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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3MKe Ha YPOBHE OCHOBHOIO o0mero o0pa3oBaHHS
COCTaBJICHA HA OCHOBE TOJIOKECHWUH W TpeOOBaHWI K pe3yjibTaTaM OCBOSHHUS Ha
0a30BOM YPOBHE OCHOBHOW 00pa30BaTEIbHOW MPOrpaMMbl, MPEIACTABICHHBIX B
OI'OC 00O, a Taxxe ¢ yuérom (penepanpHOl paboueii mporpaMMbl BOCTTUTAHUS H
Konenuuu npenogaBanus yueObHoro npeaMera « Ouzmkay.

Conepxxanve mporpaMmbl 1o (U3MKE HAMpaBIeHO Ha (popMupoBaHHe
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYarONIUXCA W OPTaHU3AIUi0 W3yUeHUS
(¢v3uKKM Ha ACATENHPHOCTHOW OCHOBe. B mporpamme mo (u3MKE YUHATHIBAIOTCA
BO3MOXKHOCTH YueOHOro mpeamera B peanuzanuu tpedoBanuiit ®I'OC OO0 «
TJTAHUPYEMBIM JTMIHOCTHBIM U METAINIPEAMETHBIM pe3yJibTaTaM O0yUEHHs, a TAKKe
MEXKIPEIMETHBIE CBS3M €CTECTBCHHO-HAYUHBIX yUECOHBIX TPEIAMETOB HAa YPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHMus.

[Iporpamma mo ¢u3nke ycTaHaBIMBAET paclpenecHue yueOHOTo MaTeprana
o rogaM oOydeHus (10 Kjaccam), MpeyraraeT MPUMEPHYIO TTOCIIeI0BATEIbHOCTh
WU3YUYCHHUS TEM, OCHOBAHHYIO HA JIOTMKE PA3BUTHSA TPEIMETHOTO COJCPKaHHUS W
y4&€Te BO3PAaCTHBIX OCOOCHHOCTEH 00yUarommxcs.

[Iporpamma mo ¢u3uke paspaboTaHa ¢ MEIBIO OKA3aHWUA METOIUYCCKOM
MOMOIIY YUUTETIO B CO3/IaHAA PaboUeii mporpaMMbl 10 YIeOHOMY TIPEIMETY .

dusrka ABISIETCS  CHCTEMOOOPA3yIOMUM  JUIsl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX TIPEIMETOB, TIOCKOIBKY (PH3NUECKHAE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
W SBIICHHMM, HM3ydacMbIX XHMHUEH, OWOJOruel, acTpoHOMHEH U (H3HUYSCKOU
reorpadueii, BHOCHT BKJIAJ B C©CTECTBCHHO-HAYUYHYI0 KapTHHY MHpa,
MpEeAOCTaBIseT Haubojee SACHbIE O00pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUA, TO €CTh CIIOC00a MOIYUCHHS JOCTOBEPHBIX 3HAHUN O MUPE.

Opmna w3 TIaBHBIX 33734 (PHU3HUECCKOTO OOpa30BaHHSA B CTPYKTYpe OOIIETo
o0pa3oBaHHA COCTOUT B (POPMHUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH W
WHTEPECA K HAYKE Y 00YUaronuxcsl.

Nzyuenne ¢u3mkm Ha 06a30BOM YpPOBHE TMPEANONAracT OBJIAJCHHE
CJICYIONUMH KOMTICTCHTHOCTSIMA, XapaKTEPU3YIONUMHU €CTECTBCHHO-HAYUHYIO
IPaMOTHOCTD:

e HAy4YHO OOBSICHATH SBJICHUS,

e OIICHUBATH W MMOHUMATH OCOOCHHOCTH HAYTHOTO MCCIICTOBAHUS,

e HWHTEPIPETHPOBATH  JAHHBIE W  WCMHOJB30BATh  HAYYHBIC
JI0KA3aTeIbCTBA /TS TIOJTyUYEHUS BHIBOJIOB.

Hemn wu3ydeHumss (U3MKA HA YPOBHE OCHOBHOIO o00miero oOpazoBaHUA
ompenencasl B Konmenmmu mpenogaBanmst ydeOHOTO mpenmera «Dusmkay B
oOpa3oBarenbHBIX oOpranmsanuax Poccuiickoit ®denmepammm, peannu3yommux
OCHOBHBIE  00II€00pa30BaATENIbHBIE MPOTPAMMBI, YTBEPKAEHHON pelICHUEM



Konnernn Munuctepersa npocsenieansi Poccuniickoit @enepanuu (MpOTOKOJ OT 3
nexadbpsa 2019 r. Ne [1K-48H).
Hesun uzyvyenus ¢pusukn:

MpUOOpEeTEeHNEe HHTEpeca W CTPEMIICHHS OOYyYaroIuXcsd K HayuYHOMY
W3YUYCHUID MPUPOJIBI, PA3BUTHEC HMX HHTEUICKTYAIBHBIX W TBOPYECKHUX
CITIOCOOHOCTEH;

pPa3BUTHEC NPEACTABICHUH O HAYYHOM METOJC MO3HAHUA U (POPMHUPOBAHHE
HCCJIEA0BATEIIBCKOTO OTHOMICHHUS K OKPYKAKOIIUM SBJICHUSIM,
(opMupoBaHHE HAyYHOTO MHMPOBO33PCHUS KaK pe3yJibTara H3yUCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIPHBIX 3aKOHOB (PH3HKH,
dbopMupoBaHUE TMPEACTABICHUH O pOaM (PH3WUKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAYK, TCXHUKH U TEXHOJIOT UM,

pasBUTHC  TMPEJACTABIICHWH O  BO3MOXHBIX  cdepax  Oymymiei
poheCCHOHAILHON JIEATEIPHOCTH, CBSI3aHHON ¢ (DM3MKOM, MOJATOTOBKA K
JajgbHEeNIIeMy 00yUYeHHIO B 3TOM HaIlPaBJICHUMU.

JlocTrokeHME STHUX MeNIed MporpaMMbl 10 (PH3MKE HA ypOBHE OCHOBHOTO
o0111ero 00pa3zoBaHus 00ECIICUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

NpUOOPETeHNE 3HAHWK O JUCKPETHOM CTPOSHWH  BEIIECTBA, O
MEXAaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKUX, MArHUTHBIX W KBAHTOBBIX
SABJICHUASAX,

MPUOOPETCHUE YMEHUH OMHCHIBATh U OOBACHATH (DU3UUCCKUE SIBICHUS C
WCITOJIb30BAHUEM TIOJTYUCHHBIX 3HAHUI;

OCBOCHHE METOJIOB PEIICHWA TPOCTEHUIMUX PACUETHBIX 3amad ¢
HCITOJIb30BAHUEM (przraecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUCHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUH HAOMOAAaTh IPUPOIHBIC SIBJICHUS W BBITIOJHATH OTBITHI,
JadopaTopHbie  pabOTBl W SKCIEPUMEHTAIBHBIE  HMCCIICIOBAHUA €
WCIIOJIb30BAHUEM U3MEPUTEITHLHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB PabOTHl ¢ WH(pOpMarueit (GU3MUECKOTO COACPKAHUA,
BKJTEIOUAsi HH(OPMAIHIO O COBPEMEHHBIX JOCTHMIKEHUAX (DU3UKH, aHAIH3 U
KPUTHYECKOE OIICHUBAHNE MH(OPMAIIHH,

3HAKOMCTBO €O cepamu npodeccHoHanbHOR eSITEIPHOCTH, CBSI3aHHBIMHU
¢ (¢u3uKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTKEHUAX (PU3MUECKON HAYKH.

Ha mzyuenue ¢usukm (0a30BbIii ypOBEHH) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanusa orBoautca 238 yacos: B 7 kinacce — 68 vacos (2 yaca B HEAEO), B 8
kiacce — 68 gacoB (2 yaca B Henemo), B 9 kmacce — 102 yaca (3 vaca B Henemo).

[Ipennmaraemeiii B mporpaMmMe 1o (hU3HKE MEPEUCHH JaOOPaTOPHBIX PadoT H
OTIBITOB HOCUT PEKOMEHIATEIIBHBIN XapaKTep, YUUTEIb ASIACT BHIOOP POBEICHUAS



7a0opaTOpHBIX padOT M OMBITOB C YYETOM HMHAWBHAYAIBHBIX OCOOCHHOCTEH
00yYaroIrXCcs, CIHUCKA AKCIEPUMEHTANIBHBIX 3aJaHUM, TpejlaracMbiX B paMKax
OCHOBHOTO TOCYZaPCTBEHHOTO YK3aMEHa 10 (hH3HKE.



COJAEPKXAHUME OBYUYEHUSA
7 KUIIACC

Paznen 1. ®usuka v €€ pojib B MO3HAHUM OKPY KAKOLIEro MHpa.

Ousuka — Hayka o mpupoae. SABneHus npupoasl. DOU3NUECKHUE SBICHUS:
MEXaHUUYECKHUE, TEIJIOBBIC, JICKTPUUECCKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC.

Ousnueckne BenuuuHbl. M3Mmepenue (usnuecknx Benwund. Dusnueckue
npuOopsl. [lorpemHocTs n3mMepenuii. MexayHapoaHas cucTeMa €IMHUII.

Kak d¢usmka w Japyrue eCTECTBEHHBIE HAyKd HWM3Y4YalOT TPHPOY.
EcrecTBeHHO-HAYyUHBIH METOA TO3HAHUS: HAOMIOACHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUMOTE3, SKCIEPUMEHT MO MPOBEPKE TUNOTE3, OOBSICHEHUE
HaOmoaaemoro seieHus. Onucanue HU3NUEeCKUX SIBJIICHHHA C TIOMOTIIBIO MOJCTICH.

Hemoncmpauuu.

1. MexaHHWuUeCKuE, TEIJIOBbIC, JJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIC

ABJICHUSL.
2. ®Duznueckue MpuOOpPsl U MPOLEAYpPa MPAMBIX U3MEPEHUN aHAJIOTOBBIM U
U POBBIM PUOOPOM.
JlabopamopHhyvie padomot u onvimol.
1. OnpeneneHue LEHbI ASJICHUS IKAIbl U3MEPUTEIBHOTO MpUdopa.
2. H3mepenue paccTosHuil.
3. H3mepenne o0béMa )KUAKOCTH U TBEPAOTO TeNA.
4. OnpeneneHue pa3MepPOB MaJIbIX TEJL.
5. M3Mmepenne Temmeparypsl MpU MOMOIIM >KHAJKOCTHOTO TEPMOMETpPa U
JaTYMKa TeMIEPaTyphl.

6. IlpoBenaeHue uccieaoBaHUsA MO MPOBEPKE TUMOTE3bl: JAIBHOCTh MOJETA
IapuKa, MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbllie, 4eM OOJIbIlI€ BbICOTA
MmycKa.

Pa3znen 2. [lepBoHayajibHbIe CBeAeHNsI 0 CTPOEHHH BelleCTBA.

CrpoeHue BelllecTBA: aTOMbl M MOJEKYJIbl, WX pa3Mmepbl. OMNbITHI,
JIOKa3bIBAIOIIKE TUCKPETHOE CTPOSHHUE BEIIECTRA.

JIBuxkenre uyactuil BerlecTBa. CBS3b CKOPOCTHM JBHXKCHWS 4YacTUIl C
TemriepaTypoii. bpoyHoBckoe apmxenwe, muddys3us. B3ammomeircTBre uacTHIl
BEILIECTBA: MPUTSKEHUE U OTTATKUBAHKUE.

ArperatHbi€ COCTOSIHUS BEIIECTBA: CTPOCHUE ra30B, >KUAKOCTEH M TBEPIBIX
(KpUCTALTHYECCKUX) Tell. B3auMOCBA3b MEXAy CBOWCTBAMH BEIIECTB B PA3HBIX
arperatHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJIAPHbIM cTpoeHueM. OcoOEHHOCTH
arperatHbIX COCTOAHUI BOJIBI.

Hemoncmpauuu.

1. HaOmtonenue OpOyHOBCKOTO ABUKEHUS.



2. Habmonenune muddysun.
3. HaOmonenue SIBJICHUH, OO BACHAIOIIUXCA MPUTSKCHUEM WA
OTTAJIKUBAHUEM YACTHIl BEILIECTBA.

JlabopamopHhyvie padbomol u onvimol.

1. Omenka JguamMeTpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAHHUEM

dhoTorpadmuii).

2. OnbITHI IO HAOIOJEHHUIO TEMIOBOTO PACIIIMPEHUS Ta30B.

3. OnpIThl MO OOHAPYKEHUIO JEHCTBUS CHJT MOJICKYJISIPHOTO TPUTSKEHHUS.

Pa3nen 3. /IBu:keHue U B3aHMOo/IeiiCTBHE Tel.

Mexanuueckoe JBHXKeHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsia CKOPOCTh IMPH HEPABHOMEPHOM JABM)KEHUM. Pacuér myTtu u
BPEMEHHU JIBHKEHHUS.

SBnenne wHepumu. 3akoH HMHEpuUMH. BzammopaehcTBHE TeNl Kak MpPUUYMHA
U3MEHEHHSI CKOPOCTH JBMXKEHUs Teid. Macca Kak Mepa HMHEPTHOCTH Tena.
[TnotHOCTH BemiecTBa. CBSI3b MIOTHOCTA C KOJMYECTBOM MOJIEKYJ B €AMHUIE
00bEMa BEIIECTBA.

Cuna kak xapakTepucTuka B3auMmonaeicTBus teia. Cuiia ynpyrocTd U 3aKOH
I'yka. M3MepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SBJICHUE TATOTCHUS W CHUJIA
TsxkecT. Chjia TSHKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. CnosxkeHue
CUJI, HAMPABJICHHBIX MO OAHON mpsamoil. PaBHoaelcTByomasn cui. Cuiia TpeHUs.
TpeHue CKOIbKEHUS U TPEHHE MOKOos. TpeHue B MPUpPoIe U TEXHUKE.

