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MMOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIero oOpa3oBaHMs
COCTaBJICHa Ha OCHOBE MOJOKEHHM M TpeOOBaHUU K pe3yjibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MpOrpamMMbl, MPEICTAaBICHHBIX B
dI'OC 00O, a Takxke ¢ yuéToM (peepabHON padoyeill MporpaMmMbl BOCIIUTAHUS U
Konnenuu npenonaBanust yue6Horo npenmera «Dusnkay.

Copepxkanue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmMupoBaHue
CCTCCTBEHHOHAYYHON TIpaMOTHOCTH OOYYarONIUXCS W OpPTaHU3AINI0 HW3YUYCHUS
GbU3NKKN Ha NEATEILHOCTHOW OCHOBE. B mporpamme mo (u3MKe yYHTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpemmera B peanusanuu TtpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4eHHs], a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs.

[Iporpamma 1o gu3uke ycTaHaBIMBAET paclpeneiecHue y9ieOHOro MaTeprana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaraeT NpUMEpPHYIO MOCIe0BATEILHOCTD
W3Y4YEHUS T€M, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yYaroIIuXcsl.

[Iporpamma mo ¢usmke paspaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECCKOM
MTOMOIIY YYUTEITIO B CO3/IaHNU pabodeii mporpaMMbl IO YIEOHOMY TIPEIMETY .

du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U
SABJICHUN, W3y4yaeMbIX XUMHEH, Ouosiorued, acrpoHomMuend u GUUIECKOU
reorpadueii, BHOCHUT BKJIAaJ B €CTECTBEHHOHAYYHYI0 KapTUHY  MHpa,
MPEIOCTaBIsAET HamOoJiee SCHbIE OO0pa3Ibl MPUMEHEHHsS HAYYHOTO METOja
MO3HAHUSA, TO €CTh CII0C00Aa MOTYUYEHUS JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna w3 raaBHBIX 3a7ad (PU3MUECKOTO OO0pa3oBaHHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTH M
WHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne @Quiznku Ha 0a30BOM ypOBHE MPEIINOJaracT OBJIAJICHHUE
CIIETyIONUMU KOMIETEHTHOCTSIMH, XapaKTePU3YIOMIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIEHWBATH W MIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNS,

e HHTEPIPETHPOBATH  JAHHBIE W  WCIOJb30BaTh  HAyYHBIC
JI0KA3aTeILCTBA JIs TIOJYYCHUS BHIBOJIOB.

lenmn wusyueHuss (PU3NKK HAa YpPOBHE OCHOBHOI'O O0OIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBaTelbHBIX oOpraHusanmsx Poccuiickorr @Dexepanuu, peaTn3yrOIIHX
OCHOBHBIE  00I1I€00pa30BaTENbHbBIE MPOrPAMMBI, YTBEPXKIEHHOM pEHICHUEM



Konnerun Munucrepcrsa npoceienust Poccuiickoit denepanuu (mpoTokoa ot 3
nexadps 2019 r. Ne [TK4BH).
Heaun ndyyenus pusnku:

NPHOOPETCHHE HWHTEpeca W CTPEMIICHHS OOYYalolmUXCs K HaydHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSIM;
dhopMUpOBAaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3ysbTaTa H3y4YCHUS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHHUE TIPEACTABICHUN O PO (DU3UKH IS PAa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE  TMPEJCTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
npoecCHOHATBLHOMN ACATCIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JabHEUIIIEeMy 00YYCHHUIO B 3TOM HAIPaBIICHUH.

JlocTHKeHHME 3TUX IIeJIeld MpOorpaMMbl MO0 (U3MKE Ha YPOBHE OCHOBHOTO
o0riero oOpazoBaHusi 00ECTICYNBACTCS PEIICHUEM CIIEAYIONINX 3a4aY:

npuoOpeTeHre 3HAaHWM O JAHCKPETHOM CTPOEHUW  BEIlIecTBa, O
MEXaHHYECKUX, TEIJIOBBIX, 3JEKTPUUYECKHUX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSIX;

MpUOOpPETEHUE YMEHUN OMUCHIBATH U OOBICHATH (DU3NUYECKHUE SIBJICHUSI C
WCIIOJIb30BaHUEM MOJTYYEHHBIX 3HAHUI;

OCBOEHHE METOJOB PpEIICHUS NPOCTEHIIMX pacy€THhIX 3ajady ¢
UCII0JIb30BAaHUEM bu3nUecKux MoJIeTieH, TBOPUYECKUX u
MPAaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUU HAOIIOAATh NPUPOJHBIC SIBICHUSI U BBINOJIHATH OIBITHI,
nabopaTopHble pabOTBI M IKCHEPUMEHTAIBbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB palbOThl ¢ MHGOpPMALIUEH (PU3HMYECKOTO COJEpKaHUS,
BKJIIOYas UH(POPMAIUIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKHU, aHATU3 U
KPUTHYECKOE OIICHUBaHUE WH(pOpMaIny;

3HAKOMCTBO €O cpepamu TpoPecCHOHATTEHON NEeATeTbHOCTH, CBSI3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUAX (PU3UUECKON HAyKH.

Ha uzydenne ¢usuku (60a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIETrO

oOpazoBanus orBoautcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B Hellelo0), B 8
KJ1acce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 102 gaca (3 yaca B HEZEIO).

[Ipennaraemslii B mporpaMMe no (pu3MKe MepedeHb JabopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHATENbHBIA XapaKTep, YUUTEIb JIEJIaeT BEIOOP MPOBEACHUS



7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBHUIYAIbHBIX OCOOEHHOCTEU
OoOy4Jarommxcs, CIHUCKa HKCIEPUMEHTAIbHBIX 3a/laHH, MPEUIaraéMbIX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOT'0 dK3aMeHa 1o (U3HKE.



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Pazgen 1. ®usuka u e€ poJib B IO3HAHUHU OKPY:KAKILEr0 MUPa.

®usuka — Hayka O npupoie. SBineHus npupoapl. Ouznyueckue SBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3MmepeHue @uanueckux BelWyuH. PuUznyeckue
npubopsl. [TorpemHocts u3mepenuil. MexxayHapoaHasi CUCTEMa €IMHMII.

Kak ¢wm3uka u JApyrue ecTeCTBEHHbIE HAyKW H3Y4YalOT TPHUPOY.
EcTecTBeHHOHAYUHBIN METOJl TO3HAHUA: HAOJIOJEHWE, TIOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHE TMIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOroaemoro sipfieHus. Onucanne GU3NIECKUX SBJICHUHN C TTOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. Dusuyeckue MpUOOPHI U MPOLETypa MPAMBIX U3MEPEHHU aHAJIOTOBBIM U
1 ppoBBIM MPUOOPOM.
Jlabopamopnsie pabomel u onvimeol.
1. OmnpeneneHue EHbI IeTIEHUS IKaJIbl U3MEPUTEIBHOr0 Mpubdopa.
2. M3mepeHue pacCTOSAHUMU.
3. H3zmepenue o0bEéMa XKUAKOCTH U TBEPJOTO Tea.
4. OmnpeneneHue pa3MepoB MaJlbIX TEN.
5. M3Mepenue Ttemmeparypbl MPU MNOMOIIM >KHAKOCTHOTO TEPMOMETpa H
JIaTYNKA TEMIIEPATYPBI.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THUIIOTE3bI: JATBHOCTH MOJIETA
apuka, MyImeHHOro TOpU30HTAIbLHO, TeM OOJIbllle, 4YeM OOJIbIlI€ BHICOTA
MyCKa.

Pa3znen 2. IlepBoHavasibHble CBEeeHUSI 0 CTPOCHUH BellleCTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmwxenne yactul BemectBa. CBSA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
Temneparypoil. bpoyHoBckoe nBmwxeHue, auddysus. BzaumoneiicTBue wyactuil
BEIIECTBA: MIPUTSHKEHUE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTAIITMYECKUX) Tell. B3auMOCBs3b MeXAy CBOWCTBAMHM BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSIX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHreM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

JHemoncmpayuu.

1. HaOmrogeHue OpOyHOBCKOTO JIBH>KEHHS.



2. HaGmonenue nuddyzuu.
3. HabGmomenume ~ siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OneHka JuaMeTpa aroMa METOJOM psloB (C  HCIOJIb30BaHUEM

doTorpaduii).
2. OnbITHI 1O HAOIIOICHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.
3. OnpIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSAKEHUS.
Pa3nen 3. /IBu:keHHe U B3aUMo/elicTBHE TeJl.
MexaHnnueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHIKCHHE.
Ckopoctb. CpeliHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBHKEHHUHU. Pacyér mytu u
BPEMEHHU JIBUKCHUSI.
SIBneHue wWHepIMU. 3aKOH WHEpUMH. B3aumojaeiicTBue Tel Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
o0BEMa BeIECTBA.
Cuita KaKk XapakTepucTuka B3aumozeicTBus Tenl. Cuila ynpyroctd M 3aKOH
['yka. M3Mepenune cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJia
TsoxkecTd. Culla TSHKeCTH Ha Ipyrux mianerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOW IpsiMoM. PaBHonelcTBytomas cuii. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPeHUE MOKosA. TpeHue B MPUPOJIE U TEXHUKE.
Hemoncmpauyuu.
1. HalGmroneHne MexaHMuecKoro JBHKECHUS TeTa.
2. HM3mepeHune CKOpOCTH NPSIMOJIMHENHOTO IBHKECHUSI.
3. HaOmronenue siBneHus nHEpUUU.
4. HaOmroneHrne M3MEHEHUs! CKOPOCTHU MPU B3aUMOJIEHCTBUH TEJI.
5. CpaBHEHHE Macc M0 B3aUMOJICUCTBUIO TEL.
6. CnoxxeHue cuJjl, HapaBJIEHHBIX 110 OJJHON MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHue CKOPOCTU PABHOMEPHOTO JBUKEHUS (IIapuKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO0 aBTOMOOMIISI M TaK J1ajiee).

2. OmpeneneHue CpeaHEel CKOPOCTH CKOJBKEHHUS Opycka WM IIapuKa IO
HaKJIOHHOM ITIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TeENA.

4. OmbITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh pACTSKEHUS (Iedopmaiun)
MPY>KUHBI OT MPUI0KEHHOM CHUIIBL.

5. OnbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHS CKOJIbBXKEHUSI OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBUIEHUS! U YBETUYECHUS J1aBiieHud. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT o0BEma, TemmepaTyphl. llepemaua maBineHus
TBEPIIBIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbBl. 3aBUCUMOCTh JAaBJIEHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTuueckuit
napagokc. Coobmiaromuecs cocyibl. [ napaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
BO3AyHON oOonouku 3emuu. Omnbit Toppuuennu. M3mepenue atrmocdepHOro
JaBJIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BBICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 1151 U3MepeHust aTMOCHEPHOTO TaBJICHHUS.

