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IHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHMs
COCTaBJICHa Ha OCHOBE MOJOKEHHM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTEIbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéToM (penepanbHON padoyell mMporpaMmMbl BOCIIUTAHUS U
Konnenuu npenonaBanus yue6Horo npeamera «Dusnkay.

Copepxanue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmMupoBaHue
€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH OOYYarONIUXCS M OPTaHHM3aIlldI0 H3yYCHHSI
GU3NKN Ha NEATEILHOCTHOW OCHOBE. B mporpamme mo (u3MKe yYHTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpemMera B peanusanuu tpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyYeHHs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUs.

[Tporpamma mo (u3HKe yCTaHaBIMBAET pacmpesesieHne yaeOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), MpejjaraeT OpUMEPHYIO MOCIEI0BATEILHOCTh
W3Y4YEHUS TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCp>KaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroIIuXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOAMYECKOM
MTOMOIIY YYUTEITIO B CO3/IaHNU paboveii mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®dusrka ABISETCS  CUCTEMOOOpa3ylIUM JUIsi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TIPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
W SIBJIGHUM, H3y4YaeMbIX XUMHUEH, Ouosioruerd, acTpoHomMued u (¢GU3NUIECKON
reorpagueii, BHOCUT BKJAJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
MPEIOCTaBIsAET HamOoJiee SCHbIE O0pa3Ibl MPUMEHEHHS HAYyYHOTO METoja
MO3HAHUSA, TO €CTh CII0C00Aa MOTYUYEHUS JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna w3 raaBHBIX 3a7ad (PU3MUECKOTO OO0pa3oBaHHUS B CTPYKType OOIIEro
o0pa3oBaHUsg COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM TpaMOTHOCTH U
MHTepeca K HayKe y 00ydJaronuxcs.

N3yuenne @Quiznku Ha 0a30BOM ypOBHE MPEIINOJaracT OBJIAJICHHUE
CJIETyIONUMU KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOIMMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OIIEHWBATH W MOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNS,

e HHTEPIPETHPOBATH  JAaHHBIE W  WCIOJB30BaTh  HAyYHBIC
JI0KA3aTeIhCTBA JIs TIOJTYYCHUS BBIBOJIOB.

Henmn wusyueHuss (PU3NKK HAa YpPOBHE OCHOBHOIO OOINEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenvera «®Pusuka» B
oOpa3oBareibHbIX opraHuzaumsx Poccuiickoii @exnepauuu, peanu3yrOIIUX
OCHOBHBIE  0011€00pa3oBaTeNbHbIE MPOTPAaMMBl, yYTBEPKAECHHOW pelICHUEM



Konnerun Munucrepcrsa npoceienust Poccuiickoit denepanuu (mpoTokoa ot 3
nexadps 2019 r. Ne [1K-4BH).
Heaun ndyyenus pusnku:

NPHOOPETCHHE HWHTEpeca W CTPEMIJICHHS OOYYalomUXCsl K HaydHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSIM;
dhopMUpOBAaHHE HAYYHOTO MHMPOBO33PSHHsSI KaK pe3yibTaTa H3y4YCHUS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHHUE TIPEACTABICHUN O PO (DU3UKH IS PAa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE  TMPEJCTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
npoecCHOHATBLHOMN JACATCIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOJATOTOBKA K
JabHEUIIIEeMy 00YYCHHUIO B 3TOM HAIPaBIICHUH.

JlocTKeHHE 3TUX IIeJIeld MpOorpaMMbl MO0 (U3MKE Ha YPOBHE OCHOBHOTO
o0riero oOpazoBaHusi 00ECTICYNBACTCS PEIICHUEM CIIEAYIONINX 3a4aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHWM  BEHIeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, SJEKTPHUUYECKHUX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSIX;

MpUOOpPETEHUE YMEHUN OMUCHIBATH U OOBICHATH (DU3NUYECKHUE SIBJICHUSI C
WCIIOJIb30BaHUEM MOJTYYEHHBIX 3HAHUI;

OCBOEHHE METOJOB PpEIICHUS NPOCTEHIIMX pacy€THhIX 3ajady ¢
UCII0JIb30BAaHUEM bu3nUecKux MoJIeTieH, TBOPYECKUX u
MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUU HAOIIOAATh NPUPOJHBIC SIBICHUSI U BBINOJIHATH OIBITHI,
nabopaTopHble pabOTBI M IKCHEPUMEHTAIBbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX TPUOOPOB;

OCBOCHHUE MPUEMOB palbOThl ¢ MHPOPMAIIUEH (PU3HMUECKOTO COJEpKaHUs,
BKJIIOYass UH(POPMAIMIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKH, aHAIU3 U
KPUTHYECKOE OIICHUBaHUE WH(pOopMaIny;

3HAKOMCTBO €O chepamu TpoPecCHOHATIEHON NEeATeTbHOCTH, CBSI3aHHBIMU
C (GU3MKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHXKEHUAX (PU3UUECKOM HAyKH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILETO

oOpasoBanus orBoautcs 238 vacos: B 7 kiacce — 68 yacoB (2 yaca B Hellelo0), B 8
KJ1acce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 102 gaca (3 yaca B HEZEIO).

[Ipennaraemslii B mporpaMMe no (pu3MKe MepedyeHb JabopaTopHBIX padoT U
OIBITOB HOCUT PEKOMEHATENbHBIA XapaKTep, YUUTEIb JIEJIAET BEIOOP MPOBEACHUS



7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBHUIYAIbHBIX OCOOEHHOCTEU
oOy4Jarommxcs, CIHUCKa HKCIEPUMEHTAIbHBIX 3a/JaHMM, MpeiaraéMblXx B pamMKax
OCHOBHOT'O FOCYAapCTBEHHOT'0 dK3aMeHa 1o (U3HKE.



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Pazgen 1. ®usuka u e€ poJib B IO3HAHUHU OKPY:KAKILEr0 MUPa.

®usuka — Hayka O npupoie. SBineHus npupoapl. Ouznyueckue SBICHUS:
MEXAaHUYECKUE, TEIUIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3MmepeHue @uanueckux BelWyuH. PuUznyeckue
npubopsl. [TorpemHocts u3mepenuil. MexxayHapoaHasi CUCTEMa €IMHMII.

Kak ¢wm3uka u JApyrue ecTeCTBEHHbIE HAyKW H3Y4YalOT TPHUPOY.
EcTecTBeHHO-HAYUYHBIM METOJl TO3HAHMS: HAONIIOJACHHE, TOCTaHOBKAa HAYYHOTO
BOIIPOCA, BBIIB)KEHHE THUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOroaemoro sipiieHus. Onucanure GU3NIECKUX SBJICHUHN C TTOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SABJICHUSL.
2. Dusuyeckue MpUOOPHI U MPOLEAypa MPAMBIX U3MEPEHUI aHAJIOTOBBIM H
1 ppoBBIM MPUOOPOM.
Jlabopamopnsie pabomel u onvimeol.
1. OmnpeneneHue EHbI IeTIEHUS IKaJIbl U3MEPUTEIBHOr0 Mpubdopa.
2. M3mepeHue pacCTOSAHUMU.
3. H3zmepenue o0bEéMa XKUAKOCTH U TBEPJOTO Tea.
4. OmnpeneneHre pa3MepoOB MaJlbIX TE.
5. M3Mepenue Ttemmeparypbl MPU MNOMOIIM KUIAKOCTHOIO TEPMOMETpA H
JIaTYNKA TEMIIEPATYPBI.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THUIIOTE3bI: JATBHOCTH MOJIETA
apuka, MyImeHHOro TOpU30HTAIbLHO, TeM OOJIbllle, 4YeM OOJIbIlI€ BHICOTA
MycCKa.

Pa3znen 2. IlepBoHavasibHble CBeCHUSI 0 CTPOCHUH BelIeCTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJb, WX pa3Mmepbl. OINbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BELIECTBA.

JBmwxenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temneparypoil. bpoyHoBckoe nBmwxeHue, auddysus. BzaumoneiicTBue wyactuil
BEIIECTBA: MIPUTSHKEHUE U OTTAJIKMBAHHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTAIITMYECKUX) Tell. B3auMOCBs3b MeXAy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHKCHHSI.



2. HaGmonenue nuddyzuu.
3. HabGmomenume ~ siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OneHka JuaMeTpa aroMa METOJOM psloB (C  HCIOJIb30BaHUEM

doTorpaduii).
2. OnbITHI 1O HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnpIThI 10 OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TTPUTSAKEHUS.
Pa3nen 3. /IBu:keHHe U B3aUMo/elicTBHE TeJl.
MexaHnnueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHIKCHHE.
Ckopoctb. CpeliHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBHKEHHUHU. Pacyér mytu u
BPEMEHHU JIBUKECHUS.
SIBieHue wuHepIMU. 3aKOH WHEpUMH. B3aumojaeiicTBue Tel Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
o0BEMa BeIECTBA.
Cuila Kak XapakTepucTUKa B3aumojaeicTBus Tena. Cuila yopyrocTd M 3aKOH
['yka. M3mepenune cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBIIEHHE TIATOTEHHS W CHJIa
TsoxkecTd. Culla TSHKeCTH Ha Ipyrux mianerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOW IpsiMoM. PaBHonelcTBytomas cuii. Cuiia TpeHUs.
TpeHue CKOJIbXKEHHS U TPeHHUE TTOKOs. TpeHue B MpUpoje U TEXHUKE.
Hemoncmpauyuu.
1. HalGmroneHne MexaHMuecKoro JBHKECHUS TeTa.
2. HM3mepeHune CKOpOCTH NPSIMOJIMHENHOTO IBHKECHUSI.
3. HaOmronenue siBneHus nHEpUUU.
4. HaOmroneHrne M3MEHEHUs! CKOPOCTHU MPU B3aUMOJIEHCTBUH TEJI.
5. CpaBHEHHE Macc M0 B3aUMO/JICHCTBUIO TEJL.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX 110 OJJHON MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHue CKOPOCTU PABHOMEPHOTO JBUKEHUS (IIapuKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO0 aBTOMOOMIISI M TaK J1ajiee).

