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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha YpPOBHE OCHOBHOIO 00IIero o00pa3oBaHUs
COCTaBJicHa Ha OCHOBE MOJIOXKEHUW M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpPOBHE OCHOBHOW 00pa3oBaTEeIbHOM NPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a takxe ¢ yu€toM deaepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxanue mnporpaMMbl 10 (U3HMKE HaAmpaBiIeHO Ha (QOpMUpPOBaHUE
€CTECTBCHHO-HAYYHONH TpaMOTHOCTH OOYyYaIOIIMXCSl W OpPTaHM3aIMI0 H3yYeHUs
GU3MKKM Ha JAESATEeNIbHOCTHON OcHOBe. B mporpamme mo (u3MKe yYHTHIBAIOTCS
BO3MOXKHOCTH ydeOHOro mpenmera B peanusanuu tpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIPEJAMETHBIM PE3yJIbTaTaM OO0yUYEHHUs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB HAa YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma 1o (u3MKe yCTaHABIMBAET pACIpPECICHUE YYeOHOro MaTepuasna
no rogaMm oOydeHus (IO KjaccaMm), IpeuiaraeT NpUMEpPHYIO MOCIEA0BATEIbHOCTh
W3YYEHHUS TEM, OCHOBAHHYIO Ha JIOTUKE PA3BUTHUS IPEAMETHOTO COICPKAHUS U YUETE
BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIIMXCA.

[Iporpamma mo ¢usmnke pa3zpaboTaHa C LEIbIO OKa3aHUS METOJINYECKON
MOMOIUIM YUYUTEIO B CO3/IaHUU paboyell MporpaMmbl 0 y4UeOHOMY MPEIMETY.

®du3zrka ABISETCS CUCTEMOOOPA3YIOIIUM /I €CTECTBEHHO-HAYYHBIX YUCOHBIX
IPEIMETOB, TOCKOJbKY (PM3NYECKUE 3aKOHBI JIEKAT B OCHOBE MIPOLIECCOB U SIBJICHUM,
U3y4aeMbIX XUMHUEN, OMOJIOTHEN, aCTPOHOMUEN U (pU3HUecKor reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYyYHYIO KapTUHY MHUpa, NPEIOCTaBIseT Hauboliee SICHbIC
oOpa3ibl IPUMEHEHUSI HAYYHOTO METOJ/la MO3HAHMS, TO €CTh CIoco0a MOIyYeHUs
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Onna W3 TJaBHBIX 3a7a4 (PU3MUECKOrOo 00pa3oBaHMS B CTPYKType OOIero
o0pa3oBaHUsS COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenue Gpusuku Ha 6a30BOM YPOBHE MPEIOIaraet OBIaIeHUE CIETYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HHTEPOPETUPOBATH  JIAHHBIC u UCIIOJIb30BaTh  HAay4yHbIC
JI0Ka3aTeJIbCTBA JIJIsl OJIyYEHHS BBIBOJIOB.

[ean wusyyeHuss (U3MKM HA YPOBHE OCHOBHOTO OOMIEro oOpa3oBaHus
onpenenensl B Konnenmuu mnpenogaBanus ydeOHoro mnpenMera «@Pusnka» B
oOpa3zoBaTenbHBIX oOpraHuzamusx Poccuiickoit  deaeparuu, peaM3yIOMINUX



OCHOBHBIE  00II€00pa30BaTENIbHBIE MPOrPaMMbl, YTBEPXKAEHHOW  pELICHUEM
Konnernn MununcrepctBa npocsenienus Poccuiickoit @enepauuu (IpoTokos oT 3
nexadps 2019 r. Ne [1K-4BH).

eau uzyyenust pu3suKu:

npuoOpeTeHNE WHTEpeca MW CTPEMIICHHS OOYYaroMMXCS K HAydHOMY
W3YUYCHUIO TIPUPOJIBI, PA3BUTHE HMX HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUNA O HAYYHOM METOJIE MO3HAHUA U (HOPMUPOBAHKE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;
dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHHS KaK pe3yibTaTa H3yudeHUs: OCHOB
CTPOEHUS MaTepuH U PyHIaAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE MPENCTABICHUNA O pOJaM (DU3UKHU JUISI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  MpPEACTaBICHUHA O  BO3MOXKHBIX  cdepax  Oyaymien
npoeCCUOHATIBHON JIEATEIIbHOCTH, CBSI3aHHON C (DM3UKOM, MOATOTOBKA K
JanbHenIeMy oOy4eHHUI0 B 3TOM HaIPaBIICHUH.

JlocTrkeHne ASTHX IieJied TporpaMMbl 10 (DU3WKE HA YpPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIEYNBACTCS PEIICHUEM CIISAYIONINX 3a1aY:

NpUOOpEeTeHNUE 3HAHWMM O  JUCKPETHOM CTPOSHHWW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DJJIEKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpETeHNE YMEHHUI OMHUCHIBAaTh U OOBACHITH (DU3UYECKUE SIBICHUS C
UCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHU;

OCBOCHHE METOJIOB PEIICHUS TMPOCTCUININX pPACUETHBIX 3a7a4 C
UCTIOJIb30BaHUEM br3HIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHUI HAOMIOAATh MPUPOIHBIC SIBJICHUS U BBITIOIHSATH OIBITHI,
JabopatopHble  pabOThl U DKCIIEPUMEHTAIbHBIE  HUCCIEIOBAHUS  C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE TPUEMOB PabOTHI ¢ HH(popMaruend (HU3NIECKOro CoAep KaHus,
BKJTIOYAsi MH(DOPMAIIMIO O COBPEMEHHBIX TOCTIKCHHSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O c(hepamu npodeccnoHaIbHON ACATEIbHOCTH, CBSI3aHHBIMU C
GU3MKON, W  COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH  Ha
JTOCTIKEHUSIX (DU3UIECKOM HAYKH.

Ha usyuyenme ¢usuxu (6a30BbI YpOBEHb) Ha YPOBHE OCHOBHOTO OOILEro

oOpazoBanust oTBoauTcsa 238 yacoB: B 7 kimacce — 68 gacoB (2 yaca B HEJENI0), B 8



KJ1acce — 68 vacoB (2 yaca B Heaento), B 9 kimacce — 102 yaca (3 yaca B Hezmenio).

[Ipennaraemepiii B mporpamMmme no ¢u3ukKe NepeueHb JabopaTOpHBIX padboT U
OTBITOB HOCUT PEKOMEHJIaTeIbHBIN XapaKkTep, YUUTENb JeNaeT BbIOOp MPOBEICHUS
7a00paTOpHBIX pabOT W ONBITOB C YYETOM HHIUBUAYATBHBIX OCOOCHHOCTEH
OoOy4JaronmMxcs, CIUcKa SKCIEPUMEHTABHBIX 3aJaHHi, MpeasiaraeMbIX B pamKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPXKXAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY:KaI0IIEro Mupa.

@usnka — Hayka O mnpupoze. SBieHUs Npupoabl. PU3HMUECKUE SIBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuyuHbL. I3Mmepenune ¢usnueckux BennuuH. Dusnueckue
npuoopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka wu [apyrue ecTeCTBEHHbIE HAyKd U3Y4aloT IPHUPOAY.
EcTecTBeHHO-Hay4YHBIM METOJ] TO3HAHUS: HAOJIOJEHUE, TOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIABUKEHUE TUIIOTE3, HIKCIIEPUMEHT IO MPOBEPKE TMIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SIBJICHHUN C TOMOIIBIO MOJIETEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, JJIEKTPUUYECKHWE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.

2. ®duznueckue MpuOOPHl U Mpoleaypa MPSMbIX U3MEPEHUN aHAJOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmnpeneneHue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOI0 TpUOopa.
2. HM3mepeHue pacCTOsTHUN.
3. H3mepenue o0bEéMa KUAKOCTU U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue Ttemmeparypsl IIpU IOMOIIM JKUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue wmccienoBaHus IO NMPOBEPKE THIIOTE3BI: JAIBHOCTH NOJIETA
HIapyKa, MyHEHHOTO TOPU30HTAIbHO, TEM OOJIblIE, YeM OOJibllle BBICOTA
IIyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUH BelllecTBa.

CrpoeHue BellecTBa: aroMbl M MOJIEKYJIbl, WX pa3Mepbl. OMNbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactui BemiecTBa. CBS3b CKOPOCTH JBWIKEHHMS YACTHI[ C
temriepatypoil. bpoyHoBckoe nBmwkenue, auddysus. B3aumopeiicTBue dactuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTATIKUBAHHE.

ArperaTHble COCTOSIHMS BELIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH U TBEPABIX
(kpucTayInyeckux) Teia. B3auMocBs3b MeXAy CBONCTBaMU BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHO-MOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Hemoncmpayuu.

1. HaOmrongenne OpOyHOBCKOTO JIBHIKEHHS.

2. HaGmonenue nuddyzuu.

3. HaGmionenue  siBneHUM, OOBSCHAIOMIMXCA  TNPUTSIKEHUEM  WIU

OTTAJKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTpa aToMa METOJOM psiIoB  (C  HMCHOJIb30BAHHEM

dboTtorpaduii).

2. OnpIThI 10 HAOJIIOJEHUIO TETJIOBOTO PaCIIMPEHUSI Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pazpnen 3. /IBu:keHne U B3aMMOIeCTBHE TeJl.

Mexanudeckoe JABMW)KEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKEHUE.
Ckopoctb. CpenHsisi CKOpPOCTh IPH HEPAaBHOMEPHOM [IBWKEHHMH. Pacuér nytu u
BPEMEHU JBUKECHUS.

SBmenne wHepunu. 3aKOH HMHEpUMM. B3anMonencTBue Tell Kak MpUYMHA
M3MEHEHHs CKOPOCTH JBMKEHUS Tesl. Macca Kak Mepa MHEPTHOCTH Teua. [ImoTHOCTh
BenlecTBa. CBsI3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMa BEIIECTBA.

Cuna kKak xapakTepHCTHKa B3aumoneucTBus Ten. Cuia ynpyroctd U 3aKOH
['yka. M3Mepenue cuibl ¢ MOMOIIbIO AUHAMOMETpA. SIBJIEHME TATOTEHUS U CHUJIa
TskecTd. Cuia TSKECTH Ha Apyrux ruianerax. Bec tema. Hesecomocts. CrnoxkeHune
CWJI, HaIllpaBJICHHBIX MO OAHOW mpsiMoi. PaBHomelcTByromas cwi. Cuia TPEHUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHnuecKoro IBUKEHUS TeNa.
N3mepenre cKopoCTH NPSIMOJITUHEHHOTO ABUKEHHUS.
Habmroienue siBleHus HHEPLHH.

1

2

3

4. HabmroneHue n3MeHEHUs1 CKOPOCTHU MPU B3aUMOICHCTBUM TETI.

5. CpaBHeHHE Macc 10 B3aUMOJACHCTBUIO TET.

6. Cno)xeHue cuJji, HalpaBJIEHHBIX 110 OJHON PSMOM.

Jlabopamopuvie pabomel u onvimel.

1. OmpezneneHHe CKOPOCTH PaBHOMEPHOTO JIBH)KEHHMs (IIapyKa B KUAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

2. OmpeneneHue cpelHed CKOPOCTH CKOJIBKEHHMs OpycKa WM IIapuka o
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO TeNa.

4. OmbITBI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb paCTSHDKEHUS (IedopMarium)
IPYKUHBI OT TPUIOKEHHOW CHJIBI.



5.

OMNBITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPCHHUS CKOJBKCHHS OT
BECa TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CiocoObl yMEHBIIEHUSI U YBEJIMYEHUs JlaBlieHus. JlaBlieHue rasa.
3aBUCUMOCTh JTaBJICHHS Ta3a OT oOBéMa, Temmeparyphl. l[lepemadya maBieHUS
TBEPABIMUA TENAMH, KUJKOCTSIMU W Trazamu. 3akoH Ilackans. IIHeBmaTmueckue
MalIuHbl. 3aBUCHUMOCTb JaBJICHUS >KHJAKOCTH OT IIyOuHBI. ['mapocraThyeckuii
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmochepa 3emuin U atmocdepHoe aaBieHue. [IpuuuHbBI CylieCTBOBaHUS
BO3AylmHON o6osnouku 3emiu. OmnbiTt Toppuuernu. M3mepenune atMmocdepHOro
JaBJICHHs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUSI OT BBHICOTHI HaJ YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepPHOTO TaBJICHHUS.

JelicTBuE XKUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Hemoncmpauuu.

o vk w N e

N

3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs KUJIKOCTHIO U Fa30M.

CooOmaromyecs CoCy/bl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBUsl aTMOCHEPHOTO JABICHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIICH CUIIBI OT 00bEMa OTPYKEHHON YaCTH Teja
Y IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAOLIEN CHIIBI BECY BBITECCHEHHOU JKUIKOCTH.

Y ciioBue miaBaHus TeJl: TIaBAHUE WM MOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHONIEHHUSI TUIOTHOCTEW TEJIa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1.

HccnenoBanre 3aBUCHMOCTH Beca Tejia B BOJIe OT 00bEMa MOTPYKEHHOH B
JKUJIKOCTh YaCTH TeJa.

OnpeneneHue  BBITUIKUBAIONIEH  CWIIbL, JICWUCTBYIOIIEH Ha  TEJO,
IIOIPYKEHHOE B JKUIKOCTD.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIIECH CUJIbI, IEUCTBYIOLIEH HA TEIIO
B JKMJKOCTH, OT MaccChl Tea.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHMOCTH  BBITAJIKMBAIOIIEH  CHIIBI,
JEUCTBYIOIIEH Ha TEJIO B )KHUAKOCTH, OT 00BEMA NOTPYKEHHON B KHUIKOCTh
YacTH TEJNA U OT IJIOTHOCTH JKUJAKOCTH.

KoncTtpyupoBanue apeoMmeTpa WM  KOHCTPYUPOBAHUE  JIOAKH U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIIHOCTH. JHEPIrUs.



Mexannyeckast pabota. MOIITHOCTb.

[IpocTtbie MexaHW3MBbl: pblyar, OJIOK, HAaKJIOHHAas IUIOCKOCTh. IIpaBumio
paBHOBecHs pbiuara. [I[pumeHeHue paBuia paBHOBECHS pbluara K 0JIOKY. «30510Toe
npaswiio» MexaHuku. KITJ[ nmpocTeix Mexanu3moB. IIpocTeie MeXaHU3MBI B OBITY U
TEXHHKE.

Mexannyeckass sHeprus. KuHetnueckas ¢ TOTEHLUAJIbHAs OSHEPTUS.
[TpeBparieHre 0HOTO BUAA MEXAaHUUYECKON SHEPruu B JIPYroi. 3aKOH COXpaHEHHUs
HHEPrUH B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboOThl CUJIBI TPEHUSI IPU PABHOMEPHOM JIBUYKEHUH Tella I0

TOPU30HTAJILHOW MTOBEPXHOCTH.
2. HccnenoBanue ycioBuid paBHOBECHS pblyara.
3. H3zmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUs MEXAHUYECKON YHEPTUH.
8 KUIACC

Pa3nen 6. TensioBble siBJeHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETHYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHHS MOJIEKYJISIPHO-KUHETHYECKOW TEOPHH.

Mopgenun TBEpHOro, >XKUAKOTO U Tra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucramnmnueckue u amopdubie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPJBIX TEJI HA OCHOBE IOJIOKEHUM MOJEKYJISIPHO--KUHETUYECKON TEOPHUH.
CmaurBaHUE U KanWUISIpHBIE sSIBICHUA. TenIoBoe paclIupeHUe 1 CKaTHe.

Temneparypa. CBs3b TeMmepaTrypbl CO CKOPOCTBIO TEIJIOBOIO JIBHUKECHUS
yactull. BHyTpeHHsisi sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH DHEpPTUu:
TeIruIonepeaada u coBepiieHrue padoTel. Buasl Temionepenadn: TeIIONPOBOIHOCTD,
KOHBEKIIHS, U3IIyYEHHE.

KomnyectBo TemioThl. YaelbHas TEIUIOEMKOCTL BEIECTBa. 1e€ILIO0OOMEH U
TEIJIOBOE paBHOBECHE. Y paBHEHHUE TEIIOBOro OanaHca. [1naBieHue u oTBepAeBaHNe
KPUCTAUTMYECKUX BEILECTB. YJeibHas TerioTa IiaBiieHus. IlapooOpazoBanue u
koHneHcarusa. HMcmapenwe. Kumenme. VYaenpHas Temiora IapooOpa3oBaHHS.
3aBUCUMOCTH TEMIIEPATYPHI KUIICHUS OT aTMOC(HEPHOTO JTaBJICHUS.

BrnaxHocTh BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAsK TEII0Ta CTOPAHUSL.



[TpuHuuner pabotel TemtoBbix aurarened KIIJ TemoBoro aBuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1.

DA

© ® N o

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

HabmoieHue siBleHU CMaYMBaHMSI U KaWJUIAPHBIX SBJICHHIA.
HabmroieHue TemmoBoro pacmpeHust Ted.

V3MeHeHre NaBleHUs Ta3a MpU W3MEHEHHH O0BhEMa W HarpeBaHWU WIIU
OXJTXKICHUM.

[IpaBuna n3MepeHus TeMITepaTyphl.

Buer Teronepenadm.

OxJakieHue TPy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHSITHUMHU CHJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xurenus.

. HabmoieHue nocTostHCTBa TeMIEpaTyphl PH TUIaBJICHUH.
13.

Mopean TemIOBBIX ABUTaTEIICH.

Jlabopamopusie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIU caxapa.
OneiThl IO HAOJIOJEHUIO TEIUIOBOTO PACHIMPEHUS] Ta30B, JKUJIKOCTEH W
TBEPIBIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OJJIOHE HITPUILA.

OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJIEHUS BO3QyXa OT €ro
00bEéMa M HarpeBaHUS WA OXJIAKICHHS.

[IpoBepka ruroTe3sl TMHEHHOM 3aBUCHMOCTH JIJTHHBI CTOJIOWKA KHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wu3MeHeHUsT BHYTPEHHEW OHEpPruud Tejla B pe3ysibTaTe
Terionepeaayr U paboThl BHEIITHUX CHUJI.

HccnenoBanue sBIICHUS TEIJIOOOMEHA TPU CMEIIMBAHUHM XOJOMHOW H
ropsiyer BOJIBL.

OrnpeneneHne KoJIMUeCcTBa TeIIOTHI, TOJIYYEHHOTO BOJOU ITPH TEINTI0O0OMEHE
C HarpeThIM METAJUTMYECKUM LIUIUHIPOM.

OmnpeneneHue yaelbHON TEMIIOEMKOCTH BEIIECTBRA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JIbJA.



Pa3znen 7. diekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpuzanms Ten. [[Ba poma smeKkTpuyecKHx 3apsAnoB. B3ammopeiicTBue
3apspKEeHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CHITBI B3aUMOACHCTBUS 3apSKEHHBIX
TE€J OT BEJTMYUHBI 3apSAJI0OB U PACCTOSHUS MEXKY T€JIaMu).

Onextpuyeckoe mnoisie. Hanpsoxk€HHOCTh 3iieKTpuueckoro nois. IIpuHiun
CYIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAYUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyecKkux 3apsioB. DJIEMEHTAPHBIN SJIEKTPUYECKUUN 3apsi.
Crpoenue atoma. [IpOBOIHUKHY U TUAJIEKTPUKH. 3aKOH COXPAHEHHS SJIEKTPHUUIECKOTO
3apsaa.

DJIEKTPUYECKUM TOK. YCIOBUSL CYLIECTBOBAHUS JJIECKTPUUYECKOTO TOKA.
N cTOYHUMKM TIOCTOSTHHOTO TOKa. JIeMCTBUSA SIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onextpuyeckasds nenb. Cuna  Toka.  DJIEKTPUYECKOE — HaIpsDKEHUE.
ConpoTuBIiIeHHE TPOBOAHUKA. Y IETBHOE CONPOTUBIICHHUE BEMIECTBA. 3aKOH OMa I
yudactka 1enu. [locnegoBaTenbHoe U TapaJJIEIbHOE COEAMHEHUE TPOBOAHUKOB.

Pabota W MOUIHOCTH JJIEKTpHUYECKOro ToKa. 3akoH Jlxoyns—Jlenma.
DJeKTpUYecKre Lenu U NOTPEOUTENH dIEKTPUUECKOr sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE MarHuThl. B3anmoneiicTBuE NOCTOSTHHBIX MAarHUTOB. MarHUTHOE
nojie. MarHuTHoe 1oJsie 3emMiId U €ro 3Ha4eHue ISl )Ku3HU Ha 3emite. OnbIT DpcTena.
MarHuTtHOE 1oJie IEKTPUIECKOTo ToKa. [[puMeHeHne 3JIeKTPOMarauToB B TEXHUKE.
JelicTBUE MAarHUTHOrO TIOJsi HA MPOBOAHUK C TOKOM. OJIIEKTPOJBUIATEINb
MOCTOSIHHOTO ~ TOKa. Mcrmonb30BaHWE  AIEKTPOABUTATENEH B TEXHUYECKHUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

Omneitel Papanes. SIBleHUE dIEKTPOMAarHUTHOW MHAYKUWH. [IpaBuio JleHna.
DIIeKTporeHeparop. CnocoOb1 MOJTYYEHUS BJIEKTPUYECKOM SHEPIHUH.
DNEKTPOCTAHIINY HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Hemoncmpauuu.

DJeKTpU3aLus TeJl.

JIBa pojia JIEKTPUUECKHX 3apsJI0B U B3aUMOJICHCTBUE 3apsSKEHHBIX TEll.
YCTpONUCTBO U IEUCTBUE NIEKTPOCKOTA.

DneKTpocTaTH4eCcKast HHAYKIHUS.

3aKOH COXPAHEHUS SJIEKTPUUECKUX 3apsI0B.

[IpoBOAHUKY U TUDJICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B JKUJIKOCTH.

W X N U AW N e



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

["a30BbIl pa3psia.

N3MepeHue CHitbl TOKa aMIIEPMETPOM.

N3MepeHune 2eKTPUYECKOTO HAIPSIKEHUST BOJIbTMETPOM.

PeocTaTt 1 Mara3ud COnpoOTUBIICHUH.

BzauMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOTOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

JlelicTBrE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnbiThl Dapajes.

3aBUCMMOCTh HANPaBICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.
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10.
11.

12.

OnpITel  TIO  HAOJIONCHHWIO DJICKTPU3AlMM  TeJl WHAYKIUEH | TIpHU
COTNPUKOCHOBEHUH.

HUccnenoBanne JEUCTBHUS DICKTPUUECKOTO TIOJNS HA TMPOBOJHUKH U
JTIUDJICKTPUKH.