Hemoncmpauuu.

Habntonenne MexaHu4ecKoro ABUKEHUA Tea.

H3mepenne ckopoCcTy NMPAMOJIUHEHHOTO ABUKEHHUS.

Habntonenue siBeHUs MHEPIUU.

Habntonenne n3aMeHeHra CKOpOCTH MPU B3aUMOJICHCTBUU TEIN.

CpaBHeHuE Macc N0 B3aUMOJICHCTBUIO TEJT.

CrnoxeHue cuJjl, HalpaBJIEHHbBIX MO OJTHOW MPSAMOH.

Haﬁopamopubte pabomul u onvimeol.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIKEHUA (TIapyKa B YKHJIKOCTH,
MOJIEIH AJIEKTPHUECKOTO aBTOMOOWIIA U TaK Jajiee).

2. OnpenenieHWE CPEHEH CKOPOCTH CKOJIbXKEHUA Opycka WIM IIapuKa Mo
HAKIIOHHOM TIOCKOCTH.
Onpenenenue mIOTHOCTH TBEPAOTO Tea.

4. OmbBITEI, AEMOHCTPHUPYIOIIHNE 3aBUCUMOCTh pacTskeHusa (nedopmarin)
MPYXUHBI OT MPUJIOKEHHOMN CHIIBI.

5. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUS OT
BEca TeJla M XapakTepa COMPUKACAIOIIUXCSA MOBEPXHOCTEH.

I S

Pa3znen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEll U ra3os..



Hasnenue. CnocoObl YMEHbIIICHHUS U YBEJIMUCHUS AaBjieHusA. J/laBieHue rasa.
3aBUCHUMOCTh JaBJCHUS Ta3a OT o0BEéMma, Temmeparypbl. [lepenaua maBiieHHS
TBEPABIMHA TEJIAMHU, KUAKOCTAMHA WM razamu. 3akoH [lackans. [TaeBmarmueckue
MaruHbl. 3aBUCUMOCTh JABJICHUS >KUIKOCTH OT TiayOuHBI. [ mapoctarmueckwii
napajaokc. CooOmaroryecs cocyasl. [ mapaBnuyeckue MEXaHU3MBbI.

Atmocdepa 3emnm u atmocdepHoe nmaBiaeHue. [IpuduHBI CylecTBOBAHUS
Bo3aymHOH obonoukn 3emim. Onbit Toppuuennu. M3mepenue armochepHOTo
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO MaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubopsl 115t u3MepeHnus aTMOC(hEPHOTO TABIICHHUA.

Jle#icTBrE JKUIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TEJO. BriTamkuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanne ten. BozmyxomniaBanue.

Hemoncmpauuu.
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3aBUCUMOCTbH ABJICHUA ra3a OT TEMIIEPaTyPhI.

[lepenada maBiaeHus KUAKOCTHIO U Ta30M.

CooOmmaroryecs cocyabl.

['mapaBnuueckunii npecc.

[IposiBnenue neicTBUS aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTD BBITAJIKHBAIONICH CHJIBI OT 00BEMA TOTPYKEHHOW YaCTH
TeJa ¥ TUIOTHOCTH KUIKOCTH.

PaBeHCTBO BHITATKUBAIOIIEH CHITBI BECY BRITCCHCHHON KHIAKOCTH.
VYcnoBue TutaBaHUsS TEI: TJIABAHWUE WX TOTPYKEHUE TET B 3aBUCHUMOCTH
OT COOTHOMICHUS TUIOTHOCTEH TeJa M )KUIKOCTH.

JlabopamopHhyvie padbomol u onvimol.

1

Hccnenosanue 3aBUCUMOCTH BeCa TeJla B BOJIE OT 00bEMA MOrPyKEHHON B
YKAJIKOCTh YaCTH Tea.

OmnpeneneHue  BHITAIKUBAIONIEH  CHJIBI, JCWHCTBYIOIIEM Ha  Telo,
MOTrPYKEHHOE B )KUAKOCTD.

[IpoBepka HE3ABUCUMOCTH BBITAJTKUBAKOIIEH CUIIBI, AEHCTBYIOIIEH HA TEIO
B JKMJKOCTH, OT MAacCChl T€Na.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JNEHUCTBYIOIIEH HA TEI0 B IKUJKOCTH, OT 00BbEMA MOTrPYKEHHOW B
YKAJIKOCTbh YaCTH TeJia U OT TUIOTHOCTH JKHJIKOCTH.

Konctpyuposanne apeoMeTpa WM  KOHCTPYMPOBAHWE JIOJKH H
onpeneieHue €€ rpy3onoAbEMHOCTH.

Pa3zgen 5. PaGora u MomiHoCTh. JHeEprusi.

Mexanuueckasd padboTta. MoOIIHOCTS.

[TpocTeie MexaHWU3MBI: pbiyar, OJOK, HAKJIOHHAS IJIOCKOCTh. [IpaBuio
paBHOBecusi pblyara. lIpumeHeHune mnpaBUia paBHOBECHUA pblyara K OJIOKY.



«3onoroe mnpaswio» Mexanuku. KIIJ[ mpocteix MexanusMoB. [IpocTbie
MEXAHU3MbI B ObITY U TEXHHUKE.

Mexanuueckas odHeprud. KuHeTmueckas UM NOTCHUMAIbHAS —SHEPTHS.
[TpeBpailieHrie OAHOTO BUAA MEXAHUUYECKON SHEPIUM B APYroi. 3aKOH COXpPaHEHUA
SHEPIUM B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepbl MPOCTHIX MEXAHU3MOB.

JlabopamopHhyvie padbomot u onvimol.

1. Onpenenenne padOThl CHJIbI TPEHUS MPU PABHOMEPHOM JIBUXKCHUU Teja

0 TOPU3OHTAIIBHON MTOBEPXHOCTH.
2. HccnenmoBanue ycnoBHil paBHOBECHUSA pblyara.
3. Usmepenne K1I/] HaKTOHHOM IJIOCKOCTH.

4. M3ydeHune 3aKOHA COXPAHECHHS MEXAaHUYECKON YHEPIUHU.
8 KUIACC

Pa3znen 6. TerioBblie sIBJIEHUS.

OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJAPHO--KUHETUYECKOW TEOPUU CTPOEHUA
BellecTBa. Macca W pasMmepbl aTOMOB U MOJEKyJd. OMNbIThl, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUA MOJICKYJIAPHO-KMHETHYECKOU TEOPHUH.

Mopaenu TBEPAOro, >XUAKOTO W Ta3000pa3HOr0 COCTOSIHMH BEIIECTBA.
Kpucrammmueckue n amopdusie Tena. OObICHEHHE CBOWCTB Ta30B, KHUAKOCTCH U
TBEPJIBIX TEJ HA OCHOBE TIOJIOKEHUH MOJIEKYJIAPHO--KUHETUUYECKON TEOpUH.
CMmaunBaHue U KaNWUISPHBIC SBJICHUA. TEIIOBOE PACIIUPEHUE U CHKATHE.

Temneparypa. CBs3b TeMOEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBUXKEHUS
yactull. BuyTpenHss sHeprus. (CnocoObl H3MEHEHHUS BHYTPEHHEW SHEpruu:
Temonepeaaya u COBEpIIEHUE padoTHI. Buast TEIUIONEPEIAYn;
TEMJIONPOBOAHOCTh, KOHBEKIUSA, U3ITYUEHUE.

KonuuectBo TemnoTel. YenapHas TEMIOEMKOCTh BellecTBa. TermnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHeHUE TemioBoro OanaHca. [lnaBnenwe wu
OTBEPACBAHUE KPUCTAUIMUECKUX BEIIECTB. YAC/IbHASA TEIJIOTA IUIABJICHUS.
ITapooGpaszoBanne u koHaeHcanus. Mcmapenue. Kumenue. YpenbHas Temiora
napooOpa3oBaHusa. 3aBUCHMOCTH TEMIIEPATypPhl KHWIIEHHUA OT aTMOc(hepHOTo
JABJICHUS.

BnaxnocTh BO3aYyXA.

DHeprud TOIJIuBa. Y AeNibHAS TENJI0Ta CrOpPaHus.

[Tpunumnel pabotsl TemaoBbix asurareneit KIIJ| TemmoBoro auratens.
TermnoBbele IBUTATENN U 3aIATA OKPYKAOIIEH CPEIbI.

3aKOH COXPAHECHUS U MPEBPAICHUSA SHEPTUHU B TEIIOBBIX MPOLIECCAX.

Hemoncmpauuu.

1. HaOmtonenue OpOyHOBCKOTO ABUKEHUS.
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10.
11.
12.
13.

Habmonenne nuddysun.

Habmonenne sBieHM CMaUMBaHUS ¥ KAIIMJLIAPHBIX SBJICHUH.
Habmonenre TenioBoro pacimmpeHus TEI.

HN3meHenne naBiacHMs Ta3a MpU M3MCHCHHH 00BbEMA M HArPEBaHWH HIIH
OXJIAXKICHHUH.

[TpaBuita m3MepeHHs TEMIIEPATYPHI.

Bunbl Tenonepenaun.

OxJa>kIcHUE TIPH COBEPIIICHUH PAOOTHI.

HarpeBanue npu coBepiiieHHH padOTHl BHCITHAMH CHJIAMH.
CpaBHeHHE TEITIOEMKOCTEH Pa3IMIHBIX BEIICCTB.
Habmonenne kuneHus.

Habmonerre nocTostHCTBA TEMIIEPATyPhl IPH TUIABJICHHH.
Moienu TEIIOBBIX JBUTATEIICH.

JlabopamopHhvie padbomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThl 1O OOHAPYKEHUIO JEHCTBUSA CUJT MOJIEKYJISIPHOTO TPUTSKEHHUS.
OMnbITHL MO BHIPALIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WJIU caxapa.
OnbITel 0 HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, JKUJIKOCTEH H
TBEPIABIX TEIL.

Onpenenenue napieHrd BO3Ayxa B Oa/IJIOHE IIMPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCThH JIaBJICHUS BO3/lyxa OT €ro
00bEMa M HArPEBAHUS WIIH OXJIAXKJICHHUS.

[TpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

HaOntonenne W3MEHEHUS BHYTPEHHEH SHEPrud Tejla B PE3yJbTaTe
TermIonepeaauu U padoThl BHEITHUX CHIL.

Hccnenosanune SBICHUS TEMIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOU M
ropsAY€en BOJIBI.

OnpeneneHue  KOJMMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOH  MOpH
TEMJI000MEHE C HArpeThIM METAUTMUECKUM LIWJIUHIPOM.

Onpenenenue yaeabHON TEIIOEMKOCTH BEILIECTBA.

Hccnenosanue npoiiecca UCapeHus.

OnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3AyXa.

Onpenenenue yaeabHON TEIJIOTHI MJIABJICHUSA JIbA.

Pazgen 7. DjekTpudecKkue U MATHUTHBIE SIBJICHHSL.
Onektpu3aums Ten. JlBa poaa >MEKTPUYECKHX 3apsaoB. BzammoneicTsue
3apsokeHHBIX  Ted.  3akoH KynmoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS

3apsHKEHHBIX TET OT BEJTMYMHBI 3aPAIOB U PACCTOSHUAS MEXKTY TECJIAMH).
Onektpuueckoe noje. Hanpsok€HHOCTh siekTpuueckoro mosis. [lpuHuun
CYTICPITO3UIIAH JICKTPUUCCKUX TOJICH (Ha KAaUeCTBEHHOM YPOBHE).



Hocutenu snekTpuueckux 3apsaaoB. DJIEMEHTAPHbBIA 3JCKTPUUECCKUN 3apAl.
Crpoenue aroma. [IpoBOgHUKM W AUBJICKTPUKH. 3aKOH  COXPaHEHUA
ANIEKTPUUYECKOTO 3apAa.

OJIEKTPUUECKUA TOK. YCJIOBHS CYIIECTBOBAHUA SJEKTPUUECKOTO TOKA.
Hcrounnkn mOCTOSIHHOTO TOKa. JISHCTBHS SJIEKTPUUECKOTO TOKa (TETUIOBOE,
XUMHYECKOE, MATHATHOE). DJIEKTPUUECKHUI TOK B )KHUAKOCTAX U Ta3ax.

Onektpuueckas uenb. Cuna  Toka.  OJIEKTPUUYECKOE  HAMPSKEHUE.
ConpoTuBjeHrUe NPOBOJHUKA. YEIbHOE COMPOTUBJICHUE BellecTBA. 3akoH Oma
s yuactka uenu. [locinegoBaTenbHOE W MAPAUICNIBHOE  COCMHEHHUE
MTPOBOTHUKOB.

PaGora ¥ MOIIHOCTH 53JIEKTpUUECKOro Toka. 3akoH Jlxoyns—Jlenna.
DJIEKTPUUECKUE LIETIH U TTOTPEOUTENIH 3IEKTPUUECKOM sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocrosiHHble ~ MarHuThl.  B3aumopaeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MaruuTHoe nose 3eMJid U €ro 3Ha4eHUe AJIs1 KU3HU Ha 3eMJie.
OnbiT  Opcrena. MarauTHoe 1mojie  3JjiekTpuueckoro Toka. [IpuMeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [IeHCTBHE MArHUTHOTO MOJIs HA MPOBOJHUK C TOKOM.
OJIEKTPOJIBUraTeib MOCTOSHHOTO TOKa. lcrnosib3oBaHHWE 3IEKTpOABUTATENECH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneitel @apaned. ABnaeHue snexkTpoMariuTHod uHaykuun. [Ipasuno Jlenna.
DJIEKTPOTEeHEePaTOP. Cnoco6bl MOTYyUYCHHS ANEKTPUUYECKON SHEPTUH.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOUYHUKAX SHEPTHUH.

Hemoncmpauuu.

