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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 10 (QU3MKE Ha YypOBHE OCHOBHOTO OOIIEro oO0pa30BaHUSA
COCTaBJicHA Ha OCHOBE MOJIOKCHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MpPOTpaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHOi paboudel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera « Dusznkay.

ConmepxaHne mporpaMmbl MO (DM3WKE HAMpPaBIEHO Ha (OPMUPOBAHHE
€CTECTBCHHO-HAYYHOH TPAMOTHOCTH OOYYArOMIMXCS W OPTaHU3AIMI0 H3y4eHUs
¢u3MKN Ha AEITENbHOCTHON OcHOBe. B mporpamme mo ¢(usuke y4MTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Y4YCHHUS, a TAKKE
MEXKTPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00TIIeT0 00pa30BaHUAI.

[TporpamMMma no (u3uKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (MO Kjaccam), mpejaraeT IpUMEpHYIO MOCIe0BaTEIbHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIIXCS.

[IporpamMmma mo Qu3uke paszpaboTaHa C LEIbIO OKAa3aHUS METOIUYECKOM
MOMOIIH YYUTENIO B CO3/IaHUU pabouel MporpaMMBl 10 y4eOHOMY IIpeIMETY.

®duszuka SBISIETCA  CHCTEMOOOPAa3yOIIMM Ui €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, TTOCKOJIBKY (hM3MUECKHE 3aKOHBI JIeXKAaT B OCHOBE TIPOIIECCOB
W SBIICHWM, M3y4YaeMbIX XUMHUEH, Ouosoruei, acrpoHomued u QGU3UYECKOU
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosee sCHble OOpas3lpl MPUMEHEHHUS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CIIOC00a MOTYYSHHS TOCTOBEPHBIX 3HAHHUIA O MHpE.

OnHa w3 TJIaBHBIX 3a7ad (pU3UYECKOro OOpa3oBaHHS B CTPYKType OOIIEro
o0pa3zoBaHusi COCTOMT B (POPMHUPOBAHWU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH W
UHTepeca K HayKe y 00y4Jarouuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpEnAIoiaraeT OBJAJECHUE
CIIEIYIOIIUMHA KOMITIETEHTHOCTSAMHU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAYUIHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UHTEPIPETHPOBATH  JaHHbIE W  HWCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUIS TOTYYCHHSI BHIBOIOB.

[lemn wu3ydeHuss (GU3MKM HaA YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranu3anusx Poccuiickoit ®Depepanuu, peamru3yrOIINX
OCHOBHBIE  00II€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPXKIEHHOW pEIICHHEM



Konnernn Munucrepcra npocsenieHus Poccuiickoit @eaepaunu (mpoToKoa ot 3
nexadps 2019 r. Ne [1K-4BH).
Hean usyyeHus pusuku:

NpHOOpETEHUE HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HHTE/UICKTYaJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUS U (popMHpOBaHUE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAyYHOI'O MHPOBO33PEHHs KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dopMUpOBaHHE TPEJCTABICHUA O POJIM (U3MKH IS Pa3BUTHS IPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHAILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (DPU3MKOM, IOATOTOBKA K
JaJbHeHIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHWE 3THUX TIeJIed MPOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
obmero 0opa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a/1ay:

npuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOSHHM BELIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHHUI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
MCTIOJIb30BAHUEM TOJTyUYEHHBIX 3HAHUH;

OCBOCHHME METOJIOB pELIeHUs MPOCTEHIIMX pacu€THBIX 3a1ady C
UCTIOJIb30BAHUEM duznueckux MoOJIeIeH, TBOPYECKUX u
NPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIC SBICHUS U BBIOIHATH OMBITHI,
nabopaTopHble pabOTBl U DKCIEPUMEHTAJbHbIE HCCIEAOBAHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHpOpMalmel (HU3NIECKOTO CONEpKaAHUS,
BKJItOUYasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIN3 U
KPUTHYECKOE OlIEHHBaHKE WH(OpMaLUY;

3HaKOMCTBO cO cepaMu npodecCHoHANbHON AeATeNbHOCTH, CBA3aHHBIMU
C (Qu3MNKOi, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUIX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHust OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 vaca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B Heaenmo), B 9 kiacce — 102 ygaca (3 yaca B Henelto).

[Ipennaraemselii B mporpamMmMe 1o (usmke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENbHBIM XapaKTep, YUUTeNb eJaeT BbIOOp MPOBEICHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM HHAMBUAYATBHBIX OCOOCHHOCTEH
0o0ydJaronmmxcsi, CUCKa JKCIEPUMEHTAIBHBIX 3aJaHui, TpeiaraéMplx B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3mKe.



COJEPXAHME OBYUYEHUA
7 KJIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpa.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBL. M3MmepeHue @u3nueckux BelWYuH. Puznyeckue
npudopsl. [lorpemnocts u3mepennii. MexxayHapogHasi CHCTeMa €MHHII.

Kak ¢wu3uka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TMPUPOIY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAONIOACHHE, MOCTAaHOBKA HAy4YHOT'O
BOIPOCA, BBIIBI)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUINOTE3, 00BICHEHHE
HaOmogaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUM C TIOMOIIBIO MOJICTIEH.

Hemoncmpauyuu.

1. MexaHu4deckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPoLEeIypa NPSIMbIX U3MEPEHUM aHAJIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI AJICHUS Kbl K3MEPUTEIBHOIO MPUOopa.
2. N3mepeHune pacCTOAHUN.
3. H3amepenune oO0bEéMa )KUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TE.
5. M3mepenue Ttemmeparypsl IMPU HOMOIIM XKHUJIKOCTHOTO TEPMOMETpaA U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne yactull BemiecTBa. CBSI3b CKOPOCTH JABMXKEHHSI YacTHI[ C
TeMmriepatypoil. bpoyHoBckoe nBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaIIMYeCKUX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILIECTB B Pa3HBIX
arperaTHbBIX COCTOSIHHMSIX M MIX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysun.
3. HabGmomenue  siBmeHud,  OOBSCHSIONMIMXCS ~ TMPUTSHKEHUEM  WJIH
OTTAJIKUBAHUEM YaCTHIL] BELIECTBA.

Jlabopamopnsie padomul u onvimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAHUEM

dotorpaduii).
2. OnpIThI O HAOIIOEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSL.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3auMoaencTBHe Tell KAk NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[TnotHOCTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHUILIE
o0BEMa BelecTBa.
Cuna Kak XxapakTepHCTHKa B3auMoJehcTBUs Ted. Cuila ynpyroctd M 3aKOH
['yka. MI3mMepenne cuiibl ¢ MOMOILIBI AUHAMOMETpA. SIBICHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HallpaBJEHHBIX MO OJHOM mpsMmoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUECKOTro JIBHXKEHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaGmionenue siBneHUs HHEPIUH.
4. HabmroneHue u3MeHeHus: CKOPOCTH MPHU B3aUMOACHCTBUHU TEIL.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHOM MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABMKEHHUS (IIApUKA B XKUJKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeAHEN CKOPOCTH CKOJbXKEHHUS Opycka WM IapuKa o
HAKJIOHHOMW IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb pacCTsDKEHUA (AeopMaliiu)
NPY>KUHBI OT MIPUII0KEHHOMN CUJIBI.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEM.

