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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOT'O 00IIero o0pa3oBaHuUs
COCTaBJICHA HA OCHOBE TMOJIOKEHUI U TpeOOBaHWI K pe3ysbTaram
OCBOCHHMS Ha 0a30BOM YpOBHE OCHOBHOW 00Opa30BaTENbHOW MPOTrpaMMBl,
npencrasieHHbix B ®I'OC OO0, a Ttakxke ¢ yd€toM (QeaepaibHOil
paboueit mporpammbl BocniuTaHus W KoHuenuuu mnpenoaaBaHUs
yueOHoro npeamera « Pu3nka.

Conepxanue  mporpamMMmbl 1o (U3MKE  HampaBiIeHO  Ha
dbopMHpOBaHHE €CTECTBEHHOHAYYHOM TPaAaMOTHOCTU OOYYalOIIUXCSA U
OpraHu3alMi0 HW3y4YeHUs (U3NKK Ha JIESITeNbHOCTHOM oOcHoBe. B
IporpamMme Mo (pU3MKe YYUTHIBAIOTCS BO3MOXKHOCTH YYEOHOTO MpeaMeTa
B peanuzauuu TpedoBanuit ®I'OC OO0 k miiaHUpyeMbIM JIUYHOCTHBIM U
METaINpeIMETHBIM pE3yJbTaTaM OOYYEHHs, a TaKkKe MEXIPEIMETHbIC
CBSI3U €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB HA YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusl.

[Iporpamma 1o (Qu3MKe yCTaHaBIMBAET pacipenesieHue y4eOHOro
MaTepuaia mo rojaMm oOydeHus (Mo Kjiaccam), Ipeajiaraet MmpuMEepHYyIo
MOCJIEI0BATENBbHOCTh U3YUYEHHUSI TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHS
IPEIMETHOTO COJEpXKaHUs M y4€Te BO3PACTHBIX OCOOEHHOCTEM
00yJaroIIMXCsl.

[Iporpamma 1o ¢u3uke pa3paboTaHa C 1EIbI0  OKa3aHUs
METOIMYECKON MOMOIIM YYUTETI0 B CO3JaHUU paboueld MporpamMmsbl IO
y4eOHOMY MPEIMETY.

®duznka SBISETCS CUCTEMOOOPA3YIOIIUM JJIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB, MOCKOIbKY (hM3MUECKHE 3aKOHBI JIEKAT B OCHOBE
IIPOIICCCOB U SIBJICHUM, M3y4aeMbIX XUMHEH, OMOJIOTHEH, acCTpOHOMUEH U
dbu3udyeckord reorpaduell, BHOCHUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPEIOCTaBIseT HauboJee siCHbIe 00pa3Ibl MPUMEHEHUS
HAyYHOTO METOJA MO3HAaHMS, TO €CTh CIoco0a MOTyYeHUs JOCTOBEPHBIX
3HAaHUU O MUpE.

OnHa W3 TJIaBHBIX 33/1ad (PU3HYECKOTO OOpa3oBaHUS B CTPYKTypE
oOmero oOpa3oBaHus COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYUYHOM
IPaMOTHOCTH M UHTEpeCca K HayKe y 00yUJaroImxcs.

N3yuenne ¢u3zuku Ha 0a30BOM ypOBHE MPEIOJIAracT OBJIAJCHHE
CHEAYIOIIMMUA KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-
Hay4YHYIO TPaMOTHOCTb:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OIGHMBATh W TOHHUMATh OCOOEHHOCTH  HAY4YHOTO
UCCIIEOBAHNS;

e MHTEPOPETUPOBATh JAHHBIE W MCIOJb30BATh HAyYHbIC
JIOKa3aTeIbCTBA JJI MOJTyYEHUS! BHIBOJIOB.

[emn w3ydyeHuss ¢uU3NKK HA YpPOBHE OCHOBHOTO  OOIIIETO
oOpa3zoBanusi ompeneiaeHsl B KoHIenuu mnpenogaBaHus Yy4eOHOTO
npeameTa «®Pusnka» B 00pa30BATENBHBIX OpTraHM3ausix Poccuiickoit
Odenepanuu,  peaNM3YIOMIUX  OCHOBHBIE  00IIeo0Opa3oBaTeIbHBIC
porpaMmsbl, yTBEpKIEHHOM pemenueM Komneruu MuHncTepcTBa
npocenienns: Poccuiickoit @enepamnuu (mpotokon ot 3 aexadbps 2019 r.
No [1K48H).

Heau ndyyenuss Gpusuku:



e TMpHOOpETEeHHWE WHTEpeca W CTPEMJICHHS OOyYaroIIuXxcs K
HAyYHOMY M3yUEHUIO MIPUPOJIBI, PA3BUTHE WX HHTEIUICKTYaIbHBIX
¥ TBOPYECKHUX CIIOCOOHOCTEH;

e Dpa3BUTHE TMPEACTABICHUN O HAYYHOM METOJC IIO3HAHUS W
dbopmupoBanue UCCIIEIOBATEITLCKOTO OTHOIICHUS K
OKPY>KaIOIIUM SIBIICHUSIM;

e (opMHpoBaHHE HAyYHOTO MHPOBO33PEHUS KakK pe3yibTaTa
U3yYCHUsT OCHOB CTPOCHHSA MaTepud H (yHIaMEHTAIbHBIX
3aKOHOB (DM3HKH;

e (opmupoBaHHE TPEJACTABICHUNH O PONMU (U3HUKHU IS Pa3BUTHS
JAPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU W TEXHOJIOTHA;,

e pa3BUTHE TPEICTABICHHA O BO3MOXHBIX cdepax Oymymen
po(heCCUOHATLHONM  JIeATEIIPHOCTH, CBS3aHHOH C (QHU3UKOM,
MOJITOTOBKA K JAJIbHEHIIIEeMy 00y4eHHI0 B ’TOM HaIPaBJICHUH.

JlocTikeHHWe H3TUX IeJiel mporpaMmbl MO (PU3MKE HA YPOBHE

OCHOBHOrOo  00miero  oOpa3oBaHUsi  OOECIEYMBACTCA  PEIICHUEM
CJIEIYIOLIUX 32124

e TMpuoOpeTeHre 3HAHUN O JUCKPETHOM CTPOCHHUM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, OJJIEKTPUYECKUX, MArHUTHBIX W
KBAHTOBBIX SIBJICHHSIX;

e TMpUOOpETEHHWE YMEHHI ONMUCHIBATH U OOBICHATH (U3HUECKHE
SIBJICHUSI C UCTIOJIb30BAHUEM TOJTYyYEHHBIX 3HAHU;

e OCBOGHHE METOJIOB PEIICHUS MPOCTEHIIMX PaCYETHBIX 3a7a4 C
UCIIOJIb30BaHUEM  (U3MYECKUX  MOJENe, TBOPUYECKUX U
IPAaKTHKOOPHEHTHPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHHUU HAOIIO/IATh IPUPOJIHBIC SIBICHUS U BBITIOTHSATH
OMbBITHI, JabOpaTOpHbIE pabOThl U  AKCIEPUMEHTAIbHbBIC
UCCJICIOBAHUSI C UCTIOH30BAHUEM U3MEPUTEILHBIX MPUOOPOB;

e OCBOeHHE TMpPUEMOB paboThl ¢ wuHPOpMAIMEH (U3HIECKOTO
colepkaHusi, BKIOuYas HUHPOPMAIMIO O  COBPEMEHHBIX
JTOCTIKEHUSIX (PU3UKH, aHAJIN3 M KPUTHUYECKOE OIICHUBAHUE
uH(bopMaIny;

e 3HAKOMCTBO cO cdepamu mpodhecCUOHATHHOU AESITEIbHOCTH,
CBS3aHHBIMH C (DM3HKON, W COBPEMEHHBIMU TEXHOJIOTHSIMU,
OCHOBAHHBIMU Ha JOCTHKEHUAX (HU3UUYECKON HAYKH.

Ha usyuyenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus otBonutca 238 yacoB: B 7 kiacce — 68 yacoB (2
yaca B HeJIeN0), B 8 kiracce — 68 gacoB (2 yaca B Heflen0), B 9 Kjacce —
102 yaca (3 yaca B HEJIETIO).

[Ipenyaraemselii B mporpamMme 1o (pusuke nepeueHb J1adopaTOPHBIX
paboT U OMBITOB HOCUT PEKOMEHIATENBHBIA XapaKTep, yUYUTEIhb JeNaeT
BBHIOOp TPOBEJEHUSI JIAOOPATOPHBIX pPaOdOT U OMBITOB C YYETOM
WHJIUBUIYAJTBHBIX ocoOeHHOCTEH oOydJarornmxcs, CIIMCKA
AKCIIEPUMEHTANILHBIX 3aJaHuil, TpejiaraeéMbplXx B paMKaX OCHOBHOTO
roCcyJapCTBEHHOTO IK3aMeHa o buzuke.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0ILEro MUpa.

duzuka — Hayka O mpupope. SBieHus npuponbl. Dusznyeckue
SABJICHUS: MEXAHMYECKHE, TEeIUIOBbIe, JJICKTPUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE.

O®uznueckre BedUYUHBL. M3MmepeHwe (PU3NYECKUX  BEITUYHH.
Odusndeckue Mnpudopsl. IlorpemHocts udMepeHuit. MexayHapoaHas
CUCTEMA CAMHHII.

Kak ¢usuka m apyrue ecTecTBEHHblE HAYKH H3Yy4alOT MPHUPOIY.
EcTecTBeHHOHAyuUHBI METOJ TMO3HAHUA: HAONIOJCHHE, TOCTAaHOBKA
HAyYHOTO BOMPOCA, BBIJBUKEHUE THIIOTE3, IKCIIEPUMEHT MO MPOBEPKE
runoTe3, o0ObsiCHEHWE HaOmogaeMoro siBjaeHus. Onucanue PU3nYecKux
SIBJICHUH C TIOMOIIBIO MOJIETIEN.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, JJEKTPUYECKUE, MATrHUTHBIE,

CBETOBBIC SIBJICHUS.

2. Ousnueckue MpPUOOPHI W TpoLEaypa TMPSAMBIX HU3MEPEHUN
aHAJIOTOBBIM U U(PPOBBIM MPUOOPOM.

Jlabopamopnwie pabomuel u onvimol.

Omnpenenenue 1EHbI ISJICHUS IKaJIbl U3MEPUTEILHOTO TTprbopa.
N3mepeHne paccTosHUil.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbIX TEI.

N3mepenne  temmeparypbl NpU  MOMOIIM  KHJIKOCTHOTO
TEpPMOMETpPA U JATYMKA TEMIIEPATYpPHI.

6. IIpoBeneHue uccieaoBaHUs MO MPOBEPKE TMIOTE3bI: NATBHOCTD
noJiéTa Mmapuka, MyImeHHOr0 TOPU30HTAIBHO, TeM OOJIbIle, YeM
Oo0JIBIIIE BRICOTA TTyCKAa.

Paznen 2. IlepBoHayasibHbIe CBeI€HUA 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbI, UX pa3mepbl. ONBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIB>xenue dactul] BeuiectBa. CBsI3b CKOPOCTU JBUKEHHS YACTHIL C
TemriepaTypoil. bpoyHoBckoe nBmwkenue, nuddysus. Bzaumoneiictpue
YacCTHIl BEIIECTBA: MPUTSHKEHUE U OTTAJIKUBaHUE.

ArperaTHble€ COCTOSIHMSI BEILIECTBA: CTPOCHUE Ta30B, KUIKOCTEU U
TBEPABIX (KPUCTALIUYECKUX) Tel. B3auMoCBs3b MEXIy CBOWCTBaAMHU
BEILIECTB B PA3HBIX arperaTHbIX COCTOSIHUAX M UX aTOMHOMOJIEKYJISIPHBIM
ctpoenreM. OCOOEHHOCTH arperaTHhIX COCTOSTHUM BOIBI.

Jemoncmpauuu.

1. HaOmoneHnne OpOyHOBCKOTO TBUKEHHSL.

2. Habmonenue nuddysun.

3. HaOmionmenue siBieHH, OOBSCHAIOMIMXCA TMPUTHKEHUEM WA
OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka auaMeTpa aToMa METOJIOM PSiOB (C MCIOJIb30BAHUEM
dboTorpadumuii).

2. OmbITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.
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3. OnbITel TO OOHApYKEHUIO JEUCTBHUSI CHJI  MOJIEKYJISIPHOTO
MPUTSKSHMUSL.

Paznen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.

Mexanudeckoe JABuxkeHuE. PaBHOMepHOE W HEpaBHOMEPHOE
newxenue. Ckopoctb. CpelHssE CKOpPOCTh TMPU  HEPABHOMEPHOM
JBYKEHUU. Pacy€T myTu 1 BpeMeHU JABUKCHUS.

SIBnenue wuHepuuu. 3aKOH HMHepUUU. BzaumonelcTBue Ten Kak
OpUYMHA W3MEHEHMsI CKOpPOCTH JBMXKEHHs Tel. Macca kak Mepa
uHepTHOCTH Tena. IlnoTtHocTh BemectBa. CBs3b  IJIOTHOCTU  C
KOJIMYECTBOM MOJIEKYJI B €/IMHUIIE 00bEMA BEIlleCTBa.

Cuna kak xapakTepucTuka B3aumojiectus Ten. Cuiia ynpyroctu u
3akoH ['yka. M3MmepeHue cuibl ¢ MOMOUIBIO JUHAMOMETpa. SIBieHHE
TATOTEHUs] U cuia TsokecTH. Cuia TSHKECTH Ha JIpyrux IutaHerax. Bec
tena. HeBecomocTs. CroskeHue Cuil, HalpaBJICHHBIX MO OJIHOM MPsSMO.
PaBHogeiicTByromas cun. Cuna TpeHus. TpeHue CKOJbKEHUSI U TPEHUE
nokosi. TpeHre B IpUpOJE U TEXHUKE.

Jemoncmpayuu.

HaGnronenue MexaHnueckoro IBMXKEHHS Tela.

N3MepeHne CKOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.

HabGnronenue siBneHust HHEPIUU.

Hab6nronenue n3aMeHeHusi CKOpOCTH IPU B3aUMOJICHCTBUU Te.

CpaBHeHHE Macc 10 B3aMMOJICVCTBUIO TEN.

CrnoxeHue Cuil, HalpaBJICHHBIX 110 OJTHON TIPSIMO.

./Iaéopamopubte paéombt U onvimol.

1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOIO JBHKEHUS (IIapuKa B
KUIKOCTH, MOJIEITH SJICKTPUIECKOTO aBTOMOOUJISL U TaK Jayiee).

2. Ompepenennre cpeaHel CKOPOCTH CKOJIBKEHHsI Opycka WId

HIapyKa 1Mo HaKJIOHHOM IIOCKOCTH.

Ornpenenenue MI0THOCTH TBEPAOTO TeNa.

4. OmbITBI,  JEMOHCTPUPYIONIME  3aBUCUMOCTh  PACTSDKCHUS
(medopmariun) IpyKUHBI OT TPUIIOKEHHOU CHUJTBI.

5. OnbIThl, JI€MOHCTPUPYIOIIUE 3aBUCUMOCTb CHWJIBl TPEHUS
CKOJIb)KEHHSI OT Beca Tejla M XapakKTepa COIMPUKACAIOIMIMXCS
IIOBEPXHOCTEMN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

Hasnenue. CrnocoObl yMEHBIIICHUS W YBEJIUYCHHS JaBJICHUS.
JlaBnenue ra3za. 3aBUCUMOCTD JIaBJICHUA Ta3a OT 00bEMa, TeMIepaTyphl.
[lepenaua naBneHust TBEPABIMU TEJIaMH, KUJIKOCTAMHU U Ta3aMu. 3aKOH
[Tackans. [TneBMaTHueckre MamvHbl. 3aBUCUMOCTD JIaBJICHUS KUIKOCTH
ot rayOunbl. ['mupocrarnueckuii mapamokc. CooOmiaronmecss Cocybl.
[M'unpaBnuyeckue MEXaHU3MBI.

Atmochepa 3emam u armocdepHoe naBieHue. [IpuuuHBI
CYIIIECTBOBAHMS BO3AYIIHON 00o0mouku 3emin. OmnweiT Toppuyerniu.
Usmepenne armochepHOTO daBiCHHS. 3aBUCHUMOCTH aTMOC(HEpPHOTO
JaBJICHUSI OT BBICOTHI HaJ ypoBHeM Mops. [lpubopsl mis uzmepeHus
aTMOC(EPHOTO JTaBIICHUS.

