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IHOACHUTEJIbBHAS 3AIINCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOIO OOIIero oOpa3oBaHMs COCTaBI€HA Ha OCHOBE
MOJIOKEHUN U TpeOOBaHMM K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOU 0Opa3oBaTeIbHOM
nporpammsl, npencraBieHHbIXx B PI'OC 00O, a taxxke ¢ yuérom (enepanbHOil pabodeil mporpamMmsl
BocnuTanus 1 KoHnenuu npenoaBanus yueOHoro npeamera « Dusznkay.

Copnepxanue mnporpamMmbl M0 (HU3UKE HANpaBICHO HAa (OPMHUPOBAHUE ECTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOY4YalOIIMXCS W OpraHu3alli0 H3ydeHus (QU3MKM Ha JAeATeIbHOCTHOH ocHOBe. B
nporpaMMe 1o (U3MKE YUUTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO INpenMeTa B pealu3alud TpeOOoBaHHM
OI'OC 00O Kk MmIaHUPYyEeMbIM JUYHOCTHBIM W METANPEIMETHBIM pe3yjbTaTaM OOyYEeHHs, a TaKxkKe
MEXIIPEIMETHBIE CBSA3H €CTECTBEHHOHAYUYHBIX YYEOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus.

[TporpamMma o (u3HKe ycTaHABIUBAET pacipe/ielieHue yueOHOro MaTepuana mo rojaaM o0ydeHHs
(mo xiaccam), TpemaraeT MPUMEPHYIO MOCIEIOBATSILHOCTh M3YYECHHUsI TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJICPIKAHKS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yJatOmUXCs.

[IporpamMma 1o ¢usmke pa3paboTaHa C IMEIbI0 OKa3aHUsS METOAMYCCKON IMOMOINU YYHUTEIO B
CO37IaHUH paboYell MPOrpaMMbI 10 YIEOHOMY MPEIMETY.

Ou3uka SBISETCS CHCTEMOOOPa3ymoMIMM JJisi €CTeCTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MMOCKOJIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUHN, U3y4aeMbIX XUMHUEH, OMOJIOTHEH,
acTpoHOMHUEH u (¢u3nuecKkoil reorpaduell, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpa,
MIPEIOCTABIIICT HAanboJIee SICHbIE 00pa3ibl MPUMEHEHUST HAYYHOTO0 METO0Jia TTO3HAHMS, TO €CTh Crocoda
MOJIyYEHUs1 JOCTOBEPHBIX 3HAHUI O MHUpE.

OpnHa U3 TTIaBHBIX 337124 (PU3HMUECKOro 00pa30BaHus B CTPYKTYpe 001Iero oOpa3oBaHus COCTOUT B
(hOopMUPOBaHUH €CTECTBEHHOHAYYHOI IPaMOTHOCTH U MHTEpEca K HayKe y 00y4arouxcs.

W3yuenne ¢u3nkn Ha 0a30BOM  YpPOBHE IMpeANojaraeT  OBJaJE€HUE  CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOINMH €CTECTBEHHOHAYYHYI0 I'PAMOTHOCTb:

HAay4HO O00BACHATH SABJICHUS
OICHMUBATh U IIOHUMATh 0COOEHHOCTH HAQy4YHOT'O UCCIJICAOBAHMS,
HHTCPHIPECTUPOBATL JAHHBIC K UCIIOJIb30BATh HAYUYHBIC JOKA3aTCIILCTBA JJIA ITOJTYUCHUA BEIBOJOB.

enu uzydyenust GpuU3MKU Ha YpPOBHE OCHOBHOTO 00IIIero oOpa3oBaHus omnpezeneHsl B Konmenmuu
npenoaaBaHusi yuyeOHoro mnpenmera «dDusnka» B 00pa3oBaTeNbHBIX opraHuzamusx Poccuiickoit
Odenepannu, peaqu3yoOIMX OCHOBHBIE 0011e00pa3oBaTeNlbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelieHueM
Konnernn MunucrepctBa npocsenierus: Poccuiickoit @enepanuu (mpotokorn ot 3 aexadps 2019 r. No
[TK4BH).

Hean nzyvyenus PpU3NKu:

puoOpeTeHne UHTEpeca U CTpEMIIEHUSI 00yJaroluXcsd K HAyYHOMY M3YYEHHUIO0 MIPUPOJIbI, Pa3BUTHE UX
MHTEJUIEKTyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTaBICHUH O HAyYHOM MeToJe MO3HaHWs U (OPMHUPOBAHHE HCCIIEIOBATEIBCKOTO
OTHOILIEHUS K OKPYKAIOLIUM SIBIICHUSM,;

(¢bopMHpOBaHHE HAYYHOTO MHMPOBO33PEHMSI KaK pe3yjbTaTa H3y4YEHHsS OCHOB CTPOEHHUS MAaTepUH U
(byHIaMEHTaJIbHBIX 3aKOHOB (DH3UKH;



(dbopMHpOBaHUE MPEJCTABICHUN O poJId (PU3UKU AJISL PA3BUTHSI APYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTHi;

pa3BUTHE TMPEACTaBICHUN O BO3MOXHBIX cdepax Oyaymied npodeccHoHaNbHONW JeSTENbHOCTH,
CBSI3aHHOU C (PU3UKOMH, MOATOTOBKA K JajbHEHIIIEMy OOYUCHHIO B 3TOM HAIPABICHUH.

JIOCTIKEHHE ATHX LIeleld IMporpaMMbl Mo (hU3MKEe Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHS
o0ecreynBaeTcs pelieHueM CIeyomuX 3a1ay:

npuoOpeTeHne 3HaHU| O TIMCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHUUECKUX, TETIJIOBBIX, JIEKTPUUECKHX,
MarHUTHBIX U KBAaHTOBEIX SBJICHUSIX;

puoOpeTeHne YMEHUN OMUCHIBATh M OOBSCHATHh (PU3HYECKHUE SBIICHUSI C UCIIOJIB30BAHUEM MOJTYyYCHHBIX
3HAHUM;

OCBOCHHME METOJIOB PEIICHHS MPOCTEUINNX PACUETHBIX 3a7a4 C UCIIOIb30BaHUEM (HU3UYECKUX MOJCIICH,
TBOPUYECKHUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/aY;

pa3BUTHE yMEHUW HaOII0JaTh MPUPOJHBIC SBJICHUS W BBIMOJHATH OMBITHI, JabopaTopHbIE pabOTHI U
IKCIIEPUMEHTAIBLHBIC UCCIICIOBAHMSI C UCIIOJIb30BAHUEM U3MEPHUTEILHBIX IPUOOPOB;

OCBOCHHME MPUEMOB padoThl ¢ MHGOpMaIel (U3UYECKOTO COJepKaHUs, BKIIOYas HHGOPMAIUIO O
COBPEMEHHBIX JIOCTIKCHUSAX (PU3UKH, aHAIU3 U KPUTHIECKOE OIICHUBAaHNE NH(POPMAITUH;

3HAKOMCTBO CO c(hepaMu MPOoPECCHOHAITBHON JACATEIBHOCTH, CBI3aHHBIMU C (PU3UKOM, U COBPEMECHHBIMH
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha TOCTIKEHUSIX (DU3MYCCKON HAYKH.

Ha uzyuenue pusuku (6a30BbIii ypOBEHB) Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUsl OTBOIUTCS
238 yacos: B 7 kiacce — 68 yacoB (2 yaca B Heziel0), B 8 kiacce — 68 yacos (2 yaca B HefIelN0), B 9 kiacce
— 102 yaca (3 yaca B HEJIEIIO0).

[Ipemiaraemerii B mporpamMMe 1o (U3MKe TMepeueHb J1adopaTOpHBIX pabOT M OMBITOB HOCUT
PEKOMEHIaTEeNbHbIM XapakTep, YYUTENb JIelaeT BbIOOp MpOBEACHUs Ja00paTOPHBIX PabOT U OIBITOB C
y4€TOM HMHIUBUAYATBHBIX OCOOCHHOCTEH OOYyYaroImuXcs, CIUCKA SKCHEPUMEHTAIbHBIX 33/aHUM,
IpeJularaéMblX B paMKaX OCHOBHOI'O T'OCYAapCTBEHHOT'0 SK3aMeHa 10 (pHU3HKe.

COJAEPKXAHUE OBYYEHUA

7 KJIACC

Pa3zpnen 1. ®usuka u e€ poJib B NO3HAHNH OKPYKAIOLIEro MUpa.

dusuka — HayKa O IpUpoac. SIBnenus MpUpoOAbI. duznyecKkue SIBICHUS: MECXAaHHUYCCKUC, TCIIJIIOBBIC,
OJICKTPUYCCKUEC, MAIHUTHBIC, CBETOBBIC, 3BYKOBEIC.

dusnueckue BennunHbl. M3mepenue pusnyeckux BennunH. Ouszndeckue npubdopsl. [lorpemHocts
u3MepeHuil. MexxyHapoaHas CucTeMa eIMHULL.

Kak ¢usmuka u npyrue ecTecTBEeHHbIE HAayKU W3ydaroT Npupoay. EcTecTBeHHOHAyuHBIM METOJ
IIO3HAHUA: Ha6.HIOIIeHI/I€, IIOCTaHOBKA Hay‘{HOFO BOHpOCEl, BBIABHKCHHUEC THUIIOTE3, C-)KCHepI/IMeHT 110
MIPOBEPKE TUTIOTE3, 00BICHEHHE HAOII01aeMoro siBlieHus. Onucanne GU3NIeCKuX SBICHUN C TTOMOIIBIO
MOJICIICH.



Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JIEKTPUYECKUE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.
2. ®wuznyeckue NpuOOPHI U MPOIEypa MPSIMBIX U3MEPEHUH aHATIOTOBBIM U IIU(POBBIM TPHOOPOM.

Jlabopamopuvie pabomol u onvimol.

OmnpeneneHue LEeHbl JeJIeHUs IKalbl U3MEPUTEIbHOT0 Nprodopa.

N3mepenue paccTossHUMN.

N3mepenune 06bEMa KUAKOCTH U TBEPAOIO Tea.

Onpenenenue pasMepoB MajbIX TEJ.

W3mepeHue TeMnepaTypsl IpU IOMOIIY KUAKOCTHOIO TEPMOMETpA U JaTYMKA TEMIEPATyphl.
[IpoBenenue mcciae0BaHUs MO MPOBEPKE THUIOTE3bI: AAbHOCThH MOJETA MIAPUKA, MYHICHHOTO
TOPU30HTANIBHO, TEM OO0JIbLIIE, YeM OOJIbLIE BBICOTA ITyCKa.

IR

Pa3znea 2. [lepBoHayaibHbIE CBeJ€HUS 0 CTPOCHUU BelllecTBA.

CTpO@HI/IC BCIICCTBA: ATOMbI U MOJICKYIJIbI, UX Pa3MCPBhI. OHBITLI, JOKa3bIBArOMEC AUCKPCTHOC
CTPOCHUC BCUICCTBA.

JiBr>xeHue yactul BeniectBa. CBs3b CKOPOCTU JIBUYKEHUS YaCTHILL C TEMIIEpaTypoil. bpoyHoBckoe
nBokenue, nuddysus. BzaumozeiicTBue yacTUIl BEIECTBA: IPUTHKCHUE U OTTAIKUBAHHE.

ArperaTtHble COCTOSIHUSI BEILLIECTBA: CTPOEHHUE ra3oB, KUAKOCTEH U TBEPIBIX (KPUCTAIUIMUECKUX )
Ten. B3auMoOCBsI3p MEXIy CBOMCTBAMHM BEILECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX M HUX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

1. HalGmroneHne 6pOYHOBCKOTO JABHKEHUS.
2. HabOmogenue nuddysum.
3. HalGmrogenue siBneHuM, 0ObSICHAIOMUXCS MPUTSIKEHUEM WM OTTAIKMBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopuvie pabomsl u onvimol.
1. Omenka quaMeTpa aToMa METOJIOM PsJIOB (C HCToJIb30BaHUEM (hoTorpaduii).
2. OmbITHI IO HAOTIOACHUIO TETJIOBOTO PACHIUPEHHUS Ta30B.
3. OmbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO MTPUTSKCHUS.

Pasnen 3. /IBuikenue u B3aumojieiicTeue TeJl.

Mexanudeckoe namxeHue. PaBHomepHoe U HepaBHOMepHoe ABmkeHue. CkopocTb. CpenHsis
CKOpOCTb IPU HEPABHOMEPHOM JBH>KEHUU. Pacu€T myTH 1 BpEMEHH JBUKECHMUSI.

SBnenne mHepuuH. 3aKOH WHEPIMU. B3aumopaeicTBue Ten Kak MPUYMHA W3MEHEHUS CKOPOCTH
NBIKEHUsS Tenl. Macca kak Mepa uHepTHocTH Tena. [lmoTHocth BemiecTBa. CBSA3h IJIOTHOCTU C
KOJIMYECTBOM MOJIEKYJI B eMHUIE 00BEMa BEIECTBA.

Cwuta kak XapaKTCPUCTHUKA BSaHMOHeﬁCTBHH ten. Cuia YHOPYTOCTHU U 3aKOH FyKa I/I3MepCHI/IC CHJIbI
C MOMOMIBIO JUHAMOMETpA. SIBneHue TATOTEHMS U criia TsokecTd. Cula TSHKeCTH Ha APYTrux IJiaHeTax.



Bec Tena. HeBecomocTh. CiiokeHHE CUJI, HATPABICHHBIX MO OJHOU MpsiMOil. PaBHOAEMCTBYIOIIAS CHIL.
Cuna tpenus. TpeHue cKoIbKEHUS U TpeHUE NoKos. TpeHue B Ipupoie U TEXHUKE.
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Jemoncmpayuu.

HaOmrogeHrne MeXaHMYECKOr0 IBUKEHHS Tela.

N3mepenne cCKkopoCcTH MPSIMOJIMHEHHOTO JIBUYKCHUS.
Habnronenue siBleHUs: MHEPLIUH.

HalGmronenne nsMeHeHus1 CKOPOCTH MPH B3aMMOJICHCTBUU TEI.
CpaBHeHME Macc 10 B3aUMOJCHCTBUIO TEIL.

Clio)eHue cuil, HalpaBJIECHHbBIX IO OJIHOM MPSAMO.

Jlabopamopuvie pabomol u onvimol.

OnpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBWJKEHHUs (IIapUKa B JKUJKOCTH, MOJENIH
JIEKTPUUYECKOT0 aBTOMOOMIIS U TaK JaJiee).

Onpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WK HIapuKa 10 HAKIIOHHON IJIOCKOCTH.
Omnpenenenne MIOTHOCTU TBEPIOTO TeENA.

