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1.IHosicHUTEIbLHAA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOTO YpOBHs Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIO)KCHMH M TpeOOBaHM K pe3yjbTaTaM OCBOCHHS OCHOBHOH
obOpasoBarenbHON mporpammsl, npeacTtaBieHHbIX B I'OC OO0, a takke ¢ yu€tom padboueit
nporpammel Bocriutanuss MBOY «COILl N21 um. Bunmmnaa W.I1.» u KOHIENIIMY MPEnoJaBaHus
yuebHoro npenmMera «Dusnka.

[IporpamMa mo (Qu3MKe Ha YPOBHE OCHOBHOIO 0OmIEro 0Opa3oBaHUSI COCTaBJICHA Ha
OCHOBE IIOJIO)KEHUH M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpaMMbl Ha 0a3oBoM ypoBHe, mnpenactaBieHHbIXx B PI'OC OO0, a Takke ¢ ydérom
denepanbHOi paboueil mporpammbl BocnuTaHusg M KoHuenuuu mnpenojaBaHus ydeOHOTO
npeaMera «Pusukay.

Copnepkanue mnporpamMMmbl 10 ()U3MKE HampaBleHO Ha (HOPMUPOBAHHE €CTECTBEHHO-
HAYYHOH T'paMOTHOCTH OOYYaIOMIMXCS W OPraHM3alUI0 M3y4eHUs (U3UKU Ha JIESTEITLHOCTHON
ocHoBe. B mporpamme mno ¢u3uke y4YUTHIBAIOTCS BO3MOXKHOCTH Y4YeOHOro IpeaMera B
peanmzanuu TpeboBanuit ®I'OC OOO K IUIaHUPYEMBIM JIMYHOCTHBIM M METalpeIMETHbIM
pesyibTataM OOYy4YeHMs, a TaKKe MEXKIPEJIMETHbIE CBS3U €CTECTBEHHO-HAY4YHbIX Y4EOHBIX
MPEMETOB Ha YPOBHE OCHOBHOI'O O0IIIET0 0Opa30BaHuUs.

[TporpammMa 1o (u3MKe ycTaHaBJIMBaeT paclpeseieHne ydyeOHOro maTepuala 1o rojaam
o0ydeHust (1Mo Kjiaccam), MpeajaracT MPUMEPHYIO IOCIEI0BATEIbHOCTh HM3YUCHUSI TEM,
OCHOBAaHHYIO Ha JIOTUKE Ppa3BUTUS HPEAMETHOIO COJEpXKaHUA M y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXcs.

[Tporpamma o ¢usuke pa3paboTaHa ¢ LEJIbI0 OKa3aHUS METOANYECKON TOMOILHU YUUTEIIO
B CO3/IaHUU paboyell mporpaMmsl 1o yueOHOMY MPEIMETY.

@dusnka SABISETCS CUCTEMOOOPasyIoLIMM IMPEAMETOM Ui  eCTECTBEHHO-Hay4YHbIX
JUCIIUIUINH, TOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUN, U3y4aeMBbIX
XUMHeH, Ouosoruei, acTpoHoMued u ¢usnyeckoil reorpadueil. ®dusnka BHOCUT BKIAJ B
€CTeCTBEHHO-HAYUHYI0O KapTUHY MHUpa, MpeJocTaBiseT Haubosiee HarisIHble MPUMEphI
INPUMEHEHHS HAyYHOI'O METOJa MO3HAHUS, TO €CTh CII0co0a MOJIy4eHHUs TOCTOBEPHBIX 3HAHUM O
MUDE.

Opna W3 rIaBHBIX 3a/1a4 (pU3MUECKOro oOpa3oBaHUs B CTPYKType oOLIero o0pa3oBaHUs
COCTOUT B (DOPMUPOBAHMM Y y4allluXcs €CTECTBEHHO-HAyYHOM I'paMOTHOCTH M MHTEpeca K
HayKe.

N3yuenne ¢u3ukun Ha 0a30BOM YpOBHE MpeIojaraeT OBJIAJCHHUE CIEAYIOIIUMU
KOMIETEHIUSIMH, XapaKTePU3YIOIINMU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAY4YHO OOBSACHSATH SIBJICHUS,
OLICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;
MHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA IS IIOJyUYEHUS BBIBOJOB.

[lenn u3yueHuss (pU3MKKM Ha YpPOBHE OCHOBHOI'O OOIEro OOpa30BaHUS OIpeNeeHbl B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa30BaTeNIbHBIX OpraHU3aLUsAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMBbl,
yrBepxkaAEHHON pemenneM Kosernn MununcrepctBa npocseuieHusi Poccuiickoit denepannn
(mpotokoin ot 3 gexadbps 2019 r. Ne [1K-4BH).

Henu nzyvyenus pU3NKH:
dbopMupOBaHHE Yy Y4YalllUXCS HHTEpeca M CTPEMJICHHS K HAayyHOMY M3yYEHHIO TPUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (JOPMHUPOBAHHE UCCIIEOBATEIHCKOTO
OTHOLIEHHUSI K OKPYXKAIOLIUM SIBIICHUSM;

(dbopMupOBaHHE HAYYHOIO MHUPOBO33PEHMSI KaK pe3y/IbTaTa U3Y4YE€HHs OCHOB CTPOEHHSI MaTepuu
U QyH/JIaMEHTAIbHBIX 3aKOHOB (PU3MKH;



dbopMupoBaHUE TPEACTABICHUNH O ponu (U3MKHU Ui Pa3BUTHUSL JPYrHMX E€CTECTBEHHBIX HayK,
TEXHHUKH U TEXHOJIOTHi;
pa3BUTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oyayuieil mpodeccnoHanbHON AesATENbHOCTH,
CBSI3aHHBIX C (DM3HMKOM, IOJITOTOBKA K JaJIbHEHIIIEMY O0y4EHUIO B ’TOM HAIIPaBIICHUH.
Joctuxenne 5TUX Leleld mporpaMmbl MO (U3HKE HA YpPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHUs 00ECTICUNBACTCS PEIICHUEM CIISAYIONIUX 3a1a4:
MOJIyueHUE 3HAHUM O JAMCKPETHOM CTPOEHUHM BEILIECTBA, O MEXaHUYECKHX, TeIIOBbIX,
AIIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
NpUOOpeTeHNE YMEHHI ONMUCHIBATH U OOBSCHATH (DU3MUECKHUE SBJICHHS C HUCIOJIb30BAaHUEM
MOJTYYECHHBIX 3HAHUI;
OCBOEHHE METOJIOB PELICHMs MPOCTEUIINX PacuETHBIX 3aJad C UCIOJb30BaHUEM (U3MUYECKUX
MOJIEJICH, TBOPUYECKUX M MPAKTUICCKUX 3a71a4;
pa3BUTHE YMEHMI HAOIIOAATh 32 MPUPOJAHBIMU SBJICHUSIMHU U IPOBOAUTD OMBITHI, JIAOOpATOPHBIE
paboThI U IKCIIEPUMEHTAIBHBIE UCCIIEAOBAHUS C UCTIOIh30BAHUEM H3MEPUTEIHHBIX MPUOOPOB;
ocBoeHHUE MPUEMOB paboThl ¢ HHPOpMaIHel PU3NIECKOro CoAepKaHUs, BKItoUask HHPOPMAIIUIO
0 COBPEMCHHBIX JTOCTHKCHUSIX (DU3MKH, AaHATTN3 U KPUTHUYECKYIO OLIEHKY MH(POpMAIUH;
3HaKOMCTBO €O cdepamMu TpOohecCHOHATHLHOM IEeSITeNbHOCTH, CBS3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU HA JOCTHKCHUSIX (DU3MUECKON HAYKH.
Ha usydenue ¢usuku (06a30BbIii ypOBEHb) Ha YpOBHE OCHOBHOTO OOMIET0 0Opa30BaHUS
oTBoAMTCS 238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B HeZen0), B 8 kinacce — 68 yacoB (2
yaca B Hegemwo), B 9 kmacce — 102 waca (3 waca B  HEICIO).

[Ipennaraemslii B mporpaMme mo ¢pu3uke nepeyeHs J1adopaTOpHbIX paboT U OMBITOB HOCUT
PEKOMEHAATENbHBIN XapakTep. YUHuTenb BHIOMpaeT JTabopaTOpHbIE PaOOThI M ONBITHI C YIETOM
WHAMBUAYAIbHBIX OCOOCHHOCTEH y4aluXcs, a TakXKe CIHCKAa IKCIEPUMEHTATbHBIX 3a/laHui,
npeJiaraéMblX B paMKax OCHOBHOT'O IOCYJapCTBEHHOTO 3K3aMeHa o (hU3HKe.



2.Cojep:kanue 00y4deHust

7 kj1acce

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoge. SABnenus npuponsl. PU3NYecKUe SBICHUS: MEXAaHUYECKUE,
TEILJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

duznyeckue BennuuHbl. M3mepenue bu3nueckux BeIM4MH. PU3ndeckue
npuOopsl. [lorpemuocTts u3mepenuit. MexryHapo/iHasi CUCTEMA EAMHMII.

Kak ¢usuka u apyrue ecrecTBEHHble HAyKM M3Yy4aroT MpHpony. EcTecTBeHHO-Hay4HBbIH
METOJl TO3HaHMs: HaOJIOJEHHE, ITOCTAHOBKA HAay4YHOTO BOINPOCA, BBIABM)KEHHUE TIHMIIOTE3,
SKCHEPUMEHT 10 IIpPOBEpKEe TIHIOTe3, OOBsCHEHHe HalmonaemMoro spieHus. Onucanue
($u3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.
1. Mexanuueckue, TeIUIOBbIC, SJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
2. ®usnueckue mpuOOpPHI U MpoLEAypa MPSMBIX HU3MEPEHHH aHAJIOTOBBIM M LU(POBBIM
npudopom.
Jlabopamopnwvie padbomot u onvimel.
OrnpezienieHne EeHbI ASJICHUs KAl U3MEPUTEIHLHOTO TTprbopa.
N3mepenne paccTosiHUN.
N3mepenune 06bEMa KUIKOCTU U TBEPOTO TENa.
Ornpenenenne pa3MepoB MaJbIX TeJ.
N3mepenne temmeparypbl NOpU IOMOILIM JKUAKOCTHOIO TEPMOMETpa M JaTyhKa
TeMIEpaTyphl.
6. IlpoBemeHue wuccrneAoBaHMs [UIsI MPOBEPKHU THIOTE3bI: JATbHOCTh TMOJETA IIAPUKA,
BBITTYIIIEHHOT'O TOPU30HTAIILHO, TEM OOJIbIIE, YeM OOJIbIIIE BHICOTA 3aITyCKa.

Pa3nen 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHHH BelleCTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJIbl, HX pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE
JIUCKPETHOE CTPOEHUE BEIIECTBA.

JBr>xenue YaCTHI] BemecTBa. CBsi3b CKOpOCTH JIBUKEHUS YaCTHI] c
Temneparypoil. bpoyHoBckoe naBmxkenue, nuddysus. BlaumoneicTBue uacTHI] BeIIeCTBa:
MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI ~ BEILECTBA: CTPOEHUE Ta30B, JKUJIKOCTEW M  TBEPABIX
(kpucTayTnyecknx) Tesl. B3auMOCBs3bp MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJEKYISApHBIM cTpoeHueM. OCOOCHHOCTH arperaTHBIX COCTOSHUN
BO/IBI.

agblrwpnE

Hemoncmpayuu.
1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHUSI.
2. Habmopnenue nudpdys3un.
3. HaOmonenue siBneHH, OOBSICHAIOMUXCS MPUTSHKCHHEM WM OTTAIKHBAHUEM YaCTHII
BEIIIECTBA.



Jlabopamopnwvie padbomot u onvimeol.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UcTob3oBaHueM (hoTorpaduwii).
2. OnbIThl O HAOIOACHUIO TEIIOBOTO PACHIMPEHUS T'a30B.
3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Paznen 3. /IBu:keHue U B3auMoO/ieiicTBUE TeJl.

Mexanuyeckoe JIBUkeHue. PaBHoMepHOE u HEPABHOMEPHOE
neuxkeHue. Ckopoctb. CpeHsis CKOPOCTh NPU HEPAaBHOMEPHOM JIB)KEHMH. Pacuér mytu u
BPEMEHU JIBUXKEHUS.

SIBnenne wuHepuuu. 3akOH HHepUMU. B3auMozeicTBue Tenl Kak NPUYMHA W3MEHEHMS
CKOpPOCTH JBIKEHHMsS Tesl. Macca kak Mepa uHepTHOCTH Tena. [ImoTHocTh BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BEIIECTBA.

Cwia Kak XapakTepuUCTHUKa B3aumonaeucTBus Ten. Cuja  ynpyroctTd M 3aKOH
I'yka. I3MepeHue cuiibl ¢ MOMOUIBI0 JUHAMOMETpA. SIBIE€HUE TATOTEHUs U cuia Tshkecth. Cuna
TSKECTH Ha Apyrux IwiaHetax. Bec tema. HeBecomocTs. CnoskeHue cuil, HampaBJICHHBIX IIO
onHOU npsaMoi. PaBHonelicTByromas cwi. Cuiia TpeHus. TpeHue CKOJIbXKEHUsT U TpPEHUe
nokosi. TpeHue B mpupo/ie U TEXHUKE.