DneKTpu3anms Te.
JIBa poa >EKTPUUECKUX 3aPAI0B U B3aUMOJICHCTBUEC 3aPSAKEHHBIX TET.
YCTpONCTBO U IEUCTBUE JIEKTPOCKONA.
DJIEKTPOCTAaTUUECKAA MHAYKIIHUA.
3aKOH COXPAHCHUS ANEKTPUUYECKHUX 3aPSII0B.
[TpoBOAHUKHN U AUAIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUH 3JIEKTPUUECKOTO MO,
HcToyHnKn NOCTOSHHOTO TOKA.
JIeHCTBUA SIIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKU I TOK B KUJIKOCTH.
. ['a30BbIl pazpan.
. U3mepenue cuiibl TOKa aMIepMeETPOM.
. I3MepeHune 3eKTpUueCcKOro Hanpsa>KeHUs: BOJIbTMETPOM.
. Peoctar u Mara3uH CONpPOTUBIICHUH.
. BaumoeicTBrE MOCTOSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH PA3JICJCHUS MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX MOJICH MOCTOAHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarHuTHOE MoJjie TOKA. DJICKTPOMArHmT.

JleficTBHE MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

DNEKTPOABUraTENb NOCTOSHHOIO TOKA.

Hccnenosanue ABICHUS 3JIEKTPOMArHUTHON UHIYKIIWH.

OmneiTel ®apajes.

3aBUCHMOCTh HAMpPABJICHUS MHAYKIMOHHOTO TOKAa OT YCJIOBUHA €ro
BO3HUKHOBEHUA.

DNEKTPOreHepaTop NOCTOAHHOIO TOKA.

JlabopamopHhvie padbomot u onvimol.

1
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMOMCHHUIO OJICKTPU3AIMA TN WHAYKIUEH W TpH
COTIPUKOCHOBEHUH.

UccnenoBanmne AeHCTBUSA 9SJICKTPUUECKOTO TOJAS HA TPOBOJHUKH H
JTNDJICKTPUKH.

Coopka 1 nmpoBepka padOThl AIEKTPUUESCKON HEMX MOCTOSHHOTO TOKA.
W3mepenne u peryImpoBaHue CHJTBI TOKA.

H3mepenne u peryIupoBaHie HAMPSIKEHUS.

HccnenoBanme 3aBUCHMOCTH CHJIBI TOKA, WAYIIETO UYEpPe3 PE3UCTOP, OT
COTIPOTHBJICHHS PE3UCTOPA U HATIPSHKCHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOTITHE 3aBUCUMOCTD ANEKTPHUECKOTO
COTIPOTHRJICHUS TPOBOAHWKA OT €r0 JUIMHBI, TUIOMIAJAHW TONEPEUHOTO
CCUCHHS M MaTepraJa.

[IpoBepka mpaBwWiia CIIOXKCHUS HAMPSKEHUNW TPH  TOCICIOBATEIIBHOM
COCTMHCHHH JIBYX PE3WCTOPOB.

[IpoBepka mpaBwia IS CWJIBI TOKAa TPH TMApPALICTHbHOM COCTUHECHUN
PE3UCTOPOB.

Onpenenenne pabOTHI HAESKTPHUUESCKOTO TOKA, HAYIIETO YePe3 PE3UCTOP.
OnpeneneHne MOIMHOCTH  ANEKTPUYECKOTO TOKA, BBIASISIEMONW Ha
pe3ucTope.

HccnenoBanme 3aBHCHMOCTH CHJIBI TOKA, MIYIIETO YEPE3 JIAMITOYKY, OT
HANPsKEHUS HA HEW.

Onpenenenue KII1J[ Harpesarens.

HccnenoBanmre MarHUTHOTO B3aMMOICHCTBHS TTIOCTOSTHHBIX MArHHATOB.
N3yuenne MarHUTHOTO TIOJNS  TOCTOSTHHBIX ~ MAarHWTOB TPH WX
00bECIMHEHUH U PA3/ICTICHHUHU.

HccnenoBanme AeCTBUSA SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.



17. OnbITHI, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI  B3aUMOJACHCTBUS
KaTyIIKA ¢ TOKOM W MAarHuta OT CWJIbl TOKAa W HANpPaBJICHUS TOKa B
KaTYILKE.

18. I3yueHne AeiCTBUA MAarHUTHOTO TIOJISE HA MIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoOBaHue 1 U3y4eHue padoThl AJEKTPOABUTATENS.

20. U3mepenne K111 snexkrpoaBurarebHON yCTAaHOBKH.

21. OObITBI MO MCCIEAOBAHUIO ABJICHUSA SJIEKTPOMArHUTHOW WHIYKIIHH:
WCCIICAOBAHUE W3MCHEHHWM 3HAYEHWS W HANPAaBICHHUS WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3znen 8. Mexanudeckue siBJIeHUSI.

Mexanuueckoe JnBHxKeHME. MarepuanbHas Touka. (Cucrema OTCUéTa.
OTHOCUTEIBLHOCTh MEXAHUUYECKOTO JBUXKEHUS. PaBHOMEpHOE MPSIMOJIMHEHHOE
nBukeHne. HepaBHOMepHOe mpsiMoJinHeHOe nBukeHue. CpelHsas U MIHOBEHHAA
CKOPOCTb TeJia MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyCKOpeHHOE MpAMOJIMHEHHOE JBukeHHe. CBoOOIHOE
nanenue. Oneithl ["anunes.

PaBHOMEepHOE NBHXKEHHME MO OKpYKHOCTU. [lepuon u dactora oOpaiueHus.
JlnHelHasa u yriioBast CKOpocTH. LIeHTpoCTpEMUTETBHOE YCKOPEHHUE.

[Tepseiii 3akon HeroTona. Bropo# 3akon HerotoHa. Tperwnii 3akon HerotoHa.
[TpuHUMI CynepnoO3UIMA CUII.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: Chila TPEHUS CKOJIbXEHHS, Chila
TPEHUA MOKOSI, APYTUE BU/IbI TPEHUS.

Cuna TAKECTH M 3aKOH BCEMHUPHOIO TATOTCHHS. Y CKOPEHUE CBOOOJHOIO
naaeHuda. JIwxkenue miaaneT Bokpyr Comnma. IlepBas kocMuyeckas CKOPOCTb.
HeBecoMocCTh B eperpy3kH.

PaBHoBecHe maTepuanbHON TOUKH. AOCONIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPIOTO TENA C 3aKPEIIEHHON OChIO BpalneHus. MOMEHT cuitbl. LIeHTp TAXKECTH.

Nmnynec Tena. U3menenne ummnyibea. UMnynbe Cuiibl. 3aKOH COXPaHEHUA
uMIyJjbsca. PeakTuBHOE ABUKEHHUE.

Mexanuueckasd padboTta U MOIIHOCTh. PadoTa Cuil TAXKECTH, YNPYTrOCTH,
TpeHuda. CBsA3b 3HEpruu U padoThl. [loTeHIMANIbHAS SHEPTUA TENa, MOJHATOrO HaJl
MOBEPXHOCTHIO 3eMJin. [loTeHIIMaIbHAS SHEPTUs C:KaTol mpykuHbl. Kunetnueckas
sHeprus. TeopeMa O KHHETHUECKON >HEPruM. 3aKOH COXPAHEHUS MEXaHUUECKOM
SHEPIUH.

Hemoncmpauuu.

1. HaOntoneHne MeXaHWYECKOTro JBHXKEHUS T€a OTHOCUTENIBHO PA3HBIX TEIN

OTCU€TA.
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8.
9.

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

CpaBHeHue nyTell W TPACKTOPUN ABUIKEHHUS OJHOTO W TOrO K€ Teja
OTHOCHUTENBHO PA3HbIX TEN OTCUETA.

H3mepeHre ckopoCTH U YCKOPEHUS NPSIMOJIMHEHHOTO JIBUKCHMUS.
Hccnenosanmne npu3HaKoB PAaBHOYCKOPEHHOTO IBUKEHUA.

Habmtonenune ABMKEHHS Tea MO OKPYKHOCTH.

Habntonenne MexaHuuecKuX sIBJICHUM, MPOUCXOAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PABHOMEPHOM H  YCKOPEHHOM  JBUKEHUH
OTHOCHUTEIHHO KaOWHETa (PHU3HUKH.

3aBUCHMOCTh YCKOPEHHS TeJia OT MacChl Tejla U JEHCTBYIOIICH Ha HEro
CHJIBI.

Habnronenune paBeHCcTBa CHIT TPU B3aUMOJEHCTBUMN TEN.

H3meHeHue Beca Tea NPy YCKOPEHHOM JBUKCHUM,

[Tepenaua ummnysnbca Npu B3auMOJEHCTBUM TEIN.

[TpeoOpazoBaHus YHEPTUM MPU B3AUMOJICHCTBUU TEIN.

CoxpaHeHue UMMyJibca MPU HEYNPYTOM B3aUMOICHCTBUMU.

CoxpaHeHue uMnyJibca npu adCOMIOTHO YIIPYTOM B3aUMOJICHCTBUU.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHrue MEXaHUUECKON YHEPTUU PU CBOOOIHOM MAICHHUH.
CoxpaHeHrue MEXaHUUECKON SHEPTUU NIPU ABUKEHUH TeJIa MO/ ICHCTBUEM
TIPYKUHBI.

JlabopamopHhyvie padbomol u onvimol.

1

KoncTpympoBanve TpakTa Ui pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JBVOKCHUS TIIAPUKA WITA TEICKKH.

Onpenenenne cpemHed CKOPOCTH CKOJIbKCHUS OpycKa WM JBHIKEHUS
LIAPUKA 110 HAKIIOHHOM TIOCKOCTH.

Onpenenenne yCKOPEHHS Tejla NMPH PAaBHOYCKOPCHHOM JIBHDKCHHUH TI0
HAKJIOHHOM TIOCKOCTH.

HccnenoBanmne 3aBUCHMOCTH MYTH OT BPEMEHH IPH PABHOYCKOPECHHOM
JIBVO>KEHUH 0€3 HauaJIbHON CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIA TIPH PABHOYCKOPEHHOM JIBMDKCHHWH 0€3
HAYaJIbHOW CKOPOCTH IYTH OTHOCATCA KakK pPsAJ HEUYETHBIX YUCET, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPDEMECHH OJTHHAKOBHI.

HccnenoBanmne 3aBUCUMOCTH CHJIBI  TPEHHUS CKOJIBXKEHUS OT  CHJIBI
HOPMAaJTHOTO JaBJICHUS.

Omnpenenenne ko puIeHTa TPEHUS CKOJTBKEHUS.

Onpenenerue KECTKOCTU MPYKUHBI.

Onpenenenue padoThl CUJIbI TPEHUS MPU PABHOMEPHOM JBHKCHHH Teja
M0 TOPU30HTAJIEHON TTOBEPXHOCTH.



10. Onpenenenne padOThl CWIbl YOPYrOCTH MOpH  TNOABEME Tpy3a C
UCIOIb30BAaHUEM HEMOJIBUKHOTO U MOABUKHOTO OJIOKOB.

11. 3ydeHue 3aK0Ha COXPAHECHHS SHEPTHUH.

Pazaen 9. Mexanudeckue Kojie0aHUS U BOJIHBI.

KonebarenbHoe npuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: Iepuo,
4acToTa, aMIUIUTya. MareMaTHYeCcKuil U NpPY>KUHHbIA MasTHUKU. [IpeBpaiiieHue
SHEPIUM NPU KOJIEOATEIILHOM JIBUKEHUH.

3aryxaromue  kojeOaHus.  BbeIHyxkAeHHble — KoneOaHua.  Pe3oHaHc.
Mexanuueckue BojHbI. (CBoHcTBA MexaHWuyeckux BoOJiH. [IpoaonbHbie U
nonepeuHsle  BOJIHBI. JIIMHA BOJMHBI M CKOPOCTh €€ PacmpOCTPAHCHMUS.
MexaHuueCKUEe BOJHBI B TBEPJIOM TeEJE, CEHCMUUECKUE BOTHBI.

3Byk. ['poMkocTh 3Byka W BhicoTa ToHA. OTpaxkenme 3Byka. MH(pa3Byk u
VJIbTPa3BYK.

Hemoncmpauuu.

1. HaGmonenwe konebGaHMii TeNl MO ACHCTBHEM CHJIBI TSIKECTH W CHIIBI
YOPYroCTH.

Habmtonenue konebanuii rpy3a Ha HUTU U HA MPYKUHE.

HabmoneHne BoIHYKICHHBIX KOJICOaHUM 1 PE30HaHCA.

PacnipocTpanenne mpoaoapHBIX U TIOTIEPEYHBIX BOJIH (HA MOJIEITH).

Habntonenne 3aBUCUMOCTH BBICOTHI 3BYKA OT YACTOTHI.

. AKYCTHUYECKUH PE30HAHC.

Haﬁopamopubte pabomul u onvimeol.

1. OmnpeneneHue YacTOThl M TEpUoAa  KoJeOaHWH MaTEeMaTUYECKOro
MasITHUKA.

2. OnpenenieHre 4acTOThl U IEPHOAA KOJICOAHUH MPYKMHHOTO MAsTHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH MEPUOA KOJICOAHUN MOJBEIICHHOTO K HUTH
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rpy3a OT JAJTUHBI HATH.
4. HccnenoBaHue 3aBUCUMOCTH TeprUo/ia KojaeOaHuH Npy>KMHHOTO MasTHHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MEPUOJA KOJIEOAHUN Tpy3a, MOJABEIICHHOTO K
HUTH, OT MacCHl Tpy3a.
6. OmBITBI, JAEMOHCTPUPYIOIIME 3aBHCHMOCTh  Tepuoda  KojeOaHwid
MPY>KAUHHOTO MAATHHAKA OT MACCHI TPy3a M )KECTKOCTH MPYKAHBI.
7. HM3Mepenue yckopeHus CBOOOAHOTO MAICHHUS.
Pa3zaen 10. DaekTpoMarHuTHoe 1moJie U 3J1eKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMAarHUTHOE  ToJie.  OJJIEKTpOMarHuTHeie  BoOJiHbL.  (CBOlCTBa
anekTpoMarHuTHeIX BOJH. [llkajma snexTtpoMarHuTHBIX BOJH. Mcmoms3oBanme
ANIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.