OmnbITE, JIEMOHCTPUPYIOIIME 33aBUCUMOCTh pacTsokeHust (aedopmanuu) OpYyKHHBI — OT
IIPUJIOKEHHOM CHJIBI.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI TPEHMSI CKOJIbKEHHUS OT BEca Tella U XapakTepa
COIIPUKACAIOIIUXCS TOBEPXHOCTEH.

Paznen 4. /laBienne TBEPABIX TeJ, ) KUAKOCTEH U ra3oB.

JaBnenue. CrnocoObl YMEHBIICHHMS W YBEIWYCHHUsS JaBieHus. JlaBmenue raza. 3aBHCHMOCTH

JaBJIeHUA raza ot 00bEma, Temrepatypsl. [lepenaya napneHust TBEPABIMU TEJIaMU, KUIKOCTAMU U Fa3aMHu.
3akon [lackamsa. [lHeBMarWdeckue MaIlIMHBIL. 3aBUCUMOCTH JIABJICHHUS JKHIKOCTH OT TJIyOHWHBI.
I'unpocratuueckuii napanokce. CooOmiaromuecs cocyabl. [ uapaBIudeckre MeXaHU3MBbl.

Atmocdepa 3emin u atMocdepHoe aaBiaeHue. [IpuunHbl CynecTBOBaHUS BO3IYIIHON 000JI0UKH

3emumn. Onweit Toppuuennu. W3mepenne atmocdepHOro maBieHUs. 3aBUCHUMOCTb aTMOC(EPHOTro
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A uaMepeHus: aTMocGEpHOro AaBlICHUS.

HeﬁCTBHe KHUAKOCTHU U T'a3a Ha HOFp}/')KéHHOC B HUX Tej0. BeITankuBaromas (apXI/IMeI[OBa) cujia.

3axon Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

Hemoncmpayuu.

s wN P

3aBUCUMOCTbD JaBIICHUS T'a3a OT TEMIIEPATYPhl.

Ilepenaya 1aBiaeHUS )KUIKOCTHIO U Ta30M.

Coobmarommuecst Cocy/Ibl.

I'mppaBnmueckuit mpecc.

[IposiBnenue nelictBus aTMoc(hepHOTO JaBICHHUS.

3aBHCUMOCTh BBITAIKMBAIONIEH CHJIBI OT 00bEMa NOrpYKEHHONW YacCTH Tela U IUIOTHOCTH
KHUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHMs TeN: IUIABaHME WM TOTPY)KEHHE Tel B 3aBUCUMOCTH OT COOTHOIICHHUS
IJIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomsl u onvimol.



1. HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMaA MOrpyKEHHON B )KUIKOCTh YAaCTH Tela.

2. OmnpezeneHue BBITAIKUBAOLIEH CUIIbL, JEHCTBYIONIEH HA TEJI0, HOTPYKEHHOE B )KUKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CUJIBI, JCHCTBYIOIIEH HA TEJIO0 B )KUAKOCTH, OT MacChl
Tena.

4. OmnbIThl, IEMOHCTPUPYIOIIME 3aBUCHUMOCTDH BBITAJIKUBAIOLICH CHIIBI, NEHCTBYIOUICH Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B HKHUIKOCTh YaCTH TeJIa U OT INIOTHOCTH >KUKOCTH.

5. KoncrpynpoBaHue apeoMerpa HMIM  KOHCTPYMpPOBaHME JIOAKM M OIpelelieHue  eé
IpPy30I0AbEMHOCTH.

Pasnea 5. PaGora n MomHOCTBH. JHEpIrus.

Mexanunueckas pabota. MOITHOCTb.

IIpocTble MexaHM3MBI: pblyar, OJIOK, HAKJIOHHas MJIOCKOCcTh. IIpaBuio paBHOBecus pblyara.
[Tpumenenne npaBuiIa paBHOBecHsl pbluara K O5oky. «3omotoe mpaBmwiio» mexanuku. KIIJ mpocTeix
MexaHu3MoB. [IpocTbie MexaHu3MBbI B OBITY U TEXHHUKE.

Mexannueckas 3Heprus. Kunernueckas u noreHuuanbHas sHeprus. lIpespaiienne onHoro suaa
MEXaHUYECKOM 3HEepruu B APyroil. 3aKOH COXpaHEHUsS JHEPIHH B MEXaHHKE.

/emoncmpayuu.
1. IIpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomsl u onvimol.

1. Omnpexnenenne pabOTHI CHIIBI TPEHHS MPH PAaBHOMEPHOM JBM)KEHUH Teja MO0 TOPU30HTAIBHOM
IIOBEPXHOCTH.
2. HccnenoBaHue ycia0BUH paBHOBECHS pblyara.

N3mepenue KII/ HakJIIOHHOMN TUIOCKOCTH.
4. H3yueHune 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUH.

w

8 KJIACC
Pazgen 6. TermioBbie IBJICHUS.

OCHOBHBIC TOJIOKCHUS MOJ'ICKy.]'IHpHO'KI/IHeTI/I‘leCKOI\/’I TCOpHUU CTPOCHUSA BCUICCTBA. Macca u
pasMEpbl aTOMOB U MOJICKY.I. OHBITI)I, MOATBCPKAAOIIUEC OCHOBHBIC IIOJIOKCHUA MOJICKYJIAPHO-
KUHETHYECKOMN TCOpHHU.

Mopenu TBEPAOTO, XKUIKOTO M Ta3000pa3HOTO COCTOSHMM BemiecTBa. Kpucraimudyeckue u
amop¢ubie Terna. OOBsICHEHHE CBOWCTB Ta30B, JKUIKOCTEH M TBEPABIX TE€T HA OCHOBE IMOJIOXKEHUI
MOHGKYJ'ISIPHO-KI/IHGTI/I‘—IGCKOI\/'I TCOpHHU. CmaunBaHUE 1 KalmuJUUIAPHBIC SIBJICHUSA. Temmnosoe pacinp€HuEC nu
cKaTue.

Temnepatypa. CBsA3p TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBUKEHUS 4acTULl. BHyTpeHHsA
sHeprus. CrnocoObl M3MEHEHUs] BHYTPEHHEH SHepruu: Temionepeaada U coBepiieHue padoTel. Buabl
TEILIONEPEIayu: TEIIONPOBOAHOCTb, KOHBEKLIUS, U3IIyYCHHE.

KonnuecTBo Temnotsl. Y ienbHas TEMI0EMKOCTh BelecTBa. TernIo00MeH U TEIIOBOE paBHOBECHE.
VYpaBHenue TerioBoro Oananca. [InaBneHue u oTBepeBaHHE KPUCTAJUIMUECKUX BEIIECTB. Y AeTbHAs



teroTa tuiaBneHus. [lapooOpa3zoBanue u koHneHcanus. Mcmapenue. Kumenuwe. YnenpHas Teriora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT aTMOC(EPHOTO AaBICHHS.

Bnaxnocts Bo3ayXxa.
DHeprus TomMBa. Y IeJbHas TEIJI0Ta CTOPaHUsL.

[Tpunnumner padotel TernoBbix Asuratenei KIIJ[ termoBoro nsuratens. TermmoBele ABUTATEIN U
3allUTa OKPY>KAIOMICH CPe/Ibl.

3akoH COXpPAaHCHUSA U NPCBpALICHUSA SHCPIrUU B TCINIOBBIX MPOLCCCAX.
emoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JTBHYKEHUS.
Ha6monenue nuddysum.
HalGmronenue siBIeHU CMauyuBaHMs M KalTWJUISIPHBIX SIBJICHHH.
HaGuroieHre TemoBoro pacimpeHus Tell.
N3menenune naBiaeHus ra3a mpu K3MEHEHHH 00bEMa M HAarpeBaHUM WK OXJIAXKICHHH.
[IpaBwiia u3MepeHus TeMIepaTyphl.
Buapl Teronepenaun.
OxJaxxIeHue TpU COBEPIICHUH PaOOTHI.
HarpeBanue nipu coBepiieHur paboThl BHEIITHUMH CHIIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMIHbIX BEIICCTB.
. HaOmronenune kumnenus.
. HaGnroieHre mocTosTHCTBA TeMITepaTyphl IPH IJIABICHUH.
. Moenu TerIoBhIX ABUTaTEIIEN.

COoNo RN PE
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Jlabopamopuusie pabomot u onvimel.

OnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYJISIPHOTO MTPUTSKESHHUS.

OnbITHI 10 BRIPAIIMBAHUIO KPUCTAJIOB TIOBAPEHHOW COJIM WJIM caxapa.

OnbITH IO HAOTIOIEHUIO TETUIOBOTO PACHIMPEHMS I'a30B, )KUJKOCTEH U TBEPBIX TEIl.

Ompesenenue naBieHUs BO3ayxa B OAJIJIOHE MITIPHUIIA.

OnbITHI, AEMOHCTPUPYIOLIME 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro o0bEMa U HarpeBaHUs UIIH

OXJIaKJICHUSI.

6. IIpoBepka runore3bl TUHEHHOM 3aBUCUMOCTHU JUIMHBI CTOJIOUKA KHUIAKOCTH B TEPMOMETPHUECKOM
TpyOKe OT TeMIepaTypsbl.

7. HabmoneHue M3MeHEHUs BHYTPEHHEH SHepruu Tena B pe3yibTare Tersionepeaayd U padoThl
BHEILIHUX CHUJI.

8. MHccrenoBanue sBICHHS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueil BObI.

9. OmpezeneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOW MpHU TEIIOOOMEHE C HarpeTbiM
METAIIINYECKUM LIUITUHAPOM.

10. OnpeneneHue yAeabHON TEMII0EMKOCTH BEILIECTBA.

11. UccnenoBanue mporecca ucnapeHus.

12. OnpeneneHne OTHOCUTENBHON BIaKHOCTH BO3TyXa.

13. Onpenenenue yIeapHON TEIUIOTHI TUIABJICHHUS JIB/A.
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Paznen 7. DiiekTpuyeckue 1 MarHuTHbIE SIBJICHUS.



DnekTpusanus Tei. J[Ba posia 3JeKTpuYecKuX 3apsaa0oB. BzauMoaencTBue 3apsokKeHHbBIX TE. 3aKOH
Kynona (3aBUCUMOCTB CHUJIbI B3aUMOJACHCTBUS 3apSKEHHBIX TEJI OT BEJIUUYMHBI 3apsJI0B U PACCTOSHUS
MEXIy TeJaMu).

Onexkrpudeckoe mnosie. Hanpspk€HHOCTh  aniekTpuyeckoro mnois. [lpuHumn cynepno3unuu
NEKTPUYECKUX I10JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsiioB. DJIEMEHTApHBIA 3ieKTpudeckuil 3apsia. CTpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIIEKTPUUYECKOTO 3apsiia.

DIEeKTPUYECKUI TOK. YCIIOBUS CYLIECTBOBAHUS DJIEKTPUUECKOr0 TOKa. MICTOUHHMKHM MOCTOSIHHOTO
ToKa. JlelicTBUS 3JEKTPUUECKOro TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUN TOK B
KUIKOCTSAX U razax.

Onextpuueckas nemnb. Cuna Toka. Diekrpuueckoe HanpsbkeHue. ColpoTHBIEHUE IPOBOJIHUKA.
VYnensHOE cOnpoTHBIEHHE BemiecTBa. 3akoH Owma mns ydacTka wnenu. [locienoBartenbHoe u
napauIeIbHOE COeIMHEHNE TPOBOJHUKOB.

PaGora m MOmHOCTH 3yeKTpHUYecKOro Toka. 3akoH Jxoyns—JleHma. DieKTpuuecKkue Ienud u
NOTpeOUTENH IEKTPUIECKOM s3Heprun B ObITY. KopoTKoe 3aMbIkaHMe.

ITocTossHABIC MaruuThEL. B3anMoaecTBIE TTOCTOSHHBIX MAarHUTOB. MarautHoe mosiae. MaruuTaoe
noJjie 3eMJIM M €ro 3HadeHue ISl Ku3HU Ha 3emiie. OnbIT Opcerena. MarHuTHOE MOJI€ 3JIEKTPUUYECKOTO
ToKa. [I[puMeHeHne 3JIeKTpPOMarHuToOB B TEXHUKE. J[eCTBME MAarHUTHOIO IOJIS HA IPOBOJIHHUK C TOKOM.
DJIEKTPOJIBUTATEIb IMOCTOSAHHOTO ToKa. Mcmosib30BaHWE AJEKTPOJBUraTelied B  TEXHUYECKHX
YCTPOKCTBAaX U HA TPAHCIIOPTE.

Omnprtel @apanes. SABneHue snekTpoMarauTHOM uHAyKuuu. [IpaBuno Jlenmna. DiekTporeneparop.
CrocoObl MONYYEeHUS SIEKTPUUYECKON JHEpPTruu. DJIEKTPOCTAHIIMM Ha BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTUH.

Jemoncmpayuu.

OnexTpusanus Tell.
JIBa poJia 2IIEKTPUYECKUX 3apsA0B M B3aUMOJEHCTBUE 3apsKEHHBIX TEll.
YCTpolCTBO U IEHCTBUE DIIEKTPOCKOIIA.
DnexTpocTaTHuecKas HHIYKIIHS.
3aKOH COXpaHEHMS IEKTPUUECKUX 3apsII0B.
[IpoBOHMKY U AUDIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO OJIS.
HcTouyHNKH TOCTOSHHOTO TOKA.
JlelicTBUS DIIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKUI TOK B HKHUIKOCTH.
. I'a30Bb1l pa3psn.
. I3Mepenune cuibl TOKa aMIepMeTpOM.
. I3Mepenune 351eKTpruuecKoro HamnpsKeH!s BOJIBTMETPOM.
. Peocrar n Marazus conpoTuBIeHUI.
. B3aumonencTBre OCTOSHHBIX MAarHUTOB.
. MoaenupoBanre HEBO3MOXHOCTH pa3JIeJI€HUs TOJIFOCOB MarHMTa.
. MonenupoBaHne MarHUTHBIX TOJIEN MOCTOSIHHBIX MAarHUTOB.
. OmseIT Dpcrena.
. MarautHoe nose Toka. JIeKTpOMarHur.
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20. [lelicTBME€ MAarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM.

21. DneKTpoABUTAaTEelb MOCTOSIHHOTO TOKA.

22. VccnenoBaHue sIBJICHUS JICKTPOMAarHUTHON MHITYKITHH.

23. OmnbiTel Papanes.

24. 3aBUCUMOCTH HaAIPaBJICHUS WHAYKIIMOHHOTO TOKA OT YCJIOBUN €0 BO3SHUKHOBEHHSI.
25. DIEKTpOreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopuvie pabomol u onvimol.

OnbITH IO HAOTIOAEHUIO SJEKTPU3ALUH TEJ MHAYKIUEH U TIPH CONPUKOCHOBEHHH.