[elicTBue KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBaHue.

Hemoncmpauyuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TeMIepaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTHIO U Ta30M.

Coobmaromuecst CoCy/ibl.

['mppaBnuuecknii mpecc.

[IposiBnenue nericTBust aTMOC(PEPHOTO JaBICHUSI.

3aBUCUMOCTh BBITAJKUBAIONIEH CHUIIBI OT 00BEMa MOTPYKEHHOW YacTu
TeJa U MJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.

8. YcIIOBHE IUIABaHUS TEN: IUIABAHUE WJIM MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa OrpyKEHHOM B
JKUJIKOCTh YaCTH Tea.

2. OnpeneneHue  BBITAJIKMBAIOIIEWM  CWIIBL, JEHUCTBYIOLIEM Ha  TEJoO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIBI, ICHCTBYIOIIEH HA TEJIO
B JKMJIKOCTH, OT MaccChl Tela.

4. OmbITBI, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOIIEH Ha TeJNO B JKUJIKOCTH, OT O0BEMa TMOrpYKEHHOU B
JKUJIKOCTh YaCTH TE€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHcTtpyupoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
onpenesieHne e€ rpy30noabEMHOCTH.

Pa3znen 5. PaGora u MoliHOCTh. JHepPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocThie MexaHW3MBI: pbluar, OJOK, HAKIOHHAas IUIOCKOCTh. [IpaBmiio

paBHOBecusi pbluara. [IlpumeHeHue mpaBuiia paBHOBECHUs phluara K OJIOKY.
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«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass odHeprusa. KuHertnyeckas W IOTEHUHMAJIBHAs DHEPIUs.
[IpeBpalieHre OJHOTO BH/1a MEXaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUHU B MEXAHHKE.

Hemoncmpauyuu.

1. IIprmepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomel u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBM)KEHUU Tela

110 TOPU30HTAIIBHON TIOBEPXHOCTH.
2. HccnenoBaHue yclOBUN paBHOBECUS pblyara.
3. Hsmepenue KIIJ] HaKIOHHOM IIOCKOCTH.

4. V3ydyeHune 3aKOHa COXPAaHECHUS MEXAHUYECKON SHEPTUH.
8 KIIACC

Pa3znes 6. TenuioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOPUM CTPOCHHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYJ. OMbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOTO, KHIKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra30B, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IMOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOpUH.
CmaurBaHHE U KalWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsizb TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHHUS
yacTull. BuyTpenHsisi sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEW HHEPruu:
Teronepeaada u COBEpLICHNE paboTHI. Bunsl TEILIONEpENAYHN:
TEILIONIPOBOJIHOCTb, KOHBEKIMS, U3JIyYECHHUE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BeliecTBa. TeriooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TeruloBoro OanaHca. IlmaBineHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT arMoc(epHOro
JABJICHMUS.

BrnaxHocTs BO3IyXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[TpuHiuner padotel TemnoBbix asurareneil KIIJ temmoBoro nBurartens.
TerioBble IBUTaTENIN U 3alIUTa OKPYKAIOIIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. HaOmronenune OpOyHOBCKOTO JIBH>KEHHSI.
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HaGmonenune nuddysuu.

HaOnroienue siBneHni cMauMBaHUs U KalWUISAPHBIX SIBICHUM.
HabmroieHre TemioBoro pacumpeHus Tel.

N3meHeHne naBieHUs ra3a MpU W3MEHEHUH 00bEMa W HAarpeBaHUU WJIU
OXJIAXKJICHHU.

[IpaBuna n3MepeHus: TeMIeparypsl.

Buel Teronepenaym.

OxJta)kieHue IpHu COBEPIIEHUH padOTBHI.

HarpeBanwne npu coBepireHUH pabOThl BHEITHUMU CHJIAMHU.

. CpaBHEHHE TEINTIOEMKOCTEH Pa3IMYHBIX BEIIECCTB.

. HaGmronenue kuneuus.

. HaGmrogenmne moctossHCTBA TeMITepaTyphl TPH TIIaBJICHUH.
13.

Mopaenu TEenJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBITHI 1O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OneITel MO HAOTIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH WU
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE IIMPUIIA.

OnbITEI, AEMOHCTPUPYIOUIME 3aBUCUMOCTbH JAaBJICHUS BO3[yXa OT €ro
0o0bEMa 1 HArpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmionenne wu3MeHeHUsT BHYTPEHHEH OJHEpPruM Tella B pPe3yJsbTare
Teronepeaayr U paboThl BHEITHUX CHJI.

HccnenoBanne sBJICHHS TEIIOOOMEHAa TPH CMEIIMBAHUHM XOJIOJHOW W
ropstiei BOJIBL.

Onpenenenue  KOJMMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJAOW  IIpHU
TEII000MEHE C HArPEeThIM METATUIMUECKUM HIHJIUHIPOM.

Onpenenenune yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOM BIAKHOCTH BO3/IyXa.

Omnpenenenue yAenbHON TEMIOTHI IIJIABJICHHUS JIbJIA.

Pazges 7. JiekTpuyeckue ¥ MAarHUTHbIE SIBJICHHS.

OnekTtpu3auus Tel. J[Ba poaa 3ieKTpUUYECKUX 3apsaoB. B3ammoneilicTBue
3apsoKeHHBIX  Tesl. 3akoH Kynmona (3aBUCHMMOCTH  CUJIBI  B3aUMOJEHUCTBUS
3apSKEHHBIX T€ OT BEJIUYUHBI 3apsAJI0B U PACCTOSHUAS MEKy TEJIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3iiekTpudeckoro nosis. IlpuHuun
CYNEPIIO3ULINH PJIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3aps.
Crpoenne aroma. IIpoBOgHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHEHMS
AIIEKTPUYECKOTO 3apsiia.

DONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
M cTOYHUKM TIOCTOSIHHOTO TOKa. JIeWCTBUS HSJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUYECKHUI TOK B )KHJIKOCTAX U Ta3ax.

Onektpuueckasgs uenb. Cuima  TOkKa.  DJIEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBiieHHE MPOBOJHMKA. Y IEJbHOE CONPOTUBJIEHUE BewlecTBa. 3akoH Oma
il ydactka uenu. [lociemoBarenbHOE M MAapaisIebHOE  COCAMHEHUE
MIPOBOJAHUKOB.

Pabora ® MOIIHOCTH 3JIeKTpUuecKoro Toka. 3akoH Jlxoyns—JleHua.
DJeKTpUYECKUE LIETH U MOTPEOUTENH IEKTPUUECKOil sHepruu B ObITy. KopoTkoe
3aMbIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoAeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnuTtHoe nosie. MarHuTHOe 1nosie 3eMJId M €r0 3HAYCHUE NI KU3HU Ha 3eMJIe.
OmeiTr  Opcrena. MarHuTHoe T1OJe  JJIEKTpUYECKOro Toka. IIlpumenenume
AJIEKTPOMArHUTOB B TEXHUKE. [[eiCTBME MarHUTHOIO MOJI HA POBOJHUK C TOKOM.
DNEeKTpoJBUraTelib MOCTOSHHOTO TOKa. Vcnoib30BaHWE >IEKTpOABUraTeneid B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apajnes. SABneHue sekTpoMaruuTHON uHaykuuu. [IpaBuiio Jlenua.
DIIEKTPOreHepaTop. Crnoco0bl MOy YECHHS ANEKTPUYECKOU SHEPIUHu.
DNEeKTPOCTAHIIMH Ha BO30OHOBJISIEMBIX HCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DNeKTpU3aLus TeNl.
JIBa poaa 3JIEKTPUYECKUX 3apsII0B U B3AMMOJACHUCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M JENUCTBUE JIIEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYyKLIHS.
3aKOH COXPAaHEHMS JIEKTPUUYECKHUX 3aPsI0B.
[IpoOBOAHUKH U TUDIIEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHHUKH TOCTOSIHHOTO TOKA.
JlericTBUSA DIEKTPUYECKOrO TOKA.

. DIIEKTPUYECKHI TOK B dKUJKOCTH.

. I'a30BbIi1 pa3ps.

. I3MepeHne Cuitbl TOKa aMIIEPMETPOM.
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. U3Mepenne 37IeKTpuIeCcKOro HanpsHKeHUs. BOJIbTMETPOM.

. PeocTtar 1 MmarazuH cOonpoTUBIICHUH.

. B3anmoieiicTBruE MOCTOSIHHBIX MAarHUTOB.

. MoaenupoBaHue HEBO3MOKHOCTH Pa3eiIeHUs IMOJOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MArHUTOB.

OmneiT Dpcrena.

MarauTHoe 1oJie Toka. DJIEKTPOMAarHur.

JleficTBHE MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

DIEeKTpOABUraTesb NOCTOSHHOIO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.

Omnerter ®apagnes.

3aBUCUMOCTh HAIlpaBJIEHUS MHIYKIMOHHOIO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHU.

DNeKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwvie padbomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIOACHHWIO DJEKTPU3ANNKM TeJI WHIYKIHEH W Tpu
COIPUKOCHOBEHUHU.

HccnenoBanure ACUCTBUSL DJIEKTPUUYECKOTO IOJISI HA TPOBOJHHUKU U
JDIIEKTPHUKH.

COopxka u npoBepka pabOThI JIEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.
W3mepenne u peryimpoBaHUe CUJIbl TOKA.

N3mepenne u peryaupoBaHue HAMPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 pPEe3UCTop, OT
CONPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS Ha pEe3UCTOpeE.

OnbITHI, JIEMOHCTPHUPYIOIIHE 3aBHCHUMOCTb ANEKTPUYECKOTrO
COINPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUJIOMAJAM TOMEPEIHOTO
CCUCHHMS M MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSOHKEHUH MpU TOCIETO0BATEIHLHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBmia [Uisi CHJIBI TOKAa MPH NapajuieIbHOM COEAMHEHUU
PE3UCTOPOB.

Omnpenenenne paboThI JIEKTPUUECKOr0 TOKA, UYILIEr0 Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIICTSEMOW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIOYKy, OT
HaIIpSKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBaTerns.

HccnenoBanre MAarHUTHOTO B3aMMOJIEUCTBHS MTOCTOSIHHBIX MarHUTOB.
M3yyeHne MarHWUTHOTO TIOJISI  ITOCTOSIHHBIX ~ MAarHMTOB TIPH  HX
OOBEAMHEHUY U PA3/ICIICHUN.

HccnenoBanue qeiCTBUS 3JEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEJIKY .



17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUS
KATyIIKd C TOKOM M MAarHMTa OT CHJIbl TOKA W HAIpPaBJICHUS TOKa B
KaTyIlKe.

