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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 00Opa30BaTEIbHON MPOrpaMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yuérom (penepanpHOi pabouei mporpaMMbl BOCITUTAHHUS U
Konenuuu npenogaBanus yueObHoro npeaMera « Ouzmkay.

Conepxxanve mporpaMmbl 1o (U3MKE HAMpaBIeHO Ha (popMupoBaHHe
€CTECTBEHHOHAYYHON TPAMOTHOCTH OOYYAOMIMXCA W OPraHW3alHi0 H3yUCHUS
(¢v3uKKM Ha ACATENHPHOCTHOW OCHOBe. B mporpamme mo (u3MKE YUHATHIBAIOTCA
BO3MOXKHOCTH YueOHOro mpeamera B peanuzanuu tpedoBanuit ®I'OC OO0 «
TJTAHUPYEMBIM JTMIHOCTHBIM U METAINIPEAMETHBIM pe3yJibTaTaM O0yUEHHs, a TAKKe
MEXKIPEAMETHBIE CBSI3W €CTECTBCHHOHAYWYHBIX YUCOHBIX IMPEIMETOB HA YPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHMus.

[Tporpamma mo ¢u3nke ycTaHABIMBAET pacIpeaesicHne YdeOHOro MaTepraa
o rogaM oOydeHus (10 Kjaccam), MpeyraraeT MPUMEPHYIO TTOCIIeI0BATEIbHOCTh
WU3YUYCHUS] TEM, OCHOBAHHYIO Ha JIOTHKE PA3BUTHS TPEIMETHOTO COJEPKAHUS W
y4&€Te BO3PAaCTHBIX OCOOCHHOCTEH 00yUarommxcs.

[Iporpamma mo ¢u3uke paspaboTaHa ¢ TENBIO OKa3aHWS METOAMUYECKON
MOMOIIY YUUTETIO B CO3/IaHAA PaboUeii mporpaMMbl 10 YIeOHOMY TIPEIMETY .

du3znka ABIACTCS CUCTEMOOOPA3YIOIINM 11 €CTECTBEHHOHAYUYHbBIX YUEOHBIX
MPEAMETOB, TIOCKOJIbKY (DHU3NUECKHAE 3aKOHBI JIEKAT B OCHOBE TIPOIECCOB H
SABJICHUH, W3ydyaeMbIX XUMHCH, OHOJIOTHEH, acTpoHOMHUEH H  (H3NUCCKOM
reorpaduedi, BHOCHT BKJIAJ B €CTCCTBEHHOHAYYHYIO KapTHHY MHPa,
MpEeAOCTaBIseT Haubojee SACHbIE O00pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUA, TO €CTh CIIOC00a MOIYUCHHS JOCTOBEPHBIX 3HAHUN O MUPE.

Opmna w3 TIaBHBIX 33734 (PU3HUECKOTO 00pa3oBaHHUSA B CTPYKType OOIIEro
o0pa3oBaHuA COCTOMT B (POPMHUPOBAHWH €CTECTBCHHOHAYUYHOHW TPAMOTHOCTH H
WHTEPECA K HAYKE Y 00YUaronuxcsl.

Nzyuenne ¢u3mkm Ha 06a30BOM YpPOBHE TMPEANONAracT OBJIAJCHHE
CICYIONUMH KOMTETEHTHOCTAMH, XapPaKTEPU3YIONMMMH €CTECTBEHHOHAYUHYIO
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
oOpa3oBarebHBIX oOpram3anuax Poccuiickoit ®Deneparuun, peaau3yroNIux



OCHOBHBIE  00I1€00pa30BaATENIbHBIE MPOTPAMMbBI, YTBEPKAEHHON pelICHUEM
Konnernn Munuctepcrsa npocsenienns Poccutickoit deneparuu (mpoTokos ot 3
nexadbpsa 2019 r. Ne [IK4BH).

Hesn uzyvyenus ¢pusukn:

MpUOOpPETEeHNE HHTEpeca W CTPEMIICHHS OOYyYaroIuXcsd K HayuYHOMY
W3YUCHUKD MPUPOJIBI, PA3BUTHEC HMX HUHTEUICKTYAIBHBIX W TBOPYECKHUX
CIIOCOOHOCTEH;

Pa3BUTHEC TPEACTABICHUM O HAYYHOM METOJC MO3HAHUA U (DOPMHUPOBAHUC
HCCJIEA0BATEIIBCKOTO OTHOMICHHUS K OKPYKAKOIIUM SABJICHUSM,
bopMupoBaHHE HAyYHOTO MHMPOBO33PCHUS KaK pe3yJibTara H3yUCHHS
OCHOB CTPOCHHMS MaTepuur U (PpyHIaMEHTAIHPHBIX 3aKOHOB (PH3HKH,
dbopMupoBaHUE TPEACTABICHUN O poiu (U3MKK JUIS Pa3BUTHSA 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 IeJIeH IporpaMMbl 10 (pH3MKEe HA yPOBHE OCHOBHOTO
o011ero 00pazoBaHus 00ECIICUNBACTCS PEIICHUEM CISAYIOMNX 3aa4:

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

MPUOOPETCHNE YMEHUH OMHCHIBATh U OOBACHATH (PU3WUECKUE SBJICHUSA C
WCITOJIb30BAHUEM TIOJTYUCHHBIX 3HAHUI,

OCBOCHHE METOJIOB PEIICHWA TPOCTEHINMX PpacuéTHRIX 3a1ad ¢
HCITOJIb30BAHUEM (przraecKux MOJICIICH, TBOPUYECKHUX u
MPAKTUKOOPUCHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUH HAOMOAAaTh IPUPOIHBIC SIBJICHUS W BBITIOJHATH OTBITHI,
JadopaTopHeie  padOTBl W AKCICPUMEHTAIbHBIE HMCCICIOBAaHUA C
WCIIOJIb30BAaHUEM U3MEPUTEIHHBIX TTPUOOPOB;

OCBOCHHE TPUEMOB PabOTHl ¢ MH(pOpMarueit (GU3MIECKOTO COACPKAHUA,
BKJTEIOUAsi HH(POPMAIAIO O COBPEMEHHBIX JAOCTHMIKEHUAX (DU3UKH, aHAIH3 U
KPUTHYECKOE OIICHUBAaHNE MH(MOPMAIIHH,

3HAKOMCTBO cO cepamu MpodheCCHOHATLHON IEATSIIBHOCTH, CBI3aHHBIMH C
(bU3HUKOM, M COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha TOCTHIKECHHUSIX
(hm3MUeCcKOi HAyKH.

KOPPEKIUMOHHO-PA3BUBAIOITIAA HAIIPABJIEHHOCTD

YUEBHOI'O ITPEIMETA «®U31KA» nocTturaercs 3a cuer:

® Ppa3BUTHS PEUEMBICIIUTEIIBHON ACATENBHOCTH B MPOLIECCE

YCTAHOBJICHUS JIOTHUECKUX BHYTPH- U MEXKIIPEAMETHBIX CBA3EH, OBIIaICHUA
YMEHHSIMHM CPaBHUBATh, HAOI0AaTh, 0000IIaTh, AaHAIM3UPOBATH, CIaTh
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BBIBOJIBI, IPUMEHSTH (PU3MUECKIE 3HAHUSA /ISl OOBSICHEHUS CBOWCTB SABJICHUN 1
BCIECTB, YCTAHOBJICHUA CBSI3U MPOIIECCOB M SIBJICHHIA,

® TMPUBJICUCHUS  MEKIUCIMILUIMHAPHBIX  CBA3CH,  WHTEHCHUBHOTO
WHTEJUICKTYaJTbHOTO Pa3BUTHSA CPEICTBAMM MATEMAaTHKH HAa MaTrepualie,
OTBEUAIOIIEM OCOOCHHOCTAM W BO3MOXKHOCTSIM YUaINXCA,

® AKTHBHOTO WCTOJIB30BAHMSA COBMECTHHIX C yumTeseM ¢GopM padoThI
(HampuMmep, 3amauu, TPeOyomHe TPUMEHEHHS CIIOXKHBIX MaTeMaTHYeCKAX
BBIYHCIICHUN 1 (POPMYJI, TIO TEMaM PETIAIOTCS B KJIACCE C TIOMOIIBIO YUUTEIS);

o (opMuUpOBaHUS, PACHIMPECHUS W KOOPAWHAIMH  TIPEIMETHBIX,
MPOCTPAHCTBEHHBIX W BPEMEHHBIX TPEICTABICHUN Ha MaTepuajie Kypca, B
MPOIEeCCe MPOBEICHUS IEMOHCTPAIIUM, OMBITOB, HAOIIOICHUM, SKCIIEPUMEHTOB;

® CHEIHUABEHOTO CTPYKTYPHUPOBAHUS M aHAJIM3a M3y4aeMOTO MaTepualia
(BBIZICTICHUE CYIIECTBCHHBIX MPU3HAKOB M3YYaCMbIX SBJICHUH W YCTAaHOBJICHUE
UX B3aUMOCBSI3H ),

e (opMHUpPOBaHUS TMO3HABATCIHHON JEATEIHHOCTA B XOJA€ (DU3MUCCKUX
AKCIICPUMEHTOB W HAOTIONCHWN, TPHU BBITIOJIHCHUHA J1a00pPaTOPHBIX PadoT:
YMEHUS BBIJACIATh U OCO3HABATH YUCOHYIO 33/1a4y, CTPOUTh U OPEUEBIIATH TJIaH
JEHCTBUH, aKTyalTu3WpOBaTh CBOW 3HAHUS, MOAOMPATH aJeKBAaTHBIC CPEIACTBA
NEATENBHOCTH, OCYIIECTBIIATH CAMOKOHTPOJIb i CAMOOIIEHKY JEHCTBUH:

® WCIIONB30BaHWE  MeTomoB  AuddepeHIupoBaHHOil  paboTel €
00y4YarolUMKCS; MOBTOPEHHUE, aHAIN3 M YCTPAaHEHUE OIMOOK, pa3padoTka U
BHITIOJTHEHWE  HEOOXOJMMOTr0 MWHHMYMA  33JlaHAid  JUIS  JIUKBHJIAIAA
WHIUBUYATbHBIX TIPOOENIOB, CUCTEMATH3aluid WHAWUBUAYAJbHBIX 3aJaHUN W
Pa3BUBAIOIIMX YIIPAKHEHUH,

® JIOMOJIHATETFHOEC HHCTPYKTHPOBAHUE B X0/ YUCOHOU NEATECTHHOCTH,

® CTHUMYJIMPOBAHHWE YUYEOHOW MACATEIIBHOCTH. TMOOIMPEHUE, CHUTYyaIus
ycrnexa, TMOOYKAEHHE K AaKTUBHOMY TPYAY, SMOIMOHAJBHBIH KOMQOPT,
N0OpOKENATENBHOCTh HA YPOKE;

® WCMOJb30BAaHUS CIICIMAIBHBIX TPUEMOB H  CPEACTB  OOyUCHHS,
MPUEMOB aHAIM3a W MPE3CHTAIMHA TEKCTOBOTO MaTepHajia, 00ECTICUMBAFOIINX
peanu3alio METoa «OOXOJHBIX MYyTEH», KOPPEKIMOHHOTO BO3ACUCTBUA HA
PEUEBYIO JCATEIBHOCTH, TOBBIMICHUEC KOHTPOJA 3a YCTHOW W THCHbMEHHOM
pPEYBIO.

OOyuaromuecs ¢ TOHKENBIMH HAPYIICHUAMH PEYd M3-3a OCOOCHHOCTEHM
CBOETO PEUYEBOTO, IMO3HABATEIBFHOTO M JIMUHOCTHOTO PAa3BUTH HYXIAIOTCS B
CYIIECTBEHHON afanTanmuud nporpamMmbl 1o ¢usmke.  OcBoeHHE y4eOHOTO
Marepuaia Beaercs  Au(B@dEPESHIMPOBAHHO ¢ BKIIOUCHHEM  DJIEMCHTOB
KOPPEKITMOHHO-PA3BUBAIONITAX TEXHOJIOTHH, OCHOBAaHHBIX HA MPUHITUTIAX YCHJICHUS
MPAKTHYECKON HANPABJICHHOCTH W3Y4aeMOTO MaTrepHalia;, OMOpbl Ha KU3HCHHBIH
OMBIT OOYYArONIUXCS, OPWUCHTAIlMA HA BHYTPEHHUE CBA3W B COJCPKAHHUH
U3ydaeMoro Marepuajga Kak B paMKax OJHOTO TpeAMeTa, Tak W MEXAY
MpeAMEeTaMHu;, HEOOXOMUMOCTH W JOCTAaTOYHOCTH B ONPEAeiIeHUH o0BhEMa



M3y4aeMoOro Marepuaja;, BBEACHUA B COACpXKAHWE YUYEOHBIX TPOTPaAMM
KOPPEKLUMOHHBIX 3aJaHHH, MPEeAyCMATPUBAIOIINX AKTHBU3ALMIO MO3HABATEIBHON
JEeSATEbHOCTH.

OcHoBHas ¢opma opraHu3anun yueOHOTO 3aHATHSA: ypok. Hcmonb3dyrores
WHAWBHUyaJIbHbIE, TPYNIOBBIC, WHANBUIYATbHO-TPYIOBBIE, (PPOHTAIILHBIE BUIBI
padoTHI.

Ha wsyuenme ¢wmsukm (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETro
oOpazoBanusa orBoautcsa 238 yacos: B 7 kinacce — 68 dacos (2 yaca B HEAENO), B 8

kacce — 68 gacos (2 waca B Henemo), B 9 kimacce — 102 gaca (3 gaca B HEIEIIO).

[Ipenmaraemeiii B mporpaMmMe 1o (hU3HKE MEPEUCHb Jab0OPaTOPHBIX padoT H
OTIBITOB HOCUT PEKOMEHIAATEIIBHBIN XapaKTep, YUUTEIb ASIACT BHIOOP MPOBEICHUAS
JabopaTopHBIX PAbOT M OMBITOB € YYETOM WHAWBUAYATBHBIX OCOOCHHOCTEH
o0ydJarommXCcs, CIHUCKA AKCIEPUMEHTATBHBIX 3a/laHri, TPEAJIaraéMbIX B paMKax
OCHOBHOT'O F'OCYAAPCTBEHHOTO YK3aMEHa Mo (U3MKe.



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. [lorpenHocTs u3mMepenuii. MexxayHapo/iHasi CUCTEMA €IUHMII.

Kak d¢usmka w Japyrue eCTECTBEHHBIE HAyKd HWM3Y4YalOT TPHPOY.
EcrecTBeHHOHAYUHBIH METOJ TMO3HAHUA: HAOJIOJICHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUMOTE3, SKCIEPUMEHT MO MPOBEPKE TUNOTE3, OOBSICHEHUE
HaOmoaaemoro seieHus. Onucanue (PU3NUECKUX SBJICHUN C TIOMOIIBIO MOJIEICH.

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 TCECHUS KAJIbl U3MEPUTENBHOTO MTPUOOpa.
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, 4YeM OOJIbIlI€ BbICOTA
MmycKa.

Pa3znen 2. [lepBoHayajibHbIe CBeAeHNsI 0 CTPOEHHH BelleCTBA.

CrpoeHue BelllecTBA: aTOMbl M MOJEKYJIbl, WX pa3Mmepbl. OMNbITHI,
JIOKA3bIBAIOIIAE JUCKPETHOE CTPOCHUE BEILIECTBA.

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

ArperatHbie COCTOSIHUS BEIIECTBA: CTPOCHUE ra30B, KUAKOCTEH M TBEPABIX
(KpUCTALTMUECCKUX) Tell. B3auMOCBsA3b MEXAy CBOHCTBAMH BEIICCTB B Pa3HBIX
arperatHbIX COCTOAHMSAX M MX aTOMHOMOJIEKYJISIPHBIM CTpoeHueM. OCOOCHHOCTH
arperatHbIX COCTOAHUI BOJIBI.

Hemoncmpauuu.



1. HaOmtonenue OpOyHOBCKOTO ABUKEHUS.

2. Habmonenune muddysun.

3. HaOmonenue SIBJICHUH, OO BACHAIOIUXCS MPUTSKCHUEM WA

OTTAJIKUBAHUEM YACTHIL BEILIECTBA.

JlabopamopHhyvie pabomol u onvimol.

1. Omenka JguamMeTpa aroMa METOAOM PsAOB (C  HCIOJb30BAHHUEM

cdhoTorpadmuii).

2. OnbIThI IO HAOIOJEHUIO TEMJIOBOTO PACIIIMPEHUS Ta30B.

3. OneIThl 0 OOHAPYKEHUIO JEHCTBUS CUJT MOJICKYJISIPHOTO MPUTSIKEHUA.

Pa3nen 3. /IBuskeHue U B3aHMO/IeiiCTBHE Tel.

Mexanuueckoe JBHKCHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsia CKOPOCTh IMPH HEPABHOMEPHOM JABM)KEHUM. Pacuér myTtu u
BPEMECHHU JIBUKEHUA.

SBnenne wHepuuMu. 3aKOoH HHEpLUUWHU. B3aumopaeicTBHE TeNl Kak MpPUUYMHA
W3MEHEHHUS CKOPOCTH JBMXKEHUA Tea. Macca Kak Mepa HHEPTHOCTH Teja.
[TnotHOCTH BemiecTBa. CBSI3b MIOTHOCTA C KOJMYECTBOM MOJIEKYJ B €AMHUIE
00bEMa BEIIECTBA.

Cuna Kak xapakTepucTuka B3auMonaeiucTBus tei. Cuiia yrnpyroctd M 3aKoH
I'yka. M3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTEHUS U CHUJIA
TsxkecT. Chjia TSHKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. CnosxkeHue
CUJI, HAMPABJICHHBIX MO OMHOW mpsamoil. PaBHoaelcTByomas cui. Cujia TpeHUs.
TpeHue CKOMbXKEHUS U TPEHHUE NOKOs. TpeHUE B MPUPOJE U TEXHUKE.

Hemoncmpauuu.

Habntonenre MexaHu4ecKoro ABMKEHUA Tea.

H3mepenne ckopoCcTy NMPAMOJIUHEHHOTO ABUKEHHUS.

Habntonenue siBeHUs MHEPIUU.

