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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3uMKe Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJIOKEHUN U TpeOOBaHHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTelIbHOW MPOTPaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (enepaibHOil pabouel MporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «DOusukay.

Copmepxanne mporpamMmbl 1Mo (U3MKE HaMpaBiIeHO Ha (popMHUpoBaHUE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYAlOUIMXCA W OPTaHM3AIMI0 H3YyYeHHUS
bu3MKKM Ha JAESATENbHOCTHOM oOcHOBe. B mporpamme mo ¢u3MKe y4UTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzaiuu tpedoBanuii I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM Pe3yJibTaTaM OOy4YeHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHbIX YYEOHBIX MPEAMETOB HA YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma o gusuke ycraHaBIMBaET paclpeiesieHue y4eOHOro MaTepuaia
1o rogam oOydeHus (10 KjaccaM), ImpejiaraeT NpuMepHy0 MOoCIe0BaTeIbHOCTD
U3Y4YeHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUA NPEIMETHOIO COJEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaronuXxCsl.

[Iporpamma 1o ¢u3uke pa3padoTaHa C LEJIbI0 OKa3aHWs METOJMYECKOU
NOMOIIM YUYUTEIIO B CO3/IaHUU paboyeil MporpaMMbl 0 y4eOHOMY MTPEIMETY.

®du3zurka SIBISIETCS CUCTEMOOOPA3YIOIINM JIJIsi ECTECTBEHHO-HAYYHBIX yUeOHBIX
MIPEIMETOB, MOCKOJIbKY (PM3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUIA,
M3y4yaeMbIX XUMHUEH, OMOJIOTHEN, acTpoHOMUEH U (hu3ndecKoi reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, NPEIOCTaBIseT Hanbosee siCHbIC
oOpasipl MPUMEHEHHUs] HAyYHOT0 METOJia MO3HaHMs, TO €CTh CIoco0a MOoyuyeHus
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 riaBHBIX 3a7a4 (pU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJaraeT OBJIAJICHUE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

e HAYYHO OOBSICHSATH SIBJICHUS,

e OIIEHWBATH U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMUSI,

e HHTEPOPETUPOBATH  JAaHHbIE W  HCIOJIb30BaTh  HAy4HbBIC
JIOKa3aTeIbCTBA JIJIS [TOTYYEHHS BHIBOJOB.

[lean wu3yueHus (U3MKM HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenogaBaHusi yyeOHoro mnpeamera «®Pusnkay B
oOpa3oBaTenpHBIX oOpranuszauuax Poccuiickoit ®enepanuu, peanu3yrommx
OCHOBHBIE 00I11€00pa3oBaTeIbHbIE MPOTPAMMBbI, YTBEPKIEHHON pelICHUEM



Komnernn Munucrepersa npocsemienust Poccuiickoii @enepanuu (IpoToKoa oT 3
nexadpst 2019 r. Ne [T1K-48H).
Heian nusyyeHus PU3UKHU:

npuoOpeTeHue HMHTEpeca W CTPEeMIICHUS OOy4alomMXCsi K HayqYHOMY
U3yYEHHUIO TPUPOABI, PA3BUTHUE HMX HWHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (HOPMUPOBAHUE
UCCJIEIOBATENFCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;
(dopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3y4eHUsI OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHrE TPEICTABICHUA O POy (U3MKHU IS Pa3BUTHS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHII;

pa3BUTHE  MPEICTAaBICHUHM O  BO3MOXHBIX  cdepax  Oyayuien
npo(hecCHOHANTBHON JIEeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOH, MOATOTOBKA K
JanbHeNeMy 0OOy4eHHUIO B 3TOM HalpaBJICHUHU.

JlocTmkeHne JTHX IeJied MporpaMMbl MO0 (pU3WKe Ha ypOBHE OCHOBHOTO
o0111ero oOpazoBaHusl 00ECIICYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHne 3HAaHUW O JAMCKPETHOM CTPOCHMM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKUX, MAarHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;
NpUOOPETECHUE YMEHUIN OMUCHIBATh U OOBACHATH (DU3UUYECKHUE SIBJICHUS C
MCTIOJIb30BaHUEM TIOTYUCHHBIX 3HAHU;
OCBOGHHE METOJOB pEIICHHS TMPOCTEHINUX PpPACYETHBIX 3a7ad  C
UCITIOJIb30BAaHUEM buznIecKux MOJICIICH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
pa3BUTHE YMCHHI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBIIOTHATE OIBITHI,
JabopatopHble  pabOThl M AKCIEPUMEHTANbHBIE HCCJIEJAOBaHUS C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;
OocBOeHHE MPUEMOB PabOThI ¢ MHDOpMaIen HU3HIECKOro COACpKaHUs,
BKJTFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OLICHUBaHUE MH(POPMAIIHH;
3HAKOMCTBO €O chepaMu NpodheCCUOHAIBHON JAeATeTbHOCTU, CBSI3aHHBIMU
C (GU3MKOW, W COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UYIECKOM HAYKH.

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

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZIeN0), B 8
kiacce — 68 uacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B Hemeno).

[Ipennaraemseiii B mporpaMMe 1o (pusmke nepeueHsb J1ad0paTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHATENbHBIM XapaKTep, yUUTENb JI€JIaeT BIOOP IPOBEACHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HMHIWBUAYATBHBIX OCOOECHHOCTEH
oOy4Jaronnxcsi, CUcKa HKCIEPUMEHTANbHBIX 3aJaHui, MpeiaraeMblx B paMKax
OCHOBHOI'O TOCYJJapCTBEHHOTO dK3aMeHa 1o (Pu3uKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIEr0 MUPA.

®usuka — Hayka o mnpupoxe. fABneHus npuponbl. dusnyeckue SBICHHUS:
MEXaHHYECKHUE, TEMIIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

®dusnueckne BenuuuHbl. M3Mmepenue ¢usnyeckux BenuyuH. Dusnueckue
npuoopsl. [lorpentHocts n3mepennil. MexxayHapoaHas CUCTEMA €IHHHII.

Kak ¢wusuka u Jpyrue ecTECTBEHHbIE HAyKd M3y4YalOT MPUPOAY.
EctecTBeHHO-Hay4YHBI METOJ MO3HAHUs: HAOIIOJEHUE, MOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT 10 MPOBEPKE TUIIOTE3, OOBICHEHNE
HaOmogaemoro siBieHus. Onucanue GU3NIECKUX SBJICHUN ¢ TOMOILIBIO MOJEEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIE, CBETOBbIC

SBJICHUS.

2. @uznyeckue NpuOOpHl U MpoLEaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U

1M (POBBIM TPUOOPOM.
Jlabopamopnwie padbomoul u onvimol.
1. OmnpeneneHue UEHbI IEJIEHUS MIKaIbl K3MEPUTEIBLHOr0 Mpuodopa.
2. M3mepenue paccTosHUM.
3. H3mepenue o0béMa KUJIKOCTH U TBEPAOTO Tea.
4. OnpeneneHue pa3MepoB MAJIBIX TEJL.
5. M3mepenue TeMmeparypsl HNpU NOMOIIM KUAKOCTHOTO TEPMOMETpPA H
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3bI: NAIBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIIBHO, TeM OO0JbIlIe, 4eM OOJbIlIe BhICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIE CBeIeHHUsI 0 CTPOEHHH BelllecTBA.

CrpoeHue BemlecTBa: aTOMbl M MOJIEKYJIbl, HMX pazMepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBrm>kenne yactuil BemecTBa. CBs3b CKOPOCTHM JBMXKEHUS 4YacCTHI[ C
TeMriepatypoil. bpoyHoBckoe aBmxkenue, muddysus. B3anmopeiicTBue dacTuil
BEILIECTBA: IIPUTSHKEHUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, KUIAKOCTEW M TBEPIBIX
(KkpucTalIMyeckux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmonenue 6poyHOBCKOTO ABMXKEHUS.



2. Habmonenue nuddysumn.
3. HaGmonenue  siBieHUN,  OOBACHAIOMIMXCS  NPUTSDKCHUEM  HIIK
OTTAJIKUBAHUEM YaCTHII BEIIECTRA.

Jlabopamopnsie padbomol u onvimot.

1. Ouenka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAHUEM

dboTtorpaduii).
2. OnbITHI 110 HAOIIOJICHUIO TEMIOBOTO PACIIMPEHHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3znen 3. /IBH:KeHHe H B3aUMOJAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpellHsAsI CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHH. Pacuér mytu u
BPEMEHHU JIBUKEHUS.
SlBnenne wuHepuuu. 3aKOH WHEpUUU. B3anmoaelcTBUE TeNl Kak NPUYMHA
M3MEHEHUSI CKOPOCTH JBWKEHHUS Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
o0BbEMa BellecTBa.
Cuita Kak XapakTepuUCTHKa B3auMOAEHCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3Mepenune Cuiibl ¢ TOMOIIBID AUHAMOMETpA. SIBIICHUE TATOTECHHS M CUJa
TskecTd. CHila TSDKECTH Ha Ipyrux Iuianerax. Bec tema. HeBecomocTs. Cnoxenune
CWJI, HAPABJIEHHBIX MO OJHOW MpsiMoi. PaBHoxelcTBytomas cuii. Cuiia TpeHus.
TpeHne CKOJIbXKEHUsS U TPEHUE MOKOs. TpeHUe B PUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMuecKoro JIBHKEHUS TeTa.
2. N3mepeHune ckOpoCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaOmtonenue siBneHUs MHEPIIMH.
4. HabGnroneHue U3MEHEHUS! CKOPOCTH IIPU B3aMMOICHCTBUM TEJL.
5. CpaBHEHHME MACC IO B3aUMO/JICVCTBUIO TEJL.
6. Cno)xeHue CuJji, HalpaBJIEHHBIX 110 OAHOUN MPSIMOil.
Jlabopamopnwie padbomol u onvimol.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOIO JBHKEHUS (IIapUKa B )KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO0 aBTOMOOWIISI U TaK Jlajiee).

2. OmpeneneHue CpeHE CKOPOCTU CKOJIBKEHMsSI OpycKa WM LIapuKa I0
HAKJIOHHOM TTIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeEa.

4. OmbITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT MIPUII0KEHHOM CHUJIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHS OT
BECa TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBineHue TBEPABIX TeJ, KUIAKOCTEN U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJieHUs raza ot o0b&Ma, TemrepaTypbl. llepemaua naBieHus
TBEPABIMU TEJNAMH, KUAKOCTSIMU U razaMu. 3akoH [lackansa. [IHeBmatmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTH OT TIIyOWHBI. [ mapocTraTuyeckuid
napagokc. Coobmrarommecs: cCocyapl. [ napaBimdecKkue MEXaHU3MBI.

Atmocdepa 3emun U atmocdepHoe naBieHHe. [IpUUMHBI CyIECTBOBaHHUS
BO3MymrHONW 0000ukn 3emun. OmbiT Toppuuerm. M3mepenue atmocdepHOTO
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus: aTMOCHEpPHOTO JIaBJICHUS.

JlencTBrE KUIKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BeITakuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. BozayxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTb JAaBJIEHUA ra3a OT TEMIIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

CooOmaroryecs COCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne eUCTBUSA aTMOC(PEPHOTO TaBICHUS.

3aBUCHUMOCTH BBITAJIKUBAIOIIEH CUITBI OT 00bEMa MOTPY>KEHHOM YacTH Teja
Y TJIOTHOCTH JKUJIKOCTH.

o vk w NP
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PaBeHCTBO BBITAIKHUBAOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.
8. YcIIOBHE IUIaBaHUS TEJl: IJIABAHUE WU ITIOTPYKEHUE TEIl B 3aBUCUMOCTH OT
COOTHONIEHHUSI TIJIOTHOCTEU TeJIa U )KUIKOCTH.
Jlabopamopnwie pabomol u onvimol.
1. HccnepgoBaHue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa MOTPyKEHHOMU B
YKUJIKOCTh YaCTH TeJa.
2. OmpeneneHue  BHITAJKUBAIOMICH  CUJbL, JEWCTBYIOLIEH Ha  TelIO,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCMMOCTH BBITAIKMBAIOILIEH CUJIbI, IEMCTBYIOLIEH HA TEJO
B JKMJIKOCTH, OT MaccChl Tea.
4. OnpIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKUBAIONIEH CHUIIBL,
JIEUCTBYIOIIEH Ha TEJIO B KHUIAKOCTH, OT 00BhEMA MOTPYKEHHON B KUIKOCTh
YaCTH TeJla U OT IUIOTHOCTH KHUJIKOCTH.
5. KoHCTpyupoBaHWe apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKH U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.
Pa3znen 5. PaGoTra u MOIIIHOCTh. DHEPrusi.
Mexanudeckast paboTa. MOIIHOCTb.
[IpocThie MexaHU3MBI: pbluar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [[puMeHeHnne npaBuia paBHOBECHS phldara K 0J10Ky. «30J10TOe



npasuiio» Mexanuku. KIIJI npocTeix mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHernueckas W TNOTEHIMaNbHAs DJHEPIUs.
[IpeBpailieHrie OTHOTO BHIa MEXAaHUYECKOW SHEPTUU B APYroil. 3aKOH COXpaHECHHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpuMepbl IpOCTHIX MEXaHU3MOB.

Jlabopamopnwie padbomol u onvimol.

1. Ompenenenne pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TeJia 10

TOPU30HTATBHON OBEPXHOCTH.

2. HccnenoBanue yCinoBUM paBHOBECHS pblyara.

3. H3amepenue KIIJ[ HakIOHHOM IIOCKOCTH.

4. M3ydyeHune 3aKOHA COXPAHEHUS] MEXaHUYECKOW JHEPTUM.

8 KUIIACC

Pa3nen 6. TensioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. OMNbITHI, MOATBEPKIAOIINE
OCHOBHBI€ I0JIOKEHUS MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mopgenu TBEPAOrO, >KUAKOTO U Ta3000pa3HOTO COCTOSHUU BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKECHUN MOJEKYISIPHO--KUHETUUECKON TEOPHUH.
CmaunBaHNe U KalWJUISIPHBIE sIBIICHUS. TemIoBOe paclIupeHue U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKECHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEW SHEPIUH:
TEIUIoNepeaaya U CoBepIIeHue padoThl. Buabl Temionepenayu: TemIONpOBOIHOCTD,
KOHBEKIIHS, U3TyUYCHHE.

KonudectBo TemnoThl. YaenpHash TEMJIOEMKOCTh BEIIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBOro Oanadca. IlmaBienune w
OTBEPACBAHUE KPUCTAJUIMYECKMX BELIECTB. YJENbHAsl TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u koHaeHcauus. Mcnapenue. Kumnenuwe. YaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpATypbl KHIEHUS OT aTMOC(HEpHOTro
JTaBJICHHSI.

BnaxxHocTts Bo3ayxa.

DHeprus TOIIMBA. Y IeJIbHAS TETUIOTA CTOPAHMUS.

[Tpunruner pabotel TeroBbix asurateneit KIIJ[ TermoBoro psurartens.
TerioBple IBUTATENN U 3aLIATA OKPYKAOLIEH CPEBI.

3aKOH COXpAaHEHUS U IPEBPAIICHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmonenne 6poyHOBCKOTO ABUYKECHHUS.
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Hab6mronenue nuddysun.

HaOnronenue siBneHU CMaunBaHUS U KaTWJUISIPHBIX SIBJICHUIA.
HabrofgeHue TemioBoro pacuimpeHus Tell.

W3meHenue naBieHHs rasa npu M3MEHEHUH OObEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna n3MepeHus: TeMIepaTypsl.

Bunae! rennonepenaumn.

OxJaxieHue Mpy COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepiiieHHH padOThl BHEIITHUMU CHIIAMH.

. CpaBHEHHE TEIUTOEMKOCTEHN pa3IMYHBIX BEIIECTB.

. HaGmronenue kuneuus.

. HabGmroieHre nocTossHCTBA TEMITEpaTyPhI MPH TIJIaBJICHUH.
13.

Moienu TEeIUIOBBIX ABUTATEIEN.

Jlabopamopnvie pabomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO JCHCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSHKEHUSI.
OnbITHI 110 BHIPAIIMBAHKUIO KPUCTAIIJIOB IIOBAPEHHOW COJIM MJIU Caxapa.
OneIThl 1O HAOIIOJECHUIO TEIJIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHNs BO3Ayxa B OAJUIOHE IIIPHIIA.

OnbIThL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIAaBJIEHUS BO3/yXa OT €ro
00bEMa M HarpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPyOKE OT TEMIEPaTypHI.

HaOmronenne wu3MEHEHHs BHYTPEHHEH OSHEpPruu Tejla B pe3yJibTare
TEeIIonepeayv U padoThl BHEITHUX CHUJL.

HccnenoBanue siBICHHS TETIOOOMEHA MPH CMEIIMBAHUHM XOJIOJHOW U
ropsiue BOJIBI.

OnpeneneHne  KOJUYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METATUITMUECKUM LIHJIUHIPOM.

OmnpeneneHue yiebHON TEIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca HCapeHusl.

Ornpenenenne OTHOCUTENBHOM BIaXKHOCTH BO3yXa.

OmnpeneneHue yaelbHOW TEIIOTHI IABJICHUS JIbA.

Paznes 7. DnekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3JeKTpUUECKUX 3apsaoB. BzaumopeictBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsHKEHHBIX TeJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpuueckoe noJsie. Hanpsox€HHOCTh siiekTpudeckoro moss. IlpuHnmn
CYIEPIIO3ULINU JIEKTPUUECKUX TOoJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsijl.
Crpoenne aroma. IIpOBOJHMKM W  JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBHUSL CYIIECTBOBAHUS JJIEKTPUYECKOrO TOKA.
W cTOYHMKN TOCTOSIHHOTO TOKa. JISHCTBUS SIEKTPUYECKOrOo TOKa (TEIUIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUI TOK B )KUJKOCTSIX U razax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HaIpSOIKEHUE.
ConpoTuBiieHHE MPOBOJHUKA. Y AEIHHOE COMPOTUBIICHHE BemiecTBa. 3akoH Oma
1S yuacTtka nenu. [lociemoBarenbHOE U apauieIbHOE COEAMHEHNE IPOBOIHUKOB.

PaGota ¥ MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoymns—Jlenna.
DneKTpuYecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTtosgHHBIE MarHUTHL. B3anMoaelcTBHE TOCTOSTHHBIX MAarHUTOB. MarHuTHoe
nose. MarauTHoe mnosne 3eMJIM U €ro 3HadeHue s Ku3HU Ha 3emuie. OnbIT
Opcrena. MarauTHOE MoJie€ JIEKTPUYECKOro ToKa. [I[puMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. JIeCTBME MAarHUTHOTO TOJISI HA POBOJAHUK C TOKOM. DJIEKTPOIBUTaTEIb
MMOCTOSHHOTO TOKa. VICronp30BaHWE BIEKTPOABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Omneitel @apanes. SABneHue 3IeKTpOMarHuTHOW MHAYKIUU. [IpaBumno Jlenma.
DNeKTporeHepaTop. CrniocoOb1 MOJTYYEHUS AIEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMKN HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poJ1a 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJICMCTBUE 3aPSIKEHHBIX TEIL.
YCTpOUCTBO M JEUCTBUE JIEKTPOCKOTIA.
DIJIEKTPOCTATUYECKAS MHIYKIHUSL.
3aKOH COXpPAaHEHUS JICKTPUUECKUX 3apsI0B.
[IpOBOJHUKH U JUDJICKTPUKH.
MoaenupoBanue CHIIOBBIX JJUHUM JEKTPUYECKOTO TTOJIS.
M cTOuHNKHM TOCTOSTHHOTO TOKA.
JIelicTBHS IEKTPUUECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KUJIKOCTH.
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. I"'a30BbIi1 pa3psia.

. I3mepenune cuibl Toka aMIepMeETPOM.

. I3MepeHnune 3IeKTpUYeCcKOro HanpsiAKEHUsSI BOJIbTMETPOM.

. Peoctar 1 Marazus conpoTUBIICHUM.

. B3aumoaencTBre NOCTOSHHBIX MarHUTOB.

. MonennpoBaHre HEBO3MOXKHOCTH Pa3CICHHS OJIOCOB MAarHATA.
. MonennpoBaHre MarHUTHBIX ITOJIEN ITOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarauTHoe 1oJsie Toka. DJeKTPOMAarHmT.

JleiicTBre MarHUTHOT'O MOJISL HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATEI IOCTOSHHOTO TOKA.

