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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 @Qu3MKke Ha YypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE MOJIOKEHUWN U TpPeOOBaHWM K pe3yidbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOW MPOrPaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueil porpaMMbl BOCIIUTAHUS U
Konuenuuu npenoaaBanus yueOHoro npeamMera «Ousukay.

Conmepxanne mporpaMmbl 1O (U3MKE HANpaBlIeHO HAa (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM TpPaMOTHOCTH OOYYAaIOIIMXCA W OPraHU3ALMIO0 U3YYEHUS
¢u3nKn Ha NEATENHHOCTHOW OCHOBE. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXXHOCTH Y4eOHOro mnpeamera B peanusauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METANpPEAMETHBIM pe3yJbTaTaM OOyUYeHUs, a TaKxKe
MEXIPEAMETHBIE CBA3M €CTECTBEHHO-HAyYHBIX Y4YEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa30BaHMS.

[Iporpamma 1o (u3uKe ycTaHaBIMBAET paclpesesieHne yueOHoro Matepuana
1o rogam o0y4yeHus (1o Kjiaccam), MpejiaraeT MpUMEpPHYIO MOCIeI0BaTEIbHOCTD
U3yUeHUs T€M, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHS NPEIMETHOIO COJIEpXKaHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEH 00yJarOITUXCHI.

[IporpamMmma no ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOJIUYECKON
MOMOIIIM YUUTEINIO B CO3/IaHUU paboyeil mporpamMmsl 0 yueOHOMY MPEIMETY.

dusuka sBIsIeTCS CUCTEMOOOPA3YIOIIMM ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TIOCKOJIbKY (PU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBIICHUH,
U3y4aeMbIX XUMHUEH, OUOIOTHEN, aCTpOHOMHUEH 1 (pu3nuecKoi reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYUYHYIO KapTHUHY MHUpa, MPEJOCTaBIsIeT Haubosee sCHbIE
o0pa3ibpl MPUMEHEHHUs] HAYYHOTO METOJa MO3HaHMsI, TO €CTh Crocoda MOIydeHUs
JOCTOBEPHBIX 3HAHUU O MHUPE.

OnHa M3 TNaBHBIX 337a4 (PU3MUECKOro oOpa3oBaHUS B CTPYKType OOLIEro
00pa30BaHUsI COCTOUT B (POPMHPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTU U
UHTEpeca K HayKe y 00y4aronuxcs.

N3yyenne ¢u3ukun Ha 0a30BOM ypOBHE MpEANOiaraeT OBJIAJCHHUE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYyUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSACHSATH SIBJICHMUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HayYHOT'O UCCIICIOBAHMS;

e UHTEpPIPETUPOBATH  JIlAaHHBIE W  HCIIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA ISl IOTyUYEHUS BBIBOJIOB.

Henu wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUS
ompeneneHsl B Konmenmuu mnpemnogaBanusi ydeOHOro mnpeamera «Dusnka» B
oOpa3oBareibHbIX opraHu3anusx Poccuiickoii @expepauuu, peann3yrOMIUX
OCHOBHbIE  00I1€00pa3oBaTe/IbHbIEe MPOrpPaMMbl, YTBEPXKAEHHOM pelIeHUEM



Koserun MunuctepcTa npocsenieHusi Poccuiickoit @enepanuu (IpoToKos oT 3
nexadpst 2019 r. Ne [1K-48H).
Heaun uzyyenus ¢pusuku:

NprUOOpEeTeHHEe WHTEpeca W CTPEMIICHHsS] OOydYarolmuxcsi K HaydyHOMY
U3YYCHHUIO TPUPOJIbI, Pa3BUTUE HUX HHTEIJICKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MIO3HAHUS M (HOPMUPOBAHHE
MCCIIEJIOBATEIHCKOTO OTHOIIIEHUS K OKPY)KAIOIINM SIBIICHUSIM;
(dopMUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3YICHHS OCHOB
CTpOCHHMSI MaTepru U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH,

dopMupoBaHUE TPEACTABICHUNH O POIM (U3UKH TSI Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
po(eCCUOHATTLHON JIEATEIHHOCTH, CBSI3aHHOW ¢ (PU3UKOMH, MOATOTOBKA K
JaJbHEHIIIeMy OOYYCHHIO B ’TOM HaIpaBJICHUH.

JlocTikeHne 3TUX Iejed MmporpaMMmbl MO0 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00€CTIEYMBACTCS PEIICHUEM CIIEYIONTUX 3a4a4:

OpuoOpeTeHre 3HAaHWM O JHUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXAHUYECKUX, TEIUIOBbIX, JJIEKTPUYECKHX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSX;

MPUOOpPETEHNE YMEHUIN OMHUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
HCIIOJIb30BAaHUEM ITOTYYEHHBIX 3HAHUI;

OCBOCHHME METOJOB pEIIEHUA NPOCTEUIIMX pacyETHBIX 3adad C
UCII0JIb30BaHUEM duznyeckux MoJIeNIeH, TBOPUYECKHUX U
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHE YMEHUM HAOJIIOAAaTh MPUPOIHBIE SBJICHHS U BBIIOJIHATH ONBITHI,
nabopatopHble pabOTBI U OIKCIEPUMEHTAJIbHBIE HCCICNOBAaHUS C
UCIIOJIb30BAHUEM U3MEPUTEIBLHBIX PUOOPOB;

OCBOEHHE NMPUEMOB PabOTHl ¢ MH(popManuel (U3NIECKOro COIAEPIKAHMS,
BKJIFOUasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTI)KCHUSX (DU3UKH, aHAIHU3 U
KPUTHUYECKOE OLIEHWBaHUE UH(POpMAIIHH;

3HaKOMCTBO €O chepamu po(hecCUOHATBEHON ACITETbHOCTH, CBSI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMU Ha
JTOCTKEHUAX (PU3UIECKON HAYKHU.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpa3oBanus otBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
Kiacce — 68 yacoB (2 yaca B Hezelno), B 9 kiacce — 102 yaca (3 4aca B HEZIEIIO).

[Ipennaraemslii B mporpaMme 1no (Qpu3uke nepedyeHb JadopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHATENIbHbIN XapaKTep, yYUTEIb JENAaeT BbIOOP MPOBEACHHUS



Ja00paTOPHBIX PadOT M ONBITOB C YYETOM HMHAMBUIYAIBHBIX OCOOCHHOCTEH
00y4Jarommuxcsi, CIucKa AKCIEPUMEHTAIbHBIX 3aJlaHUK, TpeajlaraéMblX B paMKax
OCHOBHOT'O I'OCYIapCTBEHHOTO AK3aMEHa 10 (PU3HKE.



COJEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHUM OKPY:KAONIEro Mupa.

duznka — Hayka O mpupone. SBieHuss npupoapl. OU3NUECKUE SBICHUS:
MEXaHUYECKUE, TEMIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznyeckue BenuuuHbl. M3mepenue Qusnueckux BenuyuH. Duznyeckue
npubopsl. [lorpemnocts n3mMepennii. MexayHapoaHas CUCTEMa €/IMHUIL.

Kak ¢wusuka u gpyrue ecTecTBEHHbIE HAyKH H3Y4yaloT MPUPOY.
EctecTBeHHO-HAYUYHBIM METOJl TMO3HAaHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BONPOCA, BBIJIBUYKEHHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 00bICHEHHE
HaOmoaaemMoro apieHus. Onucanue Gu3NUECKuX SBICHUM ¢ MOMOIIbIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIE, DSJIEKTPUYECKUE, MArHUTHBIE, CBETOBbIC

SIBJICHUSL.
2. ®usnueckue MpuOOPHI U MPoLEIypa MPSMbIX U3MEPEHUI aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopuwvie padbomul u onvimol.
1. OmpeneneHue UEHbI AeIE€HUs MIKaJIbl U3MEPUTEIBHOTO PUOOpa.
2. M3MepeHune pacCTOAHUM.
3. U3mepenne o0ObEMa )KUJKOCTU U TBEPAOIO TENA.
4. OrmpeneneHue pa3MepoB MAJIBIX TE.
5. M3MmepeHne temreparypsl NPU TMOMOIIHA JKMAKOCTHOTO TEPMOMETpa U
JNATYMKA TEMIIEPATYPHI.

6. IIpoBenenue wmccienoBaHMs MO NMPOBEPKE THUIIOTE3BI: AAIBHOCTH IMOJETA
HIapyKa, MyIIEHHOTO TOPU30HTAIBHO, TeM OO0JIbIlIe, YeM OOJbIlIE BhICOTA
IyCKa.

Paszgea 2. IlepBoHayajibHbIE CBEACHUS O CTPOCHHH BellecTBa.

Crpoenne BemecTBa: aTOMbl W MOJEKYNbl, HX pa3Mmepbl. OmNbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBH)KEHUS YACTHI[ C
Temrneparypoil. bpoyHoBckoe nBmwkenue, muddysus. BzammonmericTBue 4acTHI
BEILECTBA: MPUTSIKEHUE U OTTATKUBAHUE.

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHUE T'a30B, KUIAKOCTEH U TBEPABIX
(KpucTayuiM4eckux) Teda. B3auMocBs3b MEXJIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HabGmropenne OpoyHOBCKOTO JIBHXKECHHSI.



2. HaGmonenue quddys3un.
3. HaGmronenme  sBiaeHUl,  OOBSCHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuwvie padbomul u onvimel.

1. OueHka JuaMeTrpa aroMa METOAOM psAnoB (C  HUCIOJIb30BaHUEM

dboTorpaduii).
2. OmbIThI 110 HAOJIOIEHUIO TETNIOBOTO PACIIUPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MIPUTSHKEHUS.
Pa3nen 3. /IBH:KeHHE U B3aUMO/IelicTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM JBMKEHHUU. Pacuér mytu u
BPEMEHH JIBHXKCHUSL.
SBnenue wuHepUMH. 3aKOH HWHEPIUMU. B3auMmopeicTBHe Tel Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JIBMXKEHUs Teld. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHOCTh BemiecTBa. CBA3b IJIOTHOCTU C KOJMYECTBOM MOJEKYJI B €IUHUIIE
00BbEMa BeleCTBa.
Cuna xak xapakTepUCTHKa B3auMoJehcTBUsA Ten. Cuila ynpyrocTd U 3aKOH
I'yka. 3mepenune cuiibl ¢ OMOIIBIO AUHAMOMETpA. SIBJIeHHE TATOTEHUS U CUJIa
TskecTH. Criia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnoxxenue
CWJI, HAIIPABJIEHHBIX 10 OJHOW NpsAMoM. PaBHomelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOs. TpeHre B MPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HabGmrogenne MexaHMYeCKOro JIBUKEHHUS TeJa.
2. HM3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUYKECHUS.
3. HaOnronenue siBaeHUS MHEPLIUH.
4. HaOmroneHne n3MeHEeHUs! CKOPOCTU MTPU B3aUMOJEHCTBUHU TEN.
5. CpaBHEHHME MaccC M0 B3aUMOJICUCTBHIO TEIL.
6. CroxeHue CuJjl, HallPaBJIECHHBIX IO OJJHOM IIPSIMOM.
Jlabopamopusie padbomul u onvimel.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABUKEHHUS (IIApUKA B XKUIKOCTH,
MOJIETTH DJIEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpenenieHre cpeHEd CKOPOCTH CKOJBXKEHUS Opycka WM IIapuKa M0
HaKJIOHHOM IIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO Tea.

4. OmBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacCTsDKEHUS (nedopMarivi)
NPY>KUHBI OT TPUIIOKEHHOUN CHUIIBI.

5. ONbITHl, IEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI TPEHHSI CKOJIbXEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTENH W ra30B.



HNasnenune. CriocoObl yMEHBIIICHHS U YBEJIMUCHUS JaBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHUS Traza OT 00bEéma, Temmeparypbl. llepemava maBieHHs
TBEPIABIMU TEJIAMH, KUAKOCTAMH U razamu. 3akoH llackans. [IHeBmaTnueckue
MaIIHbl. 3aBUCUMOCTb JABJICHHS KUJIKOCTH OT TIyOuHBI. ['Mapocratuyeckuii
napanokc. Coobmatomuecs cocyabl. [ uapaBindyeckue MexaHU3MBbI.

AtMmocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbBI CylecTBOBaHUS
BO3AyImIHON 000mouku 3emiu. OmnbiT Toppuuemnu. M3mepenue arMochepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHHs OT BBHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 11t u3MepeHust aTMoCc(HEepHOro IaBJICHHUS.

JlelicTBrE )XUAKOCTU U Tra3a Ha IOrpyKEHHOE B HUX TeJo0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBHCUMOCTD JIABJICHHS T'a3a OT TEMIIEPATYPHI.

[Iepenaua naBineHUs KUIKOCTHIO U Fa30M.
Coobmraromuyecst COCY/IbI.
['mapasnuueckuii mpecc.
[IposiBnenue nercTBUst aTMOC(HEPHOTO AABICHUS.
3aBUCUMOCTbH BBITAIKUBAIOIIEH CUIIBI OT 00BEMA MOTPYKEHHOM YacTH Tena
Y TJIOTHOCTH JKUJKOCTH.
PaBeHCTBO BBITATKMBAIOIIEN CUJIbI BECY BBITECHEHHOMN KUIKOCTH.
8. YcIlOBHE IUIaBaHUS TEJ: NIABAHUE WIIM MOTPYKEHHUE TEJI B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TJIOTHOCTEN Tella U KUJIKOCTH.
Jlabopamopuwvie padbomul u onvimol.
1. HccrnenoBanue 3aBUCMMOCTH Beca Telia B BOJIE OT 00bEMa MOTPYKEHHOMU B
YKUJIKOCTb YaCTH TeJa.
2. OnpeneneHre  BBITAIKMBAIOLIECH  CHJIBI, JECUCTBYIOIIEW Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CUIIBI, JEMCTBYIOIIEH HA TEJIO
B JKHJIKOCTH, OT MACCHI TENa.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUJIBI,
JICHUCTBYIOIICH Ha TEJO B )KUJKOCTH, OT 00bEMa MOTPYKEHHOU B KUKOCTh
YaCTH TeJIa U OT IJIOTHOCTH KUJIKOCTH.
5. KoHCTpynpoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOJKU U
OIpEAEIICHUE €€ TPY30IOABEMHOCTH.

Paznea S. Pa6ora u MOIIHOCTB. JHEprus.

Mexanudeckas pabora. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pblUar, OJOK, HAKIOHHAs IUJIOCKOCTh. [IpaBmiio
paBHOBecus pouara. [[pumeHenue npaBusia paBHOBECHS phiuara K 0J10Ky. «30J10TO€
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npaBmwio» Mexanuku. KIIJ[ mpocTeix Mmexanun3moB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHHUKE.

Mexannueckas dHeprud. KuHernueckas W TNOTEHUHAIbHAs SHEPIUS.
[IpeBpailieHre 0AHOTO BHUJIa MEXAaHUYECKOW SHEPTUU B APYTOW. 3aKOH COXPaHEHUS
SHEPrUM B MEXAHUKE.

Hemoncmpavuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuwvie padbomul u onvimel.

1. Ompenenenue pabOThI CUIIbI TPEHUS P PABHOMEPHOM JBUKEHUU TeJla TI0

TOPU30HTAIIBHON TOBEPXHOCTH.
2. HccnenoBaHue yCcioBHI paBHOBECHS pblyara.
3. Usmepenue KIIJI HaKIOHHOM IJIOCKOCTH.

4. M3ydeHue 3aK0HA COXPAHEHUSI MEXAHUUYECKOW SHEPTUM.
8 KIIACC

Pa3znea 6. TeruioBblie IBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPHUH CTPOEHUS
BellecTBa. Macca W pa3Mepbl aTOMOB U MOJIEKYJ. ONBITHI, MOJITBEPKIAIOIINE
OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH.

Mopenu TBEPAOTO, JKHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJIOKEHUU MOJIEKYISPHO--KUHETUYECKON TEOPUH.
CmaurBaHU€ U KaWJUISIpHBIE sIBIIEHUS. TemIoBoe pacliupeHne U CKaTHeE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBHXKEHUS
yactull. Buytpennsas sHeprus. CrocoObl HM3MEHEHUsS BHYTPEHHEH OSHEpruu:
TeruIonepeaya u coBepiieHrue padotsl. Buabl Temionepenayu: TemiIonpoBOAHOCTb,
KOHBEKIHUS, U3JIyYCHHUE.

KonuuectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHe. YpaBHEHHE TemsioBoro Oamanca. IlmaBnenue w
OTBEpPJACBAHUE KPUCTAUIMYECKUX BELIESCTB. YJEeiIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaencamnus. Mcnapenuwe. Kunenue. VYpenbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYphl KHUIEHUS OT aTMOC(HEpHOro
JABJICHUS.

BnaxnocTte BO3aYyXA.

DHeprus TOIUIUBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Ipunnunsl pabotel TermaoBbix aBurateneit KIIJ[ TerioBoro aBurarters.
TermnoBble ABUTATENIN U 3aIUTAa OKPY>KAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPAIIECHUS SHEPTUHU B TEIIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HabGmrogenune OpoOyHOBCKOTO IBHXKEHHUS.



vk W

© o N o

10.
11.
12.
13.

Habmonenne nuddysum.

Habmronenre sBieHnii cMauMBaHUs M KaIMJLISIPHBIX SBIICHHI.
Habmroienre TerioBoro pacmpeHus Tel.

N3meHenne namieHWs ra3a NMpU M3MEHEHUH 00bEMa M HArpeBaHUU WIIU
OXJIAXKJICHHUH.

[IpaBuia u3MepeHus: TemMIepaTypsl.

Bunpl Teronepenaym.

OxnaxxaeHue pu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHCIIHUMH CHJIAMHU.
CpaBHeHUE TETUIOEMKOCTEH pa3IMUHBIX BEIIECTB.
HaoOmronenne KuneHus.

HaOmroieHre mocTossHCTBA TeMIIepaTyphl MPH TUIABICHUU.
Mojenan TeIJIOBBIX JABUTaTEIICH.

Jlabopamopuwvie pabomul u onvimul.

1.
2.
3.

10.
11.
12.
13.

OnbIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpITel MO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue gaBieHUs BO3yXa B OaJJIOHE IINPULIA.

OnebITeI, AEMOHCTPUPYIOUIME 3aBUCUMOCTBH JIABJIECHUS BO3JyXa OT €ro
00BbEMa U HArpEeBAHMS WIIA OXJIAKIACHMUS.

[TpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUYECKOIN TPyOKE OT TeMIIepaTyphl.

HaGmronenne wu3MeHeHMs] BHYTPEHHEH »JHEprud Tejla B pe3yJbTare
TeIIoNnepesay U padoThl BHEIIHUX CHUII.

HccnenoBanue sABIEHHS TEIJIOOOMEHAa NPH CMEIIMBAHUM XOJIOJHOW W
ropsi4eu BOJBI.

Onpenenenue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHONO BOAOW  MpuU
TETIO0OMEHE C HAarpeThIM METANIMYECKUM IIIUHIPOM.

Onpenenenue yieapHON TEINIOEMKOCTH BELIECTBA.

Hccnenosanne npouecca uCIapeHus.

Onpenenenne OTHOCUTEIBHOM BIAKHOCTH BO3IyXa.

Onpenenenue yieapHON TEIIOTHI IJIABJIEHUS JIbJA.

Paznen 7. JjekTpudyecKue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzauus Tenl. J[Ba poaa snekTpuueckux 3apsgoB. BzaumoneilicTBue
3apspkeHHbIX  Ted. 3akoH KynmoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJl OT BEJUYUHBI 3apsAJI0B U PACCTOSHUSI MEXKAY TEIaMU).

Onektpudeckoe mnoje. Hanpsok€HHOCTh 3nekTpudeckoro mnoiis. [lpuHuun
CYTIEPITO3UIINN IIEKTPUUECKUX TMOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpoBOJHUMKM W JUANEKTPUKU. 3aKOH  COXpPAaHEHUS
3JIEKTPUYECKOTO 3apsa.

DNEKTPUYECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DSIEKTPUUECKOTO TOKA.
HNcToyHMKM TOCTOSSHHOrO TOKa. JIeWCTBUSI 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUHN TOK B JKUJIKOCTSX U raszax.

Onektpuueckass uenb. Cuia  Toka.  DJIEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBieHUe MPOBOJHUKA. YEIbHOE CONPOTHUBIIEHUE BemlecTBa. 3akoH Oma
JUIs yuacTka uend. [locneaoBaTenbHOE U TapauieIbHOE COEAMHEHNE TPOBOIHUKOB.

PaGota u MomHOCTH »3yeKTpuueckoro Toka. 3akoH JDxoyns—Jlenna.
DneKkTpudecKre Ienu U MoTpeOuTenn dIeKTpuieckoil sueprun B 6piTy. KopoTkoe
3aMbIKaHUE.

[ToctostnabIe MarHuThl. B3anmoaeicTBE MOCTOSHHBIX MATHUTOB. MarHuTHOE
nosie. MarautHoe mosne 3eMJIM M €ro 3HauyeHWe i KW3HU Ha 3emuie. OmbIT
Opcrena. MarauTHOE MoJie JIEKTPUIECKOro Toka. [I[puMeHeHne 3J1eKTpOMarHuToB
B TEXHUKE. J[eICTBME MArHUTHOTO MOJIsI HA MPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEIb
MOCTOSSHHOTO  TOKa. MCnonb30BaHHWE AJIEKTPOJBUTATENCd B  TEXHHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

OnbiTel Dapajnes. SBieHUE 3IEKTPOMArHuTHON MHAYKIMU. [IpaBuino Jlenna.
DIIEKTPOreHepaTop. Crnioco0b1 ITOJTyYEHHUS AIEKTPUYECKOU SHEPI'UHu.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMbIX UCTOYHUKAX YHEPTUH.