Hemoncmpayuu.
Hablmonenrne MexaHn4ecKoro JBUKEHUS Tea.
H3mepeHne ckopocTy MpSIMOIMHEHHOTO ABM)KEHUS.
Habumronenue siBjaeHUs] UHEPIUH.
Habmtoienue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TETI.
CpaBHeHHE MacC MO B3aUMOJICHCTBHUIO TEJL.
CiioxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON TPSIMO.
Jlabopamopnuvie padbomut u onvimol.
1. OrmpeneneHrie CKOPOCTH PAaBHOMEPHOTO JBIDKEHUS (IIapuKa B KUJIKOCTH, MOJEIHU
AIIEKTPOMOOUJIS ¥ TaK Jajiee).
2. OmpeneneHue cpeiaHeld CKOPOCTH CKOJBXKEHHs OpycKa WM [IapuKa IO HAaKIOHHOU
MJIOCKOCTH.
Ornpezenenue MmI0THOCTUA TBEPAOTO Tea.
OnBITHI, JEMOHCTPHUPYIOIIME 3aBHCUMOCTH pacTsDKeHus (medopmanmu) MpPYKUHBI OT
MIPUIIOKEHHOM CHJIBI.
5. OmnbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUIIBI TPEHUS CKOJIBKEHHUS OT Beca Tela U
XapakTepa CONMPUKACAIOIINXCS TTOBEPXHOCTEH.

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

Hasnenue. CiocoObl yMEHBIIICHUS U yBEIMUCHUsI AaBieHus. JlaBieHue ra3za. 3aBUCUMOCTh
JaBJICHUS Ta3a OoT 00béMa, Temmeparypsl. [lepeqada napneHus: TBEPABIMU TEaAMH, KUIAKOCTIMU
u razamu. 3akoH Ilackans. [IlHeBMaTHUeckue MaIIuHbl. 3aBUCUMOCTb JIABJICHUS KUIKOCTH OT
riyounsl. ['uapocratnyeckuit napajokc. Coobiatomuecs cocynbl. ['mapaBnnueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atMocdepHoe namieHue. [[pUUMHBI CyIIeCTBOBAHUS BO3AYIIHON
o6omoukn 3emiu. Oneir  Toppuuennu. M3mepenne atmocdepHOro naBiieHUs. 3aBUCUMOCTh
atMoc(epHOrO0 JaBleHUsT OT BBICOTHI Haja YpoBHeM Mops. [Ipubopel ans u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JelicTBHE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITaikuBaromas (apxumMe08a)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxormnaBanue.

ook wnE

H~ow

Hemoncmpayuu.
1. 3aBHCHMOCTP JIaBJICHUS Ta3a OT TEMIIEPATYPHI.
2. Tlepemaua naBneHUs )KUIKOCTBHIO U Ta30M.



Coo0maronirecs: CoCy/Ibl.

I'mpapaBamyeckuit mpecc.

[IposiBnenue neiicTBust aTMOCHEPHOrO JaBICHHUS.

3aBUCHMOCTh BBITAIKHBAIOMICH CHIIBI OT 00BhEMA MOTPYKEHHOHN YacTh Tella U TUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJKOCTH.

8. VYcnoBue miaBaHusi TeN: IUJJaBaHUE WM TOTPYKEHHE Tea B 3aBUCUMOCTH OT
COOTHOIIEHUS IUIOTHOCTEN TEJIa U KUJIKOCTH.

Jlabopamopnuvie pabomot u onvimeol.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tella B BOAEC OT 00BEMa MOTPYKEHHON B KHIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITAIKUBAIONICH CWIBI, JCHCTBYIONMIEH Ha Telo, MOTPYXKEHHOE B
KUJKOCTb.

3. TlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAOIIEH CHIIBI, ACUCTBYIOIICH HA TEIO B KUIAKOCTH,
OT Macchl TeJa.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAJIKHBAIOIIEH CHIIbI, JECHCTBYIOIIEH Ha
TENO B JKUIKOCTH, OT 00BbEMA MOTPYKEHHOM B KHMJIKOCTh YAaCTH TejJa U OT IUIOTHOCTH
JKUJIKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYMPOBAHHE JIOJAKH U OMpeieleHue eé
Ipy30I10ABEMHOCTH.

Paszgea 5. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckas padboTta. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pbluar, OJOK, HAKIOHHAs IUIOCKOCTb. [IpaBuiIO paBHOBecCHs
pbruara. [Ipumenenue mpaBwiia  paBHOBECHS pbhluara K  OJIOKY. «30J10TO€  MPABHIIO»
mexanuku. KITJ[ mpocTeix Mmexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexanunyeckas sHeprusi. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpaiienue o1Horo
BHJIa MEXAHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHUs SHEPTHH B MEXAHHKE.

o AW

~

Hemoncmpayuu.
1. Tlpumepsl MPOCTBHIX MEXAHNU3MOB.
Jlabopamopuvie padomol u onvimel.
1. Ompenenennie pabOTBl CUJIBI TPEHUS TPU PABHOMEPHOM JBW)KEHMM Tela I10
TOPU30HTAJIEHON TOBEPXHOCTH.

2. HccnenoBaHue ycIoBHI paBHOBECHS pbluara.

3. Usmepenue KITJI Hak1OHHOH MIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTHUH.
8 kiace

Pa3zgea 6. TensioBbie siBJICHUSA.

OCHOBHbIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU CTPOEHHMs BellecTBa. Macca
U pasMEpbl aTOMOB W MOJICKYII. OHI)ITI)I, MOATBCPKAAOIIME OCHOBHBIC  ITOJIOXKCHUA
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPAOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSTHUM BemecTBa. Kpucrammaeckue u
amop¢usbie Tena. OObsICHEHNE CBOWMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJ'IGKy.]'ISIpHO-KHHGTH‘—I&CKOﬁ TCOPHHU. CwmaunBanue n KalnmuJIJIIPHBIC sBJIeHUS. TerioBoe
pacIIMpEeHHe U CKaTHhe.

Temmneparypa. CBsi3b ~ TeMrmepaTypbl  CO  CKOPOCTBIO  TEIUIOBOTO  JBHMIKEHUS
yactull. Buyrpennsisi sneprus. CrmocoObl M3MEHEHUs BHYTPEHHEH HSHEpruu: Teronepenaya u
COBCPHICHUEC pa6OTBI. BI/IJIBI TCIUIoNECpeaavyun: TCIIONpPOBOJHOCTE, KOHBCKIHA, U3JTYYCHHUC.



KommuectBO TemuioTel. YaenpHas TEIIOEMKOCTh BellecTBa. TEIUIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIuloBoro OanaHca. [InaBneHne um oTBepAeBaHUE KPHCTAITMYECKUX
BELLECTB. Y AeNIbHAS TEIIoTa wiasnenus. [lapooOpazoBanue u
koHneHcauus. Mcnapenue. Kunenue. YaensHas — Termiora  mapooOpa3oBaHUs. 3aBUCUMOCTb
TEMIEPATypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Tpunuunsr pabotel TemnoBbix aAsurareneil. KIIJ[ temnoBoro asurarens. Tersosble
JIBUTATEIH U 3aLIUTa OKPYKArOUIEH Cpeibl.

3aKOH COXpaHEHMsI U IIPEBPALLEHMS SHEPTUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.
Ha6mronenne 6poyHOBCKOTO JIBHKEHUSI.
Habmonenue nuddysun.
HabGnronenue siBiieHnit CMauMBaHUs U KalWUISIPHBIX SIBJICHUH.
Habmtoienue TermnoBoro paciuvpeHus Ted.
W3menenue gaBiaeHus ra3a npu U3MEHEHUN 00bEMa U HArpeBaHUU WJTU OXJIaXKICHUH.
[IpaBuna n3mMepeHus TeMiepaTyphl.
Buae! renionepenaun.
OxuaxeHre mpu COBEPIICHUH PaOOTHI.
HarpeBanue mipu coBepiiieHuH padOThl BHEUTHUMU CHUJIAMHU.
10 CpaBHeHHE TETUIOEMKOCTEN Pa3IMYHBIX BELLIECTB.
11. HabGmroneHre KumeHus.
12. HaGnroieHre mocTosTHCTBA TeMITepaTyphbl IPHU TJIaBJICHUU.
13. Mojenu TeIIOBBIX IBUTATEIICH.
Jlabopamopnwvie padbomot u onvimel.
OnbITHI 110 OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKEHMUSL.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OMBITHI 110 HAOJIIOACHHUIO TETJIOBOTO PACITUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.
OnBITHI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JaBIEHUS BO3AyXa OT ero oObéma Hu
HarpeBaHUs WU OXJIAKICHHUS.
6. IlpoBepka THUMOTE3bl O JHHEWHON 3aBUCHUMOCTH [UIMHBI CTONOMKA JKUAKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphl.
7. HaOmromenue m3MeHEHUs BHYTPEHHEW JHEPrHH Tela B pe3yibTaTe TeIulonepenadyu u
paboThl BHEIITHUX CHII.
8. HccnemoBanue siBJICHHS TEIJIOOOMEHA MTPH CMEUTUBAHUU XOJIOJHON U TOpsSYei BOJIBI.
9. OmpexneneHne KOJIMYECTBA TETUIOTHI, TOJYUEHHOTO BOJION MIPH TEIDIOOOMEHE ¢ HArPEThIM
METAJUIMYECKUM IIUINHAPOM.
10. Onpenenenne yaenpHON TETIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiecca uCapeHusl.
12. OnpenenieHre OTHOCUTEIBHOMN BIIAKHOCTH BO3/TyXa.
13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIABICHUS JIbA.

Pazgen 7. diiekTpruyeckne 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzanusi Ted. JBa poaa sIeKTpUYECKHUX 3apsAnoB. BzaumopeicTBue 3apsyKeHHBIX
ten. 3akon KymoHa (3aBUCHMMOCTH CHIJIBI B3aUMOJICHCTBUS 3apSsDKEHHBIX TN OT BEJIUYHHBI
3apsiIOB U PACCTOSIHUS MEXKY TEIAMH).

OnekTpuueckoe mosie. Hanpsok€HHOCTE anekTpuueckoro mojst. [IpuHiun cyneprno3umnun
ANEKTPUUECKHUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn nsnexkTpuyeckux 3apsiioB. DJIeMEHTApHBIA d3iekTpuueckuil 3apsn. CtpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUUECKOTro 3apsia.

©CoNoak~wWNE
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DJIEKTPUYECKUN  TOK. YCIIOBHSl  CYIIECTBOBAHUSL  AJIEKTPUUECKOTO  TOKa. McTouHmkmn
IIOCTOSIHHOTO ToKa. JlefcTBus ANNEKTPUYECKOTO TOKa (Tenosoe, XUMHYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B KUJKOCTSIX U razax.

Onexktpuueckass  nenb. Cwiia  Toka. DnekTpuueckoe  HanpspbkeHue. ConpoTUBIIEHKE

MPOBOAHMKA. Y IEIbHOE COINPOTUBIICHUE BelIeCTBa. 3aKOH Oma TUISE y4dacTka
nenu. [locnenoBarenpbHoe U NapauIEIbHOE COEIMHEHUE IIPOBOIHUKOB.

PaGota m MOITHOCTH 3JeKTpUYEcKOro Toka. 3akoH Jlxoyns — JleHma. DinekTpuueckue
e U MMOTPEOUTENN IIEKTPOIHEPTUH B ObITY. KOpOTKOE 3aMbIKaHUE.