JleicTBHE KUJIKOCTM M Tra3a Ha IMOrpyKEHHOE B HHUX TEJIO.
Brirankuaromas (apxumenona) cuia. 3akoH Apxumena. [InaBanue Ten.
Bo3znyxonnasanue.

Jemoncmpayuu.

1. 3aBHUCHUMOCTH JABJICHHS Ta3a OT TEMIIEPATYPHI.

oupepwNRE
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[lepenaua naBieHUs ) KUIKOCTHIO U Ta30M.

Coo0maromuecs Cocy/ibl.

['mppaBnuueckui npecc.

[IposiBieHue necTBUS aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00BbEMaA MOTPY>KEHHON
YacTH TeJa U IIOTHOCTH JKHUJIKOCTH.

7. PaBEHCTBO  BBITAJIKMBAIOLIEH CHUJIbI BECY  BBITECHEHHOMU
AKUJTKOCTH.

8. YCIOBHME IUIABAaHWS TEJ: IUIABAHUE WJIM TMOTPYKEHUE TEN B
3aBUCHUMOCTH OT COOTHOIIEHUS IJIOTHOCTEM TeNa U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTHM Beca Teja B BOJAE€ OT OO0BEMaA
NOTPYKEHHOM B )KUJKOCTh YACTH TEJNA.

2. OmnpenenieHUE BBITAIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH Ha TENO,
IIOIPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBL,
JNEUCTBYIOIIEH HA TEJO B KUIKOCTH, OT MacChl Tela.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAIIKUBAIOIICH
CWJIbl, JEHUCTBYIOUIEH Ha TeIO0 B JKUIKOCTH, OT O00BEMa
IOIPY’KEHHOM B JKMAKOCTb YAaCTH TeJa U OT IUIOTHOCTH
KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYHPOBAHHE JIOIKU U
OIpeAeIieHUE €€ TPy30H0AbEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexanuueckas pabota. MOIHOCTb.

[IpocThie MexaHW3MBI: pblyar, OJIOK, HAKJIOHHAS TIUIOCKOCTb.
IIpaBuio paBHOBecus pbryara. lIpumeHeHne mnpaBuia paBHOBECUS
peiuara kK OJoky. «3omotoe mpaBwio» wMexaHuku. KIIJ[ mpocteix
MexaHu3MOB. [IpocTbie MeXaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas sHeprusa. Kunernueckas v oTeHIMAIbHAS SHEPTUSL.
[IpeBpaiienrie OOHOTO BUJIa MEXAHWYECKOW SHEpPruu B JAPYroil. 3aKoH
COXPaHEHMS DHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Ompenenenue pabOTHl CWIBI TPEHHUS TPU PABHOMEPHOM

JBUKEHUU TeJa 110 TOPU3OHTAIIBHON TOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.

3. N3mepenue KII/] HaKJIOHHOW MIOCKOCTH.

N3yueHune 3aKk0Ha COXpaHEHUSI MEXAaHUYECKON SHEPTUH.

4.
8 KJIACC
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Pa3gea 6. TenmioBbIe ABJICHUS.

OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJSIPHO-KMHETUYECKOW  TEOPUH
CTpoeHMsl BemiecTBa. Macca u pa3Mmepbl aTOMOB M MOJIeKyJd. OTNBITHI,
MOJATBEPKAAIOIIME OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON
TEOPHH.

Mopaenun  TBEPAOro, JKHUIKOTO M Tra3000pa3HOrO0  COCTOSHHM
BemecTBa. Kpucrammueckue nu amopdusie Tenma. OObsICHEHHE CBOMCTB
ra3oB, )KUJIKOCTEW U TBEPJBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJISPHO--



KMHETUYECKOU Teopur. CMauynBaHUE U KAWUIAPHBIE ABICHUSA. TEIIoBoe
pacCIIMpPEHUE U CKATHE.

Temneparypa. CBsA3bp TemmepaTypbl €O CKOPOCTBIO TEIIOBOTO
NBWKEHUsT 4vacTull. BHyTpeHHsis osHeprus. CrnocoObl W3MEHEHHs
BHYTPEHHEW SHEpruu: TeIvionepeaaya M coBepileHue padoThl. Bumisl
TEIUIONEPEAAYH: TEMIIOMPOBOJHOCTh, KOHBEKIIMS, U3ITyUCHUE.

KosmnuectBo Temnorel. YaenbHas TEMIOEMKOCTh — BEILIECTBA.
TeriooOMeH M TEMOBOE paBHOBeCHE. YpaBHEHHE TEIUIOBOrO OaiaHca.
[InaBneHre uW OTBEpPAECBAHHME KPHUCTAJUIMUYECKUX BEUIECTB. Y AENbHAs
Teriora riasneHus. [lapooOpa3zoBanue u koHaeHcanus. Mcnapenue.
Kunenune. VYaenbHas Temora mapooOpa3oBaHUs.  3aBUCUMOCTD
TEMIIepaTypbl KUTIEHUSI OT aTMOC(EPHOTO AaBICHHUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIMBa. Y IeJIbHas TEIJI0Ta CTOPAHUS.

[Mpunnuner  pabotel  TemnoBbix jaBurateneid KIIJ[ TeroBoro
aBuraress. TerioBble IBUTAaTENN U 3aIIUTa OKPYKAOIIEH CPEIbI.

3aKOH COXpaHEHHSI M TMPEBPAIICHUS DSHEPrUd B  TEIJIOBBIX

npoieccax.
Jemoncmpayuu.
1. HabmroneHnue OpoyHOBCKOTO ABHIKCHHS.
2. HaGmonenue nuddysuun.
3. HaGmronenue siBiaeHUN CMauMBaHUS U KalTWJUIIPHBIX SBICHUH.
4. HalmroieHne TerioBOro pacmpeHus Tel.
5. M3MeHeHue [aBieHWsT Ta3a TMpU H3MEHEHHMHM O0bEéMa W

Harpe€BaHWU WIM OXJIAXKICHUHU.

IIpaBusna u3aMepeHus TeMIIEPATYPHI.

Bue! Tennonepenayu.

OxnaxaeHue Ipu COBEPIICHUN PaOOTHI.

HarpeBanue npu COBEPLICHUH pabOTHI BHEIITHUMHU CHUJIAMH.

10. CpaBHeHUE TETUIOEMKOCTEHN pa3IMUHBIX BEIIECTB.

11. HaOmronenue KureHus.

12. HabmroaeHne mocTosHCTBa TeMIIepaTyphl IIPH TIJIaBJICHUH.

13. Mogenu TeJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomel u onvimol.

1. OneITBl MO OOHAPYKCHHUIO JICMCTBUS CHJI MOJICKYISIPHOTO
MPUTSHKEHUS.

2. OnpITHl MO BBIPAIMBAHWIO KPUCTAJIJIOB MOBAPEHHOM COJU WIIH
caxapa.

3. OnpITel 1O HAOIIOJMCHWIO TEIJIOBOTO pPACHIMPEHUS Ta3oB,
KHUJIKOCTEN U TBEPABIX TEI.

4. OmpenesneHue JaBICHUS BO3IyXa B OalNIOHE HITTPHUIIA.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JJABJIICHHS BO3yXa OT
ero o0bEMa 1 HarpeBaHMs WJIH OXJIAXKICHUS.

6. IIpoBepka rumoTe3sl TUHEHHON 3aBUCHUMOCTU JUITMHBI CTOJIOMKA
KUIKOCTH B TEPMOMETPUIECKON TPyOKE OT TeMIiepaTyphbl.

7. HabGmiomenue w3MeHEHUST BHYTPEHHEW DOHEpPruM Tela B
pe3ynbTaTe TeIUIonepeiadu U padOThl BHEIITHUX CHIL.

8. MccnenoBanue sBIeHHS TEIJIOOOMEHA TMPH CMEIIMBAHUH
XOJIOJHOW U TOPSTYEN BOJIBI.

9. OmnpezneneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON MpH
TEII000MEHE C HarpeThIM METAUIMUYCCKUM LIHJIHHIPOM.
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10. OnpenenieHne yaeabHON TEITOEMKOCTH BELIECTBA.

11. MccnenoBanue nmpoliiecca uCIapeHus.

12. OnpenesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIABJICHUS JIbA.

Paznen 7. DaekTpruyecKkue 1 MATHUTHBIE SIBJICHHS.

OnekTpuzaumss Ten. JIBa  poga  dIEKTPUYECKHUX — 3apsIoB.
B3aumopeiicTBue 3apspkeHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTH CHJIBI
B3aUMOJECHUCTBUS 3apsHKEHHBIX TE OT BEJIMYUHBI 3apsiiOB U PACCTOSHUS
MEXTy TeJIaMH ).

OnekTpudeckoe mnosie. Hanpsyk€HHOCTh AJIEKTPUYECKOTO  MOJIA.
[IpuHUUN Cyneprno3uuuu HJIEKTPUUECKUX ToJied (HAa KayeCTBEHHOM
YpPOBHE).

Hocurenu snektpuyeckux 3apsAI0B. DIEMEHTAPHBIN JIEKTPUUECKUM
3apsa. Crpoenue aroma. IIpoBOIHMKM UM JUANEKTPUKH. 3aKOH
COXPaHEHHUs IEKTPUUYECKOTO 3apsaa.

OJIEKTPUYECKUM TOK. YCJIOBHUS CYHIECTBOBAHUS JJIEKTPUUYECKOTO
TOKa. VICTOYHMKM TOCTOSHHOTO TOKA. J[EMCTBUS 3JIEKTPUUECKOTO TOKA
(TemioBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUN TOK B HKUIKOCTSIX
U ra3ax.

OnekTpuueckas nenb. Cuiia TOKa. DIJIEKTPUYECKOE HAIPSIKEHHUE.
ComnpoTuBiieHHE NPOBOJHHUKA. YJEIbHOE CONPOTHBJIECHUE BEIIECTBA.
3akoH Owma nna yuactka nenu. llocnemoBaTenbHOE W THapajlieNbHOE
COEIMHEHME MTPOBOIHUKOB.

PaboTa 1 MOIIHOCTH 3JMeKTprUYecKoro Toka. 3akoH Jlxoyns—Jlenna.
DNEKTPUYECKUE TENU U MOTPEOUTENH SICKTPUUECKON SHEPTUu B OBITY.
KopoTtkoe 3aMbikanue.

[ToctostHHbIE MarHuThl. B3anmoaencTBUE IMOCTOSIHHBIX MAarHUTOB.
MaruutHoe noje. MarHuTHoe 1noJie 3eMJId U €r0 3HAUY€HUE JI )KU3HU Ha
3emne. OmnbIT Opcrega. MarHuTHOE MOJIE DJIEKTPUYECKOTO  TOKA.
[IprumeHeHue 3EKTPOMAarHuTOB B TEXHUKE. J[€MCTBUE MArHUTHOIO MOJIS
HAa TMPOBOJAHUK C TOKOM. OJIEKTPOJABUIaTElb TMOCTOSIHHOTO TOKA.
Hcnonb30BaHue 3MEKTpOABUTaTENICd B TEXHUYECKUX YCTPOWCTBAX U Ha
TPaHCIIOPTE.

Onbitel ®apaned. SIBaeHuMe  AIEKTPOMArHUTHOM — MHAYKIHWH.
[IpaBuno  Jlenma.  DneKTporeHeparop. CrocoObl  TOTy4YeHUSs
ANEKTPUYECKOM  DHEPruu. JEKTPOCTAHIIMM HAa  BO30OHOBIISIEMBIX
VUCTOYHHUKAX SHEPTUH.

JHemoncmpayuu.

1. DnexTpu3anus Ted.

2. JIBa poma DIEKTPUYECKHUX 3apsOB U B3aUMOJICKUCTBUE
3apsKCHHBIX TEJl.

Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOMA.
DIIEKTpOCTaTUYECKAsI HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[IpOBOHUKY U JUBTIEKTPUKHU.

MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
HcTOYHMKM TOCTOSIHHOTO TOKA.

JIeWCTBHS DIEKTPUIECKOTO TOKA.

10. DIIEKTPUYECKUN TOK B 5KUIKOCTH.

11. ['a30BbI pa3ps.

12. I3mepeHne cusbl TOKa aMIIepMETPOM.
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13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepeHne 31eKTpUuecKOro HApsHKEHUST BOJIBTMETPOM.
Peocrar u Mara3uH conpoTHBJICHUH.

BzaumoeiicTBre MOCTOSIHHBIX MAarHUTOB.

MopaenupoBaHue  HEBO3MOXXHOCTH  pa3/ICJICHUS  TOJIFOCOB
MarHura.

MopaenupoBaHue MarHUTHBIX TTOJIEH MOCTOSHHBIX MarHUTOB.
OnbIT Opcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMArHuT.

JleficTBHE MarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS 2JICKTPOMArHUTHON MHIYKIIUH.

Onbitel Dapajnes.

3aBUCUMOCTh HAIPaBJICHUS] MHIYKIIMOHHOTO TOKa OT YCJIOBUM
€ro BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

10.

11.

12.

13.
14.

15.

16.

17.

18.

OnbIThl MO HAOJIONCHUIO AJIEKTPU3ALMKU TEI WHIYKIUEH U TPU
COIIPUKOCHOBEHUMU.

HccnenoBanue QeUCTBUS JIEKTPUUECKOTO MOJIS HA MPOBOJAHUKHU
U JUDJIEKTPUKH.

COopka u nmpoBepka pabOThl AIECKTPUUECKOMN 1EMH MOCTOSHHOTO
TOKa.

N3mMepenue u peryampoBaHue CUJIbI TOKA.

N3mMepenue u peryampoBaHue HANPSIKEHHUS.

HUccnenoBanue 3aBUCUMOCTH CHWIIBL TOKa, UAYIIETO Yepe3
pE3UCTOpP, OT CONPOTUBIICHUS PE3UCTOpPAa M HANPSDKEHUS Ha
pesucrope.

OnbIThI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTH  3JIEKTPUUYECKOTO
CONPOTHUBJIEHUS TMPOBOJHHMKA OT €ro JUIMHBIL, [UIOHIaAH
IIOIIEPEYHOr0 CEYEHUS U MaTepHUaa.

IIpoBepka IpaBUJIa CJI0KEHUSA HanpsHKEHUN IpH
IIOCJIEIOBATEILHOM COCIMHEHUU JABYX PE3UCTOPOB.

IIpoBepka mpaBuna sl CWIbl TOKA TMPU MAPAIIIETBHOM
COCIMHEHUHN PE3UCTOPOB.

Omnpenenenre pabOThl DJIEKTPUUECKOTO TOKA, MIYIIETO Yepe3
pe3ucTop.

Ornpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEIIEMON HA
pesucrope.

HUccnenoBanue 3aBUCUMOCTH CHWIJIBI TOKa, UAYIIETO Yepe3
JAMIIOYKY, OT HAIIPSIKEHUS Ha HEl.

Onpenenenue KIIJ[ narpeBarens.

HUccnegqoBanne MarHMTHOrO  B3aWMOJECHCTBUS  MOCTOSTHHBIX
MAarHMuTOB.

N3ydyeHnne MarHUTHOTO MOJS TMOCTOSIHHBIX MArHUTOB MPU HUX
00BEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanne NeWCTBUS DJNEKTPUYECKOTO TOKA HA MArHUTHYHO
CTPEIIKY.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI
B3aMMO/JICUCTBUS KATYIIKA C TOKOM M MarHuTa OT CHJIbI TOKAa U
HaIpaBJICHUS] TOKA B KaTyIIKE.

N3yueHne nerncTBus MarHUTHOTO TIOJIST HA MPOBOJHUK C TOKOM.



19. KoHcTpyHpoBaHue u nu3ydeHue padoThl JIEKTPOIBUTATENS.

20. U3mepenne KII/I anekTpoaBuraTebHOM yCTaHOBKH.

21. OmBITBI 10 HUCCJHEAOBAHUIO  SIBJIEHUSA  BJEKTPOMAarHUTHOU
WHIYKLIHWH: UCCIEA0BAaHUE U3MEHEHNN 3HAUECHUSI U HAIIPaBJICHUS

UHAYKLIIHOHHOTO TOKA.
9 KUIIACC

Pa3zngea 8. Mexannueckue siBJICHHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema
orcu€Ta. OTHOCUTEIBPHOCTh MEXAHMYECKOTO JBHKEHUSA. PaBHOMEepHOE
NPSMOJIMHEWHOE  JIBUJKEHUE. HepaBHomepHoe MPSMOJIMHENHOE
nexkeHue. CpeqHsis 1 MTHOBEHHAs: CKOPOCTh Tejla TP HEPAaBHOMEPHOM
JNBH)KCHUU.

