


HOACHUTEJBHASA 3AIINCKA

[TporpamMma o (pu3Kke HA yPOBHE OCHOBHOTO 001IEro 0Opa30BaHMs COCTABICHA HA
OCHOBE TOJIOOKCHHWA M TpeOOBaHWMH K PeE3yjbTaraM OCBOEHUS Ha 0a30BOM YpPOBHE
OCHOBHOI 00pa3oBaTenibHOM mporpammel, npeactaBieHHbix B ®I'OC OO0, a takke ¢
yuétoMm ¢enepaibHoi paboyel mporpaMMbl BocnuTaHus U KOHIENIMU MPEnoaaBaHus
yueOHOro npeaMera « Duznukay.

CopepxaHne mporpaMMbl 1Mo (M3MKE  HAMpaBlIeHO Ha  (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON rPaMOTHOCTHA OOYYarOIUXCS W OPraHU3ALMI0 W3YUYCHHS (PU3HKU
Ha JCATEIbHOCTHON OCHOBE. B mporpamme mo (M3WKE YUYMTBIBAOTCS BO3MOKHOCTH
yueOHOro mnpeamera B peaqusanuu TpeboBanuii ®I'OC OOO K TMIAHUPYEMBIM
JUYHOCTHBIM M METAMPEIMETHBIM pe3yjbTaTaM OOYyYEHHS, a TAKKE MEKNPEAMETHBIC
CBSI3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusl.

[TporpamMMa mo (pu3KKe yCTaHABIMBAET paclpeacicHue y4eOHOro Marepuana mno
rojam o0yueHus (1Mo Kjiaccam), mpeaiaractT NpuMEPHYIO MOCAEA0BATEIbHOCTh H3YUYEHHUS
TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHs MPEAMETHOTO COACPYKAHMS M yUETE BO3PACTHBIX
0COOEHHOCTEH 00YUarOIIUXCS.

[Tporpamma mo ¢u3uke pazpadoTaHa C LEIbI0 OKa3aHWUs METOAMYECKONW MOMOIIU
YUHUTEITIO B CO3IaHUH padOyei MpOrpaMMebl 10 YYeOHOMY MPEAMETY.

duznKa SBISCTCS CUCTEMOOOPA3YIOIUM Ul €CTECTBEHHO-HAYUHBIX YYEOHBIX
NPEIMETOB, MOCKOIBKY (PM3MYECKHAE 3AKOHBI JIEKAT B OCHOBE MPOLECCOB M SIBJICHUA,
W3yYacMbIX XWMHUEH, OMONOrMel, acTpoHOMHMEH W (pu3nueckoil reorpadueil, BHOCHT
BKJIaJl B €CTECTBEHHO-HAYYHYI) KapTUHY MHUpa, MNPEIOCTABIICT HaAuOoJee SICHBIE
o0Opa3ipl NPUMEHEHUST HAYYHOrO METOJA MO3HAHWS, TO €CTh CIOCo0a MONMyYCHHS
JIOCTOBEPHBIX 3HAHUI O MUPE.

Onna w3 TNaBHBIX 3a7a4  (PU3MYECKOrO O0Opa3oBaHUs B CTPYKType OOUIEro
00pa3oBaHMs COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPAMOTHOCTH U MHTEpECA
K HAyKe Yy 00y4arOInXCsl.

H3yuenne (u3ukum Ha 0a30BOM YPOBHE MPEANOJIAracT OBJIAACHHE CIIEIYHOIIAMHA
KOMIETEHTHOCTAMH, XaPAKTEPU3YIOLIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OILICHWBATh U NOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIICIOBAHMS,

e UWHTEPIPETHPOBATh JAHHBIC M HWCIOJb30BATh HAYUYHBIC JIOKA3aTEIbCTBA
115l IOy YE€HUsI BBIBOJIOB.

Llenu nzyyeHust (pU3MKKA HA YPOBHE OCHOBHOTO 0OHIEr0 00pa30BaHMsl ONPEACIICHBI B
Konuenuuu npenopaBanus yueOHOro mnpeamera «®dusmka» B 00pa30BaTENIbHBIX
Opra’Hu3anusx Poccuiickoit Oenepanuu, peannu3yroInX OCHOBHEIE
001eo0pa3oBaTeibHBIE  MPOrpaMMBbl,  YTBEPKAEHHOM  pemienreMm  Kosieruu
MunuctepcerBa npoceeieHust Poccuiickoit @eaepanuu (mpotokon ot 3 aekadps 2019 .
No TIK-4BH).



Henn u3zyyenus Ppu3uKH:

e TpuOOpeTEHNE MHTEPECa U CTPEMJICHUS OOYYaroIUXCS K HAYYHOMY HM3YUYECHHUIO
OPUPOABI, PA3BUTHE WX UHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e Pa3BUTUE MPEACTABICHUA O HAYYHOM METOJAE MO3HAHWSA U (POPMUPOBAHUE
UCCJIE0BATENBLCKOTO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;

o (OPMHUPOBAHUE HAYYHOIO MHMPOBO33PEHMS KaK Ppe3yJibTaTa M3YUYE€HHUS OCHOB
CTPOCHUSI MATEPUU U (PYHIAAMEHTAILHBIX 3aKOHOB (PU3UKH;

o (opMHUpOBAaHME TMPEACTABICHUNA O poiu (GU3UKK JJIs  pa3BUTHsL  JPYruX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

e Pa3BUTHE MPEACTABICHUIA O BO3MOXKHBIX c(pepax Oyayuiei npodeccunoHanbHOM
JESATEILHOCTH, CBA3aHHOW ¢ (PU3UKOI, MOATOTOBKA K JANBHEHIIEMY OOYUEHHIO B
ATOM HAIpPaBJICHUH.

JlocTiKeHne ATUX Lieneld mporpaMMbl Mo (PU3KMKE HA YPOBHE OCHOBHOTO OOMIETO

oOpazoBaHus 00ECNEUMBACTCS PEIICHAEM CIEAYIOIIMX 3a1a4:

e TpUOOpETEHUE 3HAHWHA O JUCKPETHOM CTPOEHUM BELIECTBA, O MEXAHUYECKHX,
TETJTOBBIX, AJIEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TMPUOOPETEHUE YMEHWM ONUCHIBATE M OOBICHATH (DU3UYECKHUE SIBICHUS C
UCTMOJIb30BAHUEM TOJTyYEHHBIX 3HAHUIA;

e OCBOCHUE METOJOB PELICHUS MPOCTEHIINX PACUETHBIX 3374 C MCIOJIb30BAHUEM
(U3NUECKUX MOJIENEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33124,

o pPa3BUTUE YMEHHUU HAONIONATh MPUPOJHBIC SBJICHUS W BBIMOJHSATH OTBITHI,
JadopaTopHbie  pa0OTBl M JKCHOEPUMEHTAIBHBIC  UCCICAOBAHUS €
UCTOJIb30BAHUEM U3MEPUTETbHBIX MPUOOPOB;

e OCBOEHHE MpUEMOB PadOThl ¢ HHGPOpPMALMECH (PUINYECKOTO COJACPIKAHMS,
BKJIIOYasi WMHGPOPMALIMIO O COBPEMEHHBIX AOCTHXKEHHUSX (PU3MKHM, aHAU3 U
KPUTUYECKOE OlIEHUBaHKUE NHPOPMAILIUY;

e 3HAKOMCTBO CO cepamMu NPOPECCHOHATIBHON ACATENIBHOCTH, CBS3aHHBIMH C
(U3UKOM, U COBPEMEHHBIMU TEXHOJOTHSMM, OCHOBAHHBIMM Ha JOCTHXKEHMSIX
(U3NYECKOI HAyKH.

Ha wsyuyenne ¢usumknm (0a30BbIA YPOBEHb) HA YPOBHE OCHOBHOIO OOMIETO
oOpazoBanust oTBoAMTCA 238 yacoB: B 7 kjacce — 68 yvacoB (2 4aca B HENENw), B 8
Knacce — 68 4vacoB (2 uvaca B Henmento), B 9 knacce — 102 waca (3 yaca B HEIEINHO).

[Tpennaraemplii B mporpamme no (pu3ukKe nepedcHb 1a00paTopHbIX paboT U OMBITOB
HOCHT PEKOMEHAATEIBHBIA  XapaKTep, Y4YUTENb JACTACT BbIOOD  MPOBEACHUS
7a00oparopHbIX PAdOT W  ONBITOB C YYETOM HMHIMBHIYAJIbHBIX OCOOCHHOCTEH
o0yvarommxcs, CHUCKAa 3KCIEPUMEHTAIBHBIX 3aJaHWil, MpeaaracMblX B paMKax
OCHOBHOT'0 FOCYIapCTBEHHOI0 3K3aMEHA M0 (PU3HUKE.



COAEPKAHUE OBYYEHUA
7 KIIACC

Pazngen 1. ®us3uka u €€ posib B IO3HAHUHN OKPYKAOUIEr0 MUpPA.

Odusrka — Hayka o npupone. SBiaeHus npupoabl. DUIHYECKHUE SBIICHUS:
MEXAHUYECKUE, TETUIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznveckre BENIWUYMHBL M3MepeHre (PU3NYECKUX BEMUYMH. DU3AYECKUE
npuOopsl. [TorpemHocTs H3MepeHnii. MexxayHapoaHas CUCTEMA €MHHULL.

Kak (¢m3nka # [Opyrue €CTECTBEHHbIE HAyKW H3YYarOT MPUPOLIY.
EcTecTBEHHO-HAYUYHBIA METOJ TMO3HAHWs: HAOMIOAEHHWE, MOCTAHOBKA HAYYHOIO
BOMPOCA, BBIIBM)KEHUE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE THIIOTE3, OOBSICHEHUE
Ha0M01aeMOr0 aBJIcHUs. Onucanne PU3NUECKUX SBJICHHUIA ¢ TOMOLIBEO MOJEIICH.

Hemoncmpauuu.

1. MexaHW4ecKue, TEIJIOBBIC, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHMSI.
2. Ouznveckue NpuOOpHl U MPOLEAypa MPAMBIX U3MEPEHUIH aHAIOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnuvie pabomut u onvimol.
1. OnpeneneHue IeHbl ASTEHUS KAl U3MEPUTEIBHOTO TPUOopa.
2. H3mepenue paccTossHUM.
3. H3Mmepenune oObEMa XKUAKOCTH U TBEPIOTO TENA.
4. OnpeneneHue pasmMepoB MAIIbIX TEN.
5. M3mepenue temneparypsl NMpPd NOMOIIM SKHUAKOCTHOTO TEPMOMETpPA H
JATYAKA TEMIIEPATY PBIL.

6. [IpoBeneHue mccneaoBaHus MO MPOBEPKE TMIOTE3BL: AAIBHOCTH MOJETA
HIapuKa, MyILIEHHOTO TOPU3OHTAIBHO, TEM 00JiblIe, YeM OOJIbLIE BHICOTA
MyCKa.

Pazpnen 2. IlepBoHa4yajibHbIE CBEICHUS O CTPOCHUM BEIEeCTBA.

CrpoeHue BelIECTBA: arOMBl W MOJEKYJB, KX pa3sMmepbl. OmbITHI,
JOKA3bIBAKOIIAE TUCKPETHOE CTPOECHUE BELIECTBA.

JIBwokeHue dactul BemectBa. CBsA3b CKOPOCTH JBMJKEHHS YaCTHLl C
temneparypoil. bpoyHoBckoe newkenue, audp@dysus. BzaummopeiicTBue vacThll
BEILECTBA: MPUTSHKEHUE U OTTATIKUBAHME.

Arperarsble COCTOSIHUSI BELIECTBA. CTPOCHUE Ta30B, JKUIKOCTEH U TBEPIBIX
(KpHCTAJUIMYECKUX) TEN. B3auMOCBSA3b MEXAy CBOMCTBAMM BEILECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX M MX aTOMHO-MOJICKYJISIPHBIM CTpoeHHEM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUINA BOIBI.

JHemoncmpauuu.

1. HaGmroneHne OpOyHOBCKOTO IBUKECHHSI.



2. Habmonenue nuddysun.
3. HaGmronenne  sBicHWA,  OOBSICHSIOIIMXCS  MPUTSHKCHHEM WK
OTTAJIKUBAHUEM YACTUL] BELICCTBRA.

Jlabopamopnuvie pabomout u onvimel.

1. OneHka JAuaMeTpa aroMa METOJOM PsAaoB  (C  MCMONBb30BAHUEM

¢dororpaduii).
2. OnbITel 10 HAOTKOJEHHIO TEMJIOBOIO PACIIMPEHHUS Fa30B.
3. OnpIThl MO OOHAPYKEHHUIO ACHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nea 3. /IBuskeHHe U B3auMojieiicTBHeE TeJl.
MexaHuueckoe ABM)KCHHME. PaBHOMEPHOE W HEPABHOMEPHOE JIBHYKEHME.
Ckopoctb. CpentHssi CKOPOCTh MPW HEPABHOMEPHOM JBWXKEHWH. Pacuér mytu u
BPEMCEHHU JIBUKCHHSI.
SIBnenre wHEpUMU. 3aKOH WHEPUMH. B3auMoaelCTBHE Ten Kak MPUYMHA
W3MCHEHUS CKOPOCTH MABM)KCHHS Tell. Macca Kak Mepa WHEPTHOCTH TEla.
[TnotHOCTE BemiecTBa. CBS3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B ECAMHMIEC
00BEMa BEILIECTBA.
Cuna KaK XapakTepUCTHKA B3auMOJACHCTBUs Tell. Cuiia YIPYrocTH M 3aKOH
['yka. MI3mepeHne cuiibl ¢ MOMOIIBIO JUHAMOMETPA. SIBIEHUE TATOTEHUS W CHUJIA
TspkecTr. CHila TshKECTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Crnoskenne
CWJI, HAIPABJICHHBIX 0 OJHOW mpsmMoi. PaBHoaelcTByromas cui. Cuna TPeHUS.
TpeHue CKOJIBKEHUS U TPEHUE MOKOs. TpeHue B NpUPOIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHne MEXaHMYECKOTO ABM)KCHUS TEIA.
2. M3MepeHue CKOpOCTH NPSIMOJIMHEHHOTO IBHKEHUSI.
3. HaGnroneHue siBICHHs MHEPLIVH.
4. HaOnroneHne n3MEHEHUs! CKOPOCTH TP B3aUMOICHCTBUM TEIT.
5. CpaBHEHHE MaccC MO B3aUMOJCHCTBHUIO TEN.
6. CIO>KEHUE CUJI, HAPABJICHHBIX 10 OJJHOM MPSIMOH.
Jlabopamopnuvie pabomut u onvimeol.
1. OnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABWKCHHS (IIAPUKA B SKHIKOCTH,
MOJICITU AJICKTPUUECKOTO aBTOMOOWIIS M TaK JAJIEE).

2. OnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHUs OpyCKa WM MIAPHKA 10
HaKJIOHHOM IJTIOCKOCTH.
Onpenenenue IOTHOCTH TBEPAOTO TENA.

4. OmbITBI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh PAaCTSHKCHHS (AeopMarim)
NPY>KUHBI OT TPAJIO’KEHHON CHITBI.

5. OnbITbI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUSI CKOIBKECHUS OT
BECA TEJIA M XapPaKTePa COMPUKACAIOIIUXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHue TBEPABIX TeJI, )KHAKOCTEH U ra3os.



Jlapnenue. CrnocoObl YMEHBILIEHUS! U YBEIMUCHUs daBjeHus. JlaBiaeHue rasa.
3aBUCMMOCTh JaBJicHUS raza oT 00bEMa, Temmnepatypbl. llepemaua naBnenus
TBEPIABIMU TENIAMU, KUAKOCTAMM U ra3zamu. 3akoH [lackans. [lHeBmaruyeckue
MalllMHbL. 3aBUCUMOCTb JIABJCHUS SKUAKOCTH OT MIyOuHBL ['MapocraTHuueckuii
napaaokc. Coobwaromuecs: cocyabl. [ MaApaBIMUEeCKHe MEXaAHU3MBI.

AtMocdepa 3emim u atMocepHOE NaBiacHUE. [IpUUMHBI CyIECTBOBAHUS
BO3AyLIHOM 000j0uku 3emau. OnbiT Toppuuennu. M3mepeHue armocdepHOro
JaBjeHNsI. 3aBUCUMOCTb aTMOC(EPHOTO AABJICHHS OT BBICOTHI HAJl YPOBHEM MOPAI.
[TprGopsl Anst U3MEPEHHsI aTMOCPEPHOTO NABIICHUSI.

JleficTBUE KUAKOCTH U Ta3a HA MOTPY>KEHHOE B HUX TeJO. BhITalKUBaromas
(apxumMenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BozayxormiaBaHue.

Hemoncmpauuu.

A T o o

~

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPhI.

[lepenaua naBaeHUS KUIKOCTBIO U Ta30M.

CooOmaromuecs cocy/ibl.

IM'mapasnnyeckuii mpecc.

[TposiBieHue ASHCTBUS aTMOC(EPHOTO AaBICHHUS.

3aBUCUMOCTDb BBITAJIKMBAIOUICH CHUJIBI OT 00BbEMA MOTPYKEHHOM 4YacTH
TeJla ¥ MJIOTHOCTH JKUAKOCTH.

PaBeHCTBO BhITAIKMBAIOLIEH CUITbI BECY BHITECHEHHOM >KUAKOCTH.
YcnoBue MaBaHus TEN: MJIABAHME WM TOTPYKEHUE TET B 3aBUCUMOCTH
OT COOTHOILEHUSI MJIOTHOCTEH TeNa 1 >KUAKOCTH.

Jlabopamopnuvie pabomut u onvimeol.

1.

HccnenoBanune 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOrPy>KEHHON B
JKUJKOCTh YacTH TeJIa.

OnpeneneHue  BBITATKUBAKOUIEH  CWJIbI, JCHCTBYIOIIEH HA  TEJIO,
NOTrpy>KEHHOEC B JKUJAKOCTb.

IIpoBepka HE3ABUCUMOCTH BBITAIKUBAIOLIEN CHJIBI, IEUCTBYIOLIENR HA TEIIO
B JKUJIKOCTH, OT MacChl TeNA.

OneIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH  BBITAJIKUBAIOIICH  CHUIIBL,
JCUCTBYIOINEH HA TEJNO B JKUAKOCTH, OT O0BEMA NOTPYKEHHOW B
JKUJKOCTh YaCTH TeJIa U OT NIJIOTHOCTH JKUIKOCTH.

KoHcTpynpoBaHnue apeoMeTpa WIA KOHCTPYMPOBAHUE JIOAKH U
onpeaecyicHUue e¢ rpy30n0AbLEMHOCTH.

Paznen S. PaGora 1 MOIIHOCTDH. JHEPrusi.

Mexanuveckas padota. MOIHOCTb.

[TpocThle MexaHM3MbI: pbluar, OJOK, HAKJIOHHAs MJIOCKOCTh. [IpaBumiio
paBHOBecHsl pblyara. [IpriMeHEHME ™paBUja pPaBHOBECHS pbluara K OJIOKY.



«3omoroe mpaBwioy MexaHuku. KIIJI mpocteix Mexanu3moB. IIpocTeie
MEXAHU3MBI B OBITY U TEXHHUKE.
Mexanuveckas odHeprus. KuHeTHueckas M NOTEHUMAJbHAs JHEPIUs.
[IpeBpanieHue 0OHOrO BUAA MEXAHUYECKOW SHEPIUM B IPYroil. 3aKOH COXPaHECHHUS
SHEPIUH B MEXAHUKE.
Hemoncmpauuu.
1. IIpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie pabomut u onvimel.
1. OnpeneneHue paboOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBMKEHUM TENA
110 TOPU3OHTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycinoBui paBHOBECHUS pblyara.
Hszmepenne KI1/] HaKIIOHHOM MJTIOCKOCTH.

4. H3ydeHue 3aK0OHA COXPAHEHUS MEXAHUUECKOW SHEPIHH.

8 KVIACC

Pazpnen 6. TemioBbie SIBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOH TEOPUM  CTPOCHUS
BemecTea. Macca U pa3Mepbl arOMOB M MOJIEKYJ. ONBITHI, NOATBEPXKAAIOILME
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIS PHO-KMHETHYECKOU TEOPHH.

Mopenu TBEPAOrO, KUAKOTO W Tra3000pa3HOro COCTOSIHWMA BELIECTBA.
Kpucrannuueckre u amoppHeie Tena. OObICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TENI HA OCHOBE TMOJOKEHUA MOJIEKYJISAPHO--KUHETUYECKON TEOPHH.
CMauvBaHue U KaWJUIPHBIC SBICHUS. TEIIOBOE PACIIMPEHUE U CIKATHE.

Temneparypa. CBsi3p TeMneparypel €O CKOPOCTBIO TEIJIOBOTO JBM)KCHMS
yactull. BHyTpeHHsis sHeprus. CnocoObl WM3MEHEHHsT BHYTPECHHEH SHEPIUM:
Teronepesaya " COBEPILECHUE paboOTHI. Buapt TEIJIONEPEIAYH:
TEIIONMPOBOAHOCTD, KOHBEKLUS, U3TYUYEHUE.

KonuuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BEIIECTBA. TemmooOMeEH W
TEIUIOBOE PAaBHOBECUE. YpaBHEHWE TemuoBoro Oamanca. [lnaBnenuwe wu
OTBEPJACBAHUE KPUCTAUIMYECKUX BELIECTB. YJEINbHAA TEIUIOTA IJIABICHUS.
[TapooOpazoBanue u koHjacHcaius. Mcnapenuwe. Kunenwe. YnaenpHas Temiora
napooOpa3oBaHus. 3aBHCUMOCTh TEMIEPATyPbl KHIIEHUS OT AaTMOC(HEPHOrO
JABJICHUSI.

Bnaxuocrts Bo3ayxa.

DHEprus TOIJIMBA. Y ACJIbHAS TEIIOTA CTOPAHHSI.

[Tpuaumner pabotel TemmoBbix asurarencii KIIJ temmoBoro asurarens.
TerioBble ABUTaTEIA U 3aLIUTA OKPYIKAFOLICH CPEIbL.

3aKOH COXPAHEHUS U MPEBPALLECHUS YHEPTUHU B TEMJIOBBIX TPOLIECCAX.

JHemoncmpauuu.
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10.
11.
12.
13.

Habntonenue OpoyHOBCKOTO ABUKCHMUSI.

Habmonenue nuddysuu.

HabOntonenue SBiaCHUA CMauMBaHUS U KaMUJUISPHBIX SABJICHUH.
Habntonenue TemaoBOro paciupeHust Te.

H3MeHeHre naBiieHUs rasza Mpu M3MEHEHMH 00bEMa W HarpeBaHUM WITU
OXJIAKICHHH.

[TpaBuia u3MepeHus TeMIEpaTyphl.

Bunbl Termonepenayy.

OxJtaxaeHue Tpyu COBEPUICHUHN padOTHI.

HarpeBanue ipu coBepirieHUM padOThl BHEITHUMH CHUJIAMH.
CpaBHEeHHE TEMIOEMKOCTEHN Pa3TUYHBIX BEIIECTB.
HaOntonenue kuneHusl.

HabOntonenre nocTostHCTBA TEMIIEPATY P MPH TUTABJICHUH.
Mogenu TeI0BbIX JBUTATENICH.

Jlabopamopnuvie pabomut u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITEL MO OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKCHUS.
OneITHI IO BEIPALIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM MM Caxapa.
OnbITel IO HAOMKOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH W
TBEPABIX TEI.

OnpeneneHne AaBneHUs BO3yXa B OAJUIOHE INPULIA.

OneITbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3AyXa OT €ro
00BbEMA M HATPEBAHUS WA OXJIKICHUSI.

[TpoBepka runoTe3sl TUHEHHON 3aBUCMMOCTH JUIMHBI CTOJOHUKA SKMIKOCTH
B TEPMOMETPUYECKON TPYyOKE OT TEMIEPATYPHI.

HaGnroneHne wW3MEHEHWsT BHYTPEHHEH OHEPruM Tella B PE3yJIbTare
TEIIONEPEIaY U PAOOTHI BHEIIHAX CHJL.

HccnenoBanue sBICHUS TEIIOOOMEHA MPH CMELIMBAHUM XOJOJHOW W
ropstueil BOJBL.

OnpeneneHue  KOMMYECTBA  TEIJIOTHI, IOJYYEHHOTO  BOAOW  MpH
TEMIOOOMEHE C HArPETHIM METAJUTMYECKAM LUJIHHIPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3AyXa.

Onpenenenue yaenbHON TEIUIOTHI TUIABJICHUS JIBJA.

Paznen 7. DiekTpuyecKue 1 MATHUTHBIE SIBJICHUSI.

Onexrpuzauys Tell. JIBa poja dIEKTPUYECKUX 3apsaaoB. B3aumonencrsue
3apsOKEHHBIX  Tel.  3akoH KyioHa (3aBUCMMOCTb  CWIIBI  B3aUMOJCHCTBUS
3apSOKEHHBIX TEJ OT BEJIMUMHBI 3aPsI0B U PACCTOSHUS MEKITY TEIAMH ).



Onexrpudeckoe nosie. Hanpssk€HHOCTH 3NeKTpU4eckoro mnosd. [IpuHuomn
CYNEPNO3ULIMA HIEKTPUUECCKUX MOJICH (HA KAUECTBEHHOM YPOBHE).

Hocurenn 37meKTpuUecKux 3apsafoB. DIEMEHTAPHBIA SIEKTPUUYECKUNA 3apsi.
Crpoenne aroma. IIpOBOOHMKM W AMBIEKTPUKH. 3aKOH  COXPAHEHMS
BIEKTPUYECKOTO 3apsAaa.

ONEKTPUUYECKANA TOK. YCIIOBUS CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
HUCTOYHMKM TMOCTOSSHHOrO TOKa. JICHCTBUS SJEKTPUYECKOTO TOKa (TEMIOBOE,
XUMHYECKOE, MATHUTHOE). DIIEKTPUUYECKUI TOK B KUAKOCTSAX M ra3ax.

Onexkrtpudeckas nenb.  Cuna  TOKA.  DINEKTPUYECKOE  HAMPSHKEHUE.
ConpoTUBIIEHAE MPOBOJHMUKA. Y IETIBHOE CONPOTUBIICHUE BELIECTBA. 3aKOH Oma
Uit yyactka uenu. [lociaenoBarenibHOE W MAPAUIENBHOE  COCAMHEHUE
ITPOBOIHUKOB.

Pabora W MOIIHOCTE 3JIIEKTPUYECKOrO0 TOKa. 3akoH Jlxoyns—JIeHna.
ONEKTPAYECKUE LIETIA U MOTPEOUTENN SIEKTPUYECKOM dHEPruM B ObITy. KOpoTKOe
3aMBIKAHUE.

[TocTosiHHBIE ~ MarHWThHL. ~ B3aMMOAEHACTBME  MOCTOSHHBIX ~ MArHUTOB.
MarunuTtHoe nosie. MarHuTHOE NoJIe 3€MJIM M €0 3HAYECHME JUTsl YKA3HU Ha 3eMUIE.
Oneir  Opcrena. MarHurHoe TONE  DIEKTPUUYECKOTO TOKA.  [IpumeHeHue
BNEKTPOMArHUTOB B TEXHUKE. JICHCTBME MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
ONEKTPOABUIATENL TMOCTOSHHOTO TOKA. MCIONB30BaHUE SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SBIEHUE SNEKTPOMArHUTHON MHAYyKUMHK. [IpaBuno JleHna.
DNEKTPOTEHEPATOP. CrnocoObl  MOJNy4eHHsT ~ DJJEKTPUYECKOH  DHEPrum.
ONEKTPOCTAHIIMK HA BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTHH.

Hemoncmpauuu.