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



JaBnenue. CriocoObl yMEHBINIEHUS U YBETUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS ra3a OT o0BbEMma, TemmepaTypsl. llepemaua naBneHus
TBEPABIMU TEJAMU, KUIAKOCTSIMU MU Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJEHUS >KUJIKOCTH OT TIyOMHBIL. ['mapocraTnyeckuid
napajaokc. Coobuiaroniuecs: cocysl. ['uapaBnnyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
BO3aymHOW o6osouku 3emuu. OnwiTr Toppuuermnu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U3MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBre KUIKOCTU M ra3a Ha MOTPYyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHhI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrst aTMOC(PEPHOTO ABICHUS.

3aBUCHUMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€Ja U TIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJ: IUIABAHHWE WIIM IMOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHUS MJIOTHOCTEN TEJa U AKUJKOCTH.

Jlabopamopnsie padomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOTPyKEHHOM B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOIIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnpITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKUBAIOIICH CHIIBI,
JCHCTBYIOIIE Ha TEJIO0 B JKHUAKOCTH, OT O00BbEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeoMerpa UWIM KOHCTPYMPOBAHHUE JIOOKH U
OIIpENIETIEHUE €€ IPY30II0ABEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBumio

paBHOBecusi pblyara. [lpumeHeHue mpaBuiia paBHOBECHUsS pbluara K OJIOKY.
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«3onoroe mnpaBuwio» MexaHukd. KIIJ[ npocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHre OJHOTO BH/IA MEXAHUYECKOW DHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpuMepsl MpOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Ompenenenue pabOThl CUIIbI TPEHHUS NMPU PABHOMEPHOM JBUKEHUU Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUU PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUU.

8 KIIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJI0KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrannmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJIEKYJIIPHO--KHHETUYECKON TEOPUHU.
CmaurBaHuE U KaOWJUISIPHBIE sABJIEHUS. TenaoBoe paclinpeHue U CokaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUYKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH HHEPTUU:
Temionepeaaya u COBEpILICHUE padoTHI. Buapr TeIUIoNepeaauu:
TETIONPOBOJAHOCTb, KOHBEKIIMS, U3TYUYCHHE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTL BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemIOBOro Oamadca. IlmaBieHuwe w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. YnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOro
JTaBJICHUS.

BnaxuocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TeraoBbix aBurarenei KIIJ[ TemmoBoro asuraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKECHHUS.
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10.
11.
12.
13.

Hab6mronenue nuddysun.

HaGmonenue siBjeHuii cMauylBaHUs U KaWUTSIPHBIX SBICHUI.
Habmronenune TenioBoro pacimpeHus Tel.

W3meHeHue paBieHUs Ta3a MpU M3MEHEHHHM O00bEMa U HArpeBaHUM WU
OXJIaXKICHUH.

[TpaBuna n3aMepeHus: TeMIIepaTyphl.

Bune! Teruionepenauu.

OxJtakieHue Ipu COBEPIICHUU paOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMHU CUJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
Habmonenue xumneHus.

Habmronenne noctostHCTBa TeMITEpaTyphbl IpH MIABJICHUH.
Mopenu TerioBBIX ABUTATEIICH.

Jlabopamopnsie padomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIMJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH W
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUs BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3AyXa OT €ro
00bEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIePATYPhI.

HaOmronenne wW3MeHEHHsT BHYTPEHHEH OSHEprud Tejna B pe3ysbTaTe
TEeIJIonepeay U padOThl BHEITHUX CHUJI.

HccnenoBanre sBICHHS TEIUIOOOMEHAa TMPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEILHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

Pasznen 7. diaekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsoKeHHbIX Teld. 3akoH KyioHa (3aBUCUMOCTb CWIJIBI  B3aMMOJAEWUCTBUSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]y TEIaMH).

Onexrtpuyeckoe none. Hanpspk€HHOCTH anexTpuyeckoro mons. ITpunoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUMN 3apsil.
Crpoenne aroma. IIpOoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXPAHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS DJIEKTPUYECKOTO TOKA.
HcTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DINEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HAIpPSKEHUE.
ConpoTuBiieHHE NPOBOJHMKA. YEIBbHOE CONMPOTUBJIEHUE BeHlecTBA. 3akoH Oma
a1 ydactka uenu. llocnenmoBarenbHoe UM mapauieNbHOE — COEOUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOro ToKa. 3akoH Jlxoyns—Jlenna.
DNeKTpUYEeCKre 1eTH U MOTPeOUTeNn deKTpruuecKoi suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnuTHOoe nosnie. MarauTHoe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOT'O MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. Vcronb30BaHME 3JEKTPOJBUTATENIE B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Oneitel @apajnes. SABieHne 3MeKTpoOMarHuTHON nHaAyKuuu. [IpaBuno Jlenna.
DnexTporeHeparop. CriocoObl  MONy4eHHUS] ~ DICKTPUUECKOH  DHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3a1us Tell.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aMMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO 1 JEHUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUUECKAS] HHAYKIHS.
3aKOH COXPAaHEHUS IIEKTPUUECKUX 3aPsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
WM cTOUYHMKHN TOCTOSIHHOTO TOKA.
JIecTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psa.
. 3MepeHne cuitbl TOKa aMIIepMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COIpOTUBIICHUHN.
. B3anmoeiicTBre MOCTOSSHHBIX MarHUTOB.
. MonenupoBaHyue HEBO3MOKHOCTH Pa3IeJICHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. JJIeKTPOMArHurT.

JleiicTBrE MarHUTHOIO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTpOABUTATENb IOCTOSIHHOIO TOKA.

HccnenoBanue sSBIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

OneiTel @apases.

3aBUCHUMOCTh HANpPABJIEHUS HWHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMH TEA WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanuve AEUCTBUSL DJIEKTPUUYECKOTO TMOJS Ha MPOBOJAHHUKU U
JARJTIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOH TIENMH TOCTOSTHHOTO TOKA.
N3mepeHune u peryJupoBaHUe CUJIbI TOKA.

N3mepenue u peryianpoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 PEe3UcTop, OT
COINPOTHUBJIEHUS PE3UCTOPA U HAMPSIHKEHUSI HA PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
COMNPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMEPEYHOrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU  TOCIEI0BATEIILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i CWIbl TOKa MpPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOp.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ HarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3yuyeHne MarHUTHOTO TMOJs MOCTOSIHHBIX MAarHUTOB TMpU  HUX
00bEIMHEHNH U PA3CICHHH.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JE€MOHCTPUPYIOIIHME 3aBHCUMOCTb CHJIBI  B3aUMOJECHCTBHUS
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JISL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHuE U N3y4eHHE pabOThI AIEKTPOIBUTATES.

20. M3mepenne KIIJl 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEl 1O MCCIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJICIOBAHUE W3MEHECHMI 3HA4YCHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanndeckoe aBwkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHrne. HepaBHoMepHoe npsMonuHelHoe aBuwxkeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTB T€Jla TP HEPABHOMEPHOM JIBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mNpsMOJIMHEHHOEe JABMKeHHe. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe aBmkeHHe 1Mo OKpyxHocTu. Ileprog m wacrota obpaiieHus.
JIunenHas u yriioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0oH HptoTroHa. Bropoi#t 3akon HeroTtoHa. Tpetuid 3akon HeroToHa.
[TpuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHHs: CHla TPEHUS CKOJIBKEHUs, CHJIa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlwxkenue ruta"Her Bokpyr ComnHpa. llepBas kocMmuueckass CKOPOCTb.
HesecoMoCTh 1 ieperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MOMeHT cuiibl. LleHTp TsixecTu.