Yckopenue.  PaBHOYCKOpEHHOE  NPSAMOJIMHEMHOE — JIBHYKCHUE.
CBoOoanoe nagenue. OnbiThl ['amues.

PaBHoMmepHOE nBMKEHHME TI0 OKpykHOCTM. llepmon um wacrora
oOpamenus. JluneitHass W yrioBas ckopocTu. lLleHTpocTpemMurensHoe
YCKOpEHHE.

ITepsoiit 3axoH Herorona. Bropou 3akoH Herotona. Tperuit 3akoH
Herorona. [IpuHIuIm cynepno3suumuu Cui.

Cuna ynopyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpEHUA
CKOJIBKEHUSI, CUJIa TPEHHUS ITOKOsI, APYTME BUIbI TPEHUSL.

Cuna TsKECTM W 3aKOH BCEMHUPHOIO TATOTEHHUA. Y CKOPEHHE
cBoOogHOTO TmaneHud. JIBwkenue mmaHeT Bokpyr Comuna. Ilepas
KOCMHUYECKasi CKOPOCTb. HeEBECOMOCTH U EpErpy3KHu.

PaBHOBecue MarepuanbHOW TOYKH. AOCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEPIOro Tena C 3aKpeIuIEHHOM OCBhIO BpalleHus. MOMEHT
cuiibl. LleHTp TsKECTH.

Nmnynec Tena. M3meHenune wummnyinbca. MMmynbe cuiibl. 3akoH
COXpaHEHHMs UMITYyJIbca. PEakTUBHOE IBUKEHUE.

Mexanndeckass paboTra W MOIIHOCTh. PaboTta cHI  TSDKECTH,
ynpyroctu, Tpeaus. CBs3b 2HEpruu U padoThl. [loTeHnnansHas sHeprus
TeJla, MOJHITOTO HAJ MOBEPXHOCTHIO 3eMiu. [loTeHuumanbHas 3HEprus
cxarou mnpyxuHbl. KuHernueckas sHeprusa. Teopema O KMHETHYECKOU
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKOUN YHEPTUH.

Jemoncmpayuu.

1. HabnrogeHme MeXaHWYECKOTO MBW)KCHHS Tela OTHOCHTEIIBHO

pa3HBIX TEJI OTCYETA.

2. CpaBHeHHME MYyTE€W U TPACKTOPUN ABUIKEHUSI OJJHOTO U TOTO K€
T€JIa OTHOCUTEIBHO Pa3HbIX TEN OTCUETA.

3. M3MepeHune CKOpOCTM W YCKOPEHHMS  IPSMOJIMHEMHOTO
JBUKEHUS.

4. HccnegoBanue Mpu3HAKOB PABHOYCKOPEHHOT'O JBUXKEHUS.

5. HaGmronmenue qBrKeHUs Tea Mo OKPY>KHOCTH.

6. HaOmromenne MexXaHWUECKUX SBJICHUH, MPOUCXOASAIINX B
cucreMe orcu€rta «Temexka» mnpu €€ paBHOMEPHOM W
YCKOPEHHOM JIBIJKCHUM OTHOCHUTEIILHO KaOuHeTa (PU3UKHU.

7. 3aBUCHUMOCTb YCKOPEHHS Tejla OT MacChl Tejla U JICHCTBYIOIIEH
HA HETO CUJIBL.

8. HaOmromenue paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEIL.

9. M3MeHeHue Beca Tena npu yCKOPEHHOM JBUKEHUH.



10. [Tepenaua ummysnbca Mpyu B3aUMOJICUCTBUU TEJ.

11. [IpeoOpa3zoBaHus SHEPTUHU TIPU B3aUMOJCHCTBUH TEI.

12. CoxpaHEeHHE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHHe UMITYJIbCA npu a0COJIFOTHO yIpyrom
B3aUMO/ICHCTBHH.

14. HabGmroneHne peakTUBHOTO JIBH)KCHHUS.

15. CoxpaHeHHE MEXaHUYECKOU SHEPTUH MPH CBOOOTHOM MaJCHUHU.

16. CoxpaHeHHE MEXaHWYECKOM SHEPruu IpHU ABWIKCHHUM TeJla IO
JEeUCTBUEM TIPY>KUHBI.

Jlabopamopnwie pabomel u onvimol.

1. KoncTpyupoBanue TpakTa Uil pa3roHa ¢ JaJIbHEHIIEro
PABHOMEPHOTO JIBUKEHUS IIapHKa WITH TEICKKH.

2. OmpenesieHHEe CpeIHEH CKOPOCTH CKOJbXKEHUS Opycka WId
JBIDKCHUS IIIapUKa 110 HAKJIOHHOM IJIOCKOCTH.

3. OmpeneneHue yCKOpPEHUs Telda IPU  PaBHOYCKOPEHHOM
JIBWKEHUU 110 HAKJIOHHOM MIIOCKOCTH.

4. WccnenoBaHWe  3aBUCUMOCTM MYTH OT  BPEMEHH  IIPHU
PAaBHOYCKOPEHHOM JIBUYKEHUHU 0€3 Ha4aJIbHOU CKOPOCTH.

5. IIpoBepka rumores3bl: €Ciau MPU PABHOYCKOPEHHOM JABUKECHUH
0e3 HadaJbHON CKOPOCTH IyTH OTHOCSTCS Kak pPsiji HEYETHBIX
YuCesl, TO COOTBETCTBYIOLIME MPOMEKYTKH BPEMEHU OJUHAKOBBI.

6. MccnenoBaHre 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKEHHS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

7. Omnpenenenne K03PGUIIMEHTA TPEHHS CKOJIbKECHHUS.

Ornpenenenue KECTKOCTU NPYKUHBI.

9. OmpeneneHne pabOThl CHJIBI TPEHHUS TPU PaBHOMEPHOM

JNBW)KEHUU TeJa M0 TOPU30HTAIbHON TOBEPXHOCTH.
10. OmpesienieHne pabOThl CUJIBI YIIPYTOCTH TPH TOIBEME Tpy3a C
MCIIOJIb30BAaHUEM HEMOABMYKHOTO U MOJABUKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXpaHEHUS! SHEPTHUH.

Paznen 9. Mexanuveckue Ko0J1e0aHUS U BOJIHBI.

KonebarensHoe JIBUKCHHUE. OcHOBHbIE XapaKTEPUCTUKU
KoJieOaHWM: TMEepHoJ, dYacToTa, aMIUIMTyna. MaremaTuyeckuii u
NPYXUHHBIN MasTHUKH. [IpeBpailieHre sHepruu mnpu KoyieOaTeIHbHOM
JBIDKCHUH.

3aryxatouue kojiebaHusi. BwiHyXkneHHble Kkosebanusi. Pe3onanc.
Mexannueckre BOJIHBI. CBOWCTBA MeXaHWYECKUX BOJIH. [IpojonbHbIC U
nonepevyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTb €€ PacrnpoCTpaHEHUS.
MexaHnuecKue BOJHBI B TBEPJOM TEJE, CEICMUYECKUE BOITHBI.

3Byk. I'pomkocTh 3Byka u BbicOTa TOHA. OTpaxeHue 3BYyKa.
Nudpa3Byk u ynpTpa3ByK.

Jemoncmpauuu.

1. HaOmronmenuwe kosieOaHuii TeJl MOJ JEWCTBUEM CHJIIBI TSHKECTH U

CHUJIBI YIIPYTOCTH.

2. HaGmonenue xonebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.

3. HaOmronmenue BBIHYKICHHBIX KOJIEOAHUH U pe30HAHCA.

4. PacnpocTpaHeHHE TMPOAOJBHBIX U TOMNEPEYHBIX BOJH (HA

MOJIEIIN ).

5. HaOmromenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKUI PE30HAHC.

Jlabopamopnuie pabomul u onvimol.
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1. OHpCI[eJICHI/IC JaCTOThI MU IE€puoga KOJICOAHMI MaTeMaTHYECKOro

MasITHUKA.

2. OmpezeneHre 4acTOThl W TepUOJa KOJIEOAHUW MPY>KUHHOTO
MasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH nepuoja Kose0aHui

NOJABELIEHHOTO K HUTHU I'Py3a OT JIJIMHBI HUTH.
4. VccnenoBanve 3aBUCUMOCTH MEpPUOJA KOJEOaHU MpPY>KHUHHOTO
MasATHUKA OT Macchl Irpy3a.
5. IlpoBepka HE3aBUCUMOCTH Iepuojaa  KoyiebaHUU  Tpy3a,
MOABELIEHHOIO K HUTH, OT MacChl Ipy3a.
6. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh NEpHoa KoieOaHui
IPYKMHHOTO MasgTHUKA OT MACChI rpy3a U )KECTKOCTH MPYKUHBI.

7. W3Mepenue yckopeHusi CBOOOHOIO MaICHUS.

Pazgesn 10. DyieKTpOMATrHMTHOE I0JIe M 3JIEKTPOMATHUTHBIE
BOJIHBI.

DJIEKTPOMAarHUTHOE TMOJ€. DJIEKTPOMAarHUTHbIE BOJHBI. (CBOMCTBa
ANEKTPOMAarHWTHbBIX  BOAH.  IlIkana  3JIEKTPOMArHUTHBIX  BOJIH.
Hcnonb30BaHnEe 37EKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DneKTpoMarHuTHas npupoga cera. CKOpOCTh cBeTa. BoyHOBBIE
CBOWCTBA CBETA.

Jemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3ydyeHue CBOHCTB 3JIEKTPOMArHUTHBIX BOJH C [OMOIIBIO

MOOMJIHOTO TesnedoHa.

Pa3znes 11. CBeToBbBI€ AABJICHUS.

JlyueBas wmoxenp cBera. Hcrounuku cBera. [IpsmonuHeiHoe
pactpoctpaHeHue ceta. 3atmeHus CounHia v JIyHel. OTpaxkeHue CBeTa.
[Tnockoe 3epkano. 3akoH OTpaKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH TmpelaomiieHUs cBera. [lomHoe
BHYTpPEHHEE OTpak€HuEe cBeTa. VICnoJib30BaHHME IMOJHOIO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX CBETOBOAAX.

Jlunza. Xon nydeit B nuH3e. OnTudeckas cucteMa QoToarrapara,
MUKpOCKONa U Teneckona. [ a3 kak ontuyeckas cuctema. bin3zopykocTtsb
U JaJTbHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. Crioskenue
CIIEKTPAJIbHBIX LIBETOB. J{ucniepcus ceera.

Jemoncmpayuu.

1. IIpsMonuHENHOE pacpoOCTPAHEHUE CBETA.

2. OTpaxkeHue CBeTa.

3. ITlomyuenue n3o0paxeHUN B TUIOCKOM, BOTHYTOM M BBITYKJIOM
3epKajax.

[Ipenomiienue cpera.

Ontuyeckuid CBETOBO/I.

Xon iaydeit B coOuparoiiei JInH3e.

XoJ1 Ty4el B pacCEUBAIOIIECH JIMH3E.

HosyueHne n300paKeHHil ¢ IOMOLIBIO JIHH3.

[Tpuntun aeicTBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOTA.
10 Mogens rnasa.

11. Pa3noxenue 6em0oro cBera B CIIEKT.
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12. [lony4yenue 6e10ro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBHCUMOCTH YIJla OTPaXEHUsI CBETOBOIO Jyda

OT yIJia HaJCHUs.

2. M3yuenue XapakTepuCTUK H300paK€HUsI MpPEAMETa B IIOCKOM

3epKa’e.

3. HccnepgoBaHre 3aBUCUMOCTH yTJIa MPEJTOMIIEHUSI CBETOBOTO JIy4da

OT yIJIa MaJICHUS Ha TPAHULIE «BO3LYX—CTEKIION.

4. TlonmyueHue U300paKEHHM C MOMOIIBIO COOUPAIOIIEH JTUH3BI.

5. OmnpeneneHue (POKYCHOrO pacCTOSHUS M ONTHYECKON CHIIbI

coOuparoiei JTUH3BI.

6. OMbITHI MO Pa3I0KEHUIO OETIOro CBETa B CHEKTP.

7. OmbITHI 0 BOCHPUSITHIO IIBETA MPEIMETOB NIPU UX HAOIIOJIEHUN

4yepe3 [IBETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanTOBbBIE SIBJICHHUS.

OmnswiTel Pezepdopna u minanerapHas mojienb atomMa. Mojiens atoma
Bbopa. Ucnyckanue u nornomnieHue ceera atoMoM. KBaHThl. JInHeiyaTeie
CIIEKTPBL.

PannoaktuBHOCTh. Asbda, 6eta- u ramma-uznydeHus. CtpoeHue
aTOMHOTO dAnpa. HykioHHas MoJenb aTroMHOro sapa. W30Tomsbl.
PannoaktuBHbie npeBpaienus. [lepuon nomypacnaaa aTOMHBIX sIED.

SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsIOBOTO U MAacCOBOTO
4HCeNl. DHEPrus CBsI3M aTOMHBIX sifiep. CBsi3b MacChl M dHepruu. Peakimu
cuHTe3a u AeneHus anep. Mcrounuku sneprun CoJiHIA U 3BE3].

Anepnast sHepreTuka. [lelicTBUS paguOaKTHUBHBIX HM3JTyYCHHN Ha
KUBbIE OPTAHU3MBL.

/Iemoucmpauuu.

CrexTpbl U3Ty4EeHUS U MOTJIOLIEHUS.

CnexTpsl pa3IuvHbIX Ta30B.

CnekTp Bogopo/ia.

Ha6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHUBHPYIONTUX U3ITYUCHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

JIaﬁopamopubte pabdomul u onvimel.

1. HalnrogeHue CruIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIYUYCHHUS.

2. HccnenoBaHue TpPEKOB: HM3MEPEHHE SHEPrUU YaCTUIBI 110

TOPMO3HOMY TTyTH (110 poTorpadusim).

3. M3mepenue painoakTUBHOTO (OHA.

IHoBTOpUTEIBbHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO-0000MIAIOMNN ~ MOAYJIb  MOpEIHA3HAUYEH  JUIs
CUCTEMaTU3allMi W O00OIIEeHUs MPEIMETHOTO COJEPKAHUS M OIbITa
NeATeTLHOCTH, TPUOOPETEHHOTO TIPU U3YyYEHUHU BCEro Kypca (pusukw, a
TaKXe JJIs MOJITOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
duznke 1151 00yHaromMXCsl, BBIOPABIIKX 3TOT YU€OHBIN MTpeIMET.

ITpu U3YUYEHUH JTAHHOTO MOy JIS peanu3yroTcs u
CUCTEMAaTU3UPYIOTCS  BHJBI  JIEATEIIBHOCTH, HA OCHOBE KOTOPBIX
oOecrieunBaeTCsl  JOCTHIKEHUE TMPEAMETHBIX W METalpeIMETHBIX
MJIAHUPYEMBIX pEe3yIbTaTOB oOy4eHwus, dbopmupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb. OCBOEHHUE HAy4YHBIX METOJIOB
WCCIICIOBAHMS SIBJICHUI TPUPOJIbI U TEXHUKHU, OBJIAJCHUE YMEHHSIMU

OU A WN e



O00BACHATH (1)I/IBI/I‘I€CKI/IC ABJICHUA, IIPHUMCHASA IIOJYYCHHBLIC 3HAHMA,
peuiaTs 3aaa4ur, B TOM YUCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJIBHBIC.

HpI/IHHI/IHI/IaJ'H)HO I[CSITCJ'IBHOCTHHﬁ XAPaAKTCP HAaHHOI'0 pas3aciia
PCAIN3YCTCA 3a CUeT TOro, 4T1o 06yqa}0muecsl BBIIIOJIHATOT 3adaHHsA, B
KOTOPBIX UM IIpCcAJIaracrtcs:

Ha OCHOBC IMOJTYYCHHBIX 3HAHUU paciio3HaBaTb U HAYYHO O0OBACHATH
(1)I/IBI/I‘IGCKI/IC SIBJICHHUS B Opr}KaIOMGﬁ IMpupoac u HOBCCHHeBHOﬁ KHN3HH,

HUCIIOJIB30BATh HAYYHBIC MCTOJbI HCCIICIOBAHUSA (I)I/IBHIIEECKI/IX
HBHCHHﬁ, B TOM 4YHCIC I TIIPOBCPKU THUIIOTC3 W IIOJIYUCHUA
TCOPCTUUCCKNX BbBIBOIOB,
O00BACHATH HayY4YHBIC OCHOBBEI HanOoJiee  BaKHBIX I[OCTI/I)KCHI/Iﬁ
COBPCMCHHBIX TGXHOHOFHﬁ, HalIpUMCP, IMPAKTHYICCKOI'O HCIIOJIb30BAHUA
Pa3jIn4YHbIX HCTOYHHKOB OHCPIrMM HA OCHOBC 3dKOHA IIPCBPAIICHUA U
COXpPAaHCHHA BCCX HN3BCCTHBIX BHUJIOB OHCPI'UH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMDbI
IHO ®HU3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

N3yuenne ¢u3MKM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS

HAIIpaBJICHO Ha  JOCTH)XKCHHUC JIMYHOCTHBLIX, MCTAIIPCIMCTHBIX U
IMPpCAMCTHBIX O6paBOBaT€JII)HI>IX PE3YJIbLTATOB.

