M CBOWCTBA TeJl, B TOM 4YHCIE UM B KOHTEKCTE CHUTYyallHi
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbIABIATh INPUYUHHO--CICICTBEHHbIE CBS3H, CTPOUTH
00BsICHEHUE U3 2—3 JIOTUYECKUX LIaroB ¢ OMOPOil Ha 2—3 W3YYEHHBIX CBOMCTBA (PM3NYECKUX SIBICHUH,
(bu3MYEeCKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;
pemars pacyéTHbIE 3a7aun (ONUpAIOIIMEcs Ha CUCTEMY W3 2—3 ypaBHEHUH), UCHOJB3YS 3aKOHBI U
(dbopmyIbl, cBsI3bIBatONINE (PU3MUECKUE BETUYMHBL: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4M 3allHCBHIBATH
KpaTKoe YCJOBUE, BBIABIATh HEJOCTAIOIIME WM HU30BITOYHBIE JlaHHbIC, BBIOMpATh 3aKOHBI U
dbopmMynbl, HEOOXOAWMBIE [UIS PEHICHUS, MPOBOAUTH PACUYETHI M OLEHUBATh PEATUCTHYHOCTH
IIOJIyYEHHOT'0 3HaueHMsl (PU3NYECKON BEIMYHHBI;
pacro3HaBaTh MPoOJIEeMBbl, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIN (HU3NIECKUX METOJIOB, UCIOIB3Ys
ONMCAaHUE HCCIEIOBAaHUS, BBIIEIATh IPOBEPSAEMOE MPENIOJIOKEHNE, OLEHUBATh IPABHIBHOCTD
HopsiIka MPOBEJCHUS UCCIIEI0BaHMs, AeaTh BbIBOJIbI, HHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOICHHM
Y OIBITOB;
IIPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (GU3NYECKUX SABICHUN MM (PU3NYECKUX CBOMCTB Ten (M3yueHHe
BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHMsI SHEPIUH, 3aBUCUMOCTh IEpHoAa KoJeOaHUil
MPYKUHHOTO MasTHHUKA OT MAacChl Ipy3a M JKECTKOCTU NPYXHHBI U HE3aBHCUMOCTH OT aMIUIATY/IbI
MaJIbIX KojeOaHWi, MpsIMOJIMHEIHOE paclpoOCTpaHEHUE CBETa, pa3jioKeHue Oenoro cBera B CIEKTD,
U3Y4YEHHE CBOMCTB H300pakKeHMsI B IUIOCKOM 3€pKaje M CBOWCTB H300pa)kKeHUs NpeaMeTra B
cobuparorieit 1nH3e, HaOJII0IeHHE CIUIOIIHBIX U JMHEHYAThIX CIIEKTPOB U3IY4YEHHUs): CAMOCTOSITEIbHO
coOMpaTh yCTAaHOBKY M3 H30BITOYHOTO HaboOpa OOOpYIOBaHHUS, OMMCHIBATH XOJl ONBITA U €ro
pe3yabTaThl, GOPMYIUPOBATH BBIBObI;
MPOBOJIUTh TPU HEOOXOAMMOCTH CEPHI0 NPSIMBIX W3MEPEHHH, OINpeneNsisi CpeaHee 3HaueHHe
n3MepsieMoil BenuuuHbl ((OKYyCHOE paccTOsHHE coOuparoleil JUH3bI), OOOCHOBBIBATH BBHIOOD
crioco6a u3MepeHus (M3MepUTeNLHOro Ipudopa);
MIPOBOJIUTh HCCIIEJOBAHUE 3aBUCHMOCTEH (M3NYECKUX BEIMYMH C HCIOIB30BAHUEM TPSMBIX
W3MEpEeHUH (3aBUCHMOCTh TYTH OT BPEMEHH IPH PABHOYCKOPEHHOM JBIDKEHUHM 0€3 HadaIbHOM
CKOpPOCTH, Nepuojia KojeOaHWi MaTeMaTHMYecKOro MasTHUKA OT JUIMHBl HHUTH, 3aBHUCUMOCTH yIJa