Jemoncmpayuu.

DIIeKTpU3aLHus TEN.
JIBa pojia 3IEKTPUYECKUX 3apsiI0B U B3AUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO M AEUCTBHE DIIEKTPOCKOMA.
DIIEKTPOCTATUYECKAs HHIYKIIUS.
3aKOH COXpaHEHUs PIECKTPUUECKUX 3aPsJIOB.
[IpoBOIHUKY U AUPIAEKTPUKH.
MoenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
HcTounnkn NOCTOSSHHOTO TOKA.
JIelCTBHUS JIIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. ['a30BbIi pazps.
. I3Mmepenune cuiibl TOKa aMIIEPMETPOM.
. I3MepeHnune 35IeKTpUYeCcKOro HAps)KEHUs. BOJIbTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUMN.
. BzaumoiericTBrEe OCTOSIHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH PA3JAEICHUS ITOJFOCOB MarHuTa.
. MonennpoBaHHe MarHUTHBIX I1OJIEW OCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHur.

JlericTBME MarHUTHOTO TIOJISL HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENH TTIOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JIEKTPOMAarHUTHON MHIYKIIHH.

OnbiTl Dapajnes.

3aBUCUMOCTh HAIpaBJICHUs HWHAYKIIMOHHOTO TOKa OT YCJIOBHUH €ro
BO3HUKHOBCHHSI.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie pabomul u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpiTel MO HAOMIONEHUIO DJICKTPU3ALMM TEN HWHAYKIUEH U TpHU
COMIPUKOCHOBEHUH.

HccnenoBanne NEHCTBUS DJICKTPUYECKOTO TIONS HA TMPOBOJHUKU U
JINDIIEKTPUKH.

COopka u npoBepka padbOThI JIIEKTPUIECKOMN 1IETH TOCTOSIHHOTO TOKaA.
M3Mepenne 1 peryaTupoBaHre CHUITBI TOKA.

W3mMepenne u peryaTupoBaHnue HAIPSKEHUS.

HccrnenoBanne 3aBUCHMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pPEe3UcTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATPSHKEHUS HA PE3UCTOpE.

OnbITHI, JIeMOHCTPUPYIOIIINE 3aBHCHMOCTb AIIEKTPUIECKOTO
COTPOTUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IJIOMAAU TOMEPEIHOTO
CEUCHHUS U MaTepuana.

[IpoBepka mpaBuiIa CIOXKEHHS HANPSHKEHUH MPH TOCIEA0BATEIILHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBmia uis CHUIBI TOKAa MPH MapalieIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI SIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.
Omnpenenenre MOIIHOCTH  JJCKTPUYECKOTO TOKA, BBIACIAEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, MIYIIETO 4epe3 JamIouyKy, OT
HaINpsHKCHUS HA HEH.

Onpenenenue KIIJ] HarpeBaTesns.

HccnenoBanre MarHUTHOTO B3aMMOICHCTBHSI TIOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHuTHOTO TIOJISI TIOCTOSTHHBIX MAarHUTOB MPU UX 00bEeTMHEHUN
U pa3JIeICHUH.

HccnenoBanue neicTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OneITBl, JIEMOHCTPHUPYIOUIUE 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKK C TOKOM M MarHUTa OT CHJIbI TOKA U HAMPABIIEHUS TOKA B KaTYIIIKE.
N3yuyenue neicTBUss MarHUTHOTO TOJIST HA TIPOBOAHHUK C TOKOM.



19. KoHcTpynpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEIS.

20. 3mepenne KIIJl anexkrpoaBUraTeIbHON YCTAaHOBKHU.

21. OOBITBl IO HMCCIEIOBAHUIO SIBJICHUSA AJIEKTPOMArHUTHOM HWHIYKIIUU:
VCCIIEIOBAHUE W3MEHEHUW 3HAYCHHMS W HAIPABJICHUS HWHIYKIIMOHHOIO

TOKa.
9 KUIIACC

Pa3nen 8. Mexann4yeckue siBJICHUS.

Mexannueckoe nBWKeHME. MarepruanbHas Touka. (Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABMKEHUA. PaBHOMEpHOE MPAMOJIMHEUHOE
nBkenne. HepaBHoMepHoe npsiMosinHeitHOe ABMkeHue. CpeHsis 1 MTHOBEHHAs
CKOPOCTb T€Ja TP HEPABHOMEPHOM JBHKECHUH.

VYckopenune. PaBHOyckopeHHOE mpsiMoiinHENHOEe JBrkeHue. CBoOogHOE
nageHue. OnbiTel ["anumnes.

PaBHOMepHOE nBMXEHWE MO OKpYKHOCTH. [lepmon m dactota obOparieHus.
JluneriHas u yriioBas CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[Iepseiit 3akoH HeroroHa. Bropoii 3akon Herorona. Tpernii 3akoH HprotoHa.
[IpuHIUII CYyNIEpHO3ULIUU CHUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TPEHUS CKOJIbXKEHUS, CHUIa
TPEHHUS ITOKOsI, APYTUE€ BUIABI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOHOTO
najgeHus. JBmxenue mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue matepuanbHON TOYkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJOTO TEJA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TsxecTn.

Nmnynee tena. M3meHenue mMmiyibca. UMIynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEakTUBHOE IBM>KEHUE.

Mexanuveckass paboTa W MOIIHOCThb. PaboTa CMJI TSXKECTH, YNPYTrOCTH,
TpeHus. CBsi3b dHEpruu U padboThl. [loTeHIIManbHas YHEPTUs Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIu. [loTeHInabHAs SHEPTHs CKATOM Npy)UHbl. KnHeTnYeckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUMU. 3aKOH COXPAHECHHUS MEXaHWYECKOU
SHEPIuMu.

Hemoncmpayuu.

1. HaGmronenne MexaHUYECKOTO JBM)KEHUS Tejla OTHOCUTENIBHO Pa3HBIX TEI

OTCUETa.
2. CpaBHeHME TyTE€H W TPACKTOPHUM JBUKEHUS OIJHOTO W TOTO XK€ Tela
OTHOCHUTEJIBHO PAa3HBIX TEJl OTCUETA.
N3MepeHmne CKOpOCTH U YCKOPEHUS MPSIMOJTMHENHOTO IBUKCHMUS.
4. HccnepoBanne MpU3HAKOB PABHOYCKOPEHHOTO JIBUXKEHUS.
HaOnronenue aBuxeHust Tejia mo OKpy>KHOCTH.



8.
9.

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

Hab6mronenne MexaHn4ecKux sSIBICHUN, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIHHO
KaOuHeTa (HU3UKU.

3aBUCUMOCTh YCKOPEHUS Tella OT MAacChl Tella W JCUCTBYIOIICH Ha HETO
CUJTBL.

Habmoienne paBeHCTBa CHIT TIPH B3aUMOJICHCTBUH TEJ.

M3meHeHune Beca Tena mpy yCKOPEHHOM JIBUKCHUH.

[lepenavya uMITyibca mpyu B3aMMOJICHCTBHUH TEJI.

[TpeoOpa3zoBaHus YHEPTUH MTPU B3aUMOICHCTBHH TEIL.

CoxpaHeHHe UMITYJIbCA TIPH HEYTIPYTrOM B3aUMOJICHCTBHUH.

CoxpaHeHHe UMITYJIbCa TIPU a0COTIOTHO YIIPYTOM B3aWMOICHCTBUH.
HaGmroneHne peakTHBHOTO ABM)KCHHUS.

CoxpaHEeHHE MEXaHUYECKOW PHEPTUU MTPU CBOOOHOM I1aJICHUH.
CoxpaHeHHe MEXaHUYECKOW YHEPTUU TPU JBIKCHUU TeNa MO JeHCTBHEM
TPYKUHBI.

Jlabopamopuwvie padbomul u onvimeol.

1.

10.

11.

KoHcTpynpoBanue Tpakra Uis pa3roHa U JalbHEWUIIEro paBHOMEPHOTO
JBIDKCHUS TIapUKA U TEJIEHKKH.

OrnpeneneHue CpeaHel CKOPOCTU CKOJIBKEHHUSI OpyCKa WU JABUKEHUS
11apyKa I10 HaKJIOHHOM INIOCKOCTH.

Onpenenenue yCKOpEHHsI Tejla MpPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOU IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JIBI>KEHUU 0€3 HauaJIbHOU CKOPOCTH.

[IpoBepka ruMoOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBXKEHHHM 0€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KaK psJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJITUHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenne kKodhHUIMEHTA TPEHUS CKOJTBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue padbOTHI CUIIbI TPEHUS ITPU PABHOMEPHOM JIBUKEHHUH TeJla O
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIOPYrOCTH TIPH  TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOIBIKHOTO U MOJABUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS YIHEPTHH.

Pa3znen 9. Mexannueckue KoJie0aHUA M BOJIHBI.



KonebarensHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUIA: TIEPHUO]I,
4acToTa, aMIUIATYy1a. MateMaTu4eCcKuil U NPy KUHHBIN MasTHUKU. [IpeBpanieHue
SHEPTUHU MPU KOJIeOaATEeTHHOM JIBHKCHHH.

3aryxaromue — koseOaHusa.  BeiHykneHHole — koneOanus.  Pe3onanc.
Mexannueckue BoHBI. (CBolicTBa MeXxaHW4yeckux BoJH. IIpojonbHbie U
nonepeyHble BOJIHBL. JlIMHA BOJMHBI M CKOPOCTh €€ pPacnpoCTpaHEHUSI.
MexaHnuecKre BOJIHBI B TBEPJOM TENE, CEHICMUYECKUE BOIHBI.

3Byk. I'pomMKOCTh 3Byka M BbicoTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u
yIIbTPa3BYK.

Hemoncmpayuu.
1. HaGmiogenune koneGaHuii Ten TOJ IEUCTBHEM CHIBI TSDKECTH M CHIIBI
YOPYTOCTH.

