


HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3nKe HA ypPOBHE OCHOBHOIO o00Imero o0pa3oBaHUA
COCTaBJICHA HA OCHOBE TMOJIOKEHWH W TpeOOBaHWW K pe3ysibTaTaM OCBOCHWA Ha
0a30BOM YPOBHE OCHOBHOW 00pa30BaTEIbHON MPOrpaMMbl, MPEJACTABICHHBIX B
®I'OC 00O, a Takxke ¢ yaétom dhenepaibHOM paboueii mporpaMMbl BOCTIMTAHHS 1
Konuenuuu npenogaBanus yueOHoro npeameta «Dusukay.

Conepxkanue mporpaMMbl 1Mo (u3uKe HampaBieHO Ha (opMupoBaHHe
€CTECTBEHHO-HAYYHOW TPAMOTHOCTHA OOYYarONIUXCSd W OPTaHU3AIUI0 H3YyUCHUS
(v3uKKM Ha NEATEIBHOCTHOW OCHOBE. B mporpamme mo (pu3WKe yUWTHIBAIOTCS
BO3MOXKHOCTH YueOHOro mpeaMera B peanuzaiuu tpedoBanunit ®I'OC OO0 k
TJTAHUPYEMBIM JTMIHOCTHBIM U METANPEMETHBIM PE3yJIbTaTaM OOyUCHHS, a TAaKKe
MEXKIPEIMETHBIE CBSI3M €CTECTBCHHO-HAYUYHBIX yUeOHBIX TPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHMus.

[Iporpamma mo ¢pu3nke yCTaHABIMBACT pacIpeaeicHue yueOHOTo MaTepraa
o rogaM oOydeHus (10 Kjiaccam), mpeyiaraeT MPUMEPHYIO MOCIEA0BATeILHOCTh
WU3Y4YCHHUS] TEM, OCHOBAHHYIO Ha JIOTHKE PAa3BUTHSA MPEIMETHOTO COACPKAHUA U
y4&€Te BO3PACTHBIX OCOOEHHOCTEH 00yUarOmmuXcs.

[Iporpamma mo ¢usmke paspaboTaHa ¢ IETbIO OKAa3aHUS METOIUUYECKON
MOMOIIY YUHTEIO B CO3/ITaHAN pabodeit mMporpaMMbl 10 Y4eOHOMY TIPEIMETY .

®dusnka ABIACTCS  CHCTEMOOOPA3YIOMMM YIS €CTECTBEHHO-HAYUHBIX
yueOHBIX TIPEIMETOB, TIOCKOIBKY (PM3MUECKHIE 3aKOHBI JIEKAT B OCHOBE TIPOIECCOB
W SBICHHHM, W3yYaeMbIX XHMHCH, OHOJIOTHCH, acTpOHOMHEH M (H3HMYECKOH
reorpadueii, BHOCHT BKJIAJ B ©CTECTBCHHO-HAYUHYIO KapTHHY MUpa,
MpeaoCTaBiIsseT Haubojee sCHbIe O00pa3lbl MPUMEHEHUS HAy4HOr0 METOJa
MO3HAHWA, TO €CTh CIIOC00a MOIYUEHHUS JOCTOBEPHBIX 3HAHUN O MUPE.

Opmna w3 raaBHBIX 3a7ad (PU3HYECKOro oOpa3oBaHHSA B CTPYKType OOIIEro
o0pa3oBaHWA COCTOUT B (POPMUPOBAHWH E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
WHTEpeca K HayKe y 00yJarommxes.

Nzyuenne ¢m3mkn Ha 06a30BOM ypOBHE MPEAINOJIAaracT OBJIAJCHHUE
CJICMYIOITUMH KOMIIETCHTHOCTSAMH, XapaKTEPU3YIOMUMH €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTD:

e HAy4YHO OOBSICHATH SBJICHUS,

e OIICHWUBATh ¥ TIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNS,

e HWHTEPNPETHPOBATH  JAHHBIE W  WCHOJH30BATh  HAYUYHBIC
JI0KA3aTeILCTBA TS TIOJTyUYEHUS BHIBOJIOB.

Ilemn wu3ydeHumss (U3NKA HA YPOBHE OCHOBHOrO o0Omiero oOpazoBaHUA
onpenenenbl B KoHmenmuu mpenomaBanus ydeOHOTO mpenmera «Duzmka» B
oOpasoBarenbHBIX opranmsammuax Poccuiickoit ®denepanuu, peamu3yommx
OCHOBHbIE  00IIc00pa30BaATENbHBIE MPOrPAMMBbI, YTBEPKIAEHHONH  pEIICHUEM



Konnernn Munuctepctsa npocsenienns Poccniickoit denepanvu (MpoTOKOI OT 3
nexabpsa 2019 r. Ne TIK-48H).
Hesan uzyvyenus pusuku:

MpUOOpPETEeHNE HHTEpeca M CTPEeMJICHHA OOydYaloIuXcs K HaydYHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHUEC WX WHTECIUICKTYAJIBHBIX W TBOPYECKUX
CIOCOOHOCTEH;

Pa3BUTHEC NPEACTABICHUH O HAYYHOM METOC MO3HAHUS U (DOPMHUPOBAHUC
HCCJIEA0BATEIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSM,
bopMupoBaHHE HAyYHOI'O MHMPOBO33PCHHS KaK pe3ysibTara H3yUYCHHS
OCHOB CTPOCHHS MaTepur U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3HKH,
dbopMupOBaHUE TMPEACTABICHUH O POaM (PH3UKK IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOT UM,

pasBUTHC  TMPEJACTABIICHWH O  BO3MOXHBIX  cdepax  Oymymiei
poheCCHOHAIBLHOM IEATSIbHOCTH, CBI3aHHOM ¢ (DM3UKOM, MOATOTOBKA K
JaabHEeNIIeMy 00yUYeHHIO B A TOM HAIIPaBJICHUMU.

JlocTrokeHHE ATHX MeNIied mporpaMMbl 10 (PH3UKE HA YPOBHE OCHOBHOTIO
o011ero oOpazoBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIOINX 3a4a4:

NpUOOPETeHNE 3HAHWA O JUCKPETHOM CTPOSHWM  BEMIECTBA, O
MEXAaHUYECKUX, TEIUIOBBIX, JJICKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SABJICHUASAX,

MPUOOPETCHUE YMEHUN OMUCHIBATh W OOBACHATH (DU3UUECCKUE SIBJICHUS C
WCITOJIb30BAHUEM TIOJTYUCHHBIX 3HAHUI,

OCBOCHHE METOJOB PEIICHUS TNPOCTEHINMUX PACUETHBIX 331ad ¢
HCIIOJIb30BAaHUEM (przraecKux MOJICTICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3314,

pa3BUTHE YMEHUH HAOMIONATh MPUPOIHBIC SBJICHUS W BBITIONHATH OTIBITHI,
nadopatopHbie  pabOTBl M AKCICPUMEHTAJIbHBIE HMCCICAOBAHUS C
WCIOJIb30BAHUEM U3MEPUTEITBHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB PabOTHl ¢ MH(pOpPMaruei (HU3NUEeCKOro COACpIKaHUA,
BKJTIOUAsi HH(POPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (DU3UKH, aHAIH3 U
KPUTHYECKOE OIICHUBAHNE MH(OPMAIIHH;

3HAKOMCTBO €O chepamMu TpoeCCHOHATBHOR ACATEIHPHOCTH, CBA3aHHBIMU
¢ (¢u3MKo#l, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUAX (PU3HMUECKON HAYKH.

Ha mzyuenwe ¢usmku (0a30BbIi ypOBEHH) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanusa otBoanuTca 238 yacos: B 7 knacce — 68 uacos (2 yaca B HeAENO), B 8
knacce — 68 gacoB (2 yaca B Henemo), B 9 kmacce — 102 gaca (3 vaca B Henemo).

[Ipennaraemseiii B mporpamMmmMe 1o (U3HKE MEepeueHb JTabopaTOPHBIX padoT U
OMBITOB HOCUT PEKOMEHAATENbHBIN XapaKTep, YUUTENb EIAET BbIOOP MPOBEACHUS



Ja0opaToOpHBIX padOT M OMBITOB € YYETOM HWHAUBHAYAJIBHBIX OCOOCHHOCTEH
00y4aroIuMXcs, CIHUCKAa AKCIEPUMEHTAIBHBIX 3aJaHWM, MpeajaraéMblX B paMKax
OCHOBHOT'O TOCYZIAPCTBEHHOTO PK3aMEHA MO (HU3HUKe.



COJAEPKXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®u3uka v €€ poJib B MO3HAHUH OKPY’KAIOLIEro MHpa.

Ousuka — Hayka o mpupoae. SBnenHua npupoasl. DU3NUECKHUE SBICHHUA:
MEXaHUUYECKUE, TEIJIOBBIE, JICKTPUUECCKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnyeckne BemWuWHBL. 3Mepenne ¢uznuecknx BemnuuH. Duzndeckue
npuOopsl. [lorpemHocTs n3MepeHuii. MexayHapoaHas CUCTEMA €AUHUIL.

Kak d¢usnka w Jpyrue €CTECTBEHHBIE HAyKW HW3Y4YalOT TPUPOJY.
EcrecTBeHHO-HAYyUHBIA METOJA TMO3HAHUSA: HAOMIOJCHUE, MOCTAHOBKA HAYYHOIO
BOIPOCA, BBIJIBUKEHUE TUMOTE3, SKCIIEPUMEHT MO MPOBEPKE TUNOTE3, OOBICHEHUE
HaOmoaaemoro seieHus. Onucanue GU3NIECKUX SABJICHHHA C TIOMOIIBIO MOJISTICH.

Hemoncmpauuu.

1. MexaHMUeCKUE, TEIUIOBbIC, JJIEKTPUUECKUE, MArHUTHBIE, CBETOBBIC

ABJICHU .
2. ®Duznueckue MpuOOpPsl U MPOLEAYPA MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
UPOBBIM TPUOOPOM.
JlabopamopHhbvie padomol u onvinol.
1. OnpeneneHue LEeHbI ISICHUS IKAIbl U3MEPUTETBHOTO Mprudopa.
2. H3mepenue paccTosHUi.
3. H3mepenue o0bEMa JKUAKOCTH U TBEPAOTO TENA.
4. OnpeneneHue pa3MepoB MAJTbIX TEJL.
5. M3Mepenne Temmeparypbl NpU MNOMOIIM >KHAKOCTHOTO TEPMOMETpa U
JaTyruKa TeMIepaTyphl.

6. IlpoBeneHue HccienOBaHUS MO MPOBEPKE TMIOTE3bl: JAJIBHOCTh MOJETA
IapuKa, MyIIEHHOTO TOPU30HTAIIBHO, TeM 00Jibllie, 4YeM OOJIbIlI€ BbICOTA
MmycKa.

Pa3znen 2. IlepBoHayasibHbIe CBeeHHSI 0 CTPOEHHH BellecTBa.

CrpoeHue BelllecTBA: aTOMbl M MOJIEKYJbI, HX pa3Mepbl. OINbITHI,
JIOKa3bIBAIOIIKAE TUCKPETHOE CTPOCHHE BEIIECTBA.

JIBuxkenre wyactuil BerlecTBa. CBA3b CKOPOCTH JIBMOKCHUST 4YacTUIl C
Temriepatypoii. bpoyHoBckoe apmxenue, muddys3us. BzaumoaelcTBue dYacTHIl
BEILIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperarHbie COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPABIX
(KpUCTATTHYECCKUX) TeNl. B3auMOCBA3b MEXIy CBOWCTBAMH BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Hemoncmpauuu.

1. HaOmtonenune OpOyHOBCKOTO ABUKEHUA.



2. Habmonenne muddysumn.
3. HaOmronenue SIBJICHUM, OOBACHAIOIIUXCSA NIPUTSKECHAEM WIN
OTTAJIKUBAHUEM YACTHUII BEIIECTRA.

JlabopamopHhvie padbomol u onvinol.

1. OmeHka JauamMeTpa aroMa METOAOM psmoB (¢ HCIOJIb30BAHHUEM

cdotorpadmii).

2. OnbITHI IO HAOTIOJAEHUIO TEMJIOBOTO PACIIMPEHUS Ta30B.

3. OmnpITHI IO OOHAPYKEHUIO IEHCTBUS CHUJT MOJICKYJISIPHOTO MPUTSKCHUS.

Pa3znen 3. /IBuikeHune v B3auMo/IeiicTBUE TeJlL.

Mexannueckoe JBH)KCHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBHXKCHUE.
Cxopocts. CpenHsisi CKOPOCTb NMPH HEPABHOMEPHOM JBMOKEHWMH. Pacuér mytw u
BPEMEHHU JIBHKEHHUS.

SlBnenue wHepimu. 3akoH WHepuMHM. B3aumonaehcTBue Tel Kak NpPUUYMHA
W3MEHEHUS CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[TnoTHOCTH BemiecTBa. CBA3b IUIOTHOCTH € KOJIMUECTBOM MOJIEKYJ B €AUHULIC
00bEMa BEILIECTBA.

Cuna kKak xapakTepucTuka B3aumojeicTBus Ten. Cuia ynpyrocTd M 3aKoH
['yka. M3mepeHne Chiibl ¢ MOMONIIBIO JUHAMOMETPA. SBJICHUE TATOTEHUS W CHJIA
TsxkecTH. Chjia TSHKECTH Ha Ipyrux mianerax. Bec tena. Hesecomocts. Crioxenue
CUJI, HAMPABJICHHBIX MO OJHON mpsamoil. PaBHonelcTByromaa cuit. Cuiia TpeHus.
Tpenune cKoIbKEeHUS U TPeHHUE TTOKOos. TpeHre B IPUPOAEC U TEXHUKE.

Hemoncmpauuu.

HabnroneHne MexaHu4ecKoro ABUKEHHUS Tena.

