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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (u3uke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJOXXEHUM M TpeOOBaHWUU K pe3ylibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC O0Q, a Takxke ¢ yu€tom deaepanbHON padoueii mporpaMMbl BOCIIUTaAHUS U
Konuenuuu npenonaBanust yuedHoro npeamera «duzukay.

Copepxkanue mnporpaMmbl 1o (u3MKe HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHOHAYYHOU TPAaMOTHOCTH OOYYaIOIIUXCS W OPraHMU3alMI0 HM3y4YCHHS
¢u3nKn Ha NEATEIHHOCTHOM OCHOBEe. B mporpamMme mo (u3MKe yYUTBHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanuzanuu TtpedoBanniit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJabTaTaM O00yUEHHUs, a TAKKe
MEXXIIPEJMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHus.

[Iporpamma no usuke ycTaHaBIMBAaET paclpeeneHue yueOHOro maTepuana
1o rojgaM obyueHus (1o Kiaccam), MpeajiaraeT IPUMEPHYIO MOCIIEI0BATEIbHOCTD
U3Y4YEHHS] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOrO COJIEpKAHUSA U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € 1LEIbI0 OKa3aHUS METOIUYECKOU
MOMOIIIM YYUTENIO B CO3/IaHUU pabouelt mporpamMmbl 0 y4eOHOMY HPEIMETY.

®du3rka SBIAETCS CUCTEMOOOPA3YIONUM ISl €CTECTBEHHOHAYYHBIX YICOHBIX
PEeIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OUoIorueid, acTpoHoMueH U puznueckoit reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHHY MHpA, MPEAOCTaBIICT Haubojee SICHbIE
o0Opa3upl MPUMEHEHUsI HAYYHOr0 METO/a MO3HAHUs, TO €CTh CIOCc00a MOJyYEHHS
JIOCTOBEPHBIX 3HAHUH O MUpE.

Onna W3 TNIaBHBIX 3a/lady (PU3MYECKOro OOpa3oBaHUSI B CTPYKType OOIIEro
00pa3oBaHMsI COCTOMT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOM TPAMOTHOCTH M
UHTEpECca K HayKe y 00ydarouuxcsl.

N3yyenne @usukun Ha 0a30BOM ypOBHE MpPEAINOJAraeT OBJIaJCHUE
CHEAYIOIMIMMU KOMIIETEHTHOCTSIMH, XapaKTepU3YIOUIMMHU €CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

e HAY4YHO OOBSICHATH SBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPHPETHUPOBATH  JIAHHBIE WU  HUCIOJb30BaTh  HAy4dHbIC
JTIOKa3aTEeNbCTBA JJIS MOTYYEHHS BEIBOOB.

[enu wusyueHuss (Pu3NKK HAa YpPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUS
onpeznenensl B Konmenmuu mnpenonaBaHusi ydeOHoro npenmera «duszuka» B
oOpa3oBaTelbHBIX oOpraHuzamusx Poccuiickoit ®Denepaiuu, peamu3yOMUX
OCHOBHBIE  0011€00pa3oBaTeNbHbIE MPOTPaMMbl, YTBEPXKAEHHOH pelICHUEM



Komnnerun Munucrtepctsa npocsetnienus Poccuiickoit deaepanuu (MpoToKoa oT 3
nexadps 2019 r. Ne [1K4BH).
eaun nzyyenus GU3NKU:

NpHOOpETeHHEe HHTEepeca M CTPEeMJICHHS OOyJaloNUMXCS K HAydYHOMY
U3YYCHHIO MPUPOABI, PAa3BUTHE HUX HMHTEUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE IPEACTABICHHA O HAYYHOM METOJI€ IO3HAHUA U (OpMUPOBaHHUE
UCCIICIOBATEIBCKOTO OTHOMICHUS K OKPYKAFOIIUM SBJICHUSM;
(dbopMUpOBaHHE HAYIHOTO MUPOBO33PEHHUS KaK pe3yJIbTaTa H3ydeHHsI OCHOB
CTPOCHUS MaTepPUHU M (PyHIAMEHTAJIBHBIX 3aKOHOB (DU3UKU;
dbopMuUpOBaHUE TPEIACTABICHUNA O POJU (U3UKH IS Pa3BUTHS JPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOT Ui,

pa3BUTHE  MPEACTaBICHHH O  BO3MOXKHBIX  cdepax  Oymyrien
1po()eCCHOHATIBHOM IEATEIBHOCTH, CBA3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JaJbHEUTIIeMy O0yUEHHUIO B TOM HaIPaBJICHUH.

JlocTrkeHue 3TUX Uenedl mporpamMmbl Mo ()U3UMKE HAa YPOBHE OCHOBHOTO
o01iero oopazoBaHusl 00E€CIIEUNBAETCS PEILICHUEM CIIEAYIOIINX 3244

npuoOpeTeHre 3HAaHUM O JIUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX WU KBAHTOBBIX
SBJICHUSAX;

NpUOOpETeHHE YMEHUN ONMUCHIBATH U OOBSACHATH (PU3UUECKUE SIBJICHUS C
MCIIOJIb30BAaHUEM NIOJTYYECHHBIX 3HAHU;

OCBOCHHE METOJIOB pEIIECHUA NPOCTEUIIMX pPacu€THBIX 3aJad C
UCIIOJIb30BaHUEM buznyecKux MoJieNeH, TBOPUYECKHUX "
MPaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOII0AaTh MPUPOHBIC SIBICHUS U BHITIOIHATH OMBITHI,
nabopaTopHble  pabOTBl M 3KCHEPHUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHpOpMaIel (PU3NUECKOro COACpKaHUS,
BKJItOYasi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKHU, aHATIU3 U
KPUTHUYECKOE OLICHUBaHUE UH(POPMALIHH;

3HAKOMCTBO €O c(hepamu npodeccHoHaTbHON NesATeNbHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJOTUSIMHU, OCHOBaHHBIMU Ha
JOCTHKEHUAX (PU3UUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETrO

oOpazoBanus oTBoauTcs 238 4acoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
KkJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 daca B Helemro).

[Ipennaraemsiii B mporpamMmMe mo ¢U3HKE MepeyeHb JTadopaTOPHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, YUUTEIb JIeTaeT BEIOOP MPOBEICHHSI



7a00paTOpPHBIX PabOT M OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
0o0y4JarommMxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeiaraéMbIX B pamMKax
OCHOBHOT'0 TOCYZapCTBEHHOTO 2K3aMeHa 1Mo (U3HKE.



COILEPKAHUE OBYYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAIOIIEro Mupa.

O®usuka — Hayka o Inpupone. fBneHus npuponbl. PUNYECKUE SBICHUA:
MEXaHNYECKHUE, TEIUIOBBIE, DJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Owusznueckue BenuuuHbl. W3mepenue ¢usndeckux BenudyuH. Dusmueckue
npuOopsl. [Torpemnocts n3mepennit. MexayHapoaHas cucTemMa eIMHUII.

Kak ¢u3zuka u [pyrue €cTeCTBEHHblE HayKd H3Y4alOT MPUPOLY.
EcTecTBeHHOHayuyHBI METOJ] MO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOI'O
BONPOCA, BBIIBIJKEHHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBICHEHHE
HabogaeMoro apienus. Onucanue GU3NUEeCKUX SBJICHUN C MTOMOILIBIO MOJIEEH.

Jemoncmpayuu.

1. MexaHu4deckue, TEIUIOBBIE, DJIEKTPUYECKHE, MArHUTHbBIC, CBETOBbIC

SIBJICHUSL.
2. ®usnueckue MpuOOPHl U MPOLEAypa NPIMbIX U3MEPEHUN aHAJTIOrOBBIM U
U(GPOBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimel.
1. OmpeneneHue UEHBI I€JIEHUS IIKaJIbl U3MEPUTEIBLHOTO IpUOOpa.
2. M3MepeHue pacCTOSHUMN.
3. M3mepenune o6bEéMa )KUIKOCTH U TBEPAOIO TeNaA.
4. OmnpeneneHue pa3sMepoB MAIbIX TEJ.
5. W3mepenue temieparypsl NpH NOMOIIHM >KUAKOCTHOTO TEPMOMETpA H
JaTYUKA TEMIEPATYypPHI.

6. IIpoBenenue wmccienoBaHus IO MPOBEPKE TMIIOTE3bI: JAJIBHOCTH IOJETA
IIapuKa, MyIEHHOTO TOPU30HTAJIBHO, TeM OOJbIlle, YeM OOJbIlle BhICOTA
IyCKa.

Paspneu 2. IlepBoHayanbHbIe CBEACHUS O CTPOCHUHU BelleCTBA.

Crpoenue BemiecTBa: aroMbl W MOJEKYJIbl, HX pa3Mepbl. OnbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxeHnne yactul BemectBa. CBfA3b CKOPOCTH JBWKEHHS YacCTHUI[ C
Temnepatypoil. bpoyHoBckoe nBmxkenue, Auddysus. BzaumoneilictBue yvacTui
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUS BEILIECTBA: CTPOCHME Ia30B, KUIKOCTEW M TBEPIBIX
(KpUCTAJUTMYECKUX) Tel. B3aumMocBsi3b MeXay CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHelX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM CTpoeHHeM. Oco0eHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.

1. HaOmroneHne OpOyHOBCKOTO IBUKEHHUSL.



2. HaGmonenue nuddysun.
3. HaOmionenue  siBneHud,  OOBSACHAIOIIMXCA  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnsie padbomost u onvimet.

1. OneHka JuUaMeTpa aroMa METOAOM psioB  (C  UCIOJIb30BAHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOAEHUIO TEIVIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUSI CUJI MOJIEKYJISIPHOT'O MPUTSIKEHUSL.
Paznea 3. /IBuskenue u B3aumMoaeicTBUE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KECHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPAaBHOMEPHOM JBMKEHHH. Pacuér mytu u
BPEMEHHU JIBUOKCHUSL.
SABneHne mHepuuu. 3aKOH WMHepUMH. B3anmoneicTBHE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
0o0bEMa BelecTBa.
Cwiia kak xapakTepucTuka B3aumozeicTBus Tei. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mepeHue cuibl ¢ OMOMIBIO AUHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TskecTH. Crjia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnioxxenue
CWJI, HAPABJIEHHBIX 110 OJHOM NpsiMoM. PaBHomelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOIbKEHHS U TPEHHUE NOKOs. TpeHue B MPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. HaOnrogeHne MexaHUYECKOro ABUKEHUS Tella.
2. N3mepeHune cKkOpOCTH MPAMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBjeHUst MHEPIIMHU.
4. HaGmroneHue n3MeHEHUsI CKOPOCTHU MPHU B3aMMOJICHCTBUH TEIl.
5. CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TET.
6. Cno)keHue Cuil, HalpaBJIEHHBIX 10 OAHON IPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpeneneHne CKOPOCTU PABHOMEPHOrO JABUKEHUS (IIApUKA B KUIAKOCTH,
MOJIEJIA JIEKTPUUECKOTO aBTOMOOUIIA U TaK Jajiee).