18. MI3yueHue 1elcTBUS MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl AIEKTPOBUTATENS.

20. U3mepenne KIIJ[ anekTpoaBUrarelbHOW yCTaHOBKH.

21. OnBITBI IO MCCICAOBAHUIO SIBJIEHUS JJIEKTPOMArHUTHOM WHAYKLWHU:
WCCIICJOBAHUE W3MEHECHHM 3HAYEHUS W HAIIPaBICHWS WHIYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanuyeckoe JBWXKEeHME. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOTIO JBWKEHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrxkeHue. HepaBHoMepHOE NpsiMONMHENHOE IBHKEHUE. CpenHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoinHelHoe aBikeHue. CBoOonHOe
najgenue. OnbiThl ["anues.

PaBHOMepHOE ABMMXEHUE MO OKpYyKHOCTH. Ilepmon u yacrora oOpaunieHus.
JIuHeiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepBeiit 3ak0oH HproToHa. Bropon 3axkoH Herorona. Tperuii 3akon HeroToHa.
[IpuHUIMD CynepnO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHUs: cuiia TPEHUS CKOJIbKEHUS, CUJia
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najenus. J[Buxenue mmaner Bokpyr Comuua. IlepBas kocmuueckass CKOPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue marepuanbHON TOYkH. AOCONIIOTHO TBEpAOE Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3aAKPETIIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynbee Tena. M3menenne mMmyinbca. Mmysibe criibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu u pabotsl. [loTeHlnanbHas 3Heprusl Teia, MOJHATOTO Hajl
MTOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus cxaTon npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW JSHEPIHMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPTHH.

Hemoncmpayuu.

1. HalGmrogeHne MeXaHUYECKOTO JABUKEHUS Tela OTHOCUTENIBbHO Pa3HBIX Tell

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

CpaBHeHHE TyTe W TPAEKTOPUI JBUXKEHHS OJIHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

M3mepeHne CKOPOCTH M YCKOPEHUS IPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne Npru3HaKoB PaBHOYCKOPEHHOTO JIBUKEHUS.

HaGmntonenue nBM>KeHUS Tella MO0 OKPYKHOCTH.

HabGnronenne MexaHn4eCcKUX SIBIICHU, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JBWKECHUU
OTHOCHUTEIHHO KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOpPEHHS Tejla OT MAcChl TE€Jla W JEHCTBYIOLIEH HAa HEro
CHUJIBL.

HaGntonenue paBeHcTBa CHII IIPU B3aUMOJIEUCTBUH TETI.

M3meHeHue Beca Tesna Ipyu yCKOPEHHOM JBHKECHUH.

IIepenaua umirysibca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICHUCTBUU TEll.

CoxpaHeHue UMITyJIbca PU HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHHEe UMITYJIbCa IPH a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUU.
Habmoienue peakTHBHOTO IBHKEHUS.

CoxpaHeHHne MEXaHUYECKON IHEPTUU TTPU CBOOOHOM IaJICHUU.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU NIPU JBUKEHUU Tela Mo AEHCTBUEM
MPY>KUHBI.

Jlabopamopnwvie padbomel u onvimol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JAJbHEWUIIEro PaBHOMEPHOIO
JBIKEHUS IIAPUKA WM TEJIEKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JBUKEHUS
LIapyKa 10 HAKJIOHHOM IJIOCKOCTH.

OnpeneneHue yCKOpPEHHsl Tela MpPU PABHOYCKOPEHHOM JIBHJKEHHUH I10
HaKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM
JIBIKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM NpPHU PaBHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYaJIbHOM CKOPOCTH IYyTH OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHUE TPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBaHnne 3aBUCUMOCTH CHJIBI TPEHHMSI CKOJBXKEHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kodpduiireHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBH)KEHUU Teja
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. Onpenenenue pabOTHl CHJIBI YINPYrOoCTH TIpU TMOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U MTOJABUXKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS YIHEPTHH.

Pazgen 9. Mexanuveckue Kojie0aHMs M BOJHBI.

KonebarensHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: TEpUOI,
4acToTa, aMIUINTy1a. MaTeMaTHYeCKUi U NPYKUHHBIM MasTHUKH. [IpeBpamenne
SHEPTUH MPU KOJIEOATEIHHOM JIBUKEHUM.

3aryxaomue — konebanus.  BeiHyx)zaennole — kojeOanus.  Pe3onanc.
Mexanudyeckue BoJiHBI. (CBoWcTBa MeXaHMYeCKUX BOJH. IIpomonbHble U
nonepeyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ PaciupOCTPAHEHUSI.
MexaHunyeckue BOJIHbI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3ByKa U BbicOTa ToHA. OTpaxkeHue 3Byka. MH(ppa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue koseO0aHWi Ted IO JEWCTBUEM CHIIBI TIHKECTA U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGmronenune BRIHYKIEHHBIX KOJIEOaHU U pE30HAHCA.
PacnpoctpaneHnrie npo10JibHBIX U MONEPEYHbIX BOJIH (Ha MOJIETN).
HaGmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUI PE30HAHC.
Jlabopamopnwie pabomel u onvimol.
1. OmpeneneHrve dYacTOThl W TEpHoJa KoJeOaHW MaTeMaTUYeCKOro
MasiTHUKA.

2. Ompenenenuie 4acTOThI M IEPUOJIA KOJIEOAHUM MPYKMHHOTO MasiTHUKA.

3. HccnepoBanue 3aBUCHUMOCTH MEPHOJIa KOJEOAHUN MOJBEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnemoBaHue 3aBUCUMOCTH MEpUOIa KOJeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJeOaHUN Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACChl Ipy3a.

6. OnbITBL, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  NEpUOJa  KoJeOaHUii
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO MaJeHUSI.

Pazgen 10. D1eKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHUTHOE  TMOJIE.  ODJIEKTpOMAarHuTHble  BOJHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. I[llkana »neKTpoOMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

I



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BOIHOBBIE CBOMCTBa
CBETA.

Hemoncmpayuu.

1. CBoHCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO

TenedoHa.

Pa3nea 11. CBeToBbI€C ABJI€HHUS.

JlyueBass  moxmens  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHeirHoe
pacnpoctpanenue cBera. 3atMeHus Connua u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKano. 3aKOH OTpaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHUus cBera. [lonHoe BHYTpeHHee
OTpaxkeHHe cBeTa. VIcnonb30BaHME TOJHOIO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm nydert B smH3e. Ontuueckas cucrema ¢doToamnmnapara,
MUKPOCKONIa M TeJeckoma. ['J1a3 Kak onTuyeckass cucTeMa. bIM30pyKoCcTh U
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel Hptotona. CroxeHue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus cBera.

Hemoncmpauuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue cBera.

Onrtuvecku CBETOBO/I.

Xox mydeit B coOuparorieit JInH3e.

XoJ JIy4yer B paCcCEeUBArOLIEH JIMH3E.

[Tonydenne n300pakeHUM ¢ TOMOIIBIO JINH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Moaensb riasa.

11. Paznoxkenue 6enoro cBera B CHEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.
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Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrja OTPa)K€HUs CBETOBOrO Jydya OT yria
naJICHuUs.

2. M3ydeHue xapakTEPHUCTHK U300paKEHUS MPEMETA B TUIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCMMOCTH yTiia MPEJIOMIICHHS] CBETOBOIO JIy4ya OT yrja
NajJIeHUs] Ha TPAHULIE «BO3IYX—CTEKIIO».



4. TlonmydeHue n300pakeHHI C MOMOIIBbIO COOMPAIOIEH JIMH3BI.
Omnpenenenre (GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMparomeit
JIMH3BI.

6. OINBITHI IO PA3JIOKEHUIO OEJI0r0 CBETa B CHEKTP.

7. OnbITH O BOCHPUATHIO LIBETa MPEAMETOB IPH UX HAONIOJACHHM 4Yepes
LIBETOBbIE (PUIIBTPBHI.

Pa3nen 12. KBanToBble sIBJI€HHUS.

OmnbiTel Pesepdopaa u mianerapnas mozens aroma. Mogens aroma bopa.
Hcnyckanue u noranonieHue ceera aroMoM. KBaHTel. JInHeWuaTsie CIEKTPHI.

PagnoaktuBHOoCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOIo
anpa. HyxioHnas wmoxens aromMHoro sapa. Msoronbsl. PaamoakTuBHbIE
npespaienus. [lepuoa nonypacnaga aTOMHBIX sIIEp.

AnepHble peakuuu. 3aKOHbI COXPAaHEHHs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBs3M aTOMHBIX snuep. CBsa3p Maccel M dHepruu. Peakumm cuHTe3a H
nenenus anep. Mecrounuku sneprun ConHua v 3BE3 L.

Snepnas sHepreruka. JleWCTBHS paguOaKTUBHBIX HW3JIyYEHHW Ha >KUBBIE
OpraHU3MBl.

Hemoncmpayuu.

1. CnexTpsl U3Iy4YEHHUs U MTOTJIOICHUS.

2. CnexTpsl pa3jIn4yHbIX I'a30B.

3. Cnekrtp Boaopoaa.

4. HaOmronenue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTunka MOHU3UPYIOMINX U3ITYyUCHUH.

6. Perucrpanus nznydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwvie padbomul u onvimol.

1. HaOmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3JTyUYEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIUM YaCTULBI IO TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOIO (poHa.

IHoBTOPUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHHO-0000AIONINKA MOAYJb MIPEAHA3HAYEH JI CUCTEMAaTHU3alluu
U 0000IIEHUs  MPEIMETHOTO  COAEpXKaHUS UM ONbITa  JEATEIbHOCTH,
npUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (DU3MKH, a TaKkKe I MOJITOTOBKU K
OCHOBHOMY TIOCYJapCTBEHHOMY »JK3aM€Hy N0 (usuke g o0yvarommxcs,
BBIOPABILIKX 3TOT y4E€OHBIN MpeaMeT.