2. OmpeneneHue cpeaHEel CKOPOCTH CKOJBKEHHsA Opycka WM IIapuKa IO
HaKJIOHHOM ITIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TeENA.

4. OmbITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh pACTSKEHUS (Iedopmaiun)
MPY>KUHBI OT MPUI0KEHHOM CHUIIBL.

5. OnbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHS CKOJIbBXKEHUSI OT
BECa TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, s KMAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBUIEHUS! U YBETUYECHUS J1aBiieHud. J[aBieHue rasa.
3aBUCHMOCTh JaBJIeHHA raza OoT oO0b&ma, TemmepaTypsl. l[lepemaua maBienus
TBEPJIBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH I[lackans. [lneBMarnueckue
MalIuHbl. 3aBUCUMOCTH JABJIEHUS JKUJIKOCTU OT THyOuHBI. [mapocraTudyeckuid
napanokc. Coobiaronuecs cocyasl. ['napaBauyeckue MexaHU3Mbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
BO3aAyHON oOonouku 3emuu. Omnbeit Toppuuennu. M3mepenue armocdepHOro
JIaBJICHUA. 3aBUCUMOCTh aTMOC(EpHOTO JaBIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 1151 U3MepeHust aTMOCHEPHOTO TaBJICHHUS.

[elicTBue KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxoraBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TeMIepaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTHIO U Ta30M.

Coobmaromuecst CoCy/ibl.

['mppaBnuyecknii mpecc.

[IposiBnenue nericTBust aTMOC(PEPHOTO JaBICHUSI.

3aBUCUMOCTh BBITAJKUBAIOUIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU
TeJa U MJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KHUJIKOCTH.

8. YcioBME IJIaBaHMs TEJN: IUIABAHUE WJIM MOTPYKEHHE Tell B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEH TeJla U KUAKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpy>KEHHOM B
XKUJKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAJIKMBAIOIIEHM  CWIBL, JEHUCTBYIOLIEM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CUIIbI, AEHCTBYIOIIEH Ha TEJIO
B KHUJKOCTH, OT MaccChl TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKUBAIOIIECH CHIIBI,
JNEUCTBYIOIIEH Ha TeJIO B JKUJIKOCTH, OT O00BEMa TMOrpyKEHHOU B
YKUJKOCTh YaCTH T€JIA U OT IJIOTHOCTH KUJIKOCTH.

5. KoHcTtpyupoBanue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKU U
onpenesieHne e€ rpy30noabEMHOCTH.

Pa3znen 5. PaGora u MoliHOCTh. JHeprus.

Mexanunueckast padota. MOIIHOCTb.

[IpocTbie MexaHW3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio

paBHOBecusi pbluara. [IlpumeHeHue mpaBuiia paBHOBECUs phluara K OJIOKY.
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«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass odHeprusa. KuHermyeckas W IOTEHUHMAJIbHAsA OHEPIUs.
[IpeBpalieHre OJHOTO BH/1a MEXaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUHU B MEXAHHKE.

Hemoncmpauyuu.

1. IIprmepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomel u onvimol.

1. Omnpenenenue padOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIB)KEHUU Teja

110 TOPU30HTAIIBHON TIOBEPXHOCTH.
2. HccnenoBaHue yclOBUN paBHOBECUS pblyara.
3. Hsmepenue KIIJ] HaKIOHHOM IIOCKOCTH.

4. V3ydyeHune 3aKOHa COXPAaHECHUS MEXAHUYECKON SHEPTUH.
8 KIIACC

Pa3zneu 6. TenuioBbie AiBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO--KHHETUYECKOH TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUU.

Mogenu TBEPAOTO, KHIKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra30B, KUIKOCTEH U
TBEPIBIX TEJ HA OCHOBE TIOJIOKEHHUU MOJEKYJSIPHO--KUHETUYECKOM TEOPHH.
CmaurBaHHE U KalWJUISIPHBIE SIBJIEHUS. TEIIOBOE paClIMPEHNE U CKATHE.

Temneparypa. CBsizb TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHHUS
yacTull. BuyTpenHsisi sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEW HHEPruu:
Teronepeaada U COBEpLICHUE paboTHI. Bunpl TEIUIONEpENaAUH:
TEILIONPOBOJIHOCTb, KOHBEKIMS, U3JIyYCHHUE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH H
TEIUIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oananca. [lnaBneHue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BELIECTB. YJENbHAas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas TeruioTta
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTrMochepHOro
JABJICHMUS.

BrnaxxHocTts BoO3IyXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[TpuHiuner pabotel TemoBblx asurareneil KIIJ[ temmoBoro nBurartens.
TeruioBble IBUTaTENIN U 3alIUTa OKPYKAIOIIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. HaOmroneHue OpOyHOBCKOTO JIBH>KEHHSI.
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HaGmonenune nuddysuu.

HaOnronenue siBneHnii cMauyMBaHUs U KaMWUIAPHBIX SIBIICHUM.
HabmroieHre TemioBoro pacumpeHus Tel.

N3meHeHne naBieHUs ra3a MpU W3MEHEHUH 00bEMa W HAarpeBaHUU WJIU
OXJIAXKJICHHU.

[IpaBuna n3MepeHus: TeMIeparypsl.

Buel Teronepenaym.

OxJta)kieHue IpHu COBEPIIEHUH padOTBHI.

HarpeBanwne npu coBepiieHUH padOThl BHEIITHUMH CHJIAMH.

. CpaBHEHHE TEINTIOEMKOCTEH Pa3IMYHBIX BEIIECCTB.

. HaGmronenue kuneuus.

. HaGmrogenmne moctossHCTBA TeMITepaTyphl TPH TIIaBJICHUH.
13.

Mopaenu TEenJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKCHUS.
OnBITHI 110 BRIPAIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WJIU Caxapa.
OneITel MO HAOTIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH WU
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE IIMPUIIA.

OnbITEI, AEMOHCTPUPYIOUIME 3aBUCUMOCTbH JAaBJICHUS BO3[yXa OT €ro
0o0bEMa 1 HArpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmionenne wu3MeHeHUsT BHYTPEHHEH OJHEpPruM Tella B pPe3yJsbTare
Teronepeaayr U paboThl BHEITHUX CHJI.

HccnenoBanue sBIEHHS TEIIOOOMEHAa MpPU CMEIIMBAHUM XOJIOJHOW U
ropstiei BOJIBL.

Onpenenenue  KOMMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOAOW  IIpHU
TEII000MEHE C HAarPEeThIM METATUIMUECKUM HIHJIUHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne npoiecca UCIapeHus.

Onpenenenne OTHOCUTEIBHOM BIIAXKHOCTH BO3/1yXa.

Omnpenenenue yAenbHON TEMIOTHI MIJIaBJICHHUS JIbJIA.

Pazges 7. diekTpudyeckue ¥ MAarHUTHbIE SIBJICHHS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUUYecKuX 3apsaoB. BzammoneilicTBue
3apsUKEHHBIX  Tell. 3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apSKEHHBIX T€J OT BEJTUYUHBI 3apsAJI0B U PACCTOSHUAS MEKY TEJIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3iiekTpudeckoro noiist. I[lpuHnun
CYNEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3aps.
Crpoenne aroma. IIpoBOgHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHEHMS
AIIEKTPUYECKOTO 3apsiia.

DONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
M cTOYHUKM TIOCTOSIHHOTO TOKa. JIeWCTBUS HSJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUYECKHUI TOK B )KHJIKOCTAX U Ta3ax.

Onektpuueckasgs uenb. Cuima  TOkKa.  DJIEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBiieHHE MPOBOJHMKA. Y IEJbHOE CONPOTUBJIEHUE BewlecTBa. 3akoH Oma
il ydactka uenu. [lociemoBarenbHOE M MAapaisIebHOE  COCAMHEHUE
MIPOBOJAHUKOB.

Pabora ® MOIIHOCTH 3JIeKTpUuecKoro Toka. 3akoH Jlxoyns—JleHua.
DJeKTpUYECKUE LIETH U MOTPEOUTENH IEKTPUUECKOil sHepruu B ObITy. KopoTkoe
3aMbIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoAeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnuTtHoe nosie. MarHuTHOe 1nosie 3eMJId M €r0 3HAYCHUE NI KU3HU Ha 3eMJIe.
OneiT  Opcrega. MaruurHoe 1oje  3JeKTpUYecKkoro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[eiCTBME MarHUTHOIO MOJI HA POBOJHUK C TOKOM.
DNEeKTpoJBUraTelib MOCTOSHHOTO TOKa. Vcnoib30BaHWE >IEKTpOABUraTeneid B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apajnes. SABneHue sekTpoMaruuTHON uHaykuuu. [IpaBuiio Jlenua.
DIIEKTPOreHepaTop. Crnoco0bl MOy YECHHS ANEKTPUYECKOU SHEPIUHu.
DNEeKTPOCTAHIIMH Ha BO30OHOBJISIEMBIX HCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DNeKTpU3aLus TeNl.
JIBa poaa 3JIEKTPUYECKUX 3apsII0B U B3AMMOJACHUCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M JENUCTBUE JIIEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYyKLIHS.
3aKOH COXPAHEHUS JIEKTPUUECKUX 3apsIOB.
[IpoOBOAHUKH U TUDIIEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKH TOCTOSIHHOTO TOKA.
JleficTBUSA DIEKTPUYECKOrO TOKA.

. DIIEKTPUYECKHI TOK B dKUJKOCTH.

. I'a30BBbIi pa3ps.

. I3MepeHune Cuitbl TOKa aMIIEPMETPOM.
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. U3Mepenne 37eKTpuIeCcKOro HanpsKeHUs: BOJIbTMETPOM.

. PeocTtar 1 MmarazuH cOnpoTUBIICHUM.

. B3anmoieiicTBrE MOCTOSSHHBIX MAarHUTOB.

. MoaenupoBaHue HEBO3MOKHOCTH Pa3eIEHUs IMOJOCOB MarHUTa.

