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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTanus W KoHIeNmuu mnpenojaBaHus y4eOHOTro
npenmera «Ou3nKa.
Conmepxanve  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpPTraHU3alMI0 H3y4eHUs (QHU3MKH Ha
NEeSITEIbHOCTHOW OcHOBe. B mporpamme mo ¢u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOIO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaTaM  OOydeHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJMETOB HAa YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMs.
[IporpamMma no (u3mnKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTro marepuana Mo rojiam
o0ydeHust (1Mo Kjiaccam), NpenjgaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuXxcs.
[Tporpamma o ¢usuke pazpadboTaHa C LETbI0 OKa3aHH METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®u3rKa SBISETCS CUCTEMOOOPA3yIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (hp3MUecKre 3aKOHBI JIeKAaT B OCHOBE IPOLECCOB U SIBICHUH, N3y4aeMbIX XUMHEH,
Ouosorueii, actpoHomMuerd U Qundeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MpelocTaBiseT HauOojee siCHble OOpas3lpl MPUMEHEHHMs HAy4dHOIo MeToja
MO3HAHUS, TO €CTh CII0C00a MOMYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
Opna U3 rNaBHBIX 3a7ad (pU3NYECKOro 00pa3oBaHUS B CTPYKType oOIIero odopazoBaHUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOHM TI'PaMOTHOCTH M HUHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JAaHHBIE W KCIOJNB30BaTh HAy4YHBIE JOKAa3aTeNbCTBA IS
MIOJTyYEHUS BBIBOJIOB.
Llenu wm3yueHuss QU3MKM HA YpPOBHE OCHOBHOI'O 0OIIero oOpa3zoBaHMs OMNpEAETICHHI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa30oBaTeNIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus puanku:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHMs] OOydaloluXcsi K HaydHOMY H3y4EHHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (QopmHupoBaHUE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEICTABICHUNA O PONIU (PU3UKHU JUISI PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE TMPEICTABICHUNW O BO3MOXHBIX cdepax Oyaymieit mnpodeccuoHaIbHON
JeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JajbHEUIIIEMY 00yUEHHUIO B 3TOM
HaTPaBIICHUU.



JlocTxeHne S3TUX Iiesiell mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

00pa3oBaHus 00€CIEUNBACTCS PEIICHUEM CIECAYIOUINX 3aaY:

e mnpuoOpeTeHHe 3HAaHWUK O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHHYECKUX,
TEIUIOBBIX, MIEKTPUICCKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTYyYEHHBIX 3HAHUM;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX pPACYETHBIX 3a/ad C MCIOIb30BAaHHEM
(buU3HYECKUX MOJIENIeH, TBOPUECKHUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC yMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl U SKCIEPUMEHTAJIbHbIE HCCIIEIOBAaHUS C HCIOJIb30BAaHUEM
U3MEPUTEIIbHBIX TPHOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
UH(GOPMALIMI0O O COBPEMEHHBIX MJOCTH)KCHHUSX (U3MKH, aHaIu3 U KPUTHUYECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cdepaMu MpoheCCUOHATHLHON JACSITEILHOCTH, CBSI3aHHBIMH C (U3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha wm3yuenue ¢usuku (0a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS

oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Ipennaraemslii B mporpamme 1no (Gu3mnke nepeyeHsb J1adopaTOPHBIX padOT U OMBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, YUWUTENb JIelaeT BbIOOP MpOBEAEHHUs J1a00paTOpHBIX padoT U
OTIBITOB C YUETOM UHIUBUIYaJTbHBIX OCOOCHHOCTEH 00YJarOIUXCs, CIIUCKA SKCIIEPUMEHTATBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKE.



COJAEP)KAHUE OBYYEHUA
7 KVIIACC

Pa3nen 1. ®u3uka u eé poJib B IO3HAHMH OKPY:KAIOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. OU3ndecKkue SBICHUSA: MEXAHHUYECKUE,
TEIJIOBBIC, IJIEKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOOpHI.
ITorpemnocTs n3MepeHuil. MexayHapoiHas CHCTEMAa €IUHHII.

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE HAyKH H3Yy4aroT Ipuponay. EcrecTBeHHOHay4YHbBIN
METO/ TMO3HAHUs: HaOII0JIEHHe, IOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBIXKCHHE THUIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKEe THUIOoTe3, O0ObsAcHeHHe HalmogaemMoro sBieHus. Omnucanue
(bu3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEeIIOBbIE, INEKTPUUECKNE, MATHUTHBIE, CBETOBBIEC SIBJICHUA.

2. ®wuznueckue MpUOOPHI U MPOIEAypa MPSMBIX U3MEPEHHUI aHAJOTOBBIM U IU(POBBIM

puoOpOM.

Jlabopamopnusie pabomot u onvimol.

Omnpenenenue 1eHbl JeIeHUs KAl K3MEPUTEIHLHOTO MpHoopa.
W3mepenne paccTOsTHUN.
N3mepenne 00bEMa KUIKOCTH B TBEPOTO TeIa.
Onpenenenue pasMepoB MajbIX TEN.
WN3mepenne TtemrepaTypbl MNpH TOMOIIM >KHIKOCTHOTO TEpMOMETpa M JaT4HKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccieqOBaHUS IO MPOBEPKE THUIMOTE3bI: JAIBHOCTh MOJETA IIApUKa,
MyIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIe BHICOTA MYyCKa.

Pa3nen 2. [lepBoHayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JBwxxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBMKEHHUS YacTHI[ C TEMIIEpaTypoMu.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH U TBEPIBIX
(KpUCTaNIMYeCKuX) Teld. B3auMOCBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmonenue 6poyHOBCKOTO JBUKEHHUSI.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHKEHUEM MU OTTAKMBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OrmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIB30BaHueEM GoTorpaduii).

2. OnpITHI 110 HAOJFOICHUIO TETUIOBOTO PACIITUPEHHMS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MIPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.

Mexannueckoe ABWxKeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBUKeHHE. CKOpPOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIBM)KEHUH. Pacu€r myTu u BpeMEHU JBUKEHUS.

ukhwnNeE



SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBUe Tesl KakK NpUYMHA W3MEHEHHS
CKOpPOCTH JIBIKEHMsI Tell. Macca kak Mepa uHepTHoctu Tena. I[lnmotHocTh BemiectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBa.

Cuna kak XapakTepucTuka B3aumojeicTBusi Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepenne cuiibl C NOMOIIBIKD JUHAMOMeTpa. fIBieHHe TArOoTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jipyrux 1iaHerax. Bec tenma. HeBecomocth. CriokeHUE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozeicTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habnonenrne MexaHU4ecKoro JBUXKEHUS Tea.
N3mepenne CKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
Haburonenue siBjaeHUs] UHEPIUH.
Habmtoienue n3MeHeHus: CKOpOCTH MIPH B3aUMOJICHCTBUH TETl.
CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.
CroxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOIA.
Jlaﬁopamopnbte pabomot u onvimeol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JABMKEHHUS (IIApUKa B KUIAKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Janee).
2. OmnpeneneHune cpenHeil CKOPOCTH CKOJNBKEHHS OpycKa WM IIapuKa 10 HAKIOHHON
MJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.
4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHIIBI.
5. OneIThl, JEMOHCTPUPYIOUINE 3aBUCUMOCTb CHJIBI TPEHHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenue. CiocoObl yMEHBIIICHUS U yBEJIMUEHUS J1aBlieHus. [laBneHue ra3za. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béMa, Temnepatypsl. [lepenava naBneHust TBEPABIMU TeaMU, KUAKOCTIMHU
u razamu. 3akoH [lackans. [THeBMarnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  [mapocratmdeckuit  mapamokc. CooOmaromuecs cocyabl. [mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpHUMHBI CyIIECTBOBAHUS BO3IYIIHOM
o6onoukn 3emnu. Onbir Toppuuennu. M3mepenue aTtmochepHOro aBiieHUsS. 3aBUCHUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYXEHHOE B HUX Teo. BelTankuBaromias (apXxuMea0Ba)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronmecs: CoCy/sl.

I'mppaBnnueckwnii npecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIIKUBAIOIICH CHJIBI OT O00bEMa TOTPYKEHHOM dYacTH Tela |

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITATKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

8. VYcinoBue mIaBaHMs TeN: IUIABAHME WM IOTPY)KEHHE Tel B 3aBUCHUMOCTH OT
COOTHOUIEHUS TUIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimel.
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1. HccnenoBaHue 3aBUCMMOCTH Beca Teja B BoJe OT 00bEMa MOrpy:KEHHOM B JKUIKOCTb

4acTH TeJa.
2. OmpenenieHUE BBITAJKUBAIONIEH CHJIbI, JEUCTBYIOIIEHM HaA TEJO, MOrPYKEHHOE B
YKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIbI, JCHCTBYIOIIEH Ha TEJIO B
JKUJIKOCTH, OT MACCHI TeJa.

4. OnbIThl, TEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJKHBAIOLIEH CHJIIbI, IEUCTBYIOIIECH HA
TEJIO B KHMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YaCTH TeJa U OT MJIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBaHue apeomeTpa WJIM KOHCTPYHPOBAHHE JIOJKM U OIpPEIEICHUE €€

rPy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. I[IpaBmiio paBHOBeCHs
peiuara. [IpuMenenue mpaBuia paBHOBECHUS pblyara K OJOKY. «30JI0TO€ MPAaBHIIO» MEXaHUKH.
KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. Kunernmueckas M mnoTeHUMalbHas »sHeprus. IIpeBpamienue
OJIHOTO BHJ/Ia MEXaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHHS YIHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue paOOTHl CUTBI TPEHUS TNPU PABHOMEPHOM [BHKEHUM Tela IO

TOPU3OHTAIILHON TTOBEPXHOCTH.

