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MNOACHUTEJBHASA 3AIIMCKA

[IporpaMmma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO oOOIIEro oOpa3oBaHMs
COCTaBJIEHAa Ha OCHOBE IIOJIOKEHUH U TpeOOBaHWI K pe3yjpTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEIbHOM MPOTPaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (eaepaabHOi pabodeii MporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Du3ukay.

CopepxaHnve mnporpamMmbl 1O (PU3MKE HaIpaBlIeHO Ha (opMHpOBaHHE
€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH OOYYalOUIMXCS U OpPraHU3alUI0 H3Yy4EHHUs
¢u3uKy Ha JAEATETPHOCTHON OCHOBe. B mporpamme mo (u3uke y4YHTHIBAIOTCA
BO3MOYKHOCTH Yy4yeOHOro mnpenmera B peanusanuu TpedoBanuiik ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHUsI, a TAKXKE
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111€eT0 00pa30BaHUs.

[Iporpamma 1o gu3rke ycTaHaBIMBAET paclpenesieHue yueOHOro MaTepuana
1o rogam oOyudeHus (IO KijaccaM), MpeiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
U3y4eHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COICPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommXcsl.

[Iporpamma mo ¢usuke paszpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKOM
MOMOILM YYUTENIO B CO3/ITaHUU paboyeil mMporpaMMebl 0 y4eOHOMY MTPEAMETY.

®u3uka SABISETCS CHCTEMOOOPA3yIOMMM MJii  €CTECTBEHHO-HAYYHBIX
y4€OHBIX MPEIMETOB, OCKOJIbKY (PM3MUECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB
U SBIICHHM, HM3y4aeMbIX XHMHEH, OWOJIOTHEH, acTpoHOMHUEH U (HHU3NUSCKOU
reorpaduei, BHOCUT BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
IpeNoCTaBisieT HauboJiee SICHble o00pa3lbl NPUMEHEHHs HAyyHOTO METona
MO3HAHUS, TO €CTh CIIOCO0A MOIYYeHUS! JOCTOBEPHBIX 3HAHHUM O MUDE.

Opnna W3 TIaBHBIX 3a/ay (PU3NYECKOTO OO0pa3oBaHUs B CTPYKType OOIIETo
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHHUU E€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH U
MHTepeca K HayKe y 00yJarounxcs.

N3yuenne ¢u3mkn Ha 0a30BOM ypOBHE TIpeArojiaraeT OBJaJCHUE
CIICYIOIMMH KOMITETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4HO OOBSICHSTD SIBJICHUS;

e OLICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEAOBAHUS;

e UHTEPIPETHPOBATH  JAaHHbIE W  HCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA AJIS OJTyYEHUS BHIBOIOB.

lenn wu3ydeHus (QU3MKM Ha YPOBHE OCHOBHOTO oOHIEr0 00pa3oBaHUs
omnpenenensl B Konuemnuuu mnpenogaBaHusi ydeOHoro mnpenmera «dusuka» B
oOpa3oBaTenpHBIX Opranum3zanuax Poccuiickoii ®exepanuu, pealnu3yoIUX
OCHOBHBIE 00111€00pa30BaTeIbHbIE NPOTPaMMbl, YTBEPKAEHHONW pELICHUEM



Komnernn Munucrepcrsa npocsemienus: Poccuiickoit @eaepannu (IpoToKoa ot 3
nexadpst 2019 r. Ne [T1K-48H).
Heian nusyyeHus PU3UKHU:

npuoOpeTeHue HHTEepeca W CTPEeMJICHUS OOYyYarolUXCsl K HayYHOMY
U3yYEHHUIO TPUPOABI, PA3BUTHUE HMX HWHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (POpMHUpOBaHUE
UCCJIEIOBATENFCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa H3y4eHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHY;
(dopMUpOBaHKE NPEJICTABICHUA O poyid (U3MKH JJIS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE  MPEICTAaBIEHUH O  BO3MOXHBIX  cepax  Oyayuien
npo(hecCHOHANIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JaynbHeNeMy OOy4eHHUIO B 3TOM HalpaBJICHUMU.

JlocTikeHrne 3THX Ieliel MmporpaMMbl 1O (U3UKE Ha yPOBHE OCHOBHOTO
o0111ero oOpazoBaHusl 00ECIICYNBACTCS PEIICHUEM CIEAYIONTUX 3a4aY:

npuoOpeTeHne 3HAHWH O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JAJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;
NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBACHATH (DU3UUYECKUE SIBJICHUS C
UCTIOJIb30BaHUEM TOTYUCHHBIX 3HAHU;
OCBOCHHME METOJOB PEIICHHS MPOCTEUININX pacy€THBIX 3a7a4 ¢
UCITIOJIb30BAaHUEM buznIecKux MOJIeTIEH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
pa3BUTHE YMCHHUI HAOMIOAATh TMPUPOTHBIC SBJICHUS U BBITIOIHATH OIBITHI,
JabopatopHble  pabOThl M AKCIHEPUMEHTAJIbHBIC  HUCCICAOBAHUS C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;
OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3MIECKOTO COACpKaHUSA,
BKJItOUasi THPOPMAITIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OLICHUBaHUE MH(POPMAIIHH;
3HAKOMCTBO €O chepaMu NpodheCCUOHAIBHON JeSATeIbHOCTU, CBI3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UUIECKOM HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoauTcs 238 yacoB: B 7 kjacce — 68 yacos (2 yaca B He/IeN0), B 8
kiacce — 68 vacoB (2 uyaca B Heneno), B 9 kinacce — 102 gaca (3 waca B HeAeno).

[Ipeanaraemelii B mporpamMme no ¢Gu3MKe nepedeHb JadopaTOpHbIX paboT U
OTBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTENb JIeJaeT BHIOOP MPOBEACHUS



7a00paTOPHBIX pPabOT M OMBITOB C YYETOM HWHIAMBUIYAIBHBIX OCOOCHHOCTEH
oOy4JaronmMxcs, CUcKa HKCIEPUMEHTAIBHBIX 33/JaHHM, MpeiaraeéMblX B pamMKax
OCHOBHOI'O TOCYJJapCTBEHHOTO dK3aMeHa 1o (Pu3uKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHWHU OKPYKAKOIEr0 MUPA.

®usuka — Hayka o npupoze. SAsmenus npuponsl. dusznyeckue SBICHHUS:
MEXaHHYECKHUE, TEIJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

Ouznueckue BennuuHbl. V3mepenue ¢usznueckux BennuuH. Dusnueckue
npudopsl. [lorpentHocts n3mepennil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak ¢usuka u Jpyrue ecCTEeCTBEHHbIE HAayKd HM3Yy4alT HPUPOY.
EctecTBeHHO-HAy4YHBI METOJ MO3HAHMs: HaAOJIIOJEHHE, MOCTAaHOBKAa HAyYHOIO
BOIIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHUE
HaOmogaemMoro siBieHus. Onucanue Gu3nIeCKUX SABICHUN ¢ TOMOILBIO MOJENEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBbBIC

SBJICHUS.

2. @uznyeckue NpuOOpHl U MpolEeaypa NPsIMbIX U3MEPEHUN aHAJIOTOBBIM U

1M (POBBIM TPUOOPOM.
Jlabopamopnwie padbomol u onvimol.
1. OmnpeneneHue 1EHbI IEICHUS IIKaJIbl U3MEPUTEIBLHOTO MPUOODA.
2. M3mepenue paccTosHUM.
3. H3mepenue o0béMa KUIKOCTH U TBEPAOTO Tea.
4. OnpeneneHue pa3MepoB MAJIBIX TEJL.
5. M3mepenue TeMmmeparypsl NPy HOMOIIM >KUAKOCTHOIO TEPMOMETPA H
JlaTYuKa TEMIIEPaTyPBl.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3bI: JAJBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIIBHO, TeM OO0JbIlIe, 4eM OOJbIlIe BhICOTA
MyCKa.

Pa3znen 2. IlepBoHavajibHbIe CBeeHHUsI 0 CTPOEHUH BelllecTBA.

CrpoeHue BemiecTBa: aTrOMbl W MOJIEKYJbl, HMX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBkenne uactul BemecTBa. CBSA3b CKOPOCTM JBHKEHHMS YacTUI[ C
temrnepaTypoil. bpoyHoBckoe nBmxkeHue, Auddysus. BzaumopeiicTBue 4YacTHI]
BEILIECTBA: IIPUTSHKEHUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30OB, )KUIKOCTEW M TBEPIBIX
(KpUcTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Hemoncmpayuu.

1. Habmionenne 6poyHOBCKOTO ABM)KECHUS.

2. HaGmonenue nuddyszuu.

3. HaOmionenue ~ siBneHudd,  OOBACHSIONIMXCS ~ TMPUTSHKEHUEM WM

OTTAJIKMBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnsie pabomot u onvimot.

1. OueHka JuaMeTrpa aroMa METOJOM PSAOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbIThI 10 HAOJIOICHUIO TETNIOBOTO PACIIMPEHUS Ta30B.
3. OnpITbI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKEHUS.
Pa3znen 3. /IBH:KeHHEe H B3aUMOJAeHCTBHE TeJl.
Mexanuueckoe JBHKEHUE. PaBHOMEpDHOE M HEPaBHOMEPHOE JIBH)KCHHME.
Cxopoctb. CpenHsii CKOpPOCTh MPU HEPABHOMEPHOM IBWKEHHH. Pacyér myTtu u
BPEMEHHU JIBUKEHUS.
SBneHne uMHEpUMHU. 3aKOH HHEPIMU. B3auMoielcTBHE Ten Kak MpUYMHA
U3MEHEHUSI CKOPOCTM JABWXKEHUS Tel. Macca Kak Mepa HWHEpPTHOCTH Tela.
[InotHOCTE BemecTBa. CBSI3p IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IHMHMIIE
00BbEMa BEIIECTBA.
Cuita Kak XxapakTepUCTHKa B3auMoAeucTBUsA Ten. Cuina ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TATOTEHUS W CHIIA
TsokecTd. Cuita TsKecTH Ha Ipyrux mianerax. Bec rena. Hesecomocts. Cnoxenne
CWJI, HANPABJIEHHBIX IO OJHOM NpsiMoM. PaBHOonencTByromas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHue MexaHHM4ecKoro JIBHKEHHS TeTa.
2. M3MepeHue CKOpOCTH NPSIMOJMHENHOTO IBUKECHMUSI.
3. HaOnroneHue siBIEHUS HHEPIIUH.
4. HabmroneHrue n3MEHEHHsS] CKOPOCTH TIPU B3aUMOJICUCTBUU TEll.
5. CpaBHEHHE MacC MO B3aUMOJICUCTBHIO TEJL.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX 110 OAHON MPSIMOA.
Jlabopamopnwie padbomol u onvimot.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO ABMKEHUS (IIapUKa B KUIAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUJIS M TaK Jajee).