[T S S S Y
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MArHUTOB.

OmneiT Dpcrena.

MarauTHoe 1oJie Toka. DJIEKTPOMAarHur.

JleficTBHE MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

DIEeKTpOABUraTesb NOCTOSHHOIO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.

Omnerter ®apagnes.

3aBUCUMOCTh HAIlpaBJIEHUS MHIYKIMOHHOIO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHU.

DNeKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwvie padbomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIOACHHWIO DJEKTPU3ANNKM TeJI WHIYKIHEH W Tpu
COIPUKOCHOBEHUHU.

HccnenoBanure ACUCTBUSL DJIEKTPUUYECKOTO IOJISI HA TPOBOJHHUKU U
JDIIEKTPHUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON LIETTH MOCTOSIHHOTO TOKaA.
W3mepenne u peryimpoBaHie CUJIbl TOKA.

N3mepenne u peryaupoBaHue HAMPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 pPEe3UCTop, OT
CONPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS Ha pEe3UCTOpeE.

OnbITHI, JIEMOHCTPHUPYIOIIHE 3aBHCHUMOCTb ANEKTPUYECKOTrO
COINPOTUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUJIOHIAJAM TOMEPEYHOTO
CCUCHHMS M MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSOHKEHUH MpU TOCIETO0BATEIHLHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBmia [Uisi CHJIBI TOKAa MPH NapajuieIbHOM COEAMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AJIEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH  AJIEKTPUYECKOTO TOKA, BBIICTSEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIOYKy, OT
HaIIpsSKEHUS Ha HEW.

Onpenenenue KIIJ[ HarpeBaTerns.

HccnenoBanre MAarHUTHOTO B3aMMOJIEUCTBHS MTOCTOSIHHBIX MarHUTOB.
M3yyeHne MarHWTHOTO TIOJISI  TOCTOSIHHBIX ~MAarHMTOB TIPH  HX
OOBEAMHEHUY U PA3/CIICHUN.

HccnenoBanue qeiCTBUS 3JEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEJIKY .



17. ONBITBI, JI€MOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJECHCTBUS
KATyIIKd C TOKOM M MAarHMTa OT CHJIbl TOKA W HAIpPaBJICHUS TOKa B
KaTyIlKe.

18. MI3yueHue nelcTBUSL MarHUTHOTO I10JIS1 HA IPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl AIEKTPOBUTATENS.

20. U3mepenne KIIJ[ anekTpoaBUrarelbHOW yCTaHOBKH.

21. OnBITBI O MCCIEAOBAHUIO SIBJIEHUSA DJJIEKTPOMArHUTHOM WHIYKLUU:
MCCIICJOBAHUE W3MEHEHHM 3HAYEHUS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanuyeckoe JBWXKEeHME. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWXKEHUsS. PaBHOMEpHOE NPSAMOJMHEWHOE
IBMXeHHEe. HepaBHOMEpHOE MPAMOJIMHENHOE ABWKEHUE. CpellHsIst 1 MTHOBEHHAS
CKOpOCTb TeJia IPU HEPABHOMEPHOM JBHKEHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEWHOE nBrkeHHe. (CBoOOmHOE
najgenue. OnbiThl ["anues.

PaBHOMepHOE ABMMXEHUE MO OKpYyKHOCTH. Ilepumon u yacrora oOpauieHus.
JIuHeiHas u yriioBast CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsriit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tpernii 3akoH HproToHa.
[IpuHUIMD Cynepno3uuu CUJl.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHUS, CUJla
TPEHUs MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOIHOTO
najeHus. J[Buxenue miuanetr Bokpyr Conuua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTs 1 neperpysku.

PaBHoBecue matepuanbHON TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOrO TeJa € 3aKPEIJIEHHON OChIO BpalleHusl. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynbee Tena. M3menenne mMmyinbca. Mmysibe cribl. 3aKOH COXpaHEHUs
MMITyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
Tpenus. CBsi3b 3HEpruu U padoThl. [loTeHMaIbHAS PHEPTUS TEJa, MMOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMiin. [loTeHIManbHas SHEprus cxaTou npyxkuHel. Kunernueckas
sHeprud. Teopema 0O KHHETUYECKON HHEPruu. 3aKOH COXPAHEHUS] MEXAHHYECKOU
SHEPIUMU.

Hemoncmpayuu.

1. HabGmrogeHne MeXaHUYECKOTO JABUKEHUS Tela OTHOCUTENBLHO Pa3HBIX Tell

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

CpaBHeHHE TyTel W TPAEGKTOPUN JBHXKEHHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

M3mepeHne CKOPOCTH M YCKOPEHUS IPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne Npru3HaKoB PaBHOYCKOPEHHOTO JIBUKEHUS.

HaGmntonenue nBM>KeHUS Tella MO0 OKPYKHOCTH.

HabGnronenne MexaHn4eCcKUX SIBIICHU, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenmexkka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JBHKECHUHU
OTHOCHUTEIHHO KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOpPEHHS Tejla OT MAcChl TE€Jla W JEHCTBYIOLIEH HAa HEro
CHUJIBL.

HaGntonenue paBeHcTBa CHII IIPU B3aUMOJIEUCTBUH TETI.

M3meHeHue Beca Tesna Ipyu yCKOPEHHOM JBHKECHUH.

IIepenaua umirysibca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICHUCTBUU TEll.

CoxpaHeHue UMITyJIbca PU HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHHe UMITyJIbCa ITPH a0COTIOTHO YIPYTOM B3aUMOJACHCTBUU.
Habmoienue peakTHBHOTO IBHKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUHU TTPU CBOOOIHOM IaJICHUU.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU NIPU JBUKEHUU Tena Mo ACHCTBUEM
MPY>KUHBI.

Jlabopamopnwvie padbomel u onvimol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JAJbHEWUIIEro PaBHOMEPHOIO
JBIKEHUS IIAPUKA WM TEJIEKKH.

Onpenenenue cpegHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
LIapyKa 10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpPEHHsl Tela MpPU PABHOYCKOPEHHOM JIBHJKEHHUH I10
HaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCMMOCTHM IYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM
JIBIKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka TruIOTE3bl: €CIM NpPH PaBHOYCKOPEHHOM JIBIDKEHHHM 0e€3
HAaYaJIbHOM CKOPOCTH IYyTH OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHUE TPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBaHnne 3aBUCUMOCTH CHJIBI TPEHHMS CKOJBXEHUS OT CHIIBI
HOPMAaJbHOTO JaBJICHHUS.

Omnpenenenue kodpduiireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTU NPYKHUHBI.

Omnpenenenue paboThl CUJIbI TPEHUS MPU PaBHOMEPHOM JIBH)KEHUU Teja
10 TOPU3OHTAJIBHOW MOBEPXHOCTH.



10. Onpenenenue pabOTHl CHJIBI YINPYrOoCTH TIpU TMOABEME Tpy3a C
MCITOJIb30BAHUEM HEIOABUKHOTO M IMOJBUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS YIHEPTHH.

Pazgen 9. Mexanuveckue Kojie0aHus U BOJHBI.

KonebarensHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: TEpUOI,
4acToTa, aMIUINTy1a. MaTeMaTHYeCKUi U NPYKUHHBIM MasTHUKH. [IpeBpamenne
HHEPrUU MPH KOJIeOATETHHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BeiHyx)zaennole — kojeOanus.  Pe3onanc.
Mexanudyeckue BoJIHBI. (CBOWMCTBa MeXaHMYECKUX BOJH. IIpomonbHble U
nonepeyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ PaciupOCTPAHEHUSI.
MexaHunyeckue BOJIHbI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka W BbicoTa ToHA. OTpaxkeHue 3Byka. MH(ppa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue xoseO0aHWi Ted IO JEWCTBHEM CHIIBI TIHKECTH U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmronenue BRIHYKIECHHBIX KOJI€OaHU U pe30HaHCA.
PacnpoctpaneHnrie npo10JIbHBIX U MONEPEYHbIX BOJIH (Ha MOJIETIN).
HaGmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYECKUIN PE30OHAHC.
Jlabopamopnsie pabomel u onvimol.
1. OmpeneneHve 4dYacTOThl W TEpHoJa KOJ€OaHW MaTeMaTUYeCKOTro
MasiTHUKA.

2. OmpeneneHuie 4acTOThI M IEPUOJIa KOJIEOAHUM MPYKMHHOTO MasiTHUKA.

3. HccnepoBanue 3aBUCHUMOCTH MEPHOJIa KOJEOAHUN MOJIBEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH MEpUOIA KOJIEOAHUN MPYKUHHOTO MasgTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJeOaHUN Ipy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Tpy3a.

6. OmbITBl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh IepuoAa  KoseOaHHid
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.

Pazgen 10. Di1eKTpPOMATrHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHUTHOE  TMOJIE.  ODJIEKTpOMAarHuTHble  BOJHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. I[llkana »ieKTpOMarHUTHBIX BOJH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.

I



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BOIHOBBIE CBOMCTBa
CBETA.

Hemoncmpayuu.

1. CBoHCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO

TenedoHa.

Pa3nea 11. CBeToBbI€C ABJI€HHUS.

JlyueBass  moxmens  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHeirHoe
pacrpoctpanenue ceera. 3atmMenust Connna u Jlynel. Otpaxenune ceera. [limockoe
3epKano. 3aKOH OTpaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH IMpenomieHUs cBera. [lonHoe BHYTpeHHee
OTpakeHHe cBeTa. VIcnonb30BaHME TOJHOIO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlmaza. Xom mywedt B JsmH3e. Omnrmueckas cuctema (oroamnmapara,
MUKpOCKONa M Teneckoma. ['J1a3 kak onTuyeckass cucteMa. bIn30pyKocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HptoTtona. CroxeHue
CIEKTPAJIbHBIX LIBETOB. J(Ucnepcus ceera.

Hemoncmpauuu.

[IpsamonuHerHOe pacCIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tonyuyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomiienue cBera.

Onrtuvecku CBETOBO/I.

Xox mydeit B coOuparorieit JInH3e.