OnekTpoMaruuTHas npupoaa csera. CkopocTh cBeTa. BoJsiHOBbIE CBOMCTBA
CBeTA.

Hemoncmpauuu.

1. CBoliCcTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

JlabopamopHhyvie padbomol u onvimol.

1. M3ydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWJIBHOTO

tenedoHa.

Pa3zgen 11. CBeroBble sIBJICHUS.

Jlyuesas  mogmenp  cBeta.  Hcrounmkm — ceera.  [IpAmonmHelHOe
pacrnpocTtpadeHue ceera. 3atmenust Connia u Jlynel. Orpaxkenue ceta. [lnockoe
3epKaJio. 3aKOH OTPaKCHHS CBETA.

[Tpenomnenue cBera. 3akoH mnpenomicHua cBeta. [logHoe BHYTpeHHee
OoTpaxkeHHe cBeTa. Vcnoyib30BaHKWE MOJIHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom aydueir B JmaH3e. Onrhueckas cucrema ¢oToanmapara,
MUKpOCKONa M Tejeckona. [Jla3 kak onTuyeckas cuctema. biamszopykocts u
JATbHO30PKOCTb.

Paznoxenune Oenoro ceera B cnektp. Omnbitel HbtoroHa. CrioxkeHue
CIIEKTPAJIbHBIX I[BETOB. J[Mcniepcus cBeTa.

Hemoncmpauuu.

[TpssMonuHeHOE pacpOCTPAHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

OnTryeckuil CBETOBO/I.

XoJ aydeit B coOOUparoIen JIMH3E.

X0 Tydeil B pacCEeMBAIOIICH JIMH3E.

[Tonyuenne n300pakeHUH ¢ MOMOIIBIO JTUH3.

[Tpunatun aeicTeus poroanmapara, MUKPOCKOTIA U TEJIECKOTIA.

10. Moaens riasa.

11. Paznoxkenue 06€1oro cBETa B CIEKTP.

12. [Tonydenue 6eOro cBETA MPH CJIOKEHUU CBETA PA3HBIX 1IBETOB.

JlabopamopHhyvie padbomot u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yTIJla OTPAXKEHHUS CBETOBOTO Jiyda OT Yrja
MaJICHHUS.

2. V3ydeHue xapakTepUCTUK U300PAXKEHUA MPEAMETA B TUIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCMMOCTH yIJla MPEJIOMJIEHUSI CBETOBOIO Jiyya OT yria
MaJICHAS] HA TPAHMIIE «BO3AYX—CTEKIION.
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4. Ilonyuenue n3o0pak€eHH# ¢ MOMOIIBIO COOUPAIOIIEH JTMH3HI.
Onpenenenne HOKyCHOTO paCCTOSHUAA W ONTHUECCKON CHITBI COOMparoten
JIUH3HI.

6. OnbITHI MO PA3I0XKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnpiThl O BOCHPHUATHIO 1[BETA MPEAMETOB MPHU WX HAOJIOJCHUMU YEPE3
IIBETOBBIC (DHITHTPHI.

Paznen 12. KBaHTOBbBIE SIBJIEHUS.

Onwitel Pe3epdopna n mmanerapHas mozaenb atoma. Mogens atoma bopa.
Hcnyckanue u norjioiieHre ceera aromom. KBautel. JInHeHyaThie COEKTPHI.

PangmoaktuBHOCTH. Anb(ha-, O¢Ta- 1 raMma-u3ayueHus. CTpOeHHE aTOMHOTIO
aapa. Hykmonnas wmopens aroMHoro sapa.  M3zoromel.  PagmoaktuBHBIE
npeBpanieHud. [lepuon nonypacnana aTOMHbBIX SAEP.

SnepHbie peakiuu. 3aKOHBI COXPAHEHUs 3apPsAIOBOTO M MACCOBOIO YHUCEI.
OHeprusa CBs3M aTOMHBIX Anep. CBsA3b Macchl W 3Hepruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounnku sHeprun CoJiHIa v 3BE3/1.

SAnepnas sHepretuka. J[eMCTBUA pagMOAKTUBHBIX W3JIYYEHUH HA >KUBBIC
OpPTaHU3MBI.

Hemoncmpauuu.

CrexTpbl U31yUYCHUS U TOTJIONICHUA.

CnekTpsl pa3iMuHbIX Ta30B.

CnekTp BOAOpOA.

Habmoaenne tpekos B kamepe Bunbcona.

Pabora cuérunka MOHU3UPYIOIIUX U3TYUEHUH.

. Perucrpanus nznydeHus: npupoAHBIX MUHEPAJIOB U TIPOIYKTOB.

Haﬁopamopubte pabomul u onvimeol.

1. HaOmtoneHue CrulOMIHbIX U IMHEHYATBIX CIIEKTPOB U3JTYUEHUA.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrUM YAaCTHIbl MO TOPMO3HOMY

nyta (1o ¢otorpadusam).

3. Usmepenwne pagnoakTHBHOTO (hoHA.

IHoBTOpUTEILHO0-00001IAKOIMI MOTYJTb.

IToBTOpUTEILHO--00001IAIOIKMI MOIYJIb MPEAHA3HAUEH JJI1 CUCTEMaTHU3aIluN
u  0000IIeHUA  TPEAMETHOTO  COACPXKAHUS M ONbITa  JCSITEIHLHOCTH,
MPUOOPETEHHOTO TPU M3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKE JJIA MOATOTOBKH K
OCHOBHOMY TOCYAQpPCTBEHHOMY OJK3aMeHy T0 (U3HKe I  O00YyJaronmxcs,
BBIOPABIINX 3TOT YYCOHBIH MPEIMET.

[Tpu u3ydyeHUU NAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUIbI
NEATECIIbHOCTH, HA OCHOBE KOTOPBIX OOECMEUUBAETCA JAOCTUKECHUE MPEAMETHBIX U
METANPEAMETHBIX  IJIAHUPYEMBIX  PE3yNbTaToB  O00ydeHHs, (OopMHPYyETCS
€CTECTBCHHOHAYUYHAs! TPAMOTHOCTh. OCBOEHHUE HAYUYHBIX METOJOB HCCJICIOBAHMS
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ABJICHAW TIPHUPOABI W TEXHWKH, OBJIAJICHUE YMEHUSAMH OOBACHATH (DU3NUECKUC
ABJICHUS, TPUMEHSAA TOJIYYEHHBIC 3HAHWSA, pPEarh 3a0adyd, B TOM YHCIIE
KAQUE€CTBEHHBIE U SKCTICPUMEHTAIBHBIE.
[IpuHIMNIMANBEHO AEATEIBHOCTHBIA XapaKkTep JAHHOTO pa3jiefia Pean3yeTcs
32 CU€T TOro, 4YTo OOYYaKONIIMECSd BBIMOIHAIOT 3aJaHUs, B KOTOPBIX WM
MPEeJIaraeTes:
HAa OCHOBE TOJYYEHHBIX 3HAHWHA pacno3HaBaTh M HAYYHO OOBICHATH
(rzrdeckue SBICHUS B OKPYIKAIOIMIEH TPUPO/IE U TIOBCETHEBHOM JKU3HH,
HCITOJIb30BATh HAYYHBIC METOJIBI MCCACAOBAHUS (PU3NUECKUAX SIBJICHUM, B TOM
YHUCIIC U1 TPOBEPKHU TUNOTE3 U MOJYUYECHHUS TEOPETHUECKUX BBIBOIOB,
OOBSICHATh HAYYHbIE OCHOBBI HaWOOJIEE BAXKHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, MPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX UCTOUYHUKOB
SHEPrUH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHCHUS BCEX M3BECTHBIX BUIOB
SHEPIUH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHSA IIPOI'PAMMBI 110
PU3NKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHUA

Nzyuenune ¢puzmkm Ha ypoBHE OCHOBHOTO OOIETO 00pa30BaHUS HAMPABJICHO

Ha JOCTHXKEHHME JIMYHOCTHBIX, METAMPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX
PE3YIABTATOB.

B pesynbrare m3yueHus GU3MKHA HA YPOBHE OCHOBHOT'O OOITEro oOpa3oBaHMs

y obyuarorerocs OyayT chopMUPOBaHBI CIEAYIOMNUE JIMYHOCTHBIC PE3YNIHTATHI B
YacTH:

1) naTpuoTHYECKOr0 BOCIIUTAHUS:

— NPOSABIIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
(hm3rUecKol HayKH,

— IIEHHOCTHOE OTHOIIEHWE K IOCTHYKCHUAM POCCUHCKUX YUEHBIX--(PU3HUKOB;

2) rpamaaHCKOro ¥ IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSI:

— FOTOBHOCTh K aKTUBHOMY YUYaCTHUIO B OOCYKJIEHUM OOIIECTBEHHO 3HAUUMBIX
U HTUYECKUX MOPoOJEeM, CBSA3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM
JTOCTHKEHUH (PU3UKH,

— OCO3HAHWE BAXKHOCTH MOPAJIbHO--3THUYECKUX MPUHIIMIOB B JICITEIIBHOCTH
YUYEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHUS:

— BOCHPHATHE 3CTCTHUECKHX KAueCTB (PU3MUECKON HaAyKHu: €€ TapMOHUYHOTO
MOCTPOCHHU S, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH,

4) HEHHOCTH HAYYHOT' 0 MTO3HAHUSA:

— OCO3HaHWE TIEHHOCTH (PU3MUYECKOH HAyKW KaK MOIIMHOTO WHCTPYMEHTA
MO3HAHUA MHUPA, OCHOBBI PA3BUTHA TEXHOJIOTUM, BAKHEUIIEH COCTABIAIOLICH
KYJbTYPBI;

— Pa3BUTHME HAy4YHOH JIOOO3HATENBHOCTH, MHTEPECA K HCCIEA0BATEIbCKOM
NEATEIIbHOCTH,

S) ¢opmupoBaHus  KYJBTYPbI  3A0POBbSI M  3MOLMOHAJIBLHOIO
0J1aromnoJiyuust:

— OCO3HaHWE [IEHHOCTM O0e30macHoro o0pasa J»KW3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BAXXHOCTH MpaBwyl O€30MaCHOrO TMOBEACHHUS Ha
TPaHCHOPTE, HA AOPOrax, ¢ AEKTPHUECKHM W TEIJIOBBIM O0OPYJOBAaHUEM B
JIOMAITHUX YCITOBHUSIX;

— c(opmupoBaHHOCTH HaBbIKa pediekcuu, NPU3HAHWE CBOETO TpaBa Ha
OLIMOKY M TAKOTO € MpaBa y APYyroro YeloBeKa,

6) TPy10BOr0 BOCIIUTAHMSI:

— AKTHBHOE y4YaCTHWE B PEIICHUHM MPAKTUYCCKHAX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHOW  OpraHW3alik, TOopoAa, Kpasd) TEXHOJOTHUYCCKOW W



COLMATIbHONW HAMpPaBICHHOCTH, TPEOYIOMMX B TOM YKCiIe WU (PUBHUECKHX
3HAHMH,

e — MHTEpEC K MPAKTHUECKOMY M3YUECHHIO MTPOECCHiA, CBA3AHHBIX ¢ (PUBUKOM;

e 7)3K0JI0rM4e€CKOro BOCIIUTAHUSI:

e — OpHWCHTAlMA HAa TPUMEHEHWE (PM3NUSCKUX 3HAHWW 1A PEIICHHS 3a7ad B
00NacTH OKpY’KarOLIEH Cpelpl, TUIAHHPOBAHUSA MOCTYNKOB M OLEHKH MX
BO3MOXKHBIX ITOCIIEACTBUN I OKPYIKAKOLIEN CPEabI;

e — OCO3HaHHWE IIOOATBHOIO XapakTepa SKOJIOTMYECKUX MPOoOJIeM M NyTed MX
peLeHus,

e 8) aganTamMu K M3MEHSIOIIUMCS YCJOBHSIM COLMAJIBHOH M NPHPOIHOMI
cpeabl:

e — MOTPEOHOCTh BO B3aWMOJCHCTBHUM IMpPU BBINOJHEHHH HCCIEIOBAaHUN U
MPOCKTOB (DM3MUECKOW HAMPABICHHOCTH, OTKPBITOCTH OMBITY W 3HAHUAM
JIPYTHX;

e — TIIOBBIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTU Ye€pe3 MPAKTUUYECKYIO
JEATENIbHOCTD,

e — MOTPeOHOCTH B (POPMUPOBAHNHU HOBBIX 3HAHUH, B TOM 4nciie (OpMYyTUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3MUECKIX 0OBEKTAX U ABJICHUASAX,

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHWH W KOMIIETEHTHOCTEH B 00acTu
rzuky;

e — TUIAHUPOBAHUE CBOETO Pa3BUTHA B MPHOOPETEHHMH HOBBIX (DUINIECKUX
3HAHMH,

e — CTPEMJIEHHE aHAIM3UPOBATH U BBIABIIATH B3aUMOCBA3M NPUPOABI, OOIIECTBA U
SKOHOMUKH, B TOM YHUCIIE€ C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUH;

e — OLEHKA CBOMUX JCUCTBUM C YUYETOM BJIMAHHAA HA OKPYKAOIIYIO Cpeny,
BO3MOYHBIX TNIO0AIBHBIX MOCIEACTBHIM.