HccnenoBanue ABIEHUS 3JEKTPOMArHUTHON MHIYKIIMH.

OmneiTel @apajes.

3aBUCUMOCTh HAINpPaBJIE€HUS MHAYKIHOHHOIO TOKAa OT YCJIOBHH €ro
BO3HHKHOBEHHUSI.

DNEeKTpOreHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopnsie padbomol u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO OHJICKTPU3AIMU Tel WHAYKIUMEH U TpHu
COMPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DJIEKTPUYECKOrO TOJISI HA NPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka padOThI AMEKTPUUECKOM 1IETTH MTOCTOSIHHOTO TOKA.
W3mepeHue 1 peryaupoBaHuEe CHIIbI TOKA.

N3mepenue u peryaIupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, UAYIIErO 4Yepe3 pe3ncTop, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHHS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUUECKOTO
CONPOTHUBJIEHUSI TPOBOAHUKA OT €ro JJWHBI, IUIOLIAAU MONEPEYHOTO
CEUEHMs M MaTepuara.

[IpoBepka mpaBwia CIOXKEHUS HAMNPSHKCHUN MpHU  MOCIEA0BATEILHOM
COEJIMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i CUJIbl TOKa MpPU MapalieIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue padOThl ANEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PEIUCTOP.
OnpeneneHue MOIIHOCTH BJEKTPUYECKOTO TOKa, BBIIACISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, WIYIIETO 4Y€pe3 JIAaMIOYKY, OT
HaNpsHKECHUS HA HEW.

Onpenenenue KII/[ HarpeBarens.

HccnenoBanrie MAarHUTHOTO B3aUMOJEHCTBHS TOCTOSIHHBIX MArHUTOB.
N3yyeHne MarHuTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB TIPH UX 00hETMHEHUH
U pa3JieJICHUH.

HccnenoBanue NeMCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJAECHCTBHS
KAaTYLIKHU C TOKOM U MarHuTa OT CHJIbl TOKA M HAITPaBJICHUS TOKA B KaTYIIIKE.
N3ydeHne nelcTBU MATHUTHOTO TIOJISI HA IIPOBOJHUK C TOKOM.



19. KoHncTpynpoBanue u uzyuenue padboThl 2JIEKTPOABUTATENS.

20. U3mepenue KII/I anexkTpoaBuraTeIbHON yCTAHOBKH.

21. OnbITBI IO HUCCJENOBAHUIO SIBJICHHSI AJIEKTPOMATHUTHOM WHIYKUUU:
WCCIICIOBAHUE W3MEHECHHMM 3HA4YE€HUs M HAIpPaBJICHUS WHAYKLIHOHHOIO
TOKA.

9 KJIACC

Pa3gen 8. Mexannueckue siBJICHUS.
Mexanudeckoe paBwkeHue. MarepuanbHas Touka. (CucremMa  OTCYéTa.
OTHOCHUTEIIBHOCTE MEXAHUYECKOIO [JBWKEHHs. PaBHOMEpHOE IpSMOIMHENHOE
nerkeHue. HepaBHomepHoe npsiMonuHenHoe ABrkeHue. CpenHsiss 1 MIHOBEHHAs
CKOPOCTB TeJa PU HEPABHOMEPHOM JIBUKEHHUH.
VYckopenue. PaBHOyckopeHHOe TmpsiMOsMHEHHOe aBmxkeHue. (CBoOoaHOE
nagenue. OnsITel ['anues.
PaBHOMepHOE ABIKEHUE NO OKpYyKHOCTU. Ilepron m dacrora oOpamieHus.
JIuneitHas u yrinoBasi CKOpocTd. LIeHTpocTpeMHUTENTLHOE YCKOPEHUE.
[lepBsiii 3ak0H HproToHa. Broponi 3akon HeroTtona. Tperuii 3akoH HeroToHa.
[IpyHLIMD CYIIEPIIO3ULIUU CUIL.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbXEHUS, CHIIA
TPEHUs MTOKOS, IPYTHE BUIBI TPECHHUS.
Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHUE CBOOOJHOIO
nafgeHus. Jlwxenue ruiaHetr BOKpyr CosHuoa. IlepBas kocmudeckas CKOpPOCTb.
HesecoMocTh 1 neperpys3ku.
PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpJOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIUIEHHOM OChIO BpaieHusa. MomeHT cuiibl. LIeHTp TskecTH.
Nmnynec Tena. M3menenne mvnyinbca. UMmynbe CHitbl. 3aKOH COXpaHEHHUs
UMITyJIbca. PEakTUBHOE ABUKEHHUE.
Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSXKECTH, YHPYTrOCTH,
Tperust. CBa3b dHepruu u pabotel. [loTeHumanbHast SHEPrUs Tena, MOAHATOro Hajl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEeprus ckKaTtou npyxkuHel. Kunetnueckas
sHeprus. Teopema O KMHETHYECKOW SHEPIUMU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPI'UH.
Hemoncmpauuu.
1. HaGmroneHne MeXaHMUECKOro JIBYKEHUS Tela OTHOCUTENIHO Pa3HBIX Tel
OTCYETA.

2. CpaBHEHHME NyTE€N U TPACKTOPUIN ABMIKEHHUS OJHOTO M TOTO XK€ Tela
OTHOCUTEJBHO Pa3HbIX TEJl OTCUETA.
W3mepeHne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKEHUS.

4. HccienoBanue NpU3HAaKOB PAaBHOYCKOPEHHOIO JBHYKEHUS.
Habmroienue 1BHKeHUs Tela 0 OKPY>KHOCTH.



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

HaOnronenne MexaHUUECKUX SIBJICHUH, IPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexkay rpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTh YCKOPEHHMS T€Ja OT MAacChl Teja M JACHCTBYIOIIEH Ha HEro
CHIIBL.

HaOmronenne paBeHcTBa CHIT TIPH B3aUMOJICHCTBUH TEI.

N3MeHeHune Beca Telia Npu YCKOPEHHOM JIBUKCHUU.

[Tepenava uMIyabca Ipy B3aUMOJICHCTBUU TET.

[IpeobpazoBanus JHEPTUU TTPH B3aUMOJICHCTBUU TEI.

CoxpaHeHue UMIYJIbCa IIPU HEYIIPYTOM B3aUMO/ICHCTBUMU.

CoxpaHeHre UMITyJIbCa IPU a0COJIFOTHO YIIPYTOM B3aUMO/ICHCTBUMU.
HaOmronenure peakTHBHOTO IBUKEHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPU CBOOOTHOM MaACHUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTUH MPU ABUKEHUU TEJIA MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopnsie padbomol u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa JUisl pasroHa W JAJBHEHUIIIETO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJIBKEHUS OpycKa WM JIBUKEHUS
HIapyKa o HaKJIOHHOM TUTIOCKOCTH.

Onpenenenue yCKOpPEHHsS Tejla MPU PABHOYCKOPEHHOM JIBIDKCHHH TI0
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH MYTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBM)KCHUHU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBWXKEHUU 0€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJTMHAKOBEI.

HccnaenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT  CHIIBI
HOPMAaJILHOTO JaBJICHHUS.

Omnpenenenne KodhHUITMEHTA TPEHUSI CKOJIBKCHHSI.

Omnpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHUS TIPH PABHOMEPHOM JIBHYKCHHH TeJIa 110
TOPU30HTAIBLHON MOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIPYrOCTH TIPH  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

W3y4yenune 3ak0Ha COXpaHEHUS YHEPTHUH.

Pa3nen 9. Mexannueckue K0J1e0aHUA M BOJHBI.



KonebatenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUM: MepHOI,
4acToTa, aMIUINTyAa. MareMaTU4ecKuil U NpYKUHHBIA MadaTHUKU. IpeBpanieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBUKEHUU.

3aryxatomue — kojeOanus.  BwiHyxkaeHHble — KosieOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBolcTBa MeXaHH4YeCKuX BOJH. [IpomosibHblE H
MONEPEYHbIE BOJHBI. J[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHHS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUICMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOaronmenue xojie0aHuil T€I MO JAEHCTBUEM CHIIBI TSDKECTH U CHIIBI
YIPYTOCTH.

HabGmronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabGnronenue BoIHY X ACHHBIX KOJI€OaHUI U pe30HaHca.

PacnipocTpaneHnue mpo10JIbHBIX U MMONIEPEUHBIX BOJH (Ha MOJICIIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnsie padbomol u onvimol.

1. OnmpeneneHve YacTOThl W IMepuoja KoJeOaHWW MaTeMaTU4eCcKOro
MasiTHUKA.

2. OmpepneneHrie 4aCTOThI U MEPUOAA KoJIeOaHUH NPYKMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH MEpUOJa KOJIeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccnenoBaHue 3aBUCMMOCTH NEPUOJIA KOJEOAHUI PYKUHHOTO MasgTHHKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTHU MepUoOJia KoJeOaHUN Tpy3a, MOJBEUIEHHOIO K
HUTHU, OT MAcChl Ipy3a.

6. ONbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  TMEpHoJaa  KoJieOaHUM
MPY>KMHHOTO MasiTHUKA OT MacChl I'py3a U )KECTKOCTU MPYKUHBI.

I L

7. W3mepenue yckopeHusi CBOOOTHOTO MaICHHUS.

Pa3znen 10. DiiekTpOMarHuTHOE 10J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIEe.  DJEKTPOMAarHuTHble  BOJMHBL.  CBOMCTBa
ANeKTpoMarHuTHbIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Vcmosib30BaHME
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnekTpoMarHuTHasi npupoga ceta. CKOpoCcTh cBeTa. BoiHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauyuu.

1. CBOWCTBa 3JIEGKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.



Jlabopamopnusie pabomel u onvimeot.
1. ByueHue CBOWCTB AJCKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOWMIIBHOTO
TenedoHa.

Pa3znen 11. CBeTOBbBIE SIBJICHUS.

JlyueBas  mopenp  cBera.  Hcrounwku — cBera.  lIpAmonuHenHoe
pacnpoctpaneHnue ceta. 3atMeHust ConHua u JIyHel. Otpaxkenue cera. Ilnockoe
3epKajo. 3aKOH OTpaKE€HUS CBETA.