Habntonenne n3aMeHeHra CKOpOCTH MPU B3aUMOJICHCTBUU TEIN.

CpaBHeHUE Macc MO B3aUMOJICHCTBUIO TEJI.

CrnoxeHue cuJjl, HalpaBJIEHHbBIX MO OJTHOW MPSAMOH.

Haﬁopamopubte pabomul u onvimeol.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIKEHUA (IIapyKa B YKHIKOCTH,
MOJICITH AJIEKTPHUECKOTO aBTOMOOWIIA U TaK Jajiee).

2. OnpenenieHWE CPEHEH CKOPOCTH CKOJbXKEHUA OpycKa WIM IIapuKa Mo
HAKJIOHHOM TIOCKOCTH.
OnpeneneHue mIOTHOCTH TBEPAOTO Tea.

4. OmbBITEI, JAEMOHCTPHUPYIOIMIHNE 3aBUCUMOCTHh pacTskeHusa (nedopmarin)
MPY>KUHBI OT MPUJIOKEHHOM CHJIBI.

5. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBXEHHUS OT
BECa TeJla M XapakTepa COMPUKACAIOIIMXCS MOBEPXHOCTEH.

O U A wN R
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Pa3znen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTell U ra3os..

Hasnenue. CnocoObl YMEHbIIICHHUS U YBEJIMUCHUS AaBjieHusA. JlaBineHue rasa.
3aBUCHUMOCTh JaBJCHUS Ta3a OT o0BEéMma, Temmeparypbl. [lepenaua maBiieHHS
TBEPABIMHA TEJIAMHU, KUAKOCTAMHA WM razamu. 3akoH [lackans. [lneBmarmueckue
MaruHbl. 3aBUCUMOCTh JABJICHHS >KUIKOCTH OT TiayOuHbl. [ mapocrarnueckwii
napajaokc. CooOmaroryecs cocyasl. [ mapaBnnyeckue MEXaHU3MBbI.

Atmocdepa 3emnm u armocdepHoe naBiaeHHe. [IpHduHBI CylecTBOBAHUS
Bo3aymHOK obonoukn 3emim. Omnbit Toppuuemnu. Mamepenme armocdepHOTo
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO MaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubopsr 115t u3MepeHns aTMOC(hEPHOTO TABIICHHUA.

Jle#icTBrE KUIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TEO. BriTamkuparomas
(apxumenoBa) cua. 3akon Apxumena. [lnaBanne ten. BozmyxomniaBanue.

Hemoncmpauuu.

AN A A

~

3aBUCUMOCTbH ABJICHUA ra3a OT TEMIIEPaTyPhI.

[lepenada maBiaeHUs KUAKOCTHIO U Ta30M.

CooOmmaroryecs cocyabl.

I'mapaBnuueckunii npecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTD BBITAJIKHBAIONICH CHJIBI OT 00BEMA TOTPYKEHHOW YaCTH
TeJa W TUIOTHOCTH KHUIAKOCTH.

PaBeHCTBO BHITATKUBAIOIIEH CHITBI BECY BRITCCHCHHON KUIAKOCTH.
VYcnoBue TuTaBaHUsS TE: TJIABAHWUE WX TOTPYKEHUE TET B 3aBUCHUMOCTH
OT COOTHOMICHUS TUIOTHOCTEH TeJa M )KUIKOCTH.

JlabopamopHhvie padbomol u onvimol.

1

Hccnenosanue 3aBUCUMOCTH BECa TeJla B BOJIE OT 00bEMA MOTPYKEHHOHN B
YKAJIKOCTh YaCTH Tea.

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

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

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUABAIOIICH  CHUJIBI,
JNEHUCTBYIOIIEH HA TEI0 B IKUJAKOCTH, OT O00BbEMA MOTrPYKEHHOW B
YKAJIKOCTh YaCTH TeJia U OT TWIOTHOCTH JKHJIKOCTH.

Konctpyuposanne apeoMeTpa WM  KOHCTPYMPOBAHWE JIOJKHM H
onpenesieHue €€ rpy3onoAbEMHOCTH.

Pa3zgen 5. PaGora u MomiHoCTb. JHeEprus.

Mexanunueckasd padboTta. MoOIIHOCTS.

[TpocTeie MexaHWU3MBI: pbiUar, OJOK, HAKJIOHHAS IJIOCKOCTh. [IpaBuio
paBHOBecusi pblyara. lIpumeHeHune mnpaBWia paBHOBECHUA pblyara kK OJIOKY.
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«3onoroe npasuio» Mexanuku. KIIJ[ mpocteix wmexanusmoB. IIpocteie
MEXAHU3MbI B ObITY U TEXHHUKE.
Mexanuueckasa dHeprud. KuHeTnueckas W TMOTEHUMANbHAs — SHEPrUsl.
[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
M0 TOPU3OHTAJIBHON MOBEPXHOCTH.

2. HccnenoBanue yciioBHil paBHOBECHA pblyara.
Hsmepenune KIIJ[ HakIIOHHOM MIOCKOCTH.

4. W3yueHue 3aKOHA COXPAHEHUA MEXaHUUECKON SHEPTHH.

8 KVIACC

Pa3zaen 6. TerioBbie sIBJIEHUS.

OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJAPHO-KUHETUYECKOW TEOPUM CTPOEHUA
BelllecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKyJ. OMNbIThl, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOXKEHUA MOJICKYJIAPHOKUHETUUECKON TEOPHH.

Mopaenu TBEPAOro, >XHUAKOTO W Ta3000pa3HOr0 COCTOSIHMH BEIIECTBA.
Kpucrammueckue n amopdusie Tena. OObICHEHHE CBOWCTB Ta30B, KHUAKOCTCH U
TBEPJBIX TEI HA OCHOBE TMOJOKEHUN MOJIEKYJISAPHO-KUHETUUECKOW TEOPUH.
CMmaunBaHue U KaNWUISPHBIC SBJICHUA. TEIIOBOE PACIIUPEHUE U CHKATHE.

Temneparypa. CBs3b TeMMepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHUA
yactull. BuyTpenHss sHeprus. (CnocoObl H3MEHEHHUS BHYTPEHHEW SHEpruu:
Temonepeaaya u COBEPILICHUE padoTHI. Buast TEIJIONEPEAUH:
TEMJIONPOBOHOCTh, KOHBEKIUSA, U3ITYUEHUE.

KonunuectBo TemnoTel. YenapHas TEMIOEMKOCTh BellecTBa. TermnooOMeH u
TEIJIOBOE paBHOBECHME. YpaBHeHUE TemoBoro OanaHca. [lnaBnenwe wu
OTBEPACBAHUE KPUCTAUIMUECKUX BEIIECTB. YAENIbHAsA TEIJIOTA IJIABJICHHUS.
ITapooGpaszoBanne u koHaeHcanus. Mcmapenwe. Kumenuwe. YaenpHas TeIioTa
napooOpa3oBaHusa. 3aBUCUMOCTh TEMIEPATYpPhl KHIIEHWA OT aTMOochepHOTO
JIABJICHUS.

BnaxnocTh BO3aYyXA.

DHeprud TOIJIuBa. Y AeNibHAS TENJI0Ta CrOpPaHus.

[Tpunumnel pabotsl TemaoBbix asurarenei KIIJ[ temioBoro asurarens.
TermnoBbele IBUTATENN U 3aIATA OKPYKAOIIEH CPEIbI.

3aKOH COXPAHCHUS U MPEBPAIIECHUA SHEPTUHU B TEIJIOBBIX MPOLIECCAX.
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Hemoncmpauuu.

1

uv A W

© X N oo

10.
11.
12.
13.

Habmonenne 6poyHOBCKOTO JBUKEHHUS.

Habmonenne nuddysun.

Habmonenne sBieHMi CMaYMBaHUS M KAITMJLIAPHBIX SBJICHUH.
Habmonenre TenioBoro pacimmpeHus TEI.

HN3meHenne naBiacHMs Ta3a MpU M3MCHEHHH 00BbEMA M HArPEBaHWH HIIH
OXJIAXKICHHUH.

[TpaBuita m3MepeHHs TeMIIEPaTyPHI.

Bunbl Tenonepenaun.

OxJtaXkICHUE TIPH COBEPIIICHUH PAOOTHI.

HarpeBanue npu coBepiiieHUH padOTH BHCIITHAMH CHJIAMH.
CpaBHeHHE TEIIIOEMKOCTEH Pa3IMIHBIX BEIICCTB.
Habmonenne kuneHus.

Habmonerre nocTostHCTBA TEMIIEPATyPhl IPH TUIABJICHHH.
Moenu TEIIOBBIX JIBUTATEIICH.

JlabopamopHhyvie padbomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThl 1O OOHAPYIKEHUIO NEHCTBUS CHUJT MOJIEKYJISIPHOTO MIPUTSKEHUS.
OMnbITHL MO BBIPALIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WJIW caxapa.
OnbIThl O HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, JKUJIKOCTEH H
TBEPIABIX TEIL.

Ornpenenenue aBieHAs BO3Ayxa B OAJUIOHE IIIPHIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh [ABJICHHS BO3AyXa OT €ro
00bEMa U HArPEBAHUS WIIH OXJIAXKICHHUS.

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

HaOntonenne wW3MEHEHMs BHYTPEHHEH SHEPruM Tela B PE3yJbTaTe
TermIonepeaauu U padoThl BHEITHUX CHIL.

Uccnenoanue SBICHUS TEIIOOOMEHA MPU CMEIIMBAHWUUA XOJIOJHOW M
ropsAsY€en BOJBI.

OnpeneneHue  KOMMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOW  MOpH
TEMJI000MEHE C HArpeThIM METAUTMUECKUM LIWJIUHIPOM.

Onpenenenue yaeIbHON TEMIOEMKOCTH BEILIECTBA.

Hccnenosanue npoiiecca UCNApEHUs.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHON TEIJIOTHI MJIABJICHUSA JIbJA.

Pazgen 7. DjiekTpudecKkue U MATHUTHBIE SIBJICHHSL.

Onektpu3aums Ten. JlBa poaa >MEKTPUYECKHX 3apsaoB. BzaumoneicTsue
3apsokeHHBIX  Ted.  3akoH KynmoHa (3aBUCMMOCTh  CHIJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TET OT BEJTMYMHBI 3aPAIOB U PACCTOSHUAS MEXKTY TEJIAMH).
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Onektpuueckoe noje. Hanpsok€HHOCTh siekTpuueckoro mnosis. [lpuHuun
CYTICPITO3UIIAH JICKTPUUCCKUX TOJICH (Ha KAaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apaaoB. DJIEMEHTAPHbBIA 3JEKTPUUECCKUN 3apsii.
Crpoenue aroma. [IpoBogHUKM U AWBJICKTPUKH. 3aKOH  COXPaHEHUA
AJIEKTPUUYECKOTO 3apAa.

ONIEKTPUUECKUM TOK. YCJIOBHS CYIIECTBOBAHUA SJECKTPUUECKOTO TOKA.
Hcrounnkn MOCTOSITHHOTO TOKa. JICHCTBHSA SJEKTPUUECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKHUIA TOK B JKAJKOCTSAX M ra3ax.

Onektpuueckas uenb. Cuna  Toka.  OJIEKTPUUYECKOE  HAMPSKEHUE.
ConpoTuBjcHUE NPOBOJHUKA. YEIbHOE COMPOTUBJICHUE BelllecTBA. 3akoH Oma
s yuactka uenu. [lociaenoBaTenbHOE W MAPAUICABHOE  COCAMHEHUE
MTPOBOTHUKOB.

PabGora ¥ MOIIHOCTh 53JIEKTPUUECKOTO TokKa. 3akoH Jlxoyns—JleHna.
DJIEKTPUUECKUE LIETTH U TTOTPEOUTENIH 3IEKTPUUECKOM sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocrosiHHblE ~ MarHuThl.  B3aumopaeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MaruutHoe nosie 3eMJId U €ro 3HAa4eHUe Il JKU3HU Ha 3eMJie.
OneiT  Opcrena. MarHuTHoe Toje  SJEKTPUUECKOTO Toka. lIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [IeCTBHE MArHUTHOTO MOJIs HA MPOBOJHUK C TOKOM.
OJIEKTPOJIBUraTeib MOCTOSHHOTO TOKa. lcrnosib3oBaHHWE 3IEKTpOABUTATENECH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OneiTel @apaned. ABnaeHue snexkTpoMariuTHod uHaykuuu. [Ipasuno Jlenna.
DJIEKTPOTEeHEePaTOP. Cnoco0bl MOTYyYCHHS ANEKTPUUYECKON SHEPTUH.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOUYHUKAX SHEPTHUH.

Hemoncmpauuu.

DneKTpu3anms Te.
JIBa po/a >MEKTPUUECKUX 3aPSAI0B U B3aUMOICHCTBUE 3aPAKECHHBIX TEI.
Y CTpPONCTBO M ICUCTBUE 3JIEKTPOCKOMA.
DJNIEKTPOCTaTUUECKAA UHAYKIIHUA.
3aKOH COXPAHECHUS ANEKTPUUYECKHUX 3aPAI0B.
[TpoBOAHUKYN U AUAIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUH 3JIEKTPUUECKOTO MO,
HcTounrnKn mOCTOSSHHOTO TOKA.
JIeHCTBUA SIIEKTPUUYECKOTO TOKA.
. DNEKTPUUYECKU I TOK B KUJIKOCTH.
. ['a30BbIl pazpan.
. I3mepenue cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3MeKTpUUeCcKOro Hanpsa>KeHUs: BOJIbTMETPOM.
. Peoctar u Mara3uH CONpOTUBICHUH.

O o N oA W N e

e S Sy )
A W N R O
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

B3aumoeicTBrUE MOCTOSHHBIX MArHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH Pa3EIeHHs NOMOCOB MAarHUTA.
MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOAHHBIX MArHUTOB.
OmneIT Dpcrena.

MarHuTHOE MoJjie TOKa. DJICKTPOMAarHmT.

JleficTBHE MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.
DNEKTPOABUraTENb NOCTOSHHOIO TOKA.

Hccnenosanue SBICHUS 3JICKTPOMArHUTHON UHIYKIIWH.

OmneiTel ®apajes.

3aBUCHMOCTh HAMpPABJICHUS MHAYKIMOHHOTO TOKAa OT YCJIOBUHA €ro
BO3HUKHOBEHHUA.

DNEKTPOreHepaTop NOCTOAHHOIO TOKA.

JlabopamopHhvie padbomol u onvimol.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIOMACHHUIO OJICKTPU3AIMA TEN WHAYKIUEH W TpH
COTIPUKOCHOBEHUH.

UccnenoBanmne JEHCTBUSA 9SICKTPUUECKOTO MO HA TPOBOJHUKH U
JTMDJICKTPUKH.

Coopka 1 nmpoBepka padOThl ANEKTPUUESCKON HEMX MOCTOSTHHOTO TOKA.
W3mepenne u peryImpoBaHnie CHJTBI TOKA.

H3mepenne u peryIupoBaHie HAMPSIKEHUS.

HccnenoBanmne 3aBUCHMOCTH CHJIBI TOKA, WAYIIETO YE€pPE3 PE3UCTOP, OT
COTIPOTHRJICHHS PE3UCTOPA U HATIPSHKCHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHPYIOTITHE 3aBUCUMOCTD ANEKTPHUECKOTO
COTIPOTHRJICHUS TPOBOJAHWKA OT €r0 JUIMHBI, TUIOMAJAW TONEPEUHOTO
CCUCHHS M MaTepraja.

[IpoBepka mpaBwWjia CIIOKCHUS HAMPSHKEHWA TPUA  TOCIEA0BATEIHHOM
COCTMHCHHH JIBYX PE3WCTOPOB.

[IpoBepka mpaBwia IS CHJIBI TOKAa TPH MAPALICIBbHOM COCTUHECHUN
PE3UCTOPOB.

Onpenenenre pabOTHI HAESKTPUUCCKOTO TOKA, HAYIIETO YePe3 PE3UCTOP.
Onpenenenrne MOIMHOCTH  AIEKTPUUYECKOTO TOKA, BBHIACIICMONW Ha
pe3ucTope.

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

Onpenenenue KII1J[ Harpesarens.

HccnenoBanne MarHUTHOTO B3aMMOICHCTBHS TIOCTOSTHHBIX MArHATOB.
WN3yuenne MarHUTHOTO TOJNS  TOCTOSTHHBIX ~ MAarHWTOB TPH WX
00bECTMHEHUU U PA3/ICTICHHUH.

HccnenoBanme AeCTBUSA SJIEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
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17. OnbITHI, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI  B3aUMOJACHCTBUS
KaTyIIKA ¢ TOKOM W MAarHuTa OT CWJIbl TOKAa W HAIpaBJICHUS TOKA B
KaTYILKE.

18. I3yueHne AeiCTBUA MAarHUTHOTO TIOJISE HA MIPOBOJIHUK C TOKOM.

19. KoHCTpyrpoBaHue 1 u3ydeHue padoThl AIEKTPOABUTATENS.

20. U3mepenne K111 snexkrpoaBurarebHON yCTAaHOBKH.

21. OObITBI MO MCCIEAOBAHUIO ABJICHUSA SJIEKTPOMArHUTHOW WHIYKIIHH:
WCCIICIOBAHUE W3MCHEHWW 3HAYEHWS W HANPABJICHUS HWHAYKIHOHHOTO
TOKA.

9 KVIACC

Pa3znen 8. Mexanudeckue siBJIeHUSI.

Mexanuueckoe JnBHxKeHME. MarepuanbHas Touka. (Cucrema OTCUéTa.
OTHOCUTETBLHOCTh MEXAHUYECKOTO JBHXKEHUS. PaBHOMEpHOE MPSIMOJIMHENHOE
nBukeHne. HepaBHOMepHOE mpsiMoJinHeHOe nBuxkeHHe. CpelHss U MTHOBEHHAs
CKOPOCTb TeJia MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenne. PaBHOyCKOpeHHOE MpAMOJIMHEHHOEe jBkeHue. CBoOOAaHOE
nanenue. Oneithl ["anunes.

PaBHOMEepHOE NBHXKEHHME MO OKpYKHOCTU. [lepuon u dactora oOpaiueHus.
JIuHeitnaa u yrioBas CKOpoCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE .

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

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

Cuna TAXKECTH M 3aKOH BCEMHPHOTO TATOTCHUS. YCKOPEHHE CBOOOHOIO
naaeHuda. JIwxkenue miaanetr Bokpyr Comnnma. IlepBas kocMuueckas CKOPOCTb.
HeBecoMocTh 1 eperpys3ku.

PaBHOBecHne maTepuanbHON TOUKH. AOCONIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIIEHHON OChIO BpaleHus. MOMEHT cuitbl. LIEHTp TAXKECTH.

Nmnynbc Tena. U3menenne ummnyibea. UMnynbe cuiibl. 3aKOH COXPaHEHUA
uMIyJjbsca. PeakTuBHOE NBUKEHHE.

Mexannueckasd paboTra U MOIIHOCTh. PaboTa Cuil TAXKECTH, YNPYTrOCTH,
TpeHuda. CBsA3b 3HEpruu U padoThl. [loTeHIMAIbHAS SHEPTUA TENa, MOJHATOrO HaJl
MOBEPXHOCTHIO 3eMJIU. [loTEeHIIMANIbHAS SHEPTHS CxKATOW NpyKuHbl. KuHeTnueckas
sHeprus. TeopeMa O KHHETHUECKOW SHEPTUM. 3aKOH COXPAHEHUS MEXaHUUECKOM
SHEPTUH.

Hemoncmpauuu.
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o v ok~ w

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

Habntonenne MexaHWYECKOro ABUKEHUSA TeJIa OTHOCUTEIBHO PA3HbIX TE
OTCUYCTA.

CpaBHeHue nyTell W TPACKTOpPUN ABUIKECHHS OJIHOTO W TOrO K€ Teja
OTHOCHUTEJIbHO Pa3HBIX TEJ OTCUETA.

H3mepeHre ckopoCTH U YCKOPEHHUS MPSIMOJIMHEHHOTO JIBUKCHMUSL.
Hccnenosanmne npu3HaKoB PAaBHOYCKOPEHHOTO IBUKEHUSA.

Habntonenue ABMKEHHS Tea MO OKPYKHOCTH.

Habntonenne MexaHuuecKuX sIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PABHOMEPHOM M  YCKOPEHHOM  JBUKEHUH
OTHOCHUTEHHO KaOWHETa (PHU3HUKH.

3aBUCHMOCTh YCKOPEHHS TeJla OT MacChl Tejla U JEHCTBYIONICH Ha HEro
CHJIBI.

Habmtonenue paBeHcTBa CUJl PU B3aUMOICHCTBHUM TEI.

H3meHeHue Beca Tea NPy YCKOPEHHOM JBUKCHHH,

[Tepenaua ummysbca Mpu B3auMOJACHCTBUM TEIN.

[TpeoOpazoBanus SHEPTUM MPU B3AUMOJICHCTBUU TEIN.

CoxpaHeHue UMMyJibca MPU HEYNPYTOM B3aUMOACHCTBHUMU.

CoxpaHeHue uMnyJibca npu adOCOMIOTHO YIIPYTrOM B3aUMOJICHCTBUU.
Habntonenue peak THBHOTO JBUKEHUS.

CoxpaHeHrne MEXaHUUECKON SHEPrUuM NpHU CBOOOTHOM MA/ICHHUH.
CoxpaHeHrue MEXaHUUECKON SHEPTUU TIPU ABUKEHUH TeJla MO/ ICHCTBUEM
TIPYKUHBI.

JlabopamopHhyvie padbomol u onvimol.

1

KoHcTpyupoBanue TpakTa Ajid pa3roHa W JaJIbHEHIIEr0 PaBHOMEPHOTO
JBUKCHUS IIIAPUKA WUJTH TEJICKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJIbKCHHS OpyCKa WU JABUKEHUA
LIAPUKA 110 HAKIIOHHOM TIOCKOCTH.

OnpeneneHue yCKOPEHHsS Tela MPU PABHOYCKOPEHHOM JABUKEHUU MO
HAKJIOHHOM TIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JIBVOKEHUH 0€3 HauaJIbHON CKOPOCTH.

[TpoBepka ruUMOTE3bl: €CJIM MPU PABHOYCKOPEHHOM JBWKEHHH 0€3
HAYaJbHOW CKOPOCTHM MYTHU OTHOCATCA KaK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

Hccnenoanne 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHHS OT  CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne kodhpunreHTa TPEHUS CKOIBKCHHS,

Onpenenenue KECTKOCTU MPYKUHBI.
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9. Omnpenenenue pabOThl CUJIbI TPEHUA MPU PABHOMEPHOM ABUKEHUM TeJia
M0 TOPU3OHTAJIBHON MOBEPXHOCTH.

10. Onpenenenne padOThl CHJIBI  yOPYTOCTH MOPH  MOABEME Tpy3a C
WCIOIb30BAaHUEM HEMOJIBUKHOTO U MOABUKHOTO OJIOKOB.

11. 3ydeHue 3aKoHa COXPAHECHHS SHEPTHUHU.

Pazaen 9. Mexanudeckue Kojie0aHUS U BOJIHBI.

KonebarenbHoe npuxenue. OCHOBHBIC XapaKTEPUCTUKHU KOJIEOAHU: Iepuo,
4acToTa, aMIUIUTYa. MateMaTHYecKuil U NpY>KUHHbIA MadaTHUKU. [IpeBpaiieHue
SHEPIUM NPU KOJIEOATEIIbHOM JIBUKEHUH.

3aryxaromue — kojeOaHus.  BeiHykJIeHHbie  KoneOaHua.  Pe3oHaHc.
Mexanuueckue BojHbI. (CBoHcTBA MexaHWuyeckux BoJiH. [IpoaonbHbie U
MonepeyHble  BOJIHBI. JIJIMHA BOJMHBI M CKOPOCTh €€ PpacnpOCTPAHEHUS.
MexaHuueCcKre BOJHBI B TBEPJIOM TeEJE, CEHCMUUECKUE BOTHBI.

3Byk. ['poMkoCTh 3Byka W BhicoTa TOHA. OTpakenue 3Byka. MH(}ppa3Byk u
VJIbTPa3BYK.

Hemoncmpauuu.

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

Habmtonenue konebanuii rpy3a Ha HUTH U HA TPYKUHE.
Habntonenue BbIHYXACHHBIX KOJIEOAHUNA U pe30HAHCA.
PacnipocTpanenne mpoaoapHBIX U TIOTIEPETHBIX BOJIH (HA MOJIEITH).
Habntonenue 3aBUCUMOCTH BBICOTHI 3BYKA OT YAaCTOTHI.

o v oA W

AKYCTHYECKHI pe30HAHC.

Haﬁopamopubte pabomul u onvimeol.

1. OmnpeneneHue YacTOThl M TEpUoAa KoJeOaHWH MaTeMaTUYECKOro
MasITHUKA.

2. OnpeneneHue 4acTOThl U EPHOAA KoJieOaHUH MPYKUHHOTO MAsSTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TEpHOJa KoJieOaHWM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. Hccnenopanue 3aBUCUMOCTH MEpUOIa KojieOaHUH TPy KUHHOTO MasTHUKA
OT Macchl Tpy3a.

5. IlpoBepka HE3aBUCHUMOCTH MEPHUOJA KOJEOAHUN TIpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnpIThl, JACMOHCTPUPYIOIIME  3aBUCUMOCTh MEpHOJa  KojeOaHui
MPY>KMHHOTO MAsITHUKA OT MACChl Tpy3a U KECTKOCTH MPYKUHBI.

7. HM3Mepenue yckopeHusi CBOOOJHOTO MACHHUS.

Pa3zaen 10. DaekTpoMarHuTHoe moJie U 3J1eKTPOMATHUTHbIE BOJIHBI.

16



ONIEKTPOMAarHUTHOE  TOJie.  ODJIEKTPOMArHuTHbie  BOJHBL.  CBOiCTBa
AJIEKTPOMArHuTHeIX BoOJH. [llkana »JIeKTPOMAarHUTHBIX BOJIH. Fcnosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBS3H.

OnekTpoMaruuTHas npupoaa csera. CkopocTh cBeTa. BoJiHOBbIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

JlabopamopHhvie padbomot u onvimol.

1. M3ydeHune CBOWCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWJIBHOTO

tenedoHa.

Pa3znen 11. CBeToBble siBJIEHMSL.

JlyueBas  momenp  cBeta.  Hcrounwmkm — ceera.  [IpAmonmHerHOe
pacrnpocTpadeHue ceera. 3atMenua Cosnniua u Jlynsl. Otpaxenue ceera. [nockoe
3epKaJio. 3aKOH OTPaKCHHS CBETA.

[Ipenomyienue cBera. 3akoH mnpenomicHua cBeTta. [loaHoe BHYTpeHHeEe
oTpaxkeHue cBeTa. lcnosib3oBaHWE MOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom gaydeir B JmH3e. OnrtHueckas cucrema poToamnmapara,
MUKpOCKONa M Tejeckona. [J1la3 kak onTuyeckas cuctema. biamszopykocts u
JATbHO30PKOCTb.

Paznoxenune Oenoro cBera B cnektp. OnbiTel HetoToHa. CrioxkeHue
CIIEKTPAJIbHBIX I[BETOB. J[Mcniepcus cBeTa.

Hemoncmpauuu.

[TpssMonuHEHHOE pacnpoOCTPAaHEHHE CBETA.

OTtpaxeHue cBeTa.

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

[Ipenomiienue cBera.

OnTryeckuil CBETOBO/I.

Xon nydelt B coOuparoie JuH3e.

X0 Tydeil B pacCEeMBAIOIICH JIMH3E.

[Tonyuenne n300pakeHUH ¢ MOMOIIBIO JTUH3.

[Tpunun aeiicTeus poroanmapara, MUKPOCKOTIA M TEJIECKOTIA.

10. Moaens Tiasa.

11. Paznoxkenue 6€1oro cBETa B CIEKTP.

12. [Tonydenue 6e0ro CBETA MPH CJIOKEHUU CBETA PA3HBIX 1IBETOB.

JlabopamopHhyvie padbomol u onvimol.

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

O X N oA W N R
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2. W3yueHue xapakTepUCTUK U300pAKEHUA MPEIMETA B TUIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCMMOCTH yIJla MPEJIOMJICHUSI CBETOBOTO Jiyya OT yria
MaJICHUS] HA TPAHUIIE «BO3AYX—CTEKIION.

4. Ilonyuenue n3o0pakeHH# ¢ MOMOIIBIO COOMPAOIIEH JIMH3HI.
Onpenenenne HOKYCHOTO PaCCTOSHUAA W ONMTHUECCKON CHITBI COOMpArOIei
JIUH3HI.

6. OnbITHI MO PA3I0XKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnpiThl O BOCHPHUATHIO 1[B€TA MPEAMETOB MPHU WX HAOJIOJCHHUU YEPE3
IIBETOBBIC (DHITHTPHI.

Paznen 12. KBaHTOBbBIE SIBJIEHUSI.

Omnwitel Pe3epdopna n mmanerapHas mozaenb atoma. Mogens atoma bopa.
Hcnyckanue u norjioiieHune ceera aromoM. KBanTel. JInHeuaThie CIEKTPHI.

PanpmoaktuBHOCTh. Anba, O6era- m ramma-u3nydeHus. CTPOCHHE aTOMHOTO
aapa. Hykmonnas wmopens aromHoro sapa.  UWszoromel.  PaamoakthBHBIE
npeBpaiieHud. [lepuon nonypacmnaaa aTOMHbBIX SAEP.

SnepHbie peakiuu. 3aKOHBI COXPAHEHUA 3apsJ0BOr0 M MACCOBOTO YHCEN.
OHeprusa CBs3M aTOMHBIX Anep. CBsA3b Macchl W 3Hepruu. Peakiuuu cuHTE3a U
nenenus saep. Mcrounnku sHeprun CoJiHIa v 3BE3/1.

SAnepnasa sHepretuka. JleMCTBHUS paJUOAKTUBHBIX W3JIYYEHUH HA IKUBBIC
OpPTaHU3MBI.

Hemoncmpauuu.

CnexkTpsl U31yUYCHUS U MOTJIONICHHUA.

CnekTpsl pa3iMuHbIX Ta30B.

CnekTp BoAOpOA.

Habmoaenne tpekos B kamepe Bunbcona.

Pabora cuérunka MOHU3UPYIOIIUX U3TYUYEHUH.

Perucrpaiys n3nydeHus NpUpoAHbIX MUHEPAJIOB U MPOIYKTOB.

Haﬁopamopubte pabomul u onvimeol.

1. HaOmtoneHue CIUIOMIHBIX U IMHEHYATHIX CIIEKTPOB U3TYUCHHUS.

2. HccnenoBanue TPEKOB: HM3MEPEHUE SHEPrUM YaCTHIbl MO TOPMO3HOMY

nyta (1o ¢otorpadusam).

3. Usmepenwne pagnoakTuBHOTO (poHA.

IHoBTOpUTEILHO0-00001IAKO M MOTYJTb.

[ToBTOpPUTENBLHO-0000IAKOIINA MOAYIb MPEIHAZHAYEH U1l CUCTEMATU3ALIUN
u  0o00OIlIeHUs MPEeIMETHOrO  COAECPXKAHUS WU ONbITa  AEATEIbHOCTH,
MPUOOPETEHHOTO TPU M3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKE JJIA MOATOTOBKH K
OCHOBHOMY TOCYAQpPCTBEHHOMY OJK3aMeHy TI0 U3HKe I O00yJaronmxcs,
BBIOPABIINX 3TOT YYCOHBIH MpPEIMET.

S I I S
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[Ipn m3yueHNr MAHHOTO MOAYJIA PEATU3IYIOTCA U CHCTEMATU3UPYIOTCS BUBI
NEATEIIbHOCTH, HA OCHOBE KOTOPBIX OOECMEUUBAETCA JAOCTUKECHUE MPEAMETHBIX U
METANPEAMETHBIX  IJIAHUPYEMBIX  PE3yNbTaToB  O0OydeHHs, (OpMHPYyETCS
€CTECTBEHHOHAYYHAasA I'PAaMOTHOCTh. OCBOSHHME HAYUYHBIX METOJOB HUCCICAOBAHUSA
ABJICHAW TIPHUPOABI M TEXHWKHW, OBJIAJICHUE YMEHUSAMH OOBACHITH (PH3UUCCKUE
ABJICHUS, TPUMEHSAA TOJIYYEHHBIC 3HAHWSA, PEIaTh 3a0a4yd, B TOM YHCIIE
KAQUE€CTBEHHBIE U SKCTICPUMEHTAIBHBIE.

[IpuHOMNIMATBEHO AEATEIBHOCTHBIA XapakTep JAHHOTO pa3feia peain3yeTcs
32 CU€T TOro, 4To OOYYaKOIIMECAd BBIMOIHAIOT 3aJaHus, B KOTOPbIX WM
MIPEUIAraeTes:

HAa OCHOBE TOJYYEHHBIX 3HAHWHA pacno3HaBaTh M HAY4YHO OOBICHATH
(rzrdeckue SBICHUS B OKPYIKAIOMICH TPUPOIE U TIOBCEAHEBHOM JKU3HH,

WCIOJIB30BATh HAYTHBIC METOIBI UCCICAOBAHUSA (PU3MUECKHUX SIBJICHUH, B TOM
YHUCIIC IJI1 TPOBEPKHU TUMOTE3 U MOJYUYECHHUS TEOPETHUECKUX BBIBOIOB,

OOBSCHATh HAYYHbIE OCHOBBI HAmM0OJie€ BAXKHBIX JOCTHUKEHUNA COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, MPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX UCTOUYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPALICHHS U COXPAHCHUS BCEX M3BECTHBIX BUOB
SHEPIUH.
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IINTAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHA ITPOI'PAMMBI 110
PU3NKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHUA

Nzyuenune ¢puzmkm Ha ypoBHE OCHOBHOTO OOIETO 00pa30BaHUS HAMPABJICHO

Ha JOCTHIXKEHHME JIMYHOCTHBIX, METAMPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3YIABTATOB.