2. Ompezenenue CpelHEed CKOPOCTH CKOJNBXKEHHsI Opycka WM IIapuKa o
HaKJIOHHOM IJTIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnbITHI, JAEMOHCTPUPYIOLIKUE 3aBUCUMOCTh pacTsDKeHHs (Iedopmanun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

Paszneun 4. JlaBjieHne TBEPABIX TeJl, dKMIKOCTEH U ra3oB.



JlaBnenue. CriocoObl YMEHBIIIEHUS U YBEIWYEHUS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS ra3za OT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMH W razamu. 3akoH llackans. [lHeBmatuueckue
MalllMHbl. 3aBUCUMOCTh JaBJEHUS >KUJIKOCTH OT TiayOuWHbL. ['mapocTraTudeckuit
napasiokc. Coodiaromuecs cocynbl. ['napaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymIHON 000mouku 3emiu. OmnbiT Toppuuennu. U3mepenne aTtmochepHOro
JaBJieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JaBJIEHUSI OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )XUAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeNO. BrITankuaromas
(apxumenoa) cuna. 3akoH Apxumena. [lnaBanue Ten. BoznyxomiaBanue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs )KUJIKOCTBIO M Ta30M.

Coobmiaromuecs: COCyabl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH Tela
Y TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

8. YCJOBHE IUIaBaHUA TEJ: IUIaBAaHUE WIIN MTOTPYKEHUE TEI B 3aBUCUMOCTH OT

AN T o
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COOTHOIIEHHUSI TNIOTHOCTEN TeJa U AKUJKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOH B
KUJKOCTh YaCTH TEJA.

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
NOTrPY>KEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHUBAIOILIECH CHUIIbI, AEMCTBYIOIIEH Ha TEJIO
B JKUJKOCTH, OT Macchl Teja.

4. OmnbIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJKUBAIOIIEH  CHIIBI,
JENCTBYIONIEH Ha TEJNO B )KUJIKOCTH, OT 00bEMA MOrPyKEHHOM B )KUJIKOCTh
YacTH Teja U OT INIOTHOCTU KUIKOCTH.

5. KoHcTpynpoBaHue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKU H
ONPEIEIIEHUE €€ IPYy30MO0AbEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTh. JDHeEpPrusi.

MexaHnuueckas pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHas TUIOCKOCTh. [IpaBuio

paBHOBecus pbryara. [I[pumeHeHme npaBuia paBHOBECHS phiuara K 0J10Ky. «30710TO€



npaBuiio» mexanuku. KITJI mpocteix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckasds dSHepruss. KuHermyeckas ¢ NOTCHLMAIbHAS JHEPIUS.
[IpeBpaiienre 0THOrO BHJIa MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsbl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue pabOThl CUIIBI TPEHUSI TIPU PABHOMEPHOM JIBHXKCHUH TeJa 1Mo

TOPU3OHTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs] MEXAHUYECKOW SHEPIUH.

8 KUIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE€ TIONOXEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITEI, MOATBEPKIAKOLINE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHOKMHETUYECKOU TEOPUH.

Monenu TBEPIOro, >KHIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmmueckue u amopdusie tena. OObSICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJOXKECHUNM MOJIEKYIAPHO-KUHETUUYECKOU TEOPUHU.
CmaunBaHM€e U KalWUISIPHBIE SIBJICHUS. TemIoBOe paclIMpEHUE U CKATHE.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JIBHXKEHUS
yactull. Buytpennsisi sHeprusi. CnocoObl U3MEHEHHUS BHYTPEHHEH HHEPIUM:
TerIonepeaaya u coBepiieHune padbotsl. Bujsl Terionepenayun: TEMIOMPOBOIHOCTb,
KOHBEKIIHUs, U3JIyYEHHUE.

KonnuecTtBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHUE TemuioBoro Oananca. [lnaBienue u
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenuwe. Kunenuwe. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYpPhl KHUIEHUS OT aTMOC(HEpPHOro
JaBJICHUS.

BnaxnocTs BO3myXxa.

DHeprus TOIJIMBA. Y IeJIbHAs TEII0Ta CTOPaHUSL.

[Tpunmuner pabotel TemnoBbix napurareneit KIIJ[ temmoBoro nBuraresns.
TeroBble IBUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUS U IPEBPAILCHUS YSHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauuu.

1. HaGmroneHne OpOyHOBCKOTO JIBHIKEHHS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenne ssBieHnii cMauMBaHUsl M KaMWIISPHBIX SIBJICHUH.
Habmronenne TermioBoro pacmmpeHus Tel.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
Habmonenne kuneHus.

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI IO OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WU caxapa.
OnpIThl MO HAOJIOACHUIO TEIIOBOI'O PACHIMPEHUS Ta30B, KHIAKOCTEH U
TBEPABIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OaJIOHE ITTPUIIA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTH JIaBJIEHUA BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

IIpoBepka runoTe3sbl TMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHhI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruu Tella B pe3ysibTaTe
TerIonepeaay U padboThl BHEITHUX CHJI.

UccnenoBanne sBiIEHUA TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOAHON M
ropsiuey BOJBI.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOIO  BOJIOW  MpH
TEIJI000MEHE C HArPEThIM METAUTUYCCKUM HIHJIUH]IPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

Ornpenenenue yaenbHOM TEMUIOTHI MJIABJICHHUS JIbJA.

Pa3znen 7. JinekTpuyeckne 1 MATHUTHBIE SIBJICHMS.

OnekTtpu3auust Ten. J[Ba poaa 3IeKTpUUYecKuX 3apsaoB. B3anmmoneuncrtsue
3apsokeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTH  CHIJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TET OT BEJTUYUHBI 3apSAJI0B U PACCTOSTHUASI MEXKIY TEIAMH).

Onektpuueckoe mnoje. Hanpsok€HHOCTH aiekTpuueckoro mnois. [IpuHuun
CYNEPHO3ULIUU IEKTPUUECKUX TT0JIeH (Ha Ka4eCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHMKM U JOUARJEKTPUKU. 3aKOH  COXpPAHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuia  Toka.  DJIEKTPUYECKOE  HaIpsHKEHUE.
ComnpoTuBneHne NPOBOJHUKA. Y IEIBHOE CONPOTHBIEHUE BellecTBa. 3akoH Oma
JU1s ydacTka uend. [locnenoBaTenbHo€E U apauieIbHOE COEAMHEHNE IPOBOIHUKOB.

PaGora u MOMmMHOCTH dJIEKTpUYECKOTO0 TOKa. 3akoH Jlxoyns—JleHa.
DNeKTpUIEeCcKre IeNu U MOTPEOUTETN dIEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUThl. B3anMoelicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nojie. MarautHoe mnosie 3eMJIM M €ro 3HauyeHWe i KM3HU Ha 3eme. OmnbIT
Opcrena. MarautHoe moJie 3JIeKTpudYeckoro Toka. [IpuMenenne 3J1eKTpoMariuToB
B TEXHUKE. J[€MICTBUE MAarHUTHOT O MOJIA Ha TPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSIHHOTO ~ TOKa. VICnosib30BaHWE dSJEKTPOJABHUrarelied B  TEXHHYECKHX
YCTPOMCTBAaX U Ha TPAHCIIOPTE.

OmneiTel @apanesd. SABnenne snekrpomarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CrniocoOb1 MOJTYYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAHIIMK Ha BO30OHOBISIEMbIX HCTOUHHUKAX SHEPTHUH.

Hemoncmpayuu.

DJIeKTpHU3aLHus TEN.
JIBa pojia 3JIEKTPUUYECKUX 3aps 0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEMCTBUE JIEKTPOCKOMIA.
DIIEKTpOCTaTUYECKAs UHAYKIUSI.
3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPsJIOB.
[IpoBOAHUKY U AUDIIEKTPUKH.
MopenrpoBaHue CUIOBBIX JTUHUM SJIEKTPUUECKOTO MOJS.
HcTounnky mOCTOSHHOTO TOKA.
JIefCcTBUSA DIEKTPUIECKOTO TOKA.
. DNEKTPUYECKUI TOK B JKUJIKOCTH.
. 'a30BbIN pa3zps.
. I3mepenune cuiibl TOKa aMIePMETPOM.
. I3mepenune 3JIeKTpUYECKOro HApsHKEHUST BOJIbTMETPOM.
. Peocrar u mara3zuH conpoTUBIICHUIA.
. BzaumogencTBre NOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJOCOB MarHuTa.
. MonennpoBaHW€ MarHUTHBIX MOJIE MOCTOSTHHBIX MATHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmnbIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMAarHur.

JlelicTBME€ MarHUTHOIO T10JI HA MPOBOJHHUK C TOKOM.

DIIEKTPOABUIATENb MTOCTOSHHOTO TOKA.

HccnenoBaHue sIBICHUS 3JIEKTPOMArHUTHON MHYKIUU.

Onbitel apapes.

3aBUCUMOCTh HAIlpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCIOBUM €ro
BO3HHUKHOBEHHS.

DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie padbomosl u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel MO HAOJIONEHUIO DJJIEKTPU3AIMU  Tel HHAYKIMEH W 1pu
CONPUKOCHOBEHHH.

UccnenoBanue AeMCTBUS SJIEKTPUUYECKOTO TMOJSI HA TPOBOJHUKU U
JTUDJIEKTPUKH.

Coopka 1 nmpoBepka padOThI AIEKTPUIECKOM IEMH MOCTOSHHOTO TOKA.
N3Mepenue u peryiupoBaHie CUIbI TOKA.

N3mepenune u peryinnpoBaHnue HAMPsHKEHUS.

UccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4YE€pPE3 PE3UCTOpP, OT
CONPOTUBJICHUSI PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUYECKOTO
COMPOTHUBJICHUSI TPOBOAHMKA OT €ro JUIMHBI, IUIOMIAJM MONEPEYHOro
CEUYEeHHUs U MaTepuana.