ONEKTPU3aLHKS TE.
JIBa poJa SJIEKTPUYECKUX 3aPAI0B U B3AUMOJACHCTBUE 3aPSKEHHBIX TEIT.
YeTpoicTBO M ACHCTBHUE DIIEKTPOCKONA.
DNEKTPOCTATHYECKAS UHAYKLIUS.
3aKOH COXPAHEHUS HIIEKTPUUYECKHUX 3aPSAI0B.
[TpOBOTHHAKM U TUBJIEKTPUKH.
MopaenupoBaHUE CUIIOBBIX JIMHUN NEKTPUYECKOTO MO,
HcToOYHMKY MOCTOSHHOTO TOKA.
JIEHCTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHANA TOK B XKUIKOCTH.
. "a30BbI# paspsn.
. 3Mepenue cuiibl TOKa aMIePMETPOM.
. I3MepeHne dneKTpUYECKOT0 HANPSHKEHUS BOJIBTMETPOM.
. Peocrar u Marasud COnpoTHBIICHHIA.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

B3anMoaeicTBuE NOCTOSHHBIX MATHUTOB.

MonenupoBaHue HEBO3MOXKHOCTHU PA3ACICHUS TOIOCOB MATHUTA.
MopaenupoBaHUE MArHUTHBIX TIOJIEH TOCTOSSHHBIX MATHUTOB.
OneiT Operena.

MarsuTHOE 1oJje TOKa. DIEKTPOMArHUT.

JIeiCTBME MArHUTHOTO TOJIS HA IPOBOJAHUK C TOKOM.
DNEKTPOABUIATEND IOCTOSHHOTO TOKA.

HccenenoBanue ssBnEHUS JIEKTPOMArHUTHON UHIYKLIWH.

Oneitel Dapanes.

3aBUCUMOCTb HAIPABICHUS WHAYKIMOHHOTO TOKAa OT VYCJIOBHHA €ro
BO3HUKHOBEHUSI.

DNEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie pabomut u onvimel.

1
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOAEHUIO DJIEKTPU3ALMKU TE1 MHAYKIMEH U MpH
COMPUKOCHOBEHUH.

HccnenoBanne ACHCTBUS 3IEKTPUYECKOTO TOJIE HA MPOBOJHUKH U
JVRJICKTPUKH.

COopka u npoBepka pabOThI HJEKTPUUYECKOH 1IEMU MOCTOSHHOTO TOKA.
H3mepeHue u perynupoBaHUE CHITbI TOKA.

H3mepenue u peryIupoBaHue HAMPSHKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT
COIMPOTHUBIIEHUS PE3UCTOPA U HANIPSPKEHUS HA PE3UCTOPE.

OMNbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb ANEKTPAYECKOTO
COMPOTHBIIEHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOIAAW MOMEPEUHOrO
CEUCHUS U MaTepuaa.

[TpoBepka mnpaBuna CIHOXKCHHS HANPSOKEHWH NPH  MOCIEA0BATEIIBHOM
COCIMHEHNH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuia [Uisl CHJIBI TOKA MPH NapaICIbHOM COEAMHEHUU
PE3UCTOPOB.

Onpenenenne padoTHl SNEKTPUUECCKOr0 TOKA, UAYIIETO YEPE3 PEIUCTOP.
OnpeneneHne MOLIHOCTH  BJIEKTPUYECKOTO TOKA, BBLACIAEMONA Ha
pE3UCTOpE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4YEPE3 JIAMIOYKY, OT
HaMpPsHKEHAS HA HEH.

Onpenenenue K111 HarpeBarens.

HccnenoBanne MarHUTHOTO B3aMMOACHCTBUS MOCTOSTHHBIX MArHUTOB.
HM3yyeHne MarHWTHOTO TOJis TIOCTOSHHBIX ~MarHUTOB TIpU  MX
OOBEIMHEHUY U PA3JICIICHHN.

HccnenoBanue NeHCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITBI, JEMOHCTPUPYIOLIME 3aBUCMMOCTb CHJIBI  B3aUMOJACHCTBUS
KaTylIKH ¢ TOKOM M MarHhta OT CHJIbl TOKAa W HampaBiICHUS TOKa B
KaTyIIKe.

18. I3y4eHue AeiCTBUS MArHUTHOIO MOJIs HA POBOAHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3ydeHUE PadOThI 3JIEKTPOABUTATENIS.

20. U3mepenne KT/ snekTpoaBurarebHONW yCTaHOBKU.

21. ONBITBL IO MCCIICAOBAHUIO SBICHUS JJICKTPOMArHATHONW WHIYKLMU:
UCCIIEOBAHAE W3MEHEHWIM 3HAYEHWsT W HANpaBJIEHHUs WHIYKLIUOHHOIO
TOKA.

9 KVIACC

Paznen 8. Mexannuyeckue siBJieHHsI.

Mexanudeckoe ABwkeHUE. MarepuanpbHas Touka. Cucrema OTcuéra.
OTHOCHUTENILHOCTh MEXAHWYECKOTO JBWKEHUS. PaBHOMEPHOE NPAMOJIUHEHHOE
JBWOKEHUE. HepaBHOMEPHOE NMPAMOIMHENHOE NBW)KEHHE. CpEeNHssl U MTHOBEHHAS
CKOPOCTH TENa NP HEPABHOMEPHOM JIBHXKEHUU.

YckopeHue. PaBHOYCKOPEHHOE MNpsAMOJIMHEHHOE nBHKeHUe. (CBOOOIHOE
nageHue. OnsITel [ anues.

PaBHOMEpHOE IBMKECHHE MO OKPYXHOCTH. llepwoa u dvacrora oOpanicHws.
JIunelinas u yrioBast CKOPOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHHE.

Ilepsriii 3ak0H HerotoHa. Bropoii 3akoH Herotona. Tpetuit 3akoH HeroTOHA.
[IpyHIMD CYyIEPIO3ULIANA CHIL.

Cwta ynpyroctu. 3akoH ['yka. Cuma TpeHus: Cujla TPEHUS CKOJIBKCHUS, CHAJIA
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUSI.

Cuna TSHKECTM M 3aKOH BCEMHMPHOIO TSATOTEHHS. YCKOPEHHE CBOOOIHOIO
nafgeHus. JBwkenue turaner BOKpyr Connua. IlepBas xkocMuueckass CKOPOCTb.
HesecomMoCTh U EPETrpy3KH.

PaBHOBecne martepuanbHON TOUkK. AOCOMIOTHO TBEpHOE Teno. PaBHOBEcHE
TBEPAOTO TEJA € 3aKPEIVIEHHON OCBIO BpaleHusi. MOMEHT Cubl. LIEHTD TSKECTH.

Wmnynec tema. M3menenne mmiynbca. UMnyaec Cuiibl. 3aKOH COXPAHEHUS
UMITYJIbCA. PEAKTUBHOE IBUKEHUE.

Mexannueckass padota W MOIIHOCTb. PaboTa cun TSOHKECTH, YHOPYTOCTH,
TpeHusl. CBsI3b SHEPrUU U paboThl. [loTeHIMANBHAS SHEPTUS TENA, MOJHATOrO Hal
MOBEPXHOCTHIO 3eMIH. [[0TEHIMaNbHAs SHEPTU CKAaTOM npykuHbl. KnHeTHuecKkas
sHeprus. TeopeMa 0 KMHETUYECKON SHEPIUM. 3aKOH COXPAHEHMS MEXAHWYECKOM
SHEPIUH.

Hemoncmpauuu.

1. HaGnroneHne MEXaHMYECKOro IBHXKEHUS TENIA OTHOCHTEIBHO PA3HBIX TEN

OTCHUETA.
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8.
9.

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

CpaBHeHHME TyTEH M TPACKTOPWUWA NBHKEHUS OJHOTO M TOTO K€ Tena
OTHOCHTEJIbHO Pa3HBIX TEJl OTCUETA.

H3MepeHne CKOPOCTH U YCKOPEHUS MPAMOJIMHEHHOTO IBUYKEHHSI.
HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOTO IBHYKEHUSI.

HabmroneHne NBHKEHHS TENA IO OKPY>KHOCTH.

HaGnronenne MexaHUYeCKUX SIBIICHUH, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexxka» Tpu €€ PAaBHOMEPHOM MW YCKOPEHHOM  JIBH)KEHUU
OTHOCHUTEIIbHO KaOWHETA (PU3UKH.

3aBHCUMOCTb YCKOPEHHS TeJla OT MACCHl Tejla U ACHCTBYIOLICH HA HETO
CHJIBL

Habmronenne paBeHCTBa CUIT TPYU B3aMMOACHCTBUM TEIL.

H3MeHeHne Beca Tenla NP YCKOPEHHOM JIBUYKEHHH.

[lepenaya uMIysibca Mpyv B3aUMOJIEHCTBUM TE.

[TpeoOpa3oBaHus SHEPTUM NIPU B3AUMOECHCTBUM TET.

CoxpaHeHHE UMITYJIbCA TPH HEYTIPYTOM B3aUMOJICHCTBUY.

CoxpaHeHHE UMITYJIbCA TPH A0COTOTHO YIPYTOM B3aUMOACHCTBUN.
HabGnronenne peakTHBHOTO JIBUKECHHSI.

CoxpaHeHHE MEXaHUYECKOH SHEPTAX TPU CBOOOTHOM MAJCHHH.
CoxpaHeHHE MEXaHUYECKON SHEPIUM MPU ABH>KCHUM TENIA MO IEHCTBUEM
PY>KUHBIL.

Jlabopamopnuvie pabomut u onvimel.

1.

KoHcTpynpoBanue Tpakta [Uisi pa3roHa M JAJbHEHIIEr0 PABHOMEPHOIO
JBW>KCHUS LIAPUKA WK TEIECHKKH.

OnpeneneHue cpeaHEd CKOPOCTH CKOJIbKEHUS OpycKa WM JBUXKEHUS
IIaprKa 110 HAKIIOHHOM IJIOCKOCTH.

OnpeneneHne yCKOPEHUsl Tella NMPH PABHOYCKOPEHHOM JBWKCHHH 10
HaKJIOHHOM IJTIOCKOCTH.

HccenenoBanne 3aBUCMMOCTH IMYTH OT BPEMEHW TNMPH PABHOYCKOPEHHOM
JIBUKEHUU 0€3 HAYAJTbHON CKOPOCTH.

[TpoBepka THWIMOTE3BL: €CIM MPUA PABHOYCKOPEHHOM JIBWKEHUM 0€3
HAYaJbHOW CKOPOCTM MYTH OTHOCSTCS KakK PsI HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE NPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH  CHJIBI  TPEHMSI CKOJIBXKEHWS OT  CHJIBI
HOPMAJIBHOTO JABJICHUSI.

Onpenenenne K03PPUIMEHTA TPEHUS CKOJIBKECHUS.

Onpenenenue KECTKOCTH NMPYKUHBI.

Onpenenenne paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JBHMKEHUM TENa
N0 TOPU30HTATLHOM MOBEPXHOCTH.



10. OnpeneneHue padoTel  CWIBI  YIOPYrOCTH MpPU  MOABEME TIpy3a ¢
MCIOJb30BAHUEM HETIOBUKHOTO M MOJABUKHOTO OJIOKOB.

11. MI3y4eHune 3aK0Ha COXPAHEHUSI SHEPTHH.

Paznen 9. Mexann4yeckue KoJie0aHusi U BOJIHBI.

KonebarensHoe nBukeHne. OCHOBHBIE XapPAKTEPUCTUKU KOJIEOaHWI: IEPHO,
YacToTa, aMITUTY1a. MareMartnueckuii U NpyKUHHbIA MasTHUKH. [IpeBpamenue
SHEPrUM MPU KOJICOATETEHOM JIBHYKEHUH.

Jaryxaomme — koneOanus.  BbeHyXaeHHble — KoneOanus.  Pe3oHaHc.
Mexannueckue BOJHBL. CBOMCTBA MEXAaHMUYECKMX BOJH. [IpomonbHblE W
NOMEPEYHbIE BOJHBL. J[MMHA BOJHBI W CKOPOCTH €€ PACHpPOCTPAHCHUS.
MexaHU4YeCKUE BOJIHBI B TBEPAOM TEJIE, CEHCMUYECKUE BOJTHBI.

3ByK. ['poMKOCTB 3ByKa W BbicOTa TOHA. OTpakeHue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.

Hemoncmpauuu.

1. HaGmronenuwe konicOaHWii Tem Mmoa ACHCTBUEM CHIIBI TSOKECTH M CHJIBI
YIPYTOCTH.

HaGnronenune konebanmii rpy3a Ha HUTH U HA MPY>KHAHE.
HaOntonenue BeIHYKIEHHBIX KOJIEOaHW 1 pe30HaHca.
PacnipocTpanenre npoAaoabHBIX M MOTIEPEYHBIX BOIH (HA MOJIEIH ).
HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
. AKyCTHYECKMI PE30HAHC.
Haﬁopamopnbte padomsl u onvimol.
1. OnpeneneHue 4YacTOoThl W MEpUojJa KojeOaHWH MaTeMaTU4ecKOro
MasITHUKA.

2. OnpeneneHue 4acToOTHl M MEPUOIA KOJICOaHW MPY>KUHHOTO MASTHHUKA.

3. HccnenoBanue 3aBUCMMOCTH NEPUOAA KOJIEOAHUI MOABEMICHHOTO K HUTH

rpy3a OT AJTUHBI HUTH.
4. HccnenoBanue 3aBUCHMOCTH TIEPUOAA KOJIEOAHUI MPY>KUHHOTO MasiTHUKA
OT MaccChl Ipy3a.

5. IlpoBepka HE3aBUCMMOCTH NEPUOAA KOJIeOaHUil rpy3a, MOABEHICHHOTO K
HUTH, OT MACCHI IPy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME  3aBUCMMOCTh  Mepuoja  KoneOaHui
NPYKMHHOTO MAsATHUKA OT MACChI FPy3a U KECTKOCTH MPY>KUHBI.

