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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKE Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs
COCTaBJI€Ha HAa OCHOBE IMOJOXEHUI M TpeOOBaHMU K pe3ysibTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuéroM (eaepaibHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nkay.

ConepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMHupoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOIIMXCS W OpPraHU3ALMIO H3YyUCHHUS
bu3MKKM Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mno (u3uke y4YUTHIBAIOTCA
BO3MOXKHOCTH y4eOHOro mpeamera B peammszanuu TtpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yJibTaTaM O0yueHus, a TaKxKe
MEXKIPEIMETHBIE CBS3UM €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[Iporpamma 1o (pu3MKe ycTaHaBIMBAET PACIPECICHHE YUeOHOro MaTepraa
1o rojam o0yueHus (1o Kjiaccam), MpejJiaraeT MpUMEpPHYIO MOCIeI0BaTEIbHOCTD
U3y4YeHHUs] T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHsI MPEJAMETHOIO COJEpKaHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa ¢ UENbIO OKa3aHUS METOAMYECKON
MOMOIIM YYUTENIO B CO3/IaHUU paboueil MporpaMMsl 10 y4eOHOMY IIPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHbIX
MPEJIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXAT B OCHOBE MPOLECCOB H
SABJICHUM, W3y4yaeMbIX XUMHEH, Ouosiorued, acrpoHomuend u QGU3NIECKOU
reorpaguel, BHOCUT BKJIAJ B €CTECTBEHHOHAyYyHYI0 KapTUHY MHpa,
npeocTaBiIsieT Haubosee siCHble 00pasibl MPUMEHEHUS HAyYHOTO METOo/a
MO3HAHUA, TO €CTh CII0CO0A MOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

OpnHa W3 THaBHBIX 337a4 (PU3UIECKOTO OOpa30BaHUS B CTPYKType OOIIero
o0pa3oBaHMsI COCTOMT B (POPMHPOBAHMHM ECTECTBEHHOHAYYHOH I'PaMOTHOCTH U
MHTEpEca K HayKe Yy 00yJaronuxcs.

N3yuenne Qusnkn Ha 06a30BOM YpOBHE TMperoyiaraet OBJAJCHUE
CIIEIYIOIIMMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTB:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OLEHHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

e HHTEpPIPETUPOBATH  JAHHBIE U HCIOJb30BaThb  HAy4YHbIE
JI0Ka3aTeNbCTBA AJIsl IOJyUYEHUS BBIBOJIOB.

[enn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOrO 001Iero oOpa3oBaHMs
onpenenensl B KoHuenuuu mnpenojgaBanus ydeOHoro mnpeamera «®Dusnka» B
oOpa3oBarenbHBIX opraHu3anusix Poccwiickoii denepannu, peanus3yrommx
OCHOBHBIE  0011€00pa3oBaTelibHbIE MPOTpaMMbl, YTBEPKAEHHON pELICHUEM



Komnerun MunucrepcTBa npocsenieHust Poccuiickoit denepanuu (MpoTOKoI OT 3
nexadpst 2019 r. Ne [1K4BH).
Ieaun nzyyenus pusnku:

MpUOOPETEHUE HHTEpEeca U CTPEMIICHUS OO0Yy4YarolUXCs K HAyYHOMY
W3YYCHHUIO TPUPOJIbI, PAa3BUTHE HMX HHTEIUICKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJE MO3HaHUs U (OpMHUPOBAHHUE
HCCIIEIOBATENBCKOTO OTHOIIEHHUS K OKPY’KAIOIIUM SIBIICHUSM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;
dbopMupoBaHUE TMPEICTABICHUN O pOJU (DU3UKHU ISl PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TMPEJCTABICHMH O  BO3MOXHBIX  cdepax  Oymymiei
npodeCCUOHAILHON JIEeSITENFHOCTH, CBSI3aHHOU ¢ (hU3UKOM, MOJTOTOBKA K
nanbHeneMy 00y4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTKeHHE 3THX IIeJIed MPOorpaMMbl MO (PU3WKE Ha YPOBHE OCHOBHOTO
oOriero o0pazoBaHusi 00ECTICYNBAETCS PEIICHUEM CISAYIOMNX 3a4a4:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHWUU  BeIIecTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHUYCCKMX, MArHUTHBIX W KBaHTOBBIX
SIBJICHUSIX

MpUOOpPETEHNE YMEHUN OMHCHIBATh U OOBSCHATH (DU3UYECKHUE SIBICHUS C
MCIIOJIb30BAHUEM TTOJIYYEHHBIX 3HAHU;

OCBOCHME METOJOB pEUICHUs MPOCTEHMIIMX pPACyETHBIX 3a4ad4 C
UCIIONB30BaHUEM (PU3UYECKHX MOJeNeld, TBOPUECKUX U TMPAKTUKO-
OpPUEHTHUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUU HAOIIOAATh MPUPOHBIEC SBJICHUS U BBITIOJIHATH OTMBITHI,
nabopatopHble pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX MPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ mHMOpMaIuel GU3NIECKOro COACpKaHuUS,
BKJIFOYasi UHPOPMAIIMIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTHYECKOE OlIEHWBaHWE MH(POPMAITIH;

3HAKOMCTBO €O cepaMu mpodecCHOHaTbLHON AESITEIbHOCTH, CBA3aHHBIMU
Cc (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUAX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIETO

oOpazoBanus orBoautcs 238 yacos: B 7 kinacce — 68 yacoB (2 yaca B HeZelN0), B 8
KJ1acce — 68 vacoB (2 4aca B Henelnto), B 9 kinacce — 102 yaca (3 yaca B HeelNO).