OTpaXEHHs CBeTa OT yrja MaJeHus W yIya MpeJoOMIICHHs OT YIjla NaJeHUs): IJIaHUPOBATh
HCCIIeIOBAaHUE, CAaMOCTOSATENbHO COOMpPATh YCTAaHOBKY, (UKCUPOBATh pe3yJbTaThbl MOJIYYEHHOM
3aBHCUMOCTH (PM3MUYECKMX BEIMYMH B BHJE TAOMHMII U TpadUKOB, JENaTh BBHIBOJBI 10 pe3yJbTaTaM
HCCIIEIOBaHMS;
MIPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BETUYMH (CPEIHSSI CKOPOCTh U YCKOPEHHE Tela MpH
PaBHOYCKOPEHHOM  JIBIDKEHHH, YCKOpEHHE CBOOOJHOTO  TaJeHHs, JKECTKOCTh TPYKUHBHI,
KOX(QQUIMEHT TPEeHHUsS CKOJIbXKEHMsS, MeXaHH4eckas pabdoTa M MOIIHOCTb, YacToTa M IEPHOA
KOJIeOaHWH MaTeMaTHYeCKOTO W TPYXKHHHOTO MAasTHUKOB, ONTHUYECKAs CHJa COOMpAroNiel JIMH3HI,
PalMOAaKTUBHBIA (OH): TUIAHUPOBATH H3MEPEHUs, COOMpaTh HKCHEPUMEHTAIBbHYIO YCTAaHOBKY H
BBITIOJIHATE M3MEPEHUS, CIeqys MPeIOKEHHOW WHCTPYKIWHW, BBIYHCIATH 3HAYCHHE BEIWYHHBI H
aHAJIM3UPOBATh MOJyYSHHbIE PE3YJbTATHI C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI;
co0JII0AaTh MpaBuiia TEXHUKHU 0€30IaCHOCTH IpU paboTe ¢ J1abopaTOPHBIM 000PYAOBAHUEM;
pa3nnyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3NUECKUX MOJIEJIel: MaTepuanbHas TOUKa, abCOIIOTHO
TBEPJOE TENO, TOYEYHBIH MCTOYHMK CBETa, Jy4, TOHKAas JIMH3a, IUIAaHETapHas MOJENb aroMma,
HYKJIOHHAs1 MOJIEJIb ATOMHOTO S171pa;
XapaKTepu30BaTh MPUHLHUIEI IEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOpOM
Ha WX ONMHUCAHM (B TOM YHUCIIE: CIIUIAOMETP, JATUYNKHU MOJIOKEHHSI, PACCTOSHUS U YCKOPEHHUS, paKeTa,
9XO0JIOT, OUYKH, MEPUCKOI, (hoToamnmapar, ONTHUYECKUE CBETOBOJBI, CIIEKTPOCKOI, JAO3UMETP, Kamepa
BunbcoHna), ucmonbp3yst 3HaHUS O CBOMCTBAaxX (PU3MUECKUX SBICHUH W HEOOXOIUMble (hU3UYECKHE
3aKOHOMEPHOCTH;
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HCIIOJIB30BAaTh  CXEMbl U CXEMaTUYHBIE PUCYHKHM M3Y4YCHHBIX TEXHMUYECKUX  YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKHX IMPOIECCOB IMPH PEIICHUH y4eOHO--TIPAaKTHYECKUX
3a/1a4, ONTHUYECKHUE CXEMBI JIJIsl TOCTPOEHUS N300pakeHUI B MJIOCKOM 3epKajie U coOOMparomien J1H3E;
NPUBOANUTH TPHUMEPHl (HAXOAUTh HH(GOPMAIMIO O TMPUMEpax) MPAKTHYECKOTO HCIIOIb30BAHUS
(¢bu3nyuecKux 3HAaHUN B MOBCEAHEBHOW XKU3HU JUIsl oOecrieueHus 0e30MacHOCTU MPpHU OOpallleHUuu C
npubopaMM ¥ TEXHUYECKHMMH YCTPOMCTBAMH, COXPAaHEHHUS 3/I0pOBbsI W COONIOACHUS HOPM
9KOJIOTUYECKOI0 MTOBEJCHUS B OKPYXKAIOIIEH cpelie;