B pesynbrare m3yueHus GU3NKKA HA YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHus

y obyuarorerocs OyayT chopMUPOBaHBI CIEAYIOMNUE JIMYHOCTHBIC PE3YNIHTATHI B
YacTH:

1) naTpuoTHYECKOr0 BOCIIUTAHUS:

— NPOSABIIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOAHUIO POCCUNCKOU
(hm3rUecKol HayKH,

— IIEHHOCTHOE OTHOIIICHUE K JTOCTHKCHHUSIM POCCUHCKUX YUEHBIX -(DU3HKOB;

2) rpamaaHCKOro ¥ IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSI:

— FOTOBHOCTh K aKTUBHOMY YUYaCTHUIO B OOCYKJIEHUM OOIIECTBEHHO 3HAUUMBIX
U HTHYECKUX MTPoOJEeM, CBSA3aHHBIX C MPAKTUYECKUM TNPUMEHEHHUEM
JTOCTHKEHUH (PU3UKH,

— OCO3HAHHE BAXXHOCTH MOPAJIbHO-3THUYECKUX MPUHLMUIOB 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 TEXHOJIOTHM, BAKHEUILIEH COCTABIIAIOIIEH
KYJbTYPBI;

— Pa3BUTHME HAy4YHOH JIOOO3HATENBHOCTH, MHTEPECA K HCCIEA0BATEIbCKOM
NEATEIIbHOCTH,

S) dopmupoBaHus  KYJbTYpPbl  3/0pPOBbSI W  JIMOLHMOHAJBLHOIO
0J1aromnoJiyuust:

— OCO3HaHWE [IEHHOCTM O0e30macHoro o0pasa J»KW3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHUPE, BAXKHOCTH MPaBWJI 0€30MaCHOrO MOBEJECHUA Ha
TPaHCHOPTE, HA AOPOrax, ¢ AEKTPHUECKHM W TEIJIOBBIM O0OPYJOBAaHUEM B
JIOMAITHUX YCITOBHUSIX;

— c(opmupoBaHHOCTH, HaBbIKa pedrekcnu, MPU3HAHWE 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
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COLMATIbHONW HAMPaBICHHOCTH, TPEOYIOMMX B TOM YHUCIE U (PU3HUECKHUX
3HAHMH,

e — MHTEpEC K MPAKTHUECKOMY U3YUCHHIO TPOQECCHid, CBA3AHHBIX C (PU3UKOIA;

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 IIOOAIBHOIO XapakTepa SKOJIOTMYECKUX MPOOSEM M MyTEeH X
peLeHus,

e 8) aganTamMu K M3MEHSIOIUMCS YCJOBHSIM COLMAJIBbHOW M NPUPOIHOI
cpeabl:

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

e — TIIOBBILIIEHWE YPOBHA CBOEH KOMIETEHTHOCTH 4Ye€Pe3 MNPAKTUUYECKYIO
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 Pa3BUTHS B NPHUOOPETCHHH HOBBIX (PU3MUECKHUX
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 PE3VYJIbTATDBI

B pesynbraTe OCBOGHHMsS mporpaMMbl IO (M3HKE HA YPOBHE OCHOBHOTO
obmero o6pa3oBaHus y oOydarorierocs OyayT chopMupoBaHbE MeTanpeaAMeTHbIE
pe3yJabTaThl, BKIIFOYAIOIINEC MO3HABATEIIPHBIC YHHBEPCAIbHBIC YUCOHBIC IECHCTBHS,
KOMMYHHKATHBHBIC  YHHBEpPCAJIbHBIC  YUeOHBIC  JCHCTBHS,  PEryJISTHBHEIC
YHUBEPCAIIbHBIC YUCOHBIC TCHCTBUA.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AeiCTBHS

Bba3oBble Jiornueckue 1eCcTBUA:
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BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBCHHBIE TPU3HAKA OOBEKTOB
(sIBJICHUH );

yCTaHABIMBATh CYIIECTBCHHBIA NPU3HAK KJIaCCH(PUKAIIMN, OCHOBAHUS IS
0000IIEHNA U CPABHEHUA,

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TTPOTHBOPEUHS B paCCMaTPUBAEMBIX (paKTax,
JAHHBIX ¥ HAOJIOICHUAX, OTHOCAIINXCS K (PU3UUCCKUM SBIICHUSM;
BBHISIBJISITh TIPWUWHHO-CJIC/ICTBCHHBIEC CBSI3M TPH HM3YyUCHHH (PH3NUECCKUX
ABJICHUN W TIPOIIECCOB, JIEIATh BHIBOJBI C MCTIOJ30BAHUEM JI¢TyKTUBHBIX
¥ WHIYKTABHBIX YMO3AKITIOUCHUM, BBIJIBUTATh THUIIOTE3bI O B3aUMOCBS3AX
(bM3UYCCKHUX BEIIMUHH,

CaMOCTOATEILHO BBHIOMPATh CHoco0 pereHust yueOHOH (u3nuecKkon
3amauu (CpaBHEHUE HECKOJIbKMX BAapUAHTOB PEIICHUS, BHIOOp Hambosee
MOIXOIAIIETO ¢ YAETOM CaMOCTOATEIBHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBbie ucciienoBaTe/IbCKHe AeiCTBHSA:

KCIOJIb30BaTh BOMPOCH KaK UCCIIEI0BATEIbCKUH MHCTPYMEHT MO3HAHUA,
MPOBOJUTD IO CAMOCTOATENBHO COCTaBJICHHOMY IIJIAHY OTMBIT, HECIOKHBIHN
(pv3UUecKuii  AKCTIEPUMEHT, HEOOBIIOE HCCIEAOBAHUE (DU3HUECKOTO
SIBJICHUS,

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

CaMOCTOATEILHO (DOPMYJIHPOBATH OOOOIICHHS M BBIBOJBI IO PE3YyJIbTaTaM
MPOBEAEHHOTO HAOIOACHUS, OMbITA, UCCIICAOBAHUS,

IIPOTHO3MPOBATh  BO3MOJKHOE  JIaJIbHCHINEe pa3BUTHEC  (PHU3HUCCKUX
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 HMHGpOPMALMKA WA JAHHBIX C Y4ETOM NPEII0KEHHOM yueOHOM
(bu3decKol 3a0a9H;

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

CaMOCTOSATEIbHO BBHIOMpATh ONTUMANbHYIO (OpPMY MpEACTaBICHUS
uHOpMAIMM W WUIIOCTPHPOBATH peEIIacMble 3aJaYd  HECJI0KHBIMH
CXEeMaMH, TrarpaMMaMu, HHOM rpauKoi M HX KOMOHHAIUSMH.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

B XOJI¢ OOCYKIEHHs y4eOHOro mMarepualia, pe3yJbTaToB JabOPaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CY)AAEMOMH TEMBI 1
BBICKA3bIBaTh HJCH, HAIEJICHHBIC HA PEIICHUE 33/JaYd W TOJJICPKaHHE
0J1ar0KeIATCIIHHOCTH OOIICHUS,

22



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

BBIPAYKATh CBOKO TOUKY 3PEHUA B YCTHBIX U MUCbMEHHBIX TEKCTAX,
myOJUYHO MPECTABIIATh PE3YAbTaThl BRIMIOJHEHHOTO (PH3UIECKOTO OMBITA
(9KCTIEPUMEHTA, UCCIICIOBAHMS, TIPOSKTA);

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

MMPUHUMATh LEJIM COBMECTHOM NEATETbHOCTH, OPTAaHU30BBIBATh JCUCTBUSA
no €€ JOCTHXKEHUIO. PpaclpeneiaTh pojiu, OOCYXKIaTh MPOUECCh U
pe3yJIbTaThl COBMECTHOM padoThl, 0000111aTh MHEHHUS HECKOJIbKUX JIIOICH;
BBITIOJIHATH CBOKO YacTh padOThl, IOCTUras KQUECTBEHHOIO pe3yJjibTara Mo
CBOEMY HAIPABJICHUIO W KOOPAWUHUPYSA CBOM JECUCTBUA C APYTHMH
YJICHAMU KOMaH/Ibl,

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

PeryasiTuBHbIE YHUBePCAJIbLHbIE yUeOHbIE JelicTBUS

Camoopranuzanus:

BBISABJISITh NPOOJEMbI B KM3HEHHBIX M YUEOHBIX CUTyalUAX, TPEOYIOIINX
JUTSI petieHus (PU3NIECKUX 3HAHWIA;

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

CaMOCTOATEILHO COCTABJISITH AITOPUTM PEIICHU (PU3MUSCKON 3a71aud WA
IJlaHa MCCIEN0BAHUSA C YUYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh MPE/IJIAaracMbl€ BAPUAHTHI PEIICHUH;
JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHHE.

CaMOKOHTPOJIb, SMOLNMOHAJILHBIH HHTEJLIEKT:

JlaBaTh aICKBATHYIO OLIEHKY CUTYALIMU U IIPeJIaraTh IUIaH €€ U3MEHECHUA,
OOBACHATh TPUUMHBI  JOCTHIXKCHWA  (HEHOCTHXKCHHS)  PE3yJIbTaTOB
NEATEIbHOCTH, aBaTh OLICHKY NPUOOPETEHHOMY OMBITY;

BHOCHTH KOPPEKTHUBBI B ACATEIHBHOCTH (B TOM YHWCJIE B XOJ BHITIOJHEHUS
(pM3uUecKoro  WCCIEAOBAaHWS WJIM TPOCKTa) HA OCHOBE HOBBIX
00CTOATENIbCTB, WM3MCHMBIIUXCS CHUTYyallud, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKILIUX TPYAHOCTEN,

OLICHUBATh COOTBETCTBUE PE3YJbTaTa LIETN U YCIIOBUAM,
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CTaBUTh c€0s Ha MECTO APYroro 4ejoBEKa B XOJE€ CHOPa WU JUCKYCCUHU
HA HAYYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPECHUS U JIOTUKY IPYTOro,
MPU3HABATh CBOE TIPABO HA OMMOKY MPHU PEreHN (PU3NISCKUX 3a1ad WK
B YTBEPKIACHUAX HA HAYYHBIEC TEMBI U TAKOE K€ MPABO IPYTOro.

INPEAMETHBIE PE3YJIBTATDI

K koHity o0yuenus B 7 Kkjacce NpeIMETHbIE PE3yJibTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTH y OOYUAIOMAXCS YMEHUH:

UCIIOJIb30BaTh  TMOHATHS.  (PU3MYeCkWe W  XUMHUYSCKHE  SBJICHHUSA,
HaOIOJICHHE, SKCIICPUMEHT, MOJEIb, THIIOTE3a, CAWHHUIIE (DH3HUUICCKUX
BCJTUUMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSHUS BemecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOE JBWKCHHE (PaBHOMEPHOE,
HEPABHOMEPHOE, TPSIMOJMHEHHOE), TPACKTOPHS, PaBHOACHCTBYIONIA
cwra,  aedopmarus  (ympyras, — IJIaCTHYECKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCY b,

paznuuarh sABiaeHUs (auddys3us, TEIIOBOS NBHKEHWE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPABHOMEPHOE  JBFMDKCHHE,  HWHEPIIHSA,
B3aMMOJICHCTBHE TEJI, PABHOBECHE TBEPABIX TEN C 3aKPEIIEHHOW OCHIO
BpalllcHWs, Tiepe/avya JaBJICHUA TBEPABIMH TEJIaMH, >KHIKOCTIMH W
razamMmu, arMocepHOE JaBJCHWE, TUIABAHWE TEJ, TPEBpaICHUS
MEXaHWYCCKOW PHEPIHH) IO OMHMCAHUIO WX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOMIHMX JaHHOE (PU3HUECKOE SBJICHUE,
pacro3HaBaTh TMPOSBICHHE WM3YyUCHHBIX (PH3MUECKHX  SBIICHUN B
OKPYXaIOMEM MHPE, B TOM YHCIe (PU3UUCCKHE SBJCHUS B TPUPOJIE:
NPUMEPHI JIBM)KCHUS C Pa3IMYHBIMH CKOPOCTSAMHU B JKWBON M HEXHBOW
NPHUPOJIE, NCHCTBHE CHJIBI TPCHHS B TIPUPOJE W TEXHWKE, BIUSHUE
aTMoc(epHOTro NaBjICHHUS Ha XKMBOH OpraHW3M, TUTABaHWE PBIO, PhIYard B
TEJIe YEJIOBEKa, MPH ATOM TIEPEBOIUTH MPAKTHUCCKYIO 3a7auy B YUCOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOWCTBA (MMPU3HAKH ) (PU3MUECKUX SBICHUM;
OIMCHIBATh M3YUCHHBIC CBOMCTBA TE M (DM3UUCCKHE SIBIICHUSA, UCTIOJIB3YS
(mzudeckne BeaWUMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMA,
MyTh, CKOPOCTh, CPEIHSSA CKOPOCTH, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWIa TPEHUA, JaBjieHWE (TBEPMOTO Tena, JKUIKOCTH, Tasa),
BBITAJIKUBAIONIAs CHJIA, MEXaHWYEeCKas padoTa, MOIMHOCTH, TUICUO CHIIHI,
MOMEHT CHJIBI, KO(PPHUIMEHT TIOJNIC3HOTO JCWCTBUSA MEXaHHU3MOB,
KAHETHYECKass W TOTCHIMAJbHAS SHEPrus), NMPH ONMHCAHWW IMPABHIIHHO
TPAKTOBAaTh  (PU3WYCCKHI  CMBIC  HWCHOJIB3YEMBIX  BCJIIMUWH, HX
0003HAYCHUSA W CIWHUIBI (PU3MUCCKUX BEIMUYWH, HAXOIUTh (POPMYIIHI,
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CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUHMHY C JAPYTHMH BEITMUAHAMM,
CTPOUTH TPaPKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITMUHH,
XapaKTepHU30BaTh CBOWCTBA TeN, (DU3MUECKUE SIBJICHHUS W TIPOIECCHI,
UCTIOJIb3Ys MpaBHJIa CIIOXKEHUs CHJl (BIOJb OJHOM mpsAMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, MpaBUjio paBHOBECHS phruara (Os10Ka),
«30JI0OTOE TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUUYECKOM
SHEPTruW, TPHU OSTOM JaBaTh CIIOBECHYIO (HOPMYITUPOBKY 3aKOHA W
3aMUChIBATh €r0 MAaTEMATHUUECKOE BIPAXKECHUE,

OOBACHATH (PM3UUECKHUE SABJICHUS, TIPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPAKTUKOOPUCHTUPOBAHHOTO XapakTepa:
BBISBJISITh TPUUMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE HU3 12
JIOTUYECKUX IIaroB ¢ OMOPOH Ha 1-2 M3yYeHHBIX CBOWCTBA (PH3MUECKUX
ABJICHAN, (PU3UUECCKUX 3aKOHA WJIH 3aKOHOMEPHOCTH,

pemath pacuéTHbie 3anauu B 1—2 JeHCTBHSA, HCMOJB3YS 3aKOHBI H
(hopMyITbl, CBsA3BIBAIOIIKE (PHU3MUCCKHE BCIWUYMHBI. HAa OCHOBE aHallM3a
YCIIOBHA 33/1aUM 3alHACHIBATh KPATKOE YCIOBHE, MOJACTABIATh (PU3HUECKUE
BETUUMHBI B (DOPMYJIBI M TIPOBOJIUTH PACUYETHI, HAXOIUTH CIPABOYHBIC
JAHHbIE, HEOOXOIMMbIE ISl PEUICHUA 3aJ1ay, OLICHUBATh PEATUCTUYHOCTD
MOJIYYCHHOU (PU3NUIECKON BETUUHMHBI,

pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU
(pM3UUECKIX METOIOB, B OMIMCAHUH MCCIICTIOBAHUS BBIICISATH MMPOBEPIEMOC
MPEeANnoiIoKeHne  (TUMOTE3y),  pasauyaTh ®W  HWHTEPIPETHPOBATH
MOJIYYEHHBIA pPE3yJIbTaT, HAXOAuTh OIIMOKKM B XOJE OMNbITA, JAENaTh
BBIBO/IbI MO €70 pe3yJibTaTaM;

MPOBOJAUTH OMBITHI MO HAOMOACHWIO (U3WUECKUX SBJCHUN WA
(bu3uIeCKHX CBOMCTB TeJ: hopMyIHpPOBATH MpOBEPSIEMbIC
MPENOJIONKEHUS, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO 000pYA0BaHUA,
3aMMCHIBATH XOJI OMBITA U (POPMYSIMPOBATH BHIBOIBI;

BHITIOJTHATH TPSAMBIE W3MEPECHHSI PACCTOSHWA, BPEMEHH, MAacChl Teja,
0o0béMa, CHJIBI W TEMIEpPaTypbl € MCHOJb30BAHUEM AHAJIOTOBBIX U
mudpoBeIX TPUOOPOB, 3aMWCHIBATh TOKa3aHUS MTPUOOPOB C  YUETOM
3a1aHHOM a0COJTIOTHOM MOTPEIIHOCTH U3MEPEHMUIA;

MIPOBOJUTH UCCIICAOBAHUE 3aBUCUMOCTH OJHONW (PU3MUECKOU BEJIMYHUHBI OT
JIPYTOd C WCIMOJIb30BAHUEM TMPSMBIX HW3MEPCHHH (3aBUCUMOCTH TYTH
PAaBHOMEPHO JABWXKYILETOCA Tela OT BPEMEHHM [BHXKCHUS TeJia, CHUIIbI
TPEHMS CKOJILKEHHUS OT Beca Tella, KauecTBa 00padOTKH MOBEPXHOCTEM T
Y HE3aBUCUMOCTHU CHUJIbI TPEHHS OT IUJIOIIAAA COMPUKOCHOBEHUS TEN, CUJIbI
YOPYTOCTA OT Y/UTMHCHHS TIPYXUHBI, BRITAIKHUBAIOMICH CHJIBI OT 00BEMaA
MOTPYKEHHON YaCTH Teja M OT IJIOTHOCTH XKUJKOCTH, €€ HE3aBUCUMOCTH
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OT TUIOTHOCTH TeJia, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUN
TJIaBaHUS TEJ, YCJIOBUH pPaBHOBECHA phluara W OJIOKOB), Y4aCTBOBATh B
IUTAHUPOBAHUHA  YYEOHOTO WCCIICIOBAHWA, COOMpaTh YCTAaHOBKY W
BBITIOJTHATh W3MEPEHUS, CICAys NPEIOKEHHOMY IUIaHy, (PUKCHUpPOBATH
PE3yNIbTAThl TOTYYEHHOW 3aBUCUMOCTH (DU3MUECKHUX BEIUYMH B BHUC
MPETOKCHABIX TaOMUI] U TpaduKOB, AENAaTh BBIBOJABI MO PE3YJIbTaTaM
WCCIJICTIOBAHNS,

MPOBOJUTh KOCBEHHBIE HM3MEPEHUS (PU3UUECCKUX BEIWYWH (IIOTHOCTH
BCIIIECTBA KUJAKOCTH M TBEPAOTO TeENNa, CHJA TPEHHS CKOJIBKCHUA,
JaBJICHUE  BO3/AyXa, BHITAIKWBAIOMAA  CWja, JEHCTByIOMAs  Ha
MOTPYKEHHOE B JKUJAKOCTh TENO, KOADQPHUIIMEHT TMOJIC3HOTO JACHCTBUS
MPOCTHIX MEXaHW3MOB), CIEAysd TMPEIOKEHHON WHCTPYKIWH. TIPH
BHITIOJTHEHAA HW3MEPCHHUH COOMpPATh HKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIUHCITATH 3HAUCHUE HCKOMOM BEJTMUUHBI,

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

YKa3bIBaTh TMPUHIUIBI ACHCTBUS TPHOOPOB W TEXHUUECCKUX YCTPOWCTB:
BEChl, TEPMOMETP, JAUHAMOMETP, COOOIIAOIIUECS COCY/bl, OapoMeETp,
phIyar, MOABVKHBIA W HETIOABMKHBIN OJTOK, HAKIIOHHAS TIOCKOCTH;
XapaKTepU30BaTh TPHUHIMIBI  JEHCTBUA HM3YyYEHHBIX MPUOOPOB |
TEXHUYECCKUX YCTPOHCTB C OMOpPOW HA WX OMUCAaHWUA (B TOM YHUCIE:
MOAIIATTHAKKA, YCTPOHCTBO BOJOMPOBOJA, THAPABIMYECKHA TIPECC,
MaHOMETP, BBICOTOMED, TIOPITHEBOM HACOC, apEOMETP), HUCTIOIb3Ys 3HAHUS
0 CBOWMCTBaX (QM3MUECKHUX SBJICHUA M HEOOXOMUMBIE (PH3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH,