H3mepenre ckopocTy MPAMOJIMHEHOTO ABUKCHHUS.

Habntonenue siBNEHUS UHEPLIUU.

HabntoneHne n3aMeHeHrs CKOpOCTH MPU B3aUMOICHCTBUU TEI.

CpaBHeHUE MacC MO B3aUMOJICHCTBUIO TEJI.

CrnoxeHue CUJjl, HalpaBJICHHbBIX TIO OJTHOM MPSAMOH.

Haﬁopamopubte pabompl u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKEHWA (ITapHKa B KHIKOCTH,
MOJCITH AJICKTPHUECKOTO aBTOMOOWIISI M TaK Jajiee).

2. OnpeneneHue cpeaHEd CKOPOCTH CKOJbXEHUS Opycka WM IIapuKa MO
HAKJIOHHOM TIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OTbBITH, JEMOHCTPHPYIONIHE 3aBHCUMOCTh pacTskeHusa (medopmariim)
MPYKUHBI OT TIPUJIOKEHHOM CHITBI.

5. OmnbITHI, AEMOHCTPUPYIOITUE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBXEHUS OT
BECa TeJla M XapaKTepa COMPUKACAOIINXCS TOBEPXHOCTEH.

Paznen 4. /laByieHrie TBEPABIX TeJl, JKHAKOCTEI U ra3oB.
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Hasnenue. CiocoObl YMEHbBIIICHUS U YBEJIMUCHUS AaBjieHUd. [laBneHue rasa.
3aBUCUMOCTh JaBJICHUS Ta3a OT 00bEéMa, Temmeparypsl. llepemaua namBiaeHUsA
TBEPABIMHA TEJIAMH, JKAIKOCTAMH W Taszamu. 3akoH [lackama. [laeBmarnueckme
MaluHbl. 3aBUCUMOCTH JABJCHHUS JKAAKOCTH OT TiayOmHbl. [mapocratwdeckuid
napajaokc. CooOmaromuecs cocyanl. [ napaBIndeckue MeXaHU3MBbl.

Atmocdepa 3emmmm u atmocdepHoe maBiaeHue. [I[puumHbl CyIiecTBOBAHUS
BO3aAymHOK o6omouku 3emiau. OnbiT Toppuuernnu. M3mepenue atmocdepHOTO
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO MaBJICHUS OT BHICOTHI HAJl YPOBHEM MOPS.
[Tpubopsr 11 M3MepeHns aTMOc(hepHOTO AABJICHHS,

JlelicTBre KUIKOCTH W Ta3a Ha TOTPYKEHHOE B HUX TENIO. BhITamkuBatomas
(apxumenoBa) cuia. 3akoH Apxumena. [maBanne ten. Bozmyxomnasanue.

Hemoncmpauuu.
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3aBUCUMOCTbH TABJICHUAA Ta3a OT TEMIIEPATYPHI.

[lepenaua naBaeHUS KUAKOCTHIO U TA30M.

CooOmmaronyecs: CoCyapl.

I'mapaBnnueckunii npecc.

[IposiBnenue aelicTBrst aTMOCHEPHOTO JTABJICHWA.

3aBUCUMOCTh BBITAJIKHUBAIONMICH CHJIBI OT 00BEMA MOTPYKEHHOW YaCTH
TEeJa W MJIOTHOCTH KUIAKOCTH.

PaBeHCTBO BHITATKUBAIOIIEH CHITBI BECY BHITECHEHHOM JKUTKOCTH.
VYcnoBue TutaBaHus TEI: TJIAaBAaHWUE WM TOTPYKEHUE TE B 3aBHCHMOCTH
OT COOTHOMICHUS TUIOTHOCTEH TeJla U KHUIKOCTH.

JlabopamopHvie padomol u onvinol.

1.

Hccnenosanue 3aBUCUMOCTH Beca TeJla B BOJIE OT 00bEMA MOTPYKEHHOH B
YKAJIKOCTbh YaCTH TeJa.

OnpeneneHue  BBITATKMBAIOIIEH  CHJIBI, JEHCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B JKUAKOCTD.

[IpoBepka HE3ABUCUMOCTH BBITATKUBAIOIIEH CUIIBI, AEHCTBYIOIIEH HA TEIO
B JKMJKOCTH, OT MAacCChI TEA.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBI,
JNEHCTBYIOIIEH HA TEIO0 B JKUIAKOCTH, OT OO0BbEMA MOTPYKEHHOH B
YKAJIKOCTb YaCTH T€JIa ¥ OT TNIOTHOCTH JKUIKOCTH.

KoncrpyupoBanne apeoMeTpa WM  KOHCTPYMPOBAHUE JIOJKH H
onpeneiaceHue €€ rpy30n00AbEMHOCTH.

Paszaen 5. PaGora u MoliHOCTh. JHeprusi.

Mexannueckas padora. MoIIHOCTS.

[TpocTeie MexaHWU3MBI: pbiyar, OJOK, HAKIOHHAsA IUIOCKOCTh. [IpaBuio
paBHOBecusi pbiyara. lIpumeHeHune mpaBWjia paBHOBECUA pbluara K OJIOKY.



«3onoroe mnpasuio» Mexanuku. KIIJI mnpocteix wmexaHusmoB. IIpocTeie
MEXaHHU3MbI B ObITY U TEXHHUKE.

Mexannueckas sHeprusa. KuHeTmueckas ¥ TOTEHLMAIbHAA DSHEPrHs.
[TpeBpailieHrie OAHOTO BUAA MEXAHUUYECKON SHEPTUM B APYTroi. 3aKOH COXPaHEHUA
SHEPIUM B MEXAHUKE.

Hemoncmpauuu.

1. ITpumepbl MPOCTHIX MEXAHU3MOB.

JlabopamopHvie padomol u onvimol.

1. OnpeneneHve padOThl CUJIbI TPEHHUS NPU PAaBHOMEPHOM JIBUKEHUHU TEja

0 TOPU3OHTAIIBHON MTOBEPXHOCTH.
2. Hccnenosanue ycnoBHil paBHOBECHS pbluara.
3. Usmepenne K1I/] HakTOHHOM MJIOCKOCTH.

4. M3ydeHune 3aK0HA COXPAHEHHS MEXAHUYECKON YHEPIUHU.
8 KUIACC

Pa3zaen 6. TensioBbie SIBJIEHUS.

OCHOBHbBIE TIOJIOKEHUS MOJIEKYJAPHO--KUHETUYECKOW TEOPUH CTPOEHUA
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYd. ONbIThl, MOATBEPKAAOIIUE
OCHOBHBIE MOJIOKEHUSA MOJIEKYJIAPHO-KMHETUUECKOH TEOPUHU.

Mopaenu TBEPAOTO, XUAKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammmueckue n amopdubie Tena. OObICHEHHE CBOWCTB Ta30B, KUIAKOCTEH W
TBEPJBIX TEJ HA OCHOBE TMOJIOKEHUH MOJEKYISIPHO--KUHETUUECKON TEOPUH.
CmaunBaHue U KaWUISIPHBIC sBJICHUS. TeMIOBOE PaCIIuPEHUE U CKATHE.

Temneparypa. CBsI3b TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOTO JBHXKCHUS
yactull. BuyTpenHsss sHeprus. (CnocoObl U3MEHEHUS BHYTPEHHEH SHEPIruu:
Temonepeaaya u COBEPIIICHUE padoTHI. Buast TEIJIONEpPEaAYn:;
TEIJIONPOBOAHOCTh, KOHBEKIIUS, U3TYUEHHUE.

KonuuectBo TemnoTel. YenapHas TEMIOEMKOCTh BellecTBa. TermnooOMeH u
TEIJIOBOE PABHOBECHE. YpaBHEHUE TemioBoro OanaHca. IlnaBnenue u
OTBEPACBAHUE KPUCTAUIMUECKUX BEIIECTB. YJENbHAsA TEIJIOTA IJIABJICHUS.
ITapooGpaszoBanne u koHaeHcamua. Mcmapenue. Kumenue. YaenpHas Ttemiora
napooOpa3oBaHusa. 3aBUCUMOCTh TEMIIEPATypPhl KHWIIEHWA OT aTMocdepHOoro
JABJICHUS.

BrnaxHocTh BO3ayXA.

DHeprus TOIJIMBa. Y AeJibHAS TEIJI0Ta CTOPAHUS.

[Tpunuunel pabotsl TemaoBbix nsurareneit KIIJ[ TemmoBoro asurarens.
TemnoBble IBUTATENN U 3aIUTA OKPYKAKOIIECH CPEIbI.

3aKOH COXPAHCHMS U MPEBPALIEHUA SHEPTUHU B TEIIOBBIX MPOLIECCaX.

Hemoncmpauuu.

1. HaOmtonenune OpOyHOBCKOTO IBUKEHUA.
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10.
11.
12.
13.

Hab6monenne nuddysun.

HabmoneHne sBIeHH CMAauMBaHKS M KAITHJUIAPHBIX SIBJICHUH.
Habmonenne TenaoBoro pacimpeHus TeIl.

HN3meHeHne naBiacHUs Ta3a MpU M3MCHEHUH 00BbEMa W HArpeBaHUHU WIIH
OXJIAXKICHUH.

[TpaBuna u3MepeHHs TEMIICPATYPHI.

Buabl Tenionepeaaum.

OxJakIeHue PH COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepiieHHH padOTH BHEIITHUMHU CHJIAMH.
CpaBHEHHE TEITOEMKOCTEH Pa3IMUYHBIX BEIICCTB.
Habmoaenne kuneHus.

HabmoneHne nmocTossHCTBA TeMIIEpaTyphl IPH TUIABJICHHUH.
Moenu TETIOBBIX ABUTATEIICH.

JlabopamopHhvie padomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThl MO OOHAPYKEHUIO JEHCTBUS CUJT MOJIEKYJISIPHOTO MPUTSAKEHHUS.
OMnbIThI MO BBIPAIIMBAHUIO KPUCTAJJIOB MOBAPEHHOM COJIA UJTK caxapa.
OnbIThl IO HAOMIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XUAKOCTEH M
TBEPIBIX TEIL.

OnpeneneHue aBieHUs BO3Ayxa B OAJUIOHE IIMPHUIIA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCHUMOCTh [ABJICHUS BO3AyXa OT €ro
00bEMA U HArPEBAHUA UM OXJIAXKICHHUS.

[TpoBepka runoTe3bl JIUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TCPMOMETPUUYECKON TPyOKE OT TeMIEPATYPhI.

HaGntoneHne wW3MEHEHMs BHYTPEHHEH 5SHEpPruM Tejla B Ppe3ysibTaTe
Termonepeaayr U padoThl BHEITHUX CHUJL.

UccnenoBanue SBACHUS TEMIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU M
rOpsAYEN BOJIBI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO  BOAOW  TIpH
TEMJI00OMEHE C HArPEThIM METAJUTMUECKUM LAJIUHIPOM.

Onpenenenue yaelIbHON TEMIOEMKOCTH BEILIECTBA.

Hccnenosanue mpoiiecca UCAPEHUA.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3AyXa.

OnpeneneHune yaeIbHONU TEIUIOTHI TUIABICHUA JIbJIA.

Paznen 7. daekTpuyeckue 1 MATHUTHBIE SIBJIEHHS.
OnekTpuzanms Teil. J[Ba poaa sieKkTpuueckux 3apsaaoB. BzaumopeicTBue
3apsokeHHBIX  Ted.  3akoH  KynoHa (3aBUCHMOCTH  CHIJIBI  B3aUMOJICHCTBUSA

3apsHKEHHBIX TET OT BETUYMHBI 3aPSAIOB M PACCTOSHHS MKy TEJIAMH).
Onektpuueckoe noje. Hanpsx€HHOCTh 3nekTpudeckoro nosis. [lpuHumn
CYTICPITO3UITAN MEKTPUUCCKUX TOJIeH (Ha KAUeCTBEHHOM YPOBHE).



Hocutenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUAN 3apsl.
Crpoenue aroma. IIpoBOOHWUKM W JOUAJNIEKTPUKU. 3aKOH  COXPAHCHUS
ANIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKAM TOK. YCJIOBHS CYIIECTBOBAHMS SJICKTPUUYECKOrO TOKA.
Hcrounnkyn mOCTOSITHHOTO TOKA. JICHCTBUS HSJEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHATHOE). DIIEKTPHUECKHUI TOK B )KHIKOCTAX U Ta3ax.

Onektpuueckas uenb. Cuna  Toka.  DNEKTPUUYECKOE  HAMPSKCHHE.
ConpoTuBieHre NPOBOJHUKA. YEIbHOE COMPOTUBJIEHUE BellecTBA. 3akoH Oma
s yuactka uenu. llocnenoBatenbHOE M MApAIEIbHOE  COCIMHEHUE
MTPOBOIHUKOB.