COopka u mpoBepka pabOThI AJIEKTPUICCKOMN 1T MOCTOSHHOTO TOKA.
N3MepeHnue u peryaupoBaHue CUIIbl TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, HUIYIIETO 4Y€pe3 PE3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSHKEHUS HAa PE3UCTOPE.

OMBITHL, JIEMOHCTPUPYIOLINE 3aBHCHUMOCTD 3JIEKTPUYECKOTO
COMPOTUBJICHUSI TPOBOJHHMKA OT €ro JJIMHBI, IUIOIIAJAN TONEePEeYHOTO
CEUYEHHUs U MaTepuaa.

[IpoBepka TmpaBWiIa CIHOXKEHUS HANPsHKEHUW TIPU  MOCIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuiia 18 CHJIbI TOKAa MPH MapauIeIbHOM COCIMHEHUH
PE3UCTOPOB.

OmnpeneneHue paboOTHI AIEKTPUUECKOTO TOKA, UIYIIIETO YEPE3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JEKTPUUECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO YE€pe3 JIAMIIOYKY, OT
HaIpsDKEHUS Ha Hel.



13. Onpenenenne KIIJ[ HarpeBaTesns.

14. UccrienoBanre MarHuTHOTO B3aUMOICUCTBUS IIOCTOSIHHBIX MarHUTOB.

15. I3ydyeHrne MarHuTHOIO MOJIsl HOCTOSTHHBIX MAarHUTOB NIPU UX OObEINHEHUU
Y PA3ACIICHUN.

16. McciienoBanue AeMCTBHS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. ONBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI B3aMMOJICHCTBHS KaTYILIKH
C TOKOM M MarHuTa OT CHJIbI TOKA U HaIllpaBJICHUS TOKA B KaTyLIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl JJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTATENBHON YCTAHOBKH.

21. OnBITBI O MCCIEAOBAHUIO SIBJICHUS DJJEKTPOMATHUTHOW WHIYKIIWAH:
VCCIICIOBAHUE U3MEHEHUN 3HAUYCHUS U HAIIPaBJICHUs HHIYKIIMOHHOTO TOKA.

9 KIIACC

Pasznen 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe JBwkeHHE. MarepuanpHas Touka. (Cucrema OTCUéra.
OTHOCHUTEIIBHOCTE MEXAHMYECKOTO JBIKEHUs. PaBHOMEpHOE NPSIMOJIMHENHOE
nBmkeHue. HepaBHOMepHOE NpsMOJIMHEWHOE IBHKeHUE. CpenHsst 1 MIHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsMonnHelHHoe aBmkeHune. CBoOoaHOe
nagenue. OnsITel ['amuies.

PaBHOMepHOE NBHXKEHHE 1O OKpYyKHOCTH. Ileprog m wacrora obOparieHus.
JIunelHas u yriioBasi CKOpocTH. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

[lepBsii 3akoH HbrotoHa. Bropoi 3akon Herorona. Tpetuit 3akoH HeroToHa.
[IpyHIMT CyNIEpIIO3ULUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHUS CKOJIbKEHUs, CUja
TPEHUsI IOKOS, APYTUE BUJIBI TPEHUSI.

Cuiia TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO
nafgeHus. Jpwxenune maHer Bokpyr CousHuoa. IlepBas kocMuyeckas CKOpPOCT.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue MarepuanbHOW TOYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec tena. M3menenne umiynbsca. Mmiynsc cuibl. 3aKOH COXpaHEHHS
uMITyJabsca. PeakTuBHOE ABUYKEHHE.

Mexannyeckast paboTa 1 MOIIHOCTh. PaboTa ChJl TSKECTH, yIPYyTrOCTH, TPEHUSI.
Cs3p sHepruu u pabotel. [loTeHuuanbHas sHeprus Tena, MOJIHATOrO HaJ
MOBEPXHOCTHIO 3eMiu. [loTeHmanpHas sHeprus cxaToil npyxuHbl. Kunernueckas



sHeprud. Teopema 0 KMHETHYECKOW 3HEPrMU. 3aKOH COXPAHEHUs MEXAHHYECKOU
DHEPI'UH.
Jlemoncmpayuu.

1.
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10.
11.
12.
13.
14.
15.
16.

HabGnrogenne MeXaHUYeCKOro JBHXKEHHs Tela OTHOCUTENBHO Pa3HbIX Tel
OTCYETA.

CpaBHeHUE IMyTE€d M TPACKTOPUN JBMXKEHHS OJHOTO M TOTO XK€ Tema
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccnenoBanne Mpu3HaKoOB PABHOYCKOPEHHOT'O JBUXKEHUS.

HaOmnronenue ABUKEHUSI TeJia MO OKPYKHOCTH.

Halnronenne MexaHM4eCKUX SIBIICHUM, MPOUCXOISAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIILHO
KaOuHeTa (QU3UKU.

3aBUCUMOCTh YCKOPEHHUS Te€Ja OT MacChl Te€jla U JCHUCTBYIOIIEH Ha HEro
CHJIBI.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJIEUCTBUM TEIL.

W3mMeHeHune Beca Tena npyu yCKOPEHHOM JIBUKEHUH.

IIepenaua uMmiysbca npu B3aUMOJACHCTBUU TEIL.

[IpeobpazoBanusi IHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHne UMITYJIbCa IPA HEYIIPYTOM B3aUMOJICCTBUH.

CoxpaHeHue UMITyJIbCca MPU a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUHU.
Hab6nronenmne peakTUBHOTO ABUKEHUSI.

CoxpaHeHre MEXaHUYECKOM YHEPTUU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHrne MEXaHUYECKON HEPTUU NPU ABUKEHUU TeJla MOJ ACHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoncTpyupoBanue Tpakta mjis pa3roHa U AAIbHEHIIEr0 PaBHOMEPHOTO
JBIDKCHUS IIApUKA WIN TEJICKKH.

OmnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM JABUKEHUS
LIapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpeHUs Tejla MPU PaBHOYCKOPEHHOM JBHXKEHUHU IIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TrHUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBIDKEHUU Oe€3
HayaJbHONM CKOPOCTH IYTH OTHOCSTCS KakK psAJl HEYETHBIX 4YHUCE, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.



6. MccnegoBanue 3aBUCUMOCTH CHJIBI TpPEHHUSI CKOJIBXKEHHUSI OT CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.
Onpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.
8. OmpeneneHue KECTKOCTH NPYKUHBI.
Omnpenenenne pabOTHI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBFDKCHHUH TeEJIa 110
TOPU30HTAIBLHON TOBEPXHOCTH.

10. Onpeenienne  pabOThl  CHJIBI  YIIPYTOCTH MpU  TMOABEME TIpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. I3ydueHue 3aK0Ha COXPAHEHUSI SHEPTUU.

Pa3nen 9. Mexann4yeckue KoJie0aHus M BOJIHbI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUMN: MEPUOI,
4acToTa, aMIUIUTyAa. MaTeMaTudeckuid U NpYyXUHHbIA MasTHUKU. [IpeBpaiieHue
DHEPTUU MIPHU KOJIeOATETHLHOM JIBHKCHHH.

3aryxatomue  koieOanus.  BeiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanunueckue BoaHbl. CBOMCTBA MEXaHUYECKUX BOJIH. [Ipo10pHbBIE M MOTIEPEYHBIE
BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ pacrpocTpaHeHus. MexaHu4yecKue BOJIHBI B
TBEPJIOM TeJI€, CEHCMHUYECKUE BOJHBI.

3Byk. ['poMkocTh 3Byka M BbicoTa ToHa. OTpakenue 3Byka. MHPpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue kosjeO0aHMM Te ION JIEHCTBUEM CHJIIBI TSHKECTH W CHJIBI
YIOPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJIEOaHU U PE30HAHCA.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HAa MOJIEIH).

Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopusie pabomel u onvimel.

1. OmpenenieHre YaCTOThI U IEpHo/ia KoJieOaHW MaTeMaTHYECKOro MasiTHUKA.

2. Ompepnenenuie 4acTOThl U IEPHOJa KOeOaHU MPY>KUHHOTO MAasgTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TEepUoAa KOJeOAHHMM MOABEIICHHOTO K HUTHU
rpy3a OT IJIMHbI HUTH.

4. VccnenoBaHue 3aBUCUMOCTU MEPHOJIa KOJICOAHUHN MPYKMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBHCHMMOCTH TepuoAa KoJjeOaHWil Tpy3a, MOJIBEHIEHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmpITBI, JAEMOHCTPUPYIOIIHE  3aBHUCHUMOCTh  TEpHOJa  KoJieOaHUi
MPYKMHHOTO MAasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
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7. W3mepenue yckopeHus CBOOOTHOTO MaCHUS.

Paznea 10. D1eKTpOMArHUTHOE 1MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

DNEKTPOMArHUTHOE  MOJIE.  JJEKTPOMarHuTHble  BOJHBIL.  (CBoOiCTBa
AIEKTPOMArHUTHBIX BOJH. [llkama 53JIEKTpOMarHUTHBIX BOJIH. Mcmolsib30BaHKe
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

OnexTpomarHuTHas npuponaa cera. CkopocTh cBera. BosHOBbIE CBOICTBa
CBETA.

Jlemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IMOMOIIbI0 MOOHIBHOIO

TenedoHa.

Paznen 11. CBeroBble sIBJICHUS.

JlyueBas moaenb cBera. Mctounuku ceeta. [IpsMonrHeHOE paclipoCcTpaHeHUE
ceeta. 3armenuss ConHua u Jlynel. Otpaxkenue cBeta. [Inockoe 3epkano. 3akoH
OTPa)KECHUS CBETA.

[Ipenomnenue cBeTa. 3akoH mpesioMJieHUs cBera. l[loiHOe BHYTpeHHee
oTpakeHue cBeTa. Mcnonb30BaHUe MOJHOTO BHYTPEHHETO OTPAKEHHUS B ONTUYECKUX
CBETOBO/IaX.

Jlunza. Xox myuent B iunH3e. OnTryueckas cuctema ¢oroarnrapara, MUKpPOCKOIIa
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U JadibHO30PKOCTb.

Paznoxenue Oenmoro cBera B crnektp. Omnbitel HetoTona. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHUH B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJax.
IIpenomiienue cBera.

OnTudecKkuii CBETOBO/I.

Xon mydeil B cobuparoiieil JTnH3e.

XO0J y4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.
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[Tpuniun aeiictBus ¢poToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Mopens rnasa.

11. Pa3noxenue 06eoro cBera B CIEKTP.

12. [lomyuenue 6em0ro cBeTa MPU CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnsie padomul u onvimel.



1. HccnenoBanue 3aBUCHMOCTH yIjla OTPAKEHHUS CBETOBOTO Jyda OT yIJia
IIaJICHUS.

2. M3yueHue xapakTEepUCTUK U300pa’KeHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCMMOCTH yIJia MPEJOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
IIaJICHNS] HA TPAHUIIE «BO3LyX—CTEKIIOM.
4. TlomyueHnue M300pakKeHHM C IOMOIIIBIO COOUPAIOIIEH JTHH3BI.
Omnpenenenue GOKYCHOTO PACCTOSIHUS MU ONTHYECKOM CHIIbI coOMparoiei
JIVH3BI.

