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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 10 (QuU3MKE HAa YypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA
COCTaBJicHA Ha OCHOBE TOJIOKEHUW W TpeOOBaHWU K pe3ysibTaraM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MNpPOTpaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€rom deaepaibHON paboueii MporpaMMbl BOCIIUTAHUS U
Konnenmun npenogaBanus yaeoHoro npeameTa « Du3nukay.

Conmepxanue mporpaMmbl MO (DU3WKE HAMpPaBICHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYArOIIMUXCS W OpPTaHW3aIfi0 H3ydeHUs
¢u3MKy Ha JAESATENbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4MTHIBAIOTCSA
BO3MOXXHOCTH y4yeOHOro mpeamera B peanmzauuu TpeboBanuii ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM OOYYCHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUEOHBIX TPEIMETOB HA YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

[TporpamMma no (u3uKe ycTaHaBIMBAET pacmlpesesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (MO Kjaccam), mpejiaraeT IpUuMEpHYIO MOCIe0BaTeIbHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJCP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIXCS.

[IporpamMma mo Qusuke paszpaboTaHa C LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIHM YYUTEIIO B CO3/1aHUU pabouell mporpaMMebl 10 y4eOHOMY MTPEIMETY.

dwusuKa SBISIETCS CHCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IOCKOIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHHM,
H3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTpOHOMUEH U (U3HYECKOl reorpadreit, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYyYHYIO0 KapTUHY MHpa, MPEJOCTaBIAeT HauboJiee SCHBbIC
o0pa3ipl MPUMEHEHUsI Hay4YHOTO METOJIa MO3HAHUS, TO €CTh CIOco0a MONIy4YEeHHUs
JIOCTOBEPHBIX 3HAHHI O MHpE.

OnmHa w3 TWIaBHBIX 3a7ad (PU3UYECKOro OOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3oBaHusi COCTOWT B (POPMHUPOBAHWU €CTECTBEHHOHAYYHON T'PAMOTHOCTH H
UHTepeca K HayKe y 00y4aronnxcs.

N3yyenne ¢u3uku Ha 0a30BOM ypOBHE TpENAINoOjaraeT OBJIAJCHUE
CIEIYIOIUMHA KOMIIETCHTHOCTSIMH, XapaKTepU3YIOIUMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHMMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UHTEPIPETHPOBATH  JaHHBIE W  HCIOJNB30BaTh  HAay4HBIE
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHS BHIBOIOB.

[lemn wu3ydeHuss (GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3zanusx Poccuiickoit  ®epepanuu, peamTu3yrOIINX
OCHOBHBIE  00IIe00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKIEHHOW peEIICHUEM



Komnernn Munucrepersa npocemienust Poccutickoii @enepanuu (poToKoJ OT 3
nexadpst 2019 r. No [TK4BH).
Hean usyyenus pusuku:

npHOOpeTEeHHEe HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HAay4dHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HX HHTE/UICKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYIHOM METOJIC MIO3HAHUS U (POpMHUpOBaHHE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3y/IbTaTa H3y4eHHUsI OCHOB
CTpOCHHS MaTepuu ¥ PyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKHU;
(GopMUpOBaHHE TPEJCTABICHHA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHH;

pa3BUTHE  MPEACTaBICHWH O  BO3MOXHBIX  cepax  Oymyiiei
po(heCCHOHAIILHOM JIeATEIBHOCTH, CBA3aHHON ¢ (PU3UKOH, MOArOTOBKA K
JabHENIIeMy 0OyYeHHUIO B 3TOM HaIlpaBJICHUH.

JlocTrkeHHe 3THX TeJIed MporpaMMbl MO0 (U3MKE Ha YPOBHE OCHOBHOTO
o0mrero oopa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a4aY:

npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOSHHM BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SBJICHUSX;

npuoOpeTeHne YMEHHI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
UCTIOJIb30BAHUEM TOJTy4YEHHBIX 3HAHUMH;

OCBOCHHME METOJIOB PpEUICHHs MPOCTEHINIMX pacu€THBIX 3a1ady C
UCTIOJIb30BAHUEM duznueckux MoOJIeNeH, TBOPYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HaOMIOAAaTh IPUPOJIHBIEC SBJICHUS U BHIIOJIHATH OMBITHI,
nabopaTopHble pabOTBI U DKCHEPUMEHTAJbHbIE HCCIEAOBAHUS C
UCTIOJIb30BAHUEM U3MEPUTENBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ MHpoOpMaLueld PU3NIECKOTO COACPIKAHMUS,
BKJIFOUYasi THPOPMAIIIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKU, aHAIN3 U
KPUTHUECKOE OlIEHWBaHNE HH(POpMALUY;

3HAaKOMCTBO €O cepaMu npodhecCHOHATBHON AeATeNbHOCTH, CBA3aHHBIMU
¢ (usukoi, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypoBEeHb) Ha yYpOBHE OCHOBHOTO OOIIETO

obOpa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 4aca B HeJIeN0), B 8
KJacce — 68 yacoB (2 vaca B Hefeno), B 9 kiacce — 102 gaca (3 yaca B HeZelo).

[Ipennaraemselii B mporpamMMe mno (u3uke nepeueHs J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENbHBIM XapaKTep, YUUTENb JeJaeT BEIOOp MPOBEACHUS



7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHAWBUIYATBHBIX OCOOCHHOCTEM
o0Oy4aromuxcsi, CIUCKa 3KCIEPUMEHTANBHBIX 3a/laHul, MpeJlaraeMblX B paMKax
OCHOBHOTO T'OCYJapCTBEHHOTO 3K3aMeHa Mo (hU3HKeE.



COJEPKXAHUE OBYUYEHUA
7 KJIACC

Pasznea 1. ®usuka 4 e€ poJb B IO3HAHUM OKPYKAIOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npuponbl. OUNYECKUE SBICHUA:
MEXaHUUYECKHUE, TEIJIOBBIE, DJIIEKTPUUYECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeMMUMHBL. M3MepeHue Qu3anyueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocTs u3mepennit. MexxayHapoHasi CUCTeMa €MHUII.

Kak ¢wusuka wu gapyrue ecTeCTBEHHbIE HAyKH H3Y4YalOT TPUPOY.
EcTecTBeHHOHAyUHBI METOJ TMO3HAHMS: HAOJIOJIEHUE, MOCTAHOBKA HAYYHOIO
BOIPOCA, BBIJIBIXKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE
HaOmomaemoro siieHus. Onucanne GU3NIEeCKUX SBICHUHA C TIOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHn4eckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyueckue MpuOOPHl U MPoLEeIypa NPSIMbIX U3MEPEHU aHAJIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI AJICHUS KAl U3MEPUTEIBHOTO MpUOopa.
2. N3mepeHune pacCcTOAHUN.
3. Hsmepenue oO0bEMa )XKUAKOCTH U TBEPIOTO Tea.
4. OnpeneneHue pa3MepoB MajbIX TE.
5. M3mMepeHue Ttemreparypbl MpU HOMOIIM >KHAKOCTHOTO TEPMOMETpPA H
JaTYuKa TEMIIEPATypPBhl.

6. IIpoBenaeHue uccnenoBaHusi MO NMPOBEPKE THIOTE3bI: JAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BHICOTA
ITyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeJeHUS O CTPOCHNH BeleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JBmxkenne yactull BemiecTBa. CBsI3b CKOPOCTU JABWXKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPIBIX
(KpUCTaIIMYeCKUX) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX M MX aTOMHOMOJICKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBHKECHHUS.



2. Habmonenue nuddysun.
3. HaGmonenue  siBneHud,  OOBACHAIOIIMXCS  MNPUTSDKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopusie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM PSAOB (C  HCMOIB30BAHUEM

doTtorpaduii).
2. OnpITHI O HAOTIOEHUIO TETNIOBOTO PACIIUPEHHS Ta30B.
3. OnbIThl 1O OOHAPYKEHUIO ACHUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuskeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHssi CKOPOCTh MPU HEPABHOMEPHOM JABMXKEHHH. Pacuér mytu u
BPEMEHU JBUKEHUS.
SBneHne uHEpUMM. 3aKOH HMHEpLUHU. B3auMmopaelcTBhe Tell Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemecTBa. CBSI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHULIE
0o0BEMa BeIIecTBa.
Cuna Kak XapakTepHCTHKa B3auMoJedcTBUsA Ted. Cuila ynpyroctd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsiMoi. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHue MexaHMYECKOTo JIBMXKEHHMS Tella.
2. M3mepeHune CKOPOCTH NPSAMOIMHENHOTO IBUKEHUS.
3. HaOmronenue siBI€HUS WHEPIIHH.
4. HabmroneHue nu3MeHeHUs1 CKOPOCTH MPHU B3aUMOJACUCTBUU TEIL.
5. CpaBHEHHUE Macc M0 B3aUMOJIECUCTBUIO TEJL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOTI'O JIBMXKEHHMS (IIApUKa B KUIAKOCTH,
MOJIEIIN AIEKTPUIECKOTO aBTOMOOWIIS M TaK Jajiee).

2. OmpepneneHue CpeAHEN CKOPOCTH CKOJIBbXKEHUS Opycka WM IIapuKa Mo
HAKJIOHHOU TTOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPIOTO TeNa.

4. OmbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PaCTSHKEHHS (IedopMarium)
NPYKUHBI OT MIPUII0KEHHOM CHUIIBI.

5. OnpIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKUIAKOCTEH 1 ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUUYCHUS NaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUSI raza OT o0BbEMma, TemmepaTryphl. llepemaua naBineHus
TBEPABIMU TEJNAMU, KUJAKOCTSIMU M Tazamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUS >KUIKOCTH OT TIIyOMHBL. [ 'mapocratmyeckuii
napajokc. Coobuiaroniyecs: cocypl. [ MapaBnuyeckie MeXaHUu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIeCTBOBaHUS
BO3aymHOW o6osouku 3emiu. Ombit Toppuuennu. M3mepenune atmocdepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO AABJICHUS OT BHICOTHI HaJl YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO J1aBJICHHUS.