[Ipennaraemsiii B mporpamme 1mo (Qpu3nke NmepedeHb JIabopaTopHBIX paboT u
OIIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YIUTEIb JeJIaeT BEIOOP MPOBEACHHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUIYATBbHBIX OCOOCHHOCTEH
OOyJaroIMXCs, CIHUCKa IKCIEPUMEHTANBHBIX 3aJlaHWl, MpeaiaraeMbIX B paMKax
OCHOBHOT'0 TOCYJJaPCTBEHHOTO PK3aMeHa 1Mo (hU3HUKe.



1. COOEP’ KAHUE OBYYEHUASA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o mnpupone. SBneHus npuponpl. PU3HMYECKHUE SBICHUS:
MEXaHUYECKUE, TEIJIOBBIE, DJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3Mepenune ¢usmueckux BeauunH. Duznveckue
npudopsl. [lorpenHocts u3mepenunit. MexayHapoaHasi CUCTEMa €IMHMII.

Kak ¢usuka u Japyrue ecTecTBEHHbIE HAayKH HW3Yy4aloT IPUPOLY.
EctecTBeHHOHay4YHBI METOJ| TMO3HAaHHWSA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmoaaemMoro siieHus. Onucanue GU3NUEeCKUX SBJICHHUM C MOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHW4yecKkue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SBJICHUS.
2. Dusnyeckue MpuOOPHI U MPOLEaypa MPSIMbIX U3MEPEHUN aHAOTOBBIM U
(G POBHIM PUOOPOM.
Jlabopamopnsie pabomuel u onvimol.
1. OmnpeneneHue LeHbl AIEHUS Kbl U3MEPUTEIBHOTO IpUbopa.
2. M3MmepeHue pacCTOSAHUM.
3. M3mepenune o0bEMA )KUIKOCTH U TBEPAOTO TENA.
4. OmnpeneneHue pasMepoB MAJIbIX TEN.
5. M3mepenue teMIiieparypsl IpU IOMOIIM >KUAKOCTHOTO TEPMOMETpa HU
JlaTYMKa TEMIIEPATYyPBI.

6. IIpoBeneHue mccienoBaHus MO NPOBEPKE THIIOTE3BI: JANBHOCTH IOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, ueM OoJiblle BhICOTa
IIyCKa.

Pasznes 2. IlepBoHayaibHble CBEACHUS O CTPOCHUH BeEleCTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBrkenne wuactun BemecTtBa. CBsA3b CKOPOCTH JBWIJKEHMSI YacTHUL[ C
temnepatypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumonelictBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHMS BEIECTBA: CTPOCHHUE Ta30B, KUAKOCTEN M TBEPIBIX
(kpucTaminyeckux) Tesl. B3auMocBs3p MEXIy CBOWCTBaMU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHbIM cTpoeHueM. OCcOOEeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauyuu.

1. HaOmoneHue OpOyHOBCKOTO JBUKEHMSL.



2. HaGmonenue muddysum.
3. HaOmionenue — siBneHui,  OOBSACHAIOIIMXCA  NPUTSHKEHUEM WA
OTTAJIKUBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnsie pabomuol u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM pSA0B (C  HCIOJIb30BaHUEM

dboTorpaduwuit).
2. OmnbITHI IO HAOJIOICHHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TTPUTSKEHUS.
Pa3nen 3. /IBuskeHHe U B3auMo/ielicTBHE TeJl.
MexaHnnueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKECHUE.
Cxopoctb. CpeniHsisi CKOPOCTh IIPU HEPABHOMEPHOM JABWKEHUHU. Pacu€r mytu u
BPEMEHHU JIBUKEHUS.
SIBnenue wWHepIUU. 3aKOH HHEpIUHM. B3auMonencTBHe Tel Kak IpUYMHA
U3MEHEHHSI CKOPOCTH [BWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHocTh BemiecTBa. CBSA3b IMJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHMIIE
0o0BbEMa BEIECTBA.
Cuila Kak XapakTepucTuKa B3aumojaeicTBus Ten. Cuila ynpyrocTd W 3aKOH
I'yka. M3mMepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUja
TskecTd. CHJla TSDKECTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Crioxenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cuin. Cuna TpeHMs.
TpeHune CKOIbKEHUS U TPEHUE MOKOs. TpeHne B MPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. HabGmrogeHne MexaHMYeCKOro JIBUKEHUS TeTa.
2. M3MepeHune CKOpOCTH NPSMOJUHENHOTO IBUKECHUSL.
3. HaGmronenue siBneHus WHEPIUN.
4. HaOmroneHre n3aMeHeHUs! CKOPOCTHU NP B3aUMOJIEHCTBUU TEN.
5. CpaBHEHHE MaccC MO B3aUMOJCUCTBUIO TEN.
6. CrnoxxeHue cuj, HalpaBJIEHHBIX MO OJHOUN MPSIMOA.
Jlabopamopnsie pabomel u onvimol.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JIBIKEHHUS (IIapuKa B JKUJIKOCTH,
MOJIEJIM AJIEKTPUUECKOT0 aBTOMOOMIISI M TaK J1ajiee).