6. ONBITHI IO PA3JI0KEHUIO OEJI0r0 CBETA B CHEKTP.

7. ONbITEl MO BOCHPHATHIO LBETA MPEAMETOB MPU UX HAOIIOIECHUU Yepe3
L[BETOBbIE (DPUIIBTPBI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pezepdopaa v mmanerapnas mojens aroma. Monens atoma bopa.
Hcnyckanue u noriomenne cBeta aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 0eTta- U ramma-uzinydeHus. CTpoeHUEe aTOMHOTO
anpa. HyknonHas Mozens aromMHoro sgpa. HM3zoromel.  PagmoakTuBHBIE
npeBpaieHus. [lepron nonypacmnana aTOMHBIX SIED.

SAnepHble peakuny. 3aKOHBI COXPAHEHUs 3apsii0OBOIO M MAacCOBOTO YHCEIl.
DOHeprus CBsI3M aTOMHBIX sijep. CBsi3b Macchl M SHeprum. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SnepHas sHepreruka. JIeWCTBHUS paJMOAKTUBHBIX W3JyYEHUW HaA KUBbBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CnexkTpbl U3Ty4YE€HUS U TOTJIOLICHHUS.

2. CnekTpbl pa3IuyHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyUEHUN.

6. Peructpanus uziydeHus: IpUPOIHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopuvie pabomel u onvimel.

1. HaGnromeHue CIUTONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccrenoBaHue TPEKOB: U3MEPEHNUE SJHEPTUU YACTULBI 10 TOPMO3HOMY ITYTH

(o dotorpadusam).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IMoBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001IAOIINIT MOy TIPEIHA3HAYEH AJISl CUCTeMAaTH3allH
U 000011IeHUs TPEIMETHOTO COJIEPKAaHUS U OIBITA IEATEIHHOCTH, TPUOOPETEHHOTO
Npy W3YYEHUU BCEro Kypca (U3MKHM, a Takxke sl MOATOTOBKM K OCHOBHOMY



TOCYJapCTBEHHOMY 9K3aMEHy M0 (HU3HKEe IS O0ydYaroIMXCs, BHIOPABIINX 3TOT
y4€eOHBII IpeIMET.

[Ipy m3yyeHUH NaHHOTO MOJIYJISI PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
NeSTEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBAECTCS JOCTUKEHUE MPEIMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (GopMHUpyeTCs
€CTECTBEHHOHAy4YHass I'PaMOTHOCTb: OCBOCHHME HAy4YHBIX METOJOB HCCIEAOBAHUS
SBJICHUM TPUPOJIbI M TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (pU3myeckue
ABJICHUSI, TPUMEHSSA TMOJYYEHHbIE 3HAHUSA, pelaTh 3aJa4yd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIMATBHO AEATENBHOCTHBIA XapAKTEp JAaHHOTO pa3fesa peaan3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBIMOJIHAIOT 3aaHUs, B KOTOPBIX UM IPeIJIaraeTcs:

HAa OCHOBE IIOJYYEHHBIX 3HAHMM pacro3HaBaTh M HAYYHO OOBSICHITH
dbu3ndecKkue SIBICHUS B OKPYKAOIIEH MPUPO/IEC U TTOBCEAHEBHOM JKU3HU;

WCIIOJIb30BaTh HayYHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBIICHUM, B TOM
Yyyucie AJ1sl IPOBEPKU TUIOTE3 U MOTYUYCHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAy4YHbIE OCHOBBI HauOOJee BaXKHBIX JOCTHIKEHUUH COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, MPAKTUYECKOTO UCIIOIb30BaHUS PA3IMUYHBIX UCTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHHS BCEX U3BECTHBIX BHUJOB
HHEPTUU.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA ITPOTPAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne ¢pu3nku Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHus HAMPABJICHO HA

JTOCTIDKCHHE JIMYHOCTHBIX, METANpPEIMETHBIX WM TMPEIMETHBIX 00pa30BaTECIIbHBIX
pe3ynbTaToB.

B pesynbrare nuzyuenus Gpu3MKu Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus y

oOyuaronierocsi OyayT chOpMHpPOBaHBI CIEAYIOIIME JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpMoOTHYECKOr0 BOCTIMTAHUSA:

— NPOSBJIICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
(u3nuecKol HayKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHYKCHUSM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— F'OTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
du3uKy;

— OCO3HaHWE BAXXHOCTU MOPAJIbHO--3TUYECKUX MPUHIIMIIOB B ACSATEIbHOCTU
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUSITHE ICTETUYECKUX KadyecTB (PU3MYECKON Hayku: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HAHHWE IIEHHOCTH (PU3NYECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHUSI TEXHOJOTHUM, BAXXHEUIIEH COCTABISAIOLIEH
KYJbTYPBIL;

— pa3BUTHE HAYYHOM JI0003HATEIHLHOCTH, WHTEpPEca K HCCIIEeN0BATEIbCKON
NEATEIIbHOCTH;

5) popmupoBaHus KyJbTYPHbI 310POBbS U IMOLUMOHAJIBHOIO 0JIATONOJYYHS:
— OCO3HaHUE IIEHHOCTH Oe30macHoro oOpas3a >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpEe, BaXHOCTU MpaBmil O€30MaCHOr0 TMOBEACHUS Ha
TpaHCTIOPTE, HAa JOpOrax, ¢ JJICKTPHUUECKHUM M TEIUIOBBIM OO0OpYIOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopMUPOBAHHOCTH HaBbIKA pedIEKCHH, IPU3HAHKE CBOETO MPaBa Ha OIIHOKY
Y TAKOTO K€ MpaBa y IPyroro 4ej0BeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:



e — AKTHUBHOC YyYacTHE€ B PCIICHWHM IPaKTHUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3alliu, Topoja, Kpas) TEXHOJIOTMYECKON U COIUaIbHOMN
HaIIPaBJICHHOCTH, TPEOYIONIUX B TOM YHUCJIE U (PU3NYECKUX 3HAHUT;

e — MHTEpEC K MPAKTUYECKOMY H3yUCHHIO NMPOdECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHEHTAIMsS Ha MPUMCHECHHE (PU3NYECKUX 3HAHWN JJIA pEIIeHUs 3aaad B
00JIacTH OKpY’Kaloleld Ccpe/bl, TUIAHUPOBAHUS TMOCTYNKOB W OLIEHKH UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e — OCO3HaHHE TI00AILHOTO XapakKTepa SKOJOTHYECKHX IMPOOJIeM M MyTeW HX
pelieHus;

e 8) ajanranuM K HU3MEHSIOIIMMCS YCJIOBUSIM COLHUAJBHON W NMPUPOAHOM
cpeasbl:

e —IOTPEOHOCTH BO B3aUMOICUCTBUU MPU BHITTOJIHEHUHU UCCIICIOBAHUI U POEKTOB
(bU3UYECKON HAMPABICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSIM JAPYTHUX;

e — TIOBBIIICHWE YyPOBHSI CBOE€M KOMIIETEHTHOCTH YEpe3 MPAKTHYECKYIO
JESITEIbHOCTD;

e — NOTPEeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4HCIEe (OPMYIUPOBATH
WJIeU, TIOHSATHSI, TUIIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSAX;

e — OCO3HaHHUC Je(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIacTH
busuKy;

e — IUTAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHNUU HOBBIX (PU3MUECKUX 3HAHUIA;

e — CTPEMJICHHE aHAJIM3UPOBATh M BBISBJISATH B3aUMOCBSI3U IIPUPO/ILI, OOIIECTBA U
ASKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

e — OIICHKAa CBOMX JCHUCTBUM C YYETOM BIMSHHS HAa OKPYXKAIOIIYI0 Cpeny,
BO3MOJKHBIX TJIO0ATBHBIX TOCJIECICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTrate ocBOeHUs IPOrpamMMbI 10 (PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOydJaromerocs OyayT cGhOpPMUPOBAHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIOYAIOIINC TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC NEHCTBHUS,
KOMMYHUKATHBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBHUSA,  pETYJATUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TCUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUS

Bba3oBble JJornueckue 1eiicTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIECTBEHHBbIE TMPU3HAKH OOBEKTOB
(ssBNIEHUI );

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIAacCU(UKAIMU, OCHOBAHUS NS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCCMAaTPUBAEMBIX (aKTax,
JAHHBIX U HAOIIOJICHUSIX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITb TTPUYUHHO--CJICJICTBEHHBIE CBSI3M TPU H3YYCHUH (DUINYECKUX
SIBJICHMH W TIPOLIECCOB, JIETaTh BHIBOJIBI C UCTIOJIb30BAHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJIBUTATh THIOTE3bl O B3aWMOCBS3SX
(U3NYECKUX BEJINYHH;

CaMOCTOATENILHO BBIOMPATH COCO0 pellieHrs Y4eOHOM (U3HUEeCcKON 3a1aun
(cpaBHEHME HECKOJBKMX BapHMaHTOB peUIeHHs,, BbIOOp Haubosee
HOJIXOJSIIETO C YUETOM CAMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

WCITOJIB30BaTh BOIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH TI0 CAMOCTOSATEIILHO COCTABJICHHOMY TUTAHY OTIBIT, HECJIOKHBIN
bu3MUeCKuil IKCIIEPUMEHT, HEOOJbIoe HuccleoBaHue (HU3UIECKOTO
SIBJICHUS,

OIICHWBaTh HAa TPHUMEHUMOCTh W  JIOCTOBEPHOCTH  HH(OPMAIIHIO,
TIOJIYYCHHYIO B XOJI€ MCCIICIOBAHHUS MJIH KCIIEPUMEHTA;

CaMOCTOATENHHO (HOpMyITUpOBaTH 00OOIICHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JalibHEWIIee pa3BUTHE  (DUIUIECKUX
MIPOIIECCOB, a TAaK)KE BBIABUTATH MPEAMOJIOKESHUS 00 UX Pa3BUTHHA B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSATH Pa3IMYHbIE METOAbI, HHCTPYMEHTBI U 3aIllPpOChl NPU IIOUCKE H
orOope MH(OpMAMU WM JAHHBIX C Y4€TOM NpPEaiOKeHHOW y4eOHOU
dbuznyeckoit 3a1a4u;

aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH MHPOPMALIUIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTAaBICHMUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMAJbHYIO (OopMy MpeacTaBieHUS
uHpOpMalMu W WUIIOCTPUPOBATh pEIllaeMble 3aJladyd  HECIOKHBIMU
cXeMaMmy, lrarpaMmmamMu, HHOU rpa@uKoi 1 uX KOMOMHALUSAMH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Yy4eOHbIe JeHCTBHS:

B XOZ€ 0OCYXIeHMs yuyeOHOro marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT M NPOEKTOB 3a4aBaTh BOIIPOCHI 10 CYILECTBY OOCYKAAEMON TEMBI U



BBICKA3bIBaTh HJICH, HAIICIICHHBIC HAa PEIICHUE 3aJa4d M TOJICpKAHUE
01arokenaTeaIbHOCTH OOIICHUS;

COITOCTAaBIISATh CBOH CYXKICHUS C CYXKACHUAMHU APYTHX YUYACTHUKOB JTNAJIOTa,
oOHapyKHUBaTh Pa3IMuMe U CXOJCTBO MO3HUITUIA;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJUYHO MPECTABIATh PE3YIBTATHl BBHIMOIHEHHOTO (DM3UYECKOTO OIBITa
(9KCTIepHMEHTa, HCCIICOBAHUS, TIPOCKTA);

MMOHUMATh U MCIOJIb30BaTh MPEUMYIIICCTBA KOMAHJHON W WHIUBHIYaIbHOM
paboThI MPU PeIIEHNH KOHKPETHON (DU3NUECKON MpOoOIeMBI;