2. OmpeneneHue cpeaHe CKOPOCTH CKOJIbBKEHHUS OpycKa WM IIapuKa IO
HAKJIOHHOM TTIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO TEA.

4. OmnbIThI, I€MOHCTPUPYIOIIKE 3aBUCUMOCTD pacTshKeHUs (AedopMaliyim)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.



5. ONbIThL, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIBXKEHUS OT
BECa TEJIa U XapaKTepa COMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBineHue TBEPABIX TeJl, dKUIKOCTEN U ra3oB.

HNanenue. CriocoObl yMEHBIICHUS M YBEIUYCHU JlaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBlieHUs Tra3a OT oObEMa, Temmeparypbl. [lepemada naBieHus
TBEPABIMU TEJNAMU, XUJKOCTSIMU M Tazamu. 3akoH Ilackans. ITneBmatuueckue
MaluHbl. 3aBUCUMOCTh JABJIECHHUS >KHAKOCTH OT TUIYOWHBI. [ HMapocTaTHyecKuid
napaaokc. Coobiaromuecs cocyabl. [ uapaBinueckue MEXaHU3MBI.

AtMocdepa 3emin u atmocdepHoe naBieHue. [IpuyuHBI CyliecTBOBaHUS
BO3ymHONU 000souku 3emin. OmbliT Toppuuernu. M3mepenue atrmocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EpPHOT0 JaBJIE€HUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO JTaBJICHHUS.

JleficTBUE KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHMMOCTbH JABJICHUS ra3a OT TEMIIEPATYPHL.

[Iepenaua naBneHUS KUIKOCTHIO U TA30M.

Coobmiaroiuecst CoCyabl.

['mapaBauyeckuit mpecc.

[IposiBnenue nercTBrst aTMOC(hEepHOTO TABICHHUS.

3aBUCHUMOCTD BBITAJIKMBAIOIIEH CHJIBI OT 00BhEMA MOTPYKEHHON YacTh
T€JIa ¥ TUIOTHOCTH KHUJKOCTH.

A A o

N

PaBeHCTBO BBITAIKMBAIONIEH CUJIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YcIIOBHME IUIABaHUS TEJ: IUIABAHWE WJIM MOTPYKECHUE TEJ B 3aBUCHUMOCTHU
OT COOTHOILICHMS INIOTHOCTEH TeJla U KUIKOCTH.

Jlabopamopnwie padbomoul u onvimot.

1. HccnepoBaHue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa MOTPYKEHHOMU B
JKHUJIKOCTh YaCTH TeEJa.

2. OmnpeneneHue  BBITAJKUBAIOMICH  CWJIbL, JEWUCTBYIOIIEH Ha  Telo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCMMOCTH BBITAUIKWBAIOIIEH CUJIbI, IEMCTBYIOLIECH HA TEJO
B KMJIKOCTH, OT MacChI TeJia.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAIKABAIOMIEH CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B IKUJIKOCTH, OT OOBEMA IMOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJjla U OT INIOTHOCTH KUJIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa WM KOHCTPYHPOBAHHUE JIOAKA H
OIIpEJICIIEHUE €€ TPYy30NOABEMHOCTH.

Pa3znen 5. PaGoTa 1 MOITHOCTh. DHEpPrusi.

Mexanuueckas pabota. MOITHOCTb.



[IpocThie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBuio
paBHOBecHs pblyara. [IpuMeHeHne npaBuia paBHOBECHS pbluara K OJOKy.
«3onoroe mnpaBwio» MexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBI B OBITY H TEXHUKE.
Mexannueckass odHeprud. KuHeTMdeckas W NOTEHIMAIBbHAs JHEPIUs.
IIpeBpaleHre 0THOTO BUAA MEXAHUYECKOW YHEPTUU B APYTOi. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauuu.
1. ITpumepbl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnwie padbomosl u onvimol.
1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBM)KEHUU Tella
10 TOPU3OHTAIBHOU IMOBEPXHOCTH.

2. HccnenoBanue ycaoBui paBHOBECHS pblyara.
N3mepenne K11/ HaKTOHHON TIIOCKOCTH.

4. H3yuyeHune 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTHH.

8 KJIACC

Pa3nen 6. TensioBble siB1eHHS.

OCHOBHBIE TOJOXKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB W MOJEKYJ. OINBITHI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPHH.

Mopenu TBEPAOrO, KHUAKOTO M Ta3000pa3HOTO0 COCTOSIHMM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBONCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJIOKEHUM MOJEKYJIAPHO--KHUHETUYECKON TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paClIMPEHNE U CKATHE.

Temnepatypa. CBa3b TeMIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBUKCHHS
yactull. BuyTtpenHsiss sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEW DHEPTUH:
Temionepeaaya 151 COBEPILIECHUE paboTHI. Buabr TEIUIoNEpEAAYH:
TEIUIONPOBOJAHOCTD, KOHBEKIIHS, U3IIyYEHHE.

KonnuectBOo TemmoTel. YaenbHas TEIJIOEMKOCTH BeIleCcTBA. 1eruiooOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u kouaeHcarus. lcnapenwe. Kumenue. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KHIEHUS OT aTMOC(HEpHOTo
JTaBJICHHUS.

BnaxxHOoCTh BO3yXa.

DHeprus TOIJIMBA. Y IeibHas TeIIOTa CrOPaHHUsL.

[TpuHuunel padotsl TeroBeiXx aBurateneit KIIJ[ TemmoBoro auratess.
TernnoBble ABUTATENN U 3aLIUTA OKPYKAOLIEH CPELBI.



3aKOH COXpPaHEHUs U PEBPALLECHHS SHEPTUU B TEIUIOBBIX POLIECCAX.
Hemoncmpayuu.

1.

v N

Habmtonenue 6poyHOBCKOTO ABM)KCHUS.

HaGmonenne nuddysum.

Hab6nroneHue siBieHU cMauuBaHUs ¥ KAaTWJUIIPHBIX SBIICHUN.
HabmroieHue TenaoBoro pacumpeHus Tel.

V3meHeHue maBieHMs ra3a Mpu W3MEHEHUH OOBEMA W HArpeBaHUM WA
OXJIXKICHUU.

[TpaBuita u3MepeHus TEMITepPaTypHhl.

Bunb! remionepenayu.

OxJaxJieHUe NPy COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepiieHnH padOTH BHEITHUMU CHIIAMH.

. CpaBHEHHE TEMIOEMKOCTEN PA3TMYHBIX BEIIECTB.

. HaGmronenue kumnenus.

. HabGmroieHre nocTossHCTBA TEMITepaTyphl MPH TIJIaBJICHUH.
13.

Mojenu TeNJIOBBIX ABUTATEIICH.

Jlabopamopnwie padbomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThl IO OOHAPYKEHUIO JCHCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSHKCHHUSI.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAIIJIOB MMOBAPEHHOW COJIM WJIK Caxapa.
OneIThl 1O HAOIIOJEHUIO TEIJIOBOTO PACHIUPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue AaBiaeHUS BO3yXa B OaJUIOHE MINPUIIA.

OnbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIICHUSA BO31yXa OT €T0
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUNOTE3bl TUHEHHONW 3aBUCUMOCTH JUTMHBI CTOJOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIEPATYPHI.

HaOmronenne wW3MeHEHHs BHYTPEHHEH OHEpPruu Tejla B pe3yJibTare
Terionepeaayr U padboThl BHEITHUX CHJI.

HccnenoBanue siBICHUS TETIOOOMEHA MPU CMEIIMBAHUU XOJIOTHON H
ropsiyer BOJBL.

OnpeneneHne  KOJMYECTBA  TEIUIOThI, IOJYYEHHOrO BOAOW  MpH
TEII000MEHE C HArPEThIM METAJUIMYECKUM ITUIIUHIPOM.

Onpenenenue yaeabHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne npouecca HCnapeHusl.

OnpenesneHne OTHOCUTEIIBHOMN BJIAXKHOCTH BO3AYyXaA.

Ornpenenenue yenbHONM TEIUIOTHI IIABICHUS JbAA.



Pasznen 7. DnekTpryecKue M MATHUTHBIE SIBJICHHS.

Onextpu3anus Tena. JIBa poaa 3leKTpUYECKUX 3apsAnoB. BzanmopaeicTBue
3apspkeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aWMOJICHCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3aps10B U PACCTOSHUS MEXAY TEJIaMu).

Onextpuyeckoe mnose. Hanpspk€HHOCTH 3iekTpryeckoro mnois. [IpuHnumn
CYIIEPIO3UILIMU AIEKTPUUECKUX IM0JIeH (Ha KAUECTBEHHOM YPOBHE).

Hocutenun sneKkTpuyeckux 3apsaoB. DJIEMEHTapHBIA 3JEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBOgHMKM W AMDJIEKTPUKU. 3aKOH  COXpPaHEHUs
IIEKTPUYECKOTO 3apsija.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAaHUS JIIEKTPUYECKOIO TOKA.
VICTOYHUKH TOCTOSHHOTO TOKa. JIEHCTBUS AJIEKTPUYECKOro TOKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSIX U Ta3ax.

Onektpuueckass nenb. Cuna  TOKAa.  DIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBiieHHE NPOBOJHHKA. Y IEIBHOE COIPOTUBJIEHHE BEHIECTBA. 3akoH Oma
st ydactka uenu.  IlocimenoBaTenbHOE W HApAJUIENBHOE — COCAMHEHME
IIPOBOJTHUKOB.

Pabota W MOIIHOCTHh »3JNEKTPUYECKOTro Toka. 3akoH Jlxoyns—JleHna.
DneKTpuYecKre Uenu U MoTpeOUTenu 3MEeKTpUIECKor 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

IlocrosiHHbIE  MarHuThl.  B3aummonelcTBHe  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe none. MarHuTHOE 1oJi€ 3€MJIA M €r0 3HAY€HUE I KU3HHA Ha 3eMIIE.
Omeir  Opcrena. MarauTHoe T1oOJIe  DJIEKTpUYECKOro Toka. [IpumeHenwme
AIIEKTPOMArHUTOB B TEXHUKE. JlefiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSSHHOTO TOKA. VICHOJIB30BaHME 3JIEKTPOJABUraTENE B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SBneHne daeKTpOMarHuTHOW MHAYKIuU. [IpaBuio Jlenma.
DIIEKTPOreHepaTop. Cnoco0b1 MTOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DJEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa poa 3JIEKTpUYECKUX 3aPsIOB U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U JEUCTBUE DJIEKTPOCKOIA.