XoJ Jiyder B paCCEeUBAIONIEH JIMH3E.

[Tonydenne n300pakeHUM ¢ TOMOIIIBIO JIUH3.

[TpuHiun aeiictBus ¢oToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Moaensb riaza.

11. Paznoxxenue 6enoro cBera B CHEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.
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Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrja OTPa)K€HHs CBETOBOrO Jydya OT yria
naJICHuUs.

2. M3ydeHue xapakTEPUCTHK U300pAKEHUS MPEMETA B TUIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIIEHUS CBETOBOIO Jiy4ya OT yrijia
NaJIeHUs] Ha TPAHULIE «BO3IYX—CTEKIIO».



4. TlonmydeHue n300pakeHHI C MOMOIIBbIO COOMPAIOIEH JIMH3BI.
Onpenenenue (POKyCHOTO PACCTOSHUS MU ONTUYECKON CHIIBI COOMparoen
JIMH3BI.

6. OINBITHI IO PA3JIOKEHUIO OEJI0r0 CBETa B CHEKTP.

7. OnbITHl O BOCHPUATHIO LIBETA MPEAMETOB IpPHU UX HAONIOJCHUM 4Yepes
LIBETOBbIE (PUIIBTPBHI.

Pa3nen 12. KBanToBble sIBJI€HHUS.

OmnbiTel Pesepdopaa u mianerapnas mozens aroma. Mogens aroma bopa.
Hcnyckanue u noranonieHue ceera aroMoM. KBaHTel. JInHeWdaTsie CIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- u ramma-uziayuyeHus. CTpoeHre aTOMHOIO
anpa. HyxioHnas wmoxens aromMHoro sapa. Msoronbsl. PaamoakTuBHbIE
npespaienus. [lepuoa nonypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHCE.
OHeprus CBsI3M aTOMHBIX snuep. CBA3p Maccel M 3Hepruu. Peakuuu cuHTE3a U
nenenus siaep. Mcrounuku sneprun ConHia v 3BE31.

Snepnas sHepreruka. JleWCTBHS paguOaKTHBHBIX HW3JIIyYEHHM Ha >KUBBIE
OpraHU3MBl.

Hemoncmpayuu.

1. CnexTpsl U3IIy4YEHHUs U MTOTJIOLICHUS.

2. CnexTpsl pa3jIn4yHbIX I'a30B.

3. Cnekrtp Boaopoaa.

4. HaOmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka MOHU3UPYIOMINX U3ITYyUCHUH.

6. Perucrpanus nznydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwvie padbomul u onvimol.

1. HaOmroaeHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3JTyUEHHS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIUM YaCTULBI IO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOIO (poHa.

IHoBTOPUTENIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHHO--00001IAIOIIMN MOAYJIb IPEAHA3HAYEH /JIsl CUCTEMAaTU3aluu
U 0000IIeHUsT  MPEIMETHOrO  COAEpKaHUA W ONbITa  JIEATEIbHOCTH,
npUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJITOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aM€Hy N0 (u3uke g o0yvarommxcs,
BBIOPABILIKX 3TOT yU4E€OHBIN MpeaMeT.

[Ipy M3ydeHUn AAHHOTO MOJYJISI PEaTUu3yIOTCs U CUCTEMATU3UPYIOTCS BUJIbI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUUBACTCS JOCTHUKEHHE MPEAMETHBIX U
METaNpeMETHbIX  IUIAHUPYEMBIX  pe3yibTaToB  00yueHus, (opMupyercs
€CTECTBEHHOHAY4YHasi TPAaMOTHOCTb: OCBOEHHE HAy4HBIX METOOB HCCIEAOBAHMS



SBJIICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHATH (PU3NUYECKUE
ABJICHUS, NPUMEHSs IIOJy4YEHHBbIE 3HAHWs, pemarb 3aJadd, B TOM YHCIIE
KA4ECTBEHHBIE U DKCIIEPUMEHTAIIbHBIC.
[IpyHIMINATBHO AEATEIBHOCTHBIA XapakTep IaHHOI'O paszella pealnu3yercs
32 CYET TOro, 4YTO OOy4YalIIMecs BBINONHIIOT 3aJaHus, B KOTOPHIX UM
IIPEeAJIaracTcs:
Ha OCHOBE TIOJIyYEHHBIX 3HAHUN pacro3HaBaTb M HAYyYHO OOBACHATH
(u3HYecKHe SIBICHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIIETOBaHMS (PU3UUECKUX SBJICHUH, B TOM
YUCIIE I IPOBEPKU TUIIOTE3 U ITOIYyUYEHUS] TCOPETUUECKUX BBIBOJIOB;
OOBSICHATh Hay4yHblE OCHOBBI HauOoJiee Ba)XXHBIX JIOCTH)KEHUI COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3NKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HANpPaBICHO

Ha JIOCTM)KEHHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pe3yJbTaTOB.

B pesynbraTe udydeHus puU3NKM Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs

y obOyyatomierocs OyayT cOpMUPOBaHBI CIIEIYIOUIME JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) maTpMoTHYECKOr0 BOCIMTAHUS:

— MPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUEO POCCUMCKOMN
(bu3NYecKoi HayKH;

— [IEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKIECHUHU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM
TOCTHKEHUN (PU3UKY;

— OCO3HAHWE BAXKHOCTH MOPAJbHO--dTUYECKUX MPUHIIUIIOB B JIESITEIHLHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS S

— BOCIIPUSITUE ICTETHUECKUX KadyeCcTB (PU3MUECKOW HayKu: €€ rapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O IO3HAHMSL:

— OCO3HaHUE IEHHOCTH (UBUYECKOW HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
MMO3HAaHHUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJOTMM, BaXKHEWILEH COCTaBISIOLIEN
KYJIbTYDBI;

— pa3BUTHE HAy4YHOU JHO0O3HATEIBHOCTH, MHTEpPeEca K HCCIEI0BATEIbCKON
NeSATEeNbHOCTH,

5) d¢opvupoBaHus  KYJbTYPbl 3I0pPOBbSI W  3MOLMOHAJBHOIO
0J1aronoJIy4us:

— OCO3HaHHE IIEHHOCTH Oe30MmacHoro oOpa3a >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBUi O€30MaCHOrO IIOBEACHHUS Ha
TPAHCIOPTE, HAa JOporax, C 3JEKTPUUECKUM M TEIUIOBBIM O0OpYyJOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

— chopmMupoBaHHOCTh HaBBIKAa pPEQIIEKCHUHU, TNPHU3HAHWE CBOEro IpaBa Ha
oImMOKYy M TaKOIo0 K€ MpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— AKTUBHOE y4YacTHE€ B PEIICHUU MPAKTHUUYECKUX 3aJlad (B paMKaxX CEMbH,
oOpa3oBaTeIbHON  OpraHu3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIIMAJILHOM HaIMpaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE U (DU3NUECKUX
3HAHUU;

e — MHTEpEC K MPAKTUYECKOMY U3YUCHHIO TPO(eccHil, CBI3aHHBIX ¢ (PU3UKON;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTALMS HAa NMPUMEHEHUE (PU3MUYECKHX 3HAHMM JUIsl pPEIIeHHs 3a7ad B
o0JlacTh OKpY’Karolllel Ccpeabl, TUIAHUPOBAaHUS TOCTYNKOB W OILICHKH UX
BO3MOYKHBIX ITOCIIEICTBUU JIJI1 OKPYKAIOIIEH CPEbI;

e — OCO3HAHHE TJIOOATBHOTO XapakTepa SKOJOTHYECKUX MPOoOJIeM U MyTeH HX
pelieHus;

e §8) ajanTanuM K M3MEHAKIIMMCH YCJIOBHSAM CONHAJIbHOM M NMPHUPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBHITIOJIHEHUH WCCIEIOBAHUNA U
MPOEKTOB (HU3UYECKON HAMPABICHHOCTH, OTKPHITOCTh OIBITY W 3HAHUSIM
TIPYTHX;

e — TIIOBBIIICGHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NeSATEeNIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYITUPOBATH
UJICH, TIOHATHUS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHME Ne(DUITUTOB COOCTBEHHBIX 3HAHHI W KOMIIETCHTHOCTEH B 00J1acTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pA3BUTHUS B MNPUOOPETEHUH HOBBIX (HUIUYECKUX
3HAHUU;

e — CTpEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3AUMOCBSI3U MTPUPO/IbI, 00IIECTBA U
HPKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3UUECKUX 3HAHUM;

e — OIEHKA CBOMX JICUCTBUU C Y4YETOM BIMSHUS Ha OKPYKAIOUIYIO Cpeny,
BO3MO>KHBIX TJI00AJTBLHBIX TOCJIECICTBUH.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbraTe OCBOEHHS MNporpamMMbl MO (PU3MKE HAa YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus y oOydaromierocs OyayT copMUpOBaHBI MeTanpeIMeTHbIE
pe3yJbTaThl, BKIIIOYAIOUIIE T03HABATEIbHbIE YHUBEPCAIbHbBIC YUEOHbIE 1eHCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCaJbHble  y4eOHBbIE  JCUCTBUS,  PETyJIATUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TCHCTBUS.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE yUeOHbIE 1eCTBUS

Ba3oBble JiornuecKkue 1eMCTBUA:



BBUSIBJISAITh M XapaKTEePU30BATh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(sBNIECHUI);

YCTaHABIIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
0000IIIeHNS U CpAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTHU U MPOTUBOPEYUS B pACCMAaTPUBAEMBbIX (PaKTax,
JaHHBIX U HAOJIIOICHUSIX, OTHOCAILUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBIISITh MTPUYMHHO--CJIEICTBEHHBIE CBSI3M NPH HU3YyUYEHUU (DU3UUYECKUX
SBJICHUI WU MPOILIECCOB, JI€JaTh BBIBOJBI C UCIOJb30BaHUEM JETYKTHBHBIX
Y MHJIYKTHBHBIX YMO3aKJIFOUEHM, BBIJIBUTATh THIIOTE3bl O B3aHMOCBS35IX
($u3NYECKUX BEJNYMH;

CaMOCTOATENILHO BBIOMpPAaTh CMOCOO peleHuss y4yeOHOW (u3nYecKo
3aayu (CpaBHEHHE HECKOJIbKMX BAPUAHTOB pEUIEHUs, BBIOOp Haubosee
MOAXOJISIIETO C Y4ETOM CaAMOCTOSITENIBHO BBIACIIEHHBIX KPUTEPUEB).