MPUHUMATh IEJIM COBMECTHOM JCATEITHPHOCTH, OPTAaHN30BBIBATh ICUCTBUS 110
e MOCTIKCHHIO: PaCIpeeIATh POIH, 00CYKIaTh TIPOIIECCHl U Pe3yIbTaThI
COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

BBITIOJTHATH CBOIO YacTh paOOThI, JOCTHTasl KAa4eCTBEHHOTO pe3ysbTaTa Io
CBOEMY HANPABJICHHUIO W KOOPJAHHHUPYS CBOU JIEUCTBHSI C APYTHUMHU WICHAMH
KOMAaH/IbI;

OIICHWBATh KAayeCTBO CBOETO BKJIaJla B OOIMUN TMPOIYKT IO KPUTEPHSIM,
CaMOCTOSITETILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HCHHBIX U YUSOHBIX CHUTYAITUSX, TPEOYIOMNX IS
perieHus: GU3NIECKUX 3HAHUM;

OPUEHTUPOBATHCS B  PA3IMYHBIX  TOJXOJIaX TMPUHATHUS  PEIICHHM
(MHIMBHUAyaTbHOE, TPUHSTHE PEIICHUS B TPYyMIE, NPUHATHE PEIICHHMA
rpyIIon);

CaMOCTOSITENTFHO COCTABJIATH aJTOPUTM pelIeHus: (U3MUECKON 3a1aun WIn
IUTAHAa HCCJIEIOBAaHUS C YyU4ETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIPeIjiaraéMbie BApUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH ~ NPUYUHBI  JOCTHKEHUS  (HEIOCTIIKEHHUs)  pPe3yJIbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATENBHOCTh (B TOM 4YMCIIE B XOJ BBINOJHEHUS
(u3MYECKOro  MCCIENAOBAaHUS WIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBLIMXCA CUTYyallMi, YCTAHOBJEHHBIX OIIUOOK,
BO3HUKIINX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBHUSM;
CTaBUTH ce€0s1 HA MECTO JPYroro 4ejioBeKa B X0JI€ CIopa WIH IUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTHUKY JPYToro;
MPU3HABATh CBOE MPaBO HA OMIMOKY MPU pelieHnr (HU3NYECKUX 3a7a4 WU B
YTBEPXKJACHUSIX Ha HAYYHbIE TEMBI U TAKOE € MPaBo JPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy o0yueHust B 7 KJiacce npeaMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCII0JIb30BATh MOHATHS: PU3NYECKHE U XUMUYECKUE SIBJICHUS, HAOJI0IeHHE,
AKCIEPUMEHT, MOJIEb, TUIOTE3a, €AUHULIBI (PU3MUECKUX BEJIIMYUH, aTOM,
MOJIEKYJIa, arperatHble COCTOSIHMS —BellecTBa (TBEpHOE, KUIKOE,
ra3oo0pa3Hoe), MEXaHUUeCKOe JIBIKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPAeKTOpUsl, PABHOJACUCTBYIOIIAs cuia, aedopmarius
(ympyrasi, TuiactTudeckasi), HeBECOMOCTb, COOOIIAIONTUECS COCY/IbI;
paznuuarh siBiaeHusd (Aud@ys3us, TEMI0oBOE NBUKEHUE YacTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKEHUE, HEpPaBHOMEpPHOE  JBWKCHHE,  HMHEPIUS,
B3aMMOJICHCTBUE TE€JI, PAaBHOBECHUE TBEPABIX TEJN C 3aKPEILIEHHON OCHIO
BpallleHUs], Iepeaada JaBJICHUs TBEPIbIMU TEJIaMH, KUIKOCTSIMHU U Ta3aMu,
aTMOc(pepHOE [aBJieHWE, IIJIaBaHWE TeJ, MPEBPAIlCHHUS MEXaHU4EeCKOM
HHEPIruM) MO OMUCAHUIO UX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHHE U3YYCHHBIX  (PU3WYECKUX  SBJICHUM B
OKpYXalollleM MHUpE, B TOM 4YHCIe (PU3NYECKHE SIBICHUS B TMPUPOJIE:
MPUMEPBI JBIKCHUS C Pa3IUYHBIMU CKOPOCTSMH B >KMBOW U HEXKUBOU
npupojie, IEHUCTBUE CHUJIbI TPEHUS] B TPUPOJEC W TEXHUKE, BIIMSHUC
aTMOC(EpHOTrO JaBJICHUSI Ha >KUBOW OpPraHW3M, IJIaBaHUE PHIO, phlUuaru B
TeJIe YesIOBeKa, MPU STOM MEPEBOJUTH MPAKTHYECKYIO 3a/lady B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;
OMUCHIBATh W3YUYEHHBIC CBOMCTBA TeNl M (PU3UYECKUE SBJICHUS, HCIOJIb3YS
dbuznyeckre BeIMUUHbI (Macca, 00bEM, IMIIOTHOCTh BEIIECTBA, BPEMS, MYTh,
CKOPOCTh, CPEAHSIsI CKOPOCTh, CHJIa YIPYTOCTHU, CHJIA TSDKECTH, BEC Tela,
cujia TpeHus, JaBlieHue (TBEPIOTO Tela, KUJIKOCTH, ra3a), BRITAIKUBAIOIIAS
CWJIa, MEXaHW4yeckas padoTa, MOIIHOCTb, MJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TO0JIE3HOTO JACHCTBUS MEXaHHU3MOB, KHUHETUYECKas U
NOTEHIMANbHASL JHEPTUsl), MNpU ONHUCAHUM TPABUIBHO TPAKTOBATh
(bU3UYECKUI CMBICT UCTIONB3YEMbIX BEIMYMH, HX 0003HAYCHUS U €IUHUIIBI



Gu3NYECKUX BENWYHH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
GU3MYECKYI0 BEIUYMHY C JAPYTHMH BEIWYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MYECKHE SBJICHHS U MPOILECCHI,
UCIIOJIB3Ys MpaBuia CIOXKEHHS CUi (BAOJb OAHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, IpaBUIIO paBHOBecUs pbidara (0yi0ka),
«30JI0TOE TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOUN SHEPTUH,
IpU ATOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aIMCHIBATH €r0
MaTeMaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3NYECKUE SBJICHHUSI, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHUCJE U
B KOHTEKCTE CUTYalluid MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBIAThH
MPUYUHHO--CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 TOTUYECKUX
IaroB ¢ Omnopoi Ha 1-2 HW3y4YEeHHBIX CBOWCTBA (PUBUYECKUX SIBICHUH,
(U3MYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemaTh pacy€THbIE 3aJa4M B 1 -2 1eCTBUS, UCTIOIb3YS 3aKOHBI U (DOPMYJIBI,
CBSA3BIBAaIOLIME (PM3UYECKUE BEIMUYHMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4u
3alUChIBaTh KpPAaTKOE YCJIOBHE, MOJCTaBIATH (U3MUYECKUE BEIUYUHBI B
dbopMybl M TPOBOJIUTH PACUY€Thl, HAXOAWTH CIPABOYHBIC JAHHBIE,
HEOOXOAMMbIE JJIi peleHus 337ad, OLEHMBaTh PEATMCTHYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUYHHBL;

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEHIUTh MpPU OMOIIU
bu3MYeCKUX METO0OB, B OMTUCAHUU MCCIICIOBAHUS BBIACIATH MPOBEPIEMOE
MpeanosaoxkeHue (THnoTe3y), pa3indaTh U UHTEPIPETUPOBATH MOTYyYEHHBIN
pe3ynbTaT, HaXOJIUTh OLIMOKM B XOJ€ OIbITa, JEJaTh BBIBOJLI IO €ro
pe3ynbTaTam;

MIPOBOJIUTH OTIBITHI TTO HAOTIOJACHUIO (PU3UYECKUX SIBJICHUN WIH (PU3NIECKUX
CBOMCTB Tel: (hOpPMYIHpPOBaATh MPOBEPSEMbIE MPEAINOJIIOKEHUS, COOUPAThH
YCTaHOBKY M3 MPEIJIOKEHHOTO 000pYI0BaHUs, 3alHUChIBATH XOJI OMbITA U
bopMyIUpPOBAThH BHIBOIBI,

BBITIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSTHUS, BDEMEHHU, MACChI TeJa, 00bEMA,
CWJIBl W TEMIIEpaTypbl C WCIOJb30BAaHUEM aHAJIOTOBBIX W HHU(PPOBBIX
npuOOpOB, 3aMKCHIBATh IMOKa3aHUST NPUOOPOB C YYETOM 3aJlaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOM (hU3NYECKON BETUYUHBI OT
JPYrol ¢ MCHOJIb30BAaHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBMKYILETOCS TeJla OT BPEMEHU JIBHXKEHUS TeJIa, CUIIbl TPEHUS
CKOJIbKEHHUSI OT Beca Tesa, KauecTBa OOpabOTKM TOBEPXHOCTEH Ten u
HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOMIAJN CONPUKOCHOBEHHMS TEJI, CHJIbI



YIPYTrOCTH OT YAJMHEHUS MPYXUHBI, BBHITAIKUBAIOUICH CHIIBI OT 00BbEMa
NOTpyXEHHON YacTH Tella U OT IJIOTHOCTHU KHUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU TeJa, OT INIyOWHBI, HA KOTOPYIO IOTPYXKEHO TEJO, YCIOBUU
IUTaBaHMsI TeN, YCJIOBMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
TUTAHUPOBAHUU Y4€OHOTO UCCIIEIOBaHMsI, COOMPATh YCTAHOBKY U BBITIOJIHATD
U3MEpEHHs, CIeAysl NPEUIOKEHHOMY IIIaHy, (UKCUPOBATh PE3yJbTaThl
HOJyYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BEJIWYUH B BUJE MPEIJIOKEHHBIX
TaOJIUI ¥ TpauKOB, 1€1aTh BHIBOBI 10 PE3YyJIbTaTaM UCCIIEA0BAHNUS;
IPOBOJUTH KOCBEHHBIE M3MEPEHUA (U3NYECKUX BEIMYUH (IJIOTHOCTH
BEIIECTBA KUIAKOCTH U TBEPJIOTO TeJa, CUIIa TPEHUS CKOJIbKEHUS, TaBJICHHE
BO3/7[yXa, BBITAJKUBAIOIIAs CHJIA, JICHCTBYIOIIAs Ha TOTPYKEHHOE B
KHUJKOCTb T€J0, KOA((HULIUEHT NOJE3HOTO AEUCTBUSI MPOCTHIX MEXaHU3MOB),
clieqys NpPEUIOKEHHOW MHCTPYKUMHM: TPU BBINOJIHEHUH HW3MEPEHUN
cOOMPATh IKCTIEPUMEHTAIbHYIO YCTAHOBKY M BBIUUCIISTH 3HAUYCHHE UCKOMOU
BEJIMYMHBI,

cOOJII01aTh NPAaBWIIA TEXHUKHA O€30MaCHOCTH MpHU paboTe ¢ 1abopaTopHbIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIMIBI JIEHCTBUS NMPUOOPOB M TEXHUYECKHUX YCTPOMICTB:
BECBl, TEPMOMETpP, JAUHAMOMETP, COOOIIAIOIIMECS COCYIbl, OapoMeTp,
phIyar, MOJABWKHBIN U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTD;
XapaKTepu30BaTh MPUHIMMBI  JIEHCTBUS  HU3YUYEHHBIX MNPUOOPOB MU
TEXHUYECKUX YCTPOHCTB C OMNOpPOW Ha MX oOmucaHus (B TOM YHUCIE!
HNOJUIMITHUKY, YCTPOWCTBO  BOJOINPOBOJA, THIPABIUYECKUN  TIpecc,
MaHOMETp, BEICOTOMED, MOPIITHEBOI HACOC, APEOMETP), UCTIONIb3Ys 3HAHUS O
CBOMCTBax (PU3WYECKUX SIBJICHUN M HEOOXOAMMBbIE (DU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOIUTH IPUMEPHI (HAXOJUTh HHPOPMAIUIO O TPUMEPaX ) MPAKTUYECKOTO
UCTIONb30BaHUsl  (PM3UYECKNX 3HAHUH B TOBCETHEBHOW JKHU3HH IS
oOecrieueHust 0€30MaCHOCTH MPU 00paEHUH C TPUOOPAMU U TEXHUYECKUMHU
YCTPOMCTBAMH,  COXPAaHEHHUS  3JI0pOBb H  COONIOACHUS  HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIEeH cpeie;