B pesynbraTe u3yueHus (UMK Ha ypOBHE OCHOBHOTO OOILEro

obpazoBaHus y oOyuaromierocss OyayT chOpMHUPOBAHBI CIEAYIOIINE
JUYHOCTHBIC Pe3yJIbTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— MPOSIBJICHUE WHTEpPECa K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO
pOCCUicKO# (hU3NYECKON HAYKH;

— ILIEHHOCTHOE€ OTHOUIEHHE K JOCTHKEHUSM POCCHUUCKUX YUEHBIX--
(bU3HUKOB;

2) rpa’aaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

— TOTOBHOCTh K QKTUBHOMY YYacCTHIO B OOCYXJIEHHH OOIIECCTBEHHO
3HAQUUMBIX W OTUYECKHX TMPOOJIEeM, CBSI3aHHBIX C TMPAKTHUYECKUM
MPUMEHEHUEM JOCTKEHUN (DU3UKH;

— OCO3HAaHHE BAXKHOCTU MOPAIbHO-3THYECKUX TIPUHIMIOB B
JEATEIIbHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCIPHUSITHE JCTETHUECKUX KadyecTB (PU3MUECKOM Hayku: e€
rapMOHUYHOTO TIOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUSA:

— OCO3HAaHME IIEHHOCTH (U3UYECKON HayKhu KaK MOIIHOTO
WHCTPYMEHTAa MO3HAaHHUS MHpPA, OCHOBBI Pa3BUTUA TEXHOJOTHIA,
BA)KHEHUIIIEN COCTABIISIIOLIEH KYJIBTYPBI;

—  pa3BUTHE€  HAy4yHOM  JOOO3HATENBHOCTH,  MHTEpeca K
HCCIIEI0BATENIbCKOM A€ TEIbHOCTH;

5) ¢opmupoBaHusi KYJbTYPbl 3I0POBbS H 3MOLMOHAJBLHOIO
0J1aronoJIy4ns:

— OCO3HaHHUE IIEHHOCTU 0€30IacHOro 00pasza KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXKHOCTH TpaBuil 0€30MacHOrO MOBEICHUS
Ha TpaHCIOPTE, HA JOporax, C DSJIEKTPUYECKUM M TEIUIOBBIM
000pyZI0BaHUEM B JJOMAIIIHUX YCIOBUSX;

— c(hopMupoBaHHOCTh HaBbIKa pedIeKCHHU, TPU3HAHUE CBOETO TpaBa
Ha OIMMOKY U TaKOTO e MpaBa y APYyroro 4eaoBeKa;

6) Tpy10BOIr0 BOCIIMTAHMSI:

— AKTHBHOE Yy4YacTHE B PEIICHUM MMPAKTUUYECKHUX 3aad (B paMKax
CEMbH, oOpa3oBarenbHON OpraHu3allvu, ropoja, Kpas)
TEXHOJIOTUYECKOW M COIMAIBHON HANpaBICEHHOCTH, TPEOYIOIMMX B
TOM YHCIIe U (U3UUECKUX 3HAHUM;

— MHTEpEC K MPAKTUYECKOMY H3Yy4YCHHIO MPO(heCcChid, CBA3aHHBIX C
bu3UKON;

7) 3K0JIOrH4eCKOro BOCIIMTAHMUSA

— OpHUEHTalusi Ha TPUMEHEHHE (PU3WYECKUX 3HAHWUU I PEIICHUS
3a/1a4y B 00JIACTH OKPY’KAIOIIEH cpeipl, MIIaHUPOBAHUSI TIOCTYIIKOB U
OLICHKU UX BO3MOYKHBIX ITOCJIEICTBUI JIJII OKPY’KAIOLIEH CPEBI;

— OCO3HAaHHE TJIOOAIBHOTO XapaKTepa HKOJOTHYECKUX MpoOIeM H
IIyTEN UX PELICHUS;



e 8) amanTanMu K H3MEHSIONIUMCH YCJIOBUSIM COUHMAJIBHOH W
MPUPOIHON Cpeabl:

e — MOTPEOHOCTH BO B3aUMOJCHCTBUH MPH BBHITTOJHEHUHN WCCIICTOBAHUMA
U TIPOCKTOB (PH3UYECKOW HANpPaBIECHHOCTH, OTKPBITOCTh ONBITY HU
3HAHUSM JPYTHX;

e — TOBBIINICHUE YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHIECKYIO
JIeSITEIIBHOCT;

e — MOTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHWA, B TOM YHCIE
dbopMyIMpOBaTh UICH, TOHATHS, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U
SIBIICHUSX;

e — OCO3HaHHE JIEHUITUTOB COOCTBEHHBIX 3HAHUI M KOMIICTCHTHOCTEH B
obsactu PU3HKY;

e — IUIAHMPOBAHHE CBOETO PAa3BUTHS B MNPUOOPETEHUH HOBBIX
bu3NUecKuX 3HaAHU;
e — CTPEMJICHHE aHAJIM3UPOBATH U BBIABISITH B3aUMOCBS3H MPUPOJIBI,

oOIIeCTBa M DKOHOMHMKH, B TOM UHCJIE C HCIOJIb30BAaHUEM
bu3NUecKuX 3HaAHU;

e — OLICHKAa CBOUX JICUCTBUU C YYETOM BIMSHHUS HA OKPYKAKOLIYIO
Cpely, BO3MOXKHBIX TJI00aTbHBIX MOCIIEICTBHM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesymbrate OCBOEHHS TporpaMMbl IO (HU3WKE Ha YpPOBHE
OCHOBHOTO  oO0miero  oOpazoBaHusi y  oOywaromerocss  OyayT
chOpPMUPOBAHBI  MeTampeIMeTHbIE  Pe3yJbTaThl,  BKIOYAIOIINC
TI03HABATEIIbHBIC YHHUBEPCaJIbHBIC yaeOHbIC NCHCTBUS,
KOMMYHHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC NEHCTBUS, PEryJISTHBHBIC
YHHUBEpCaJIbHBIC YICOHBIC ICHCTBUSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue AecTBUA:

e BBIBJSITh U  XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKH
00BEKTOB (SIBIICHUN );

e YCTaHABIWBAaTh CYIIECTBEHHBIH TpPHU3HAK KIaccU(UKAIUH,
OCHOBaHMUS /1711 0000IIEHHS M CPABHEHHUS;

e BBIABISTH 3aKOHOMEPHOCTH u MPOTUBOPEUHS B
paccMaTpuBaeMbiX  (akTax, JaHHBIX W HAOIIOJCHUSX,
OTHOCAIIUXCS K (PU3UIECKUM SIBIICHUSM;

e BBIBJSITH MPUYUHHO-CIICJCTBEHHBIE CBSI3M MPU  U3YUYCHHUH
¢u3NUecKuX SBIEHWWA MW TPOIECCOB, JeNaTh BBIBOABI C
HCIIOJIh30BaHUEM JIETYKTUBHBIX u WHIYKTHBHBIX
YMO3aKJIIOUCHHUM, BBIABUTATh THUIMOTE3bI O  B3aWMOCBS3SIX
(bM3UICCKUX BEIIMYNH,

e CaMOCTOSITEILHO  BBIOMpATh  CHOCOO  pemieHus  y4eOHOM
¢usnueckoit 3amaud  (CpaBHEHHWE HECKOJBKHX BapUaHTOB
pemieHusi, BBHIOOP  HauOoyiee  MOAXOANIETO C  y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarebCcKue 1eiCTBUA:

e HCIMOJb30BaTh BOMPOCHI KAaK HCCIEIOBATEIHCKUNA WHCTPYMEHT

MTO3HAHUSI,



IPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY OIIBIT,
HECJIOKHBIH buznueckuit AKCIIEPUMEHT, HEOOJBIII0e
UccleIoBaHue (PU3NYECKOTO SABJICHUS;

OLICHHBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpMAIUIO,
MOJIYYCHHYIO B XOJI€ UCCIIEIOBAHUS UITU KCIIEPUMEHTA;
CaMOCTOSTENIbHO (POpMYJIHpPOBaTh OOOOIIEHHUS] W BBIBOJABI IO
pe3yibTaram IPOBEIEHHOTO HaOJIIOICHMS, OTIbITA,
UCCJIeIOBAHNUS;

IPOTrHO3UPOBATH BO3MOKHOE JalibHENIIIee Pa3BUTHE (PU3UUECKUX
IIPOLIECCOB, a TAK)KE BBIABUTATH MPENOIOKEHUS 00 UX pa3BUTUU
B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaumeii:

NPUMEHATH PA3JIMYHBIE METOJbI, MHCTPYMEHTHI U 3aIlpOChl IpHU
noucke W orOope HHPOpMAIMU WIA JaHHBIX C Y4ETOM
pEIOKEHHON YIeOHOM (hHU3HIeCcKOl 3a/1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATH U  HHTEPIPETUPOBATH
uH(OpMAINIO Pa3IMYHBIX BUIOB U (DOPM IIPECTABIICHHS;
CaMOCTOSITEIIHO BBIOHpATh ONTUMAJIBHYO bopmy
npeAcTaBieHuss WHAOPMAllUM M HWIUIFOCTPUPOBATh peEIIacMbIe
3a/1a4M HECIIOKHBIMU CXEMaMHM, JuarpaMMaMM, WHOW Tpadukoin
U UX KOMOWHAIMSAMU.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

B XoJe OOCyXaeHus ydeOHOro wmarepuajna, pe3yJbTaToB
7a00paTOpHbIX pabOT W TMPOEKTOB 3aJlaBaTh BOIPOCHI TIO
CyIIECTBY OOCYXJaeMOll TeMbl M  BBICKa3bIBaTh  HJICH,
HalleJICHHBIE  Ha  pelieHue  3ajJadyd W [OoJAep)KaHue
OJ1aroxenaTeIbHOCTH OOIICHHMS;

COTIOCTABJISATh CBOM CYXKACHUA C CYXJICHUSIMH JPYTHUX
YYaCTHUKOB JIMajiora, OOHApYXHBaTh pa3IMUYME€ W CXOJCTBO
MO3UILIMNH;

BBIp@KaTh CBOK) TOYKY 3PEHHS B YCTHBIX M TNHCBMEHHBIX
TEKCTax;

myOJIMYHO MIPEACTaBIISATh pEe3YIbTaThI BBITIOJTHEHHOTO
(bH3UIECKOro OIbITa (PKCTICPUMEHTA, UCCIISIOBAHMS, TIPOCKTA);
MOHUMATh M HCHOJb30BaTh IMPEUMYIIECTBA KOMAaHIHOW U
WHAUBUIYaIbHOW  pabOThl  TpU  PEIICHHH  KOHKPETHOU
¢busrueckoii mpoOIeMBI;

IPUHUMATh IICIM COBMECTHOM JEATEIIbHOCTH, OPTaHU30BHIBATH
NEHUCTBUS 1O €€ JOCTHIKCHHIO: PaclpeleNsaTh POk, 00CYXKIaTh
IpOIEeCChl W Pe3yNbTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHUS HECKOJIBKUX JIIOJICH;

BBITIOJIHATh CBOIO 4YacTh pPaOOTHI, JIOCTUTAas KauyeCTBEHHOTO
pe3ynbTaTa MO CBOEMY HANpPABJICHUIO W KOOPJAWHHUPYS CBOH
JIEUCTBUS C JPYTUMU YIEHAMU KOMAaH/IbI;

OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMHA TPOIYKT TIO
KPUTEPHUSM, CAMOCTOATEIEHO CHOPMYITUPOBAHHBIM YIACTHUKAMU
B3aUMO/ICCTBUSI.

PerynsiTuBHBIC YHMBeEpPCAaJbHbIe YueOHbIe NeliCTBUA

Camoopranuzamnus:



BBISIBJISITH  TIPOOJIEMBI B JKM3HEHHBIX M Y4YEOHBIX CHUTYaIUsX,
TPEOYIOIMHUX ISl peIeHUS PU3NICCKUX 3HAHUM;
OPUEHTHPOBATHCS B PA3IUYHBIX TOJIXOAAX MPHUHITHS pPEIICHUHA
(MHIMBUIYaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHSITHE
pelIeHu TPymImomn);

CaMOCTOSITEIIbHO COCTABIIATh QJITOPUTM PEIICHUs (U3HUECKOM
3aJaydl WM ITUTAaHAa WCCIEJOBAHUA C YYETOM HMEIOIIUXCS
PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
npejiaracMbie BAPHAHTHI PEIICHHIA;

7ieNaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHbIN HHTEJIEKT:

JaBaTh aJCKBATHYIO OIIEHKY CHUTyalldd W Mpejjiarath IUlaH eé
U3MEHEHMUS;

OOBSACHSTH MPUUUHBI JOCTUXKEHUS (HEAOCTUKEHUSI) pe3yIbTaTOB
JeSITeILHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JESITEIBHOCTh (B TOM 4YHUCJIE B XOJ
BBITIOJIHEHUS (DU3MYECKOTO HCCICAOBAHUS WM MPOEKTa) Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHUBIIMXCA CHUTYaIIU,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHE PE3YyJIbTaTa LEIU U YCIOBUSIM;

CTaBUTh CceOsl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIopa WU
JTUCKYCCUU Ha HAY4YHYIO TeMY, TOHUMaTh MOTHBbBI, HAMEPEHUS U
JIOTHKY JAPYroro;

pU3HABATh CBOE MPaBO Ha OMIMOKY MpU pelIeHUU (PU3NYECKUX
3a/lay WM B YTBEPKICHUIX HA HAYYHBIE TEMbI M TaKOE K€ MIPABO

JPYTOTO.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOydenuss B 7 KJjacce MpeaMETHBIE pe3yibTaThl Ha
0a30BOM  YpOBHE  JIOJDKHBI ~ OTpakaTb  C(OPMHUPOBAHHOCTH Y
00y4Jaronuxcsi yMEHUH:

UCIOJIb30BATh TOHATHUS: (PU3NYECKHE M XMUMHYECKHE SIBIICHUSA,
HAOJIIOICHUE, OSKCIEPUMEHT, MOJENb, THUIMOTE3a, CAUHUIIBI
(bu3NUeCKUX BETUYHH, aTOM, MOJICKYJIA, arperaTHble COCTOSHUS
BemecTBa (TBEPIOE, JKUIKOE, Tra3000pa3HOE), MEXaHHYECKOe
JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE),
TpPaeKTOpHUsi, paBHOJEUCTBYIOMAsl cuia, Aedopmanus (ymnpyras,
TTacTHYeCcKasi ), HeBECOMOCTb, COOOIIAIOIINECS] COCY/IBI;
paznuyath sBIeHUs (AudQy3us, TEMIOBOE IBIKEHHUE YaCTHI]
BEILIECTBA, PABHOMEPHOE JIBUYKEHHUE, HEPABHOMEPHOE JIBUKEHUE,
WHEpUHUs, B3aUMOJICUCTBUE TEJ, PABHOBECHUE TBEPABIX TEI C
3aKpEIJIEHHON OChIO BpalllEHHUs, Mepelaya AaBiICHUS TBEPIbIMU
TeJIaMH, KHUAKOCTIMH M Ta3aMu, aTtMochepHoe JaBJICHHE,
[JIaBaHUE TEJ, NPEBpPALICHUS MEXaHWYECKOW DSHEPruu) 1o
ONMCAHUIO HX XAapPaKTEPHBIX CBOICTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHUC;

pacmo3HaBaTh MPOSIBICHUE M3YYEHHBIX (DU3UYECKUX SIBICHUU B
OKpYXAIollleM MHpEe, B TOM 4YHCIEC (PU3NYECKUE SIBICHUS B
MpUPOJIC: MPUMEPHl JIBUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B
KMBOW M HEKUBOW IPUPOJIC, ACUCTBUE CUJIBI TPEHUS B MIPUPOJIE