DnekTpocTaThuecKasi HHIYKIMS.

3aKOH COXPAHEHHMSI JIEKTPUUYECKUX 3aPSII0B.

[TpOBOJTHUKY U JTUAIIEKTPUKHU.

MopnenupoBaHu€e CUIIOBBIX JTUHUHI 3JIEKTPUYECKOTO TOJIS.

M cTOYHMKHM OCTOSIHHOTO TOKA.

JIeiCcTBHS JNEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKHUM TOK B KUIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

["a30BbI1 pa3psa.

N3Mepenue CHITbl TOKa aMIIEPMETPOM.

N3MepeHune 37eKTpUYECKOT0 HaMPSHKEHUSI BOJBTMETPOM.

PeocTaTt n MarasuH CONpOTUBIICHUIA.

B3auMopaeiicTBHe NOCTOSIHHBIX MAarHUTOB.

MoaenrpoBaHrue HEBO3MOXKHOCTHU Pa3AeIEHUsI MOJKOCOB MarHuTa.
MoenupoBaHrue MarHUTHBIX MOJIEH MMOCTOSHHBIX MAarHUTOB.
OnbIT IpcTena.

MarHnuTtHoe 1ose Toka. DIeKTPOMAarHuT.

JlercTBrEe MarHUTHOTO TIOJISI HA IPOBOJAHUK C TOKOM.
DJIEeKTPOABUTATEH TOCTOSSHHOTO TOKA.

HccnenoBanue SBICHUS 3JEKTPOMArHUTHOW MHIYKIIUH.

Omnerter ®apanes.

3aBUCMMOCTh HAIIPaBJICHUA HWHAYKIHOHHOTO TOKa OT YCIOBUH €ro
BO3HMKHOBCHMS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie padbomol u onvimol.

1.
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10.
11.

12.

13.

OneIThl MO HAONIONECHUIO SJCKTPU3ALMH TeJd HWHAYKIUMEH U MpHU
COINPUKOCHOBEHHH.

Hccnenoanre JEWCTBUSL DJIEKTPUYECKOrO TIOJISI HAa MPOBOJHUKUA U
JUAJIEKTPUKH.

COopka u npoBepka pabOThI IEKTPUUECKOHN 1EMU MTOCTOSTHHOTO TOKA.
N3mepeHre u peryaupoBaHue CHIIbI TOKA.

W3mepeHne u peryinpoBaHue HapPsSHKEHHUS.

HccnenoBanye 3aBUCHMOCTH CHJIBI TOKA, MAYILErO 4e€pe3 pPe3ncTop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JIEMOHCTPHUPYIOITHE 3aBUCUMOCTh ANEKTPUUECKOTO
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOLAAM TOMEPEYHOro
CEUYEHUS U MaTepuala.

[IpoBepka mpaBuiia CIOXKEHHUS HANPKEHUW TPHU IOCIEA0BATEIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna AJid CHJIBI TOKa MPU MapayieTbHOM COEIMHEHHH
PE3UCTOPOB.

Omnpenenenue paboThl JIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.
OnpeneneHue MONIHOCTH DJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTHA CHIIBI TOKA, WIYLIETO 4YEpE3 JIAMIIOYKY, OT
HAPSDKEHUS HA HEW.

Onpenenenue KIIJ[ HarpeBaTesns.



14. MccnmenoBaHre MarHUTHOTO B3aUMOJICUCTBHS ITIOCTOSTHHBIX MAarHUTOB.

15. I3ydyeHne MAarHuTHOTO TIOJs  TMOCTOSIHHBIX ~ MAarHUTOB MpPU  HUX
00BEIMHEHUH U Pa3/IeIICHUN.

16. MccnenoBanue AEUCTBHS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPENKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MarHuTa OT CHJIBl TOKa WM HallpaBJICHHS TOKa B
KATYIIKE.

18. MI3ydueHue AEMCTBYSI MAarHUTHOTO TOJIS1 HA IPOBOJIHHUK C TOKOM.

19. KoHCcTpyHpoBaHue U u3ydeHHe padOThI JIEKTPOABUTATEIIS.

20. U3mepenue KI1J] anexkTpoaBUraTeaIbHON YCTAHOBKH.

21. OnBITBI 1O HKCCIIEIOBAHUIO SIBIICHUSI BJIEKTPOMATHUTHOW WHIYKLIHH:
WCCIICIOBAHUE W3MEHCHHM 3HAQUYEHUS WM HAIPaBJICHWS HMHIYKIMOHHOTO
TOKA.

9 KJIACC

Pasznen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBHKeHHE. MarepuanbHas Touka. (Cucrema orcuéra.
OTHOCHUTENIBHOCTh MEXAHUYECKOr0 JBWKEHHs. PaBHOMEpHOE MpsSMOIMHENHOE
nBrxeHne. HepaBHoMepHOe npsMonuHelHoe aBuxkeHue. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBMkeHue. (CBoOoaHOE
nagenue. OnsITel ['amues.

PaBHOMepHOE ABMKEeHHE N0 OKpykHOCTH. [lepmon m vacrota oOpaiieHus.
JIuneitHas u yrinoBasi CKOpocTd. LIeHTpoCTpeMHUTETBHOE YCKOPEHUE.

[lepBoiii 3ak0H HptoTona. Broponi 3akon Herorona. Tpernii 3akoH HeroToHa.
[TpuHIMII CYTIEpHO3ULINU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHiia TPEHUS CKOJIBKEHUS, Chila
TPEHUs IOKOsI, IPYTUE BUBI TPEHHUS.

Cuna TSOKECTH W 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
nageHus. Jlwxenue raHer BOokpyr Connua. IlepBas kocMmuueckass CKOPOCTb.
HesecoMocTh 1 neperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIVIEHHON OChIO BpamieHus. MomeHT cuibl. LleHTp TsxecTu.

Nmnynsc tena. M3Menenne nmiynbsca. Mmynabc cuiibl. 3aKOH COXpaHEHUs
uMITysbca. PeakTuBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTb. PaboTa cuil TSXKECTH, YHpPYIrocCTH,
TpeHust. CBs3b dHepruu U padbotsl. [loTeHnnanbHAas SHEPrUs Tena, NOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiu. [loTeHnmanbHas 3Heprus cxxarou npyxxunel. Kunernueckas



sHeprus. TeopeMa 0 KMHETHYECKOW SHEPruH. 3aKOH COXPAHEHUs MEXaHUYECKON
DHEPIHUU.

Jemoncmpayuu.

1. HaOmroneHne MeXaHMYeCKOro JIBUKEHUS Tela OTHOCUTENIBHO Pa3HbIX Tell

OTCUY€Ta.

2. CpaBHeHHE MyTeH U TPACKTOPHUN ABUKEHHUS OJHOTO U TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.
M3mepeHne CKOpOCTH U YCKOPEHHUS ITPSIMOJIMHEWHOTO JIBUYKEHUS.
HccenenoBanre NpU3HAKOB PAaBHOYCKOPEHHOT'O JIBUKEHHS.
Habmroienue 1BHKEHUs Tella M0 OKPY>KHOCTH.
Habmroienue MexaHu4eCKUX SIBJICHUM, TPOUCXOASIINX B CHCTEME OTCUETA
«Tenexka» 1npu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JBUKEHUU
OTHOCUTEIBHO KaOMHETa (PUBHUKHU.
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7. 3aBUCHUMOCTb YCKOPEHHs T€Ja OT MAacChl Te€lla U JIECUCTBYIOIIEH Ha HEro
CUJIBL.

HabGnronenue paBeHcTBa CHIT TPU B3aUMOJICHCTBUU TEN.
M3meHeHue Beca Tena Mpu YCKOPEHHOM JIBH>KEHHH.

10. [lepenaua nMmyJsbca Mpy B3aNMOJECUCTBUU TEN.

11. [IpeoOpazoBanust SJHEPTUH NMPU B3aUMOJICHCTBUH TEII.

12. CoxpaHeHHE UMITYJIbCa PHU HEYIIPYTOM B3aUMO/ICUCTBUMU.

13. CoxpaHeHHe UMITYJIbCa MPU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HaGnroieHue peakTUBHOTO JABUKCHUS.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTUU TPU CBOOOTHOM NaACHHH.

16. CoxpaHeHHe MEXaHUYECKOW SHEPTUHU MPU ABUKEHUH Tella O/ IeUCTBUEM
MPY>KUHBI.

Jlabopamopnvie padbomot u onvimol.

1. KoHncTpynpoBaHue TpakTa Mg pa3roHa M JAJIBHEUIIETO PaBHOMEPHOTO
JBIDKCHUS IIAPUKA WIIH TEIICKKH.

2. Ompenenenne CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WA JBUKCHUS
[IapyKa Mo HAaKJIOHHOMW ITOCKOCTH.

3. OmnpeneneHne yCKOpPEHHUsI Tela MPU PABHOYCKOPEHHOM JBUKEHUH TI0
HAKJIOHHOM TIOCKOCTH.

4. VccrnenoBaHue 3aBUCUMOCTH IMYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBH)KCHUHU 0€3 HauajlbHOM CKOPOCTH.

5. IIpoBepka THUMOTE3bl: €CIAM MPU PABHOYCKOPEHHOM JBUXKEHUU O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KaK PsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHHU OJJUHAKOBBI.

6. HMccnegoBaHue 3aBUCMMOCTH CHJIbI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JABJICHHUS.



7. Omnpenenenue kodhPUIMEHTA TPEHUS CKOIbKEHUS.
8. OmnpeneneHue xECTKOCTH MPYKUHBI.
Omnpenenenre pabOThl CHIIBI TPEHUS TPH PAaBHOMEPHOM JBMIKECHUU Telia
10 TOPU3OHTAIBHOU MOBEPXHOCTH.

10. Onpenenenre pabOThl CHJIBI  YNIPYTOCTH TMpU  TMOABEME Tpy3a ¢
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXPAHEHUS YPHEPTUH.

Pa3zgen 9. Mexannuyeckue K0J1e0aHUA M BOJHBI.

Koneb6arenbHoe neukeHre. OCHOBHbBIEC XapaKTEPUCTUKU KOJICOAHUM: MEPUO/I,
4acToTa, aMIUIUTyAa. MaremMaTU4ecKuil U NpYyKUHHBIA MadaTHUKU. [IpeBpanieHue
DHEPTUU MIPH KOJIeOATETHHOM JIBHKECHUU.