HccnenoBanue NeHCTBUSA 3JIEKTPUUECKOrO MOJI HA IPOBOJIHUKH U JUDJIEKTPUKU.

COopka u mpoBepKa padOThI STEKTPHUECKOH IETTH MTOCTOSTHHOTO TOKA.

W3mepenue u peryJIupoBaHue CUIIbI TOKA.

N3mepenue u peryanpoBaHue HAIIPSKCHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYILETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS PE3UCTOPA

U HaIIpSDKEHUS Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD JIEKTPUYECKOIO CONPOTUBIICHUS IIPOBOJHUKA OT €TI0
JUIMHBI, IUIOIIAU IIOIIEPEYHOT0 CEYEHMS U MaTepHaa.

8. IlpoBepka mnpaBuia CIOXKECHHMS HANPsHKEHUM IpPU IOCIEAOBATEIBHOM COCIMHEHUU JIBYX
PE3UCTOPOB.

9. IIposepka npasuia Juisi CHIIBI TOKA IPU NApaJUIEIbHOM COSINHEHUHN PE3UCTOPOB.

10. Onpexnenerne padOTHI AIEKTPHUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

11. OnpeneneHre MOIIHOCTH 3JIEKTPUUECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. WccnenoBanue 3aBUCHUMOCTH CUJIBI TOKA, UAYILErO YEPE3 JIAMIIOUKY, OT HAIIPSKEHUsI HA HEU.

13. Onpenenenne KIIJI narpeBatens.

14. UccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MArHUTOB.

15. M3yuyeHre MarHuTHOTO TOJIsI TIOCTOSIHHBIX MAarHUTOB IPU UX OOBEMHEHUH U PA3/IeTICHUH.

16. MccrnenoBanue qeHCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aMMOJCHCTBUS KAaTyIIKH ¢ TOKOM U MarHuTa
OT CHJIBI TOKA Y HAIPABIICHUSI TOKA B KaTYIIIKE.

18. M3yueHue neiCTBUSA MarHUTHOTO T10JIsl HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U U3ydyeHue padoThl 3JEKTPOABUTATENS.

20. 1smepenne KII/] anekTpoaBUraTeIbHON YCTaHOBKH.

21. OnbITH MO UCCIEIOBAHUIO ABJIEHUS 3JEKTPOMArHUTHOM MHIYKLMU: UCCIIEIOBaHUE M3MEHEHUN

3HAUEHUS U HAIIPaBJICHUs NHIYKIMOHHOTO TOKA.
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9 KJIACC

Paszpnen 8. Mexanuyeckue siBJICHUS.

Mexanuyeckoe aBuwxkeHue. MarepuanbHas Touka. CucrtemMa oTcu€ra. OTHOCHTENIBHOCTH
MEXaHUYECKOro ABMKEHUS. PaBHOMEpHOE MpsIMOIMHEWHOE IBUKEHHE. HepaBHOMEpHOE TPSAMOJIUHEITHOE

JABHIKCHUC. CpeI[HHH U MTHOBCHHAsA CKOPOCTH TCJIa IPU HCPABHOMCEPHOM JIBUKCHHUU.

Yckopenue. PaBHOyckopeHHOe TmpsiMonuHeiiHOe mABMkeHue. CBoOomHoe maneHue. OTMbBITHI
lanunes.

PaBHOMepHOE BHKEHHE 1O OKpY>KHOCTU. [lepros u yactora oOpaienus. JIuneliHas u yriosas
CKOpPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBeit 3akoH HeroroHa. Bropoit 3akoH Herorona. Tperuit 3akon Herortona. IlpuHmmn
CYNEPIIO3ULINY CHIL



Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHus: cujia TPEHHUSI CKOJIbKEHUS, CHJIAa TPEHUS IOKOS,
JApyrue BUIAbI TPEHHUSL.

Cuna TSHKECTH Y 3aKOH BCEMHPHOTO TITOTCHHS. Y CKOpPEHHE CBOOOJHOTO TajeHus. [[BuxeHHe
maHeT Bokpyr Connua. [lepBas kocmuyeckas ckopocts. HeBecoMOCTh U meperpyskH.

PaBHoBecue matepuanbHOW Touku. AOcomoTHO TBEpAOE Teno. PaBHOBecwe TBEPIOro Tena c
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsoKecTH.

Nmnynbe Tena. U3menenue umiyibsca. UIMimynbe cuiibl. 3aKOH COXpaHEHUsI UMITYJibca. PeakTuBHOE
NIIBUOKCHUE.

Mexanunueckas pabota 1 MOIIHOCTh. PaboTa cuil TsKecTH, ynpyroctu, TpeHus. CBs3b SHEPTUu U
paOotsl. [ToTeHnanbHas 3HEpPrus Tesa, HOJHITOTO HaJl TOBEPXHOCThIO 3eMild. [loTeHInanbHas Heprust
ckaroil npyxuHsl. Kuneruueckass sHeprus. Teopema 0 KMHETMUECKON PHEPrUMH. 3aKOH COXPaHEHMUs
MEXAHUYECKOM SHEPTHUH.

Hemoncmpayuu.

Habnronenne MexaHn4ecKoro ABMKEHHSI TEJIa OTHOCUTENFHO PA3HBIX TeJl OTCUETA.

CpaBHeHuE IyTeH U TPACKTOPUIN IBUKEHUS OJHOIO M TOTO K€ Teja OTHOCUTENIBHO Pa3HbIX TEll
OTCU€Ta.

H3mepenue cKOpoCTH U YCKOPEHUS IPSMOJIMHEHHOTO IBUKEHUS.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKCHUS.

HaGntoneHue nBukeHUs Tela 110 OKPYKHOCTH.

HaGuroienne MeXaHWYeCKUX SIBIICHUH, MPOUCXOMANUX B cucTemMe orcuéra «Temexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JIBU)KEHHH OTHOCHUTENIbHO KaOUHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHS TeJla OT MacChl Tela U JEHCTBYIOIIEH HAa HETO CUJIBL.

8. HabmioneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TE.

9. H3meHeHue Beca Tena pyU yCKOPEHHOM JIBHKEHHH.

10. Ilepenaua umiynbca MpU B3aUMOJEHCTBUU TEIL.

11. IIpeoOpa3oBaHus SHEPTUU IPU B3aUMOJCHCTBUH TEN.

12. CoxpaHeHUe UMITyJIbCca IPU HEYIIPYTOM B3aUMOJIEHCTBHUH.

13. CoxpaHeHue UMIyJbca pu abCOJIIOTHO YIIPYTrOM B3aUMOICHCTBUH.

14. HaGnroeHue peakTUBHOT'O JIBUKEHUS.

15. CoxpaHeHrEe MEXaHUYECKON SHEPruu Npu CBOOOAHOM Ma/IeHUN.

16. CoxpaHEeHNE MEXaHNYECKOM dJHEPTUU NPU ABUKCHUHU TEJIa O AEHCTBUEM MIPYKUHBL.
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Jlabopamopuvie pabomol u onvimol.

1. KoHcTpyupoBaHue TpakTa AJis pa3roHa U JalbHEHIIEr0 paBHOMEPHOTO JBMKCHHSI [IApUKa WIIH
TCIICIKKU.

2. OmpezeneHue cpeiHeld CKOPOCTHU CKOJIbKEHUS OpycKa WJIM JIBUJKEHUS 1IapuKa MO0 HAKJIOHHOM
MJIOCKOCTH.

3. OmpepeneHue YCKOPEHHsI Tejla MPU PaBHOYCKOPESHHOM JIBHKCHHUH MO HAKIIOHHOW TUTOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH MTYTH OT BPEMEHH MIPH PABHOYCKOPEHHOM JIBIKEHUU 0e3 HadaabHOU
CKOPOCTH.

5. IlpoBepka rUMOTE3bI: €CIU MPU PaBHOYCKOPEHHOM JBIKEHHWU 0€3 HadallbHOM CKOPOCTH MYTH
OTHOCATCA KaK psaJ HEYETHBIX YUCCII, TO COOTBETCTBYIOIIHE ITPOMEKYTKHN BPEMCHNU OAWMHAKOBEI.

6. VccnemoBaHue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT CHJIbl HOPMATBHOTO JaBJICHUS.

Omnpenenenue kodpuimeHTa TPEHHUS CKOTBKCHHSI.

8. OmpeneneHue kECTKOCTH MPYKUHBI.

~



9. OmpeneneHre pabOTHI CHIBI TPEHHUS MPH PAaBHOMEPHOM JBH)KEHHHU Teja MO TOPU3OHTAIBHOM
MOBEPXHOCTH.

10. Onpezencare pabOTHI CHJIBI YIPYTOCTH IPH MOIBEME IPy3a ¢ UCIOIB30BaAHUEM HETIOABHKHOTO
IIOIBMKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHHUS SHEPTHH.

Pa3zgen 9. Mexannueckue KoJe0aHus U BOJHLI.

KonebarenbHoe aprkeHre. OCHOBHbIE XapaKTEPUCTUKU KOIeOaHUM: IEPHO/, YaCTOTa, AMIUIUTY J1a.
MareMaTHueCcKuil U IPY>KUHHBIA MasTHUKU. [IpeBparienne sHeprun pu KosiedaTeIbHOM IBUKCHUH.

3aryxatomue Koiebanus. BeiHyxaeHHble konebanus. Pesonanc. Mexanndeckue BojHbl. CBOMCTBa
MexaHudyeckux BoOJH. [IpoponpHble W monepeyHble BOJIHBL. J[IMHA BOJHBI U CKOPOCTH €&
pacmpocTpaHeHus. MexaHu4eCcKre BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJTHEI.

3ByK. ' poMKOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3ByKa. H(dpa3ByK U yiabTpa3ByK.
Hemoncmpayuu.

Habnronenune xoneGaHuii TeJI MO/ IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habntonenue xonebanuil rpy3a Ha HUTU U Ha TIPY’KUHE.

Habnronenne BBIHYKACHHBIX KOJIeOaHUI U pe30HaHCca.

Pacnipoctpanenue npoJoiabHbBIX U MONEPEUHBIX BOJIH (Ha MOJIEINN).
Habnronenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHI pe30HaHC.
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Jlabopamopuusie pabomot u onvimel.

OmnpezeneHue 4acTOThI U IEPHOAA KoeOaHUH MaTeMaTUYeCKOro MasiTHUKA.

Onpenenenre 4acToThl U Mepro/ia KouedaHuil MpyKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHNUH MOABEIICHHOTO K HUTH I'Py3a OT JITMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIepUoAa KoJaeOaHUi Py KUHHOTO MasiTHUKA OT Macchl Ipy3a.
ITpoBepka HE3aBUCUMOCTH IE€pHO/Ia KoJieOaHul rpy3a, MOABEHIEHHOT0 K HUTH, OT Macchl rpys3a.
OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh IEPUOAA KOJIEOaHHU M NPy KMHHOTO MasiTHUKA OT MacChl
Ipy3a U KECTKOCTH MPYKUHBI.

7. V3mepeHue yckopeHUs: CBOOOIHOTO Ma/IeHuUs.
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Pasnen 10. D1eKTpOMArHUTHOE 1OJI€ M 3JICKTPOMATHUTHbIC BOJTHBI.

DIEeKTPOMarHuTHOE ToJIe. DJEKTPOMArHUTHbIE BOJIHBI. (CBONCTBA AJIEKTPOMATHUTHBIX BOJIH.
[ITkana 3neKTpOMarHUTHBIX BOJIH. VICIIOJIb30BaHUE NEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH.
2. BoaHOBEBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomol u onvimol.

1. I/I3yquI/IC CBOICTB SJICKTPOMArHUTHBIX BOJIH C ITIOMOIIBIO MOOHUJILHOT'O Teﬂe(bOHa.



Pa3gen 11. CBeToBLI€E SIBJIEHHS.

JlyueBas mozeinb cBera. Mctounuku cBera. [IpsimonuueliHOe pacnpocTpaHEHHE CBETA. 3aTMEHUS

Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaxKeHuUs CBETA.

[Mpenomienue cBeta. 3aKOH TIpelOMIICHUs cBeTa. [lomHOE BHYTpPEHHEE OTpaKCHUE CBETa.

Hcmons30BaHue MOJHOTO BHYTPCHHET'O OTPa’XCHUA B OIITUYCCKUX CBETOBOAAX.

JIunza. Xox mydelt B muH3e. OnTrueckas cuctema ¢oroarnmapaTa, MUKpOCKOTa U Teleckomna. [ a3

KakK OIITU4YECKadA CucCTrema. BJ'II/ISOp}/KOCTB H JaJIbHO30PKOCTh.

Pasnoxxenue Oenoro cBera B CIICKTP. Omneitel HproTona. Crnoskenue CIICKTPAJbHBIX IIBCTOB.

Jucniepcus ceera.
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Jemoncmpayuu.

[IpsimonuHETHOE PacIpOCTPaHEHHUE CBETA.

OTtpaxxeHue cBera.

ITonmyuyenue n300pa’keHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomienune ceera.

OnTUYECKUN CBETOBOI.

Xon ny4eil B cobuparouieil JuH3e.

XO0[ ny4del B pacCerBarolLen JIMH3E.

[Tonyuyenne n300paxeHuil ¢ TOMOIIBIO JINH3.

[Tpunuun neiictus doroamnmnapara, MUKpOCKOIA U TEJIECKOIIA.

10. Mopnens rnasa.
11. PaznoxeHue 6e10ro cBera B CIIEKTP.
12. Tlony4yeHue Gesoro cBeTa Mpu CI0KEHUU CBETAa Pa3HbIX LIBETOB.
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Jlabopamopuvie pabomsl u onvimol.

HccnenoBanue 3aBUCUMOCTH yTila OTPAXKEHHUSI CBETOBOTO JIy4a OT YTJIa TaICHHs.

N3ydenne xapakTepuCTHK H300pakeHUs MTpeIMeTa B IIIOCKOM 3epKalle.

HccnenoBanme 3aBUCUMOCTH yTila MPEIOMIICHHUS CBETOBOTO JIy4a OT yIJia TaJeHHs Ha TPaHUIE
«BO3IYX—CTEKIIO».

[Tonyuenune n300paskeHHI C TOMOIIBI0 COOMPAOIIEH JTUH3HI.

Omnpenenenne (HOKyCHOTO PAaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH THH3HI.

OMBITH TIO PA3TIOKEHHUIO OETIOTO CBETA B CIEKTP.

OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB P UX HAOTIOACHUN Yepe3 IBETOBIC (DUITBTPHI.

Pa3zgea 12. KBanroBbie siBJeHM .

OmneiTel Pezepdopna u miiaHerapHas mozenb atoma. Moxens atoma bopa. Mcnmyckanue u

OrJIOmMEHMUE CBETA aTOMOM. KsanTel. JIuneiiuateie CIICKTPHI.