U TEXHUKE, BIHUAHUE aTMOCHEpPHOrO JaBJICHUS Ha >KUBOU
OpraHu3M, IJIaBaHUE PbIO, phlUard B Telie YeJIOBeKa, NMPU ITOM
NEPEeBOIUTh MPAKTUYECKYI0 3aJlayy B Y4eOHYIO, BBIIEIATD
CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKK) (PU3NUYECKUX SBICHUN;
OMKCHIBATh M3YUYEHHBIE CBOWCTBA TeN W (PU3NYECKUE SIBJICHMUS,
UCTIOJIb3Ys (pU3HUYECKHE BETUYHMHBI (Macca, 00bEM, MIIOTHOCTh
BEILIECTBA, BpEMS, MYTh, CKOPOCTb, CPEIHSISI CKOPOCThb, CHJIA
YOPYTrOCTH, CUJIa TSKECTH, BEC Tella, CHJIa TPEHHs], JaBJICHUE
(TBEpmoro Tena, SKUIKOCTH, Tra3a), BBITAIKMBAIONIAS CHIIA,
MexaHu4eckass paboTa, MOIIHOCTb, TUIEUO CUJIbI, MOMEHT CHUJIBI,
KO3 (DUIIMEHT MOJE3HOTO JACHCTBUS MEXaHU3MOB, KHHETHYECKas
U TOTEHIHMalbHAs »JHEpPrusi), MNpU ONUCAHUU TPABUIBHO
TPaKkTOBaTh (DU3UYECKUUA CMBICT HCIOJIb3YEMBIX BEIIUYUH, HX
0003HAaUeHUsS U €IUHHULBI (U3UYECKUX BEJIMYMUH, HAXOJUTh
dbopMyIbl, CBS3BIBAIONIME JAHHYIO (U3HUYECKYIO BEIUYUHY C
JIPYTUMHU  BEJIMYMHAMH, CTPOUTh  TpadUKUM  HU3yUYEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEITUYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS U
MPOLIECCHI, UCIIONb3Ysl NpaBUjia CIIOXKEHUA CUJ (BIOJb OJHOMN
npsimoit), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumesna,
IpaBUJIO paBHOBecHus pbiuara (0OJI0Ka), «30JI0TOE MPABUIION
MEXaHUKH, 3aKOH COXPAHECHHSI MEXaHUYECKOUW SHEPTUH, IIPU FTOM
JaBaTh CIOBECHYIO (DOPMYJTUPOBKY 3aKOHA M 3aMUCHIBATH €r0
MaTeMaTU4YECKOE BBIPAKEHUE;

OOBSACHATH (PU3NYECKUE SBJICHUSI, MPOIIECCHl U CBOMCTBA Tell, B
TOM 4YUCJI€ W B  KOHTEKCTE CUTyalud  MPAKTUKO-
OpPUEHTUPOBAHHOTIO  XapakTepa: BBIBJISITh  MPUYUHHO--
CJICICTBEHHBIC CBSI3H, CTPOUTHh OOBACHEHHE W3 1—2 JIOrMYeCcKuX
IaroB ¢ Omopod Ha 1—2 W3Yy4YEeHHBIX CBOWCTBA (U3HMUECKHUX
SBJICHUM, PU3NYIECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pelaTth pacu€THbIE 3a/1a4i B |—2 nelCcTBUS, UCTIOIb3YS 3aKOHBI U
dbopmybl, CBA3BIBaIONIME (U3MUECKUE BEJIMYMHBI: HAa OCHOBE
aHalu3a YCJOBUS 3a/laud 3allUChIBaTh KPAaTKOE YCIOBHUE,
MOJICTABJIATh (PU3UYECKUE BEIUYUHBI B (OPMYJIBI U TPOBOIUTH
pacy€Thl, HAXOJIUTh CIPABOYHBIC JaHHBIC, HEOOXOMUMBIE [IJIS
pelieHusl 3aJad, OLEHUBATh PEATUCTUYHOCTh IOJTYYEHHOM
(bH3UYECKON BEIIMUUHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPU MTOMOIIH
(Gu3HUEeCKMX METOJIOB, B ONMUCAHUU HCCIEIOBAHUS BBIJICIAThH
IpoBepsAEMOe TPENANoioXKeHue (TUIMoTe3y), pa3audarh U
MHTEPIPETUPOBATH TOJYUCHHBINA PE3YNIBTAT, HAXOAUTH OIIHMOKHU B
XOJI€ OIBITA, ACJIaTh BBIBOABI 10 €r0 Pe3yJbTaTaMm;

MIPOBOJIUTH OTBITHI MO HAOIIONCHUIO (PU3WYECKUX SIBICHUN WIIN
¢u3nueckux CBOMCTB Tel: (QOpMyJIHUpPOBaTH TMPOBEPSECMbIE
MPEANOJIOXKEeHNUS, COOUpaTh YCTAHOBKY U3 TPEIJIOKEHHOTO
000OpyZIOBaHUsI, 3aMHCBHIBATh XOJ ONbITa U (HOPMYIHPOBATH
BBIBO/IbI;

BBINIOJIHATh MPSIMbIE MU3MEPEHUSI PACCTOSHUS, BPEMEHHU, MAaCChl
Tena, O0BEMA, CWJIBI W TEMIIEpAaTypbl C HCIOJIH30BAHUEM
AQHAJIOTOBBIX M IMGPOBBIX MPUOOPOB, 3aAMKMCHIBATH IMOKA3AHUS



npuOOpoB ¢ YYETOM 3a/laHHOM a0CONIOTHOM MOTPENIHOCTU
U3MEPEHUM;

IPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHON (pu3NUecKon
BEJIMYMHBI OT JIPYrOM C MUCIIOJb30BAHUEM IMPSMBIX H3MEPEHUI
(3aBHCHMOCTHU ITyTH PAaBHOMEPHO JBMXKYIIETOCS Tela OT BPEMEHHU
NBWKEHUS TeEJla, CWIbl TPEHUS CKOJBXKEHHUS OT Beca Tela,
KauecTBa 00pabOTKU MOBEPXHOCTEH TeNl U HE3aBUCUMOCTU CHUJIbI
TPEHUA OT IUIOWAAU COMPUKOCHOBEHHUS TEJI, CUJIbl YIIPYTOCTH OT
YIJUHEHUS TPYKUHBI, BBITAJKUBAIOLWIEH CHUJIBI OT 00bEMa
HNOTPYKEHHOM YAaCTHM Tela W OT IUIOTHOCTU >KUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, HA KOTOPYIO
NOTPYKEHO TEJO, YCIOBUM IJIABaHUA TEN, YCIOBHI PABHOBECHS
ppiuara u OJIOKOB), y4acTBOBAaTh B IUIAHUPOBAHUM YYEOHOIO
UCCJIeIOBaHUsI, COOMpPaTh YCTAHOBKY U BBIMIOJHITH U3MEPEHUS,
cienysi TPEUIOKEHHOMY IUIaHy, (UKCHpPOBATh pPE3yNbTaThl
MOJIYYCHHOW 3aBUCMMOCTH (DU3UYECKUX BEIUYMH B BHJIC
NPENJIOKEHHBIX Ta0MUI] W TpauKOB, JeJaTh BBIBOABI IO
pe3yJbTaTam UCCIEIOBAHNUS;

IPOBOJUTh KOCBEHHBIE M3MEpEHUs (PU3NUECKUX BEIHYUH
(TUIOTHOCTH BENIECTBA >KUJIKOCTU U TBEPJOTO TeJa, CUjla TPEHUs
CKOJIb)KCHHMSI, JaBJICHUE BO3[yXa, BBITAIKUBAIOIIAS CHJIA,
JIEUCTBYIOIIAs Ha MOTPY>XKEHHOE B )KHUAKOCTH TEJIO, KOADPHUITUEHT
MOJIE3HOTO  JICMCTBUSL ~ MPOCTBHIX ~ MEXaHU3MOB),  CIEAys
NPEAJIOKEHHOW HWHCTPYKIMU: TIPU  BBINOJHEHUU HW3MEPEHUI
coOupaTh HKCIEPUMEHTAIBHYI0 YCTAaHOBKY M  BBIYMCIATH
3HAYEHUE UCKOMOW BEITUYHUHBI;

coOnro/IaTh MpaBUiia TEXHUKU O€30MaCHOCTU Ipu pabdboTe ¢
71a60paTOPHBIM 000PYOBAaHUEM;

yKa3blBaTh MPUHIHUIIBI JEUCTBUS MNPUOOPOB U TEXHHUUECKHUX
YCTPOWCTB: BECHI, TEPMOMETpP, IWHAMOMETpP, COOOIIAOIINECS
COCYIbI, OapOMETp, phIUar, MOABUKHBIM M HETIOJABUKHBIA OJIOK,
HAKJIOHHAS MJIOCKOCT;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha MX OmMHCaHUs (B TOM
YuCJIe: MOAIINITHUKH, YCTPOMCTBO BOJONPOBO/IA,
TUJPABIMYECKUN TIPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOU
HACOC, apeoOMETp), UCIIOIb3Ysl 3HAHUS O CBOWCTBAX (PU3UUYECKUX
SIBJIEHUH W HEO0OXOIUMBIE (dbu3MYeCKre  3aKOHBI 51
3aKOHOMEPHOCTH;

OPUBOIUTH TPUMEPHI (HAXOAUTh HH(POPMAIMIO O MpUMEpax)
PAKTUYECKOTO  HWCIONb30BaHUA  (PU3NYECKHX  3HAHUH B
MOBCETHEBHON KU3HMU MJisi oOOecredeHus Oe30MacHOCTH TpHU
oOpameHn ¢ TOpuOOpaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUSI 3/I0POBbS U COOJIIOMCHUS HOPM DKOJOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CpeIe;

OCYIIECTBJISTH OTOOP MCTOYHMKOB MH(pOpmaruu B MHTEpHETE B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMECIOIIMXCA 3HAHUM W TOYyTEM  CpPaBHEHUS  Pa3IUUYHBIX
MCTOYHUKOB BBIICNATH HMH(POpPMAIMIO, KOTOpas  SBISETCA
MIPOTUBOPEUYNBOM MM MOKET OBITH HEAOCTOBEPHOM;



UCIIOJIb30BaTh TPU BBIMIOJIHEHUH YYE€OHBIX 3aJaHUil Hay4yHO-
HOMYJISIPHYIO JUTEPATYPY bu3nIecKoro coJiepKaHus,
CIIpaBOYHBIE MaTepHalibl, pecypchl cetu HWHTepHeT, BiaueTh
npuéMaMu  KOHCIIEKTUPOBAHMS ~ TEKCTa,  IpeoOpa3oBaHUs
uH(pOpMaIUU U3 OJTHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbIC KpaTKW€ IUChMEHHbIE M YCTHbBIC
COOOIIeHUsT Ha OCHOBE 2-3 HCTOYHMKOB HH(pOpMalUU
(Gu3nUecKoro coJepKaHus, B TOM 4YHCIE MyOJUYHO JIeNaTh
KpaTKhe COOOIEHUs O pe3yJbTaTax MNPOEKTOB WU Yy4eOHBIX
UCCJICIOBAHUM, MPU 3TOM TPaMOTHO HCIIOJIb30BATh W3YUYEHHBIN
NOHATUHHBIA ~ ammapaT  Kypca  (U3MKH,  COINPOBOXIATh
BBICTYILJICHUE MTPE3CHTALIUEH;

OpU  BBIMIOJIHEHMM y4YE€OHBIX TPOEKTOB U  MCCIEOBaHUN
pacnpenensaTb OO0S3aHHOCTM B TPyHIEe B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/1ayaMU, CJCAUTHh 32 BBHITIOJIHEHHEM IlJIaHa
JEUCTBUN, aJeKBAaTHO OIEHUBATh COOCTBEHHBIM BKJIaa B
NEeSATENBbHOCTh  TPYMIbI,  BBICTPAUBATh  KOMMYHUKAaTUBHOE
B3aUMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xonmy oOyuenuss B 8 Kijacce TpeIMETHBIC pE3yJIbTaThl Ha
0a30BOM  YpPOBHE JIOJDKHBI ~ OTpakaTb  C(OPMHUPOBAHHOCTH Y
oOy4Jaronuxcst yMEHUH:

UCIIOJIb30BaTh MOHSTHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE
JIBH)KEHUE aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA,
KpUCTaJUIMYeCKrue W  amop(dHble Tela, HACBIEHHBIH U
HEHACBIICHHBI Tap, BJIAXHOCTh BO3JyXa, TeMIeEpaTypa,
BHYTPEHHSISI DJHEPrUs, TEIUIOBOW JBUraTellb, 3JIEMEHTAPHBIN
ANEKTPUYECKUN 3apsifi, SJIEKTPUYECKOE I0JE€, MPOBOJHUKU U
JOUDJICKTPUKHU, ITOCTOSHHBIM JJIEKTPUYECKUA TOK, MAarHUTHOE
OJIE;

paznuyaTh SIBJCHUS (TEIUIOBOE pACHIMPEHHEe U CHKaTHe,
TeIIonepeaaya, TEIIOBOE paBHOBECHE, CMayuBaHHUE,
KaNWUIApHBIC SBJICHUS, WUCIIAPEHHUE, KOHICHCAIMs, IUIaBJIEHUE,
Kpuctaim3anusi (OTBEplIEBaHUE), KUIIEHHE, TeIulonepenayda
(TeTIONPOBOTHOCTh, KOHBEKIIUS, W3IIYYCHHE), DIICKTPU3AIUs
TEJI, B3AaUMOJCHUCTBUE 3aps0B, IEUCTBUS AJIEKTPUUECKOTO TOKA,
KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBUE MATrHUTOB, JCWCTBHUE
MAarHMTHOTO TOJISl Ha MPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHAas
MHYKIIKS) 110 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IGMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;
pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3UYECKUX SIBIICHUU B
OKpYXAalollleM MHpEe, B TOM 4YHCIEC (PU3NYECKUE SIBICHUS B
MIPUPOJIEC: TOBEPXHOCTHOE HATSKEHUE U KANUJUISIPHBIC SIBJICHUS B
Npupose, KpuCTaUlbl B npupone, wusnydeHue ComHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI,
TyMmMaHa, WHEs, CHera, JJIEKTPUYECKHEe SIBIIEHHWS B aTtMocdepe,
AJEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE IMOJ€ 3eMIIH,
JpeiQ MOIFOCOB, POJIh MArHUTHOTO TIOJISA JIJISl KU3HU Ha 3emuie,
MOJISIPHOE CHUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a7auy
B y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKH)
(bu3HUeCcKUX SIBICHHUIM;



ONMKCHIBATh WM3YUYEHHBIE CBOWCTBA TeNl M (PU3NYECKUE SIBIICHUS,
UCIOJIb3Ys (PU3MUYECKHE BEIMYMHBI (TeMIreparypa, BHYTPEHHSS
DHEPrus, KOJUYECTBO TEIUIOTHI, YJeibHAas TEIUIOEMKOCTD
BEIECTBA, YJEJIbHAs TEIUIOTa IUIABJICHUS, YJAEJIbHAs TeIloTa
napooOpa3oBaHusi, YJAeNbHAas TEIUIOTa CropaHusi TOIUIMBA,
KOO QUIIMEHT TOJIE3HOTO  JACWCTBUSL  TEIJIOBOM  MAalIUHBI,
OTHOCHUTEJIbHAS BIIAYKHOCTh BO3/yXa, AIEKTPUUECKUH 3apsij, CHia
TOKa, JIEKTPUUECKOE HAMPSKEHUE, COPOTUBIIEHUE MTPOBOJIHUKA,
yIEeNbHOE COIMPOTHUBIICHHE BeIleCTBa, paboTa W MOIIHOCTH
AIEKTPUUECKOTO TOKA), MPHU OMUCAHWU MPaBUIBHO TPAKTOBAThH
(GuU3MYECKUIl CMBICT HUCIOJIb3yeMbIX BEJIIMYWH, 0003HAUYCHUS U
SAVHUIBI  (PU3WYECKUX  BENUYMH, HAXOAUTh  (OPMYJIbI,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKU H3YYEHHBIX 3aBHUCHUMOCTEH
(bu3HUEeCKNX BEJINYUH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS U
IPOLIECCHI, HCIIOJb3Ys OCHOBHBIE IOJOKEHUS MOJIEKYJISIPHO--
KHHETUYECKOW  TEOpPUM  CTPOEHUS  BEIIECTBA,  MNPUHIUII
CYNEpIO3UIIMA TOoJe (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHMs 3apsna, 3akoH Oma s ydacTKa LEenu, 3aKOH
Jxoyns—JleHua, 3aKOH COXpaHEHUs SHEPIUH, IPU STOM J1aBaTh
CIIOBECHYI0  (OPMYJIMPOBKY 3aKOHAa M  3alKChIBaTh  €ro
MaTeMaTU4YECKOE BBIPAKEHUE;