[Ipenomnenue cBera. 3akoH mnpesnomieHus cBeta. [lomHoe BHYTpeHHee
OTpakeHHEe cBeTa. lcmonp3oBaHUE TIOJHOTO BHYTPEHHErO0 OTPaKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox nydeit B muH3e. OnTudeckas cucrema (oToarnmapara, MUKPOCKOIIa
u Teneckorna. ['na3 kak ontudeckas cucteMa. biiM3opykocTh U 1allbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crektp. OmnbiTel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. /{cnepcus cBera.

Jlemoncmpayuu.

[IpsmonuHeHOE pacIpOCTPaHEHHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyuenne n300pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomienue cBera.

OnTuyecKkuil CBETOBO/I.

Xop siydeil B coOMparoien TuH3e.

XoJ Jiy4er B pacCEerBArOIICH JIUH3E.

[Tonyyenue n300paxeHuii ¢ TOMOUIBIO JUH3.

[Tpuniun neiicTBus oToarmapara, MUKPOCKOTA U TEJIECKOTA.

10. Mogens riiasza.

11. Paznoxenue 6eoro cBeTa B CHEKTP.

12. [TomydyeHue 6e0ro cBeTa MpH CJIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnsie padbomot u onvimol.

1. HccnenoBaHue 3aBHCUMOCTH YIJIa OTPaKEHHUSI CBETOBOTO Jiyya OT yIJia
najIeHusl.
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2. M3zydenne xapakTepuCTUK H300paKeHUs TIpeIMeTa B IMIIOCKOM 3epKaje.

3. HccnemoBaHue 3aBUCHMOCTH yTiia MPEJIOMIICHHUS CBETOBOTO JIyda OT yriia
NaJIcHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. Ilonmydenue n300paxeHHi ¢ TOMOIIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre (GOKYCHOTO PACCTOSHUS U ONTHYECKOW CHJIBI COOMPAOIICH
JIH3BIL.

OmnBITH MO Pa3NIOKEHHUIO OEJIOT0 CBETa B CHIEKTP.

7. OmbITHl IO BOCHPUATHIO I[BETAa MPEIMETOB INMPH UX HAOIIONEHUH uepes3

[[BETOBBIE (DUIIBTPHI.



Paznea 12. KBanToBbIe iBJICHMS.

OmnbiTel Peszepdpopaa u mmanetapHas mozaens atoma. Moxenb atoma bopa.
Hcnyckanue u norjoieHue cBeta aromoM. KBanTel. JInHeiyaTbie CieKTphI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHrue aTOMHOTO
anpa. Hykionnas Mopjenb aroMHoro sapa. HW3ortombel.  PaanoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEp.

AnepHble peakiuu. 3aKOHbI COXPAHEHMS 3apsIOBOIO M MAcCOBOIO YHCE].
OHeprus CBsI3M aTOMHBIX sAnep. CBsA3p Macchl U SHepruu. Peakuuu cHUHTE3a U
nenenud saep. Ucrounuku sneprun ConHIA U 3BE3 .

SAnepnas sHepretuka. JleMCTBUS paJuOaKTUBHBIX H3IYYEHUH Ha >KUBBIC
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IIyYEHUS U MOTJIOIIEHHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp Boaopoza.

4. HabGnroneHue TpekoB B kamepe BusnbcoHa.

5. Pabota cuéTunka HOHU3HPYIOUIUX U3ITYUEHUH.

6. Peructpanus uzinydeHus IPUPOJIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwie padbomot u onvimol.

1. HaGnroneHue CrUIONIHBIX U IMHEHYATHIX CIIEKTPOB U3ITYUCHUSI.

2. HccnepoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHULIBI 10 TOPMO3ZHOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTUBHOTO (hOHA.

IHoBTOPUTEIBLHO-0000IIAKO NI MOTYJIb.

[ToBTOpUTENHEHO--0000IIIAIONINN MOAYJTH TIPEAHA3HAYEH IS CUCTeMaTU3allun
1 00001IeHUS PEIMETHOTO COJICPIKAHUSI U OTBITA ACATEILHOCTH, TPUOOPETEHHOTO
IpU U3YYCHUHU BCEro Kypca (DU3MKH, a TakKe i MOATOTOBKM K OCHOBHOMY
rOCyapCTBEHHOMY 9K3aMEHY MO (HU3HMKEe sl 00ydJaromuxcsi, BHIOPABIIUX ATOT
y4eOHBIN MpeIMeET.

[Ipy M3ydYeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JEATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00ECTIEYMBACTCS JOCTHUKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAyYHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCJIEAOBaHUS
SBJICHUA TPUPOABl M TEXHUKU, OBJIAJICHUEC YMEHHSIMH OOBICHATH (DU3MUECKHE
SBJICHUSI, TPUMEHSS TOJIydYCHHbIE 3HAHMS, pelaTh 3a7a4d, B TOM YHUCJE
Ka4ue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpUHIIMTTHAIBHO AEATENBHOCTHBIN XapaKTep JAHHOIO pa3Aeia peain3yercs 3a
CYET TOT0, UTO OOYYAIOIIUECS BBIOIHSIOT 3aJJaHNUs, B KOTOPBIX UM MPEJIaraeTcs:



HAa OCHOBE IIOJIYYCHHBIX 3HAHMM pacmo3HaBaTh U HAYYHO OOBSCHSTH
(u3nyecKue IBJICHUS B OKPYXKAIOUIEH IPUPOE U TIOBCETHEBHOM KU3HU;
UCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIIEOBAHMS (DU3UUECKUX SBJICHUH, B TOM
YuUCIie JUIsl IPOBEPKU TMIIOTE3 U MOITYYEHUSI TEOPETUYECKUX BBIBOIOB;
OOBSICHATh HAy4yHblE€ OCHOBBI HamOOJee BaXKHBIX JIOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, NPAKTUUECKOIO NCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALICHMS U COXPAHEHMsI BCEX M3BECTHBIX BUOB
SHEPIUU.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO

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

B pesynbrare nzydenus Gpu3NKU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs

y oOyuaromierocs OyayT cOopMUpOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) maTpMOTHYECKOTr0 BOCTIMTAHMS

— IPOSIBJIEHNE MHTEpPECAa K NCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUCKOMN
bu3ruecKol HAyKU;

— IIEHHOCTHOE OTHOIICHHE K JOCTHKCHHUSIM POCCUNUCKHUX YUEHBIX--(DU3UKOB,;

2) rPa’KIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

— TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYKJIEHUHU OOIIECTBEHHO 3HAYUMBIX U
ATHUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTIKEHUI
bu3uKu;

— OCO3HAaHHE BaXHOCTU MOPAIbHO--3TUYECKUX IMPHUHIUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTHYECKOr0 BOCIIUTAHUS:

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
MOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMA:

— OCO3HaHWE IEHHOCTH (U3NYECKON HAyKH KaK MOIIHOTO WHCTPyMEHTa
[IO3HAHUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHMM, BAXKHEMIIEN COCTABISIOLIEH
KYJbTYPHI;

— pa3BUTHE HAY4YHOW JHOOO3HATEIBLHOCTH, MHTEpPECa K HCCIEeI0BATENbCKON
JesITeIbHOCTH;

5) <¢opmMupoBaHusT  KYJbTYPbl  310pPOBbSi W  OMOIHOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHWE IIeHHOCTH Oe3omacHoro o0pa3a J>KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTH TpaBWJ O€30MacHOr0 TIOBEICHUS Ha
TPaHCIIOPTE, HA JOpPOTrax, C IJIEKTPUYECKHUM U TEIUIOBHIM OOOpYIOBaHUEM B
JIOMAIITHUX yCIIOBUSX;

— c(opMUPOBAHHOCTH HaBbIKa pedIICKCHH, PU3HAHKUE CBOETO MpaBa Ha OITHOKY
Y TaKOTO K€ MpaBa y Ipyroro 4eioBeKa;

6) TPy/10BOIr0 BOCIIHTAHUS:



— AKTHBHOE Yy4YacTHE B PEIICHUHM MPAKTHUYECKUX 3aJad (B paMKax CEMbH,
0o0pa3oBaTENbHOM  OpraHM3allk, TrOpoJia, Kpas) TEXHOJOTMYECKOH U
COLIMAJIbHOW HAMPaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (PU3HUUECKUX 3HAHUIA;
— UHTEpeC K MPaKTUYECKOMY U3YUEHHUIO Mpodeccuid, CBA3aHHBIX C (PU3NKOH;

7) IKOJIOTMY€ECKOT0 BOCTUTAHMA:

— OpHEHTalUs Ha NMPUMEHEHHE (U3HUECKUX 3HAHUM IJI1 pEelIeHUs 3aJay B
00JlacTU OKpY’KaloIIeW cpenabl, IJIAaHUPOBAHMS TMOCTYNKOB W OLEHKH HX
BO3MOXHBIX MOCJIEJICTBUMN ISl OKPY>KAIOIEH Cpeibl;

— OCO3HaHHE TI00ATbHOTO XapaKTepa SKOJIOTMYECKHUX MpoOJieM M MyTell ux
peuieHus;

8) amanTanmum K W3MEHSIOIIUMCSI YCJIOBHSIM CONHAJIBLHOW W TPHPOIHOM
cpeabl:

— MOTpPeOHOCTh BO B3aMMOJCIHCTBUU TMpPHU BBIIOJHEHUH WCCIEIOBAaHUN U
MPOEKTOB (PU3MYECKON HAIMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHHIM
TIPYTHX;

— TOBBIIIEHUE YPOBHA CBOEM KOMIIETEHTHOCTH Yepe3 MNPaKTUUYECKYIO
NEeSATENbHOCTD;

— OTpeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIE€ (POPMYIUPOBATH
UJIeH, IOHSTHS, TUIIOTE3bI O QU3NUYECKUX 0OBEKTaX U SBICHUSAX;

— O0CO3HaHue AeHUIMTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

— IUIAHUPOBAHHUE CBOErO PAa3BUTHUS B MPUOOPETEHUH HOBBIX (PU3MUECKHUX
3HAHUI;

— CTpEeMJICHUE aHaJU3UPOBATh U BBISBIISITH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOIb30BAaHUEM (PU3MUECKUX 3HAHUM;

— OIICHKa CBOMX JCHCTBUIM C y4€TOM BIUSHUS Ha OKpPY)KAIOIIyIO Cpeny,
BO3MO>KHBIX TNI00AJIBHBIX TOCIIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBOeHUs MporpamMMsl 1o (hU3UKe Ha YPOBHE OCHOBHOTO OOILIETO

oOpa3zoBanust y oOy4aromierocss OyayT chopMuUpoBaHbl MeTamnpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIIUE TT03HABATEILHBIE YHUBEPCAJIbHBIE yUeOHbIC IeHCTBUYS,
KOMMYHUKATHBHBIC  YHUBEpPCAIbHBIC  ydeOHBIC  JEHCTBUSA, PETYJISATHBHBIC