2. HccnenoBaHue yCIOBUI paBHOBECHS pblyara.

3. Usmepenne KIIJ] HaKJTIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS] MEXaHUYECKON SHEPIUH.

8 KUIACC

Pa3nes 6. TensioBblie siBJICHUS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TeOprUn CTpOEHHs BellecTBa. Macca
U pa3sMepbl aToMOB M MoJeKyJl. ONbITbl, NOATBEP)KIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUH.

Mogenu TBEPAOrO, KHUJIKOTO U ra3000pa3HOro COCTOSIHUN BenlecTBa. Kpucrannnueckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIDHO-KMHETHUECKON Teopuu. C(CMauuBaHME M KalWJUIApHBIE SIBICHHA. TeruioBoe
pacIIMpEHNE U CKaTHE.

Temneparypa. CBsA3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOIO JBM)KEHUS YacCTHII.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIulonepenadya u
coBepieHre padoThl. Busl Temionepeaayu: TeIONPOBOIHOCTh, KOHBEKIMS, U3TyUECHHUE.

KonuuecTBo TemoThl. YenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TerioBoe
paBHOBecHe. YpaBHEHHE TEIJIOBOTro OanaHca. IlnaBieHune m OTBepAEBaHUE KPHUCTAIIIMYECKUX
BEIIECTB. YeNbHas TemioTa IuiaBleHus. [lapooOpa3oBanume u koHjeHcanwus. Mcmapenue.
Kunenue. YnaenpHass Temiora mapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpPAaTyphl KHUIIEHHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOmMBa. Y IeJIbHas TEII0Ta CrOpaHHs.

[Mpunmunsr  pabotel TermoBbix aBurartenedt KIIJ TemmoBoro asurarens. TemsoBble
JIBUTaTEIH U 3alIUTa OKPYKaroLeH Cpeibl.

3aKOH COXpaHEHMsI U IPEBPALLCHMSI SHEPTUHU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.



Hab6nronenne 6poyHOBCKOTO JBUKEHUS.
Hab6monenue nuddys3un.
Habmroienue siBjeHnii cMauMBaHUsI U KaWUISIPHBIX SIBJICHUI.
HabGmonenue TeniaoBoro pacuimpeHus Tel.
V3MmeHeHune AaBlieHus Ta3a pu U3MEHEHUH 00bEMa U HarpeBaHUK WU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMIepaTypsbl.
Buae! Tenonepenauu.
OxuaxieHue mpu COBEPLICHUHN PaOOTHI.
HarpeBanue nipu coBepiiieHUN padOThl BHCITHUMU CHIIAMHU.
. CpaBHEHME TETIOEMKOCTEN Pa3IMYHBIX BELLECTB.
. Habnronenue kunenus.
. HabnroieHue mocTostHCTBa TeMIEpaTyphl MPU TUIaBIICHUH.
13. Mojenu TeIIOBLIX ABUTaTEEH.
Jlabopamopnwvie padbomot u onvimol.
OnbIThHI 1O OOHAPYKEHUIO TEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUS.
OnbIThI IO BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITHI 1O HAOIIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Ornpezenienne 1aBieHUs BO3AyXa B OJJIOHE MINPHUIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIKICHUS.
[IpoBepka THUMOTE3bl JMHEWHOW 3aBUCUMOCTU [UIMHBI CTOJOWMKA >KUIKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIIepaTyphl.

7. HaGmroneHue M3MeHEHUs] BHYTPEHHEH SHEPTUU Tejla B pe3yjbTaTe TEIUIONepenadu U

paboThl BHEIIHHUX CHIL

8. HccnenoBanue siBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOTHOM U TOPSTYEi BOJIBI.

9. OmpeneneHue KOTUYECTBA TEIJIOTHI, MOJYUYEHHOTO BOJOW TMpPU TEIIIOOOMEHE C

HarpeThiM METAJUIMYECKUM ITUITHHAPOM.

10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTEIbHOM BIAKHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIABJIEHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

OnekTtpuzanus Ten. J[Ba poma aNeKTpUYECKUX 3apsAnoB. BzaumonelicTBHe 3apsyKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBUS 3apsSHKEHHBIX TET OT BEITUYUHBI
3apsiIOB U PACCTOSIHUS MEXKIY TEIAMM).

DnekTpuueckoe mosie. Hanpspk€HHOCTD AMeKTpUYecKoro mojst. [IpuHImm cyneprno3uium
ANEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIN sieKkTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsijia.

DNEeKTPUUECKH TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUUECKOTO0 TokKa. VMcTouHukm
MOCTOSIHHOTO TOKa. JIeHWCTBHSI 3JIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KUIAKOCTAX U razax.

Onektpuueckass 1enb. Cuna Toka. OieKkTpuueckoe HarpsbkeHue. ConpoTHBICHHE
MPOBOJHUKA. YJEIbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma Uil ydacTKa LEMH.
[TocnenoBarenbHOE U MapaieIbHOE COSAMHEHUE TIPOBOJHUKOB.

PaboTa 1 MOIITHOCTH AJEKTPUUYECKOTO ToKa. 3aKkoH [ koyms—JIeHma. DiaeKkTpudeckue menu
U TIOTPEOUTENH ICKTPUUIECKON SHEPTrUu B ObITY. KOpOTKOE 3aMBbIKaHHE.

ITocTostHHBIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moue.
MarunuTtHoe noJie 3eMIId U €ro 3HaueHHe JJIs1 ’KUu3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
3JIEKTPUYECKOTO TOKa. [I[puMeHeHne 3eKTpOMarHuToB B TEXHUKE. /[eficTBHE MarHUTHOTO MOJIS
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HAa TPOBOJHUK C TOKOM. OJEKTPOJABHUraTeslb MOCTOSSHHOro Toka. lcmonb3oBaHue
AJIEKTPOJIBUTaTEICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  Papazgess. SBieHue snekTpoMarHuTHOM — wHAyKuuu. [IpaBuno  JleHma.
OnextporeHeparop. CrocoObl MONYyYEHHs] 3JNEKTPUUECKOW HHEPTUU. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX HICTOYHHKAX SHEPTHHU.

Hemoncmpayuu.

DJIeKTpHU3aus Tell.
JIBa poJia aJIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJL.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOA.
DneKTpocTaTUuecKast UHIYKIIMSL.
3aKOH COXpaHEeHHUsI SJICKTPUUECKUX 3apsIOB.
[IpoBOIHUKY U AUDIIEKTPUKH.
MogenupoBaHue CUIOBBIX JTUHHUH 3JIEKTPUUECKOTO MOJIS.
HIcTOYHUKH TOCTOSTHHOTO TOKA.
JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B )KUJIKOCTH.
. 'a30BbIii pazpsa.
. U3amMepeHue cuibl ToKka aMIepMeTpoM.
. I3aMepeHue 31eKTpUuecKOro HApsHKEHUS BOIIBTMETPOM.
. Peocrar u marazuH cOnpOTHBIICHUM.
. B3anmoeiicTBre MOCTOSHHBIX MArHUTOB.
. MonenupoBaHie HEBO3MOKHOCTH pa3/I€IeHMsI 10JIFOCOB MAarHUTA.
. MozenvpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
. OneIT Opcrena.
. MarauTHoe noJjie Toka. JJIeKTPOMAarHuT.
. JleficTBMe MarHUTHOTO TOJI HA MPOBOJHUK C TOKOM.
. DNEeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
. UccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.
. OnpiTel Dapanes.
. 3aBUCUMOCTD HaIpaBJIeHUs] UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSI.
25. DyIeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomol u onvimol.
OnBITHI MO HAOTIOEHUIO DNIEKTPU3AIIUU TeNl MHAYKIUEH U PU CONTPUKOCHOBEHUH.
WccnenoBanue nelCTBUS JIEKTPHUUECKOTO OIS HA TPOBOTHUKH M TUAJICKTPUKH.
COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MOCTOSIHHOTO TOKA.
W3mepenne u peryaupoBaHue CHITBI TOKA.
N3mepenne u peryaupoBaHue HAPsHKCHUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PEe3UCTOPE.
7. OneITbl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  BJEKTPUUYECKOTO  COMPOTHUBIICHMS
MPOBOJIHUKA OT €0 JTMHBI, TIJIOMIAIH TTOTIEPEYHOTO CEYCHHS U MaTepuaa.
8. IIpoBepka mpaBuia CIIOKEHUS HANPSHKEHUW MPU MOCIEI0BATEILHOM COEIUHEHUH
JIBYX PE3UCTOPOB.
9. IIpoBepka npaBuiia Jyisi CUIIbI TOKA MIPU MapajuieIbHOM COEIMHEHUHN PE3UCTOPOB.
10. Onpenenenue pabOTHI AEKTPUUECKOTO TOKA, UIYILErO Yepe3 Pe3UCTOP.
11. OnpeneneHue MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIIEIEMOM Ha pe3UCTOpeE.
12. UccnenoBaHue 3aBUCUMOCTU CUJIbI TOKa, UAYIIETO Yepe3 JaMIOYKy, OT HalpsDKeHUS
Ha HEW.
13. Onpenenenue KII/] narpeBarens.
14. UccnenoBaHre MarHUTHOTO B3aMMOJEHCTBUSI TOCTOSIHHBIX MAarHUTOB.
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15. VI3yyeHre MarHMTHOIO TIOJsl IOCTOSIHHBIX MAarHUTOB NpU HX OOBEIUHEHHU U
pa3aeiIeHuN.