NPUBOJWATH  TPUMEPH  (HAXOmuTh  WH(MOpPMAIUMIO O  TPHUMEPax)
MPAKTHYECKOTO HWCIIONb30BaHUA (DU3MUYECKUX 3HAHWN B TOBCEIHEBHOM
XKU3HU U1 obecrieueHrs O0€30MacHOCTH TP OOpaIeHn: ¢ mpudopaMu u
TEXHUYCCKUMH YCTPOHUCTBAMH, COXPAHEHWS 370POBbS W COONIOACHUS
HOPM SKOJIOTHIECKOTO TTOBEJACHUS B OKPYKAIOIICH cpenie;

OCYHIICCTBJISITh OTOOP WCTOYHWKOB WHpopmanmun B HHTepHETE B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE UMEIOTIUXCS
3HAHWA W TYTEM CPAaBHCHWA PA3IMYHBIX WCTOYHWUKOB BBIJCIATH
uHOpPMAIMIO, KOTOpas SBJSICTCS MPOTHBOPEUYMBON WM MOXET OBITH
HEJOCTOBEPHOM,

WCITOJI30BATh TIPH BHITIOJIHCHUH yUEOHBIX 3aJaHUil HAyUYHO-TIOMYJIAPHYIO
auTeparypy  (U3MYECKOTO  CONEPIKAHWS, CIPABOYHBIE  MaTEpPHAIHI,
pecypcsl cetn MATEepHET, BageTh npuéMaMu KOHCIICKTHPOBAHUS TEKCTA,
npeoOpazoBanusa HHGOPMAIIMH U3 OJTHOM 3HAKOBOM CHCTEMBI B APYTYIO;
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CO3/1aBaTh COOCTBEHHBIC KPATKUE MUCbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHWUKOB MH(pOPMAIU (HU3NIECKOTO COACPNKAHUSA, B TOM
yucie NyOaMYHO JAeNaTh KPAaTKue COOOLIEHUA O pe3yJbTaTax MPOEKTOB
WM  Y4yeOHBIX HCCIEIOBAHUM, TPU STOM TPAMOTHO HCIOJIb30BaTh
W3YUYCHHBI TIOHATHUHBIA ammapar Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUJICHUE MPE3EHTALUEH,

MPU BBHIMIOJIHEHUW YYEOHBIX MPOEKTOB W MCCJICAOBAHUN paCHpEaesaTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJa4aMu,
CJICIUTh 3a BBINIOJIHEHUEM IUIaHA JCUCTBHM, AaNCKBAaTHO OLEHUBATH
COOCTBEHHbIH  BKJaJA B  JACATEABHOCTb  TPYIIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJIEUCTBUE, YUUTHIBAS MHEHUE OKPYIKAIOLIHUX.

K koHity o0yuenus B 8 kjiacce npeIMETHbIE PE3YJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTH Yy OOYUAIOMAXCS YMEHUH:

WCTIOJIb30BATh MOHATHS: MAacCa M pa3Mepbl MOJIEKYJI, TCIIOBOEC JIBUKCHUE
aTOMOB W MOJIEKYJI, arPEraTHbIC COCTOSIHAS BEIECTBA, KPUCTAUINUCCKUE U
aMmopdHbBIC Tea, HACHIIICHHBIH M HEHACBHIIMICHHBIM Tap, BJIAXXHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSA HSHEPrUs, TEIUIOBOH JIBUTATEIb,
3JIEMEHTAPHBIN SJICKTPUYECKUAN 3aps/l, SJICKTPHUUYECKOE MOJIe, TPOBOIHUKHU
W IUAJIEKTPUKH, MMOCTOSHHBIN 3JICKTPUYECKUNA TOK, MArHUTHOE MOJIE,
pa3nuyaTh ABJICHHUA (TETUIOBOE PACIIMPEHHE W CXKAaTHe, TEIUIomnepenayda,
TETUIOBOE PABHOBECHE, CMAUMBAHUE, KANMJUIAPHBIC SBJICHUS, UCMAPEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpUCTA/M3alia (OTBEpACBAHUE), KHUTICHHUE,
Temionepeaaya (TeTUTOTIPOBOTHOCTb, KOHBEKIIHUS, U3JTyUCHHUC),
3JICKTPU3ALMA TEJ, B3aUMOACHCTBUAE 3aPSJI0B, JNCHCTBUS SJIEKTPUUYECKOTO
TOKA, KOPOTKO€ 3aMBIKAHWUE, B3aUMOJCWUCTBUE MArHUTOB, JICHCTBHE
MarHuTHOTO TIOJISI Ha TTPOBOJHUK C TOKOM, AJICKTPOMArHUTHAS WHAYKITHS)
MO0 OINHWCAaHWKD WX XAPAKTEPHbIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPHPYIOIIUX JaHHOE (PH3HUECKOE SIBJICHHC,

pacIio3HaBaTh IMPOSBIICHHE HM3YYCHHBIX  (PU3WUECKHX  SBJICHUH B
OKPY’)KalOIIEeM MHpPE, B TOM 4YHcle (DU3UUCCKHE SBIICHHS B TNPHPOAC:
MOBEPXHOCTHOE HATSHKCHUE W KaNWUIAPHBIE SBJICHHS B MPHPOJE,
KpUCTa/uibl B mpupoje, uziaydueHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpckue Opu3bl, 00pa3oBaHKE POCHI, TYMaHa, UHESA, CHETa, YJICKTPUUECCKUE
ABJICHUSA B atMocdepe, dASKTPUUYSCTBO KHUBBIX OPraHU3MOB, MarHHTHOC
mosie 3emutH, apelid TOOCOB, POJIb MArHMTHOTO TOJA IS JKM3HH Ha
3emJie, ONSAPHOE CUAHUE, TIPH STOM IEPEBOAUTH MPAKTHUYECKYIO 33734y B
yueOHYIO, BBIACHATH CYIIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (DU3UUECCKUX
SIBIICHUM

27



OTHMCHIBATh M3yUEHHBIE CBOMCTBA TeN M (PU3WUECCKUAC SBJICHHSI, UCTIOIB3YS
(rzudeckre BEMUHMHBI (TEMIIEpaTypa, BHYTPESHHSS YHEPTHS, KOJTMUECTBO
TEIJIOThI, yJEJbHAs TEMJIOEMKOCTh BEIECTBA, VYACJIbHAsA TEMJIOTA
MJIABJICHUS, YJAEJbHAS TEIUIOTa MapooOpa3oBaHus, yAEJbHAs TEIUIOTa
CropaHusi TOIIMBA, KOX(DPUIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOM
MAIlIUHbI, OTHOCUTEIbHAS BJAXKHOCTh BO3/yXa, JJICKTPUUYECKHUA 3apsn,
Cuja TOKa, SJIEKTPUUECKOE HAMPSHKEHUE, COMPOTUBIICHUE MPOBOJIHUKA,
VACIbHOE  COMPOTHBJIEHUWE  BEHIECTBA, paboTa W MOIIHOCTh
ANMEKTPUUECKOTO  TOKA), TPH ONHWCAHWHM TPABWJIBHO TPAKTOBAThH
(pM3UUeCKUii CMBICHT WCTIOJIb3YEeMbIX BETUYWH, 0003HAUEHUS W €IAHUIIHI
(pM3UUeCKNX BENWUYWH, HAXOMWTHh (HOPMYJIBI, CBS3BIBAIONMIAC JTAHHYIO
(pM3uUecKyl0 BENMWYWHY C JAPYTMMH BEIWYMHAMH, CTPOUTH Tpaduku
WU3YUCHHBIX 3aBUCUMOCTEH (PU3NIECKAX BEJMUNH,

XapaKTepHU30BaTh CBOWCTBA TeN, (DU3MUECKUE SIBJICHHUS W TIPOIECCHI,
UCIOIb3Yd OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHUECKON TeOpuun
CTPOEHUS BEIECTBA, MPUHITUI CYNEPIIO3HUITMHN TOJieH (HAa KaueCTBECHHOM
YPOBHE), 3aKOH COXPAaHECHHMS 3apsAna, 3akoH Oma i yJacTKa e , 3aKOH
Jlxoyna—JIleHnia, 3akOH COXpaHEHWs DSHEPruM, MpPU STOM JaBaTh
CJIOBECHYIO (DOPMYJTUPOBKY 3aKOHA W 3alUCHIBATH €r0 MAaTEMaTHUECKOE
BBIPAKEHUE,

OOBACHATh (PU3MUECKHUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHCIE W B
KOHTEKCTE CHUTYallMi MPAaKTUKOOPUEHTHUPOBAHHOTO XApPAKTEPA: BBISABIIATH
MPUYNHHOCJIEACTBEHHbBIC CBS3H, CTPOUTh OOBICHEHUE U3 |—2 JOTHUYECKUX
aroB ¢ omopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DM3MUECKHUX SIBICHHM,
(hM3UUEeCKNX 3aKOHOB WIJTH 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbie 3a7auyud B 2—3 JEHCTBHSA, HCMOJB3YS 3aKOHBI H
(bopMyITbl, CBs3BIBAIONIKME (PHU3MUCCKHE BCIWUYMHBI. HAa OCHOBE aHallM3a
YCJIOBUSL 33/laud 3aMUCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUISl  PEIICHHUS 3aJauqd, BBHIOMPATh 3aKOHBI W (POPMYJIHI,
HEOOXOaUMbIE Il €€ peUICHUs, MPOBOJWTh PacuéThl W CPaBHUBATh
MOJIYYCHHOE 3HAUCHHUE (PU3NUECKON BETMUUHBI C N3BECTHBIMHU JaHHBIMH,
pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU
(pM3UUEeCKX METOOB, WMCIOJIB3Ys OMHCAHWUE HCCIICIOBAHUSA, BBIJICIATH
MPOBEPSAEMOE  MPEANOJIOKEHUE, OLECHUBATh MPaBUJIBHOCTh MOPsJKA
MIPOBEICHUA UCCIICAOBAHUSA, AEIaTh BBIBOIbI,

MPOBOJAUTH OMBITHI MO HAOMOACHWIO (DU3WUECKUX SBJCHUN WA
(pm3rUeCcKrX CBOWCTB TeJ (KANMWIISIPHBIC SBJIICHHS, 3aBUCUMOCTD JTABJICHUS
BO3/lyXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHWs TPHW HW3JIYUYCHWH OT MBETa W3Iydaromed (MOTJIOMmaroIei)
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MOBEPXHOCTH, CKOPOCTh MCHAPEHUA BOJbI OT TEMMEPATYphbl KUAKOCTU U
MIomAAn €€ TMOBEPXHOCTH, OAJIEKTpU3alUMA TeJI UM B3aUMOJCHCTBUE
AJIEKTPUUYECKUX  3apAJIOB, B3aUMOJCHCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX TOJI€H TOCTOSHHBIX MAarHUTOB, JCHCTBUS
MarHUTHOTO MOJiA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOMCTBA 9JICKTPOJBUTATENS  TMOCTOSHHOTO TOKa). (hOpMYyIHPOBATH
MPOBEPSAEMbIE MPEANOI0KEHUSA, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyA0BaHUS, OTIMCHIBATH X0 OTIBITA M (DOPMYJTUPOBATH BHIBO/IHI,
BBIMIOJIHATh ~ MPSMbIE  U3MEPEHUA  TEMIIEPATypbl, OTHOCUTEIbLHOU
BJIQKHOCTU BO3AYyXa, CWJIbl TOKA, HAMPSHKEHUS C UCHOJIb30BAHUEM
aQHAJIOTOBBIX TPHUOOPOB M JMATYMKOB (PM3MUECKUX BEJIMUWH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHM C YUETOM 3aAaHHOM a0COIOTHOM MOTPENTHOCTH,
MTPOBOJUTH UCCIICOBAHUE 3aBUCUMOCTH OTHOW (PU3WUECKON BEIIMUMHBI OT
Apyrod ¢  WMCHOJB30BAHWEM  TPSAMBIX  HW3MEPEHW  (3aBHCHMOCTH
COMPOTHUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOHAAU MONEPEYHOTO
CEUEHUA U YACIIBHOTO COMPOTUBJIEHUA BEIECTBA MPOBOAHUKA, CUIIbI TOKA,
UIYIIEr0 4epe3 TMPOBOAHWK, OT HANpPSOKEHUST HAa  MNPOBOJHHUKE,
UCCIICIOBAHUE  TOCIEAOBATEIBHOTO W MAPAJIEBHOTO  COCIUHEHUI
MMPOBOJHUKOB). TUIAHUPOBATh HCCIEAOBAHUE, COOMpPATh YCTAaHOBKY W
BHITIOJTHATh W3MEPEHUs, CIACAysS TPEII0KCHHOMY IUIaHy, (PUKCHpOBaTh
pPEe3yNbTAaThl TOJYUYCHHONW 3aBUCHMOCTH B BHJAC TaOmWil W TpaduKoB,
JIE€NaTh BIBOJIbI MO PE3YJIbTAaTaM MCCJICAOBAHUA,

MPOBOJUTh KOCBEHHBIE W3MEpeHWA (u3ndecknx BenwunH (yaelbHas
TEIJIOEMKOCTh  BEIIECTBA, COMPOTHUBJICHWE TMPOBOAHMKA, padota w
MOTIHOCTh 3JICKTPUUYECKOTO TOKA). TUIAHWUPOBATh HW3MEPEHUsS, COOMpPATh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIAEAys MNPEMJIOKEHHON WUHCTPYKIUU, U
BBIYMCJISATh 3HAUCHUE BEJIMUUHBI,

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

XapaKTepU30BaTh MPUHLUIBLL  ACHCTBUS  W3YUYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMHCAHUSA (B TOM YHCIIC:
CUCTEMA OTOIUICHUS JAOMOB, THTPOMETp, mapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUMK DSJICKTPUUECKON DSHEPrUM, 3JIEKTPOOCBETUTEIbHBIE
npuOOPHI, HArPEBATEIIBHBIE ATEKTPONPUOOPHI (TIPUMEPHI), AMEKTPHUUCCKHUE
MPETOXPAHATEITH, JICKTPOMArHUT, 3JIEKTPOABUTATEIH MTOCTOSIHHOTO TOKA),
WCIIOJTb3Ys 3HAHWSI O CBOWCTBAX (PM3MUECKUX SBIICHHH M HEOOXOAMMBIC
(pmzrUecKre 3aKOHOMEPHOCTH,

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M U3MEPUTEIIbHbBIC
npuboOpsl TO CXeMaM ¢ CXEMaTHYHBIM PHUCYHKaM  (OKHUIKOCTHBIH
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TEPMOMETP, TEPMOC, TMCHUXPOMETP, THTPOMETP, ABUTATENIb BHYTPEHHETO
CrOpaHusi, SJEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMBI JIICKTPUUECKUAX
Lenel ¢ MOCAEIOBATENbHBIM U MAPAIUICIIBHBIM COCAUHECHUEM JJIEMEHTOB,
pasyinuas ycjaoBHbIE 0003HAYEHUA SJIEMEHTOB JICKTPUUECKUX LENEH;
NPUBOJWATH  TPUMEPHl  (HAXomuTh  WHGOpPMAIMI0O O  MPUMEPax)
MPAKTHYECKOTO HWCIIONb30BaHUA (DU3MUYECKUX 3HAHWUN B TOBCEIHEBHOM
KU3HU IS oOecnieueHuss 0€30MacHOCTH NPU OOpallleHUH ¢ NMpudopaMu 1
TEXHUYECKUMHU YCTPONCTBAMM, COXPAHEHHS 370POBbS M COONIOJCHUA
HOPM 3KOJIOTUYECKOT0 MOBEICHUS B OKPY KAIOIIECH Cpee;

OCYMICCTBJISITh TOWCK wH(pOpMAuA  (U3HUECKOTO  CONCPKAHHS B
NnTepHere, Ha OCHOBE MMEKOIIMXCA 3HAHUA M NOYyTEM CPABHCHUSA
JIOTIOJTHUTEIIBHBIX ~ MUCTOYHWUKOB  BBIACIATH  WHMOpPMAIUio, KoTopas
ABJISIETCA MPOTUBOPEYMBON UITU MOXKET ObITh HEAOCTOBEPHOIA;
WCIOIb30BaTh MPHU BBHIMOJHEHUN YUYEOHBIX 3aJJaHUi HAYUYHO-TOMYJISAPHYIO
auTeparypy  (U3MYECKOTO  COMEP)KAHWS, CIPABOYHBIE  MaTEpPHAIHI,
pecypcol cetn IHTEpHET, BlIaAeTh NMPpUEMAMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HH(GOPMAIIUH U3 OJTHOM 3HAKOBOHN CHCTEMEBI B JIPYTYIO;
CO3/1aBaThb COOCTBEHHBIC MUCHMEHHBIE W KPATKUE YCTHBIE COOOILEHUS,
o6o0mas wHpOpMANMIO W3 HECKOJBKUX MCTOYHHKOB (PH3MUECKOTO
COJCpKaHMSA, B TOM UHCJIE NyOJIMYHO MPEACTABNIATh PE3YJbTAThHI
MPOEKTHON WJIM HCCIEAOBATEIIbCKOW NEATENPHOCTH, MPU 3TOM T'PAMOTHO
WCIIOJIb30BaTh W3YUCHHBIM TOHATHHHBIM anmapar Kypca (pusukw,
COMPOBOYKIATh BBICTYIJICHUE MTPE3CHTALUCH,

MPU  BBIMIOJTHEHUW YYEOHBIX TMPOEKTOB M WCCIEAOBAHUN (DU3NUESCKUX
MPOLIECCOB pacnpeAcsisiTh OOA3aHHOCTH B TrPydNe B COOTBETCTBUU C
MOCTABJICHHBIMM 33Ja4aMH, CJICAUTh 32 BBINOJHEHUEM IUIaHA JCUCTBHUA U
KOPPEKTHUPOBATh €ro, aJCKBAaTHO OLICHUBATh COOCTBEHHBIM BKJIaA B
JNEATENBHOCTD TPYIIIBI, BEICTPAUBATh KOMMYHHKATUBHOE B3aUMOICHCTBHE,
MIPOSBIISAS TOTOBHOCTH pa3peniaTh KOH(IUKTHI,