PaGota u MOIIHOCTh OAJEKTPUUECKOTrO TOKa. 3akoH JDxoyma—JIenma.
DJIEKTPUUECKUE LIETIH U MTOTPEOUTENH AIEKTPUUECKOM sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocrosiHHble ~ MarHUTHl.  B3aumopaeicTBHE  MOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosie. MarHuTHoOe nojie 3eMJIM U €ro 3HAU€HUE AJIs )KU3HU Ha 3eMlie.
OneiT  Opcrena. MarHuTHoe Tojie  SJIEKTPUUECKOTO Toka. lIpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. [IeHCTBIME MAarHUTHOTO MOJIs HA MPOBOJHUK C TOKOM.
OJIEKTPOJIBUTATE/Ib TMOCTOSTHHOTO TOKAa. MCmoyib30BaHUE SJIEKTPOJBUraTesicid B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OmneiTel @apaned. ABnaeHue snekTpoMariuTHoN uHaykumu. [Ipasuno Jlenna.
DNeKTporeHeparop. Cnioco0bl MOJTYYEHUS AIEKTPUUECKOM SHEPTHUH.
DJIEKTPOCTAHIIMN HA BO30OHOBJISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DneKTpu3aius Tel.
JIBa poja >EKTPUUECKUX 3aPsAJI0OB U B3aUMOICHCTBUE 3apSIKEHHBIX TEJT.
Y CTpONCTBO U ICUCTBUE SJICKTPOCKOMNA.
DNIEKTPOCTaTUUECKAss UMHAYKIUA.
3aKOH COXPAHCHUS ANEKTPUUECKUX 3aPSAI0B.
[TpoBOAHUKYN U AUAICKTPUKH.
Mo aenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIA.
HNcTouHrnkn MOCTOSTHHOTO TOKA.
JlefCcTBUA SIIEKTPUUYECKOTO TOKA.
. DNEKTPUUYECKHUHN TOK B HKUJKOCTH.
. ['a30BbIit pazps.
. I3mepenune cuiibl TOka aMnepMeTPOM.
. I3amepeHnue 3eKTpUueCcKOro Hanps>KeHUs: BOJIbTMETPOM.
. Peoctar u Mmara3uH CONpPOTUBIICHUMN.
. BzaumoaeicTBrE MOCTOSAHHBIX MArHUTOB.
. MonienupoBaHrue HEBO3MOKHOCTH Pa3/ICJICHUS MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenmpoBaHue MarHUTHBIX TIOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneIT Dpcerena.

MarHuTHOE Mojie ToKa. DJIEKTPOMArHmT.

JleficTBHEe MArHUTHOTO TIOJISI HA TPOBOJIHUK C TOKOM.

DNEKTPOABUTaTENb MOCTOAHHOIO TOKA.

Hccnenosanue SABICHUS SJIEKTPOMArHUTHON UHIYKIUU.

OnbiTel ®apajes.

3aBUCHMOCTb HAIpPABJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHUA.

DNEKTPOreHepaTop NOCTOAHHOIO TOKA.

JlabopamopHhvie padbomol u onvinol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIOMCHWIO ONEKTPU3AIMKA T HWHAYKIUEH © TIpH
COTIPUKOCHOBEHHH.

UccnenoBanmne AEUCTBUSA OSJCKTPUUECKOTO TOJS HAa TPOBOJAHUKH U
JDIIEKTPUKH.

Coopka 1 nmpoBepka padOThl JIEKTPUUECKON IEMX MOCTOSIHHOTO TOKA.
H3mepenne n peryIupoBaHme CHITBI TOKA.

H3mepenne n peryIupoBaHne HAMIPSHKEHAS.

HccnenoBanme 3aBUCHMOCTH CHITBI TOKA, WAYINETO YE€pPe3 PE3UCTOpP, OT
COTIPOTHUBJICHHS PE3UCTOPA M HATIPSHKCHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh ANEKTPUUECKOTO
COTIPOTHBJICHHS TPOBOJHHUKA OT €ro JUIMHBI, TUIOMAJAH TONEPEUHOTO
CCUCHHS M MaTepHaJa.

[IpoBepka mpaBwWijia CIIOXKCHHUS HAMPSHKEHUNW TPH TOCIEA0BATEIHHOM
COCTMHEHWH JIBYX PE3WCTOPOB.

[IpoBepka mpaBwia a1 CWJIBI TOKAa TMPH MapaICIbHOM COSTUHECHUN
PE3UCTOPOB.

Onpenenenue pabOThI HAESKTPUICCKOTO TOKA, UAYIIIETO Y€PE3 PE3UCTOP.
OnpeneneHne MOIMHOCTH  AJICKTPUYECKOTO TOKA, BBIACIIEMOW Ha
pe3UCTOpeE.

HccnenoBanme 3aBUCHMOCTH CHJTBI TOKA, WAYIIETO Yepe3 JIAMIOYKY, OT
HANPsKEHUS HA HEH.

Onpenenenue KI1/[ narpeBarens.

HccnenoBanmre MarHUTHOTO B3aUMOICHCTBHS TIOCTOSHHBIX MarHUTOB.
WN3yuenne MarHWTHOTO TIONS  TMOCTOSHHBIX ~ MAarHWTOB TPH WX
00bECTMHEHUH U PA3/ICICHUU.

HccnenoBanme necTBUS SIIEKTPUUECKOTO TOKA HA MarHUTHYIO CTPEIIKY.



17. ONbBITHI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI  B3aUMOACHCTBHS
KaTyIIKH ¢ TOKOM W MarHuta OT CWJIbl TOKa W HANpaBJICHUS TOKA B
KaTYILKE.

18. I3yueHne nelcTBrUA MarHUTHOTO TIOJISL HA TPOBOJAHUK C TOKOM.

19. KoHCTpyrpoBaHue 1 U3y4eHUE PAOOThI AJICKTPOABUTATENS.

20. U3mepenne KII/1 anexkrpoaBurarenpHON YCTaHOBKH.

21. OOBITBI MO MCCIEAOBAHUIO ABJICHUA HJICKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MCHEHWWA 3HAYEHWS W HANPABJICHHS WHIAYKIUOHHOTO
TOKA.

9 KVIACC

Pa3znen 8. Mexanuueckue siBJIeHUSI.

Mexanunueckoe JaBukeHue. MarepuanbHas Touka. Cucrema oOTcuéTa.
OTHOCUTETBLHOCTh MEXAHUUECKOTO JABWXKCHHSA. PaBHOMepHOE NPAMOJIMHEHHOE
nBUkeHHe. HepaBHOMepHOE nmpAMoJinHeiiHOe ABukeHne. CpenHsas U MTHOBEHHAs
CKOPOCTb TeJia MPU HEPABHOMEPHOM JBUKEHUH.

VYckopenne. PaBHOYCKOpPEHHOE TMpAMOJIMHEHHOE JBkeHuEe. CBOOOIHOE
naaenue. OnbiTel [ anuses.

PaBHOMEpHOE NBHXKEHHME MO OKpYKHOCTU. [lepron u yactoTa oOpallieHHs.
JlnHelHasa v yriioBast CKOpPOCTH. LIeHTPOCTPEMUTEIBHOE YCKOPEHHE .

[Tepseiii 3akoH HeroToHa. BTopoi 3akon HetotoHa. Tpetwnii 3akon HeroToHA.
[TpuHUMI CynepnO3UIMA CHIT.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: cuiia TPEHUS CKOJIbKEHUS, Crla
TPEHUA MOKOA, APYTHUE BUJIbI TPCHUSL.

Cuna TSXKECTH W 3aKOH BCEMHUPHOIO TATOTCHUS. Y CKOPEHHE CBOOOJHOTO
naaeHuda. JIwxkenue muaHeT Bokpyr Comnma. IlepBas kocMuyeckas CKOPOCTb.
HeBecoMocTs B meperpysku.

PaBHOBecue marepuanbHON TOUkKW. AOCONIOTHO TBEpHoe Teno. PaBHOBecue
TBEPJOTO TENA C 3aKPEIUIEHHOMN OChIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynbc Tena. U3menenne mMnyibca. MMmynbe cuiibl. 3aKOH COXPAHCHHS
uMIyJibca. PeakTUBHOE NBUKEHUE.

Mexannueckasd paboTa W MOIIHOCTh. PadoTa cuil TAXKECTH, YNPYrocTH,
TpeHud. CBsa3b 3HEepruu U padoThl. [loTeHMaIbHASA SHEPrUs TEa, MOJHATOrO Hal
MOBEPXHOCTHIO 3eMyIu. [loTeHIIMaNIbHAS SHEPT U CxKATOM NpykuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUUECKON SHEPruu. 3aKOH COXPAHEHUS MEXAHUUECKOU
SHEPTUH.

Hemoncmpauuu.

1. HaOnroneHne MeXaHUYECKOTO JBUKEHUS TEJla OTHOCUTEIBHO PA3HBIX TN

OTCUETA.
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8.
9.

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

CpaBHeHue myTell W TPACKTOPUN IBUKEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTEJIbHO Pa3HBIX TEJ OTCUETA.

H3mepenre ckopoCTy U YCKOPEHHUS IPSIMOJIMHERHOTO JIBUXKCHUS.
Hccnenosanre Npu3HaKoB PAaBHOYCKOPEHHOIO JIBUKEHUA.

HaOntonenue ABMKEHUA Tella MO OKPYKHOCTH.

Habntonenre MexaHUYeCKUX SIBJICHUM, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM H  YCKOPEHHOM  JBWKEHUH
OTHOCUTEIHHO KabWHEeTa (PU3HKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MAacChl Tella U JEWCTBYIOILIEH Ha HEro
CHJIBI.

HalOmronenmne paBeHcTBa CUIT TPH B3aUMOJEHCTBHH TEI.

H3meHeHue Beca Tea Mpu YCKOPEHHOM JIBUKCHUU.

[Tepenaya ummnysbca nMpyu B3aUMOJICHCTBUU TEI.

[TpeoOpazoBaHus SHEPTUM NPU B3AUMOACHUCTBUU TEI.

CoxpaHeHue UMITYJIbCa MPU HEYNIPYTOM B3aUMOICHCTBHUHU.

CoxpaHeHue UMIyJibca nMpy adCOMIOTHO YIPYTOM B3aUMOJICHCTBUU.
HabntoneHne peakTHBHOTO JIBUXKCHMUSL.

CoxpaHeHrue MEXaHUUYECKOM SHEPTUU PHU CBOOOHOM MA/ICHUH.
CoxpaHeHrue MEXaHUUECKON SHEPrUM MPU JBUKCHHUU TeJa Mo IEHCTBUEM
TIPYKUHBI.

JlabopamopHvie padbomol u onvinol.

1.

KoHcTpynpoBanue Tpakta [Uisi pa3roHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JBVOKEHUS TIIApUKA WITA TEICHKKH.

Onpenenenne cpemHell CKOPOCTH CKOJIBXKCHUS OpyCKa WIIH JABUKCHUS
LIAPUKA MO HAKIIOHHOM TIOCKOCTH.

OnpeneneHue yCKOPEHHS Tela MPUA PABHOYCKOPEHHOM JIBHKCHUH TI0
HAKIJIOHHOM TIOCKOCTH.

HccnenoBanmne 3aBUCHMOCTH TYTH OT BPEMEHH TIPH PaBHOYCKOPEHHOM
JBMOKEHUH 0€3 HauaJlbHON CKOPOCTH.

[IpoBepka THIOTE3BI: €CIIM TIPH PABHOYCKOPEHHOM JBWXXCHHUHM 0O€3
HAYaJIbHOW CKOPOCTH TYTH OTHOCATCA KakK PAd HEUETHBIX UYHCET, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHN OJTMHAKOBHI.

HccnenoBanme 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAaJTLHOTO JaBJICHUS.

Onpenenenue kordpuIeHTa TPEHUS CKOJTBKEHUS.

OnpeneneHune KECTKOCTU MPYIKUHBI.

Onpenenenue padbOThl CUJIbI TPEHUA NMPU PABHOMEPHOM JABHMXKCHUM Teja
M0 TOPU30HTAJIEHON TTOBEPXHOCTH.



10. Onpenenenne padOThl CHJIBI  YIOPYIOCTH MOpPH  MOABEME Tpy3a C
WCIOIb30BAaHUEM HEMOJBUKHOTO U TTOJABUKHOTO OJIOKOB.

11. U3ydeHue 3aKk0Ha COXPAHECHUS SHEPTUH.

Pa3znen 9. Mexanudeckue KoJie0aHusi U BOJIHbI.

KonebarenbHoe npuxkenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: MEPUO,
4acToTa, aMIIUTy1a. MatemaTtuueckuii U NpyKUHHBIA MadaTHUKA. [IpeBpaiieHue
SHEPIrUM NpH KOJIeOATEIbHOM JBUKEHUMU.

Jaryxaomue — koneOaHuA.  BeiHyXaeHHbie — KojneOaHus.  Pe3oHasc.
Mexannueckue BoaHbl. (CBoMcTBA MexaHWueckuX BOJIH. [IpogosibHbie W
MonepevHble  BOJIHBL. JIIMHA BOJMHBI W CKOPOCTh €€ pacrnpoOCTPAHEHUS.
MexaHWueCKUE BOJIHBI B TBEPJOM TEJE, CEHCMUUECKUE BOJTHBI.

3Byk. ['poMKkoCTh 3Byka W BhicOTa TOHA. OTpakenue 3Byka. MH(}ppa3Byk u
VJIBTPa3BYK.

Hemoncmpauuu.

1. Habmionenue koneOaHMi TeNl IOJ JCHCTBUEM CHIIbI TSHKECTA W CHIIBI
YOPYroCTH.

Habmtonenue konebanuii rpy3a Ha HUTH U HA MIPYKUHE.

HabntoneHne BoIHYXACHHBIX KOJICOAHUH U PE30HAHCA.

PacnipocTpanenre mpoaoNbHBIX U MOMIEPEYHBIX BOJIH (HA MOJICIIH).

HabnroneHue 3aBUCMMOCTH BBICOTHI 3BYKA OT YAaCTOTHI.

. AKyCTHUYECKUH PE30HAHC.

Haﬁopamopubte pabomol u Onvimol.

1. OmnpeneneHue 4YacTOThl M MEpUOJA KOJEOAaHWH MaTeMaTUYECKOro
MasITHUKA.

2. OnpeneneHue 4acTOThl U NEPHUO/IAa KOJICOaHUH MTPYKMHHOTO MAATHHKA.

3. HccnenoBanue 3aBUCMMOCTH MEPUOJA KOJICOAHUH MOJBEIICHHOTO K HUTH
rpy3a OT JUIMHbI HUTH.

4. HccnenoBanue 3aBUCUMOCTH TepHoia KojieOaHUH NPYKMHHOTO MasTHHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEPUOJA KOIEOAHUN TIpy3a, MOJBEIICHHOTO K
HUTH, OT MACChl Ipy3a.