7. H3MepeHue yCKOpeHHs CBOOOTHOTO MACHMSI.

Pazpaen 10. DiekTpoMarHuTHOE NOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBL

ONEKTPOMArHATHOE  TOJIE.  DNEKTPOMAarHuTHbIE  BOJMHBL.  CBOWCTBA
ANIEKTPOMArHUTHBIX BOJIH. [llkama >meKTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3H.
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DNEKTpOMArHuTHas npupona ceera. CKOpoCTh cBeTa. BOMHOBBIE CBOWMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnuvie pabomul u onvimel.

1. M3ydeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIUBK) MOOWIBHOTO

TenedoHa.

Paznen 11. CBeToBbIe SIBJICHHSL.

JlyueBas  mopmens  csera.  Mcrounmkm  ceera.  [IpsamosmHeitHOe
pacnpoctpaneHue cera. 3armeHust CosHua u JlyHel. OtpaskeHue ceera. [lnockoe
3€pKaJo. 3aKOH OTPAKECHUSI CBETA.

[Ipenomnenue cBeTa. 3aKOH MpeNOMJICHUs cBera. [IoJIHOE BHYTpEHHEE
OTPAXEHUE CBeTa. MCMONB30BAHME TMOJTHOTO BHYTPEHHETO OTPAKCHHUS B
ONTAYECKUX CBETOBOJAX.

Jlunza. Xom nyweit B JmH3e. OnTuueckas cuctema (oToarmapara,
MHUKDPOCKOIIA M Tejeckona. [J1a3 Kak OnTuYecKas cucTemMa. bau3opyKocTb M
JANBHO30PKOCTb.

Paznoxxenune Oemoro cBera B chnektp. Omnbitel HetoToHa. CrioskeHue
CIEKTPAIBHBIX LBETOB. J(MUciepcHs CBETA.

Hemoncmpauuu.

[TpsMONMHEHHOE PACTIPOCTPAHEHUE CBETA.

OrpakeHue cBera.

[Tony4yeHne n300paXxeHHid B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

IIpenomienue ceera.

OnTUYeCKuii CBETOBOJI.

Xon ydeid B coOMparonieit TmH3e.

X0 y4ei B pacCeUBarOLIE JIMH3E.

[Tonmy4eHne n300paKeHHIA ¢ TOMOILBIO JINH3.

[TpuHuMn aeiicTBus gporoanmnapara, MUKPOCKONA U TEJIECKOIA.

10. Moaens riiasa.

11. Paznosxkenue 6enoro cBera B CHEKTP.

12. [TonyueHue 0enoro cBeTa Npu CIOKEHUH CBETA PA3HBIX IBETOB.

Jlabopamopnuvie pabomut u onvimeol.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPAKEHMS CBETOBOIO Jyda OT yIJia
MaJCHUS.

2. M3ydeHune XapakTepUCTUK H300PAKEHUS TPEAMETA B IJTIOCKOM 3€pKaJIE.

3. HccmenoBanue 3aBUCHMOCTH yIiia MPETOMIIEHMS CBETOBOIO Jiyya OT yIJia
MAJCHUS HA TPAHULIE «BO3MYX—CTEKIION.
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4. TlonydeHnne n300pakeHU ¢ MOMOIIBI COOUPAIOIEH JIMH3HI.
Onpenenenne (HOKYCHOTO PACCTOSIHUS M ONTHYECKON CHITBI cOOMparouieii
JIMH3BI.

6. OMNBITHI 1O PA3JIOKEHUIO OEJIOr0 CBETA B CIEKTP.

7. OneIThl O BOCHPUSTHIO LBETA MPEAMETOB MPH WX HAONIOACHHH YEpe3
LBETOBBIC (PUIIBTPHI.

Paznen 12. KBaHTOBBIC SIBJICHUS.

OnsiTel Pe3epdopaa u mimanerapHas moaenb aroma. Mogaens aroma bopa.
Hcnyckanue u mornouieHue ceeta aroMoM. KBaHThL. JIMHEHYaThIE COEKTPBI.

PannoaktuBHocTh. Anb(a-, 6eTa- U raMMma-uzinydeHusi. CTpOCHUE aTOMHOTO
anapa. HyximonHas wmopens aromMHoro sapa. Hsoromsl.  PaanoakThBHEBIE
npeBpaunicHus. [leproa monypacmnana aTOMHBIX SAED.

SnepHble peakiyu. 3aKOHbI COXPAHEHHs 3apsAJ0BOIO M MAacCOBOTO YHCET.
OHeprust CBs3M aTOMHBIX saaep. CBsi3b Macchl M SHEpruu. Peakiuu cuHTE3a U
nenenus saep. Mcrounnku sueprum ConHIA U 3BE3 .

Snepnas sHepreTuka. JIeHCTBUS PAIMOAKTUBHBIX W3IIyYCHWH HA >KUBBIE
OpPTraHU3MBI.

Hemoncmpauuu.

1. CHeKTpel U3MYUYEHUS U MOTTIOIIEHUSI.

2. CHeKTpsl pa3jMyYHbIX Ta30B.

3. Cnekrtp BOAOpoa.

4. HaOnroneHue TpekoB B kamepe BumibcoHna.

5. Pabora cuéTunka MOHM3UPYIOMIMX U3TYUEHUIA.

6. Perucrpanust u3nydeHus NPpUPOJHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnuvie pabomut u onvimol.

1. HaGnroneHue CrIOMHBIX U TUHEHYATHIX CIIEKTPOB U3TYUYECHHSI.

2. HccrnenoBaHue TPEKOB. M3MEPEHUE SHEPrMM YaCTULBI 10 TOPMO3HOMY

nyTH (o ¢otorpadusm).

3. M3Mepenue paauoakTuBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOYJTb.

[ToBTOPHUTETEHO--0000IIAOIIMA MOYJIb TPEAHA3HAYEH /TSI CUCTEMAaTU3allun
u  0000mICHHS  TPEIMETHOIO  COACPXKaHWS M OmbITa  JACITEIIBHOCTH,
npUOOPETEHHOTO TPU M3YYEHUHU BCETO Kypca (PM3MKH, a TaKkKe IS MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy Mo (Qu3uKe I8 oOydarommxcs,
BbIOPABLINX 3TOT YUEOHBII MPEAMET.

[Tpu M3y4Ye€HUHU AAHHOTO MOJIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JESITENBHOCTH, HA OCHOBE KOTOPBIX 00ECTEUMBACTCS JOCTHKEHUE MPEAMETHBIX U
METAMPEIMETHBIX  IJIAHUPYEMBIX  PE3yJIbTaTOB  00ydeHus, (opMupyercs



€CTECTBEHHOHAYYHAsi FPAMOTHOCTh. OCBOCHHME HAYYHBIX METOIOB HCCIIEAOBAHUS
SBJICHUH TPHUPOAbI U TEXHHUKH, OBJIAJICHUE YMEHUSMH OOBICHATH (PU3HUECKUE
SBJICHUS, TPHUMCEHSSI TOJYYEHHBIC 3HAHWS, PEaTh 3aJadd, B TOM YHCIIE
KAYECTBEHHBIE U SKCIICPUMEHTAJIBHBIC.

[IpUHIMNHAATEHO ACSITENBHOCTHBIA XapakTeEP AAHHOTO Pa3lesia pPeaanu3yercs
3@ CYET TOro, 4Yro OOYYAMOIIMECS BBHIMOJHSIKOT 3aJaHusl, B KOTOPBIX WM
peIaracTcs:

HA OCHOBE IOJIYYCHHbIX 3HAHWW pACMO3HABaTh M HAYYHO OOBICHATH
(u3nUeCKuE SBICHUS B OKPY KAOLIEH MPUPOAC U OBCETHEBHOM JKU3HH,

UCIOJIb30BaTh HAYYHBIE METO/IbI UCCIICIOBAHNS (PU3HUECKUX SBIICHUI, B TOM
YHCJIE AJI TPOBEPKHU TUIOTE3 U MOy YCHUS TEOPETUYECCKUX BBIBOJIOB,;
OOBSCHSTH HAYYHBIC OCHOBBI HAmMOOJIEE BAKHBIX JOCTHXKEHWUH COBPEMEHHBIX
TEXHOJIOTHA, HATPUMEP, TPAKTHUECKOIO UCIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPruv Ha OCHOBE 3aKOHA MPEBPALICHMS U COXPAHCHHS BCEX M3BECTHBIX BUOB
SHEPrUU.



[JIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA I1TPOI'PAMMBI 10O ®U3UKE
HA YPOBHE OCHOBHOI'O OBILEI'O OEPA30OBAHHWA

H3yuenne (Ppu3nkn Ha ypOBHE OCHOBHOTO 001IEro 0Opa3oBaHUsl HANPABIECHO
HA JOCTUKCHHUE JINYHOCTHBIX, METAPEAMETHBIX M TPEAMETHBIX 00Pa30BaTEIbHBIX
PE3YBTATOB.

B pesynbrare udyueHus (pU3NKUA Ha YPOBHE OCHOBHOI'O OOLIEr0 00pa3oBaHUs
y oOyyvaronierocs OyayT c(pOpMUPOBAHBI CIACIYIOMINE JTMYHOCTHBIE PE3YJIbTaThl B
YaCTH:
1) naTpuoTHYECKOro BOCIMTAHMS:
— MPOSABJIICHUE MHTEPECA K MCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHUCKOM
(u3nUECKO HAyKH,
— IEHHOCTHOE OTHOLICHHUE K TOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(DU3HKOB,
2) rpaskIaHCKOIO0 U 1y XOBHO-HPABCTBEHHOI0 BOCIIUTAHUS
— FOTOBHOCTh K AKTHBHOMY YYacCTHIO B OOCYXKACHHM OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBS3AaHHBIX C MPAKTHYECKAM NMPUMEHEHHEM JIOCTHXKECHUH
($u3nKu;
— OCO3HaHHWE BAKHOCTH MOPAITBHO--3THUYECKUX TNPUHUMUIOB B JEATEIBHOCTH
YU€HOTO;
3) 3CTeTHYeCKOTr0 BOCTIUTAHMS:
— BOCHPHUATUE SCTETUYECKUX KAueCTB (PM3MUECKON HAyKH: €€ TapMOHHYHOTO
NOCTPOCHUS, CTPOTOCTH, TOYHOCTH, TAKOHWUYHOCTH,
4) HEHHOCTH HAYYHOT' 0 MO3HAHMS
— OCO3HAHME LICHHOCTH (PU3NYECKOIM HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI PA3BUTHS TEXHOIOTHN, BOYKHEHNIIENA COCTABIIAIOIIENA KYIBTYPHI;
— pa3BUTUE HAYYHOW JOOO3HATEIILHOCTH, WHTEPECA K MCCIAEAOBATENBCKOM
JESATENBHOCTH,
S) popmupoBaHus KYJAbTYPBI 310POBbSI H SMOLHMOHAJIBHOIO 0J1IAr0MOJY YHsI
— OCO3HAHME [EHHOCTH Oe30macHoro ooOpa3a >KM3HH B  COBPEMEHHOM
TEXHOJIOTMYECKOM MUPE, BaXXHOCTM NPABWJ OE30MACHOTO TMOBEICHUS HA
TPAHCIOPTE, HA A0pPOrax, ¢ JJIEKTPUYECKUM M TEIUIOBBIM O0OPYIAOBAHUEM B
JOMAITHUX YCITOBUSX,
— ¢(popMHUPOBAHHOCTH HaBbIKA PE(ICKCUU, MPU3HAHKAE CBOETO MPABa HA OIIUOKY U
TaKOro K€ MpaBa y APyroro 4eaoBeKa,;
6) TPy10BOI0 BOCIIMTAHUSL:
— AaKTHBHOE Y4YaCcTME B PEUICHHHM MPAKTUYECKUX 3a7a4 (B pamMKax CEMbBH,
0o0pa3oBaTeabHON OpraHu3aliu, ropojaa, Kpas) TEXHOJOTHYECKOH U COIUaIbHOM
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCJIC U (PU3NUECKUX 3HAHMIA,
— MHTEPEC K MPAKTUYECKOMY M3YUYEHHIO IPOPECCHIA, CBA3aHHBIX C (PU3UKOIA;
7) 3K0JIOTrHYeCKOr0 BOCTIUTAHHUS:



— OpHCHTalUsl HA NPUMCHCHUE (PU3MYECKUX 3HAHWU Ui PEIICHUs 33434 B
0o0nacTH OKpY’>KarILIEH Cpenapl, IUIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MO>KHBIX MTOCIICACTBU ISl OKPY>KarOWIEH CPEIbL,

— OCO3HAHME IJIOOATBPHOTO XapaKTepa HSKOJIOTMYECKMX MpoOJeM M MyTed uX
peLIEHUS;

8) aganTanum K W3MEHSIIOIMMCS YCJOBHSIM COUMAJBbHOI W NPHPOIHOM
cpeabl:

— MOTPEOHOCTh BO B3aWMMOJCHCTBHM NP BBIMTOJHEHUN UCCICIOBAHUI U MMPOCKTOB
(pM3AYECKOM HAMTPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTHUX;

— TIOBBIIICHWE YPOBHS CBOCH KOMIIETEHTHOCTHM YE€PE3 MPAKTHYECKYIO
JESATENBHOCTB;

— noTpeOHOCTh B (POPMUPOBAHMU HOBBIX 3HAHWI, B TOM uucie (HOPMYJIMPOBATH
WJICH, IOHSTHS, TUITOTE3bI O (PU3HUECKAX OOBEKTAX U SIBJICHUSX,

— 0CO3HaHWE NE(PUIIMTOB COOCTBEHHBIX 3HAHWN W KOMIIETCHTHOCTEH B 00JIacTH
(u3nKH;

— IUTAHAPOBAHKE CBOETO PA3BUTHS B MPUOOPETCHNUN HOBBIX (PU3NYECKUX 3HAHMUIA,
— CTPEMJICHHE AHAJIM3UPOBATh W BBISIBJISITH B3aWUMOCBS3H MPUPOABI, OOIIECTBA U
SKOHOMHKH, B TOM YHMCJIE ¢ UCIIOJIB30BAHUEM (PU3NYECKUX 3HAHMUIA,

— OIEHKAa CBOMX JEWCTBUM ¢ YYETOM BIMSHHS Ha OKPYXKAIOIIYIO CpeEny,
BO3MO>KHBIX [JIOOATBHBIX MOCIEACTBUN.

METAIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHUs TporpaMMbl MO (PU3UKE HAa YPOBHE OCHOBHOTO
oOmero oOpa3oBanus y o0ydaromerocss OyayT cpopMUpOBaHEl MeTanpeaAMeTHbIe
pe3yJbTAaThI, BKIIOUAIOIINE M03HABATEIbHBIC YHUBEPCAIBHBIC YUCOHBIC NEHCTBUS,
KOMMYHHUKATUBHBIC  YHUBEPCAJbHbIC  Y4eOHbIE  ACHCTBHS,  PETYJISTHUBHBIC
YHUBEPCAJIbHBIC YUCOHBIC ACHCTBHUSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE Y4eOHbIE 1eiicTBUSI

ba3osble Jornyeckue aeiicrBus:

e BBISBIATH W XAPAKTEPU30BATHh CYLICCTBCHHBIE MMPHU3HAKA OOBEKTOB
(SIBJICHHA ),

e YCTAHABIIMBAThH CYLICCTBEHHBII MPU3HAK KIACCU(UKALMU, OCHOBAHUS IS
0000LIEHHS U CPABHEHMS,

e BBISIBJIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHSI B PACCMATPUBACMBIX (paKTax,
JAHHBIX U HAOMIOIEHUSX, OTHOCAIIMXCS K (PU3HUECKUM SIBIICHUSIM,

e BBISIBJIATh NMPUYMHHO--CJIEACTBEHHBIE CBSI3W MPU M3YyYECHUH (PU3NUYECKUX
SBJIEHUH W MPOLIECCOB, JIENAaTh BBIBOABI C MCIIOJIB30BAHUEM JIEYKTHBHBIX



U UHAYKTUBHBIX YMO3AKIIOUEHUH, BHIABUTATh TUIOTE3bI O B3aUMOCBS3IX
(PU3UYECKUX BEJINUYMH;

CaMOCTOSITENILHO BbIOMparh Cnoco0 pemieHus Y4eOHOH (pu3nueckoi
3a/71auM (CPAaBHCHHE HECKOJIBKAX BAPUAHTOB PEIICHUS, BHIOOP HamOoJee
NOIXOJSAIIETO C YYETOM CAMOCTOSATENBHO BbIACIEHHBIX KPHTEPHUEB).

ba3oBbie ncciien0oBaTe/IbCKUe AeiiCTBHSA:

UCTMOJIb30BATh BOMPOCHI KAK UCCIIE0BATENbCKUIA HHCTPYMEHT MO3HAHMS,
IPOBOAMTH MO CAMOCTOSATENBHO COCTABIIEHHOMY IJIAHY OMBIT, HECTOMHBIN
(U3NYECKUIl SKCIEPUMEHT, HEOONBIIOE WCCACAOBAHUE (PUBHUYECKOTO
SIBJICHMUSI,

OLEHMBATh HAa MPUMEHUMOCTH U  JOCTOBEPHOCTH HMH(OPMALHIO,
NOJTYYEHHYIO B XOJI€ UCCIICIOBAHMS MJTH SKCIIEPUMEHTA,

CaMOCTOATEBHO (POPMYIMPOBATH OOOOIIEHUS U BBIBOJBI MO Pe3yJibTaTaM
IPOBEAEHHOTO HAOMFOICHUS, OMBITA, UCCIICTOBAHMS,

OPOTHO3UPOBATh  BO3MOXKHOE  JajibHEllIee pa3BUTHE  (DUBHUECKUX
MPOLIECCOB, a TAKXKE BBIABUIaTh MPEANONOKEHHS 00 UX PA3BUTHUH B HOBBIX
YCJOBUSAX M KOHTEKCTaX.

Pabora ¢ napopmanueii:

NPUMEHATH PA3JIMYHbIE METOABI, MHCTPYMEHTBI M 3alPOCHI TP MOUCKE U
orOope MH(pOpPMaUWU WIA JAaHHBIX C YYETOM MPEIIOKECHHON yueOHOH
(hu3MYECKOM 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPNPETUPOBATH UHPOPMALIUIO
PA3IAYHBIX BUAOB U (POPM NPEACTABIICHUS,

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHMAIBHYK) (OpPMY MPEACTABICHUS
uHpOpMaM W WIUIIOCTPHPOBATh PEUIACMBIE 3aJa4d  HECIOKHBIMU
CXE€MaMH, IUarpaMMaMu, HHOH TrpauKoi 1 UX KOMOMHALASMHU.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe IeHCTBHS:

B XOJI¢ OOCYXXACHHs Yy4eOHOro Marepuaia, pe3yJsibTaToB JadOpaTOPHBIX
padoT ¥ MPOEKTOB 33/1aBaTh BOMTPOCHI MO CYIIECTBY 00CY>KIaEMOM TEMBI U
BBICKA3bIBAaTh WJICH, HAILICJICHHBIC HA PEIICHUE 3a7a4d M MOAACPKAHUE
OaroKenaTeaILHOCTH OOIICHUS,

COIMOCTABIIATh CBOM CYXKIACHHS C CYXACHHUSAMH JPYIMX YYaCTHUKOB
auaora, oOHapy>KMBaTh Pa3jndve U CXOACTBO MO3UILINI;

BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHHIX U MACbMEHHBIX TEKCTAX;
nyOJIMYHO MPEACTABIATh PE3YIBTATHI BBHIMOIHEHHOTO (PU3NUYECKOTO OMBITA
(3KCTIEpUMEHTA, UCCIIEIOBAHMS, IPOCKTA),

NOHAMATh W WCMHOJB30BaTh  MPEUMYINECTBA  KOMAHIHOM W
WHAMBUAYAIbHON paboThl MpPU PEIICHUM KOHKPETHOW (PU3NYECKOU
npoOJIEMBI,



NPUHUMATh LI€JIA COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATL JECHCTBHS
no €€ JOCTIKCHHUIO. PAClpeAciisaTh PpPOoJiH, OOCYKIaTh MPOLECCHl W
PE3YJIbTaThl COBMECTHOM pabOThI, 0000IAaTh MHEHU S HECKOJIbKUX JTFOJICH;
BBIMIOJIHATH CBOKO 4acTh pabOThI, JOCTUTAs KAYECTBEHHOTO PE3yJbTara mno
CBOEMY HAIPABJICHUIO W KOOPJAWHUPYS CBOM JCUCTBUSL C JIPYTUMHU
YJICHAMHA KOMAaH/IbI;

OIICHMBATh KAa4€CTBO CBOETO BKJada B OOUIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOATEbHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeHCTBHS

Camoopranusanusi:

BBISIBJISITH TPOOJIEMBI B JKHU3HEHHBIX M YUYECOHBIX CUTYalMsIX, TPEOYIOMMX
JUT peteHust QU3NYECKUX 3HAHWIA,

OPUEHTHPOBATECA B  PA3IUYHBIX [OAXOJAX IPHHATHSA  PELICHUI
(MHIMBUAYATbHOE, MPUHATHE PELICHUS B TPYMIE, MPUHATHE PEIICHUH
rpymmnoit),

CaMOCTOSITENTEHO COCTABJIATh AJITOPUTM PEIICHUs (PU3MUECKON 3a1auM W
IUIaHA WCCJICAOBAHUS C YUYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTEM, apryMEHTHPOBATH NPEIaracMble BAPUAHTHI PEIICHAN;
Aenath BbIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJ/Ib, SMOLHOHAIBLHBII HHTEJJICKT:

JaBaTh AIEKBATHYIO OLICHKY CUTYallMW U MPEUIaraTh IJ1aH €€ N3MCHECHNUS,
OOBSCHATH NPHUYMHBI  JOCTWIKEHHWS  (HEIOCTHKEHMS)  PEe3yJIbTaroB
JEATELHOCTH, 1ABATh OLICHKY MPUOOPETEHHOMY OTIBITY,

BHOCUTh KOPPEKTUBBI B JACATEILHOCTh (B TOM YHMCIIC B XOJ BBITOJIHCHUS
(U3NYECKOr0  MCCIEAOBAHMS WM TPOEKTa) HA OCHOBE  HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYalWH, YCTAHOBJIEHHBIX OLIMOOK,
BO3HHUKIINX TPYAHOCTEN;,

OLICHUBATh COOTBETCTBUE PE3YJIbTATA UEIH U YCIOBHSIM;

CTaBHUTH ceOs HA MECTO APYIrOro 4eJOBEKa B XOJE CIOPA WIA JUCKYCCHH
HA HAYYHYIO TEMY, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;
NPHU3HABATh CBOE MPABO HA OIMOKY MPU PELICHAN (PU3NYECKUX 33124 WIH
B YTBEPXKACHUSAX HA HAYYHBIE TEMBI M TAKOE K€ MPaBO APYroro.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyueHus B 7 kj1acce MpeaIMETHBIC PE3YJIbTaThl HA OA30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYYAFOIIMXCS YMEHUH:



WCIOJb30BaTh MOHATHS: (PU3HUYECKAE W XUMUYECKHUE SIBJICHHS, HAOIIOJIECHUE,
SKCIEPUMEHT, MOJIENb, THUIOTE3d, CIWHULBI (PU3MUYECKAX BEJIMYMH, ATOM,
MOJIEKYJIa,  arperaTHble  COCTOSHWs ~ BewlecTBa  (TBEPAOE,  MKUAKOE,
ra3o00pa3Hoe), MEXaHUYECKOE JBUXKECHUE (PABHOMEPHOE, HEPABHOMEPHOE,
OPSIMOJIMHEHHOE), TPACKTOPUsS, PaBHOACHCTBYIOIIAsS Ccuia, Jaedopmanus
(ynpyras, TiacTH4ecKas ), HEBECOMOCTb, COOOIIAIOIIUECS COCY/IbI,

paznuyarh siBjaeHus (qud@ysus, TEMIOBOE JBH)KCHHE YaCTUI[ BEUIECTBA,
PAaBHOMEPHOE  JIBWKEHHWE,  HEPABHOMEPHOE  JBWKCHUE,  WHEPLHS,
B3aMMOJCIHCTBHE TEJI, PABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHON OCBIO
BpalllCHUs, MEpeaava MABICHHUS TBEPABIMU TEIAMM, >KAJIKOCTIMH W Ta3aMH,
atMoc(epHOE [NaBleHHE, IUIABAHWUE TEJI, MPEBPAIICHUS MEXAHMYECKON
SHEPruM) MO OMHMCAHWIO WX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JAHHOE (PU3UYECKOE SIBJICHUE,

PAcIio3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUYECKUX SBJIICHUH B OKPY>KAFOIIEM
MUPE, B TOM YHCIIC (PU3NYECKUE SBJICHUS B NMPHUPOJE. MPUMEPHI IBHKEHUS C
Pa3IMYHBIMHA CKOPOCTSAMH B JKMBOW W HEXUBOW MPUPOAE, HECHCTBHUE CHIIBI
TPEHUsI B IPUPOJIE M TEXHUKE, BIUSHUE AaTMOCPEPHOTO NABJICHUS HA KMBOWU
OpPraHu3M, IJIABaHUE PbIO, PhIYArd B TEJE YEIOBEKA, MPUA 3TOM IMEPEBOIUTH
NPAKTHUYECKYIO0 331a4y B Y4YeOHYIO, BBIACTATh CYLICCTBEHHBIE CBOWCTBA
(Mpu3HaKK) PU3HYECKUX SIBIICHUI;

ONUCHIBaTh M3YUYECHHBIC CBOWCTBA TEJI W (PU3WUYECCKUE SIBJICHUS, HCIOJB3YS
(¢u3nyeckue BEMMYHMHBI (Macca, 0OBEM, TUIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEIHsSL CKOPOCTh, CHJla YIPYTOCTH, CUJla TSHKECTH, BEC TEJa, CUJa
TPEHUs, AABJICHUE (TBEPAOrO TENA, >KUAKOCTH, ra3a), BHITAIKHBAIOLIAS CUIIA,
MEXaHUYECKass padoTa, MOLIHOCTB, MJIEYO CHJIBI, MOMEHT CHJIbI, KO3(pPHUIIHEHT
NOJIE3HOTO JEHCTBUS MEXAHU3MOB, KHHETUYECKAs U TOTCHUMAIBHAS SHEPIHS),
OPA ONMCAHUM MPABUJIBHO TPAKTOBATh (PU3MYECKUH CMBICT HCHOJIB3YEMBIX
BCJIMYMH, WX OOO3HAYCHUS W ECAUHUIBI (PU3UYECKUX BEJIMYMH, HAXOJMTH
(OpMyJIbl, CBS3BIBAOIIME JAHHYK (U3WYECKYH) BEJIMUYMHY C JPYrUMHU
BCJIMYMHAMH, CTPOUTHh TpaUKd HM3YUYCHHBIX 3aBUCUMOCTEH (PU3NUYECKUX
BCJINYWH,

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBIICHUS U MTPOLIECCHI, UCIIOIB3YS
npaBujia CJIOKECHUS CHJT (BIOJIb OJHOM MpsiMoit), 3akoH ['yka, 3akoH Ilackans,
3aKOH ApXHMMeENa, TPABUIJIO PABHOBECHS phiyara (OJI0Ka), «30JI0TOE MPABHIION
MEXAHWKH, 3aKOH COXPAHEHMsSI MEXAaHWYECKOHW BSHEPrHM, MPH 3TOM JaBaTh
CIIOBECHYKO (POPMYIMPOBKY 3aKOHA M 3alMCBIBATh €r0 MaTeMaTH4eCKOoe
BBIPAKEHHE,