[TocTrosiHHbIE MaruuTthl. B3aumonelictue MOCTOSTHHBIX MarHuToB. MaruuTHoe

nojie. MaruutHoe mozne 3eMiM M €ro  3HaueHue Uil KU3HM Ha  3emuie. OnbIT
Opcrena. MarHuTHOEe  IOJIE  JJIEKTPUYECKOro  TOoKa. [I[pumMeHeHHe  2JIEKTpPOMarHuTroB B
TEeXHMKE. /[eficTBUE MAarHUTHOTO NOJIsl HAa MIPOBOJHUK C TOKOM. DJIEKTPOABUIATENb IIOCTOSIHHOIO
TOKa. Mcronb3oBaHue 21EKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

OnbITbI @apanes. fBiaeHue 3JIEKTPOMAarHUTHON nHaykuuu. [Ipasumno
Jlenua. Dnexrporeneparop. CrocoObl MOMy4yeHHs JIEKTPUUIECKON FHEPTUU. DIIEKTPOCTAHLUN Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.
DrneKkTpu3anus Ted.
JIBa poja NeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DneKTpocTaTHuecKast UHIYKIIHSL.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B.
[TpOBOAHMKY U TUIIEKTPUKHU.
MonenupoBaHue CUIIOBBIX JIMHUMN 3JIEKTPUUYECKOTO MOJIS.
VIcTOYHUKY TOCTOSTHHOTO TOKA.
JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
0. DieKTpuYecKuil TOK B )KUIKOCTH.
11. T'a30BbI# pazpsi.
12. I3mepenue cuibl TOKa aMIIepMETPOM.
13. I3mepeHnue 31eKTpUUecKOro HaupsyKeHHUs BOJIbTMETPOM.
14. Peoctar 1 Mara3uH cCOnpoOTHBICHUH.
15. B3aumosieiicTBHe NOCTOSHHBIX MarHUTOB.
16. MozgenupoBaHre HEBO3MOKHOCTH Pa3JIEIICHUS ITOJIFOCOB MarHHTA.
17. MogenupoBaHHe MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
18. OmeIT Dpcrena.
19. MaruuTtHoe nosne Toka. DJIeKTPOMarHur.
20. JleficTBME MarHUTHOTO ITOJISI HA TIPOBOJIHUK C TOKOM.
21. DnexTpoBUTATENb TOCTOSIHHOTO TOKA.
22. UccnenoBanue sIBICHUS JIEKTPOMArHUTHON HHIYKIIHH.
23. OnbiTel Dapajes.
24. 3aBHCUMOCTH HAIPaBIICHHS] HHAYKIIMOHHOTO TOKA OT YCJIOBHUH €r0 BOZHUKHOBEHUSI.
25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnwvie padbomot u onvimol.
OnbITh IO HAOJIIOAEHUIO STEKTPU3ALIUH TEJI MHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue qeHCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOHUKU U AUDICKTPUKH.
COopxka u mpoBepka paboThl IEKTPUUECKOM LIEMH MOCTOSIHHOTO TOKA.
W3mepeHue u peryJInpoBaHHUe CUIIbI TOKA.
W3mepeHue U peryinpoBaHue HAIPSHKEHNUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, [MPOXOJALIETO Yepe3 pPe3UcTop, OT
COIPOTHBIIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

BOoo~NOoOR~WDNE
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7. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUUECKOT0 COIIPOTUBIICHUS IPOBOTHUKA
OT €r0 JUIMHBI, TUIOLIA/IN ITONEPEYHOI0 CEUEHUS U MaTepHaa.

8. IlpoBepka mpaBuiia CIOKEHUSI HAMPSHKEHUN MPU MOCIEI0BATEILHOM COCIUHEHUH IBYX
PE3UCTOPOB.

9. TIlpoBepka mpaBuiia JUis CUJIbI TOKA MPU MapaiieIbHOM COSTUHEHUH PE3UCTOPOB.

10. Onpenenenne pabOTHI HMIEKTPUUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

11. Omnpenenenrie MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BBIACISIEMOM Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHITBI TOKA, MIPOXOJSIIETO Yepe3 JaMITOUKY, OT HAPSKCHHS
Ha Hel.

13. Onpenenenne KIIJl narpeBaress.

14. UccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MAarHUTOB.

15. U3syyeHre MAarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHUTOB TIPpH WX OOBCIWHEHUU U
pa3JieJIeHUN.

16. MccnenoBanue ASUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHJIbl B3aUMOJICHCTBHUS KATYIIKA C TOKOM U
MarHuTa OT CHJIbI TOKA ¥ HalIPaBJICHUS TOKA B KATYIIKE.

18. U3yyenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

19. KonctpynpoBanue 1 u3y4eHue paboThl SJEKTPOIBUTATEISL.

20. Usmepenue KI1/] anexTpoaBurarenbHOM YCTAaHOBKH.

21. OmpITBI TO W3YYEHUIO SBJICHHUS DJICKTPOMATHUTHOW WHAYKIWW: HCCICIOBaHHE
WM3MEHEHUH 3HAYEHUs U HallPaBJIEHUS NHIYKIUOHHOTO TOKa.

9 kJjacc

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe BwxeHue. MarepuaibHas Touka. CucremMa orcuéra. OTHOCUTEIBHOCTD
MEXAHUYECKOTO  ABW)KEHHMsA. PaBHOMEepHOE  mpsMoiuHeElWHoe — ABuxkeHue. HepaBHOMepHOE
npsiMoJIMHeHoe nBuUkeHue. CpeHsAss M MIHOBEHHAs CKOpPOCTb Tejla MpHU HEPaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOE TIpsiMONTHHEITHOE aBuxkeHue. CBoOoaHOoe najgeHue. OmbIThI
lNanunes.

PaBHOMepHOe aBMXKEHHME MO OKpykHOCTH. [leproa u dactora oOpauienus. JIuneitnas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

IlepBbiit 3akoH Hprorona. Bropont 3akon Herorona. Tperuit 3axon Hserorona. IIpuniun
CYNEPIIO3UIUHN CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuila TpeHHs: CHla TPEHHUS CKOJIBKEHUS, CHJIa TPEHMS
IIOKOS1, APYTHE BU/BI TPEHUSI.

Cuna  TsDKeCTM M 3aKOH  BCEMHMPHOIO  TATOTEHMs. YCKOpEHHE  CBOOOJHOTO
naaenus. JIsmwxenue rianer Bokpyr Connua. [lepBas kocmuueckas ckopocts. HeBecomocTs u
[eperpys3KHu.

PaBHOBecue MarepuanbHOM TOUKH. AOCOMOTHO TBEPIOE Temo. PaBHOBecue TBEpOTO TEema
C 3aKPEINIEHHON OCBIO BpameHuss. MomeHT cuibl. LleHTp TskecTu.

Nmiynse tena. Mzmenenue nMItynbca. Mmmyinsc CWJIBL. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTUBHOE IBUIKEHHUE.

Mexanudeckas pabora W MOIIHOCTh. PaboTa cui TskecTH, ynpyroctd, TpeHus. CBs3b
3Heprun M  paboTsl. [loTeHIManbHas SHEpPrus Teja, MOJHATOrO HaJ IOBEPXHOCTBHIO
3emud. [loTennmanbHass »Heprus cxatol npyxuHbl. Kunetndeckas »sHeprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPAaHEHUSI MEXaHUYECKOW YHEPTUH.

Hemoncmpayuu.
1. HaGmroneHne MEXaHUYECKOTO JIBIYKEHUS Tella OTHOCUTEIHHO Pa3HBIX TEN OTCUETA.
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2. CpaBHeHHE TyTed W TPACKTOPUHN IBMIKEHUS OIJHOTO M TOTO K€ TeJla OTHOCHTEIBHO
Pa3HBIX CUCTEM OTCYETA.

3. H3mepeHue cKOpOCTH U YyCKOPEHUS MPAMOIMHEHHOTO JBUXKEHUSI.

4. VccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JABUKEHHUS.

5. Habmronenue nBUXKEHMs Tella MO OKPYKHOCTH.

6. HabOmiomenue 3a MEXaHMYECKUMH SIBICHUSMH, NPOHCXOSIIIMMU B CHUCTEME OTCU&Ta
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUXKEHHU OTHOCUTENILHO KaOuHeTa
busuKu.

7. 3aBHCHMOCTb YCKOPEHHUS TeJIa OT MacChl TeJa U IEHCTBYIOLIEH Ha HErO CUJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJ.

9. H3meHeHue Beca Tenna IpU YCKOPEHHOM JBH)KEHUH.

10. Ilepenaya ummysbca MpyU B3aUMOJICHCTBUHU Tell.

11. TIpeoOpa3oBaHus SHEPTUH NIPH B3aUMOJICUCTBUU TEJl.

12. Coxpanenue UMIyJIbCca IPU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue uMIysbca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HabGumroieHne peakTUBHOIO JBUKEHHUSL.

15. CoxpaHenue MeXaHUYECKON 3HEPTUH ITPU CBOOOIHOM Ia/ICHUH.

16. CoxpaneHnue MEXaHUYECKON SHEPTUH MIPH JBIXKEHUH TEJa O] ICHCTBUEM TPYKUHBI.

Jlabopamopnwvie pabomot u onvimel.

1. IIpoexkTtupoBaHHe TpakTa AJs pa3sroHa U JajlbHENIIEro paBHOMEPHOIO JBMKEHMS ILIapUKa
WM TEJIEKKH.

2. OmnpeneneHue CpeIHEH CKOPOCTH CKOJBKEHUS Opycka WM JBWKCHHS MIapUKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHne YCKOpEHHsI Tela TNPH PABHOYCKOPEHHOM JABIDKEHHHM 110 HAKJIOHHOM
IJIOCKOCTH.

4. VccnepoBaHue 3aBHUCHUMOCTH IIYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JBUXEHUM 0€3
HA4aJIbHOM CKOPOCTH.

5. IlpoBepka runotessl: €CiM MPU PaBHOYCKOPEHHOM ABM)KEHUU 0€3 HauyaJbHOW CKOPOCTHU
IIyTH OTHOCSTCS KaK Psii HEUETHBIX YUCEIN, TO COOTBETCTBYIOLINE IPOMEKYTKH BPEMEHU

OJINHAKOBEI.

6. HccnemoBanue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHUJIBI HOPMAaJbHOTO
JTaBJICHMUSL.

7. Omnpenenenue KodppuImeHTa TPEHUS CKOTBKCHHUS.

8. OmpeneneHue kECTKOCTH MPYKUHBL.

9. Ompenenenue pabOTHl CHIBI TPEHHWS TPU PABHOMEPHOM JBW)KCHHH Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Ompeneniearie  pabOTHI CHJIBI  YIPYTOCTH TIPH TOABEME Tpy3a C HCIOIH30BAHUEM
HEMOJIBUYKHOTO U MOJIBHYKHOTO OJIOKOB.

11. V3ydenue 3akoHa COXPAHEHUS SHEPTUH.

Pa3znen 9. Mexann4veckue KoJ1e0aHUSA ¥ BOJHBI.

KonebarenbHoe npukenue. OCHOBHbIE XapaKTEPUCTHKU KOJI€OaHMI: IMepHoJ, 4acToTa,
aMIuTyna. MareMatnyeckuii ¥ TPYKUHHBIA ~ MasTHUKU. [IpeBpamienue osHeprum npu
K01€0aTeIbHOM ABUKEHUH.

3aryxarolue kojebanus. BeiHy)1eHHbIE konebOanus. Pezonanc. Mexannueckue
BOJIHBI. CBOMCTBA MEXaHMYECKUX BOJIH. [IpomonbHble M monepeyHble BOJHBIL. [[TMHA BOJHBI U
CKOpOCTb €€ pacipocTpaHeHus. MexaHWYeCKHUEe BOJIHBI B TBEPJIOM Telle, CEHCMUUECKHUE BOJIHBI.

3Byk. ['pomMKkoCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3ByKka. MIHppa3ByKk U yIbTpa3ByK.

Hemoncmpayuu.
1. HabGmronenne xoneGaHU TN MO ASHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
2. HaGmopnenue xoneOaHui rpy3a Ha HUTU U Ha TPYy>KUHE.
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HabGnronenue BeIHY)KIEHHBIX KOJIe0aHUH U Pe30HAHCA.
PacrnipocTpanenne mpoJoIbHBIX U MONEPEYHBIX BOJTH (HA MOJICIH).
HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHUYECKHI pe30HaHC.
Jlabopamopnwvie pabomot u onvimul.
OmnpeneneHne 9acTOThl U Iepro/ia KoineOaHui MaTeMaTHIeCKOro MassTHUAKA.
Omnpenenenne 4acTOThl U Neproia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBHCHMOCTH IepHOJa KoJeOaHWN TOJBEHICHHOIO K HHUTH Tpy3a OT
JUTMHBI HUTH.
4. VccnenoBaHWe 3aBUCHUMOCTH MEpHOa KOJIeOaHWH TPYKMHHOTO MasTHUKAa OT MAaccChl

rpysa.
5. TIpoBepka HE3aBUCUMOCTH TIEpHO/Ia KOJeOAHU Tpy3a, MOJABEIICHHOTO K HUTH, OT MacChl

rpysa.
6. OmnbITB, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD MEepHoja KoJeOaHU MPYKUHHOTO MasiTHUKA
OT MAaccChl Ipy3a U KECTKOCTH MPY>KUHBL.
7. W3mepeHue yCKOpeHHUs! CBOOOIHOTO TAJCHUSI.
Paszpen 10. DinekTpoMarHuTHoOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNIEKTPOMAarHuTHOE 0. DJIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA  AJIEKTPOMArHUTHBIX
BouH. [lIkana sneKTpoMarHuTHBIX BOJH. MCronb30BaHue 31€KTPOMAarHUTHBIX BOJH I COTOBOM
CBSI3U.
DneKTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoIHOBbIE CBOMCTBA CBETA.

o AW

.

Hemoncmpayuu.

1. CBgoiicTBa AJIEKTPOMArHUTHBIX BOJH.
2. BouHOBBIE CBOHCTBa CBETA.

Jlabopamopnwvie padbomot u onvimel.

1. WU3yueHue CBONCTB 3J€KTPOMArHUTHBIX BOJH C TOMOUIbI0 MOOUIBHOIO TenedoHa.

Pa3nen 11. CBeToBbIe sIBJICHUS.

JlyueBas  mognenbp  cBeta. Mcrounuku — cBera. [IpsMonuHeiiHOe — pacnpocTpaHEeHHE
ceera. 3atmeHust CosHna u Jlynel. Otpaxkenue cBeta. [Imockoe 3epkaino. 3akoH OTpakeHUs
CBeTa.