Nmnynbe tena. IsmMeHenne uMmiynbca. IMmysabc cuiibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTUBHOE JBUKEHUE.

Mexanuueckass pabora M MOIIHOCTh. Pabora cui TsSKeCTH, YHpPYroCTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus ckatou npyxunel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHMHM. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUU.

Jlemoncmpayuu.

1. HaGmroneHne MexaHMYECKOTro JABM)KEHHUS Tella OTHOCUTENBHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHME TyTe W TPACKTOPUH [BH)KEHHS OJHOTO M TOTO K€ Tela
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue 1BUKEHUs Tella 0 OKPYKHOCTH.

Habmronenne MmexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHKEHUU
OTHOCUTENLHO KaOMHEeTa (PU3HKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U ACUCTBYIOIIEW HAa HEro
CHJIBL.

Habmronenne paBeHcTBa CUJI IPU B3aWMOICUCTBUHU TEJL.

M3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TEJ.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON YHEPTHH ITPU CBOOOTHOM IaICHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU JBUKEHUU Teja MO JEHCTBUEM
HPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPUKA WITU TEIICKKH.

Omnpenenenre cpeaHE CKOPOCTH CKOJIBKEHUS OpyCcKa WIIM JIBHDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIKEHUU 0€3 Ha4aIbHOU CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne koddduIreHTa TPEHNUS CKOJIBXKEHUS.

Omnpenenenue KECTKOCTU TPYKUHBI.

Omnpenenenue pabOThI CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU3OHTATEHOM MOBEPXHOCTH.



10. Onpenenenne pabOThl CHIBI YOPYTOCTH TpU MOABEME Tpy3a C
UCIOJIb30BaHMUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEPHOJ,
4acToTa, aMIUINTYJa. MaTeMaTudeCKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJIeOATETHHOM BUKEHUH.

3aryxaomue — kosebanus.  BbiHykaeHHble — konebaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbL. (CBOMCTBa MexaHUM4ecKux BOJH. [IpomoneHele n
IIONIEpEYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHdpa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koneOaHWN TEN MOJ IEHCTBUEM CHIIBI TSHKECTH U CHJIBI
YIOPYTOCTH.

Ha6monenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKI€HHBIX KOJIE0aHUI U pe30HaHCA.
PacripocTpanenne npoJoabHbIX U MONEPEYHBIX BOJH (Ha MOJETH).
Habmroenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o Uk w N

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onvimel.
1. OmpezgeneHre 4YacTOTbl M MEpUOAa KOJEOAHMM MaTeMaTH4ecKoro
MasTHHUKA.
2. OmpenesneHue 4aCTOThI U IEpUOa KOJeOaHUN MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH Teproia KoueOaHUil MOABEIIEHHOTO K HUTH
rpy3a OT JIJIUHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOA KOIeOaHUN NPy KUHHOTO MasSTHUKA
OT Macchl rpysa.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmNbIThI, JAEMOHCTPUPYIOIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
NPY>KUHHOTO MasATHUKA OT MACChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
Pa3nen 10. DiekTpoOMarHuTHOE MOJI€ U JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJjie.  DJIEKTpOMarHuTHbie  BoOJHBL.  CBoiicTBa
AIIEKTPOMArHuTHbIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosnb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.



OnexTpomarHuTHas npupoja cera. CKopocTh cBeTa. BONHOBBIE CBOWCTBA
CBETA.

Hemoncmpauyuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimul.

1. W3yuenue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3znen 11. CBeToBbI€e ABJIE€HHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmonuHenHoe
pactipoctpanenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHUs1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lICMmonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B 1nmH3e. Onrtuueckas cucrema (oroamnmapara,
MHKpPOCKONIAa M Tejeckona. [7a3 kak onTtuyeckas cHUcTeMa. bBIM30pyKOCTh U
JaJTbHO30PKOCTb.

Paznoxenune Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. /ncniepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon nyuyel B coOuparole JInH3e.

XoJ JIyder B paCCEeUBAIOIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIUH3.

[Tpunuun aeiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mogzens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUU CBETa Pa3HBIX I[BETOB.

W P N DU A WD E

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrja OTpPa)KE€HUs CBETOBOrO Jiydya OT yrjia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jyya OT yria
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. llonmydenue n3o0pa>keHUM C MOMOIIBIO COOMPAIOILIEH JTUH3BI.

5. Ompenenenne (POKyCHOTO PacCTOSIHUSL U ONTUYECKOW CHIIBI COOMparoIen
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbITHl O BOCHPUSATHIO IIBETA MPEAMETOB MPH UX HAONIIOJACHHH 4Yepes
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBbIe siBJIeHHS.

OneiTel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue u norioueHre ceera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U ramma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hyknonnas wMogpens aromHoro sapa. HMszoronmsl. PaauoaxtrBHBIE
npespaienus. [lepuon nmomypacnana aTOMHBIX A1€Ep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO M MacCOBOIO YHCEIL
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHsS pPaaMOAKTUBHBIX H3JIYYEHHW Ha HKUBbIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CHekTpbl U3IYyYEHHS U TOTIIOIICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BomOpOJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CITOMIHBIX U IMHENYAThIX CIIEKTPOB U3ITYyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. H3mepenue paanoakTuBHOTO (OHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001IAONTNIT MOTYTb TPEIHA3HAYEH AJISl CUCTEMAaTH3aI|H
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWsI M OMbITa  JAESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3HMKH, a TAaKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 1O (u3nuke s OoO0ydJarommxcs,
BBIOpABIIMX ATOT Y4EOHBII MpEaMET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECHeunBaeTCsl JOCTHKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAYYHAsi TPAaMOTHOCTH: OCBOCHHE HAy4HBIX METOAOB HCCIIEIOBAHUSA



SIBJICHUN TPUPOJBI W TEXHUKH, OBJIAJICHNE YMCHHSIMHU OOBSICHATH (pu3nyeckue
SBJIICHUS, TIPUMEHSS TIOJIYYCHHBIC 3HAHWS, pEIIaTh 3aJadd, B TOM YHUCIIEC
KAUYE€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAHHOTO pasjiefia peaju3yeTcs
32 CY€T TOro, 4YTO OOYyYaIONIMECs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX UM
peaiaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHWUW pacrmo3HaBaTh M HAYYHO OOBSICHSTH
bu3nyecKkue BICHUS B OKPY>KaIOIIEH MPUPO/Ie U TTOBCEAHEBHOM JKU3HMU;

UCII0JIb30BaTh HAYYHbIE METOJIbl HCCIIEOBAaHUS (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl IPOBEPKU FUIOTE3 U MOJyUYEeHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEe BAKHBIX JOCTHIKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, TPAKTHUECKOTO HCIO0JIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEAMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbprare uzyueHus Gu3MKUM Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuatonierocs OyayT cpopMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpuOTHYECKOro BOCIIMTAHUS:

— IPOSBJIICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(du3nuecKoil HayKu;