3aryxaronme KoJieOaHUsI. BrinyxneHnbie KoJieOaHusl. Pe3onanc.
Mexannueckue BoOdHBL. (CBOHCTBA MEXaHWYECKHMX BOJH. [IpoposibHbie U
MONEPEYHbIE BOJHBI. J[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHHS.
MexaHnuecKkue BOJIHBI B TBEPJIOM TEJE, CEICMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. Habmronenue xonebaHuil Ty Mo ACHCTBUEM CHUIIBI TSIKECTH U CUJIBI
YIOPYTOCTH.

HabGmronenue kosnebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabGnronenue BoIHY X ACHHBIX KOJI€OaHUI U pe30HaHCA.

Pacnpoctpanenue npoo/ibHBIX U TOTIEPEUHBIX BOJIH (Ha MOJIEIN).

Habronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie padbomoul u onvimot.

1. OmpenenieHHe YacTOThl M TMEpUoJa KoJIeOaHMM MaTeMaTU4eCcKOoro
MasiTHUKA.
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2. Ompenenennie 4aCTOTHI U Meproaa KoJieOaHUi Py KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTU TIEPHOJIa KOJIEOAHU TIOJIBEIICHHOTO K HUTH
rpy3a OT JIJIMHbI HUTH.

4. VccrnemoBaHue 3aBUCMMOCTH TIEPHO/Ia KOJICOaHUM TPYKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBHCHUMOCTU NEpHOJA KOJIeOaHUN Tpy3a, MOABEHIEHHOTO K
HUTHU, OT MACChI Tpy3a.

6. OmbBITBI, JAEMOHCTPUPYIOIIHE 3aBUCHUMOCTH mepuofa  KosjeOaHwmid
MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPY>KUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO MaIeHHUS.

Paznen 10. DiiekTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI.



DNEeKTpOMarHuTHOE  Moje.  DJIEKTpOMarHuTHele  BoJiHbI.  CBOMCTBa
ANEKTpOMarHuTHeIX BOJH. [llkama smekTpoMarHWTHBIX BOJIH. Fcnonb3oBanue
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DnekTpoMarauTHas npupoga cera. CKOpocTh cBeTa. BoHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoONCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomol u onvimol.

1. M3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0O MOOWJIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE SIBJIEHUS.

JlyueBass ~ mogmenp  cBera.  Mcrounukm — cBera.  IIpsmosnuHenHoe
pacnpoctpanenue ceta. 3atMeHust ConHua u JIyHel. Otpaxkenue cera. [lnockoe
3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpesnoMiieHuss cBerta. [lomHOe BHyTpeHHEe
OTpakeHHe cBeTa. lcmonp3oBaHUE TIOJIHOTO BHYTPEHHErO0 OTpPaXEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom mywedt B nmH3e. Onruueckas cuctema (Qoroamnmnapara,
MHUKpOCKONa M Tejieckona. ['ma3 kak onruueckas cucrtema. BIH30pyKocTh H
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Onbitel HetoToHa. CnoxeHue
CIIEKTPAJIbHBIX IIBETOB. /{ucnepcus crera.

Hemoncmpauuu.

[IpssmonuHeHOE pacCIpOCTPaHEHHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHUi B IIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nyuei B coOuparolie JInH3e.

XO0J ny4yelr B pacCenBarOLLIEH JINH3E.

[Tosryuenue n300pakeHUM C MOMOIIBIO JIUH3.
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[TpuHiun neiicTBus goToarmapaTa, MUKPOCKOINA U TEJIECKOIA.

10. Mopenp ria3za.

11. PaznosxeHnue 0enoro cBera B CIEKTP.

12. [lony4yenue 6enoro cBeTa Npu CI0KEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnsie padomel u onvimol.

1. HccnenoBaHue 3aBHCUMOCTH YIVIa OTPAKEHHUS CBETOBOIO Jiyya OT yIJa
naJeHUsl.



2. H3ydeHue xapakTepUCTUK U300paKeHUs MPEIMETa B INIOCKOM 3€pKaJe.

3. HccrenoBanre 3aBUCMMOCTH yTila MPEIOMIICHHUSI CBETOBOTO JIyda OT yriia
MaJICHUS Ha TPAHULE «BO3LYyX—CTEKIION.

4. TlomyueHue N300pakeHHM C TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenne GOKYCHOTO pPAacCTOSHUS W ONTHYECKOW CUIIBI coOMparomei
JIVH3BI.

OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONBITHI IO BOCHPUATHIO IBETA MPEIMETOB MPU WX HAOIIOJACHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBaHTOBBIE SIBJIEHUSI.

OmneiTel Pe3epdopna u nnanerapHas mojenb atroma. Mopens atoma bopa.
Hcnyckanue u noryionieHrne ceeta atomoMm. KBanTel. JIlnHelyaTbie ClIEKTPBI.

PanunoaktuBHOCTh. Anba-, 6eTa- U raMmma-usnydeHusi. CTpoeHre aTOMHOTO
anpa. HykionHas Mopens aromMHoro sapa. HM3oronesl. PagumoakThBHBEIE
npeBpaieHus. [lepron nmonypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHS 3apsiAOBOTO M MAaCcCOBOTO YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3p Macchl W SHEpru. Peakuwu cUHTE3a U
nenenus anep. Mctounuku sneprun CoHIa U 3BE3I.

SnepHas sHepreTuka. JeMCTBUS PagMOAKTUBHBIX H3JIYyYEHUW HA JKHUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3IYYEHHUS U MOTJIOIECHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ChekTp Boaopoa.

4. HabmroneHnue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHU3ZHPYIOUIUX U3ITYUEHUH.

6. Peructparus uzinydeHus IPUPOJIHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopnsie padbomot u onvimeol.

1. HaGnroneHue CrUIONIHBIX U IMHEWYATHIX CIEKTPOB M3TYUCHUSI.

2. HccnenoBaHue TPEKOB: U3BMEPEHUE SHEPTUU YACTUIIBI IO TOPMO3ZHOMY

nytH (110 ¢poTorpadusim).

3. W3mepeHue paioakTUBHOTO (pOHA.

IToBTOPUTEIBHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--0000MITAIOIINI MOAYJTH TIPEAHA3HAYCH JJISI CHCTEMAaTH3aIluN
U 0000ImIeHHs  TPEAMETHOTO  COACpKAaHWA W OMbITa  JIEATEIHLHOCTH,
NpPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3HMKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY O3K3aMEHY M0 (u3uke m1ig 0oO0ydarommxcs,
BBIOPABIINX ATOT YUYCOHBIN MPEIMET.



IIpy n3ydyeHun JAHHOTO MOAYJISA PEANN3YIOTCA U CUCTEMATU3UPYIOTCS BHJIBI
JeSATETbHOCTH, HA OCHOBE KOTOPBIX 00ECHeUMBAECTCS JOCTHXKEHUE MPEIMETHBIX U
METalpeJMETHBIX  MUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (popMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOAOB HCCIEIOBAHUS
SBIICHUN TPHUPOABI U TEXHUKH, OBJIAJICHUE YMEHHUSIMH OOBACHATH (PU3NUYECKHUE
ABJICHUS, NIPUMEHsAS MOJIyYEHHbIE 3HAHMSA, pelIaTh 3aJadd, B TOM YHUCIE
KA4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBHO NEATEIBHOCTHBIM XapakTep JaHHOTO pas3zesa peaau3yercs
32 CY€T TOro, 4YTo OOy4YalllWecs BBIMOJIHSIIOT 3aJlaHus, B KOTOPBIX UM
IpeIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAaHUW paclo3HaBaTb W HAy4YHO OOBSICHATH
(du3nYecKue IBJICHUS B OKPY’KaIOIIEH IPUPOJIE U MIOBCETHEBHOW KU3HH;

HCIIOJIb30BaTh HAYYHbIE METO/bI UCCIEOBAaHUS (PU3UUECKUX SBJICHUN, B TOM
YUCJIe IS IPOBEPKU TMIIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAy4yHbIE€ OCHOBBI HanOojiee Ba)XKHBIX JOCTH)KCHHUH COBPEMEHHBIX
TE€XHOJIOTUW, HAIIPUMED, MPAKTUYECKOT0 UCITOIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHECHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yuyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOIIEro 00pa30BaHMs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pe3ynbrare n3yuenus UMK Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) maTpMOTHYECKOT0 BOCTIMTAHNS

— NPOSIBJIICHHE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHMIO POCCHUICKOMN
(pu3HUECKON HAyKU;

— [IEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaKIaHCKOT0 U TYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBIX
M OTHUYECKUX Tpo0JeM, CBS3aHHBIX C MPAKTHYECKUM IPUMEHEHHEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHUE BAKHOCTU MOPAIBHO--3TUYECKHX MPUHUUIOB B JEATEIbHOCTH
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIUTAHUS:

— BOCIIPUSITUE ACTETHUYECKUX KadyecTB (PM3MUECKOW HayKd: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HeHHOCTH HAYYHOI' 0 MO3HAHUS

— OCO3HaHUE UEHHOCTH (U3MYECKOM HAYKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TE€XHOJIOTHHM, BAXKHEUIIEH COCTABJISIOLICH
KYJIbTYPBIL;

— pa3BUTHE Hay4HOH II0003HATENIBHOCTH, MHTEpeca K HCCIEI0BAaTEeIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl  310pPOBbSi W  OMOLHOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HAaHME ILIEHHOCTH Oe30macHoro o0Opas3a JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TNpaBUJ O€30MacHOr0 TMOBEIEHUs Ha
TPaHCIIOPTE, HA JOpPOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIIHUX YCIOBUSX;

— c(hopMUPOBAaHHOCTb HaBbIKa pEQIEKCUU, NpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TaKOTO € MpaBa y APYroro 4eiaoBeKa;

6) TPy/10BOT0 BOCIIUTAHUSI:

— AKTHBHOE Yy4YacTHE€ B PEIICHUM IMPAKTHYECKUX 3a4ad (B paMKax CEMBH,
o0pa3oBaTeNnbHON OpraHu3alliM, ropojaa, Kpas) TEXHOJIOTHYECKOU U