6. OnpIThl, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  mepuoaa  KojeOaHui
MPY>KMHHOTO MAaATHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

7. HM3MepeHue yckopeHusi CBOOOAHOTO MAJICHUA.
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Paszaen 10. DjekTpoMarHuTHoe moJie v 3JIeKTPOMATrHUTHBIE BOJTHBL.

OJIEKTPOMAarHUTHOE  ToJie.  DJEKTpOMarHuTHbie  BOJiHBL.  (CBoiicTBa
anekTpoMarHuTHRIX BONH. [llkama amexkTpoMarHuTHBIX BOJH. Mcmomb3oBanue
AIEKTPOMArHUTHBIX BOJTH JIJIsi COTOBOM CBSA3H.



OnekTpoMaruuTHas npupoaa cseta. CkopocTh cBeTa. BosiHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoyHOBBIE CBOMCTBA CBETA.

JlabopamopHyvie padbomot u onvinol.

1. M3ydeHune CBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWJIBHOTO

tenedoHa.

Paznen 11. CBeToBble siBJIEHUS.

Jlyuesas  momens  cBera.  Hcrounwkm — ceera.  [IpamonmnerHoe
pacrnpocTtpadeHue ceera. 3atmenus Cosnnia u Jlynsl. Otpaxenue ceera. [Lnockoe
3epKajio. 3aKOH OTPAXXEHHUS CBETA.

[Ipenomyienue cBera. 3akoH mnpenaomieHus cBeta. [lonHoe BHYTpEHHEe
oTpakeHue cBeTa. lcnosnb3oBaHWe MOJHOTO BHYTPEHHETO OTPAKCHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom gaydeid B JmH3e. Onrmueckas cucrema (oToamnmapara,
MUKpOCKONA M Tejeckona. [J1a3 kak onTuhueckass cucteMa. biu30pyKocTh U
JAJIbHO30PKOCTb.

Paznoxenune Oenoro cBera B crektp. Onbitel HbtoToHa. Croxkenwue
CIEKTPAJIbHBIX I[BETOB. J[Mcniepcus cBera.

Hemoncmpauuu.

[TpssMonuHEHOE pacipOCTPAaHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUH B TJIOCKOM, BOTHYTOM UM BBIMTYKJIOM 3€pKajiax.

[Ipenomiienue ceera.

Ontuyeckuii CBETOBO/I.

XoJ aydeit B coOMparoIien JTNH3e.

Xoa Jiyueu B pacCEHBAOIICH JIMH3E.

[Tonydenne n300pakeHUH ¢ MOMOIIBIO JIH3.

[Tpunamun xeicTeus hoToanmapara, MUKPOCKOTIA U TEJICCKOTIA.

10. Mogaensb Tiasa.

11. Paznoxkenue 6€J10ro CBETa B CHEKTP.

12. [TonyueHue 6e10ro CBETA MPH CJIOKEHUH CBETA PA3HBIX 1IBETOB.

JlabopamopHbvie padomol u onvinol.

1. HccnenoBanue 3aBUCUMOCTH yIJia OTPaXKEHUA CBETOBOIO Jiyuya OT yria
MaJICHUA.

2. W3ydeHue xapakTepuCTUK N300pakKeHUs MPEeIMETa B MIIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCMMOCTH yIJia MPEIOMJIEHUA CBETOBOTO Jiydya OT yIJjia
MaJICHUA HA TPAHULIE «BO3AYX—CTEKIION.
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4. Ilonydenre n300paXe€HUH ¢ MOMOIIBIO COOMPAOIICH JIMH3HI.
Onpenenenne HOKyCHOTO PaCCTOSHUAS W ONMTHUECCKOHN CHITBI COOMpArOIei
JIUH3HI.

6. OnbITHI MO PA3I0KEHUIO OEJIOrO CBETA B CIIEKTP.

7. OnpIThl O BOCHPUATHIO [[BETA MPEAMETOB MPU WX HAOJIOJCHUMU YEPE3
IIBETOBBIC (PUITHTPHI.

Paznen 12. KBaHTOBbBIE SIBJIEHUSI.

Onwitel Pe3epdopna m mmanerapHas moaenb atoma. Mogens atoma bopa.
Hcnyckanue u noryioiieHne ceera aromoM. KBantsl. JInHeHUYaThie CIEKTPHI.

PanwoaktuBHOCTH. Anbha-, OeTa- U ramma-u3ayucHus. CTpOSHHE aTOMHOTO
aapa. Hykmonnas wopaens aromHoro sapa.  HMszorombl.  PagmoakTuBHBIE
npeBpanieHud. [lepuon nmonypacnana aTOMHBIX SJIEP.

SnepHbie peakiuu. 3aKOHBI COXPAHEHHUA 3apsAI0BOTO M MACCOBOTO YHUCEI.
OHeprusa CBsA3M aTOMHBIX sjaep. CBA3b Macchl W SHepruu. Peakiuu cUHTE3a U
nenenus aaep. MUcrounuku 3Heprun CosiHila U 3BE3.

SAnepHas »Hepreruka. JleWCTBUA PaAMOAKTUBHBIX HW3JIYUYEHUHW HA JKHUBBIC
OpPTaHU3MBI.

Hemoncmpauuu.

CrexkTpsl U3yUYECHUS U TIOTJIOIIEHUA.

CnexTpsl pa3IMuHBIX TA30B.

CnekTp BOoAOpoOAA.

Habmtonenne TpekoB B kamepe BunbcoHa.

Pabora cuérunka MOHU3UPYIOIIUX U3TYYEHUH.

. Perucrpanus u3nydeHuss IpUPOIHbIX MUHEPATIOB U MTPOIYKTOB.

Haﬁopamopubte pabomol u onvimol.

1. HaOnroneHue CrUIOMIHBIX U IMHEHYATHIX CIIEKTPOB U3JTYUEHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE SHEPTUM YACTUIl MO TOPMO3HOMY
nyta (1o gororpadusam).

3. Usmepenwne pammnoakTiBHOTO (PoHA.
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IHoBTOpUTE/ILHO-0000 AT MOTYJIb.

[TosTOpHTETHEHO--0000MMAIONTHH MOAYJIH IPEAHAZHAYCH JIJI1 CHCTEMATH3AITHH
u  0000IIeHUA  TPEAMETHOTO  COACPXKAHUS M OMbITa  JAEATEIBHOCTH,
MPUOOPETEHHOTO TIPH M3YUCHUH BCETO Kypca (PU3WKH, a TAKKE IS TIOJTOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy Ti0 ¢u3uke s oO0ydaronuxcs,
BBIOPABIINX 3TOT YUYEOHBIN MPEIMET.

[Tpu u3ydeHUM JAHHOTO MOJYJISI PEATU3YIOTCA M CUCTEMATH3UPYIOTCS BHIBI
JEATEIHPHOCTH, HA OCHOBE KOTOPBIX 00ECIEUNBACTCSA JTOCTHKEHUE TIPEAMETHBIX U
METANPEAMETHBIX  IUIAHUPYEMBIX  Pe3yiabTaToB  00yueHus, Qopmupyercs
€CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOIOB HCCIICTOBAHUS



ABJICHAW TIPUPOABI W TEXHWKHW, OBJIAJICHUE YMEHUAMH OOBACHATH (PU3MUECKHE
ABJICHUS, TPUMEHSA TMOJyYEHHbIC 3HAHWSA, pPEIarh 3aJayd, B TOM YHCIIE
KQUE€CTBEHHBIE U SKCIICPUMEHTATBHBIE.
[IpuHIMTIMANBEHO ACATEIBHOCTHBIA XapakTep JAHHOTO pa3jziefia Pean3yeTcs
32 CUé€Tr TOro, 4To OOydYarolMecs BBIMOJHAKOT 33JlaHKs, B KOTOPBIX UM
MPEJIaraeTes:
HAa OCHOBE TOJYUYEHHbIX 3HAHWA pacMloO3HABaTh M HAYYHO OOBICHATH
(przudecKue SIBJICHNS B OKPYIKAIOIIEH MPUPOIE W TOBCEHEBHOM JKU3HMU,
WCITOJIb30BaTh HAYYHBIC METOMBI UCCAEAOBAHUSA (PU3UUECKUX SIBJICHUH, B TOM
YHUCIIE 1A MPOBEPKH TMIOTE3 U MOJYUYCHUS TEOPETUUECKUX BBIBOIOB,
OOBSICHATh HAyUHbIE OCHOBBI HamM0OJiee BAXKHBIX JIOCTHUIKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEDP, MPAKTUYECKOTO UCIIOIB30BAHUS PA3JTMYHBIX UCTOUYHUKOB
SHEPrUH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHCHUS BCEX M3BECTHBIX BHJIOB
SHEPIUM.



IINTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Nzyuenne ¢pusmkm Ha ypoBHE OCHOBHOTO OOIEro 00pa30BaHMs HAMPABIICHO

Ha JOCTHXKEHHME JIMYHOCTHBIX, METAMPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
PE3YIABTATOB.

B pe3ynbrare m3yueHuss GU3NKH HA YPOBHE OCHOBHOI'O 00IIero odpa3oBaHus

y obyuarorerocs OyayT copMupOBaHBI CIEAYIONINE JIMYHOCTHBIC PE3YJIbTAThl B
YacTH:

1) naTproTHYeCKOro BOCHUTAHUS:

— NPOSABIIEHUE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOAHUIO POCCHUCKOH
(pm3HuecKol HAyKH,

— IIEHHOCTHOE OTHOIIEHUE K IOCTHKCHHUSAM POCCUHCKUX YUEHBIX--(PU3UKOB;

2) rpaaaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSI:

— FOTOBHOCTh K AKTMBHOMY YUYaCTHIO B OOCYKJCHHM OOIIECTBEHHO 3HAYUMBbIX
U HTUYECKUX NpoOJeM, CBSI3aHHBIX C TMPAKTUYECKHUM MNPUMEHEHUEM
JOCTKEHUH (Pr3HKH,

— OCO3HAHWE BAXKHOCTH MOPAJIbHO--3TUYECKUX MPUHIUIOB B JACATEIIbHOCTH
YUYEHOTO;

3) 3cTeTUYECKOro BOCIIUTAHMSL:

— BOCHPUATHE 3CTETUUYECKHX KAueCTB (PM3MUECKOW HAYKW. €€ TapMOHWYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH,

4) HEHHOCTH HAYYHOT' 0 MO3HAHMS

— OCO3HaHWE TIEHHOCTH (PM3WUYECKOH HAyKd KaK MOIIMHOTO WHCTPYMEHTA
MO3HAHUA MHUPA, OCHOBBI PA3BUTUA TEXHOJIOTHH, BAXHEHIIEH COCTABIIAIOIICH
KYJIbTYPBbI;

— Pa3BUTHME HAy4YHOH JIOOO3HATEIBHOCTH, WHTEPECA K MCCIEA0BATENbCKON
NEATEIIbHOCTH,

S) ¢JopmupoBaHus  KYJbTYPbl  3A0POBbS M  SMOLHOHAJIBHOIO
0J1aronoJryuust:

— OCO3HaHWE [IEHHOCTM Oe30nmacHoro o0pas3a J»KW3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXXHOCTH MpaBuil O€30MaCHOTO TMOBEACHUS Ha
TPAHCIOPTE, HA AOPOTaX, C AJIEKTPUUECKUM M TEIUIOBBIM OOOPYTOBAHUEM B
JOMAITHUX YCIIOBHUSIX;

— chopmupoBaHHOCTH HaBbIKA pedrekcuu, NpU3HAHWE CBOETO TpaBa Ha
OIIMOKY M TAKOTO XK€E MpaBa y APYroro 4eioBEKa,

6) TPy10BOT0 BOCTIUTAHHUSI:

— AKTHBHOE y4YaCTHE B PCIICHUHM MPAKTUUYECKUX 3a7au (B paMKax CEMbH,
oOpa3oBareIbHOW  OpraHW3allii, Tropoja, Kpas) TEXHOJIOTHYECKOH U



COLIMATIbHOW HAMNpPaBIEHHOCTH, TPEOYIOIMX B TOM YKCiIe M (PU3HUECKHX
3HAHMH,

e — MHTEPEC K MPAaKTHUECKOMY U3YUYEHHIO MPOECCHii, CBA3aHHBIX C (PU3UKOIA;

e 7)3K0JOrHYEeCKOro BOCIUTAHMS:

e — OpHWCHTANAS HA TPUMEHEHWE (PM3UUSCKUX 3HAHWW /I PEIICHHS 3a1ad B
00nacTh OKpY’Karolled Cpeapl, IUIAHUPOBAHUA TMOCTYIKOB M OLEHKH MX
BO3MOXKHBIX IIOCIIEACTBUN I OKPYIKAIOLIEH CPEABI;

e — OCO3HAHME TTO0ATBHOIO XapakTepa SKOJIOTMYECKUX MPOoOIeM W MyTed HX
peLeHus,

e 8) ajanTanMu K M3MEHSIIOIIUMCS YCJOBHSIM COLMAJIbHOW M NPUPOIHOI
cpeabl:

e — MOTPEOHOCTH BO B3aMMOJCHCTBMM TpPU BBIIOJIHEHHH HCCIEIOBAHUN U
MPOCKTOB (DM3UUECKOW HAMPABICHHOCTH, OTKPHITOCTh OMBITY W 3HAHUAM
JIPYTHX;

e — TIIOBBIIEHWE YPOBHA CBOEH KOMIIETCHTHOCTH YeEpe3 MNPAKTUUYECKYIO
JEATENIbHOCTD,

e — noTpeOHOCTH B (POPMUPOBAHMHU HOBBIX 3HAHUH, B TOM uHcie GOpMYyIHUPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3MUECKUX 0OBEKTAX U SBJICHUSX,

e — Oco3HaHMe Ae(PUIMTOB COOCTBEHHBIX 3HAHUNA U KOMIIETEHTHOCTEH B 00NacTh
¢uznky;

e — IUIAHUPOBAHUE CBOETO PA3BUTHS B MPHUOOPETEHHH HOBBIX (DU3HUECKHUX
3HAHMH,

e — CTPEMJICHME AHAIM3UPOBATH U BBIABIIATh B3aUMOCBS3M PUPOBI, 00LIECTBA U
SKOHOMUKH, B TOM YHUCIIE C UCTIOIb30BaHNEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMUX JCHUCTBUH C YYETOM BIIMAHUA HA OKPYKAOLIYID Cpeny,
BO3MOYKHBIX TJTIOOAJIBHBIX MMOCIEACTBHM.