[Ipy M3yyeHUn AAHHOTO MOJIYJISl PEaTUu3yIOTCS U CUCTEMATHU3UPYIOTCS BUJbI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUUBACTCS JOCTHUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  0o0yueHus, (dopMupyercs
€CTEeCTBEHHOHAY4YHasi TPAaMOTHOCTb: OCBOEHHE HAy4HBIX METOIOB HCCIEAOBAHMS



SBJIICHUA TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUAMH OOBACHATH (pU3mMyeckue
ABJICHUS, NPUMEHSs IIOJy4YEHHBbIE 3HAHWs, pemarb 3aJadd, B TOM YHCIIE
KA4ECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
[IpyHIMINATBHO AEATEIBHOCTHBIA XapakTep IaHHOI'O paszella pealnu3yercs
32 CYET TOro, 4YTO OOy4YalIIMecs BBINONHIIOT 3aJaHus, B KOTOPHIX UM
IIPEeAJIaracTcs:
Ha OCHOBE TIOJIYYEHHBIX 3HAHUN pacro3HaBaTh M HAYYHO OOBACHATH
(u3HYeCcKUe SIBICHUS B OKPYKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIIETOBaHMS (PU3UUECKUX SBJICHUH, B TOM
YUCIIE I IPOBEPKU TUIIOTE3 U ITOIYyUYEHUS] TCOPETUUECKUX BBIBOJIOB;
OOBSICHATh Hay4yHbIE OCHOBBI HauOoJee Ba)XXHbIX JIOCTHKEHHI COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3JIUNYHBIX UCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue ¢u3nKyd HA ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMPABICHO

Ha JIOCTM)KEHHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pe3yJbTaTOB.

B pesynbTaTe u3ydeHus: puU3NKM Ha ypOBHE OCHOBHOI'O 00IIero oopa3oBaHuUs

y obyyatomierocs OyayT cOpMUpOBaHbI CIIEAYIOUIME JTUYHOCTHBIE PE3yJIbTAaThl B
YacTHu:

1) mnaTpMoTHYECKOr0 BOCIMTAHUS:

- IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
buznuecKoil HayKu;

- IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro 1 JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY y4acCTHIO B 00CYXJI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYCCKUM MPUMEHEHUEM JTOCTHKCHUN
busuKy;

- OCO3HAaHHME BAXXHOCTU MOPAIBbHO-ITUYECKUX TPUHIUINOB B JIEATEIbHOCTH
YUY€HOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCHPUSTHE ICTETHUYECKUX KayecTB (PU3NYECKON Hayku: €€ TapMOHUYHOTO
OCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'O MO3HAHUMA:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUSI MHUPA, OCHOBBI PA3BUTHSI TEXHOJIOTUM, BAXKHEHUIEH COCTaBISIONICH
KYJbTYPHI;

- pa3BUTHE HAY4YHOU JIFOOO3HATENLHOCTH, MHTEpeca K HCCIeq0BATEIbCKON
TeSITENIbHOCTH;

5) dopvmupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOIHMOHAJILHOIO
0J1aronoJIy4ns:

- OCO3HaHWE IIEHHOCTH Oe€30MacHOro oOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TMPaBWJI 0OE€30MaCHOTO TOBEICHUS Ha
TPaHCIOPTE, Ha JOporax, C JJEKTPUUECKUM M TEIUIOBHIM O0OpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(opMHpPOBAHHOCTh HaBBIKA peQeKCHM, TPU3HAHUE CBOETO MpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y Jpyroro 4eiaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

- AKTMBHOE Yy4YacTH€ B PEUICHUU MPAKTUYECKUX 3aJad (B paMKax CEMbH,
o0pa3oBaTeiabHON  OpraHuM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COLIMAJIbHOM HAIpaBiI€HHOCTH, TPEOYIOIIMX B TOM YHCIEe U (DUIUYECKUX
3HAHUU;

e - UHTEpEC K MPAKTUYECKOMY HM3YUECHUIO MPOQECCHii, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA

e - OpUEHTALMsSI HA TPUMEHEHHE (PU3MYECKUX 3HAHMM U1 pelIeHUs 3aJad B
00JIaCTH OKPY’KAIOIIEH Cpenapbl, IJIAaHUPOBAHMS ITOCTYNKOB M OLEHKH HX
BO3MO>KHBIX ITOCIEACTBUAN JIJI1 OKPYKAIOIIEH CPEJIbI;

e - OCO3HAHME IIOOAIBHOIO XapaKTEpa HKOJOTMYECKUX IMPOOJEeM U IMyTed HuX

pEIICHUS;

e 8) amanTanuum K U3MEHSIOUIUMCH YCJOBHUAM COLUMAJIBLHOM W NPHPOIHOM
cpenbl:

e - TOTPEOHOCTH BO B3aUMOJCUCTBUU TPU BBIMOJTHCHUN WCCICAOBAHUN U
MIPOCKTOB (HPU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
APYTHX,

e - TIOBBIICHHE YPOBHA CBOEHW KOMIIETEHTHOCTH YEpe3 MPAKTHUYECKYIO
JIESATCIbHOCTD;

e - MOTPeOHOCTH B (HOPMHUPOBAHUM HOBBIX 3HAHHM, B TOM YHCIE (POPMYITHUPOBATH
UJIeH, MIOHATHSA, TUTIOTE3bI O GU3UUECKUX 00BEKTaX U SABJICHUSIX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00J1acTH
(1)56370:97 8

e - IUIAHUPOBAHHWE CBOETO pAa3BUTHUS B TNPUOOPETCHUM HOBBIX (PU3HUYECKHUX
3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISBIATH B3AUMOCBSI3U MPUPOJIBI, OOIIECTBA U
HKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (HU3UUECKUX 3HAHUM;

e - OLICHKA CBOMX JEUCTBUM C Y4YE€TOM BIMSHHUA HaA OKPYXKAIOUYI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOEHHS MpoOrpaMMBbl MO (U3WKE Ha YpPOBHE OCHOBHOTO
oO1ero o6pazoBanus y o0ydaromnierocsi OyayT copMUpOBaHBI MeTaNpPeIMeTHbIe
Pe3yJabTaThl, BKIIOYAMOINIUC TO3HABATEIbHBIC YHUBEPCATIbHBIC YUCOHbBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpPCAIbHBIC yUeOHbBIE JICHCTBUSI.

ITo3naBaTe/IbHBIE YHuBEpCaJlbHbIC yqeﬁnble IleﬁCTBHﬂ

Ba3oBble Jjornueckue 1eMCTBUA:
e BBIABIAThP M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(stBIEHUN);



yCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KIACCH(HUKAIIMYA, OCHOBAHUS IS
0000IIECHNS U CPaBHEHUS;

BBISBJISITh 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PACCMATPUBACMBIX (haKTax,
TAHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (DU3HUECKUM SIBIICHUSIM;
BBISBJISITh TTPHYMHHO-CJICJICTBEHHBIC CBSA3M NPHU H3YyYCHUH (PUINISCKUX
SIBJICHUI U TPOIIECCOB, JETaTh BBIBOJBI C MCIIOIH30BAHUEM JICTyKTHBHBIX
Y MHIYKTHUBHBIX YMO3AKJIIOUCHUH, BBIJIBUTaTh THIIOTE3bI O B3aHMMOCBS3SIX
(U3UYECKUX BEIMYNH;

CaMOCTOATENLHO BBIOUPATh CMOCOO pelieHus Y4eOHOUW (U3HMUECKOM
3amaun (CpaBHEHUE HECKOJBKHUX BapHaHTOB pEIEHHs, BHIOOpP Hambosee
MOJIXOJISIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble HCCJICA0BATCIBCKUC I[eﬁCTBHHZ

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS;
IPOBOJIUTH 110 CAMOCTOSITEIBHO COCTABIIEHHOMY ILIaHY OIIBIT, HECJIOKHBIN
(bu3MYEeCKUl HKCIIEPUMEHT, HEOOJbIIOe HccaeoBaHuEe (U3HUECKOTO
SIBIICHUS;

OLICHWBAaTh HA TPUMEHHMOCTb U  JOCTOBEPHOCTh HH(OPMALIHUIO,
MIOJTyYEHHYIO B XOJI¢ UCCIICJIOBAHUS WU SKCIICPUMEHTA,

CaMOCTOATENLHO (POPMYITHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
pOBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHNS;

MPOTHO3MPOBATh BO3MOXKHOE JajbHeWmiee pa3BUTHE  (PUINIECKUX
MPOIIECCOB, a TAK)KE BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaumeii:

NPUMEHSTh Pa3jIMYHbIC METO/bI, HHCTPYMEHTBI M 3aIPOCHI MPH TOUCKE U
orbope WHGOPMAIMU WM JAHHBIX C y4E€TOM NPEUIOKCHHOW ydeOHOU
(bU3UYECKOM 3a7a9H;

aHAJM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(OpMAIUIO
pa3IMYHBIX BUIOB U (hOPM IPEICTABICHHMS,

CaMOCTOSITEJIbHO ~ BBHIOMpaTh ONTHMAbHYIO (GOpMYy  TpEICTaBICHUS
uHbOpMallMd W WLIIOCTPUPOBATh pellaeMble 3aJa4yd  HECJIOKHBIMU
CXEeMaMH, JIHarpaMMaMH, HHOU I'pa)KON U MX KOMOMHAIIASIMH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe eiiCTBUSA:

B XOA¢ OOCYXICHHS Y4COHOro MaTepHalia, pe3yJbTaTOB J1aOOpaTOPHBIX
paboT U MIPOEKTOB 3a7aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAeMOI TEMbI U
BBICKA3bIBaTh HJCH, HAICIICHHBIE HA PEIICHHWE 3aJadd W TOJCpKaHUE
0J1aro’Ke1aTeIbHOCTH OOIIEHNS;

COIMOCTAaBIIATh CBOM CYXKICHUS C CYXIACHHSAMH JPYTUX YYaCTHUKOB
Juanora, OOHapy»XKUBaTh Pa3IUYKe M CXOJICTBO MTO3UIIHH;



BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
nyOJIMYHO NMPEICTABIATh PE3yIbTaThl BHIIOTHEHHOTO (PU3NYECKOTO OIbITA
(3KCcrepuMeHTa, UCCIEA0BaHUs, IIPOEKTA);

NOHMMaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHJUBUYAIbHOW palbOThl MpU PELICHUH KOHKPETHOH (usmyeckon
npoOJIeMBl;

MPUHUMATh LIEJId COBMECTHOM AESATENbHOCTH, OPTaHU30BBIBATh JIEHCTBUS
no e€ MOCTIKEHHUIO: paclpeleNsiaTh poiH, OOCYXIaTh TMPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh palOThI, IOCTUTAsl KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAINPABJIECHUIO MU KOOPAMHHUPYS CBOM JEWUCTBHUS C JIPYTUMHU
YJICHaMH KOMAaH/Ibl;

OLICHHMBATh Kavye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENHEHO CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIe YHUBeEpCAJbHbIE YUeOHbIE 1eiicTBHSA

Camoopranusanus:

BBISIBIISATh TIPOOJIEMBI B JKM3HEHHBIX M Y4YEOHBIX CUTYyalUsiX, TPEOYIOIUX
11 petieHust GU3NYECKuX 3HaAHHIM;

OpUEHTHPOBATbCA B  PA3NMYHBIX IOAXOJAX [MPUHATUA  PEIICHHU
(MHIMBUYalbHOE, MPUHATUE DPEIICHUS B IpylNIe, NPUHATHE pEIICHUN
rpynmnoi);

CaMOCTOSITENIFHO COCTaBJISTh AITOPUTM pelieHus: (PU3nuecKoi 3a1auu Win
IUIaHAa MCCIIEOBAHUS C YYETOM HMEIOIIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh [IPeIaraéMble BApUAHThI PELLICHUM;
JIeN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CﬂMOKOHTpOJIL, AMOIMOHAJIbHbIN UHTEJIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYallMH U MIPEJIaraTh MiaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIKCHHUS  (HEIOCTHKEHUS) PE3yIhTaTOB
JESTENBHOCTHU, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIESITEILHOCTh (B TOM YHWCJIE B XOJI BBINOJHEHUS
(U3UYECKOTO  HUCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENICTB, W3MEHUBIIUXCS CHUTYaIlWii, YCTaHOBJIEHHBIX OIINOOK,
BO3HHUKIIUX TPYAHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejiioBeKa B XOJ€ CIopa WIH JUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTrOro;
MPU3HABAaTh CBOE MPaBO Ha OIMMOKY MPHU perieHuu GU3NIECKUX 3a/1a4 WU
B YTBEPKIACHHSIX HA HAYYHBIC TEMbI U TAKOE K€ MIPABO JIPYTOro.



ITPEJMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 Kjacce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

UCIOJB30BaTh  MOHATUS:  (U3UYECKHME UM  XUMHUYECKHE  SIBJICHUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBI)KEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIIMHENHOE), TPACKTOPHUS, PABHOJEUCTBYIOIIAS
cua, nedopmarus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuuath siBiaeHus (auddysus, TEIoBOE JBUKEHUE YaCTUIl BEIIECTBA,
PaBHOMEpPHOE  JBH)KCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMO/JICCTBUE TEJ, PABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHON OCHIO
BpallleHUsI, TepeAadya [AaBji€HUs TBEPABIMH TelaMHU, XUJIKOCTSIMU U
razamy, arMocdepHOe JaBlieHWe, IUIaBaHWE TeJ, [MPEBpaIIeHUs
MEXaHUYECKOW PHEPruu) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacmo3HaBaTh MPOSIBICHHE W3YYEHHBIX (U3UYECKUX SBICHUU B
OKpY’KalolleM MHpe, B TOM 4Hcle (U3NYECKue SBICHUS B MPUPOJE:
OpPUMEpPBI JIBMKEHUSL C PA3JUYHBIMU CKOPOCTSIMH B JKMBOM M HEXKHBOUN
Npupojie, ACHUCTBUE CHUJIbI TPEHUS B MPUPOAEC U TEXHHUKE, BIIHUSHUE
aTMOC(EPHOTO TaBJICHUS Ha KMBOW OpraHW3M, IUIAaBaHHWE PHIO, phlUuaru B
TeJIe YeJIOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUYECKYIO 33/lady B yU4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHU) (PU3HUYECKUX SIBJICHUN;
OMUCHIBATh U3yYCHHBbIE CBOMCTBA Te U (U3UYECKUE SBJICHUSI, UCIIOJIb3YS
¢u3nyeckue BeNWYMHBI (Macca, O00BEM, IUIOTHOCTH BEIECTBA, BpEMs,
MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSXKECTHU, BEC
Tena, CWIa TPEHUs, JaBieHue (TBEPAOro Temna, >KUAKOCTH, Trasa),
BBITAIKUBAIOIIAs CHJIa, MEXaHW4YeCKass paboTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIMEHT TOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KUHETHYEeCKasi W TMOTEHIMalbHAs DHEPrusi), MPU OMUCAHUM MPABUIBHO
TPaKkTOBaTh  (PU3MUECKUH  CMBICT  HUCIOJB3yeMBIX  BEJIHMYWH, WX
0003HaueHUsI W €IUHUIIBI (U3HUECKUX BEIUYMH, HAXOAUTHh (HOPMYIIBI,
CBS3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTUMH BETUYHMHAMM,
CTPOUTH TpaPUKK U3yUEHHBIX 3aBUCUMOCTEHN (PU3NUYECKUX BEITUYHH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKHUE SIBJICHUS W IPOILIECCHI,
UCIIOJIb3YSl TIpaBUjIa CJIOKEHUS CWI (BAOJb OJHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, IpaBUIO paBHOBecHs pbiyara (0J10ka),



«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUs MEXaHUYECKOM
SHEPruH, TpPU DSTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE CHUTyalud NPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa:
BBISIBIISITh NIPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 -2
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUINYECKHUX
ABIICHUH, PU3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiarb pacu€THblE 3a1adyd B 1—2 JEHCTBUSA, HCIOJIb3YysS 3aKOHBI U
dbopmynbl, CBsA3BIBatONIME (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHANIM3a
YCIJIOBHS 33/1a4d 3alHChIBATh KPATKOE YCIIOBUE, MOJICTABIATh (PU3HMUECKUE
BEJIMYMHBI B (HOPMYJBl U MPOBOAUTH PACUYETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PELIEHUs 3a]a4, OIIEHUBAaTh PEaTUCTUYHOCTD
NOJIy4YeHHOU (PU3UUECKOM BEJIMUMHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pEHIUTh NpPH MOMOLIU
(U3UYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHMS BBIIEIATH IPOBEPSIEMOE
NPEANoJoKeHne  (rumoresy),  pa3inyaTb W UHTEPIPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HaXOJUTh OIIMOKU B XOJI€ OIbITa, JeiaTh
BBIBO/IBI 10 €T0 PE3yJIbTaTaM;

IPOBOJUTH OMNBITBI 1O HAOMIOJNEHUIO (PU3MYECKUX SBICHUN  WIH
(buznyecKux CBOICTB Tel: dbopmyIupoBaTh MIPOBEPSIEMBIEC
MIPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEIOAKEHHOI0 000py0BaHUS,
3aIMChIBaTh XOJ1 ONbITA U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATh MPSMBbIE U3MEPEHUSI PACCTOSHMS, BpPEMEHHM, Macchl Tena,
o0béMa, CUJIBI M TEMIEepaTypbl C MCIHOJb30BAHUEM aHAJOTOBBIX H
u(pOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJIUThH UCCIIE0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOM BEIMUUHBI OT
JIpYrol € HCHOJb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTU IYTH
PaBHOMEPHO JBWXKYILIErocs Tejla OT BPEMEHU JBHKECHUS TeENa, CHIIbI
TPEHUsI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOLIAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacCTH Tela U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJla, OT TNIyOMHBI, HA KOTOPYIO TOTPY>KEHO TEJO, YCIOBUMA
IJIaBaHUsl TeJl, YCJIOBUW paBHOBECHs pblyara U OJIOKOB), y4acTBOBATh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUs, COOUpaTh YCTaHOBKY U
BBITIOJIHATh U3MEPEHHUs, CIenys MNPeJIOKEeHHOMY IUIaHy, (DUKCHPOBATH
pe3yibTaThl MOJYYEHHOH 3aBUCUMOCTH (DU3MYECKHUX BEJIMYMH B BUJE



MPEUTOKCHHBIX TaOMUIT W TPaUKOB, JENaTh BBIBOJLI MO pe3yibTaTam
WCCJICIOBAHNS,

MPOBOJIUTh KOCBEHHBIE HU3MEpPEHUS (DU3NYECKUX BEIMYHUH (TJIOTHOCTh
BEIIECTBA KUJKOCTH W TBEPJAOTO Tela, CWIA TPEHHS CKOJIBKCHHS,
JAaBJICHWE  BO3MyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByMOIas Ha
MOTPYKEHHOE B JKUIKOCTH TENI0, KOA(DPHUIMEHT IOJIE3HOTO IEUCTBUS
MPOCTBIX MEXaHW3MOB), CIIEAys TPEIJIOKCHHOW WHCTPYKIUU: TIPU
BBITIOJITHCHUH W3MEPEHHUH COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHNE UCKOMOW BEJIMYHHBI,

COOJTFOIaTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

YKa3bIBaTh TPUHIIAIBI JCHUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JUHAMOMETpP, COOOINAIOIIMECS COCYIbl, OapoMmerp,
pBIYar, OABMKHBIA U HETIOJBHKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTB;
XapaKTepHU30BaTh TPHHIMIBI  JEHCTBUS W3YYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM 4YHCIE:
MOJINIUITHAKY, YCTPOWCTBO BOJONPOBOJA, THAPABIUYECKUA TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOH HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBaX (pU3MUYECKUX SIBICHHN M HEOOXOaUMble (PU3NYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

MPUBOJANTh  MpUMEpPhl  (HaxoauTh  HHPOpMANMIO O  MpUMEpax)
MPAKTUYECKOTO HWCIOIB30BaHMS (U3UYECKUX 3HAHWA B ITOBCETHEBHOMN
KU3HU JI7Is1 oOecrieueHrs 0€30MacHOCTH MpU oOparieHnuu ¢ nmpudbopamu u
TEXHHYECKUMHU YyCTPOMCTBAMHU, COXPAHCHHUS 3JI0POBbS W COOIIOJACHUS
HOPM DKOJIOTUYECKOTO MMOBEJICHUS B OKPY’KaIOIIEH Cpeie;

OCYIIECTBJIATH OTOOpP WCTOYHMKOB wuH(popmanuu B HWHTepHeTEe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIHNXCS
3HAaHUA ® TYTEM CpPaBHEGHUS PAa3IMYHBIX HCTOYHUKOB BBIJCIATH
UH(GOPMAIINIO, KOTOpas SBJISCTCS MPOTHUBOPEYMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

HCITOJIB30BaTh MPHU BBITOJTHCHUHM yYEeOHBIX 3aJaHUN HAyYHO-ITOMYJIIPHYIO
TUTEPATYypy  (UBMUECKOTO  COJEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BliageTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHusi HHGOPMAITUU M3 OJTHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
co3aaBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIC W YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIUU (HU3UIECKOTO COACPKAHUSA, B TOM
quciie MyOJUYHO JeNaTh KpaTKue COOOIIEHUs O pe3yJbTaTax MPOCKTOB
WIA Y4YeOHBIX HCCJICNOBAaHUN, TPH O3TOM TPaMOTHO HCIIOJIb30BaTh



M3YUYEHHBI TMOHSATUHHBIN ammapaT Kypca (U3HKH, COMPOBOXKIAThH
BBICTYIUJICHUE NTPE3EHTALlNEH;

IPU BBINOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAaHUI pacnpenessTh
00513aHHOCTH B TpYIIIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3aJladaMH,
CIeIUTh 3a BBHINIOJIHEHWEM IUIaHA JEWCTBUI, aJeKBATHO OLIEHUBATH
COOCTBEHHBI  BKJIaJl B  JIEATEJIHOCTh  TIPYyNINbl,  BBICTPAWUBAThH
KOMMYHHKaTUBHOE B3aUMOJIEHCTBUE, YUUTHIBAsE MHEHUE OKPY>KAIOIIHUX.