K koHity o0yuenus B 9 kjiacce npeIMETHbIE PE3YJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTH y OOYUAIOMHAXCSA YMEHUH:

WCIIOJIb30BATh TOHATHSA. CHCTEMa OTCuéTa, MarTepHalibHAs TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO ABMXKCHHS, nedopmartus
(ympyras, TMJjIacTHYECKas), TPEHHE, ICHTPOCTPEMHTEIFHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3ku, LUEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO,
IIEHTP TSHKECTH TBEPJOTO Tella, PaBHOBECHE, MEXAHMUECKUE KOJCOaHUs U
BOJIHBI, 3BYK, WH(PA3BYK H YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
ITKajIa 3JEKTPOMArHATHBIX BOJIH, CBET, ONM30PYKOCTh M TaJTbHO30PKOCTD,
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CIIEKTPHI MCIYCKAaHMSA M IOTJIONICHUA, anb(a, 6eTa- U raMMa-u3IIydcHUs,
W30TOIIBI, SACPHAS SHEPIeTHKA,

pa3nuvarh SIBJICHHUS (PAaBHOMEPHOEC W HEPABHOMEPHOE MPAMOJHHEHHOE
JBIDKCHHE, PaBHOYCKOPEHHOE MPSMOJIWHCHHOE MABHIXKCHUE, CBOOOIHOE
MaJICHAE TeJI, PABHOMEPHOE JBMXKCHUE IO OKPY)KHOCTH, B3aHMMOJICHCTBHC
TEJ, PEAKTUBHOE JBIKEHUE, KOJICOATENIbHOE ABMKECHHE (3aTyXalolme
BEIHYKJICHHBIE KOJIeOaHW), PE30HAHC, BOJHOBOE JBWIKCHHE, OTPAKCHUE
3ByKa, MPAMOJMHEHHOE PaclpOCTPAHEHHE, OTPAXECHHE M MPEIIOMIICHUE
CBETA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHUE OEIOro CBeTa B
CIEKTp MW CJIOKCHHE CHEKTPAJbHBIX I[BETOB, JUCICPCHS CBETa,
€CTECTBCHHAS PaJHOAKTHBHOCTH, BO3HHMKHOBEHHE JIMHEHYATOrO CIICKTpa
W3JTYYCHHS ) TI0 OMTUCAHUIO X XapaKTEPHBIX CBOHCTB M HA OCHOBE OTIBITOB,
JEMOHCTPHPYIOIIUX JaHHOE (PH3HUECKOE SBJICHHUC,

pacIio3HaBaTh IMPOSBIICHHE M3YYCHHBIX (M3WUCCKHUX  SBICHUH B
OKpyXatomeM Mupe (B TOM Yuciae (U3NYECKUE SBJICHUA B TMPUPOJIE:
MIPHJIMBEI B OTJIUBHI, ABHKEHUE TuTaHeT COJTHEUHOH CHCTEMBI, PEaKTHBHOS
JMBIDKCHHE OJKUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB KHBOTHBIMHU,
3eMJIETPACEHHE, CEHCMMYECKHE BOJIHBI, I[yHAaMH, »3XO, IBeTa TE,
ONTHYCCKHUE SBJCHUA B IPHPOJC, OMOJOTHYCCKOS ICHCTBHE BHIMMOTO,
yIbTPauONCTOBOTO W PEHTTCHOBCKOTO HM3JIYUCHHM, €CTCCTBCHHBIN
PaguOaKTHBHBIN (DOH, KOCMHUYCCKHE JIYUH, PaJAOAaKTHBHOS H3IIYUCHHC
MPUPOJHBIX MHHEPAJIOB, JCHCTBHE PAJHOAKTHBHBIX M3IIYUCHUM Ha
OpraHu3M YeJIOBEKA), TIPH STOM TMEPEBOJNUTH TMPAKTHUYECCKYIO 3a1ady B
yueOHYIO, BBIACIATH CYIIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (DU3UUESCKUX
SIBIICHUM

ONMMCHIBATh M3yUYCHHBIC CBOHCTBA TENI M (DU3HUCCKUC SIBJICHUS, MCIOJIB3YS
(mzudeckne BEMWUYWHBI (CPEIHAS W MTHOBEHHAs CKOPOCTh Tella TIpH
HEPAaBHOMEPHOM JBIDKCHHMH, YCKOPEHHE, TNEPEMEINCHHE, ITyTh, YIJIOBas
CKOPOCTb, CHJIA TPCHHS, CHJIa YIPYTrOCTH, CHJIa TSKECTH, YCKOPCHHE
CBOOOJHOIO MAJACHUsS, BEC Tela, HMIYJIbC Tella, HMIYJbC CHIIbI,
MeXaHWUecKass pabdoTa W MOIMHOCTh, NOTCHITMAJIbHAS DSHEPrus Teja,
MOAHATOTO HAJ MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAJIBHAS SHEPIHsS CXKATOU
NPYKMHBI, KHHETHYECKAs DSHEPrus, IOJHAS MEXaHWYEeCKas >SHEPrus,
MIEPHO M YacTOTa KoJeOaHM, JUTMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTa
TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIIOMJICHHS CPEbl), TIPU OMHUCAHUHN
MPaBHJIBHO TPaKTOBaTh (DU3HUYECCKHH CMBIC]I HCIIOJIB3YEMBIX BEIIWYWH,
0003HAUCHUS W CIWHHIBI (PU3NUSCKUX BEJIMUWH, HAXOJHWTh (DOPMYIIHI,
CBA3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIMUMHY C MPYTAMHU BEIIMYWHAMH,
CTPOUTH rpapyiki H3yUCHHBIX 3aBUCHMOCTEH (DM3HUCCKUX BEIIHUHH,

31



XapaKTepHU30BaTh CBOWCTBA TN, (PU3MUECKUE SBJICHUS W TIPOIIECCHI,
WCIIOJTB3YSI 3aKOH COXPAHEHHWS SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHS,
MPUHIMN  CYTICPIIO3UIIAA CHWJI, TPHHIUI OTHOCHUTEIbHOCTH [ amwmes,
3ak0oHBl HbIOTOHA, 3aKOH COXpaHEHWS WMIYJIbCa, 3aKOHBI OTPAXKCHHUS H
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHCHHSI 3apAI0BOTO M MACCOBOTO UHCEN
MPYU SIICPHBIX PEAKIUAX, TPHU STOM JaBaTh CJIOBECHYIO (hOPMYIHPOBKY
3aKOHA W 3aITUCHIBATh €TO MAaTEMAaTHYECKOE BHIPAXKECHUE,

OOBACHATh (PU3MUECKHUE TIPOIECCHl W CBOWCTBA TEJ, B TOM YHCIE W B
KOHTEKCTE CHUTYyaIlud MPAKTHUKOOPHUCHTHPOBAHHOTO XapaKTepa: BHIABIIATH
MPUYUHHO-CJICACTBEHHBIE CBSA3H, CTPOUTh OOBICHEHUE U3 2—3 JIOTUYECKUX
aroB ¢ omopod Ha 2-3 W3Y4YCHHBIX CBOWCTBA (DPU3MUECKHUX SIBIICHHM,
(hM3UUEeCKNX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pemarh pacuéTHBIC 3amauu  (OMUparoIuecs Ha Ccuctemy w3 2-3
ypaBHEHHI ), HCTIOB3YS 3aKOHBI W (POPMYIIBI, CBSA3BIBAIONTNE (PU3HUCCKHE
BCJTMUMHBI, HA OCHOBE aHAIM3a YCJIOBHS 3aJadydl 3alHUCHIBATh KPATKOE
YCIIOBHE, BBISBIIATH HEAOCTAIONINE WU M3OBITOYHBIC NAHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAMMBIC JUTS PEIICHUS, TPOBOAUTH PACUETH 1
OIICHWBATh PEATMCTHYHOCTh TOJIYUYEHHOTO 3HAUYCHHS  (DU3NUIECCKOM
BCJTUUHMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIUTh TPH TTOMOITH
(pM3UUEeCKMX METOJOB, WCIIOIB3YS OMHWCAHWUE WCCIICTOBAHUSA, BBHIACIATDH
MPOBEPAECMOE TPEAMOIOKEHNE, OIICHWBATh TMPABHJIBHOCTh TOPSAIKA
MPOBEICHUS  HWCCJICAOBAHUSA, JIeJIaTh  BBIBOJBI, HWHTEPIPETUPOBATH
PE3yNIbTaThl HAOMIOACHWH W OTIBITOB;

MPOBOJAUTH OMBITHI MO HAOMOACHWIO (U3WUECKUX SBJCHUN WA
(pr3uUecKX CBOWCTB Ten (M3ydeHWE BTOPOro 3akoHa HpioToHA, 3akoHA
COXPAHECHUS HHEPTUH, 3aBUCUMOCTHh IEpHoAa KoJIeOaHWH MPYKWHHOTO
MasATHHKA OT MacChl TPy3a M KECTKOCTH TMPYKUHBI W HE3aBUCHMOCTH OT
aMIUTMTY bl MaJIbIX KOJICOAHWH, IPAMOJIMHEHHOE PacpOCTPaHeHUE CBETA,
pasyioxKeHUue OEeloro CBETa B CHEKTP, U3YUEHHE CBOMCTB M300pa)KeHUs B
MJIOCKOM 3€pKajie U CBOMCTB M300pakKeHUs TpeaMera B coOuparoiieit
JUH3e, HAOMIONCHWE CIUIOMIHBIX W JIMHEHYATHIX CIEKTPOB H3ITYUCHUS):
CaMOCTOSITEJIbHO  COOMpaTh YCTAaHOBKY W3  UW30BITOUHOrO Habopa
o0OpyJOBaHUs, OMHUCHIBATH XOJ OMbITA W  €r0  Pe3yJbTaThl,
(hopMyIIHpPOBATH BHIBOIHI,

MPOBOJUTH TPA HEOOXOMMOCTH CEPUIO MPSMBIX W3MEPEHWH, ONPEACIIsisa
CpemHee 3HAYeHUE U3MEpsAeMON BeMMUWHBI ((DOKYCHOE PpPacCTOSHUE
cobmparomeii  JMH3bI), OOOCHOBBIBATH BBHIOOp cmoco0a H3MEPEHUS
(M3MEPUTENTHHOTO MTPUOOpPA);
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MPOBOJUTH HCCIEAOBAHUE 3aBUCHMOCTEH (PU3WUECKUX BEIWYMH C
WCIIOJIb30BAHUEM TIPAMBIX HM3MEPEHHH (3aBUCHMOCTH TYTH OT BPEMCHH
MPY PaBHOYCKOPEHHOM JIBIKEHWHM 0€3 HaudajdbHOM CKOPOCTH, Meproaa
KoJIeOaHWii MAaTeMaTHYECKOTO MAasATHHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTPaKEHUs CBETa OT yrja MaJeHUsA W yIiia MPEIOMJICHUS OT YIJia
MajicHus). TIUIAHAPOBATh HCCIEAOBAHHWE, CaMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (PUKCHPOBATh PE3YJbTAThl  TMOJYYEHHOW  3aBUCHMOCTH
(pm3uUecKX BEMWYMH B BUAEC TaOnwil ¥ rpaduKoB, AejaaTh BBHIBOIBI TIO
pe3yJIbTaTaM MCCIICIOBAHUS,

MPOBOJUTh KOCBEHHBIE W3MEPCHHS (DU3MUECKUX BEIUYWH (CPEIHAS
CKOPOCTh ¥ YCKOPEHWE Tella TPH PaBHOYCKOPCHHOM JIBM)KCHHH,
YCKOPEHHE CBOOOJHOTO TMANCHUA, XECTKOCTh MPYKHUHBI, KOIPPHUIIHEHT
TPEHUS CKOJBXCHUS, MEXaHWUecKkas pabdoTa W MOIIHOCTh, YacTOTa H
nepuosl KoneOaHWii MaTeMaTWYeCKOTO0 W TMPYKWHHOTO MAasTHUKOB,
ONTHYECKas CWia CcOOMparomie  JWH3BI, PaJAWOAKTHBHBIA  (POH):
TJIAHUPOBATh M3MEPEHUS, COOMPATh SKCTIEPUMEHTAILHYIO YCTAaHOBKY H
BBHITIOJTHATD U3MEPEHUA, CIICAys MPEATOKECHHOW WHCTPYKIIUH, BBIUYUACIATH
3HAUEHWE BEJIMUUHBI U aHATM3UPOBATH MOJTYUCHHBIE PE3YJIHTATHI C YIETOM
3aIaHHOH TIOTPENTHOCTH U3MEPEHU;

co0JI0AaTh MPaBUJIa TEXHUKU O€30MACHOCTH MpHU padoTe ¢ 1a00paToOpHbIM
000pyA0BaHUEM,

pa3auvaTh OCHOBHBIC TIPU3HAKA W3YUYEHHBIX (PU3UUECKUX MOJEICH:
MarepuaibHasl TOYKa, aOCOMOTHO TBEPAOE TENO, TOUYCUHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IJIAaHETapHAas MOJENbh aroMa, HYKIIOHHAs
MOJEITb AaTOMHOTO SI/Pa;

XapaKTepU30BaTh TPHUHIMIBI  IECHCTBUA WM3YyYEHHBIX MPUOOPOB U
TEXHUYECCKUX YCTPONCTB C OMOPOM HA WX OMHCAHUSA (B TOM YHCIIC:
CIUAOMETP, MAaTUMKW TIOJOKEHUS, PACCTOSHUA W YCKOPEHHS, pakKeTa,
AXOJIOT, OYKH, TEpPUCKOM, (oToanmmapar, ONTHYECKHE CBETOBO/IHI,
CIIEKTPOCKOT, JO3UMETP, KaMmepa BuibCoHA), WCMOIB3ysS 3HAHUA O
CBOMCTBAX (PU3MYECKAX SABJICHUH ©W  HEOOXOAuMbIe (pusmdeckue
3aKOHOMEPHOCTH,

WCIIOJI30BATh CXEMbl M CXEMATHYHBIC PUCYHKH U3YUCHHBIX TEXHUUCCKUX
YCTPOHCTB, M3MEPHUTEIIBHBIX MPUOOPOB W TEXHOJOTHUYECKHUX MPOIECCOB
Py pereHuN YYeOHO-TIPAKTHUCCKAX 3a7a4, ONTHUCCKUE CXEMBI IS
MOCTPOCHHUS N300PAXKEHUN B MIJIOCKOM 3€pKajie U COOMpArONIEH JIMH3E,
MPUBOANATH  TPUMEPH  (HAXOmuTh  WHOpPMAIMIO O  MPUMEPax)
MPAKTUYECKOTO HWCIIONb30BaHUA (DU3MUYECKUX 3HAHWN B TOBCEIHEBHOM
XKU3HU U1 obecrieueHns O0€30MacHOCTH TP OOpaleHn: ¢ mpudopaMu u
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TEXHUYECKUMHU YCTPONCTBAMM, COXPAHEHHS 3J0POBbS U COONIOJCHUA
HOPM JKOJIOTUYECKOTO MOBEACHUSA B OKPYIKAIOLIEH Cpeae,

OCYIICCTBJIAT, TOWCK wH(pOpMaAIuA  (U3HUECKOTO  CONEPKAHHS B
HUuTtepHeTe, caMmocTOATENBHO (POPMYITUPYS MOUCKOBBIN 3aMpPOC, HAXOAHUTh
MyTH ONPEACIICHAS TOCTOBEPHOCTH TOMYYCHHOW WH(POPMAITUK HA OCHOBE
MMEIOLIMXCA 3HAHUU U JOTIOJTHUTEIBHBIX HCTOYHUKOB,

WCIOIb30BaTh MPU BBIMOJHEHUN YUYEOHBIX 3aJaHUH HAYUHO-TOMYJISAPHYIO
auTeparypy  (U3MYECKOTO  COMCPIKAHMS, CIPABOYHBIE  MaTEpPHAIHI,
pecypcol cetn IHTEpHET, BlIaAeTh MPpUEMAMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanusg HHGOPMAIIUH U3 OJHOM 3HAKOBOM CHCTEMEBI B JIPYTYIO;
CO3/1aBaThb COOCTBEHHbIC MUCHMEHHBIC M YCTHBIE COOOIICHUS HA OCHOBE
uHOpPMAIM W3 HECKOIBKAX HMCTOYHWUKOB (PU3MUECKOTO COJEPIKAHMS,
myOJIMYHO MPEICTABNIATh PE3YJIbTAThl MPOEKTHOM WM UCCIICI0BATEIbCKON
JNEATEIIbBHOCTA, MPU  OTOM  TPAaMOTHO  MCIIOJB30BAaTh  M3YUYEHHBIN
MOHATUHHBIA anmapar HW3y4daeMoro paszjena (U3NKH W COMPOBOXKIATH
BBICTYIIJIEHUE TIPE3CHTAllMEd C Yy4€TOM OCOOCHHOCTEH ayJauTOpUU
CBEPCTHHUKOB.
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TEMATUYECKOE INMNJ1IAHMPOBAHWE

KonunyectBo yacos
Ne HanmeHoBaHWe pa3fesnioB U Tem
KOHTpO/IbHbIE MpakTuyeckue
n/n nporpammbi Bcero
pa6oThl pa6oThbl
Pasgen 1. ®u3nka 1 eé ponb B MNO3HAHUN OKpPYXaloLWero Mmmpa
11 ®un3uKa - Hayka o0 npupoge 2
1.2 P usnyeckme BeMYUYNHBI 2 1
13 EcTecTBEHHOHAaY4YHbI METOA NO3HAHUA 2 1
MToro no pasgeny 6
Pa3gen 2. NepBoHavasnbHble CBejeHNA O CTPOEHUM BellecTBa
2.1 CTpoeHMe BewecTBa 1
[BrXeHne n B3anmogericteme yactuy,
2.2 2 1
BellecTBa
2.3 ArperaTtHble COCTOAHMSA BellecTBa 2
MToro no pasgeny 5

Pasgen 3. lBM>KeHME N B3auMOgencTBmeE Ten

3.1 MexaHnyeckoe ABUXEHUE 3
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MToro no pasgeny 21
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41 JasneHue. MNepenayva fasneHus TBEPLbIMMK 3
' TenaMmu, XUAKOCTAMU U razamu