OOBACHATH (PU3NYECKUE MPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCT€ CHUTyalluid MPaKTUKOOPHEHTUPOBAHHOIO
XapakTepa: BBISIBISATh MPUYUHHOCIEICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHEe u3 1-2 joruyeckux mIaroB ¢ omopo Ha 1-2
U3YYCHHBIX CBOMCTBAa (DU3MYECKUX SIBICHHUHM, (PU3NUYECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelaTth pacy€THhIE 3a/1a4d B 2—3 NEWCTBUS, UCIIOIb3YS 3aKOHBI U
dbopMyIbl, CBA3BIBaIONIUE (U3MUECKUE BEJIMYMHBI: HAa OCHOBE
aHalu3a YCJIOBUS 3a/1aud 3allUChIBaTh KPATKOE YCIOBHUE,
BBISIBIISITh HEJIOCTATOK JAHHBIX JIJISl PEIICHUS 3aJlauu, BHIOMPATH
3aKOHBI ¥ (DOPMYJIbI, HEOOXOIUMBIE ISl €€ pelIeHus], TPOBOIUTh
pacy€Thl M CpaBHUBATh IMOJIYYECHHOE 3HAUYCHHE (HUIMIECKOU
BEJIMYMHBI C U3BECTHBIMU JJAHHBIMU;

pacno3HaBaTh MPoOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPU MTOMOIIH
(GU3HUEeCKUX METOJ0B, HCIOJIb3ysS OIKMCAHWE WCCIEI0BaHNUSA,
BBIJIENIATh poBEPSIEMOE MPEANOJIOKEHUE, OIICHUBATh
NPaBUWIBHOCTh TMOPSAKA MPOBEACHUS UCCIEAOBAHUS, JIelaTh
BBIBOJIBL;

MIPOBOJIUTH OTBITHI MO HAOIIONCHUIO (PU3WYECKUX SIBICHUN WIIN
(bu3HUecKuX CBOWMCTB Tel (KamWUISPHBIC SBICHUS, 3aBUCUMOCTh
JaBJICHUSI BO3AyXa OT €ro oO0BéMa, TeMIepaTypbl, CKOPOCTH
MpoIEcCa OCTHIBAHUS M HArpeBaHUs MpPU HU3IYyUYECHHH OT IIBETa
3inyvarome — (morjomiaromeid)  MOBEPXHOCTH,  CKOPOCTh
WCIIAPEHHST BOJBI OT TEMIIEPATyphbl KUAKOCTH M IUIOMaAN €€
MMOBEPXHOCTH,  DJIGKTpU3alUs Te€JI W B3aUMOJICUCTBUE
ANEKTPUYECKUX  3apsA]0B,  B3aUMOJCHCTBUE  IOCTOSHHBIX
MarHuTOB, BH3yaJlM3allisi MATrHUTHBIX TIOJIEH TIOCTOSIHHBIX
MAarHuTOB, JIEUCTBUSI MAarHUTHOIO MOJIA Ha MPOBOJAHUK C TOKOM,



CBOWCTBA  DJICKTPOMAarHuTa, CBOMCTBA  AJIEKTPOABUTATENS
MOCTOSIHHOTO TOKA): dbopmynupoBaTh MIPOBEPSIEMBIC
NPEANnoiIOXKEeHUs, CcoOUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO
0o0OpyJI0OBaHUs, OMHCHIBATHL XOJ OIbITa W (QOPMYIHPOBATH
BBIBO/IbI;

BBIMIOJIHATh NPSIMBIE MU3MEPEHUS] TEMIEPATYPhbl, OTHOCUTEIbHOMN
BJIQXKHOCTU  BO3QyXa, CHJIBI  TOKAa,  HANpsOHKEHHUS  C
UCIIOJIb30BAHUEM  QHAJOTOBBIX  MPUOOPOB M JIaTYUKOB
(Gu3MUEeCKUX BEJIMYWH, CPABHUBATH PE3YJIbTAThl U3MEPEHUU C
y4€TOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

IPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHON (pu3NUecKon
BEJIMYMHBI OT JIPYrOM C MUCIIOJb30BAHUEM IMPSMBIX H3MEPEHUI
(3aBUCHUMOCTb COINPOTHUBJICHUS] TPOBOAHUKA OT €ro JJIMHBI,
IJIOIIA/IA TIONEPEYHOTO CEYEHUS U YAEIBHOTO COMPOTUBIICHUS
BEILIECTBA IIPOBOJHUKA, CUJIBI TOKA, UAYLIETO Yepe3 MPOBOJHUK,

oT HaIIPAXKCHUA Ha IIPOBOJHHUKC, HCCIICA0OBAHHC
IMOCJIICAOBATCIBHOI'O )51 IMapalJICIIBHOI'O COGI[I/IHGHI/Iﬁ
HpOBOI[HI/IKOB)I IIAHUPOBATDH HCCICAOBAHUC, C06I/IpaTB

YCTAHOBKY M BBITIOJIHATH M3MEPEHUS, CIEIys MPEII0KEHHOMY
IU1aHy, (UKCUPOBATh PE3yJIbTaThl MOJYYEHHOW 3aBHCUMOCTH B
BUJe Tabmuil U rpaduKOB, JeJaTh BBIBOJABI IO pe3yJibTaTaM
UCCJICIOBAHNUS;

IPOBOJUTh KOCBEHHBIE M3MEpEHUs (PU3MUECKUX BEIHYUH
(ynenbHas TEIJIOEMKOCTh BEIIIECTBA, COMPOTUBJICHUE
IPOBOJHUKA, paboTa W MOIIMHOCTh JJIEKTPUUECKOTO TOKA):
IUTAHUPOBATh  M3MEPEHHUs, COOUpaTh HKCIEPUMEHTAILHYIO
YCTaHOBKY, CJeaysl MPEIJIOKEHHONW MHCTPYKIMU, U BBIYHUCIIATH
3HAYCHUE BEJINYUHBI,

coOmo/IaTh TMpaBWiia TEXHUKU O€30MacCHOCTU TMpu pabore ¢
1a60paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha MX OMHCaHHUS (B TOM
YyuCcjie: CHUCTEMa OTOIUICHUS JIOMOB, THUTPOMETp, TIapoBas
TypOWHA, aMIepMeTp, BOJBTMETP, CUYETUYHUK DJICKTPHUUECCKOU
SHEPTUU, HJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTEIbHBIC
AIEKTPONPUOOPHI (TPUMEPHI), IIEKTPUUECKUE MPETOXPAHUTEH,
ANEKTPOMATHUT,  DJIEKTPOJBUTATENIb  IMOCTOSHHOTO  TOKa),
UCTIOJIb3Ysl 3HAHUS O CBOWCTBaX (PU3WYECKUX SIBICHUUA U
HeoOxoauMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh ~ MPOCThIE  TEXHUYECKHUE  YCTpPOMCTBA M
U3MEpUTETbHBIE MPUOOPHI IO CXEMaM U CXEMATUYHBIM PUCYHKAM
(KMIIKOCTHBI TEPMOMETpP, TEPMOC, TCHUXPOMETP, THUTPOMETP,
JIBUTATENIb BHYTPEHHErO CrOpaHus, OJJIEKTPOCKOI, pPEeocTar),
COCTaBJISITh CXEMBbI JIEKTPUUECKUX IETIeH C TOCIe0BATEIIbHBIM
Y TIapaJijIeIbHBIM COCTMHEHUEM DJIEMEHTOB, pa3iindasi YCIOBHBIC
0003HaYEHHUS PJICMEHTOB JIEKTPUUECKUX TETEH;

MPUBOJANTH TPUMEPHI (HAXOAUTHh WHGOPMAIMI0 O TMPUMEPaXx)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (U3NYECKHX 3HAHUU B
MOBCETHEBHON KU3HMU MJisi oOOecredeHus Oe30MacHOCTH TpHU
oOpamieHn ¢ TOpuOOpaMu W TEXHUYECKUMH YCTPOHCTBAMH,



COXpaHEHHUs 3JI0POBbS W COOJIFOJCHHUS HOPM SKOJOTHYECKOTO
TIOBEICHUS B OKPY KaIOIeH cpejie;

OCYIIECTBJIATh TOMCK MHPOPMAIMK (PU3NUSCKOTO COACPIKAHUS B
WHTepHEeTe, HA OCHOBE MMCIOIIMXCS 3HAHUHA U MYyTEM CpPaBHEHUS
JOTIOJTHUTEIIPHBIX UCTOYHUKOB BBIICIIATh HH(POPMAIIHIO, KOTOpast
SIBJISICTCS] IIPOTUBOPEUNBON MM MOKET OBITh HEJIOCTOBEPHOM;
WCIIOJIB30BaTh IIPH BBIMOJHCHUU YUYEOHBIX 3aJaHMA HAyIHO--
HOMYJISIPHYIO JUTEPATYPY (hU3UIECKOTO coJiepKaHus,
CIIPaBOYHBIC MaTepHalIbl, pecypchl ceTh VHTepHET, BiIaueTh
npuéMaMu  KOHCIIGKTUPOBAaHHMS  TEKCTa,  IpeoOpa3oBaHUs
uHGOPMAITUU U3 OJTHOK 3HAKOBOHW CHCTEMBI B JPYTYIO;

co3JaBaTh COOCTBCHHBIC TIMCBMEHHBIC W KpAaTKHE YCTHBIC
cooO1eHus1, 000011as HHPOPMAITUIO U3 HECKOIBKUX UCTOYHUKOB
¢u3MUecKOoro - coiaep)kaHWs, B TOM  4YHCJIC  IYOJIMYHO
IPEACTABIATh PE3yJIbTaThl MPOCKTHON WJIM HMCCIIEIOBATEIHCKON
NEeATEIbHOCTH, NP 3TOM TPAMOTHO HCIIOJb30BaTh W3yYCHHBIH
NOHATUMHBIM  ammapaT  Kypca  (QU3HKH,  CONPOBOXKAATh
BBICTYIUICHUE TIPE3CHTAIUCH;

IpU  BBINOJIHCHUM Y4YeOHBIX IPOEKTOB M HCCIICIOBAHUI
(U3UYECKHUX MPOIECCOB paCPEeNiaTh 00S3aHHOCTH B TPYIIIE B
COOTBETCTBHH C IIOCTAaBICHHBIMU 3aJadyaMH, CJIEIUThL 3a
BBITIOJTHEHWEM TUTaHa JEWCTBUH M KOPPEKTHPOBATH  €rO,
aJIeKBAaTHO OIIEHMBATh COOCTBEHHBIN BKJAJ B JIEATEIbHOCTH
IPYIIBI, BBICTPAaUBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBUE,
IPOSIBIISISE TOTOBHOCTD pa3peniaTb KOH(MIUKTHI.

K xonmy oOyuenuss B 9 KJjacce TpeIMETHBIE pE3yJIbTaThl Ha
0a30BOM  YpPOBHE JIOJDKHBI ~ OTpakaTb  C(OPMHUPOBAHHOCTH Y
0o0y4Jaronuxcst yMEHUH:

UCIIOJIb30BaTh MOHATHUA: CHCTEMA OTCUETA, MaTEpHaIbHAsI TOYKA,
TPAEKTOpHUsA, OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKEHUS,
nedopmarus (ympyras, rIacTHYecKas), TpEHUE,
LEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, HEBECOMOCTh U IEPETPy3KH,
IEHTP TSDKECTH, aOCOJIIOTHO TBEPIOE TENO, IEHTP TIKECTH
TBEPJIOTO TeJla, pABHOBECHE, MEXAaHUYECKUE KOJIEOAHUS U BOJIHBI,
3BYK, MH(PA3BYK U YIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJHBI,
IIKajga »dJCKTPOMATHUTHBIX BOJH, CBET, OJHU30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHl MCITYCKAaHMS W TOTJIONICHUS, alb(da,
0eTa- 1 raMMa-u3Ty4eHUs, U30TOTbI, IEPHAS DHEPTETHKA;
paznuyaTh  SBJICHUS ~ (paBHOMEpPHOE W HEPaBHOMEPHOE
IPSMOJIMHEWHOE JIBMYKEHUE, PABHOYCKOPEHHOE NPSMOJIMHENHOE
JIBKEHUE, CBOOOIHOE TMaJIeHre TeJl, pPABHOMEPHOE JIBIIKEHUE TI0
OKPY>KHOCTH, B3aWMOJICUCTBUE TEJ, PEAKTHUBHOE JIBUKEHUE,
KojiebaTenbHOe JBMKEHUE (3aTyXamolfe ¢  BBIHYXICHHBIC
KoJieObaHus1), pe30HAHC, BOJIHOBOE JBIIKEHUE, OTPAKCHUE 3BYKA,
MPSIMOJIMHEWHOE PAacIpOCTPAHEHHUE, OTPAXKEHUE U MPETOMIICHUE
CBETa, IIOJIHOE BHYTPEHHEE OTPAKECHUE CBETA, pPa3JI0KEHUE
0eyloro cBeTa B CIEKTP U CJOKEHHE CIEKTPaJbHBIX IIBETOB,
IUCTIEPCUS CBETa, €CTEeCTBEHHAas PaauOaKTUBHOCT,
BO3HUKHOBEHHUE JIMHEUUYATOTO CIEKTPA U3ITYUYEHHS ) 110 ONUCAHUIO
UX  XapaKTEpHBIX CBOWCTB M HAa  OCHOBE  OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;



pacno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (DU3NYECKUX SIBICHUN B
OKpyXaroleM Mupe (B TOM uyucie (U3MUECKHE SBICHUS B
OpUpOJe: MPUIUBBI M OTIUBBI, JBIKEeHHE IUaHeT CoiaHeYHOU
CUCTEMbI, PEAKTUBHOE JIBIDKEHHE IKUBBIX  OpPraHU3MOB,
BOCIIPUSTHE 3BYKOB KUBOTHBIMH, 3€MJICTPSICEHUE, CEICMUYECKUE
BOJIHBI, I[yHaMH, 3XO0, I[BE€Ta TEJl, ONTHUYECKUE SBJIICHUS B
npupoze, OHOJIOTUYECKOe JehcTBUE BUJIUMOTO,
yIbTPaduoIETOBOrO u PEHTI€HOBCKOTO U3ITy4YEeHUH,
€CTECTBEHHBIN paJMOAaKTUBHBIA (POH, KOCMHUYECKHE JTy4H,
PaAMOAKTUBHOE H3IIyY€HHE NPUPOJHBIX MHUHEPAJIOB, JIEUCTBHE
PAAMOAKTUBHBIX M3IyYCHUM HAa OpPraHU3M 4YesoBeKa), IPU 3TOM
NEPEeBOIUTh MPAKTUYECKYI0 3a/layy B Y4eOHYIO, BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PUINUYECKUX SBICHUN;
OMKCHIBATh WM3YUYEHHBIE CBOWCTBA TeNl M (PU3NYECKUE SIBJICHUA,
UCTIOJIb3YsS (DU3UYECKUE BEIWYUHBI (CpeIHsIE M MrHOBEHHAas
CKOpPOCThb Tela MPU HEPABHOMEPHOM JIBIJKEHHH, YCKOpPEHHUE,
nepeMelieHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUs, CHUJia
yIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOAHOTO TaJeHUs, BEC
Tela, UMITYJIbC Teja, UMIYJbC CHJIbI, MEXaHW4Yeckas paboTa u
MOIIIHOCTh, TOTEHIMAJIbHAs DHEpPrus Tella, TMOJHATOrO Hajl
MOBEPXHOCTBIO  3€MJIM, TOTCHLHANbHAS JHEPrus  CHKaTou
NPYXKXUHBI, KHHETUYECKAas »JHEpPrus, IMOJHas MeXaHu4ecKas
DHEPrus, TMEepuoJ U 4YacToTa KoyieOaHWW, JJIMHA BOJIHBI,
IPOMKOCTb 3BYyKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTellb
PEJIOMJICHUSI Cpeflbl), MPU OMHCAHWUU MPABUIBHO TPAKTOBATH
(GU3HYECKUIl CMBICT HCIOJIb3yeMbIX BEIMYUH, 0003HAUYCHUS U
eAVHUIBI  (PU3WYECKUX  BEIUYUH, HAXOAUTh  (OPMYJIbI,
CBS3BIBAIONIME JAHHYIO (PU3UUYECKYI0 BEJIMYMHY C JIPYyTUMU
BETMYMHAMH, CTPOUTHh TpadUKU H3YYEHHBIX 3aBHUCHUMOCTEH
(M3UYCCKUX BEJIMYHH,