[IpoBepka mnpaBwiia CIOXKEHUS HANPSHKEHUM MpU  MOCJIEN0BATEIIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJiss CWIbl TOKa MPU MapaUIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUISCKOTO TOKA, UAYIIIETO Yepe3 PEe3UCTOP.
OnpeneneHrue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMONW Ha
pe3ucTope.

UccnenoBanrie 3aBUCMMOCTH CWJIbI TOKA, UAYIIETO Yepe3 JaMIIOYKY, OT
HaIIPSKEHUSI Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHuTHOTO B3aUMOJIEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yuenrie MarHuTHOTO MOJISI HOCTOSTHHBIX MarHUTOB MPU UX 00bETUHEHUN
U pa3JIeJICHUN.

UccnenoBanue nedcTBUs 3IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTYIIK{ C TOKOM M MarHUTA OT CHJIbI TOKA U HAIPABIIEHUS TOKA B KaTYIIIKE.
N3yueHue neMcTBUS MArHUTHOTO TIOJISI HA TIPOBOJIHUK C TOKOM.



19. KoHCcTpyHpoBaHue u u3ydeHue padoThl AJIEKTPOABUTATENS.
20. 3mepenue KII/] anekTpoiBUraTeIbHOM yCTaHOBKHU.
21. OnBITBl TIO HUCCIEHOBAHUIO SIBICHUS JJIEKTPOMArHUTHOM WHAYKIWU:
VCCIICIOBAHNE W3MEHEHWW 3HAYEHHS W HANpPABJICHHUS HHAYKIIMOHHOIO
TOKaA.
9 KIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

Mexanuyeckoe JBWXKEeHHE. MarepuanbHas Touka. CucremMa oTcuéra.
OTHOCHUTENIBHOCTh MEXaHMYECKOr0 JBHKEHUS. PaBHOMEpHOE NpPSIMOJUMHENHHOE
nBxeHne. HepaBHOMEpHOE mpsiMoMHENHOE NBHKEeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKCHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMonuHelHOe JBmwkKeHne. CBOOOIHOE
nagenne. OneITe! [ amnies.

PaBHOMepHOE ABMkKEHUE MO OKpY>KHOCTH. Ilepuon u dactora oOpamieHus.
JIuneliHas U yrioBasi CKOpocTU. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

Ilepsbii 3ak0H HproToHa. Bropoii 3akoH Herotona. Tpernit 3akon HeroTona.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHusi: cuiia TPEHUS CKOJIbXEHUSI, ChJla
TPEHHUS TTOKOsI, APYTUE€ BUIbI TPEHUS.

Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
najgeHus. Jpuwxenue mnaner Bokpyr ConHma. IlepBas xkocMudeckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTtepuanbHON TOUKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOrO TENa ¢ 3aKPEIUIEHHON OChIO BpauieHus. MoMeHT cuibl. L{eHTp TshkecTn.

Nmnynec Tena. M3menenne mMnyinbca. Mnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEaKTUBHOE IBUKEHUE.

Mexannyeckass paboTa W MOIIHOCTb. PaboTa CMJI TSDKECTH, YNPYTOCTH,
TpeHus. CBsA3b 3HEpruu U paboThl. [loTeHManbHas 3Heprus Tena, NOAHATOro Hajl
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETMYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUMU.

Hemoncmpauuu.

1. HalnroneHne MexaHWYeCKOro ABMIKEHUS Tela OTHOCUTEIBbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHHME MyTe€l W TPACKTOPHUI JBWKEHUS OJHOTO U TOrO K€ Teja
OTHOCHUTEINIBHO Pa3HbIX TEJl OTCYETA.
N3mepenune ckopoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKECHHUSL.
4. HccnepoBaHne NpU3HAKOB PABHOYCKOPEHHOI'O JBUKEHUS.
Habntonenue nBm>xeHus Tena o OKPYKHOCTH.



8.
9.

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

Habmronenne MmexaHndeckux siBJICHUN, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO
KaOuHeTa HU3UKH.

3aBUCHMOCTh YCKOPEHMS Tela OT MAacChl Tena W JEUCTBYIOIIEW HAa HETO
CHJIBL.

HaGmtonenue paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TEll.

N3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[Tepenaua uMmynbca npu B3aMMOAEHCTBUN TEIL.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEI.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHHe UMITYJIhCa TP a0COFOTHO YIPYTOM B3aUMOJCHCTBUU.
Habmronenne peakTHBHOTO ABUYKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUU IPU CBOOOTHOM MaJICHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPHU JBHKEHUU TeNa MOJ IeHCTBUEM
PY>KUHBL.

Jlabopamopnsie padbomost u onvimel.

1.

10.

11.

KoncTtpynpoBanue TpakTa Mg pa3roHa W JajJbHEWIIEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA UITU TEIEHKKH.

Onpenenenue cpeaHedl CKOPOCTH CKOJIBKEHHUS OpycKa WM JIBUKECHUS
[IapHKa [0 HAKJIOHHOU IJTIOCKOCTH.

OrmnpeneneHue yCKOpEHHsl Teja IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH MYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HayaIbHON CKOPOCTH.

[IpoBepka ruIoOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCA Kak psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEXKYTKU BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHHS OT CHUIIbI
HOPMAaJIbHOTO JaBJICHHUS.

Onpenencane kodphUIEeHTa TPESHUSA CKOJIBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBMXKEHHUH TeJa MO
TOPU3OHTAIIBHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpPHU  TOABEME Tpy3a C
UCIIO0JIb30BAaHUEM HETIOJBHKHOT'O U TIOJIBUAKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS YIHEPTHM.

Pa3zaen 9. Mexann4yeckue KoJe0aHUSA W BOJIHBI.



KonebarensHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: TTepro,
4acToTa, aMIUIUTyAa. MaremMaTu4ecKkuil U NpyKUHHbIA MasATHUKU. [IpeBpamienue
SHEPTUU TIPU KOJIEOATEIHHOM JIBH>KECHUU.

3aryxatonme — kosneOaHud.  BoiHyxkneHHole — KoieOaHus. — Pe3oHaHc.
Mexanuueckue BoJiHBL. (CBoiCTBa MeXaHMYeCKUMX BOJH. [IpomonbHble H
IIOIIEpEYHbIE BOJIHBL. JlMMHAa BONMHBI M CKOPOCTh €€ pacHpOCTPAHEHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TEIIE, CEUCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOoHA. OTpaxenue 3Byka. MHpa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kose0aHUM Tel IIOA JNEUCTBUEM CWIBI TSHKECTH U CUJIBI
YIPYTOCTH.

HabGntonenue kosnebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaGntonenue BRIHY ) AE€HHBIX KOJI€OaHMI U pe30HAHCA.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie padbomosl u onvimot.

1. OmpeneneHre YacTOThl W Tepuojia KojieOaHMM MaTeMaTH4eCKOTO
MasITHUKA.

2. Ompezenenue 4acTOThl U IEpUOa KoieOaHUl MPY>KUHHOTO MasSTHHUKA.
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3. HccnenoBanue 3aBUCHUMOCTH TIEpHO/a KOJIEOAHUN MOIBEIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH TIEpHoO/Ia KojieOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH TepHO/Ia KOoieOaHWil rpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh IepuoAa  KosieOaHuid
NPYKUHHOTO MAasATHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
Pa3znesn 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJIe.  JJEKTpOMarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHuTHoIX BOiH. lllkana »naekTpoMarHWTHBIX BOJH. Hcmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJIE COTOBOM CBSA3HU.
DJIeKTpOMaruuTHasa mnpupoga cBera. CKoOpocTh cBeTa. BonmHOBBIE CBOMCTBa
CBETA.
Jemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.



Jlabopamopnwie padbomosl u onvimol.
1. W3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbBIE SABJICHUS.

JlyueBas  Mmopmens  cBera.  Mcrounumkm — cBera.  IlpsaAmosnHenHOe
pacnpocTtpaHenue cBera. 3atMenust Connna u Jlynsl. Otpaxkenue cBera. [Linockoe
3epKano. 3aKOH OTPaKE€HUS CBETA.

[Ipenomnenune cBera. 3akOH MpenomieHUs cBera. llomHoe BHYyTpeHHee
OTpaX€HHUE CBeTa. VIcrnonp30BaHME TIONMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunaza. Xox mydeit B muH3e. OnTudeckas cuctema ¢oToarapaTra, MUKPOCKOTIa
u Teneckorna. ['1a3 kak ontuyeckas cucreMa. ban3opyKkocTs U JanbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel Hbtorona. Crnoxenue
CIIEKTPAJIbHBIX LBETOB. J(Mcnepcus cBera.

Jemoncmpayuu.

[IpsAmonuHeHOE pacIpOCTPaHEHHUE CBETA.

OtpaxeHnue cBera.

[Tony4yenue n300paxxeHui B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

Onruyeckuil CBETOBO/I.

Xop nydelt B coOuparolieu JuH3e.

XO0JI Ty4er B pacCEUBAIOLIEH JIMH3E.

[Tonyyenue n300paxeHuil ¢ TOMOLIBIO JIMH3.

[Tpunimn aeiictBus ¢oToamnmnapara, MUKpPOCKONA U TEIECKOIIA.
10. Mopens riasa.

11. Pa3noxenue 6€em0ro cBera B CIEKT.
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12. [Tomy4yenue 0enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomosl u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yria OTPa)KEHHs CBETOBOTO Jiydya OT YIJia
naJeHus.

2. W3yueHue xapaKTepUCTUK U300paXK€HUs IIPEIMETA B INIOCKOM 3€pKalie.

3. HccnepoBanue 3aBUCHMOCTH YIJIa MPEIOMIIEHUSI CBETOBOrO Jiy4a OT YIJia
[a/ICHUs1 Ha TPaHUIIE «BO3IYX—CTEKIION.

4. llonmyueHne M300pakeHHI ¢ MOMOILBIO COOUPAIOLIEH JTHH3BI.
Onpenenenue POKyCHOTO PacCTOSIHUS M ONTUYECKOM CUIIbI coOUparoieit
JIMH3BI.

6. ONBITHI MO Pa3JIOKEHUIO OEJIOro CBETa B CIEKTP.

7. ONBITHI MO BOCTIPUSITHIO LIBETa NMPEAMETOB MPH UX HAOIIOACHUM uepe3
[[BETOBBIE (PUIILTPHI.



Pazgen 12. KBanTOBbBIC SIBJICHUS.

Omneitel Pe3epdopna u mimanerapHass mozenb atoma. Mojgens atoma bopa.
Hcnyckanue u norinonieHne ceera aroMoM. KBaHThI. JInHEeNYaThie CIIEKTPHI.