OCYILIECTBIATh IMOMCK HWHpOpManuu (QHU3MUECKOro cojepkaHuss B VHTepHETE, CcaMOCTOSTEIbHO
(bopMynHMpys TOHCKOBBIH 3alpoc, HAXOIUTh IYTH OIPEICICHUS IOCTOBEPHOCTH IOJTY4YEHHOU
nH(OpMAaLIUY HA OCHOBE UMEIOIIUXCS 3HAHUHN U JTOTIOJTHUTEIbHBIX HCTOYHUKOB;

MCIOJIb30BATh MPH BIMOJIHEHUH y4eOHBIX 3a/laHUi HAYYHO--TIOMYIISIPHYIO JIUTEPATYPY (PU3UIECKOTO
ColIepKaHusA, CIPaBOYHBIE MaTepualbl, pecypcel cetu MHTepHer, Biagers npuéMamMu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MH()OPMAIMH M3 HECKOIBKHX
HMCTOYHHUKOB (PU3MUECKOTO COACP)KAaHUS, MyOJMYHO TMPEICTABIATh PE3yAbTaThl MPOSKTHOW WIIH
HCCIIEA0BATENIbCKON AESATENbHOCTH, MPU 3TOM TIPAMOTHO HCIOIb30BATh M3YYEHHBIH MOHATHUHBIN
ammapar HM3y4aeMoro pasfena (U3MKH M CONpPOBOXKAATH BBICTYIUICHHE INpe3eHTalnued ¢ yd4éTom
0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KUIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
e HaumenoBanue (uadpoBbIE)
u/n Eame.ﬂon H TeM Beero Konrpoabsnbsie IIpakTnueckue 06pazoBaTeIbHbIe
porpaMmal padoThI padoThbI pecypesi

Paznen 1. ®dusuka u eé poJib B MO3HAHMH OKPY:KAIOIIEr0 MUpa
1.1 ®dusnka - HayKa O ) bubnuoreka [IOK

' pupojie https://m.edsoo.ru/7f416194
12 dusznueckue ) 1 bu6mmoreka [IOK

) BEJIMYMHBI https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAy4HBIN ) 1 bubnuoreka [IOK

' METO/]] TO3HAHUS https://m.edsoo.ru/7f416194

Hroro no pazaeny 6

Pa3nea 2. IleppoHadyaibHbIe CBeICHHS O CTPOCHHH BeIECTBA
2.1 CtpoeHue BelecTa 1 bubmoreia LHOK

https://m.edsoo.ru/7f416194
2.2 iﬁf&géme 2 1 Bubmorexa HOK
https://m.edsoo.ru/7f416194
YacTHII BELIECTBA