4.2 [aBneHune XnUAKocTu 5
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3.1

3ﬂ€KTpOMaFHVITHOE none n

ANEKTPOMATHNUTHbLIE BOJIHbI

MToro no pasgeny

Pasgen 4. CBeToBble ABJ/IEHUSA

5

38

KOHTpO/IbHbIE MpakTuyeckue

ONEeKTPOHHbIE

(undpoBble)
o6pasoBaTesibHble

pecypcsbl

buénunoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénmnoteka LOK
https://rn.edsoo.ru/7f41a4a6

buénunoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénunoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénmnoteka LOK
https://rn.edsoo.ru/7f41a4a6

buénunoteka LOK
https://rn.edsoo.ru/7f41a4a6


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHbl pacnpocTpaHeHud cBeTa
4.2 JINH3bI M onTuYeckne Npnbopsl
4.3 PasnoxeHne 6enoro ceeTa B CNeKTp

MToro no pasgeny

Pasgen 5. KBaHTOBbIe AB/1eHUA

5.1 CTpoeHune aTOMHOro agpa

MToro no pasgeny

OBLW EE KOJIMYECTBO YACOB MO NPOrPAMME

13

68

39

23

buénmnoteka LOK
https://rn.edsoo.ru/7f41a4a6

Bunonuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénunoteka LLOK
https://rn.edsoo.ru/7f41a4a6

Bunonuoteka LLOK
https://rn.edsoo.ru/7f41a4a6


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

NOYPOUYHOE INMJTIAHNPOBAHNE
7 KJITACC

Tema ypoka
n/n

®un3mka — Hayka o npupoge.
ABneHusa npupogbl

dun3nyeckne ABNEHNSA

dun3nyeckne BeIMUYNHBI N KX
n3mepeHune

Y pok-uccnegosaHue "3mepeHue
TeMmnepaTtypbl NpU NOMOLLM
XXUAKOCTHOTO TEpPMOMETpPa U faTynKa
Temnepartypbl"

MeToAbl HAYYHOTO MO3HAHMUS.
OnucaHne HU3NYECKUX SABNTEHUI C
noMoLLblo Mogaenei

Y pok-uccnegosaHue "lposepka
rMnoTesbl: A4anbHOCTb NONETA LIAPUKa,
NYLWEeHHOro ropn3oHTaNbHO, TEM
6onbwe, yem 60nbLWeE BbICOTA NyCKa"

CtpoeHue Bewecrtsa. OnbIThI,
[lOKa3blBalOUlMe AUCKPETHOE
CTpOeHu e BellecTBa

KonnyectBo 4yacoB

Bcero

KOHTpO/IbHbIE
paboThl

40

MpakTu4yeckue
paboThl

Jata
N3yyeHus

ONeKTPOHHbIE

umMppoBble
obpasoBaTefibHble

pecypchbl

Buonuorteka LLOK
httDs://m.edsoo.ru/ff09f72a

bnénunoteka LOK
httDs://m.edsoo.ru/ff09fe0a


https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

10

11

12

13

14

15

16

17

18

19

LBVXeHne yacTul, BeulecTea

Y pok-uccnegoBaHue «OnbIThl MO
HaGMOAEHWIO TENMOBOMO PacllMPEHUS
rasoB»

ArperaTH bleé COCTOAHNA BELWECTBA

OCOo6EeHHOCTM arperaTHbIX COCTOSIHWA
BoAbl. O606LWeHNe MO pasgeny
«[MepBOHaYanbHblE CBEAEHNSA O
CTPOEHMM BeWlecTBa»

MexaHWuYecKoe ABUXKEHMUeE.
PaBHOMepHOe N HepaBHOMEpPHOE
ABUXEHUeE

CkopocTb. EguHUUbI ckopocTH

Pacuet nyTn N BpEMEHN OBUXEHUA

WHepuna. Macca — mepa
WHEPTHOCTK Ten

MnoTtHoCTb BewecTBa. PacyeTt macchl
m obbema Tenia No ero NJOTHOCTH
NabopatopHasa pabota «OnpegeneHune

NNOTHOCTKU TBép,qOFO Tena»

PeweHwne 3agay no teme "Mn0THOCTL
Beuectsa”

Cuna kak XapaKTePMUCTUKa
B3aMMO,ﬂ,eVICTBMﬂ Ten. Cuna

41

Buonuorteka LLOK
https://rn.edsoo.ru/ff0a013e

bnénunoteka LOK
https://rn.edsoo.ru/ff0a0378

Buonuoteka LLOK
https://rn.edsoo.ru/ff0a05c6

bunénunoteka LOK
https://rn.edsoo.ru/ff0a079c

bnénunoteka LOK
https://rn.edsoo.ru/ff0a0ae4

Bubnuorteka LLOK
https://rn.edsoo.ru/ff0a0c10

bnénunoteka LOK
https://rn.edsoo.ru/ff0a0fee

bnénunoteka LOK
https://rn.edsoo.ru/ff0al23c


https://m.edsoo.ru/ff0a013e
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https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
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https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
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21

22

23

24

25

26

27

28

29

ynpyroctu. 3akoH Nyka

Na6opaTopHasa paboTa «M3yueHue
3aBUCUMOCTHU PacTAXeHUs
(nethopmaummn) Npy>XXmHbl OT
NMPUNOXEHHOW CUMbI»

ABneHne TAToTeHUs. Cuna TAXKeCTH

CBfi3b MeX[AY CUION TAXKECTN U
mMaccoi Tena. Bec Tena. PeweHue
3afjay no teme "Cuna taxectu”

Cuna ta)ecTn Ha APYTrnx nnaHetax.
dunsnyeckune XapaKTEPUCTUKN NNnaHeT

M3mepeHune cun. AlnHamomeTtp

Bec Tena. HesecomocTb

CnoxeHue gByX CUN, HanpaBAeHHbIX
no OA4HOI MPSAMOIA.
PaBHOAencTBYyHO W AA CUN

PeweHue 3afay no teme
"PaBHopgencTBYOWaa cmn"

Cwunna TpeHus n eé Buabl. TpeHune B
npupoge n TexXHuke

NabopaTopHas paboTta «M3yyeHue
3aBUCMMOCTU CUJIbl TPEHUSA
CKOMbXEHMWA OT CUMbI faBNeHUs W
XapakTepa conpukacawwmnxcs
NOBEpPXHOCTEN»

42

Buonuoteka LLOK
https://rn.edsoo.ru/ff0a1778

bnénunoteka LOK
https://m.edsoo.ru/ff0a1502

Buonuorteka LLOK
https://rn.edsoo.ru/ff0al8cc

Buonuorteka LLOK
https://rn.edsoo.ru/ff0al778

Buonuorteka LLOK
https://rn.edsoo.ru/ff0a1a70

bnénunoteka LOK
https://rn.edsoo.ru/ff0alb9c

Buonuoteka LLOK
https://rn.edsoo.ru/ff0alcc8


https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
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31

32

33

34

35

36

37

38

39

40

PeweHune 3afay Ha onpejeneHue
paBHOAENCTBYOLLEN CUNbI

PeweHune 3afay no temam: «Bec
Tena», «pauyeckoe nsobpaxeHue
cun», «Cunbl», «PaBHOECTBYHO L as
cun»

KoHTponbHas paboTa Nno TeMam:
«MexaHunyeckoe gBumxeHue», «Macca,
NJ0THOCTb», «Bec Tena,

«pauueckoe nzobpaxeHue cun»,
«Cunbl»

OaBneHune. Cnocobbl YMEHbLIEHUSA U
yBeNMYeHUs faBneHuns

[aBneHune rasa. 3aBUCMMOCTb
[aBneHuns rasa ot o6bvéma,
TemnepaTypsbl

Mepepava faBneHnsa TBEPLbIMMK
Tenamu, XXUAKOCTAMMN U rasamu.
3akoH lMackang

[laBneHne B XXNUAKOCTU W rase,
Bbl3BaHHOE ,ﬂ.eVICTBMGM CUNbl TAXECTN

PeweHune 3afay no teme «J[laBfeHue B
XULKOCTWU M rase. 3akoH Mackana»

Coo6uwatouimecs cocypbl

FmpgpaBnuyeckunii npecc

MaHomeTpbl. MopWwHeBOW

43

Bubnuorteka LLOK
https://rn.edsoo.ru/ff0alde0

bunénunoteka LOK
https://m.edsoo.ru/ff0a20a6

Buonuoteka LLOK
https://m.edsoo.ru/ff0a2376

bnénunoteka LOK
https://m.edsoo.ru/ff0a25b0

Buonuorteka LLOK
https://m.edsoo.ru/ff0a2718

Buonuorteka LLOK
https://m.edsoo.ru/ff0a2826

Buonuoteka LLOK
https://m.edsoo.ru/ff0a2970

Buonuoteka LLOK
https://m.edsoo.ru/ff0a3136
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42

43

44

45

46

47

48

49

50

XXUAKOCTHBIA Hacoc

ATMoOCchepa 3eMIn U NPUYNHBI €8
CylLecTBOBaHUSA

Bec Bo3gyxa. ATMoc(epHoe
fLaBfeHue

M3mepeHne aTMOCHEPHOrO faBfieHus.
OnbiT Toppuuennn

3aBUCUMOCTb aTMOC(epHOro
faBfieHns OT BbICOTbl HajZ YPOBHEM
mMops

BapomeTp-aHepoung. ATmMochepHoe
faBfieHne Ha pas3/InyHbIX BbICOTAX

PeweHwne 3agay no Teme
ATMOC(epHOe aaBfieHue"

LelicTBre XUAKOCTM 1 rasa Ha
MOTPY>XEHHOe B HUX Teno.
ApxumepaoBa cuna

NabopatopHasa pabota «OnpegeneHune
BblITaNKMNBALLEN CUNbI,
fLefcTBYIOLW e Ha Teno, NOrpPyXeHHOe
B XXUAKOCTb»

NabopaTtopHasa pa6oTa no Teme
«MccnepoBaHne 3aBUCUMOCTH Beca
Tena B BOAEe OT 06bEMA MOTPYXeHHOA
B XXMAKOCTb YacTun Tena»

MnaBaHne Ten

44

bnénunoteka LOK
https://rn.edsoo.ru/ff0a2b5a

Buonuoteka LLOK
https://rn.edsoo.ru/ff0a2b5a

Buonuoteka LLOK
https://rn.edsoo.ru/ff0a2da8

bnénunoteka LOK
https://m.edsoo.ru/ff0a2fc4

Buonuoteka LLOK
https://m.edsoo.ru/ff0a2fc4

Buonuorteka LLOK
https://rn.edsoo.ru/ff0a3276

Buénuorteka LLOK
https://m.edsoo.ru/ff0a33fc

Buonuoteka LLOK
https://rn.edsoo.ru/ff0a3514

Bubnuorteka LLOK
https://rn.edsoo.ru/ff0a3a96
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https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

51

52

53

54

55

56

57

58

59

60

NabopaTopHas pa6oTa
"KoHcTpynpoBaHue apeomMeTpa unm
KOHCTpPynpoBaHue N0AKN U
onpegeneHue eé rpysonogsémHoctun”

PeweHune 3agay no temam: «lMnaBaHue
cynos. BosgyxonnasaHue»,
«JlaBneHne TBepPAbIX Ten, XUAKOCTel
M rasoB»

KoHTponbHasa pa6oTa no Teme
«JlaBneHue TBEPAbIX TeN, XXUAKOCTE
U rasoB»

MexaHunueckas pa6oTa

MowHoCTb. EANHML LI MOWHOCTHY

Ypok-uccnegosaHue "Pacyér
MOLWHOCTW, pa3BUBaemMoii npm
nogbéme no nectHuue"

MpocTble MexaHW3Mbl. Pblyar.
PaBHOBeCcKEe CU/1 Ha pblyare

Pbluaru B TeXHUKe, 6bITY 1 npupoge.
Nab6opatopHasa paboTa
«MccnepoBaHne ycnoBuii paBHoBeCcKs
pblyara»

PelweHne 3afay no TeMe «Y cnosus
paBHOBeCUS pblyara»

KoathunymeHT nones3Horo gencreuns
MexaHu3Ma. JlabopaTtopHasa paboTa

45

0.5

0.5

bnénunoteka LOK
https://m.edsoo.ru/ff0a3654

Buonuorteka LLOK
https://m.edsoo.ru/ff0a3f82

Buonuorteka LLOK
httDs://m.edsoo.ru/ff0a3f82

bnénunoteka LOK
https://m.edsoo.ru/ff0a478e

Bubnuorteka LLOK
https://m.edsoo.ru/ff0a48a6
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61

62

63

64

65

66

67

68

«MN3mepeHne KIMJ HaknoHHOW
NMAOCKOCTU»

PeweHune 3agay no teme "PaborTa,
MouwHocTe, KM A4"

MexaHuyeckasa aHeprus.
KunHeTnyeckasa n noTeHumanbHas
aHeprua

3aKoH COXpaHeHNA MeXaHMYeCcKom
aHeprmnn

Y POK-3KCMEPUMEHT N0 TeMe
"OKcnepuMeHTanbHOE onpefeneHue
M3MEHEHUA KUHETUYECKOW ©
NOTEHLMaNbHOW 3HePrun npu
CKaTbiBAHUW Tena N0 HAK/IOHHOI

naockoctn"

KoHTponbHas pa6oTa no Teme
«PaboTa U MOLHOCTb. DHEPTUs»

Pe3epBHbI ypok. PaboTa c TekCcTaMm
no teme "MexaHnyeckoe gBUXeHUe"

Pe3epBHbI ypoK. PaboTa c TekCcTaMm
no teme "[asfeHne TBEPALIX TeN,
XXUAKOCTel 1 rasos”

Pe3epBHbI ypok. PaboTa c TekCcTaMm
no teme "Pa6oTa. MOLWHOCTb.
OHeprua"

OBWEE KONMNYECTBO YACOB MO
MPOrPAMME

68

46

12

bnénunoteka LOK
https://rn.edsoo.ru/ff0a4c48

Bubnuoteka LLOK
https://rn.edsoo.ru/ff0a4252

bnénunoteka LOK
https://rn.edsoo.ru/ff0a4360

bnénunoteka LOK
https://rn.edsoo.ru/ff0adee6

Buonuorteka LLOK
https://rn.edsoo.ru/ff0a4ffe


https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 K/TACC

Tema ypoka

OCHOBHbIE MOMIOXEHUS MONEKYNSAPHO-
KWHETUYECKO TEOPUU N UX ONbITHbIE
MOATBEPXAEHUSA

Macca 1 paamep aTOMOB U MOJIEKY/I

Mogenun TBEPAOro, XXWUAKOT0 U
rasoobpasHoOro cocToAHNI BeWecTBa

O6bACHEHNE CBOMCTB TBEPAOTO,
XWNAKOT0 1 ra3oo6pa3Horo CocTOAHMIA
BelL,eCTBa Ha OCHOBE MOMIOXEHMWIA
MONEKYNAPHO-KMHETUYECKO Teopun

Kpuctannuueckue u amopdHbie Tena

CmauyuBaHue un KannnnapHoCTb.
HOBerHOCTHOB HaTAXEeHNe

Tennosoe pacwmnpeHme n cxxatume

Temnepatypa. CBfA3b TemMnepatypbl CO
CKOPOCTbIO TEMIOBOTO LBUXEHUS
yacTuy,

BHyTpeHHASA aHeprusa. Cnocobsl
M3MEHEeHU BHYTPEHHE aHepruu

KonnyectBo yacoB

Bcero

KOHTpO/IbHbIE
paboThl

47

MpakTuyeckue
paboThl

Jata
N3yyeHus

ONEeKTPOHHbIE

umMppoBble
o6pasoBaTesibHble

pecypchbl

Buonuoteka LLOK
https://rn.edsoo.ru/ff0a5256

Buonuorteka LLOK
https://rn.edsoo.ru/ff0a540e

Buonuorteka LLOK
https://m.edsoo.ru/ff0a5800

bnénunoteka LOK
https://m.edsoo.ru/ff0a5530

Bubnuorteka LLOK
https://m.edsoo.ru/ff0a5a26

bnénunoteka LOK
https://m.edsoo.ru/ff0a5¢c60


https://m.edsoo.ru/ff0a5256
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https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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11
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13

14

15

16

17

18

19

20

Buabl Tennonepegayn

Y poK-KOHpepeHuunsa "lpakTuyeckoe
MCNONb30BaHWe TenaoBbIX CBOWCTB
Bel ecTB U MaTepuasnos B Lensax
3HeprocbepexeHnsa"

KonunyectBo TennoTbl. Y genbHas
TEeNJ0eMKOCTb

Y paBHeHMe TEMNNOBOTo GanaHca.
TennoobmeH 1 TennoBOe paBHOBeCKE
NabopaTopHas pa6oTa
"NccneposaHue aBneHusd
Tennoo6MeHa Npy CMEeLW NBaHUH
XOJIOGHON 1 ropayvein Bogbl"

PacueT KofM4yecTBa TENNOThI,
HeoO6X0AMMOTO AN HarpeBaHus Tena

N BblaendaeMoro MM npu oxnaxaeHnn

Nab6opatopHaa pa6ota "OnpeaeneHune
YOeNbHOW TeMN0eMKOCTY BewecTea”

OHepruga Tonnunea. Y genbHasa tennoTa
cropaHus

MnaBneHne n oTBepaesaHune
KpUcTannnyeckux Ten. Y genbHas
TenaoTa njaBneHus

Nab6opatopHasa pa6ota "OnpegeneHune
yAenbHOW TennoTbl NnasfieHns npga”

Mapoo6pa3oBaHUe U KOHAEHCALUS.