16. MccnenoBanue J€MCTBUS SJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOAECUCTBUS KAaTYIIKU C TOKOM U
MarHura OT CHJIbl TOKAa U HAaIIPABJICHUS TOKA B KaTyIIKE.

18. M3yueHue neicTBUsI MArHUTHOIO I10J1S HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATEIS.

20. U3mepenue KIIJl anekTpoaBurarebHONM yCTAHOBKHU.

21. OnbITHl 110 MCCIIEAOBAHUIO SIBJIEHMSI DJIEKTPOMAarHUTHOM HHAYKLHHU: HCCIEI0BAaHUE
M3MEHEHUH 3HAYCHMSI M HAIIPABJICHUS MHAYKIIHOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOrO JBWKEHHUs. PaBHOMepHOe mpsiMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMOJIMHEHOe JBIKeHne. CpenHsii W MrHOBEHHAs CKOPOCTh Tela NpH HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHoyckopeHHOe npsMonuHeiHoe aBrkenne. CBoooiHoe naaenue. OmnbIThl
lanunes.

PaBHOMepHOE ABMXkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
yIJ10Basi CKOpOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYNEPIO3ULIUU CHUJL.

Cwia ympyroctu. 3akoH ['yka. Cuia TpeHMs: cujia TPEHHUS CKOJIBKEHMsSI, CHJIa TPEHHS
MOKOS1, APYTHE BUBI TPEHUSL.

Cwia TSXKECTH M 3aKOH BCEMHUPHOTO TATOTCHHS. Y CKOPEHHE CBOOOJHOTO TaJCHUSI.
JBwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue maTepuanbHON ToukHu. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3menenune umnynbca. Mnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckass pabota U MomHOCTb. PaboTa cunm TskecTH, ynmpyroct, TpeHusi. Cs3b
sHeprun W padoTel. [loTeHIManpHas HEPrus Tela, MOJHSATOTO HaJl TOBEPXHOCTHIO 3E€MIIH.
[ToTenumanbHas 3Heprus cxkaroil npyxunbl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

1. HaGmromenrne MeXaHWYECKOTO JBMKEHHUS Tela OTHOCUTEIHHO Pa3HBIX TEJl OTCUETA.

2. CpaBHeHME MyTeH U TPACKTOPUM JIBUKEHMSI OJTHOTO M TOTO K€ Tella OTHOCHUTEIHHO
pPa3HBIX TEII OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHUS.

HabGnronenue aBMKEHUs Tena Mo OKPY>KHOCTH.

Habmronenne MexaHMUeCKUX SBJICHHM, MPOUCXOSIINX B cucTeMe oTcuéTa «Tenexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHHUU OTHOCUTENFHO KaOuHeTa (PU3HKHU.
3aBUCHUMOCTh YCKOPEHHUSI TeJla OT MacChl TeJla U IEUCTBYIOIIECH Ha HETO CHUJIBI.
HabGnronenue paBeHCTBA CHJT TIPU B3aUMOCHCTBUH TE.

N3MeHeHue Beca Tenna npu yCKOPEHHOM JBHKEHUU.

10 [lepenaya nmmynbca Ipyu B3aUMOJEHCTBHAN TEI.

11. TIpeoOpazoBaHust SHEPTUHN TIPH B3aUMOJICHCTBUH TEJI.
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12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aMMOICHCTBUH.

13. CoxpaHeHre UMIyibca Ipu aOCOTIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGmroienue peakTUBHOTO JIBHXKCHHS.

15. CoxpaHeHue MEXaHUYECKOW IHEPTUH IIPU CBOOOIHOM I1aJIEHUU.

16. CoxpaHeHHE MEXaHUYECKON SHEPTUU IIPU IBHXKEHHUH TeJla IO JEHCTBUEM INPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoncTtpyupoBaHue TpakTa JJIg pa3rOHa U JajIbHEHIIEr0 PaBHOMEPHOIO JBUKEHUS
[IapUKa I TEJICKKHU.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHKCHHS IapUKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue yCKOPEHHs Tejla MPU PaBHOYCKOPEHHOM JIBHXKCHHHM 110 HAKJIOHHOM
MJIOCKOCTH.

4. VccnenoBaHWe 3aBUCUMOCTH ITYTH OT BPEMECHH IIPHU PaBHOYCKOPCHHOM JIBIDKEHUH 0e3
HayaJbHOW CKOPOCTH.

5. IlpoBepka THUMOTE3Bl: €CIW MPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJlbHOU
CKOPOCTH IIYyTHM OTHOCSTCS KakK psJ HEYETHBIX YHUCEI, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbl HOPMAaJIbHOTO

JTaBJICHMUSL.

Omnpenenenne kodhhueHTa TPEHUS CKOIBKCHHS.

Ornpenenenne KECTKOCTU MPYKUHBI.

9. Omnpenenenue pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JIBIDKCHHHM Tella TIO0

TOPU30HTAIILHON TOBEPXHOCTH.
10. Onpenenenue pabOTHl CHJIBI YIPYTOCTH TMPU TMOABEME TPy3a C HCIOIb30BAaHUEM
HEMOJIBYKHOTO U MOJABHYKHOTO OJIOKOB.

11. 3yuyeHune 3aKOHA COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexann4veckue KoJ1e0aHUSA ¥ BOJHBI.

Konebarenbnoe nBwkenue. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHMIA: TEpUOJ], YacToTa,
aMmIuTyna. MarematMdyecKuil W NpPYKUHHBIM MasTHUKHU. lIpeBpaiieHue sHeprum mnpu
K01€0aTeIbHOM ABUKEHUH.

3aryxaromue konebanus. BeiHykneHHble konebanus. Pesonanc. MexaHnueckrue BOJHBI.
CgoiicTBa Mexannueckux BoJH. [IpogonpHbIe U MonepeyHbie BOJIHBL. JIJIMHA BOJTHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbBI B TBEPAOM TeEJE€, CEICMUYECKNE BOTHBI.

3ByK. 'poMKOCTB 3ByKa U BeIcOTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByKk U yIbTpa3BYK.

Hemoncmpayuu.

Hab6nronenue konebanuii Tel moa J1eHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.

Habmronenne BIHYX/IEHHBIX KOeOaHu 1 pe3oHaHca.

PacnipocTpanenue mpoaoabHbBIX U MTONIEPEYHBIX BOJH (HA MOJICTIH).

Habmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30oHaHC.

ﬂaﬁopamopubte padomul u onvimol.

1. OmpeneneHue 4acTOTHI U MEPHOIa KOJICOaHUH MAaTEMaTHYECKOTO MAasITHUKA.

2. OmpexneneHue 4acTOTHI U MEPHOJa KOJIeOaHUN MPY>KHHHOTO MasiTHUKA.

3. HccnemoBanue 3aBUCHMOCTH TEpHOJa KOJEOAHUI MOABENICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. VccnenoBaHue 3aBHUCHMOCTH TepHoOa KojeOaHWN MPY>KUHHOTO MAasTHUKA OT MacChl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTU TepHOAa KoJeOaHWi Tpy3a, MOJABEHICHHOTO K HUTH, OT
Macchl rpysa.
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6. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh TIepHOJa KOJeOaHWW MPYKUHHOTO
MasiTHUKA OT Macchl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/ICHUS.
Pa3nes 10. Di1eKTpOMarHuTHOE 10J1e M JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE TMoJie. DJIeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkaa 31eKTpoMarHuTHBIX BOJIH. Mcrionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.
DneKkTpoMarHuTHas nmpupoja ceera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. H3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIbIO MOOMIIBHOTO TeneoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBass monenn cera. Vcrounuku cBera. [IpsMonuHeliHOe pacmpoCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHus: cBeta. [lonHoe BHyTpeHHEee OTpaKeHUE CBETA.
Hcnonp30BaHne OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.
Jlunza. Xox nyweil B muH3e. Onrtuyeckas cucrema ¢oToammapara, MHUKPOCKONa u
Teneckona. ['na3 kak onTudeckas cucreMa. bin3opykocTs U 1abHO30PKOCTb.
Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. CrioskeHUe CIeKTpaIbHBIX IIBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpstmonuHEIHOE pacIpOCTpaHEHHE CBETA.
OTtpaxkeHue cBera.
[Tony4yenne n300paxkeHHi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xox nyueil B cobuparoliei JuH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tony4yeHnue n3o0paxeHnit C MOMOIIBIO JIMH3.
. Ilpunnun nelictBus ¢oTtoannapara, MUKPOCKOIA U TEJIECKOIA.
10. Mopaens rna3sa.
11. Pa3znokeHue 6enoro cBeTa B CIEKTP.
12. Tloydenue Genoro cBera MpH CIOKEHUU CBETA PA3HbBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimol.
1. MHccnenoBaHue 3aBUCUMOCTH YyIJIa OTPaKEHMsI CBETOBOTO JIy4da OT yrJjia MaJeHusl.
2. HzyueHue xapakTepUCTHK U300pakeHUs MpeaAMeTa B IIIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCMMOCTH YIJla MPEIOMIICHHSI CBETOBOTO JIyda OT yria MaJeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tomy4yenue n300pa>keHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTMH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKOHN CHUIIBI COOMpArOIeit TUH3BI.
OMnBITHI MO PA3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.
OnbITHl IO BOCIPHATHIO I[BETA MPEIMETOB NpPU MX HAOIIONEHUH Yepe3 I[BETOBbIC
(UITBTPHI.
Pasznen 12. KBanToBbIe sIBJIEHHUA.
Oneiter Pe3epdopna u mianerapuas moaenb aroma. Mojaens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBanThl. JInHelyaTble CIEKTPHI.
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PamnoaktuBHOCTh. Anb(da, Oeta- u ramma-uznydeHus. CTpoeHWe aTOMHOTO sipa.
Hyknonnas mogmens aromHoro sigpa. M3oromsl. PaanoaktuBHble TmpeBpainenus. Ilepuop
noJIypacnaaa aTOMHBIX sJiep.