PannoaktuBHOCTh. Alnbda, O6eTa- U ramma-usinydeHus. CTpoeHHEe aTOMHOIO
aapa. HyxioHHas wmoxaens aroMmHoro sapa. HWsoronel.  PaamoakTtuBHbIE
npeBpaienus. [lepuon nomypacnana aTOMHBIX SIAED.

AnepHble peakiuu. 3aKOHBI COXPAHEHUsS 3apsiJOBOrO0 U MAacCOBOIO YHUCEI.
DHeprust CBsI3M aTOMHBIX sjaep. CBs3b Macchl M dHepruu. Peakiuu cuHTe3a u
nenenus saep. Uctounuku sHeprun CosHIa 1 3BE3.

Snepnas sHepreruka. JleMCTBUS pPagUOAKTHUBHBIX M3JIYYCHUW Ha KHBBIC
OpPraHu3MBbl.

Jlemoncmpayuu.

1. CHekTpbl U3JIyYEHHUs U MO0 CHHUS.

2. CrHekTpsl pa3IMYHbIX Ia30B.

3. ChekTp BomOpoa.

4. HaOmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuérunka HOHU3UPYIOIINX U3TyUCHHM.

6. Peructpanus uzinydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie padbomost u onvimet.

1. HaOnrogeHue CrlomHbIX U JIMHEHYATHIX CIIEKTPOB U3JIYUCHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPTHMM YaCTULBI 110 TOPMO3HOMY

nyta (1o gororpadusim).

3. M3mepenue paaroakTUBHOrO GoHa.

IHoBTOPUTE/IBLHO-0000 1AM MOAYJIb.

[ToBTOpUTETHEHO-00001IAIOMINKA MOTYJb MIPEAHA3HAYEH JJI1 CUCTEMAaTHU3aluu
¥ 00001IIeHUsT IPEIMETHOT'O COJIEPKAHUS U OTBITA IEATEILHOCTH, MPUOOPETEHHOTO
IpU W3YYEHHH BCETrO Kypca (U3UKH, a TaKXke sl MOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 39K3aMEHY MO (U3MKe Il 00y4aroluXcsi, BHIOPABIIMX 3TOT
y4eOHBIN Mpeamer.

[Ipyn n3yuyeHnn JaHHOTO MOAYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI
NeSATeIbHOCTU, HA OCHOBE KOTOPBIX 00€CTIEUMBAETCS AOCTHKECHHUE MPEIMETHBIX U
METanpeJMETHbIX  IJIAHUPYEMBbIX  pEe3yJIbTaToB  OOydeHUs, (QopMupyercs
€CTECTBEHHOHAYy4YHass I'PaMOTHOCTb: OCBOCHME HAYYHBIX METOJO0B HMCCIICIOBAHUSA
SIBJICHUW NOPUPOALI U TEXHUKH, OBJIAJCHUE YMEHUSMH OOBSICHATH (U3UUECKUE
SIBJICHUSI, TPUMEHSA TMOJYYEHHbIC 3HAHMWS, pElaTh 3aJadyd, B TOM YHCIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMIIMANBHO IEITENPHOCTHBIN XapaKTep JaHHOTO pa3/eia peain3yercs 3a
CY€T TOTO, YTO OOYJAFONINECS BBITIONHSIOT 3aJaHus, B KOTOPBIX UM MPEJIaraeTcs:



HAa OCHOBE TOJIYYEHHBIX 3HAHMI pacro3HaBaThb M HAyyHO OOBSICHATH
(u3nyeckue sIBIEHNs B OKpYXKarollel MPUpo/ie U NOBCETHEBHOM KU3HU;
UCMOJIb30BaTh HayuyHbl€ METOJIbl UCCIICAOBAHNS (PU3UUYECKUX SBJICHUI, B TOM
quclie sl HPOBEPKU FMIIOTE3 U MOJIYyYEHUSI TEOPETHYECKUX BBHIBOJIOB;
OOBSACHATh HAy4yHbIE OCHOBBI HauOoJiee Ba)XXHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUI, HAIlpUMEP, IPAKTUYECKOr 0 UCITOJIb30BAHUS PA3JINYHbIX HCTOYHUKOB
SHEPrUy Ha OCHOBE 3aKOHA NPEBPAILECHUS U COXPAaHEHHs BCEX M3BECTHBIX BHJIOB
SHEpPrUu.



IVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA INPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTIKEHUE JINYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

- TIPOSIBJICHUE MHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
(bU3UYECKON HAYKH;

- IICHHOCTHOE OTHOIIICHHE K JTOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O0CYK/JI€HUU OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHKECHUM
bu3uKy;

- OCO3HAHWE BAXHOCTH MOPAJIbHO-3THYECKUX MPUHIMUIOB B JESITEIbHOCTH
Y4EHOTO0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPHUSATHE ICTETHUYECKHX Ka4eCTB (PU3NYECKON HAyKU: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HAaHHWE IIEHHOCTH (HU3MUECKOW HAyKHW KaK MOIIHOTO HMHCTPYMEHTa
MMO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIECH COCTABIISIOLICH
KYJIbTYPHI;

- pa3BUTHE Hay4yHOH JI0003HATEIBLHOCTH, HMHTEpEca K HCCIEA0BATEIbCKOM
NEATEeNbHOCTH;

S5) ¢opmupoBaHusT  KYJbTYpPbl  3A0POBbS M  3MOLMOHAJIBLHOIO
OJ1aromoJryums:

- OCO3HaHME IIEHHOCTH Oe30MacHoro obpa3a JKU3HH B COBPEMECHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TPaBHI OE30MacHOr0 TIOBEACHUS Ha
TPAHCIIOPTE, Ha JOPOrax, C AIEKTPUUYECKUM M TEIJIOBBIM O0OpY/OBAHUEM B
JIOMAITHUX YCIIOBUSIX;

- ¢(hOPMHUPOBAHHOCTDH HaBbIKA peIIeKCUU, MPU3HAHUE CBOETO MTpaBa Ha OMIMOKY
Y TAKOr0 JK€ MpaBa y IPyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

- aKTMBHOE y4yacTHE B pEIIEHUM NPAKTUUECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeNbHOW  OpraHu3allii, Topoaa, Kpas) TEXHOJIOTUYECKOH W
COIMANTLHOM HAMPaBICHHOCTH, TPEOYIONTUX B TOM YHCIIC ¥ (PU3UIECKUX 3HAHHH;



e - HHTEpEC K MPAKTUUECKOMY M3Yy4YEHUIO Mpodeccuii, CBI3aHHbBIX C (U3UKOM;

e 7)3K0JOrH4eCKOr0 BOCIIMTAHUSA:

e - OpHUCHTAlUd Ha TPUMCEHEHHE (U3UYCCKMX 3HAHUU Ui pelleHus 3a1ad B
00JaCTU OKpY’KaIOUIEed Cpelbl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKU HX
BO3MO>KHBIX TTOCJICICTBUMN VISl OKPYKAIOIIEH CPeIbl;

e - OCO3HaHHE TJI00AJTBLHOI'O0 XapakTepa AKOJOTMUECKHX MpoOJeM M MyTeH HX

pElICHHUS;

e 8) amanranum K MU3MEHSIOUIMMCH YCJOBHAM COLMAJIBLHOM U NPHPOIHOU
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJICMCTBUHM TMIPU BBIOJIHEHUH HWCCIEAOBAHUM U
MPOEKTOB (M3UYECKOW HAMPaBICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
APYTHUX,

e - TIOBBIIIEHME YPOBHS CBOEH KOMIIETEHTHOCTH 4YEpPE3 IPaKTHUYECKYIO
NEATENbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHWM, B TOM dnciie (HopMyIupoBaTh
UJIeU, TIOHSITUS, TUTIOTE3bl 0 PU3UUECKUX 00BEKTAX U SABJICHUSX;

e - OCO3HaHHUE JePUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTh
busnKy;

e - IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHNU HOBBIX (DU3NYECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISBIISATH B3aUMOCBSI3U IPUPO/IbI, 00IIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCTIOIb30BAHUEM (PU3NYECKUX 3HAHMII;

e - OLEHKAa CBOMX JEWCTBHUM C YYETOM BIMSHHS Ha OKPYXKAKIIYK Cpeay,
BO3MOJKHBIX TJI00QTIBHBIX MOCIEACTBUIMA.

METAIIPEIAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHMs IporpaMMBbI IO (PU3UKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHust y oOyuaromierocss Oyayr cGOpMHpPOBAaHbI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATENIbHBIE YHUBEPCAIbHBIE YUeOHbIE ICHCTBHS,
KOMMYHUKATUBHbIE  yHHUBEpCajbHble  y4ueOHbIE  JIEWCTBUS, PETyJATHBHbIC
yHHUBEpCaIbHbIC yUEOHbIE TEHCTBUS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1elCTBUSA

ba3oBble j1ornyeckue AefcTBUs:
e BBIABIATh W XapPaKTEPU30BATh CYIIECTBEHHBIC TMPH3HAKH OOBEKTOB
(s1BIIEHUN);
e YCTaHABJIWBAThH CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIIUU, OCHOBAHUS JIJIS
000011IeHNs U CPAaBHEHUS,



BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B paCCMaTPUBACMBIX (PaKTax,
JAHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSIM;
BBISIBIISITh TIPUUMHHO-CIICICTBEHHBIC CBSI3M TMPU H3YUYCHUH (DU3UUECKUX
SIBIICHUI U TIPOIECCOB, JENaTh BBIBOBI C UCIIOIB30BAHNEM IE€IYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOYEHHUH, BBIIBUTaTh THIOTE3bI O B3aWMOCBS3SIX
(U3UYECKHUX BEJIMYHH,

CaMOCTOSTEIILHO BBIOUPATH CIIOCO0 pelieHns yueOHol Pu3ndeckoi 3a1aun
(cpaBHEHHME HECKOJbKMX BAapUaHTOB pEIIeHMs, BbBIOOp Haumboiee
MOJXOSIIETO ¢ Y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBhIe ucciiegoBarejbcKe 1eMCTBUA:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUM HHCTPYMEHT O3HAHUS;
MPOBOJIUTH 10 CAMOCTOSITEIbHO COCTABIICHHOMY IUIaHY OIIBIT, HECIOXKHBIN
bu3nyueckuil HKCIEPUMEHT, HEOONbIIOE HCCIENOBaHUE (PUINYECKOTO
SBJICHUS;

OLICHMBATh HA NPUMEHUMOCTb H  JIOCTOBEPHOCTh HUH(MOpMaIIHIO,
MOJIYYEHHYIO B XO/I€ MCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSTEIBHO (POpMYTHUPOBATH 000OIIEHNS U BBIBO/BI IO PE3YJIbTaTaM
MPOBENEHHOT0 HAOIIOCHUS, OTbITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlaJibHEWIlIee pa3BUTHE  (PUBUUECKUX
MPOIIECCOB, a TAKKE BBIABUTATh MPENOI0KEHHUS 00 UX Pa3BUTHHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

NPUMEHSTh Pa3Iu4yHble METO/bl, HNHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(pOpMAllMM WJIA JAHHBIX C YY4ETOM MPEAJIOKEHHOW Yy4uyeOHOU
¢dusnyeckoil 3a1auu;

aHaJM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MpEICTABICHHUS,

CaMOCTOATEIBHO BbIOMpaTh ONTUMAJIbHYIO (OpMYy MpeAcTaBIECHUS
uHpOpMalMl M WUIOCTPUPOBATh peEIHIaeMble 3a7aud  HECIOXKHBIMU
cXeMaMHu, TharpaMMaMu, HHOM TpaduKoil 1 UX KOMOMHAIUSIMHU.