Ba3oBnble ncciienoBarejbcKkye 1eCTBUSA:

HCIIOJI30BaTh BOIPOCHI KAK MCCIIEI0BATEILCKUM HHCTPYMEHT MTO3HAHMUS;
MPOBOAUTH IO CAMOCTOSITEIbHO COCTABIICHHOMY IUIaHY OMNBIT, HECIOKHBIN
(bU3MYeCKuil IKCIIEPUMEHT, HEOOJbINoe HuccieAoBaHNe (U3HUECKOTO
SBJICHUS,

OIICHMBATh HAa MPUMEHHUMOCTh H  JOCTOBEPHOCTh HMH(POPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UJIU KCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIMPOBATH O0OOIIEHUST U BBIBOABI M0 pe3ysibTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OIIBITA, UCCIICIOBAHMS,

MPOTHO3UPOBATh  BO3MOXXHOE  JalIbHEWIIee pa3BUTHE  (DUIUIECKUX
IPOLIECCOB, a TAKXKE BBIJIBUTATh MIPEANOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX
YCJIOBUSAX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh PA3IUYHBIE METOJbI, HHCTPYMEHTHI U 3aIIPOCHI TIPH TIOUCKE U
orbope WHPOpPMAIMU WIH JaHHBIX C y4ETOM TPEIJIOKCHHON yueOHOMH
(dbuznyeckoit 3a1a4u;

aHAM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(OpPMAITHIO
Pa3TUYIHBIX BUIOB M (GOPM MPEACTABICHHS;

CaMOCTOATENLHO BBIOMpATh ONTUMAIBHYIO (OpPMY  TIPEACTABICHHUS
uHDopMaIMl W WUIIOCTPUPOBATH pelIaeMble 3aJadll  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpaduKoi U X KOMOMHAIIASMHU.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe AeCTBHA:

B XOJ€ OOCYXXIeHus y4yeOHOro Marepuaya, pe3yJbTaToB J1a0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYk/IaeMOil TEMbI U
BBICKA3bIBAaTh WJICH, HAIlCJICHHBIC HAa pPELICHHE 3aJadyd M MOJJepKaHue
0J1aroKeIaTeIbHOCTH OOIICHUS;



COMOCTABIISATh CBOM CYXKIEHUS C CYXACHUSAMU JPYTrUX YYaCTHUKOB
auanora, OOHapyKHBaTh pa3IU4Ue U CXOACTBO MO3UIIHIA;

BBIPAXKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TMCBMEHHBIX TEKCTAX;
myOJIMYHO MPEACTABIATH PE3yIbTAaThl BBIMOIHEHHOTO (PU3NUECKOTIO ONBITA
(3KCnIepuMeHTa, UCCIIEIOBAHUS, TIPOEKTA);

MOHMMAaTh W  HWCHOJNb30BaTh  INpEeUMyIIecTBA  KOMaHIHOM U
WHIUBUIYAIbHOW palbOThl MNpU PELICHUH KOHKPETHOH (usmyeckon
poOJIeMBI;

[IPUHUMATh LIEJIA COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATh JIEHCTBUS
no e€ JOCTHKEHUIO: PACIpEeAesaTh poJid, OOCYXKIaThb IpPOLECCH U
pe3yabTaThl COBMECTHOM pabOThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBIIIOJIHATH CBOKO YacTh paOOThI, JOCTUTAsl KAYECTBEHHOI'O PE3yJIbTaTa Mo
CBOEMY HAIPABICHUIO WU KOOPAMHHUPYS CBOM JEWUCTBUS C JIPYTUMH
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kaye€CTBO CBOET0 BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aMMOJICHCTBHSL.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISBJISITh MIPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYyalUsIX, TPEOYIOLIUX
11 pelieHust GU3NYECKUX 3HaAHUM;

OPUEHTUPOBATbCA B  PA3NIMYHBIX MOAXOJAX MPUHATUA  PEIICHHM
(MHIMBUAYaJbHOE, NMPUHATUE PEUIEHUS B TPYIIE, NPUHITHE PEIICHHIA
TPYIION);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM pellieHus (pU3NUeCKOM 3a1auu WK
IJlaHa MCCIEOBaHUSl C Y4ETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTHUPOBATh MIpe/ijiaraeMble BAPUAHTHI PEIICHU;
JIeN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJIb, IMOIHUOHAJIbHBbIN HHTEJJIEKT:

JaBaTh AICKBATHYIO OLIEHKY CUTYallMU U IIPeAJIararh IUIaH €€ U3MEHEHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHUS  (HEIOCTHIKEHUS) Ppe3yJIbTaToB
JEeSTENbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B AESATEIBHOCTH (B TOM YHCII€ B XOJ BBITOJIHEHUS
(¢u3NYecKoro MCCIEJOBaHMUS WJIM IMPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYyallMil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKILNX TPYIHOCTEW;

OLICHMBATBh COOTBETCTBUE PE3YyJIbTATa LIEIU U YCIIOBUIM;

CTaBUTh ce0sl Ha MECTO JIPYroro yejoBeKa B XOJE CIopa WU JUCKYCCUU
Ha Hay4YHYIO TeMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIrOro;



MPU3HaBaTh CBOE MPaBO Ha OMMOKY MpU pelieHuu (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHHIX HA HAYYHBIC TEMBI M TAKOE K€ IPABO IPYTOro.

HNPEAMETHBIE PE3YJIBTATBI

K xoH1y 00yuenus B 7 Kjaacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIITNXCS YMEHUI:

UCIIOJIb30BaTh  MOHATHUS:  (PU3MYECKHME W  XUMHUYECKHE  SIBJICHHUS,
HAOIO/IEHUE, HKCIIEPUMEHT, MOJIENb, THUIOTE3a, CAUHHIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHMS BemllecTBa (TBEpPIOE,
KUJKOe, Ta3000pa3HOe), MEXaHHYeCKOe [IBI)KCHHE (paBHOMEPHOE,
HEPABHOMEPHOE, NPSIMOJMHEWHOE), TPAECKTOPHUS, PABHOJAEUCTBYIOIIAS
cuna, aedopmanus  (ympyras,  IUIaCTUYECKasl)),  HEBECOMOCTb,
COOOIIAIOITNECS COCY/IbI;

paznuyath sBiaeHUs (Audy3us, TEII0BOE BIKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JIBIDKEHHE, HEpaBHOMEPHOE  JBW)KEHHME, MHEpIHS,
B3aMMOJICICTBHE TeJ, paBHOBECUE TBEPJBIX TEJ C 3aKPEIUIEHHOM OChIO
BpallleHMs, Mepefada JAaBJICHUs TBEPABIMU TelaMH, >KHUIKOCTSIMH H
razamy, arMocepHoe JaBJCHHWE, IUIaBaHHWE Tell, MPEBpallCHUs
MEXaHUYECKON PHEPruH) MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U HA
OCHOBE OIIbITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBIICHUE;
pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MUECKUX SIBICHUUA B
OKpYy’XarollleM MHUpe, B TOM 4Yucie (u3nueckue sBICHUS B MPUPOJIE:
NpPUMEPHl JABMKCHUS C PA3TUYHBIMU CKOPOCTSMHU B KUBOM M HEXHBOU
npupone, AEMCTBHE CHUJIbl TPEHUS B MPHUPOAEC U TEXHHUKE, BIMSIHHE
aTMOC(EpHOro IaBJICHUs Ha KMBOM OpraHU3M, IJIABaHUE PbHIO, pblYaru B
TeJe YeNOBEeKa, MIPU STOM MEPEBOJUTH MPAKTUUECKYIO 337a4y B yUeOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SBICHUM;
OTKCHIBaTh M3yUEHHBIC CBOMCTBA TN M (PU3NUYCCKUE SBICHUS, UCTIONB3YS
¢usznyeckue BeIUMYMHBI (Macca, 00BEM, TIIOTHOCTH BEILIECTBA, BPEMS,
MyTh, CKOPOCTb, CPENIHAS CKOPOCTb, CUJIa YIPYTOCTH, CHUJIA TSKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPAOro Temna, >KUAKOCTH, Trasa),
BBITAJIKUBAIOIIAS CHJIa, MEXaHWYecKas pabdoTa, MOIIHOCTb, IJICUO CHIIBI,
MOMEHT CHJbl, KO3()QHUIMEHT TOJE3HOTO JAEWCTBUA MEXaHH3MOB,
KUHETUYeCKass W MOTEHIMallbHAs SHEpPrus), MpU ONHCAHUM MPAaBUIBHO
TpakToOBaTh  (PU3MYECKUH  CMBICI  HUCIOJIb3YeMbIX  BEJIIMYUH, HUX
0003HAaYeHUsT W €IUHUIbl (U3MUECKUX BEIUYMH, HAXOAUTh (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTUMHU BEIUYHMHAMH,
CTPOUTDH IPaPUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;



XapaKkTepu30BaTh CBOWCTBA TeJ, (U3UYECKHUE SIBJICHUS W IPOIIECCHI,
WCIIOJB3Ysl TIpaBUJIa CJIOKEHHs CUJI (BAOJb OJHOW MpsiMOH), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBecHs phiuara (0Ooka),
«30JI0TO€ TIPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIruM, MPU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHAa U
3alMCBIBATh €r0 MATEMATUYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3UYECKUE SABJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHTyalluld MPAKTHKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIISITh MIPUYUHHO--CIICJICTBEHHBIE CBS3HU, CTPOUTH OO0BsICHEHUE U3 1-2
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PUIUYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HWCHOJB3Ys 3aKOHBI U
(dbopMymbl, CBs3BIBAIONINE (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHaln3a
yCJIOBHSI 3a/1a4M 3aIlUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (HU3HUECKUE
BEJIMUMHBI B (POPMYJIBI U TMPOBOJUTH PACUEThl, HAXOJUTh CIPABOYHBIC
JaHHbIE, HEOOXOIUMbIE NIl PELICHUS 3aJlay, OLEHUBATh PEATUCTUYHOCTD
MOJIyYeHHOU (PU3NYECKON BETUIHHBL