METAIIPEAMETHBIE PE3YJIbTATDBI

B pesynpraTe OCBOSHHMsS TporpamMMbl IO (PHM3MKE HA YPOBHE OCHOBHOTO
obmero o6pa3oBanus y oOydaromierocs OyayT chopMUPOBAHbI MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIIFOUAOIINEC ITO3HABATEIIPHBIC YHUBEPCAIbHBIC YUSOHBIC JCHCTBHS,
KOMMYHHKATHBHBIC  YHHMBEpPCaJbHBIC  yueOHBIE  JCHCTBHS,  PEryJISTHBHBIC
YHUBEPCAJIbHBIC YUCOHBIC TCHCTBUA.

Ilo3HaBaTebHBIE YHHBEpPCAJIbHbIE YUeOHbIE AeliCTBHS

Bba3oBble JiornuecKkue NelicTBUA:



BBISBIIATh M XapaKTEPW30BaTh CYIIESCTBCHHBIE TMPHU3HAKA OOBEKTOB
(sIBIICHUH );

yCTaHaBJIMBATh CYIIECTBCHHBIN MPU3HAK KiIacCU(UKAIIANA, OCHOBAHUS IS
0000IIEHNA U CPABHEHUA,

BBISIBIISITH 3aKOHOMEPHOCTH ¥ TTPOTHBOPEYHS B pacCCMaTPUBAEMBbIX (pakTax,
JAHHBIX ¥ HAOIOICHUAX, OTHOCAIIUXCS K (PU3NIECKAM SBIICHHSIM,
BBISIBJIATH TIPUUWHHO--CJICICTBCHHBIC CBA3W TIPH HM3yUYECHUW (PUUUECKUAX
SABJICHAN W TIPOIIECCOB, JIENATh BHIBOJBI C MUCTIOJB30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3AKITIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3ZAX
(bM3UYCCKHUX BEIIMYHH,

CaMOCTOATEILHO BHIOMPATh CHoco0 pereHuss y4ueOHOH (u3nueckon
3amauu (CpaBHEHUE HECKOJbKUX BApHUAHTOB PEIICHMS, BHIOOp Hambosee
MOIXOIAIIETO ¢ YIETOM CaMOCTOSITEITbHO BBIICIICHHBIX KPUTCPHUEB ).

ba3oBbie ucciienoBare/ibCKHue A€l CTBUS

KCTOJIb30BaTh BOMPOCH! KaK UCCAEI0BATEILCKUM HHCTPYMEHT MO3HAHMSA,
MPOBOJIUTH IO CAMOCTOATENBHO COCTABJICHHOMY TUIAHY OTBIT, HECIOXHBIHN
(pv3uUecKuii  SKCTIEPUMEHT, HEOONBIIOE WCCASAOBAHUE (PHU3UUECKOTO
SBJICHUS,

OIICHWBATh HAa MNPHMEHUMOCThP H  JOCTOBEPHOCTh HH(pOpPMAIHIO,
MOJIYYEHHYIO B XOJ€ UCCIICI0OBAHUS WIIH SKCIIEPUMEHTA,

CaMOCTOSTEIHO (DOPMYJIHPOBATH 0OOOIIEHUS U BBIBOABI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, OTIbITA, UCCIICIOBAHUS,

IIPOTHO3MPOBATh  BO3MOXKHOE  JIajbHEHINEE pa3BHTHE  (DHU3HUCCKHX
MPOIIECCOB, a TAK)KE BBIABUTATh MPEATOI0KEHUA 00 X PA3BUTHH B HOBBIX
YCIOBUSX M KOHTEKCTAX.

PaGoTa ¢ undopmanmeii:

MPUMEHSATh PA3IUUYHBIC METO/bl, HHCTPYMEHTBI M 3aIPOChl IPH MOKUCKE U
orbope HMHGpOpPMALMKA WA JAHHBIX C y4ETOM NPEII0KEHHOM yueOHOM
(bu3udecKoi 3a0a49H;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH HH(POPMAIHIO
Pa3IUYHBIX BHIOB B (OPM IPEICTABIICHHUS,

CaMOCTOATEIbHO  BBHIOMpATh ONTUMAJIbHYHO (OPMY MPEACTABIICHHUS
uHOpMaIMH W WUTIOCTPHPOBATH pEIIacMbie 3aJauM  HECJIOMKHBIMH
CXeMaMH, IharpaMMaMu, UHOM rpa)uKoi U UX KOMOUHAI[HSIMH.

KoMMyHUKATHBHBbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSI:

B XOJi¢ OOCYKJEHUsS Yy4eOHOro marepuania, pe3yjbTaroB J1aOOPaTOPHBIX
paboT M MPOEKTOB 33J]aBaTh BOMPOCH! TIO CYITIECTBY 00CYKAAEMOMH TEMBI 1
BHICKA3bIBATh HJCH, HAIEIICHHBIE HAa PEIICHWE 33Jaud W TOICPKAHUE
OJ1ar0KeIaTeIbHOCTH OOIICHUS,



COMOCTABJIATh CBOHM CYXICHHS C CYXXKJICHHSMH JPYTHUX YYaCTHUKOB
auanora, 0OHapy>KUBaTh PA3IMUYUE U CXOACTBO MO3UILIUIA,

BBIPA)KATh CBOKO TOUKY 3PEHUA B YCTHBIX U MUCbMEHHBIX TEKCTAX;
myOJUYHO MPECTABIIATH PE3YJAbTAThl BRHITIOJTHEHHOTO (PH3UIECKOTO OIMBITA
(9KCTIEPUMEHTA, UCCIICIOBAHUS, TIPOSKTA);

MOHAMAaTh W  HWCHOJIb30BaTh  MPEHMYIIECTBA  KOMAHOHOM  H
WHIUBUAYATbHOM paloThl TMpPW  PEHNICHWA KOHKPETHOW (hU3MUECKOM
poOJIEMBbI;

MMPUHUMATh LIEJIH COBMECTHON ACATETbHOCTH, OPTaHU30BBIBATH JICHCTBHUS
no €€ JOCTHXKEHUIO. PpaclpeaeiaTh Ppoiau, OOCYXKIaTh MPOLECCH U
pe3yJIbTaThl COBMECTHOM padoOThI, 0000IIaTh MHEHHUSI HECKOJIBKHUX JTFOJIEH;
BBITIOTHATH CBOIO YacTh padOThI, IOCTUTas KQUECTBEHHOIO PE3YJbTara Mo
CBOEMY HAIPABJICHUIO W KOOPAWUHUPYA CBOHM JECUCTBUA C JAPYTUMH
YJICHAMU KOMaH/Ibl,

OLICHUBATh KAUE€CTBO CBOETO BKJAJa B OOIIMHA MPOAYKT MO KPUTEPUSIM,
CaMOCTOATEILHO C(hOPMYITMPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

Camoopranuzauus:

BBISABJISITh NPOOJIEMbI B JKU3HEHHBIX W YUCOHBIX CUTYaIUAX, TPEOYIOIMINX
JUTSI petieHus (PU3NIECKUX 3HAHUI

OPUCHTHPOBAThCA B  PA3IMUYHBIX TMOAXOJAX TNPHUHATHAS  PEIICHUN
(MHIUBUAyATbHOE, TIPWHITHE PEIICHWS B TPYIIE, MPUHATAC PEIICHUAN
TPYTTION);

CaMOCTOATEILHO COCTABJIATH ATOPUTM PEIICHUS (PU3MUESCKON 3a7aUH WITH
IJlaHa MCCIENOBAHUSA C YYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh MPEIIaracMbl€ BAPUAHTHI PEIICHUH;
Jienath BblOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTELIEKT:

JlaBaTh AJACKBATHYIO OLIEHKY CUTYALMH U TIPEJIaraTh IUIaH €€ U3MEHEHUS,
OOBACHATh TPUYUHBI  JOCTHIXKCHHUS  (HEAOCTHIXKEHHS) PE3YJIbTaTOB
NEATEABHOCTH, 1AaBAaTh OLICHKY MPUOOPETEHHOMY OMBITY;

BHOCHTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBITIOJHEHUS
(p3uUecKOr0  WCCIACMOBAHWS WM TPOCKTA) HA OCHOBE  HOBBIX
00CTOATENIbCTB, WM3MCHMBIIUXCS CHUTyallMil, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKILIUX TPYAHOCTEN,

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUAM,

CTaBUTh c€0s Ha MECTO APYIroro 4ejoBeKa B XOAE CHopa WM JUCKYCCUHU
HA HAYYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;



MPU3HABATh CBOE TIPABO HA OMMOKY MPHU perieHUH (GU3MUSCKUX 3a7a9 WK
B YTBEPKACHHUAX HA HAYYHBIE TEMBI H TAKOE 7K€ MPABO IPYroro.

IHHPEAMETHBIE PE3YJ/IbTATDBI

K koHily o0ydenus B 7 KJjiacce NpeIMETHbIE PE3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 0OyJAIOTINXCS YMEHUH ;

UCIIOJIb30BATh ~ MOHATHAA. (PU3WUECKHE W  XAMHUCCKHE  SIBJICHHS,
HaOIIOJICHHE, SKCIECPHUMEHT, MOJENb, THIOTE3a, CAMHHUIIE (DU3HUCCKHX
BEJIMUMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSHUSA BEIecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXAHWYECKOE JBM)KCHHE (PaBHOMEPHOE,
HEPABHOMEPHOE, TPSAMOJIMHEHHOE), TPACKTOPHUSA, PaBHOACHCTBYIOMIASA
cwra,  aedopmanms  (ynpyras, — IUIacTHYECKas),  HEBECOMOCTb,
COOOIIAOIIMECS COCYIbI;

pasznuuarh sieeHus (auddys3usa, TEIIOBOS MBMKEHUE YACTHI] BEIICCTBA,
PaBHOMEPHOE  JBWXXCHHWE, HEPABHOMEPHOE JBW)XCHHWE, WHEPIHS,
B3aMMOJICHCTBHE TEJ, PABHOBECHE TBEPABIX TENI C 3aKPEIIEHHOW OCHIO
BpalieHus, Tepenada AaBJICHHUS TBEPABIMUA TEIaMH, >KHIKOCTSIMH U
razamy, arMocepHOE JaBJICHWE, IUIaBaHWUE TEJ, MPEBPAIICHUAS
MEXaHUYECKOW IHEPTrHr) MO OMHUCAHUIO WX XapaKTePHBIX CBOWCTB W HA
OCHOBE OTIBITOB, ICMOHCTPUPYIOMIHNX JaHHOE (PU3NUECKOE SBIICHUE,
pacmo3HaBaTh TPOSABIICHWEC W3YUYCHHBIX (DU3MUECKUX  SABJICHUH B
OKPYXaloIeM MHPE, B TOM YHCe (PU3UUECKHE SBIICHUS B TIPHPOJC:
MPUMEPHI IBWKCHHS C PA3TUYHBIMA CKOPOCTSIMH B JKHBOW W HEKHUBOM
Npupoje, ACHCTBUE CHJIBI TPEHUS B TPHUPOAC W TEXHUKE, BIASIHHC
aTMOc(epHOTO NaBJICHUS HA KMUBOW OPTaHW3M, IJIABAaHWUE PHIO, phIUard B
TEJIe YEIOBEKA, MPU 3TOM TEPEBOIUTH MPAKTHUECCKYIO 3aa4y B YUEOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK ) (PU3HUECKUX SBJIICHUH;
OTMCHIBATh M3YyUEHHBIC CBOMCTBA TEN M (PU3WUECKHE ABJICHUS, UCTIONB3YS
¢uszndeckne BeaMuWHBI (Macca, O0BEM, TUIOTHOCTH BEIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC
Tena, CWJIa TPEHUA, JaBjeHWE (TBEPAOTO Tela, >KUAKOCTH, Tas3a),
BHITAJIKMBAIONIAS CHJIa, MEXaHWdeckas padoTa, MOITHOCTbD, TICYO CHITHI,
MOMEHT CHJIBI, KOX((PUIMEHT TONE3HOTO JCHCTBHA MEXaHHU3MOB,
KHHETHYECKAsl W TIOTCHIMAJIbHAA YHEPTHs), TPHU OMHCAHWHM TPABUIBHO
TPakTOBaTh  (PU3WUYECKWA  CMBICT  HMCIOJIB3YeMBIX  BEIMYWH, WX
0003HAYCHUS W CIUHUIBI (PU3NUECKUX BETUYMH, HAXOAUTH (HOPMYJIBI,
CBA3BIBAIONINE JAHHYIO (DU3UUECKYIO BEIMUMHY C JPYTUMHU BEIUUNHAMH,
CTPOUTH TpadhUKN U3YUCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BETMYUNH,



XapaKTepHU30BaTh CBOWCTBA T, (PU3WUECKHME SBJACHUS W IPOIECCHI,
UCTIOJIb3YS MpaBWia CIOKEHUSA CHJ (BAOIb OJHOW mpAMOH), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBECHS phruara (Os10Ka),
«30JIOTOE TPABWJIO» MEXAHUKHA, 3aKOH COXPAHEHUA MEXaHHUYECKOM
SHEPTrUW, TPWU HTOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY 3aKOHA W
3aMUChIBATh €r0 MATEMATHUYECKOE BbIPAXKEHHUE,