JlelicTBre XKUIAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TEJO. BeITasikuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD AAaBJIEHUS ra3a OT TEMIEpaTyphl.

[lepenaya gaBiIeHUS )KUIKOCTBIO U Ta30M.
CooOmatomuecs CoCy/Ibl.
['mppaBnuuecknii nmpecc.
[IposiBneHue neicTBrsi aTMOC(EPHOTO JABICHUS.
3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YacTu Tesa
Y TJIOTHOCTH KUAKOCTH.
PaBeHCTBO BhITANKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YCIIOBUE IUIaBaHUS TEJI: IUIABAHKUE WIIM MOTPYKEHUE TEN B 3aBUCUMOCTHU OT
COOTHOILICHHS TUIOTHOCTEW TeJla U JKUJIKOCTH.
Jlabopamopusie padomul u onsimel.
1. HccnepgoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJa.
2. OmpeneneHve  BBITAJKHUBAIOIIEH CWIbI, JIEWCTBYIOIIEW Ha  TeoO,
MOTPYKEHHOE B JKUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl TEa.
4. OmbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTD
YaCTH T€Ja U OT INIOTHOCTHU KUJIKOCTH.
5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYMPOBAaHHUE JIOOKH U
OIIpENIETIECHUE €€ IPY30II0ABEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexannueckas paboTta. MOIIHOCTb.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [IpumeHeHue npaBusiia paBHOBECHs phluara K 0J10Ky. «30J10TO€
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npasuiio» MexaHuku. KI1J1 nmpocTeix mexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpallieHre OHOTO BH/IA MEXAHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie padomul u onsimel.

1. Omnpepaenenue pabOThI CUIIbI TPEHUS IPU PABHOMEPHOM JBUYKEHUU TeJa IO

TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue yciIOBUM PaBHOBECHS pblyara.

3. Hsmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPTIUU.

8 KITIACC

Pa3nen 6. TenJioBble siBJIEHHS.

OCHOBHBIEC TIOJOXEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOpPUU CTPOECHUS
BeliecTBa. Macca U pa3Mmepsl aTOMOB M MOJIEKYJd. OMNbIThI, NMOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUUA MOJEKYJISIPHO-KUHETUUECKOW TEOPUHU.
CmaurBaHue U KaOWJUISIpHBIE ABJIEHUS. TEIoBoe paciMpeHue U CoKaTue.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBUKEHUS
gactull. BuyTtpennssi sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEW DHEPTHUU:
TerIonepeaya u CopepiieHue padoTsl. Buabl Termonepeayn: TemIonpoBOHOCTD,
KOHBEKIIHS, U3ITyUEHHE.

KommuecTBo TeIwioThl. YaeibHas TEIUIOEMKOCTH BellecTBa. 1eIniooOMeH H
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TEIIOBOro Oamadca. [lmaBienune w
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcainus. Mcnapenue. Kunenue. YnaenpHas Tteruiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KHUIIEHUS OT aTMOChEepHOTo
JTaBJICHUS.

BnaxuocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAsl TeIJIOTa CTOPAHMUSL.

[Ipunuuner pabotsl TeroBbix asurarenei KIIJ[ temmoBoro asuratess.
TermioBbie ABUTaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JBHKCHHUS.
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Hab6monenue nuddysun.

HabGmtonenue siBnennii cMauyMBaHUS U KaNWLUISIPHBIX SBICHUN.
HabGmronenue TermioBoro pacmpeHust Tedl.

N3meHeHne naBiieHUs ra3a MpU U3MEHEHUM 00bEMa W HArpeBaHUU WJTU
OXJIQXKJICHUH.

[IpaBuina u3MepeHust TEMIIEPATYPHI.

Bune! Teronepenauu.

OxJytaxIeHUe TIPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiieHUU pabOThl BHEIIIHUMU CHUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH Pa3TUYHBIX BEIICCTB.

. HaOnroneHue KurieHus.

. HaGmonenne mocTossHCTBa TeMIepaTyphbl IPH TUIABJICHUU.
13.

Mopenu Teru1oBBIX IBUTaTEIEH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIU caxapa.
OneITel MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEJI.

OmnpeneneHue JaBIeHUs BO3IyXa B Oa/sIOHE HITTPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTh JaBJEHUS BO3lyXa OT €ro
00bEMa 1 HarpeBaHUS WIH OXJIAKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOmnronenne wu3MEHEHHs BHYTPEHHEH OSHEpPrud Tejla B pPe3ysbTaTe
TEeIIonepeayn U padoThl BHEITHUX CHJI.

HccnenoBanue sIBICHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U
ropsiuYen BO/IBI.

OmnpeneneHne  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIJI000MEHE C HATPEThIM METALTUICCKAM UTUHAPOM.

Omnpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBLHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaeabHONW TEMJIOThI IUIABICHUS JIbJA.

Pasznen 7. diekTprnyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsioB. B3aumonelicTBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCUMOCTb CHIJIBI  B3aUMOJAEHUCTBUSA
3apsKEHHBIX TEJ OT BEJIMUYMHBI 3apSAJI0B U PACCTOSHUS MEX]Ty TEIaMH).

Onekrtpuyeckoe none. Hanpspk€HHOCTh 3nexrtpuyeckoro mons. IIpuHnun
CYNEPIIO3HULIMH dJEKTPUUECKUX T0JIEN (HAa KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiAioB. DJIEMEHTapHBIM JIEKTPUUYECKHUM 3apsl.
Crpoenue aroma. IIpOBOJHHUKM W JUAJEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKa.
HcToYHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka.  DJIEKTPUYECKOE  HaIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE COMPOTUBJIEHUE BEHleCTBA. 3akoH OMma
115 yyactka nen. [locnenoBarenbHoe U MapayienbHOE COEAUHEHUE MPOBOJHUKOB.

PaGota u MomHOCTH 3yeKTpuueckoro Toka. 3akoH Jxoymns—JleHua.
DNEeKTpUYECKre MU U MOTPEOUTETN dIEKTPUIECKON dHeprun B ObITY. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1eiicTBUE NOCTOSIHHBIX MArHUTOB. MarHuTHOE
nosie. MarautHoe mnone 3eMIM M €ro 3HadyeHue Ui *KU3HU Ha 3emuie. OnbIT
Opcrena. MarouTHoO€E MoJie ANEKTPUUYECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuToB
B TeXHUKE. J[eiiCTBHE MarHUTHOIO TOJIsl HA TPOBOJAHUK C TOKOM. DJIEKTPOJBUTaTEIb
MIOCTOSIHHOTO  TOKAa. VCmonp30BaHWE  AIEKTPOABUTATENIEM B TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

OnbiTel @apanes. SBneHue 3JIeKTpOMArHUTHON MHAYyKIMU. [IpaBuio Jlenua.
DneKTporeseparop. CrocoObl  TMONIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLus TEll.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIN.
Y CTpONCTBO M JEUCTBUE AIEKTPOCKOIIA.
OnekTpocTaTuyecKasi MHIYKIHS.
3aKOH COXpAaHEHUS INEKTPUUECKUX 3aPsAI0B.
[IpOBOOHUKH U AUDIIEKTPUKH.
MopaenupoBaHye CHIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlericTBUS DIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B JKHUJIKOCTH.
. 'a30Bb11 pa3psn.
. I3MmepeHne cuibl TOKa aMIepMETPOM.
. I3MmepeHne 3JIeKTpUIeCKOro HaMpsKEHUsI BOJIBTMETPOM.
. Peocrar u marasuH CONpOTHUBIICHUN.
. B3aumoeicTBre NOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTHU Pa3/I€JICHHS TIOJIFOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX NOJIEN MTOCTOSSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MaruutHoe noje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO IOJIA HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSIHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM UHAYKIIUM.

OneiTel @apanes.

3aBUCUMOCTh HAMNpaBJ€HUS UWHIYKIMOHHOTO TOKA OT YCJIOBUH €ro
BO3HMKHOBECHMS.

DJIEKTPOre€HePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopusie padomul u onsimel.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAONIONCHHWIO DJEKTPU3AIMM TeNl WHAYKIHEH W Tpu
CONPUKOCHOBEHHH.

WccnenoBanure ACUCTBUSL SJIEKTPUYECKOTO TMOJS HA MPOBOJAHHUKU U
JUDJIEKTPUKH.

COopka u mpoBepKa pabOThI IEKTPUIECKOHN IIEMTH TOCTOSTHHOTO TOKA.
W3mepeHne u peryaupoBaHue CHIIbI TOKA.

W3mepenne u peryanpoBaHie HAMPSIKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO 4Yepe3 Pe3ucTop, OT
COMPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIITUE 3aBUCUMOCTh AIEKTPUYECKOTrO
COTIPOTUBJICHUSI TIPOBOJHUKA OT €ro JUIMHBI, TUIOMAIN IOMEPEYHOTO
CEUYEHHS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUW MpPU TOCIEI0BATEIHHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJIS CWIBI TOKAa TMPHU MapaieIbHOM COEIWHECHUU
PE3UCTOPOB.

Onpenenenue pabOThI TEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.
OnpeneneHne MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIJAEISEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4epe3 JIAMIIOYKY, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KIIJ[ nHarpeBares.