COLIMATIbHOM HAIPaBJICHHOCTH, TPEOYIOIMIMX B TOM 4HCIE M (U3HUECKHX
3HaHUM;

e — UHTEpEC K NPAKTHYECKOMY U3YUEHHUIO NTPO(ecCchid, CBA3aHHBIX C PUZNKOM;

o 7)IKOJIOTHYECKOT0 BOCTIMTAHMS:

e — OpHUEHTAalMs Ha NpUMEHEHHE (U3MUECKUX 3HAHWM U1 pelIeHUs 3a1ay B
00JIaCTH OKpY’KAIOIIEW Ccpenbl, IJIAHUPOBAHHUS IIOCTYNIKOB M OLIEHKM HX
BO3MOYKHBIX MTOCJIEICTBHM JIJIs1 OKPYKAIOLEH CPEIbI;

e — OCO3HaHME TIJI00aNBbHOIO XapaKTepa SKOJIOTMUECKHUX MpoOsieM U MyTel ux
peleHus;

e 8) amanTanum K M3MEHSIOIIHMCS YCJIOBHSIM COIHAJIBbHOW M NPHUPOTHOI
cpeabl:

e — MOTPEOHOCTh BO B3AMMOJICUCTBHM TIPU BBINOJHEHUU HWCCIEAOBAaHUN U
MPOEKTOB (PU3MYECKON HAINPABIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM
APYTHX,

e — TIOBBIICHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 NPaKTUYECKYIO
NEeSATENbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YUCJE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBIICHUSX;

e — OCO3HaHME JNe(DUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTU
busuKy;

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINUYECKUX
3HAHUI;

e — CTpPEMJICHUE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MTPUPO/IbI, 00IIECTBA U
SKOHOMUKH, B TOM YHCJI€ C UCOJIb30BaHUEM (PU3HUECKUX 3HAHUIA;

e — OLEHKAa CBOMX JEWCTBHHA C YYETOM BJIMSHHS Ha OKPYXKAOUIYIO Cpeny,
BO3MO>KHBIX INI0OAJBHBIX TOCIIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHHs TporpaMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
oO1iero o0pa3oBanus y o0ydaromierocsi OyayT copMUpOBaHEI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATEIILHBIC YHUBEPCABLHBIC yUeOHBIC JCHCTBYS,
KOMMYHHKATHBHBIC  YHUBEpPCAJIbHbIC  yd4eOHBIC  JEHCTBUS, PETYJSATHBHBIC
YHHBEpCAIbHbIC yUeOHBIC JICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIEC YUeOHbIE NeiCTBUA

ba3oBnle JJoruyeckue JelcTBUA:



BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPHU3HAKKM OOBEKTOB
(ssBNIEHUN);

yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCH(PUKAIIMHA, OCHOBAHUS JIJIS
000O0IICHHS U CPaBHEHHUS;

BBISBJISITH 3aKOHOMEPHOCTH U TTPOTUBOPEUHS B PaCCMAaTPUBAEMBIX (aKTax,
JAaHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHUSM;
BBISBJISITh NPUYMHHO--CJICICTBEHHBIC CBSI3U TIPU U3YYCHUU (DU3HUSCKUX
SIBIICHWIA W TIPOIIECCOB, JIeTIATh BBIBOABI C MCITOJIB30BAHUEM JI€YKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bl O B3aUMOCBSI3SIX
(bU3HYEeCKUX BEJIUYUH;

CaMOCTOATENIbHO BBIOMpATh CMOCO0 pelieHus y4deOHoM (u3nyeckomn
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB PEIICHHUs, BHIOOpP Hambosee
MOJIXOJISIIIIETO ¢ y4ETOM CaMOCTOSITEIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare/bCcKue el CTBHA.

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKUI HHCTPYMEHT ITO3HAHUS;
IPOBOUTH 1O CAMOCTOSTEIHHO COCTABICHHOMY IUIAHY OIBIT, HECIOKHBIN
(U3MYECKUI HKCIEPUMEHT, HEOOJbIIOE HCCIeq0BaHUE (U3HUUECKOrO
SIBIICHUS;

OLICHMBAaTh HAa NPUMEHHUMOCTb U  JOCTOBEPHOCTh HH(pOpMalHio,
MOJyYEHHYIO B X0J1€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENHLHO (POPMYITUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OTBITA, UCCIICAOBAHNS;

POTHO3UPOBATh BO3MOXKHOE  JajbHeWmee pasBUTHE  (U3HUECKUX
MIPOIIECCOB, @ TAK)KE BBIIBUTaTh MPEINOIOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSTh Pa3IUIHBIC METObI, THCTPYMEHTHI U 3aIlPOCHI TIPU TTOUCKE H
orOope WHGOPMAIMKM WIH JAHHBIX C YYETOM MPEIJIOKEHHON ydeOHOMH
(bU3UYECKOM 3a7a9H;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH WH(OpPMAIHIO
Pa3IMYHBIX BUIOB U (OPM TMIPEACTABICHHUS;

CaMOCTOSATENIbHO  BBIOMpATh ONTHMAJBHYIO (OpMYy  TpeacTaBICHUS
uHQOpMaAIMU W WUTFOCTPUPOBATH pelIaeMble 3aJla4d  HECJIOKHBIMHU
cXeMaMH, TuarpaMMaMH, HTHOUM rpaduKoi U uX KOMOWHAIIMSIMHU.

KoMMyHHMKaTHBHBIE YHHBeEpCaIbHbIe y4eOHbIC 1eiiCTBUS:

B Xo0Jie OOCYXJEHHUsI y4eOHOro Marepuana, pe3yjibTaToB Ja0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYkIaeMO TEMBI U
BBICKA3bIBaTh HJEU, HAICJICHHbIE Ha pPEIICHUE 3aJaud U MOJJEpKaHUe
OJ1aroKesIaTeIbHOCTH OOIIEHHS;



COMOCTAaBIIATh CBOM CYXKIEHUA C CYXICHUSMH JPYTUX YYaCTHHKOB
Jasora, OOHapy>KMBaTh Pa3jaNyune U CXOJCTBO MO3ULINN;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEICTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3NYECKOTO OIIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh M  HUCIHOJb30BaTh  NPEUMYLIECTBA  KOMaHJIHOM u
WHAMBUAYAIbHON pabOThl MpU PEIIEHWH KOHKPETHOM (U3UUYECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no €€ JOCTH)KEHHUIO: paclpelesiaTh PO, OO0CYXJIaTh MPOIECCH U
pe3ynbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS HECKOJIBKHUX JTOJEH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOI'O PE3YJIbTATa IO
CBOEMY HAIIPaBJICHUI0O M KOOPAMHHPYS CBOM JCHCTBUA C JIPYTUMHU
YIEeHAMH KOMaH/bL;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITMPOBAHHBIM YUYaCTHUKAMHU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC YyHUBeEpPCAJIbHbIEC Y4eOHbIE 1eCTBUS

Camoopranusamnus:

BBISIBJIATH MPOOJIEMBbI B )KU3HEHHBIX U YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUTsl perieHust GU3NYecKuX 3HAaHUM;

OPUEHTHPOBATbCA B  PA3JIMYHBIX MOAXOJAAX MPUHATHI  pELICHUHN
(MHIMBUAYaJIbHOE, MPUHATUE PEUIEHUs B TPYIIeE, NPUHATUE pELICHUN
rpyIIon);

CaMOCTOSITEJIbHO COCTaBJIATh AITOPUTM pellieHus: (PU3NUecKon 3a1auul Win
IUTaHAa HMCCIIEOBAHUA C YYETOM MMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NpeIJIaraéMble BAPUAHTHI PELLICHMI;
nenaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIA HHTE/LJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYallMM U MpeiIaraTh IJIaH €€ U3MEHEHNs,
OOBSICHATH NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHIXKEHHUS) Pe3yJbTaToOB
NesATEIbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCIJIE B XOJ BBINOJIHEHUS
(GuU3MYECKOT0 UCCIENOBaHMSI WJIM TIPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCA CHUTYyalllil, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YNbTATA LIEJIU U YCIOBUAM;

CTaBUTb ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CIOpa WIN JUCKYCCUU
Ha HAy4HYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY IPYTOro;



IpU3HABaTh CBOE MPABO Ha OIIMOKY MPHU pelIeHuu GU3NUECKUX 3a]a4 WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOydenus B 7 Kjiacce npeMeTHbIE pe3ybTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJI30BaTh  TOHSATHS:  (U3MUECKME M XUMUYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJEIb, THIIOTE3a, €IUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BemlecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JBUXEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIUHEIHOE), TPACKTOPHs, PaBHOJEHCTBYIOIIAS
cwia,  gedopmarus  (ympyras, — IUlacTH4YecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBiIeHUs (Auddy3us, TEIIOBOE ABUKEHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKEHUE, HEPAaBHOMEPHOE  JBIDKCHHUE, HWHEPIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHOM OCHIO
BpalleHus, Iepejavya JaBjCHUS TBEPABIMU TeJIaMH, KHUAKOCTSIMU U
razamu, arMochepHOe JaBJICHHE, IIJJaBaHWE TeJ, MPEeBpAICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE M3YyUYCHHBIX  (DU3WYECKUX  SIBJICHUN B
OKpYXalollleM MHpEe, B TOM 4HCIe (PU3NYECKUE SBJICHHUS B TPHUPOJE:
IpPUMEPHI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KHUBOW M HEKUBOU
Npupojie, JACHCTBUE CHUJIbI TPEHUS B MPUPOAE U TEXHUKE, BIUSIHUE
aTMOC(EpHOro JaBJEHUS Ha >KUBOW OpraHu3M, IJIaBaHUE PbIO, pblYarv B
TeJIe YeJOBeKa, MPU ITOM MEPEBOJAUTH MPAKTUUECKYIO 3a/1a4y B y4eOHYIO,
BBIJICNISITH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKH ) (PU3MUECKUX SBJICHHUIA,
OMUCHIBATh U3YYCHHBIC CBOMCTBA Tel M (DU3UYECKUE SIBIICHUS, UCTIONB3YS
dbuznyeckre BeTUYUHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSDKECTH, BEC
Tella, Cuja TpPEeHHUs, AaBlieHHWe (TBEPAOro Tena, >KUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIA, MEXaHW4YeCKasi paboTa, MOIIHOCTh, TUIEUO CHIIBI,
MOMEHT CWJbl, KOA(D(PHUIIMEHT TIOJIE3HOTO JECUCTBUS MEXaHU3MOB,
KMHETUYEeCKash M TMOTCHIMaldbHAs SHEPrus), MpU OMHUCAHUM TPABUIBHO
TpakToBaTh  (DU3MYECKUH  CMBICH  MCIOJb3YEMBIX  BEJIIMYUH,  HX
0003HAUYEHUSA U €OUHUIBI (U3NYECKUX BEIUYHH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (DHU3UYECKYIO BEIMYHMHY C JAPYTUMH BEITUYHMHAMH,
CTPOUTH TpapUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;