HabGmonenne kosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGmronenue BoIHYXIEHHBIX KOJI€OaHUI U pe30HaHCA.
PacnpocTtpanenuie npoAoIbHBIX U IONEPEYHBIX BOJIH (HAa MOJIEIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKUI PE30HAHC.
JIaﬂopamoprle paoomoul u onvimol.
1. OmpeneneHue YacTOThl M MEpUojia KoJieOaHUM MaTeMaTUYECKOTro
MasiTHUKA.
2. OmpezeneHne 4acTOThI U MEpUOa KoeOaHU MPYKUHHOT'O MasgTHHUKA.
3. HccnenoBanue 3aBUCMMOCTHU TMEpUOJIa KOJICOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT JAJUHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH Iepuoia KojieOaHU Mpy>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IlpoBepka HE3aBUCHMOCTH IMEpUOJA KOJEOAHUN Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl rpysa.
6. OmbITBI, JEMOHCTPHUPYIOLIME  3aBUCHUMOCTh IMepuUoja  KOJeOaHMIt
IPYXKUHHOTO MasiTHUKA OT MAacChl rpy3a u )KECTKOCTU MPYKUHBI.
7. U3mepeHne ycKopeHusi CBOOOJHOrO NaJcHHUs.
Paznea 10. DiieKTpoMAarHuTHOE 1MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI.
DONEeKTpOMarHuTHOE  ToJie.  OJIEKTpOMAarHuTHble  BOJHBL.  CBolicTBa
ANEKTPOMAarHuTHeIX BOJH. Illkama 31eKTpOMAarHWTHBIX BOJH. Mcrnosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
OnekTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOKCTBA
CBETa.
Hemoncmpavuu.
1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BoaHOBBIE CBOMCTBA CBETA.
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Jlabopamopuwie padbomel u onvimel.
1. M3ydeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBbIO MOOHMIIBHOTO

TenedoHa.
Paznea 11. CBeToBble SIBJICHUS.
JlyueBass  Mmogmenp  cBera.  Mcrounuku — ceera.  IIpsamosnHEnHOE

pacnpoctpaHeHue cBeta. 3atMenuss ConHua u Jlynsl. Otpaxkenue cBera. [lmockoe
3epKajo. 3aKOH OTPaXKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH MperaomiieHUs cBeTa. llonHOE BHYTpeHHee
OTpaXeHHE cBeTa. lICmonb30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJIAX.

JInnza. Xop ydeit B muH3e. OnTudeckas cucrema goToarapara, MUKpOCKOa
u Teneckorna. ['na3 kak ontuyeckas cucreMa. ban3opykocTs U JanbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Onbitel HpioToHa. CnoxeHue
CIIEKTPAJIbHBIX LBETOB. J(Mcniepcus cBera.

Hemoncmpayuu.

[IpssMOTMHEWHOE PACIPOCTPAHEHUE CBETA.

Otpaxxenue cBera.

[Tonyuyenue n3o0paxxeHui B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenominenue ceera.

OnTuuecknii CBETOBO/I.

Xox nyuel B cCOOMparoNiei IMH3e.

Xon JIyder B pacCEeUBAIOIIEH JINH3E.

[Tonyyenue n300paxkeHUii ¢ TOMOIIBIO JINH3.

[Ipunnun aeiictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Mopmens rinasa.

11. Pa3noxeHue 6e1oro cBera B CHEKTP.

12. [lomyyenue O6enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopusie padbomul u onvimel.
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1. HccnenoBanme 3aBHCHMOCTH yIila OTPaKEHUS CBETOBOTO Jyda OT yrIja
najcHUS.

2. M3yuenume xapakTepuCTHUK H300paXeHUs MPEAMETA B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yIJIa MIPEIOMIICHUS CBETOBOTO JIy4a OT yTIJia
najcHUs Ha TPAHUIIE «BO3TYX—CTECKIIO».

4. TlomydeHue M300paKEHHM C OMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI coOMparomen
JIMH3HI.

6. OMBITHI 110 Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OmBITHI TIO BOCTIPUATHIO I[BETA TPEIMETOB MPU MX HAOIIOJEHUU Uepes
I[BETOBBIC (PHIIBTPHI.



Pa3gen 12. KBaHTOBLIE SIBJICHHUS.

Omnwitel Pesepdopna u 1umaneraphas mojensb aroma. Monens aroma bopa.
Hcnyckanue u nornouieHue ceera atoMoM. KBanTel. JInHeHyaTsie CIEKTPBHI.

PanuoaktuBHOCTE. Anba-, 6eTa- U ramma-usnydenus. CTpoeHrne aTOMHOTO
sapa. HykionHas wmopens aromHoro sapa. Mzortombel.  PaanoakTuBHBIE
npeBpauieHusd. [lepron monypacmaia aTOMHBIX SIIED.

SAnepHble peakuu. 3aKOHbI COXPAHEHHs 3apsiOBOTO M MAacCOBOIO YHUCEI.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenus saaep. Ucrounuku suaeprun ColiHIa U 3BE3I.

Anepnas sHepreruka. JleWCTBUA pagMOAKTUBHBIX H3IYYEHUU Ha IKUBbIC
OpTraHU3MBI.

Hemoncmpayuu.

1. CHexkTphl U3Ty4YE€HUS U MOTJIOUICHHUS.

2. CrekTpsl pa3jInYHbIX I'a30B.

3. Cnekrtp Boaopoaa.

4. Habmronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOUINX U3ITYYECHHUH.

6. Peructpanus uziydeHusi IpUPOAHBIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopuwvie padbomul u onvimol.

1. HaOnroneHue CIIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUCHUS.

2. HMccnenoBaHue TpEeKOB: M3MEPEHHE HDHEPIMM YacCTULBI MO TOPMO3HOMY

nytu (mo gororpadusm).

3. M3mepenue paguoakTUBHOTO (hOoHa.

IHoBTOpPHUTEILHO-00001AXO LM MOLYJIB.

[ToBTOpHTENBHO--00001IAOIIMI MOAYIb MTPEAHAZHAYEH JJIs CUCTEMATHU3allu1
1 00001IEHUS TIPEIMETHOIO COIEPKAHUS U OIBITA IEATETbHOCTH, IPUOOPETEHHOTO
IpU W3YYECHHH BCETO Kypca (PU3UKH, a TaKXKe JIsi MOATOTOBKHM K OCHOBHOMY
rOCYIapCTBEHHOMY 9K3aMEHY MO (U3HUKE JIsi OO0ydJaromIUXCs, BHIOPABIIMX 3TOT
y4eOHBII npeaIMeT.

[Ipyn n3ydyeHun TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIESITEIPHOCTH, HA OCHOBE KOTOPBIX 00ECIEeYNBACTCS JTOCTHUKEHUE MPEAMETHBIX U
METaNpEeIMETHBIX  IUIAHUPYEMBIX  PE3ylbTaToOB  0O0y4deHUs, (QopMupyeTcs
€CTECTBCHHOHAYy4YHass I'PaMOTHOCTb: OCBOCHHME HAy4YHBIX METOJOB HCCIICIOBAHUSA
SBJICHUA TIPUPOJBI M TEXHUKH, OBIAJICHUE YMEHUSMH OOBACHITH (pu3myeckue
SBJICHUS, NPUMEHSS TOJyYCHHbIE 3HAHWS, pelaTh 3aJadyd, B TOM YHUCIIE
KAueCTBEHHBIE U HKCIIEPUMEHTAJIbHBIE.

[IpuHIMONATBHO JEATEIbHOCTHBIN XapaKTep JAHHOTO pa3ielia peaiu3yercs 3a
C4€T TOTO, 4TO OOYJAIOIINECS BHITIOTHSIOT 3aIaHMs], B KOTOPBIX UM TIpeIjiaracTcs:



HA OCHOBE TOJYYCHHBIX 3HAHUW pacrno3HaBaTh W HAYyYHO OOBSICHSTH
dbusnueckue sIBICHUS B OKPYKAIOIIEH MPUPOJIE U TTOBCETHEBHON KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UUECKUX SIBJICHUH, B TOM
YUCIIe IS POBEPKU TMIIOTE3 U MOJYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HanbOoOJiee BaXXHBIX JOCTHKECHUN COBPEMEHHBIX
TE€XHOJIOT'MH, HAIIPUMEDP, TPAKTUYECKOTO UCIIOIb30BaHUS PA3JIUYHBIX HCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.
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PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO

Ha JIOCTUKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe uydyenus: pu3NKyd Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHus

y oOyuatoierocs OyayT cpopMUpPOBAHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B
YJaCcTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS S

— IIPOSIBJICHHE MHTEpPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3HYECKON HAayKU;

— HEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX --(PU3UKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

— TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYK/I€HUU OOIIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTUKEHUN
buzuky;

— OCO3HAHUE BAXXHOCTU MOPAJbHO--3TUYECKUX IPUHIIMIOB B JIEATEIBHOCTH
YUYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHUSA:

— BOCIPHUSTHE ICTETUYECKHX KAaueCTB (PU3NUYECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MIO3HAHMSA:

— OCO3HaHUE IIEHHOCTH (PU3UYECKOW HAyKHM KakK MOIIHOTO HHCTPYMEHTa
[IO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHSI TEXHOJOTHM, BaAXXHEUILIECH COCTABIISIOLICH
KYJIbTYPBIL;

— pa3BUTHE HAy4yHOW II00O3HATETBPHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NESATENbHOCTH;

S5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbS H  3MOLMOHAJIBHOIO
0J1aromoJIy4us:

— OCO3HaHME IIEHHOCTH Oe3omacHoro oOpasza >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU MpPaBWJI OE30IaCHOTO TOBEICHHS Ha
TpaHCIIOpTE, HA JOpOorax, ¢ 3JEKTPUUYECKHM M TEIUIOBBIM 00OpYyIOBaHHEM B
JOMAILIHUX YCIIOBUSX;

— c(hopMHPOBAHHOCTH HABbIKA PEIICKCHH, PU3HAHUE CBOETO MpaBa Ha OIIHUOKY
Y TAKOTO K€ MPaBa y IPyroro 4ejoBeKa,;

6) Tpya10BOI0 BOCIIMTAHMS:



e — AKTHBHOE Y4YacTHE B PEIICHUHM MPAKTHYECKUX 3amad (B paMKaxX CEMBH,
oOpa3oBaTebHON  OpraHM3allid, TOpoJia, Kpas) TEXHOJOTHUYCCKOH U
COITMAILHOM HAIIPABICHHOCTH, TPEOYIOIITUX B TOM YHCIIe M (PU3HUESCKUX 3HAHUT;

e — MHTEPEC K MPAKTUYECKOMY M3YUYCHHIO TIPO(ecCHii, CBI3aHHBIX C (PU3UKOI;

e 7) 3K0JOrHY€CKOro BOCIIUTAHUA:

e — OpHWCHTAIMsS HAa TPUMEHEHWE (U3NYECKUX 3HAHWWA JUIS PEIICHHS 3a7ad B
00JaCTH OKPYKAIOIICH CpeJbl, TUTAHHUPOBAHMS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCJICICTBUN TSI OKPYKAIOMIEH CPEJIbI;

e — OCO3HAHHE TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX MPOoOJIeM W IMyTeH HX
pEIICHMS;

e 8) amanTanMm K W3MEHSIIOIMMCSl YCJIOBHSIM COLMAJIBLHOW M NPHPOTHOI
cpeabl:

e — TOTPEOHOCT, BO B3aWMOJICHCTBUU IIPH BBHITIOJIHCHWHM WCCIICIOBAHUN U
MPOCKTOB (M3MYCCKOW HANPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX;

e — TIOBBIICHWE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYCCKYIO
JeSTeTbHOCTD;

e — TOTpeOHOCTH B (GOPMUPOBAHUU HOBBIX 3HAHUU, B TOM YHnciie (POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bl O (PU3NUECKUX 00BEKTaX U SBICHUSAX;

e — OCO3HaHME JIeDHUITUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 001aCTH
busuKy;

e — IUTAHUPOBAHHWE CBOETO PA3BUTHS B NPHOOPETEHHH HOBBIX (HH3UUCCKHUX
3HAHMU;

e — CTPEMJICHHE aHATM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPOJIBI, OOIIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DHU3UUCCKUX 3HAHUMH;

e — OIICHKAa CBOMX JEUCTBHHM C y4ETOM BIUSHHAS HA OKPYXKAIOUIYIO CpPEy,
BO3MOJKHBIX TJIOOAJIbHBIX IOCIICICTBHIA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBOeHMS pOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOyuaromerocss OyayT c(GOpMHpPOBaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIOINE T03HABATEIbHbIE YHUBEPCATbHBIC yUCOHbIE IEHCTBUS,
KOMMYHUKATUBHBIE  yHHMBEpCajbHble  y4eOHbIE  JCWCTBUSA,  PETYJIATHBHbBIC
YHHUBEpCaJIbHbIE YdeOHbIEC TEHCTBUS.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE Yy4eOHbIe 1eiicCTBUS