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO pPEHIUTh TpPH TOMOIIU
(U3UYECKUX METOJIOB, B OMTMCAHUU MCCIICOBAHMS BBIICISATH IPOBEPSIEMOE
npeanoioxkenue  (TUmnoresy),  pasidyaTh M HHTEPIPETUPOBATH
MOJIYUYCHHBIA pPe3ysbTaT, HAXOJIUTh OIIMOKH B XOJAE OIbITa, JeIaTh
BBIBOJIBI 110 €T0 PE3YJIbTATAM;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKHX SBICHUWA WM
bu3nUecKux CBONCTB TEN: dbopMynrpoBaTh IPOBEPSIEMbIEC
MPEIOJIOKEHUS], COOUPATh YCTAHOBKY M3 MPEIJIONKEHHOTO 000pyI0BaHUSI,
3aMMCHIBATh XOJI ONBITA U (DOPMYIIMPOBATH BHIBOJIBI;

BBINOJIHATh NPSIMBIE W3MEPEHHSI PACCTOSIHUS, BPEMEHHM, MAaCChl Teja,
o0béMa, CHUJIBI M TEMIEpaTypbl C MCIOJb30BAHUEM aHAJIOTOBBIX H
U(pOBBIX TPUOOPOB, 3alUCHIBATh IIOKAa3aHUsI TPUOOPOB C YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNUN;

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUN (PU3MUECKON BEJIMUUHBI OT
JIPYroll ¢ HCIOJb30BAaHUEM MPSIMBIX H3MEPEHUI (3aBUCUMOCTU IYTH
PaBHOMEPHO JBHXKYIIETOCS TeJla OT BPEMEHU JBHXKECHHUSI TEJA, CHIIbI
TPEHUS CKOJIBKEHHS OT Beca Tejla, KadyecTBa 00pabOTKHM MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOIIAJAN CONIPUKOCHOBEHUS TEN, CUIIbI
YIPYTrOCTU OT YJJMHEHUS MPY>KUHBI, BBHITAIKUBAIONIEH CHIIBI OT 00BhEMA
MOrPY>KEHHOW YaCTH Te€Ja U OT INIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH Tella, OT TJIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUM
IJIaBaHUSl TEJ, YCIOBUM paBHOBECHs pblyara u OJOKOB), y4aCTBOBATh B



IUIAHUPOBAHUM  Y4E€OHOrO UCCIENOBaHMs, COOUpaTh YCTaHOBKY U
BBITMIOJHATh M3MEPEHUs, Cilenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (DU3MUECKUX BEJIUYMH B BUJE
NpPEUIOKEHHBIX TaONUIl U TpaduUKOB, AENaTh BBIBOJBI M0 pe3yjbTaTaM
WCCIICIOBAHMS,

NPOBOANTH KOCBEHHBIE HU3MEpEeHHs (PU3MUEeCKHX BENMMYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO Tejia, CHJIA TPEHHSI CKOJBKCHHUS,
JAaBJICHWE  BO3JyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByIOIas  Ha
HNOTpYXEHHOE B KHUJAKOCTh Te€J0, KOA()(PUIMEHT MOJe3HOro JeHCTBUS
IOPOCTBIX MEXAaHU3MOB), CJIEeAys NPEUIOKEHHOW HWHCTPYKUUHU: TIpU
BBITIOJTHEHUH HW3MEPEHUI CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJIMUMHBI,

coOJII0/1aTh MpaBUiia TEXHUKN 0€30MaCHOCTH TIPH padoTe C 1ab0paToOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUSI MPUOOPOB M TEXHUYECKUX YCTPOUMCTB:
BEChl, TEPMOMETp, IUHAMOMETpP, COOOINAOIIMECs COCyAbl, OapoMerp,
phlyar, HOJBMKHBIA U HEMOABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh IMPUHIMIBI JEUCTBUS HM3YyYEHHBIX NPUOOpPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHCAHUA (B TOM YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOJAOIIPOBOJA, THUIAPABINYECKUN IIpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBON HACOC, apEOMETP), UCTIOIB3Ys 3HAHUS
O CBOMCTBax (pM3MYECKUX SIBICHUN W HEOOXOAUMBIC (PU3UUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  HpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHUWA B TOBCETHEBHOMU
KU3HU A1 oOecriedeHnst 0€30MacHOCTH MPH OOpallleHnH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/I0pOBbS U COOIIOACHUS
HOPM 3KOJIOTHYECKOTO MTOBEACHUS B OKPYIKaIOLIEH cpene;

OCYHIECTBIISATE OTOOp HCTOUYHWKOB wuH(popmanmu B HHTepHeTe B
COOTBETCTBHH C 33JaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHUS PA3IWYHBIX HCTOYHUKOB BBIJICIATH
uH(POPMALIMIO, KOTOpas SIBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh NP BHIIOJHEHUH yUYE€OHBIX 33JJaHUN Hay4YHO--TIONMYJISIPHYIO
aUTEepaTypy (QHU3MYECKOTO  COACpX aHHs, CIPABOYHBIE MaTEepHAbI,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeobpazoBanus HHGOPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOLICHUS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(pOpMannu (HU3MIecKOro CoAepKaHus, B TOM



yyciie MyOJUYHO JeNaTh KpaTKue COOOILIEHUs O pe3yJbTaTax MPOEKTOB
WM y4eOHBIX UCCIENOBAaHWNA, TPHU ITOM TPAMOTHO UCIOJIb30BATh
M3YUYCHHBI TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIAThH
BBICTYIUIEHUE MTPE3CHTAIUEN;

MIPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCJIEAOBAHUN paclpenessiTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJayaMu,
CIEOUTHh 3a BBINOJIHEHUEM IUIaHA JCUCTBUM, AaJEKBATHO OICHUBATH
COOCTBEHHBI  BKJIAJ] B  JIEATCIBHOCTh  TPYMIbBI, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAsE MHEHUE OKPYKAOUIUX.

K koniy o0yueHus B 8 kjacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUM:

HCITOJIB30BATh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEILECTBA, KPUCTATUIMYECKUE U
amop(HbIe TeJa, HACBHINICHHBI M HEHACBIIIEHHBIM mMap, BIAXHOCTb
BO3/lyXa, TEeMIEeparypa, BHYTPEHHSISI SHEPrus, TEIUIOBOM JIBUraTelb,
AIIEMEHTAPHBIN JIEKTPUUYECKHUI 3apsijl, FIEKTPUUECKOE I0JI€, POBOJIHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKANA TOK, MArHUTHOE I10JIE;
pasznuyaTh sABJICHHs (TEIUIOBOE pacCIIMpeHHE U C)KaThe, Teruionepeaaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBAHUE, KAIIMJUISIPHBIE SIBJICHUS, HCIIAPEHHUE,
KOHJICHCAIUsl, IJIaBJICHUE, KpUCTauIM3alus (OTBEpACBAaHUE), KHUIICHHE,
TerJionepeaaya (TeTI0npPOBOAHOCTb, KOHBEKIHS, U3ITyYEHHUE),
ANEKTpU3aLUs TeJ, B3AUMOJICHCTBHE 3apsAI0B, JEHUCTBUS AJIEKTPHUUECKOTO
TOKa, KOpPOTKOE€ 3aMbIKaHHME, B3aWMOJECHCTBUE MAarHUTOB, JCUCTBUE
MarHUTHOTO TOJISI Ha IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHTYKIIHS)
M0 ONHMCAHUID HX XapaKTEpPHbIX CBONCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUIECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YyUYEHHBIX (U3MUECKUX  SBJICHUH B
OKpY>KalollleM MHpe, B TOM uHclie (U3MYEecKue SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUWE W KamWUIApHbIE SBIEHUS B MPUPOJIE,
KpUCTaUIbl B Hpupoae, usinydyenue CoiHua, 3aMmep3aHue BOJOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHA, UHESI, CHETa, DIEKTPUUECKUE
ABIIEHUSI B aTMoc(epe, dIEeKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiM, apeld MoyoCcCOB, pPOiIb MAarHUTHOTO MOJS JJIS JKM3HU HA
3emiie, MOJISIPHOE CUSTHUE, ITPU 3TOM MEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHBIE CBOMCTBA TeN U (PU3NYECKUE SIBICHUS, UCIOIB3YS
¢u3nUecKue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHUs, KOJTUYECTBO
TEIJIOTHI, yJeNbHasg TEIJIOEMKOCTh BEIIECTBA, YJEJNbHas TEIUIoTa