METAIIPEAMETHBIE PE3VJIbTATDBI

B pesynbraTe OCBOGHHMsS mporpaMMbl IO (M3HKE HA YPOBHE OCHOBHOTO
obmero o6pa3oBaHus y oOydarorierocs OyayT chopMupoBaHbE MeTanpeaAMeTHbIE
pe3yJabTaThl, BKIIFOUAIOIIHE MO3HABATEIFHBIC YHHUBEPCAIbHBIC YUESOHbBIC NCHCTBHS,
KOMMYHHKATHBHBIC  YHHBEPCAJbHBIC  ydeOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHUBEPCAIIbHBIC YUCOHBIC TCHCTBUA.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AeiCTBHS

Bba3oBble Jiornueckue 1eCcTBUA:



BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBCHHBIE TPU3HAKA OOBEKTOB
(sIBJICHUH );

yCTaHABIWBATh CYIIECTBCHHBIN MPU3HAK KJIACCH(PUKAITAN, OCHOBAHMS IS
0000IIEHNA U CPABHEHUA,

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TTPOTHBOPEUHS B paCCMaTPUBAEMBIX (paKTax,
JAHHBIX ¥ HAOJIOICHUAX, OTHOCAIINXCS K (PU3UUCCKUM SBIICHUSM;
BBISIBJISITh TTPUUYMHHO--CJICICTBCHHBIC CBA3W TIPH HM3yUYEHUH (DUIUUCCKUX
SABJICHWH W TPOIIECCOB, JIEIaTh BHIBOJBI C MCIOMB30BAHUEM JICTYKTHBHBIX
¥ WHIYKTABHBIX YMO3AKITIOUCHUM, BBIJIBUTATh THUIIOTE3bI O B3aUMOCBS3AX
(bM3UYCCKHUX BEIIMUHH,

CaMOCTOATEILHO BBHIOMPATh CHoco0 pereHust yueOHOH (u3nuecKkon
3amaun (CpaBHEHUE HECKOJIbKMX BAapHAHTOB PENICHHS, BHIOOP Hambolee
MOIXOIAIIETO ¢ YIETOM CaMOCTOSITEITBHO BBIJCIICHHBIX KPUTCPHEB).

ba3oBbie ucciienoBaTe/IbCKHe AeiCTBHSA:

KCIOJIb30BaTh BOMPOCH KaK UCCIIEI0BATEIbCKUH MHCTPYMEHT MO3HAHUA,
MPOBOJUTD IO CAMOCTOATENBHO COCTaBJICHHOMY IIJIAHY OTMBIT, HECIOKHBIHN
(pm3uUecKuii  HKCIIEPUMEHT, HEOOJBINOe HCCea0oBaHNEe (PU3UUESCKOTO
SIBJICHUS,

OIICHWBATh HAa MNPHMEHUMOCTh W  JOCTOBEPHOCTh  HMH(OPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCJICIOBAHMS WJIH SKCIICPUMEHTA,;

CaMOCTOATEILHO (DOPMYJIHPOBATH OOOOIICHHS M BBIBOJBI IO PE3YyJIbTaTaM
MPOBEAEHHOTO HAOIOACHUS, OTIBITA, UCCIICTIOBAHHUS,

MIPOTHO3MPOBATh  BO3MOXKHOE  JIaJIbHEHINEe pa3BHTHE (DU3HUYCCKHX
MPOIIECCOB, a TAKXKE BBIABUTaTh MPEATNOI0KEHUSA 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

PaboTa ¢ undopmanmeii:

MPUMEHSATh PA3IHYHBIC METObI, MHCTPYMEHTHI U 3alpOChl MPHU MOKUCKE U
orbope MHGOPMALMKM HIM JAHHBIX C Y4ETOM MPEAJIOKEHHOM yueOHOM
(bu3decKol 3a0a9H;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH HH(OPMAIHIO
Pa3IUYHBIX BUIOB M (OPM MPEACTABIICHHUS,

CaMOCTOSATEIbHO BBHIOMpATh ONTUMANbHYIO (OpPMY MpEACTaBICHUS
uHOpMAIMH W WUTFOCTPUPOBATH peEIIacMble 3aJaYd  HECIOKHBIMH
CXeMaMH, TharpaMMaMu, UHOM rpa)uKoi U UX KOMOWHAIIMSIMH.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

B XOJI¢ OOCYKIEHHs y4eOHOro mMarepualia, pe3yJbTaToB JabOPaTOPHBIX
paboT M MPOEKTOB 3a7]aBaTh BOMPOCH IO CYIIECTBY 00CYKTAEMOM TEMBI H
BBICKA3bIBATh HJCH, HAICIICHHBIC HAa PEIICHWE 3aJaud W TOJACPKaHUE
0J1ar0KeIATCIIHHOCTH OOIICHUS,



COMOCTABJIATh CBOM CYXICHHUS C CYXXICHHSAMH JPYTHUX YYaCTHHUKOB
auajnora, 0OHapyKUBATh PA3IMUUE U CXOJICTBO MO3UIIUIA,

BBIPAYKATh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
myOJUYHO MPECTABIIATh PE3Y/IbTAThl BHITIOJHEHHOTO (PH3UIECKOTO OMBITA
(9KCTIEPUMEHTA, UCCIICIOBAHMS, TIPOSKTA);

MOHAMAaTh W  HWCHOJIb30BaTh  MPEHMYIIECTBA  KOMAHAHOM  H
WHIUBUAYAIbHOH paloThl TMPW  PEIICHUH KOHKPETHOW (DU3MUECKOM
mpoOJIEMBI;

MPUHUMATh LIEJIM COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh ACHCTBUS
no €& JOCTHXKEHUIO. PaCHpeaesisaTh PpoJivd, O0O0CYKIaTh MPOUECCH U
pe3yJIbTaThl COBMECTHOM padoThl, 0000111aTh MHEHHUS HECKOJIbKUX JIIOICH;
BBITIOJIHATH CBOKO YacTh padOThl, IOCTUras KQUECTBEHHOIO pe3yJjibTara Mo
CBOEMY HAIPABJICHUID W KOOPAWUHUPYSA CBOM JICUCTBHSA C JOPYTUMH
YJICHAMU KOMaH/Ibl,

OLICHMBATh KAUE€CTBO CBOETO BKJIAJAa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATEILHO C(HOPMYJIMPOBAHHBIM YU4ACTHUKAMH B3aUMOJICHCTBHA.

PeryasiTuBHbIE YHUBePCAJIbLHbIE yUeOHbIE JelicTBUS

Camoopranuzanus:

BBISBJISAITh MPOOJIEMbI B JKM3HEHHBIX M YUEOHBIX CUTYalUAX, TPEOYIOIIUX
JUTSI peieHus (PU3NIECKUX 3HAHUH

OPUCHTHPOBAThCA B  PA3JIUYHBIX MOAXOJAX MPUHATHAS  PEIICHUI
(MHAUBHAYATbHOE, TIPUHITHE PENICHWS B TPYNIE, MPUHATHAC PEIICHUAN
TPYTIION ),

CaMOCTOATEILHO COCTABJISITH AITOPUTM PEIICHU (PU3MUSCKON 3a71aud WA
IJlaHa MCCIENOBaHUSA C YYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh MPE/IJIAaracMbl€ BAPUAHTHI PEIICHUH;
JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHHE.

CaMOKOHTPOJIb, SMOLNMOHAJILHBIH HHTEJLIEKT:

JlaBaTh aICKBATHYIO OLIEHKY CUTYALIMU U NIPEJIaraTh IUIaH €€ U3BMEHEHHUS,
OOBACHATh TPUUMHBI  JOCTHIKCHHS  (HEJAOCTHXKECHHS) PE3yJIbTaTOB
NEATEIbHOCTH, aBaTh OLICHKY NPUOOPETEHHOMY OMBITY;

BHOCHTH KOPPEKTHUBBI B ACATEIHBHOCTH (B TOM YHWCJIE B XOJ BHITIOJHEHUS
(pM3uUecKoro  WCCIEAOBAaHWS WJIM TPOCKTa) HA OCHOBE HOBBIX
00CTOATENICTB, WM3MEHUBIIUXCS CHUTYallMi, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILIUX TPYAHOCTEN,

OLICHUBATh COOTBETCTBUE PE3YJbTaTa LIETN U YCIIOBUAM,

CTaBUTh c€0s Ha MECTO APYroro 4ejoBeKa B XOAE€ CHOPa WM JUCKYCCUHU
HA HAyYHYIO TEMY, IOHUMATh MOTUBbBI, HAMEPEHUSA U JIOTUKY JPYIroro;



MPU3HABATh CBOE MIPABO HA OMMOKY MPH PEIICHUHN PU3NIESCKUAX 3a/1a4 WITH
B YTBEPKACHUAX HA HAYYHBIEC TEMBI U TAKOE K€ MPABO IPYTOro.

INPEAMETHBIE PE3YJIbTATbBI

K koHIity o0yuenus B 7 Kjacce NpeIMETHbIE PE3yJibTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTH y OOYUAIOIHAXCS YMEHUH:

UCTIOJIB30BATh  MOHATHAA. (PU3WUECKHE W  XWUMHWYCCKUE  SIBJIICHHS,
HaOIIOJICHHE, SKCIICPUMEHT, MOJEIb, THIOTE3a, CAWHHUIIB (DH3HUUYCCKUX
BCJIMUMH, aTOM, MOJIEKYyJia, arperaTHhle COCTOSHUS BemecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOE JBWKCHHE (PaBHOMEPHOE,
HEPABHOMEPHOE, TPSIMOJMHEHHOE), TPACKTOPHsA, PaBHOACHCTBYIOMIAA
cmwra,  aedopmarus  (ynpyras, — IJIaCTHYECKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYIbI;

paznuuarh sABiaeHUs (Auddys3us, TEIIOBOS NBHKEHWE YACTHI] BEIECTBA,
pPaBHOMEPHOE  JBW)XCHHWE, HEPABHOMEPHOE  JIBIDKCHWE, WHEPIHS,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOH OCHIO
BpalicHus, Tiepenada AaBJICHUS TBEPABIMU TENaMH, JKHAKOCTAMH W
razamMmu, arMocepHOE JaBJCHWE, TUIABAHWE TEJ, TPEBpaICHUS
MEXaHWUYECKOW HHEPTrrr) MO OMHUCAHWIO WX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SBJICHUE,
pacmo3HaBaTh TPOSABIICHWE W3YYCHHBIX (DU3HUCCKUX  SBJICHUN B
OKPYXAIOMEM MHPE, B TOM YHCae (PU3UUCCKHE SBJCHUS B TPUPOJIE:
MPUMEPHI ABMKCHHS C PA3IMYHBIMA CKOPOCTSAMH B JKABOW W HEXXHBOM
npupojae, ACHUCTBHE CHJIBI TPEHUA B TPHPOAEC W TEXHHUKE, BIIUSHUC
aTMOCc(epHOTO JABJICHUS HA XUBOW OPraHW3M, TUIABAHWE PHIO, phIYard B
TEJIe YEJIOBEKa, MPU ATOM MEPEBOUTH MPAKTHUCCKYIO 3a7auy B YUCOHYIO,
BBIICTISITH CYIIECTBEHHbIE CBOWCTBA (MMPU3HAKH) (PU3MUECKUX SBICHUM;
OTHMCHIBATh M3YyUEHHBIC CBOMCTBA TEN M (PU3NUCCKUAC SBJICHHSI, UCTIOIb3YS
¢mszudeckne BeaWUMHBI (Macca, 00BEM, TJIOTHOCTH BEIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEIHSSA CKOPOCTH, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWIa TPEHUA, JaBjeHWE (TBEPIOTO Tena, JKUIKOCTH, Tasa),
BHITAJIKUBAIONIAs CHJIA, MEXaHWYEeCKas padoTa, MOIMHOCTh, TUICUO CHIIHI,
MOMEHT CHJIBI, KOX((PHUIIMEHT TOJE3HOTO JCHCTBHS MEXaHW3MOB,
KHHETHYECKAs W TIOTCHIMAJIbHAS SHEPTUs), TPHA ONMHCAHWH TPABHUIHHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  MCHOJB3YEMBIX  BEIWYMH, WX
0003HAUEHUSA W CAWHWIB (PU3MUCCKUX BEIWYHMH, HAXOIUTH (HOPMYJIBI,
CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUMHY C JPYTUMH BEIIMUYWHAMH,
CTPOUTH TPaPrKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKAX BEITMUHH,



XapaKTepHU30BaTh CBOWCTBA TeN, (DUBMUECKUE SIBJICHHUS W TIPOIECCHI,
UCTIOJIb3Ys MpaBHJIa CIIOXKEHUs CHJl (BIOJb OJHOW mpsAMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBWjio paBHOBECHS phiyara (Os10Ka),
«30JIOTOE TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUUYECKOM
SHEPruv, TPH OSTOM JaBaTh CIIOBECHYIO (HOPMYITUPOBKY 3aKOHA W
3aMUCBHIBATh €r0 MAaTEMATUUECKOE BIPAXKECHUE,

OOBACHATH (PM3UUCCKHUE SABJICHHS, TIPOIIECCH U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMii MNPaKTHUKO-OPUCHTHUPOBAHHOTO XapakTepa:
BBISIBJISITh IPUUMHHO--CJICACTBEHHbBIE CBS3U, CTPOUTH OOBsICHEHHE U3 12
JIOTHWYECKUX IIaroB ¢ OMOpPO# Ha 1-2 M3yYeHHBIX CBOWCTBA (PH3MUECKUX
ABJICHUN, (PU3UIECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH,

pemath pacuéTHbie 3a7auu B 1—2 JeHCTBHSA, HCMOJIBb3ysS 3aKOHBI H
(bopMyITbl, CBs3BIBAIONIKE (PHU3MUCCKHE BCIMUYMHBI. HAa OCHOBE aHallM3a
YCIIOBHA 33/1aU 3aMHACHIBATh KPATKOE YCIOBHE, MOJACTABIATh (PU3HUECKUE
BCTUUMHBI B (DOPMYJIBI M TIPOBOJUTH PACUYETHI, HAXOJIUTH CIPABOYHBIC
JAHHbIE, HEOOXOUMBbIE JUISl PEUICHUA 3a]1a4, OLEHUBATh PEATUCTUYHOCTD
MOJIYYCHHOU (PU3NIECKOM BETUUHUHBI,

pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU
(hM3UUECKIX METOIOB, B OTIMCAHUH MCCIICTIOBAHUS BBIICIATH MMPOBEPIEMOC
MPEeANnoiIoKeHne  (TUMOTE3y),  pasiudyaTh ®W  HHTEPIPETHPOBATH
MOJIYYEHHBIA pPE3yJibTaT, HAXOJAuTh OIIMOKKM B XOJE€ OMNbITa, MACNaTh
BBIBO/IbI MO €T0 pe3yJibTaTaMm;