Bba3oBble JJjoruueckue 1eiicTBUA:



BBISIBJIATH M XapaKTEPH30BaTh CYIISCTBEHHBIC TIPU3HAKKH OOBEKTOB
(ssBNIEHUI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIINNA, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBJICHUSIM;
BBISIBJIAITH TTPUYMHHO--CJICJICTBEHHBIC CBS3M IMPU H3YyYCHUH (PHU3UIESCKHIX
SIBIICHUH U TIPOIECCOB, JeTIaTh BHIBOBI C UCIOJIb30BAHUEM JICTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYCHHA, BBIIBUTATh THIIOTE3bI O B3aMMOCBS3SIX
(U3NIECKUX BEITUYHH;

CaMOCTOSITETTLHO BEIOMPATh CIIOCO0 perieHns yaeOHo# pusndeckoit 3aaadu
(cpaBHEHHE HECKOJbKMX BAapUAHTOB pEINCHHUSA, BBIOOp HamboJiee
HOJIXOISIIEr0 ¢ Y4ETOM CaMOCTOSTEIIBHO BBIICJICHHBIX KDUTEPHEB).

Bba3oBble HccaenoBaTeJbCKHE 1eCTBUA .

UCII0JI30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUN NHCTPYMEHT TO3HAHUS;
IPOBOJUTH MO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIAHY OMBIT, HECIIOKHBIH
(Gu3nUecKuil 3KCHEPUMEHT, HEOOJIBIIOE UCCIEeI0BaHUE (PUIUYECKOTO
SABJICHUS;

OLICHUBaTh HAa MNPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMaIuIo,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHUSI U BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOIIOACHUS, OIbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBAaTh  BO3MOXKHOE  JalibHEillIee pa3BUTHE  (PUIUUECKUX
MIPOLIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTUHU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ nHpopmanmei:

MPUMEHSTh Pa3IUYHbIC METOMIbI, HHCTPYMEHTHI M 3aIPOCHI IPU MOUCKE U
orOope WHGPOPMAIIUU WM JIAHHBIX C YYE€TOM MPEIUIOKEHHOW ydeOHOU
dusznueckoi 3anayu;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAITUIO
pa3IMYHBIX BUIOB U ()OPM IIPEIICTABICHHS;

CaMOCTOSITEITLHO ~ BBIOMpaTh ONTHMAJIbHYIO (opMy MpeacTaBiIcHUS
uHPOpMAIMU W WIIIOCTPUPOBATh pelIacMble 3aJa4d  HECIOXHBIMU
CXeMaMH, uarpaMMaMi, HTHOU TpauKoi U X KOMOMHAIIASMH.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHA:

B X0j¢ OOCyXJeHHsI y4eOHOTO MaTepuala, pe3yiabTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYX IAEMON TEMBI U
BBICKA3bIBaTh HJICW, HAIlCJICHHBIE HAa PEIICHUE 3a/Jayd M TOJJIep KaHHe
Onaro>kej1IaTeIbHOCTH OOIIECHUS;



COMNOCTABJISATh CBOM CYXKICHUS C CYXACHUAMH JPYTUX YYaCTHUKOB
Jranora, OOHapy>KHBaTh Pa3jINdKre U CXOJICTBO MO3UIIUN;

BbIpaXaTh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
MyOIMYHO MPECTABIATh PE3YIbTaThl BBITIOIHEHHOTO (PU3NYECKOTO OIbITa
(aKCTIepuMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaH/IHOM U UHAUBUIyaIbHOMN
paboThI MPU PEIICHUH KOHKPETHOU (pU3ndeckoi mpoOiembl;

IPUHUMATH LIEJIA COBMECTHOU JEATEIbHOCTH, OPTaHU30BbIBATH JNEHCTBUS
no e€ JOCTIKEHHIO: pPaclpeleisTh PO, OO0CYXIaTh MPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIO/ICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, IOCTUTasi KAYECTBEHHOTO pe3ysbTaTa 1o
CBOEMY HAIPABIICHUIO U KOOPAUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMHU
KOMaH/IbI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHUCTBUS.

PeryasiTuBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

BBISIBIISATh TIPOOJIEMBI B JKU3HEHHBIX M YYE€OHBIX CUTYyalMsIX, TPEOYIOUIUX
I petieHust (PU3NYECKUX 3HAHUK;

OpUEHTUPOBATbCS B  PA3JIMYHBIX MOAXOAAX HNPHUHATUS  PELICHUN
(MHAMBUAYaTbHOE, MPUHATHE PEUIEHUS B TpYyIIe, NMPUHATHE pPELICHUN
rpynmnom);

CaMOCTOSATEIBLHO COCTABJISITH AITOPUTM peLIeHHs (PU3UUECKON 3aauu WK
IUIAHA UCCIIEJOBAHMS C Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh NIPEIIaraéMble BAPUAHThI PEILICHU;
JIeJ1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CﬁMOKOHTpOJIL, 3MOHHOHaﬂbHLIl7[ HHTCJJICKT:

JABaTh aJICKBATHYIO OLICHKY CUTyalluHd W MPEIaraTh IJlaH €€ U3MEHECHUS,
OOBSCHATh TPHUYUHBI  JOCTIDKCHHS  (HEHOCTHKEHUS) PE3yIbhTaTOB
JeSITEIPHOCTHU, JaBaTh OIICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JCSITEIBHOCTh (B TOM YHKCIIE€ B XOJI BBIIIOJTHEHUS
¢u3nuecKkoro WMCCIENOBAaHWS WJIM TIPOEKTa) HA OCHOBE HOBBIX
O00CTOSITENIbCTB, W3MCHUBIIMXCS CHUTYyalllid, YCTAHOBJICHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTH CeOsl HA MECTO IPYroTo YelIOBeKa B XO€ CIIOpa WU IUCKYCCUH Ha
Hay4YHYIO TEMY, IOHUMAaTbh MOTUBBI, HAMEPEHHUS U JIOTUKY APYroro;



NpU3HABaTh CBOE MPABO HA OMMOKY MPHU PEIICHUU (PU3NYECKUX 3a/1a4 UITU
B YTBEPKJICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPABO JIPYTOro.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 Kjacce mpeMETHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (U3MYECKHE W  XUMHUYECKHE  SBIICHHUS,
HaAOJIIOICHUEe, DKCIIEPUMEHT, MOJIENb, TUIMOTE3a, €IWHHULBI (PU3MUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIKEHHE (paBHOMEpHOE,
HEpPABHOMEpPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOACUCTBYIOIIAS
cuia,  gedopmauus  (ynopyras, — IUIacTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

paznmuuath siBiaeHus (auddysus, TEIIOBOe JBMXEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPAaBHOMEpPHOE  JBW)KEHUE, HWHEpLHUs,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEJN C 3aKPEIUIEHHOW OCBHIO
BpallleHuUs], epeiaya JaBjIeHUs TBEPIBIMU TEJIaMHU, KUJKOCTSIMU U Ta3aMu,
aTMoc(epHOE J[aBlieHHE, IUIaBaHUE TeJl, MPEBPALECHUS MEXaHUYECKOU
SHEPIruM) MO OMHCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WYECKUX  SIBICHUU B
OKpY>KaloIlleM MHpe, B TOM uucie (U3UYECKUE SIBJICHHUS B MPHUPOJE:
MPUMEPHI JIBUKEHUS C PA3JIMUYHBIMU CKOPOCTSMH B KMBOM M HEXUBOU
Npupose, ACUCTBUE CWJIBI TPEHUS B MPUPOJAEC U TEXHUKE, BIMSHUE
aTMOC(epHOro JaBJICHUS Ha KUBOW OpraHW3M, IJIaBaHHE PbIO, phIYaru B
TEJIe YeNIOBEeKa, MPU STOM MEPEBOJUTH MPAKTUUECKYIO 3a7a4y B yUeOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKK) (PU3UUECKUX SIBIICHU;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TeJl U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dusnueckue BeMMIuHbI (Macca, 00BEM, INTOTHOCTH BEIIECTBA, BpeMs, My Th,
CKOPOCTh, CPEIIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSHKECTH, BEC Tela,
cuJia TpEHUs, AaBjieHue (TBEPAOro Tena, KUJIKOCTH, Ta3a), BITAJKUBAIOIIas
CWJIa, MEXaHW4YecKass padoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIBI,
KOO (PHUIMEHT TOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHYECKas U
MOTEHUUAJIbHAsL JHEPrusi), MpPU ONUCAHUMU TMPABHIBHO TPAKTOBATh
(bu3MUECKHil CMBICT UCTIOJIb3YEMbIX BEJIMUMH, UX 0003HAYCHUS U €IMHUIIBI
¢u3nuecKknX BEIWYWH, HAXOJIUTh (POPMYIIBI, CBS3BIBAIONINE JAHHYIO
¢uznuecKkyro BETWYMHY C JPYTMMU BEJIUYHHAMH, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITHYHH;



XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHe SBICHUS U IPOLECCHI,
UCIIOJIb3YysI TIPAaBWJIA CIIOXKEHUSI CUJI (BIIOJIb OJHOM MpsiMOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIoO paBHOBecUs pbluara (0y10ka),
«30JI0TO€ IIPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHU4ECKOU
SHEPruM, NpU 3TOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIMChIBATh €T0 MATEMATHUYECKOE BBIPAXKEHUE;