PannoaktuBHOCTh. Anb(a, O6era- m ramma-usnydeHus. CTpoeHne aToMHOTro siapa. HykmoHHas

MOJCIIb aTOMHOTIO s1/1pa. W3otonbl. PaguoakTuBHEIE IpeBpaliCHUs. HCpI/IOIl nojrypaciiaga aTOMHBIX AO€P.

ﬂz[eprle pCaKknuu. 3aKOHBI COXPAHCHUS 3apsAA0BOTO U MAaCCOBOTO YUCCII. 9Hepr1/151 CBsA3U aTOMHBIX

snep. CBsi3b Macchl 1 dHeprun. Peakinu cunTesa u aenenus saep. Mcrounuku sueprun CoiHIa U 3BE3].

AnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3IyYE€HUIN HA )KUBbIE OPTaHU3MBI.



Hemoncmpayuu.

CrieKTphl U3ITy4eHHUs U MOTJIOIIECHUS.

CrexTpsbl pa3IuyHbIX Ta30B.

CnekTtp Bomopoa.

HaGmonenue TpekoB B kamepe BunbcoHa.

PaGota cuérurka MOHU3UPYIOMIMX U3TYUCHHH.

Perucrpanus uznydeHus: npupoHbBIX MUHEPAJIOB U MPOIYKTOB.
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Jlabopamopuvie pabomol u onvimol.

1. HalGmioneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.
2. HWccnenoBaHue TPEKOB: U3MEPEHUE SHEPTHH YACTHIIBI IO TOPMO3HOMY MY TH (110 oTorpadusm).
3. HM3mepeHue pagunoakTUBHOTO (poHA.

IToBTOPHUTENBHO-00001IAKOIMIA MOLYJIb.

[ToBTOpHTENEHO-0000IIAlONMI  MOAYJIb TpEIHA3HAYECH /IS CHUCTEMAaTH3alud W 0000UIeHUsS
MIPEMETHOTO COICPKaHUs U OIBITA ACITEIBHOCTH, TPUOOPETEHHOTO MTPH U3YYEHUH BCETO Kypca (PH3UKH,
a TaKkXkKe JUIs MOJArOTOBKH K OCHOBHOMY I'OCYIAapCTBEHHOMY DK3aMEHY IO (H3HKe Ui 00y4aroluxcs,
BBIOPABIINX ATOT YUEOHBIH MPEIMET.

HpI/I HU3YYUYCHUHU HAHHOI'O MOAYJIA PCAIM3YIOTCA WM CUCTCMATU3HUPYIOTCSA BUIABI JACATCIBHOCTH, HA
OCHOBC KOTOPBIX o0OecreynBacTCs JOCTMIKCHUC TPCAMCTHBIX W MCETAIPCAMCTHBLIX IIIAHUPYCMbBIX
PE3yJIbTAaTOB 06y‘1€HI/IH, (1)OpMI/IpyeTC$I CCTCCTBCHHOHAY1YHas 'rpaMOTHOCTb: OCBOCHNEC HAYYHbIX MCTOAOB
HUCCICIOBaHUA SIBIICHUI nprupoabl U TCXHUKH, OBJIAACHUC YMCHUSAMU OOBSICHATE (1)I/I3I/I‘-IGCKI/I€ SABJICHUA,
MMPUMCHSIA TTOJIYUCHHBIC 3HAHUS, pCHIATh 3a/1a4, B TOM YHCJIC KAUCCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

HpI/IHI_[I/IHI/IaJ'IbHO ,I[GSITCJ'IBHOCTHHﬁ XapaKTep HAaHHOTO paszciia pCaliu3yeCTCs 3a CUéT TOro, 4To
o6yan01uHec;1 BBIITOJHAIOT 3alaHWA, B KOTOPBIX UM IMPEAIaracTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHWU PaAcClo3HaBaTh MU HAYYHO OOBICHATH (DU3UUYECKUE SIBJICHUS B
OKpY’Karolllel MpUpoJie ¥ MOBCEAHEBHOM )KU3HU;

HCII0JIB30BATh HAYYHBIC MCTOABI UCCIICIOBAHUA (1)I/ISI/I‘I€CKI/IX HBHGHHﬁ, B TOM YHUCJIC JJIs IIPOBEPKU
THUIIOTE3 U NOJIYUYCHUSA TCOPCTUICCKHUX BBIBOIOB;

O0OBICHATH HAaYYHBIC OCHOBBI HanOoJee BaKHBIX ,Z[OCTI/I)KCHI/II\/’I COBPCMCHHBIX TCXHOHOFHﬁ, HaIlrpumep,
MPAKTUYCCKOro MCIIOJIb30BaHUS PA3JIMYHBIX MCTOYHHMKOB SHCPIrUM HAa OCHOBC 3aKOHA IMPEBPALICHUA U
COXpPAaHCHUA BCCX U3BCCTHBIX BUIOB SHCPIUH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 1O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydenne ¢u3uku Ha ypoBHE OCHOBHOIO OOILEro oOpa3oBaHUs HAINPABIEHO Ha JIOCTUKEHUE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB.



B pesynprare uzydeHuss puU3NKu Ha ypoBHE OCHOBHOTO 00IIEero oOpa3oBaHHsS y 00Yy4aromerocs
OyayT cOpMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3yIbTAThI B YACTHU:

1) naTpuOTHYECKOTr0 BOCIIMTAHUSA:

— IPOSIBIICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (PU3MUECKON HAYKH;

— IICHHOCTHOE OTHOIIEHHE K JOCTHKEHHSIM POCCHMCKHUX YUEHBIX-(DU3UKOB;

2) rpa’KAaHCKOI0 U IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

—TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJEHUHU OOIIECTBEHHO 3HAYMMBIX M ATHYECKHX IMPOOIIEM,
CBSI3aHHBIX C IIPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUN (PU3UKY;

— OCO3HaHUE Ba)KHOCTH MOPAJIBHO-3TUYECKUX ITPUHIIUIIOB B JESTEIBHOCTH YUYEHOTO;

3) 3cTeTH4YeCKOro BOCIIMTAHMSA:

— BOCIPUATHE ICTETUYECKUX KadeCTB (PU3MUECKONW HAayKu: €€ rapMOHUYHOI'O IOCTPOEHUs, CTPOrOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

—OCO3HaHHE LEHHOCTH (U3NYECKON HAyKM KaKk MOIIHOTO WHCTPYMEHTa II03HAHHMS MHUpA, OCHOBBI
Pa3BUTHUS TEXHOJOTHUH, BAKHEUILEH COCTABIIIIOLIEH KYJIbTYpPBI;

— pa3BUTHE Hay4yHOMU J1I0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENbCKOM 1A TEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOUMOHAJIBHOI0 0JIArONOTYYHS:

— OCO3HaHUE LIEHHOCTU 0€3011aCHOr0 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUpPE, BA)KHOCTH
npaBua 0€30MacCHOrO IMOBEJSHMsSI Ha TPAHCIOPTE, Ha JOpPOrax, € HJIEKTPUYECKHMM U TEIJIOBBIM
000pYyJIOBaHUEM B JIOMAIIHUX YCIOBHSX;

— cOopMHUPOBAHHOCTh HaBbIKA peQuIeKCUH, MPU3HAHNUE CBOETO MpaBa Ha OUIMOKY M TaKoro ke IpaBa y
JPYTOro 4eaoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

— aKTMBHOE y4acTHE B pEIIEHUH IPAKTUYECKUX 3a/1a4 (B paMKaxX ceMbHU, 00pa30BaTeIbHOM Opranu3anum,
ropoaa, Kpasi) TEXHOJOTHYECKOW M COIMAIbHOW HANpPaBICHHOCTH, TPEOYIONMX B TOM YHCIE U
(bu3nYecKux 3HaHUH;

— MHTEpeC K NPAKTHUECKOMY M3YUYEHHIO MPOECCHii, CBA3aHHBIX C (PU3UKOI;

7) 3IK0JI0THYECKOr0 BOCTIMTAHUSA

— OpHMEHTAIMsI Ha IPUMEHEeHNe (PU3NUeCKUX 3HAaHUM /7S pellieHns 3a1a4 B 00JIaCTH OKpY Kalollel cpebl,
IUTAHUPOBAHUS TMOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX TOCJIEICTBUN JJI OKPYKAIOIIEH Cpeibl;

— OCO3HaHHUE II100aTBLHOr0 XapakTepa HKOJIOTHYECKUX MTPOOJIeM U MyTeHl UX peleHHs;

8) amanTanuy K M3MEHSIIOIUMCS YCJIOBUSIM COLHATBLHON M MPUPOIHON Cpebl:

—HOTPEOHOCTh BO B3aMMOAECMCTBMM MpPU BBIIOJHEHUH HCCIEAOBAHUN M TNPOEKTOB (HU3HUECKOM
HaIPABJIEHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUAM JIPYTHX;

— IIOBBIIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUUECKYIO e TENbHOCTD;

—OTPEOHOCTH B POPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIie POPMYIUPOBATH UJIEU, TOHATHS, TUTIOTE3bI
0 (PM3NYECKUX 0OBEKTaX U SIBICHUSIX;

— 0CO3HaHue 1e(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH B 00J1aCTH (PU3UKH;

— IUTAaHWPOBAHUE CBOETO PA3BUTHSI B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

— CTpeMJICHHE aHAJIM3UPOBATh U BBISABIATH B3aUMOCBSI3U IPUPO/IbI, 00IIIECTBA U SKOHOMUKH, B TOM YHCIIE
C MCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

—OIIGHKa CBOUX JACUCTBHM C Y4ETOM BIHUSHHUS Ha OKPYXKAIOUIYI0 CpEIy, BO3MOXKHBIX TJI00ATbHBIX
IIOCJIEICTBUM.

METAINIPEAMETHBIE PE3YJIbTATHI



B pesynbraTte ocBOeHHMs MporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOIO OOINEro oOpa3oBaHUA Y
oOyuatoierocst 0y1yT chopMUPOBAaHbI MeTaNpeIMeTHbIE Pe3ybTaThl, BKIIIOUAIOIIUE T03HABATEIbHbBIE
YHHUBEpCallbHble y4eOHbIC JeHCTBUS, KOMMYHUKATHBHBIC YHHBEpCAJbHBIE Y4eOHBIC eHCTBUS,
pEryJISITUBHBIC YHUBEPCAIbHbBIE YdeOHbIe TEHCTBUSI.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe JeiicTBUS
Ba3oBble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTEPU30BaTh CYIIICCTBEHHBIE MPU3HAKN OOBEKTOB (SBJICHHIA);

YCTaHABJIMBAThH CYIICCTBEHHBIN MPU3HAK KIIACCU(PHUKAIIMHA, OCHOBAHUS JIJIsl 0000IICHUS U CPAaBHCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYMS B PacCMATPUBAEMBIX (paKTaX, JAHHBIX U HAOIIOJACHHUSIX,
OTHOCSIIMXCS K PU3HUECKUM SIBIICHHSIM;

BBISIBJISITh IPUYUHHO-CIICICTBEHHBIC CBSI3U MPHU M3YYCHUH (U3NUYCCKUX SIBJICHHA M MPOIIECCOB, JENaTh
BBIBOJIbI C HMCITOJIb30BAaHHEM JISIYKTUBHBIX M WHIYKTHBHBIX YMO3AKJIFOUCHHM, BBIJIBUTaTh TUIIOTE3bI O
B3aMMOCBSI3SX (PH3UYECKIX BEITHYUNH;

CaMOCTOSITENILHO BBIOMPATh CHOCOO penieHus: yuyeOHoM (u3mueckor 3amauu (CpaBHEHUE HECKOJBKHX
BapHAHTOB pEIICHHs, BBIOOp HaWOOJIee MOAXOANICTO C YYETOM CaMOCTOSITEIILHO BBIICICHHBIX
KPUTEPHEB).

Ba3oBble ucciaenoBaTelbLCKHe AeiiCTBHS .

UCII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATEIbCKUI HHCTPYMEHT IIO3HAHHUS;

MPOBOJIUTH 110 CAMOCTOSITEIIHHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOKHBIN (PU3HMUECKUI SKCIIEPUMEHT,
HeOoJIbLI0e HCCIeJ0BaHNe (PU3MUECKOTO SBICHHUS;

OLIEHHMBATh HAa MPUMEHUMOCTb U JOCTOBEPHOCTh UH(OPMALIHIO, TOTYYEHHYIO B X0/1€ UCCIIEI0OBAaHUS WIH
JKCIIEPUMEHTA;

CaMOCTOSITENTLHO (POPMYIUPOBaTH 000OIICHHUS U BBIBOJIBI 110 PE3YIbTaTaM MPOBEIEHHOTO HAOIIOCHHUS,
OIIbITA, NCCIIEIOBAHUS;

IIPOrHO3UPOBATh BO3MOXKHOE JajbHElIIee pa3BUTHE (PU3MUYECKUX IPOLIECCOB, a TAKXKE BBIIIBUTaTh
MPENOI0KEHNs 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

MPUMEHSTh pa3IN4Hble METO/bl, MHCTPYMEHTBhI U 3alpochl IpU MOMCKE M OTOOpe MH(pOpMalMU WiIu
JAHHBIX C yU4ETOM NPEeATIOKEHHON yueOHO! (pr3nuecKo 3aauu;

aHAJIM3MPOBaATh, CUCTEMAaTU3UPOBAaTh M MHTEPIPETUPOBATh MH(OPMALIMIO Pa3IMYHBIX BUAOB U (hopm
[IPEACTABICHUS;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (hOpMY MpencTaBieHHs] MH(GOPMALMU U HILTIOCTPUPOBATH
pelaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, uarpaMMaMu, MHOM rpaukoi 1 1X KOMOUHALIUSAMHU.