MPOBOJUTH OMBITHI MO HAOMOACHWIO (U3WUECKUX SBJCHUH WK
(bu3uIeCKHX CBOMCTB TeJ: hopMyIHpPOBATH MpOBEPSIEMbIC
MPENOJIONKEHUS, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO 000pYA0BaHUA,
3aMMCHIBATH XOJI OTBITA U (DOPMYTUPOBATH BHIBOJIHI;

BHITIOJTHATD TPSAMBIE W3MEPECHHSI PACCTOSHWA, BPEMEHH, MAacChl TeJa,
0o0béMa, CHJIBI W TEMIEpPaTypbl € MCHOJb30BAHUEM AHAJIOTOBBIX U
mudpoBeIX TPUOOPOB, 3aMUCHIBATh TOKa3aHUS MTPUOOPOB C  YUETOM
3a/1aHHOM a0COJTIOTHOM MOTPEIIHOCTH U3MEPECHMUIA;

MIPOBOJUTH UCCEAOBAHNE 3aBUCUMOCTH OAHOM (PM3MUECKOW BEIIMUMHBI OT
JPYTOd C HCIMOJIb30BAHUEM TMPSMBIX HW3MEPCHHH (3aBUCUMOCTH TIYTH
PAaBHOMEPHO JABWXKYILETOCA Tela OT BPEMEHHM JBHXKCHUS TeJia, CHUIIbI
TPEHMS CKOJILKEHHUS OT Beca Tella, KauecTBa 00padOTKH MOBEPXHOCTEM T
Y HE3aBUCUMOCTH CHJIbI TPEHHUA OT TUIOLIAN COMPUKOCHOBEHUA TEJI, CUIIbI
yOPYTOCTHA OT Y/UTMHCHHS TIPYXUHBI, BRITAIKHUBAIOMICH CHJIBI OT 00BEMaA
MOTPYKEHHON YaCTH Teja M OT IJIOTHOCTH XKUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJIa, OT IJIyOWHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUI
TJIaBaHUS TEJ, YCIIOBUH pPaBHOBECHA phidara M OJIOKOB), y4aCTBOBATh B



MUIAHUPOBAHUHA  YYEOHOTO WCCIICIOBAHUA, COOMpaTh YCTAaHOBKY W
BHITIOJTHATh W3MEPEHUS, CJeAys NPEIOKEHHOMY ITUIaHy, (PUKCHUPOBATH
PE3yNIbTAThl TOMYYEHHOW 3aBUCUMOCTH (DU3MUECKHUX BEIUYMH B BHUC
MPEUTOKCHABIX TaOMUIl U TpaduKoB, AeNaTh BBHIBOABI MO PE3ybTaTaM
WCCJICTIOBAHNS,

MPOBOJUTh KOCBEHHBIE HM3MEPEHUS (PU3UUECCKUX BEIWYWH (IIOTHOCTH
BCIECTBA KUJAKOCTH M TBEPAOTO TeNNa, CHWJA TPEHHUS CKOJIBKCHUA,
JaBJICHUE  BO3JAyXa, BHITAIKWBAIOMAA CWjIa, JEHCTByIOMAs  Ha
MOTPYKEHHOE B JKUAKOCTH TeIO, KOAXDPUIMEHT TOJIC3HOTO JeHCTBUS
MPOCTHIX MEXaHW3MOB), CIEAysd TMPEUIOKEHHON WHCTPYKIMH. TIPH
BHITIOJTHEHAA HW3MEPCHHUH COOMPATh HKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCITATH 3HAUCHUE HCKOMOM BEJTMUUHBI,

co0JI0AaTh TPaBUJIa TEXHUKU O€30MACHOCTH MPHU padoTe ¢ 1a00paToOpHbIM
000py0BAHUEM

YKa3bIBaTh MPUHIWIB ACHUCTBUS TPHOOPOB M TEXHUUYECKUX YCTPOWCTB:
BEChl, TEPMOMETP, JAUHAMOMETP, COOOIAOIIUECS COCY/bl, OapoMeTp,
phIyar, MOABVMKHBIM W HETIOABMKHBIN OJTOK, HAKIIOHHAS TIOCKOCTH;
XapaKTepU30BaTh TPHUHIMIBI  JEHCTBUA HM3YyYEHHBIX MPUOOPOB |
TEXHUYECCKUX YCTPONCTB C OMOPOM Ha WX OmucaHus (B TOM YHCHE:
MOMIIUATTHAKKA, YCTPOHCTBO BOJMONPOBOJA, THAPABIMYECKHA TIPECC,
MaHOMETP, BBICOTOMED, TIOPIITHEBOM HACOC, apEOMETP), HUCTIOIB3YS 3HAHUS
0 CBOWCTBaX (PM3MUECKHUX SBJICHHA M HEOOXOMUMBIE (PH3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH,

MPUBOANATH  TPUMEPHl  (HAXOaWTh  WHGpOpPMAIUIO O  TpPUMEPax)
MPAKTHYECKOTO HWCIIONb30BaHUA (DU3MUYECKUX 3HAHWN B TOBCEIHEBHOM
XKU3HU U1 obecrieueHrs O0€30MacHOCTH TP OOpalieHn: ¢ mpudopaMu u
TEXHUYCCKUMHU YCTPOHUCTBAMH, COXPAHEHWS 370POBbS W COONIOACHUS
HOPM SKOJIOTHIECKOTO TTOBEACHHUS B OKPY KAIOIICH CPEIE;

OCYMIECTBJIAITE OTOOP WCTOUYHMKOB wHGpopManmu B HHTEepHETE B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE UMEIOTIXCS
3HAHWA W TYTEM CPAaBHCHUA PA3IMYHBIX WCTOYHWUKOB BBIJCIATH
uHOpPMAIMIO, KOTOpas SBISIETCS MPOTHBOPEUYMBON WM MOXET OBITH
HEJOCTOBEPHOMU,

WCIIOJTB30BATh MPH BBHITMIOJTHEHUN YUSOHBIX 3aJ]aHUi HAYYHO--TIOMYJIAPHYO
ouTeparypy  (U3MYECKOTO  CONMCPIKAHWS, CIPABOYHBIE  MaTEpPHAIIHI,
pecypcsl cetn MATEepHET, BageTh mpuéMaMu KOHCIICKTHPOBAHUS TEKCTA,
npeoOpazoBanrsg HHGOPMAIIMH U3 OTHONW 3HAKOBOM CHCTEMBI B APYTYIO;
co3aaBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC M YCTHBIE COOOITICHUS Ha
OCHOBE 2—3 MCTOYHWUKOB MH(pOPMAIKN (HU3NIECKOTO COACPNKAHUSA, B TOM



yucie NyOJIMYHO JAeNaTh KPAaTKUue COOOIIEHUA O pe3yJbTaTax MPOEKTOB
WM  Y4yeOHBIX HCCIECIOBAHUM, TPU STOM TIPAMOTHO UCIOJIb30BaTh
W3YUYCHHBI TIOHATHUHBIA ammapaT Kypca (DU3HWKH, COMPOBOXKIAThH
BBICTYIUJICHUE MPE3EHTALUEH,

MPU BBIMIOJIHEHUM YYEOHBIX MPOEKTOB W MCCICAOBAHUN paCHpeaesaTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJIICHHBIMU 3aJa4aMu,
CJICIUTh 3a BBINIOJIHEHUEM IUIaHA JCWCTBHUM, aIECKBAaTHO OLEHUBATH
COOCTBEHHBI  BKJaA B  JACATENbHOCTh  T[PYIIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICUCTBUE, YUUTBIBAS MHEHUE OKPYKAIOLIHUX.

K koHity o0yuenus B 8 kjiacce npeMETHbIE PE3YJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTH y OOYUAIOMAXCS YMEHUH:

WCTIOJIb30BATh MOHATHSA: MAacCa U pa3MeEPbl MOJICKYJI, TEIJIOBOE ABHKECHHUE
aTOMOB W MOJIEKYJI, arPEraTHbIC COCTOSIHAS BEIECTBA, KPUCTAUINUYECCKUE U
aMmopdHbIC Tea, HACHIIMICHHBIH M HEHACBHIIMICHHBIM TIap, BJIAXXHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSA HSHEPrUs, TEIUIOBOH JIBUTATEIb,
3JIEMEHTAPHBIN SJICKTPUYECKUNA 3apsjl, SJICKTPUUECKOE TOJIE, TPOBOJIHUKHU
W IUAJIEKTPUKH, MMOCTOSHHBIN 3JICKTPUYECKUNA TOK, MArHUTHOE TOJIE,
pa3nuyaTh ABJICHHUA (TETUIOBOE PACIIMPEHHE W CXKAaTHe, TEIUIomnepenayda,
TEIJIOBOE PABHOBECHE, CMAUMBAHUE, KAMMJUIPHBIC SBJICHUS, UCMAPEHHUE,
KOHJICHCAITUsA, TUIABJICHUE, KpUCTauM3anusa (OTBEpPACBAHUE), KHUIICHUE,
Terionepeaaya (TeTUTOTIPOBOTHOCTD, KOHBEKIIHS, U3JTyYCHHUC),
3JICKTPHU3ALUA TEJ, B3aUMOACHCTBUAE 3apSJ0B, NCHCTBUS JIEKTPUUYECKOTO
TOKA, KOPOTKO€ 3aMBIKAHHUE, B3aUMOJCWUCTBUEC MArHUTOB, JICHCTBHE
MarHuTHOTO TIOJIsI Ha TIPOBOJHUK C TOKOM, SJICKTPOMArHUTHAS WHITYKITHS)
MO0 OINHWCAaHWKD WX XAPAKTEPHbIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPHPYIOIIUX JaHHOE (PH3HUECKOE SIBJICHHC,

pacIio3HaBaTh IMPOSBIICHHE M3YYCHHBIX (PU3WUECKHX  SBJICHUH B
OKPY’)KafoIlIeM MHpPE, B TOM 4YHCle (DU3UUYCCKHE SBIICHHS B TNPHPOAIC:
MOBEPXHOCTHOE HATSHKCHWE W KANWUIAPHBIE SBJICHUA B MOPUPOJE,
KpuCTa/uibl B mpupoje, uziaydueHue CoJlHIa, 3aMep3aHue BOJIOEMOB,
MOpCcKHue Opu3bl, 00pa3oBaHKE POCHI, TYMaHa, UHEA, CHETa, dJICKTPUUCCKUE
ABJICHUSA B atMocdepe, dASKTPUUYSCTBO KHUBBIX OPraHU3MOB, MAarHHTHOC
mosie 3emutd, apelid MOOCOB, POJIb MAarHATHOTO TOJIA IS JKH3HHM Ha
3emJie, ONSAPHOE CUAHHUE, IPH STOM IEPEBOAUTH MPAKTHUYECKYIO 33734y B
yueOHYIO, BBIJACNATH CYIIECTBEHHBIC CBOWCTBA (MPHU3HAKK) (DU3UUECCKUX
SIBIICHUM

ONMMCHIBATh M3yUYCHHBIC CBOHCTBA TENI M (DU3MUCCKUC SIBJICHUS, MCIOJIB3Ys
(przudecKre BEMUHMHBI (TEMIIEpaTypa, BHYTPEHHSAS YHEPTHA, KOJTUUIECTBO
TETUIOTHI, YyACIbHASA TEIUIOEMKOCTh BEINECTBA, YJACIbHASA TEIUIOTA



MJIABJICHUS, YJAEJIbHAs TEIUIOTa MapooOpa3oBaHus, YAEJbHAs TEIUIOTa
CropaHusi TOIIMBA, KOX(DPUIMEHT TMOJIE3HOTO JACHCTBUS TETUIOBOM
MAIlIUHbI, OTHOCUTEIbHAS BJAXHOCTh BO3/yXa, SJICKTPUUECKUN 3apsij,
Cuja TOKa, SJEKTPUUECKOE HAMPSHKEHUE, COMPOTUBIICHUE MPOBOJIHUKA,
VACIbHOE  COMPOTHBJIIEHUWE  BElIECTBA, pabdoTa W MOIIHOCTb
ANMEKTPUUECKOTO  TOKA), TPH ONHCAHWHM TPABWJIBHO TPAKTOBAThH
(pm3UUeCKUii CMBICT WCTOJIb3YyEeMbIX BETMYMH, 0003HAUECHUA W CIUHHITHI
(pM3UUeCKNX BENMUYWH, HAXOAWUTH (DOPMYJIBI, CBS3BIBAIONIAC JTAHHYIO
(pm3UUecKyl0 BENMWYWHY C JAPYTMMH BEIWYMHAMH, CTPOHUTH Tpadukn
W3YUYCHHBIX 3aBUCUMOCTEH (PU3NICCKAX BEJMUNH,

XapaKTepHU30BaTh CBOWCTBA TeN, (DU3UUECKUE SIBJICHHUS W TIPOIECCHI,
UCIOIb3Yd OCHOBHBIE MOJIOKEHUA MOJEKYJISAPHO--KUHETUUECKON TEOpUH
CTPOCHUS BEIECTBA, MPUHITUI CYNEPIIO3HUITMHN TOJicH (HAa KaueCTBECHHOM
YPOBHE), 3aKOH COXPAaHCHHS 3apsAna, 3akoH OMa i yJacTKa e , 3aKOH
Jlxoyna—JIleHnia, 3akOH COXpaHEHWs DSHEPruM, MpPU STOM JaBaTh
CJIOBECHYIO (hOPMYJMPOBKY 3aKOHA W 3alUCHIBATH €T0 MaTEMaTHUYECKOE
BBIPAKEHUE,