OOBSCHATH (PU3UUECKHUE SIBICHUS, ITPOIIECCHl U CBOIMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallU MPAaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISIT PUYMHHO--CJIEICTBEHHBIEC CBSI3H, CTPOUTH OOBICHEHHE U3 1—2
JIOTUYECKUX IIIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUYECKUX
ABJICHUM, PU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7adyd B 1—2 JEHCTBUS, HCMOIB3YS 3aKOHBI U
dopMyIbl, CBsI3bIBaIONIME (DU3MYECKUE BEJIIMYMHBI: HAa OCHOBE aHajIu3a
YCIIOBUS 33J1a4Ml 3aIIUChIBATh KPATKOE YCJIOBUE, MOACTABISTh (PUINYECKUE
BEJIMYMHBI B (OPMYJIbl M MPOBOJUTH PAcyEThl, HAXOJIUTh CIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE JIJIsl PEIICHMs 3a]a4, OLIEHUBATh PEATUCTUYHOCTh
NOJIyYeHHON (PU3UYECKON BEJIMUYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pEUIUTh MpPU HNOMOLIU
(u3MYECKUX METOJIOB, B OMIMCAHUH MCCIIEIOBAHUS BBIIEISAThH IIPOBEPSIEMOE
MPEANOI0KEeHNE (TUIIOTE3Y), PA3INYaTh U UHTEPIIPETUPOBATH MOTYUYECHHBIN
pe3yNibTaT, HaXOJUTh OLIMOKM B XOJ€ OIbITa, JEJIaTh BBIBOJABI IO €ro
pe3yabpTaram;

MPOBOJUTH OMBITBI 1O HAOMIONEHUIO (PU3UYECKHX SBJICHUN WIH
(pu3HUECKUX CBOMCTB Tell: (POPMYITHPOBATH IPOBEPSEMBIE MTPEANOIOKEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pYAOBAHMS, 3aAMUCHIBATH X011
OmnbITa U (OPMYJIHPOBATH BHIBOIbL;

BBIIIOJIHATHh MPSAMbIE HM3MEPEHHUS PACCTOSHHS, BPEMEHHM, MAacChl TeJa,
o0béMa, CHUJIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX U
u(poBbIX MPHOOPOB, 3aMUCHIBATh MOKA3aHUA MPHOOPOB C YUYETOM
3a/IaHHOM a0COJOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJUTH UCCIIEI0OBAHNE 3aBUCUMOCTH OJHON (PU3HUECKON BETMYHUHBI OT
IpYrofd C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUH (3aBUCHMOCTH NYTH
PAaBHOMEPHO JBMXKYLIETOCS TeJIa OT BPEMEHU JIBUKEHUS TEJIA, CUIIBI TPEHUS
CKOJIb)KEHHUSI OT Beca Tejla, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CWJIbI TPEHHS OT IUIOIIAAN CONPUKOCHOBEHUS TEJI, CHJIbI
YIOPYTrOCTH OT YAJUHEHHs MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPY’KEHHON YacTH TeJa U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIYOUHBI, HA KOTOPYIO MOTPYKEHO TeJl0, YCIOBUM
IUTaBaHUS TeJ, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUIAaHUPOBAHUM y4yeOHOro HCCJeOBaHUs, COOMpaTh YCTaHOBKY U
BBIMOJHATh WU3MEPEHUs, Clenys MpeaoKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabpTaThl IMOJIYYEHHOH 3aBUCHMOCTH (U3UYECKUX BEJIMYUH B BHJIE
NpPEUIOKEHHBIX TaOIull U TpaduKOB, JA€IaTh BBIBOABI MO pe3ysbTaTaM
UCCJIeIOBAHNUS,

IPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3MUECKUX BEJIUYUH (IUIOTHOCTH
BEIIECTBA KUJKOCTU U TBEPIOTO TeJa, CUJjla TPEHUS CKOJIbKEHHUSI, 1aBIICHNE
BO3/lyXa, BBITAJIKUBAIONIAsA CHJIA, JCUCTBYIOIIAs HA TMOTPYXEHHOE B
KUAKOCTh  T€IO, KOIPOUIIMEHT TOJIE3HOTO  JIEUCTBUS  IMPOCTHIX
MEXaHU3MOB), CJeAys MPEUIOKEHHON HHCTPYKIMHU: TPHU BBINOJIHEHUH
U3MEpEHUN coOupaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY W BBIYHUCIATH
3HAUYEHHUE UCKOMOM BEJIMYMHBIL;

coOJro1aTh MpaBuiia TEXHUKU 0€30IacCHOCTH IIPH padoTe ¢ J1abopaTOpHBIM
000py0BaHHEM;

yKa3blBaTh MPUHLHUIBI ACUCTBUS MPUOOPOB MU TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMmeTp,
phlyar, MOJBUAHBIN 1 HETOJBUAKHBIN OJ0K, HAKIOHHAS! TTIOCKOCTh;
XapaKTepu3oBaThb MPUHLMIBI  JEHCTBUS H3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX ONUCaHUs (B TOM YHCIE:
MOJAIIMITHAKY, YCTPOMCTBO BOJOMNPOBOJA, TUAPABIMYECKUA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, aPEOMETP), UCIIOJIb3Yys 3HAHUS
0 CBOMCTBAX (PM3UYECKUX SIBICHUN U HEOOXOIUMBbIE (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH  NpUMEpPHl  (HaxXoAWTh  HMHPOpMALMIO O  [pUMeEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUU B IOBCEJIHEBHOM
KU3HH JUIs oOecriedyeHrs 0e30MacHOCTU MpHU oOpallleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHSI 3I0POBbS U COOIOICHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

OCYILECTBIATH OTOOp HWCTOYHUKOB uH(popmanmmu B HHTepHeTe B
COOTBETCTBHH C 33JaHHBIM ITOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM M NyTEM CpPaBHEHHsA pPAa3JUMYHBIX HCTOYHUKOB BBIACIATH
uH(POPMAIMIO, KOTOpas SBISIETCS NPOTHBOPEYMBONM WM MOXKET OBIThH
HEJIOCTOBEPHOM;

HCIIOJIb30BaTh MPH BHITIOJHEHUHU YUE€OHBIX 3a/laHUN HAyYHO--TIOMYJISIPHYIO
auTepaTypy GU3NUECKOT0 COAepKaHus, CIIpaBOYHbIE MaTepUalbl, pECYPChI
cetu VHTepHer, BianeTb NpUEMAMU  KOHCIIEKTHPOBAaHUS  TEKCTA,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHUCbMEHHbIE U YCTHbIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



YHUCJIC MyOJIMYHO JeIaTh KPaTKHE COOOIICHMS O Pe3ysIbTaTax MPOSKTOB UITH
y4eOHBIX HCCJICAOBAHUM, IIPH 3TOM TI'PAMOTHO HCIIOJB30BaTh M3YUYCHHBIN
NOHATUHMHBIA ammapar Kypca (U3UKH, COMPOBOXIATh BBICTYIUICHUE
MIPE3CHTAlNEN;

IIPU BBHITIOJIHEHUN YYEOHBIX IPOCKTOB W HMCCIICJIOBAHUN paclpeeisiTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHHM C IIOCTABJIICHHBIMH 3ajadaMH,
CIICIUTh 3a BBINIOJHEHHEM IIIaHA JEWCTBUH, aJeKBAaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JACATEIBHOCTb  TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUThIBasi MHEHUE OKPYKAIOIIHX.

K xoniy oOyuenus B 8 Kkjacce npeMeTHbIEC PE3yIbTaThl Ha 0A30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

WCIIOJIb30BaTh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BEILIECTBA, KPUCTAIIIINYECKUE U
aMmopdHble Tena, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3/yXa, TEMIEepaTypa, BHYTPEHHSI DHEpPrusi, TEIUIOBOM JBUTrATElb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsi/l, FIEKTPUUYECKOE MOJIe, TPOBOJHUKHU
U JUDJICKTPUKH, IOCTOSIHHBIN SJIEKTPUUECKUM TOK, MATHUTHOE TOJIE;
paziuuarh SBJICHUS (TEIUIOBOE pacUIMpEeHUE M CKaThe, Terionepesaaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KANTMJUISIPHBIC SBJICHUS, UCIIAPECHHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpHUCTa/uiM3auus (OTBEpJEBaHUE), KHUIICHHE,
Temionepeaaya (TeTI0MPOBOJHOCT, KOHBEKIIHS, W3JIyYEHHUE),
AJIEKTPU3AIUS TEJ, B3aUMOJICUCTBHUE 3aPANIOB, JCUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHUE, B3aUMOJCHCTBUE MATrHUTOB, JCHUCTBUE
MarHUTHOIO TMOJIsi HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHIYKITUS)
10 ONUCAaHUI0 HUX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

pacmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (U3MUECKUX  SBICHUUA B
OKpY’KaloIIeM MHpE, B TOM uucie (U3UYECKUE SIBJICHHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWJUISIPDHBIE SIBIICHUST B MPUPOJIE,
KpUCTAJIbI B mpupoje, uznydeHue CoJiHIIa, 3aMEp3aHUE BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHNE POCHI, TYMaHa, UHES, CHETa, DIICKTPHUUECKHUE
SBJICHUSI B aTMoc(depe, dIEKTPUIECTBO KUBBIX OPTaHW3MOB, MAarHUTHOE
moJie 3eMiIH, Jpeid MOI0COB, POJIb MArHUTHOTO TTOJIS JUIS )KU3HU Ha 3emiie,
MOJSPHOE CHUSIHUE, TPU OSTOM IIEPEBOJAMTH IMPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIJACIIATH CYIICCTBEHHBIE CBOMCTBA (NMPU3HAKH) (PU3HYECCKUX
SIBIICHUI;

OTIMCHIBATh M3yYCHHBIC CBOMCTBA TeNI U (PU3UYCCKHE SBJICHUS, UCIIOJIB3YS
bu3uYecKre BEIUYUHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPIrUsl, KOJIUISCTBO
TEIUIOTHI, YJieJibHAsg TEIUIOEMKOCTh BEIIECTBa, VYJEiIbHAas TEIjIoTa