HccnenoBanre MarHuTHOTO B3aUMO/ICMCTBUSI TOCTOSIHHBIX MarHUTOB.
W3y4yenne MarHuTHOTO TOJISI IIOCTOSTHHBIX MAarHUTOB MPHU UX 00bEeTMHEHUN
U pa3AeIICHUN.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.
OnpIThl, JEMOHCTPHUPYIOLIUME 3aBUCHUMOCTb CHWJIBI  B3aUMOJCHCTBUSA
KaTYIIKW C TOKOM ¥ MarHuTa OT CHJIbI TOKA U HAMPaBJIEHUS TOKA B KaTYIIKE.
W3y4yenue neicTBUS MarHUTHOTO MOJISl HA IPOBOTHUK C TOKOM.



19. KoHcTpynpoBanue u n3ydeHue paboThl AIEKTPOIBUTATENS.

20. M3mepenne KII/1 351eKTpoABUTaTeNnbHOM YCTAaHOBKH.

21. OnbITBI 1O MCCJIENIOBAHUIO SIBIEHUS D3JEKTPOMArHUTHOW HHIYKIIHH:
UCCJIEIOBAHUE W3MEHECHMI 3HAYCHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.
Mexanuueckoe JABwkeHue. MarepuanpHasg Touyka. (Cuctema OTCU€ra.
OTHOCHUTEIIBHOCTE MEXAHWYECKOIO0 JBIKEHUs. PaBHOMEpHOE NPSIMOJIMHEHHOE
nerkeHne. HepaBHoMepHoe npsMonuHenHoe aBuxkeHue. CpeaHsas U MTHOBEHHAs
CKOpOCTB TeJla IPU HEPABHOMEPHOM JIBHKECHUH.
Yckopenne. PaBHOyckopeHHOe mpsiMoinHeNHHOe aBkeHue. CBoOonHOE
nagenue. OnsITel ['anues.
PaBHOMepHOE nBMKEHME MO OKpyxkHocTu. Ilepuog m vacrora obpaieHus.
JIuneiiHas u yriaoBas CKOPOCTH. LleHTpocTpeMuTeIbHOE YCKOPEHUE.
[lepBsiii 3ak0H HproToHa. Bropoi 3akon Herotona. Tpetunt 3akon HeroToHa.
[IpyHIMN Cynepno3uuuy CHJL.
Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: CHIa TpEHUs CKOJIBKEHHUs, CHJIa
TPEHUS NIOKOS, IPYTUe BUJIbI TPEHUS.
Cuna TSDKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOIHOIO
nafgeHus. JlBwxenue rutanetr Bokpyr Connpa. IlepBas kocMmuueckass CKOPOCTb.
HesecomocTs u neperpysku.
PaBHoBecue marepuanbHOM TOYKH. AOCOIIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.
Nmnynbe Tena. IsmMeHeHne umiynbca. UMmyabc cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTHBHOE NBUKEHHUE.
Mexanuueckas paboTa W MOIIHOCTb. PaboTa CcHI TSKECTH, YHPYTrOCTH,
TpeHust. CBs3b d3Hepruu u padotsl. [loTeHnnanbHas sHEprus Tena, NOJHATOroO Haj
IIOBEPXHOCTHIO 3eMiM. [loTeHInanpHas s3Heprus c:xaToi npykuHel. Kunetnueckas
sHeprusa. TeopeMa 0 KMHETHYECKOW SHEPruH. 3aKOH COXPAHEHHSI MEXaHWYECKOU
SHEPIUH.
Jemoncmpayuu.
1. HaOmroneHne MexaHM4eCKOro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tell
OTCY€ETA.

2. CpaBHeHuE MyTed M TPACKTOPUWA ABMKEHHS OJHOTO W TOrO K€ Teja
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.
M3mepenne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.

4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOIO JIBHKEHHS.



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

HaGmronenue nBukeHUs Tena 1Mo OKPYKHOCTH.

HaGmonenne MexaHM4ecKuX sIBJICHUH, MPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBIYKEHUU OTHOCUTEIHHO
KaOuHeTa (PU3UKH.

3aBUCHMOCTh YCKOPEHHSI T€la OT MAacChl Tella M JCHCTBYIOIIECH HAa HETo
CHUTBL.

Hab6mtonenue paBeHcTBa CHJT PU B3aUMOICHCTBUU TEIL.

M3MeHeHune Beca Tela Mpy yCKOPEHHOM JIBUYKCHHUH.

[lepenavya uMIrysibca mpu B3aUMOJICHCTBUH TEJI.

[TpeoOpa3oBaHus YHEPTUU TPU B3AUMOJCHCTBHH TEJI.

CoxpaHeHHe UMITYJIhCa TIPU HEYIIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHHEe UMITYJIhCa TIPH a0COTFOTHO YIIPYTOM B3aMMOICHCTBUMU.
Habmoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHEe MEXaHUYECKOH YHEPTHH MTPU CBOOOTHOM IMaICHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NP ABMKEHUU Teja MO ACHCTBUEM

IIPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalbHEHIIEro paBHOMEPHOTO
JIBMKCHHSI IIAPUKA FITH TEIIEHKKH.

Omnpenenenne cpeaHeld CKOPOCTH CKOJIBKEHUS OpyCKa WM JBIKEHUS
IIapyKa Mo HAaKJIOHHOM TIOCKOCTH.

OmnpeneneHre yCKOpEHUS Tejia MPH PAaBHOYCKOPEHHOM JBIKEHHUH II0
HAKJIOHHOH TTIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IyTH OT BPEMEHHU IMPU PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4abHOU CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPHU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJbHOW CKOPOCTH TYTH OTHOCSTCS KakK psA HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodddureHTa TPEHNUS CKOIBKEHUS.

Omnpenenenne )XECTKOCTH TPY>KUHBI.

Omnpenenenre padOTHI CUITBI TPEHUS TIPU PABHOMEPHOM JIBIKEHUU TeJla 110
TOPU30HTATBLHOMN MOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
UCTIOJIb30BaHUEM HETIOJBUKHOTO U TIOJIBUKHOTO OJIOKOB.

W3ydeHne 3aKk0Ha COXpaHEHHS SHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.



KonebatenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: EPHOI,
4acToTa, aMIUINTyJa. MaTeMaTndecKuid U IPYKUHHBIN MasTHUKU. [IpeBpaienne
DHEPTUU TP KOJIeOaTETHHOM JIBIKCHHH.

3aryxatomue — kosneOanus.  BwiHyxaeHHble — KojebaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHMYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. J[MMHA BOJHBI HW CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHudeckre BOJIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJITHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa TOHA. OTpaxeHue 3Byka. MHpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koieOaHWN TEN IMOA IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YIPYTOCTH.

HabGnronenue xonebanuii rpy3a Ha HUTU U Ha MIPY>KUHE.
HabGnrogenue BoIHY X IEHHBIX KOJIEOAHHI U pe30HaHCa.
PacnpocTpanenyie npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJAEIIN).
Habmronenne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopusie padomul u onsimel.
1. OmpezneneHre 4YacTOoThl M IEpUOAa KOJEOAHW MaTeMaTHuecKoro
MasiTHUKA.

2. OmpeneneHue 4aCTOTHI U IEproIa KojaeOaHu NPy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TMEpHOJIa KOJIEOAHHUM MOJBEIIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH MEepUoIa KoieOaHul NpyKUHHOTO MasTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpPUOJA KOJIEOAHWI Ipy3a, MOABELIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbIThI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KojeOaHHid
NPYXUHHOTO MasATHUKA OT MACChI IPy3a U )KECTKOCTH MPY>KUHBI.

7. U3mepenue yckopeHus CBOOOHOTO MaCHHS.

Pa3znen 10. DieKTpOMArHuTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBIL.

ODJIEKTPOMarHuTHOE  MoJie.  JJEKTpOMAarHuTHble  BONHBL.  CBOKCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoga ceera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.
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Jlabopamopuwie pabomul u onvimol.
1. M3ydeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOUIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxpens  cBera.  Mcrounuku ~ cBera.  [IpsmonuHenHoe
pacrnpoctpaneHue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHusi cBeta. [lomHoe BHyTpeHHee
OTpaXKeHUE CBeTa. lICMOap30BaHWE TIOJMHOTO BHYTPEHHErO OTPAXEHUs B
ONTHYECKUX CBETOBOJAAX.

Jlunza. Xox myuent B mna3ze. OnTudeckas cuctema (oToarnmapara, MUKPOCKOTIa
u Teneckona. a3 kak onrtuyeckas cucrema. biim30pykocTs U TallbHO30PKOCTb.

Paznoxenue Oenoro cera B crnektp. OmnbiTel Hblorona. CroxxeHue
CIIEKTpaJIbHBIX LBETOB. J(Mcnepcusi cBeTa.

Hemoncmpayuu.

[IpssMOIMHEHOE pacIIpOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajiax.

[Ipenomienue cBera.

OnTuyeckuii CBETOBO/.

Xona myyeil B cobuparolieii InH3e.

Xox 1yder B paCCEeUBArONIEH JIMH3E.

[TonyueHnne n300pakeHUMN C TOMOIIBIO JIUH3.

[TpuHiun aeiictBus oToanmapara, MUKpPOCKOIIA U TEJIECKOIA.

10. Mopens rnasa.

11. Pa3noxenue 0enoro cBeTa B CIIEKTP.

12. [lomy4yenue 6e50ro cBeTa Mpu CJIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnsie padomul u onsimel.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUS CBETOBOIO Jiyya OT yIJIa
naJeHusl.

2. W3ydeHue xapakTepuUCTHK M300pakeHUs MIpeIMeTa B TNIOCKOM 3epKaJie.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUS CBETOBOIO JIy4ya OT yIJia
NaJICHUS Ha TPAHUIIE «BO3LYyX—CTEKIIO».