KoMMyHHMKATHBHBIE YHHBEpPCaJIbHbIE Y4eOHbIE JeCTBHSA:

B XO7A¢ OOCYXJCHHUS Y4eOHOro MaTepHalia, pe3yabTaTOB Ja0OpaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOIPOCHI 0 CYIIECTBY 00CYK/IaeMOM TEMBI
BBICKA3bIBaTh WJCH, HAIlCJICHHBIC Ha pEIIeHUE 3aJaddl U TOIJIepIKaHHE
OaroxeaaTeIbHOCTH OOIICHNS;

COIMOCTAaBJISATh CBOM CYXACHUS C CYXJICHHSAMH JPYIHMX YYaCTHUKOB
Jiajgora, 0OHapyKMBaTh Pa3IMUME U CXOJACTBO TO3UIINM;

BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;



myOIMYHO TPEJCTABNIATH PE3YIbTAaThl BEITIOTHEHHOTO (PH3UYECKOTO OMbITa
(9KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

MOHKMMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAHHOW U MHIUBUAYaIbHOU
paboThI pY PELLIEHUH KOHKPETHOW (PU3NYECKON POOIEMBI;

NPUHUMATH IIETTH COBMECTHOW JIeATENbHOCTH, OPTaHU30BHIBAThH JIEHCTBUS
no €€ JOCTIKEHHUIO: paclpeiensiTh poiH, OOCYXIaTh IPOLECCH HU
pPE3yJIbTaThl COBMECTHOM pabOTHI, 000011aTh MHEHHUST HECKOJIBKUX JIFOJICH;
BBITIOHSTH CBOIO YacTh paOOTHI, JOCTUTAsi KAUeCTBEHHOTO pe3yybTara o
CBOEMY HAIPaBJICHHUIO U KOOPAMHHUPYS CBOU JICUCTBUS C IPYTUMH YWICHAMU
KOMaH/1bl;

OLIEHUBATh Ka4yeCTBO CBOET0 BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATENHHO CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUS.

PeryisiTuBHbIE YHUBePCAJIbHbIE Y4eOHbIE 1eiiCTBHUSA

Camoopranusanus:

BBISIBJISITh TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYalMsIX, TPEOYIOLIUX
JUISL perieHust GU3NYeCcKruX 3HaHUM;

OPUEHTHPOBATBCA B  PA3NUYHBIX IOAXOJAAX IPUHATHS  PELICHUHN
(MHIMBUAYaJIbHOE, MPHUHATHE PEUIEHUS B TpYyIe, NPUHATHE PEIICHUM
TPYIIIOiA);

CaMOCTOSITEIIbHO COCTAaBJISITh AJITOPUTM pelIeHUs (PU3NUECKOH 3aaul WU
IUTaHA HCCIEAOBAaHUSA C Y4ETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTYMEHTUPOBATH MPEJIaracMble BApUAHTHI PELIEHUN;
JieN1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

JIaBaTh aJIEKBaTHYIO OLEHKY CUTyallMy U Npejarath IiaH e€ U3MEHEHNUS,;
OOBSICHATh NPUYMHBI  JOCTHXKEHUA  (HEIOCTHXKEHHUS]) PE3YJIbTaTOB
NeSITeNIbHOCTH, AaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JACIATENBHOCTH (B TOM YHCJIE B XOJ BBIIOJHEHUS
(U3MYECKOr0 UCCIENOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCS CHUTYyallMi, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YNbTaTa €I U YCIOBUSAM,;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeka B X0/€ CIIopa WK AUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYroro;
IpU3HABaTh CBOE MPABO Ha OLIMOKY IPU pelIeHnH (PU3NUECKUX 3a/1a4 WIH
B YTBEP)KJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOro.

IHPEIAMETHBIE PE3YJIBTATBI



K xoH1y 00yueHus B 7 kJjiacce npeaMETHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHUYECKHE  SBIICHHUS,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (PU3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYeCKOe [IBI)KEHHE (paBHOMEPHOE,
HEPABHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, PaBHOJICUCTBYIOIIAS
cua, nedopManus (ympyras, IJIacTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBI;

paznuyath siBneHus (AudQy3us, TEIIOoBOE JIBIKEHHE YaCTHUIl BELIECTBA,
paBHOMEpPHOE  JIBMKEHUE, HEpPaBHOMEPHOE JBW)XXEHHE, HWHEpIus,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPJBIX TEN C 3aKPEIUIEHHON OCHIO
BpallleHUs, Nepeaya JaBIeHUs TBEPABIMUA T€IaMU, KUJKOCTSIMU U ra3aMu,
aTMoc(pepHOE J1aBlieHHE, IUIABAHHWE TEJ, MPEBPALICHUS MEXaHUYECKOM
HHEPTUH) MO OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (U3UYECKUX  SBJICHUH B
OKpY’)KaroIeM MHpe, B TOM uHcCie (U3UYECKHE SBICHUS B MPUPOJE:
NPUMEPHI JBWKCHHUS C PA3IMYHBIMH CKOPOCTSIMU B KHUBOW U HEKHBOU
Npupojie, ACUCTBUE CWIbl TPEHUST B MPUPOJE U TEXHUKE, BIIHMSIHUE
aTMOCc(EepHOI0 JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHE PHIO, pblYaru B
TeJe 4YeloBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJICIIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (U3UUECKUX SIBJICHHM;
OIMCHIBATHh M3YyYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCTIONB3YS
buznyeckre BeIMYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BpeMsl, Iy Th,
CKOpPOCTb, CPEIHSIsi CKOPOCTh, CHJIa YIPYTrOCTH, CUjia TSXKECTH, BEC TeJa,
cujia TpeHus, AaBjeHue (TBEPAOro Tena, )KUJKOCTH, Ta3a), BRITAIKUBAIOIIAS
cujia, MEXaHuueckas paboTa, MOIIHOCTh, IUIEYO CHUJIbI, MOMEHT CHIIbI,
KO3(D(PUIIUEHT TMOJE3HOr0 JEeUCTBUSI MEXaHU3MOB, KHHETHYECKas U
NOTEHIIMAJIbHAST JHEPrusi), NpHU OMUCAHUU TMPABWIBHO TPAKTOBAThH
(bu3HUeCKuil CMBICT UCTIOIb3YEMbBIX BEJTUYHH, UX 0003HAYCHUS U SIUHUIIBI
bU3UYECKUX BEIUYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JPYTMMHU BEIIMYUHAMH, CTPOUTH T'paduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA TeN, (U3MUECKUE SIBICHHUS U TIPOIIECCHI,
UCIIONB3Ys MpaBUjia CIOXEHUsI CUl (BAOJb OJHOM mpsimMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, MPaBWIoO paBHOBecHs pbryara (OJoka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHHYECKOM



SHEPruu, MpU ITOM JaBaTh CJIOBECHYIO (HDOPMYJIUPOBKY 3aKoHa H
3alMCBHIBATh €r0 MATEMATHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3MUECKHUE SBJICHUS, TIPOIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TTPUUMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsiICHEHHE u3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUIUYECKHUX
SBJICHUM, (PU3UUIECKUX 3aKOHA MIJIH 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1—2 JEWCTBUS, HCHOJb3YySd 3aKOHbl U
dbopmyIbl, CBA3BIBAKOIIME (PU3NUECKHME BEIUYMHBI: HAa OCHOBE aHalu3a
YCIIOBHSI 33/1a4d 3alHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (DPU3UUECKUE
BEeTUYMHBI B (DOPMYJIBI M TPOBOAUTH PACUETHI, HAXOAWUTH CIPABOYHBIC
JTaHHbIE, HEOOXOJUMBIE /U pEUIeHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTh
MOJIY4eHHOU (PU3NYECKOMN BEIMYUHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TMPH OMOIIU
(pU3HYECKUX METOAO0B, B OIMCAHUU UCCIIEI0BAaHUS BBIIEIATH POBEPSIEMOE
NPEANnonoKeHue (TunoTe3y), pa3inyaTh U UHTEPIPETUPOBATH IMOITYUEHHBIH
pe3ynbTaT, HaXOAWTh OLIMOKA B XOJE OIbITa, JEIaTh BBIBOABI MO €ro
pe3yabTaram;

MPOBOAUTH ONBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBICHUU WU
(bu3HUecKUX CBOMCTB TeN: ((OPMYIUPOBATH IPOBEPSAEMbIE MPEATION0KECHMUS,
coOupaTh YCTaHOBKY M3 MPEII0KEHHOTO 000pyA0BaHMs, 3alIUCHIBAThH X011
OTbITa U (POPMYJIHPOBATH BHIBOJIBI;

BBITIOJIHATh MPSMBbIE U3MEPEHUS PACCTOSAHUS, BPEMEHHU, MacChl Tela,
o0béMa, CWJIBl M TEMIEPaTypbl C MCIHOJb30BAHMEM aHAJIOIOBBIX U
nu(poBBIX MPUOOPOB, 3aAMKCHIBATH IOKa3aHUS TPUOOPOB C YUYETOM
3aJIaHHOM aOCONMIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MPOBOINUTDH HCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BENHMUYUHBI OT
JIPYrol € HCMONb30BAHUEM TMPSMBIX H3MEpPEHUN (3aBUCHUMOCTHU IIyTH
PaBHOMEPHO JABUXKYILETOCS TENa OT BPEMEHU JIBM>KEHUS TENA, CUITbI TPEHUS
CKOJIBKEHHSI OT Beca Tena, KayecTBa OOpaOOTKHM MOBEPXHOCTEW Tel H
HE3aBUCUMOCTH CWJIbI TPEHHS OT IUIOAAN CONPHUKOCHOBEHUS TEJ, CHJIBI
YOPYroCTU OT Y/UIMHEHHS MPY>KUHBI, BHITAJIKUBAIONIEH CUJIBI OT 00bEMaA
MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTH XKUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOIPYKEHO TENO, YCIOBUN
IUIaBaHUsl TE€J, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM  Y4EOHOrOo HCCIIEIOBAaHUsA, COOMpAaTh YCTAaHOBKY W
BBITIOJIHATh W3MEPEHHUs, CIenys NPEII0KCHHOMY IUIaHy, (UKCUPOBATH
pe3yNbTaThl TOJTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUIE



NPENJIOKEHHbIX TAaOMUI[ W TpaduKoB, AeNaTh BBIBOABI MO pe3yJbTaTaM
UCCIIEIOBAHNUS;

IPOBOJNUTh KOCBEHHbIE HM3MEPEHMs] (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BELIECTBA )KUJIKOCTU U TBEPAOIO TEJIA, CUIIA TPEHUS CKOJIbKECHHUSI, TaBJICHUE
BO3/yXa, BBITAJIKUBAIOIAs CHJIA, JEUCTBYIOLIAs Ha IOrPYyKEHHOE B
KUAKOCTh  TeNno, KOA(D(UIIMEHT TMONEe3HOr0  JIEUCTBHSI  MPOCTHIX
MEXaHU3MOB), CIEeAys MNPEIOKEHHON WHCTPYKLUU: IMPU BBITOJIHEHUH
U3MEpPEHU CcoOUpaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYHCIATH
3HAYCHHUE NCKOMOW BEJIUYUHEI;

COOMIOZIaTh MpaBUjla TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000pynOBaHUEM;

YKa3blBaTh MPUHLMUIBI JAEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, JUHAMOMETpP, COOOIIAOIIMECS COCYIbl, OapomeTp,
phluar, MOJBMKHBIN M HETTOABMKHBIN OJIOK, HAKJIOHHASI TNTOCKOCTH;
XapaKTEepHU30BaTh NPHUHIMIBI  JEHCTBUS HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HMX OmnucaHud (B TOM YHUCJE:
MOJIIIUITHAKY, YCTPOMCTBO BOJOMNPOBOJA, THUAPABIMYECKHA Tpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBAX (PU3UUECKUX SIBICHUI U HEOOXOAUMBbIE PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJIUTHL  NpuUMepbl  (HAXoauTh  WMHOOpPMAIMI0O O  MpUMEpax)
NPAaKTHYECKOTO HCIOJb30BaHUS (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
XKU3HU JUIs oOecriedeHns 0e30MacHOCTH MpU oOpalieHuu ¢ npudopamu u
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHUS 3J0POBBS U COOJIIOIEHUS] HOPM
HKOJIOTMYECKOr0 TIOBE/ICHHSI B OKPYXKAIOIIEH Cpelie;

OCYILIECTBIATH OTOOp HCTOYHUKOB HH(popmauuu B HHTepHere B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3alIPOCOM, Ha OCHOBE HUMEIOIINXCS
3HAHMM U TyTEM CpPAaBHEHMSI PA3JIUYHBIX HCTOYHUKOB BBIJCIAThH
uH(pOpMAIIUIO, KOTOpas SBISIETCS MPOTUBOPEYMBON WM MOXKET OBIThH
HEI0CTOBEPHOM;

MCIOJIb30BaTh MPHU BBITOJHEHUH YyYEOHBIX 3aJaHH HAyYHO-TOMYJISIPHYIO
IUTEpaTypy HU3NUECKOro COAEPKaHUsl, CIPABOYHbIE MAaTEPHUAJIbI, PECYPChI
cetu UHTepHer, Bnagerp nNpuéMaMHU KOHCIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus UHGOPMAIIMU U3 OJTHOW 3HAKOBOUM CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MHCbMEHHbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpMAIMKU (HU3UUECKOTO COACPKAHUS, B TOM
yucie myOJu4HO JIeaTh KpaTKUue COOOIIEHUs O pe3ybTaTax MPOEKTOB WIN
y4eOHBIX HCCIIEeIOBaHUM, MPU 3TOM T'PAaMOTHO HCIOJB30BaTh M3y4EHHBIN



MOHSATUMHBIM ammapar Kypca (PU3UKH, COMPOBOXKIATh BBICTYIJICHUE
MPE3CHTALNEN;

IIPU BBITIOJTHEHUU YYCOHBIX IPOCKTOB M MCCIICIOBAHUN pacIpeaeisiTh
O00SI3aHHOCTH B TPYIIIIE€ B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJa4yaMu,
CJICAUTh 3a BBIMIOJHCHHEM IUIaHa JASUCTBHMM, aJICKBaTHO OIICHHMBATH
COOCTBEHHBIH  BKJaJA B  JCATEIBHOCTh  TPYIIIBI, BBICTPAaUBaTh
KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHCHUE OKPYKAFOIIHX.

K xon1y o0yuenus B 8 kiiacce npeamMeTHbIe pe3yabTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABU)KECHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSTHUS BEIIECTBA, KPUCTAJUTMUECKUE U
amopdHbIC Tela, HACBHIIICHHBIH W HEHACHIICHHBIN TMap, BIAXKHOCTH
BO3/lyXa, TEMIlepaTypa, BHYTPEHHSSl HHEpPrus, TEIJIOBOM JBUTATElb,
AJIIEMEHTAPHBIN 2JIEKTPUUYECKUNA 3aps]l, HIEKTPUUECKOEe MoJie, TPOBOJHUKH
U TUAJIEKTPUKH, TOCTOSHHBINA JIEKTPUIECKUI TOK, MATHUTHOE T0JIE;
pa3nuuaTh SBIEHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, Terlonepenaya,
TEIMJIOBOE PABHOBECHE, CMAYMBAHUE, KAMWIISIPHBIC SIBIICHUS, UCTIApEHUE,
KOHJICHCAllUs, IUIaBJICHUE, KpUCTalu3auus (OTBEpJEBAaHUE), KUIICHHE,
TeIuIonepeava (TerIonpOBOAHOCTH, KOHBEKIIHS, U3TTy4YeHHE),
DIIEKTPU3aIUs TEJ, B3aMMOACHCTBHUE 3apsA0B, ACUCTBUSA DIIEKTPUIECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JECUCTBUE
MarHUTHOTO TOJI1 Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHIYKIIHA)
0 ONHCAaHWIO WX XapaKTepHBIX CBONCTB W HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UIECKOe SIBICHUE,

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX  SIBICHUU B
OKpY’>KalollleM Mupe, B TOM 4Yuciie (U3MYECKHUE SBJICHHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHUE M KalWwUIApHBIE SBICHUS B TPHUPOJE,
KpUCTalIbl B mpupoae, usnydenue CoiHIa, 3amep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, AJIEKTPUUECKUE
SBIIEHUS] B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMJiu, Apend MOI0COB, pOJIb MATHUTHOT'O MOJS JUISl )KU3HU HA 3eMJIe,
MOJIAPHOE CHUSHHE, NPU 3TOM MEPEBOJAUTH MPAKTHUUECKYIO 3a/adyy B
y4eOHYI0, BBIICNATHh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (PU3UUYECKHUX
SIBIICHUI;

OIKCHIBATh M3yYEHHBIC CBOMCTBA Te€T M (PU3NUECKUE SIBICHUS, UCTIOIb3YS
busnueckue BEIMYMHBI (TEMIIEpaTypa, BHYTPEHHSISI YJHEPTHUsi, KOJIUYECTBO
TEIUIOTHI, yJeNbHAas TEIUIOEMKOCTh BEUIECTBa, YyJAEJIbHAs TeIIoTa
IUTaBJIEHUS, yJeNbHas TeIJIoTa MapooOpa3oBaHus, ylelbHas TeIioTa
CTOpaHusl TOIUIMBA, KOA((UIMEHT TONe3HOro JCHCTBHS TEIUIOBOM



MalIlMHbI, OTHOCUTEIbHASI BIIAJKHOCTh BO3/1yXa, dJIEKTPUUECKUH 3apsil, CUila
TOKa, DJIEKTPUYECKOE HANpPSIKEHHWE, CONPOTHUBIICHHE IPOBOJHHUKA,
yIIeJIbHOE CONPOTUBIIEHUE BELIECTBA, pab0Ta U MOLIHOCTb JIEKTPUUECKOTO
TOKa), MpU ONHCAHUM MNPABWIBHO TPAKTOBATh (PU3MYECKHN CMBICIT
UCIOJIb3YEMbIX BEJIMYMH, 0003HAUYECHUS U €IUHULbI (DU3UUECKUX BEJTUYUH,
HaXoAUTh (POPMYIbI, CBSA3BIBAIOLIUE JaHHYIO (U3UYECKYIO0 BEIMYUHY C
IPYTMMH BEJIUYMHAMH, CTPOUTH TIpaUKH H3YYEHHBIX 3aBUCUMOCTEM
(U3UYECKHUX BEJIUYMH;

XapaKTepu30BaTh CBOWCTBA TN, (U3MUECKUE SIBICHHS U TPOLECCHI,
UCIIONb3Yys. OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
CTPOEHUSl BELIECTBA, MPUHLUII CYNEPHO3UIUU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsjia, 3akoH OMma J11d yyacTKa LEeNH, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUs SJHEPTHUH, ITPU 3TOM J1aBaTh CJIOBECHYIO
(GopMyIHMPOBKY 3aKOHA U 3aIIUCHIBATH €M0 MATEMAaTHYECKOE BhIPAXKEHUE;
OOBICHATh (PU3NYECKUE MPOIIECCHl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTYyalHd NMPAKTUKOOPUEHTHPOBAHHOIO XAPAKTEPA: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 |—2 Jornyeckux
IaroB ¢ omnopoi Ha 1-2 W3y4EeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMN;

pemate pacu€THbIE 3adadyd B 2-3 JEHUCTBUS, HCHOJB3Yys 3aKOHBI H
(dopMyiibl, CBsA3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaIu3a
YCIIOBHUS 3aJaud 3allMChIBATh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JUIsl pELIeHUs 3a7aud, BbIOMpaThb 3aKOHBI W  (HOPMYIIBI,
HeoOXonuMble Uisi €€ pelleHHs, MPOBOAUTH pacy€Tbl U CPaBHUBATH
HOJyYEHHOE 3HaUYeHUE (PU3NUYECKON BETUUYHUHBI C U3BECTHBIMU JIaHHBIMH;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MpPH [OMOIIU
(U3HYECKMX METOAOB, HCIIONb3Ysl ONHMCAHHE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE IPEAINOIOKEHNE, OLECHUBATh IMPAaBWIBHOCTh IOpsJKa
IIPOBENICHUS UCCIIEA0BaHU, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUM WIH
(u3HYECKUX CBOWCTB TeJl (KaNWUISIPHbIE SBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/yXa OT €ero o0béMa, TeMIepaTypbl, CKOPOCTH IIPOLECCa OCThIBAHUS U
HarpeBaHUsl MpHU M3JIY4YEHUU OT IIBeTa H3JIydarolled (Moriouaromiei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYPbl KUAKOCTH U
iomaan €€ IOBEPXHOCTH, DJJEKTpHU3alUus TEI MW B3aUMOJCHCTBUE
IEKTPUYECKUX  3aps/ioB, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3YyIIM3allisl MAarHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JEUCTBUSA
MAarHuTHOI'O IOJII HAa NIPOBOJHHUK C TOKOM, CBOMCTBA DJJIEKTPOMAarHMTa,
CBOICTBA 3JEKTPOJBHUrareisi IOCTOSSHHOTO TOKa): (OpMYyJIHpPOBATH