SAnepHble peakMy. 3aKOHbI COXPaHEHUsI 3aps0BOIO U MAaCCOBOI'O YHUCEI. DHEPIUs CBA3U
aToMHBIX saep. CBs3p maccel M dHepruu. Peaknuum cunte3a u aenenus snep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepreTuka. JIeicTBUA pagMOAKTUBHBIX U3IyYE€HUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpsl U3JIy4eHHS U TOTJIOLIEHUS.

CrieKTpbl pa3aMyHbIX I'a30B.

CnekTp Boaopoaa.

Habumonenue tpekoB B kamepe BusbcoHa.

Pabora cuéryrka HOHU3UPYIOMIHUX U3TYICHHI.

Peructparus uznydeHusi pUpOJAHBIX MUHEPAJIOB U IPOIYKTOB.

Jlaﬁopamopuble pabomwt u onvimol.

1. HaGmroeHue CIUTIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPIUM YacTULBI 110 TOPMO3HOMY IyTH (110

doTorpadusim).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOpPUTEJIHbHO-000011IAK0 M MOYJIb.

[ToBTOpUTENEHO-0000IIAIONINIA ~ MOAYNIb  TMpENHA3HAYEH [UIS  CHCTEeMaTHU3aluu |
0000111eHUS TPEIMETHOTO COAECPIKAHUS U OIBITA IEATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (pU3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yJaroUIXcsl, BHIOPABIINX ITOT Y4eOHBIN MpeaMeT.

[Ipy wu3yyeHUHM JAHHOTO MOJIYJS pealu3ylTCd M CHCTEMaTU3UPYIOTCS  BUIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecrneunmBaeTcs JOCTHIKEHHE MPEIMETHBIX H
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00y4deHMs, (POpPMUPYETCS E€CTECTBEHHOHAY4YHas
IPaMOTHOCTb: OCBOECHHE HAy4YHBIX METOJIOB HCCIICIOBAHUS SIBICHUH MPUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSIMU OOBSICHATh (PU3NYECKUE SBJICHUS, MPUMEHSSI TOJTY4YEHHbIE 3HAHUS,
pelaTh 3aJa4i, B TOM YHCIIE KAYECTBEHHbBIE M DKCIIEPUMEHTAIIBHBIE.

[IpuHIMIIIANBHO AEATEIbHOCTHBINA XapaKTep JAaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
4TO 00ydarolrecs BBITOIHAIOT 331aHUs, B KOTOPBIX UM MpeAiaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBICHATH (PU3HUYECKUE SIBJICHUS
B OKpYXKarollel MPUPOIE U IOBCETHEBHOM JKN3HH;

HCIIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEA0BaHUS (PU3NYECKUX SIBJICHHUH, B TOM 4HCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HambOoJee BaXXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, MPaKTUYECKOIO HCIOJIb30BAaHUS PA3JIUYHBIX HCTOYHMKOB DJHEPIUUM HAa OCHOBE
3aKOHa MPEBPAIeHHs U COXPAHEHUSI BCEX U3BECTHBIX BUIOB SHEPTHUH.

DU A WN R



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuenne QU3MKKM HAa ypOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs HANpaBlIeHO Ha

JOCTHIKCHUE IMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuarotierocst 0yayT c(hopMUPOBaHbI CIIEAYIONINE JUYHOCTHBIE PE3YJIbTAaThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

- IIPOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCUICKON (hU3NYECKOit
HayKH;

- IEHHOCTHOE OTHOIICHHUE K IOCTUKEHUSAM POCCUNHCKUX YUEHBIX-(PU3HKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AaKTUBHOMY Y4acTHIO B OOCYKJE€HUHU OOIIECTBEHHO 3HAUYMMBIX U 3TUYECKUX
po6JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHUEM JTOCTUKEHUN (PU3UKY;

- OCO3HaHME BAKHOCTH MOPAJIbHO-ITUYECKHUX IIPUHLUIIOB B IEATEIBHOCTH YUEHOIO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCHPUSTHE ICTETHMUECKUX KadyecTB (PU3MUECKOM HayKH: €€ TapMOHHUYHOTO IOCTPOEHMS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHUE IIEHHOCTU (M3NYECKON HayKH KakK MOILHOIO MHCTPYMEHTa MO3HaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEHUIIEH COCTABIIIIONIEH KYJIbTYpHI;

- pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JESTENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:

- OCO3HaHUE LEHHOCTH Oe30macHoro obpas3a *U3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHpE, BaXXHOCTH IMpaBWil O€30IacHOr0 IOBEACHMS Ha TpaHCIOpTE, Ha JOpOrax, C
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

- c(popMHUPOBAHHOCTh HaBbIKA peQIIeKCUH, MPU3HAHME CBOETr0 IpaBa Ha OIIMOKY U TaKOro
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyaoBOro BocnuTaHus:

- aKTUBHOE y4YacTHE B PELICHUM MPAaKTUYECKUX 3ajad (B paMKax CeMbH, 00pa30BaTeIbHOU
OpraHu3aly, TOpojaa, Kpas) TEXHOJIOIMYECKOH M COLMalbHOM  HampaBJIEHHOCTH,
TpeOYIOIIMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

- UHTEpeC K NMPAaKTUYECKOMY H3yUeHUIO0 Mpodeccui, CBI3aHHBIX C PU3UKOM;

7) 3KOJIOTrM4eCKOr0 BOCIIMTAHMS:

- OpHUEHTalMsl Ha MpUMEHEHHE (UINYECKUX 3HAHUM [UIsl peleHus 3ajad B obiactu
OKpY’Karollen cpenbl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
TUISL OKPYKAIOIIEe Cpenbl;

- OCO3HaHMeE INI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPoOIeM U MyTel UX peleHus;

8) aganTannu K M3MEHSIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIOJHEHUHM WCCIEAOBAaHUM M TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTUX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO 1€ATEIbHOCTh;

- TOoTpeOHOCTh B (POPMHPOBAHMHM HOBBIX 3HAHUHN, B TOM 4Hcie (HOPMYIHpPOBATh HJEH,
MIOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;

- IUVJTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMM;

- CTpEMJICHHE aHAIM3UPOBATH U BBIABIATH B3AaUMOCBSI3U NPHUPOJIbI, OOLIECTBA U SKOHOMUKH,
B TOM YHMCJIE C UCIIOJB30BaHUEM (PU3NUECKUX 3HAHUM;



e - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUS Ha OKPYXKAIOLIYI0 CPEAY, BO3MOKHBIX
IJ100aJIbHBIX TOCIIEACTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOILIEro
oOpa3oBaHusi y oOyuyatomierocsi Oyayr cpopMUpOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABAaTEJIbHBIE YHHBEpPCAJIbHbIE Yy4yeOHBbIE JEWCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUSA, PETYISTUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble ornueckue aeiicTBUs:

® BBUIBJISATH M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHH);

e yCTaHaBJIMBATh CYLIECTBEHHBINH MPU3HAK KJIacCH(UKALUU, OCHOBaHUA AJ1s1 00001IeHus
Y CpPaBHEHUS;

® BBIIBIISITH 3aKOHOMEPHOCTH U TMPOTUBOPEYHS B pacCMaTpUBAEMbIX (PAKTax, TAHHBIX U
HaOJIIOICHUAX, OTHOCALIMXCS K (PU3HUECKUM SIBIICHUSIM;

® BBUIBJIATH NPUYMHHO-CJIEJICTBEHHbIE CBA3M NPU U3YYCHUHM (PU3MUECKUX SIBICHUHA WU
IPOILIECCOB, JIeJIaTh BBIBOABI C HCIOJB30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI35X (PU3NUECKUX BEITUUNH;

® CaMOCTOSTENILHO BBIOMpaTh crmocod pemeHus y4deOHOW (U3MYECKOH 3amaun
(cpaBHEHHE HECKOJBKMX BAapUAHTOB pELICHHs, BbIOOp Hambosiee MOAXOJSAIIEro ¢
Y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKue A1eHCTBHA!