4. Ilonmydenue n3o0paxxeHH ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIbI COOHMparoeit
JIVH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. OnbITHl O BOCHOPUSTHIO LIBETA MPEAMETOB MpPHU UX HAONIOJACHHH 4Yepes3
[[BETOBBIE (PUIIBTPHI.
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Pa3nen 12. KBanToBble siBJIeHHS.

OmnbiTel Pesepdpopaa u mimanerapHas mojens aroma. Mogens aroma bopa.
Hcnyckanue u nornomenre ceera atoMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6era- u ramma-uznyuyeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmopens artomHoro sapa. HW3ortonsl. PaanoakTuBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX 1€p.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHs 3apsIOBOIO M MAacCOBOTO YHCEIN.
DOHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U dHepruu. Peakuuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun ConHIa U 3BE3I.

Slnepnas osHeprervka. JleMCTBHS pPAaUOAKTUBHBIX M3IIYYCHUW HA KUBBIC
OpTraHU3MBI.

Hemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTIOUICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnekrtp BoaOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka MOHU3UPYIOMIMX U3TYyUCHHI.

6. Perucrtpauus nsnydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopusie padomul u onsimel.

1. HaGmroneHue CIIOMIHBIX M IMHEHYAThIX CIEKTPOB U3TyUYEHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHME JHEPIUM YACTHULBI IO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPHUTEIHLHO-00001IAIOIIUI MOLYJIb.

[ToBTOpUTENBEHO-0000IAOMINKA MOYJIb TPEAHA3HAYEH I CHCTEMaTH3alun
¥ 00001IeHNS TPEIMETHOTO COACP KAHUS U OTIBITA eI TEIbHOCTH, TPUOOPETEHHOTO
Ipy U3YYEHUM BCETO Kypca (U3MKH, a TaKXKe MJis MOATOTOBKU K OCHOBHOMY
roCyAapCTBEHHOMY 3K3aMeHY Mo (Gu3HKe [ 00ydaroluXcs, BhIOPABIIUX ATOT
y4€eOHBII NpeaIMeT.

[Ipy n3ydyeHUn JAHHOTO MOXYJS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIbI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTUKEHHE MPEAMETHBIX H
METanpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOECHHE HAy4YHBIX METOAOB HMCCIEIOBAHUS
SABJIGHUN TIPUPOABI U TEXHUKH, OBJAJIEHUE YMEHUSIMHU OOBACHATH (PU3UUECKHUE
SBJICHUS, NPUMEHS NOJIyYeHHbIC 3HAaHMs, peElaTh 3aJadyd, B TOM YHUCIE
KA4YECTBEHHBIE U DKCIIEPUMEHTAJIbHBIEC.

[IpyHIMIMATBHO AEATEIbHOCTHBIN XapaKTep JAHHOTO pa3/ielia peain3yeTcs 3a
CYET TOTO, YTO 00YHAIOUIUECS BBIMOJIHAIOT 33JJaHUs1, B KOTOPBIX UM MPEIaraeTcs:



Ha OCHOBE IIOJNIyYEHHBIX 3HAHMHA pacro3HaBaTh M HAYYHO OOBICHATH
buznyeckue SBICHUS B OKPYKAIOILIEH MPUPOIE U MOBCEAHEBHOMN KU3HHU;
UCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIIETOBAHMS (PU3UUECKUX SBIICHUH, B TOM
4UCIIE Ul IPOBEPKH FMIIOTE3 U MOJyYEHHsI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4yHblE OCHOBBI HamOoOJiee Ba)XHBIX JOCTH)KEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTUYECKOTO MCIIOJIb30BAHMS PA3JINYHBIX UCTOYHUKOB
HHEPIUM Ha OCHOBE 3aKOHA ITPEBPAILECHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPIHUN.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuyenue Gu3MKM Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HANpPaBIECHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METAPEAMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbpTrare nzyuenus UMK Ha yYpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatonierocs OyayT cpopMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

— IPOSIBJIICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUICKOMN
(hbU3MIeCcKON HAYKU;

— IIEHHOCTHOE OTHOIICHHE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3HUKOB;

2) rpa;KIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTUBHOMY Y4aCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JAOCTHKEHUN
buzukwy;

— OCO3HAHME BAXKHOCTU MOPAJIbHO-dTUYECKHUX INPHUHLHUIIOB B JAESATEIBHOCTU
YYEHOTIO;

3) 3¢TeTHYeCKOro BOCIIUTAHUS:

— BOCHPUATUE ICTETUYECKUX KAUeCTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS

— OCO3HAaHUE IIEHHOCTH (U3NYECKOM HAyKM KaK MOIIHOIO WHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHs TEXHOJOTHMH, BaXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYPBI,

— pa3BUTHE HAy4HOH II0003HATENPHOCTH, MHTEpEca K MCCIEeI0BaTEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS M  3MOLMOHAJBLHOIO
0J1aronoJryyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTHYECKOM MHpEe, BaKHOCTH MpaBWJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C ANEKTPUUYECKUM U TEIJIOBBIM O0OPYAOBAHHUEM B
JOMAIIHUX YCIIOBHUSAX;

— c(hopMHpPOBAaHHOCTH HAaBbIKA peIECKCHU, IPU3HAHKE CBOETO MPaBa HAa OLINOKY
Y TAKOI'O XK€ NpaBa y APYroro 4ejaoBeKa;

6) TPy10BOIr0 BOCIMTAHUS:



e — AaKTUMBHOE ydyacTHE€ B pELICHWH NPAKTUYECKUX 3aJay (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHW3allid, TOpoJa, Kpas) TEXHOJOTHYECKOW U
COLIMAJIbHOW HANPABICHHOCTH, TPEOYIOIKX B TOM YHUCIIE U (PU3NUECKUX 3HAHUM;

e — HHTEpEC K MPAKTUUYECKOMY U3yUYEHHIO Tpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOTHYECKOT0 BOCIIMTAHUSA:

e — OpHUEHTALUA Ha NPUMEHEHHE (PU3NYECKUX 3HAHMW JJI1 peuieHHs 3a1ad B
o0JacTh OKpy’Karolled cpenbl, MUIAHUPOBAaHUS IIOCTYIIKOB M OLEHKH MX
BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOIIEHW CPEJIbl;

e — OCO3HaHME TJI00AJIBHOIO XapaKTepa SKOJIOIMYECKHX MpoOJieM M MyTed uX
peuIcHus;

e 8) ajanTanMuM K M3MEHAIOUIUMCH YCJIOBHUAM COLHUAJBHON W NPHUPOAHOM
cpeabl:

e — IMOTPEOHOCTh, BO B3aWMOJAECUCTBUM IIPU BBINOJIHEHUU HCCIEIOBAaHUM MU
IPOEKTOB (PU3MUECKON HANPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM
APYTHX,

e — TIOBBIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPaKTUYECKYIO
NEeSATENbHOCTD;

e — NOTpeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIe (OPMYIUPOBAThH
U7eH, TOHITHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTaX U SIBJICHUIX;

e — OCO3HaHME AePUUNUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JaCTH
(bu3uKwy;

e — TIUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINYECKUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATh U BBISIBIISTH B3AUMOCBSI3U IPUPO/IBL, 0OIIECTBA U
HSKOHOMUKH, B TOM UHUCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e — OIICHKa CBOMX JCUCTBUH C y4E€TOM BIIMSAHMSA Ha OKPYXKAIOIIYIO Cpeny,
BO3MO’KHBIX INI0OAJIbHBIX MOCIEICTBUN.

METAINIPEIMETHBIE PE3YJIBTATHI

B pe3ynbTaTte 0CBOCHUS MPOrpaMMBbl 10 (PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanmsi y oOydarmierocss OynyT chOpMHUPOBaHBI MeTANpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE II03HABATEIILHBIC YHUBEPCAIbHBIC yUeOHbBIC TCHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4COHBIE  JCHCTBHSI,  PETYyJISTHBHBIC
YHUBEpCaJIbHbIC YUeOHBIC ICUCTBUS.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

Ba3oBble Jjornueckue A1eicTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(siBNIEHU);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKALNUN, OCHOBAHUS IS
000011IeHUs ¥ CPAaBHEHHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pacCMAaTpUBAEMbIX (PaKTax,
JAHHBIX U HAOJIIOICHUSAX, OTHOCAIIMXCA K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH NIPUYMHHO-CJICICTBEHHBIE CBA3M MPH U3YYCHUU (UINYECKUX
SIBJIEHUI U IIPOLIECCOB, JEJIaTh BbIBOBI C UCIIOJIb30BAHUEM JEIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUraThb T'MIIOTE3bl O B3aMMOCBSA3SIX
(pU3NYECKUX BEJUYMH;

CaMOCTOSITENIbHO BBIOMPATH CIIOCO0 perieHns yueOHo! GU3ndecKoi 3a1aun
(cpaBHEHHE HECKOJBKHX BapUAaHTOB pEIICHHs, BHIOOp Haumbosee
HOJXOJSIIETO C YUETOM CAMOCTOATEIBHO BbIIEJIECHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebCKHe 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKIII MHCTPYMEHT TO3HAHMS,
IPOBOAUTH IO CAMOCTOSITEILHO COCTABIIEHHOMY IIJIAaHY OIIBIT, HECTIOKHBIN
¢u3nyecKuii SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (DPU3MUECKOTO
SIBIICHUS;

OIICHWBAaTh HAa NPHUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaImio,
MOJIyYEHHYIO B XO/I€ MCCJIEIOBAHUS WIIM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3ybTaTam
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHHS,

NIPOTHO3MPOBATh BO3MOXKHOE  JajlbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh MPENOIOKEHUS 00 UX pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSTh Pa3jIMYHbIe METObI, HHCTPYMEHTBI U 3alIPOCHI MPH MOKMCKE U
orbope MH(OpMAIMK WU JaHHBIX C YYETOM TPEAJIOKECHHON Y4eOHOM
bu3ndecKoil 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAITUIO
pa3IMYHBIX BUAOB U (hOPM IPEICTABICHNS;