— [IEHHOCTHOE OTHOLICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIE€HHU OOUIECTBEHHO 3HAUMMBbIX
U OITUYECKHX MpoOJeM, CBS3aHHBIX C MPAKTUYECKUM [PUMEHEHHEM
JTOCTUKEHUM (PU3UKH;

— OCO3HAaHUE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMIIOB B JAESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAuecTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HAaHUE IIEHHOCTH (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHWH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJIbTYDBI,

— pa3BUTHE HAy4HOH II0003HATENHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS MU  3MOLMOHAJBLHOIO
0J1aronoJryyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI 0O€30MacHOr0 MOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUUYECKUM U TEIJIOBBIM OOOPYIOBAHHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HAaBBIKA peQIIEKCHH, MPU3HAHUE CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

— AKTHBHOE Yy4YacTHE€ B PEHICHUM MNPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHMW3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOM HAIpPaBJICHHOCTH, TPEOYIOMMX B TOM 4HCIE U (U3HUECKHX
3HAHUM;

e — MHTEpEC K MIPAKTUUECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTAlUs Ha NpPUMEHEHHE (PU3MUYECKUX 3HAHMHM JJI1 peuleHMs 3a1ad B
o0JacTh OKpY’Kalolled Cpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILEN CPEIbI;

e — OCO3HaHHME TI00aTbHOTO XapaKTepa SKOJOTHMYECKHX MpoOJieM M MyTel ux
peleHns;

e 8) amanTanum K M3MEHAIOIMMCH YCJOBMAM COUMAJTLHON U NPUPOIHOH
cpeabl:

e — TMOTPEeOHOCTP BO B3aWMOJACWCTBUM IPH BBINOJIHEHUU HCCIEIOBAaHUN H
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e — TIIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 IPAKTHYECKYIO
NEATEIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Kciie GOpMYJINPOBATh
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTh
buzukwy;

e — TIUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHHWU HOBBIX (UINYECKUX
3HaHUM;

e — CTpEMJICHHE aHAJU3UPOBATH U BBISBIISITh B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBUM C YYETOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCTIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOEHUS TporpamMmbl MO (pU3MKE HA YPOBHE OCHOBHOTO
ob1iero oopa3zoBaHusi y oOy4yaromierocs: 0yayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEILHBIC YHUBEPCATIbHBIC yUEeOHBIC TCHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUA,  PETYJIATUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:



BBISIBJSITh M XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKH OOBEKTOB
(ssBNIEHUI );

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

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALIUXCA K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (U3NYECKUX
SIBJICHUI U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIIONb30BAHUEM JEAYKTHUBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBS3SIX
(u3nYECKUX BEINYMH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCO0 peleHus: yueOHOW (PU3NYecKoit
3a7aun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIEHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ yUETOM CAMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBbIe HccieaoBaTe/ILCKHE 1eCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIEN0BATENbCKIII MHCTPYMEHT O3HAHMS,
IPOBOAUTH IO CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOKHBIN
¢u3nyecKuil 3KCHEPUMEHT, HEOOJbIIOE UCCIENOBaHHE (HU3UUECKOTO
SIBIICHUS;

OIICHWBATh Ha TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImio,
MOJyYEHHYIO B XO/I€ MCCIIEIOBAHUS MM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3ybTaTam
IPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh MPEION0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ nundopmanmeii:

NPUMEHSTh Pa3IMYHbIE METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOUCKE U
orbope MH(OPMAIUK WM JAHHBIX C YYETOM MPEAJIOKCHHON Y4eOHOM
bu3ndecKoit 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUIOB U ()OPM IIPEICTABICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAIBbHYIO (OpPMYy  TpPEACTABICHHUS
UHpOpPMAIIMM ¥ WUIIOCTPUPOBATh pelIacMble 3aJa4dl  HECJIOKHBIMU
CXEeMaMH, AuarpaMMaMH, HHOU TpadUKON U X KOMOWHAIIHSIMH.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe 1elCTBHUA:

B X0Ji¢ OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB Jad0opaTOPHBIX
padoT U MPOEKTOB 3a/aBaTh BOMPOCHI IO CYIICCTBY 00CYKIaeMO TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC HA PEIICHHE 3aJauyd U IO KaHHe
0J1aroxeaTeaIbHOCTH OOIICHUS,



COMOCTABJATh CBOU CYXKIEHHUS C CYXACHUSIMH JPYTUX YYaCTHUKOB
Juanora, oOHapyXHBaTh Pa3IU4YME U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABISATh PE3YIbTAaThl BBIIOIHEHHOIO (PU3NYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH
WHAMBUAYAIbHONH pabOThl MpU PEIICHUH KOHKPETHOM (U3NYECKOM
poOJIeMBbI;

IPUHUMATD LIEJIM COBMECTHOW NIE€ATEIbHOCTH, OPraHU30BbIBATH JIE€WCTBUSA
no €€ JMOCTHKEHUIO: paclpefessiTb poiH, OOCYKJIaThb MpPOLECCHl HU
pe3yabTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIpAaBICHUIO M KOOPJIMHUPYS CBOM JEHCTBUS C APYTUMH
YJIeHaMU KOMaH/1bl;

OILICHMBATh KAa4eCTBO CBOETrO BKJa/Ja B OOIIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiiCTBUSA

Camoopranusanus:

BBISIBIIATH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYAIMsX, TPEOYIOLIMX
IS peuieHns GU3NYeCKUX 3HAHMIA;

OpUEHTHPOBATHCS B  PA3JIMYHBIX TMOAXOAAaX TMPUHATUS  PEUICHUM
(MHOUBUYyaJIbHOE, MPUHSATHE PEIICHUS B TPyMINe, NPUHATHE PEIICHUN
TPYIIION);

CaMOCTOSTENILHO COCTABJISATH AITOPUTM pelieHus Gu3ndecKon 3a1aun Win
IUTaHa HUCCIIEJOBAHUA C YYETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeiaraeMble BApUAHThI PEIICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTEIJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATH TPUYUHBI  JOCTIDKEHUS  (HEIOCTIIKEHHUS) pe3yJIbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHUCIIE B XOJ BBIOJIHEHUS
(u3MYECKOr0 HUCCIEJOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBHIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CHopa WIN JUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY IPYIroro;



pHU3HaBaTh CBOE MPABO Ha OLIMOKY MPHU pelieHnd PU3NUEeCKUX 3a/1a4 WIn
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 KJacce peAMETHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUTUXCSl YMEHUIN:

UCIIOJB30BaTh  TMOHATHUS:  (U3KUYECKHME M  XUMHYECKHE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBI)KEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUsS, PaBHOJCUCTBYOIIAS
ChIIa, nedopmarus (ympyras, MJIacTUYeCcKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznuyath sBiaeHUs (AudQy3us, TEIIOBOE IBIKCHHE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBWI)KCHHE, HEPABHOMEPHOE  JBWKECHUE, HHEPIHA,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCHIO
BpallleHUsI, Tepeaaya JAaBi€HUs TBEPABIMH TeNaMH, XKUIKOCTIMU U
razamm, arMocepHOe [aBlICHWE, IUIaBaHWE TeJ, MPEeBpaIIeHUs
MEXaHUYECKON SHEPruu) MO ONMHMCAHUI0 UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIOIINX JJAHHOE (PU3NUECKOE SIBJICHHE;
pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYXKaloIeM MHpEe, B TOM 4YHCIe (u3ndeckue SBICHUS B TPHUPOJE:
NpUMEPBI IBUKEHUS C PA3IMUYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
MpUPOAE, NCUCTBUE CUJIbI TPEHUS B MPUPOJEC U TEXHUKE, BIUSIHUE
aTMOC(EpHOIo JaBJEHUS Ha XKHUBOW OpraHW3M, IJIaBaHUE PbIO, pblYaru B
TeJIe YeJOBeKa, MPU 3TOM MEPEBOANUTH MPAKTUUYECKYIO 33/1auy B y4eOHYIO,
BEIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PM3UUECKUX SBICHHM;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKHUE SBIICHUS, UCIIOIB3YS
dbu3nyeckre BEJIMYMUHBI (Macca, 0O0BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEJIHSSI CKOPOCTh, CHJIa YNIPYTOCTH, CUJIA TSKECTH, BEC
Tena, CWJla TpEHWs, JAaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAOIIAs] CHJIa, MEXaHWYECKass paboTa, MOIIHOCTh, TUICYO CHUIHI,
MOMEHT CHJbI, KO3 UIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TOTEHIMalbHas SHEPrus), MPU OMUCAHUU IPABHIIHHO
TpakToBaTh  (U3UYECKHM  CMBICI  HUCIOJIB3YEeMbBIX  BEJIUYUH, HX
0003HaUCHUS W EAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMH BEIMYNHAMH,
CTPOUTH TPaPUKKU U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUYECKUE SBICHUS U IMPOLECCHI,
UCIIOJIB3Ys MpaBUIIa CJIOKEHUS CUII (BAOJIb OJHOW IpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbiuara (0110ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPruM, NpPU HTOM [JaBaThb CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (pU3MUECKHE SBJICHHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallull NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICCTBEHHBIE CBA3HM, CTPOUTHh OOBSICHEHHE U3 1-2
JOTMYECKHX ILAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SABJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3anadyd B 1—2 JEHCTBUA, MCHOJB3YsS 3aKOHBI U
(GopMyibl, CBs3bIBAKOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIIOBHS 331a4 3aIIUCBIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYNBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE Ui PEIICHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTD
MOJy4Y€HHOU (PU3NUECKON BEJIMYMHBI,

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IpU HNOMOUIH
(u3UYECKUX METOOB, B OIMCAaHUM MCCIIE0BAaHUS BBIIEIATh IPOBEPSIEMOE
OpEeANnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJyYEHHBI pe3ylbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI 110 €T0 PE3YyJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
duznyeckux CBOMCTB Te: (opMyIupoBaThH IPOBEpsEMbIE
IPENOJIOKEHUs, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYy10BaHMUS,
3aIlKChIBaTh XOJ1 OMbITa U (POPMYIUPOBATH BHIBOJIBL;

BBIIOJIHATh MPsAMBIE H3MEPEHMUS PACCTOSHUS, BPEMEHM, MacChl Tela,
0o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJIOIOBBIX H
upoBbIX MPUOOPOB, 3aMUCHIBaTH IOKa3aHHUS MPUOOPOB C y4ETOM
3aJJaHHOW aOCOIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBONUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DU3HUECKON BEJTMYUHBI OT
JIPYrofl C HCIOJBb30BAHMEM MPSMBIX HM3MEPEHHUH (3aBUCUMOCTH IIyTH
PAaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHU JBHXKCHHUS Teja, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIbI TPEHUSA OT IUIOIIA COPUKOCHOBEHUS TEN, CHIIbI
YIOPYroCTH OT YAJMHEHUS NPYKUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BEMaA
NOTPYKEHHON 4acTH TeJIa ¥ OT IJIOTHOCTU XKUAKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTHU TeJa, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM
IUTAaBaHMSI TEJl, YCIOBHMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUM Y4eOHOTO HCCIIEJOBaHMs, COOMpATh YCTAHOBKY U
BBITMIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHOM 3aBUCHUMOCTH (DU3MUECKUX BEJIUYUH B BUJC
NpPEUIOKEHHBIX TaOMuI] U TpaduKOB, JENaTh BBIBOJABI 10 pe3yJbTaTaMm
UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBbIE HU3MEpeHHs (PU3NUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTU W TBEPIOTO Tena, CUja TPEHHUS CKOJBXKECHHUS,
JaBJIEHUE  BO3JyXa, BBITAIKMBAIOIIAS  CHJIA, JIEHCTBYIOLIas  Ha
HOTPYKEHHOE B JKHUIKOCTb TeNO, KOA(PQHUIMEHT MOJEe3HOro MeHCTBUA
IOPOCTBIX MEXaHU3MOB), CIHEeAysl TMPEAJOKEHHON MHCTPYKIUH: MpU
BBIMIOJTHEHUH HW3MEPEHUl COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJIMUMHBI,

co0uI01aTh MpaBUIIa TEXHUKK 0€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOINAIOIIUEcs COCyAbl, OapoMeTp,
phIYar, NOJBMKHBIA U HETIOJABUKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKkTepu30BaTh NPUHIUMBI JEHCTBUS HM3Y4YEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha UX ONUCaHui (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, MOPITHEBOW HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOICTBax (PM3MYECKUX SIBICHUN M HEOOXOOUMble (U3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpHUMEpHl  (HAXOAUTh  UHPOpPMAIMIO O  MpUMeEpax)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHUNA B TMOBCETHEBHOM
KU3HU 1)1 oOecrieyeHus: 0€30MacCHOCTH MPH OO0paIleHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOIIeH cpeie;

OCYIIECTBIISAITh OTOOp HMCTOYHHMKOB wuH(opmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS
3HaHUW M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJEIATH
UHpOpMaLINIO, KOTOpasi SBJSIETCS MPOTHBOPEUMBOM WM MOXKET OBITH
HEIO0CTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJHEHUN YUY€OHBIX 3alaHUi HAYYHO--TIONMYJISPHYIO
JauTepaTypy  (PU3MUYECKOro COAEpXkKaHHs, CIPaBOYHbIE MaTepHAbI,
pecypcbl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHusl HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MHCbMEHHBIE U YCTHbIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACpPKAHUS, B TOM



qyclie MyOJUYHO JelaTh KPAaTKUe COOOIEHHs O pe3yibTaTax MPOCKTOB
WK Y4eOHBIX HCCIEJAOBaHUN, MPH H3TOM TPaMOTHO HCIIOJIb30BATh
U3YYCHHBbI TOHATUHHBIN anmapaT Kypca (U3HMKH, COIPOBOXAAThH
BBICTYIICHUE IIPE3CHTALUECH;

IPU BBIIOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAHUI paclpenesiaTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C TMOCTaBJICHHBIMHU 3a/Jayami,
CIEAUTh 34 BBIIOJHEHUEM IUIAHA JCUCTBHMM, aJEKBAaTHO OLICHWBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTb  TIpPYyNINbl,  BBICTPAaWBAThH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHCHHUE OKPYKAIOIIMX.