2. OmpeneneHure CpeaHEH CKOPOCTH CKOJNBKEHHS OpycKa WM IIapuKa IO
HaKJIOHHOM ITIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TeENA.

4. OmbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsKeHus (nedopmariim)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT
BECa TeJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszpnen 4. /laBiieHue TBEPABIX TeJl, dKMIAKOCTEH U Ta30B.



JaBnenue. CriocoObl yMEHBIICHUS W yBEIMYCHUS JaBieHus. JlaBneHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEéma, Temmeparypbl. [lepenaua maBieHwus
TBEPABIMU TEJAMU, XXUAKOCTSIMU W raszamu. 3akoH I[lackans. [IHeBmaTmueckue
MalllMHbl. 3aBUCUMOCTb JABJIEHUS XKUJIKOCTH OT TIIyOuHBI. ['MIpocTaTuyeckuil
napanokc. Coobmmarommecs cocyapl. [ uapaBindecKkue MEXaHU3MBbI.

Atmocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbBI CyllecTBOBaHUS
Bo3aymHONH oOonouku 3emuu. OmnbiT Toppuuemwnu. M3mepenue armocdepHOTo
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEpPHOTO JAaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubopsr 1151 u3MepeHus: aTMOCHEPHOTO JTaBIICHUS.

JelicTBue XUIKOCTU U raza Ha NOTPyKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTh AAaBJIEHUS ra3a oT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUIKOCTBHIO U Ta30M.

Coobmaromuyecst CoCyIbl.

['mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrst aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHUJIBI OT 00BEMa MOTPYKEHHON YacTU
TeJIa ¥ TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKHABAIOMIEN CHIIBI BECY BHITCCHEHHOW JKHIKOCTH.

8. YcCIOBHE IJIaBaHUS TeJl: TUIaBAHUE WM MOTPYKEHUE Tel B 3aBUCUMOCTHU
OT COOTHOIIEHUS IJIOTHOCTEN TeNa U )KUIKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJE OT 00bEMa MOTPYKEHHOM B
JKUJIKOCTh YaCTH TeJa.

2. OnpeneneHne  BBITAJIKHUBAIOWIEH CHIBL, JCHCTBYIOIIEH HaA  TeENoO,
MOTPYKEHHOE B KUJIKOCTh.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CUIIBI, JEMCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOLIECH CHUJIBI,
JEUCTBYIOIIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKUJIKOCTh YaCTH TE€JA U OT INIOTHOCTH KUIKOCTH.

5. KoncTtpyupoBanue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
onpenesieHne e€ rpy30noabEMHOCTH.

Pa3zgesn S. PaGoTra 1 MOIIHOCTB. JHeprus.

Mexanunudeckast pabota. MOLIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. lIpumeHeHMe mpaBWiIa paBHOBECHs pblyara K OJIOKY.
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«3onoroe mnpaBuino» wmexaHuku. KIIJI mpocteix wmexanusmoB. I[IpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTHYeckass W NOTEHIMalIbHAs DJHEPIUs.
[IpeBpaieHre 0OTHOTO BH/Ia MEXaHUYECKOW SHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS NMPU PAaBHOMEPHOM JBUKEHHM Tela

10 TOPU3OHTAIBHOW MMOBEPXHOCTH.
2. HccnenoBaHue yclOBUM PaBHOBECHS pblyara.
3. Hzmepenue KIIJI HaKIOHHOM TIOCKOCTH.

4. M3ydeHune 3aKOHA COXPaHECHUS MEXAHUYECKON IHEPIHUU.
8 KIIACC

Pa3znes 6. TenuioBble iBJICHUA.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKyJd. OINBITBI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPIOTO, JKUIKOTO W Ta3000pa3HOTO COCTOSIHMI BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUJAKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUNA MOJIEKYJAPHO-KUHETUUECKON TEOPUHU.
CmaunBaHu€e U KalWUISIpHBIE siBJICHUsI. TemioBoe pacliupeHue U CxKaTue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBHIKECHUS
yactull. BHyTpenHss sHeprus. CnocoObl W3MEHEHUSI BHYTPEHHEW SHEPIUH:
Terionepeaaya u COBEPILICHUE paboTHhI. Bubt TeIIoNnepeaayu:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IIyYCHHUE.