XapaKTepU30BaTh CBOWCTBAa Tel, (PU3WYECKHE SBICHUS M IPOIECCHI,
UCIIOJIb3YsI TIpaBujIa CIOKEHUs CWI (BAOJb OJHOM MpsiMoif), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pbluara (0sioka),
«30JI0TO€ TPABHIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPruM, NpHU OTOM [aBaTh CJIOBECHYIO (QOPMYJIHMPOBKY 3aKOoHA U
3alUCHIBATh €70 MATEMATHUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBJICHUS, TPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIAITh MIPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3amdadud B 1-2 MEWCTBHSI, HMCIOJB3YS 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MYECKUE BEJIMYMHBI: Ha OCHOBE aHaau3a
YCJIOBUS 3a/1a4M 3alUChIBATh KPaTKOE YCJIOBHE, MOJCTABISATh (U3UUECKUEC
BENTUYMHBI B (DOPMYJIBI U TMPOBOAMUTH PACUETHI, HAXOJIUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEUICHUs 3a/1a4, OIEHUBATh PEATUCTUYHOCTh
MOJTY4YEHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJIEMbl, KOTOPHIE MOXKHO PEIIUTh TPU [OMOIIU
(bU3MYEeCKUX METOJIOB, B ONTMCAHUU UCCIICIOBAHUS BBIIEISATH MMPOBEPSIEMOE
npeanosjoxkenue  (TUMOTE3y),  paznuyaTh U MHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yibTaT, HAXOJAUTh OIMMUOKK B XOJ€ OIbITa, JeNaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM;

MPOBOJAUTL OMNBITHl [0 HAOMIOJNCHUIO (DU3NUECKUX SIBICHUM WM
buznuecKux CBOWCTB TE: dbopMyIpoBaThH IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000y I0BaHHUS,
3aMUCHIBATh X0/ OMbITa U (DOPMYJIHPOBAThH BHIBOIHI,

BBITIOJTHATDh TPSIMbIE W3MEPEHUsI PACCTOSIHUSA, BPEMEHM, MAacChl TeJa,
o0b€éMa, CHUJIBI W TeMIlepaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX M
U(POBBIX MPUOOPOB, 3aMUCHIBATH IMOKA3aHUS TMPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEJIMUUHBI OT
JIPYyrol ¢ HCMOJIb30BAHUEM TIPSMBIX H3MEPEHUN (3aBUCHUMOCTH TyTH
PaBHOMEPHO JBIDKYIIErOoCs Tejla OT BPEMEHU JBWKEHUSI TeJa, CHJIbI
TPEHUS CKOJIBKEHHS OT Beca Tella, KauyecTBa 00pabOTKU TOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUSI OT IUIOIIA A COMPUKOCHOBEHUS TEN, CUIIbI
YOPYTOCTA OT YUIMHEHUS TPYKUHBI, BRITAIKUBAIOMICH CHIIBI OT 00BEMA
MOTPYKEHHOM YacCTU TeJa U OT IUNIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TIIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
TJIaBaHUs TEJl, YCIOBUW paBHOBECHs phluara W OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAaHUHM Y4eOHOTO UCCIENOBaHUS, COOMpaTh YCTAHOBKY H
BBINIOJIHATh WU3MEPEHHUS, CIeAys MpeAJIoKEHHOMY IUIaHy, (UKCHpPOBAThH
pe3ynbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYMH B BUJC
NPEAJIOKEHHBIX TabNuIl U rpaduKoB, JeiaTh BBIBOJABI IO pe3yJbTaTaM
UCCIIETIOBAHMUS,

IPOBOANTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYMUH (TIOTHOCTh
BEIIECTBA JKUIKOCTM W TBEPAOTO Tela, CHJIa TPEHUS CKOJIbKEHUS,
JABJICHUE  BO3/lyXa, BbITAJIKMBAIOIIas CWia, JeWCTByIomlas  Ha
NOTPY>KEHHOE B JKUIKOCTh TeJO, KOIPQPUIMEHT MOJE3HOro ACHCTBUS
IPOCTBIX MEXaHW3MOB), CIIeAysd TMPEATOKEHHOWM WHCTPYKIHH: TIPU
BBITIOJTHEHHH HW3MEpPEHUil COOMpaTh JKCIEPUMEHTATbHYIO YCTaHOBKY H
BBIUUCIISATH 3HAYCHNE NICKOMOW BEJIMYMHBI,

cOOJII0/1aTh MpaBUIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JAMHAMOMETp, COOOIIAIOLIMECS COCYIbl, OapomeTp,
phluar, NOJIBUKHBIA U HETIOABUKHBIN OJIOK, HAKJIIOHHASI IIJIOCKOCTH;
XapaKkTepu30BaTh MPUHIMMBI JACUCTBUA HW3YYEHHBIX MpUOOPOB MU
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX omnucaHus (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOMCTBO BOJONPOBOJA, T'HAPABIMYECKUNA TIpecc,
MaHOMETp, BEICOTOMEP, MOPITHEBOW HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (PM3MUECKUX SIBJCHUH U HEOOXOAMMBIE (PU3MUECKHE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEpPHl  (HAXOauTh  HHpOpPMANMIO O  MpUMeEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3UUYECKUX 3HAHUM B IOBCEIHEBHOM
KU3HH 7151 obecrieueHusi 6€30MacHOCTH Mpu oOparieHnu ¢ nmpudbopamu u
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 30POBBS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaloIIeH cpeie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HHpopmanuu B VHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH ¥ TYyTEM CpPaBHEHHUS PA3NUYHBIX HCTOYHHUKOB BBIIETSAThH
uHPOPMAIINIO, KOTOpas SBJSETCS MPOTHBOPEUYMBOW WIIM MOXKET OBITH
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUYE€OHBIX 3a/laHUl HAYYHO--TIOMYJIIPHYIO
auTepaTypy  (QU3MYECKOTO COAEp)KAaHMSA, CIPABOYHbIE  MaTepuabl,
pecypcbl ceti IHTepHET, BlajeTh npuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus HH(POPMALIUU U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO;
co37laBaTh COOCTBEHHbIE KPATKHME MUCbMEHHBIE U YCTHBIE COOOIIEHUsI Ha
OCHOBE 2—3 MCTOYHHUKOB MH(pOPMAIMU (PU3HUYECKOTO COJICPIKAHUS, B TOM



YHUCJe MyOJIMYHO JENaTh KPAaTKuE COOOIIEHUS O pe3yjibTaTaX IPOCKTOB
WIM Yy4EeOHBIX UCCIENOBAHUM, NpPU HTOM TPAMOTHO HCIIOJIH30BAThH
U3YYCHHBIM TOHSATUHHBIN ammapaT Kypca (U3HKH, COIMPOBOXKIATH
BBICTYIUIEHUE MTPE3CHTAUEN;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN paclpelesTh
00s3aHHOCTH B TPYyNIE€ B COOTBETCTBUU C IOCTABICHHBIMHU 3aJla4yaMH,
CICAUTh 3a BBINOJHEHHEM IUIaHA JCHUCTBUI, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JCATENBbHOCTb  TPYNIbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoniy oOydenus B 8 kijiacce npeMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIIEHHBIA TMap, BIIAXKHOCTH
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrus, TEIUIOBOM JBUTraTEllb,
AJIEMEHTAPHBIN AJICKTPUUECKUN 3apsl, SJIECKTPUUECKOE T0JIe, TPOBOJHUKHU
U JUAJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE TOJIE;
paznuyarh SBJICHUA (TEIJIOBOE paclIMpEHUE W CKaTue, Teruionepenaya,
TEIUIOBOE PaBHOBECHUE, CMAUMBaHUE, KAMWUISIPHBIC SBJICHUSA, UCTIAPEHHUE,
KOHJICHCAITWs, TUTaBJICHUE, KpUCTAIU3anus (OTBEpAEBaHUE), KUIICHHE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHS, U3JIyYCHUE),
AIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3aps/iOB, JEHUCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICMICTBUE MAarHUTOB, JCHUCTBUE
MarHUTHOTO TOJISI Ha MPOBOAHUK C TOKOM, AJIEKTPOMArHuTHasE WHIYKIIHS)
M0 ONHUCAHUI0O WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE U3YYEHHBIX  (U3UYECKUX  SBJICHUH B
OKpY)KalollleM MHpE, B TOM 4Yucjie (U3NUECKUE SIBJICHUS B IPHUPOJIE:
MMOBEPXHOCTHOE HATSXKEHHWE W KaNWUISIPHBIE SBJICHUS B MPHUPOJE,
KpUCTAJUIbI B mpupojae, wuzinydenue CoyHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, UHESI, CHETa, SJIEKTPUUECKUE
ABJICHUSI B aTMocdepe, JIEKTPUYECTBO KUBBIX OPraHW3MOB, MArHUTHOE
nosie 3emiH, Japeld IOJFOCOB, POJIb MAarHUTHOTO IOJSA JUIS SKHU3HH Ha
3emJie, MOJSPHOE CUSTHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/a4y B
y4eOHYI0, BBIJICISITh CYIECTBEHHBIC CBOWMCTBA (MPU3HAKU) (U3UUECKUX
SIBJICHUU

OMUCHIBATh U3YYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
dbu3nyecKkre BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJTUIECTBO
TEIUIOTHI, YAEIbHAs TEMJIOEMKOCTh BEIIECTBA, yJIeJIbHAS TEIIOTa



IUTaBJICHUS, yJedbHas TeIJIoTa MapooOpa3oBaHMs, YyAelbHas TeIioTa
CTOpaHHs TOIUIMBA, KO3()PUIMEHT TMOJE3HOr0 JEWUCTBUSA TEIUIOBOM
MalluHbl, OTHOCHUTEIBHAS BIAXHOCTh BO3JyXa, JJICKTPUYECKUH 3apsh,
CHJIA TOKA, 3JIEKTPUYECKOE HAIpPSDKEHHUE, CONPOTUBIICHUE IIPOBOJHUKA,
yIeIbHOE  CONpOTUBICHHE  BeHlecTBa, paboTa W MOIIHOCTb
AIEKTPUYECKOTr0 TOKA), NpPH ONUCAHWWM MPaBUIBHO  TPaKTOBATh
(u3NYECKUN CMBICII HUCIIOJIb3YEMbIX BEJIIMYMH, O003HAUYEHUS U €IMHULIBI
(¢u3nyeCKUX BEIMYUH, HAXOAWUTh (POPMYJbI, CBA3BIBAIOIINE JaHHYIO
$u3NYECKyI0 BEIUYHHY C JAPYTMMHU BEJIUYUHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYUH;