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMANBbHYIO (OPMYy  TPEACTABICHHUS
UHPOpPMAIIMM ¥ WUIIOCTPUPOBATh peIIacMble 3aJa4d  HECJIOKHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU TrpaUKON U MX KOMOMHAIIHSIMH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NeliCTBHA:

B XOJC¢ OOCYXXICHUS Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 3aJ1aBaTh BOMIPOCHI 10 CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJadd W IOAJCpKaHUE
0J1aroxeIaTeIbHOCTH OOIICHUS,



COTIOCTAaBJISAITh CBOU CYXIEHHUS C CYXICHHSIMH JPYIrUX YYaCTHHUKOB
Jranora, OOHapyXKMBaTh Pa3IU4Me U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
nyOJIMYHO MPEICTABIATH PE3YIbTATh BHIIOJHEHHOTO (PU3UYECKOTO OIIbITA
(9KCIIepUMEHTa, UCCIIEOBAHUS, IPOEKTA);

MOHMMATh M UCIIOJIb30BATh MPEUMYILIECTBA KOMAH/IHOM U MHIMBUYaTbHOM
paboTHI PU PEIIEHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHUMATh 1IeTM COBMECTHOW NIeSATeIbHOCTH, OPTaHU30BBIBATh NEHCTBUA
no e€ JOCTIKEHHUIO: paclpefensTb pOjiH, OOCYXIaTh TIPOLECChl U
pe3yIbTaThl COBMECTHOM paboThI, 060011aTh MHEHHSI HECKOJIBKUX JIIOCH;
BBITMIOJHATH CBOIO YacThb pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HANpaBJIECHUIO U KOOPIUHHUPYS CBOU JACUCTBUA C IPYTUMH YICHAMU
KOMAaH/IbI;

OLIEHUBATh KAa4E€CTBO CBOETO BKJIaJa B OOMIMK MPOIYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YYE€OHBIX CUTyalMsIX, TPEOYHOLIMX
JUI pelieHus (pU3NYECKUX 3HaHU;

OPUEHTHPOBATbCA B  Pa3IMUHBIX MOAXOAAX MPUHATUS  pEUICHUH
(MHOUBUOYyadbHOE, MPUHSATHE DEIIEHUS B TpyIMIMe, NPUHATHE PEHICHUN
rpynmoiu);

CaMOCTOSITEJIBHO COCTABJIATh AJITOPUTM PEIICHUs (PU3NUECKON 3a/1aul WIN
IUTAHAa MCCIIEJIOBAHUSA C Y4ETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeJiaraéMble BaApUaHThI PEIICHUH;
Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTpOJIL, AMOIUOHAJIBLHbIN HHTEJIEKT:

JaBaTh aJIcKBaTHYIO OLEHKY CUTYallMU U IPELIaraTh IUIaH €€ N3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTHDKEHHUS  (HEAOCTUIXKEHHUS)  pe3yJIbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBIIOJIHEHUS
bu3nuecKkoro HMCClIeAOBaHHS WM  [POEKTAa) Ha OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBILIUXCS CUTYyallMii, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKILNX TPYJIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa LEIN U YCIOBUSIM;

CTaBUTh ce0s1 HA MECTO JPYTOro YeJI0OBEKa B XO/1€ CIopa WU AUCKYCCUU Ha
Hay4YHYI0 TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYrOro;



npU3HaBaTh CBOE MPaBO Ha OMIMOKY NMPU peHIeHUH PU3NYECKUX 33134 WIH
B YTBEPKICHUSX HA HAYYHBIE TEMBI M TAKOE YK€ IPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 Kjacce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YYAIOUIUXCSl YMEHUIA:

UCIIOJB30BaTh  TMOHATUS:  (U3MYECKHME M  XUMHUYECKHE  SIBJICHUS,
HAOIOICHNE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHUIBI (DU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUSA BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIKEHHE (paBHOMEPHOE,
HEpAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJACUCTBYOIIAS
cuia, nedopmanus (ynpyras, MJacTU4YecKas), HEBECOMOCTb,
COOOILAOIINECS COCYAbI;

paznuyath sBiaeHUs (Auddy3us, TEIIOBOE IBIKCHHUE YACTHUI[ BEIIECTBA,
paBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE  JABM)KEHUE, HHEpIUs,
B3aMMOJICMICTBUE TEJI, PABHOBECHE TBEPABIX TENI C 3aKPEIUVIEHHOU OCBHIO
BpallleHUs], Tepeiada JaBJICHUs TBEPABIMU TEJIaMHU, )KUJIKOCTSIMU U Ta3aMH,
aTMOC(pepHOE MaBJICHWE, TUIABaHHWE TEJ, MPEBPAIICHUS MEXaHUYECKOU
HHEPIruM) MO ONHCAHUIO WX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJIECHUM B
OKpYXKaloIeM MHpe, B TOM 4YHCIe (pu3ndecKkue SIBICHHUS B TPHUPOJE:
MpUMEPHI IBUKEHHUS C PA3IMUYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
MpUpPOAE, NCUCTBUE CUIbI TPEHUS B MPUPOAEC U TEXHUKE, BIUIHUE
aTMOC(EpHOro JaBJEHUS Ha KUBOW OpraHW3M, IJIaBaHUE PbIO, phlYaru B
TeJIe YeJIOBEKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33a/1auy B y4eOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) GU3UUECKUX SBICHHM;
OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (HM3UYECKUE SBIICHUS, UCIIONB3YS
dbuznyeckre BeIUIMHbI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BpeMsl, My Th,
CKOpPOCTh, CPEAHSIA CKOPOCTh, CHJIa YIPYIrOCTH, CUJIA TSXKECTH, BEC Tena,
CuJia TpeHHUsl, JaBlieHue (TBEPAOTO Tea, )KUJIKOCTH, T'a3a), BRITAIKMBAIOIIAS
cuja, MexaHudeckass padoTa, MOIIHOCTb, IUJIEYO CHJIbI, MOMEHT CHJIbI,
KO3(PUIIMEHT TMOJE3HOr0 JEeUCTBUSA MEXaHW3MOB, KHUHETHYECKas U
MOTEHIIUAJIbHAST DHEPTus), IPH OMUCAHUM TMPABWIHBHO TPAKTOBATH
(bU3UYECKUI CMBICIT UCIIOJIB3YEMbIX BEJTUYUH, UX 0003HAUYCHUS U €TUHUIIBI
bU3NYEeCKUX BEJIMYMH, HAXOAWTHh (OPMYJBI, CBS3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIMYWHAMHU, CTPOUTH TpaduKu
W3YUYEHHBIX 3aBUCUMOCTEHN (PU3UUECKUX BEJIUUUH;



XapaKTepu30BaTh CBOMCTBA TeJl, (PU3UUYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUia CJIOKEHHS CHII (BIOJIb OJHOW IpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUIO paBHOBecHs pbluara (0yi0Ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPrUM, NpPU H3TOM [JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMKCBIBATh €T0 MAaTEMATHYECKOE BHIPAKEHUE;

OOBACHATH (pU3MUECKHE SBICHHUS, IPOIIECCHl U CBOMCTBA TEJl, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyalud IPaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE U3 1-2
JIOTMYECKHX I11aroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SABJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3a7adyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI U
(GopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIM3a
YCJIOBUS 331a4y 3aIUCBIBATh KPATKOE yCIOBUE, MOJICTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYJBI U TMPOBOAMTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1a4, OLEHUBATh PEATUCTUYHOCTD
MOJTy4YeHHOM (PU3NUECKON BETMYHHBI;

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IpU HOMOUIH
(u3NYECKUX METO0B, B OIMCAHUM MCCIIE0BAaHUS BBIACIATH IPOBEPSIEMOE
IPEAINOJIOKEHNE (TUIIOTESY ), pa3IMYaTh U MHTEPIPETUPOBATH MOTYYEHHBIN
pe3ysbTaT, HaxOJUTh OIIMOKM B XOJE ONBITA, AENaTh BBIBOJBI IO €ro
pesynbTaram;

OPOBOAUTH OMNBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUH WIH
(u3nYEeCKUX CBOUCTB TeM: (POPMYIUPOBATH IIPOBEPSIEMBIE ITPENIIOIOKEHHUS,
coOupaTh yCTaHOBKY U3 MPEATIOKEHHOTr0 000pyAOBaHNUs, 3aIIUCHIBATH X0/
ombITa ¥ (POPMyYIHPOBATH BHIBOIBL;

BBIIOJIHATh MPsAMBIE H3MEPEHUS PACCTOSHHUS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBl M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
upOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB € Yy4ETOM
3aJJaHHOW a0COJIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUECKON BEJTMUUHBI OT
IPYrofl C HCIOJNBb30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCHMOCTH ITyTH
PAaBHOMEPHO ABWXKYILErOCs TENa OT BPEMEHU JIBMXKCHHUS TeJla, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbI TPEHHS OT ILIOLIAIN COINPUKOCHOBEHUS TEJI, CHJIbI
YyOPYroCTH OT YAJMHEHUS MPYKHUHBI, BHITAIKMBAIOLIEH CHIIBI OT 00BbEMa
NOTPYKEHHON 4acTH TeJla ¥ OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCHUMOCTHU
OT IUIOTHOCTHU T€Ja, OT IIIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IUTaBaHMSI TeJl, YCJIOBHMM pPAaBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUSA, CcoOOUpaThb YCTAaHOBKY U
BBITMIOJHATh WM3MEPEHUs, CJenys MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOMYYEHHONM 3aBHUCHUMOCTH (DM3MUECKUX BEJIHMYWH B BUJC
NpPEUIOKEHHBIX TaOMuI] U TIpaduKOB, JEJaTh BBIBOABI MO pe3yJbTaTaMm
UCCIICIOBAHMS;