K xoH1y 00yuenus B 8 kiaacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCS YMEHUI:

YCIOJIb30BATh MOHATHS: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BELIECTBA, KPUCTAIUIMYECKUE U
amop(HBIC TeTa, HACHIIICHHBIM ¥ HEHACHIIIEHHBIM mMap, BIAXHOCThH
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSAS DJHEPrusi, TEIUIOBOM JIBUTATEIIb,
BJIEMEHTAPHBIA JIEKTPUUYECKHUMN 3apsl, JIIEKTPUYECKOE T0JIE, ITPOBOJHUKHU
U IUDJIEKTPUKHU, IIOCTOSHHBIN JJIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
paznuuath SBJICHUS (TETUIOBOE pacCUIMpEHUE U CXKaTHhe, Tervionepesaya,
TEIUIOBOE PABHOBECHUE, CMAYMBAHUE, KANWUISIPHBIE SBIICHUS, UCIIAPEHUE,
KOHJICHCAIMs, TUIaBJICHUE, KpHUCTa/uIM3anus (OTBEpIEBaHHE), KHUIIEHUE,
TerJionepeaaya (TEnI0npPOBOIHOCTb, KOHBEKIIHS, U3JIy4YCHHE),
BJICKTPU3ALUS TEJ, B3AUMOACUCTBUE 3apSJI0B, JIEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJECHCTBUE MArHUTOB, JCHCTBUE
MAarHUTHOTO MOJIsi HA IPOBOJIHUK C TOKOM, 3JIEKTPOMATrHUTHAST UHAYKIIUS)
[0 OIMCAaHUI0 HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3UUECKUX  SIBJICHUUA B
OKpY’)KalomeM MHpEe, B TOM 4YHCIe (U3NYCCKUE SBICHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSDKEHUE W KANWULSIPHBIE SBJICHUS B IPUPOIE,
KpUCTa/UIbl B Mpupoje, u3nydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, dJICKTPUUECKUE
saBJeHUsI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emun, Jpedd MoatoCOB, PO MAarHUTHOTO MOJSA IS JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, IPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOMCTBA (MpH3HAKH) (HU3UYSCKHUX
SIBJICHUH;

OMUCHIBATh U3y4YEHHBIE CBOMCTBA T M (U3UYECKUE SBJICHUSI, UCIIOJIb3YS
(u3nyeckre BEIWYUHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPIus, KOJIUYECTBO
TEIUIOThI, YJAEJIbHAsE TEIUIOEMKOCTh BEIIECTBA, YJEIbHAs TEILUIOTA
IUIaBJCHUS, YJEJbHAas TeIioTa IMapooOpa3oBaHus, YJAeJIbHAas TeIUioTa
CropaHusi TOIUIMBA, KOA(DPUUIMEHT TOJIE3HOTO JEWCTBUS TEIJIOBOM



MAaIllUHbI, OTHOCUTEJbHASI BIAXXHOCTh BO3/yXa, JJICKTPUUYECKHUU 3apsij,
CuJa TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, CONMPOTHUBJICHUE IPOBOJHUKA,
yACIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0  TOKa), IMpPU ONHCAHUU TPABUIBHO TPAKTOBATH
(U3UYECKUIl CMBICIT HCIOJIb3YEMbIX BEJIUYMH, O003HAYCHUS W €IUHHUIIBI
(u3nYecKuX BEIWYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIUE JAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTUMHM BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWMCTBA T, (U3UYECKUE SBICHUS M MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKON TEOpUun
CTPOCHHS BEIECTBA, MPUHIMI CYNEPHO3UIIUK TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJIsl yyacTKa 1enu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHMsI DJHEpPruM, NOpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MAaTeMaTHYECKOe
BBIPAXKEHUE,

OOBSCHATh (PU3MYECKHUE MPOLECChl M CBOMCTBA T, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTrHYeCKUX
IaroB ¢ omnopoil Ha 1-2 W3Yy4YEHHBIX CBOWCTBA (M3UUECKUX SIBICHUH,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7auyd B 2—3 JEHUCTBUS, HCMOJB3Yys 3aKOHBI H
(bopMyTBI, CBs3BIBArONINE (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHAIINA3a
YCJIOBUS 3a/laud 3aMHUChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pEIICHUs 3a7a4d, BBIOMpATh 3aKOHBI U (POPMYIIBI,
HEeoOXoauMble JUisi €€ pelieHus, NPOBOAUTh Pacy€éThl U CpPaBHUBATH
MOJIYYCHHOE 3HAUYCHHE (PU3NUECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXXHO PEIIUTh TPH TOMOITU
(GU3HMYECKUX METOJI0B, MCIOJIb3ysl OMHCAHUE HCCIIECIOBAHUSA, BBIACISTH
pPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh IMPABUIBHOCTH IOPsJIKA
MIPOBEJICHUSI UCCJIEI0OBaHUs, IE1aTh BHIBO/IbI;

MPOBOAUTL OMNBITHI 10 HAOMIOJCHUIO (U3WYECKUX SIBJICHUU WU
(U3UYECKUX CBOMCTB TeJ (KaMMWIISPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBIICHUS
BO3MlyXa OT €ro o0bEMa, TeMIepaTyphl, CKOPOCTH TMPOIIECCa OCTHIBAHUS U
HarpeBaHusl TpPU MU3IYYEHUH OT LBETa M3Iydaromen (MOrJIoNIaromieil)
MMOBEPXHOCTH, CKOPOCTh HCIAPEHUSI BOJBI OT TeMIEpaTypbl KUIKOCTU U
IUIOIIAAN €€ TIOBEPXHOCTH, DJJEKTPHU3alWs Tel W B3aMMOJEHCTBHE
ANEKTPUYECKUX 3apsAJIOB, B3aWMOJICUCTBUE IOCTOSHHBIX MArHHUTOB,
BU3yaJlIM3allisi MAarHUTHBIX TIOJIEM TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MarHuTHOTO TIOJIS Ha TPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBa 3JEKTPOJABHUIATENSl MOCTOSHHOTO TOKa): (OpPMYJIUpOBATH
IIPOBEPsIEMbIE MPEIOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000py/10BaHUs, OMUCKHIBATh XOJI ONbITa U (POPMYJIMPOBATH BHIBOBI;
BBIMIOJIHATh ~ MpPSIMBIE ~ U3MEPEHUs]  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HAIpSKEHUS C MCIOJb30BaHUEM
aHaJIOTOBBIX NPUOOPOB M JATYUKOB (DU3MUECKHX BEIMYUH, CPABHUBATH
pe3ynbTaThl U3MEPEHU ¢ YYETOM 3aIaHHOM aOCOJIOTHOM MOTPEIIHOCTH;
MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3MUECKON BETUYHUHBI OT
APYyrol C  HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUil  (3aBUCUMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JJIMHBI, IUIOUIaJM HOMEPEYHOIO
CEYEHMSI U YACIBHOIO COIPOTHUBIICHHS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MPOBOJAHMK, OT HANOpsDKEHWs Ha  [POBOJHUKE,
UCCJIEIOBAHME MOCJIEJOBATENIBHOTO M  IMAPAJUIEIBHOTO  COCAMHEHUN
IPOBOJIHUKOB): IUIAHUPOBATh HCCIIEJOBAaHME, COOUpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHMs], CIeAys NPEeaoKeHHOMY IUIaHy, (PUKCUpOBATh
pe3yibTaThl MOJYYEHHOW 3aBHCUMOCTH B BUIE TaOIUI U TpadUKOB,
JieNIaTh BBIBOJIBI IO pe3ysibTaTaM MCCIIEJOBAHMS;

IPOBOJNUTh KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yJesibHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIEHUE MPOBOAHMKA, padoTa W
MOIIHOCTh 3JIEKTPUUECKOr0 TOKA): IJIaHUPOBaThb H3MEpPEHUs, cOoOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJeNysl MPEIJIOKEHHON WHCTPYKLHMH, U
BBIUHCIISTH 3HAUCHNUE BEJIMYMHBI;

coOJII0/1aTh MpaBUiia TEXHUKN 0€30MaCHOCTH TIPH padoTe C 1ab0paToOpHBbIM
00opy10BaHUEM;

XapaKkTepu30BaTh MPUHIMUIBI JCWCTBUS HW3YYCHHBIX NPHOOPOB W
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX ONUCaHUd (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUIPOMETp, MapoBas TypOuHa, amIepMerp,
BOJIFTMETpP, CUETUYMK HIJIEKTPUUYECKOM SHEPIUH, SJIEKTPOOCBETUTEIbHBIC
npuOOpbI, HArpeBaTENbHbBIE IEKTPOIPUOOPHI (IPUMEPDI), IIEKTPUUECKHUE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, MIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3YSl 3HAHUS O CBOWMCTBAX (PUBMYECKHUX SIBICHUH U HEOOXOJMMBIE
buznyeckne 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npubopel MO CXE€MaM M CXEMaTUYHbIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABHUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX
Heneil ¢ mociae10BaTeNbHbIM U MapalljIeIbHbIM COCTUHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS AIEMEHTOB 3JIEKTPUUECKUX LIETIEH;



MPUBOANTh  MpPUMEpPHl  (HAXOOWTh  HWH(OpPMAIMIO O  TIPHUMEpPax)
MPAKTUYECKOTO HWCIOIB30BaHMS (U3UYECKUX 3HAHWA B ITOBCETHEBHOUN
KU3HU N1l oOecrieueHrs 0e30MacHOCTH MpU oOparieHuu ¢ nmpudbopamu u
TEXHHYECKUMHU YyCTPOMCTBAMH, COXPAHCHUS 3JI0POBbS U COOJIIOIACHHS
HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpMauu (PU3HUECKOTO COJEpKaHHUS B
NHTepHeTe, Ha OCHOBE WMCIOIIMXCS 3HAHUH H IyTEM CpaBHCHUS
JIOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIJACISTh  HMHPOPMAIHMIO, KOTOpas
SBJISIETCSI IPOTUBOPEUNBOM MITH MOXKET OBITh HEJIOCTOBEPHOM;
MCTIOJIb30BaTh MIPH BBIMOJIHCHUN YYEOHBIX 33aJIaHUN HAYYHO-TIOMYJISIPHYIO
JUTEPATYpy (U3MUYECKOTO  COJEp)KaHHS, CIPABOYHBIC MaTepHabl,
pecypchl cetn HTEpHET, BliageTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus UHPOPMAIIUU U3 OJTHOM 3HAKOBON CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMECHHBIE W KPAaTKUE YCTHBIE COOOIICHHS,
0000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
comepKaHWsi, B TOM 4UHWCIE NyOJWYHO TIPEACTABISTh PE3YIbTAThI
MPOCKTHOW WJIM HCCIICIOBATEHCKON NESITEIbHOCTH, MPU 3TOM T'PAMOTHO
UCTIONh30BaTh M3YyYCHHBIM TMOHATUUHBIA ammapar Kypca (QU3UKH,
COMPOBOXK/IaTh BBHICTYIUICHHUE MPE3CHTAIINEH;