IUTaBJICHUS, yJENbHAs TeIJIoTa IapooOpa3oBaHMs, YJelbHas TeIioTa
CrOpaHHs TOIUIMBA, KO3()PPUIMEHT TMOJE3HOro JEHCTBUS TEIJIOBOM
MAaIlMHBI, OTHOCUTEIIbHAS BIAXXHOCTD BO31yXa, JIEKTPUUECKUM 3apsil, CUIIa
TOKa, OJJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIICHHWE IIPOBOJHMKA,
yJIeIbHOE COITPOTUBJIEHHE BELIECTBA, pa00Ta U MOILIHOCTb AJIEKTPUUECKOIO
TOKa), TpU OINHUCAHUU TPABUIbHO TPAKTOBAaTh (PU3UYECKUII CMBICI
UCIIOJIb3YEMbIX BEIMYUH, 0003HAUEHUS U €AMHUIIBI (PU3MUECKUX BEIUUMH,
HaXoAUTh (HOPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3NYECKYIO BEJIIMYUHY C
JAPYTUMHU BEJIMYMHAMM, CTPOUTHh TIpaUKU HU3YYEHHBIX 3aBUCUMOCTEN
(pu3nYeCKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJb3Ysl OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KUHETUUYECKON TEOpUHU
CTPOEHHS BEIEeCTBA, NMPUHLHUI CYNEPHO3UIMU TMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsiaa, 3akoH OMa ajs ydacTKa LEenu, 3aKOH
Jxoyns—Jlenua, 3aKk0H COXpaHEHHUs SHEPTUH, IIPU TOM JIaBaTh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA U 3aIIUCHIBATh €I0 MAaTEMATUYECKOE BBIPAXKEHHUE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTYalHl MPAKTUKO-OPUEHTUPOBAHHOTO XapAKTEPA: BBIABIISTH
NPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 1—2 JTOrHYeCcKux
iaroB ¢ omnopoi Ha 1—2 H3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUH,
(pU3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THhle 3aJadyd B 2—3 JEWCTBUS, HCHOJIB3YSd 3aKOHBI U
dbopmynibl, cBs3bIBaIONIME (DU3MUYECKUE BEIWYMHBI: HAa OCHOBE aHalu3a
YCJIOBHMSL 3aJlayd 3allMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pELIEeHUs 3a7add, BbIOMpaTh 3aKOHBI WU (POPMYJIbI,
HEOOXOoaUMbIE g €€ penieHus, NPOBOAUTH PACUEThl U CpPAaBHUBATH
MOJIyYEHHOE 3HAUYCHHUE (PU3NYECKOI BETMYHUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEUIUTh MpPU HOMOLIU
(U3NYECKUX METOJIOB, HCIIONb3Yys OMHCAHHUE HCCIEIOBAHMS, BBIACIATDH
IIPOBEPSAEMOE  IPEIIIOJNIOKEHUE, OLIEHUBATh IPABUWIBHOCTh ITOPSIKA
IIPOBEJCHUS UCCIIEIOBAHMSA, AEIIATh BBIBOBIL;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKHX SIBICHUNA WU
(Gu3nYecKuX CBOMCTB Tell (KalWJUIAPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT ero 00béMa, TeMIepaTyphl, CKOPOCTH MPOIIeCcCa OCThIBAHUS U
HarpeBaHusl IpU H3JIYYEHHH OT IBETa H3JIydarolled (Morionaronen)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATYPHI KUAKOCTH U
IJIOIIAAA €€ TIOBEPXHOCTH, DJJEKTpU3alrs Tel W B3aUMOJCHUCTBUE
JNEKTPUYECKUX  3apsAI0B, B3aMMOJCHUCTBUE IIOCTOSHHBIX MAarHWUTOB,
BU3YyAJIIM3allAsl MArHUTHBIX II0JIEM TIOCTOSIHHBIX MAarHuTOB, JCHCTBUSA



MAarHUTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHUTA,
CBOMCTBAa 3JEKTPOJBUIATENsl MOCTOSHHOTO TOKa): (OPMYJIMPOBATH
IPOBEpsIEMbIE MPETNON0KEHHS, COOUPATh YCTAHOBKY W3 MPEJIOKEHHOTO
000pyI0BaHMs, OMUCHIBATH XO/J1 OMBITA U (POPMYITHUPOBATH BHIBO/IBI;
BBIIOJIHATH IPSIMbIE U3MEPEHHUS TEMIIEPATYPbI, OTHOCUTEIBbHON BIAKHOCTH
BO3/lyXa, CHWJIbl TOKA, HAMNPSHKEHUS C MCIHOJb30BAHUEM aHAJIOTOBBIX
npuOOpOB M JATYUKOB (PU3MYECKUX BEITUYUH, CPaBHUBATH PE3YJIbTaTh
U3MEPEeHUH ¢ yuéTOM 3aJaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

IPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3NYECKON BETUYMHBI OT
Ipyrol ¢  HCHOJB30BAHMEM  MPSIMBIX HU3MEPEHHHM  (3aBUCHUMOCTH
CONPOTHUBIICHUS MPOBOAHUKA OT €ro JUIMHBI, IUIOLIAAX IONEPEYHOTO
CEYEHMS U YACJIBbHOIO CONMPOTHUBIICHUS BEIIECTBA MPOBOJAHMKA, CUJIBI TOKA,
UAYLUIErO0 4epe3 [MPOBOJHUK, OT HANpsDKEHUsT Ha  [POBOJIHUKE,
UCCIIEOBAHNE TIOCJIEAOBATEIBHOTO W MAPAJUIEIBHOTO  COEAVMHEHUU
IPOBOJHUKOB): ITUIAHUPOBATH UCCJEN0BaHKHE, COOMpATh YCTAaHOBKY U
BBITIOJIHATh W3MEpPEHHUs], Cileays MNPeJIOKEHHOMY IUlaHy, (UKCHUPOBATH
pEe3yNbTaThl NOJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIUIL U TPa(UKOB, JI€TaTh
BBIBOJIBI 10 pe3yJbTaTaM HCCIIEIOBAHNUS;

OPOBOJAUTH KOCBEHHbIE H3MepeHusi (U3MUYecKux BeNMUMH (ylenbHas
TEIJIOEMKOCTh ~ BEILECTBA, COMPOTUBJIEHUE MPOBOJAHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAHUPOBATh H3MEPEHHs, cCOOUpaTh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEysl MPEUIOKEHHON MHCTPYKUUU, H
BBIYUCTISITh 3HAYEHUE BEJIMUUHBI,

coOJI01aTh MTpaBuila TEXHUKU 0€30aCHOCTH IIPH padoTe ¢ J1abopaToOpHbIM
000py1I0BaHUEM;

XapakTepu3oBaTh TMPUHIMIBL  JACUCTBUS M3YYEHHBIX NOPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOI HA MX OMHUCAHUSA (B TOM YHUCJIE: CUCTEMA
OTOTUICHUSI TOMOB, TUTPOMETD, MapoBasi TypOrHa, aMIepMeTp, BOIbTMETP,
CUETUMK DJIEKTPUUYECKOW OSHEPruu, HIIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPOIPUOOPHI (mpumepsl), AJIEKTPUUECKUE
MPEJOXPAHUTEIU, STIEKTPOMATHUT, SJIEKTPOIBUTATENIb TOCTOSIHHOTO TOKA),
UCIIONB3YSl 3HAHUA O CBOMCTBaX (M3MYECKUX SIBICHUM M HEOOXOIMMbIE
(pu3nyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPHUTEIbHbBIE
MPUOOPHI 110 CXeMaM U CXEeMaTUYHBIM PUCYHKaM (KUJIKOCTHBIA TEPMOMETP,
TEPMOC, TCUXPOMETP, THUIPOMETP, ABUIATENIb BHYTPEHHETO CrOpaHMS,
ANEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENel ¢
MOCJIEA0BATENbHBIM U MapaJUIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3indas
yCJIOBHBIE 0003HAUEHHUS FIEMEHTOB 3JIEKTPUUYECKUX LIETeH;



OPUBOAMTH  NpUMEpPHl  (HAXOAUTh  MHPOpPMALMIO O  IpHUMEpax)
NPaKTUYECKOTO HCHOJIb30BaHUS (U3NYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MPHU OOpalleHuH ¢ MpudopaMu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAaHEHUSI 3I0POBbS U COOIIIOICHUS] HOPM
HKOJIOTMYECKOTO TIOBEICHMSI B OKPYXKAIOILIEH CPEE;

OCYHIIECTBJISATh TMOUCK HWHGOpMaMK  (HU3UYECKOTO COACpKAHUA B
NHTepHere, Ha OCHOBE HWMEIOLIMXCA 3HAHUA U MYyTEM CpaBHEHUS
JIOTIOTHUTENIbHBIX UCTOYHUKOB BBIICISATh HH(DOpMAIUIO, KOTOpas SBIsETCA
IPOTUBOPEUUBON MIIM MOKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJIHEHUU YUEOHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO
TUTEPaTypy GU3NUECKOT0 COJEPKAHMSI, CIIPABOYHBIE MATEPHUAIIBI, PECYPCHI
cetu VHTepHer, BianeTb MNpUEMAMU  KOHCIEKTHMPOBAaHUS  TEKCTa,
npeoOpazoBaHusi MHGOpPMAIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHbMEHHBIE M KpaTKUE YCTHBIE COOOIEHHUS,
0000mas wHOpPMALUI0 M3 HECKOJBKUX HCTOYHHKOB (HU3UYECKOTO
coJiep>KaHusl, B TOM YUCIIe MyOIMYHO MPEACTABISTh PE3yIbTaThl IPOSKTHOU
WM UCCJIEI0BATENBCKOMN S TEIbHOCTH, IIPU 3TOM IPAMOTHO UCIIOJIb30BATh
U3YYCHHbIA TOHATHIHBIA anmapar Kypca (U3UMKH, CONPOBOXKIAThH
BBICTYILJICHUE IIPE3EHTALUEH;

MpPU BBINOJHEHUU YYE€OHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3MUECKUX
MPOLIECCOB paclpesesiTh OO0sA3aHHOCTH B TpPyHIe B COOTBETCTBHM C
MOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTh 3a BBINOJHEHUEM IUJIaHA JACUCTBHUI U
KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OLEHUBATh COOCTBEHHBIM BKIIAJI B
NS TENbHOCTD IPYIIIbI, BEICTPaUBaTh KOMMYHUKAaTHBHOE B3aUMOICHCTBHE,
MIPOSIBIISISt TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

K koHIy 00yueHus B 9 Kiacce nmpeMeTHbIE PE3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOUTNXCS YMEHHIA:

WCIOJB30BaTh MOHSTHUS: CUCTEMa OTcu€Ta, MaTepuajbHas TOYKa,
TPaeKTOpHsI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO ABIDKCHUS, IehopMarius
(ympyrasi, mjacThyeckasi), TpEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPJOE TETO,
IIEHTP TSOKECTH TBEPJOTO Tella, PAaBHOBECHE, MEXAHMUECKUE KOJICOAHUS U
BOJTHBI, 3BYK, HHOPA3BYK U yIbTPa3BYK, IEKTPOMATHUTHBIC BOJHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh H JaTbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TIOTJIONICHUS, alib(a-, 0eTa- 1 raMMa-u3JIydeHHUs,
U30TOIIbI, SIIEpHAsl SHEPIeTHKA;

paznuuath SIBICHUSA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEUHOE
JBUKEHUE, DPABHOYCKOPEHHOE TPSIMOJUHEHHOE ABM)KEHHE, CBOOOIHOE
NaJIeHUEe TeJl, PABHOMEPHOE JIBHXKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TEJI, PEaKTUBHOE JBIKEHHUE, KoyieOaTeslbHOE IBI)KEHUE (3aTyXawllue U
BBIHY)KJICHHBIE KOJ€OaHus1), pe30HaHC, BOJIHOBOE JBI)KEHUE, OTPAKEHUE
3ByKa, IPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHHUE WM IPEIIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pPa3yIoKEHUE OEIoro cBeTa B
CIEKTp U CJOXEHUE CIHEKTPAJIbHBIX I[BETOB, JUCIEpPCHUS  CBETA,
€CTECTBEHHasl PaJuOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEWYATOrO CIEKTpa
U3JIy4ECHUS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3UUYECKUX SIBICHUH B
OKpyXaromeM Mupe (B TOM 4YHucie (QU3NYECKHE SIBICHHUS B TIPHUPOJE:
IPWINBBI U OTJUBBI, IBHKEHUE TUIAHET COJTHEUHOW CUCTEMBI, PEAKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKUE BOJHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTUYECKHE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE JEHCTBHUE BHUJIUMOTO,
yIbTPaUOJIETOBOTO ¥ PEHTTCHOBCKOTO M3JIYyYEHUM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHYECKHE JYy4Yd, PAJAUOAKTUBHOE H3ITyUYEHUE
OPUPOAHBIX MMHEpAJOB, JCHCTBUE paJUOAKTUBHBIX HW3JIYYEeHUH Ha
OpraHu3M YeJIOBEKa), MpU ITOM MEPEBOJAUTH MPAKTUYECKYIO 3ajlayy B
y4eOHYI0, BBIJICNISITH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PUIHMUECKUX
SIBJICHUM;