IPOBOANTH KOCBEHHBIE HU3MEPEHHS (PU3UUECKHX BEIMYUH (IJIOTHOCTD
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CUJIa TPEHUS CKOJIbKEHUS, TaBJICHHUE
BO3/1yXa, BBITAIKUBAIOWIAS CHJIA, JEHCTBYIOLIash Ha TMOTPYXKEHHOE B
KHUIKOCTh  TeNO, KOI(PQPHUIMEHT TOJE3HOrO  JeHCTBUS  MPOCTHIX
MEXaHU3MOB), CleAys MpPeII0KEHHOM HMHCTPYKIUH: TPU BBINOJIHEHUU
U3MEpPEHU coOMpaTh SKCHEPUMEHTAJIbHYIO YCTAaHOBKY W BBIYUCISATH
3HAYECHHUE UCKOMOM BEJIUYUHBI;

coOuII01aTh MpaBUIIa TEXHUKU OE€30MacHOCTH MPHU paboTe C 1abOpaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, IMHAMOMETp, COOOIIAIOIIUecs COCyAbl, OapoMmerp,
pbIYar, HOJABMXHBIA U HETIOJABMKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTD;
XapakTepu30BaThb NPUHIUNBI JIEHCTBUS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpOW Ha WX OMUCaHuA (B TOM YHUCIIE:
HNOJIINITHUKY, YCTPOMCTBO BOZOIPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, OPIIHEBOW HACOC, apEOMETP), UCTIOJIb3Ys 3HAHUS
0 CBOICTBax (pU3MUECKUX SBJICHUN U HEOOXOUMbIe (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpHl  (HAXOAWTh  WHPOpPMAIMIO O  MpUMeEpax)
IPAKTHYECKOTO HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU U oOecrieueHus: 0e30MacHOCTH MPH O0pallleHuH ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3I0POBBS U COOIOACHUS HOPM
HKOJIOTUUECKOTO MOBEICHUS B OKPYXKAIOIel cpesie;

OCYHIECTBIISATh OTOOp HMCTOYHMKOB wuH(opmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUA U TYTEM CpPABHEHUS PA3IUYHBIX HCTOYHUKOB BBIJACIATDH
UHpOpMaLIMIO, KOTOpas SBJSIETCS MPOTUBOPEUYMBOM HMIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy GU3NUECKOTO COAEpKaHus, CIIPaBOYHBIE MaTepUabl, pECYpPCHI
cetu VHrepHer, BiameTh nNpuéMaMH KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHust HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpaTKHe MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMALNU (PUIUUECKOTO COACPkKAHUS, B TOM



YyucIie myOJIuYHO AeaTh KpaTKUe COOOIICHUS O pe3yIbTaTaxX MPOCKTOB WU
Y4€OHBIX UCCIEJOBAHUM, TIPU 3TOM TPaMOTHO HMCIOJIb30BATh W3yUYECHHBIM
MOHATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIICHUE
MPE3CHTALUEH;

IPU BBITIOJTHEHUH YYEOHBIX IMPOEKTOB M MCCJIEAOBAHUU pacrpeessiTh
00S13aHHOCTH B TPyNIE€ B COOTBETCTBHMU C TOCTABICHHBIMH 3aJladyaMH,
CIeIUTh 3a BBIIIOJHEHUEM IIaHA JEUCTBUM, aJeKBaTHO OIICHHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTb  TPYINIbl, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMO/JICCTBHUE, YUUTHIBASI MHCHUE OKPYKAIOIIKX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIIUXCST YMEHUM:

UCITIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKUE U
amop(Hble TeJa, HACBILEHHBIH U HEHACHIIICHHBIN Map, BIIAXXHOCTb
BO31yXa, TeMIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBHUraTeb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsijl, HNEKTPUUECKOE TM0JIe, MPOBOIHUKU
U TURJICKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUN TOK, MArHUTHOE TOJIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpEeHHE U C)KaTHe, TeIlonepesaya,
TEIUIOBOE PaBHOBECHE, CMAuMBAHUE, KAWIISPHBIE SIBICHUS, HCIAPEHUE,
KOHJICHCAllUs, IJIaBICHHE, KpUCTau3auus (OTBEpIEBaHUE), KUIICHUE,
TeIuIonepeaaya (TermIonpOBOJHOCTb, KOHBEKLMA, U3ITy4YEHHE),
AJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA]0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aMMOJEIHCTBHE MArHUTOB, JCHCTBHE
MarHUTHOTO TOJISI HA POBOJHUK C TOKOM, 3JIEKTPOMATHUTHASI MHAYKIIMS)
0 ONUCAaHUI0 UX XapaKTEPHbIX CBOMCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaThb HPOSBICHUE HM3YYEHHBIX (PU3MYECKUX SIBICHUNH B
OKpY)XaroIlleM MHpE, B TOM YHCIE (PUINUYECKUE SIBICHUS B IPUPOAE:
MOBEPXHOCTHOE HATSXKEHHWE U KalWUIApHBbIE SBICHUS B TMPUPOJE,
KpUCTaUlbl B Hpupoae, usiydeHue CoaHua, 3amMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPUUECKHE
SBJIEHUSI B aTMoc(epe, 2JIEKTPUUECTBO KUBBIX OpPraHU3MOB, MAarHUTHOE
noJie 3emJid, ApeiQ MoI0COB, POJIb MATHUTHOT'O MOJIS ISl )KU3HU Ha 3eMIIe,
NOJIIPHOE CHUSHHME, NPHU 3TOM NEPEBOJUTH NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBONCTBA (NMPHW3HAKH) (PU3NUYECKHUX
SIBJICHUU;

ONUCHIBATh U3yUEHHBIE CBOMCTBA TeJl U (PU3NUYECKUE SIBJICHMSI, UCIIOJIb3YS
(u3nyeckue BEIUUMHBI (TEMIEpAaTypa, BHYTPEHHSS SHEPTUsi, KOJIUYECTBO
TEIUIOTHI, yJeJbHas TEIJIOEMKOCTh BELIECTBAa, YAENbHAs TEIUIOTa



IUTaBIICHUS, yJeNbHAsl TEIJIoTa MapooOpa3oBaHusl, yJeNbHAs TEIIoTa
CrOpaHMs TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JIEHCTBUS TEIUIOBOU
MAIIMHbI, OTHOCUTEbHAS BIAXXHOCTh BO3/lyXa, AMEKTPUUECKUH 3apsi, CUiIa
TOKa, DJIEKTPUYECKOE HaNpsDKeHHE, CONPOTUBIIEHUWE IMPOBOJHUKA,
yJEJIbHOE COMPOTUBJICHUE BEIIECTBA, pA00Ta U MOILITHOCTH AJIEKTPUUECKOTO
TOKAa), TpPH ONHCAHWW TPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICT
UCIIOJIb3YEMBIX BETUYMH, 0003HAUEHUS U €IUHUIIBI (PU3NUECKUX BEIUYUH,
HAaXOJUTh (DOPMYJIbI, CBSI3BIBAIOIIME JIaHHYIO (DU3NYECKYIO BEJIMYHHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTh TpaUKyd H3yYEHHBIX 3aBUCUMOCTEH
(buU3HYEeCKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBICHUS U TMPOILECCHI,
UCIIOJNIBb3YSl OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKON TEeOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMII CYNEPIO3UIIMU TMOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsijia, 3akoH OMa /i yyacTKa 1eMu, 3aKOH
Jxoyns—JleHna, 3aK0H COXpaHEHUS SHEPTHH, TIPU 3TOM J1aBaTh CIIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aMKCHIBATh €T0 MATEMAaTHUYECKOE BhIPAXKEHHE;
OOBACHATH (U3NYECKUE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JOTHYECKUX
IIaroB ¢ OMOpod Ha 1—2 W3yYeHHBIX CBOMCTBA (DHU3MUECKUX SIBICHUM,
bu3nYeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJaud B 2-3 JEHUCTBUS, MCHOJb3Yys 3aKOHBI U
dbopmyIbl, CBs3bIBaOUIME (PU3WYECKUE BEIUYMHBI: HAa OCHOBE aHAJIM3a
yCIIOBUSI 3a/lauyd 3allUChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JJIs  pelIeHHs 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe i €€ pelleHus, NPOBOAUTH pacu€Thl W CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYUHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pELIUTh MPU MOMOIIU
($u3NYECKUX METOMOB, HCIOIb3Yysl OMUCAHHE HCCIIEIOBAHUS, BBIICIATDH
IpOBEPSIEMOE MPEIINOJIOKEHNE, OICHUBATh MPABUWIBHOCTh MOPSIKA
IIPOBEJCHUS HCCIIEI0BaHNs, 1eTaTh BBIBOIBL;

IPOBOJUTH OMBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUA WU
bu3nUecKuX CBOMCTB TeJ (KanWUIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3/[yXa OT ero o0bEéMa, TeMrepaTyphl, CKOPOCTH MPOLIeCcCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUM OT IBETa H3Iy4arolieidl (MOrIouaoliei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHsS] BOJABI OT TEMIIEPaTyphl >KUJIKOCTU U
WIoWaaM €€ TMOBEPXHOCTH, OHJIEKTpHU3allUs Tel W B3auMOJCHCTBUE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJECUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yalM3allisi MarHUTHBIX TOJEH TMOCTOSHHBIX MAarHUTOB, JEWUCTBUS