NpU BBITIOJHEHUH YYEOHBIX MPOEKTOB W UCCICIOBAaHHWA (PHU3UIECKIX
MPOIECCOB paclpeeNiATh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMH 33/la4aMHt, CJICANTH 3a BHITIOJHCHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJAJ B
JESITEILHOCTD TPYIIIBI, BEICTPAUBATH KOMMYHHKATHBHOE B3aHMMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoH1y o0yuenus B 9 kiaacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITNXCSI YMEHUIA:

UCIIOJIb30BaTh IOHATHS: CUCTEMa OTCU€Ta, MaTepualbHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEILHOCTh MEXaHWYECKOTO JBHXKEHUS, AehopMarius
(ynpyrasi, mjiactuuyeckasi), TpPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOrO Teja, paBHOBECHE, MEXAHUYECKHUE KOJIeOaHusl U
BOJHBI, 3BYK, MHGPa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBHIE BOJIHBI,
IIKana 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U NalbHO30PKOCTbD,
CIIEKTPbl UCIYCKAHUS W TOTJIOIIEHHU, anb(da, OeTa- U ramMma-u3IydeHus,
M30TOIIbI, SiZIEpHAsi SHEPIeTHKA;

paznuyath SBJI€HUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUIXKEHUE, CBOOOJIHOE
MaJIcHUE TeJI, pPABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TeJ, peaKTHBHOE IBW)XCHHE, KoJjeOaTelnpbHOe IBMKEHHE (3aTyXalolue |
BBIHYKJCHHBIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE IBM)KCHHE, OTPAKCHHE
3ByKa, MPSMOJIMHEHHOE PpacHpOCTpaHEHUE, OTPaKEHHE U IPEIOMIICHUE
CBETa, OJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3jioKeHne OeJIoro CBeTa B
CHeKTp ¥ CJIOXEHHE CHEKTPaJbHBIX IIBETOB, TUCIEPCUS CBETA,
€CTECTBEHHAs PAJMOAKTUBHOCTb, BO3HUKHOBEHHUE IMHEHYATOrO CIEKTpa
U3Iy4YeHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JAEMOHCTPHUPYIOMINX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh TMPOSBICHHE HM3YYEHHBIX (PU3MUECKUX SIBICHUH B
OKpy’KalolieM Mupe (B TOM uucie (U3NYECKHUEe SBICHUS B IPHPOJIE:
NPWIUBBI U OTIUBHI, IBIKEeHUE TuTaHeT COTHEYHOM CUCTEMBI, PEaKTHBHOE
JIBM)KCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSITHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPACEHUE, CEWCMUYECKUE BOJHBI, I[yHaMH, 03XO, IIBeTa Tel,
OINITUYECKUE SIBJIIEHUS B TPHPOJIE, OMOJOTMYECKOe ACWCTBUE BHIUMOTO,
yabTpaUOJETOBOTO U PEHTTC€HOBCKOTO M3JIyYECHUH, €CTECTBEHHBIM
paroOaKTUBHBIN (POH, KOCMHYECKHE Iy4Yd, PaJHOaKTHUBHOE HU3TyUYCHHE
OPUPOJIHBIX MMHEpANOB, [EHCTBUE pPAJMOAKTUBHBIX W3JIyYCHUH Ha
OpraHu3M 4YelloBeKa), MPH ATOM MEPEeBOAUTH MPAKTHYECKYIO 3a7adyy B
y4eOHY10, BBIJCNATh CYIIECTBEHHbIE CBOMICTBa (NPHU3HAKU) (PU3NYECKUX
SIBJICHUU;

OTKCHIBaTh M3yUYEHHBIC CBOMCTBA TN M (PU3NYCCKUE SIBICHUS, UCIOIB3YS
¢busznyeckue BENUYMHBI (CpEOHSI W MTHOBEHHAas CKOPOCTh Tela Npu
HEPAaBHOMEPHOM JIBKEHUH, YCKOpPEHHE, MepeMelleHue, IMyTh, YIJoBas
CKOpPOCTb, CHJIa TPEHHs, CWJIa YNPYroCTH, CHUJa TSKECTHU, YCKOpPEHHE
cBOOOMHOTO TAJCHHs, BEC Tela, HWMIYJIbC Tela, WMITYJIbC CHIIBI,
MEeXaHW4YecKas paboTa W MOIIHOCTb, MOTEHIMANbHAS JHEPIrHsl Tena,
MOJIHATOrO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLIMAJIbHAS DHEPIUs CXKATOU
OpYXUHbI, KHHETUYECKas HHEprusi, IOJHAs MeEXaHW4YecKas >SHEpIus,
NepUO/I ¥ YacToTa KoJeOaHU, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MMOKa3aTeb MPETOMIICHUS CPEbl), TPU ONMUCAHHUH
MPaBIIBHO TPAKTOBAaTh (M3MUECKUN CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAYCHUSA U EIUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH TPa(UKH U3YUECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYNH;
XapaKkTepu30BaTh CBOMCTBa Tel, (QU3NYECKHE SBICHUS W MPOIIECCHI,
UCIIONB3YSl 3aKOH COXPAaHEHUS DHEPIMH, 3aKOH BCEMHUPHOTO TITOTCHHS,
OPUHLUI CYHEepHO3ULUN CHJI, MNPUHIUI OTHOCUTENbHOCTH [amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCa, 3aKOHBI OTPAKECHUS U
MPETOMIICHHUS CBETa, 3aKOHBI COXPAHEHHS 3apsSA0BOTO U MacCOBOTO YHUCEI



IpHU SIICPHBIX peakuusX, MpU 3TOM J1aBaTh CIOBECHYIO (HOPMYJIHUPOBKY
3aKOHA M 3alMChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECChl UM CBOMCTBA TeJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud NPAKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
1aroB C ONopol Ha 2—3 M3YYEHHBIX CBOWCTBA (PM3MYECKUX SIBICHUM,
(U3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiatb pacy€THble 3anayu  (OmMparolmuecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI:. HAa OCHOBE aHAJIM3a YCJIOBHUS 33Ja4M 3alMChIBATH KPAaTKOE
YCJIOBHE, BBISBIIATH HEJOCTAIOUIME WJIM M30BITOYHBIE JaHHbIE, BHIOMPATh
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE TSl PEUICHHS], TPOBOAUTH PACUEThHI U
OLICHHWBAaTh PEAJIUCTUYHOCTh IOJYUYEHHOTO 3HAUYeHHUA (PU3UUECKOU
BEJINYMHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXXHO pEHIUTh NpPH MOMOLIU
(U3MYECKUX METOJO0B, HCIOIb3ys OMNHCAHUE MCCIIECIOBAaHUSA, BBIACIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLICHUBATh MPABWIBHOCTh MOPsJIKa
IPOBEICHNS  MCCIEIOBAaHUs, JI€NaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJibTaThl HAOJI0IEHUH U OIIBITOB;

IPOBOJUTH OMNBITHl 110 HAaOMIOACHHUIO (U3MUECKUX SBJICHUH WU
(¢u3nUecKux CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HeroToHa, 3akoHa
COXpaHEHUsl PHEPrUH, 3aBUCUMOCTb MEpHOJAa KOJeOaHWW MPYKHMHHOIO
MasTHHKA OT Macchl Ipy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATY/Ibl MAJIbIX KOJIEOAHUH, IPSIMOIMHENHOE PACIPOCTPAHEHHUE CBETA,
pasnokeHue Oenoro cBera B CHEKTP, U3YyYEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajle M CBOMCTB HM300pakKeHUs NpeaMera B coOuparouien
JMH3€e, HAOJMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY H3 H30BITOYHOTO Habopa
o0Opy0oBaHuUsl, OINHUCHIBATH  XOJI OMNbITAa W  €ro  pe3yJibTarhl,
(dhopmMynupoBaTh BEIBOJIBI;

MPOBOJUTH MPU HEOOXOAUMOCTU CEPUIO MPSAMBIX U3MEPEHHM, Onpeness
cCpeqHee 3HAYCHHE W3MEPSIeMON BeIMYrHbI ((POKyCHOE pacCTOsHHE
coOuparomeii JUH3bI), OOOCHOBBIBATH BBHIOOp crHoOco0a HU3MEpPEHHUs
(M3MepUTENILHOTO TPHOOpa);

MPOBOJUTh KCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHUH C
UCIIOJIb30BAaHUEM IMPSAMBIX HM3MEPEHUH (3aBHCHUMOCTHb IIyTH OT BPEMEHU
IIPM PaBHOYCKOPEHHOM JIB)KEHMHM 0€3 HaudaJbHOM CKOpPOCTH, NEPHOAA
KoJIe0aHUII MaTeMaTHYECKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrjla OTPaKEHUS CBETa OT yIJia MaJIeHUus U yIyia MpeJoMIIEHUS OT yria



NajieHns): IUIAHUPOBATh HCCIENOBAHUE, CAMOCTOSTENFHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3yibTaThl MOJYYEHHOM 3aBHCHUMOCTH
(Gbu3NYecKuX BEIWYHMH B BUAC TAaONUIl U TpaUKOB, JeJaTh BBIBOIBI IO
pe3yJibTaTaM HCCIIEI0BaHNUS;

NPOBOANTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIWYHH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tella TpPH pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOIO MaACHUs, KECTKOCTh MPYKHUHBI, KOIPPUIUEHT
TPEHHSI CKOJBKCHHs, MEXaHHM4ecKas padoTa M MOIIHOCTb, YacToTa H
nepuoj KojeOaHWW MaTeMaTUYecKOro U NPYKUHHOTO MAasiTHUKOB,
ONTHUYECKass CHJa COOMparIIeld JIMH3bI, PpPaJUOaKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPEHUS, COOUpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY H
BBITIOJTHATh U3MEPCHHUSI, CIEIYs MPEUIOKEHHON WHCTPYKIIUHU, BHIYUCIISITH
3HAUEHNE BEJIMYMHBI U aHAJTU3UPOBATH MOJYUYEHHBIE PE3YJIbTAThI C yUETOM
3aJJaHHOW MTOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjia TEXHUKN 0€30MaCHOCTH IIPpU padoTe ¢ 1ad0paToOpHbIM
000pyI0BaHUEM,;

pa3inuyaTh OCHOBHBIE TPU3HAKU M3YUYEHHBIX (QU3NYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCONIIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JWH3a, IUIAHETapHas MOJEb aTroMa, HYKJIOHHas
MO/IEJTh aTOMHOTO SIPa;