OOBSACHATH (PU3NUECKHUE SBJICHUS, TPOLUECCHl U CBOMCTBA TEM, B TOM YHCJIE U B
KOHTEKCTE CHTyalMid MPaKTUKO-OPUEHTHPOBAHHOIO XApaKTEPa: BBISBIIATH
NPUYUHHO--CIICACTBEHHBIE CBSI3H, CTPOUTH OOBICHEHWE M3 1-2 JOTMYECKUX



miaroB ¢ Omopod Ha 1-2 W3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHHIA,
(PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pewmare pacuéTHeIe 3aAaud B 1-2 NEHCTBUS, MCNOJIB3YS 3aKOHBI U (POPMYJIBL,
CBS3BIBANOIIME (PU3MUYECKHAE BETUYMHBI. HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4d
3aMHUCHIBATh KPAaTKOE YCIOBHE, TMOACTABIATh (U3WYECKUE BEJIMYMHBI B
GopMynBl W TPOBOAMTH  PACUéThl, HAXOAWTh CIPABOYHBIC JAHHBIE,
HEOOXOMMBIE JUIsl PEICHUS 33]a4, OLECHUBATh PEATMCTUYHOCTD MOTYYEHHON
(PM3UYECKON BEJIMUUHBI,

pacro3HaBarh NPoOaEMBbI, KOTOPBIE MOKHO PEIIMTH MPH MOMOIIN (PU3NUECKUX
METOJIOB, B OIIMCAHUN UCCJICIOBAHMUS BBIICIATE IPOBEPSIEMOE IIPEITOI0KEHHAE
(rumoTe3y), pa3uuaTh W MHTEPOPETUPOBATH TOJYYEHHBIA  PE3yJIbTAT,
HAXOAWTh OIIMOKK B XOJE€ OMBITA, ACTATh BBIBOBI IO €r0 PE3YyJIbTaTaM;
OPOBOAWTH OMBITHI O HAONIOACHUIO (PU3MYECKUX SIBICHHNA WIH (PU3MYECKHAX
CBOWMCTB Te€N. (OPMYIMPOBATH NPOBEPSIEMBIE MPEANONIOKEHUSA, COOMpPATh
YCTAaHOBKY M3 MPEMJI0KEHHOTO O0OpYIOBaHMs, 3aMMCHIBATH XOJ OMNbITA U
(OpMyMpPOBaTh BHIBOJIBI,

BBITIOJHAT MPSIMBIE U3MEPEHUS PACCTOSIHUSI, BPEMEHH, MAcChl Tena, 00bEMa,
CHUJIbI M TEMITEPATYPBI C UCTIOIB30BAHUEM AHAJIOTOBBIX M LIM(PPOBBIX TPHOOPOB,
3aKACHIBATh MMOKa3aHWs NOPHOOPOB € YYETOM 3a4aHHOH  aOCOMIOTHOM
ITOT'PEITHOCTA U3MEPEHUM,

OPOBOANTH MCCIICAOBAHME 3aBHCHMOCTH OJHON (PU3MYECKOH BEIWYMHBI OT
ApPYyroil ¢ WCHOJb30BAHUEM NPSIMBIX M3MEPCHUN (3aBUCHMOCTH MYTH
PAaBHOMEPHO [BHMXKYILETOCS TEa OT BPEMEHM ABIKEHUS TElA, CUJIBI TPECHUS
CKOJIBKEHMS OT Beca Tella, KadecTBa OOpabOTKM MOBEPXHOCTEH Ten M
HE3aBUCUMOCTH CHWJIBI TPEHHS OT IUIOIIAJM CONPUKOCHOBEHHUSA TEJ, CHIIBI
YIPYrOCTH OT YAJUHEHHS TPYKUHBI, BBITAIKUBAIOWICH CWIBI OT 00bEMa
MOTPYKEHHON YaCTH Tela M OT IUIOTHOCTH JKHAKOCTH, €€ HE3aBUCHUMOCTH OT
IUIOTHOCTW TeNla, OT TJIyOWHBI, Ha KOTOPYKO MOrPY>KEHO TEJNO, YCIOBUH
TUTABAHMs TEJI, YCIOBHHA PABHOBECHs pbluara W OJOKOB), y4acTBOBATh B
TUTAHUPOBAHUM y4€OHOTO MCCIIEA0BAHUS, COOMPATh YCTAHOBKY M BBINIOJIHSATH
U3MEPEHUS, CIEAys NPEAJOKEHHOMY TUIaHy, (PUKCHPOBATh PE3YyabTaThl
NOJYYEHHOH 3aBHCHUMOCTH (PH3MYECKMX BEJIIMYMH B BHIE MPEIJIOKECHHBIX
TabML ¥ rpaKOB, IENATH BEIBOJBI M0 PE3YIbTATAM UCCIICIOBAHUS,
NPOBOANTH KOCBEHHBIE MW3MEPEHHMsI (PU3MUECKUX BEJIWYMH  (TUIOTHOCTH
BEIIIECTBA KUAKOCTH M TBEPHAOTO TEja, CHJIA TPEHUS CKOJIBKCHUS, TaBICHUEC
BO3/lyXa, BBITAJKUBAIOIIAA CHJIA, JEUCTBYIOIIAd HA MOIPYKEHHOE B JKUIAKOCTH
TENO, KOIPPUUMEHT TMOJIE3HOTO NCHCTBHS TPOCTBIX MEXAHWU3MOB), CIEAys
NPEUIOKEHHOW MHCTPYKLMKM: TPH  BBIMOJIHCHUHA WM3MEPEHUHA CcoOMpaTh
OKCHEPUMEHTAIIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYCHUE UCKOMO BETMYUHBL,



e coOmoAaTh MpaBuila TEXHUKW OE30MAaCHOCTH MPH padboTe ¢ JabopaTopHBIM
000PyAOBaHUEM;

e YKa3bIBaThb NPHHLMIILI ACHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOINAKOIMECST COCYIbl, OapoOMeETp, phlvar,
MOJIBMKHEIN 1 HEMOABYIKHBIN OJIOK, HAKJIOHHAS IIOCKOCTE;

e XapaKTEPH30BaTh MPUHLUIBI JACHCTBUS U3YUYEHHBIX TPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOH HA UX OMHUCAHUSA (B TOM YHMCJIE. TOJAUIUITHAKH, YCTPOMCTBO
BOJONPOBOJA, THAPABIMYECKHANA MPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBOH
HACOC, apeoMeETP), UCMOJIb3Ys 3HAHHUS O CBOMCTBAX (PU3UYECKUX SIBJICHUNA W
HEOOXOMMBIE (PUBHUECKUE 3aKOHBI U 3aKOHOMEPHOCTH,

e MPHUBOJIUTH MPUMEPHI (HAXOAUTH MHPOPMALMIO O MPUMEPAX) MPAKTHUECKOTO
UCNOJb30BaHUsl  (PU3MYECKMX 3HAHWH B TMOBCEJAHCBHOM KM3HU IS
obecrnieueHrst 0€30MaCHOCTH MPU OOpalIeHUH ¢ MPUOOPAMHA M TEXHUUYECKUMU
YCTPOMCTBAMH, COXPAHCHUS 3I0POBbS M COOFOJICHUS HOPM SKOJIOTMYECKOIrO
MMOBEJICHUSA B OKPY/KAFOILENR CpeJIE;

e OCYULIECTBIIATH OTOOP MCTOUHUKOB MH(pOpManmu B MIHTEpHETE B COOTBETCTBAM
C 3aJJaHHBIM MOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOLINXCS 3HAHUHA U IMyTEM
CPaBHCHUS PA3JIMYHBIX MCTOYHMKOB BBIACIATH WH(OPMALMIO, KOTOpas
SBJIIETCS. TPOTUBOPEYUBON WIIA MOKET OBITh HEJTOCTOBEPHOM;

e WCHOJB30BATh MPH BBIMOJHEHUM YYECOHBIX 3aJaHUN HAyYHO--TIONYJISPHYIO
IUTEPaTypy (PU3HUECKOrO COIEPYKAHMS, CHPABOYHBIC MAaTEPUANbI, PECYPCHI
ceth  MuTepHeT, BnaAaeTh  OpUEMAMHM  KOHCICKTHUPOBAHUS  TEKCTA,
npeoOpa3zoBaHus MHPOPMALIUU U3 OAHON 3HAKOBOI CUCTEMBI B IPYTYIO;

e CO37aBaThb COOCTBEHHBIC KPATKHE NHCBMEHHBIE W YCTHBIE COOOILCHWS HA
OCHOBE 2-3 HMCTOYHHMKOB HH(pOpMaALMK (PU3NYECKOTO COACPNKAHHS, B TOM
YyHuCclie MyOJIMYHO NENaTh KpaTKhe COOOIICHHS O PEe3yNbTarax MPOCKTOB HIIA
y4eOHBIX MCCICAOBAHUNA, MPUA 3TOM TI'PAMOTHO MCHOJIb30BaTh H3YyYEHHBIN
NOHATUWHBIA  anmapar Kypca (M3HMKH, CONMPOBOXKAATH  BBICTYIUICHUE
MPE3CHTALHEN;,

e IMPH BBIIOJHEHUH YYEOHBIX TMPOCKTOB M HCCICAOBAHWUN PACIPEACIATH
0OSI3aHHOCTH B TPYIIIIE B COOTBETCTBUM C TIOCTABJICHHBIMU 3a1a4aMU, CICINUTh
3a BBIIOJIHCHUEM IIJ1aHa ACHCTBHIA, aIEKBaTHO OLICHUBATh COOCTBEHHBINA BKJIA
B JIEATENBHOCTh T'PYMIBI, BBHICTPAUBATh KOMMYHMKAaTUBHOE B3aMMOJICHCTBHE,
YUMTBIBAsi MHCHHE OKPYKAOLIHX.

K xoHuy oOyueHus B 8 kyacce npeIMETHBIEC Pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y O0YUAOIIMNXCS YMECHHIA:
e WCIOJB30BATh MOHSATHS. Macca M PasMepel MOJIEKYJ, TEIJIOBOC ABH)KCHUE
aTOMOB M MOJIEKYJ, arperaTHbE COCTOSIHHS BEUIECTBA, KPUCTAIMYECKHE W
amMop(HBIC TEJa, HACBILICHHBIA M HEHACBHIIEHHBIA Tap, BIAKHOCTh BO3IYyXa,



TEMIEPATYPA, BHYTPECHHSISI SHEPrus, TEIUIOBOM [BHTraTeNb, 3JEMEHTAPHBIN
ANIEKTPUYECKUI 3apsi, SJIEKTPUYECKOE TMOJIC, MPOBOJHUKK W JUAJICKTPUKH,
ITOCTOSIHHBIHN DJIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

pa3nuyaTh SIBICHWS (TEIJIOBOC PACIIMPEHUE M CXKATHE, TEIUIonepeaaya,
TEIUIOBOE PABHOBECHE, CMAUMBAHWE, KANWUISPHBIE SBICHUS, HCIAPEHHE,
KOHACHCALMS, IUIABIICHUE, KpUCTAIM3anus (OTBEPAECBAHUE), KHUIICHHE,
Temionepeaaya (TemIoNPOBOHOCTh, KOHBEKIMS, M3JIYYCHHE), DIICKTPU3ALUS
TEJ, B3aUMOJACHCTBHEC 3aps/IOB, NEHCTBUS SJEKTPUYECKOrO TOKA, KOPOTKOE
3aMBIKAHWE, B3aWMOJACHCTBHE MArHUTOB, ACHCTBHME MArHUTHOIO TOJIS Ha
OPOBOJAHMK C TOKOM, DJJCKTPOMArHWTHAS WHAYKLUHS) O ONUCAHHID HX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JCMOHCTPUPYIOIIUX TaHHOE
(pU3NYECKOE SBIICHUE,

pacrio3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NUYECCKUX SBJICHUI B OKPY>KarOIIEM
MUPE, B TOM 4YHCIIE (PU3NYECCKUE SBICHUS B NPHPOJEC. MOBEPXHOCTHOE
HATSHKCHUE W KaNWUISPHBIE SIBJICHUS B NPUPOJEC, KPHUCTAUIBI B MPUPOAC,
uznyueHrne COJIHIA, 3aMep3aHuEe BOAOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE
pPOCBHI, TyMaHa, WHEs, CHEra, DOJEKTPUYECKHE SBICHUS B arMocdepe,
ANEKTPAYECTBO KUBBIX OPraHU3MOB, MArHUTHOE TOJIE 3EMJIH, IPEH( MOTHOCOB,
PO MArHUTHOTO TOJIA JUTsl KA3HW Ha 3eMJIe, MOJISIPHOE CUSHUE, MPH 3TOM
NEPEBOANThL MPAKTUYECKYIO 3aJady B y4€OHYIO, BBLACIATH CYLIECTBEHHBIC
CBOIiCTBA (MPU3HAKK ) PU3NUYECCKUX SBICHUIA,

ONUCHIBAaTh M3YUYCHHBIC CBOWCTBA TEI W (PU3NUYECCKUE SIBICHUS, HCIOJB3YS
(U3nYEeCKUE BENMYMHBL (TEMIEPATypa, BHYTPEHHSS SHEPIHs, KOJIUYECTBO
TEIUIOTHI, YAEIIbHAS TEIIOEMKOCTh BEIIECTBA, yACIbHAS TEIJIOTA IJIABICHMS,
yaeabHas TEMI0Ta NapooOpa3oBaHus, YACIbHAS TEIUIOTA CrOpPaHUs TOIUIMBA,
KO3((PUUUEHT TMONE3HOr0 JCHCTBUS TEIUIOBOM MAIIWHBI, OTHOCHTENbHAS
BIQKHOCTb BO3/AyXa, OJJICKTPUYECKUH 3apsij, Cula TOKA, JJIEKTPUYECKOE
HANPsOKEHUE, CONPOTHBIICHHE NPOBOAHMKA, YACITBHOE  COMPOTHBIICHUE
BEUICCTBA, PAdOTa M MOMIHOCTh JJCKTPUYECKOTO TOKA), NPH ONHUCAHWUHU
NPABWJIBHO TPAKTOBAaTh (DPU3MYECKUNA CMBICT HMCHOJB3YEMBIX BEJIMYMH,
00O3HAYCHUsT W CAUHHULBI (PU3NYECKUX BEITUYHH, HAXOAMTH (POPMYIIBI,
CBA3BIBAIOIIME JAHHYI) (PU3MYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMH,
CTPOUTH IPAPUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3HMYECKUAX BEIMYMH;
XapaKTEePU30BaTh CBOMCTBA Tell, (PU3HUECKUE SABIICHUS U MTPOLIECCHI, UCIIOIB3YS
OCHOBHBIC TIOJIO)KEHUSI MOJIEKYJIIPHO--KHHETUYECKOW TEOPUM  CTPOCHUS
BELICCTBA, MPUHLIMI CYNEPIO3UIUHN TOJIEH (HA KAYECTBEHHOM YPOBHE), 3aKOH
COXPaHEHUs 3apsana, 3akoH Oma [uisl yyacTka uenu, 3akoH Jlxoyns—JIeHua,
3aKOH COXPAHEHWS SHEPIHM, MPH 3TOM JABaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA W 3aMUCBHIBATh €r0 MATEMATHYECKOE BBIPAKEHHCE,