ONKCHIBATh M3yYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHUS, UCIOIb3YS
(u3znueckre BeNWYUHBI (CpEeIHsAsI W MIHOBEHHAs CKOPOCTh Tella MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpPEMEIECHHE, MYyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YNPYTrOCTH, CUJIA TSAXKECTH, YCKOPEHHUE
CBOOOJHOrO TAJEHUs, BEC TeJla, HMMIYJbC Tejld, HMILYJIbC CHUJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTECHLMAJIbHAS SHEPrus Tena,
MOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS SHEPIUsl CHKATOU
MPYXUHBI, KHHETUYECKAs SHEPT U, TOTHASI MEXaAHUYECKAsl SHEPIHsl, IEPUOL
¥ 4YacToTa KoyieOaHu, [UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOpPOCTb CBETa, IOKa3aTeidb IPEJIOMIIEHUS CpEIbl), MPU OMHCAHUU
NPAaBWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOJIb3YyEMbIX BEJIMYUH,
0003HAUYCHUSA U €IUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMHU BEIMUYHMHAMH,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIIUYMH;
XapaKTepU30BaTh CBOMCTBa Tel, (PU3MUECKHe SBICHUS U IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHWs SHEPIrUH, 3aKOH BCEMHPHOIO TATOTEHUS,
NPUHLUI CYNEPIO3ULIHMH CHWJI, HNPUHUUII OTHOCHTEIBHOCTH [ 'amuies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHWs HMMITYJIbCa, 3aKOHBl OTPAXKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsJ0BOTO U MACCOBOI'O YHCEI



OpU SJACPHBIX PEaKIMsIX, IPU 3TOM J1aBaTh CJIOBECHYIO (DPOPMYIHPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE NPOLECChl W CBOICTBAa Te€l, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBIATH
NPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHUE U3 2—3 JIOTHYECKUX
IIaroB C OMOPOM Ha 2—3 W3YYEHHBIX CBOMCTBA (PM3UYECKUX SIBICHMI,
(U3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pelath pacu€THbIE 3a7a4uu (ONUpPAIOLIUECs HA CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIb3Ysl 3aKOHBI U ()OPMYJIbI, CBSA3BIBAONINE (PU3UUECKUE BEITMUMHBL: Ha
OCHOBE aHaJIM3a yCJIOBMsI 3aJjau 3alMChIBaTh KPATKOE yCIOBUE, BBISBIATh
HE/IOCTAIOIINE MM W30BITOUYHBIE JIaHHbIE, BEIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE JUIS PpEUICHWsS, TPOBOAWTH pacyéThl M  OIICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAaYCHHS (PU3NIECKON BEJTMYMHBI;
pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOYKHO PpEUIUTh [pPU IOMOIIHU
(GU3NIECKUX METOJIOB, HCIIONIB3Yys OMNHCAHHWE WCCIEIOBAHMS, BBIACIATH
IpoBepsieMOe TMPEANOI0KEHNE, OICHUBATh NPABHIBHOCTh MOPSIKA
NPOBEACHUS  WCCIEJOBaHUsA, JellaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOMIOICHUI U OTIBITOB,;

NPOBOJUTH OMBITHI MO HAOMIOACHWI0 (U3HUECKUX SBICHUH WU
(u3nUecKuX CBOWCTB TeNl (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUS HHEPTUH, 3aBUCHUMOCTh Nepuoda KojeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MAJIBIX KOJICOaHM, MPSIMOIMHEHHOE pacIIpOCTPAaHEHNE CBETA,
pas3ioxeHue Oeoro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paXCHUS B
IUIOCKOM 3€pKajie W CBOWCTB HM300pakKeHHsI TpeaMeTa B coOHMparomieit
JUH3Ee, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB M3IYUYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HM30bITOYHOro Habopa
000py10BaHUS, OMUCKHIBATH X0/ OIBITA U €r0 PE3yIbTaThl, POPMYIUPOBATH
BBIBO/IBI;

MPOBOJUTH MPU HEOOXOAWMOCTH CEPUI0 MPSIMBIX W3MEPEHUH, omnpeaenss
cCpelHee 3HA4YCHHE M3MEpsIeMONM BeIUMYMUHBI ((POKYCHOE pacCTOSHHE
coOuparomeid JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MEpEHUs
(M3MepUTebHOro Mpuodopa);

IPOBOJUTH HCCJIENOBAaHUE 3aBUCUMOCTEH (M3MYECKHUX BEIMYHUH C
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHMI (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JIBIJKEHHMM ©0€3 HadallbHOM CKOpPOCTH, NEepHoja
KojieO0aHUI MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja MaJeHus W yrjia MpeJOMIICHUs OT yria
HajieHus1): IJIaHUPOBaTh HCCIEIOBaHHE, CAMOCTOATEIBHO COOMpATh



YCTaHOBKY, (UKCHpOBaTh pe3yidbTaThl TMOJYYEHHON  3aBUCHUMOCTH
¢uznuecknx BEIMYMH B BHUAE TAOMWIl M T'paUKOB, JelaTh BBIBOJIBI IO
pe3ysbTaTam HCCIIeIOBAHUS;

POBOJUTh KOCBEHHbIE U3MEpPEHUs (PU3NUYECKUX BETUYUH (CpemHsis
CKOPOCTb U YCKOPEHUE TeJla IPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO TMaJaeHUsl, KECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHUSI, MEXaHuueckass paboTa M MOIIHOCTb, YacCTOTa U TMEPUO]
KoJie0aHU MaTeMaTUYeCKOro W MPY>KUHHOTO MAasTHUKOB, ONTHYECKas
cCuia CcoOHWparIie JUH3bI, pPaJUOAKTUBHBIM (OH): TIUIAHUPOBATH
U3MEpEeHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJHATH
U3MEpEeHUs, CleAys MPeUIOKEHHOW HHCTPYKIHMH, BBIYUCISATH 3HAUYCHUE
BEJIMYMHBI U aHAJTM3UPOBATH MOyUYEHHBIC PE3YJIbTaThl C YIETOM 3aJaHHON
MIOTPEITHOCTH U3MEPEHUI;

coOJro1aTh MpaBuiia TEXHUKU 0€30IaCHOCTH IIPH padoTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

pa3iauuaTh OCHOBHBIC TMPH3HAKA M3YyYEHHBIX (PUINYECKUX MOJICICH:
MaTepualibHasl TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEHHBIA HCTOUYHUK
CBETa, JIy4, TOHKAs JIMH3a, TUTaHeTapHasi MOJIeNb aTOMa, HyKJIIOHHAs! MOZEIh
aTOMHOTO SJIpa;

XapaKTepU30BaTh TNPHUHIMIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHHUS (B TOM YHCIE:
CIIUIOMETp, MATYMKH TIIOJOKCHHS, PACCTOSHHUSI W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUM M  HEOOXOOUMBbIE  (PU3MUYECKUE
3aKOHOMEPHOCTH;

MCITOJIH30BaTh CXEMBI M CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, U3MEPUTEITHHBIX TPUOOPOB U TEXHOJIOTUIECKHUX MPOLIECCOB MPH
pemIeHNN  Y4EOHO--TIPAKTUYCCKUX  3a7a4, ONTHYCCKUE CXEMBI IS
MOCTPOEHUS N300PAKEHHI B TNIOCKOM 3€pKaJie U COOUparoe TMH3E;
MPUBOAUTH  NpUMEpPHl  (HaxoauTh  WHDOpPMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HCIOIh30BaHUS (U3MUECKUX 3HAHUNA B TIOBCEIHECBHOM
KU3HH 11 oOecrieueHrs 0€30MacHOCTH TIPH OOpalIeHu: ¢ MpUOOpaMu H
TEXHUYECKUMU YCTPOUCTBAMU, COXPAHECHHS 37J0POBBS M COOIOACHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpY>KaloIlEeH cpeie;

OCYHIICCTBJIATh TMOUCK WHGOpMauK (HU3UYECKOTO COACpPKAHUA B
WNuTepHeTe, caMOCTOSTENNBHO (HOPMYTUPYS MOUCKOBBIN 3aMpOC, HAXOIUTh
MyTH OTPEAENICHUs TOCTOBEPHOCTH MOJYYCHHOU MH(OpPMAIIMA Ha OCHOBE
UMEIOIIUXCS 3HAHUM U TOTIOJTHUTENBHBIX UCTOUYHUKOB;



MCIIOJIH30BATh MPU BHITIOJTHEHUN YYCOHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
TUTEPATYpPy HU3UUECKOTO COJEPKAHMSI, CIIPABOYHBIC MATEPHUAIIBI, PECYPCHI
cetu VHTepHer, BiameTh mpUEMaMU  KOHCIEKTHPOBAaHUSA  TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
MHPOpPMAITMM U3 HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO COJEPIKAHUSA,
MyOJIMYHO TPEJCTABIIATh PE3YJIbTAThI MPOSKTHOW HMITU HUCCIIEIOBATEILCKON
JCSITENFHOCTH, TIPH OTOM TPaMOTHO  WCMOJNb30BaTh  HM3yUEHHBIN
NOHATUWHBIA ammapaTr HW3y4aeMmoro paszena (U3WKH M CONPOBOXKIATH
BBICTYIUICHHUE TIpe3eHTalMeld ¢ Y4ETOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.
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Hroro no pazneny 28
Pasznen 2. JjiekTpuUyecKre 1 MATHUTHbIE SIBJICHUS
21 DIIEKTpUYECKUE 3apsibl. 3apsKEHHBIE Tella F 1 bubnuoreka [IOK
' W UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
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Hroro no pazneny 37
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11 MexaHU4YeCKOe IBMYKCHHUE B CITOCOOBI €ro 10 1 bu6mmoreka [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
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