KonudectBo TemoTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oananca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTAUIMUYECKUX BEIIECTB. YJIElbHAs TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcanusa. Vcnapenue. Kunenue. YjaenpHas TermioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHUS OT aTMOC(HEpHOTro
JTaBJICHMUSI.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y I€JIbHAS TEIIOTA CTOPAHUSL.

[Tpununer pabotel TeroBbix naBurareneit KIIJ TtemmoBoro aBuratens.
TennoBple IBUTATENN U 3aLUTA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAHEHUS U MTPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HabGmrogenune OpOyHOBCKOTO JIBHKECHUS.
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10.
11.
12.
13.

Habmonenne nuddysun.

HabGmronenue ssBieHni cMaurBaHUsI ¥ KaITWIISIPHBIX SIBJICHUH.
HaOmroieHre TemioBoro pacmpeHus Tel.

N3meHeHne naBieHUs rasa Mpu U3MEHEHUH O0bEMA M HArpeBaHUU WIIU
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIepaTypsl.

Bunbl Tenonepenayn.

OxJtaxeHue Npyu COBEPIICHUH padOTBHI.

HarpeBanwne npu coBepiieHnH paboThl BHCIIHUMH CHUJIaAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
Habmaronenne kuneuus.

HaOnronenune nocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Mopaenn TEIJIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITEI O OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUSI.
OnbITHI 1O BHIPAIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITel IO HAOIIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KHUIKOCTEH WU
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OAJJIOHE IIIPUILA.

OnbIThl, JNEMOHCTPUPYIOIIME 3aBUCUMOCTH JABIIEHUSA BO3AyXa OT €ro
00béMa M HarpeBaHUs WIIN OXJIAXKICHHS.

[IpoBepka runmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIIePaTyphI.

HaOnronenne wu3MeHEHHs] BHYTPEHHEH OSHEpPruu Tejla B pe3yJbTare
TeruIonepeaayr U paboThl BHCITHUX CHJI.

UccnenoBanue siBIEHUS TEIUIOOOMEHA IPH CMEIIMBAHWU XOJIOJHOW U
ropsiueu BOJIBI.

Omnpenenenne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOW  IIpHU
TEII000MEHE C HArPEeThIM METAUTMYSCKUM ITHIIMHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO31yXa.

OrnpeneneHue yaeabHOM TEIIOTHI IUIABICHUS JIbJA.

Paznen 7. DjekTpruyecKkue 1 MATHUTHBIE SIBJICHMS.

OnekTpuzauus Ten. [[Ba pona 3JeKTpUUECKHX 3apsjaoB. B3anmopeinctBue
3apsDKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJAECHCTBHS
3apsHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEIIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTH anekTpuueckoro mnoiia. IIpuHuun
CYHEPHO3UILIUU IEKTPUUECKUX TT0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyueckux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUI 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDJIEKTPUKH. 3aKOH  COXPaHEHHUS
AIEKTPUYECKOTO 3apsIa.

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUA DSJIEKTPUYECKOIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSX U raszax.

Onektpuueckasg uenb. Cuma  TokKa.  DIJIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBieHne NPOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
Juii ydactka nenu. [locimemoBarenbHOE M NMAPAIIENBHOE  COEAMHEHUE
MIPOBOJIHUKOB.

Pabota ® MOIIHOCTH dJEKTpUYECKOro TokKa. 3akoH Jlxoyns—Jlenua.
DnexkTpudecKue enu U NOTPEOUTENH NEKTpUUecKoi sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHuThl.  B3anmoneicTBUE  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnuTtHoe nosie. MarHuTHoe nosie 3eMJIM U €r0 3HAYCHHE IS )KU3HHU Ha 3eMJIE.
Omeir  Opcrega. MarHutHOEe IOJNE€  DIEKTPUUYECKOTO TOoKa. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA POBOJHUK C TOKOM.
DNEeKTpOJBUraTelib MOCTOSHHOTO TOKa. Vcmosib30BaHHME AIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apanes. fABnenue snekrpomMarHuTHOM MHAYKIuK. [IpaBuno Jlenna.
DIeKTpOoreHepaTop. CnocoOsl MOJTYy4YECHUS AIEKTPUUECKOU SHEPIUH.
DNEKTPOCTAHIIMK HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DIIeKTpU3anus Tel.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DIEeKTpOCTaTUYECKAsA HHIYKIUSI.
3aKOH COXPAHEHUS IEKTPUUECKUX 3apsI0B.
[TpoBOTHUKH W TUSIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JTUHUM 3JIEKTPUUECKOTO MOJIS.
M cTouHMKHM TOCTOSIHHOTO TOKA.
JlericTBUS DNEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B AKUJKOCTH.
. ['a30BbIi1 pa3ps.
. I3MepeHne Cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 21eKTpUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
. PeocTtar 1 marazud cOonpoTUBIICHUM.
. B3anmoieiicTBrEe MOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH PA3JAEIEHUS MMOJ0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MAarHUTOB.

OnbIT Dpcrena.

MarauTHoe 1oJje Toka. DJIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

UccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHYKIIWH.

Omnertel @apajes.