YHUBEpCalbHbIe YUeOHbIE 1EUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIEC YUeOHbIE NeiCTBUA

Ba3oBble JJornueckue 1ecTBUA:



BBISIBISITH W XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKH OOBEKTOB
(ssBNIEHUN);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALNU, OCHOBAHUS IS
000O0IICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMAaTPUBAEMBIX (haKTaXx,
JTAHHBIX ¥ HAOJIOJICHUAX, OTHOCIIIUXCSA K (PU3NYECKUM SIBJICHUSAM;
BBISIBIIATH TIPUYMHHO--CIICJICTBEHHBIE CBSI3U TMPH H3YYEHUU (PU3MUECKUX
SIBIICHUH U MIPOLIECCOB, JACNIaTh BBIBOJIbI C HCTIOIH30BAHUEM J€TYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THUIOTE3bl O B3aUMOCBSI3AX
(U3NUECKUX BETUYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 penieHus yueOHo! pu3ndecKoi 3a1aun
(cpaBHEHME HECKOJIBKMX BapUaHTOB pEIIEHUs, BBIOOp HaumbOoJee
MOJIXOJISIIIIETO ¢ y4ETOM CaMOCTOSITEIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare/bCcKue JelHCTBHA.

MCIT0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATENLCKUI HHCTPYMEHT MO3HAHUS;
MPOBOJUTH MO CAMOCTOSITENBHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI HKCIEPUMEHT, HEOOJbIIOE HCClIeoBaHUuE (DU3UUECKOTO
SIBJICHUS,

OLICHMBAaTh HAa NPUMEHHUMOCTb U JOCTOBEPHOCTh HH(pOpMalHio,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOMIOAEHUS, OTbITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh  BO3MOXKHOE JasibHEWIIee pa3BUTHE  (DUIUYECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSATh Pa3IUIHBIC METObI, THCTPYMEHTHI U 3alPOCHI TIPU TTOUCKE H
orOope WHGOPMAIMKM WIH JAHHBIX C YYETOM MPEIJIOKEHHON ydeOHOM
dbuznyeckoit 3a1a4u;

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

CaMOCTOSATENILHO  BBIOMpATh ONTUMAIBHYIO (OpMYy  TpEACTaBICHUS
nHpOpMaMu M HWUIFOCTPUPOBATh peIIaeMble 3aJlaud  HECIOKHBIMH
CXeMaMH, JTrarpaMMaMH, HTHOM rpaduKoi U UX KOMOHMHAIIMSAMU.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:

B XOJ€ OOCYXIEHUs Yy4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYkIaeMOM TEMBI U
BBICKA3bIBaTh WJEU, HAICJICHHbIE Ha pEIICHUE 3aJaud U MOJJepKaHHhe
OJ1aroKesIaTeIbHOCTH OOIIEHHS;



COIMOCTABJIATh CBOM CYXICHHUS C CYXICHUSIMH JPYTUX YYaCTHHUKOB
Jasiora, OOHapy>KUBaTh pa3iNyune U CXOJCTBO MO3UIINN;

BBIpaXXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U TUCHMEHHBIX TEKCTaX;
nyOJIMYHO NPEICTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3NYECKOTO OIIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

MOHMMATh M UCIOJIb30BATh MPEUMYIIECTBa KOMAHIHOM U MHAWBUTYyabHOM
paboTHI IPU PEIICHUN KOHKPETHON (PU3NUEeCKON MPOOIEMBI;

IPUHUMATD L€ COBMECTHOW JI€ATEIbHOCTH, OPraHU30BBIBATH JIEWCTBUS
no €€ JOCTH)KEHHUIO: paclpelesaTh PO, OO0CYXJIaTh HPOLECCH U
pE3yNbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOACH;
BBITIOJHATH CBOIO YacTh pabOTHI, TOCTHTasi KAYECTBEHHOTO pe3yibTara 1o
CBOEMY HAIPABJICHUIO U KOOPJUHHUPYS CBOU ACUCTBHSA C IPYTUMU UJICHAMH
KOMaH/1bl;

OILICHMBATh Ka4yeCTBO CBOETO BKJIaJga B OOIIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranuzamnus:

BBISIBIIATH TPOOJIEMBI B )KM3HCHHBIX W YUCOHBIX CHUTYyaIUSAX, TPEOYIOITUX
JUTst petiieHust GU3NYecKuX 3HAaHUM;

OPUEHTHUPOBAThCA B  PA3JIUYHBIX  TOAXOJAX TMPUHATHS  pEIICHUIN
(MHIMBUAYyaJIbHOE, TPUHSATHE PEUICHUs B TPYIIE, MPUHATHE pelIeHUuM
rpyIIon);

CaMOCTOSITENTEHO COCTaBJIATh AITOPUTM pelieHusT (PU3NIecKor 3a1auu Win
IUTaHa HMCCIIEZOBAHUSA C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh NPE/IJIaraéMble BAPUAHTHI PEIICHHUIH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIA HHTE/LJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyalluu U Mpeuiarathb IiaH €€ U3MEHEHUS;
OOBSACHATh NPUYMUHBI  JOCTHXKEHMSI  (HEAOCTUIXKEHHUs) pe3yJbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B AESATEIBHOCTH (B TOM YMCIIE B XOJ BBIITOJHEHUS
(Gbu3MYEeCKOro HMCCIAEAOBAHMS WM MPOEKTAa) HAa OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIUUXCS CUTYyallMii, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YNbTATA LIEJIU U YCIOBUAM;

CTaBUTb C€0S1 HA MECTO APYTrOro YeJIOBEKa B XOJE CIOpa WIH JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHUKY JPYIroro;



npuU3HaBaTh CBOE MPABO Ha OIMIMOKY MpPU PEIICHUU (PU3NUECKHX 3a/1a4 WIH
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHIly 00yueHus B 7 kijiacce npeIMETHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJI30BaTh  TOHSATHS:  (U3MYECKHME U  XUMUYECKUE  SIBJICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJElNb, THIOTe3a, €IUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSIHHsI BellecTBa (TBEpHOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JBUXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHs, PaBHOJEHCTBYIOIIAS
cwia,  gedopmarus  (ympyras, — IUlacTHYecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBJIeHUs (Auddy3us, TEIIOBOE ABUKEHHE YAaCTHI] BEIECTBA,
paBHOMEpPHOE  JBIDKEHHWE, HEPAaBHOMEPHOE  JBIDKCHHWE, HWHEPIHS,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPABIX TEJI C 3AKPEIJIEHHOW OCHIO
BpalleHus, nepeaada JIaBlieHUus TBEPIbIMU TEJIaMU, )KUJIKOCTIMH U Ta3aMu,
aTMOC(pepHOE JMaBJICHHE, ITUIABAaHUE TEJ, MPEBpAIlCHUS MEXaHWYECKON
DHEPTUHN) IO OMMCAHUIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SABJICHUHA B
OKpYXaIollleM MHpEe, B TOM UHcCIe (U3UYECKUE SBJICHUS B MPUPOJIE:
MpPUMEPHI ABUKEHHUS C PA3IUYHBIMH CKOPOCTSIMH B JKMBOW U HEXKUBOU
npUpoje, ACHUCTBUE CHJIBI TPEHUS B TPUPOJE W TEXHUKE, BIUSHUE
aTMOC(EPHOTO JTaBJICHUS Ha KMBOW OpraHW3M, IIJIABaHUE PHIO, phlUyaru B
TeJIe YeJOBEKa, MPU ATOM NMEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKUX SIBIICHUN;
OINKMCHIBATh M3yUYCHHBIE CBOMCTBA TE M (U3UYCCKHUE SBIICHUS, UCITOJIB3YSI
bu3MYecKue BEIMYUHBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMS, ITyTh,
CKOPOCTb, CPEJHs CKOPOCTb, CHJIa YNPYTOCTH, CHUJIA TSHKECTH, BEC TeJa,
CHWJIa TPEeHMsI, AaBJIeHHE (TBEPAOTO Tea, )KUIKOCTH, Ta3a), BRITATKHBAIOIIAS
CWJIa, MeXaHW4Yeckass padoTa, MOIIHOCTb, IUJIEYO CHJIbI, MOMEHT CHJIbI,
KOO (PHUIIMEHT TONE3HOTO JIEWCTBHS MEXaHW3MOB, KHHETHUYECKas U
NMOTCHIIMAIBHAS JHEPrHs), TMpPH OINWCAHWM TPaBUIBHO TPaKTOBATh
(bU3MYECKU CMBICIT UCTIONH3YEMBIX BEJTMYNH, X 0003HAUYCHUS M € TUHUIIBI
bu3NYeCKuX BEIUYHMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIONIUE JTAHHYIO
GU3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYUH;



XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3WYECKHE SBICHUS U TPOIECCHI,
UCIIOJIb3YsI TIpaBuia CIOXKEHHUs Cuil (BAOJb OAHOW MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pblyara (010ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHUYECKOU
SHEPruM, NpHU OTOM JaBaTh CJIOBECHYIO (QOPMYJIHMPOBKY 3aKoHa U
3alMCBIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3UUECKHUE SIBJICHUS, TPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE CHTyalluid NPaKTUKO-OPUECHTUPOBAHHOTO XapPAKTEpa:
BBISIBJISAITh MPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemarh pacu€THpIe 3agaudn B 1-2 JEWCTBUS, HCIOJIB3YyS 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaIM3a
YCIJIOBUS 33/1a4d 3alMCHIBATh KPATKOE yCIIOBUE, TOJICTABIATh (DU3NUYECKUE
BETUYUHBI B (DOPMYJIBI U TMPOBOAUTH PACUETHI, HAXOJUTH CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJI PEIICHUS 3a/a4, OLICHUBATh PEATUCTUYHOCTD
MOJTY4YEHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh NTPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TMPU T[OMOIIH
bu3MYEeCKUX METOJIOB, B OMMCAHUU UCCIIEOBAHUS BBIJCISTH IPOBEPIEMOE
MPEAToIoKEHNE (TUTIOTE3Y), pa3iniaTh U UHTEPIPETUPOBATH TTOJTYICHHBIN
pe3yJibTaT, HaXOJUTh OIIMOKU B XOJI€ ONbITa, JENaTh BBIBOJBLI IO €ro
pe3yybTaTam;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (UBUYECKUX SIBJICHUN WK
(bu3MUeCcKUX CBOMCTB TeJ: (HOPMYTUPOBATH TPOBEPSIEMBIC TIPEITOIOKEHUS,
coOMpaTh YCTAaHOBKY M3 MPEJIO)KEHHOTO 000PY0BaHUs, 3aMUChIBATh X0/
ombITa U (POPMYITUPOBATH BBHIBO/IBI;