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SBJICHUS U
MPOLIECChI, MCIOJb3YysSd 3aKOH COXPAaHEHUS DHEPruH, 3aKOH
BCEMHUPHOTO TATOTECHUSI, PUHIIUT CYNEPIO3UIIUU CHUJI, TIPUHITUTI
OoTHOcUTEIbHOCTH  ['anmuies, 3akoHnl  HbroTOHA,  3aKoH
COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAKEHUS] W TPEIOMIICHUS
CBETa, 3aKOHBI COXPAHEHUS 3apsTOBOTO M MAaCCOBOTO UMCEN MpHU
AIEPHBIX  peaklusX, TMNph OTOM  JlaBaTh  CJIOBECHYIO
(GbOpMyIHpPOBKY 3aKOHA U 3alUChIBaTh €ro MaTeMaTUYeCKOe
BBIPAKEHUE;

OOBACHITH (PU3NYECKUE TIPOIIECCH U CBOWMCTBA TEJ, B TOM YHCIIC
M B KOHTEKCTE CHUTyallMii  MPaKTUKOOPHUEHTHUPOBAHHOTO
XapaKTepa: BBIABISITH MPUYUHHO-CIICJICTBEHHBIE CBSI3HM, CTPOUTH
o0OBbsiCHEHHE u3 2-3 JOTWYECKHX IIIaroB ¢ omopo Ha 2-3
W3YYCHHBIX CBOWCTBAa (PU3MYECKUX SBICHUH, (U3HUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacyéTHble 3ajlaud (omuparolyecss Ha cUcTeMy U3 2-3
YpaBHEHUH), HWCIONB3Yys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHEC
¢u3nueckrue BEIUYMHBI: Ha OCHOBE aHadW3a YyCIOBUSA 3a/layu
3aMHUChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEJAOCTAIONINE WA
M30BITOYHBIE JaHHBIE, BHIOWpPATh 3aKOHBI U (HOPMYIJIBI,
HEOOXOJAMMBIC JJI PEIICHUs, TPOBOIUTH PACUYEThI U OIEHUBATH



PCUTUCTUYHOCTh  TOJYYCHHOTO  3HadyeHWss  (pu3mdeckoi
BEJIMYWHBIL

pacmo3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEITUTh TPU TOMOIITH
(U3NYECKUX METO/OB, WCIOJb3Yysl OINHCAHUE WCCICIOBAHMUSA,
BBIJICTISITh poBepsieMoe IIPEIOJIOKEHNUE, OIICHUBATH
NPaBWJILHOCTh TOPSAKA MPOBEACHHUS WCCICIOBaHU, JeaTh
BBIBOJIbI, HMHTEPIPETUPOBATh PE3yJIbTaThl HAOMIOACHUNA |
OTIBITOB;

IPOBOJIUTH OTBITHI O HAOTIOACHHUIO (PH3UYECKUX SBICHHUNA WIH
Gu3NIECKUX CBOWCTB Tl (M3ydeHHE BTOpPOro 3akoHa HeioToHA,
3aKOHa COXpaHCHMs SHEPTUHU, 3aBUCUMOCTH IEepHo/ia KoieOaHui
NPY>KHHHOTO MasiTHUKA OT MAacChl Tpy3a M JKECTKOCTH MPY>KUHBI
M HE3aBUCHMOCTh OT aMIUIUTYAbl MajblX  KOJIeOaHWH,
NPSMOJIMHEHHOE pPacIpOCTpPaHEHHUE CBETa, paslioKeHue Oenoro
CBETa B CIEKTP, M3yUYCHHUE CBOWMCTB HM300pa)KEHUS B IUIOCKOM
3epKajie M CBOWCTB HM300pa)KeHUsA TNpelMeTa B CcOOMparomie
JUH3E, HaOMIOJIEHUE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB
U3ITyYCHHUsI):  CaMOCTOSITEIbBHO  COOMpaTh  YCTAHOBKY W3
U30BITOYHOTO Habopa 00OpyAOBaHMS, ONUCHIBATH XOJI OMbITA U
€ro pe3yJbTaThbl, POPMYIUPOBATH BHIBOJIBI;

IPOBOJUTH TPU HEOOXOAMMOCTH CEpPHUI0 MPSIMBIX H3MEPEHHUI,
ompenenssi  CpellHee 3HAUYCHHE  HU3MEpPSIeMOW  BEJIUYUHBI
(bokycHOe paccTositHue coOuparomieill JIMH3bI), 00OCHOBHIBATH
BBIOOp crioco0a u3MepeHus (M3MEpPUTENHHOTO MPUOOopa);
IIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTEN (DU3UUECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEpPEHUN (3aBUCUMOCTH ITyTH OT
BPEMEHU TMPU PABHOYCKOPEHHOM [IBIDKEHUU O€3 HadaIbHOU
CKOPOCTH, TIEpHOJa KOJeOaHU MaTEeMaTUYECKOr0 MasTHHUKA OT
JUIMHBl HUTH, 3aBUCUMOCTH YyTIJIa OTpPaXEHHs CBeTa OT YIJia
najeHUs] U yIrjia IpeioMJICHUsST OT yrila MaJIeHus): TUIAHUPOBATh
UCCJICIOBAHUE,  CAaMOCTOSATEILHO  COOMpaTh  YCTAHOBKY,
dbukcupoBath pe3ynbTaThl MOJIYYCHHOU 3aBUCUMOCTH
(U3UYECKNX BEIMYMH B BHJAE TaOMUIl W TrpaduKOB, ACIATh
BBIBOJIBI IO pe3yJIbTaTaM UCCIICI0OBAHMUS;

IPOBOJUTh KOCBEHHBIE M3MEpEHUs (PU3MUECKUX BEIHYMH
(cpenmHsis CKOPOCTh M YCKOPEHHE Tella MPH PaBHOYCKOPEHHOM
JBWKEHUU, YCKOpEHHWE CBOOOJIHOTO TajeHHs, KECTKOCTDH
IPYXUHBI, KOIDPUIIMEHT TPEHUS CKOJBKECHMS, MEXaHWYeCcKas
paboTa W  MOIIHOCTh, YacTOTa W TMEpPUOa  KOJeOaHHit
MaTEMaTUYECKOTO U MPYKMHHOTO MAasiTHUKOB, ONTHYECKas CHUJIa
coOuparomeid JIMH3bI, PAJAMOAKTUBHBIN (OH): TUIIAHUPOBATH
U3MEpPEHUsI, CoOUpaTh OKCIEPUMEHTAIbHYI0 YCTaHOBKY U
BBITIOJIHSTh W3MEPEHHs, CIACAySd NPEIIOKEHHOW WHCTPYKIIHH,
BBIYHUCIISTh 3HAUCHUE BEJIMYUHBI U aHAIM3UPOBATH MOJYYCHHBIC
pPEe3yJIbTATHI ¢ YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUM;
coOno/IaTh TMpaBWia TEXHUKH O€30MacHOCTH Mpu padoTe ¢
1a00paTOPHBIM 000PYAOBAHUEM;

pasnuyaTh OCHOBHBIE TPU3HAKKM M3YyYEHHBIX (DUBUYECKUX
MOJIeNICH: MaTepuaibHas TOYKa, aOCOJIOTHO TBEPIOE TEIO,
TOYEUYHBI MCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, TUIAHETapHas
MOJIEJIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO SI/Ipa;



XapaKTepHU30BaTh MPUHILHUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX omHucaHus (B TOM
Yyucje: CIUJIOMETp, JaTYMKKA T[OJOKEHUS, pPACCTOSIHUSA U
YCKOPEHHMsI, pakeTa, 3XO0JO0T, OYKH, MEpPHUCKOMN, (oroammapar,
ONTHUYECKHE CBETOBOABI, CIIEKTPOCKON, JIO3UMETP, Kamepa
Bunbcona), wucnonb3yss 3HAHUA O CBOWCTBAX (DU3HUECKHUX
SBJICHUM U HEOOXOAMMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;
UCIIOJb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH W3yYECHHBIX
TEXHUYECKUX  YCTPOMCTB, M3MEPHUTENIbHBIX MpUOOPOB U
TEXHOJIOTUYECKUX  MPOILIECCOB  MpPU  pEHIeHuH  y4yeOHo-
NPAaKTUYECKUX 3a7ad, ONTHYECKUE CXEMbl ISl IOCTPOCHUS
U300paKEHUM B IJIOCKOM 3€pKajie M cCOOMparoiei JIMH3E;
OPUBOJUTH TPUMEPHI (HAXOAUTh HH(POPMALMIO O MpUMEpax)
NPAKTUYECKOTO  HWCIOJb30BaHUA  (PU3NYECKHX  3HAaHUU B
MOBCEHEBHOM KHU3HU Il obOecrieueHusi Oe30MacHOCTU TPH
oOpamieHu ¢ NOpuOOpaMu W TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHUsl 3/I0POBbSI U COOJIIOJICHUS HOPM DKOJOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEH CpeJIE;

OCYIIECTBJISTH TOUCK MHGOPMAINKU (PU3UYECKOTO COACPIKAHUS B
WNuTepHeTe, caMOCTOATENbHO (HOpMYIUPYsI TTOMCKOBBIM 3arpoc,
HaXOUTh IIYTH OIPEACICHUs JOCTOBEPHOCTU ITOJIYyYEHHOMU
uHdopMalMi  HAa  OCHOBE  HMEIOIIMXCA  3HAHUW U
JOIIOJTHUTEIIBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TPU BBIMIOJIHEHUH YYEOHBIX 3aJaHuil Hay4dHO-
IIOITYJISIPHYO JIATEPATYPyY (bU3UIECKOTO COIEpKaHUs,
CIIpaBOYHBIE MAaTEpHabl, pecypcel cetu HTEepHET, BiIaneTh
npuéMaMu  KOHCIIEKTHUPOBAaHUS  TEKCTa, IpeoOpa3zoBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOIM CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbBIEC MUCHbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBe MH(MOpMAINKN U3 HECKOJIBKUX MCTOYHUKOB (DU3UYECKOTO
coJiepKaHusl, IMyOJIMYHO TPEICTaBIATh PE3YNbTAThl MPOCKTHOU
WM UCCIIEIOBATENbCKOM JESATEIBHOCTH, MPU 3TOM TI'PaMOTHO
VCIIOJIb30BaTh WM3YYCHHBIM IMOHATUWHBIA armapar H3y4aeMoro
pasnena (UMK U COMPOBOXKIATH BRICTYIUJICHUE MTPE3CHTAIIUEH C
YYETOM 0COOCHHOCTEH ayJIUTOPUUN CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoumnuectBo yacos CTIMCOK HTOTOBBIX CITUCOK UTOTOBBIX
TJIaHUPYEMBIX TIJIaHUPYEMBIX
PE3yJIbTATOB C PE3yJIbTaTOB C
DJIEKTPOHHbBIE
N HauMmenoBauue YKa3aHUCM 3TalloB YKa3aHUCM 3TalloB
° (un¢posbie)
o/n | PA3AEI0B H TeM B Kontponenbie | Tlpaktuueckme | o oo uX GOpMHUpOBAHHS | MX QOPMHUPOBAHU
IpOrpamMmsl cero paGoTHI paGoTHI p c1oco0 OLIEHKH croco0 OLIEHKH
pecypeel UTOTOBBIX HUTOTOBBIX
TJIAaHUPYEMBIX TJIAaHUPYEMBIX
pe3yJIbTaTOB pe3yJIbTaToOB
Pa3neu 1. ®usnka u €€ poib B NO3HAHUHN OKPY/KAIOIIEro MHPa
HCMOJIb30BAThH
TIOHSATHUSA:
¢dusnueckue 51
XUMUYECKHE
SIBJICHMS, petieHne yueOHbIX
11 ®dusnka - HayKa o 5 bu6nuoreka [IOK HaOJTI0IeH e, U [IPAKTHKO-
Hnpupoae https://m.edsoo.ru/7f416194 | SKCIECPUMEHT, OPUEHTUPOBAHHBIX
MOJICIIb, 3a/ad4;
TUIIOTE3a,
€UHUIIBI
(buznueckux
BEJIMYWH,
UCMOTb30BATh penieHne y4eOHbIX
dusngeckue bubnmnoreka [JOK TTOHATHAL. ¥ IPaKTUKO-
1.2 2 1 ¢usnueckue U
BEJIMYHHBI https://m.edsoo.ru/7f416194 OPHUEHTHPOBAHHBIX
XUMHUYECKHE
3aj1a4;

SIBJICHMS,



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

HaOIIOIEHNE,
IKCIEPUMEHT,
MOJIETIb,
THIIOTE3a,

€ IMHHIIBI
¢buzneckux
BEJIUYHH,

1.3

EcrecTBeHHOHAaYUHBIH
METO/1 [T03HAHUS

bubnnoreka IIOK
https://m.edsoo.ru/7f416194

UCIIOJIb30BaTh
TIOHSTHS:
(dbuznveckue u
XUMHYECKHE
SIBIICHMS,
HaOJII0IeHNE,
IKCIEPUMEHT,
MO/IEITb,
TUIOTE3a,
€IUHUIIBI
¢buznyeckux
BEJINYMH;

penreHue y4eOHBIX
Y TIPaKTHKO-
OPHEHTHPOBAHHBIX
3a/1a4;

Uroro no pazneny

6

Pa3pea 2. IlepsonavyanbHbie

CBE€ACHHUS O CTPOCHUM BelIECTBA

2.1

Crpoenue BemecTsa

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

pacro3HaBaTh
MPOsIBJICHUE
U3YYEHHBIX
¢buznyeckux
SIBJICHUM B
OKPY>KaroIleM
MHDE, B TOM
qucIe
¢buznyeckue
SIBJICHUS B

pemieHne y4eOHbIX
U TIPAaKTHKO-
OPUEHTHPOBAHHBIX
3a1a4;



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

HIpUPOJE: IIPU
3TOM NEPEBOUTH
MIPaKTUYECKYIO
3a1aqy B
y4eOHyso,
BBIIETISATh
CYLIECTBEHHbIE
CBOMCTBA
(mpu3HaKM)
¢buznyecknx
SIBJICHMIA,

2.2

JIBrxeHue u
B3aUMOCHCTBHE
YaCTHI] BEIIeCTBa

bu6nuoreka [IOK

https://m.edsoo.ru/7f416194

pacro3HaBaTh
IPOsIBIICHUE
U3YYEHHBIX
(buzmyecKux
SIBJICHUW B
OKpYy’KaroIeM
MUpE, B TOM
qucle
¢buznyeckue
SIBIICHUS B
npupoje: Mpu
9TOM MEPEBOIUTH
MPAKTHIECKYIO
3a/1a4y B
yueOHy1o,
BBIJICTISITh
CYIIIECTBEHHBIC
CBOICTBA
(mpu3HaKM)
¢buznyeckux
SIBJICHMI;

IIpaxTueckas
pabora,

pelieHre yqeOHbIX
" MPAKTHUKO-
OPHUCHTUPOBAHHBIX
3aj1a4;



https://m.edsoo.ru/7f416194

2.3

ArperaTHble
COCTOSIHUS BEILIECTBA

bubmnoreka IIOK
https://m.edsoo.ru/7f416194

pacro3HaBaTtb
po0IeMBl,
KOTOPBIE MOKHO
pEIIUTh TIpH
MTOMOIIIH
buznyeckux
METO/IOB, B
OTIMCAHUHN
WCCJICIOBAHHSI
BBIJICTISTH
IPOBEPsIEMOE
MIPEIITOJIOKCHHE
(runoresy),
pa3iau4ath u
UHTEPIPETHPOBATH
MOJTyYECHHBIN
pe3yIbTar,
HaXOJIUTh OITHOKHU
B XOJIC OIIBITA,
JIeJIaTh BBIBOJIBI 11O
ero pe3ysbTaram;
MIPOBOJINTH OTBITHI
110 HaOJII0ICHUIO
buznyecKux
SIBJIEHUW WJIN
buznyecKux
CBOWCTB TeII:
dbopMynupoBaTh
poBepsieMbIC
MIPEIITOJIOKCHHS,
cobupatb
YCTaHOBKY U3
IPEJIOKEHHOTO

YCTHBIH OIpOC;

peuleHne y4eOHbIX
Y TIPaKTHKO-
OPHUCHTUPOBAHHBIX
3ajay;



https://m.edsoo.ru/7f416194

obopyoBaHus,
3aIMChIBATH XOJI
OIIbITA U
dbopmynupoBaTh
BBIBOJIBL;