O00BACHATH (PM3UUCCKUE SABJICHUS, TTPOIIECCH M CBOMCTBA TEJI, B TOM YHCIIC
U B KOHTEKCTE CHUTyallMil NPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISABJIATh MPUYUHHO--CJICACTBEHHbBIE CBA3U, CTPOUTH OO0BbsACHEHHE K3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1-2 W3ydeHHBIX CBOWCTBA (PU3MUECKHX
ABJICHAMN, (PU3NUIECKUX 3aKOHA WJTH 3aKOHOMEPHOCTH,

pemath pacuéTHble 3a7auyu B 1—2 JeHCTBHSA, HCMOOJB3YsS 3aKOHbI H
(dbopMyIIbl, CBs3BIBAIOIKE (PH3MUCCKHE BEIWUYMHBI. HAa OCHOBE aHaIH3a
YCIIOBHA 33/1a4¥ 3aMHCHIBATh KPATKOE YCIOBHUE, TIOJCTABIIATh (PU3HUUCCKUE
BEJTUUMHBI B (DOPMYJIBI M TIPOBOJUTH PACUETHI, HAXOIUTH CIPABOYHBIC
JAHHbIE, HEOOXOIMMBbIE JUIsl PELIEHUS 33/1a4, OLEHUBATh PEATUCTUYHOCTh
MOJIYYCHHON (PU3UUECKOM BEITUUHUHEI,

pacro3HaBaTh MOpPOOJEMbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIU
(hM3UUECKIX METOIOB, B OTIMCAHUH MCCIICIOBAHUS BBIICATH IPOBEPIEMOC
MPeANnoiIoKeHne  (TUMOTE3y),  pa3inyaTh W HWHTEPIPETHPOBATH
MOJIYYEHHBIA pe3yJibTaT, HAXOJAUTh OIIMOKKW B XOJE ONbITA, JEIaTh
BBIBO/IBI 110 €r0 Pe3yJibTaTaM;

MPOBOJAUTH OMBITHI 1O HAOMIOMECHWIO (U3WUECKUX SBJCHUN WA
(br3IIeCKHIX CBOWCTB TeJ: (hopMyIHpOBaThH MPOBEPSIEMBIC
MPEANOJIONKEHN, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO 000PY/1I0BaHUA,
3aMMCHIBATH X0 OMBITA U (DOPMYSTUPOBATH BHIBOIBI;

BHITIOJTHATD TPSAMBIE W3MEPECHHsI PACCTOSHUS, BPEMEHH, MacChl Tea,
00béMa, CWJIbl W TEeMIEpPaTypbl € MCHOJIB30BAHUEM AHAJIOTOBBIX U
udpoBeIX TPUOOPOB, 3aMUCHIBATh TOKAa3aHUS TPHUOOPOB C YUETOM
3a/IaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MPOBOIUTH UCCICAOBAHUE 3aBUCUMOCTH OJHOU (PU3NUECKON BEIIMUMHBI OT
JIPYTOW C HCIOJIb30BAHUEM TMPSMBIX HW3MEPECHHH (3aBUCHMOCTH TyTH
PAaBHOMEPHO JBUXKYILETOCA Tejla OT BPEMEHU ABUKCHHS TEJa, CHUIIbI
TPEHMS CKOJIbKEHHUS OT Beca Tena, kKauecTBa 00padOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUA OT MJIOLIAU COMMPUKOCHOBEHUSA TEJI, CHIIbI
YOPYTOCTHA OT Y/UTMHEHWS TIPYXUHBI, BHITATKHABAIONICH CHJIBI OT 00BEMaA
MOTPYKEHHON YaCTH TE€la M OT IJIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJIa, OT IJIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
TJIaBaHUS TEJ, YCIOBWUH PaBHOBECHSA phidara W OJOKOB), y4aCTBOBATh B



IUIAHUPOBAHUM  YYEOHOTO HCCIICMOBAaHWS, CcoOMpaTh YCTAaHOBKY |
BBHITIOJTHATh W3MEPEHUsS, CICAysS TPEII0KCHHOMY IUIaHy, (PUKCHpOBAThH
PE3yNbTAThl TOMYYECHHOW 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHUJC
MPETOKCHABIX TaOMUI] W TpaduKOB, AENaTh BBHIBOJABI MO PE3YJIbTaTaMm
WCCJICIOBAHNS,

MPOBOJIUTh KOCBEHHBIE HW3MEPEHUA (U3UUECKUX BEIIMYUH (TUIOTHOCTH
BCIECTBA KUAKOCTH M TBEPAOTO Tela, CHJIA TPEHUS CKOJBXKCHHS,
JaBJICHUE  BO3/AyXa, BHITAIKWBAIONMAS  CWJja, JCHCTBYIOMAs  Ha
MOTPYKEHHOE B JKHUAKOCTh TeNO, KOA(DQPHUIUEHT TMONE3HOTO AECHCTBUS
MPOCTHIX MEXaHW3MOB), CIEAysd TMPEUIOKECHHON WHCTPYKIIUHU: TIPH
BHITIOJITHCHAA HW3MEPCHHUH COOMpATh SKCIICPUMEHTAJFHYIO YCTAaHOBKY H
BBIUHCITATH 3HAUCHUE HCKOMOU BEJTMUUHBI,

cOOI0AaTh MPaBUJIa TEXHUKU O€30MACHOCTH MPHU padoTe ¢ Ja0OpaTOPHbIM
000pyA0BaHUEM,

YKa3bIBaTh MPUHIWIG ACHCTBUS TPHOOPOB W TEXHUYECKHUX YCTPOWUCTB:
BEChl, TEPMOMETP, JAUHAMOMETP, COOOIIAIOIIMECS COCY/bl, OapoMeTp,
phIyar, MOJBMKHBIA W HETTOABHKHBIHA OJI0K, HAKJIOHHAS TIOCKOCTH;
XapaKTepU30BaTh TPHUHIMMBI  JICHCTBAA W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OmucaHus (B TOM YHUCIE:
MOIIUTTHAKA, YCTPONCTBO BOJOMPOBOJA, THAPABIMYECKHN  TpeEcC,
MaHOMETP, BBICOTOMED, TIOPIITHEBOM HACOC, aPEOMETP), UCTIONB3YS 3HAHUS
O CBOMCTBAX (PM3WUECKHUX SBJIICHUA W HEOOXOMUMBbIE (PU3MUCCKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH,

NPUBOAWATHE  TPUMEPHl  (HAXOmuTh  WHGpOPMAIMIO O  TPHUMEPax)
MPAKTUYECKOTO HWCIIONb30BaHUA (DU3WUECKUX 3HAHWUH B TOBCEIHEBHOM
KU3HU JJi9 oOecrneueHus: 0€30MacHOCTH MpU OOpallleHUH ¢ npudopamMu U
TEXHUYCCKUMH YCTPONCTBAMH, COXPAHCHHS 370POBbA W COOJIONCHHS
HOPM SKOJIOTHIECKOTO TTOBEJACHUS B OKPYIKAIOIICH Cpene;

OCYIICCTBJISITH OTOOP HWCTOUYHMKOB WH(popmanmn B HHTepHeTEe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE UM CIOTIIHXCS
3HAHWA W TYTEM CPaBHCHUA PA3IUYHBIX HMCTOYHWUKOB BBIACIATH
uHOpPMAIMIO, KOTOpas SABIAETCS MPOTHBOPESUMBON WM MOXKET OBITH
HEJOCTOBEPHOM,

WCIOJTB30BATh MPH BBHITIOTHEHUHN YUSOHBIX 3aJaHUN HAYyYHO--TIOMYJISIPHYIO
JUTEPATypy  (PU3MUECKOTO  COJCpKaHWs, CIPaBOYHBIE MaTEpPHAIHI,
pecypcsl cetn MATepHeT, BMameTs mpuéMaMu KOHCIICKTUPOBAHMS TEKCTa,
npeoOpazoBanusa HHGOPMAITUH U3 OJHONW 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3aaBaTh COOCTBEHHBIC KPAaTKWE MUCHMEHHBIC W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 WCTOYHWUKOB WH(pOpMAIH (PU3UIECKOTO COACPKAHUS, B TOM



yucie NyOaM4HO JAenaTh KPAaTKUE COOOIIEHHsS O PE3yJbTaTax MPOEKTOB
WM  Y4eOHBIX HCCIEAOBAHUM, TMPU H3TOM TPaMOTHO HCIMOJIb30BaTh
W3YUYCHHBI TOHATHUHBIA ammapaT Kypca (HU3WKH, COMPOBOXKIATH
BBICTYIIJIEHUE MPE3EHTALMEN,

MPU BBIMOJIHEHUM YYEOHBIX MPOEKTOB WM MCCJICAOBAHUN paCHpeaesaTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUM C IOCTABJICHHBIMHM 3ajadyamu,
CJICIUTh 3a BBINIOJIHEHUEM IUIaHA JCHUCTBHUM, aIEKBAaTHO OLICHUBATH
COOCTBEHHbIH  BKJAJ B  JACATENBHOCTh  [PYMNbl, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJECNUCTBUE, YUUTHIBAA MHEHUE OKPYIKAKOLLINX.

K koHity o0yuenus B 8 kJjiacce npeIMeTHbIE PE3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 0OyJAIOTINXCS YMEHUH ;

HCIIOJIb30BATh MOHATHSA. MACCa U Pa3MEPBl MOJIEKYJI, TEIUIOBOE IBUKCHUE
aTOMOB W MOJIEKYJI, arPEraTHBIC COCTOSIHUS BEIIECTBA, KPUCTAITAYECKUE U
aMmop(HBIC TeJa, HACHIICHHBI W HEHACBHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOW JBUTaTEClb,
3JIEMEHTAPHBIA AJEKTPUYECKUN 3aPA, HNEKTPUUECKOE TOJIE, TPOBOJHUKH
W TABJIEKTPUKH, MOCTOSTHHBIN 3JICKTPUYECKUA TOK, MAarHUTHOE MOJIE,
pa3nuyvaTh SABJICHWA (TETUIOBOE PACHIMPEHHWE W CKaTHe, TETUIonepeaaya,
TETUIOBOE PABHOBECHE, CMAYMBAHUE, KAMMWJUISAPHBIC SBJICHUS, UCHAPCHUE,
KOHJICHCAITUs, TUIABJICHUE, KpUCTAUIM3aIia (OTBEPACBAHUE), KHUIICHHE,
TEIJIonepeaaya (TETTOMPOBOTHOCTb, KOHBEKIIUA, U3JTyYCHHUC),
JJICKTPU3aLMA TEJ, B3AaUMOACUCTBUE 3aPAH0B, JNCHCTBUA SJICKTPUUYECKOTO
TOKA, KOPOTKO€ 3aMBIKAaHHWE, B3aUMOJCUCTBUEC MArHUTOB, JCHCTBUE
MarHuTHOTO TIOJISI HA TIPOBOTHUK C TOKOM, AJICKTPOMArHUTHAS WHAYKITHS)
MO OINHWCAaHWKD WX XapPAKTEPHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPHPYIOITMX TaHHOE (PU3HUECKOC SBJICHHE;,

pacIio3HaBaTh MPOSBIICHHE HM3YYCHHBIX (PU3MUECKWX  SBICHUNW B
OKPY’KAIOIIIEM MHpPE, B TOM 4YHCie (PU3WUCCKHE SBIICHHS B IPHPOIC:
MOBEPXHOCTHOE HATSHKCHWE W KANWUIAPHBIE SBJICHHUS B TPHUPOAE,
KpUCTa/Uibl B mpupoje, u3nyueHue CoJsiHIa, 3aMep3aHue BOJIOEMOB,
MOpckue Opr3bl, 00pa3oBaHKEe POCHI, TYMaHa, MHEA, CHETa, YJICKTPUUCCKUE
SABJICHUS B atMocdepe, dISKTPHUSCTBO JKHUBBIX OPraHU3MOB, MAarHUTHOC
moyie 3emin, apeiid MoaCcOoB, pOidb MAarHATHOT'O TOJA IS KH3HH Ha
3emJie, MONSAPHOE CUAHHUE, TIPH 3TOM MEPEBOAUTH MPAKTHUYECKYIO 3a74a4y B
yueOHYIO, BBIJACHATHh CYIICCTBEHHBIE CBOWCTBA (TpU3HAKM) (PU3NUECKUX
SIBIICHUM

ONMMCHIBATh M3yUYCHHBIC CBOMCTBA TENI U (PU3UUCCKHE SBJICHHS, UCIIOJIB3Ys
(uzndeckre BEIMUUHBI (TEMIIEpaTypa, BHYTPCHHSS YHEPTHSA, KOJTUUIECTBO
TEIUIOTHI, YACIAbHAS TEIUIOEMKOCTh BEIIECTBA, YJCJIbHAA TEIUIOTA



MJIABJICHUS, YHAEIbHAs TEIUIOTa MapooOpa3oBaHMs, yAEIbHAs TEMJIOTa
CropaHusi TOIJIMBA, KOA(DPHUIIMEHT TMOJE3HOTO JEHCTBUA TEIJIOBOM
MAIlMHbI, OTHOCUTEIbHAA BJIAXHOCTh BO3/JyXa, SJICKTPUUECKUNA 3apsAn,
Cuja TOKA, SJIEKTPUUECKOE HAMPSKEHUE, COMPOTUBJIEHUE MPOBOJHUKA,
VACJIbHOE  CONPOTHBJIEHUE  BEHIECTBA, pabdoTa W MOIIHOCTb
ANMEKTPUUECKOTO  TOKA), TPH ONHCAHWM TPABWIBHO  TPAKTOBAThH
(pM3UUeCKUii CMBICIT MCTIONB3YEMbBIX BEJUYHMH, 0003HAUCHUS W CIAMHHITBI
(pM3UUeCKNX BENMUYWH, HAXOAWUTHh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(pM3UUecKyl0 BENWYWHY C JAPYTAMH BEJIWYMHAMH, CTPOHUTH TpaduKH
W3YUYCHHBIX 3aBHCHUMOCTEH (PU3NUECKAX BEITMYUNH,