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUSI MOJIEKYJISIPHO--KMHETHYECKOW TEOopuu
CTPOEHHUS BEIIECTBa, MPUHLHUI CYNEPHO3UIUHU TMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAna, 3akoH Oma Juis yyacTKa LT, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHUs DOSHEpPruM, INpH 3TOM  JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKMCHIBATH €r0 MaTEMaTUYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3UYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyalli MPAaKTUKO-OPHUEHTHPOBAHHOIO XapaKTEPA: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMuecKux
IaroB ¢ Omopod Ha 1-2 W3Yy4eHHBIX CBOWCTBAa (PU3NYECKUX SIBICHUH,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pematb pacu€THble 3a7aud B 2—3 JEWCTBUSA, HCIOJIb3YS 3aKOHBl U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaln3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HEAOCTATOK
JAHHBIX I pEIIeHMs] 3aJlayd, BbIOMpPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOAUMbIE JUIsi €€ pelleHUs, MPOBOAUTh pacuy€Tbl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JaHHBIMH;
pacro3HaBaTh MPOOJEMbl, KOTOpPbIE MOKHO PELIUTh MpPU MOMOUIH
($u3NYECKUX METOMIOB, HCIOJb3Yysl OMUCAHHE MCCIEIOBAaHUS, BBIICISTDH
pPOBEPSAEMOE TMPEANOJOKEHUE, OLICHUBAaTh MPABUIBHOCTHh MOpSIKa
MPOBEICHUS] UCCIIEIOBAHUS, 1€JIaTh BHIBObL;

OPOBOAUTH OMBITBI MO HAOMIOACHUIO (PU3WYECKUX SBICHUM WM
du3znyecKux CBOWCTB Tel (KanWUISIPHBIE SIBICHUS, 3aBUCMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYYCHUM OT IBETa H3Iydaronied (MOoriomaronieil)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATyphl KUIKOCTU U
IUIOIAA €€ IIOBEPXHOCTH, OJJIEKTpPU3alus TeJl M B3aUMOJCHCTBUE
AIEKTPUYECKHUX 3apsSA0B, B3AUMOJEHCTBHE OCTOSHHBIX MarHUTOB,



BU3yalM3allisl MAarHUTHBIX TIOJI€H TOCTOSHHBIX MarHUTOB, JCHCTBHS
MarHUTHOTO TIOJIi Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHHTA,
CBOMCTBa dJIEKTPOABUTATENII TOCTOSHHOTO TOKa): (opMyIupoBaTh
poBepseMble MPENOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO
000py1I0BaHUs, OMUCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOIBI,
BBIMIOJHATh  OPSMBIE  U3MEPEHHUS  TeMIepaTypbl,  OTHOCUTEIBbHOMN
BJIQXHOCTH BO3/yXa, CHJIbI TOKa, HAINpPSIKEHUS C HUCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3UYECKUX BEJIMYUH, CPABHUBATH
pe3ynbTaThl U3MEPEHUM C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPEUTHOCTH;
IPOBOANUTDH MCCIIEA0BAHNE 3aBUCUMOCTU OJHOM (DU3MUECKON BETUYHUHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM  NPSIMBIX HM3MEPEHUH  (3aBUCHUMOCTb
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAIU IONEPEYHOro
CEUEHMSI U YACIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 TMPOBOAHHWK, OT HANpPsDKEHHS Ha  MPOBOJHHMKE,
UCCIIEJOBAaHUE TIOCJIEIOBAaTEIbBHOIO U  MapajljIeIbHOTO  COEIMHEHUI
IPOBOJHUKOB): IUIAHUPOBATh HCCIENOBaHUE, COOMpaThb YCTAHOBKY M
BBITIOJHATh WM3MEpPEHUs, CIeAysl MNPEeIJIOKEHHOMY IUIaHy, (UKCHpPOBAThH
pe3ynbTaThl MOJYYEHHOM 3aBUCMMOCTM B BHUAE TaOiWll U rpaduKoB,
JIeJ1aTh BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MepeHus (U3NYECKUX BeNWYUH (yIeiabHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMNPOTHUBIEHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IJIAHUPOBATh H3MEPEHHs, COOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJIEAys MPEJIOKEHHON WHCTPYKIWU, U
BBIUUCIISATH 3HAUEHUE BEJIMYUHBL;

COOJTI0OIaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIPH paboTe C J1abopaTopHbIM
000Opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI  JCHCTBHS W3YYCHHBIX TMPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOpPOM HA HMX ONUCaHUS (B TOM YHCIE:
CHUCTEMa OTOIUIEHHUSI JIOMOB, TUTPOMETp, MapoBas TypOHHA, amMIepMeTp,
BOJIbTMETpP, CUETYUK BJICKTPUUECKON SHEPTUH, 3IIEKTPOOCBETUTEIbHbIC
npUOOPHI, HarpeBaTEeIbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), FIECKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb TOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUSI O CBOWMCTBAaX (DM3MUECKUX SIBICHUN W HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHWE YCTPOWCTBA M H3MEPUTEIbHbBIC
npuOopbl MO CXeMaM U CXEMaTHMYHBIM pPHCYHKaM (3KUAKOCTHBIHI
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO
CropaHusi, JEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl JEKTPUUECKUX



Lelnel ¢ MOoCaeA0BaTeNIbHBIM U MapajlIeIbHbIM COEIMHEHUEM AJIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS DJIEMEHTOB AJIEKTPUUECKUX LIETICH;
NPUBOJIUTHL  OpUMEPhl  (HaXxoauTh  HWHPOpPMALUIO O  MPUMEpax)
MPAKTHYECKOTO HCIMOJB30BaHUsA (PU3UYECKUX 3HAHWA B TOBCEIHEBHOM
JKU3HU I oOecreueHrss 6€301acHOCTH MpU oOpaleHuy ¢ npudbopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHS 3J0POBbS M COOJIOJCHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH cpejie;

OCYIIECTBIATh TOMCK HHpopManuu (U3MUYECKOTO COJEpKaHUs B
HNHTepHeTe, HAa OCHOBE MHMEIIMXCSI 3HAHWUM WM NYTEM CPABHEHHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACHATh HHGOpPMAIMIO,  KOTOpas
SBJIIETCS POTUBOPEUMBOMN WIIM MOXKET OBITh HEOCTOBEPHOI;
MCIIOJIB30BaTh MPU BBIMOJHEHUHM YYCOHBIX 3aJlaHUN HAYYHO--TIOMYJISPHYIO
IUTEPATypy (U3MYECKOTO COJEPKAaHUs, CIPABOYHbIE  MaTepUallbl,
pecypcbl cetu HTEpHET, BiaajeTh NpUuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMALMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpaTKUE YCTHBIE COOOIIEHUS,
o00o6mass uHPOpMALMIO U3 HECKOJIBKUX HCTOYHUKOB (HU3UYECKOTO
CollepKaHUsl, B TOM YHCIE MyOJWYHO MPEACTABISATh PE3YIbTaThl
MPOEKTHOW WJIM UCCIEAOBATEIbCKON NESITENbHOCTH, MPH 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YUYEHHBIM TOHSATUHHBIN ammapaT Kypca (U3UKH,
CONPOBOK/IaTh BHICTYILUICHUE MPE3ECHTALINEH;

NPU BBIMOJHEHUH YYE€OHBIX MPOEKTOB W HUCCIEIOBAHUN (PU3MUECKUX
MPOLIECCOB pacHpenessiTh OO0SI3aHHOCTH B TPYyNIE B COOTBETCTBUM C
MOCTABJICHHBIMH 3aJla4aMHU, CJICIUTH 3a BBIIIOJIHEHUEM IUIaHA JACHCTBUI U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKIJIAJ B
NEATEeIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMO/ICHCTBUE,
MPOSIBJISISI TOTOBHOCTD pa3peniaTh KOH(MIUKTHI.

K xoH1y oOydenus B 9 kJjiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: CUCTEMA OTCUETa, MaTepHhalibHas TOYKA,
TPACKTOPHS, OTHOCUTEIIbHOCTh MEXaHHYECKOTO IBMKEHHS, Ae(opmarius
(ympyrasi, IMmjiacTU4eckas), TPEHHUE, LEHTPOCTPEMUTEIHLHOE YCKOpPEHHUE,
HEBECOMOCTb M MEPErpys3ky, LUEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEIO,
HEHTP TSHKECTH TBEPAOTO Tesla, paBHOBECHE, MEXAaHUUECKHE KOJICOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYyK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAJIbHO30PKOCTH,
CHEKTPbI UCITyCKaHUsl U MHOIJIONIECHHUS, anb(a-, OeTa- U raMMa-u3IyyeHus,
U30TOIIbI, IICPHAst SHEPTETHUKA;



pasznuyaTh SBJICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
NBIKEHUE, PABHOYCKOPEHHOE TMPSMOJIMHEIHOE MABW)XEHHE, CBOOOIHOE
najieHue TeJ, paBHOMEPHOE JBM)KEHHE O OKPYKHOCTH, B3aUMOJCHCTBUE
TE€J, PEaKTUBHOE JIBIJKEHME, KOyieOaTeIbHOE ABMXKEHUE (3aTyxarolue U
BBIHYKJICHHbIE KOJEOaHHsI), PE30HAHC, BOJIHOBOE JIBH)KEHHE, OTPAKEHUE
3ByKa, NPSMOJIMHEMHOE paclpOCTPAHEHHUE, OTPAKEHUE U IMPETOMIICHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3sioKeHUE OeJIoro cBeTa B
CHEKTp M CJOXXEHHME CIEKTPaJbHBIX I[BETOB, JMCIEpPCUS CBETa,
€CTECTBEHHAsl PaJHUOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEMYATOIO CIEKTpa
U3ITyYEHHs]) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBIEHUE HM3YYEHHBIX (PU3MYECKUX  SIBICHUI B
OKpYyXarolmeM Mupe (B TOM 4Yucie (PU3MUECKHE SBICHUS B MPUPOJIE:
NPWINBBI U OTJIMBBI, JBUKEHUE TIaHeT COJIHEYHON CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKHUBBIX OpPraHU3MOB, BOCHPHUITHE 3BYKOB JKMBOTHBIMH,
3€MIICTPSICEHHUE, CEHCMUYECKHE BOJIHBI, IIyHaMH, 03XO, IBETa Tell,
ONTUYECKHUE SIBJIEHUS B MPUPOJIE, OMOJOTMYECKOE IEHCTBUE BHIMMOTO,
yIbTPaUOJIECTOBOTO W PEHTIEHOBCKOTO U3JIYYEHUM, €CTECTBEHHBIN
paaMoOaKTUBHBIN (OH, KOCMUYECKHE JIy4H, PaJMOAKTUBHOE W3IIy4YECHUE
IPUPOAHBIX MHUHEPAIOB, JEUCTBUE PAAUOAKTUBHBIX W3JIyYCHH Ha
OpPraHu3M 4YeJIOBEKa), MPH ITOM MEPEeBOAMTHh NPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJENATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKK) (U3HUUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeNl U (U3UUYECKUE SBJICHUS, UCIIONIb3YS
¢usznyeckue BENUYMHBI (CpEeIHSET M MIHOBEHHAas CKOPOCTh Teja MpH
HEPaBHOMEPHOM JBWKEHUM, YCKOPEHHUE, IEpEMEUICHUE, IyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHHUS, CHUJIa YOPYTOCTH, CHJIa TSDKECTH, YCKOpPEHHE
CBOOOJHOTO TMaJleHUsA, BEC Tela, HUMIIYJbC TeJda, HUMIIYJIbC CHUJIbI,
MexaHudeckas paboTa M MOUIHOCTb, IOTEHIMAJIbHAs DJHEpPrusi Tea,
NOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIUAIbHAS DYHEPIUs CKAaTON
NPYKUHBI, KHUHETHUYECKash DSHEpPrus, IIOJHAsI MEXaHW4YeCKas »JHEPIrus,
NEPHOJT U YacToTa KoJeOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIIEHUSI CPE/Ibl), MPU ONUCAHUU
OPaBWJIBHO TPaKTOBaTh (DU3MUECKUM CMBICT MCIIOJNIb3YyEMbIX BEJIHYMH,
0o0O3HaueHUs W EAWHUIIBI (DU3NYECKUX BEJIMYUH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUMHY C JPYTMMH BEIMYHMHAMH,
CTPOUTH 'papvKu N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu3oBaTh CBOWMCTBA TeJ, (U3UYECKUE SBICHUS M IPOLIECCHI,
UCIIOJIb3YsI 3aKOH COXPaHEHUsl YHEPTUHU, 3aKOH BCEMUPHOIO TATOTEHUS,