3aBUCMMOCTh HAIpPaBIICHUS HWHIYKIAOHHOTO TOKa OT YCIOBHUH €T0
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o u k~ow

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHHUIO JNEKTPU3AMM TEN WHAYKIUEH U TpH
COIPUKOCHOBEHUHU.

UccnenoBanre AEUCTBUS DJIEKTPUYECKOTO TOJISI HA TMPOBOJHUKH U
TDIIEKTPUKH.

COopka u npoBepka padOThI JIEKTPUUECKOMN 1IEMH MOCTOSHHOTO TOKA.
W3mepenne u peryJinpoBaHHUe CUIIBI TOKA.

N3mepenue u peryaupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO 4Y€pe3 PEe3UCTOp, OT
COIIPOTUBIICHUS PE3UCTOPA U HAMPSIKEHHS Ha PE3UCTOPE.

OnbITHI, JI€MOHCTPUPYIOIINE 3aBHCUMOCTb AIIEKTPUUECKOTO
COMPOTHUBJICHUS] TPOBOJAHMKA OT €ro JUIMHBI, IUIOMIAJA MONEPEYHOTO
CEUCHHs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHUS HAMNPSHKEHUH TPU TMOCIEI0BATEIILHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CHIbI TOKa MPHU NapaJlIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI 3IEKTPUUECKOT0 TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH  3JIEKTPUYECKOTO TOKa, BBIIEISIEMONH Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIO4Ky, OT
HaIIpSKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBatens.

HccnenoBanrie MAarHUTHOTO B3aMMOJIEUCTBHS TTOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHWTHOTO TIOJISI  ITOCTOSIHHBIX ~MAarHMTOB TP HX
OOBEMHEHUY U Pa3/CIICHUN.

HccnenoBanue eiCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBHS
KaTyIIKM C TOKOM M MarHuTa OT CWJbl TOKa M HaIlpaBJICHHS TOKAa B
KaTyIIKe.

18. MI3yueHue AeiCcTBUS MAarHUTHOTO TOJISL HA MPOBOJAHUK C TOKOM.

19. KoHCcTpyHnpoBanue u u3ydeHue padoThl 3J1E€KTPOABUTATEIS.

20. 3mepenue KII] snekTpoiBUraTeIbHOM YCTaHOBKH.

21. OnbITBl IO  HMCCEAOBAHUIO SIBJIEHUSI DAJICKTPOMATHUTHOM HMHAYKIIMU:
WCCIIEIOBAHUE W3MEHEHWW 3HAYEHUS] W HAIMPABJICHUS HWHAYKIHOHHOTO

TOKaA.
9 KUIACC

Pa3znen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe JABWKeHHe. MarepuanbHas Touka. (Cucrema OTcuéra.
OTHOCUTENBHOCTh MEXAaHHYECKOTO JBWXKEHHs. PaBHOMEpHOE MNPSAMOJIMHENHOE
nswxeHue. HepaBHomepHoe npsimosnmHenHoe ABrkeHUe. CpelHsass 1 MTHOBEHHAs
CKOPOCTb Tea IPU HEPABHOMEPHOM JBUKECHUM.

VYckopenue. PaBHOyckopeHHOe mpsiMosinHeWHOe JBmkeHue. CB0OOOJHOE
nagenue. OnsiTel ['anuies.

PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTH. Ilepuon m yvacrora oOpamieHus.
JInnerHasa v yriioBasi CKOpocTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepsbiii 3akoH HptoToHa. Bropoit 3akoH HeroTtoHa. Tperuii 3akon HeroToHa.
ITpuHIMII CYyNIEPIO3ULIUU CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHs CKOJIbKEHHUS, CHIIa
TPEHUs MOKOs1, IPYTUe BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TITOTEHHUS. Y CKOpEHHE CBOOOJHOIO
najgeHus. J[Bwxenne mianer Bokpyr Connua. IlepBas kocMmuueckass CKOPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHOBecue marepuanbHOM TOYkH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUVIEHHON OChIO BpalleHusi. MoMmeHT cuiibl. LleHTp TsixecTu.

Nmnynbec Ttena. M3menenune umiynbsca. Mmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE NBUKEHNE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cui TsDKeCTH, YIPYTOCTH,
TpeHusi. CBs3b dHEpruu U padboThl. [loTeHIManbHas SHeprus Teja, NOJAHITOro Haj
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxaTol npyxuHbl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETHYECKOW AHEPruu. 3aKOH COXPAHEHHSI MEXaHWYECKON
DHEPI'UH.

Hemoncmpayuu.

1. HabGmrogeHne MeXaHUYECKOTo ABUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ

OTCYETA.
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8.
9.

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

CpaBHeHUE TyTel W TPAEKTOPUN ABUKEHUSI OJHOTO M TOrO XKe Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne cKOpoCTH U YCKOPEHHUS PSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanre Npu3HaKOB PABHOYCKOPEHHOTO JIBUKECHUS.

Habmroienue nBU>KeHUs Tea Mo OKPYKHOCTH.