MarHUTHOIO MOJIi HAa NPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHHUTA,
CBOMCTBA JJIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyIUpOBATh
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000py10BaHus1, OMKUCHIBATH X0/ OMBITa U (POPMYJIMPOBATH BBIBOIBI;
BBITIOJIHATH MIPSAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHON BIIAYKHOCTH
BO3/lyXa, CHJIbl TOKA, HANPSIKEHHWS C HCIOJIb30BAHHEM AaHAJIOTOBBIX
npuOOpOB M JAaTUYUKOB (PU3UUYECKUX BEIMYMH, CPAaBHUBATH PE3yJbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJIUThH MCCIIEJOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKON BEIUUYHUHBI OT
JPYrol C UCHOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBIIEHUSI MPOBOJHHUKA OT €ro JUIMHBI, IUIOMIAAXd IONEPEYHOTO
CEYEHMS U YAEIBHOIO CONMPOTUBIIEHUS BEIIECTBA NPOBOJHUKA, CHIIbI TOKA,
UAYIIETO 4Yepe3 MPOBOAHUK, OT HANpsKEHUS Ha POBOJHUKE,
UCCIICJOBAHUE IMOCJIEAOBATEIBHOIO M  MApAJUIEIBHOIO  COEAUHEHUN
IPOBOJHUKOB): TUIAHUPOBATh HCCIIEOBAHHE, COOMPATh YCTAHOBKY U
BBITMIOJIHATh M3MEPEHUs, CJenysl MPEeAoKEHHOMY IIaHy, (PUKCHPOBATH
pe3yabTaThl HOJYYEHHOM 3aBUCUMOCTH B BHJIE TaOJHII U TpadUKOB, 1eTaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEIOBAHNUS;

IPOBOJIUTh KOCBEHHbIE HW3MEPEHUs] (PU3NUECKHX BEIWYUH (yHeibHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE NPOBOAHMKA, pabora W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHHUPOBATh W3MEPEHHs, COOMpaTh
DKCHEPUMEHTAIIbHYIO YCTAHOBKY, CIEAysl MPEMJIOKEHHOM MHCTPYKUUH, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

coOJro1aTh MpaBuiia TEXHUKHA 0€30MaCHOCTH MpHU paboTe ¢ JabopaTOPHBIM
o0opynoBaHuEM;

XapaKTepu30BaTh MPUHIUNBI JACHCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMHUCAHUs (B TOM YUCIIE: CUCTEMA
OTOIUJIEHUSI TOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEpMETP, BOJILTMETP,
CUETYMK DJICKTPUUYECKOM DHEPIrUH, SIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeIbHbIC ANEKTPOTPUOOPHI (mpumepsr), ANEKTPUYECKUE
PEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Yysl 3HAHUS O CBOWCTBAX (PU3MUECKHUX SIBICHUM U HEOOXOIUMbIE
bu3nyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHHUYECKHE YCTPOWCTBA M H3MEPHUTEIIbHBIE
npuOOpPHI IO CXEMaM U CXeMaTHYHBIM PUCYHKaM (>KHJIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTaTElb BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUECKHUX Lemneil c
MOCJIEA0BATEIBHBIM U MapaJUIEIbHBIM COCTMHEHUEM DJIEMEHTOB, pa3iinyas
yCIIOBHBIE 0003HAYEHHSI JIEMEHTOB NEKTPUUECKUX LICTICH;



OPUBOIUTH  MpUMEPHl  (HAXOAUTh  WHGOPMALUIO O  MPUMEPaXx)
IPAKTHYECKOTO HCIOJb30BaHUS (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU U oOecrieueHus: 0e30MacHOCTH MPH O0pallleHuH ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUS 3I0POBbSI U COOJTIO/ICHUSI HOPM
IKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAOIIEH Cpe/Ie;

OCYIIECTBISATh TMOWUCK WHGOpMAIMK  (DU3UIECKOTO COACpKAHUA B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW H TYTEM CpaBHEHUSA
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIICTISATH MH(DOPMAIIHIO, KOTOPAs SBISETCS
IPOTUBOPEUYNBON UM MOXKET OBITh HEJOCTOBEPHOIA;

WCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
auTepaTypy GU3NUECKOTO COAEpKaHUs, CIIPaBOYHBIE MaTepUabl, pECypPCHI
cetu UuTepHer, BiageTh MNpUEMaMH KOHCIEKTUPOBAHUSA TEKCTa,
npeoOpazoBaHus HHGOPMAILIMU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3maBaTh COOCTBEHHBIE TMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHUS,
0000mmasi wH(pOpMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
COJZIepKaHus, B TOM YHCIIE MyOIMYHO MPEACTABIATH PE3yIbTaThl IPOEKTHOM
VI UCCIIEZIOBATENBCKOM JESTeIbHOCTH, IIPU 3TOM I'PaMOTHO HUCIIOJIb30BaTh
W3YYCHHBI TIOHATUWHBIN ammapar Kypca (UM3HKH, COIPOBOXIAThH
BBICTYIUICHHUE TTPE3CHTAIIHNCIH;

IpU BBITIOJIHEHUN YYEOHBIX TPOEKTOB U HCCIENOBAHUN (PU3NUECKUX
IPOLIECCOB pacHpeeNisiTh OOS3aHHOCTH B TPYyMNNE€ B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33JJaYaMH, CJICIUTh 32 BBIMOJHCHUEM IJIaHa JEHCTBUH H
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIIBHOCTD TPYIIIBI, BRICTPAUBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peiaTh KOH(PIUKTHI.

K xonIy 00yueHus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUH:

UCIIOJB30BaTh IMOHSATHS: CHCTEMa OTcuéra, MaTepuanbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXAHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyrasi, miuacTU4eckas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTb U NEPErPY3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEIO,
LEHTP TSKECTU TBEPAOIO TeJla, paBHOBECUE, MEXAHUYECKUE KOJIECOAHUs U
BOJIHBI, 3BYK, UHPA3BYK U YJIbTPa3BYK, 3IEKTPOMArHUTHbIE BOJIHBI, IIIKaJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JalbHO30PKOCTh,
CHEKTPbl UCITyCKAHUS U TOTJIOIIEHUs, ajbda, OeTa- U raMMa-u3IydeHHs,
U30TOIIbI, AI€PHAsE SHEPTeTHKA,;

pasnuyath SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHEWHOE [BHKEHUE, CBOOOJHOE
NaJICHUE TEJ, PABHOMEPHOE JBMXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JIBIDKCHHE, KOJieOaTeIpbHOE ABUKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJeOaHUsI), PE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE PpaCIpOCTPAHEHHE, OTPAKECHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBeTa B
CHEKTp M CIIOKEHHE CIEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPa
U3ITYYEHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3HUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3MYECKUX  SBJICHUA B
OKpyXaroiieM Mupe (B TOM uucie (U3MUECKUE SBICHUS B MPUPOJIE:
MIPWINBHI M OTJIMBBI, ABIKEeHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPTaHU3MOB, BOCTIPUSTHE 3BYKOB >KHBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IyHAMH, 03XO, IBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIMMOTO,
yIbTPa(PHOIETOBOTO Y PEHTTEHOBCKOTO W3IIYYCHHWH, €CTeCTBEHHBIN
paaNoOaKTUBHBEIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (HM3UYECKUE SBIICHUS, UCIIONB3YS
dbu3nyeckue BeNUYMHBI (CpelHsSsl MU MTHOBEHHAs CKOpPOCTh Teja MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpeMEIlleHHe, MyTbh, YTrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHUJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMANICHUs, BEC Tela, HUMIIYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIBHAS DSHEPIHsl Tena,
MOJHSITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAsI SHEPTUs CHKATON
NPY>KUHBI, KHHETUYECKAas SHEPT U, [TOTHAS MEXaHUYeCKast SHEPTHsl, IEPUO/T
¥ YacToTa KoJeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOPOCTh CBETa, IOKAa3aTellb MPEJIOMIICHUS CpEeJbl), MPU ONMUCAHUHU
MPaBUJIBHO TPAKTOBAaTh (M3MYECKUN CMBICI WCIOJIb3YEMbBIX BEJIUYHH,
0003HaueHUd W E€AUHMIIBI (DU3MYECKUX BEJIIMYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOLIME JTAHHYIO (PU3MYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEIINYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYMEPIO3ULMK CWJI, MPUHIUI OTHOCUTENIbHOCTH [ 'anmuies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHbI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHHS 3apsIIOBOTO M MaCCOBOTO YHCEI



OpU SACPHBIX PEAKIMSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aMUCBIBATh €0 MAaTEMAaTHYECKOE BBIPAKECHUE;

OOBACHATH (U3NYECKUE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB C OMOPOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (DHU3MUECKUX SIBICHUM,
bu3nyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIC 3aa41 (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHIA),
UCTIOJB3YS 3aKOHBI U ()OPMYIIBI, CBSI3bIBAIONINE (DU3MUECKHE BEJTMUNHBI: Ha
OCHOBE aHajM3a yCIOBUS 33Jja4M 3aIUCHIBATh KPATKOE YCIOBUE, BHISIBIIATH
HEJOCTAIONINE WM U30bITOYHBIC JaHHbBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJMMbIE ISl pEIIeHUs, MPOBOAUTH pAcu€Thl M  OLICHUBATH
PEATHCTUYHOCTD TIOTYYSCHHOTO 3HAUCHUST (PU3NIECKON BEITNINHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PEIIUTh TPU TOMOIIH
($u3NYECKUX METOMOB, HCIOIb3Yysl OMHUCAHHE HCCIENOBAHUS, BBIICIATH
IpOBEPSIEMOE TPEIINOJIOKEHNE, OICHUBATh MPABUWIBHOCTh MOPSIKA
OPOBEJICHUS  HMCCIIEJOBAHUSA, JelaTh BBIBOJABI, HHTEPIPETUPOBATH
Pe3yNIbTaThl HAOIIOICHUH U OTBITOB;