K koHIy 00yueHus B 8 kJacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

UCIOJIb30BaTh TOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKUE U
amop(Hble Tela, HACBIIEHHBIH W HEHACHIIICHHBI Map, BIIAXXHOCTb
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUTaTeb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsij, FNEKTPUUECKOE T0JIe, MPOBOIHUKU
U TURJICKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUN TOK, MArHUTHOE TOJIE;
pasnuyath SIBICHUA (TEIJIOBOE pACIIMPEHUE U C)KaTHe, Tellonepesaya,
TEIUIOBOE PaBHOBECHE, CMAuMBAHUE, KAWIISPHBIE SIBICHUS, UCIIAPEHUE,
KOHJICHCAllMsA, IJIaBJICHHUE, KpUCTaiM3auus (OTBEpIEBaHUE), KUIICHUE,
TeruIonepesaya (TEerIONpOBOJHOCTb, KOHBEKLUS, U3ITy4YEHHE),
AJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBUE MArHUTOB, JCHCTBHE
MarHUTHOTO T0JISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMATHUTHASI MHAYKIIMS)
0 OMNUCAaHUI0 UX XapaKTEPHbIX CBOMCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTb NPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY)KaloIlleM MHpE, B TOM YHCIE€ (PUINYECKUE SIBICHUS B IPUPOAE:
MOBEPXHOCTHOE HATSXKEHHWE U KalWUIApHbIE SBJIEHUS B TPHUPOJE,
KpUCTAJUIBl B Tpupone, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHESl, CHETa, JIEKTPHUUECKHE
ABJIEHUSI B aTMoc(epe, 3JIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiM, Apeld MOoJIIOCOB, polb MAarHUTHOIO MOJS s JKU3HM Ha
3emiie, MOJIIPHOE CHUSIHHE, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3374y B
yueOHYI0, BBLICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUYECKUX
SIBJICHUU

ONMCHIBATh U3yUEHHBIE CBOMCTBA TENl U (PU3NUYECKUE SIBJICHMS, UCIIONIb3YS
(u3nyeckue BEIMUYMHBI (TEMIEpAaTypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO
TEIUIOTHI, yJedbHas TEIJIOEMKOCTh BELIECTBa, YJAENbHAs TEIUIOTa



IUTaBIICHUS, yJelbHas TEIJoTa MapooOpa3oBaHUs, yHeJdbHas TEIIoTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MalIuHbl, OTHOCUTEJIbHAS BJIAXXHOCTb BO31yXa, AJIEKTPUYECKUHU 3aps,
CHJIa TOKa, DJIEKTPUYECKOE HAIpPSKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yIEIbHOE  CONpPOTHMBIIEHHWE  BewlecTBa, paboTta M MOIIHOCTb
IIEKTPUYECKOr0  TOKAa), MpPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3nYECKUl CMBICI HCIOJIb3YEMbIX BEIUYHMH, 00O3HAYEHUS U €IUHUIIBI
(¢u3nyecKuX BEIMYUH, HAXOAUTh (HOPMYIbI, CBSA3BIBAIOLIME JaHHYIO
(u3NYECKyI0 BEIMYMHY C JpPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE MOJIOXKEHHUS MOJIEKYJSIPHO--KHHETUYECKOH TEOPUHU
CTPOEHMS BEIIECTBA, MPUHLMUII CYNEpPIO3ULUHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaja, 3akoH Oma i yyacTKa LN, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUsI DSHEPruM, IpUd 3TOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTeMaTHYEeCKOe
BBIPAKEHHE;

OOBACHATh (PU3MYECKUE IPOLECChl W CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil PaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BhISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 TOTUYECKUX
IIaroB C OMOpod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacu€THble 3alaud B 2—3 JEHCTBUS, MCHOJb3ys 3aKOHbI U
(GopMyiibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIIOBHSI 3a/ladyd 3alUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JJIs peleHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXOoquMble Al €€ pelleHHs, NPOBOAMTH pPacuéTbl M CpPaBHUBATH
NOJIyYEHHOE 3HaU€HUE (PU3NYECKON BETMUYNHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOXKHO PEUIUTh MPU TOMOIIH
($u3MYECKUX METO/OB, MCIOJb3Yysl OMUCAHHE HCCIENIOBAaHUS, BbBIIACIATDH
IPOBEPSAEMOE NPEANOJIOKEHNE, OLIEHUBATh MPABWIBHOCTH MOpPsIKa
IIPOBEJICHUS MCCIIEI0BaHNUs, 1€J1aTh BbIBObL;

OPOBOAUTH OMNBITHI MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
du3znyecKuX CBOWCTB TN (KaMWJUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro o0béma, TemMrepaTypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS U
HarpeBaHusi IpU M3IY4YEHHH OT I[BETa M3JIydarolle (IOTJIOLIAoLIeil)
IOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJBI OT TEMIIEPATypbl KUJIKOCTH U
wiomanau €€ IOBEpXHOCTH, DJEKTpHU3alMUs Tel U B3aUMOJEHCTBHE
IIEKTPUYECKUX  3aps/ioB, B3aUMOJEHWCTBUE TOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allisi MAarHUTHBIX TOJE€H TOCTOSIHHBIX MAarHUTOB, JEWUCTBUS
MAarHUTHOI'O TOJISI HAa MNPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBA 3JIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMyIUpOBATH
poBepsieMble MPENOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs1, OMKUCHIBATH XO/1 ONBITa U (POPMYIUPOBATH BHIBOIbI;
BBITIOJHATh  MOpPsIMbIE  WM3MEPEHUS  TEMIIepaTypbl,  OTHOCUTEJIbHOMU
BJI&XHOCTH BO3/yXa, CHJIBI TOKA, HAIPSIKEHUS C UCIOJIb30BaHUEM
aHaAJIOrOBBIX NPUOOPOB U JATYMKOB (DU3UUYECKUX BEIMYMUH, CPaBHUBATDH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKOM BETUUYHUHBI OT
OpPYro C  UCIOJIb30BAHUEM MPSMBIX HU3MEpPEHUN  (3aBUCUMOCTh
COIPOTUBJIEHUS NPOBOJHHUKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOTO
CEUYEHUS U YAEIbHOTO CONPOTUBIICHHS BEIIECTBA MPOBOIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpPsKEHUS Ha IPOBOJHUKE,
UCCIICOBAHUE IIOCIEAOBATEIBHOIO M  MAapAJLIEIBHOIO  COEAUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEIOBAaHHE, COOMPATh YCTAHOBKY U
BBHITIOJIHATh M3MEPEHUsI, CIEAys NPEIIOKCHHOMY IUIaHy, (DUKCHpOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl M TrpaduKOB,
JI€JIaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIC HW3MEPECHHs] (PU3NUECKUX BEIWYUH (yIeiabHAs
TEIUIOEMKOCTh  BEIIECTBa, COMPOTUBICHUE NPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaATh
DKCHEPUMEHTAIIbHYI0 YCTAHOBKY, CIEAys MPEMJIOKEHHON MHCTPYKLUHH, U
BBIYUCJIISITh 3HAYEHUE BEJINYNHBIL;

coOroAaTh MpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1a00paTOPHBIM
obopynoBaHUEM;

XapaKTepU30BaTh NPHUHIMUIBI  JEHCTBUA HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX oOnucaHus (B TOM YHUCIE:
CHUCTeMa OTOIUICHHS JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIEpMETD,
BOJIBTMETP, CUETUHUK DJICKTPUUYECKOW HHEPTUM, 3IEKTPOOCBETUTEIIbHbBIC
pUOOPHI, HATPEBATEIIBHBIC IEKTPONPUOOPHI (MPUMEPHI), ITCKTPUICCKUE
PEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOWCTBAaX (PU3MUECKUX SIBICHUM U HEOOXOIUMBbIE
¢duznyecKkue 3aKOHOMEPHOCTH;

pacIio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIIbHBIC
npuboOpel MO CXEeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUIPOMETP, JIBUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKUX



Henei ¢ mociaea0BaTeIbHbIM U MapaljIeIbHBIM COSTUHEHUEM 3JIEMEHTOB,
pasznuuasi ycIoBHbIE 0003HAUEHUS FIIEMEHTOB 3JIEKTPHUUECKHX IIeTIeH;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPaX)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHWW B IOBCEIHEBHOU
JKU3HU Il oOecreueHusi 6€30IacHOCTU MPpU OOpallieHuyd ¢ IpudopaMu H
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEH cpee;

OCYIIECTBIISATh TOWCK HWHPOpMAuu  (U3HUYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE WMEIOIIMXCS 3HAHUW HW TYTEM CpaBHEHUSA
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIICISATh  WMH(MOPMAIMIO, KOTOpas
ABIIAETCS IPOTUBOPEUUBON I MOXKET OBITh HEAOCTOBEPHOI;
UCIIOJIb30BAaTh MPH BHITIOJHEHUN YUY€OHBIX 3a/laHUi HAYYHO--TIONMYJISPHYIO
auTepatypy  (QHU3MYECKOro - coAepaHWs, CIPaBOYHBIE MaTepHAIIbI,
pecypcel cetu MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3iaBaTh COOCTBEHHBIE NMUCHbMEHHBIE M KpaTKHUE YCTHBIE COOOIIEHUS,
0000mIasi wH(pOpPMAIMIO W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
CONlEp)KaHUs, B TOM YHCIE MYyOJWYHO TIPEIACTABISATh PE3yIbTaThI
NIPOEKTHON WJIM HCCIEeNOBATENBCKON JESITEIbHOCTH, P 3TOM T'PAaMOTHO
UCIIONIb30BAaTh HW3YYEHHBIM TOHATUWHBIA ammapar Kypca (U3HKH,
COTIPOBOXAATh BBHICTYIIJICHHE MPE3ECHTAIUEH;

IPU BBITIOJIHEHUN YYEOHBIX TPOEKTOB U HCCICNOBAHUN (PU3NICCKUX
IPOIIECCOB pacTpeeNaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBIMIOJTHCHUEM IUIaHA JCHCTBUHA U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIIBI, BHICTPANBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(QIUKTHI.

K xoHIy 00yueHus B 9 kJacce rnpeMeTHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

WCIIONB30BaTh IOHSATHSA: CUCTEMa OTCYE€Ta, MATEpHAIbHAsA TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBUKEHHS, Ae(opmarius
(ympyrasi, mjacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSKECTH, aO0COIIOTHO TBEPIOE TEIO,
HEHTP TSKECTH TBEPAOTO Tesla, PABHOBECHE, MEXaHUYECKUE KOJICOaHUS U
BOJIHBI, 3BYK, HMH(pPa3ByK M yIbTPa3ByK, 3JIEKTPOMArHWTHBIC BOJIHBI,
HIKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAAJIbHO30PKOCTD,
CIEKTPbI UCIYCKaHUsI U MOTJOLIEHus, anbda-, 0eTa- 1 raMMa-u3IydeHus,
W30TOIIbI, IIEPHAsl SHEPTETUKA,



paznuyaTh SBJICHHS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BIDKEHUE, CBOOOIHOE
najicHUuE TEJ, PABHOMEPHOE JBIKCHHE 10 OKPY)KHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE IBW)XKCHHE, KOoJeOaTeapbHOe NBIDKEHHE (3aTyxXalollue |
BBIHYX/ICHHBIE KOJIOaHMsI), PE30HAHC, BOJHOBOE IBHKCHHE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHMHOE PAaCIpPOCTPAHEHUE, OTPAKECHHE W MPEIOMIICHUE
CBETAa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOr0 CBETa B
CHEKTp U CJOXXEHHE CHEKTPAJIbHBIX IIBETOB, JHUCIEPCHUS CBETA,
€CTECTBCHHAsl PaJIMOAKTUBHOCTh, BOZHUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3ITy4YeHUS) TI0 ONTMCAHHIO MX XapaKTePHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIONTUX JTaHHOE (PU3HYECKOE SIBIICHHE;

pacmo3HaBaTh MPOSBICHHE W3YYEHHBIX (U3MUECKUX SBICHUNW B
OKpy)XaromeM Mupe (B TOM 4YHucie (U3MUECKHUe SIBICHHUS B MPHUPOJE:
NIPUIUBBI U OTIUBHI, BIKEHUE TuTaHeT COTHEYHON CUCTEMBI, PEAKTHBHOE
JBIDKEHUWE JKUBBIX OPTraHW3MOB, BOCTIPUSTHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3X0, IIBeTa T,
OTNITHUYECKUE SBJICHUS B MPHUPOJE, OMOIOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPapUOIETOBOTO M PEHTITCHOBCKOTO M3JIY4YCHHH, €CTECTBEHHBIH
paMOaKTUBHBIN (OH, KOCMHUYECKHE Iy4d, PaJUOaKTHBHOE H3IydYCHHE
IPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUH Ha
OpraHu3M YEJOBEKa), MPU STOM IEPEBOJUTH MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUU

OTHCHIBATh U3yUYEHHBIC CBOMCTBA TNl U (U3MUYECKUE SBJICHHS, UCIIOIb3YS
dbu3ndeckue BENMWYUHBI (CpPEemHSsI U MTHOBEHHAs CKOPOCTh Teia MpHU
HEPABHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEPEeMENICHHe, MyTh, YTrIOBas
CKOPOCThb, CHJIa TPEHHS, CUJa YIPYTOCTH, CHJIA TSKECTH, YCKOPCHHE
CBOOOMHOTO TMAJeHUsS, BEC TeJa, HWMITYJIbC TeJa, WMITYJIbC CHIIBI,
MexaHu4eckass paboTa W MOIIHOCTh, MOTCHIMAIBbHAS DSHEPTHs Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHITMATBHAS DHEPTUS CXKATOU
NPYXKWHBI, KHHETHYECKash SHEPrus, IOJIHAs MEXaHWYeCKas DSHEprus,
NIEPUOJ U YacTOTa KojeOaHWH, YIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, IMOKa3aTelb MPEJIOMIICHUS CPEbl), TIPU OMUCAHUH
MPaBUJILHO TPAKTOBATh (M3UYECKUN CMBICT WCIOJIb3YEMbIX BEIIUYHH,
0003HaUCHUS W EAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBANOINNE TAaHHYIO (U3MYECKYIO BETUYHMHY C IPYTHMH BEIMYHWHAMM,
CTPOUTH TPaPUKH N3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;
XapaKTepu30BaTh CBOMCTBa Tes, (PU3WYECKUE SBICHUS W MPOIIECCHI,
UCIIOJIB3YsI 3aKOH COXPAHEHUs JHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,



NPUHIUI CYNEPHO3WIMKA CHJI, TNPHHIUI OTHOCUTENbHOCTH [ anmes,
3akOHbl HBIOTOHA, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKCHUS U
IPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsAA0BOIO U MAaCCOBOTO YHUCEI
IpHU SACPHBIX PEAKIHSIX, MPU ITOM JaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA W 3aIllMChIBATh €r0 MaTEMaTHIECKOE BBIPAXKECHHCE,