48

Buonuorteka LLOK
httDs://m.edsoo.ru/ff0a6412

bnénunoteka LOK
https://m.edsoo.ru/ff0a65c0

Bubnuorteka LLOK
httDs://m.edsoo.ru/ff0a6976

bnénunoteka LOK
httDs://m.edsoo.ru/ff0a7088

Bubnuorteka LLOK
https://m.edsoo.ru/ff0a6a98

bnéenunoteka LOK
httDs://m.edsoo.ru/ff0a6bb0

bnéenunoteka LOK
httDs://m.edsoo.ru/ff0a7b5a

Buonuoteka LLOK
httDs://m.edsoo.ru/ff0a71d2

bnénunoteka LOK
httDs://m.edsoo.ru/ff0a72fe

Buénuorteka LLOK
httDs://m.edsoo.ru/ff0a740c
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21

22

23

24

25

26

27

28
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McnapeHue

KuneHune. YenoHaa Tennora
napoobpasoBaHNA U KOHAEHCaALUN.
3aBUCMMOCTb TEMMNEPATYPbl KUNEHUS
OT aTMOC(epHOro AasfeHus

BnaxHocTb Bo3gyxa. JlabopaTtopHas
paboTa "OnpepeneHue
OTHOCWTENIbHON BAAXHOCTU BO3AyXa'

PeweHwne 3agay Ha onpegeneHne
B/1aXXHOCTK BO3AYyXa

MpuHUMNbl paboTbl TEMSOBbIX
aBurateneii. Maposas Typ6uHa.
[BUratenb BHYTPeHHEro cropaHus

KMJA tennosoro gsuratens.
TennoBble ABUraTeny u 3awmnta

OKpy>XXatolw e cpenbl

3aKOH COXpaHeHUs U npeBpaleHus
3Hepruu B TENOBbLIX MpoLeccax

MoaroToBKa K KOHTPONbHOW paboTe
no teme "TennoBblie AB/IEHUA.
Mi3meHeHMWe arperaTHbIX COCTOSIHWNIA
Beuiectsa”

KoHTponbHas pabota no teme
"Tennosble ABNeHNSA. N3MeHeHNe
arperaTHbIX COCTOAHUIA BewecTBa"

QnekTpusauua ten. Oea poga
3NIeKTPpUYeCcKnX 3apsagoB
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bnénunoteka LOK
https://m.edsoo.ru/ff0a786¢

Buonuoteka LLOK
https://m.edsoo.ru/ff0a7628

Bubnuorteka LLOK
https://m.edsoo.ru/ff0a7c7c

bnénunoteka LOK
https://m.edsoo.ru/ffDa83f2

Buonuoteka LLOK
https://m.edsoo.ru/ffDa86ae
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30

31

32

33

34

35

36

37

38

39

40

Y pok-uccnegosaHue "9nekTpusaynsa
TeNn MHAYKUMERA 1 npu
COMPUKOCHOBEHUN"
B3aumogelicTBMe 3aps>KEHHbIX Ten.
3akoH KynoHa

OIeKTpMYecKoe noJe.
HanpsXeHHOCTb 31eKTPUYECKOT0
nons. MpuHUMN cynepnosnyuu
3/IEKTPUYECKNX Nofel

HocuTtenn anekKTpuyeckux 3apagos.
dnemeHTapHbI1 3apag. CTpoeHue
aToma

MpOBOAHUKM N OUINTEKTPUKN. 3aKOH
COXPaHeHUs 3NIeKTPUYECKOro 3apsasa

PeweHwne 3agay Ha npnmeHeHne
CBOMCTB INEKTPNYECKNX 3apAanos

JNeKTPUYECKUiA TOK, YCNIOBUS €ro
Cyw,ecTBOBaHUSA. VICTOYHUKM
3/1EKTPUYECKOTO TOKaA

ﬂ,eVICTBMﬂ 3/TIEKTPNYHECKOIO TOKa

Ypok-uccnegosaHue "[Leincteue

INNEKTPNUYECKOTO Nonga Ha NPOBOAHUKMN

N oN3NeKTpukn"

3ﬂ6KTpVI‘-I€CKI/Il7I TOK B MeTasnax,
XNAKOCTAX U rasax

JneKTpuyeckas Luenb U eé cocTaBHble
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vyacTtu

Cwuna Ttoka. JlabopaTtopHasa paboTa
"N3mepeHne n perynnposaHue cubl

ToKa"

AneKTpuYecKoe HanpaXxeHwue.
BonbTmeTp. JlabopaTopHas pa6oTa
"N3mepeHne n perynnposaHmne
Hanps>xeHnsa"

ConpoTuB/ieHMEe NPOBOLHUKA.
Y penbHoe CoOnpoTUB/IeHME BelecTBa

Nab6opatopHaa pa6oTa "3aBUCMMOCTb
3/1eKTPUYECKOTO COMPOTUBNEHNUS

NPOBOAHMWKA OT €ro AAWHbI, NaoWwaam
NnoMepeyHoro ceyeHns n martepunana”

3aBMCUMOCTb CUNbI TOKA OT
Hanps>keHna. 3akoH Oma gnd yyacTka
uenm

Nab6opatopHasa paboTa
"NccnepoBaHne 3aBUCUMOCTU CUbI
TOKa, UayuLero yepes pesmcrtop, oT
COMPOTUB/IEHUA pe3ucTopa u
HanpsaXeHWa Ha pesuctope”

[MocnepoBaTenbHOe M napannefibHoe
coegnHeHNA NPpOBOAHUKOB

NabopaTtopHas paboTta "lMpoBepka
npasBuaa CNOXeHUS HaNpPsAXXeHWUn npu
nocnefoBaTe/ibHOM COELUHEHUN ABYX
pe3ncTtopoB”

0.5

0.5
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Nab6opatopHasa pa6oTta "lpoBepka

npaesuna Ans cUbl TOKa Npu
napanfienbHOM COeAUHEHUM
pesncTtopoB”

PeweHune 3afay Ha NnpuMeHeHne
3akoHa OMa gns pasnnyHoro
COefVHEeHMNA NPOBOAHNKOB

Pa6oTa n MOWHOCTb INEKTPUYHECKOTO

Toka. 3akoH [xoynda-/leHua

Nab6opatopHaa pa6ota "OnpegenexHune
paboTbl U MOWHOCTU 3NEKTPUYECKOTO

ToKa"

3!'IeKTpVI‘-IECKVIe uenun n r|0Tpe6|/|TenV|

3NEeKTPUYECKON 3HEPTUUN B ObITY.
KopoTKoe 3aMblKaHue

MoaroToBKa K KOHTPONIbHOW paboTe
no tTeme "ONIeKTpUYeCKue 3apagbl.

3apsAXeHHble Tena u ux
B3aMMOAelicTBUSA. [TOCTOSHHbI I
31eKTPUYECKMNI TOK"

KoHTponibHasa paboTta no teme
"OneKTpuyeckune 3apagbl.
3apsAXXeHHble Tena u ux
B3aMMoaelicTBUSA. MOCTOSHHbI A
3/1eKTPUYECKMI TOK"

[TOCTOAHHbIE MArHUTbI, UX
B3aVIMO,CI,6I7ICTBI/Ie

Y pok-uccnegosaHue "N3yveHne
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nonei NOCTOSAHHbIX MarHMToB"

MarHuTHoe none. MarHuTHoe none
3emMnun 1 ero 3HavyeHune ANA XU3HU Ha 1
3emne

OnbiT OpcTega. MarHuTHoe nosne
3/1eKTPUYECKOTo ToKa MarHutHoe 1
nose KaTylW KN C TOKOM

MpuMeHeHne 3/1EKTPOMArH1UToOB B
TexHUKe. JlabopaTtopHas paboTa
"M3yyeHune fencTBUA MarHUTHOTO
nofd Ha NPOBOAHMK C TOKOM"

dnekTpoaBuratenb NOCTOAHHOIO

ToKa. Micnonb3oBaHue

3aneKTpoABuraTeneii” B TeEXHNYECKNX
yCTpOlCTBAxX W Ha TpaHcnopTe. 1
NabopaTopHas paboTa

"KoHCcTpynpoBaHue N n3yyeHue

paboThl afekTpoaBuratens”

OnbiTel ®apages. 3aKoH
3NEeKTPOMArHUTHON MHAYKLNN. 1
MpaBuno fleHua

AnekTporeHepaTop. Cnocobbl

NONYYEHMNS 3NEKTPUYECKONH" aHeprmu.
ONleKTpoCTaHLUMK Ha 1
BO30O6HOBNAEMbIX UCTOYHMKAX

3Heprum

MoaroToBKa K KOHTPONbLHOW paboTe
no Teme "OIEKTpPUYECKUE U

53
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MarHUTHbIE IBNEHNA"

KoHTponbHas pabota no teme
"ONeKTpPMUYECKME N MArHUTHbIE
ABneHuna"

Pe3epBHbIi ypoK. PaboTa c TekCcTaMm
no teme "TennoBble ABNEHNSA"

Pe3epBHbIl ypoK. PaboTa c TekCcTaMm
no teme "MOCTOAHHDbIN
3/1eKTPUYECKMI TOK"

Pe3epBHbI ypok. PaboTa c TekCcTaMm
no teme "MarHMTHbIE ABAEHNA"

OBWEE KONMMNYECTBO YACOB IO
MPOrPAMME

68
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9 K/TACC

Ne n/n

Tema ypoka

MexaHunyeckoe ABuxeHue. MartepuanbHasg
TOYKa

Cunctema otcyeta. OTHOCUTENBHOCTb
MEXaHWUYECKOro ABMXKEHMNS

PaBHOMepHOE MPSAMOIMHENHOE LBUXKEHUE

HepaBHOMepHOe NPAMO/INHeHOe
ABuKeHue. CpeaHAs U MTHOBEHHAS
CKOPOCTh

MpsMoNMHeiHOe PaBHOYCKOPEHHOE
ABVKEHUE. Y CKOpeHue

CKOpOCTb NPSAMOSIMHEAHOTO
pPaBHOYCKOPEHHOTO ABMXeHUA. Mpaduk
CKOpOCTH

Nab6opatopHasa pa6ota "OnpeaeneHune
YCKOPEHMA Tena Npu paBHOYCKOPEHHOM
OBVXXKEHWMW NO HAaK/MIOHHON naockocTun"

CBob6ogHoe nageHune ten. OnbiThl Fanunnes

PaBHOMEpPHOE JBUXEHUE MO OKPYXHOCTU.
Mepuog u yactoTa obpaweHus. JInHeliHas
W yrnoBas ckopocTu

KonnyectBo yacoB

Bcero

KOHTpO/ibHbIE
paboThl

55

MpakTuyeckue
pa6oThbl

[Jata
N3yyeHus

ONEeKTPOHHbIE

umMdpoBble
o6pasoBaTesibHble

pecypcbl
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LleHTpoCTpEMNTENbHOE YCKOPEHME
MepBblil 3aKOH HblOTOHA. BekTop cubl

BTopoii 3aKoH HblOTOHa.
PaBHOogelcTBYylOWasa cuna

TpeTnit 3aKoH HbtoToHa. Cynepnosnuma
cun

PeweHwne 3agay Ha NpUMeEHeHNe 3aKOHOB
HbOTOHA

Cwuna ynpyroctu. 3akoH N'yka

PeweHune 3agay no reme «Cuna
ynpyrocTtu»

NabopatopHasa pabota «OnpegeneHune
XECTKOCTU MPYXMHbI»

Cuna TpeHusa

PeweHune 3agay no teme «Cuna tpeHna»

Nab6opaTtopHaa pa6ota "OnpeaeneHune
KoappuumeHTa TPEHUA CKONbXeHNS"

PeweHwne 3agay no teme "3aKOHbI

HbioToHa. Cuna ynpyroctu. Cuna tpeHua”

Cuna TAXECTW M 3aKOH BCEMUPHOTO
TArOTEHUA. Y CKOpeHne cBO6OAHOTO
nageHus

Mmnynbc Tena. Umnynbc cunbl. 3aKoH
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COXpPaHeHWs UMNynbca. Y Npyroe u
Heymnpyroe B3anMoAeicTBuMe

PeweHwne 3agay no teme "3akoH
COoXpaHeHusa mmnynsca"

MexaHun4yeckas pa60Ta M MOLWHOCTb

Pa6oTa CUAbI TSXKECTU, CUMLI YIPYTOCTM U
CUMbl TPEHUS

NabopatopHasa pabota «OnpegeneHune
paboTbl CUAbI TPEHWUS NPU PABHOMEPHOM
OBVIXXKEHWM Tena no ropu3oHTanbHOM
MOBEPXHOCTU»

CBs3b 3Hepruu v paboTbl. MoTeHLMaNbHas
aHeprus

KunHeTnueckaa aHeprua. Teopema o
KMHETMYECKON aHeprum

3aKoH COXpPaHEeHNA aHEPINN B MeEXaHUKe

Kone6aTenbHOe ABUXXEHWE U €ro
XapaKTepUCTUKM

3aTyxat e KonebaHus. BolHYXAEHHbIE
Kone6aHus. Pe3oHaHC

MaTeMaTU4YeCKNA N NPYXWUHHbIA
MasTHUKN

3aBuMcMMOCTb Nnepuoga KonebaHuin ot
XEeCTKOCTU NPYXWUHbI 1 MaccChl rpysa
MpeBpalieHne aHeprum npu
MeXaHN4yeckKnx KonebaHunsax
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NabopatopHasa pabota «OnpegeneHune
4yacToThl U Nepuofa KonebaHuii
NPYXWHHOTO MasTHUKa»

MexaHuyeckue BoNMHbl. CBOICTBA
MeXaHU4yecKnx BosH. MpoaonbHble U
NnornepeyHble BOJIHbI

3BYyK. PacnpocTpaHeHue U OTpaxeHue
3BYyKa
Ypok-uccnegosaHue "HabnwoaeHue

3aBUCUMOCTUN BbICOTbl 3BYKa OT yacToThbl"

(POMKOCTb 3ByKa M BblCOTa TOHA.
AKYCTUYECKNI pe3oHaHc

Y poK-KOHpepeHUMa "Y NbTpasByK U
MH(Pa3ByK B MPUPOJEe U TeEXHUKe"
KoHTponbHaa pa6oTa no TemMe "3aKOHbI
coxpaHeHus. MexaHun4yeckune KonebaHus u
BOJIHbI"

ONleKTpoMarHuTHOe noJe.
ONeKTPOMArHUTHbLIE BOJIHbI

CBoOMCTBA 3/IEKTPOMArHUTHbIX BOJH
Ypok-kKoHPepeHuunsa "L kana
3/IEKTPOMAarHUTHbLIX BOMH. Vicnonb3oBaHue

3/IEKTPOMarHUTHbLIX BOMH A1 COTOBO
cBaA3n"

PelleHne 3af4ay Ha onpejeseHne 4acToThl
W O/IMHbI 31EKTPOMArHUTHOW BOMHbI

SHEKTpOMaFHI/ITHaFI npupoga ceeTa.
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CKOpOCTb cBeTa. BonHoBbIe cBONCTBA
CBeTa

McTouHukm cBeTa. MNpamMonnHeliHoe
pacrnpocTpaHeHue cBeTa. 3aTMeHuUA
ConHua un JTyHbl

3aKOoH oTpaXeHuns ceeTta. 3epkana.

PeweHne 3agay Ha NMPUMEHEHNE 3aKOHa
OTpaXeHnqa ceeTa

npe]'IOMI'IEHI/Ie cBeTa. 3aKoH npenoMneHnA

cBeTa

MonHOEe BHYTPEHHEE OTPaXKeHMe CBeTa.
Mcnonb3oBaHWe NOMHOTO BHYTPEHHETO
OTPaXXeHWsi B ONTUYECKUX CBETOBOAAX

JInH3bl. ONTHUYyeckass cuna NNH3bI

MocTpoeHue N306pa>KeHNn B NMH3aX

Nab6opatopHasa pa6ota "OnpegenexHune
(hOKYCHOTO pacCcTOAHUA N ONTUYECKO
cunbl cobupatowen nuH3b"

YpoK-KOH(epeHUnsa "OnTuyeckue
NNH30BbIe Npubopbl™

[(na3 Kak onTnyeckasa cucrema. 3peHue

Y pok-KoHPepeHumnsa "LedeKTbl 3peHUS.
Kak coxpaHuTb 3peHune"”

BonHOBbIe CBOICTBA CBeTA: ancnepcua,
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OBW EE KOJIMYECTBO YACOB MO NPOrPAMME

MHTepdepeHUUs n udpakyna
OnbiThl Pe3epoppra n nnaHetapHas
Mofenb atoma

PagnoakTMBHOCTbL M eé BUAbI

CTpoeHue aToMHOro agpa. HyknoHHas
Mogenb

CTpoeHUe aTOMHOTO sgpa

HyknoHHaa mogenb

AnepHble peakuuu

fAoepHas sHepretTuka

[JelicTBMe pagMoOaKTUBHBIX WU3NYYeHUI Ha
XWBbIE OPraHnU3Mbl

KoHTponbHasa paboTa

MoBTOpeHue Kypca pu3nkKnM 3a 9 Knacc

68

60

13

buénnoteka LLOK
https://rn.edsoo.ru/ff0c12a8

Buonuoteka LLOK
https://m.edsoo.ru/ff0c1672

buénmnoteka LLOK
https://rn.edsoo.ru/ff0c18ac

bubnnoteka LLOK
https://rn.edsoo.ru/ff0c18ac

Buonuoteka LLOK
https://rn.edsoo.ru/ff0c18ac

buénnoteka LOK
https://rn.edsoo.ru/ff0c18ac

buénnoteka LOK
https://rn.edsoo.ru/ff0c18ac

buénnoteka LOK
https://rn.edsoo.ru/ff0c18ac

bubnnoteka LLOK
https://rn.edsoo.ru/ff0c18ac


https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac

YYEBHO-METOONYECKOE OBECITEHEHUVE OBPASOBATEJIbBHOI O INPOLECCA
OBASATEJIbHbIE YUEBHbLIE MATEPUAJIbI AJTA YUHEHUKA

-MepblwknH A.B. .®dunsnka. 7 knacc. basoBblil ypoBeHb. Y4yebHuUkK, M.: «[MpocBeweHme»
- MepbiwkuH A.B. ®usmka. 8 knacc. basoBbil ypoBeHb. Y4yebHuK, .M.: «[MpocBeweHme»

- MepblwkuH A.B., TyTHUK E. M. ®usuka. 9 knacc. basoBblil ypoBeHb. YuebHUK, .M.: «[MpocBeweHme»

METOONYECKUE MATEPUVAJIbI O1A YUYNTEA

https://prosv.ru/search/?categories=pedagogamé&search=%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0

LNDPOBbLIE OBPA3SOBATEJIbHbIE PECYPCbI 1 PECYPCbl CETU UHTEPHET

bubnuoteka LLOK https://rn.edsoo.ru/ffDc12a8
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