NPOBOJAMUTH OMBITHl TO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WA
¢u3znyecKkux CBOWCTB Tea (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXpAHEHUS SHEPTUM, 3aBUCUMOCTb MEpHOAa KOJEOAHWN MPYNKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU TMPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJIEOaHWH, PSIMOIMHEHHOE paclipOCTPAHEHHUE CBETA,
pasnoxeHue OeNoro cBeTa B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHWsI TpeaMera B coOuparomiei
JUH3Ee, HAOMIOJEHNE CIUIOIIHBIX WU JIMHEHYAThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY U3 HM30BITOUHOrO Habopa
000py/I0BaHMs, ONMCHIBAThH XOJI OTIBITA M €T0 PEe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, ompeernsis
CpenHee 3HAa4YeHHE U3MepsieMONM BeNUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOP cHoco0a U3MEpPEHUs
(M3MEpUTENBHOTO TTPUOOpPA);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH MIPH
PaBHOYCKOPEHHOM JBW)KCHMHM 0O€3 HadaJbHOH CKOpPOCTH, Iepuoja
KOJe0aHUN MaTeMaTHYeCKOro MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTH
yria OTpakeHUs CBeTa OT yrila MaJCHUs W yria MpejJoMJICHHs OT yriia
NajieHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOMpaTh



YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3NYecCKuX BEIWYMH B BHUAC TAONHIl U TPAPUKOB, NE€JATh BBIBOILI 1O
pe3yapTaTaM MCCIEI0BAHNUS;

NPOBOJANTHh KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTh U YCKOPEHHE TeJa TIPU PaBHOYCKOPEHHOM JABM)KCHUHU, YCKOPECHHE
CBOOOMHOTO TMaJeHUs, >KECTKOCTh MPY>KUHBL, KOIPPHUIMEHT TpPEeHUS
CKOJIbKEHUS, MeXaHudeckass paboTa M MOIIHOCTh, YacTOTa U TMEpPUOJ]
KoJe0aHUN MaTeMaTUYeCKOr0 W TPYKHHHOTO MAasTHUKOB, ONTHYECKAs
CWia coOuparIeid JUH3bI, PaIdOaKTUBHBIA (OH): TUIAHUPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTANbHYI0 YCTAaHOBKY U BBITIOJHATH
U3MEpEHHs, CIeAysl MPEeNOKEHHOW HWHCTPYKLMH, BBIYHUCISATH 3HAUCHHE
BEJIMYMHBI U AaHAJTU3UPOBATH MOJIYUYCHHBIE PE3yIbTaThl C YIETOM 3aITaHHOM
MOTPEIIHOCTH U3MEPEHHUI;

coOrIoAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpH paboTe ¢ 1ab0opaTOPHBIM
o0opymoBaHuEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3NYECKUX MOJIENeH:
MaTepuajbHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOUYCHHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IJIaHeTapHasi MOJEIIb aTOMa, HyKJIOHHAsI MOJICJTb
aTOMHOTO sI7Ipa;

XapaKTepu30BaTh MPUHIUIBI JACHCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX OMHCAHUA (B TOM YHUCIHE:
CIUIOMETp, NaTYMKH TOJIOKCHUS, PACCTOSHUS M YCKOPEHUS, pakeTa,
IXOJIOT, OYKH, TMepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJHI,
CIEKTPOCKOI, JO3MMETp, Kamepa BuIbCOHA), WCHONB3YyS 3HAHHS O
CBOMCTBaX (U3MYECKUX SABICHHUM U  HeoOXoaumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBI I CXEMATHYHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTEITHHBIX TPUOOPOB U TEXHOJIOTUIECKHX MPOIIECCOB MPH
pelieHuu  y4eOHO-TIPAaKTUYEeCKUX 3a7ad, ONTHUYECKHE CXEMbI JUIs
MOCTPOCHHUS N300paKEHMI B IIIOCKOM 3€pKajie M COOMpAIOLIe TNH3E;
OPUBOIUTH  MpUMEPHl  (HAXOAUTh  MHGOPMALUIO O  MPUMEPaX)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU Il oOecnieueHrs 6€30MacHOCTH MpU oOpalieHur ¢ npudbopaMu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 310POBbS U COOIIOICHUS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPYKaIOIIEH Cpee;

OCYIIECTBIISATh TOWCK HWHPOpMAuu  (U3HYECKOTO COJEpKaHUs B
HuTepHeTe, caMOCTOATEIHHO (OPMYIHUPYS MTOUCKOBBIN 3aMpoc, HAXOAUTh
MyTH OTIPEJICJICHUsI JOCTOBEPHOCTH MOTYYCHHON MH(POpPMAIIMU Ha OCHOBE
UMEIOLINXCS 3HAHUN U TONOJHUTENbHBIX HCTOYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy GU3NUECKOTO COAEpKaHMs, CIIPaBOYHBIE MaTepUabl, pECypPCHI
cetu HTepHer, BnageTh NpUEMAMH KOHCIEKTUPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uHPOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAepk aHwUs,
nyOIMYHO TPEICTABIATh PE3yIbTaThl IPOEKTHOM WM HCCIEA0BATEIbCKOM
NEATENIbBHOCTH, IPU 3TOM TPaMOTHO  MCIIOJIb30BAaThb  HU3yYEHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasiaena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE Mpe3eHTaleldl ¢ Y4e€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
Ne HaumenoBaHue pa3jieiioB u Komirsecrso wacos
u/n TeM IpPOrpaMMBL Beero KouTtpoJabHbie [MpakTHyeckune
padoThI padoThI
1.1 ®duszuka - HayKa 0 Ipupoae 2 - -
1.2 DuU3NYECKNE BEITUYNHbI - 1
13 EcrecTBeHHOHAaY4YHBIN METOJ ) i 1
MO3HAHUS
Uroro no pazneny 6
2.1 Ctpoenue BelecTna 1 - -
9 JBr>KEHUE U B3aMMOJECHCTBHE ) i 1
YaCTHII BELIECTBA
)3 ArperaTHbl€ COCTOSIHUS ) i ]
BEIIIECTBA
Hroro no pazneny 5
3.1 MexaHu4eckoe JBUKECHUE 3 - -
32 Nuepuusi, Macca, IIIOTHOCTh 4 - 1
33 Cuna. Bunpl cun 14 1 2
Hroro no pazneny 21
Hasnenue. Ilepenaua nanenus
4.1 TBEPABIMU TEJIAMHU, KUIKOCTAMU 3 - -
U Ta3zaMu
4.2 JlaBiaeHue KUJIKOCTH - -
4.3 AtmocdepHoe 1aBieHHE 6 - -
44 I[eﬁCTBpfe JKMIKOCTH U Tra3a Ha 7 1 3
MOTPYKEHHOE B HUX TEJO
Hroro no pazneny 21
5.1 PaGora u MomrHOCTH 3 - 1
5.2 [IpocTeie MEXaHU3MBI 5 - 1
53 MexaHnuueckasi SHeprus 4 1 1
54 [IpomexxyTouHas arrecTanus | | i
(koHTpOJBHAS paboTa)
Hroro no pazneny 13
PezepBHOE Bpems 2 - -
OBUIEE KOJIMYECTBO YACOB I10 68 4 12

I[TPOTPAMME




8 KVIACC

HaumeHoBaHMe pa3/iejioB U TeM

KoanuyecTBo 4acoB

Ne ni/m Kontpoabnbie IIpakTnueckue
HPOTPANMET Beero padoTsbI padoThI
1.1 CrpoeHue u cBOWCTBa BELIECTBA 7 - -
1.2 TertoBble TPOLECCHI 21 1 5
Hroro no pasneny 28
DJIEKTPUYECKUE 3apsIIbl.
2.1 3apsiKEHHbIE TeJla U UX 7 - 1
B3aUMOJIEICTBUE
2.2 [TocTOAHHBIN NEKTPUUECKUNA TOK 20 1 7
2.3 MarHuTHsbI€ SIBJICHUS 6 1 1.5
2.4 DJIEKTpOMarHuTHAsI UHIYKIWS 4
)5 IIpomexyrouHas arrecranus 1 1 i
(koHTpOINBHAs paboTa)
Hroro no pazneny 38
PesepBHOE Bpemst 2 - -
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 145

I[TPOTPAMME




9 KVIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3/iejioB U TeM
w/n IpOrpaMME! Beero Kourpoabubie IIpakTuueckue
padoTsbI padoThI
11 MexaHu4ueckoe ABIKEHUE U 10 1 1
CIIOCOOBI €T0 OMUCAHUS
1.2 BsauMonelicTBue Ten 20 1 3
1.3 3aKOHBI COXpaHEHUS 10 1 3
Hroro no pazneny 40
2.1 Mexannueckue KoneOaHus 7 - 3
2.2 MexaHnueckue BOJIHBI. 3BYK 8 1 3
Hroro no pazneny 15
31 DNEeKTPOMarHuTHOE MOJe U 6 ) )
ANEKTPOMArHUTHBIC BOJHBI
Hroro no pazneny
4.1 3aKOHBI paclpOCTPAHEHHUSI CBETA -
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI -
43 Pasnoxxenue 6enoro csera B 3 ] )
CIEKTp
Htoro no pasneny 15
51 Hcnyckanue 1 MorjouieHue cBeTa 4 ] |
aTOMOM
5.2 Crtpoenue aTOMHOTrO sijipa - 1
5.3 S nepHbie peakuuun 1 1
Hroro no pasneny 17
[ToBTOpEeHME 1 000OIICHNE
6.1 conepkaHus Kypca ¢pusuku 3a 7-9 8 - 2
KJ1acc
6.2 [IpoMexxkyTouyHas arrecTanus | | i
(xoHTpOJIbHAs paboTa)
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O0 102 6 7

ITPOTPAMME