Hab6nronenne MexaHn4ecKuX sSIBIICHUN, TPOUCXOIAIINX B CUCTEME OTCUETA
«Temexkka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHIKECHUM
OTHOCUTENBHO KaOMHETA (PU3UKH.

3aBUCUMOCTb YCKOPEHUS TeJa OT MAacChl Tejla U JIEWCTBYIOIIEH HA HETO
CUJIBL.

HabGnronenue paBeHcTBa CUII IPU B3AUMOJIEHCTBUU TEN.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKECHHH.

Ilepenaua umitysbca Ipu B3aUMOJIECHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre UMITYyJIbCa PU HEYTIPYTOM B3aUMOJICHUCTBUH.

CoxpaHeHHe UMITyJIbCca MPU a0COJIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmtoienue peakTUBHOTO ABMXKEHUS.

CoxpaHeHre MEXaHUYECKON YHEPrUuu IPU CBOOOTHOM MaJICHUU.
CoxpaHeHre MEXaHUYECKON SHEPTUH IIPU ABMKEHHUH TEJIA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

KoHncTpyupoBanue TpakTa Juisi pa3roHa W JalbHEUIIErO0 paBHOMEPHOTO
JIBIDKCHUS IIIAPUKA W TEJIEKKH.

OnpeneneHue cpelaHeil CKOPOCTU CKOJBXKEHHS OpyCKa WU JBUKEHUS
[IapyKa 1Mo HaKJIOHHOM IIOCKOCTH.

Onpenenenue yCKOpPEHHs Tejla MPU PABHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM TUIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH NMYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBIDKCHUHU 03 HauaJlbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIUW MPU PABHOYCKOPEHHOM JBIDKEHUU O€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSITCA KakK psii HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCHUMOCTH CHUJIbI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue kodpdunreHTa TPEHUs CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHUH Tela
M0 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenue pabOTBl CHJIBI  YOPYrOCTH MpH  MOABEME TIpy3a C
MCIIOJIb30BAaHUEM HEIMOJABHKHOTO U MOBUKHOTO OJIOKOB.

11. 3yuyeHue 3aKoHa COXpaHEHUsI SHEPTHH.

Paznen 9. Mexannuyeckue KoJieOaHUS U BOJIHbI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTePUCTUKH KOIeOaHUid: TIEpUoI,
4acToTa, aMIUIUTyAa. MareMaTH4ecKUil U NMpyKUHHBIA MasTHUKU. [IpeBpaiienue
SHEPIUH MPU KOJIEOATEIHHOM JIBUKEHUU.

3aryxaromue  koneOaHus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJIHBI. (CBOMCTBAa MeXaHMYECKMX BOJH. IlpomonbHblE U
MonepeyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pPacnpoCTPAHEHUS.
Mexanunyeckue BOJIHbI B TBEPJIOM TeJI€, CEHCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTh 3Byka M BbicOTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenne koje0aHuii Tel MO JEWCTBHEM CHIIBI TSOKECTH U CHIIBI
YIPYTrOCTH.

Hab6mronenue konebanuii Tpy3a Ha HUTH U Ha TIPYKUHE.
HabGmronenue BRIHY)IECHHBIX KOJI€OaHUI U pE30HAHCA.
PacnipocTpanenue mpoJ10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKYCTUYECKHI pe30HAHC.
JIaﬁopamopmﬂe pabomul u onvimeol.
1. OmpeneneHue 4YacTOThl M MEpUOJa KoJeOaHWW MaTeMaTHYECKOro
MasiTHUKA.

2. Ompenenenrie 4acTOTHI U IEPHOJIa KoeOaHUii MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEPHOJIA KOJI€OAHUN MOABEIICHHOTO K HUTHU

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU MEPHUOJIa KOJIEOAHUN MPYKUHHOTO MasTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH TepHo/ia KojeOaHuil rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl rpysa.

6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Mepuoja  KoJeOaHHid
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paszges 10. D1eKTpOMAarHuTHOE 1M0J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJEKTPOMArHUTHOE  MOJIE.  ODJNEKTpOMarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »ieKTpoMarHuUTHBIX BOJIH. lcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
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OnekTpoMarHuTHasi npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomel u onvimol.

1. U3yueHue CBOWCTB 3JIGKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOHIBHOTO
TenedoHa.

Paznen 11. CBeroBble fiBJICHUS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — cBera.  IIpsAmomnmHeliHOe
pactpocTtpanHeHue cBera. 3atmeHus Coinnua u JIlynsl. OTpaxenue cBera. I1nockoe
3epKano. 3aKOH OTpPa)KEHUs CBETA.

[Ipenomsienne cBera. 3akoH mpenomiieHUs cBeTa. [lomHOe BHYTpeHHEe
OTpaXeHHe cBeTa. VICronp30BaHWE TOJHOTO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm mywedt B JnuH3e. OnrTuyeckas cucrtemMa (¢oToarnmnapara,
MHKpPOCKONIa M Teyeckoma. [7a3 Kak omnThdeckass cucrema. biam3opykocTe u
JAIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HetoToHa. CroxeHue
CIEKTPAJIbHBIX LBETOB. J(Mcnepcus cBera.