BBITOJIHATh NPSIMbIE W3MEPEHUSI PACCTOSIHUS, BPEMEHHM, MAacChl Tela,
o0bEéMa, CHUJIBI W TeMIlepaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX W
M(POBBIX TMPUOOPOB, 3aAMUCHIBATH IMOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUN;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKON BEIMYUHBI OT
JPYyrol ¢ KCIHOJIb30BAHUEM TMPSAMBIX H3MEPEHUM (3aBUCUMOCTH IyTH
PaBHOMEPHO JABHMXKYILIETOCS TeJia OT BPEMEHU ABUKEHUSA Te€JIa, CUJIbI TPEHUS
CKOJIRKEHHSI OT Beca Tella, KadecTBa OOpaOOTKH TMOBEPXHOCTEH TeNl W
HE3aBUCHUMOCTH CHUJIbl TPEHUS OT IUIOLIAJN CONPUKOCHOBEHHUS TEJN, CHIIbI
YOPYTOCTA OT YJ/UTMHEHHS TPYKUHBI, BHITAIKUBAIONICH CUIIBI OT 00BEMA
MOTPYKEHHON YacCTU TeJa U OT IUVIOTHOCTH JKUJIKOCTH, €€ HE3aBUCHUMOCTH
OT TJIOTHOCTH TeJia, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TeJo, YCIOBUN
TJIaBaHUs TEJl, YCIOBUW paBHOBECHs phluara W OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM  y4€OHOTO HCCIEIOBaHUA, CcOOUpaTh YCTAHOBKY W
BBINOJIHATh WU3MEPEHUs, Cilenys MPEAJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ysbTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3UYECKMX BEJIMYMH B BHJIE
IOpEUIOKEHHBIX Ta0nMI U IpadUKOB, JENaTh BBIBOJBI MO pPe3yJbTaTam
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HU3MEPEHHsS (PU3UUYECKHX BEIMYWH (IJIOTHOCTD
BELIECTBA JKUJKOCTU U TBEPAOIO TENA, CUIIA TPEHUSI CKOJIbKEHUS, TaBJICHUE
BO3/lyXa, BBITAIKUBAIOUIAsl CHUJIa, JCHCTBYIOLIAs Ha MOTIPYKEHHOE B
KHUAKOCTh  TENOo, KO3PPUIMEHT TMOJE3HOr0  JEHCTBHS  IPOCTBIX
MEXaHHU3MOB), CJenysl NPEIJIOKEHHOW HHCTPYKLIMU: TPHU BHIOTHECHUH
U3MEpPEHU coOMpaTh JKCIEPUMEHTAJIbHYI0O YCTAaHOBKY M BBIUHCIATH
3HA4YEHUE MCKOMOU BEJIUYHHBI;

COOJII0/1aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JAMHAMOMETP, COOOIIAIOUIUECS COCYJbl, OapoMeTp,
phluar, NOJBUKHBIA U HETIOABUKHBIN OJIOK, HAKJIOHHASI IIJIOCKOCTH;
XapaKkTepu30BaTh INPUHIUMBI JACWCTBUA U3YYEHHBIX MpUOOPOB WU
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha MX omnucaHus (B TOM 4HCIE:
HNOJUIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, TOPUIHEBOI HACOC, APEOMETP), UCIIONIb3Ysl 3HAHUS
O CBOMCTBaxX (PU3NYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3HUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEpPHl  (HAXOOuTh HMHpOpPMAIMIO O  MpUMeEpax)
IPAKTUYECKOrO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEIHEBHOM
KU3HH 7151 obecrieueHusi 0€30MacHOCTH MpU oOparieHnu ¢ mpudopamMu u
TEXHUYECKUMHU yCTPOICTBAMHU, COXPAHEHUS 3J0POBbS U COOIIOEHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYXKAIOLIEH Cpelie;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB HHpopmauuun B MHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLINXCS
3HaHUH M TYyTEM CpPaBHEHHUSA PA3NUYHBIX HCTOYHUKOB  BBIJCIATH
uHPOPMAITNIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBIThH
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUYE€OHBIX 3a/laHUl HAYYHO--TIOMYJIIPHYIO
JauTepaTypy (GU3HUECKOro CoAepKaHusl, CIIPaBOUYHbIE MaTEPHAIIbI, PECYPChI
cetu MuTepHer, BiazeTb MNpuéMaMM KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpazoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE NMUCHbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpMAIHK (PU3NIECKOTO COACPNKaHUS, B TOM



YyucIe myOJuYHO JeNaTh KpaTKue COOOIEHHUs O Pe3yIbTaTax MPOEKTOB WIIH
y4eOHBIX HCCEOBAHUM, TIPH ITOM IPaMOTHO HMCIOJIb30BaTh W3yUCHHBIN
MOHATUMHBIA anmapar Kypca (QU3UKHA, CONPOBOXKIATh BBICTYIUICHUE
MIPE3CHTALUEN;

IPU BBITIOJTHEHWU YYEOHBIX IMPOEKTOB M HCCIETOBAHUM PpACTIPENCIATh
00SI3aHHOCTH B TPYINE B COOTBETCTBHUU C IOCTABJICHHBIMHU 3aJladyaMH,
CIICIUTHh 3a BBIMOJHCHUMEM IIJJaHAa JASMCTBUM, aJCKBaTHO OICHUBATH
COOCTBEHHBIM  BKJaJ B  JACATENbHOCTb  TPYNINbl, BBICTPAUBATH
KOMMYHHMKAaTUBHOE B3aUMO/JICUCTBUE, YUUTHIBAS MHEHHUE OKPY KAIOIIUX.

K kxoHIy 00yueHus B 8 kij1acce npeMETHbBIE PE3YJIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIIEHHBIA TMap, BIAXKHOCTD
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSAS DJHEPrus, TEIUIOBOM JBUTraTElb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsil, FJCKTPUUECKOE TOJIe, TPOBOJHUKHU
U JUAJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE MOJIE;
paznuyarh SBJICHUA (TEIJIOBOE paclIMpEHUE W CKaTue, Teruionepesnaya,
TEIUIOBOE PaBHOBECHUE, CMAUMBAHUE, KANMWUISIPHBIC SBJICHUSA, UCHApEHUE,
KOHJICHCAITUs, TUTaBJICHWE, KpUCTAIU3amus (OTBEpAECBaHUE), KHUIICHHE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHS, U3JIyYCHUE),
AIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAJIOB, ACHCTBUS DJICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICMICTBUE MAarHUTOB, JCHUCTBUE
MarHUTHOTO TOJI Ha MPOBOJAHUK C TOKOM, DJICKTPOMAarHUTHAs UHIYKIIUS)
M0 ONHUCAHUI0O HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX  (PU3UYECKUX  SIBJICHUH B
OKpY)KalollleM MHpE, B TOM 4Yucjie (U3NUecKue SIBJICHUS B MPHUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KaNWUISIPHBIE SBJICHUS B MPUPOJIE,
KpUCTAJUIbI B mpupoie, wuznydenne ConHIA, 3aMep3aHue BOAOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHESI, CHETa, AIEKTPUUECKUE
sABJICHUSI B aTMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMutd, Iperid momrcoB, poIb MArHUTHOTO TTOJIS JIJIS )KU3HU Ha 3eMJIe,
MOJISIPHOE CHUSIHUE, MPU HSTOM MEPEBOAUTH MPAKTUYECKYIO 3ajayy B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKHUX
SIBIICHU;

OMHCHIBATh U3YYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSISI SHEPTHUS, KOJTUIECTBO
TEIUIOTHI, YAEIbHAs TEMJIOEMKOCTh BEIIECTBA, yJIeJbHAS TEeIIOTa



IUTaBJICHUS, yleJbHas TemIoTa MNapooOpa3oBaHMs, YAeNbHas TEIioTa
CropaHusi TOIUIMBA, KOA(PPUIMEHT TOJE3HOr0 JIEUCTBUSI TEIJIOBOM
MaIlMHbI, OTHOCUTENbHAS BJIAXKHOCTh BO3/1yXa, dJIEKTPUUECKUN 3apsil, Cuia
TOKA, DJIEKTPHUYECKOE HAIpPSIKEHHE, COMPOTUBIICHHE MPOBOJIHUKA,
yEIbHOE COMPOTUBJICHUE BEIIECTBA, PA00Ta U MOIIHOCTh 3JIEKTPUUYECKOTO
TOKa), TpPHU OMNHCAHUM MPABWIBHO TPAKTOBaTh (PUIUUYECKHI CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHULIBI (PU3NYECKUX BEJINYUH,
HaXoJUTh (POPMYIIbI, CBSI3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIMYHUHY C
IPYTUMHU BEJIUYMHAMH, CTPOUTH TpaUKA HU3YYEHHBIX 3aBUCHUMOCTEN
(bU3UYECKUX BEINYNH;