[Ipenomnenue cBera. 3akoH mpenomiieHus: cBera. [lonHOe BHyTpeHHee OTpaKeHue
cBeta. Mcnonb3oBaHue MOJIHOTO BHYTPEHHETO OTPAXXEHHS B ONITUYECKUX CBETOBOJAX.

Junza. Xoxg nyweit B aumH3e. OnTHueckas cucreMa (oToamnmnapara, MHKPOCKONA U
Teneckona. [’ a3 kak onTudeckas cucremMa. bim3opyKkocTs U JallbHO30PKOCTb.

Paznoxenne Oenoro csera Ha cnekTp. OnbiTel HbtoToHa. CroxkeHue CHeKTpalbHbIX
uBeToB. /lucnepcus ceera.

Hemoncmpayuu.
[IpsiMonuHetHOEe pacipoCTpaHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tomyuenue n300pakeHHii B TIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
Onrtuyeckuii CBETOBO/I.
Xon tydeit B coOuparomiei JTrnH3e.
Xop JIydeil B paccenBarolel JIMH3E.
[Toryuenue n300pakxeHNUi ¢ MOMOILBIO JIUH3.
[Tpuntmn neiictBust GporoanmapaTa, MUKPOCKOIIA U TEIECKOTA.
10. Mogens riaza.
11. PaznoxxeHue 6eoro cBETa B CIIEKTP.

CoNoOARWNE
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12. Tlomydenue Genoro cBeTa MPH CIOKCHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie pabomul u onvimol.
1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPaXKEHUS CBETOBOT'O JIy4a OT yrjia MaJieHusl.
N3ydeHne xapakTepuCTUK U300pakeHUs IpeIMETa B INIOCKOM 3€pKaJle.
HccnenoBanue 3aBUCUMOCTH YIJla IPEJIOMJICHUS CBETOBOTO Jiyda OT yrja MajJecHus Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tomy4yeHue n300pakeHUI ¢ TTOMOIIBIO COOUPAIOIIEH JTMH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHUIIBI COOMPATOIEH TUH3BI.
OMnBITHI O PA3JIOKEHUIO OEJIOTr0 CBETA B CIIEKTP.
OnpITHl IO BOCIPUATHIO IIBETA IPEIMETOB IPU HAOIIOACHUN 3a HUMH Y€pe3 LBETOBBIE
(UIBTPHI.
Pa3nen 12. KBanToBble fiBJIeHUS.
Onbiter Pezepdopaa u mmanerapuas monens aroma. Monens aroma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEeHyaThIe CIIEKTPBI.

PagnoaktuBHOCTh. Anlb(a-, O6era- u  ramma-uznydyeHus. CTpoeHHE  aTOMHOTO
anpa. HykionHas mopens aTtomHoro suapa. M3oronsl. PagnoakrtuBaele npespamenus. [lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakuuu. 3aKOHBl COXpPAaHEHUS 3apsiia U MacCOBOrO uWciaa. DHEPrusl CBS3U
aToMHBbIX sifep. CBsi3p Macchl W dHepruu. Peakium cunTe3a W neneHus saep. Vctounuku
sHeprun CosHIA U 3BE3.

Snepnas snepretruka. Bo3nelcTBre paguoakTUBHBIX U3ITYYCHUN HA )KUBBIE OPTaHU3MBI.

wn

No ok

Hemoncmpayuu.
CriekTpbl U3JIy4eHHsI U TIOTJIOICHHMSL.
CrieKTpbl pa3aMyHbIX I'a30B.
Criextp Boopoa.
Habmonenue tpekoB B kamepe BuibcoHa.
PaboTa cuéTunka HOHU3UPYIOUINX U3ITy4EHU.
Peructpanus uznydeHus npupoJHbIX MUHEPAJIOB U MPOJTYKTOB.
Jlabopamopuvie padomol u onvimel.
1. HaOnroneHue CIUIOMIHBIX M JMHEHYATBIX CIIEKTPOB U3TYUEHHUS.
2. HccrmemoBaHue TPEKOB: HM3MEpPEHHE DSHEPrUM YACTHUIBI 10 TOPMO3HOMY TYTH (IO
¢dororpadusm).
3. H3mepeHne paanoakTHBHOTO (QOHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENBEHO-0000IIAIOMIMK  MOJYJAb  NpeJHAa3HAYeH JUIsl  CUCTeMaTH3aluu |
0000111eHUs] TPEMETHOTO COJIEPKAHMSI U OMbITA IeATEIbHOCTH, IPUOOPETEHHOTO NMPU U3YUYEHUH
BCEro Kypca (pU3MKH, a TakKe Ul MOATOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHY IO
du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy wW3ydeHHH [aHHOTO MOJYJS PEATU3YIOTCS U CHUCTEMaTU3UPYIOTCS  BUIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECHEeuMBaeTCsl JOCTH)KEHUE MPEIMETHBIX |
MeTanpeIMETHBIX TJIAaHUPYEMBIX pe3yNbTaToB o0OyudeHus, dopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHME HAY4YHBIX METOJIOB HCCIIEIOBAaHUS SBJICHUN
OPUPOJIBl U TEXHHUKHU, OBJIAJICHUE YMEHUSAMU OOBICHATH (U3HUECKUE SIBICHHUS, NPUMEHSSA
MIOJIy4YEHHBIE 3HAHUS, PELIATh 337a4, B TOM YHUCJIE KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIIATBHO NEATEIBHOCTHBIM XapaKTep JAaHHOTO pasjelia pean3yercs 3a CYET TOro,
YTO y4allluecs BHINOJIHSAIOT 3aJJaHKsl, B KOTOPBIX UM MpeJlaracTcs:

Ha OCHOBE MOJYYEHHBIX 3HaHUN pacro3HaBaTh U HAYYHO OOBACHATH PU3NUYECKHUE SBICHUS
B OKpYXKarolllel IPUPO/IE U IOBCETHEBHOM JKNU3HH;

HCIIOJIb30BaTh HAYYHbIE METOJIbl MCCIENOBaHUS (PU3NUECKUX SIBICHUN, B TOM YUCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

ok wnE
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OOBSCHATH Hay4dHble OCHOBBI HamOoJee BaXXHBIX JIOCTH)KEHHUH COBPEMEHHBIX TEXHOJIOTHIH,
HarpuMep, NPAKTUYECKOE UCIOJIb30BAHUE PA3IMYHBIX UCTOYHUKOB SHEPIUU HA OCHOBE 3aKOHA
MPEeBpaIICHHs] U COXPAHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUU.

3.IlnaHupyembie pe3yJbTaThl OCBOEHHS] MPOrpamMmbl Mo (QuU3HMKe HA YPOBHE OCHOBHOIO
001ero oopazoBaHus

W3yuenne QU3MKM HA YpPOBHE OCHOBHOTO OOLIEro oOpa3oBaHMs HAlpaBlIEeHO Ha
JOCTH)KCHUE JIMYHOCTHBIX, METAIIPEAMETHBIX M PEIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB.

B pesynbrare w3yueHus (UMK Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS Y
oOyuaromerocst 0ynyT chOpMUPOBaHBI CIIEAYIOLINE INYHOCTHBIC PE3yIbTaThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:

- IPOSIBJICHUE HHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHMCKOHN (hU3MYeCcKoil
HayKH;

- IEHHOCTHOE OTHOIIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(DU3HUKOB;

2) rpaKIaHCKOTI0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTHMBHOMY YYacTHUIO B OOCYXJEHMHM OOIIECTBEHHO 3HAUUMBIX M ITHYECKUX
npo0JeM, CBI3aHHBIX C IPAKTUIECKUM MPUMEHEHUEM TOCTHXKEHUHN (PH3HKH;

- OCO3HAHME BAKHOCTH MOPAJIbHO-ITUYECKUX IIPUHLUIIOB B I€ATEIBHOCTH YYEHOIO;

3) 3cTeTH4ecKOro BOCIIMTAHMS:

- BOCIIPUATHE 3CTETMUYECKUX KauecTB (u3nueckoid Hayku: €€ TapMOHMYHOI'O IOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

- OCO3HAHME LIEHHOCTH (PU3NYECKON HayKU KaK MOLIHOTO MHCTPYMEHTA IIO3HAHUSI MUPA, OCHOBBI
pa3BUTHS TEXHOJIOTMH, BaKHEHMILIEH COCTABISAIONIEH KYJIbTYpBI;

- pa3BUTHE HAYYHOU JTF0003HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENIbCKON AESITETbHOCTH;

5) popmupoBaHus KyJbTYPBI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONMOTYYHs:

- OCO3HaHME LIEHHOCTH 0e30macHoro odpasa *KM3HU B COBPEMEHHOM TEXHOJIOTMUECKOM MHPE,
BO)XHOCTU COOJIIOJICHUsS MpaBuil OE30MaCHOrO IOBEAEHUS B TPAaHCHOPTE, Ha JOporax, Mpu
UCIIOJIb30BaHUU JIEKTPUUECKOTO U TETJIOBOTO 000PYI0BaHMS B JOMAIIHUX YCIOBHSAX;

- c(hopMUPOBAaHHOCTH HaBBIKA peieKCUU, MPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U TaKOTO XKe
IIpaBa y Ipyroro 4ejoBeKa;

6) Tpya0BOr0 BOCTIMTAHUS:

- aKTUBHOE Y4YacTHE B pELICHWU MPaKTHUYECKHX 3aJad (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHu3alu, ropojia, Kpas) TEXHOJIOIMUECKON U COLMATbHOM HaIlpaBI€HHOCTH, TPEOYIOIINX B
TOM 4Hcie U GU3NUECKUX 3HAHUMH;

- HHTEpEC K MPaKTUYECKOMY U3yUeHUI0 podeccuil, CBSI3aHHBIX C PU3UKOI;

7) 3K0JIOTMYEeCKOT0 BOCTTUTAHUS:

- OpUEHTalUsl Ha TNpUMEHeHHe (U3NYECKUX 3HaHWM Ui pelieHus 3afgad B 00JacTH
OKpYXKarollel cpezpbl, MJIaHUPOBAaHUS JNEHCTBUI M OLIEHKM HMX BO3MOXKHBIX MOCJHEICTBUN IS
OKpYKarlolle cpeibl;

- 0CO3HaHME ITT00ANTBHOTO XapaKTepa SKOJOTMUECKUX MPOOIeM U MMyTel UX PelIeHHUs;

8) ajanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOIHOM CPe/bl:

- OTPeOHOCTh BO B3aWMOJICHCTBUU MPH BBIOJHEHUU UCCIEI0BAHUMA M NMPOEKTOB (PU3NUYECKOH
HAIPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JESATEIbHOCTD;

- IOTpeOHOCTh B (DOPMHPOBAHMHM HOBBIX 3HAHWM, B TOM 4YHcle B (DOPMYIHpPOBAaHUM HJEH,
HOHATHH, TUIIOTE3 0 PU3MUECKUX O0BEKTAX U SBJICHUSX;

- OCO3HaHME MPOOEIOB B COOCTBEHHBIX 3HAHUSAX U KOMIETEHIMIX B 007acTH PU3UKH;

- IUTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;
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- CTPEMJIEHUE aHAJIM3UPOBATh U BBUIIBIATH B3aUMOCBSI3M MEXAY NIPUPOAOH, OOIIECTBOM U
HKOHOMHKOH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUH;

- OLIEHKA CBOMX JACHUCTBUM ¢ y4€TOM BIMSHUSA HA OKPYXKAIOLLYIO CPEly, BOZMOXKHBIX IJI00AIbHBIX
IOCJIEACTBHUM.

MertanpeameTHble pe3yJibTaThI

B pesynbrate ocBoeHHs IporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanusi y oOyd4aromerocsi OyayT cGhOpMHUpPOBaHBI MeTaNpeIMeTHbIEe Ppe3yJbTaThl,
BKJIIOYAOIME I103HABAaTEIbHbIC YHHMBEpCAJIbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKATHBHbIE
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3naBaTe/IbHBbIe YHHMBepCcaIbHbIe yueOHbIe AeiicTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE PU3HAKN OOBEKTOB (SIBJICHH);

yYCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMKA, OCHOBAHUS Ui 000OUIeHHS U
CpPaBHEHUS,

BBISBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUS B paccMaTpuUBaeMbIX (pakTax, MaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSM;

BBISIBIISITH TTPUYMHHO-CJIC/ICTBEHHBIE CBSI3U MPH M3YYCHUU (DU3MUYECKUX SIBICHHHA M TPOILIECCOB,
JIeNIaTh BBIBOJABI C TOMOIIBIO JEIYKTUBHBIX W WHAYKTUBHBIX YMO3aKJIIOYCHHH, BBIABUIATH
THITOTE3BI O B3aUMOCBSI3SX (DU3NYECKUX BEINYMH;

CaMOCTOSITENIbHO BBIOMpPATh CHocoO pemieHus yueOHoW (Qu3uueckol 3amaun  (CpaBHEHHUE
HECKOJIbKUX BapHaHTOB PELIEHUS, BHIOOp HauOosiee MOIXOJSAIIEr0 ¢ YYETOM CaMOCTOSITENIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareibckme 1eiCTBUSA:

MCII0JIb30BaTh BOMPOCH! KaK MCCIIEN0BATEIBCKUII HHCTPYMEHT MO3HAHMS,

IPOBOJIUTH IO CAMOCTOSTENBHO COCTABICHHOMY IIJIaHy OIBIT, HECJIOXHBIH (U3nYecKuit
HKCIIEPUMEHT, HEOOBILIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;

OLICHMBaTh Ha TMPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OpMaIIo, IOJYyYEeHHYI0 B XOJe
MCCJIETOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYyIUpOBaTh OOOOIIEHMST M BBIBOJBI IO pe3ysbTaTaM MpPOBEIEHHOIO
HaOJII0/IEHUS, ONBITA, UCCIIEOBAHNS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHeilliee pa3BuUTHE (U3MYECKHUX IPOIECCOB, a TaKkKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

MPUMEHSTh pa3jMyHble METO/bl, HHCTPYMEHTHI U 3aIllpOChl MPHU MOUCKE U 0TOOpe MHPOpMaun
WIN JaHHBIX ¢ YYETOM MPeIIoKEeHHON yueOHol pusnueckoii 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMALIMIO PA3IMYHBIX BUAOB U
bopMm npencTaBIeHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJIbHYIO (QOpMy TMpeiacTaBieHHs HHPOpMAMK U
WITIOCTPUPOBATh pelllaeMble 33Jaul HECJIOKHBIMU CXeMaMH, TuarpaMMaMi, HHOW rpaduKoi u
WX KOMOWHAIUSIMH.