Hemoncmpayuu.

[IpssMOIMHENHOE pacIpOCTPaHEHNE CBETA.

OTtpaxkeHue cBeTa.

[Tonyyenue n300paxxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJax.

IIpenomiienue caera.

OnTuyeckuil CBETOBO/I.

Xox mydeit B coOuparorieit JInHs3e.

Xox Jiyder B paCCEUBAIOIIEH JIMH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aeiicTBus (oToanmnapara, MUKpPOCKONA U TEJIECKOIA.

10. Mopnens riasa.

11. Paznoxenue 06enoro cBera B CEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX 1IBETOB.

Jlabopamopnsie pabomol u onvimol.

1. Hccnenoanue 3aBUCUMOCTH yIVIa OTPAKEHUSI CBETOBOIO Jiyya OT yria
MaJICHUS.

2. W3yuenue xapakTepUCTHK M300paKEHUsI MpeIMETa B IJIOCKOM 3epKaJe.

3. HccnepoBaHue 3aBUCHMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jyda OT yria
MaJICHUs Ha TPAHUILIE «BO3LYX—CTEKIIO».
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4. TlomydeHue n300pakeHHM ¢ TOMOIIBIO COOUPAIOIIEH JTHH3HI.
Omnpenenenue (HOKyCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI cCOOMparoiei
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. ONBITBI MO BOCTIPHUSATHIO LIBETA MPEAMETOB MPH MX HAOIIOACHUU Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3znes 12. KBaHTOBBIC SIBJICHHS.

Omneitel Peseppopna u mnanerapHas Mozaenb aromMa. Mogenb atoma bopa.
Hcnyckanue u noranouieHue ceera atomoM. KBaHTel. JInHeHyaTbie CIEKTPBI.

PanunoaktuBHOCTh. Anbda, O0eTa- u ramma-uzinydeHus. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl.  PaauoaxTtuBHbIE
npespamnenus. [lepron momypacmnaaga aTOMHBIX SAED.

AnepHble peaknuu. 3aKOHbl COXPAHEHUs 3apsA0BOr0O MU MacCOBOTO YHCEI.
OHeprus cBsi3M aTOMHBIX sfep. CBs3b mMacchl M SHepruu. Peakuuu cuHTE3a H
nenenus saep. Ucrounnku sneprun ConHua U 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTHBHBIX W3JIyYEHUH HaA KUBBIE
OpraHU3MBbl.

Hemoncmpayuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CrHexTpsl pa3JIMYHbIX Ta30B.

3. CmekTp BoAOpoa.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3HUPYIOLIUX U3ITYUEHUH.

6. Permcrpanus n3nydeHHs! IpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HabGmrogeHue CrIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHHUS.

2. HMccnepnoBaHue TpPEKOB: M3MEPEHHE DHEPTMM YaCTULBI [0 TOPMO3HOMY

nyTH (1o ¢poTtorpadusam).

3. W3mepenue paaroakTUBHOTO GoOHA.

IToBTOPHUTEIHLHO-00001IIAO U MOYJIb.

[ToBTOpUTENHHO-0000IIAIOIIMK MOAYIIb IPEIHA3HAUYEH JIJISi CUCTEMATU3ALINU
u  0000IIeHUsT MPEIMETHOrO  COACpPKAHUSI U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (¢u3uKe I 00ydarouuxcs,
BBIOPABILIKX 3TOT yUYE€OHBIN MpeaMerT.

[Ipy n3ydeHUM AAHHOTO MOJIYJISI PEAIU3YIOTCS U CHUCTEMATU3UPYIOTCS BHUJIbI
JeSTeIbHOCTH, Ha OCHOBE KOTOPBIX 00€CIEeYMBACTCS TOCTHKEHUE MPEIMETHBIX U
METaNpeJIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTBh: OCBOEHUE HAyYHBIX METOJIOB HCCIEHOBAHUS



SBJICHUM TPHUPOABl M TEXHHUKH, OBIAJCHUE YMEHUSMHU OOBSCHATH (HU3UYECKUE
ABJICHUSI, NPUMEHAS T[OJyYEHHbIE 3HAHWA, peElaTh 3aJayd, B TOM YHUCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHEIE.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pa3feiia peanusyeTcs
32 CY4€T TOrO, UYTO OOydYaromuecs BBITIOJHAIOT 3aJaHus, B KOTOPBIX WM
MpeIaraeTcs:
Ha OCHOBE IIOJYYECHHBIX 3HAHUM pacro3HaBaTh W HAYYHO OOBSICHSTH
(dbuznYecKue SIBICHUS B OKPYKAIOUIEH MTPUPOJI€ U MOBCETHEBHON KU3HMU;
WCIOJIb30BaTh HAYYHBIE METOJIbI UCCIEA0OBAHUS (PU3NUECKUX SIBJICHUI, B TOM
YUCJIE IJIA POBEPKU TUIOTE3 U MOJTYUYEHUS] TEOPETUUECKUX BBIBOJOB;
OOBSCHATh Hay4YHbIE OCHOBBI HamOOJIe€ BaXKHBIX JOCTHUKEHUUA COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUOB
SHEPIUHU.