® CIIOJIB30BATh BOIIPOCHI KaK UCCIIEAOBATEIbCKUN HHCTPYMEHT NTO3HAHUS;

® [IPOBOJUTH II0 CaMOCTOSITENBHO COCTaBICHHOMY IUIAaHY OIBIT, HECJIOKHBIN
(bU3HYECKU HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAaHNE (PU3UUYECKOTO SBJICHHUS;

® OIEHUBaTh Ha NPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIUIO, MOJIYYEHHYIO B XOJ€
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;

® CaMOCTOATENBHO  (OpMyIHpoBaTh OOOOIIEHHMS M  BBIBOABI 10  pe3yibTaTaM
IPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

® [IPOTHO3UPOBATH BO3MOKHOE JabHEHIIee pa3BUTHE (PU3UUYECKUX MPOILIECCOB, a TaKXKe
BBIJIBUTATH TPEATIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmaunmeii:

® T[PUMEHATh Pa3IMYHbIE METO/bl, HHCTPYMEHTbI M 3alpochl IpU IOUCKE U OTOOpE
MH(pOpMallMU WIK JaHHBIX C YYETOM IPeAIoKeHHON yueOHOo! (hr3nueckoi 3a1auu;

® aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MHPOPMAIMIO PA3TUUHBIX
BUJIOB U (pOPM IPECTABICHHUS;

® CaMOCTOSTENIFHO BBIOMpPATh ONTUMalbHYIO (hOpMy TMpeicTaBiIeHUs HH(OpMaruu u
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECIOKHBIMH CXEMaMH, JuarpaMmmamu, WHOU
rpaduKoil 1 UX KOMOMHALIUAMHU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

e B X0lIe OOCYXIeHHs Y4YeOHOro Mmarepuaja, Pe3yJbTaToB JIa0OpaTOpPHBIX pPaboOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYHIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbIE Ha PEIIeHHUE 3a/1auu U NOoAAepkKaHNue 0IaroKenaTeIbHOCTH OOIEHMS,;

® CONOCTaBIATh CBOM CYXKICHHUA C CYXICHMSAMH JpPYrUX Y4YaCTHUKOB JIMAJoOra,
OOHapy>KUBATh Pa3IMYMe U CXOJCTBO MO3ULIUH;

® BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX;



nyOMMYHO  TPEICTaBISITH  PE3yAbTaThl  BBINOJIHEHHOTO  (PM3MYECKOrO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATh M WCIOJh30BaTh NMPEUMYINECTBA KOMAaHIHOW M WHAWBHIYATHLHOU PaOOTHI
IIPH PEIICHUN KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

NPUHUMATh [EJIM COBMECTHOHW JIEATEIBHOCTH, OPraHW30BBIBATH JCHCTBUS 10 €€
JOCTHIKEHUIO: PACIPEIeNIATh POJIM, 00CYXKIIATh MPOILECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITNIOJHATh CBOKO 4YacTh PaOOTHI, JOCTUIas KavyeCTBEHHOTO pe3yibTaTra IO CBOEMY
HATPABIICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C IPYTUMU YJICHAMH KOMAH]IbI;
OIICHMBATh KAa4eCTBO CBOEr0 BKJIAaga B OOMMA TPOAYKT 1O KPUTEPHUSM,
CaMOCTOSITEIIEHO CPOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranu3anus:

BBISBJISITH IPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMIUX TSl peIieHus
buznyeCKuX 3HAHMUIA;

OPUEHTUPOBATHCS B PA3IMUHBIX MOJXOAAX MPUHATHS PEIICHUN (MHIUBUAYAITbHOE,
IPUHSTHUE PELLICHUS B IPYIIIE, IPUHATUE PELICHUN IPYIIION);

CaMOCTOSITEJIbHO COCTaBJISITh AITOPUTM pelIeHUs (PU3WYECKOM 3anayu WM IUIaHa
UCCIICIOBAHMSI C Y4ETOM HUMEIOUINXCS PECypCoOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH MPEIJIaracMble BApUAHThI PEIICHU;

JenaTh BEIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHbIA HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U NIpeuIaraTh IjiaH €€ U3MEHEHNS,

OOBSICHATh MNPUYMHBI JIOCTHXKEHUS (HEIOCTH)KEHUS) pe3yJabTaToOB JAEATENbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJ1 BBIMOJIHEHUS (PHU3HUUECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JAPYroro YeloBeKa B XOJ€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

npu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peumeHuu (GU3NYeCKuX 3ajad Wid B
YTBEPKJICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO APYroro.

HHPEAMETHBIE PE3YJIbTATHI

K xonuy oOyuenust B 7 Kjacce MpeIMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUAIOIIUXCSI YMEHUI:

UCTIONIB30BaTh TIOHATHS: (U3UYECKHE ¥ XUMHUYECKHE SIBIICHHS, HaOIIOJCHHE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULBI (PU3MUYECKUX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHMSI BelecTBa (TBEPIOE, JKHIKOE, ra3000pa3HOE), MEXaHUUECKOe
JBIDKEHHE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  MPSMOJMHEHHOE),  TPaeKTOpHs,
paBHOJCHCTBYOIAs cwia, Aedopmanus (ympyras, IJIaCTHYECKas), HEBECOMOCTb,
cooOmIaoNUecs COCybl;

paznuyath siBreHus (aud¢y3us, TEII0BOE IBUKEHHUE YacTUIl BEUIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE NIBM)KEHUE, MHEpLUs, B3aUMOJCICTBHE Tell, paBHOBECHE
TBEPABIX T C 3aKPEIUIEHHONW OCBbIO BpallCHMs, Iepeadya JaBlIeHUs TBEPIAbIMU



TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(GEpHOE JaBJIeHUE, IJIaBaHUE Tell, IPEBPaLeHUs
MEXAHUYECKOM HEPIUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YYEHHBIX (PU3MUECKUX SIBJICHUM B OKPY)KAIOLIEM MHpE, B
TOM 4yMcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPHI ABMKEHHS C Pa3IU4YHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHHS B IPUPOLE U
TEXHUKE, BIHMAHUE aTMOC(EpPHOro AABICHMSI HAa XXUBOW OpPraHu3M, IUIaBaHHE pPbIO,
pBIYary B TEJE YEeIOBEKa, MPU 3TOM IEPEBOIUTH MPAKTUYECKYIO 337ady B Y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3MUECKUX SBJICHUH;

OIKCBIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJIECHUS, UCIIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEILECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYIrOCTH, CHJa TSDKECTH, BEC Tella, CWIa TPEHUs, JaBIICHUE
(TBEpmOrO TENa, KUAKOCTH, Ta3a), BBITAIKMBAIOUIAs CWJIA, MEXaHWYecKas padora,
MOILIHOCTb, IUIEYO CHJIBI, MOMEHT CHWJIbI, KO3(Q(HUIMEHT IO0JIe3HOr0 JeicTBUsA
MEXAaHU3MOB, KUHETUYECKasi W MOTEHLHUAaJIbHAsl SHEPIUs), IPU ONUCAHUU IPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYCHUS U €AMHULIBI
(GU3NUECKUX BEIMYMH, HAXOTUTH (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PH3HMUECKYIO
BEJIMYMHY C JPYTUMHU BEJIUYMHAMH, CTPOUTh TpaUKH H3YYEHHBIX 3aBHCHMOCTEH
(U3HMYECKUX BEINYHH,

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHHUS M IPOLECCHI, HCIOJIb3Ys
IpaBUiIa CIOXKEHUs CUJ (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akon Ilackans, 3akoH
Apxumena, TpaBWIO paBHOBECHsl pbuara (0JIOKAa), «30J0TOE IMPABHIIO» MEXAHHKH,
3aKOH COXpaHEHUs MEXaHWYECKOM DHEPruu, IpHU OTOM JaBaTb CIIOBECHYIO
(bOopMyIHMPOBKY 3aKOHA U 3aIlIUCHIBaTh €M0 MaTEMATHUYECKOE BBIPAXKEHHUE;

OOBACHATh (U3UYECKUE SIBJICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTyalMil MPaKTUKOOPHEHTUPOBAHHOIO XapaKTepa: BBIABIATH INPUYMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTUYECKHX IIaroB ¢ OMopoil Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (PU3MUECKUX SBJICHUHM, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3agaud B 1—2 JAelcTBUS, MCNONb3ysS 3aKOHbI M (OPMYIIBI,
CBs3bIBaloIlMEe (U3MUYECKHE BEIWYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aJauu
3alMChIBaTh KPATKOE YCJIOBME, MOJCTABIATH (U3UYECKUE BEIWYMHBI B (OPMYJIBl U
IPOBOJUTH Pacy€Thl, HAXOAUTH CIPABOYHbBIC JAHHBIC, HEOOXOAUMBIE IJIS pEIICHUsS
3aJa4, OLIEHUBATh PEATMCTUYHOCTh MOTYyYeHHON (PU3MUECKOI BEIIMYMHBL;
pacro3HaBaTh MpOOJIEMbI, KOTOpPHIE MOKHO PELIUTh IPU TOMOLIM (PUIUUECKUX
METONOB, B OIIMCAaHUM HCCIIENOBAHUS BBIACIATH IPOBEPSIEMOE IIPEAINOIOKEHUE
(runotesy), pa3iIdyaTb U HWHTEPIPETHPOBATH IOJYUYEHHBIH pe3ynbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JI€NaTh BBIBOAKI 110 €T0 PE3y/IbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten: (GopMynaHpoBaTh MPOBEpPSEMbIE MPEANONIOKEHHs, CcOOUpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOJIBI;
BBITOJIHATH NPSMbIE U3MEPEHUsSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUJIbl U
TEMIIepaTypbl C UCIOJIb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJ]aHHOM a0CONIOTHOM MOTPELTHOCTH U3MEPEHUH;
MIPOBOJNTH WCCIICIOBAHUE 3aBHUCHMOCTH OIHOW (hPM3MUECKON BEIWYHHBI OT JAPYroi C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYILIETOCS
TeNna OT BPEMEHH JIBH)KEHUS TeJla, CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tejla, KaueCcTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLaan
CONIPUKOCHOBEHHMSI TeJI, CHJIbl YNPYTOCTH OT YIJIMHECHMS IPYXKUHBI, BBITAJIKUBAIOIIEH
CHIIBI OT 00BbEMa TOTPYKEHHOHM 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €&



HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT INIyOWHBI, Ha KOTOPYIO HOTIPYKEHO Telo,
YCIIOBHU TJIaBaHMUSA TEJ, YCIOBHHM paBHOBECHSl pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIeNOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpeHus, cienys MpeIoKeHHOMY IUIaHy, (PUKCHPOBATh pE3yJbTaThl MOIy4YCHHON
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHUJEC NPEIJIOKEHHBIX TAaONMLl U TIpadUKOB,
JIeJIaTh BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEIOBaHMS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTHU W TBEPAOrOo Tela, CWJIA TPEHUS CKOJIBXKEHHUS, JIaBJICHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CWJIA, JCUCTBYIOIAs Ha MOIPY)KEHHOE B KHUAKOCTb TeEJO,
KO3 QHUIMEHT TOJE3HOr0 ACUCTBUS MPOCTHIX MEXAHH3MOB), CIEAYS MPEIOKEHHOU
UHCTPYKLIMU: IIPU BBINOJIHEHUH U3MEPEHUH COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAUEHUE UICKOMOM BEIMYUHBI;

coOioaTh TMpaBWja TEXHUKH 0e30MacHOCTH Tmpu pabore ¢ 1abopaTOpHBIM
000pyZI0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY Ibl, OapOMETp, pblyar, MOJABHKHBIN U
HEMO/BKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha HX OMNMCAaHUA (B TOM 4YHCIE: MOJUIMIHUKH, YCTPOHCTBO
BOJIOIIPOBOZA, THMAPABIMYECKUM INPEcC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcocC,
apeoMeTp), UCTONb3ysl 3HAHUS O CBOMCTBAX (PM3MUECKUX SIBICHUH M HEOOXOIUMBIC
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAUTh MH(MOPMAIMIO O MpUMepax) MPaKTHYECKOrO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH TpH OOpalleHud ¢ NpUdOpaMu M TEXHUYECKUMH YyCTpoicTBamu,
COXpaHEHMsI 370pOBbsi M COONIIOIGHHUS HOPM OSKOJOTHYECKOrO TIIOBEACHHS B
OKpYXKarollleu cpee;

OCYILECTBIISITh OTOOp HMCTOYHUKOB HH(popmanuu B MHTepHETe B COOTBETCTBMM C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIMXCSl 3HAaHUHM U MyTEM CpaBHEHUS
pas3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAsl SBJISAETCS MPOTUBOPEUNBON
WJIM MOKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BaTh NIPU BBINOJHEHUM YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypcbl cetu HHTepHer,
BJIa/IeTh MpUEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpMALUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro copepkaHusi, B TOM YHUCJIe MyOJINYHO JIeNaTh
KpaTKue COOOIIEHHSI O pe3yibTaTax MPOEKTOB WM YyYeOHBIX HCCIIEeIOBaHU, IPU 3TOM
IPaMOTHO HUCHOJb30BAaTh HM3YYCHHBIM MOHATUHHBIN ammapaT Kypca (U3HKH,
COIPOBOXKAATh BBHICTYIIJICHUE MPE3EHTaIUEH;

IIPYU BBIIIOJIHEHUHU Yy4YEOHBIX MPOEKTOB M MCCIEIOBAaHUM paclpenessTh 00S3aHHOCTH B
IPyIIE B COOTBETCTBUM C ITOCTABJIEHHBIMU 33/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NeNCTBUI, aJeKBAaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JESATEIBHOCTH TPYIIIIHI,
BBICTpAauBaTh KOMMYHUKAaTUBHOE B3aUMOJAECHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILUX.

K xonmy oOy4yeHus B 8 kiacce mpeaMeTHBIC pe3ylbTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

HCIIOJI30BATh MOHATHA: MAaCCa U PasMCpbl MOJICKYJI, TCIIJIOBOC ABUKCHHUC aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBa, KPUCTAJUIMUECKUE U aMOp(HbIE Telna,
HACBIILICHHBI U HEHACBILIEHHBIN 1ap, BIAXKHOCTh BO3yXa, TEMIIEPATypa, BHYTPECHHSIA
SHEprus, TeIJIOBOW JABUTATENb, AJIEMEHTAPHBIN JIEKTPUUECKUHN 3apsij, JIEKTPUUECKOE



110JIe, MPOBOJHUKU W JIUIIEKTPUKH, TOCTOSHHBIA JJIEKTPUYECKUH TOK, MarHUTHOE
HOJIE;

pa3iauuaTth SIBIEHUA (TEIJIOBOE paCIIMpPEHUE U CXKaTHE, TEIUIoNepenada, TEMIoBOe
paBHOBECHE, CMauMBaHME, KalWUIAPHBbIE SBICHUS, HCHApEeHUE, KOHJEHCaIus,
IUIaBJICHHE,  KpUcTaum3auus  (OTBepJeBaHME),  KHUIEHHE,  TeIulonepenaya
(TEenIonpoBOJHOCTh, KOHBEKLMS, W3JIyUYE€HHUE), DJIEKTpU3aLUs TeJl, B3aUMOJIECHCTBUE
3apsA70B, JEUCTBHSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIECHCTBUE
MarHuToB, JAEWCTBHE MarHUTHOI'O IOJI1 HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
UHAYKLMSA) 1O ONMCAHUI0 MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4ucie (U3NYECKUE SBIEHUS B IpPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWUISIPHBIE SIBJIEHUSI B MPUPOAE, KpHUCTaulbl B mpupoae, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHl, TyMaHa, MHEs, CHera,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, OJIEKTPUYECTBO IKUBBIX OpPTaHHU3MOB,
MarHuTHOE Mosie 3eMid, Jpeld MOoIHCOoB, pOJib MArHUTHOTO MOJS JUISL KHU3HM Ha
3emJie, OJSIPHOE CHUSHUE, IIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 337auy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIKCBIBATh U3YYEHHBIE CBOMCTBA Tel U (PU3MUECKUE SBJICHUS, UCHOb3Ys (PU3NYECKHE
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIUIOTHI, YyHeIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJElbHAas TEIUIOTa IUIABJICHUSA, YAEIbHAs TeIIoTa
napooOpa3oBaHMs, yAEIbHAs TEIUIOTa CTOPaHHs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAIMHBI, OTHOCUTEIbHAS BIIAXXHOCTb BO3/1YXa, JIEKTPUUYECKUU
3apsil, CHJa TOKa, JJIEKTPUYECKOE HAaMpsDKEHUEe, CONPOTUBICHHUE IPOBOIHMKA,
yJIelIbHOE COIPOTHUBIIEHHE BEIIECTBA, pab0Ta U MOIIHOCTb 3JIEKTPUUYECKOT0 TOKa), IpU
ONMCAHWU MPaBWIBHO TPAKTOBaTh (DU3MUECKUH CMBICI HCIHOJb3YEMBIX BEIMYMH,
0003HaueHMs M eIUHHIbI (PU3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMU BEJIUYMHAMHU, CTPOUTH TIpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIMYMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHHS] MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBa,
OPUHIUI CYNEpNo3uIMH Moje (Ha KayecTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsaa, 3akoH Oma ans ydacTka nenu, 3akoH Jxoynsa—J/IeHnma, 3akoH coxpaHeHHs
DHEPIuu, MPH 3TOM JaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA W 3alHCHIBATh €ro
MaTeMaTUYECKOE BhIPAKEHUE;

OO0BSACHATH (PU3MUECKHE TMPOIECCHl U CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin MIPaKTUKOOPUEHTUPOBAHHOT O Xapakrepa: BBISIBIISITH
MPUYNHHOCIEACTBEHHBIE CBSA3HM, CTPOUTh OOBSACHEHHE M3 1—2 JIOTMYECKUX MIaroB ¢
ornopoif Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SABICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adauyd B 2—3 JEWCTBUSA, HCIOJB3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aJauu
3aMKChIBaTh KPAaTKOE YCJIOBUE, BBISBISATh HEIOCTATOK JAHHBIX JJISl pElICHUs 3aJaud,
BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE JJIs €€ PEelIeHus], IPOBOJUTh Pacu&Thl U
CpaBHUBATh [10JIyUCHHOE 3HaU€HUE (PU3MUECKON BETMUYHUHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO pELIMTh INPU MOMOIIM (HU3HUECKUX
METOJIOB,  MCIIONb3ysd  ONUCAaHUE  MCCIENOBAaHUSA,  BBIICISATH  MPOBEPSIEMOE
IIPEIIIOJIOKEHNAE, OLICHUBATH IPABWJIBHOCTh IIOPSAKA IPOBEICHHUS MCCIEAOBAHUA,
JIEJIaTh BBIBOJIBL,



IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBONCTB
Ten (KamwUIspHbIE SIBJICHHS, 3aBUCUMOCTBH JIaBJICHHMsI BO3JAyXa OT €ro o00béma,
TeMIIepaTypbl, CKOPOCTH MPOLIECCAa OCThIBAHUS U HArpeBaHUsA IIPU U3JIy4YCHHUH OT LIBETa
U3y4yarouie (Morjomaroneil) MOBEpXHOCTH, CKOPOCTb HCIApPEHHUsT BOJBl  OT
TEeMIepaTypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, JJEKTpU3alMs Tel U
B3aMMOJIEHCTBUE DIIEKTPUUECKUX 3apsiiOB, B3aMMOJECHCTBUE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3alisl MAarHUTHBIX I10JIEH OCTOSHHBIX MarHUTOB, AEHCTBUS MarHUTHOI'O MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOJBUTATENs
IOCTOSIHHOTO TOKa): (hOpMyIMpoBaTh IPOBEPSEMbIE IPENINOJIOKEHHs, CcOOUpaTh
YCTaHOBKY M3 MPEMJIOKEHHOIO 00O0pyJdOBaHMs, OINMCHIBaTH XOJA OINbITa U
(GopMyIHpOBaTh BHIBO/BI;