23 ArperaTHble ) bubnuoreka [IOK

' COCTOSIHUS BEIIECTBA https://m.edsoo.ru/7f416194

Hroro no pazneny 5

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tej

31 Mexanudeckoe 3 bubmuoreka [JOK

) IBIOKEHHE https://m.edsoo.ru/7f416194
39 Wuepmus, macca, 4 1 bu6mmoreka [IOK

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

bub6mmoreka [IOK

3.3 Crna. Buer cun 14 I 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMJAKOCTEH U ra3oB
Hasnenue. [lepenaua
41 JIaBJICHUS TBEPIBIMU 3 bubmuorexa [JOK
’ TeJIaMH, JKHUIKOCTSIMHU https://m.edsoo.ru/7f416194
U Ta3aMu
bubmuorexa [JOK
4.2 Jlasnenue xuKoCTH > https://m.edsoo.ru/7t416194
43 ATtMocdepHoe 6 bubmmoreka [JOK
) JaBJICHUE https://m.edsoo.ru/7f416194
JlelicTBUE KUIKOCTH
44 ¥ rasza Ha 7 1 3 bu6mmoreka [IOK
' NOrpyXEHHOE B HUX https://m.edsoo.ru/7f416194
TEJo
Uroro no pazneny 21
Paznen S. Pabora u MOIIHOCTB. JHeEpIrUs
bubmuorexa [JOK
>1 Pabota u mommocts 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpocreie MexaHu3MEI > ! https://m.edsoo.ru/7f416194
53 Mexann4geckas 4 1 1 bu6mmoreka [IOK
’ SHEPTUS https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 63 3 12
YACOB I10 [TIPOT'PAMME
8 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
N a371eJI0B U TeEM K I1 (wnpposrie)
/i E Ozlr s Beero ongpo.m,Hble pﬁaKanecKne 0Bpa3oBATEbHEIE
porp padoThI padoThI pecypebi
Pa3nea 1. TenyioBble ABJICHUS
1.1 CTpoeHue u CBOMCTBA 7 bubnuotexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
1.2 Tenoshie mporiecc! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
Pa3nes 2. DiiekTpu4yecKkHe M MATHUTHbBIC SIBJICHUSA
DIIEKTpUUYECKHE
21 3apsiabl. 3apsSyKEHHbBIC 7 1 bubnuoreka [JOK
' Tea ¥ uX https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBHE
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
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29 ITocTossHHBIHM 20 1 7 but6mmoreka [IOK
' AIIEKTPUUYECKHH TOK https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
2.3 MarauTHbIe SIBICHUS 6 1 1.5 https://m.edsoo.ru/7f4181 ce
24 DJIeKTpOMarHuTHas 4 bubnuorexa [JOK
' WHTYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 63 3 145
YACOB I10 [TPOI'PAMME )
9 KJIACC
KoanuyecTBo 4acos DJIeKTPOHHbBIE
HaunmenoBaHmue
Ne a3/1eJIOB M TEM K II (wnpposrie)
n/n 1[-)[ OI; - Beero Oﬁl-lTpO.]IbeIe pﬁaKanecxne 06pazoBaTebHbIe
porp PadooTnbI PaooThI pecypebl
Paznen 1. Mexanuveckue siBJeHUsI
1.1 1\/][3:;?:;1:1{; iIK;):IOCO6LI 10 1 bubmorexa LIOK
’ . https://m.edsoo.ru/7f41a4a6
€ro OIUCaHus
. bubnuorexa [{OK
12 Bsaumonencraue Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
1.3 3axomueI coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJHbI
1 Mexaandeckne 7 3 bubmmoteka IIOK
) KoJIeOaHMS https://m.edsoo.ru/7f41a4a6
29 Mexann4ueckue 3 1 3 bu6nmorexa LIOK
’ BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nes 3. DjieKTpOMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
DNeKTpOMarHuTHOE
31 moJjie u 6 ) but6mmorekxa [IOK
' AIIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro no pasneny 6
Pa3znen 4. CBeToBbI€ sIBJIEHUS
4.1 3:51(1)1{1(;10 AHCHUS 6 2 bubmorexa TIOK
’ pactipoctp https://m.edsoo.ru/7f41a4a6
cBeTa
49 JIMH3EI U ONTHYECKHE 6 3 bubnunoreka LIOK
) IPUOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue Oemoro 3 5 bubnunoreka LIOK
) CBETa B CIIEKT https://m.edsoo.ru/7f41a4a6
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Hroro no pazngeny 15

Pa3gen 5. KBaHTOBLIE IBJICHUSA

5.1 fgfn}:)clc?:ll;z I;:IBCTa 4 1 buGnuorexa LIOK
) 5 https://m.edsoo.ru/7f41a4a6
aTOMOM
59 Crpoenue aToMHOTO 6 1 bubnmoreka [JOK
’ snpa https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [IOK
>3 slnepubie peakiui 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpUTEILHO-0000 1AM MOYJIb
[ToBTOpeHue n
6.1 000011IEHNE 9 ) bu6nmorexa LIOK
' COJIepIKaHUs Kypca https://m.edsoo.ru/7f41a4a6
busuku 3a 7-9 kimace
Wroro no pazneny 9
OBIIEE KOJIMYECTBO 102 27
YACOB I10 ITPOI'PAMME
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