Hroro no pasaciy

5

Paznen 3. /IBu:keHre U B3aUMO/I€iiCTB

He TeJ

MexaHnueckoe
JIBYKEHHUE

3.1

bu6nuoreka [IOK

https://m.edsoo.ru/7f416194

BBINOJIHATh
npsiMble
U3MEpEHUS
paccTosiHus,
BPEMEHH, MaCChl
Tena, 00bEMa,
CHJIBI U
TEMIIEPATYPHI C
VICIIOJIb30BAaHUEM
AQHAJIOTOBBIX U
u(poBHIX
puodOpOoB,
3aMMChIBaTh
MMOKa3aHUs
pruOOpOB ¢
y4€TOM 3alaHHOU
abCcoMOTHON
MOTPEIIHOCTH
U3MEPEHUN

YCTHBIH OITPOC;

pelieHre y4eOHbIX
U TIPaKTHKO-
OPHUCHTUPOBAHHBIX
3aj1ad;



https://m.edsoo.ru/7f416194

BBIIIOJIHSATh
MpsiMbIC
U3MEpCHUS
pacCTOsHUSA,
BPEMEHH, MACChI
Tenna, 00bEMa,
CHUJIBI
TEMIIEPATYPHI C

IIpakTrueckas
pabora;

- Wnepums, Macca, BuGmorexa LIOK HCTIOIb30BAHUEM | pernenne yueGHbIX
' IIJIOTHOCTD 4 https://m.edsoo.ru/7f416194 AHATIOTOBBIX 1 1 MIPaKTHKO-

U(PPOBBIX OPUEHTHPOBAHHBIX
npubopoB, 3a1a4;
3alMChIBATh
NOKa3aHus
npubOpOB C
y4€TOM 3aJIaHHON
a0CoOTHOM
MOTPEIIHOCTH
A3MEPEHUN
BBINOJIHSTh YCTHBIH 01IPOC;
TpAMbICe IPAKTHYECKas
U3MepeHust pabota

33 Cuta. Bus! ci 14 bu6mmoreka [JOK paccrosiHus,

https://m.edsoo.ru/7f416194

BpPEMEHH, MaCChI
Tena, 00bEMa,
CHWJIBI U
TEMIIEPATYPHI C

pemienne y4eOHbIX
U IIPAKTHKO-
OPUCHTUPOBAHHBIX
3a/1ay;



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

HCII0JIb30BaHUEM
AHAJIOTOBBIX U

U (HPOBBIX
puOOpPOB,
3aMMChIBaTh
MOKa3aHus
npuOOpoOB C
y4€TOM 3aJIaHHON
a0CONIOTHOM
HOTPEIIHOCTH
U3MEPEHUN

Uroro no pazneny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, KU

KOCTEH U ra3oB

[aBnenue. [lepenaua
41 JIaBJICHUS TBEPIABIMUA 3
' TETaMH, KHUIKOCTIMU

" razaMm

bu6nuoreka [IOK

https://m.edsoo.ru/7f416194

ONKCHIBATh
U3YYEHHBbIE
CBOMCTBA TEI U
¢buznueckue
SIBJICHUS,
UCIIOJIB3YS
¢buznueckue
BEJIMYMHBI (CUiIa
YIPYTOCTH, CUJIa
TSKECTH, BEC Tela,
CuUJIa TPEeHHs,
JTaBJIeHNE
(TBEpmoro Tena,
KHUIKOCTH, Ta3a),
MIPU ONUCAHUU
IPaBUJILHO

YCTHBIH OITPOC;

MIPAKTHIeCKast
pabora

peieHune y4eOHbIX
Y TIPaKTHKO-
OPUCHTUPOBAHHBIX
3a1a4;



https://m.edsoo.ru/7f416194

TPaKTOBAaTh
busznueckuit
CMBICIT
HCTIOJIb3yEeMBIX
BEJIMYMH, UX
0003HauEHUS U
eIMHUIIBI
du3znyecKux
BEJINYHH,
HAXO/IUTh
bopMyibl,
CBSI3BIBAIOIIINE
TAHHYIO
¢duznyecKyro
BEJIMYHHY C
JIPYTUMH
BEIIMYMHAMH,
CTPOUTH TpapuKu
M3y4EHHBIX
3aBUCUMOCTEN
buznyecKux
BEJIMYNH,

4.2

JlaBiaeHne KUJIKOCTH

but6mmoreka [IOK

https://m.edsoo.ru/7f416194

OIHCHIBATh
U3y4eHHbIE
CBOMCTBA TEN U
¢busnueckue
SIBJICHHUS,
WCTIONB3YS
¢buznyeckue
BEJIMYUHBI (CHIIa
YIPYTOCTH, CHJIA

YCTHBIN OIPOC;

pelieHune y4eOHbIX
Y TIPaKTHKO-
OPHEHTUPOBAHHBIX
3amad;



https://m.edsoo.ru/7f416194

TSDKECTH, BEC
Tela, Cuia
TPEHUs, TaBJICHUE
(TBEpmOTO TEna,
JKUJIKOCTH, Ta3a),
IIPY OTIMCAHHUU
IPABHIIEHO
TPaKTOBATh
busnueckuit
CMBICTT
UCTIOIB3YEMBIX
BEJIMYMH, UX
0003HaYeHHS U
€IMHUIIBI
(buznueckux
BEJIMYH,
HaXOJIUTh
(dhopMyIbI,
CBSI3BIBAIOIINE
JTAHHYIO
¢busnveckyro
BETTUYHHY C
JPYTUMH
BEITUYHHAMH,
CTPOUTH TpapuKu
M3YYCHHBIX
3aBHCUMOCTEN
(buznuecKkux




BEIINYHH;

4.3

AtmochepHoe
JaBJICHUE

bubmnoreka IIOK
https://m.edsoo.ru/7f416194

OIHCHIBATH
W3Y4YCHHBIE
CBOMCTBA Te U
¢busnyeckue
SIBJICHUS,
UCTIONIB3YS
(dbuzndeckue
BEJIMYMHBI (CHIIA
YIPYTOCTH, CHJIA
TSOKECTH, BEC
TeJa, Cuia

TPCHUSA, JaBJICHUC

(TBEpHmoOTO TENa,
JKUJIKOCTH, Ta3a),
TIPY OTTMCAHHUU
NPaBUIIBHO
TPaKTOBATh
buznueckuit
CMBICTT
HCIIOJIB3yEMBIX
BEJIMYUH, UX
0003HaYCHHS 1
CIUHUITBI
¢buznveckux
BEJIMYUH,
HAXOJIUTh

YCTHBIH OIpOC;

pelnreHne ya4eOHBIX
¥l TIPAKTHKO-
OPHEHTHUPOBAHHBIX
3amad;



https://m.edsoo.ru/7f416194

(bopmybl,
CBSI3BIBAIOIINE
JTAHHYIO
(buzmdecKyro
BEJIMYHHY C
JIPYTUMH
BEJIMYMHAMM,
CTPOUTH TPaPUKH
U3yYCHHBIX
3aBUCUMOCTEN
(buznuecKux
BCJINYHH;

4.4

JencTBre )KUIKOCTU
Y rasza Ha
IIOIPYKEHHOE B HUX
TEJI0

bu6nuoreka [IOK

https://m.edsoo.ru/7f416194

OIIMCHIBATh
W3YYCHHBIE
CBOICTBaA Tell U
¢buznyeckue
SIBJICHUS,
UCTIONB3YS
¢buznyeckue
BEJIMYUHBI (CHTIa
yIPYroCTH, CHJIa
TSDKECTH, BEC
Tela, cCujia
TPEHHUsI, JaBJICHUE
(TBEpIOTO TENa,
JKUJKOCTH, Ta3a),
TP OMTUCAHHUH

MIPAKTHIeCKast
pabora

peleHne y4eOHbIX
U TIPaKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4;



https://m.edsoo.ru/7f416194

MIPaBWIBHO
TPaKTOBaTh
buznveckuit
CMBICTT
UCIIOJIB3YEMBIX
BEJIMYUH, UX
0003HaYeHUsI U
€ IMHHIIBI
(buzmuecKux
BEJIMYMH,
HAXOJWTh
(hopMyIbI,
CBSI3BIBAIOIIME
TTaHHYIO
¢buznyeckyro
BEJIMUUHY C
JIPYTHMH
BEITUYHHAMH,
CTPOUTH TpapuKu

PabGora u MOIIIHOCTH

3

https://m.edsoo.ru/7f416194

U3Y4YEHHBIX
3aBUCUMOCTEN
(buznuecKux
BEJINYUH;
Hroro no pazneny 21
Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus
51 bub6mmorexa [IOK pacrosHaBarh

IIPOSIBIICHUE

IIpaxTrueckas



https://m.edsoo.ru/7f416194

M3YYEHHBIX
buznuecKux
SIBIICHUI B
OKpY’KaIOIIeM
MHUpE, B TOM YHUCIIE
¢duznueckue
SIBJICHUSI B
pUpo/Ie:
MIPUMEPBI
JIBUKEHUSI c
pa3IUYHBIMU
CKOPOCTSIMHU B
JKUBOM U HEXKUBOU
NpUpoOJe, pbIYArH
B TeEJE YEIIOBEKa,
npu 3TOM
MePEBOAUTH
MPAKTUYECKYIO
3aauy B
y4eOHyro,
BBIJICTISATH
CYyIIIECTBEHHBIC
CBOMCTBA
(mpu3HaKH)
(bUBUIECKUX
SIBIICHHIA,

pabora;

pemeHne  y4eOHBIX

u MIPaKTHKO-
OpHEHTHPOBAHHBIX
3a/1ay;

5.2

[TpocTeie MEXaHU3MBI

bubmnorexa [IOK

https://m.edsoo.ru/7f416194

OIHCHIBATH
U3YYEHHBIE
CBOWCTBA TE€I U
¢duznueckue
SIBJICHUS,
UCIIOJIB3YS
buznueckue

YCTHBIH OITPOC;

peiieHre  y4eOHBIX
" MIPAKTUKO-
OPHEHTUPOBAHHBIX
3amad;



https://m.edsoo.ru/7f416194

BEIIMYUHBI (Macca,
00BEM, INIOTHOCTH
BEIIECTBA, BpEMS,
myTh,  CKOPOCTb,
CpeIHsIsI CKOPOCTh,
CWJIa  yIpYyrocTH,
CUJIa TSDKECTH, BEC
TeNa, CUia TPCHUS,
JTABJICHHC
(TBEpmoro  Tena,
JKUJKOCTH, Ta3a),
BBITAJIKHBAIOIIIAS
cuia,
MEXaHHYECKast
pabora,
MOIIIHOCTh, TILJICYO
CHUTHI, MOMCHT
CHUTHI,

KO3 UIIUEHT
MOJIE3HOTO
JIEUCTBUS
MEXaHHU3MOB,
KHHETHYEeCKass |
MOTCHIIMATbHAS
SHEprus), npu
OTMCAHUN
MIPaBHIIBHO
TPaKTOBATh
buzdecKuit
CMBICTT
HCTIOJTE3YEMBIX
BEJIMYHH, 1704
0003HaYCHHS "




e IMHUIIBI
buznyeckux
BEJIMYHH,
HAXO/UTh
dbopmysbl,
CBSI3bIBAIOIIINE
JTAHHYIO
¢$uznyecKyro
BEIIMYNHY C
JIPYTUMH
BEJIIMYMHAMH,
CTPOUTh TIpapuKu
M3Yy4EHHBIX
3aBHCHUMOCTEH
du3znyecKux
BEJIMYNH,

53

Mexanuueckas
SHEprus

bu6nuoreka [IOK

https://m.edsoo.ru/7f416194

O0OBACHATH
¢buznyeckue
SIBIICHUS,
IPOLIECCHI
CBOICTBA Tell, B
TOM YHCJIC U B
KOHTEKCTE
CUTyaLui
MPaKTUKO-
OPUEHTUPOBAHHOTO
XapakTepa:
BBISIBJISATH
MPUYUHHO--
CIICICTBCHHEIC
CBS3U, CTPOUTH
0o0bBsicHeHHuEe u3 1-2
JIOTHYECKHX IIIaroB

YCTHBIN OIPOC;

HpaKkTHYeCKast
pabora

peleHne yuyeOHbIX
U TIPaKTHKO-
OpPUECHTHUPOBAHHBIX
3ajay;



https://m.edsoo.ru/7f416194

c oropoii Ha 1-2
W3YYCHHBIX
CBOICTBa
(buznuecKkux
SIBJICHHI,
(busznuecKkux
3aKOHA WIH
3aKOHOMEPHOCTH;

Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME




8 KVIACC

HaunmMeHoBaHMe KoanuecTBo yacos
Ne DJIeKTpPOHHbIe (LM (POBHIE)
pa3ejioB M TeM KoHnTpoabHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
NporpamMmMsbl padoThbI padoTbI
Pa3nen 1. TeruioBble siBieHUs
11 CtpoeHue u CBOMCTBA ; bubnmnoreka HOK
) BellecTBa https://m.edsoo.ru/7f4181ce
1.2 TenmoBbie TPOIECCHI 21 1 5 Bubmaorexa ITOK
https://m.edsoo.ru/7f4181ce
Hroro no pasneiny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DneKTpuYecKue 3apsabl.
bu6nuoreka [IOK
2.1 3apspKeHHBIC TeJla U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBHUE
29 IlocTosHHBIN 0 ! 7 bu6nuoreka [IOK
' SIIEKTPUYECKHUIA TOK https://m.edsoo.ru/7f4181ce
2.3 MaruuTHEIE ABJICHUSA 6 1 1.5 Bubmorexa ITOK
https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnmoreka [JOK
’ UHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
Pe3epBHOE Bpems 3



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

14.5




9 KVIACC

HaumMeHoBaHMe KoanuecTBO 4acos
Ne DJIeKTpPOHHbIe (LM (POBHIE)
Pa3ieioB U TEM KoHnTpoabHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCYpPChI
nporpamMmbl padoThI padoThI
Pa3nen 1. Mexannuyeckue siBJeHHs
MexaHu4ueckoe Bu6 OK
1.1 NIBUKEHUE U CIOCOOBI 10 1 nbnuoteka 11
https://m.edsoo.ru/7f41a4a6
€ro onucaHus
bubmuorexa [IOK
1.2 BzaumoneiictBue Ten
A 20 1 3 https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubmorexa LHOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3nen 2. Mexannyeckue Ko1e0aHUs U BOJHbI
1 MexaHn4deckue 7 3 bubmnoreka IIOK
' Kose0aHus https://m.edsoo.ru/7f41a4a6
29 MexaHW4eCcKue BOJIHBI. g . 3 bu6mmoreka [IOK
' 3BYyK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DJIEKTPOMarHuTHOE
but6mmoreka [IOK
3.1 MnoJje u 6 2

QJICKTPOMArHuTHBIC

https://m.edsoo.ru/7f41ada6



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

BOJIHBI

Uroro no pazgeny 6
Pa3gen 4. CBeToBbIe IBJICHUSA
41 3aKOHBI 6 bubmuorexa [JOK
' PacIpoCTpaHEeHUs CBETA https://m.edsoo.ru/7f41a4a6
49 JIMH3BI M ONITHYECKHE 6 bubmuorexa [JOK
' puOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emoro 3 bubmnoreka IIOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Paznen 5. KBaHTOBBIE SIBJIEHUSA
Hcnyckanue u
5.1 norn}; €HHE CBeTa 4 bubmorexa HOK
) B https://m.edsoo.ru/7f41a4a6
aTOMOM
5 CrpoeHue aTOMHOTO 6 bubmuotexa [JOK
’ sapa https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
5.3 S nepHble peakuuu
sep peaxi 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17

Paspnen 6. [loBTopuTe1bHO-00001IaK01IIMIT MOAYJIb

6.1

IToBTOpEeHUE U
000611eHNe
coJiepKaHus Kypca

bu6nuoreka [IOK
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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

¢u3uku 3a 7-9 kiace

Uroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102

27




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYHEHUKA

» duznka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepuimkun .M.,
NBanoB A.U., AkiinonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» dusuka: 8- kacc: 6a30BbIM YpOBEHb: YueOHUK, 8 kiacc/ [lepoimkun U.
M., UBanoB A. W., AkiinonepHoe o61ectBo «I3narenbctBo «IIpocBemeHuey
» dusuka: 9-i kace: 6a30BBIM YpOBEHb: YyueOHUK, 9 kiacc/ [lepoimkun U.

M., I'ytauk E. M., IBanoB A. U., Iletpoa M. A., AKIIMOHEpHOE OOIIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOJIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA
1.nTepakTuBHBIN Kypc «DUZUKOHY;
2.9xkcmpecc-moAroToBKa k sk3aMeny «Hosast mikomnay;
3.bubnmoreka HarasaHbIX mocoouit; 1C: llkomna, «JIpoday.
4.Penerutop no pusuke. 1C: Ulkona, «Apodar.

5.Kuas ¢puzuka «Du3uKkon».