XapaKTEepU30BaTh CBOMICTBA TeJ, (PU3UYECKHE SBJICHHUS W TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOW Teopuun
CTPOEHHMSI BEIIECTBA, NPUHLHUII CYNEpPHO3UINHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma Ui yyacTka IenH, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHHUs SHEPTUH, IIPU 3TOM JABATh CIIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3aIIUCHIBATh €r0 MATEMATUYECKOE BBIPAKEHUE;
OOBSACHATh (PU3MUECKHE NPOLECCHl U CBOMCTBAa TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPHEHTHPOBAHHOTO XapaKTEPA: BBISBISAThH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMuecKux
maroB ¢ omopoil Ha 1-2 W3y4YeHHBIX CBOMCTBA (DU3WYECKUX SIBIICHUM,
(bu3znYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pematb pacu€THble 3aaud B 2-3 JCWUCTBUA, HCIIONB3YyS 3aKOHBI U
dbopmyIibl, CBA3BIBAIONIME (PU3MYECKUE BEJIMYMHBI: Ha OCHOBE aHaju3a
YCJIOBUSl 3a/laud 3alUChIBaTh KPATKOE YCIOBHUE, BBIABIISTH HEAOCTATOK
JAHHBIX I8 PEIICHHs] 3a/ladyd, BHIOMpPATh 3aKOHBI U (HOPMYIIBI,
HEOOXoAuMble JUIsl €€ pelleHus, MPOBOJAUTH pPacu€Tbl M CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETMUYMHBI C U3BECTHBIMU JaHHBIMH;
pacno3HaBaTb NpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOILIU
($u3NYECKUX METO/OB, HCIOJb3Yysl OMUCAHUE HCCIEIOBAaHUS, BBIICISTH
IIPOBEPAEMOE IPEANOJIOKEHNE, OLICHUBAaTh MPABWIBHOCTH IOPSJIKA
MPOBEICHUSI UCCIIEIOBAHUS, 1€JIaTh BHIBObL;

NPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBJICHUN WK
(bU3YEeCKUX CBOMCTB Tel (KamWUISIPHBIC SIBJICHUS, 3aBUCUMOCThH JTaBJICHHUSI
BO3/lyXa OT ero o0béMa, TemMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl IpU HW3JIYYEHUH OT I[BE€Ta H3JIydarouledl (TOrIolarolei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJBI OT TEMIIEPATyphl KUJIKOCTU U
IJIOIAAA €€ TMOBEPXHOCTH, OJEKTpHU3alMs Tel W B3aUMOJACHCTBHE
NIEKTPUYECKUX  3aps/ioB, B3aUMOJEHCTBUE TIOCTOSHHBIX MAarHUTOB,
BHU3yaJIN3alllsi MATHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB, 1CHUCTBUS



MarHUTHOrO TOJIi Ha IMPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHMTa,
CBOMCTBa DJIEKTPOABUTATENII TOCTOSHHOTO TOKa): (opMyIHpoBaTh
poBepseMbIe MPENOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO
000py0BaHUs, ONKUCHIBATH XO/I ONbITA U (POPMYJIMPOBATH BHIBOBL;
BBITIOJIHSATH MPSIMbBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHOUN BIAXKHOCTH
BO3/1yXa, CHJIbI TOKa, HANPSDKEHUS C HCIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOPOB W JATYMKOB (PU3MUECKUX BEIMYWH, CPABHHBATH PE3YJIHTATHI
U3MEPEHUN ¢ yUETOM 3aJjaHHOM a0COJIFOTHOM MOTPEUIHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHON (hPM3HUECKOM BEIUYHUHBI OT
JIpPYro C HUCHOJb30BAHUEM MPSIMBIX  H3MEPEHHH  (3aBHCHUMOCTD
CONMPOTHUBJIEHUSI MPOBOJHUMKA OT €ro JJIMHBI, IUIOIIAAN IONEPEUYHOIO
CEYEHHMS U YACIBHOIO COMPOTUBJIEHUS BEIIECTBA IPOBOJHUKA, CUIIBI TOKA,
UAYIIEro 4Yepe3 NPOBOJHUK, OT HANpSHKEHHWS Ha IPOBOJHUKE,
UCCJIEIOBAHUE IOCJIEAOBATEIBHOTO W  IMAPAJUIEIBHOIO  COECIWHEHUN
MPOBOJHUKOB): IJIAHUPOBATh HCCIIEIOBAaHUE, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHs], CIeAysd MNPEMJIOKEHHOMY IUIaHy, (PUKCHpPOBATH
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUJE TaOIUL U rpauKoB, Je1aTh
BBIBO/IbI 10 PE3YJIbTATaM UCCIIEI0BAHUS;

MPOBOJUTh KOCBEHHBbIC HW3MEPEeHHS (U3MUECKUX BeIUYUH (yIeiabHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIEHUE MPOBOAHMKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKA): IUIAHUPOBATh HU3MEpPEHUs, coOupaTh
HKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CIENysl MPEIJIOKEHHON MHCTPYKLHH, U
BBIYUCIISITh 3HAYEHNE BEJIMUUHBIL;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C J1ab0paToOpHbIM
00opy1I0BaHUEM;

XapaKTEepU30BaTh TMPUHIUIBI  JIEWCTBUS HM3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHUSA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TapOBasi TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUUECKOW DHEPruH, OJJIEKTPOOCBETUTEIbHbIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONIPUOOPHI (mpumepsl), AJIEKTPUYECKUE
NPEAOXPAHUTEIHU, STEKTPOMATHUT, 3JIEKTPOJIBUTATENh TOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBaX (PUM3MUECKUX SIBIEHUH M HEOOXOIUMBbIE
bu3nueckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M U3MEPUTEIbHBIC
prOOPHI IO CXEMaM M CXEeMATHYHBIM PUCYHKAM (3KUIKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETpP, TUTPOMETP, JBHUraTelib BHYTPEHHETO CrOpaHUS,
AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI AJIEKTPUYECKUX Ienel ¢
MOCJIEA0BATENBHBIM U MapaJUIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETEH;



OPUBOJUTH  MpPUMEpPHl  (HAXOauTh  HHOpMALMIO O  MpUMepax)
MPAKTUYECKOTO MCMOJIb30BAHUS (DU3UUECKUX 3HAHWM B TOBCEIHEBHOU
JKU3HU I oOecrneueHrss 6€301acHOCTH MpU oOpaIleHuy ¢ mpudbopaMu U
TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHUS 3JJ0POBbS U COOJIIOJICHUSI HOPM
HKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEH cpe/ie;

OCYIIECTBISATh TOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIMXCS 3HAHMM WM INYTEM CPABHEHHUS
JOTIOJTHUTENBHBIX UICTOYHUKOB BBIJEISATH HHPOPMALIUIO, KOTOpas sBISETCS
MPOTUBOPEYUBOUN UM MOXKET ObITh HETOCTOBEPHOM;

UCII0JIb30BATh MPU BBITIOJHEHUN YUYEOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO
JAUTepaTypy (HPU3NUECKOro CoJepKaHus, CIIPaBOUHbIE MATEPHAIIbI, PECYPCHI
cetu MuTepHer, BIajeTh MNpUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHUS,
0000mas uHOOpPMAIMI0O U3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO
COJIEpKaHMsI, B TOM YUCIIE MyOJINYHO NPEACTABIIATH PE3YJIbTAaThl IPOEKTHOM
WJIA UCCIIEZIOBATEIBCKOM e TEIBHOCTH, TIPU 3TOM IPaMOTHO MCTIOIb30BaTh
W3YYEHHBIM MOHATUHHBIN amnmapaT Kypca (U3UKH, CONPOBOXKIAThH
BBICTYIUICHHE NIPE3CHTALIUEH;

OpU BBIIIOJIHEHUU YYEOHBIX IPOEKTOB M HCCIAEAOBaHUN (HU3HMUECKUX
IPOLIECCOB paclpeenaTh OOS3aHHOCTH B TIPyHIE B COOTBETCTBUU C
MOCTaBIICHHBIMU 33JJa4aMH, CJICIUThH 3a BHITIOJHEHHEM IJIaHa IEHCTBUHN U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIH BKIAJ B
JeSITEJIbHOCTD TPYIIIbI, BHICTPaUBaTh KOMMYHHUKAaTHBHOE B3aUMOJIEHCTBUE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K koHIy 00yueHus B 9 kJj1acce npeIMETHbBIE PE3YJIbTAThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHATHUSA: CHUCTeMa OTCY€Ta, MaTepuaibHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO ABMKEHUS, nedopmarus
(ympyrasi, mjiacThuyeckas), TPEHHE, IEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TAKECTH, aOCOIOTHO TBEPAOE TENO,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAaHUYECKUE KOJIeOaHus U
BOJTHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIIKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTh M JAJIbHO30PKOCTb,
CIEKTPBI UCITYCKAHUS W TOTJIONIEHUs, anbda-, 0eTa- U raMmMa-u3IydeHus,
W30TOIIbI, Si/ICpHAsl SHEPTETHKA;

paznuyaTh SBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEHHOE
JBIDKEHUE, PAaBHOYCKOPEHHOE TMPSMOJMHEHHOE MBIKEHHE, CBOOOIHOE
naJIeHue Tell, PABHOMEPHOE JBHKEHHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TeJI, PEAKTUBHOE NIBIDKCHHE, KOJIeOaTeIhbHOE ABMKEHUE (3aTyxalolue U
BBIHYKJICHHbIE KOJIe€OaHUsI), PE30HAHC, BOJIHOBOE JBMIXKEHUE, OTPAXKEHUE
3ByKa, MPSMOJMHEHHOE pPACHpPOCTPAHCHHE, OTPAXKEHUE U TPEIOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3sioKeHUE OeJIoro cBeTa B
CHEKTp ® CJOXKCHHE CIIEKTPaJbHBIX I[BETOB, JHCIIEPCHS CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HWKHOBEHHE JIMHEHMUYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE M3YyYEHHBIX (DU3MYECKUX  SIBICHUN B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3MUECKHE SBICHUS B MPUPOJE:
MIPWINBBI M OTJIMBBI, JBIKEeHNE TuTaHeT COJTHEYHON CHCTEMBI, PEaKTUBHOE
JBIDKEHHWE JKUBBIX OPTraHW3MOB, BOCHPHITHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHNEe, CEHCMUYECKHE BOJHBI, IyHAMH, 0JXO, I[BETa Te,
ONTUYECKHUE SBJICHUS B MPHUPOJIE, OMOJOTUYECKOE IEHCTBHUE BHIUMOTO,
yIbTPa(UOIETOBOTO U PEHTTCHOBCKOTO M3IYYEHUH, €CTECTBEHHBIM
PaguoOaKTUBHBIN (DOH, KOCMHUYECKHE JIy9H, PATUOAKTUBHOE H3ITYUYCHHE
NPUPOAHBIX MHUHEPAJIOB, JCUCTBUE PAJUOAKTUBHBIX W3JIyYCHHH Ha
OpraHu3M YeJIOBEeKa), MPH STOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISATh CYIECTBEHHbIE CBOWCTBA (MPU3HAKK) (U3UUYECKUX
SIBIICHUI;