OCYILECTBISATH OTOOp MCTOYHMKOB HH(opmanmu B HMHTepHere B
COOTBETCTBHUH C 3aJJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIITNXCS
3HaHUW W TyTEM CpPaBHEHHUS Pa3IMYHBIX HCTOYHUKOB BBIACIATH
uHbOpMaInIo, KOTOpas SBISETCS MNPOTHBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3afjaHUi HayYHO--TIOMYJIPHYIO
AUTepaTypy GU3NUYECKOTO COAEpIKaHUsI, CIIPABOYHBIE MAaTEPHUAIIbI, PECYPCHI



cetu MHrepHer, BnageTh NpUEMAMH  KOHCIIEKTUPOBAHHS  TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIE M YCTHBIE COOOIICHMs Ha
OCHOBE 2—3 MCTOYHUKOB MH(POpMaIUU (PU3NUYECKOTO COAEPKAHUSA, B TOM
YyHUCIie MyOJIMYHO AENIaTh KPATKUE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB WU
y4€OHBIX HMCCJIEIOBAaHUW, MPU 3TOM IPAMOTHO HCIOJb30BaTh H3yYEHHBIN
HNOHATUMHBIN anmapaT Kypca (U3MKHM, CONPOBOXKAATh BBICTYIJICHUE
MIPE3CHTALUEN;

OpU BBINOJIHEHUHM YYEOHBIX NPOEKTOB M HCCIEIOBAHUN paclpeiensiTh
00s3aHHOCTH B TpPyNI€ B COOTBETCTBUU C IIOCTaBJIECHHBIMHM 3aJla4aMu,
CIEIUTh 3a BBINOJHEHUEM IUIAHA JIEWCTBUM, aJIeKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JI€ATEIbHOCTh  TPYyHNbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHy 00yueHus B 8 kjiacce npeaIMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHUS: Macca U pa3Mephl MOJIEKYJ, TEIJIOBOE JABUKCHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUSI BEIIECTBA, KPUCTAIUIMYECKHUE U
amop(HbIe Tella, HACHIIIEHHBIN U HEHACBIIIIEHHBIH Map, BIaKHOCTh BO3/1yXa,
TeMmrepaTrypa, BHYTPEHHSISI SHEPIusi, TEIJIOBOM JBUTATENb, DJIEMEHTAPHBIM
ANEKTPUUYECKUN 3apsl, HICKTPUUECKOE TMOJIe, MPOBOJHUKUA U JUIICKTPUKH,
ITOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE T0JIE;

pa3nuyarh SIBJICHUS (TEIJIOBOE pACUIMpPEHUE WM CXkaTue, Telionepenaya,
TEIUIOBOE PABHOBECHE, CMAUYMBAHWE, KAMWUIAPHbBIC SIBIICHHS, HCHapEeHUE,
KOHJICHCAIlusl, IUIaBJICHUE, KpUCTauIn3alus (OTBEpJEBaHUE), KHUIIEHUE,
Temionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs TEJl, B3aUMOJECHUCTBUE 3apSAO0B, JNEUCTBUS JICKTPUUYECKOTO
TOKAa, KOPOTKOE€ 3aMbIKaHHWE, B3aMMOJICCTBUE MAarHUTOB, JCHCTBHE
MarHMTHOTO TIOJIsI HA MPOBOJIHUK C TOKOM, DJICKTPOMarHuTHast MHAYKIIWS ) TIO
OMMCAaHUIO WX XapaKTePHbIX CBOMCTB M HAa OCHOBE  OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh TNPOSBICHUE HM3YYCHHBIX  (DU3UYCCKUX  SBICHUA B
OKpYXaIollleM MHUpE, B TOM 4YHCIe (PU3NUYECKHE SIBICHUS B TIPUPOJIE:
MOBEPXHOCTHOE HATSHKCHHE U KaNWUIIPHBIC SIBJICHUS B TPUPOJE,
KpUCTAUIBI B Tipupoje, uzinydeHue CoiHIla, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHES, CHETa, AIEKTPUICCKUE
SBJICHUSI B aTMocdepe, SJIEKTPUUYECTBO JKUBBIX OPTaHU3MOB, MArHUTHOE
noJie 3emutd, aper( moroCcCoB, Poiib MATHUTHOTO TTOJIS JTsI )KU3HH Ha 3emuie,



MOJIIPHOE CUSIHUE, TIPU 3TOM NIEPEBOUTH IPAKTHUECKYIO 3a/1a4y B yUeOHYIO,
BBIJICIISIT CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;
OIKCHIBaTh M3YYECHHBIE CBOMCTBA T€lI U (PU3MUECKHUE SBICHUS, UCIOJB3YS
(¢uznyeckue BeIUUYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO
TEIUIOTHI, YJelbHAas TEIUIOEMKOCTh BEIIECTBAa, YZAEJIbHAas TEIUIOTa
IUTaBIICHUS, YJENbHasg TEIUIoTa NapooOpa3oBaHMs, yHeJIbHAas TeIIoTa
CTOpaHUs TOIUINBA, KOA(P(UIIUEHT MOJIE3HOTO IEHCTBUS TEIJIOBOW MAIlIUHBI,
OTHOCHUTEJbHAS BIIAXXHOCTb BO3]yXad, JJIEKTPUYECKHH 3apsj, CWJIa TOKa,
IIEKTPUYECKOE HAIIPSKEHUE, COINPOTHUBIICHHE IIPOBOJHUKA, YIEIBHOE
COMPOTHUBJIEHUE BEIIECTBA, PA00TA U MOIIHOCTH 3JIEKTPUUECKOTO TOKA), IPU
ONMHMCAHWM TPABWIBHO TPAKTOBAaTh (PUBMYECKHN CMBICT HCHOJIb3YEMBIX
BEJIMYMH, OOO3HAUECHHUS U E€IUHUIBI (U3MUECKUX BEJIMYMH, HAXOAWUTH
(GopMyIibl, CBS3bIBAIOIIME JaHHYIO (U3MUECKYI0 BEIUYMHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH TpaUKH U3YYEHHBIX 3aBUCUMOCTEH (DU3UUECKUX
BEJINYMH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBJICHUS U MPOIECCHI,
UCITIOJIB3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJSIPHO--KHHETHYECKONW TEOpUU
CTPOCHMSI BEILECTBA, MPHUHIMII CYNEPHO3ULMHN MMoJel (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsiaa, 3akoH OMa sl yyacTKa LIeTH, 3aKOH
Jlxoyns—JleHua, 3aKk0H COXpaHEHUs1 SHEPTHUH, IPU 3TOM JaBaTh CIOBECHYIO
(GOopMyIIMPOBKY 3aKOHA U 3allMChIBATh €T0 MAaTEMATHUYECKOE BBIPAXKECHUE;
OOBACHATH (DU3HUECKHUE TMPOLIECCHl M CBOWCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalUl MPaKTHUKO-OPHUEHTHPOBAHHOI'O XapaKTEPA: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 1—2 JTOrHYecKux
IaroB ¢ Omnopol Ha 1—2 HW3y4yeHHBIX CBOWCTBA (PUINYECKUX SIBJICHUH,
bu3nyeCcKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peliath pacy€THbIC 3a/1a4u B 2—3 AeMCTBUS, UCTIOIb3Ysl 3aKOHBI U (POPMYJIBI,
CBs3bIBatOLIME (PU3MUECKUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4u
3aMKChIBATH KPATKOE YCIOBUE, BBISIBIIATH HEJOCTATOK JTAHHBIX ISl pEIICHUS
3a/layu, BbIOMpATh 3aKOHBI U (QOPMYIIbI, HEOOXOIUMBIE I €€ pelIeHus,
OPOBOANUTH Pacy€Thl U CPAaBHUBATH TMOJYYEHHOE 3HAUYCHUE (PU3NUYECKOU
BEJIMYUHBI C U3BECTHBIMH JJTAHHBIMU;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEHIUTh MpU [MOMOIIU
(buU3MYECKUX METOAOB, HCIIOJIb3Ysl OINUCAHUE WCCIEIOBAHUS, BBIACISThH
IIPOBEPAEMOE  NPEAINOJIOKEHNE, OLEHUBaTh MPABWIBHOCTh MOpPSJIKa
IIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

MPOBOJUTD OTBITHI 10 HAOTIOACHUIO (PU3HUECKUX SIBICHUN WITH (PU3NIECKUX
CBOMCTB TeJl (KanWJUIPHBIE SIBJIEHMSI, 3aBUCUMOCTb JABJIEHUS BO3/yXa OT



ero o0bEMa, TeMIepaTypbl, CKOPOCTH MpoIlecca OCTHIBAHUS W HArpeBaHUs
IpU U3IYYECHUH OT I[BETa HW3JIydYarollei (moriomaromeid) MmoBEPXHOCTH,
CKOPOCTb HCIIAPEHHS BOJBI OT TEMIIEPATYpbl KUJIKOCTH W IUIOMIAAN €&
MOBEPXHOCTH, DJEKTPHU3alMsl TEJI M B3aUMOJCUCTBUE JIIEKTPUUYECKUX
3apsA0B, B3aUMOJEWCTBUE IOCTOSIHHBIX  MAarHUTOB, BH3YyalM3alUs
MarHUTHBIX MOJEH MOCTOSIHHBIX MarHUTOB, I€MUCTBUSI MArHUTHOTO MOJISL HA
MPOBOJAHMUK C  TOKOM,  CBOWCTBAa  DJICKTPOMAarHuTa,  CBOWCTBa
AJIEKTPOJBUTATENS] TOCTOSHHOTO TOKa): (OPMYIUpPOBATH MPOBEPSEMbIE
IPEIOJIOKEHNUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py10BaHMUS,
OMKCHIBATH XOJI ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIIa)KHOCTH
BO3/lyXa, CWIBl TOKAa, HANPSIKEHHUS C MCIOJb30BAaHUEM AHAIOTOBBIX
npuOOpOB M JAaTYMKOB (PU3NYECKUX BEIUMYMH, CPAaBHHUBATh PE3YJbTaThl
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

MPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJAHOUN (hU3UUYECKOU BEIMYHUHBI OT
IpPYyroi ¢  HCHOJB30BAHMEM  NPSIMBIX HU3MEPEHHUU  (3aBUCUMOCTh
CONPOTHUBJIEHUS NPOBOAHMKA OT €ro JUIMHBI, IUIOIIAJNA IOIEPEYHOro
CEYEHMS U YACIBHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIBI TOKA,
UYILIEro Yepe3 MPOBOJIHUK, OT HAMPSKEHUS Ha MPOBOJAHUKE, HCCIIEIOBAHUE
MOCJIEIOBATEABHOTO ¥  MapajuIeIbHOTO  COEAMHEHUN MPOBOJIHUKOB):
IUIAHUPOBAaTh  UCCJEIOBAHUE, COOMpaTh YCTAHOBKY M BBINOJIHATH
U3MEpEHUs], CIeaysl NPeUIOKEHHOMY IJIaHy, (UKCUpPOBATh PE3yJbTaThl
NOJyY€HHOM 3aBUCHMOCTH B BHJI€ TaOIHIl U TpadUKOB, J1eJaTh BBIBOJIBI IO
pe3yibTaTam UCCIeI0BaHuUs;

IPOBOJUTh KOCBEHHbIE H3MepeHUsi (U3MYECKUX BeJIUYUH (yAelbHas
TEII0EMKOCTh BELIECTBA, COMTPOTUBIICHHE MPOBOIHUKA, pa00Ta U MOIIHOCTb
IIEKTPUYECKOTO TOKa): IJIaHUPOBATH U3MEPEHHUS], coOupathb
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys MPEAJIOKEHHOW WHCTPYKLHH, U
BBIYHCIIATH 3HAUEHUE BEJIMUUHBI;

cOOJII0IaTh NPABWJIA TEXHUKU O€30MaCHOCTH IMpHU paboTe ¢ 1abopaTopHbIM
000pyIOBaHUEM;

XapaKTepu30BaTh MPUHIMIBI  JEHCTBUS  M3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOIMCTB C OMOPON HA UX ONMUCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUJIEHUS! JOMOB, TUTPOMETp, NapoBasi TypOHHA, aMIIEpMETP, BOJBTMETP,
CUETYMK JJIEKTPUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIbHbIE AIEKTPOIPUOOPHI (npumepsr), ANEKTPUUECKUE
NPENOXPAHUTEIH, HIEKTPOMATHUT, JJIEKTPOIABUTATENb MOCTOSHHOTO TOKA),



UCTIONB3YSl 3HAHUS O CBOMCTBaxX (PU3MUECKHX SIBICHHM U HEOOXOIUMbBIE
dusznyecKkre 3aKOHOMEPHOCTH;

e pacmo3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIbHbBIC
IpUOOPHI IO CXEMaM U CXEMATUYHBIM PUCYHKaM (’KUIKOCTHBIM TEPMOMETP,
TEPMOC, TCUXPOMETP, THUTPOMETpP, JABHUraTelb BHYTPEHHETO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbl JJIEKTPUUYECKUX Ieneil ¢
MOCJIEIOBATEIbHBIM U MApaJUICbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inydast
yCIIOBHBIE 0003HAUEHUS JIEMEHTOB JIEKTPUUYECKUX TETEeH;

e MPUBOAUTH MPUMEPHI (HAXOIUTHh HHPOPMALIUIO O TPUMEPAX ) TPAKTUUECKOTO
UCTIONB30BaHUSl (PM3MYECKUX 3HAHUM B TOBCETHEBHOW JKHU3HH IS
oOecrieueHus: 0€30MMaCHOCTH MTPU 0OpALIEHUH C TPUOOPAMU U TEXHUYECKUMHU
yCTpOMCTBAMM,  COXPAaHEHHUS  3JI0pOBb U COONIIOCHUS  HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpPY KaIOLIEH Cpeie;

e OCYHIICCTBIIAITh TMOWCK HMHPOPMAIMH  (PU3UIECKOTO COACPKAHHUS B
WuTepHere, Ha OCHOBE UMEIONIMXCA 3HAHMA M MyTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX UCTOYHUKOB BBIIECIATh HHPOPMAIUIO, KOTOpask SIBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HETOCTOBEPHOM;

e HCIOJBH30BaTh MPU BBHIMIOJHEHUU YYEOHBIX 3aJlaHUN HAYYHO--TIOMYJISIPHYIO
auTepaTypy GU3MUECKOTO COAEPIKAHUS, CIIPABOYHBIE MaTEPHAIIBI, PECypPCHI
cetu UHTepHeT, BiameTe mnpuéMamMu KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO37aBaTb COOCTBEHHbIE IMHCHMEHHBIE M KpaTKHE YCTHbIE COOOLICHMUS,
o0o6mass wHGOpPMAIUIO M3 HECKOJIBKHMX HCTOYHUKOB (PH3MUECKOTO
COZIEpKaHusl, B TOM YUCIIE MyOIMYHO MPEACTABIATH PE3yIbTaThl MPOSKTHON
WJIA MCCTIEI0BATENbCKON IEATENBHOCTH, TIPH STOM IPAMOTHO HCIOJIb30BaTh
WM3YYCHHBIM TIOHSATHUMHBIM ammapar Kypca (GU3MKHA, COMPOBOXKIATh
BBICTYIUICHUE MTPE3CHTALIUEH;

e TpPHU BBHINIOJHEHUH YUYEOHBIX TPOEKTOB W HCCIEAOBAHUN (UBHUECKUX
MIPOIIECCOB  pacCIpenessiTh OOS3aHHOCTH B TPYyNIEe B COOTBETCTBUU C
MOCTaBJICHHBIMU 33/1a4aMU, CJICIUTh 32 BBITIOJHEHHEM IUTaHA EHCTBUU U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBAThb COOCTBEHHBIM BKJAJ B
JeSATEeILHOCTh TPYIIIbBI, BEICTPaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIy oOyueHus B 9 kjiacce nmpeaMeTHbIC Pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

e HCIONB30BAaTh TOHATHA: CHUCTEeMa OTcu€Ta, MaTepuaibHas TOYKa,
TPACKTOPHs,, OTHOCUTEIbHOCTh MEXaHWYECKOTO IBMKEHHS, aAedopmarius
(ympyrasi, mjgacTU4ecKas), TpPEHHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHHUE,



HEBECOMOCTh U TEPErpy3kH, IEHTP THKECTH, abCOIIOTHO TBEPIOE TEIO,
HEHTP TSDKECTH TBEPAOTO Tella, paBHOBECHE, MEXAaHUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, HHQPA3BYK U yJIbTPa3BYK, AJIEKTPOMAarHuTHbIE BOJIHBI, IIKaIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAJIbHO30PKOCTh, CIIEKTPBI
UCIyCKaHMsI U MOTJIOUICHUS, anbda-, 0eTa- U raMmMa-u3JIy4eHUs, U30TOIIbI,
AJlepHasl JHEPreTUKA;

pa3nuyath SIBICHUSA (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJMHENWHOE
JBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHEWHOE [IBUJKEHUE, CBOOOIHOE
NAJICHUE TeJl, PABHOMEPHOE JIBM)KEHHME 10 OKPYXXHOCTH, B3aUMOJCHCTBUE
TeJ, PEaKTUBHOE JIBUIKCHHE, KoJjeOaTeabHOE IBMKEHHE (3aTyXarolue H
BBIHYKJICHHbBIE KOJIEOAHUs), PE30HAHC, BOJIHOBOE IBUKEHHUE, OTPAKEHHUE
3ByKa, NPSIMOJIMHEWHOE PacHpOCTPaHEHUE, OTPAXKEHUE U IPEIOMIICHUE
CBETa, NIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pasJloKeHue Oeoro cBeTa B
CHEKTP U CIOXKEHUE CIIEKTPAIBbHBIX LIBETOB, IUCIIEPCHUS CBETA, €CTECTBEHHAS
PaANOAKTUBHOCTh, BOZHUKHOBEHUE JIMHEMYATOTO CHEKTPa M3IyYEHHs) IO
OMMCAHWID WX XapaKTepHbIX CBOMCTB W HA OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacrmo3HaBaTh MPOSIBJICHHE  M3YYEHHBIX  (U3UYECKUX  SIBICHUM B
OKpyXarolmeM Mupe (B TOM 4yucie (U3MYECKUE SBJICHHS B MPHUPOJE:
NPWINBBI U OTJIUBBI, ABMKEHUE MIaHeT COJTHEYHOW CUCTEMBI, pEaKTUBHOE
JNBWKEHUE JKUBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSICEHUE, CEMCMMYECKUE BOJIHBI, I[yHAMH, 03XO, IBE€Ta Tell,
ONTUYECKUE SBJICHUS B MPHUPOJAE, OUOJOTMYECKOE IEHCTBHE BUIMMOTIO,
yiIbTPadUOIECTOBOTO W  PEHTICHOBCKOTO  M3Jy4YeHUH, €CTECTBEHHBIM
PaANOAKTUBHBIN (OH, KOCMHYECKHE JIy4YH, PaJUOAKTUBHOE H3Iy4YEHUE
OPUPOAHBIX MMHEpAJOB, JCHCTBUE pAJUOAKTUBHBIX W3JIyYCHHH Ha
OpraHu3M 4YeJOBEKa), NMPU ATOM MEPEBOAUTH IPAKTHUYECKYIO 3aJ1ady B
y4eOHYI0, BBIACNATHh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PUIUYECKUX
SIBIICHU;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA TEN U (PU3MUYECKHE SBJICHUS, UCIOJIb3YS
¢usznyeckue BeIMYMHBI (CpPEelHsE W MIHOBEHHAs CKOPOCTh Teja Npu
HEPaBHOMEPHOM JIB)KEHHMH, YCKOPEHHE, IEepEMELIEHUE, IyThb, YIJoBas
CKOpOCTb, CHJIa TPEHUsS, CHJIa YOPYIOCTH, CUJIa TSDKECTH, YCKOPEHHE
CBOOOJHOTO TAaJCHHs, BEC Tejla, HUMILYJIbC Tella, HWMIIYJIbC CHIIBI,
MeXaHu4yeckas paboTa U MOIINHOCTb, MOTEHIMAIbHAS SHEPrus Tena,
NOJHATOrO0 HaJ MOBEPXHOCTBHIO 3€MJIM, NOTEHIMANbHAS 3HEPrUsl CHKATOU
IPYKUHBI, KHHETUYECKAsl SHEPTUs, [TOJIHASI MEXAaHUYECKasi SHEPTUsl, IEPHOL
U YacToTa KosieOaHuil, IJMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHAa,



CKOPOCTh CBE€Ta, TMOKa3aTelb MPEJIOMJICHUS Cpeabl), MpH OMHCAHUU
NPAaBWJIBHO TPAaKTOBaTh (PU3UYECKUII CMBICT HCIIOJNb3YEMbIX BEJIUYHH,
0003HaUYEHUs M €IMHULBl (U3NYECKUX BEJIMYUH, HAXOAUTHh (POPMYJIBL,
CBSI3BIBAIOIUE JIAHHYIO (PU3UYECKYIO BEJIMUYUHY C JPYTMMH BEJIUYMHAMH,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA TelN, (U3NYECKUE SBICHHUS M MPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHHUS JHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
IPUHLIKII CYNIEPIIO3ULIMN CUJI, IPUHIUI OTHOCUTENIBHOCTH [ anuiies, 3aKOHbI
HpioToHa, 3aKOH COXpaHEHHUs HMITYJIbCA, 3aKOHbl OTPAXEHUS U
MPETOMJICHUS] CBETa, 3aKOHBI COXPAHEHHUS 3apsA0BOTO U MACCOBOTO YHCEN
IpU SICPHBIX PEAKIUSAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUECKOE BBIPAKECHHUE;