KOMMyHI’IKaTI’IBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JeilcTBUA:

B X0Ji¢ 00CYXJeHHUs y4eOHOro Marepuana, pe3yJbTaToB JJabOpaTOpHBIX pabOT W MPOEKTOB 3a7aBaTh
BOIPOCHI IO CYIIECTBY OOCY)KIaeMOi TeMbl M BBICKA3bIBATh WJICH, HAILICJICHHBIC HA PEIICHUE 3a7a4u U
MOJIJIepKaHue OJ1aroXKeaTeIbHOCTH OOIIEHUS;

COIIOCTABJIATH CBOU CY>KICHHS C CYXKJICHUSIMHU JIPYTHX YYaCTHUKOB JHANIOTa, OOHAPYKUBATh pa3Indie U
CXOJICTBO ITO3UIIUH;

BBIP@XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJUYHO MPEACTABIATH  PE3YJbTaThl  BBITOJIHEHHOTO (PH3WYECKOro OmbITa  (IKCIIEPUMEHTA,
WCCIIETOBAHMSI, TPOCKTA);



MOHUMAaTh W WCIOJB30BaTh MPEHMYIIECTBA KOMAHJHOW W WHIWBUAYAIBHOW PaOOTHI NMPH PEIICHUU
KOHKpETHOU (hU3HUECKOil MpoOIeMBbL;

NPUHUMATh 1IeJId COBMECTHOW JICATEIBHOCTH, OPTaHM30BBIBATH JEHCTBHS TIO €€ JIOCTHIKCHHIO:
pacmpenenaTh poiu, o0CYXKIaTh MPOIECCHl U Pe3yIbTaThl COBMECTHOW paboThl, 0000IaTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJHATh CBOIO YacTh Pa0OThI, JOCTHTas KAa4eCTBEHHOTO pe3ysbTaTa MO CBOEMY HAINpPaBICHUIO U
KOOPJIMHUPYS CBOU JICHCTBUS C IPYTMMHU YJICHAMU KOMaH/IbI;

OIICHMBATh KAueCTBO CBOErO BKJIAJa B OOMUH TPOAYKT IO KPHUTEPHUSM, CAMOCTOSITEIHHO
cOpMyITMPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

PeryasiTuBHbIe YHHBepPcaJbHbIE YUeOHbIE 1eCTBUS
Camoopranuszaums:

BBISIBIIATH TPOOJIEMbI B JKU3HEHHBIX W YYEOHBIX CUTYyalUsX, TPEOYIOUIMX JAJS pelieHUs (PU3NIECKUX
3HAHUM;

OpPUEHTUPOBATHCS B PA3JIMUHBIX [T0IX0/1aX MPUHATHS pellieHNi (MHIMBUYaIbHOE, IPUHATHE PELICHUS B
rpynie, NpUHITHE pelieHui rpynmoil);

CaMOCTOSITEJIbHO COCTaBJISITh AJTOPUTM pelIeHUs (PU3MYECKOW 3alaud WM IUlaHa MCCIIEN0BaHUs C
yu€TOM HMEIOIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBAThH IIpeularaeMble
BAPUAHTHI PEILICHUN;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIlIEHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTE/JIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYAallUU U IIpeJyuIaraTh IUIaH €€ H3MECHEHNUS;

OOBSICHATh TPUYMHBI JIOCTHKEHUS (HEIOCTHMIKECHHUS) PpEe3yJIbTAaTOB JESTEIbHOCTH, IaBaTh OICHKY
IPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTD (B TOM YHUCIIE B XO/1 BBINOIHEHUSI (PU3UUECKOTO UCCIIEI0BAHUS WU
IIPOEKTa) Ha OCHOBE HOBBIX OOCTOATENHCTB, M3MEHUBLIMXCS CUTYallUil, yCTAaHOBJIEHHBIX OIMOOK,
BO3HUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSM;

CTaBUTh ce0sl HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIOopa WM JUCKYCCHM Ha HAyYyHYIO TEMY, TOHMMAaTh
MOTHUBBI, HAMEPEHHUS U JIOTUKY JPYyToro;

MIpU3HABaTh CBOE MIPABO Ha OLIMOKY MPH pelIeHnH (PU3MUECKUX 3a7a4 WIN B yTBEPKACHUIX Ha HAyUYHbIE
TEMBI U TaKOE 7K€ IIPaBO APYroro.

MNPEAMETHBIE PE3YJBbTATHBI

K koHiy oOyueHus B 7 kJiacce npeMeTHbIE Pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaxaThb
c(OPMHUPOBAHHOCTh Y 00YUAIOIUXCS YMEHUI:

HUCITIOJIB30BATh IIOHATUA: (1)I/I3I/I‘-ICCKI/I€ U XUMHUYCCKUE ABJICHUS, Ha6J'IIO}IeHI/IC, OKCIICPUMCHT, MOJACIIb,
TUIOTE3a, €MUHUIBI GU3NYECKUX BETTMYHH, aTOM, MOJIEKYJIa, arperaTHbie COCTOSTHUS BellecTBa (TBEpAOE,
XKUKOE, Ta3000pa3HOe), MEXaHUYECKOE JBMKEHUE (paBHOMEPHOE, HEPABHOMEPHOE, TPSIMOJIMHEHHOE),
TPaeKTOpUs, paBHOJCHCTBYIOIIAas cuiua, aedopMmaius (ympyras, IUIacCTHYECKas), HEBECOMOCTb,
COOOMIAIOIITUECS COCY/IBI;

paznuuath siBieHus (qud¢ys3us, TEIUIOBOE ABMKCHHE YACTHI[ BEIIECTBA, PABHOMEPHOE ABMKCHHE,
HEPAaBHOMEPHOE JBMKEHUE, MHEPLIMS, B3aUMOJIEUCTBUE TEJI, PABHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOU
OCBIO BpallleHUs, Tepeaavya JaBlIeHUS TBEPABIMH TellaMH, KHIKOCTSIMH W Tra3aMu, aTMmochepHoe
JaBJICHUE, IJIaBaHUE TeEJ, MPEBPANICHUS MEXaHWUYECKON HSHEPruu) IO OMUCAHHI0 WX XapaKTePHBIX
CBOWCTB U HA OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JTaHHOE (PU3UUEeCKOe SBICHHE;



pacro3HaBaTh IPOSBICHUE WM3YUYEHHBIX (U3UYECKUX SBJICHUH B OKpY’KAlOIIEM MHpE, B TOM YHCIE
¢dusnveckue SBJICHUS B IPUPOJIE: IPUMEPHI ABIKEHHSI C Pa3IMYHBIMU CKOPOCTSMHU B KHBOU U HEKUBOU
IpUpoJe, ACHCTBUE CUIIBI TPEHUS B MPHUPOJE M TEXHUKE, BIUSHUE aTMOC(PEPHOrO AABICHUS Ha KUBOU
OpraHM3M, IUIABaHHUE PbIO, pbluaru B TEJi€ YEJIOBEKA, IPU 3TOM NEPEBOJUTH IPAKTHUUECKYIO 3ajady B
y4eOHYI0, BBIACIATh CyIIECTBEHHbIE CBOWCTBA (IIPU3HAKK) GU3NUECKUX SBICHU;

OIMCHIBATH N3YUYECHHBIE CBOMCTBA TEN M (PU3NYECKUE SBICHHS, HCIIONIB3YS (PU3NYECKHE BETMUMHBI (Macca,
00bEM, INIOTHOCTb BELLIECTBA, BPEMS, ITyTh, CKOPOCTb, CPEHSISI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSHKECTH,
BeC Tejla, CWIa TPEHHUs, JaBileHUE (TBEPHOro Tela, >KUIKOCTU, TIa3a), BHITAIKUBAIONIAs CHIIA,
MeXaHu4eckasi paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbL, KO3(D(PULIHEHT MO0JIE3HOr0 JeHCTBUSA
MEXAaHU3MOB, KHHETHYECKass W IOTEHIMalbHAs DSHEPIus), INpU ONMCAHWU IPABUIBHO TPAKTOBATh
¢bu3nyeckuil CMbICI HCHOJIb3YEMBIX BEJIUYMH, UX O0O03HAUYEHUS M €JUHMULbI (PU3MYECKHX BEJINYMH,
HAXOAUTh (HOPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEJTMUMHY C IPYTMMHU BEJIMYUHAMHU, CTPOUTH
rpadMKu U3yYEHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJINMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3UYECKUE SBJICHUS U MPOLIECCHI, UCTIONIb3YS MPaBUiIa CIOKEHUS CHII
(Brosb onHOM mpsAMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, PaBUJIO PaBHOBECHs pblyara
(6noka), «30J10TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAHEHUsI MEXaHWYECKOW PHEPIHH, IPU ITOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMATUYECKOE BBIPAKECHUE;

OOBSICHATh (PM3MUYECKUE SIBJICHHUS, MPOLECCHl W CBOWCTBA TeJll, B TOM YHUCIIE U B KOHTEKCTE CHTyallui
[IPAaKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BbIABIATH I[PUYUHHO-CIEACTBEHHbIE CBSI3H, CTPOUTH
o0bsicHeHUE U3 1—2 JOrMYecKuX IIaroB C ONMOpoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (DU3MUYECKUX SIBICHUM,
(bU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pelarh pacy€THbIE 3aa4u B 1—2 neicTBUS, NCIIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOIINE (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHaJIN3a yCIOBUS 33/1a4M 3aIIUChIBATh KPaTKOE yCIOBUE, IIOJICTABIATh (PU3NUYECKHE
BEIMYMHBI B (OPMYJIBI M TPOBOJUTH PACUETHI, HAXOIUTH CIPABOYHBIC JAHHBIE, HEOOXOIUMBIC JUIS
peleHus 3a/1a4, OLEHUBATh PEATMCTUYHOCTD NOJYYEHHON (PrU3nUecKoil BEIMUHHBI;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIM (PU3HMUECKUX METOJIOB, B ONMCAHUU
HCCIIIOBAaHMsI BBLIENATh MPOBEpsEMOe MPEaIooKeHHe (TUIOTe3y), pa3nuyarb U MHTEPIPETUPOBATH
IIOJIyYEHHBIN pe3ysbTaT, HAXOUTh OLIUOKHU B XOJI€ OIbITA, IEJIaTh BHIBOJIBI I10 €T0 PE3yIbTaTaM;
IPOBOJUTH ONBITBI 1O HAOMIOAEHUIO (U3UYECKUX SBICHUH WIM (U3UYECKUX CBOMCTB Tell:
dbopMynupoBaTh MpPOBEpPSEMbIE MPEANOJOKEHUs, CcOoOMpaTb YCTAHOBKY M3  IPEIJIOKEHHOTO
000pyI0BaHUS, 3alUCHIBATH XOJ1 OTNBITa U (JOPMYJIMPOBATH BBHIBOJIBL;

BBITNIOJIHATH MPsIMbIE U3MEPEHUSI PacCTOSHUS, BPEMEHH, MacChl Tesa, 00bEMa, CUIIBI U TEMIIEPATyphl C
UCIOJIb30BAHUEM AHAJOTOBBIX M IM(POBBIX MPHOOPOB, 3aMUCHIBATh MOKa3aHUsA MPUOOPOB € y4ETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHU;

MIPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (pr3Mueckol BEIMUYMHBI OT JAPYrOi C MCIIOJIb30BAaHHEM
MPSIMBIX U3MEpPEHUH (3aBUCUMOCTH YT PAaBHOMEPHO ABIKYIIETOCS Tella OT BpEMEHH JBUKEHUS Tea,
CHJIBI TPEHMSI CKOJIBXKEHUS OT Beca Tella, KauecTBa 00paboTKH MOBEPXHOCTEHN Tel M HE3aBUCUMOCTH CHUJIIbI
TPEHHUS OT TUIOIIAN CONPUKOCHOBEHMS TEJI, CUJIbl YIIPYTOCTH OT yJUTMHEHUS TPy KUHBI, BBITAIKUBAIOILIEH
CHJIBI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U OT INIOTHOCTHU JKUKOCTH, €€ He3aBUCUMOCTH OT IUNIOTHOCTH
Tena, OT TITyOHHBI, Ha KOTOPYIO MOTPYKEHO TEJ0, YCIOBUM IIaBaHMs Tell, yCJIOBHM paBHOBECHUS pblyara
1 0GJIOKOB), yUaCTBOBATh B IJIAHUPOBAHUU y4EOHOTO MCCIEIOBAHUS, COOUPATh YCTAHOBKY M BBIIOJIHSTH
U3MEpeHusi, cienysl MPeNoKEHHOMY IUIaHy, (UKCHPOBATH PE3yJbTAaThl IMOJYYEHHON 3aBUCHUMOCTH
(¢u3NYecKUX BEIMYUH B BUJE NMPEATIOKEHHBIX TaOIUI U TpadUKOB, JleNaTh BBHIBOJBI IO pe3yjbTaTaM
UCCIIEIOBaHMS;

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BETUYMH (IUIOTHOCTH BEIIECTBA KHUJIKOCTH M TBEPIOTO
TeNa, CUja TPEHMs CKOJIBKEHMs, MAABICHHME BO3/1yXa, BBITAIKMBAIOLIAS CHUJA, ACHCTBYHOIIAs Ha
NOTPY>XKEHHOE B XKHUJIKOCTb TeN0, KOA((UIIMEHT MOJIE3HOTO JACUCTBHUS MPOCTHIX MEXaHU3MOB), CIEIys
MPEJIOKEHHOW MHCTPYKIUU: TPU BBIITOJIHEHUU U3MEPEHUN COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYMCIISTH 3HAYEHNE UICKOMOW BETMYUHBI;

co0IIroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH IpU paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHS IPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, JMHAMOMETD,
COOOIIAIOTUECS COCY/IbI, 0apOMETp, pbluar, MOABUKHBIN 1 HETIOABHKHBIN OJI0K, HAKJIOHHAS MJI0CKOCTh;



XapaKTepU30BaTh IPUHIIMITBI ICHCTBUS N3yUCHHBIX TIPHOOPOB M TEXHUYECKUX YCTPOMCTB € OTIOPO Ha UX
onucaHus (B TOM YHCIE: MOAUIMITHUKY, YCTPOUCTBO BOJOIPOBO/IA, THAPABIMUECKUH MTpecc, MaHOMETP,
BBICOTOMED, MOPIIHEBOM HACOC, apeoMETp), UCIONB3YsS 3HAHHUA O CBOMCTBaX (pU3MYECKUX SBICHUU M
HE00X01MMBbIe (PU3NUECKUE 3aKOHBI K 3aKOHOMEPHOCTH;

NPUBOIUTE TPUMEPHl (HAXOAWTH HMHGOPMALMIO O MpUMepax) MPAKTUYECKOTO HCIOIb30BAHUS
¢u3nveckux 3HAHWN B TMOBCETHEBHOM KM3HM Ui obOecreueHHst 0€30MacHOCTH MpHU OOpamieHuH ¢
npubopaMu ¥ TEXHUYECKHMMH YCTPOMCTBAMH, COXPAaHEHHS 370POBbsi U  COOJNIONCHHS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

OCYIIECTBIISAITH OTOOP MCTOYHUKOB MH(opManuu B IHTEepHETE B COOTBETCTBUH C 33JAHHBIM TIOMCKOBBIM
3alpoCcoOM, Ha OCHOBE MMEIOIIMXCSA 3HAHMWA U MyTEM CPaBHEHUS PA3IMYHBIX MCTOUYHUKOB BBIIEIATH
UH(OPMAIIHIO, KOTOPAs SBJISETCS IPOTUBOPEYUBOM MIIM MOXKET OBITh HETOCTOBEPHOI;

WCTOJIb30BaTh MPH BBIMOJHEHUH Y4YeOHBIX 3aJaHUi HAyYHO-TIONMYJSIPHYIO JIUTEPATypy (U3UUECKOTO
cozieprKaHus, CIIPaBOYHBIE MAaTEPHAIIbI, pecypchl ceTH MIHTepHeT, Bi1ajeTh MpuéMaMu KOHCIIEKTHPOBAHHUS
TeKCTa, Mpeodpa3oBanusi HHPOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIC KpAaTKHWE NMUCHbMEHHBIE M YCTHBIC COOOLIEHUS HAa OCHOBE 2—3 HCTOYHHKOB
uHpopManuu (GHU3MUECKOrO COACP)KaHUS, B TOM 4YHCIE MyOIMYHO JenaTh KpaTKUe COOOUIECHHS O
pe3ynbTaTax MPOEKTOB WM Y4eOHBIX MCCIEIOBAaHHUW, MIPU 3TOM TPaMOTHO HCIOJIb30BaTh M3yYECHHBIH
MOHATUIHBIN anmapaT Kypca (PU3HUKH, COITPOBOKAATH BBICTYIICHUE TIPE3EHTALINEH;

IpU BBIIOJHEHUM YYEOHBIX NPOEKTOB M HCCIENOBAHUI paclpeAessTh OOSM3aHHOCTH B TpYIIE B
COOTBETCTBHH C ITOCTABJICHHBIMH 3a/ladaMU, CIEIUTh 3a BBIMOJHEHHEM IUIaHA JNEHCTBUH, aleKBaTHO
OLICHMBAaTh COOCTBEHHBI BKJIQJA B JEATEIBHOCTh TPYIIBL, BBICTPAHMBATh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, YIUTHIBAst MHCHHE OKPY KAIOIIHX.