KoMMyHUKaTHBHBIE YHHBepcalbHble Y4eOHbIe el CTBHUA:

B Xoe OOCyXaeHHs y4eOHOro marepuala, pe3ysbTaToB JIA0OPATOPHBIX pabOT W TMPOEKTOB
3aJaBaTh BOIPOCHI O CYIIECTBY 0OCYXIaeMOH TeMbl U BBICKAa3bIBATh UJIE€U, HAIIPABICHHBIC HA
pelIeHue 3a1a4M 1 MoJepyKanre J00poKenaTeIbHO aTMOC(ephl;
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COIOCTABIIATh CBOU CYXKJICHHS C CY)KACHUSAMU JPYTUX YYACTHUKOB JUATIOTA, BBISIBIATH PA3Inyus
U CXOJCTBAa MO3ULIMIA;

BbIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOIMYHO TIPEJCTABNIATH PE3YNIbTAaThl BBIMOJIHEHHOTO (DU3MYECKOro OmbiTa (IKCIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

MOHMMATh W WCIOJh30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHAMBHAYAIbHOH pabOThI MpHU
PEIICHUU KOHKPETHON (U3HYECKOM MPOOIeMBI;

CTaBUTh LEJIM COBMECTHOW JEATEIIbHOCTH, OPraHU30BBIBaTh JECHCTBHUS IO MX JOCTUKECHHIO:
pacupenensiaTb poJyid, oOCYKIaTh IMPOIECChI W PE3YJIbTaThl COBMECTHOW paboThl, 00001IaTh
MHEHHS HECKOJILKUX YEIOBEK;

BBITIOJIHSITH CBOIO 4YacTh padOTHI, JOCTHUras KayeCTBEHHOTO pe3yibTaTa B CBOCH 00JacTu u
KOOPAMHHUPYS CBOU JIEUCTBHUS C IPYTUMHU WIEHAMH KOMaH/IbI;

OIICHMBATh Ka4yeCTBO CBOETO BKJaJa B OONIMH MPOAYKT IO KPHUTEPUAM, CaAMOCTOSATEIHLHO
c(hOpMYIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIe yHMBepcaibHble yueOHbIe 1eiicTBUS

Camoopranusauus:

BBISBIIATH MPOOJIEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsiX, TPEOYIOUIMX JJs peIIeHUs
(bu3nyYeCKUX 3HAHMIA;

OPUEHTHUPOBATbCSI B PA3IMYHbIX MOAXOJAX K NPUHATHIO pEUIeHUH (MHAMBUAYAJIBHOE,
IPYIIIOBOE, KOJJIEKTUBHOE);

CaMOCTOSITENILHO COCTABIISITh AITOPUTM pelieHus (pru3nyeckoi 3a1auu UK IIJIaH UCCIIEI0BaHMS C
y4€TOM  HMEIOLIMXCS PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTHpPOBATh
npejJiaraéMble BapuaHThl peIleHUIH;

Jies1aTh BbIOOp 1 OpaTh OTBETCTBEHHOCTD 3a PEIlIEHUE.

CaMOKOHTPOJ/1b, SMOLHOHAIBHBIH HHTEJICKT:

JIaBaTh aJICKBATHYIO OIICHKY CUTYaIlU! U TpeajiaraTh IiaH e€ N3MEeHEHHS,

OOBSICHATh MPUYUHBI TOCTUKEHUS (HETOCTHKEHHS) PE3yIbTaTOB JESATEIbHOCTH, 1aBaTh OLIEHKY
nprOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBHI B JEATEIBHOCTH (B TOM 4YHCIE B XOJl BBINOJHEHHS (DU3MIECKOTO
UCCIIEIOBAaHMSI MJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHMBIIUXCS CHUTYaIlH,
BBISIBIICHHBIX OIIMOOK, BOSHUKIIUX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBHSIM;

CTaBHTH Ce0S Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM TUCKYCCHU Ha HAYYHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOro 4elloBeKa;

NPU3HABATh CBOE MPABO HA OMIMOKY MPH pelIeHnH (U3UYECKUX 3a7ad WM B YTBEPKACHUAX Ha
Hay4HbIE TEMBbI ¥ TAaKOE e MPaBo JAPYroro 4eaoBeKa.

IIpeaMeTHbIe pe3ybTaThl

K koH1y o0y4yeHust B 7-M KJjacce peIMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTb C(HOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
HUCITIOJIB30BATh ITOHATHA: CbI/ISI/I‘IeCKI/Ie N XHUMHWYECKHUE SABJICHHA, Ha6J'IIO}IeHI/Ie, 3KCHepI/IMeHT,
MOJIeJIb, TUTIOTE3a, €AMHUIIBI U3MEPEHUs (DU3MUECKUX BEIUYMH, aTOM, MOJIEKYNa, arperaTtHble
COCTOSIHMSI ~ BemiecTBa  (TBEpIOE, IKUAKOE, Ta3000pa3HOE), MEXaHWYECKOE JBUIKEHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOpHUS, PaBHOACWUCTBYIOIIAs CHIIA,
nedopmarus (yrnpyrasi, IiIacTHYecKas ), HEBECOMOCTh, COOOIIAFOIITNECS COCY/IBI,
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paznuuath siBieHUd (aud@ysus, TemnoBoe MABMKEHHWE YacTHI[ BELIECTBa, pPaBHOMEPHOE
JBI)KEHUE, HEPAaBHOMEPHOE JABIDKEHHE, MHEPIHs, B3aUMOJCHCTBHE TEJl, paBHOBECUE TBEPABIX
TeJ C 3aKperUIEHHON OCBhIO BpallleHHUs, Mepeaaya JaBieHUs TBEPABIMU TelaMH, )KUIKOCTIMU U
ra3ams, aTMoc(epHoe AaBliCHHE, IUIABaHUE TeJ, NMPEBPALCHUS MEXaHWYECKOH SHEpruH) IO
ONMHMCAHUIO WX XapaKTePHBIX CBONCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIUX IaHHOE
¢du3uueckoe sBICHUE;

pacro3HaBaTh MPOSIBICHHWE U3YYEHHBIX (DU3MUECKUX SBJICHUHA B OKPYXAlOUIeM MHpE, B TOM
yuciae (U3NYEcKue SBICHUS B NPUPOAE: MPUMEPHI IBMKCHUS C PA3IUYHBIMH CKOPOCTSMH B
JKUBOM M HEXHBOW MpHUpOJAE, ACWCTBUE CWJIBI TPEHUS B NPUPOJE M TEXHHUKE, BIIMSHUE
aTMOC(EepHOTrO JIaBJICHUS HA KUBOW OpraHu3M, IUIaBaHHE PhIO, pbIYard B TeJie 4YellOBeKa, MpHU
9TOM MEPEBOJUTh MPAKTHUECKYIO 3aJady B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKM) (PU3NYECKUX SIBICHU;

ONKCHIBATh M3YyUYEHHBIE CBOICTBAa Tel M (PU3MYECKHE SIBJICHUS, HCHOIb3Yys (PU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTH BEIECTBA, BPEMs, MyTh, CKOPOCTb, CPEAHSAS CKOPOCTb,
CUJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Teja, Cujla TPEHUs, JaBlieHue (TBEPAOro Tena, KHUJIKOCTH,
rasa), BHITAJIKMBAIONIAs CHJIa, MEXaHWYecKas paboTa, MOMIHOCTb, IJICYO CHJIBI, MOMEHT CHJIBI,
KOA((UIIMEHT TOJE3HOTO JACWCTBUS MEXaHHU3MOB, KMHETHYECKas M TMOTEHIMAlbHAs SHEPrus),
OpYA OINUCAHWW TIPABWIIBHO TPAKTOBaTh (U3WYECKUH CMBICT HCIIOJIB3YEMbIX BEIWYHH, WX
0003HaYCHUSI U €TUHUIIBI U3MEPEHUS, HAXOAUTh (DOPMYJIBI, CBS3bIBAIOLINE TaHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYUHAMHU, CTPOUTH IpaUKH M3y4CHHBIX 3aBHCUMOCTEH (hU3MYECKHX
BEJIMYUH;

XapaKkTepu30BaTh CBOWCTBA TeJd, (U3WYECKHE SBICHUS M IPOIECCHI, HCIONB3Yys IMpaBUIIa
CIIOKeHHsI CHIT (BJIOJIb OJHOM MpsiMoii), 3aKkoH ['yka, 3akoH [lackans, 3akoH Apxumena, paBUiIo
paBHOBecHs pbruara (0J10Ka), «3070TO€ MPABHIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPruu, IMpPU OSTOM JaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U 3aMUCBIBATH €ro
MaTeMaTHYECKOE BBIPAKECHUE;

OOBACHATh (hU3MUECKUE SIBIICHUS, MIPOIECCHl U CBOMCTBA TeJd, B TOM 4YHCIE B KOHTEKCTE
NPAaKTUYECKUX CUTYAIMii: BBIABISATH MPUUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1-2 normueckux mIaroB ¢ omnopoil Ha 1-2 WH3y4eHHBIX CBOMCTBa (PU3MYECKUX SIBJICHUH,
(bU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pewmiath pacuéTHble 3a7aud B 1—2 AEHCTBHS, UCHOJB3Yd 3aKOHBI M (OPMYJIBI, CBSA3BIBAIOIINE
¢u3nyeckrue BEIMYMHBI: HA OCHOBE aHalW3a YCJIOBMS 3a/1a4M 3alMChIBaTh KPAaTKOE YCIOBHE,
MOJICTABIISITh (PU3UYECKUE BEINIHHBI B (DOPMYJIIBI U TPOBOJIUTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JTaHHble, HEOOXOJMMbIE JJIs pELIeHHs 3a/ad, OLEHHMBATh PEATUCTUYHOCTh MOJTYYEHHOU
(U3UYECKON BEITMYUHBL;

pacrio3HaBaTh MpoOOJIEMbl, KOTOPble MOXXHO PpELIMTh C IOMOIIBIO (PU3HMUECKUX METO/IOB,
BBIJICJIATH MTPOBEPSIEMOE TPEATIONIOKEHUE (TUTIOTE3y) B ONMUCAHWU HCCIIEIOBAHUS, Pa3IUdaTh U
UHTEPIPETUPOBATH MOJYYEHHBIH pe3ysbTaT, HAXOAUTh OIIMOKU B XOJ€ SKCIIEPUMEHTa, J1eJ1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

IPOBOJUTH ONBITHl 1O HAOMIOAECHUIO (DU3MYECKUX SIBICHUNH WM (PU3HMUECKUX CBOMCTB Te:
(bopMyHpoBaTh TMPOBEPSEMbIE MPEINOI0KEHUsS, COOMPAaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ ONbITa U (OPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATh TIPSIMBIE HM3MEPEHHSI PACCTOSHUS, BPEMEHH, MacChl Tena, 00BEMa, CHIBI U
TEMIIepaTypbl C TOMOIIbIO AHAJIOTOBBIX M LU(POBBIX MNPHOOPOB, 3aMHMCHIBATh MOKAa3aHUS
MpUOOPOB C YUETOM 3aJaHHOM a0COMFOTHOM MOTPEITHOCTH U3MEPCHHI;

IPOBOJUTH HCCIIEOBAaHUE 3aBHCHUMOCTH OJHOW (U3MYECKOH BETMYMHBI OT JpPYyrod ¢
UCTIOJI30BaHUEM TIPSIMBIX M3MEPEHHH (3aBUCHMOCTH ITyTH PABHOMEPHO JBIIKYIIETOCS Tela OT
BpPEMEHHU JIBUKECHUS Teja, CHJIBI TPEHUS CKOJBKEHHUs OT Beca Tela, KauecTBa 0OpaboOTKU
MIOBEPXHOCTEH TeNl W HE3aBUCUMOCTH CHJIBI TPEHHUS OT TUIOMIAJNA COTPUKOCHOBEHHS TEJ, CHIIBI
YIPYroCTH OT YJUIMHEHUS MPYKHUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00bEMa MOrpYKEHHON yacTu
TeNa M OT IUIOTHOCTH JKUAKOCTH, € HE3aBHCHMOCTH OT IUIOTHOCTH Tejla, OT TIyOWHBI, Ha
KOTOPYIO TOTPYXKEHO TeJO, YCIOBUU IUIaBaHUS Tell, YCIOBHM paBHOBECHs pblyara U OJIOKOB),