OOBACHATh (DU3HUECKHUE MPOLIECCHl M CBOWCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKO-OPUECHTHUPOBAHHOTO XapaKTepa: BBISABIATH
PUYUHHO--CJICJICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHNE U3 2—3 JTOTUYECKUX
IaroB ¢ ONOpOd Ha 2—-3 H3yYEHHBIX CBOWCTBA (PUINYECKUX SIBJICHUH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbI€ 3a1a4d (OMHUPAIOIIHUECS Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIONINE (PU3MUECKHE BEINYMHBI: HA
OCHOBE aHaJlM3a yCIOBUS 3aJa4d 3alUCHIBATh KPATKOE YCIOBUE, BBISBIATDH
HEJIOCTAIONINE WM M30BITOUHBIE JaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIHI,
HEOOXOJUMbIE U pElIeHUs, MPOBOAUTH pacy€Tbl M  OLIEHUBATH
PEATUCTUYHOCTD TOJIYYEHHOIO 3HaUEHUS! PU3NYECKON BETMUUHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO pEIINTh TpPH MOMOIIH
(Gu3MYECKUX METOMIOB, HWCIIONIb3Ysl OIHCAaHWE WCCIEIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE  MPEINOJOKEHUE, OICHUBATh MPABWIBHOCTh  MOPSJIKA
NOPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh  BBIBOJABI, HHTEPIPETUPOBATDH
pe3yNbTaThl HAOIOICHUH U OTIBITOB;

MIPOBO/IUTH OTIBITHI 110 HAOIIOACHUIO (PU3HUECKUX SIBICHUN WITH (PU3NIECKIX
CBOMCTB Ted (M3y4eHHE BTOPOTO 3akoHa HbBIOTOHA, 3aKOHA COXpaHEHUs
SHEpPruM, 3aBUCHMOCTh NEpUOAa KOJIeOaHUM NPYKMHHOIO MasTHHKAa OT
Macchl Tpy3a M KECTKOCTH MPY>KUHbI U HE3aBHUCUMOCTh OT aMIUIUTYIbI
MaJbIX KoieOaHuH, MPSIMOIUHEIHOE paclpOCTPaHEHNE CBETA, PA3I0KCHHE
0enoro cBeTa B CIIEKTP, U3yUYCHHE CBONCTB N300paKEHUS B TNTIOCKOM 3€pKaJie
U CBOMCTB M300pa)KE€HUs IMpeaMeTa B coOMparomiel JInH3e, HaOIIoAeHHe
CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB W3IyYEHHUs): CaMOCTOSTEIHHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa oOOpyHOBaHUs, OMHUCHIBATH
XOJ] OIIBITA U €0 Pe3yNbTaThl, (POPMYIHPOBATH BHIBOJBL;



MPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 TPSIMBIX HU3MEPECHHM, OMPEHCIIss
CpeqHee 3HAYCHHE U3MEpSeMOl BeNUYMHBI ((POKYCHOE pacCTOSHHE
coOuparomieli JMH3bI), OOOCHOBBIBaTH BHIOOp cHoco0a HM3MEpPEHUS
(M3MepUTEILHOTO PHOOpa);

MPOBOJUTh HCCIEAOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIUYHH C
WCITOJIP30BAHUEM TMPSMBIX U3MEPEHUN (3aBUCUMOCTD ITyTH OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBIJKEHMM 0€3 HadallbHOM CKOpPOCTH, Iepuoja
KOJIeOaHHMI MaTEeMaTUYECKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJja
OTpa)XEHUs CBETA OT YIJIa MaJICHUsI U YIJIa MPEJIOMIICHHUS OT yIJia MaJeHus]):
IUTAHUPOBATh HCCJIENOBAaHUE, CAMOCTOATEIBHO COOMpaTh YCTaHOBKY,
(UKCUPOBATH PE3YNIBTATHI TOJYICHHONW 3aBUCUMOCTH (DPU3HUCCKUX BETNINH
B BUJIE TaOIHI U rpaduKOB, JI€JIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICAOBAHMUS;
MIPOBOJIUTh KOCBEHHbIE U3MEpPEHUA (PU3MYECKUX BEIMYUH (CpemHsis
CKOPOCTh M YCKOpPEHHE TeJla IIPH PAaBHOYCKOPEHHOM JBWIKEHUH, YCKOPECHHE
CBOOOTHOTO TMaNeHUs, KECTKOCTh TMPYXKHHBI, KOIPDUIMEHT TpEeHUSI
CKOJIBKCHHS, MEXaHW4ecKas paboTa W MOIIMHOCTh, YacTOTa W TEPUOJ
KOJICOaHHMI MaTeMaTUYECKOTO U MPY>KUHHOTO MAaSTHUKOB, ONITHYECKas CUjIa
coOuparoiel JUH3bI, PAJAUOAKTUBHBIM (POH): TUIAHUPOBATH W3MEPEHMS,
coOupaTh JKCIEPUMEHTAIBHYIO) YCTAaHOBKY U BBINIOJHATH W3MEPEHUS,
clemysl TPEIIOKCHHONW WHCTPYKIIMH, BBIYUCISITH 3HAYCHUE BEIMYMHBI H
aHAJIM3UPOBATh MOTYUYEHHBIE PE3YNIbTAThl C YIYETOM 33/IaHHOM MOTPEIIHOCTH
VU3MEpPECHU;

COOJII0O/IaTh TIPABWJIA TEXHUKU OE30MaCHOCTH TMPHU paboTe ¢ 1abopaTopHbIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIC TPU3HAKA HW3YYCHHBIX (U3HUECKUX MOJICIICH:
MaTepHuaibHas TOUKa, aOCOTIOTHO TBEPJIOE TEIIO, TOUCUHBIN UCTOUYHUK CBETA,
Jqy4, TOHKas JIMH3a, IUIAHETapHAas MOJIeJh aToMa, HYKJIOHHAas MOJIEh
aTOMHOTO sIJIpa;

XapaKTepU30BaTh TNPHHIMIBI  JACHCTBUS  HW3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOPOM HAa WX ONUCaHHUS (B TOM YHCIIC:
CIUAOMETP, JATYUKH TIOJIOKEHUS, PACCTOSHHUSI M YCKOPEHHWsS, paKeTa,
9XOJIOT, OYKH, TEPUCKON, QoToamnmnapar, ONTHYECKUE CBETOBOJHI,
CIEKTPOCKOT, JIO3MMETp, Kamepa BuibCoHa), WCIONB3ysS 3HAHUSA O
CBOMCTBaX (PU3MUECKUX  SBJICHUM U  HEOOXOIUMbIE  (PU3HYECKUE
3aKOHOMEPHOCTH;

WCITOJI30BATh CXEMBl M CXEMAaTUYHBIC PUCYHKH H3yUYCHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPUTETHHBIX MPUOOPOB U TEXHOJOTUIECKUX MTPOIIECCOB MPU



pelieHnu  y4eOHO--TIPaKTUUYECKUX 3aJa4, ONTHYECKHE CXEMbI JUIs
MOCTPOEHUS N300PAKEHUI B INTOCKOM 3€pKajie U COOMpAIOILEH JIUH3E;
IPUBOJUTH IPUMEPHI (HAXOJUTh HHPOPMALUIO O IPUMEPaX ) IPaAKTUIECKOTO
UCIIOJIb30BaHUS (PU3MYECKUX 3HAHUM B IOBCEJHEBHOW JKHU3HM MJIs
oOecniedeHurs 0€30MacHOCTH MPH 0OpAIEHNH C TPUOOPaMU U TEXHHUECKUMU
yCTPOMCTBAMHM,  COXPAHEHHUS  3J0pOBbS M  COONIONCHUS  HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY KaIOILEH CpEIe;

OCYILECTBIATh MOUCK HH(pOpManMu (HU3MUECKOTO  COJEp)KaHUsi B
WHuTepHeTe, caMOCTOATENBHO (POPMYIUPYST MOUCKOBBIM 3ampoc, HaXOAUTh
MyTH OIpEAeNCHUs] JOCTOBEPHOCTH IMOJYYCHHON MH(OpMAalUd Ha OCHOBE
UMEIOITNXCS 3HAHUN U TIOTIOJTHUTEIBHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh MPH BBINOJIHEHUH YYEOHBIX 33JaHUN HAY4YHO--TIOMYJIIPHYIO
AUTEepaTypy GU3NUYECKOTO COAEpKaHUsI, CIPABOYHBIE MAaTEPHUAIIbl, PECYPCHI
cetu UHTepHer, BiameTe mnpuéMamMM KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpMAllMM U3 HECKOJBbKUX MCTOUYHHUKOB (PU3UUYECKOrO COAEpIKAHMS,
nyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOSKTHON WIIM HUCCIIEI0BATEIbCKON
JESITEIbHOCTH, IIPU 3TOM I'PAMOTHO UCTIOJIb30BaTh U3yUYEHHBIN MTOHATUNHBIN
amnmapaT M3y4aeMoro paszena (pU3MKM W COMPOBOXKIATh BBICTYIUICHHE
npe3eHTalnuen ¢ ydéToM 0COOEHHOCTEHN ayAUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosau4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
1.1 O - 2
MIHIE - Hayka 0 Hipupole https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
VISHICCICHE BETIHHIIET https://m.eds00.ru/7f416194
bubmunorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METO]I TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 C 1
TPOCHIE Betliectna https://m.eds00.ru/7416194
59 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 2 1 bu6mmorexa [IOK
' BEIECTBA https://m.eds00.ru/7f416194
bu6nmoreka [JOK
2.3 A 2
TPCTATHRIC COUTONMIA BeMecTRa https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmorexa LOK

https://m.edso0.ru/7f416194
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bu6mmoreka [IOK
32 HHepuus, Macca, IwIoTHOCT 4 ! https://m.edso00.ru/7f416194
bubmuorexa [JOK
33 Cuna. Bupt cunt 14 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
41 JHaBnenue. llepenaua naBiaeHus: TBEPAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 Jlapietine KIAKOCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMoChepHoe faaeHne 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE - 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPrus
bu6mmoreka [JOK
>1 Pabora i MomEoCTS 3 ! https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hpoctbie MexarmMEL > 1 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
53 Mexaneckas sHepria 4 ! https://m.edso00.ru/7f416194
Wroro no pazmeny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KosaunyecTBOo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTuyeckue (1ubp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensoBble siBJIeHUSA
. bubnmoreka [JOK
11 CTpocHHe i CBOHCTBA BeLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CTVIOBBIC HPOLECCht > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DNeKTpUYECKHe 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6nmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 4
IICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KJIACC

KosaunyecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne i/ P Konrpoabnsie | IIpakTuyeckue (1ubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHU4YeCKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIKCAHUS https://m.edso0.ru/7f41a4a6
bu6mmoreka [IOK
12 B i 20 1 3
SAIMONICHCTBHE TeT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHDT COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Paznen 2. Mexannuyeckue Koj1e0aHUs U BOJIHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCRUC KOTCOAHMA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 MexaHn4eCKHE BO .3 8 1 3
RAHHTCCRAC BOJHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasnery 6

Pazgen 4. CBeToBbI€ ABJICHUSA
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4.1 3aKoHBI pacIpOCTPaHEHHUS CBETA 6 2 bubmorexa LHOK
' pacipoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIuH3BI 1 oNTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paszgen 5. KBanToBbI€e sIBJICHUA
bu6mmoreka [IOK
5.1 Hcnyckanue u moriomneHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpoeHie ATOMHOIO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Anepibie peakii ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 A0 IIM I MOYJIb
6.1 IToBTOpenue u 0600IIEHNE CONIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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