OOBACHATh (PU3MUECKHUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHCIE W B
KOHTEKCTE CUTYalMi MPaKTUKO-OPUEHTUPOBAHHOTO XApPAKTEPA: BBIABIIAThH
MPUYNHHO-CJICACTBEHHBIE CBS3U, CTPOUTh 00bICHEHUE U3 1—2 Jlornyeckux
maroB ¢ omopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUCCKHUX SIBJICHUH,
(pM3UUeCKNX 3aKOHOB WIJTH 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbie 3a7auyu B 2—3 JEHCTBHS, HWCMOJB3YS 3aKOHbI H
(bopMyITbl, CBs3BIBAIONIKME (PHU3MUCCKHE BCIWUYMHBI. HAa OCHOBE aHallM3a
YCJIOBUSL 33/1aud 3alUChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUISl  PEIICHWA 3a7aud, BHIOMpATh 3aKOHBI W (POPMYJIHI,
HEOOXOaUMbIE Il €€ pelICHUs, MPOBOJWThL PacuéThl W CPaBHUBATh
MOJIYYCHHOE 3HAUCHHUE (PU3NIECKOM BETMUUHBI C M3BECTHBIMU JaHHBIMH,
pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU
(pM3UUEeCKUX METOJOB, WMCMOJIB3YS OMHCAHWUE WCCIICIOBAHUA, BBIICIATH
MPOBEPSAEMOE  MPEINOJIOKEHUE, OLCHUBATh MPABUJIBHOCTh MOpPsJKA
MPOBEJCHUA UCCIICIOBAHUSA, AEIaTh BBIBOIbI,

MPOBOJAUTH OMBITBI 1O HAOMOACHWIO (U3WUYECKUX SBJCHUN WA
(pm3rUeCcKrX CBOWCTB TeN (KANMWIISIPHBIC SBJIICHUS, 3ABUCUMOCTD JTABJICHUS
BO3/yXa OT €ro 00bEéMa, TeMIEPATypbl, CKOPOCTH NPOLIECCA OCTHIBAHUA U
HarpeBaHWs TPHW HW3IYUYCHWH OT MBETA W3Iydaromed (MOTJIOMAroIeH )
MOBEPXHOCTH, CKOPOCTh MCHAPEHUA BOJbI OT TEMMEPATyphbl KUAKOCTU U
IoMAAn €€ TMOBEPXHOCTH, OHJICKTPU3AlUMA TEJI W B3aUMOJCHCTBHUE
ANIEKTPUUYECKUX  3apsAJIOB, B3aUMOJICHCTBUE TMOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allMsl MArHUTHBIX TMOJI€H TMOCTOSHHBIX MAarHUTOB, JCHCTBUSA
MarHUTHOTO MOJiA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOMCTBA 9JICKTPOJBUTATENs  TMOCTOSHHOTO TOKa): (hOpMYIHPOBATH
MPOBEPSAEMbIE MPEANOI0KEHUA, COOUPATh YCTAHOBKY M3 MPEJI0KEHHOTO
000pyA0BaHUS, OTIMCHIBATH XOT OTIBITA U (DOPMYJTUPOBATH BHIBO/IHI,
BBIMIOJIHATh ~ MPSMbIE  U3MEPEHUA  TEMIIEPATypbl, OTHOCUTEIbLHOU
BJIQXKHOCTU BO3AYyXa, CWJIbl TOKA, HAMPSKEHUS C UCIOJIb30BAHUEM
aHAJIOTOBBIX TPHUOOPOB M MATYMKOB (DPM3MUECKUX BEIIMYWH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHM C YUETOM 3aJaHHOM a0COMIOTHOM MOTPENTHOCTH;
MIPOBOJUTH UCCICAOBAHUE 3aBUCUMOCTH OJTHOW (PU3WUECKON BEIMUMHBI OT
Apyrod ¢  WCHOJB30BAHWEM  TPSAMBIX  HW3MEPEHW  (3aBHCHMOCTH
COMPOTHUBIICHUS TMPOBOJHUKA OT €ro JUIMHBI, IUIOMAAM MONEPEYHOTO
CEUYEHUA U YACIIBbHOTO COMPOTUBJIEHUSA BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIEr0 4epe3 MPOBOAHUK, OT HANpPSKEHHUST HAa  MNPOBOJHHUKE,
UCCIICIOBAHUE  TOCIEAOBATEIBHOTO W MAPAJIEIbHOTO  COCIUHEHUI
MPOBOJHUKOB). TUIAHUPOBATh HCCIEAOBAHUE, COOMpPATh YCTAaHOBKY W
BBITIOJTHATD W3MEPEHUsI, CIAeAys TPEIOKCHHOMY IIIaHy, (puKkcHpoBaTh
pPE3yNbTAaThl TOJYUYCHHONW 3aBUCHMOCTH B BHAC TaOmwil W TpaduKoB,
JIENaTh BIBOJIbI MO PE3YJIbTAaTaM MCCJICA0BAHUA,

MPOBOJUTh KOCBEHHBIE W3MEpeHWa (u3ndecknx BenwuuH (yaelbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJICHWE TMPOBOAHMKA, padota w
MOTIHOCTh 3JICKTPUUYECKOTO TOKA). TUIAHUPOBATH HM3MEPEHUsS, COOMpPATh
AKCHEPUMEHTAJIBHYIO YCTAHOBKY, CIAEAys NPEMJIOKEHHON WHCTPYKIUU, U
BBIYMCJISATh 3HAUCHUE BEJIMUUHBI,

co0JI0AaTh TPaBUJIa TEXHUKU O€30MACHOCTH MpHU padoTe ¢ 1a00paTopHbIM
000py0BaHUEM,

XapaKTepU30BaTh MPUHIMIOBL  ACHUCTBUA W3YYEHHBIX MOPUOOPOB H
TEXHUYECCKUX YCTPONCTB C OMOPOM HA WX OMHCAHUSA (B TOM YHCIIC:
CUCTEMA OTOIUICHUS JAOMOB, THTPOMETp, mapoBas TypOWHA, aMIepMeETp,
BOJIBTMETP, CUETUMK DSJICKTPUUECKON HSHEPrUM, 3JIEKTPOOCBETUTEIbHBIC
npuOOPHI, HArPEBATEIIBHBIE AMEKTPONPHUOOPHI (MMPUMEPHI), MCKTPUUSCKUE
MPETOXPAHATEITH, IICKTPOMArHUT, JIEKTPOABUTATEIH TOCTOSIHHOTO TOKA),
WCIIOJTb3YSI 3HAHMSI O CBOHCTBAX (PM3MUECKUX SBIICHHH M HEOOXOIMMBIC
(mzrueckre 3aKOHOMEPHOCTH,

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M U3MEPUTEIIbHbBIC
npuboOpsl O CXeMaM M CXEMaTHYHBIM PHUCYHKaM  (OKHJIKOCTHBIH
TEPMOMETP, TEPMOC, MCUXPOMETP, THUTPOMETP, IABUTATEIb BHYTPEHHETO
CrOpaHusi, SJEKTPOCKOI, PEOCTaT), COCTABJATh CXEMBI JJICKTPUUECKUAX



Lene ¢ MOCAEIOBATENIbHBIM U MAPAIUICIIBHBIM COCAUHECHUEM JJIEMEHTOB,
pasyinuas yciaoBHbIE 0003HAUCHUSA FJIEMEHTOB SJIEKTPUUYECKUX IENEH;
MPUBOJWATH  TPUMEPHl  (HAXomuTh  WHGOpPMAIMIO O  MPUMEPax)
MPAKTHYECKOTO HWCIIONb30BaHUA (DU3MUYECKUX 3HAHWN B TOBCEIHEBHOM
KU3HU IS oOecnieueHus: 0€30MacHOCTH NPU OOpallleHUH ¢ MpudopaMu 1
TEXHUYECKUMHU YCTPONCTBAMM, COXPAHEHHS 3J0POBbA M COONIOJECHUA
HOPM 3KOJIOTUYECKOT0 MOBEICHUS B OKPYXKAIOIIEH Cpee;

OCYHIICCTBJIATh TOWCK wH(pOpMAuA  (U3HUECKOTO  CONCPKAHHS B
NnTepHere, Ha OCHOBE MMEKOIIMXCA 3HAHUA W NOYyTEM CPABHCHUSA
JIOTIOJTHUTENIBHBIX ~ MUCTOYHWUKOB  BBIACIATH  WHMOpPMAIUio, KoTopas
ABJISIETCSA MPOTUBOPEUMBOIN MITH MOXKET ObITh HEIOCTOBEPHOIA;
WCIOIb30BaTh MPHU BHIMIOTHEHUN YUEOHBIX 33JJaHUA HAYYHO--TIOMYJISPHYIO
auTeparypy  (U3MYECKOTO  COMCPIKAHWS, CIPABOYHBIE  MaTEpPHAIHI,
pecypcol cetn IHTEpHET, BlIaAeTh MPpUEMAaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanrsa HHGOPMAIIMHA U3 OJTHOM 3HAKOBOM CHCTEMBI B APYTYIO;
CO3/1aBaThb COOCTBEHHBIC MHCHMEHHBIE M KPATKUE YCTHBIE COOOILCHUS,
o6o0mas wuHpOpMANMIO W3 HECKOJBKHX MCTOYHHKOB (PH3MUECKOTO
COJCpKaHMSA, B TOM UHCJIE NyOJIMYHO MPEACTABNIATh PE3YJbTAThHI
MPOEKTHON WJIM HUCCIEAOBATEIIBCKOW NEATENPHOCTH, PU 3TOM T'PaAaMOTHO
WCIIOJIb30BATh W3YUCHHBIM TOHATHHHBIA anmapar Kypca (pusukw,
COMPOBOYKJATh BBICTYIJICHUE TPE3CHTALUCH,

MPY  BBIMIOJTHEHUW YYEOHBIX TMPOSKTOB M WCCIEAOBAHUN (DU3MUCCKUX
MPOLIECCOB pacnpeAcsisiTh OOA3aHHOCTH B TPyNNe B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMU, CIICIUTh 3a BBHIITOJHEHHEM IJIaHA ACHCTBUH H
KOPPEKTHUPOBATh €ro, aJCKBAaTHO OLICHUBATh COOCTBEHHBIM BKJIaA B
JNEATENBHOCTD TPYIIIBI, BBICTPAUBATh KOMMYHHKATUBHOE B3aUMOJICHCTBHE,
MIPOSBIISAS. TOTOBHOCTH pa3peniaTh KOH(IUKTHI,

K koHity o0yuenus B 9 kjiacce npeIMETHbIE PE3YJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPakaTh C(POPMUPOBAHHOCTH Y OOYUAIOTINXCS YMEHUN:

WCIIOJIB30BATh TOHATHSA. CHCTEMa OTCuéTa, MaTepHalibHAs TOYKa,
TPACKTOPHsI, OTHOCHTEIHLHOCTh MEXaHWYECKOTO ABMXKCHHS, nedopmartus
(ympyras, TJIacTHYECKas), TPEHHE, IICHTPOCTPEMHTEIFHOE YCKOPEHHUE,
HEBECOMOCTh M MEpEerpy3ku, LEHTP THKECTH, aOCOMIOTHO TBEPAOE TETO,
IIEHTP TSHKECTH TBEPJOTO Tela, PaBHOBECHE, MEXAHMUECKUE KOJCOaHUs U
BOJIHBI, 3BYK, WH(PA3BYK H YIbTPa3BYK, 3JICKTPOMArHUTHBIC BOJIHBI,
ITKajIa 3JEKTPOMArHATHBIX BOJIH, CBET, ONM30PYKOCTh M TaJIbHO30PKOCTD,
CIIEKTPHI MCITYCKAHMSI W TOTJIONICHHS, anbga-, OeTa- U raMMa-H3JIyuCHHS,
W30TOTIBI, SI/ICPHAS YHEPTETHKA,



pa3nuvaTh SIBJICHHUS (PAaBHOMEPHOEC W HEPABHOMEPHOE MPAMOJHHEHHOE
JIBIDKCHHE, PaBHOYCKOPEHHOE MPSMOJIMHCHHOE ABHXKCHUE, CBOOOTIHOE
MaJICHAE TeJI, PABHOMEPHOE JBMXKCHHUE IO OKPY)KHOCTH, B3aUMOJICHCTBHE
TEJ, PEAKTUBHOE NBIDKEHUE, KoJieOaTeapbHOe ABMKECHHE (3aTyXalolme u
BBIHYKJICHHBIE KOJICOaHWS), PE30HAHC, BOJHOBOE JBWIKCHHE, OTPAKCHUE
3ByKa, MPSAMOJMHEHHOE PaclpOCTPaHEHHE, OTPAXCHHE M MPEIIOMIICHUE
CBETA, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHUE OEJIOr0 CBETA B
CIEKTp MW CJIOKCHHE CHEKTPaJbHBIX I[BETOB, JUCICPCHS CBETAa,
€CTECTBCHHAS PaJHOAKTHBHOCTH, BO3HMKHOBEHHE JIMHEHYATOrO CIICKTpa
U3JTYYCHHS ) TI0 OMTUCAHUIO X XapaKTEPHBIX CBOHCTB M HA OCHOBE OTIBITOB,
JEMOHCTPHPYIOIIUX JaHHOE (PH3HUECKOE SBJICHHC,

pacIio3HaBaTh IMPOSBICHHE M3YUYCHHBIX (U3MUCCKHUX  SIBJICHUH B
OKpyXatomeM Mupe (B TOM Yuciae (U3NYECKUE SBJICHUA B TPUPOJIE:
MIPHJIMBEI B OTJIUBHI, ABHKEHUE TuTaHeT COJTHEUHOH CHCTEMBI, PEaKTHBHOS
JMBIDKCHHE OKUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB KHBOTHBIMHU,
3eMJICTPSICCHUE, CEMCMHYECKHE BOJIHBI, IIyHAMH, 5XO0, I[BETa T,
ONTHYCCKHUE SBJCHUA B IPHPOJC, OMOJOTHYCCKOS ICHCTBHE BHIMMOTO,
yIbTPauONCTOBOTO W PEHTTCHOBCKOTO HM3JIYUCHHM, €CTCCTBCHHBIN
PaguoOaKTHBHBIN (DOH, KOCMHUYCCKHE JIYUH, PaJAOAaKTHBHOS H3IIYUCHHC
MPUPOJHBIX MHHEPAJIOB, JCHCTBHE PaJMOAKTHBHBIX M3JIyUYCHHH Ha
OpraHu3M YeJIOBEKA), TIPH STOM MEPEBOAWTH MPAKTHYECKYIO 3a/1ady B
yueOHYIO, BBIACIATH CYIIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (DU3UUCCKUX
SIBIICHUM