MIPOBEPSIEMBIC MPEAION0KCHHUSA, COOMPATh YCTAHOBKY M3 IMPEII0KCHHOTO
000py0BaHMs, OMKCHIBATH XOJI OMbITAa U (HOPMYIUPOBATH BHIBOIBI;
BBITIOJTHATD MIPSIMBIE U3MEPEHUSI TEMIIEPATYPhl, OTHOCUTEIHHOMN BIa)KHOCTHU
BO3/lyXa, CHJIBI TOKA, HAMPSOHKEHUS C WCIOIH30BAHUEM aHAJIOTOBBIX
npruOOpPOB W JATYMKOB (DU3WUCCKUX BEIWYMH, CPABHUBATH PE3YJIbTAThI
HU3MEpPEHUH ¢ y4€TOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

MIPOBOJUTH MCCIIEAOBAaHUE 3aBUCUMOCTH OJHON (PM3UUYECKON BEIIMUUHBI OT
JIPYrod C  WCIOJb30BAaHUEM TMPSMBIX  HM3MEpPEHUH  (3aBUCUMOCTH
COMPOTHUBJICHUS TPOBOAHWUKA OT €ro JJIMHBI, TUIOIIAJH ITOMEPEYHOTO
CEUEHHUsI U YJIETBHOTO COMPOTUBIICHHSI BEIECTBA MPOBOJIHUKA, CHUIIBI TOKA,
UAYIIEro 4epe3 TMPOBOJHHWK, OT HANPSIKCHHWs Ha  MPOBOJHUKE,
WCCIICIOBAHUE TIOCJIEAOBATEILHOTO U MapaJIeIbHOTO  COEAMHEHUMN
MPOBOJHUKOB): TUIAHUPOBATHh HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUs, CIenys MNPeII0oKeHHOMY IUIaHy, (UKCUPOBATH
pPE3yNIbTAThI TOJYICHHON 3aBUCUMOCTH B BUJI€ TAOJIHII U TPaUKOB, NeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIICIOBAHNUS,

MPOBOJUTh KOCBEHHbIE W3MEpeHUs (PU3ndyecKkux BeaMUUH (yaelbHas
TEIIOEMKOCTh ~ BEI[ECTBA, COMPOTUBJICHUE TMPOBOJHMKA, paboTra U
MOIITHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATH HW3MEPEHUsS, COOUpPAThH
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIYS TPEII0KECHHON HMHCTPYKIIUU, U
BBIYKCIIATH 3HAUCHHUE BEIIMUMHBI;

COOMIOZIaTh MpaBUjIa TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTopHBIM
000py/10BaHUEM;

XapaKTepU30BaTh TNPHUHIMIBI JACHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM Ha MX OMHUCAHUS (B TOM YHUCIIE: CHCTEMa
OTOIUICHHS JJOMOB, TUTPOMETp, TTapoBasi TypOUHA, aMIIepMETP, BOILTMETD,
CUETUYMK DIICKTPUYECKOW DHEPTHH, JJIEKTPOOCBETUTEIBHBIE MPUOOPHI,
HarpeBaTelibHbIE  BJIEKTPONPUOOPHI (mpumMepsl), ANEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
WCTIONIb3YsI 3HAHHS O CBOWCTBAX (PM3MUYECKHUX SIBICHUN M HEOOXOIUMBIE
busznueckne 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCThIE TEXHUYECKUE YCTPOWCTBA M U3MEPUTEIbHbIE
prOOPHI IO CXEMaM U CXEMATHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETp, IBUTATEIIb BHYTPEHHETO CTOpaHWS,
AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI JJICKTPUUECKHX IIETeH C
MOCJIEIOBATEIbHBIM U TTAPAJIJICIIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3jinyas
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB JIEKTPUUECKUX TIETIeH;

OPUBOIUTH  MpuUMEphl  (HAXOauTh  WMHMOpPMAIIMI0O O  MpUMEpax)
MIPAKTUYECKOTO HCIIONB30BaHUS (U3MUECKUX 3HAHWH B IIOBCETHEBHOMN



KU3HU JUIsl o0ecrieueHrs: 0€30MacHOCTH NP O0pallleHuH ¢ NpubopaMu U
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHHUS 3JI0POBBS 1 COOJIIOICHUS] HOPM
HKOJIOTHUYECKOr0 NTOBEJECHUS B OKPY KAIOLIEH CPELE;

OCYLIECTBJISITh MOMCK HHPOpMaUUd (PU3NYECKOrO0 COAEpKAHHUS B
HNutepHere, Ha OCHOBE HMEIOLIMXCA 3HAHUM U MYTEM CpPaBHEHMUS
JIOTIOJIHUTENNBHBIX HCTOYHUKOB BBIIEISTh HH()OPMALINIO, KOTOpas SIBISIETCS
MIPOTUBOPEYUBON WITK MOXKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MPHU BBINOJIHEHUH YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISPHYIO
aUTepaTypy GU3NUECKOro COAEpKaHus, CIIPaBOUYHbIE MAaTEPHUAIIbI, PECYPChI
cetu UHTepHer, Bianerb NpUEMAaMU KOHCIIEKTUPOBAaHHSA TEKCTa,
npeoOpa3zoBaHus HH(DOpPMAITUY U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W KPATKHUE YCTHBIE COOOILEHHUS,
00o00mas wuHGOpPMAIIMI0 M3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO
COJIEpP>KaHMsI, B TOM YHUCJIE MMYOJIMYHO MPEACTABISTH PE3YIbTaThl TPOSKTHOU
WJIU MCCIIEIOBATENIBCKON AESITENbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
M3YUYEHHBIM TOHATUHHBIMN ammapaT Kypca (U3MKH, CONPOBOXAATh
BBICTYIUIEHUE NTPE3CHTAUEN;

OpU BBINOJHEHUH YYEOHBIX IPOEKTOB U UCCIENOBaHUN (PU3NYECKUX
IIPOLIECCOB PACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHM C
ITOCTABJICHHBIMH 33J1a4aMU, CJIEIUTH 3a BBINIOJIHEHUEM IUIaHA JEUCTBUU U
KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B
JEeSTENbHOCTD IPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMO/IEHCTBHE,
MPOSBIISISI TOTOBHOCTD pa3periarb KOHQIUKTHI.

K koHiy o6yuenus B 9 kjiacce nmpeIMeTHbIE pe3yJIbTaThl HA 0230BOM YpOBHE
JOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh IOHATHUSA: CHCTEMa OTCUY€Ta, MaTepUaibHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXAHWYECKOI'O JABMXKEHHS, Iedopmarus
(ynpyrasi, miuacTuuyeckas), TpEHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTb M IEperpy3Ku, LEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEJO,
HEHTP TSKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHUUECKHE KoJeOaHus u
BOJIHBI, 3BYK, TH(QPa3BYK U yIbTPa3BYK, 3JIEKTPOMATrHUTHBIE BOJIHBI, IIKajIa
DJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJdbHO30PKOCTb,
CHEKTpPbl UCIYCKaHMs U MOrJoLeHus, anb(a, OeTa- U ramMmma-u3Iy4eHus,
W30TOMbI, SIAEPHAS] SJHEPTETUKA;

pas3nuyarh SIBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEHHOE
JBUKEHHUE, PABHOYCKOPEHHOE MPSMOJMHENHOE JBUKEHHE, CBOOOIHOE
NaJICHUE TeJI, PABHOMEPHOE JBHKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBHE
TE€J, PEaKTUBHOE IBHKEHHUE, KOJeOATEIIbHOE JBHKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIEOaHUsA), PE30OHAHC, BOJHOBOE JABW)KEHHE, OTPAKEHHE