K koHiy oOyuenus B 8 kiiacce npeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaXaThb
c(OpPMHUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHUI:

UCIIOJIb30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHHE aTOMOB M MOJIEKYJI, arperaTHbIe
COCTOSIHUSI BEILECTBA, KPUCTAUIMYECKHE M aMOp(HBIC Tella, HACBHIIICHHBI W HEHACBHINICHHBIA map,
BIQKHOCTh BO3JyXa, TeMIleparypa, BHYTPEHHSISI DHEPrus, TEIUIOBOM JBUTATENb, 3JIEMEHTAPHBIN
ANEKTPUYECKUH 3apsijl, SIEKTPUUECKOE T0JI€, IPOBOJHUKHU U IUIIEKTPUKH, TOCTOSHHBINA AJIEKTPUUIECKUI
TOK, MAarHUTHOE TI0JIE;

pa3nuyuath sBJIEHUS (TEIUIOBOE pacIIMpeHHe U C)KaThe, TeIulonepeaaya, TEIUIOBOE pPaBHOBECHE,
CMauyMBaHUEe, KaNWUISpHbIE SIBICHUS, HWCIApEHUEe, KOHACHCAlUs, IUIaBJIEHUe, KpUCTAJUIM3alus
(oTBepaeBaHKe), KUTICHUE, TeTUTONEpe1aya (TeTIONPOBOIHOCTh, KOHBEKITHS, H3TyUEHHUE), DJICKTpU3aIus
TeJ, B3aUMOJEICTBHE 3aps10B, JEHCTBUS 2JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHNE, B3aUMOJIEHICTBHE
MarHuToB, JIHCTBUE MArHUTHOTO MOJS HAa IPOBOJHUK C TOKOM, 3JIEKTPOMArHWTHas MHAYKLHUSA) IO
OMMCAaHUIO UX XApAaKTEPHBIX CBOICTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE
SIBJICHUE;

pacrno3HaBaTh MPOSIBICHUE H3YYEHHBIX (PU3MUECKUX SIBJICHUM B OKpY’KAIOLIEM MHpE, B TOM 4YHCIE
¢dbusnueckre sSBIEHUS B MPUPOJE: NMOBEPXHOCTHOE HATSHKEHUE U KalUJUIAPHBIC SBICHUS B MPUPOJIE,
KpHUCTAJIJIBI B Ipupo/e, uznyuyenue CoiHila, 3aMep3aHue BOJ0EMOB, MOPCKHE OpH3bl, 00pa3oBaHuE POCHI,
TyMaHa, WHEs, CHera, SJeKTPUUYECKUEe SBIECHUS B aTMoc(epe, INEKTPUUYECTBO JKUBBIX OPTraHU3MOB,
MarHMTHOE 1oje 3eMiH, Apeld IMoocoB, POidb MATHUTHOTO IMOJIS JUISl JKU3HM Ha 3emiie, MOJSpHOe
CHSIHME, IIPU 3TOM NEPEBOUTH MPAKTUYECKYIO 33/1a4y B yUeOHYI0, BBIIENATh CYIIECTBEHHbIE CBOWCTBA
(npu3HaKy) PU3NUECKUX SIBICHUIA;

OMKCHIBATh W3YYCHHBIE CBOMCTBA Tel W (DU3MUECKUE SIBICHUS, HCIONB3YS (U3NYECKUE BETUIUHBI
(TemrepaTrypa, BHYTPEHHSISI HSHEpPrusi, KOJMWYECTBO TEIJIOThHI, YJElbHas TEMJIO0EMKOCTh BEIECTBa,
ylenbHas TEIUIoTa TUIABIIEHUS, yAeibHas TEIUIoTa MapooOpa3oBaHMs, yAelbHas TEIJIOTa CropaHHs
TOIUIMBA, KO3()(PUIIMEHT MOJIE3HOTO IeUCTBUS TEIJIOBOM MallMHbI, OTHOCUTENIbHAS BIaXXHOCTh BO3/1yXa,
IEKTPUYECKUH 3apsi]l, CHJIAa TOKA, IIEKTPUUYECKOE HAIIPSDKEHNE, COITPOTUBIIEHUE ITPOBOJHHUKA, YIEIBHOE
COINPOTHBIIEHUE BEIECTBA, pabOTa M MOIIHOCTb IEKTPUUYECKOTO0 TOKA), MPHU OMHCAHUU MPAaBUILHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJIB3YyEeMbIX BEITUYHMH, OOO3HAYCHHS] M EIUHUIBI (DU3MUYECKHUX



BEJIMYMH, HAXOUTh (DOPMYJIbI, CBS3BIBAIONINE JaHHYIO (PU3NUECKYIO BETUUUHY C IPYTHMHU BEITUYUHAMM,
CTPOUTH TPaPUKH N3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIIOIb3Ys] OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMUHETUYECKON TEOPUM CTPOCHHUS BEILIECTBA, MPUHLUI CYNEpHO3ULMU TMosiel (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH OMa s ydacTka Ienu, 3akoH Jxoymsa—
Jlenuia, 3aK0H COXpaHEHHs YHEPTHUHU, TIPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aMUCHIBATh
€ro MaTeMaTU4YEeCKOE BBIPAKEHUE;

OOBSICHATH (PM3NYECKHE MPOIIECChl U CBOIMCTBA TEJ, B TOM YHCJE M B KOHTEKCTE CUTYaIlMil MPaKTHKO-
OPHEHTUPOBAHHOI'O XapaKTepa: BbISBIIATh NPUUMHHOCIIEACTBEHHBIE CBA3H, CTPOUTH 00bsACHEHHE U3 1—2
JIOTHUYECKUX IIaroB ¢ OMOPOi Ha 1—2 M3yueHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, PU3MUECKUX 3aKOHOB
WA 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIe 3a7auu B 2—3 IEHCTBUSA, UCIIONIB3YS 3aKOHBI U ()OPMYJIbI, CBSA3BIBAIOIINE (PH3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33yl 3allUChIBaTh KPATKOE YCIOBHUE, BBISBIIATH HEIOCTATOK
JaHHBIX JUISI pELIeHHs 3a7ayd, BHIOMpPATh 3aKOHBI W (OPMYJbI, HEOOXOIMMBIE Uil €€ pelieHus,
IIPOBOJUTh Pacy€Thl M CpPaBHHUBATh IOJIyYEHHOE 3HAYeHHE (PU3MUECKONW BEJIMYMHBI C HM3BECTHBIMU
JaHHBIMU;

pacrio3HaBaTh MpoOJIEMbl, KOTOPble MOKHO PELIMTh MPU MOMOIIM (PU3NYECKUX METO/O0B, MCIIONIb3YS
OIHMCAaHUE UCCIIEI0OBaHMS, BBIIEISTh IPOBEPSIEMOE MIPEAIIONI0KEHHNE, OLIECHUBATh IPABUIIbHOCTD MOPsIIKa
IIPOBE/ICHUS HCCIIEeI0OBAHNUS, J1€1aTh BbIBObI;

MIPOBOJIUTH OTIBITHI 10 HAOIOACHHUIO (PU3UYECKHX SIBICHUH WM (PU3NIECKUX CBOMCTB Tell (KammUIIpHbIe
SIBJICHMSI, 3aBUCMOCTbD JIaBJICHUS BO3/lyXa OT ero 00bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS
U HarpeBaHus IpU M3IyYEHUM OT I[BeTa H3JIydarollei (IOrjouaroieil) MoBEpXHOCTH, CKOPOCTh
UCIApeHHUs] BOJbI OT TEMIIEPaTyphbl JKUAKOCTH M IUIOIAAM €€ IMOBEPXHOCTH, 3JEKTpU3aLMs Teld U
B3aMMO/JICHICTBUE AJIEKTPUYECKUX 3apsiiOB, B3aUMOJICHCTBUE IOCTOSHHBIX MarHUTOB, BU3YyalU3alUs
MarHuUTHBIX TOJEH IOCTOSHHBIX MAarHUTOB, JACWCTBUS MArHUTHOTO I0JIi Ha IPOBOJHUK C TOKOM,
CBOWCTBA DJIEKTPOMArHWTa, CBOWCTBA OJEKTPOJBUTATENS IOCTOSHHOTO TOKa): (OpMYJIHpPOBAThH
IIpOBEpsEMbIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 IMPEUIOKEHHOr0 00OpYJOBaHUS, OMHMCHIBATH
XOJ OTIbITa U (POPMYITHPOBATH BHIBOJIBI,

BBINOJIHATh NPSMbIE W3MEPEHUs] TeMIIepaTypbl, OTHOCUTEIBHOM BIAQXKHOCTH BO3AyXa, CHJIBI TOKa,
HaIpPsDKEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U TATYMKOB (PU3NYECKUX BEJINUYHMH, CPABHUBATH
pe3yIbTaThl U3MEPEHUH ¢ yUETOM 3aJaHHON a0COJIFOTHON MOTPEIIHOCTH;

MIPOBOAUTH MCCIIEI0BAaHUE 3aBUCHUMOCTH OJHOW (PU3MYECKOW BETUYMHBI OT JPYTroOd C UCHOJIb30BAaHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIICHUS TPOBOJIHUKA OT €T0 JUIMHBI, IUIOIIAN TOIEPEYHOro
CEUEHUs U YJIeNbHOI'O COIIPOTUBIICHHS BELIECTBA IPOBOJAHMKA, CHIIBI TOKA, UAYIIET0 Yepe3 MPOBOJIHUK,
OT HANpsDKEHWS Ha NPOBOJHHUKE, MCCIIENOBAaHME IOCIEN0BATENBHOIO M NApauIeIbHOTO COEIUHEHHM
MIPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBAaHUE, COOMpaTh YCTAHOBKY M BBINOJHATH U3MEPEHMUs, CIeIys
NPEUIOKEHHOMY IIJIaHy, (PUKCHpOBATh pE3yNbTaThl MOJTYYEHHOM 3aBHCHMOCTH B BHUjAE TalOiMIl U
rpaduKoB, JeN1aTh BBIBO/BI 10 pE3yJIbTaTaM UCCIIEIOBAHNUS;

IPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3NUECKUX BEIUYUH (yAenabHas TEIUIOEMKOCTh BEIIECTBa,
COIPOTHBIIEHUE MPOBOJHUKA, padOTa U MOIIHOCTh AJIEKTPUYECKOTO TOKA): IUIAHUPOBATH MU3MEPEHMS,
coOHMpaTh HKCIEPUMEHTANIBHYIO YCTAHOBKY, CJe1ysl MPEAT0KEHHON HHCTPYKIIMHU, U BBIYUCIIATH 3HAUCHHUE
BEJIMYMHBI;

co0Jr01aTh MpaBMiIa TEXHUKH O€30MaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS N3YUEHHBIX IPUOOPOB U TEXHUUECKHUX YCTPOICTB € ONOPOI Ha UX
onucaHus (B TOM YHCIE: CHCTeMa OTOIUIEHUS JIOMOB, THTPOMETp, IMapoBas TypOWHa, aMIiepMerp,
BOJIbTMETP, CYETUMK DJIEKTPUUECKON DHEPIHH, 3IJIEKTPOOCBETUTENIbHBbIE MPUOOPHI, HarpeBaTebHbIE
AJIEKTPONIPUOOPH! (IPUMEPHI), IIEKTPUUECKUE MPEAOXPAHUTENH, IEKTPOMArHUT, 3JIEKTPOJBUTATEIb
MIOCTOSIHHOTO TOKA), UCIIOJIB3YS 3HAHUS O CBOMCTBAX (PU3NYECKUX SBJICHUM U HEOOXOAUMbIE (PU3NYECKUE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOWCTBA U U3MEPHUTENIbHbIE MNPUOOPHI IO CXeMaM U
CXEMaTU4YHbIM PHUCYHKaM (KMJIKOCTHBIH TEPMOMETP, TEPMOC, INCUXPOMETP, THUIPOMETP, IABUIATENb
BHYTPEHHEIO CropaHusi, 3JEKTPOCKON, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUYECKUX Ienel ¢



MOCJIEIOBATENbHBIM | TAPAJICTBHBIM COCAMHEHWEM 3JIEMEHTOB, Paszinyasl yCJIOBHBIC O0003HAYCHHS
AJIEMEHTOB JICKTPUYECKHX IICTICH;

NOPUBOIUTE TPUMEPHl (HAXOAWTh HMHGOPMALMIO O MpUMepax) MPAKTUYECKOTO HCIOIb30BAHUS
¢u3nveckux 3HAHWN B IMOBCETHEBHOM KM3HM Ui obOecreueHHst 0€30MacHOCTH MpHU OOpamieHuH ¢
npubopaMu M TEXHHYECKHMMH YCTPOHCTBAMH, COXPAHEHHs 3[0POBbSI W COOJIOACHHS HOPM
9KOJIOTMYECKOr0 MOBEAEHUS B OKPYXKAIOLIEH cpesie;