OOBACHATH (PU3NUYECKUE TTPOLECCHI M CBOICTBA TEJ, B TOM YHMCIIE U B KOHTEKCTE
cuTyanui [IPAKTUKO-OPUEHTUPOBAHHOI O Xapaxrepa: BBISBIIATD
NPUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHWE M3 1—2 JIOTMYECKUX
maroB ¢ Omnopod Ha 1-2 W3Y4YECHHBIX CBOMCTBA (PU3MYECKUX SIBJICHHUIA,
(U3NYECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTENH;

pelmare pacuéTHeIC 3aAauu B 2—3 NCHCTBUS, UCNOJIB3YS 3aKOHBI U (POPMYJIBL,
CBA3BIBANOIIME (PU3MUECKUE BEJTMUYMHBI. HA OCHOBE AHAJIA3a YCJIOBHS 3a7a4d
3aNUChIBATh KPATKOE YCIOBUE, BBIABIATH HENOCTATOK HAHHBIX Ul PELICHUS
3a1a4, BBIOMPATh 3aKOHbI W (POPMyJIbI, HEOOXOAMMBIE Ui €€ PELICHMUS,
OPOBOANTh pacuéTbl M CPABHMBATH MOJYYECHHOE 3HAYCHUE (PU3MUECKOMN
BEJINYMHBI C U3BECTHBIMU JaHHBIMU,

pacro3HaBarh NPoOaEMbI, KOTOPBIE MOKHO PEIIMTH MPH MOMOIIM (PU3NUECKUX
METOAOB, WCIONB3YSd ONHWCAHWUE WCCIIENOBAHMSA, BBIAEHATH IPOBEPIEMOE
MPEANOJIOKEHAE,  OLICHMUBATH  IPABWIBHOCTH  MMOpsAJKA  MPOBEIECHHSA
VCCIIEIOBAHUS, 1€NIATh BBIBOJBL,

NPOBOAWTH OMBITHL O HAONIOACHUIO (PU3MUECKHUX SIBICHHA WIH (PU3MYECKHAX
CBOMCTB TeN (KaNMWUISIPHBIE SIBJICHUS, 3aBUCUMOCTh JABJICHUS BO3AyXa OT €ro
00BbEMa, TeMIeparypbl, CKOPOCTH MPOLECCA OCTHIBAHUS W HArpeBaHWs MPU
W3IYYCHUHN OT LIBETA M3JIyYaroleH (IOrmomaromeii) NOBEPXHOCTH, CKOPOCTh
WCIIAPEHNs. BOJABI OT TEMIIEPATYPHhl JKUAKOCTH W IUIOMIAAA €€ TMOBEPXHOCTH,
JNEKTpU3ALMg  TE€l M B3aUMOJACUCTBHE  DIEKTPUYECKUX  3aps0B,
B3aUMOJENCTBUE IMOCTOSAHHBIX MArHWTOB, BHU3yaJIM3allMsl MAarHWUTHBIX MOJIEH
[TIOCTOSIHHBIX MarHWTOB, NEWCTBUS MAarHUTHOI'O MOJIS HA MPOBOJHUK C TOKOM,
CBOICTBA JJIEKTPOMArHWTa, CBOMCTBA JIEKTPOABHTATENS MOCTOSIHHOTO TOKA):
(opMynUpoOBaTh MPOBEPSEMBIC MPEANOIOKEHUS, COOMPATh YCTAHOBKY W3
NPEUIOKEHHOTO 00OPYJOBaHMS, OMUCHIBATH XOJ OMbITa W (POPMYJIUPOBATH
BBIBO/JIbI;

BBITIOTHATE TPSAMBIE WU3MEPEHUS TEMIIEPATYPBI, OTHOCUTEIBHON BIAKHOCTH
BO3/lyXa, CHJIbI TOKA, HANPSDKEHUS! C UCTIOJIB30BAHUEM AHAJIOTOBBIX TPHOOPOB
U JTaTYMKOB (PU3MUECKHUX BEJIIMYMH, CPABHMBATH PE3YJbTATBl WU3MEPEHHH C
y4ETOM 33JaHHOM a0COTFOTHOM MOTPEIIHOCTH,

OPOBOANTH MCCICAOBAHME 3aBHCHMOCTH OJHON (PU3MYECKOH BEIMYMHBI OT
JAPYroi ¢ UCNOAb30BAHUEM MPSIMBIX U3MEPEHHIA (3aBUCUMOCTD COMPOTHBIICHUS
[IPOBOJAHUKA OT €ro JUIMHBI, IUIOLIAAX IONEPEYHOIO CEYEHUsS U YIAEIBHOIO
CONPOTHUBIICHUS BEIIECTBA MPOBOJHMKA, CHJIBI TOKA, WAYILIETO Yepes3
[IPOBOJHUK, OT  HalIpsHKEHUssT  HAa  IMPOBOJHUKE, HCCIIEIOBAHKE
NOCIENOBATENBHOTO M NMApPAUIEIBHOIO  COSAMHEHWH  NPOBOJHUKOB):
IUTAHAPOBATh MCCIEI0BAHUE, COOMPAaTh YCTAHOBKY M BBINIOJHATH U3MEPCHHS,
clienys MNPEMIOKCHHOMY IUIaHy, (UKCUPOBATh Pe3yabTaThl IMOJYYCHHOH



3aBUCHMOCTH B BUJE TAONWI[ U rpauKoB, A€iaTh BBIBOIBI MO PE3yJibTaTaM
UCCIICIOBAHMS,

OPOBOJUTh KOCBEHHBIE HW3MEPEHUs (PU3MUECKUX BEJIUYMH  (yAeTbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBIECHUE MPOBOJHUKA, PAadOTa U MOIIHOCTb
ANEKTPUUYECKOTO TOKA): NJIAaHUPOBATh U3MEPEHMS, coOupartb
AKCHEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPEUIOKCHHOW HMHCTPYKUUHU, U
BBIUUCIIATH 3HAUECHUE BETUUUHBL;

coONIOAATh MpaBWJIa TEXHUKM O€30MacHOCTH NpH padboTe ¢ JaboparopHBIM
000PyAOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOPOM HA WX OMUCaHWs (B TOM YHCJE. CHCTEMA OTOIUICHUS
JOMOB, TUTPOMETp, MapoBas TypOWHA, aMMEPMETP, BOJBTMETP, CUETUMK
ANEKTPUYECKON IHEPrUM, FJIEKTPOOCBETUTENBHBIE MPUOOPHI, HArPEBATEIbHBIC
ANEKTPONPUOOPHI (mpuMepsl), BNEKTPUYECKUE MPENOXPAHUATETH,
ANEKTPOMATHUT, AJIEKTPOABUIaTENb MOCTOSSHHOIO TOKA), UCIOB3Ysl 3HAHMS O
CBOMCTBaX  (PM3MYECKMX  SBICHMA M HEOOXOmuMble  (PU3HYECKUE
3aKOHOMEPHOCTH,

PAcIo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA U U3MEPUTENIBHBIE TPUOOPHI
N0 CXeMaM M CXEMaTUYHbIM PUCYHKaM (KHIKOCTHBI TEPMOMETP, TEPMOC,
NCUXPOMETP, TUIPOMETP, ABUrareib BHYTPEHHETO CrOpaHuUs, AJIEKTPOCKOM,
PEOCTar), COCTABMATh CXEMBI JIEKTPUUECKHAX LETNEH € MOCIECA0BATEIbHBIM U
NapauIeTbHBIM COSAMHEHUEM 3JIEMEHTOB, Pa3ivyas yCIOBHbIE 00O3HAYCHUs
DJIEMEHTOB DJIEKTPUUECKUX LIETIEH;

OPUBOIUTE MPUMEPHI (HAXOAWUTh UHPOPMALMIO O MPUMEPAx) MPaKTHUYECKOrO
UCMOJIb30BaHUSl  (U3UYECKUX 3HAHWMHA B  TMOBCEAHECBHOM KM3HM  JUIs
obecrnieueHrst 0€30MaCHOCTH MPU OOpalIcHUH ¢ MPUOOPAMHA M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHECHUS 3/I0POBbS M COOFOJIEHUS HOPM SKOJIOTMYECKOIrO
MOBEJCHUA B OKPY/KAFOILEN CpelIE;

OCYILIECTBIIATh MOUCK MH(pOpMALMK (PU3HUECKOro coaepkanus B MHTEpHETE,
HA OCHOBE HUMEIOIIMXCS 3HAHWA M NYTEM CPaBHEHUS JIOTOJHUTEIBHBIX
WCTOYHUKOB BBIJIENIATH HH(POPMALIUIO, KOTOPas SBJSETCS MPOTUBOPEUUBOM UIIH
MO>KET OBITh HETOCTOBEPHOM;

UCMOJIb30BAaTh MPU BBIMOJHEHUM YYEOHBIX 3aJaHUil HayYHO--MOMYJISPHYIO
IUTEPATypy (PU3HUECKOrO COIEPYKAHMS, CHPABOYHBIC MAaTEPUANBI, PECYPCHI
cetu  UHTepHeT, BiaAeTb NpuUEMaMU  KOHCTIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHus MHPOPMAIIUU U3 OAHON 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaThb COOCTBECHHBIE THCHMEHHBIE W KPATKUE YCTHBIE COOOMICHHS,
0000mas uHpOpPMAIMI0O W3  HECKOJIBKUX  HMCTOYHMKOB  (DPU3MYECKOTO
COJIEP)KaHUs, B TOM 4HMCIIC MyOJIMYHO MPEACTABIATH PE3YJbTATHI MPOCKTHON
WIA WCCIICIOBATENIbCKON JEATEIBbHOCTH, MPH 3TOM TPAMOTHO HMCIOJIb30BaTh



W3YYCHHBI  TNOHATHHHBIA  anmapat Kypca  (U3MKH, CONPOBOXKAATH
BBICTYIUICHUE MPE3CHTALIAEN;,

OPA  BBIOJIHEHUM YYEOHBIX MPOCKTOB M MCCICAOBAHWMN  (PU3NYECKHUX
IPOLIECCOB  PacHpenesiaTh OO0S3aHHOCTH B TIPYNIE B COOTBETCTBUM C
[IOCTABJICHHBIMU 3aJa4aMy, CJICAWTH 3a BBIITOJHECHUEM IUIaHA ACHCTBUUA H
KOPPEKTUPOBAaTh €ro, aJcKBAaTHO OLICHUBAThb COOCTBEHHBIA BKIIQ B
JNEATENIBHOCTh TPYIIMEL, BBICTPAUBATH KOMMYHHUKATHBHOE B3aUMOJECWCTBHUE,
IPOSBIISAS TOTOBHOCTD Pa3periaTh KOH(PIUKTHI.

K xonity oOyueHus B 9 Kjacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaKaTh COOPMUPOBAHHOCTD Y O0YYArOIIUXCS YMEHUI:

MCIIOB30BaTh MOHATHS: CUCTEMA OTCYETA, MAaTepHAIIbHAS TOYKA, TPAEKTOPHH,
OTHOCHTEIIBHOCTh ~ MEXaHWYECKOr0  JBIKEHUs, Jedopmanus  (ympyras,
IUTACTUYECKAs), TPEHUE, LECHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTH W
NEPETPY3KH, LEHTP THKECTH, AOCOMOTHO TBEPAOE TENO, LEHTP TSKECTH
TBEPAOIO TENA, PABHOBECHE, MEXAHMUYECKHE KOJEOAHWS W BOJHBI, 3BYK,
WHQPa3ByK M YIBTPa3ByK,  DJICKTPOMArHUTHBIC  BOJIHBI,  IIKala
ANIEKTPOMArHUTHBIX BOJIH, CBET, OMMU30PYKOCTh M JAIBHO30PKOCTb, CIEKTPHI
UCIYCKaHWS W TIOMJIOMICHHUs, aib(a-, OeTa- U ramMMma-u3yudeHus, U30TOIbI,
sJlepHast SJHEPreTUKa;

pa3nuyaTh SBICHUS (PABHOMEPHOE W HEPABHOMEPHOE MPIMOJMHENHOE
JIBW)KCHUE, PABHOYCKOPEHHOE MPSAMOJIMHEHHOE JBWKEHHE, CBOOOJHOE
[aJIEHNE TEJ, PABHOMEPHOE IBWKEHUE 10 OKPY>KHOCTH, B3aUMOJEHCTBUE TEN,
PEaKTMBHOE  JBIW)KEHHE, KONEOATENbHOE JBWXKCHME  (3aTyXarolue WU
BBIHYKJCHHBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE MABM)KCHHE, OTPAKCHUE
3BYKa, IPAMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE U MIPEJIOMIICHUE CBETA,
NOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHUE OEIOro CBETA B CIEKTP U
CIIO)KEHUE  CIIEKTPAIBHBIX  IBETOB, JUCIIEPCHSA  CBETA, €CTECTBEHHAA
PAIMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOr0 CIEKTPA W3IYUYEHUs) MO
OMMCAHWID  HMX  XapaKTEpPHBIX CBOMCTB W  HA  OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3UYECKOE SIBJICHUCE,