IJIaBJI€HUS, yJAelbHasg TeIUloTa NapooOpa3oBaHMs, yJAeNbHas TEIIOTa
CTOpaHHs TOIUIMBA, KOA()(PHUIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOU
MAIllMHbI, OTHOCUTEJBHAsl BIAXHOCTb BO31yXa, JJIEKTPUUYECKUM 3apsn,
CHJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTHBIICHHE IPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHHME  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0  TOKAa), NpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(U3MYECKUN CMBICH UCIOJIb3yEMbIX BEJIMYUH, 0003HAUYECHUS] U €IUHULIBI
bu3nYeCKUX BENIWYUH, HAXOAUTH (OPMYJBI, CBS3BIBAIOIIME JAHHYIO
(Gu3NYECKyI0 BEIMYMHY C JAPYTMMHU BEJIWYMHAMH, CTPOUTH Tpaduku
M3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepu3oBaTh CBOWCTBA Ted, (PU3UYECKUE SIBICHUS M MPOLECCHI,
WCIIOJB3YsI OCHOBHBIE IOJIOKEHHSI MOJIEKYJIIPHO--KHHETUYECKONM TEOPHUH
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3ULUHU TOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJis yyacTKa LEIH, 3aKOH
Jixoynsa—JleHna, 3akOH COXpaHEHMs DHEPrUM, [pPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIlMChIBATh €r0 MaTeMaTHYECKOE
BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMi IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CIIEJICTBEHHBIE CBS3H, CTPOUTh 00BICHEHUE U3 1—2 JTOrn4ecKux
miaroB ¢ omnopoi Ha 1—2 W3y4yeHHBIX CBOWCTBA (DU3UYECKUX SIBJICHUM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiarb pacu€THblE 3aJadyd B 2-3 JCHCTBUSA, HCIOJIb3Yys 3aKOHBI U
(dopMyibl, CBs3bIBaOLIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajau3a
YCJIOBUS 3a/1a4d 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUIS pEUIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HeoOXoquMble i €€ pelleHHs, NPOBOAMTH pacu€Thl M CpPaBHUBATH
MOJIy4YE€HHOE 3HaYeHUE (PU3NUECKON BETUUHHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pEHIUTh NpPH MOMOUIU
(U3MYECKUX METOJOB, HCIOJIb3Yys ONMMCAHUE HCCIEIOBAHUSA, BBIICISThH
MIPOBEPSAEMOE  MPEIIIONOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJICHUSI UCCIIE0BAHUsA, A€NaTh BBIBOJIBI;

IPOBOAMTH OMBITHl MO HAOMIOACHUIO (PU3MUECKHX SIBICHUNH WK
(¢u3nyeCKUX CBOWCTB Tel (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTh JAAaBJICHUS
BO3/lyXa OT €ro o0bEMa, TEMIEPATYPhl, CKOPOCTH IPOLIECCa OCThIBAaHUS U
HarpeBaHusl MPU M3IYYEHUH OT LBETAa H3Iydaromiedl (MOrJIoaroiei)
IIOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOJABI OT TEMIEPATypPbl KUIAKOCTU U
wiomaau €€ IOBEPXHOCTH, DJIEKTpU3alMs TEeI U B3aMMOJCHCTBHE
DNEKTPUYECKUX 3apsANIOB, B3aWMOJCWCTBUE IIOCTOSHHBIX MArHHUTOB,



BU3yaJIM3allMsl MarHUTHBIX TIOJIEW TMOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHuTHOrO MOJs Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DBJEKTPOJABUTATENS IOCTOSHHOTO TOKa): (OpMYJIMPOBATH
IpOBEpsieMbIE MPEANONIOKEHHSI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOIO
000py10BaHUsl, OMMCHIBATH XO/1 ONBITA U (POPMYJIUPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MPAMBIE  W3MEPEHHMS]  TEMIEPATYpbl,  OTHOCHTEIbHOMN
BJIQXHOCTH BO3/lyXa, CHJIbI TOKA, HAIpSKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKHX BEIHYMH, CPABHUBATH
Pe3yIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MTOTPEITHOCTH;
IPOBOJIUTH UCCIIE0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOM BEIMUUHBI OT
Apyroi C HCHOJIb30BAaHUEM  MPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJH IONEPEYHOIO
CEYEHMSI U YAEIIBHOI'O COIPOTHUBIICHHS BELIECTBA IPOBOJAHMKA, CUJIbI TOKA,
UAYLIEr0 uYepe3 NPOBOJAHMUK, OT HANpsHKEHUS Ha  MPOBOJHUKE,
UCCJIEIOBAHME TOCJIEOBATENbHOIO U  MApaUIEIbHOTO  COEAMHEHUUN
MIPOBOJIHUKOB): IJIJAHUPOBAaTh MCCIIEJOBAHUE, COOMpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUs, Cilenys MPEeAIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3ysibTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUAE TaOIMIl U TpadUKOB,
JIeJIaTh BBIBOJBI 10 PE3YJIbTATaM UCCIEAOBAHMS;

IPOBOJUTHh KOCBEHHBbIE HW3MEPEHHUs (PU3NYECKUX BEIMYMH (yJesibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATH H3MEPEHHs, cOOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CJIelysl NPEIJI0KEHHON WHCTPYKLHH, U
BBIUUCIISITh 3HAUEHUE BEJIMYUHBL;

coOJII01aTh MpaBUjia TEXHUKN 0€30MaCHOCTH IIPpU padoTe ¢ 1ad0paTOpHbIM
000pyI0BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX NpUOOpPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOPOM Ha HX ONMCAHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHMSI JJOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIbTMETP, CUETUMK HIIEKTPUUECKOW HHEPruH, 3JIEKTPOOCBETHTEIbHbIE
MpUOOPBI, HarpeBaTENIbHBIE IEKTPONPUOOPHI (MIPUMEPHI), FNEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUSI O CBOMCTBaxX (PM3MUYECKUX SIBICHUN UM HEO0OXOIUMbIE
¢uznyecKkue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENIbHbIE
npuOOpel MO CXeMaM M CXEMaTUYHbIM PHUCYHKaM (3KHJIKOCTHBIN
TEPMOMETP, TEPMOC, ICHUXPOMETP, TMTPOMETP, ABUraTEllb BHYTPEHHETO
CTOpaHHUsl, AJEKTPOCKOIN, PEOCTaTr), COCTaBIATb CXEMbI JJIEKTPUUYECKHUX



Iernel ¢ MocaeA0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM DJICMEHTOB,
pasnuyasi yCIOBHBIE 0003HAYCHUS DJIEMEHTOB DJICKTPUIECCKUX ITIETICH;
MPUBOAWTH  TNpPUMEpPHl  (HAXOAWUTh  HWH(OpPMAIMIO O  TIPHUMEpPax)
IIPAKTUYCCKOTO HCIIOIb30BaHUS (U3HUCCKUX 3HAHUK B IIOBCCIHCBHOM
KU3HH JIJIs1 oOecrieueHrs: 0€30MMacHOCTH MPU OOpaIeHuu ¢ mprudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COONIOACHUS
HOPM JKOJIOTHYECKOTO MTOBEICHUS B OKPYIKAIOIICH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpManuu (U3HUECKOTO COJEpPKAHUS B
NHTepHeTe, Ha OCHOBE WMEIOMIMXCS 3HAHUH H MyTEM CpaBHEHUS
JOTIOJTHUTCIIBHBIX ~ MCTOYHUKOB  BBIJACISATH  HMH(POPMAIIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUYNBOM HITM MOYKET OBITh HEJIOCTOBEPHOMA;
WCITOJIH30BATh MPHU BITIOJHEHUN YUEOHBIX 3aJaHUN HAYYHO--TIOMYJIIPHYIO
TUTEPATYpy  (U3MUECKOTO  COJIEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cet MIHTEpHET, BlIajieTh MPUEMaMU KOHCIICKTUPOBAHMS TCKCTa,
npeoOpa3oBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC MHCHbMEHHBIE W KpPaTKUE YCTHBIC COOOIICHWS,
0006mas wmHDOpPMANMI0 U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
colepKaHUs, B TOM 4YHCIAC NYOJUYHO TMPEACTABIATh PE3YJIbTaThI
MPOCKTHOM WJIM HCCIIEIOBATEIHCKON JESITEIbHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TOHATHHHBIM anmapar Kypca (QHU3HKH,
COIMPOBOXK/IaTh BBHICTYIUICHHE MTPE3CHTAIINCH;

MPU  BBHITIOJIHEHWN YYEOHBIX TPOEKTOB M HWCCICIOBAHUN (DU3UICCKUX
MPOIIECCOB paclpeniesisiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMHU 3a/1a4yaMU, CJICJIUTH 3a BBIMOJHEHUEM IlJIaHa JCHCTBUI U
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHUBATh COOCTBCHHBIM BKJA] B
JESTENBHOCTD TPYIIIHI, BEICTPAUBATh KOMMYHHKAaTHUBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peiiaTh KOHMIUKTHI.

K xonity o0yuenus B 9 Kkjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUMN:

WCIOJB30BaTh TMOHSITHUS: CUCTEMa OTcu€Ta, MaTepualbHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEILHOCTh MEXaHWYECKOTO IBIKEHUs, Aehopmaius
(ynpyrasi, mjiactuueckasi), TpPEHHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TEPETPY3KH, HEHTP THKECTH, a0CONIOTHO TBEPIOE TEIO,
HEHTP TSKECTU TBEPJOTO Tella, PAaBHOBECUE, MEXAHUUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(pPa3ByK U YJIbTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI,
[IKaJia 3JEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCITYCKAHUS W TOTJIONICHUS, allb(a-, 6eTa- U raMMa-u3IIydeHHs,
U30TOIIBI, SIZICPHAS DHEPTETUKA;



pasznuyaTh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
IBUKEHUE, DPABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE, CBOOOJIHOE
MaJICHUE TEJ, PABHOMEPHOE JIBM)KEHHUE IO OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE IBW)XEHME, KoJjeOaTelnbHOE ABMKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAKEHUE
3BYKa, MPSMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa30oKeHHE OE0ro CBETa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAasl PaJHOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3JIyYEHHUs]) 110 ONIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3HUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (PU3MYECKUX SBJIECHUUH B
OKpy:XaroleM Mupe (B TOM uucie (PU3UYECKHE SBICHUS B MPUPOJIE:
IPWINBBI U OTJIUBBI, ABMKEHUE IIaHeT COJHEYHON CUCTEMBI, PEAKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUATUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBL, I[yHAMH, 3XO0, LIBETa T,
ONTUYECKHUE SIBICHUS B MPHUPOJAE, OMOIOTHMYECKOe ACWCTBHUE BUIMMOTIO,
yJIbTpapUOJIETOBOIO U PEHTICHOBCKOIO W3JIyYEHUH, €CTECTBEHHBIN
paZvoOaKTUBHBIM (OH, KOCMHYECKHE Jy4YHd, PaJHMOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MMHEPAJIOB, JCHCTBHE pAJMOAKTUBHBIX MW3JIyYECHUH Ha
OpraHu3M 4eJIOBeKa), IPH ATOM MEPEBOAMTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJCISATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UICCKUX
SIBJICHUI;