OCYIIECTBIIATh MOUCK MH(OpManuu (HU3MUECKOTO CoepkaHus B MHTepHETe, Ha OCHOBE MMEIOIIUXCS
3HAHUU U HYTéM CpaBHCHHUA NOINMOJHUTCIBbHBIX UCTOYHUKOB BbIJICIIATH I/IH(i)OpMaLII/IIO, KOTOpas ABJIACTCA
POTHBOPEYNBOMN MM MOXKET OBITh HEZOCTOBEPHOIA;

WCIIOJIb30BaTh TPU BBIMOJIHCHUN YYEOHBIX 3aJaHU HAyYHO-TIOMYJISIPHYIO JHUTEpaTypy (HU3HUECKOTO
cozieprKaHus, CIIPaBOYHBIE MAaTEPHAIbI, pecypchl ceTH MIHTepHeT, Bi1ajeTh MpuéMaMu KOHCIIEKTHPOBAHHUS
TeKCTa, Mpeodpa3oBanusi HHPOPMALIUHU U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO371aBaTh COOCTBEHHBIC NHCBMEHHBIE M KpaTKUE YCTHBIE COOOIIeHHs, 0000mas uHpOopManuio u3
HECKOJBbKHX UCTOYHHUKOB (I)I/I?;I/I‘ICCKOFO COJCpIKaHus, B TOM YUCIIC Hy6HI/I‘-IHO MpCACTABJIATE PE3YJIbTAThI
NPOEKTHOW WJIM MCCIICIOBATEILCKON JIESTEIBHOCTH, TPH 3TOM T'PaMOTHO HCIIOJIB30BAaTh HM3YyYCHHBIN
MOHATUIHBIN anmapaT Kypca (PU3HMKH, COITPOBOKAATH BRICTYIICHUE MPE3EHTALINCH;

IpPU  BBHIIOJHEHUH YYEOHBIX NPOEKTOB M HCCIEIOBAHUM (HU3MYECKUX IPOIECCOB pacIpeieisaTh
00513aHHOCTH B I'pyHari€ B COOTBECTCTBHUU C NOCTABJICHHBIMU 3ajiadyaMU, CICANUTDH 3a BBIITOJIHCHHUEM ILIaHa
JEUCTBUU U KOPPEKTUPOBATH €r0, a/ICKBATHO OLIEHUBATh COOCTBEHHBINH BKJIAJ B ACATEIBLHOCTD TPYIIIHL,
BBICTpanBaTb KOMMYHUKATUBHOC B3aI/IMO[[€I>'ICTBH€, IMPOsBJIASA TOTOBHOCTD Pa3speilaThb KOHq)HHKTBI.

K koH1y oOyueHus B 9 kiiacce npeMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpa)xaThb
c(OpPMHUPOBAHHOCTH Y 00YUaIOIIUXCS YMEHHI:

UCIIOJIb30BaTh IOHATHS: CHCTEMa OTCU€Ta, MaTepualbHas TOYKA, TPAEKTOPHs, OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBWXeHHA, Aedopmarus (ynpyras, IUIaCTHYECKas), TPEHHE, IIEHTPOCTPEMHUTEIHHOE
YCKOpEHHE, HEBECOMOCTb U MEperpy3kH, LEHTP TAKECTH, aOCOIIOTHO TBEPJOE TENIO, LEHTP TKECTU
TBEPIIOTO Tella, PaBHOBECHE, MEXaHMUYECKHE KOJeOaHWs W BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK,
3JIEKTPOMArHUTHbBIE BOJIHBI, IIKAIa JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTD,
CIEKTpPbI UCITYCKaHHUs U MOTJIOIIEHNs, alib(a, 6eTa- 1 raMMa-u3J1y4eHUs, U30TOIIbI, Si/IepHasi YHEPreTHKa;
pa3nuyarh SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MpPSIMOJIMHEIHOEe JBUXKEHHE, PaBHOYCKOPEHHOE
NPSIMOJIMHEIHOE JIBUYKEHUE, CBOOOJHOE IMaJeHHE TeJl, PaBHOMEPHOE JABM)KEHHE IO OKPY>KHOCTH,
B3aMMO/IEHCTBHE TEJl, PEaKTUBHOE JBHKEHHE, KoJe0aTeIbHOe IBUKEHUE (3aTyXarolue U BhIHYKICHHBIE
Koje0aHus1), pPe30HAHC, BOJIHOBOE JABI)KEHUE, OTPa)XXEHHE 3BYKa, NMPSMOJIMHEHHOE paciupOCTpaHEHUE,
OTpa)KEHHE U TMPEJIOMIIEHUE CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHUE CBETA, Pa3sio’keHHe Oenoro cBera B
CHEKTp M CIIO)KEHHE CIEKTPAJIbHBIX I[BETOB, JIHCIEPCHsS CBETA, €CTECTBEHHAs pPaJuOaKTUBHOCTb,
BO3HHUKHOBEHHUE JINHENYATOr 0 CIIEKTPA U3ITyUEHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

pacrno3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SIBICHUN B OKpY’KalolleM MHUpe (B TOM 4HCIe
¢usnyeckue SBIEHUS B NPUPOJE: NPWIMBBI U OTJIMBBI, JABWXKEHHE IUlaHeT COJIHEYHOM CHCTEMBI,
PEaKTHMBHOE JIBH)KCHME JKMBBIX OpPraHM3MOB, BOCIPHUITHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHUE,
celicMUUecKHUe BOJHBI, I[yHAMH, 3XO, LIBeTa TeJ, ONTHYECKHUE SBJIECHUS B IMPHUPOJE, OMOIOrHyecKoe
JeicTBEe  BUAMMOIO,  YJIbTPa(UOJIETOBOTO M  PEHTTEHOBCKOTO  W3IY4Y€HWH, eCTECTBEHHBII
ParMoOaKTUBHBIN (POH, KOCMUYECKHUE JIy4H, PAJUOAKTUBHOE U3JTyUeHHE IPUPOTHBIX MUHEPAJIOB, IeCTBUE
PaZMOaKTUBHBIX M3JIyYeHHI Ha OPraHHU3M 4YeJOBEKa), MPU 3TOM NEPEeBOAUTHh MPAKTHUECKYIO 3a/1a4yy B
yueOHYI0, BBIEIATH CYLIECTBEHHbIE CBOMCTBA (NPU3HAKN) (PU3HUECKUX SBICHUMH;

ONHCHIBATh W3YYEHHBIE CBOMCTBa Tel M (U3NYECKUE SIBJICHUS, MCIONb3YsSd (U3NYECKUE BETMUHUHBI
(cpeaHsii U1 MIHOBEHHAsl CKOPOCTb Te€jla IPU HEPAaBHOMEPHOM JBUKEHHH, YCKOPEHUE, NEPEMEIIEHUE,
yTb, YIJIOBasi CKOPOCTh, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJla TSDKECTH, YCKOPEHUE CBOOOHOTO MaIeHus,
BEC TeJla, UMITYJIbC Tella, UMITYJIbC CUJIbI, MEXaHU4ecKasi paboTa U MOLIHOCTb, MOTEHIIUATIbHAS SHEPTHS
TeJa, NOJHIATOrO Ha/l MOBEPXHOCTHIO 3€MJIM, IOTEHIHAJIbHAS SHEPTUS CKATOU MPYKUHBI, KHHETUYECKAs
SHEPIrus, MOJIHAS MEXaHUUECKasi SHepIys, IEPHO U 4YacTOTa KoieOaHU, JUIMHA BOJIHBL, TPOMKOCTB 3BYKa



U BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTellb MPEIOMJICHHS CpeIbl), MPH OMHUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YeMbIX BEIWYHH, OOO3HAYCHHS W EAUHUIBI (UIUIECKUX
BEJIMYMH, HAXOAUThH (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUUHY C APYTUMHU BEIMUYMHAMU,
CTPOUTH TPAPUKH N3YUEHHBIX 3aBUCUMOCTEH (PM3HUECKUX BEIUYHH;

XapaKkTepu30BaTh CBOWMCTBA Tel, (PU3MYECKHE SBICHUS U TMPOIECCHI, HCIONb3Ysl 3aKOH COXpaHEHUS
SHEPIUu, 3aKOH BCEMUPHOTO TATOTEHHS, NMPUHIMII CYNEPIO3UIMHA CHJI, MPUHLIUI OTHOCHTEIHHOCTU
l"anunes, 3akonbl HpoTOHA, 3aKOH COXpaHEHUSI UMITYJIbCa, 3aKOHbI OTPAKEHUS U MPETOMIICHHS CBETa,
3aKOHBI COXPAHEHHUS 3apsI0BOTO M MAacCOBOIO YHCEN MpPU SIEPHBIX PEAKIHAX, MPU ITOM JaBaThb
CIIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aMUCBIBATH €0 MAaTeMAaTUYECKOE BhIPAKEHUE;

OOBSICHATH (PM3NYECKHE MPOIIECChl U CBOIMCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CUTyalUd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa: BhISIBIATH IPUUUHHO-CIICACTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3
JIOTHUYECKUX IIaroB ¢ OMOPOH Ha 2—3 U3yUeHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, PU3UUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEH;

pemars pacy€THblE 3a7aud (ONUPANOIIMECS Ha CUCTEMY M3 2—3 ypaBHEHHM), HCIOJIb3Ys 3aKOHBI U
dbopMyIibl, cBsi3bIBaIONIME (DM3MUYECKHE BEIUYMHBI: HAa OCHOBE aHAIW3a YCIIOBHUS 3a/laydl 3allMChIBATh
KpaTKOe YCJIOBHUE, BBIABIISATH HEJOCTAIOIINE MM W30BITOYHBIC TaHHBIC, BEIOUPATh 3aKOHBI U (POPMYJIBI,
HEO0OXOIUMBIE /1JIsl pEHICHHUS, IPOBOIUTH PACUETHI U OLICHUBATh PEATUCTUYHOCTD MOyUYEHHOTO 3HAYCHUS
(U3HYECKON BETMIMHBL;

pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIUA (PU3UUYECKHX METOJIOB, UCHOJIb3Ys
OIIMCaHME WCCIICAOBAHUS, BBIACIATH MPOBEPSEMOE MPENOI0KEHNE, OLIEHUBATh MPABIIIBHOCTh MOPSIKA
MIPOBEJICHUS CCIIEA0OBAHNUS, AeNIaTh BBIBO/IbI, MHTEPIIPETUPOBATH PE3YJIbTAThI HAOIIOICHUN U OIBITOB;
MIPOBOJIUTH OIIBITHI MO HAOIIOACHUIO (PM3MUECKUX SIBICHUH WM (U3NIECKUX CBOWCTB Tel (M3ydeHHE
BTOpOTro 3aKoHa HpI0TOHA, 3aKOHA COXPAHEHUS YHEPTUH, 3aBUCUMOCTD MIepr0/1a KOJIeOaHHii Py KUHHOTO
MasiTHUKA OT MACChI Tpy3a U KECTKOCTH MPYKUHBI M HE3aBUCUMOCTh OT aMILTUTY/Ibl MAJIBIX KOJICOaHUH,
MPSIMOJIMHEIHOE PACIpOCTpaHEHHUE CBETa, pasliokeHue Oeoro cBeTra B CHEKTP, M3YUYCHHE CBOMCTB
n300pakeHUs] B IUIOCKOM 3€pKaje M CBOWCTB HW300pakeHUs TpeaMeTa B coOuparomei auH3e,
HaOITI0/IeHUE CIIIOIIHBIX U JIMHEWYAThIX CIIEKTPOB U3IYUYEHHS): CAMOCTOSITENIbHO COOUPATh YCTAHOBKY U3
M30BITOYHOTO HAOOpa 00OpYyMOBaHMS, ONKMCHIBATH XOJ ONBITA M €r0 pPe3ysibTaThl, (HOPMYIHPOBATH
BBIBO/IBI;

MIPOBOJIUTH TIPU HEOOXOIMMOCTH CEPHIO MPSIMBIX H3MEPEHHIA, ONPEAEIIsis CpeHee 3HAaUeHUE U3MEPSIEMO
BenMYUHBI ((POKYyCHOE paccTosHuE COOMparoIIel JHMH3bI), 0OOCHOBBIBATH BBIOOP Croco0a M3MepeHUs
(n3MepuTenpLHOTO IPHOOPA);

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEJTMUMH C UCIIOIb30BAHUEM MPSAMBIX U3MEPEHU I
(3aBHCHMOCTD ITyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4albHON CKOPOCTH, MEPUOJIA
KoJIeOaHUH MaTeMaTHYeCKOro MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH yIJIa OTPaXXEHUs CBETa OT yIJa
MaJIeHUs] W yIiia TPeJOMIICHUS OT yrjia MaJeHUus): IUIAHUPOBATh HCCIEIOBAaHUE, CAaMOCTOSTEIHHO
coOupaTh yCTaHOBKY, (PMKCUPOBATh PE3yJIbTaThl OJYYEHHOM 3aBUCMMOCTH (PM3UUECKUX BEIMYMH B BUJIE
TaOIUI] ¥ TPaQUKOB, AETATh BEIBOIBI 0 PE3yJIbTaTaM MUCCIIETOBAHMS;

IIPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIUYMH (CpeIHssl CKOPOCTh M YCKOpPEHME Teja Mpu
PaBHOYCKOPEHHOM JIBWKEHUH, YCKOPEHUE CBOOOIHOTO TMaJeHUs, KECTKOCTh MPYKUHBI, KOOPPHUIIMEHT
TPEHUsI CKOJBKEHHUs, MeXaHuueckas paboTa W MOIIHOCTh, 4YacToTa M MEepuoj KoJjeOaHWit
MaTeMaTHYECKOTO U MPY>KMHHOTO MAasTHUKOB, ONITHYECKAs CHJIa COOMpPArOIEH JTHH3HI, PaTi0aKTUBHBIN
(GoH): TIaHUPOBaTh U3MEPEHUS, COOUPATh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIIOJIHATH MU3MEPEHMUS,
Clleysl TIPEUIOKEHHOW MHCTPYKITUH, BBIYHCIISITh 3HAUCHHE BEIMYMHBI M aHAJTM3UPOBATh TOTYYCHHBIC
Pe3ybTAThI ¢ YYETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUIA;

co0IIroAaTh MpaBuiia TEXHUKH 0€30MacHOCTH U padoTe ¢ 1a00opaTOPpHBIM 000PYI0BaHHUEM;

pa3nuyaTh OCHOBHBIE NMPHU3HAKU U3YyUEHHBIX (PU3MUECKUX MOJEJeH: MaTrepuanbHas TOYKa, abCOIIOTHO
TBEPJIOE TEJI0, TOUCYHBIN MCTOYHUK CBETA, JTy4, TOHKAs JIMH3a, TUTAHETapHAasi MOJICTh aToMa, HyKJIOHHAsI
MO/IeJIb aTOMHOTO $/1pa;