BBINOJIHATh NPSIMbIE U3MEPEHUsI TeMIIEPaTyphbl, OTHOCUTEIBLHON BJIAXXHOCTH BO3/1YyXa,
CHJIBI TOKA, HANpPSUKEHUS C MCIIOJIb30BAHMEM aHAJIOIOBBIX IMPHUOOPOB U JIAaTYMKOB
(Gu3nYecKuX BEJIMYUH, CPAaBHUBATh pPE3Yy/lbTaThl H3MEPEHUM ¢ Y4€TOM 3aJaHHOM
a0COIOTHON MOTPEIIHOCTH;

IIPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOH BEIMUYUHBI OT JPYrou C
UCIIOJIb30BAaHUEM NPSAMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOAHHUKA OT
€ro JUIMHBI, IJIOIIAJU MOMEPEYHOI0 CEYEHUs U YAEJIBHOIO CONPOTHUBIICHUS BELIECTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILETO Yepe3 NPOBOJHUK, OT HANPSDKEHUS Ha IPOBOIHUKE,
UCCJIEIOBAaHHUE T10CJIEI0BATEIbHOTO U MApajUIeIbHOTO COEJUHEHUM MPOBOJHUKOB):
IUITAHUPOBATh HCCIEe0BaHUE, cOOUPAaTh YCTAHOBKY M BBINOJHATH M3MEPEHUs, Clenys
IPEJJIOKEHHOMY IIaHY, (PMKCUPOBATh PE3YJIbTAThl MOJIYYEHHON 3aBUCUMOCTU B BUJE
TaOIMI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIeI0BaHHUS;

IPOBOJUTh KOCBEHHbIE M3MEPEHUs (U3NUYECKUX BEIMUYUH (yIelbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJIEHUE MPOBOJHUKA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcOoOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY, CIEays
IPEJI0KEHHOW MHCTPYKIUH, U BBIYUCIIATH 3HAUEHNUE BEIMUNHBI,

coOnrofaTh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOPON HAa UX OMHCAHUS (B TOM YHCJE: CUCTEMa OTOIJICHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUETYMK AIIEKTPUUYECKON
SHEpPruM, HIJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpuMepBl), SJEKTPUUYECKHUE MPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
MIOCTOSIHHOTO TOKA), HWCIHOJIb3ysS 3HaHUA O CBOMCTBaX (U3MUECKUX SBJICHUH U
HEo0X0/1uMble (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCThIE TEXHHUYECKHE YCTPOICTBa M W3MEpPUTENbHbIE MPUOOPHI MO
CXeMaM M CXEMaTHYHBbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUIaTEIb BHYTPEHHEIO CTOPaHHUs, JIEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMBI 3JIEKTPUUYECKUX LIeTel C MOCIeN0BaTebHbIM U MapauleIbHbIM COEIMHEHUEM
HIIEMEHTOB, pa3nyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPHUECKUX ETeH;
OPUBOANUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MpPHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJHEBHOW XM3HM s OOecredeHus
0€30MacCHOCTH MpH OOpaIleHud ¢ NpUOOpaMu U TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COONIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYIIECTBIISATh MOMCK HH(POpMaLuu (U3NYECKOTO cojepxaHus B MHTepHeTe, Ha
OCHOBE MMEIOIMXCS 3HAHUW M NYTEM CpaBHEHHUS JOINOJIHUTEIbHBIX HCTOYHUKOB
BBIJICJIATE MH(QOPMALMIO, KOTOpas SBISETCS NPOTUBOPEYMBON MIM MOMKET OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh MPH BBHIOJHEHUN YUEOHBIX 3alaHU HAYyYHO-TIOMYJSPHYIO JIUTEPaTypy
($U3MUeCKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh NpUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, NpeoOpazoBaHMsl HMHGOpMAIMM U3
OJTHO 3HAKOBOW CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KaHUsS, B TOM YHUCIIEe
nyOlIMYHO  IPEICTaBISITh  PE3yiabTaTbl IMPOEKTHOM WM HCCIENOBATEIbCKON
JEeSITEIbHOCTH, NIPU 3TOM IPAMOTHO HMCIIOJIb30BaTh U3YyYCHHbIN MOHATHHHBIN ammapar
Kypca (pHU3MKH, COPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHCH;

OpY BBIOJHEHUHM YYEOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UUECKUX MPOIECCOB
pacrpenesaTb 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABICHHBIMH 3ajayaMy,
CIIEINTH 32 BBIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OLICHMBaTb COOCTBEHHBIM BKJIaJ B  JI€ATEIbHOCTh  TPYIMIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISSL TOTOBHOCTD Pa3peliaTh KOH(INKTHI.

K xoHuy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

WCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalbHAas TOYKa, TPACKTOPUS,
OTHOCUTEIIbHOCTh MEXaHUYECKOTr0 JIBMKEeHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHUE, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh M TEPErpy3Kd, LEHTP
TSOKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tela, paBHOBECHE,
MEXaHHYECKUE KOJICOaHWsI W  BOJHBI, 3BYK, HHQPPa3ByK H©  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JATbHO30PKOCTh, CIEKTPhl HMCIYCKaHWs W TIOTJolleHus, aibpa, Oera- U Tramma-
W3IIy4€HHUs], U30TOIbI, SACpHAs SHEPIeTHKA;

pa3iuuath SBJICHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEWHOE JIBI)KEHUE, CBOOOIHOE TMaJICHUE TEJI, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TeEJ, pEAKTUBHOE JIBH)KECHHE,
KoJiebaTenbHOe JBMIKEHHE (3aTyXarollue W BBIHYXICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpaXEHUE 3ByKa, NPSIMOJMHEWHOE paclIpOCTPaHEHHUE,
OTpa)KE€HUE U MPEJIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3IOKCHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIEPCHS CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWUYATOTO CIIEKTPa W3ITy4EHUS )
[0 OMHMCAHUIO MX XapaKTE€PHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOe (U3UYECKOE SBIICHHE;

pacro3HaBaTh MPOSIBICHUE W3YUEHHBIX (PU3MUECKUX SBICHUN B OKPY’KaIOIIeM Mupe (B
TOM uYHcle (U3HUECKUe SBICHUS B MPUPOJIE: MPHUIMBHI U OTIUBBI, JBIKEHUE TUIAHET
ConHEYHOM CHCTEMBI, PEaKTUBHOE JIBI)KEHHE KUBBIX OPTaHU3MOB, BOCTIPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJHBI, IyHAMH, 3XO, I[BE€Ta Te,
ONTHUYECKHUE SIBJICHUS B  TPHPOAE, OHOJOTUYECKOE  JICWCTBHE  BHJIUMOTO,
yIbTPaUOIETOBOTO M PEHTTEHOBCKOTO H3JIYUY€HUN, €CTECTBEHHBIM DPaTUOAKTHBHBIN
$oH, KOCMHYECKHE JIy4H, pPaJHMOAKTUBHOE W3JIy4eHHUE TIPUPOJAHBIX MHHEPAJIOB,
NEeiCTBUE PalMOaKTUBHBIX M3TYYCHHI HA OPraHU3M 4YeJIOBeKa), IPU ITOM MEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH)
(bU3UYECKUX SIBICHUN;

OTHMCHIBATh U3yUYCHHBIC CBOMCTBA TET U (PU3NYCCKUE SBICHUS, UCIIONB3Ys (PU3NIECKUE
BEJIMYMHBI (CpeqHsss U MTHOBEHHAs CKOPOCTh Tejla IMPU HEPAaBHOMEPHOM JABHXKEHUU,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIOBas CKOPOCThb, CHJIa TPEHUS, CHJIa YHOPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTrO MaJCHMsI, BEC Tejla, UMITYJIbC Tejla, UMIYJIbC
CHWJIBI, MEXaHUYecKasi paboTa U MOIHOCTb, MTOTCHIIUATbHASI YHEPTHsI Tela, MOAHITOTO
HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CKAaTOM MPYKUHBI, KUHETHYeCKast



SHEprus, IOJHAas MEXaHWYecKas SHEeprus, MepuoJ M 4YacToTa KOJIeOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, I10KA3aTelb IPEIOMIICHUS
cpezbl), PU ONUCAaHUM IMPABHIBHO TPAKTOBaTh (PU3MUYECKUM CMBICI HCIOJIb3YEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHUIBI (PU3NYECKHX BEIMYMH, HAXOIUTHh (HOPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYIO BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

XapaKTepU30BaTh CBOIMCTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUsI HEPIMU, 3aKOH BCEMHUPHOI'O TIATOTEHUS, NMPUHLUI CYNEPHO3ULUU CHII,
IPUHIUI OTHOCUTENbHOCTHU ['anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHbl OTPAXEHUsSI M TIPEIOMIIEHUSI CBETA, 3aKOHBl COXPAHEHMs 3apsiOBOrO U
MaccoBOro 4YHcel MpU SACPHBIX peakUusX, IMpd HTOM JlaBaThb CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIUChIBaTh €M0 MaTEMATHUECKOE BBIPAXKEHHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeNl, B TOM YHCIE M B KOHTEKCTE
CUTyallUd ~ NPAaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOil Ha 2—
3 u3yuyeHHbIX CBOMCTBA (U3UYECKUX SABICHUM, (PUIUUECKUX 3aKOHOB HIH
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIe 3aja4uM (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI), UCTIONb3Y
3aKOHBl M (DOpMysibl, CBsI3bIBarOLIME (PU3UYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBUSL 3a/ladyd 3allMChIBaTh KPaTKOE YCJIOBME, BBIABIATH HEAOCTAIOLIME WU
U30BITOYHBIE JTAaHHBIC, BHIOWPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIS pPELICHUs,
IPOBOAMTH pPAacy€Tbl U OLEHUBATh PEATUCTUYHOCTb IOJYYEHHOTO 3HAu€HUs
(bu3nUecKoil BETUUNHBL;

pacrio3HaBaTh NPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IPH MOMOIIM (HU3UYECKHX
METOJIOB,  MCIIOJNb3ysd  ONHCAaHWE  MCCIENOBaHUS,  BBIICIATH  MPOBEPSIEMOE
NPENOoNI0KEeHNe, OICHWBAaTh IMPABWIBHOCTh TMOpPSJIKA MPOBEACHUS HCCIEeIOBaHMS,
JIeJIaTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YNIbTAaThl HAOIIOAEHUN U OIIBITOB;