OIKCHIBaTh U3yUYEHHBIE CBOMCTBA TeNl U (U3NUYECKUE SIBJICHMSI, UCIIOJIb3YS
¢u3nyeckue BeNUYUHBI (CpelHSAsI W MIHOBEHHAs CKOpPOCThb Tejla MpH
HEpPaBHOMEPHOM JIBMIKEHUH, YCKOPEHHE, NEpPEMEIICHHE, NYyTh, YIroBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYrOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJEHMs, BEC TeJld, HUMIYJbC Te€la, HMIIYJIbC CHJIBL,
MexaHu4deckass paboTa M MOIIHOCTh, MOTEHLMANbHAS »HEPrus Tea,
MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAs YHEPrus CKaToN
NPY>KUHBI, KUHETHYECKash SHEprusi, IOoJHAsg MEXaHW4YecKash SHeprus,
MEpPHOJT U YacToTa KoJieOaHUH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETA, NIOKA3aTellb MPEJOMIICHHS CPENbl), IPH ONHCAHUU
IPaBUJIBHO TPAKTOBATH (U3NYECKUN CMBICH HCIOJIb3YEMBIX BEJINYMH,
0003HaYeHUs1T U €IUHUIIbl (U3MUYECKUX BEIUYMH, HAXOAUTHb (HOPMYJIbI,
CBA3BIBAIOUIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEIUYHHAMM,
CTPOUTDH IPaUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;
XapaKTepU30BaTh CBOICTBa TeJ, (PU3NYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,



OPUHIUT CYNEepPHNO3UIMN CHJI, TPUHIUI OTHOCHTENbHOCTH [ amumies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHWsI MMITYJbCa, 3aKOHBI OTPAKEHUS U
IPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOI0 U MacCOBOI'O YHUCEI
OpU SACPHBIX pPEaKUMsIX, NMPU 3TOM JlaBaTh CIOBECHYIO (POPMYJIUPOBKY
3aKOHa W 3aIUCHIBATh €r0 MaTEMAaTHUECKOE BBIPAKECHHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOWMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa: BBISIBIIATH
MPUYUHHO--CIIEICTBEHHbIE  CBA3M, CTPOUTh OOBACHEHHE U3 2-3
JIOTHYECKHX IIaroB ¢ OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NYECKUX
ABJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omMparolmuecs Ha cucreMy u3 23
YpaBHEHHUI), UCTIONb3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3ajlaud 3alUChIBATh KPaTKOE
YCIJIOBUE, BBISABIATh HEJOCTAIOIIME WIM U30BITOUHBIE JaHHbIE, BBIOUPATH
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE JIJISl PEUICHHsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEAIMCTUYHOCTh TMOJYUYEHHOTO 3HA4YeHUsA (pusmueckon
BEJIMYMHBI;

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOYKHO PpELUIUTh IMpPU HMOMOIIU
(Gu3MYECKUX METO/OB, MCIOJb3Yysl ONMUCAHME HCCIIEIOBaHUS, BBLACIATH
IpOBEpSIEMOE  MPEANOIOKEHUE, OLIEHUBATh NPABWIBHOCTh IOpPSIKA
NPOBEJCHUS  MCCIICJIOBaHMS, JeNaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH U OIIBITOB;

IPOBOAMTH OMBITHI MO HAOMIOACHHIO (PU3UYECKUX SIBICHUW WIH
¢uznyecKkux CBOWCTB Ted (M3yuyeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUs HDHEPrUH, 3aBHUCHUMOCTh TEpHOAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI U HE3aBUCHMOCTH OT
aMIUTATY bl MaJIbIX KOJIEOaHUH, MPSAMOIMHENHOE PACIPOCTPAaHEHHUE CBETA,
pa3ioxeHue Oeoro CBeTa B CIEKTP, M3YYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHMs IpeaMeTa B coOuparolien
JUH3Ee, HAOMIOJCHNE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB H3ITYUYCHHS):
CaMOCTOATENbHO COOMpaTh YCTAaHOBKY M3 H30BITOUHOrO Habopa
o0Opy/lOBaHUs, ONHUCBHIBATH XOJ  OMbITA W €ro  Pe3yJbTaThl,
(bopMyIIHpOBaTh BHIBOJIBI;

IPOBOJUTH MPU HEOOXOJMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, onpeaenss
CpelHee 3HaYeHUEe Hu3MepseMoil BeaMYMHbl ((DOKYCHOE pacCTOSIHUE
coOuparolmeil JMH3bl), OOOCHOBBIBAaTH BBIOOp cHocob0a HU3MEpPEHHUs
(M3MepUTeNnbHOro MpUdopa);

IPOBOJUTh HCCJIENOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEJIMYUH C
MCIIOJIb30BaHUEM TPSAMBIX H3MEPEHUH (3aBUCUMOCTH MyTH OT BPEMEHU



P PaBHOYCKOPEHHOM JIBMDKCHHHM O€3 HadaJbHOW CKOPOCTH, TEpHOJa
KOJICOaHWI MaTeMaTHYeCKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTHU
yrila OTpaKEHUS CBETa OT yIJia MaJIeHHus U yIyia MpeJoMIICHUS OT yriia
najieHus): IJIAaHUPOBAaTh HCCIEAOBaHUE, CaMOCTOSITENIbHO COOMpPATh
YCTAaHOBKY, (UKCHpPOBaTh pE3yJbTAaThl IOJIYYEHHOH 3aBUCHMOCTH
(¢u3nyecknx BENWYMH B BUJE TaOmuIl U rpaduKoOB, JIeJaTh BBIBOJBI IO
pe3ynbTaTaM UCCIICIOBAHUS;

MPOBOJIUTH KOCBEHHBIC W3MEPEHUS (U3UYECKUX BEIWYMH (CPEaHSSA
CKOPOCTh M YCKOPEHHME Tella TpPU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOTHOTO MaJieHus, >KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHUSI CKOJBXKCHUS, MEXaHWYeckas padoTa M MOIIHOCTh, YacTOTa M
Mepuosl KoJeOaHWil MaTeMaTH4eCKOr0 W MPYKUHHOTO MAasTHHKOB,
ONTHYECKas CWJIa COOMpAIONIeH  JIMH3BI, PAJAMOAKTHUBHBIN  (POH):
IUTAHUPOBATh HM3MEPEHUs, COOMpATh SKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJTHATh U3MEPCHHUS, CIEIYs MPEUIOKEHHON WHCTPYKIIUU, BBIYUCIISITH
3HAUYCHWE BEJIMYMHBI U aHAJTU3UPOBATH MOYYCHHBIC PE3YJIbTAThI C yIETOM
3aJJaHHOU MOTPEMIHOCTH U3MEPEHHUI;

cOOJII0/IaTh MpaBUjia TEXHUKK 0€30MaCHOCTH IIPH paboTe C 1ad0paTOpHBIM
o0opyIOBaHUEM;

paznuyaTh OCHOBHBIC TMPU3HAKA HW3YUYEHHBIX (U3UUYECKUX MOJIENei:
MarepuaibHas TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYEUHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JWH3a, IUIAHETapHAas MOJENbh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/Pa;

XapaKTepu30BaTh NPUHIUIBI  JEHCTBUS HU3YUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM Ha HMX ONMUcaHus (B TOM 4YHUCIE:
CIUJOMETp, JATYMKU TIOJOXKEHHS, PACCTOSHHS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oTroanmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBAaX (PU3NYECKMX SABJICHUH W  HEOOXOIUMBIE  (PU3HUCCKHC
3aKOHOMEPHOCTH;

HCITOJIB30BaTh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB W TEXHOJOTHYECKHX TPOIECCOB
MpU pEIIeHUH Y4YeOHO--TIPAKTHYECKUX 3a7ad, ONTUYECKUE CXEMBI IS
MOCTPOEHUS U300paKEHUM B IJIOCKOM 3€pKajie M COOMparoIiei JIMH3E;
MPUBOANTh  NpUMEpPhl  (HAXOoaWTh  HWH(OpPMAIMIO O  IPHUMEpax)
MPAKTUYECKOTO HWCIOIB30BaHMS (U3UYECKUX 3HAHWA B ITOBCETHEBHOMN
KU3HU N1 obecrieueHns 0e30MacHOCTH Mpu oOparieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3J0POBbS M COONIOACHUS
HOPM JKOJIOTHYECKOTO MTOBEICHUS B OKPYIKAIOIICH Cpe/ie;



OCYILIECTBIATh MOUCK HHPOpMalUU (U3UYECKOTO COACPKAHUS B
NHutepHeTe, caMOCTOSITENHHO POPMYIUPYST TOMCKOBBINA 3alIpOC, HAXOIUTh
MyTH OIpPECIICHNs] IOCTOBEPHOCTH TMOJIYYEHHOW MH(POPMAIIMA Ha OCHOBE
UMEIOIIUXCS 3HAHUH U JONOJHUTEIbHBIX UCTOYHUKOB;

HCIIOJIB30BaTh MPH BBINMOJHEHUH YYEOHBIX 3aJJaHU Hay4YHO--TIOMYJISIPHYIO
auTepatypy  (GU3MYECKOrOo  COACPXKAaHUS, CIOPABOYHBIE MaTepualbl,
pecypebl cetu IHTEpHET, BIageTh NPpUEMAMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HHPOPMAIIUU U3 OHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOINECHHUS Ha OCHOBE
uH(pOpMAIIMM W3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOrO COJEp KaHMUS,
MyOJIMYHO MPEICTABIATh PE3yJIbTaThl IPOESKTHOMN WJTM MCCIIEI0BATEIHCKON
NEATENIBHOCTH, TMPHA 3TOM T'PaMOTHO  HCHOJIb30BaTh  W3YYEHHBIN
MOHSATUWHBIN anmapar u3ydaeMoro paszena (U3UKA U COMPOBOXKIATh
BBICTYIJICHUE TMpEe3eHTalel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHUH
CBEPCTHUKOB.
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