17

Y4acTBOBaTh B IUIAHUPOBAHWHM YYEOHOTO HCCIEIOBAaHUs, COOMpPATh YCTAHOBKY M BBIOIHSTH
U3MEpPEHUs, CIeAys MPEeANoKEHHOMY IUIaHy, (UKCHPOBATh PE3YNbTAThl  MMOTYYCHHON
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUJE MPEIIOKCHHBIX TaOMUIl W rpaduKoOB, JelaTh
BBIBO/IBI 10 PE3YJIbTaTaM UCCIICIOBAHHSI,

MIPOBOJIUTh KOCBEHHBIE M3MEPEHHS (DU3NYCCKUX BEIWYUH (IUIOTHOCTH BEIIECTBA KUAKOCTH W
TBEPAOTO TENa, CWIA TPEHUS CKOJIBKEHUS, JaBIICHUE BO31yXa, BBITAIKUBAIONIAS CHIIA,
JIEHCTBYIOIIAsI HA TIOTPYKEHHOE B JKHJIKOCTH TEJI0, KO3(PPHUIIUEHT MOJIE3HOTO JEHCTBHSI TPOCTHIX
MEXaHHU3MOB), CJIEIys MPEITOKEHHON HMHCTPYKIIMH: MPHU BBIMOJIHEHUN W3MEPEHHH CcOOHMpaTh
AKCTIIEPUMECHTAIBHYIO YCTAHOBKY U BBIYHCIIATH 3HAYCHUE NICKOMOM BEITMYHHBL;

co0JII01aTh MpaBHiIa TEXHUKH OE30MAaCHOCTH MIPU PaboTe ¢ 1ab0paTOpHBIM 000PYIOBaHHUEM;
yYKa3bIBaTh MPHUHIUIIEI pabOThl NMPUOOPOB U TEXHUYECKHUX YCTPOKMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIOIINECsS COCY/IbI, 0apOMETp, phIUar, MOJABMKHBIN U HETOJBUKHBIA OJIOK,
HaKJIOHHAs IIOCKOCTh;

XapaKTepU30BaTh TMPUHIUIBI JICHCTBUS HM3YyYCHHBIX MPHUOOPOB M TEXHUYECKHX YCTPOUCTB,
ONMMpasch Ha WX onucaHus (B TOM 4HCIE: TMOJIIMITHUKH, YCTPOWCTBO BOJOMPOBO/IA,
TUIPABIMYECKHA TIPEeCcC, MaHOMETP, BBICOTOMEp, TOPIIHEBOH HACOC, apeoMETp), HCIOJb3Ys
3HaHUS O CBOHMCTBaX (U3MYECKUX SBJICHUH W HEOOXOAWMbIC (PU3MUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTE TMPUMEPHI (HAXOAWTh HHOOPMAIMI0O O TPHUMEpPax) MPAKTHUYECKOTOo MPUMEHEHUS
(GU3HYECKUX 3HAHHUH B MIOBCEAHEBHON KU3HU JIJIs1 00eCTIeUeHUsT OE30TIaCHOCTH IPU OOPAICHUH C
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3J0POBbS U COOIIOJIEHHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpee;

OTOMpaTh MCTOYHUKH HH(POPMAIIMH B HHTEPHETE B COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM
3aMpocoM, Ha OCHOBE WMCIOIIMXCS 3HAHMW W TYTEM CPaBHEHHS DPA3JIMYHBIX HCTOYHHUKOB
BBIJICTISITH MPOTHUBOPEUUBYIO MIIM HEJJOCTOBEPHYIO HH(GOPMAIIHUIO;

UCIIOJIb30BAaTh TP BBITIOJHEHUHM YYEOHBIX 3aJaHUl HAYYHO-TIONMYJISIPHYIO JIUTEPATypy IO
dusnke, CcOpaBOYHBIE MaTepUalbl, pecypchl cetu MHTepHeT, BIaAeTb MNpUEMaMH
KOHCTIICKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi WHPOPMAIMU W3 OJHOW 3HAKOBOH CUCTEMBI B
APYTyIo;

co3/1aBaTh COOCTBCHHBIC KpaTKUE TMCHbMEHHBIE W YCTHBIC COOOIICHWS HAa OCHOBe 2—3
MCTOYHUKOB MHGOpMaIuu (HU3MUECKOTO COJEpKaHUs, B TOM YHUCIe MyOJIUYHO AeNaTh KpaTKue
COOOIlEHUsI O pe3ylbTaTaX MPOEKTOB WM Y4YeOHBIX HCCIEIOBAHHWMA, MPU STOM TPAMOTHO
WCIIOJIb30BaTh M3YUCHHBIN MOHATUIHBIN ammapar Kypca (U3WKH, CONMPOBOXKIATh BHICTYIUICHUE
MIpE3EHTALUEM;

IIPY BBITIOJTHEHUH YYEOHBIX MPOCKTOB M UCCIICOBAHUIA PacIpeaeisaTh 00S3aHHOCTH B TPYIINC B
COOTBETCTBHUU C IIOCTaBIICHHBIMHU 3aJadyaMH, CJICAUTh 3a BBIINOJHCHHEM IIJIaHA JICHCTBUI,
aJICKBaTHO OIIEHUBAaTh COOCTBEHHBIM BKJIQJ B JICATEIBHOCTh TPYIIBI, BHICTPAWBAThH
KOMMYHHUKaTHBHOE B3aMMOJEHCTBHE, yYUTHIBAsi MHEHHUE OKPY)KAIOIIIHX.

K koHiy oOy4yeHust B 8-M KJjacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHU:
HCIIOJIb30BATh MOHSATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JABUKEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAUIMYECKHE M aMop(Hble Tena, HACHILCHHBIH U
HEHACBIIIEHHbIN TMap, BIAKHOCTh BO3JlyXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPTHUsi, TEIUIOBOM
JIBUTATENb, DJEMEHTAPHBIM JJIEKTPUUYECKUH 3apsifi, JJIEKTPUYECKOE II0JIe, IMPOBOJHUKH U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE TI0JIE;
pa3iauyath sBJIEHUS (TEIJIOBOE PACIIMPEHHME U CXKATHeE, TEIUlonepeiada, TEJI0BOE PaBHOBECHE,
CMauMBaHME, KAMWJUISIPHBIE SIBICHUS, WCIApeHHe, KOHACHCAllMs, IJIaBJI€HUEe, KPUCTAILIM3AIUSI
(oTBepAeBaHUE), KHUIEHUE, Terionepeaadya (TEIIONPOBOJAHOCTh, KOHBEKIHS, H3IIyueHHe),
AIIEKTpU3ALUA Tel, B3aUMOJACHCTBHE 3apsoB, NEHCTBUS D3JIEKTPUUECKOrO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JE€HCTBUE MAarHUTHOIO MOJS HA NPOBOJHUK C TOKOM,
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AJIEKTPOMArHuTHas UHIYKIUS) MO OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHHWE U3YYEHHBIX (DU3MUECKUX SIBJICHHUNA B OKPYXAlOUIeM MHpE, B TOM
YHCJIC (I)I/I?;I/I‘ICCKI/IG SABJICHUSA B IIPHUPOAC: IMOBEPXHOCTHOC HATSXKCHUC U KAITWJUIAPHBIC SIBJICHUS B
pUpojie, KPUCTAIUIBI B IpUpoe, uznydenre ColHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3HI,
o0pa3oBaHUe pOChI, TyMaHa, MHEsl, CHETa, AJIEKTPHUYECKHE SIBICHHUS B aTMoc(depe, 2IeKTPHIECTBO
JKUBBIX OPraHM3MOB, MarHUTHOE ToJie 3emiiu, Apei( IMOII0COB, POJIb MAarHUTHOIO TOJS JJIst
KHU3HU Ha 3emiie, MOJIIPHOE CUSHUE, IIPU 3TOM NEPEBOIUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBIICHHIA;

OINMUCLIBATHL H3Y4YCHHBIC CBOIICTBA Tell U (1)I/ISI/I‘ICCKI/IG SIBJICHUS, MCIIOJIb3Ys (I)I/ISI/I‘ICCKI/IG
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHSIS SHEPIHsl, KOJIMUYECTBO TEIUIOTHI, YAelbHas TeII0OEMKOCTh
BEIIECTBA, YAETbHAs TEIUIOTA IUIABJICHHS, YyIEeNbHAas TEIIoTa NapooOpa3oBaHus, yJelbHas
TEIUIOTAa CrOpaHusl TOIUMBA, KOA(M(UIMEHT TMOJIE3HOrO JEHCTBUS TEIJIOBOM MAIIUHbI,
OTHOCHUTEJIbHAsL BIAXKHOCTh BO3/yXa, JJIEKTPUUECKUH 3apsl], CHJAa TOKA, D3JIEKTPUYECKOE
HANpsDKEHUE, COMPOTHUBIICHUE MPOBOJIHHUKA, YIEIbHOE CONPOTUBJICHHE BEIIECTBA, paboTa M
MOIITHOCTB 3JICKTPUYCCKOT'O TOKa), IIpyu ONHUCAaHUU IPABUJIBHO TPAKTOBATH (1)I/I3I/I‘-IGCKI/If/'I CMBICJI
UCIIOJIb3YEMBIX BEIHUWH, 0003HAYCHUSI M €IMHUIIBI U3MEPEHUS (PU3NUECKUX BETUYHMH, HAX O/IUTh
(bopMyIbI, CBS3BIBAIONINE TAaHHYIO (U3NYECKYIO0 BEIWYHHY C JIPYITMMU BEIMYHMHAMHU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEJIIMYMH;

XapaKTCpU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUSA MW IIPOLECCHI, HCIIOJIb3yd OCHOBHBLIC
MOJIO’KEHUS MOJICKYISIPHO-KMHETUYECKOW TEOPUH CTPOSHUS BELIECTBA, IPUHIIUI CYNEPIIO3ULIUN
noJiei (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsiaa, 3akoH OMa sl yyacTka Ielu,
3akoH Jlxoynms — JleHa, 3aKOH COXpaHEHHUS DSHEPIUU, TMPU OSTOM JaBaTh CIOBECHYIO
(opMyJIMPOBKY 3aKOHA U 3aIIMChIBATh €r0 MaTEMaTHUECKOE BhIPAXKEHHUE;

O0BSACHATh (PU3UYECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHKCJIE B KOHTEKCTE MPAKTHUECKUX
CHTyaHHﬁI BBIABJIATH MPUYUHHO-CICACTBCHHBIC CBA3HU, CTPOUTH o0bpscHeHne n3 1-2 JIOTHYECKUX
[IaroB ¢ Onopoi Ha 1-2 U3y4eHHBIX CBOICTBA (M3MUECKUX SBICHUH, (PU3UUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemats pacuéTHble 3aJaud B 2—3 JEWCTBUA, UCMONB3Ys 3aKOHBI U (POPMYIBI, CBS3BIBAIOIINE
¢u3nyecKkne BETUYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/ladll 3alHChIBaTh KPAaTKOE YCIOBHE,
BBISBJISITH HEJOCTATOK JAHHBIX JUIS pEIIeHUs 3ajadd, BBIOMpAaTh 3aKOHBI U (POPMYIIHI,
HEOOXOauMBIEC ISl €€ pelIeHHs, MPOBOJUTH PAacUYEThl M CPaBHMBATH MOJYYEHHOE 3HAUCHUE
(1)I/I3I/I‘I€CKOI\/’I BCJIMYHHBI C U3BECTHBIMU JaHHBIMHU,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh C MOMOIIBI0 (PUIUYECKUX METOMOB,
HCIIOJIB3Ysl OIMMCAHUC HCCICAOBAHMA, BBIACIATH IMPOBEPACMOC IMPCAIIOJIO0KEHUC, OLCHUBATH
MPAaBUJILHOCTbH MOPSIIKA MIPOBEICHHUS UCCIICIOBAHMUSI, JIENIAaTh BBIBO/IBI,