XapaKTepU30BaTh MPUHIIHITEI ICHCTBUS U3YUIEHHBIX IPUOOPOB U TEXHUYECKHX YCTPOUCTB C OTIOPOI Ha UX
onucaHus (B TOM 4HCIe: CIHIOMETp, JaTYUKH MOJOXKEHUS, PACCTOSIHUS U YCKOPEHHsI, PaKeTa, 9X0JIOT,



OYKH, MEPHUCKOI, (poToanmnapaT, ONTUYECKHE CBETOBOJbI, CIEKTPOCKOII, 103UMETpP, kKamepa BuiibcoHa),
UCTIOJIb3Ys 3HAHUS O CBOMCTBAaX (PM3UUECKUX SABICHUN U HEOOXOAUMbIe (hU3NYECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbI M CXEMAaTHUYHBIEC PUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOMCTB, H3MEPUTEIbHBIX
npuOOPOB M TEXHOJOTUYECKUX TPOLECCOB MPH PEUICHUH y4eOHO-TIPAKTUYECKUX 337134, ONTHYECKHE
CXEMBbI JJIs IOCTPOEHUS N300paKEHUH B INIOCKOM 3€pKajie U COOMpArOLIel JIMH3E;

NPUBOANUTH TPUMEpPHl (HAXOIUTh HH(GOPMAIMIO O TpUMepax) MPAKTHYECKOTO HCIOIb30BAHUS
¢Gu3n4ecKux 3HaAHUKW B IOBCEJHEBHOM >KM3HM Uil oOecreueHHsi 0e30IacHOCTH IpU OOpaIleHUuH C
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHMS 3JI0pPOBbsI M COONIONEHHUS HOPM
HKOJIOTMYECKOTO TIOBEIEHUS B OKPY>KAIOILEN CPELE;

OCYIIECTBIISAITh TOUCK HWHpopManuu (U3NYECKOTO coaepkaHusi B HTepHeTe, CaMOCTOSTEIHHO
dbopMynaMpys. TNOMCKOBBIM 3ampoc, HAXOAUTh IyTH ONPEAETECHUs JIOCTOBEPHOCTU IOJTY4YEHHOH
nH(pOpMAaIUY Ha OCHOBE UMEIOIIMXCS 3HAHUHN M JIOTIOJTHUTEIBHBIX HICTOYHUKOB,;

UCIOJIb30BaTh NP BBINOJHEHUM Y4YEOHBIX 3aJaHU HAay4YHO-TONYJSIPHYIO JIUTEPATypy (U3UYECKOro
coJiepaKaHus, CIIPaBOYHbIE MaTEPHUAJIbI, pECYpPChI ceTH IHTepHET, BageTh NpUEMaMy KOHCIIEKTUPOBAHMS
TEKCTa, peoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE MH(OpPMAIMU U3 HECKOIBKHX
UCTOYHHUKOB (DU3UYECKOTO COAEp)KaHUs, IMyOJMYHO MPEACTABIATh pe3yJbTaThl NPOECKTHOH WU
HCCIIEA0BATENIbCKON JIEATEIbHOCTH, IIPU 3TOM TI'PAMOTHO MCIOJIb30BaTh WM3YyYECHHBIA IOHATUIHBINA
ammapar M3y4aeMmoro pasjena (U3MKH U CONPOBOXKIATh BBICTYIJICHHE Ipe3eHTaluuel ¢ ydérom
0COOEHHOCTEN ay IMTOPUU CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne || HaumenoBaHue pa3enos KonuuecTBo uacoB DnexTpoHHBIE (ITUPPOBLIC)
/T Y TEM TIPOTPAMMBI Beero|Kontpomsasie|[Ipaktiyeckue o0Opa3oBaTeNbHbIE PECYPChI

paboThI paboThI

Pa3nes 1. dusuka u e€ posib B NO3HAHUHM OKPY/KAIOLIEro MHpPa ‘

1.1||®uzuka - Hayka o 2 [[bubmunoTeka [IOK
pUpPOJIE https://m.edsoo.ru/7f416194]]



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

Ne || HammenoBanue pa3enos KonnuecTBo acos ‘ DnekTpoHHbIC (IU(PPOBLIE)
n/m Y TEM IPOrpaMMBbl Beero|[Koutposbhbie|[Ipaktnueckue o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
1.2 ||®u3nueckre BEIMUNHBI 2 1 [[bubmuoTeka IIOK
https://m.edsoo.ru/7f416194]]

1.3|[EcTecTBeHHOHAYYHBII 2 1 [[bubmunoTeka IIOK

METO/I [TO3HAHUS https://m.edsoo.ru/7f416194]]
|I[06aBI/ITL CTPOKY
|I/ITOro o pazaeiy “ 6 “

|Pa3uen 2. llepBoHaYajibHbIE CBEJIEHUS 0 CTPOEHNH BelleCcTBa

2.1||Ctpoenue BemecTBa 1 [[bubmuoTeka IIOK
https://m.edsoo.ru/7f416194]]
2.2 ||[IBmxeHue 1 2 1 [[bubmuoTexa [JOK
B3aUMO/ICHCTBHE YaCTHII https://m.edsoo.ru/7f416194]]
BEIIIECTBA
2.3||ArperaTHbie COCTOSHUS 2 [[bubmuoTeka [IOK
BEILIECTBA https://m.edso0.ru/7f416194]]
|I[06aBI/ITL CTPOKY
|I/IT0ro 0 paszeny H 5 H
|Pa3ue.11 3. JIBM:KeHHe U B3aMMOJdelCTBHE TeJl
3.1||Mexanudeckoe IBIKCHHUE || 3 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f416194]]
3.2||Muepmus, macca, 4 1 [[bubmuoTeka [IOK
IUIOTHOCTD https://m.edsoo.ru/7f416194]]
3.3||Cuna. Bunsr cun 14 1 2 [[bubnuoTexa [JOK
https://m.edsoo.ru/7f416194]]
|I[06aBI/ITL CTPOKY
|I/IT0ro 10 pasaey H 21 H
|Pa3)1e.11 4. JlaByieHue TBEPABIX TeJl, }KMIKOCTell U ra3oB
4.1|{aBnenue. [lepenaua 3 [[bubmunoTexa [JOK
JIaBIICHUS https://m.edso0.ru/7f416194]]
TBEPABIMU TENaMHU,
YKUJTKOCTSIMH U Ta3aMHu
4.2 | daBneHue KUIKOCTH 5 [[BuGmmoTteka LIOK
https://m.edsoo.ru/7f416194]]
4.3||AtMochepHOE aBieHne 6 [[bubmanoreka LIOK
https://m.edsoo.ru/7f416194]]
4.4 | devicTBHE KUIKOCTH U 7 1 3 [[bubmuoTexa [JOK
ra3a Ha MorpyKEHHOE B https://m.edso0.ru/7f416194]]
HUX TEJIO
|I[06aBI/ITL CTPOKY
|I/IToro 110 pa3jeny H 21 H

|Pa3;[eJ1 5. PaGoTa ¥ MOIIHOCTB. JHEpPrus



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

Ne || HammenoBanue pa3enos ‘ KonnuecTBo acos ‘ DnekTpoHHbIC (IU(PPOBLIE)
n/m Y TEM IPOrpaMMBbl Beero|[Koutposbhbie|[Ipaktnueckue o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
5.1||PaboTta 1 MoOIIHOCTH 3 1 [[bubmuoTeka IIOK
https://m.edsoo.ru/7f416194]]
5.2 |[TpocThie MEXaHU3MBI 5 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f416194]]
5.3||Mexanudeckas SHEpPTHsI 4 1 1 [[bubauoTexa [JOK
https://m.edsoo.ru/7f416194]]
|I[06aBI/ITL CTPOKY ‘
|I/IT0ro 110 pasaeiy H 12 H ‘
|I[06aBI/ITL MOJyJIb ‘
|I[06aBI/ITL pasnen ‘
|Pe3epBHoe BpeMsi H 3 H H H ‘
OBLIEE KOJIMYECTBO 68 3 12
YACOB I10 ITPOT'PAMME
8 KVIACC
Ne || HaummenoBaHue pa3zieioB u KonnuecTBo yacos OnexTpoHHbIe (1I(POBHIC)
n/ TEM IPOTrpaMMBbl Beer || Kontpornbhbt || TIpaktiuecky o0Opa3oBaTeNbHbIE PECYPCHI
1 0 e paboThI e paboThl
|Pa3ue.11 1. TenJioBbI€E ABJICHUSA
1.1||Ctpoenue u cBoOMCTBa 7 [[bubmuoTexa [IOK
BEIIIECTBA https://m.edsoo.ru/7f4181ce]
]
1.2 || TermoBbIe MPOIECCHI 21 1 5 [[bubnuoTexa [IOK
https://m.edsoo.ru/7f4181ce]
]
|I[06aBI/ITL CTPOKY
|I/IT0ro 10 pa3aey H 28 H
|Pa3)1e.11 2. DJIeKTPHYECKHE H MATHUTHBIE SIBJICHUSI
2.1|[9mekTpudecKue 3apsiibl. 7 1 [[Pubmmoreka [IOK
3apshKeHHBIE Tela U UX https://m.edsoo.ru/7f4181ce]
B3auMo/ieiicTBHE ]
2.2|[TocTOSIHHBIN 2NEKTPUUECKUN 20 1 7 [[bubmuoreka [JOK
TOK https://m.edsoo.ru/7f4181ce]
]
2.3||MarHuTHbIE SIBICHUS 6 1 1.5 [[bubmuoTexa [IOK
https://m.edsoo.ru/7f4181ce]
]
2.4|OnexTpoMarHuTHas WHAYKIWM | 4 [[bubaroreka LIOK
ST https://m.edsoo.ru/7f4181ce]
]
|,2106aBI/ITI) CTPOKY
|I/IT0ro 10 pa3jeny H 37 H



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Ne|| HammenoBanue pa3ienoB u KonnyecTBo vacos ‘ DnekTpoHHbIC (IU(PPOBLIE)
n/ TEM IPOTrpaMMBbl Beer || Konrtponbhbt || TIpaktiuecku o0pa3oBaTenbHbIE PECYPChI
1 0 ¢ paboThI ¢ paboThI
|I[06aBI/ITL MOJyJIb ‘
|I[06aBI/ITL paszen ‘
|P636pBHOC BpeMs “ 3 H H H |
OBILIEE KOJIMYECTBO YACOB|| 68 3 145
10 [TPOTPAMME
9 KVIACC
Ne || HammeHoBaHUWE pa3ienioB U TEM ‘ KonmuectBo dacos ‘ DnekTpoHHbIe (TUPPOBLIC)
n/m MpOrpamMMmBbl Beero|| Kontponsnsie || Ilpaxtideckue o0pa3oBaTesbHbIE PECYPCHI
L] paboThI paboThl
Pa3zgen 1. Mexann4deckue siBJICHUSA |
1.1{|MexaHnu4eckoe ABMKCHUE U 10 1 [[bubmuoTeka [IOK
| ||cioco6s! ero omucaHus https://m.edsoo.ru/7f41a4a6]]
1.2||BzaumozeiicTBre TEI 20 1 3 [[bubauoreka [IOK
| https://m.edsoo.ru/7f41a4a6]]
1.3|[3akoHbI cOXpaHeHuUs 10 3 [[Bubauoreka [IOK
] https://m.edsoo.ru/7f41a4a6]]
|)Z[o6aBI/ITL CTPOKY ’
|I/IT0ro 0 pasaeny H 40 H |

|Pa3ue.11 2. Mexann4eckue KoJIe0aHus M BOJHBI

|

2.1|[Mexannyeckue KoeOanus 7 3 [[bubauoTexa IIOK
https://m.edsoo.ru/7f41a4a6]]
2.2||MexaHUYeCKHE BOJIHBI. 3BYK 8 1 3 [[budmuoreka [IOK
https://m.edsoo.ru/7f41a4a6]]
|)106aBHTL CTPOKY ’
|I/IT0ro 10 pasiaeny H 15 H ’

|Pa3neJ1 3. DJ1eKTPOMArHUTHOE MOJIe M 3JIeKTPOMAarHUTHbIC BOJIHBI

|

3.1||DnekTpoMarHuTHOE TMOJIE U 6 2 [[bubmuoTeka [IOK
AJICKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6]]
|)106aBHTL CTPOKY ’
|I/IT0ro 10 pasieny H 6 H ’
|Pa3z[eJ1 4. CeToBbie sIBJICHUSA ’
4.1|3aKkoHBI pacrpocTpaHeHHs 6 2 [[bubmmoreka IJOK
| |[cBeta https://m.edsoo.ru/7f41a4a6]]
4.2||JIH3BI 1 ONITHYECKUE 6 3 [[buoauoTexa [JOK
| ||mprGopsI https://m.edsoo.ru/7f41ada6]]
4.3|[Pa3noxxeHue 0eoro cBera B 3 2 [[bubmuoTeka [TOK
_||cmexTp https://m.edsoo.ru/7f41a4a6]]
|I[06aBI/ITL CTPOKY ’
|I/IToro 10 pa3aeny H 15 H ’

|Pa3;[eJ1 5. KBaHTOBBIC ABJICHUSA

|



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Ne || HammeHoBaHUWeE pa3zenioB U TEM KonuuectBo vacos ‘ DnexTpoHHbIe (TUPPOBHIC)
/11 nporpaMmbl Bcero KOHTpOHLHbIe HpaKTI/I"ICCKI/Ie O6pa30BaTeJ’IBHLIe PECYpPChI
L] paboThI paboThl
1|[McryckaHnue U MOTIIOIICHHE 4 1 [[bubmmoTeka IIOK
| ||cBera aTomoM https://m.edsoo.ru/7f41a4a6]]
.2||CTpoeHHe aTOMHOTO sIIpa 6 1 [[Bubmmoreka I[JOK
| https://m.edsoo.ru/7f41a4a6]]
5.3||SlnepHble peakiuu 7 1 1 [[bubmuoTeka IIOK
] https://m.edsoo.ru/7f41a4a6]]
|I[o6aBI/ITL CTPOKY ‘
|I/ITOro 0 pasjenny H 17 “ |
|Pa3uen 6. IloBTOPHUTEILHO-0000 A0 IUIT MOYJIb |
6.1\ [ToBropenune u 0600IICHHE 9 2 [[Bubmmoreka ITOK
coJepKaHus Kypca QU3UKH 3a https://m.edsoo.ru/7f41a4a6]]
7-9 xiacc
|£[06aBHTL CTPOKY |
|I/IT0ro 10 pasjeny H 9 H ‘
|I[06aBHTL MOJZyJIb |
|£[06aBHTL paszen |
OBUIEE KOJIMYECTBO 102 3 27

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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