XapaKTepU30BaTh CBOWCTBA TN, (PU3WUECKHWE SBJCHUS W IPOIECCHI,
UCIOIb3Ysl OCHOBHBIE TOJIOKEHUA MOJICKYJISAPHO--KUHETUUECKON TEOpUU
CTPOCHUS BEIIECTBA, MPUHITUAII CYNEPIOZHUIMK ToJieH (HAa KaueCTBECHHOM
YPOBHE), 3aKOH COXPAaHCHHS 3apana, 3akoH OMa a1 yJacTKa IeTH, 3aKOH
Jlxoynma—JIleHla, 3akOH COXpaHEHWUA DJHEPrUW, MpPU STOM  JABATh
CJIOBECHYIO (DOPMYJHUPOBKY 3aKOHA W 3alUCHIBATh €T0 MaTEMaTHUECKOE
BBIPAKEHUE,

OOBACHATDh (PU3NUECKHUE TMPOIECCHI W CBOWCTBA TEJN, B TOM UHWCJIE U B
KOHTEKCTE CUTyallui MPAKTUKO-OPUEHTHUPOBAHHOTO XApaKTEPa: BBISBIIATH
MIPUYMHHO-CJICACTBEHHBIE CBSA3H, CTPOUTH 00BbACHEHHE M3 1—2 JTOrHYECKUX
maroB ¢ omopod Ha 1-2 W3y4YEHHBIX CBOHCTBA (DM3WUECKHUX SBIICHHM,
(pM3UUEeCKNX 3aKOHOB WJTA 3aKOHOMEPHOCTEH

pelmath pacuéTHble 3a7auyu B 2—3 JEHCTBHSA, HCMOJB3Ys 3aKOHbI H
dbopMyIIbI, CBs3BIBAIOIKE (PH3MUCCKHE BEIWUYMHBI. HAa OCHOBE aHAIH3a
YCJIOBUSL 3aJlayM 3aMMChIBAaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUIA  PEIICHUS 3aJaud, BHIOUPATh 3aKOHBI W (HOPMYJIBI,
HEOOXOauMbIE Uil €€ pEILICHUsA, MNPOBOJUTH PacuéThl W CPaBHUBATh
MOJTYYCHHOE 3HAUCHNE (PM3NIECKON BETMUMHBI C W3BECTHHIMH JAHHBIMHU,
pacro3HaBaTh MOpPOOJEMbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIU
(pM3UUEeCKMX METOOB, WCIONB3YS OMHCAHWUE WCCIICIOBAHUSA, BBHIACIATH
MPOBEPSAEMOE MPEANOJIOKEHHUE, OLECHUBATh MPABWIBHOCTh TOPSAKA
MPOBEJICHUSA UCCJICIOBAHUS, JIENATh BBIBO/IBI;

MPOBOJAUTH OMBITBI 1O HAOMIOMECHWIO (U3WUECKUX SBJCHUH WA
(pm3uUeCcKrX CBOWCTB TeJ (KAMWIISIPHBIC SIBJICHUS, 3aBUCUMOCTD JTaBJICHAS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH Mpoliecca OCTHIBAHUS U
HarpeBaHWs TPW UW3JYUYCHWHA OT IBETA W3Iydaromed (IMOTJIONAroIieii)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUA BOJBI OT TEMIEPATypbl KUIAKOCTH U
IomAad €€ TOBEPXHOCTH, JJEKTpU3alUa Tel W B3aUMOJICHCTBUE
ANIEKTPUYECKUX  3apsAJ0B, B3aUMOJCHCTBUE TMOCTOSHHBIX MAarHuTOB,



BU3yaJIM3alMsi MArHUTHBIX TIOJIEW TTOCTOSIHHBIX MAarHWTOB, JCHCTBUS
MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTA,
CBOMCTBA 9JICKTPOJBHWraTejsi TMOCTOSHHOTO TOKa): (hOpMYIHPOBATH
MPOBEPSAEMbIE MPEANOI0KEHUA, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO
00OpyA0BaHUS, OTIMCHIBATH XO1 OTBITA U (DOPMYJTUPOBATH BHIBOIBI;
BHITIOJIHATh ~ TPSAMBIE  W3MEPCHHUS  TEMIEPATypbl, OTHOCHUTEIHHOM
BJIQXKHOCTU BO3AYyXa, CWJIbI TOKA, HAMPSKECHHUS C HUCMOJIb30BaHUEM
AQHAJIOTOBBIX TPHUOOPOB M MATUYMKOB (DPU3MUCCKUX BEIIMYWH, CPABHUBATH
pe3yJIbTaThl U3MEPEHMM C YUETOM 3a1aHHOM a0COIOTHOM MOTPEITHOCTH,
MTPOBOJIUTH UCCICAOBAHUE 3aBUCUMOCTH OJHOU (PU3WUECKON BETMUMHBI OT
IPYrod ¢  WCTHOJB30BAHWEM  TPSAMBIX  HW3MEPEHUH  (3aBUCHUMOCTH
COMPOTHUBJICHUS TPOBOJAHUKA OT €ro JUIMHBI, MJIOAAN MONEPEYHOrO
CEUYEHUA U YACJIBHOTO COMPOTUBJICHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UOYIIEr0 4epe3 TMPOBOJAHUK, OT HAMNpPAXKCHUS HA  MPOBOJHHKE,
UCCIICIOBAHUE TOCJICAOBATEIBHOTO M MAPAJUIETBHOTO  COCMHECHUHN
MPOBOJHUKOB). TUIAHUPOBATh HCCIACAOBAHUE, COOMpPAaTh YCTAHOBKY |
BHITIOJTHATh W3MEPEHUs, CICAys NPEIIOKCHHOMY IUIaHy, (PUKCHpOBAThH
pPE3yNbTaThl TOJYUYCHHON 3aBUCHMOCTH B BHUAC Tabmuil W TpaduKos,
JIeaTh BIBOJIBI MO PE3YJIbTAaTaM UCCJICAOBAHUA,

MPOBOJIUTh KOCBEHHBIE W3MEPEHUA (PU3WUECKUX BEIWUHMH (yACITbHASA
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJIIEHWE TMPOBOAHMKA, padoTta w
MOTIHOCTh 3JICKTPUYECKOTO TOKA). TUTAHUPOBATH M3MEPEHUSA, COOMpPaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIYys MPEAT0KEHHON UHCTPYKUUU, U
BBIUHCIIATD 3HAUCHUE BEITMUNHBI,

cOOI0AaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MPHU padoTe ¢ JadOpaTOpHbIM
000py0BaHUEM,

XapaKTepu30BaTh TPHUHIMMBI  JICHCTBASA W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMUCaHusA (B TOM YHUCIE:
CUCTEMa OTOIUICHHUS JOMOB, TUTPOMETP, MapoBas TypOWHA, aMIEpMETP,
BOJIBTMETP, CUETUMK SJICKTPUUECKOH SHEPrUM, 3JIEKTPOOCBETUTEIbHbBIC
mpuOOPHI, HArPEBATEIIBHBIE AIEKTPOITPUOOPHI (MMPUMEPHI), ICKTPHUUCCKHE
MPEIOXPAHUATEITH, IICKTPOMArHUT, JICKTPOABUTATEH MMOCTOSTHHOTO TOKA),
WCIIOJTB3YS 3HAHMSI O CBOHCTBAX (PM3UUECKHUX SBJICHHH M HEOOXOIMMBIC
(pmzrUeckre 3aKOHOMEPHOCTH,

pacro3HaBaTh MPOCThIE TEXHUUECKHE YCTPOHCTBA WU HM3MEPUTEIIbHbBIC
npuboOpsl TO CXeMaM M CXEMaTHYHBIM PHUCYHKaM  (GKAIKOCTHBIHT
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUTATEIb BHYTPEHHETO
CTOpaHusi, JIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBI AIICKTPAUCCKUX



Lene ¢ MOCAEIOBATENBHBIM U MAPAJUICIbHBIM COEAUHEHUEM DJIEMEHTOB,
pasyinyuas yciIoBHbIE 0003HAUECHUS SJIEMEHTOB JIEKTPHUECKUX 1IENEH;
NPUBOANUTHE  TPUMEPHl  (HAXOaWTh  WHGpOpPMAIMIO O  TPHUMEPax)
MPAKTUYECKOTO HWCIIONb30BaHUA (DU3MUECKUX 3HAHUH B TOBCEIHEBHOM
KU3HU Ui oOecrneueHus: 0€30MacHOCTH MpU OOpallleHUH ¢ npudopamu U
TEXHUUYECKUMHU YCTPOMCTBAMM, COXPAHCHUS 3J0POBbS M COOMOACHUA
HOPM 3KOJIOTUYECKOTO MOBEICHUS B OKPYKAKOIIEN CpeIe;

OCYIICCTBJIAITh TOWCK wWH(popManuu (U3HUECKOTO COJEPKaHUS B
NnTepHere, Ha OCHOBE MMEKIOIIMXCI 3HAHUA W NYTEM CPABHCHUSA
JOTIOJTHUTENIBHBIX ~ MUCTOYHWUKOB  BBIACHATH  WH(POPMAIUIO, KOTOpas
ABJISIETCA MPOTUBOPEYNBOM UITU MOXKET OBbITh HEJJOCTOBEPHOIA;
WCIOIb30BaTh MPU BHIMOJTHEHUN YUEOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO
JUTEPATypy  (PU3MUECKOTO  COJCPKaHWs, CIPABOYHBIE MaTECPHAIHI,
pecypcol cetn MHTEpHET, BIaaeTh NpuéMamMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBanrsa HHGOPMAITUH U3 OJHONW 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC W KPATKUE YCTHBIE COOOICHUS,
o6o0mas wuHpOpMAIHMIO W3 HECKOJBKHX MCTOYHHKOB (PH3MUECKOTO
COJCP)KAHMSA, B TOM 4YHUCAE MNyOJWMYHO MPEACTABNATh PE3YJbTAThI
MPOEKTHON WJIM WCCIIEAOBATENBbCKOW NEATEIBHOCTH, OPU 3TOM T'PAMOTHO
WCIIOJIb30BaTh W3YUCHHBIM TOHATHHHBIA ammapar Kypca (usukw,
COMPOBOXKJATh BRICTYIIJICHUE TPE3CHTALINEN,

MPU  BBIMIOJTHEHWH YYEOHBIX TPOEKTOB M HWCCICAOBAHUN (DU3UIESCKUX
MPOLIECCOB pacnpeAcsiaTh OOA3aHHOCTH B TPyNNe B COOTBETCTBUU C
MOCTABJICHHBIMM 33J]a4aMU, CJIICANTH 34 BBIMIOJHCHUEM IUIaHA JCUCTBHUA U
KOPPEKTHPOBATh €ro, aJCKBAaTHO OLICHUBATh COOCTBEHHBIN BKIaA B
JEATEILHOCTD TPYIIIBI, BBICTPAUBATh KOMMYHHKATUBHOE B3aUMOJICHCTBHE,
MPOSBIISAS. TOTOBHOCTD pa3penaTh KOH(IMKTHI,

K koHIity o0yuenus B 9 kjiacce npeIMETHbIE PE3YJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOTIMXCS YMEHUH ;

WCIIOJIB30BATh TOHATHSA. CHCTEMa OTCuéra, MaTepHalibHAs TOUYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAaHHYECKOTO ABWXKCHHS, nedopmarus
(ympyrasi, TJIacTHYECKas), TPEHHE, ICHTPOCTPEMHUTEIILHOE YCKOPCHHE,
HEBECOMOCTh M TIEPETPY3KH, LEHTP TAKECTH, aOCONOTHO TBEPIOE TETO,
IEHTP TSHKECTH TBEPJOTO Tella, PaBHOBECHE, MEXaHUUECCKUE KOJICOaHMs 1
BOJIHBI, 3BYK, WH(PA3BYK H YJIBTPA3BYK, SJICKTPOMArHUTHBIC BOJIHBI,
ITKajIa 3JEKTPOMArHATHBIX BOJTH, CBET, OJIM30PYKOCTh M TaTbHO30PKOCTb,
CIIEKTPBI MCITYCKAHWS W TOTJIOMICHUS, abda-, OeTa- U raMMa-u3JIydCHHs,
W30TOTIBI, SI/ICPHAS SHEPTETHKA,



pa3nuvath SIBJICHHWS (PAaBHOMEPHOEC W HEPABHOMEPHOE TPSIMOJUHEHHOE
JIBIDKCHHE, PaBHOYCKOPEHHOE MPSMOJHWHEHHOE JBIIKCHHE, CBOOOIHOC
MaJICHUE TeJI, PABHOMEPHOE JBHKCHUE 1O OKPYKHOCTH, B3aMMOJICHCTBHC
TEJ, PEAKTUBHOE MBIKEHHUE, KOJEOATEIbHOE JBMXKCHHE (3aTyXarolue
BBIHY’KJICHHBIC KOJICOaHWS), PE30HAHC, BOJIHOBOE IBHKCHHE, OTPAKCHHE
3ByKa, MPAMOJIMHEHHOE PaclpOCTPAHEHUE, OTPAXKCHHE M TPETOMIICHHE
CBETA, MOJHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JI0KEHHUE OEJIOro CBETA B
CIEKTP MW CJIOKCHHE CIHEKTPAIbHBIX I[BETOB, JIHCIIEPCHS CBETA,
€CTECTBCHHASA PaJMOAKTHBHOCTh, BOSHHKHOBCHHE JMHEHUATOIO CIEKTpa
W3JTYYCHHS ) TI0 OMTMCAHUIO X XapaKTEPHBIX CBONWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHPYIOITMX TaHHOE (PU3HUYECKOE SBJICHHE;,

pacIio3HaBaTh MPOSBIICHHE HM3YYCHHBIX  (PU3MUECKWX  SBICHUNW B
OKpyXaromeM Mupe (B TOM 4YHuClie (PU3ndeckue SBIICHHUS B TIPUPOJIC:
MIPHJIMBEI B OTJIMBHI, ABHKEHUE TuiaHeT COTHEUHOM CHCTEMBI, PEAKTHBHOC
JBIDKCHHE OKUBBIX OPTraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMHU,
3eMJICTPSICCHUE, CEMCMUYCCKHE BOJIHBI, IIyHAMH, 5XO, I[BETa TEIL,
ONTHYCCKHE SIBJICHUS B TPHUPOJC, OHOJOTMYECKOE NCHCTBHC BHIMMOTO,
yIbTPauOICTOBOTO M PEHTITCHOBCKOT'O HM3JIyUCHHM, €CTCCTBCHHBIM
PaguOaKTHBHBIN (DOH, KOCMHYCCKHE JIYUH, PAJHOAKTHBHOC H3IIYUCHHC
MPUPOJHBIX MHWHEPAJIOB, JCHCTBHE PAAMOAKTUBHBIX M3IIydeHHH Ha
OpraHu3M 4YeJIOBEKA), TIPH STOM TMEPEBOJMNTH MPAKTHUYECKYIO 3a/1ady B
yueOHYI0, BBIJACHATHh CYIICCTBEHHBIC CBOMCTBA (TpU3HAKH) (PU3HUECKUX
SIBIICHUM