OTMCHIBATh M3yUYCHHBIE CBOMCTBA TeN M (YM3UYECKUE SBIICHUS, UCIIONB3YS
bu3MYecKue BENMMYMHBI (CPelHSISI W MTHOBEHHAas CKOPOCTh Tejla TpH
HEPABHOMEPHOM JIBMKCHUU, YCKOPEHHE, TMEpeMEIIeHHe, MyTh, YIioBas
CKOPOCTb, CHUJIa TPEHUS, CHUJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOTHOTO TIaJICHUs, BEC TeJjla, HWMITYJIbC Tejla, HWMITYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIIHOCTh, IOTEHIMAIbHAS DJHEPrUs Tea,
MOTHSITOTO HAJ TMMOBEPXHOCTHIO 3€MJIM, MOTEHITMAIbHAS JYHEPTUS CIKATON
MPYXKUHBI, KHHETUYECKAsl DHEPTHsI, TIOJIHAS MEXaHUYECKasi SJHEPTHs, TEPUO/T
U YacToTa KoJeOaHWii, JIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA,
CKOPOCTh CBETa, TIOKa3aTellb TMPEJIOMIICHHUS CpEIbl), MPU ONMUCAHWUU
MPaBUJIBHO TPAKTOBaTh (DU3UYCCKUN CMBICI HCIOJIB3YEMBIX BEIMYHH,
o0O3HaueHUs W EAWHUIIBI (DU3NYECKUX BEIMYMUH, HAXOIUTH (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3MUYECKYI0 BEJIUYHHY C JAPYTHMMHU BEIMYUHAMH,
CTPOUTH TpahrKK N3YICHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;
XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3NUYECKHE SBICHUS W TIPOIECCHI,
WCIIOJIb3YsI 3aKOH COXPAHEHUS DHEPTHH, 3aKOH BCEMUPHOTO TATOTCHUS,
OPUHIMI CYNEPIO3UIMU CWJI, TMPUHLHUI OTHOCUTeNbHOCTH [anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO0 U MaCCOBOTO UHCET



OpU SAEPHBIX PEAKIUSAX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMaTUYECKOE BbIPAKEHUE;

OOBSCHATh (U3UYECKUE TPOIECCHl U CBOMCTBA Tel, B TOM YHUCJIE U B
KOHTEKCTE CUTyaI[il MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 2—3 JIOTMUECKUX
[IaroB C OMOpPOH Ha 2—3 H3YYEHHBIX CBOWCTBA (PU3MUYECKUX SIBJICHUH,
(u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemiaTh pacu€THbIC 3a7a4 (OMUPAIOIIUECS HA CUCTEMY U3 2—3 YpaBHEHHIA),
UCTIOJIB3YS 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE (PU3NUECKIE BETUYHHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 33a[auM 3alUCBIBATh KPATKOE YCIOBUE, BBISBIATH
HEJO0CTAIOUINE UM U30bITOYHBIEC JaHHBIE, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJMMbIE [IJIsl PEIICHUs, TMPOBOAUTH pacu€Tbl W  OICHUBAThH
PEATUCTUYHOCTH MOJTYYCHHOTO 3HAYEHUS PU3NIECKON BETUUHHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO PEIIUTh MPH TMTOMOIIU
(U3NYECKUX METO/OB, HCHOJb3Yysl ONUCAHUE MCCIEAOBAaHUS, BBIICIATH
IpOBEPSIEMOE  NPEIINOJIOKEHNE, OLEHUBATh MPaBUWIBHOCTh IOpsIKa
NPOBEJCHUSI  UCCICOBAHMsS, JIeJaTh BBIBOJBL, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH 1 OIIBITOB;

OPOBOJAUTH OMbBITBI 1O HAOMIOJEHUI0 (U3NYECKUX SBJICHUN WU
¢u3znyecKkux CBOWCTB Ted (M3ydeHHe BTOpOoro 3akoHa HbroTOHA, 3akoHa
COXPAaHEHHUSl HHEPTUM, 3aBUCUMOCTb IEpHOoJa KOJI€OaHUM MNPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJ€OaHUMU, MPSIMOJIMHENHOE pacIpOCTpaHEHUE CBETA,
pasniokeHre 0esoro CBeTa B CHEKTP, U3yUYCHHE CBOWCTB M300paKEHHUS B
IUIOCKOM 3€pKajle M CBOICTB HM300pa)keHUs IMpeAaMeTa B coOuparoleit
JWH3e, HAOMIOJCHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB H3IIy4CHUs):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa
000pyIOBaHUSs, OMMCHIBATH XOJI OTBITA M €T0 PE3yIbTaThl, (HOPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaernss
CpelHee 3HayeHue uzMepsieMoll BenuuuHbl ((POKYyCHOE paccTosHue
coOuparolel JMH3bI), OOOCHOBBIBATH BBIOOpP croco0a H3MEpEeHUs
(M3MepUTENHHOTO MPUOOpA);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3UYECKHX BEIMYUH C
UCIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH MTPU
PaBHOYCKOPEHHOM JBW)KCHMHM O€3 Ha4daJbHOH CKOpPOCTH, Tepuoja
KoJIe0aHUI MaTeMaTU4eCKOro MAasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpak€HUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs] OT yria
NaJeHus): TUIAaHUPOBATh HMCCIIEJOBAHUE, CAMOCTOSITENLHO COOMpaTh



YCTaHOBKY, (PUKCHpOBaTh pe3ynbTaThl IMOJYYEHHOM 3aBHUCHUMOCTH
bu3MYecKuX BEIUYMH B BHUAE TaONUIl UM T'padUKOB, JejIaTh BBIBOIBI IO
pe3ynbTaTam HCCIIEeIOBAHNUS;

NPOBOJUTH KOCBEHHBbIE M3MEpEHUs (DU3MYECKUX BETUYUH (CpeaHsis
CKOPOCTb U YCKOpPEHHE Tella TPU PABHOYCKOPEHHOM JIBUKEHUH, YCKOPEHUE
CBOOOMHOTO TMaJeHus, >KECTKOCTh TMPYKUHBI, KOAPGUIMEHT TPEHUS
CKOJIb)KEHUS, MEXaHU4ecKass padoTa M MOIIHOCTb, YacTOTa U TEPHO
KOJIeOaHM MaTeMaTH4YeCKOTO M MNPYKMHHOTO MAasiTHUKOB, ONTHYECKas
CWia CcoOMWparIie JUH3bI, paJuOaKTUBHBIA (HOH): TMJIAHUPOBATH
U3MEpEHHs, COOMpaTh HSKCHEPUMEHTATIbHYIO YCTAHOBKY W BBIMOJIHSATH
U3MEPEHHsS, CIeAysl MPEATOKEHHOW HWHCTPYKIIMH, BBIYUCISATH 3HAYCHUE
BEJIMUMHBI U aHAJTU3UPOBATH MOJYYCHHBIE PE3yIbTaThl C YIETOM 3a/IaHHOM
NOTPEIIHOCTH U3MEPEHMUI;

COOJII0/1aTh MpaBUJIa TEXHUKU O€30MacCHOCTH MpHU padoTe ¢ 1JabopaTOpHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIE TMPHU3HAKA W3YYCHHBIX (U3MUECKUX MOJCINICH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPAOE TEJNO, TOUCYHBIH HCTOYHHUK
CBETa, JIy4, TOHKAas JIMH3, [JIAHETapHasi MOJIEJIb aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO s111pa;

XapaKTEepU30BaTh TMPUHIUIBI  JIEUCTBHUS HM3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa HMX ONucaHus (B TOM YHCIE:
CIHUIOMETP, NATYUKH TOJIOKEHHUS, PACCTOSHUA M YCKOPEHUS, pakerTa,
9XOJIOT, OYKH, MepHuckorn, (¢oToannapar, OINTUYECKUE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HUCHONB3ys 3HAHHUS O
CBOMCTBaX (UBMYECKUX SBJICHUW W  HEOOXoAUMbIe  (PU3UYECKUE
3aKOHOMEPHOCTH,

UCTIONIb30BaTh CXEMbI 1 CXEMaTHYHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX
YCTPOUCTB, U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTHUECKHUX MPOLIECCOB MPU
pelieHnr  y4eOHO--TIPaKTUYECKUX 3aJady, ONTHUYECKHE CXEMbl ISl
MOCTPOEHUS U300pAKEHUN B IIJIOCKOM 3€pKajie U COOMpAONIeH JIMH3E;
OPUBOAUTH  MPUMEPH  (HaXOAWTh HMHPOPMAIUIO O  MpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3UYECKUX 3HAHWA B TIOBCEIHEBHOM
XKU3HU i1 obecrieueHus: 0€30MacHOCTH MPHU OOpaIlleHUH ¢ MPUOOpamMu H
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3/10POBbsI U COOIOICHNS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIEH cpejie;

OCYIIECTBJIATh TOUCK WHGOpMauK  (HU3UIECKOTO COACp)KAHUA B
HuTepHeTe, caMoCTOSATENBHO (POPMYIIHPYsI MOUCKOBBIN 3aMpoc, HAXOIUTh
NyTH OMNpPEAENICHUs IOCTOBEPHOCTU MOJYyYEHHOW MHQPOpPMALlMM Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,



UCIIOJIb30BAaTh MPHU BHITIOJHEHUHN YUY€OHBIX 3a/laHUN HAYYHO--TIOMYJIAPHYIO
JAUTEepaTypy (PU3NUECKOro COAEpKaHus, CIIPAaBOUYHbIE MATEPHAIIBI, PECYPCHI
cetu MHTepHeT, BiajeTb MNpUEMaMM KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE NMUCHbMEHHBIE W YCTHBIE COOOILEHUS HAa OCHOBE
UHPOpPMAIlMM U3 HECKOJBKMX HCTOYHUKOB (PU3UYECKOTO COAECpIKAHUS,
yOJMYHO MPEICTABIATh PE3YyIbTaThl IPOESKTHOW HIIA HCCIIE0BATEIbCKON
NEATEIbHOCTH, TMpHU 3TOM T[PAMOTHO  HCHOJb30BATh  M3YYECHHBIN
HNOHATUMHBIN anmapaT HM3y4yaeMoro pasjena (U3MKU U CONPOBOXKIAThH
BBICTYIUICHHE TMpEe3eHTaluel ¢ yd4é€ToM OCOOEHHOCTEM ayJUuTOpPHUU
CBEPCTHUKOB.
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