OPUHILIMIT CYNEpPHO3UIUU CHJI, MPUHLHUII OTHOCUTeNnbHOCTH [anues,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMs] UMITYJbCa, 3aKOHbI OTPAXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsA0BOI0 U MacCCOBOI'O YHUCEI
OpU SAEPHBIX PEAKIUAX, IPU ATOM JaBaTh CJIOBECHYIO (HPOPMYIUPOBKY
3aKOHA U 3aIUCHIBATh €70 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (U3UYECKUE TPOILECChl W CBOMCTBA Tel, B TOM YHUCJIE U B
KOHTEKCTE CUTyaI[il MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISTH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3U, CTPOUTh OOBSICHEHHME U3  2—3
JIOTMYECKHX IIIaroB ¢ OMOPOil Ha 2—3 M3YyYEHHBIX CBOMCTBA (DU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacu€THple 3amadd (omuparommecs Ha cucTeMy #3  2-3
YpaBHEHUI), UCHOJB3Ysl 3aKOHBI U (POPMYJIbI, CBA3bIBAIOLINE (PU3NUYECKUE
BEJIMUMHBI: HAa OCHOBE aHajM3a YCJIOBUSA 3aJa4yd 3alMChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BbIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJIsl PELIEHUs, IPOBOJUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTH TMOJNYyYEHHOTO 3HA4YeHHs (U3HUECKOU
BEJIMYMHBI,

pacrno3HaBaThb MPOOJEMBI, KOTOpPHIE MOXHO PEIIUTh MpU I[OMOILU
($u3NYECKUX METO/OB, MCIOJb3Yysl ONMUCAHHE MCCIET0BAaHUS, BBIICISTH
IpOBEPSIEMOE  NIPEINOJIOKEHNE, OLEHUBATh IPABMWIBHOCTh IOpsIKa
NPOBEJCHUS  WCCIIEJOBAHMS, JIelaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OTIBITOB;

OPOBOAUTH OMbBITBI 1O HAOMIOJEHUI0 (U3NYECKUX SABJICHUH WU
¢u3znyecKkux CBOWCTB Ted (M3ydeHHe BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUsl HHEPTUM, 3aBUCUMOCTb IEpHOJa KOJI€OaHUM MNpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MaJIBIX KOJIeOaHWH, PSIMOIMHEHHOE PAcIIPOCTPAaHEHHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTp, M3yueHHE CBOWCTB M300pakeHUs B
IUIOCKOM 3€pKajie M CBOICTB HM300pa)kKeHUs MpeaMeTra B coOHuparolieit
JUH3€, HAOJMI0OJEHNE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB H3IIyYEHUs):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
00OpyOBaHUS, OMUCHIBATH XOJ OMNBITAa W  €ro  pe3yibTarhl,
(bopMyIUpOBaTh BHIBOIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaernss
CpeqHee 3HAa4YeHHE W3MEpPSIeMON BeIMYMHBI ((POKYCHOE pacCTOSIHHE
coOuparomieli JIMH3bI), OOOCHOBBIBATH BHIOOp crocoba HU3MEpeHus
(M3MepUTeNbHOTO pPUbdOpa);

IPOBOANUTH MCCIEAOBAHHWE 3aBUCUMOCTEH (PU3UYECKUX BEJIMYUH C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCHMOCTD ITyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM JBI)KCHUHM 0€3 HadadbHOW CKOPOCTH, TEpHOJa
KOJIeOAaHUM MaTEeMaTHYeCKOTr0 MasTHHKAa OT JJIMHBI HUTH, 3aBUCHUMOCTH
yrjla OTPa)XEHUsI CBETa OT yIJia MaJeHUs M yrja MpeoMJICHUS OT yIJia
najieHus1): TUIAaHUPOBAaTh HCCIIEAOBAaHUE, CaMOCTOSTEIbHO COOHMpATh
YCTaHOBKY, (UKCHpOBaTh pE3yJbTaThl TMOJYYEHHOH 3aBHCHUMOCTHU
bU3MYeCKUX BEIWYHH B BHUAC TaOMHIl U TPapUKOB, NEIaTh BBIBOIBI IO
pe3yJibTaTaM UCCISI0BaHUS;

MPOBOJNTh KOCBEHHBIE WM3MEpPEeHHUS (DU3NUECKUX BEIUYUH (CpemHss
CKOPOCTh W YCKOPEHHE Tejla TMpH PaBHOYCKOPEHHOM  JBHKCHHH,
YCKOpPEHHE CBOOOJHOIO NAACHUS, *KECTKOCTh MNPYXUHBI, KOAPOUIIMEHT
TPEHUSI CKOJBLKEHUS, MEXaHWYeCKas padoTa M MOIIMHOCTh, YacTOTa H
Nepuosl KOJCOAHW MaTeMaTHYeCKOTO H MPYKHHHOTO MAasTHUKOB,
onTHYECKas Ccuia coOuparouieil JMH3bI, PaJUOAKTUBHBIA  (HOH):
IUIAHUPOBATh M3MEPEHHUs, COOUpPATh IKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
BBITIOJTHATh U3MEPCHUS, CIEeNys MPEII0KEHHON WHCTPYKIINU, BBIYUCIIATH
3HAYCHWE BEJIMYMHBI U aHAJTU3UPOBATH MOJIYICHHBIC PE3YIbTaThI C YIETOM
3a/IaHHON TIOTPEITHOCTH U3MEPEHHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TIPU paboTe C J1ad0paTOpHbIM
00opy1I0BaHUEM;

paznuyaTh OCHOBHBIE MPHU3HAKM M3YYECHHBIX (U3HUECKUX MOJIEIICH:
MaTepHaibHas TOYKA, aOCOTIOTHO TBEPAOE TEIO, TOUYCYHBIM HMCTOYHHK
CBeTa, Jyd4, TOHKas JMH3a, TUIAHETapHAs MOJETb aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEePU30BaTh TMPHUHIUIBI  JEUCTBHS HM3YYCHHBIX TNPHUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX omucaHus (B TOM YHCIE:
CIUJOMETP, JATYMKUA TIOJIOKCHHS, PACCTOSIHUS U YCKOPEHMsS, DPaKera,
9XOJIOT, OYKH, TepHucKom, Qoroanmapar, ONTHYECKUE CBETOBO/IBI,
CIIEKTPOCKOT, JO03UMETp, Kamepa BuibcoHa), WCHONB3ysS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH W  HEOOXoauMble  (PU3HUECKUE
3aKOHOMEPHOCTH;

HCITIOJIb30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKU U3YyUYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPHUTEIIBHBIX MPUOOPOB M TEXHOJIOTHYCCKUX ITPOIIECCOB
IpU PEIICHWH YYCOHO--TIPAaKTUYECKUX 3a7ad, ONTHYCCKUE CXEMBI IS
MOCTPOEHUS N300paKEHUN B IIJIOCKOM 3€pKajie U COOMPAFOIIEH JTNH3E,
OPUBOAUTH  MPUMEPH  (HaXOAWTh HMHPOPMAIUIO O  MpUMEpax)
MPAKTUYECKOTO HWCIOIB30BaHMS (DU3UYECKUX 3HAHWK B TOBCEIHEBHOU
JKU3HU I oOecrieueHrs 0€30MacHOCTH MpU oOpalleHuu ¢ npudopamu u
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U  COOJIOJICHUS
HOPM JKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIIEH Cpeie;



OCYIIECTBJIATh, TOUCK HHPOpMANUK (U3UIECKOTO COACpKAaHUS B
HHTepHeTe, caMOCTOATENbHO (GOPMYIINPYS MOMCKOBBIN 3allpoc, HAXOAUTh
IYTU ONPEEIIEHUsI JOCTOBEPHOCTH MOJIYYEHHON MHQOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOMIOJHUTENBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh NP BBIIIOJIHEHUHU Y4E€OHBIX 33JaHUN HAyYHO--TIOMYJIIPHYIO
JAUTEepaTypy (U3NYECKOTO COAEp)KAHMSA, CIPABOYHBIE  MaTepualbl,
pecypcnl cetu MHTEpHET, BIajgeTh npuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpMAIlMU U3 HECKOJBKMX HCTOYHUKOB (PU3NYECKOTO COAECpIKaHUS,
yOJMYHO MPEJICTABIATh PE3YyJIbTaThl IPOSKTHOM WIIM UCCIIEI0BATEIBCKON
JESITENIbHOCTH, TpPH 3TOM TPaMOTHO  HCIOJB30BaTh  W3YYCHHBIN
NOHATUUHBIM anmapar HM3y4yaeMmoro pasjaena (U3MKH M COINPOBOXKIATh
BBICTYIUICHHE TMpe3eHTaluel ¢ yduyé€ToM OCOOEHHOCTEW ayIUTOPHUH
CBEPCTHUKOB
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