ONMCHIBATh M3yUYCHHBIC CBOMCTBA TeNl U (PU3HMUCCKHE SBJICHUS, UCIIOJIB3Ys
(vzudeckre BEMWYWHBI (CPEIHSAA W MIHOBEHHAs CKOPOCTh Tella TpH
HEPAaBHOMECPHOM [BIDKCHHMH, YCKOPEHHE, IEPEMEINECHHE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHs, CHJIa YIPYTOCTH, CHJIa TSKECTH, YCKOPCHHE
CBOOOJHOrO TIAJICHHUS, BEC Tella, HMIIYJbC Tella, HUMIIYJIbC CHIIBL,
MEXaHHUYecKass padoTa M MOIMHOCTh, IOTEHIWAIbHAS SHEPrus Tela,
MOAHATOTO HAJ MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAJIbHAS SHEPIHsS CIKATOU
MPYKMHBI, KHHETHYECKAs SHEPrus, IIOJIHAS MEXaHWYeCKas SHEPrus,
MIEPHO M YacToTa KojaecOaHuM, JUTMHA BOJHBI, TPOMKOCTH 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTENIb MPEIIOMJICHUS CPEbl), TP OTTUCAHUH
MPaBHJILHO TPaKTOBaTh (DU3MUECKHH CMBICIT HCIIONB3YEMBIX BCIHUYHH,
0003HAUCHUSA W CAMHUIBI (DU3HMUYCCKUX BEIIMUHMH, HAXOAUTH (DOPMYIIBI,
CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BENIMUWHY C JPYTUMHU BEITMUNHAMH,
CTPOUTH rpadMKH U3yUCHHBIX 3aBUCHMOCTEH (DH3NUCCKHUX BEJIHYUMH,
XapaKTepHU30BaTh CBOMCTBA TeJl, (DU3WUCCKUE SBJCHHUS W IIPOIECCHI,
WCIIONb3Ysd 3aKOH COXPAHCHHWS SHEPrUH, 3aKOH BCEMHPHOTO TATOTCHHS,



MPUHIAN  CYTICPIIO3ANIAA CHJI, TPHUHIUI OTHOCHUTENbHOCTH [ anwes,
3aKkoHBl HBIOTOHA, 3aKOH COXpaHEHWA WMITYJbCA, 3aKOHBI OTPAKEHUA U
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHCHHSI 3aPAI0BOTO U MAaCCOBOTO YHCEN
MPYU SIIGPHBIX PEAKIUAX, TPH STOM JaBaTh CIOBECHYIO (HOPMYTUPOBKY
3aKOHA W 3aITUCHIBATh €T0 MAaTEMAaTHIECKOE BHIPAKEHNUE,

OOBACHATh (PU3NUECKHUE TMPOIECCHI W CBOWCTBA TEJN, B TOM UHWCJIE U B
KOHTEKCTE CHUTYyaIliii TPaKTUKO-OPUEHTHPOBAHHOTO XapaKTePa: BBHIABIISTH
MPUYUHHO--CJICICTBEHHbIE  CBSI3M, CTPOUTH OOBACHEHHUE U3 23
JIOTUYECKUX IIAaroB ¢ OMOPOH Ha 2—3 M3YyYECHHBIX CBOWCTBA (PM3MUECKUX
ABJICHUN, (PU3UIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEHH;

pemarh pacuyéTHBIC 3aMaud  (OMUpaoIuecs Ha cuctemy w3 2-3
ypaBHEHUI ), HCTIOIB3YS 3aKOHBI W (POPMYIIBI, CBA3BIBAIOIITNE (DU3UUCCKUE
BCJTMUMHBI, HA OCHOBE aHAIM3a YCIOBHUS 33Jadyd 3alHUCBIBATh KPATKOE
YCIIOBHE, BBHISBIIATH HEJOCTAIONINE WM WU30BITOUHBIC NAHHBIC, BHIOWPATH
3aKOHBI U (HOPMYJIBI, HEOOXOANUMBIC JUTSl PEIICHHUS, MPOBOANUTH PACUETHl U
OIICHWBATh PEATMCTHYHOCTh TMOJIYUYCHHOTO 3HAUEHUA (PU3HUECKOU
BCJTUUHHBI

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIUTh TPH  TOMOITH
(pM3UUEeCKMX METOOB, WCIONB3YS OMHCAHUE WCCIICIOBAHUSA, BBHIACIATDH
MPOBEPACMOE TPEANOIOKEHNE, OIICHUBATh TMPABWILHOCTh TOPSAIKA
MPOBEICHUS  HWCCJECNOBAHWSA, JeJaTh  BBIBOJBI, HWHTEPIPETUPOBATH
PE3yNIbTaThl HAOTIOACHU U OTIHITOB;

MPOBOJAUTH OMBITBI MO HAOMIOMCHWIO (U3WUECKUX SBJCHUN WA
(pm3uUecKX CBOWCTB TeN (M3ydeHWE BTOPOTO 3akoHAa HbioTOHA, 3akoHa
COXPAHECHUSI HHEPTUH, 3aBUCUMOCTHh TMEpHOAa KoueOaHWH MPYKUHHOTO
MasTHHKA OT MacChl TPy3a M JKECTKOCTH TPYKUHBI U HE3aBUCUMOCTH OT
aMIUTMTYIbl MaJIbIX KOJICOAHUH, TPSAMOJIMHEHHOE PACIIPOCTPAHEHUE CBETA,
pasnokeHne OeJIoro CBETa B CIEKTP, M3YUEHUE CBOWCTB M300pAXKEHUSA B
MJIOCKOM 3€pKajiec W CBOWCTB HM300paXeHHWS TMpeaMeTa B COOMparoIiei
JuH3e, HAOMIOJCHUE CIUIOMHBIX W JIMHEHYATHIX CHEKTPOB HW3ITYUCHHS ):
CaMOCTOSITEIbHO  coOMpaTh YCTAaHOBKY W3 M30bITOYHOrO Hadopa
o0OpyIOBaHMs, ONWCHIBATH XOJ OMbITA W  €r0  PEe3yJIbTaThl,
(hopMyITHPOBATH BHIBOJIHI,

MPOBOJIUTH TP HEOOXOTUMOCTH CEPHUIO TPSAMBIX U3MEPEHUH, ONMpeAcIss
cpemHee 3HAYCHUE W3MEpsIeMOW BeNMWUWMHBI ((DOKYCHOE PACCTOSHHE
cobuparomeit JuH3bI), OOOCHOBBIBATH BBHIOOpP cmocoba HW3MEpPEHUs
(M3MEPUTENTHHOTO TTPUOOpa);

MPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH  (PM3WUYECKAX BEIMYUH C
WCIIOJIb30BAHUEM TIPAMBIX HM3MEPEHHH (3aBUCHMOCTH MyTH OT BPEMCHH



PY PaBHOYCKOPEHHOM JBIKEHWM 0O€3 HadajgbHOM CKOPOCTH, Meproaa
KojeOaHMii MaTeMaTHYECKOTO0 MAasATHWKA OT JUTMHBI HHUTH, 3aBUCUMOCTH
yria OTPaKEHUA CBETA OT yIjla TMaJCHUS W yrja TPEIOMJICHHS OT YIJia
MajicHus). TJIAHUPOBATh HCCIEAOBAHUE, CaMOCTOSTEIILHO COOMpaTh
YCTaHOBKY, (pUKCHpOBaTh pE3YyJbTAaThl  TMOJYYCHHOW  3aBUCHMOCTH
(pvzruecknX BENWYHMH B BHUAC TAaOMWIl W TpaduKOB, A€IaTh BBHIBOIBI TIO
pe3yNIbTaTaM MCCIICIOBAHUS,

MPOBOJIUTh KOCBEHHBIE W3MEPECHHS (U3MUECKUX BEIIWYWH (CPEIHAS
CKOPOCTh H YCKOPEHHWE Tella TpPH PaBHOYCKOPCHHOM JIBM)KCHHH,
YCKOPEHHE CBOOOMHOTO MAACHUA, XECTKOCTh MPYKHUHBI, KOYPPHUIIUEHT
TPEHUS CKOJBXCHUS, MEXaHWUeckas pabdoTa W MOIMHOCTh, YacTOTa H
nepuosl KoneOaHWii MaTreMaTHYeCKOrO0 H  MPYKHHHOTO MAasTHUKOB,
ONTHYECKAss CWia coOWparomieli JIMH3BI, PaAWMOAKTHUBHBIN  (DOH):
MJIAHUPOBATh W3MEPEHUSA, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHHUA, CICAYS MPEIOKECHHON WHCTPYKIMH, BHIYUCIISITH
3HAUEHWE BEIMYWHBI U aHAIM3UPOBATH TIOJyUCHHBIC PE3YJIHTATHI C YIETOM
3a/IaHHOM TIOTPENTHOCTH U3MEPEHUH

cOOI0AaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ Ja0OpaTOPHbIM
000py0BaHUEM,

pa3auvaTh OCHOBHBIE TIPU3HAKA W3YUYEHHBIX (PU3UUECKUX MOJENCH:
MarepuaibHas TOYKa, aOCOMOTHO TBEPAOE TENO, TOUCUHBIA HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, TUTAHETapHAas MOJENbh aroMa, HYKJIOHHAS
MOJEITb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh TPHUHIMMBI  JICHCTBAA W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OmMucaHus (B TOM YHUCIE:
CIIUAOMETP, NATUMKH TOJOKEHUA, PACCTOSHHS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TEPUCKOM, (doToammapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, J03UMETP, KaMmepa BunbcoHa), WCMOIB3ysAd 3HAHUA O
CBOWCTBAX (M3WUECKUX SABJCHUH ©W HEOOXomumbie (pusndeckue
3aKOHOMEPHOCTH,

HCITIOJT30BATh CXEMbI M CXEMATHUHBIC PUCYHKH U3YUEHHBIX TEXHHUUCCKUX
YCTPOHCTB, M3MEPHUTEIBHBIX NPHOOPOB W TEXHOJOTHUYECKHUX MPOIIECCOB
MPU PEIICHUN yueOHO--TIPAKTHUECKUX 3a7ad, ONTHUYCCKHUE CXEMBI I
MOCTPOCHUS N300PAXKEHUN B TJIOCKOM 3€pKaJie U COOUPAOIIICH JIMH3E,
MPUBOJAATE  TPUMEPHl  (HAXOMUTh  WHGpOPMAIMIO O  MPHUMEPax)
MPAKTUIECKOTO HWCIIONB30BaHUA (DU3WUYECKUX 3HAHWH B TOBCEIHEBHOM
KU3HU JJi1 oOecrneueHus: 0€30MacHOCTH MpU OOpallleHUH ¢ nMpudopamMu U
TEXHUYCCKUMHU YCTPONCTBAMH, COXPAHCHHS 370POBbA H COOJIOMNCHHS
HOPM SKOJIOTHIECKOTO TTOBEJACHUS B OKPYIKAIOIICH cpene;



OCYIICCTBJISITh TOWCK wWH(popManuu (U3AUECKOTO CONEPKaHUS B
HUnuTtepnete, camocToaTenbHO (POPMYIHAPYST TTIOMCKOBBIHA 3aMpOC, HAXOAUTh
MyTH OMPEACIICHAS TOCTOBEPHOCTH TOMYYCHHOW WH(POPMAITUK HA OCHOBE
MMEIOIIMXCA 3HAHUN U TOTIOJTHUTENIbHBIX HICTOYHHUKOB,

WCIOIb30BaTh MPU BHIMIOJTHEHUN YUEOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO
JUTEPATypPy  (PU3MUECKOTO  COJCPKaHWs, CIPABOYHBIE MaTECPHAIHI,
pecypcol cetn MHTEpHET, BIaaeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanusa HHGOPMAITUH U3 OJHONW 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC W YCTHBIE COOOIICHUS HA OCHOBE
uHOpPMAIMM W3 HECKOIBKHX WCTOYHHKOB (PU3NYECKOTO COACPIKAHUA,
myOJIMUHO MPEJICTABMIATh PE3YJIbTaThl MPOESKTHON MM UCCIICI0BATEIbCKON
NEATENbHOCTA, NOPH  OTOM T[PAMOTHO  MCIOJb30BAaTh  HM3YUYECHHBIN
MOHATUWHBIA ammapar Wu3ydaemMoro paziena (U3WKH W COMPOBOXKAATH
BBICTYIUICHUE TIPE3CHTAlMEN C y4€TOM OCOOCHHOCTEH ayJauTOpUU
CBEPCTHUKOB.









































































