XapaKkTepu30BaTh MPUHIMUMBI JCUCTBUS M3YYCHHBIX NPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa WX OMHCAHUA (B TOM YHCIE:
CHHMIOMETP, NATYUKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMEpHCKom, ¢oToanmnapar, ONTHYSCKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HUCHOIB3ysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SABICHHM U HEOOXoaumble (U3HUECKHe
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKU HM3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHUYECKUX TPOIIECCOB
OpU PEIICHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKalie U coOOUparole TMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHMOPMALMIO O  MPUMEPAX)
MPAKTUYECKOr0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU JUIsl obecriedeHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ MpudopamMu U
TEXHHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3J0POBbS U COOIIOICHHUS
HOPM IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KAIOIIEH CpeIe;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3HUECKOTO COJEP)KaHHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIIHPYsI TOMCKOBBINA 3aIpoc, HAXOAUTh



MyTH OINpPEAENICHNs IOCTOBEPHOCTU MOJIyYeHHOW MHPOpPMalUd Ha OCHOBE
MMEIOLIMXCS 3HAHUN U TONIOJIHUTENBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUN HAay4HO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOrOo COAEpXaHHs, CIPABOYHbIE MaTEepHUalbl,
pecypcsl cetd IHTEepHET, BiIafeTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOILECHHS Ha OCHOBE
uH(POpMAllMM W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COAEpIKAHMS,
nyOJMYHO IPEJCTABISTh Pe3yIbTaThl IPOEKTHOM WM UCCIIEI0BATEIbCKON
NEATEIBHOCTH, IMIPU 3TOM TIPaMOTHO  MWCIOJIB30BAaThb  U3Y4YCHHBIU
MOHATUUHBIN anmapar Mu3ydaeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE MpE3eHTaluedl ¢ Y4YETOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Konun4yectBo yacos DJICKTPOHHBIE
Ne HaumenoBaHue pa3jie/ioB U TeM (uu¢posbie)
Kontpoabubsie IIpakTuyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
Pasneu 1. ®usnka u e€ posib B IO3HAHUM OKPY’KAIOLIEro MUpa
bu6mmorexa [IOK
1.1 dusuka - Hayka o IPUPOJIE 2
YKa O HpHpOA https://m.eds00.ru/7f416194
buo OK
1.2 Ddusnueckue BEINYUHBI 2 1 nosmorexa 11
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAaYYHBIN METOI ITO3HAHUSI 2 1 bubnmorexa [IOK
’ ¥ A https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Paznen 2. IlepBoHayasibHble CBeJIeHUS 0 CTPOEHUHU BellleCcTBa
bu6mmoreka [{OK
2.1 CTtpoenue BeliecTa 1
ThOCHHE BetecTs https://m.edsoo.ru/7f416194
29 JBH>KEHME 1 B3aUMOJIEVCTBHE YaCTHI] ) | bubnnorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2.3 Arpera € COCTO elecTBa 2
Tperatibl TOAHILT BELIECTE https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Pa3nen 3. /IBu:xeHue u B3aumMojieiicTBUe TeJl
bubmuoreka [JOK
3.1 Mexannueckoe JKEHHE 3
XA ABIDREHA https://m.edsoo.ru/7f416194
3.2 Huepnus, macca, IIOTHOCTh 4 1 bubmuorexa [JOK



https://m.edsoo.ru/7f416194
bu6mmoreka [{OK

3.3 Cuma. Bune! cun 14 2
https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U ra30B
41 [aBnenue. Ilepenaua naBieHus: TBEPABIMU 3 bubnuorexa [JOK
’ TeIaMH, )KUAKOCTIMHA 1 Ta3aMH https://m.edsoo.ru/7f416194
b K
4.2 JlaBiaeHne KUJIKOCTH 5 nomorexa O
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
TMOC(HEPHOC JaBiIcHHC https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHUX TEJO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEpPIrus
b K
5.1 Pabora u MoItHOCTE 3 1 nomorexa O
https://m.edsoo.ru/7f416194
b K
5.2 [IpocThie MexaHU3MBbI 5 1 nommorexa O
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CAIHCCRA SHEPTIE https:/m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12



8 KUIACC

KounuectBo yacos JIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne i/m P Konrpoabusie IIpakTHyeckue (uhp )
NPorpamMmMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble siBJeHUs
b K
1.1 CtpoeHue 1 CBOMCTBA BEIllECTBA 7 nomorexa O
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 1
CIUIOBBIC TPOTECeht > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiiekTpruyeckue 1 MAarHMTHbIE SIBJICHUS
1 DneKTpuyecKue 3apsiibl. 3apsyKEHHBIE Tella 7 | bubmuorexa [JOK
) U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [{OK
2.2 IT i 5 2 1 7
OCTOSIHHBIN AJIEKTPUYECKUHN TOK 0 hitps-//m.cdsoo.ru/7i4181 ce
2.3 MarnuTHbI€ SIBICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmmoreka [JOK
2.4 2 4
JICKTPOMATHMTHAS HHAYIIWA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5



9 KUIIACC

KounuectBo yacos JIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne i/m P Konrpoabusie IIpakTHyeckue (uhp )
NPorpamMmMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJIeHUsI
11 MexaHn4eckoe IBMKCHUE U CIIOCOOBI €T0 10 | bu6mmoreka [IOK
’ OIKMCaHUS https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
1.2 BzanmoneiictBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
1.3 3aKOHBI COXPaHEHHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Paznen 2. Mexann4yeckue Koje0aHusi U BOJTHbI
bu6mmorexa [{OK
2.1 M 0 7 3
CXAHITICCRNC KOTCOANMA https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [JOK
2.2 MexaHu4eckue BOJHBI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DiieKTpOMArHUTHOE 110JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DJIEKTPOMArHuTHOE T0JIE U 6 ) bubanorexa [HOK
’ DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Paznen 4. CBeToBbIE sIBJICHHSI
4.1 3aKOHBI pacCIpOCTPAHEHHUS CBETA 6 2 bubmuorexa [JOK



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

4.2 JIMH3BI ¥ ONITUYECKHE PUOOPHI 6 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenue 6eoro cBeTa B CIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 5. KBanToBbIC SIBJICHUSA
bubmuoreka [JOK
1 41 4 1
5 CIyCKaHUE U MOTJIOIIEHUE CBETa aTOMOM hitps:/m.cdsoo.ru/7i4 1 a4a6
bu6nmorexa [JOK
2 1
> CTpocHHE ATOMHOTO 31pa 6 https://m.edsoo.ru/7f41a4a6
bu6nuorexka [JOK
. A 1 1
>3 AICPHPIC peartiian ! https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pasnea 6. [loBTopuTe1bH0-000011a10 1M MOAYJIb
6.1 [ToBTOpenue n 0000IIEHNE COIEPIKAHUS 9 ) bu6nuoreka [IOK
' Kypca ¢u3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41ad4a6
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 27






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

®dusuka, 7 xknacc/ [epoimkud .M., iBanoB A.U., AkiimoHepHoe 00IIECTBO

((HBI[&TCHBCTBO «HpOCBGHIeHI/IG»

®usuka, 8 knace/ [epoimkun .M., BanoB A.W., AkiinoHepHO€E 00IIECTBO

«3parenscTBO «lIpocBenieHue»

®dusuka: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHuUK, 9 knacc/ [leppimkun 1. M.,
I'ytauk E. M., IBanoB A. U., [TerpoBa M. A., AkiinoHepHoe oOIIeCTBO

«3marensctBo «IIpocBemenue»

METOANUYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®usuka. lunakruueckue matepuansl K yueOHuky A.B. [lepeimkuna. 7
kiacc/Mapon A.E., Mapon E.A.

®usuka. COOpHUK BOMIPOCOB M 3aj7a4 kK yueOHuky A.B. Ilepoimikuna. 7
kiacc/Mapon A.E., Mapon E.A., I1o3otickuii C.B.

®usuka. [luarnoctuyeckue padoThl K yueoHuky A.B. Ilepsbimkuna. 7
kiacc/IIlaxmaroBa B.B., llledep O.P.

®wusmka. Tectnl. 7 knacc/XannanoB H.K., Xannanosa T.A.

®uzuka. Meroanueckoe mocodue k yueoOnuky A.B. [lepoimkuna. 7



kiacc/®Punonosuyu H.B.

Owusuka. Jlugakruyeckue Marepuansl K yueOHuky A.B. [lepoimkuna. 8
kiacc/Mapon A.E. , Mapon E.A.

®uzuka. COOpHUK BOMPOCOB U 3aa4 K yueOHuky A.B. Ilepoiikuna. 8
kiacc/Mapon A.E., Mapon E.A., [To3otickuii C.B.

®dusuka. lnarnoctuyeckue paboThl kK yueOHuky A.B. Ilepoimkuna. 8
kiacc/IllaxmaroBa B.B., Illedep O.P.

®usuka. Tectrl. 8 xkitacc/Xannanos H.K., Xannanosa T.A.

®dusuka. Meroauueckoe nmocobue k yueOuuky A.B. [lepeimikuna. 8
kiacc/Punonosuy H.B.

®uszuka. Jlugakruueckue matepuaisl Kk yueoOHuky A.B. [lepsimkuna, E.M.
['yrauk. 9 xnmacc/Mapon A.E., Mapon E.A.

®uzuka. COOpHUK BOMPOCOB U 3a1a4 K yueOuunky A.B. Ilepsimkuna, E.M.
['yrhuk. 9 knacc/Mapon A.E., Mapon E.A., [1o3oiickuii C.B.

®usuka. Tectwl. 9 knacc/Xannanos H.K., Xannanosa T.A.

®duzuka. Merognueckoe nocoodbue k yueOnuky A.B. [leppimikuna, E.M. I'yTHUK.

9 xnmacc/I'ytauk E.M., Uepnukona O.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET
bubnuoreka udpoBoro o6pazoBaTeIbLHOTO KOHTEHTa. — Pexum gocryna:

https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-



8a3b664814b67e7d

Enunas komnekuust nudpoBbIx 00pa3oBaTeIbHBIX pecypcoB. — Pexxum qoctyna:
http://school- collection.edu.ru

®denepanbHbIi LHEHTP HH(DOPMAIMOHHO-00pa30BaTENbHBIX PECYpCcOB. — Pexxum
noctyna http://www fcior.edu.ru/

udporsie oOpazoBaTenbHbIC pecypchl. — Pesxkum ngocryra:

http://www.openclass.ru
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