OOBSCHATH (DPM3MYECKHE IMPOIECCHl M CBOMCTBA TN, B TOM YHCIE H B
KOHTEKCTE CUTYallHii MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BHISBISTH
NPUYUHHO--CJICICTBEHHBIC  CBSI3M, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTHYECKHX IIaroB ¢ OMOpPOW Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUYCCKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiatb pacy€THble 3amadd  (OmMparoluecs Ha cucteMy u3 23
YPaBHEHMIA), HCIIONIB3YsI 3aKOHBI M (DOPMYIIBI, CBS3BIBAIONINE (DU3NICCKHE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPATH
3aKOHBI ¥ (POPMYIIBI, HEOOXOAUMBIE IJIsl PEIICHHUs, IIPOBOAUTE PACYETHI U
OLICHUBATh PEATMCTHYHOCTh TIOJYYCHHOTO 3HAYeHHS (DU3HUYECKOU
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEIIUTh TPU OMOIIH
(GU3MYECKUX METO/OB, HCIIOJIB3Yysl OMUCAHHWE HCCIICIOBAHUS, BBIICIATH
IPOBEPSEMOE  TIPEAINOJIOKEHUE, OIEHUBATh TPABWIBHOCTD IOPSIKA
NPOBEICHUSI  KCCIENOBaHMS, JeNaTh BBIBOJBI, HWHTEPIPETHPOBATH
PE3yNbTaThl HAOIOICHUHN U OTBITOB;

NPOBOAUTH OMBITHl 1O HAOMIOACHWIO (PU3UYECKUX SBICHUNA WA
¢u3nYECKUX CBOWCTB Ten (M3y4eHHE BTOPOro 3akoHa HproTOHA, 3akoHa
COXpaHEHHsI SHEPIHH, 3aBUCHUMOCThH IEpHOAa KOJeOaHWid NpPYKUHHOTO
MasiTHHKa OT MAacChl TPy3a M KECTKOCTH MPYKUHBI M HE3aBUCHMOCTH OT
aAMIUTATYIbI MaJIBIX KOJICOaHWH, MPSMOIMHEHHOE paclIpOCTPAHEHHUE CBETA,
pasnoKeHue Oeoro cBera B CIIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
MJIOCKOM 3€pKajie U CBOMCTB HM300pakKeHHUsl TpeaMera B coOuparomieit
JHWH3e, HAOIIOJCHUE CIUIONIHBIX W JIMHEHYATBIX CIIEKTPOB H3ITyUSHHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTAaHOBKY U3 HM30BITOUHOro Habopa
o0Opy/lOBaHUs, OINUCHIBATH XOJ ONbITAa H  €ro  pPe3yibTaThl,
(dbopMyIMpOBaTh BHIBOJIBI;

IPOBOJUTH NP HEOOXOAMMOCTH CEPHUIO MPSIMBIX H3MEPEHHH, ONpeaersis
CpenHee 3Ha4YeHHE U3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpEHUs
(M3MEpUTENBHOTO TTPUOOpPA);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
WCTIOJIb30BAHUEM TPSIMBIX HM3MEPEHHH (3aBUCUMOCTH IyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM JBIKEHHUU 0€3 HayalbHOW CKOPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTU4YeCKOTr0 MasiTHUKAa OT AJUHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MpejoMJIeHHs] OT yria
najieHus1): IUIAHUPOBATh MCCIEIOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTHU
bu3NYecKuX BETWYMH B BUJIEC TaONHIl U TpaduKOB, NEJIaTh BBIBOIBI IO
pe3yabpTaTaM HCCIEA0BaHNUS;

IPOBOJUTH KOCBEHHbIE H3MEPEHUS (U3MUYECKUX BEIUYMUH (CpEeaHss
CKOPOCTb M YCKOpPEHHE Tejla TpU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHMsS, MEXaHHueckas paboTa M MOIIHOCTb, 4acTOTa H
nepuoa KojeOaHWH MaTeMaTUYecKoro W TMPYKMHHOTO MAasiTHUKOB,
onTHYecKass cuja coOuparoumedl JHMH3bl, pPagUOAKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHUs, COOMPATh SKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HaYCHHE BEJIMYUHBI U aHAJIM3UPOBATH MOJTYUYEHHBIE PE3yNbTaThl C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJr01aTh NMpaBuUiia TEXHUKHU 0€30MAaCHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM;

pa3nuyuaTh OCHOBHBIE TIPU3HAKK M3YYEHHBIX (QPU3UYECKUX MOJIEIeH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJeNb aToma, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh NPUHIMUIBI  JEHCTBUA HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX ONucaHusd (B TOM YHUCIE:
COUJIOMETp, NaTYMKH TMOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa,
9XOJIOT, OYKH, TMepuckomn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), HCHOJb3Yysd 3HAHUS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxomumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMaTHYHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMUECKUX MPOILECCOB
IpU pEIIEHUH Y4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHYECKHUE CXEMBI st
MIOCTPOCHUS N300paXKEHMH B IIIOCKOM 3€pKajie U COOMpAIOIIEH TNH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  MHGOpPMALMIO O  MPUMEPaX)
MPaKTUYECKOTO MCMOJIb30BAHMS (DU3MYECKUX 3HAHUM B TOBCEIHEBHOU
KU3HU Il oOecrieueHusi 6€30IacHOCTU MPpU OOpallieHuud ¢ IpudopaMu U
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHHS 3J0pOBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;



OCYIIECTBISATh TOUCK wHPOpMAMU  (U3UIECKOTO COACPKAaHUS B
HuTepHeTe, caMoCTOSATENHHO (POPMYIHUPYST TTOUCKOBBIM 3aIIPOC, HAXOIUTh
yTH ONPEACIICHUs TOCTOBEPHOCTU MOTYYECHHOW MH(POPMAIIMA Ha OCHOBE
UMEIONINXCS 3HAHUN U IOTIOJTHUTEIIbHBIX UCTOYHUKOB;

UCTIOJIb30BAaTh MPH BBITIOJHEHUHN YUYEOHBIX 3a/IaHUN HAYIHO--TIOMYJISIPHYIO
JUTEPATYPy (PUBMUECKOTO COJIEpkKaHUS, CIPABOYHBIC MaTEepUaIbI,
pecypchl cetn MHaTepHET, BliageTh NpuéMaMyu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHPOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBIE MUCHMEHHBIC W YCTHBIE COOOINEHHWS HAa OCHOBE
UHPOpPMAIIMKU W3 HECKOJbKUX HWCTOYHUKOB (DH3UUECKOTO COACpkKaHWUS,
MyOJUYHO TPENICTABIISATh PE3YIbTaThl MPOSKTHON HIIM MCCIICOBATEIHCKOM
NEATeTLHOCTH, TPU OTOM TPAMOTHO  HCIOJB30BAaTh  HM3yYCHHBIN
NOHSATUWHBIN ammapar Hu3y4aemMoro pasaena (U3MKH U COMPOBOXIAThH
BBICTYIUICHHE TpE3eHTAIlMel ¢ y4€ToM O0cCOoOEHHOCTEeH ayauTOpHUu
CBEpPCTHUKOB.
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