IIPOBOAMTDH ONBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WIM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HploTOHA, 3aKkOHAa COXpaHEHUs YHEPTUH, 3aBUCUMOCTh
nepuoja KojiebaHui MPyKUHHOTO MAaATHHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHUMOCTb OT aMIUTUTY/AbI MaJIbIX KOJeOaHUH, NPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pa3JIoOKEHHE Oelloro cBeTa B CIEKTpP, U3YYEHHE CBOICTB H300pa)keHUs B
IUIOCKOM 3€pKaJle M CBOMCTB H300pakeHHMsI MpeaMmera B coOMparoliel JIMH3E,
HAOJIIO/IEHUE CIUIOIIHBIX W JIMHEHYaThIX CIIEKTPOB H3IYUYEHHUS): CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY M3 N30BITOUHOTO HaOOpa 000PyA0BaHUS, ONIUCHIBATE X0 ONbITAa U
€ro pe3yibTaThbl, POPMYIUPOBATH BHIBOIBI;

IPOBOAUTh NPU HEOOXOAMMOCTH CEpPHIO MPSMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3HaYeHHe H3MepseMol BeNUYMHBI ((POKYCHOE pacCTOsSHHUE COOUpAIOLIeH JIMH3bI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IIPOBOAMUTH HCCIIEIOBaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
OpSAMBIX M3MEPEHMH (3aBUCUMOCTh IyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JIBUKEHUM 0e3 HaualbHOW CKOpPOCTH, TMepuoja KojiedaHHM MaTeMaTHuecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUS CBeTa OT yrja HaJeHHus U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yAbTaThl IMOJYYEHHOW 3aBHCHUMOCTH
(Gu3n4ecKux BEIMYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOABI MO PE3yJIbTaTaM
UCCIIEIOBAHMSI,

IPOBOJIUTH KOCBEHHBIC HM3MEpEHHUs (U3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHUE Teja IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOAHOIO MaJleHHs,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHs] CKOJIBKEHHUS, MeXaHHuecKkass pabora u



MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTUYeCKOro U MPYKUHHOTO
MasTHUKOB, ONTHYECKas CWIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh HU3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIIOJIHATH
U3MEpEHMS, Cenysl NMPEeAJIOKEHHON MHCTPYKLIMH, BBIUUCISTH 3HAUEHUE BEJIMYUHBI U
AQHAIM3UPOBATh IOJyYEHHBIE pE3ylbTaThl C Y4YETOM 3aJaHHOW MOTPEHIHOCTH
U3MEPEHHU;

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENeH: MaTepuanbHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTAHETapHasi MOZEIb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapaKkTepU30BaTh MPUHILMIBI JEHCTBUS HM3YYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOIl HAa UX OMUCAHUS (B TOM YHUCIE: CIIUOMETP, JATYUKHU MOJIOKEHUS,
pacCTOSIHUA U YCKOPEHHSI, PaKeTa, 9X0JI0T, OUYKH, TIEPUCKOII, OTOAImapaT, ONTUIESCKHIE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, KaMmepa Bunbcona), uCHonb3ys 3HaHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
WU3MEPUTENIbHBIX NMPUOOPOB M TEXHOJOTHYECKHX MPOIECCOB IMPH PEHICHUH Y4eOHO-
IPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUIsl IOCTPOCHUSI M300paKEHUN B IJIOCKOM
3epKajie U coduparouieit TuH3e;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUUECKOTO
UCTIOJIB30BaHUS (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHUus
0e30macHOCTH TpU OOpalieHuH ¢ TpuOoOpaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COOJIIOIGHHUS HOPM OSKOJOTHYECKOrO TIIOBEACHHS B
OKpYXKarollleu cpee;

OCYILIECTBIIATh MOMCK HMH(OpManuu (¢uzndyeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsI TMOMCKOBBIA 3ampoc, HAaXOAUTh IYTU OIpEeAeIeHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HH(pOpMAllMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh NIPU BBINOJHEHUH Y4YE€OHBIX 33JaHUIl HAYyYHO-TIOMYJISIPHYIO JINTEPATypy
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHbIE MaTepHuaibl, pecypcbl cetu HHTepHer,
BJAJIeTh MpUEMAMM KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpazoBaHUs HHGOpMaLUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE MH(POpPMAaLUU
U3 HECKOJIBKUX HCTOYHUKOB (DU3MUECKOTO COACp)KAHUSA, MyOTUYHO TMPEICTaBIATh
pe3yNbTaThl MPOEKTHOM WIIM MCCIIEeI0BATENIbCKON N1€ATENbHOCTH, IPU 3TOM T'PaMOTHO
UCIIONIb30BaTh W3YYCHHBIM TOHATUHHBINA amnmapar H3y4aeMoro paszzaena (U3NKd U
COTPOBOXKAATh BBICTYIUICHHE TMpe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUHU
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NPOrpamMMbl Bcero OGHTPOJII)HLIC %aKT“quK"e o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypeb
Pazgen 1. ®u3uka v €€ poJib B MO3HAHUHU OKPYKAKILEr0 MUPa
bubmuorexa [JOK
11 Pu3Hia - HayKka 0 MPHPOJe 2 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
12 DH3HHECKHE BEIHHHbI 2 ! https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAay4HBIH METO MO3HAHUS 2 1 https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHava/ibHbIe CBeIeHUS] O CTPOEHHH BelllecTBa
2.1 CtpocHue BelecTBa 1 bubmorexa HOK
' P B https://m.edsoo.ru/7f416194
29 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 5 1 bubmuorexa [JOK
' BEIIICCTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 bubmorexa HOK
' p m https://m.edsoo.ru/7f416194
Hroro no pazgeny 9)
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [JOK
3.1 Mexanuteckoe BIokeHIe 3 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
3.2 Muepuus, macca, m0THOCTE 4 1 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.3 Cuna. Buer cun 14 . 2 https://m.edso0.ru/7f416194
Hroro no pazneny 21



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

Pa3nen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH U ra3oB

41 Masnenue. llepenaya naBieHuss TBEPABIMU 3 bubmumoreka [IOK
' TeJIaMU, YKUIKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHE KHKOCTH ° https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
4.3 ATmocheproe naseHie 6 https://m.edsoo.ru/7f416194
44 JleficTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6mmoreka [IOK
>1 Pabora u mompocTs 3 . https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.2 Hpocthie MexaHH3MEI > . https://m.edso0.ru/7f416194
bu6mmoreka [IOK
53 Mexanuteckas sHepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
. HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne i/ Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 0BpA30OBATEIBHBIE
padoThI padoThI pecype
Pa3nen 1. TenioBble siBJaeHHs
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 Eubmorexa IIOK
' https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Teruioseie npoueccs! 21 . > https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3zgea 2. diiekTpuyeckre 1 MArHUTHbBIE SIBJIEHUS
21 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' 1 UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 IToCTOSIHHBIN JEKTPUUCCKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MaruTHbie sBACHHA 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 IMEKTPOMATHHTHAS HHYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJsnvecTBO yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 0BpA30OBATEIBHBIE
padoThI padoThbl pecypesi
Paznen 1. Mexann4yeckue siBJeHUs
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Bsanvopercrane Tei 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHbI COXpaHCHNA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bubmuoreka [JOK
2.1 Mexanuueciue konedanus ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnyeckue BOJIHBI. 3BYK 8 1 3 https://m.eds00.ru/7f41ada6
Hroro no pazgeny 15
Pa3nen 3. Dj1eKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE TOJIE U 6 5 bubnuotexa [JOK
' AJIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znen 4. CBeToBbIE AABJICHUSI
bubmuorexa [JOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 https://m.eds00.ru/7f41ada6
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edso0.ru/7f41ada6
4.3 Paznosxenue 6enoro cBeta B CIEKTP 3 2 bubmorexa LIOK

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



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

Hroro no pazgeny 15
Pa3gen 5. KBanToBbI€E IBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue u MorJIonieHue CBeTa aTOMOM 4 1 hitps://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpocHue aToMHOro snpa 6 . https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SInepHble peakun 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 17
Pasjeun 6. IloBTopuTe/1bHO-00001AI0MIMIE MOAY.Tb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 2 bubnnorexa [HJOK
' Kypca Ghusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27



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

YUYEBHO-METOJINYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» ®usuka 9 xknace/ Ieppimkun A.B., I'yrauk E.M. O061mecTBo ¢ orpaHHueHHON
OTBETCTBEHHOCTHIO «JIPODAY»; AkimonepHoe obmiecTBo «M3marenbeTBo «IIpocBenieHuey
@usuka § xnacc/ [leppimkuna A.B., 'yrauk E.M. O61iecTtBo ¢ orpaHn4eHHON
OTBETCTBEHHOCTBHIO «JIPODA »

Owusuka 7 xnacc/ [lepsimkun A.B., 'yrauk E.M. O61iecTBo ¢ orpaHn4eHHOM
OTBETCTBEHHOCTHIO «/IPODA;

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
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