3ByKa, NPSIMOJIMHEWHOE PacnpoCTpaHEHUE, OTPAXKEHHUE WU TPEITOMIICHHE
CBETa, MMOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sIoKeHHE OeIoro cBeTa B
CHEKTpP M CJIOXKEHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PAJMOAKTHBHOCTh, BOSHUKHOBEHHE JUHEHYIATOrO CIIEKTpa
U3JTYYCHHUS ) TI0 ONTMCAHUIO MX XapaKTePHBIX CBOKWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3NYECKUX SBICHUH B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SBICHHS B TPHPOJIE:
MIPWINBHI M OTJIUBBI, ABIKEHUE IIaHeT COTHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSITHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEUCMUYECKHMe BOJHBI, I[yHAMH, 3XO0, IIBeTa TeJ,
ONTHYECKHE SIBICHUS B TPHUPOAC, OMOJIOTMYECKOE JEHCTBHUE BHIUMOTO,
yIbTPaQHUOIETOBOTO M PEHTTCHOBCKOT'O H3JIY4YCHHIA, €CTECTBEHHBIH
pPaMOaKTUBHBIN (OH, KOCMHYECKHE Iy4H, PaIHMOAKTHBHOE H3ITyUCHHE
NPUPOAHBIX MHHEPAJIOB, JEHCTBUE PAJAMOAKTUBHBIX W3IYYECHUN Ha
OpraHW3M 4YeJIOBEKa), MPH ATOM IEPEBOAWTH MPAKTHUECKYIO 3a/Jady B
y4eOHYI0, BBICISATh CYNIECTBEHHBIC CBOWCTBA (MIPH3HAKU) (PUIUISCKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCTIONB3YS
busnyeckue BETWYUHBI (CPEOHSS W MTHOBEHHAs CKOPOCTh Tejlla TpHU
HEPaBHOMEPHOM JBWKCHHH, YCKOPCHHE, IepeMeIleHUe, MyTh, YIIIOBas
CKOpOCTh, CHUJIa TPEHHS, CWJIa YINPYrOCTH, CWJIA TSKECTH, YCKOpEHUE
CBOOOHOTO TIAJEHUS, BEC Tela, HMIYJIbC Tela, HWMITYJIbC CHJIBI,
MeXaHW4ecKass paboTa W MOIIHOCTh, IOTCHIMAJIbHAS JHEPrus TeJa,
MOJTHSATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMATBbHASI SHEPTUS CIKATOU
MPY>KUHBI, KHHETUYECKAst DHEPT s, TTOJTHAS MEXaHWYeCKasi YHEPTHUs, TIEPUO]T
¥ YacToTa KoyeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTelb MPEIOMIICHHUS CpEAbl), TMPH OINHCAHUU
NPaBWJILHO TPAKTOBATh (DU3MUYECKUN CMBICT HCIOIb3YEMBIX BEIUYHH,
00O3HAaYEHUs W €IUHUIBI (U3NYECKUX BEITUYMH, HAXOIWUTHh (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PH3UYECKYIO BEIMYHMHY C JAPYTUMH BEITUYMHAMH,
CTPOHTH IrpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEININH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MUECKUE SIBICHHUS U TIPOIECCHI,
WCTIONIB3YsI 3aKOH COXPaHEHWs DHEPTHUH, 3aKOH BCEMHPHOTO TATOTCHWS,
NPUHIMI CYMEPIIO3UIIMA CHWJI, TPHUHIIUI OTHOCHTEIbHOCTH [ amuies,
3akOoHbI HBIOTOHA, 3aKOH COXPAaHEHHUS HMITYJIbCA, 3aKOHBI OTPAKEHUS H
MPEIOMJICHUS CBETA, 3aKOHBI COXPAaHEHHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEI
NP SIEPHBIX PEAKIUAX, TPU ATOM J1aBaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA M 3alMCBIBATh €r0 MaTEMaTHICCKOE BBIPAKEHNUE;



OOBSCHATH (PU3UYECKHUE TMPOLECChl M CBOMCTBA TEl, B TOM YHUCJIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTHYECKUX
1aroB € OMopol Ha 2—-3 W3Y4YEHHBIX CBOMCTBA (PU3MYECKHX SIBICHHI,
(bu3HUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THhIC 3a/1a4u (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCTIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHE BETMUNHBL: Ha
OCHOBE aHaJIM3a yCJIOBUS 33Ja4d 3aMMChIBATh KPATKOE YCIOBUE, BBISBIATD
HEJOCTAIOIINE WU M30BITOYHBIE JAaHHBIE, BHIOUPATH 3aKOHBI U (POPMYJIBI,
HEOOXOAMMBIE JUISl pELIeHUs, MPOBOAUTh pPACUETHl M  OLIEHUBATH
PEATMCTUYHOCTD MOJTYYEHHOTO 3HaYCHHsI (PU3NUECKON BEITHMYMHBI,
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO pPEHIUTh NIpH MOMOUIU
(U3NYECKUX METO/I0B, MCIOJIb3Yysl ONMCAHME HCCIIEIOBAHUS, BBIICIATH
IPOBEPSIEMOE  TMPEANOIO0KEHUE, OLIEHUBATh MPABWIBHOCTh IOPSJKA
IPOBEIECHHUS  HUCCIEIOBAaHUs, JEJaTh BBIBOJbI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHHI U OIBITOB;

IPOBOJUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SIBICHUW WIH
¢u3nyeckux CBOWCTB Tel (M3y4deHHE BTOporo 3akoHa HbroToHa, 3akoHa
COXpAHEHUs] PHEPruHu, 3aBUCUMOCTh IEpUoAa KOJIEOAHUU MPYKUHHOIO
MasTHHKa OT Macchl Tpy3a U KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/Ibl MaJIbIX KOJI€OaHUH, MPSMOJIMHENHOE pacCIpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTpP, M3YUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie M CBOWCTB H300pakKeHWsl IMpeaMeTa B cOOMparouieu
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIy4YEeHHS):
CaMOCTOSATEJIbHO  COOMpaTh YCTAaHOBKY U3  M30bITOYHOro Habopa
000py10BaHUs, ONMUCHIBATH X0/ OIbITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI;

IPOBOJIUTH IPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUI, onpenenss
CpedHee 3HAuYE€HHE U3MepseMoill BeluyuHbl ((OKYCHOE paccTOsHUE
coOuparomieii JTuH3bI), OOOCHOBBIBATH BBIOOp cCmOco0a W3MEpEHUs
(u3MepuTenbHOro npudopa);

IPOBOJNTh MCCIEIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JBIKEHHMM 0€3 HadyallbHOM CKOpPOCTH, MHepuoaa
KOoJIeOaHU MaTeMaTHU4ecKOoro MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)K€HUsl CBeTa OT yrja MaJeHUs W yria MpeloMJIEHHs] OT yria
NajJeHus1): IUJIAaHUPOBATh MHCCJIEOBaHUE, CaMOCTOSTEIbHO COOMpaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yJibTaThbl MOJYYEHHOW 3aBUCHMOCTH



bu3HUeCKUX BEIMYMH B BUJIC TaOJNUIl M T'paHUKOB, J€NaTh BBIBOABI IO
pe3ynbTaTaM UCCIE0OBaHNUS;

MPOBOJUTh KOCBEHHBbIC HW3MEPECHHS (U3MUECKUX BEIMYUH (CpPEIaHSSA
CKOPOCTh ¥ YCKOPEHHE TeJa PHU PAaBHOYCKOPEHHOM JIBIDKCHUH, YCKOPEHUE
CBOOOJHOTO TAaJCHUS, KECTKOCTh TMPYXKHUHBI, KOIDPHUIMEHT TpPEHUS
CKOJIbKCHMSI, MEXaHW4Yeckass padoTa M MOIIHOCTb, YAaCTOTa WU TMEPUOJ
KOoJIeOaHWi MaTeMaTHYeCKOr0 WM MPY>KUHHOTO MAasTHHUKOB, ONTHYECKas
cuia coOuparoIlel JIMH3bI, PAJAUOAKTUBHBIA (POH): TIUJIAHHUPOBATH
WU3MEpPCHHUsS, COOMpAaTh SKCICPUMCHTAIBHYIO YCTAaHOBKY U BBITIOJIHSTH
U3MEpEHHUs, CleAys NPEII0KEHHON WHCTPYKIIUU, BBIYUCISATH 3HAYCHHE
BEJIMYMHBI U aHATTU3UPOBATH MOYIECHHBIE PE3YIbTaThI C YIETOM 3aJaHHOM
IIOIPEIIHOCTHA U3MEPEHUN;

coOr0aTh MpaBujia TEXHUKU 0€30MacCHOCTH MpU paboTe ¢ 1abopaTopHbBIM
000pynOBaHUEM;

pa3nu4aTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (HU3UYECKUX MOJIEICH:
MaTepHalbHasl TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCHYHBIH HCTOYHUK
CBETa, JIy4, TOHKAasl TMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAs MOJIEIb
aTOMHOTO f]Ipa;

XapaKTepU30BaTh TPHUHIMIBI JEHCTBUS HW3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUcaHus (B TOM 4YHUCJE:
CIIUIOMETpP, JaTYMKK TIOJIOKEHUS, PACCTOSHUS W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEpUCKom, (oToamnmapar, ONTHYECKUE CBETOBOJIBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMOIB3Yys 3HAHUA O
CBOMCTBaX (PU3MUECKUX SIBICHUH U  HeoOXoauMmble (u3nueckue
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKU U3YYEHHBIX TEXHHUYECKUX
YCTPOKNCTB, U3MEPUTEILHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIIECCOB MPHU
pelieHH  y4eOHO-TIPAKTUYECKUX  3aJay, ONTHUYECKHE CXEMBbl IS
MOCTPOCHUS N300paKEHUH B IJIOCKOM 3€pKajie M COOMparoIiei JINH3E;
NPUBOMUTH  MpuUMepbl  (HAXoauTh  WHMOpPMAIIMI0O O  TpUMEpax)
MIPAKTUYECKOTO HCIIONh30BaHUS (U3MUECKUX 3HAHWNA B TIOBCETHEBHOMN
KU3HM IS o0ecrieueHus: 0€30MacHOCTH TPU OOpaIlleHUH ¢ NMpUOopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JJ0POBBS M COOJIIOICHUS] HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpY Karouien cpeie;

OCYIIECTBIISITh TOMCK HWHpOpMANud (PU3NYECKOrO0 COJEpKaHHWS B
HNuTepHere, caMOCTOSATENBHO (HOPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOAUTD
MyTH OMpenesieHrs TOCTOBEPHOCTH MOJYYEHHON MH(OpMAIMu HAa OCHOBE
UMEIOIIUXCS 3HAHUH U TOTIOJTHUTETLHBIX UCTOUYHUKOB;



MCIOJIb30BaTh MPHU BBIOJIHEHUHM Y4EOHBIX 3aJaHUM HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (GPU3NUECKOro CoAepk aHUsl, CIIPaBOYHbIE MAaTEPUaIbl, PECYPCHI
cetu MHrepHer, Bianerb nNpuéMaMH KOHCIIEKTUPOBAHUSA  TEKCTA,
npeoOpa3zoBaHus MH(POPMALUMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOIIEHUS HA OCHOBE
MHPOpMAllMU U3 HECKOJbKHUX HCTOYHUKOB (PU3MUECKOro cojaepKaHus,
nyOIMYHO TPECTABMIATh PE3YNIbTaThl IPOESKTHON MIIM UCCIEI0BATEIbCKON
JNEATENIbHOCTH, IIPU  OTOM TPAaMOTHO  HCHOJB30BaTh  W3YYEHHBIN
NOHATUHHBIM anmaparT u3ydyaeMoro pasjena (U3NKA U CONPOBOXKAATh
BBICTYIJICHWE TMpE3eHTAalNer ¢ Y4€TOM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHKOB.
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bu6nmmoreka [IOK
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bubmuorexa [IOK
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. but6mmoreka [IOK
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. . bubnuorexa [JOK
2.2 [TocTosIHHBIN NIEKTPUUYECKUI TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
Bbu6mmoreka [JOK
2. M 1 1.
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