PAcIo3HaBATh MPOSBICHUE U3YYEHHBIX (PU3NUYECCKUX SBJICHUI B OKPYKArOIIEM
MUpe (B TOM 4uCie (PU3NYECCKUE SBJICHUS B MPUPOAC. NMPHUIMBBI M OTJIMBBL,
JNBWOKEHUE TMaHeT COJIHEYHOM CHUCTEMBI, PEAKTUBHOE [BWDKEHUE >KHABBIX
OpPraHu3MOB, BOCIIPUATHE 3BYKOB YKUBOTHBIMH, 3EMIIETPACEHHUE, CEHCMHUYECKUE
BOJHBI, I(YyHAMH, 0OXO, I[BETA TE€J, ONTHYECKHUE SBIIEHUS B IPUPOJE,
OMOJIOTMYECKOE JEHCTBUE BUAMMOTO, YIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOTO
W3NYYEHU, €CTECTBCHHBI PAJMOAKTHBHBIA (OH, KOCMUYECKHE JIYUH,
PagroOaKTUBHOE U3JIyYEHUE [IPUPOIHBIX MHHEPAJIOB, NENCTBUE
PAIMOAKTUBHBIX W3YYCHHH HA OPraHu3M 4YeJIOBEKA), MPU 3TOM IMEPEBOJIUTH



NPAKTUYECKYIO0 331a4y B Y4YeOHYIO, BBIACTATh CYLICCTBEHHBIE CBOWCTBA
(Mpu3HaKK) PU3HYECKUX SIBIICHUI;

OINKCHIBAaTh M3YUYECHHBIC CBOWCTBA TEJI W (PU3NUYECCKUE SIBJICHUS, HCHOJB3YS
(U3nYeCKUE BENMYMHBL (CPEAHsSIE M MIHOBEHHAs CKOPOCTh Tella MpH
HEPABHOMEPHOM  JIBWKEHHMH, YCKOPEHHE, TMEPEMEIICHHAE, MyTh, YIJIOBas
CKOpPOCTb, CHJA TPEHUS, CHJa VYIOPYrOCTH, CHUJa TSDKECTH, YCKOPEHHE
CBOOOJHOIO MAaJCHNUs, BEC TENIA, UMITYJIbC TENA, UMITYJILC CHIIBL, MEXaHUYECKAasl
paboTa W MOINHOCTb, NOTCHUMAIBbHAS DSHEPrHs TeNa, NOIHATOTO HAl
NOBEPXHOCTBIO  3€MJIM, MOTCHLMAIbHAS DSHEPrusl CKATOM  MPY>KUHBL,
KAHETUYECKAs SHEPrusl, MOJIHAs MEXAHWYECKas SHEPrusl, MEPHOJ M YacToTa
KoJIcOaHuii, UIMHA BOJHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA,
NoKa3areyb MPEIOMIICHHST CPEABl), MPU OMHCAHWW MPABWIBHO TPAKTOBATh
(U3NYECKUI CMBICIT MCMOJIB3YEMBIX BEIUYHAH, OOO3HAYCHUS W CAUHMIIBI
(U3NYECKUX  BEIMYMH, HAXOAUThb (OPMYJIbI, CBS3BIBAIOIIME JTAHHYIO
(U3NYECKYI0 BEIIMYMHY C JPYTMMH BEJTWYMHAMH, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJTMYHH,

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3HUECKUE SIBIICHUS U MTPOLIECCHI, UCITOIb3YS
3aKOH COXPAaHEHWS DHEPruM, 3aKOH BCEMUPHOIO TATOTECHUWS, NPUHLIAI
CYNEPNO3ULIMA CHUJI, MPUHLMIT OTHOCUTENbHOCTH ['anmuiies, 3akoHbl HbrOTOHA,
3aKOH COXPAHCHUS WMIMYJIbCA, 3aKOHBI OTPAKEHUS M MPETOMIICHUS CBETA,
3aKOHBI COXPAHEHUS 3apsI0BOT0 MU MACCOBOTO YMCEN MPH SACPHBIX PEAKLUSX,
OpU 3TOM JaBaTh CIIOBECHYH (DOPMYJIMPOBKY 3aKOHA W 3alKMCBIBATH €0
MaTEMATHYECKOE BBIPAKCHHE,

OOBACHATH (PU3NYECKUE TTPOLECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyaluMii NPAKTHKO-OPUEHTUPOBAHHOTO XAapaKTEPa: BBISBIATH NPHUYMHHO--
CIICICTBEHHBIC CBSI3H, CTPOUTH OOBICHEHHE W3 2—3 JIOTMYECKUX IIAroB C
Onopoil Ha 2-3 HM3YUYCHHBIX CBOHCTBA (M3WYECCKUX SIBICHUH, (PU3HMUECKUAX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelaTe pacyEéTHbIE 33Ja4d (OMHUPAOIIUECS HA CUCTEMY U3 2—3 YpaBHEHUI),
UCTIONBb3Ys 3aKOHBI U (POPMYJIBI, CBA3bIBAIOLME (PU3MUECKHE BEIMYMHBI. HA
OCHOBE aHAJIW3a YCJIOBHs 3a/1a4M 3aluChIBATh KPATKOE YCIOBHE, BBISBIISATH
HEAOCTAIOUIME WM W30BITOYHBIE JAHHBIC, BBIOMPATH 3aKOHBI U (POPMYJIBL,
HEOOXOMMMBIE  AJIE  PEIIEHUWsS, MPOBOAUTH  PacuyéTel W OLEHUBATH
PEATUCTUYHOCTB MOJIYYCHHOTO 3HAYCHHS (PU3NUECCKON BETMYMHBI,
pacro3HaBarh MPoOIEMBbI, KOTOPBIE MOKHO PEIINTH MPU MOMOIIM (PU3NIECKUX
METOJIOB, HCIOJIb3Ysl OMHMCAHWE WCCICAOBAHUS, BBLACTATh MPOBEPIEMOE
OPEINONIOKEHNE,  OLUEHUBATh  MPABHJIBHOCTH  MOPSJAKA  MPOBEICHUS
WCCJICIOBAHMSI, JIENIaTh BBIBOJIbI, MHTEPIPETHPOBATh PE3YJIBTATHI HAOIIOACHUI
Y OTIBITOB;



OPOBOJUTH OMBITHI MO HAOMIOAEHUIO (PU3MUECKUX SBJACHUN WIN (PU3MUECKUX
CBOMCTB TeN (M3YYCHHE BTOPOTO 3akoHAa HBIOTOHA, 3aKOHA COXpaHEHMUs
SHEPIruM, 3aBUCUMOCTb MEpHOJa KoJieOaHUi MPY>KMHHOTO MasTHUKA OT MacChl
rpy3a M SKECTKOCTH MOPYKUHbI M HE3aBUCHUMOCTh OT aMIUTUTYIbl MAaJbIX
KoJicOaHu#, MPSIMOJIMHEHOE paclpOCTPAHEHUE CBETA, Pa3jIOkKEeHUE OeNoro
CBETa B CMEKTP, M3YUYCHUE CBONCTB M300paKCHUS B IJIOCKOM 3€pKajic U
CBOWMCTB HM300paKEHUS NpeaMeTa B COOMpArOLICH JIMH3E, HAOIIOICHUE
CIUIOLIHBIX M JIMHEHYATHIX CHEKTPOB M3IYUYEHHUS ). CAMOCTOSTEIBHO COOMpaTh
YCTAHOBKY M3 M30BITOUHOTO Habopa 000pyIOBaHMsI, OMKUCHIBATH XOJ OMbITA U
€ro pe3yJabTarhl, ((OPMYTUPOBATH BHIBOJIBI;

OPOBOJUTH MPU HEOOXOMMMOCTH CEPUI0 MPSIMBIX W3MEPEHU, Ompeaesss
CpeoHee 3HAYCHHME HM3MEpPAeMOil  BenuuuHbl  ((POKYCHOE  paccTosiHuE
coOuparomieii  1MH3bI), OOOCHOBBIBATH  BHIOOP  cmocoda  U3MEpPEHUs
(M3MEPUTENBHOTO MPUOOPA);

OPOBOJUTH  MCCICIOBAHUE  3aBUCUMOCTEH  (PU3MUECKUX  BEIMYMH  C
UCMOJIb30BAHUEM TPSIMbIX M3MEPEHMI (3aBUCUMOCTb MYTH OT BPEMEHU MPH
PaBHOYCKOPEHHOM JIBMKEHUM O€3 HAYaJIbHOH CKOPOCTH, MEPHOJA KOJeOaHMA
MaTeMaTUYECKOTO MAasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YIJia OTPAKEHMUSI
CBETA OT yIjia MaJCHUs U YIJia MPEJIOMIIEHUS OT YIJia MaJeHusl ). TIaHUPOBATh
UCCIIEI0OBAHUE, CaMOCTOSITENIbHO  cOOMpaTh  YCTAaHOBKY, (DMKCHPOBAThH
pe3yNbTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NUECKUX BETMUYMH B BUJIE TaOJHUIL U
rpaMKOB, JeJIaTh BHIBOJIBI MO PE3YJbTaTaM MCCICI0BAHUS;

OPOBOJIMTH KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BEIMUYMH (CPEIHSS CKOPOCTh U
YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM MIBM)KEHUM, YCKOPEHHE CBOOOIAHOTO
najicHus, >KECTKOCTb MPYXKUHBL, KOX(PQUIMEHT TPEHUS CKOJIBKEHUS,
MexaHuyeckas padoTa M MOLIHOCTb, YacTOTa W Nepuoi KoneOaHwid
MaTeMaTU4YeCKOTO U MPY>KUHHOTO MASTHUKOB, ONITUYECKAs CUjia COOMPAOLIEH
JVH3bI, PAIMOAKTUBHBIA  (OH): TMMIAHUPOBATH M3MEPEHHUsA, COOMPATH
OKCIEPUMEHTAJIBHYI0  YCTAHOBKY M BBIMOJHSTH  M3MEPEHHUS,  CIEAys
OPE/UIO)KEHHOH ~ WHCTPYKIMK,  BBIUMCIATH  3HAYCHUE  BEJIMYMHBI U
AQHAJIM3UPOBATh MOJIYYECHHBIC PE3YJbTaThl ¢ YUYETOM 3aJaHHON MOTPEUIHOCTH
N3MEPEHUIL;

cOONIOAATh MpaBWJIa TEXHUKM O€30MacHOCTH NpH padoTe ¢ 1aboparopHBIM
000PyAOBaHUEM;

pa3iuyaTth OCHOBHBIC TPU3HAKM M3YYCHHBIX  (PU3MUECKUX  MOJEICH:
MaTepualibHas TOYKa, aOCOJIFOTHO TBEPJOE TENO, TOUCUHBIA MCTOUYHUK CBETA,
Jy4, TOHKasl JIMH34, IJIaHEeTapHask MOJIENIb aTOMa, HyKJIOHHAsi MOJI€Ib aTOMHOTO
apa;

XapaKTEpU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOHCTB € OMOPOil HAa MX OMMCAHUS (B TOM YMCIIE. CIHUIOMETP, NATUYUKU



MOJIO’KECHUSI, PACCTOSIHUSL M YCKOPEHHWs, PaKeTa, 3XOJIOT, OYKH, MEPHUCKOIL,
(oroanmapar, ONTHYECKHAE CBETOBOJBI, CHEKTPOCKON, TO3UMETP, Kamepa
BuiibcoHa), uWCHosib3yss 3HAaHUS O CBOHCTBAX (PU3UYECKUX SIBJICHUH U
HEOOXOMMBIE (PU3AYECKUE 3aKOHOMEPHOCTH,

UCIOJIb30BaTh CXEMbl M CXEMATHYHBIC PUCYHKH W3YYECHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPHUTENBHBIX MPUOOPOB M TEXHOJOTUYECKMX MPOLECCOB MpPHU
peIEHUN YUeOHO--MPAKTUYECKUX 3a/1a4, ONTUYECKUE CXEMBI JIJIsl TOCTPOCHUS
M300PKECHUN B IJTIOCKOM 3€pKAJIE U COOMpPAIOILIEH JTMH3E;

OPUBOIUTH MPUMEPHI (HAXOIUTh MHPOPMALMIO O MPUMEPAx) MPAKTUUYECKOTO
UCMOJb30BaHUsl  (PU3MYECKMX 3HAHWH B  MOBCEJAHCBHOM JKM3HM  JJIs
obecnieueHrst 0€30MaCHOCTH MPU OOpalIcHUH ¢ MPUOOPAMH M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHECHUS 3I0POBbS M COOIFOJICHUS HOPM 3KOJIOTMYECKOIrO
MOBEJICHUA B OKPY/KAFOILEN CpeEJIE;

OCYILECTBIIATh MOUCK MH(pOpMALMK (PHU3HUECKOro coaepkanus B MHTEpHETE,
CaMOCTOSITENNBHO  (OPMYJMPYST MOWMCKOBBIM  3ampoC, HAXOAUTh MYTH
ONpPEACTIEHUS]  JOCTOBEPHOCTH  MMOJIYYCHHOH MHQPOPMAMU HA  OCHOBE
UMEIOIINXCS 3HAHUN U TONOJTHUTEIIbHBIX UCTOYHUKOB,

WCIOJb30BaTh MPH BBINOJHEHUN YUYEOHBIX 3aJaHUH HAy4HO--TIONYJISPHYIO
IUTEPaTypy (PU3HUECKOrO COIEPYKAHMS, CHPABOYHBIC MAaTEPUANIbI, PECYPCHI
ceth  MHTepHeT, BnaaeTh  OpUEMAMH  KOHCIEKTHUPOBAHUS  TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCBMEHHBIE M YCTHBIE COOOIICHWS HA OCHOBE
uH(pOpPMAllM W3 HECKOJBKAX WCTOYHUKOB (PU3MYECKOTO COACPIKAHWS,
nyOJMYHO TPEACTABNIATH PE3YJIBTAThl MPOCKTHOW WIIM HCCIEN0BATENIBCKON
JNEATENIBHOCTH, TIPA OTOM T'PAMOTHO HCHOJIB30BATh W3YYECHHBIA MOHATHUHHBIN
anmapar M3y4aecMoro pasjaena (HU3MKM M CONPOBOXKAATH BBICTYIUICHUE
NPE3eHTALKEH ¢ YYETOM OCOOEHHOCTEN ayAMTOPHHA CBEPCTHHUKOB.
