IPOBOAMTH OMBITHl MO HAOMIOJEHUIO (U3NYECKUX SBICHUN WM (PU3NYECKUX CBOICTB Tel
(KanmwIIsipHBIE SIBJICHHWS, 3aBUCHMOCTH JaBJICHHS BO3[yXa OT ero o0b&Mma, TeMIeparyphl,
CKOpPOCTH Ipouecca OCTBIBAHUA W HaArpe€BaHud IIPpU H3JTYUYCHUMW OT LBCTa Hsnyqalomeﬁ
(mornomaromieii) MOBEPXHOCTH, CKOPOCTh HUCHApEHHUs BOABI OT TEMIIEPATypPhbl KUIKOCTH H
wiomaan e€ MOBEPXHOCTH, SJIEKTpU3alMs Tell U B3aUMOJIEHCTBUE AJIEKTPUUYECKUX 3apsi/iOB,
B3aMIMOJICHCTBHE TMOCTOSIHHBIX MAarHUTOB, BU3yalW3alllsl MAarHUTHBIX TMOJEH MMOCTOSHHBIX
MAarHuToOB, )IeI\/'ICTBI/Ie MAargiuMTHOIO II0JIid Ha HPOBOAHHMK C TOKOM, CBOMCTBA DJICKTpOMAarHura,
CBOMCTBA  DNEKTPOJBUTATENS]  IMOCTOSHHOTO  TOKa):  (OpPMyIHUpOBATh  MPOBEpPSIEMBIE
NPEIONI0KEHNs, COOMPaTh YCTaHOBKY M3 MPEIIOKEHHOTO OO0OpYIOBaHMS, OIMCHIBATh XOJ
ombITa ¥ (OPMYITHPOBATH BHIBOIBL;

BBITIOJIHATD MMPSAMBIC USMEPECHUA TEMIICPATYPHI, OTHOCUTEIILHOU BJIAKHOCTH BO3ayXa, CUJIBI TOKaA,
HATPSDKEHUS C TIOMOIIBIO aHAJIOTOBBIX MPUOOPOB U JATUYUKOB (PU3MUECKUX BEIUYNH, CPABHUBATH
pe3ynbTaThl U3MEPEHHH C YIETOM 3aJaHHOM a0COIFOTHOM MOTPENTHOCTH;

MPOBOANTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BETMUYMHBI OT APYTOM C MOMOIIBIO
MMPSAMBIX H3MepeHHﬁ (SaBI/ICI/IMOCTL COIMPOTUBJICHUA IMPOBOAHMKA OT €TI0 [AJWHBI, IJIOHIaau
MOTIEPEYHOT0 CEUEHHUS M YIEIHHOTO COMPOTHUBICHHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKa,
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OPOXOJAALIEr0 4Yepe3 MPOBOAHMK, OT HANpPsDKEHUs Ha IMPOBOAHMKE, MCCIEJOBAHUE
MOCJIEI0BATEIBHOTO U NMAPAJIEIbHOTO COCTUHEHUSI IPOBOJHUKOB): TUNIAHUPOBATH UCCIIE0OBAHHE,
coOMpaTh YCTAaHOBKY U BBINOJIHATh M3MEPEHMsS. B COOTBETCTBUHM C HPEUIOKEHHBIM IUIAHOM,
(uKCUpOBaTh pPE3yNbTAThl IMOJYYCHHOH 3aBHCHMOCTH B BUAE TaONMMIl U Tpa(HKOB, NeNaTh
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIEeI0BaHUS;

IPOBOJUTH KOCBEHHBIC M3MEpEHHs (PU3NUYECKUX BEIUYHMH (yAelbHAs TEIIOEMKOCTH BEIIECTBA,
COIIPOTHBJIEHUE TPOBOJHMKA, pabOTa M MOILMHOCTh 3IEKTPUUYECKOrO TOKA): IUIAHUPOBATh
U3MepeHusi, COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NMPEIOKEHHOW MHCTPYKIUH, U
BBIUHUCIIATh 3HAUEHHE BEITUYMHBI;

cOOIII0/IaTh MpaBHJia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYI0OBaHHUEM;
XapakTepu30oBaTh IPUHIMIBI ACHCTBUS H3YyYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMICTB,
ONMHUpasch Ha MX OMUCAHUS (B TOM YHUCIE: CUCTEMa OTOIUICHHUS JOMOB, TUTPOMETp, MapoBas
TypOMHa, aMIIepMETpP, BOJILTMETP, CUETUUK IEKTPUUECKON SHEPTUHU, OCBETUTENIbHbIE TPUOOPHI,
HarpeBaTellbHbIC ANEKTPONPUOOpPHI (mpumepsl), IIEKTPUYECKUE IIPEAOXPAHUTEIIH,
JJIEKTPOMArHuT, 3JEKTPOJBUIATENb IIOCTOSHHOIO TOKA), MCIIOJIB3Ysl 3HAaHMS O CBOMCTBax
¢u3nUecKux sBICHUA U HEOOXOMMbIe (PU3MUYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOHCTBA U H3MEPUTENIbHBIE NMPHOOPHI MO CXeMaM U
CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBI TEPMOMETp, TEPMOC, TCHUXPOMETP, TUTPOMETD,
JIBUTaTellb BHYTPEHHEI0 CrOPaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl IEKTPHUECKUX
LENel ¢ MOCJIEN0BaTEeNIbHBIM U MapaJliebHbIM COSAMHEHUEM JJIEMEHTOB, Pa3iINyaTh YCIOBHbBIE
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKUX LIeTIeH;

NPUBOJNUTE TPUMEPHI (HAXOAUTH WHPOPMALKIO O TpPUMEpax) NPaKTUIECKOTO MPUMEHEHUs
(bu3nuecKrx 3HaHUH B MOBCEHEBHON XKM3HM U1 o0ecredeHns 6e3011acHOCTH ITpHU 00pallieHUH ¢
npubopaMu ¥ TEXHHYECKMMH YCTPOHCTBAMHM, COXPAHEHHS 3/I0POBbS W COOJIIOJCHHS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKaIOLIeH cpelie;

OCYIIECTBIISITh TIOMCK HWHGpOpManuu (U3NYECKOTO COACp)KaHUS B WHTEPHETE, HA OCHOBE
UMEIOIUXCA 3HAaHMM M NyTéM CpaBHEHUs JIOMOJHUTENIBHBIX HCTOYHMKOB  BBIJCIATH
UHPOPMAIINIO, KOTOPAst SBJISIETCS IPOTUBOPEUNBON MITH MOXKET OBITH HEIOCTOBEPHOM;
UCITOJIb30BaTh MPH BBHIMOJIHEHUM YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJIIPHYIO JIMTEpaTypy IO
¢u3uKe, CHOpaBOYHBIE MaTepuaibl, pecypcsl ceTh VHTepHeT, BIaAeTh NpHEMaMU
KOHCIIEKTUPOBAHUs TEKCTa, ImpeoOpa3oBaHusi WHPOPMALMU W3 OJHON 3HAKOBOW CHUCTEMBI B
ApYTyIo,

co3/aBaTh COOCTBEHHbIE NMUCbMEHHbIE U KpaTKUE YCTHbBIE COOOIIeHUs], 00001ast nHPOpMaIUIo
U3 HECKOJbKUX MCTOYHHMKOB (PU3MUYECKOTO COJIEpKaHUS, B TOM YHCIE MYOJUYHO MPEICTaBIATh
Pe3yIabTaThI MPOSKTHOW MIIM MCCIIEIOBATENBCKON AEATEIBHOCTH, TP ATOM TPAMOTHO UCTIOIB3Ys
U3y4EHHBIN MOHATUIHHBIN annapar Kypca (pU3MKH, COTPOBOKAATh BBICTYINICHHE MTPE3EHTALUEH;
IIPY BBITIOJTHEHUH y4EOHBIX MPOEKTOB M MCCIEIOBAHUN (PU3MUYECKHX IMPOIECCOB PACIIPEEIISATh
00513aHHOCTH B IPYIIIIE B COOTBETCTBUHU C ITOCTABJICHHBIMU 3a/1a4aMH, CIICAUTh 3a BHIIIOJHEHUEM
IUTaHa JCWCTBUH M KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBI BKJIAJ B
NeSATeIbHOCTh  TPYIINBI, BBICTPaWBaTh KOMMYHHMKaTHMBHOE  B3aUMOJEHCTBHE, MPOSIBIIAA
TOTOBHOCTP pa3perniatb KOH(DIUKTHL

K koHIly o0y4yeHus B 9-M KJjacce mpeIMeTHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAFOIITUXCS YMEHHM:
MCIIOJIb30BaTh MOHATHS: CUCTEMa OTCUETA, MaTepHalibHAsl TOUKA, TPAEKTOPHS, OTHOCUTEIbHOCTh
MEXaHHYECKOTO JIBOKEHUA, nedopmartus (ympyras, TJIACTUYECKas ), TpPEHHUE,
[EHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEPEerpy3KH, LEHTP TSKECTH, abCOIOTHO
TBEPJIO€ TEJO, MIEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHWYECKHUE KOJIeOaHUs U BOJIHBI,
3BYK, HHPPA3BYK U YIbTPA3BYK, DJIEKTPOMArHUTHBIC BOJHBI, IIKada 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JIaTbHO30PKOCTh, CIIEKTPHI UCITYCKaHMs W TOTJIOMEeHusI, anb(da-, 6eTa- u
ramMma-u3JIy4eHHsi, U30TOIbI, siACpHAst SHEPreTHKA;
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pasinyath  sBIE€HUS (PaBHOMEPHOE M  HEPaBHOMEPHOE NPSMOJMHEHHOE  JBHIKEHHE,
PaBHOYCKOPEHHOE TMpPSMOJIMHEHHOE [BM)KEHHE, CBOOOJHOE TMaJieHHe Tell, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE TeJll, PEaKTUBHOE [BM)KEHUE, KOJeOaTelbHOe
JBIDKEHUE (3aTyXalolle M BBIHY)KICHHBIE KOJEOaHUs), PE30HAHC, BOJHOBOE JBIKCHHE,
OTpa)Ke€HHE 3ByKa, IMPSIMOJIMHEHHOE paclpoCTpaHEHHE, OTPaKEHUE M IPEIOMIIEHHE CBETa,
IIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa Ha CHEKTP U CIIOXKCHUE
CHEKTPAJIbHBIX 1IBETOB, JMUCIEPCUSl CBETA, €CTECTBEHHAs PaJMOAKTHBHOCTb, BO3HHUKHOBEHHE
JMHENYaToOro CIEKTpa W3JIY4YEHMs) IO ONMCAHMIO MX XapaKTEpPHbIX CBONCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE W3YYEHHBIX (DPU3MUECKUX SBICHUI B OKpYyKalolmleM MHUpE (B TOM
yuciae (U3NYECKue SIBICHUS B MPUPOJE: NPUIMBBI M OTJIMBBI, ABM)KeHHE MaHeT CosHeuHOoH
CUCTEMBI, PEAKTHUBHOE JIBUKEHUE >KMBBIX OPIaHU3MOB, BOCIPHUSTHE 3BYKOB IKUBOTHBIMU,
3eMIIETPSICEHUE, CEHCMHUYECKHE BOJHBI, I[yHAaMH, 3XO, I[BETa Te€J, ONTUYECKHE SIBICHUS B
npupoje, OuoIOTHYEeCKOe JCWCTBUE BHIUMOIO, YIbTPa(HUOIETOBOIO M PEHTI€HOBCKOIO
U3IYy4YEeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIN (OH, KOCMHUYECKHE JYy4M, paJAHOaKTHUBHOE
U3JIy4YEeHUE NPUPOJIHBIX MHUHEPAJIOB, ACHCTBME PpPAJUOAKTHBHBIX H3JIYyYEHHH Ha OpraHu3M
4eJI0BEKa), IPU 3TOM NEePEeBOIUTh NPAKTUUECKYIO 3a/lauy B Y4eOHYI0, BBIJCIATh CYLIECTBEHHBIE
CBOMCTBA (TPU3HAKK) (PU3UIECKUX SBICHUN;

ONHKCBHIBATh M3Y4YEHHbIC CBOWCTBA Tel M (PU3MUECKUE SBICHMS, HCIONb3Ys (QU3NUECKUe
BEJIMYMHBI (CPEAHsIsl U MTHOBEHHAs CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHHUU, YCKOPEHUE,
nepemMelleHe, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMs, CHJIa YIPYTrOCTH, CHJIA TSDKECTH,
YCKOpEHHE CBOOOJHOTO MAJEHHs, BEC Tela, MMIYJIbC Tella, UMITYJIBC CHIIbI, MEXaHUYECKas
paboTa M MOIIHOCTb, MOTEHIMANbHAsl SHEPIUs Teja, MOJHATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
NOTEHLMAJbHAsT JHEPIUsl CKATOM MPYKUHbBI, KHHETUYECKass HHEpPrusi, IOJHAas MeXaHW4YecKas
SHEprus, Mepuox M dYacroTra KoieOaHWi, AJMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA,
CKOPOCTb CBE€Ta, I10Ka3aTeb IPEJIOMIICHUS CpEZbl), IPU OMNMCAHWU IPABUIBHO TPAKTOBATh
(bu3nUecKuil CMBICI UCIOJIb3YEMBIX BEJIIMYMH, O003HAYEHUS U €AMHUIBI (PU3UUECKUX BEIUYMH,
HaXOJUTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMYMHY C JIPYTUMH BEIMYHMHAMU,
CTPOUTH TpapUKHU U3YYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJl, (QU3NYECKUE SBIEHUS U TMPOILECChl, HCMIOIb3Ysl 3aKOH
COXPAaHEHHMs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMSI, NPUHLMII CYNEPIO3ULUN CHJI, TIPUHLUI
OTHOCUTENIBHOCTH ['anunes, 3akoHel HBIOTOHA, 3aKOH COXpaHEHMs MMITYJIbCA, 3AKOHBI
OTpaKEHMsI M TIPEJIOMIICHHS CBETA, 3aKOHbl COXpPAaHEHHUsS 3apsija W MacCcoBOIO 4YHUCHA IPHU
SJICPHBIX peaKklUsaX, IpU 3TOM JlaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3alUCBIBATh €TO
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3UYECKUE MPOLECCHl U CBOWCTBA TE€Jd, B TOM YHUCIIE B KOHTEKCTE MPAKTUYECKUX
CUTYallMi: BBISBIATH IPUUYUHHO-CIIECTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
I1aroB ¢ ONOPON Ha 2—3 W3Y4EHHBIX CBOWCTBA (PM3NYECKUX SBICHUN, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pewath pacy€THbIE 3a/1a4M (OCHOBAHHBIE HAa CUCTEME U3 2—3 ypaBHEHUIl), UCIIONIb3Ysl 3aKOHBI U
dbopMynbl, cBsi3bIBaOlME (PU3MYECKHE BEIMUYMHBI: HAa OCHOBE aHallM3a YCJIOBHS 3aJaud
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEAOCTAIONIIME WM M30BITOUYHBIC JaHHBIE, BHIOUPATH
3aKOHBI M (QOpMyJbl, HEOOXOAUMBbIE Uil pEIIeHHs, HPOBOAUTH pacuéThl W OIIEHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHSI (PU3UYECKON BETMUHHBI,

pacro3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXKHO PpEIIUTh C IOMOLIbI0 (PU3UYECKUX METOIOB,
UCIIOJIBb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH INPOBEPSIEMOE IPEAINIOJIOKEHUE, OLEHUBAThH
MPAaBWJIBHOCTh TMOPSJIKA MPOBEICHUS MCCIEA0BaHUsA, JeJaThb BBIBOJbBI, HWHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUHN U ONBITOB;

MPOBOAMTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SBJICHUNH WM (PU3HYECKUX CBOWCTB Tell
(u3y4yeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs PHEPruH, 3aBHCHMOCTH Mepuoja
Kosie0aHuM MPY)KMHHOTO MasiTHUKa OT MaccChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH
OT aMIUIUTYAbl MalbIX KoOJIeOaHUH, MPSAMOJIMHEHHOE pacHpOCTPaHEHUE CBETa, PA3JIOKEHHE
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0enoro cBeTa Ha CHEKTp, M3y4EHHE CBOWCTB M300paKEHMs B IIJIOCKOM 3€pKaje U CBOWCTB
n300pakeHHsl TpeaMera B coOuparomieil jJuH3e, HaOII0ACHUE CIUIOMIHBIX M JMHEHYaThIX
CHEKTPOB M3JIy4EHHUs): CaMOCTOSTEIbHO COOMpPATh YCTAHOBKY W3 M30BITOYHOrO Habopa
000pyI0BaHUSl, ONUCHIBATh XOJ] OIBITA U €r0 Pe3yJbTaThl, (HOPMYIHUPOBATH BHIBOIBI;

IpY HEOOXOJUMOCTH HPOBOJUTH CEPUIO MPSAMBIX HM3MEPEHUH, ONpeAessis CpeJHee 3HAaueHue
U3MepsaeMoil BenUYMHBI ((DOKYyCHOE pacCcTOsIHHE COOMparomieil JIMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIHHOTO Mpubopa);

IPOBOJIUTH HCCIEJOBAHNE 3aBUCUMOCTEH (M3MUECKUX BEIMYMH C TIOMOIIBIO MPSIMBIX
U3MEepeHull (3aBUCUMOCTh IYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBUXKEHHUU 0€3 HayaabHON
CKOpPOCTH, 3aBUCHMOCTH IE€pHOJAa KOJeOaHWH MaTeMaTHYECKOTrO0 MasTHUKA OT JUIMHBI HUTH,
3aBUCUMOCTb yIjla OTPa)KEHUs CBETa OT yIJa MaJeHHs U yria MpeJoMJIeHUs OT yria MajeHus):
IUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEIBHO COOMpATh YCTAHOBKY, (PUKCHPOBATH PE3yNbTaThI
IOJy4eHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIMYMH B BHJIE TaONMIl U IpadMKOB, J1€J1aTh BBIBOJbI
10 Pe3yNbTaTaM MCCIICI0BaHUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUsI (U3NUECKUX BEIUYHMH (CPEeHSS CKOPOCTh M YCKOPEHHUE Tela
pY PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOIHOTO MAaACHUs, KECTKOCTh MPYKUHBI,
KO3(QULMEHT TpeHUs! CKOJIbXKEHUs, MEXaHW4ecKas paboTa M MOILHOCTh, 4acTOTa U IEPUOJ
KOJICOAHWH MaTeMaTHYeCKOT0 W TPYXHHHOTO MAasTHHUKOB, ONTHYECKas CHjla coOMparomei
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATh W3MEPEHUs, COOUPATH SKCIEPUMEHTAIbHYIO
YCTQHOBKY U BBINOJIHATH H3MEPEHHSI, CIIEIYs IPEI0KEHHONW HHCTPYKIINH, BBIYUCISTH 3HAYCHHUE
BEJIMYMHBI M AHAJIM3MPOBATH IOJYYEHHBbIE pe3yJbTaThl C Y4ETOM 3aJaHHON IOIPEIIHOCTH
U3MEPEHU;

co0uIr01aTh MpaBuiia TEXHUKH O€30I1aCHOCTH IPpU paboTe ¢ 1a0opaTOpHBIM 000pYyI0BaHUEM;
pa3nuyaTh OCHOBHBIE NPU3HAKA HM3YYCHHBIX (DU3MUYECKMX MOJEJCH: MaTepuaibHas TOYKa,
abCoJIIOTHO TBEPJIOE TEJI0, TOUCUHBII HCTOUHUK CBETA, Iy, TOHKAas JIMH3a, [IJIaHEeTapHask MOJIeIb
aToMma, HyKJIOHHAsl MOJIeJIb aTOMHOTO SI/Ipa;

XapakTepu3oBaTh MNPUHIUIBI pabOThl H3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOICTB,
ONupasicb Ha WX OINMHUCAHWSA (B TOM YHUCIE: CIUAOMETP, JATYHKHU IOJIOKEHHSI, PACCTOSHUS M
YCKOpEHHUs, paKeTa, 5XO0JI0T, OYKH, IepUcKom, (oToanmnapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcOHa), MCHONB3ys 3HAHHUS O CBOMCTBAX (DHU3MYECKHX
SBJICHUN U HEOOXOAMMbIe (PU3MUYECKHE 3aKOHOMEPHOCTH;

UCTOJIb30BaTh CXEMbl W CXEMaTHYHbIE PHCYHKHM M3YyYEHHBIX TEXHHYECKHX YCTpPOICTB,
U3MEPUTENBHBIX TMPHUOOPOB W TEXHOJOTMYECKMX TIPOIIECCOB MpPH  PEHICHHH Yy4eOHO-
NPAaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBI JJIsl TIOCTPOEHUS U300pakeHUIl B TNIOCKOM 3epKajie U
coOuparoIe TMH3eE;

IOPUBOANUTE TPUMEPHI (HAXOAWUTh HH(POPMALHUIO O NpUMepax) MNPaKTUYECKOIO MPUMEHEHMS
(bu3nUecKnX 3HAHUH B TIOBCETHEBHOW KHU3HHM JUIsI 00eCTIedeHNsT O€301IaCHOCTH MTPH 0OpaIeHHH C
npubopaMu M TEXHMYECKHUMM YCTPOMCTBAMHM, COXPAHEHMS 3/I0POBbS U COOJIIOJCHHUS HOPM
HKOJIOTHYECKOTO MOBENICHHS B OKPYKAIOIIEH Cpee;

OCYILECTBIIATh MOMCK MH(POpMaUU (HU3NYECKOro cojepkaHus B MHTepHeTe, caMOCTOSTEIbHO
bopMynmHpysT TIOMCKOBBIM  3ampoc, HAaXOJUTh CIIOCOOBI  OMPEACTCHUs JTOCTOBEPHOCTH
MOJy4eHHOM NH(pOpMAIMK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTTOTHUTEIbHBIX HCTOUHUKOB,;
UCTIOJIB30BaTh TPH BBIMOJHEHUN YUYEOHBIX 33JaHUN HAYYHO-TIOMYISIPHYIO JIATEPATypy IO
¢u3uke, CHOpaBOYHBIE MaTepuanbl, pecypcsl ceTd VHTepHeT, BIaAeTh NpHUEMaMU
KOHCIIEKTUPOBAHMS TEKCTa, mpeoOpa3oBaHus WHPOPMAWK W3 OIHON 3HAKOBOW CHUCTEMBI B
ApYyTyIo,

CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE HWH(OpPMAIUU W3
HECKOJIbKUX MCTOYHHMKOB (DPU3MUECKOro conepKaHMs, MyOIMYHO MpPEACTaBIATh PE3yJbTaThl
NPOCKTHON WJIM HCCIIEIOBATENBCKON JIEeATENbHOCTH, TPH O3TOM TPAMOTHO HCIOJIbh30BaTh
U3yYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKH U COPOBOXKIATh BHICTYIUICHHE
npe3eHTanuel ¢ yaéToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.
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4. TemaTnueckoe NJIAHUPOBAHHE

7 kaacc
NO HanMeHoBaIe KonnuectBo yacoB DNEeKTPOHHBIE
(mudpoBsIe)
pasjeit | pasiciion 1 TeM o0Opa3oBaTenbHbIC
a ¥ TeM MIPOrpaMMBbI Bceer | Kontponbnsr | [Ipaktrdecku
pecypchl
0 € paboThI e paboThI
®usuka u eé
poJIb B bubmuorexa [JOK
1 MO3HaHUU 6 2 https://m.edso0.ru/7f4133
OKPY’KaIOIIEero 68
MUpa
TepBonasams bt bubnuoreka [IOK
2 © CBCICHITL O 5 1 https://m.edso0.ru/7f4133
CTPOCHHH 68
BEIIECTBA —
JIBrxenue u bubnuorexa [JOK
3 B3aUMOJICUCTBU 21 1 3 https://m.edso0.ru/7f4133
€ Tel 68
HaPHeHHe bu6mmoreka [IOK
4 TBEPABIX TET, 21 2 3 https://m.edso0.ru/7f4133
KHUIKOCTEH U 68
ra3oB —
PaGora u bubmuorexa [JOK
5 MOIIHOCTb. 12 1 3 https://m.edso0.ru/7f4133
OHeprus 68
OO011ee KOJIMYECTBO YaCOB 68 4 12
8 kinace
NO HaiMeHoBaHNE KonnuecTBo 4acos ONEeKTPOHHBIE
(uncpossie)
pasiel | pasiciion HTeM Opa3zoBaTelibHbIC
a U TeEM MPOrPaMMBI Bcer | Kontponbhs! | [TpakTudecku °op
pecypcbl
0 € paboThI € paboThI
CrpoeHnue u bubnnoreka [JOK
1 CBOICTBa 7 https://m.edso0.ru/7f4133
BEIECTBA 68
TemnoBeie bubmuorexa [JOK
2 MPOIIECChI 21 1 5 https://m.edso0.ru/7f4133
68
DIIEKTPUYECKUE
3apsabl. bubmuorexa [JOK
3 3apspDKeHHBIE Tea 7 1 https://m.edso0.ru/7f4133
H UX 68
B3aMMO/ICHCTBHUE
ITocTosiHHBIN bubmuorexa [JOK
4 ANEKTPUICCKUH 20 2 7 https://m.edso0.ru/7f4133
TOK 68
5 MarsuTtHbIe 6 1 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

23

SIBIICHUSA https://m.edsoo.ru/7f4133
68
6 DJIEKTPOMAarHuTH 4
ast MHIYKIUs
OO0111ee KOJIMYECTBO YaCOB 68 4 14
9 kJacc
KonmuectBo yacos DIIEKTPOHHBIE
Ne HaumenoBanune
(umudposrie)
paszen | PasieoB M TEM
oOpasoBarebHbIe
au TeM IIPOrPaMMBbI Bceer | Kontponsnsl | [Ipaktuuecku
pecypcbl
0 € paboThI € paboThI
MexaHu4eckue bubmiorexa LIOK
1 40 1 7 https://m.edso0.ru/7f4133
SIBJICHUS 68
MexaHu4eckue bubnunoreka LIOK
2 KoJie0aHus 1 15 1 6 https://m.edsoo.ru/7f4133
BOJIHBI 68
Oagilé?eorarHHTH bubmuoreka [{OK
3 6 2 https://m.edsoo.ru/7f4133
3JIEKTPOMArHUTH 68
bIE BOJIHBI -
CBeTOBLIC bubmuoreka [{OK
4 15 7 https://m.edsoo.ru/7f4133
SIBJICHUS 68
KBAHTOBLIC bubmuoreka [{OK
5 17 1 3 https://m.edsoo.ru/7f4133
SIBJICHUS 68
[ToBTOpUTENBHO- bubmmnoreka HOK
6 00001IaroImit 9 2 https://m.edsoo.ru/7f4133
MOJTYJTh 68
OO0111€e€e KOJIMYECTBO YacCOB 102 3 27
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