ONMMCHIBATh M3yUYCHHBIC CBOHCTBA TENI M (DU3HUCCKUC SIBJICHUS, MCIOJIB3YS
(mzudeckre BEMWYWHBI (CPEMHASI W MTHOBEHHAs CKOPOCTh Tejla TpH
HEPAaBHOMEPHOM JBIDKCHHMH, YCKOpPEHHE, ICPEMCIICHHE, ITyTh, YIJIOBAs
CKOPOCTb, CHJIA TPCHHS, CHJIA YIPYTrOCTH, CHJIa TSKECTH, YCKOPCHHE
CBOOOJHOIO MAACHUsS, BEC Tela, HMIYJIbC Tejla, HMIYJbC CHIIbI,
MeXaHWUecKass pabdoTa W MOIMHOCTh, NOTCHITHAJIbHAS DSHEPrus Teja,
MOAHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, NMOTEHIMAJIBPHAS SHEPIHs CXKATOU
NPYKMHBI, KHHETHYECKAs DSHEPrus, IOJHAS MEXaHWYEeCKas SHEPrus,
MIEPUO M YacTOTa KoJeOaHM, JUTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIIOMJICHHS CPEb), TIPH OMHUCAHUHT
MPaBHJIBHO TPaKTOBaTh (DU3HMUYCCKHH CMBIC HCIOJIB3YEMBIX BEIIWYHWH,
0003HAUCHUS W EIWHHIBI (PU3NUSCKUX BEIIMUWH, HAXOJHWTh (DOPMYIIHI,
CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUMHY C MPYTUMH BEIIMYWHAMH,
CTPOUTH rpapyiki H3yUCHHBIX 3aBUCHMOCTEH (DM3HUCCKUX BEIIMUHH,
XapaKTepHU30BaTh CBOMCTBA TeJ, (DU3HUYCCKHE SBJICHHSA W TIPOIECCHI,
WCIIONb3Ys 3aKOH COXPaHCHUS SHEPrUH, 3aKOH BCEMHPHOTO TATOTCHHS,



MPUHIMT  CYTICPIIO3UIIAA CHWJI, TPHHIUI OTHOCHUTEIbHOCTH [ amwmes,
3akoHBl HbIOTOHA, 3aKOH COXpPaHEHWS WMITYJIbCa, 3aKOHBI OTPAXKCHHUS H
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3aPSAI0BOTO U MACCOBOTO UHCEN
NP SIIGPHBIX PEAKIUAX, TPU STOM JaBaTh CJIOBECHYIO (hOPMYITHPOBKY
3aKOHA W 3aITUCHIBATh €T0 MAaTEMAaTHYECKOE BHIPAXKECHHE,

OOBACHATh (PU3MUECKHUE TIPOIECCHl W CBOWCTBA TEJ, B TOM UHCIE W B
KOHTEKCTE CHUTYaIlii MPaKTUKO-OPUCHTHPOBAHHOTO XapaKTepa: BBHIABIISTH
MPUYUHHO--CJICICTBEHHbIE  CBSI3M, CTPOUTh OOBACHEHHWE u3 2-3
JIOTUYECKUX IIaroB ¢ OMOPOM Ha 2—3 M3yYECHHBIX CBOWCTBA (PH3UUECKUX
ABJICHAN, (PU3UIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuéTHBIC 3amaud  (OmMUparoIuecs Ha cuctemy w3 2-3
ypaBHEHHIT ), HCTIOB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (DU3HUCCKHE
BCJTMUMHBI, HAa OCHOBE aHANM3a YCJIOBHS 3aJadydl 3alHUCHIBATh KPATKOE
YCIIOBHE, BBHISBIIATH HEAOCTAIONINE WU M30OBITOYHBIC NAHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAMMBIC JUTS PEIICHUS, TPOBOAUTH PACUETH 1
OIICHWBATh PEATMCTUYHOCTh TMOJIYYEHHOTO 3HAUEHWA (HDU3HUECKON
BCJTUUHMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIUTh TPH TTOMOITH
(pM3UUEeCKMX METOIOB, WCIIOIB3YS OMHCAHWE WCCIICTOBAHUSA, BBHIIACIATDH
MPOBEPAEMOE TIPEAMOIOKEHNE, OIICHWBATh TMPABHJIBHOCTh TOPSAIKA
MPOBEICHUS  HMCCJICNOBAHWA, JEJIaTh  BBIBOJBI, HMHTEPIPETHUPOBATH
PE3yNIbTaThl HAOMIOACHHH W OTBITOB;

MPOBOJUTH OMBITHI MO HAOMOACHWIO (U3WUECKUX SBJCHUH WK
(pr3uUecKX CBOWCTB Ten (M3ydeHWE BTOPOro 3akoHa HpioToHA, 3akoHA
COXPAHECHUS HHEPTUH, 3aBUCUMOCTHh IEpHoAa KoJIeOaHWH MPYKWHHOTO
MaATHHKA OT MacChl TPy3a M KECTKOCTH TPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTMTY bl MaJIbIX KOJICOAHWH, IPAMOJIMHEHHOE PacpOCTPaHeHUE CBETA,
pa3iokeHue OENOro CBETa B CIICKTP, W3YUCHHE CBOWCTB M300pAXKCHUS B
MJIOCKOM 3€pKajie M CBOWCTB HM300paKCHWS TMpEeaMeTa B COOMparole
JuH3e, HAOMIONCHWE CIUIONIHBIX W JIMHEHYATHIX CHEKTPOB W3ITYUCHHS ):
CaMOCTOSITEIbHO  COOMpaTh YCTAaHOBKY W3  UW30BITOUHOrO Habopa
o0opyJ0oBaHUs, OMHUCHIBATH XOJ OMbITA W  €r0  Pe3yJbTaThl,
(hopMyIIHPOBATH BHIBOJIHI,

MPOBOJUTH MPHA HEOOXOMMOCTH CEPHIO TPSMBIX W3MEPEHUH, OMPEAeIsisa
CpelHee 3HAYCHUE W3MEpIeMOl BenWuuHBI ((DOKyCHOE PpacCTOSHUE
cobuparomeii  JUH3bI), OOOCHOBBIBATH BBHIOOP cmoco0a H3MEPEHUS
(M3MEPUTENTHHOTO MPUOOpPA);

MPOBOJUTH HCCICAOBAHUE 3aBUCHMOCTEH (PU3UUECKUX BEIWYUH C
WCIIOJIb30BAHUEM TIPSAMBIX HM3MEPEHHH (3aBUCHMOCTH TYTH OT BPEMCHH



Py PaBHOYCKOPEHHOM JIBIDKCHWHM 0O€3 HAuaJbHOW CKOPOCTH, Meproaa
KOoJIeOaHMi MAaTeMaTHYECKOTO MAasATHHWKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yrja OTPaKEHUs CBETa OT yrja MaJeHUS W yIiia MPEIOMJICHUS OT YIJia
MajicHus). TIUIAHAPOBATh HCCIEAOBAHHWE, CaMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (PUKCHPOBATh PE3YJAbTAaThl  TMOJIYYCHHOW  3aBUCHMOCTH
(pvzuUecKX BEMWYMH B BUAC TaOnwil ¥ rpaduKoB, NejaaTh BBHIBOIBI TIO
pe3yJIbTaTaM MCCIICIOBAHUS,

MPOBOJUTh KOCBEHHBIE W3MEPCHHS (DU3MUECKUX BEIUYWH (CPEIHAS
CKOPOCTh ¥ YCKOPEHWE Tella TpPH PABHOYCKOPCHHOM JIBF)KCHHH,
YCKOPEHHE CBOOOMHOTO MAACHUS, XECTKOCTh MPYKWHBI, KOdDPHUImeHT
TPEHUS CKOJIBXCHHUS, MEXaHWdeckas pabdoTa W MOIIHOCTh, YacTOTa H
nepuosl KoneOGaHWii MaTeMaTWYeCKOTO0 W TMPYKWHHOTO MAsTHUKOB,
ONTHYECKas CWia CcOOMparomiel  JUH3BI, PaJAWOAKTHBHBIA  (POH):
TUIAHUPOBATh M3MEPEHUsSA, COOMpPATh SKCTICPUMEHTAIBHYIO YCTAaHOBKY H
BBHITIOJTHATD U3MEPEHUA, CIICIys MPEATOKCHHOW WHCTPYKIIUH, BBIUUACIATH
3HAUEHWE BEJIMUWHBI U aHATM3UPOBATH MOJTYUCHHBIE PE3YIIHTATHI C YIETOM
3aIaHHOH TIOTPENTHOCTH U3MEPEHUI;

co0JI0AaTh MPaBUJIa TEXHUKU O€30MACHOCTH MpHU padoTe ¢ 1a00paToOpHbIM
000py0BaHUEM,

pa3auvaTh OCHOBHBIC TIPHU3HAKA W3YUYCHHBIX (DU3UUCCKUX MOJEICH:
MarepuaibHasl TOYKa, a0COMOTHO TBEPAOE TENO, TOUCUHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, IJIAaHETapHAas MOJEIbh aroMa, HYKJIOHHas
MOJIENTb AaTOMHOTO SI/Pa;

XapaKTepU30BaTh TPHUHIMIBI  JIECHCTBUA HM3YyYEHHBIX TPHUOOPOB U
TEXHUYECCKUX YCTPONCTB C OMOPOM Ha WX OMHCAaHUSA (B TOM YHCIIC:
CIIUAOMETP, MAaTUMKW TIOJIOKEHUS, PACCTOSHUA W YCKOPEHHS, paKeTa,
AXOJIOT, OYKH, TEPUCKOM, (poToammapar, ONTHYECKHE CBETOBO/IHI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibCoHA), WCMOIB3ysS 3HAHUA O
CBOWCTBAX (U3MUYECKUX ABJCHUH W  HEOOXOoauMmbie  (pusmdeckue
3aKOHOMEPHOCTH,

HCITOJT30BATh CXEMbl M CXEMATHUYHBIC PUCYHKH U3YUCHHBIX TEXHUUCCKUX
YCTPOHCTB, M3MEPHUTEIBHBIX MPUOOPOB W TEXHOJOTHUYECKHUX MPOIECCOB
MPU PEIICHUN yUeOHO--TIPAKTHUECKUX 3a7ad, ONTHYCCKHUE CXEMBI I
MOCTPOCHMS N300paXKEHUN B MIIOCKOM 3€pKajie U COOMPAIOIICH JIMH3E,
MPUBOAWATH  TpUMEPHl  (HAXomuTh  WHGOPMAIMIO O  MPUMEPax)
MPAKTUYECKOTO HCIIONb30BaHUA (DU3MUYECKUX 3HAHWUN B TOBCEIHEBHOM
XKU3HU U1 obecrieueHrs O0€30MacHOCTH TP OOpaleHn: ¢ mpudopaMu n
TEXHUYCCKUMHU YCTPOHUCTBAMH, COXPAHCHHS 30POBbA W COOJIOACHUS
HOPM 9KOJIOTHIECKOTO TTOBEACHHUS B OKPY KAIOIICH CPEIE;



OCYMICCTBJIATh TOWCK wH(pOpMAuA (U3HUECKOTO  CONCPKAHHS B
HUuTtepHeTe, caMocTOATENBHO (POPMYITUPYS MOUCKOBBIN 3aMpPOC, HAXOAHUTh
MyTH OMPEACIICHAS JTOCTOBEPHOCTH TOJMYUYCHHONW MH(OPMAITMA HA OCHOBE
MMEIOLMXCA 3HAHUN U JOTIOJTHATENBHBIX HCTOYHUKOB,

WCIOIb30BaTh MPU BHIMIOTHEHUH YUEOHBIX 3aJJaHUA HAYUHO--TIOMYJISPHYIO
auTeparypy  (U3MYECKOTO  COMCPIKAHWS, CIPABOUYHBIE  MaTEpPHAIHI,
pecypcol cetn IHTEpHET, BlIaAeTh MPpUEMAMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(PpOPMAITUK U3 OHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIC M YCTHBIE COOOIICHUS HA OCHOBE
uHOpPMAIM W3 HECKOJIBKHX HMCTOYHWUKOB (PU3MUECKOTO COJEPIKAHMS,
myOJIMYHO MPEJICTABNATh PE3YJIbTaThl MPOEKTHOM MJTH UCCIICI0BATEIbCKON
JNEATEIIBHOCTA, MPW  OTOM TPAaMOTHO  HMCHOJIb30BaTh  W3YyYEHHBIN
MOHATUHHBIA anmapar HW3ydaeMoro paszjena (U3NKH W COMPOBOXKIATH
BBICTYIIJIECHUE Mpe3eHTalueil ¢ Yy4éTOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHUKOB.
































































































YUYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YUHEHUKA

METOANYECKHUE MATEPUAJIBI 1151 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHN

MHTEPHET
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