2. ITAHUPYEMBIE PE3YJbBTATbBI OCBOEHUSI MNPOTPAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenue (uU3MKM Ha YypOBHE OCHOBHOI'O 0OIIEro OOpa3oBaHUs HAINpaBIEHO Ha

JTOCTIDKEHUE  JIMYHOCTHBIX, METANpeIMETHBIX H TMPEIMETHBIX  00pa30BaTEIBHBIX
pe3yJIbTaTOB.

B pesynbrare uszyueHus (U3MKA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuatoiierocs 0yayT cpopMHUpOBaHBI CAEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B YACTH:

1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBJICHHE HWHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSIHUKO POCCUHCKOU
busnuecKkol HayKu;

— [IEHHOCTHOE OTHOIIICHUE K JTIOCTUKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— TOTOBHOCTh K AaKTHUBHOMY YYacTHIO B OOCYXKIEHUU OOINECTBEHHO 3HAYUMBIX W
TUYECKUX MPOOIIEM, CBA3aHHBIX C MPAKTUICCKUM MTPUMEHEHUEM JOCTKEHUN (DU3UKH;
— OCO3HAaHUE BAXKHOCTU MOPAIIbHO-3TUYECKUX IPUHLIMUIIOB B IESATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUSITHE HICTETUYECKUX KadyecTB (UBUYECKOM HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUS], CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HAaHHME IIEHHOCTH (IU3MYECKOW HAyKHW KaK MOIIHOTO HMHCTPYMEHTAa IO3HAHMS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIEH COCTABIISIOILEH KYIbTYPHI;

— pa3BUTHE HAy4YyHOM JI0003HATENBHOCTH, HHTEpeca K  HCCIEN0BATEIbCKON
JEATENbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbSl 1 IMOLMOHAJIBHOIO 0JIATONOJTYYHsA:

— OCO3HaHME LIEHHOCTU 0€30I1acHOro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpe, BaXXHOCTU MpaBwi O€30MacHOTO TMOBEJICHMS Ha TPAHCIOPTE, Ha JOporax, C
AIEKTPUUYECKUM U TEIJIOBBIM 000PYI0BAHUEM B JIOMAIIIHUX YCIOBUSIX;

— c(OpMUPOBAHHOCTh HaBhIKA pedJIeKCHH, MPU3HAHWE CBOErO IMpaBa Ha OIIUOKY H
TaKOTI'0 K€ MpaBa y APyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AaKTUBHOE YyyacTH€ B pEIICHWU TMPaKTHUYECKHX 3adad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3aluu, Tropoja, Kpas) TEXHOJOTUYECKOW U COLHUAIbHOM
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3NYECKUX 3HAHUI;

— UHTEPEC K MPAKTUUECKOMY U3YUYEHHUIO podeccuid, CBSI3aHHBIX ¢ (DU3UKOI;

7) 3KOJIOTHYECKOTr0 BOCIIUTAHUS:

— OpHUEHTalUsl Ha NMpUMEHEHHE (U3MYECKUX 3HAHUW IS pelleHus 3aJad B 00yacTu
OKpYXawlel cpeabl, IUIAHUPOBAHUSI TIOCTYIIKOB M OLIEHKM WX BO3MOXHBIX
MOCJIEICTBUI JIJISI OKPYIKAIOILIEN CPEbI;



e — OCO3HAHUE TJIOOATBHOTO XapaKTepa SKOJOTUUECKUX TTPOOIIEM U IMyTEH UX PEIICHUS;

e 8) aganTanuu K U3MEHSIIOIIMMCS YCJIOBHAM CONMATBHOW M IPUPOAHON Cpeabl:

e — TOTPEOHOCTh BO B3aMMOJICHCTBHHM IIPH BBIOJTHCHUM HCCICAOBAHUN M TIPOCKTOB
(bu3HYeCKON HAMMPABICHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSM JIPYTHX;

e — MOBHIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO IeATEITHLHOCTD;

e — MOTPEOHOCTH B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHCIe (POPMYIUPOBATH UJIEH,
MOHSTHS, TUIIOTE3bI O PU3NYECKUX OOBEKTAX U SIBICHUSX;

e — OCO3HaHWE Je(PHUIMTOB COOCTBEHHBIX 3HAHUI M KOMITETEHTHOCTEH B 00J1acTH (QU3HKH;

e — IJTAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DU3UICCKUX 3HAHUI;

e — CTpPEeMJICHHE AaHAJIM3UPOBATh W BBISBISATH B3aUMOCBSI3M MPUPOJBI, OOIIECTBA H
YKOHOMHUKH, B TOM YHCIIE C HCIIOIh30BaHHEM (PH3UYECKHUX 3HAHUH;

e — OIICHKA CBOMX JCHCTBHI C y4€TOM BIHUSHUS HAa OKPYXKAIOIIYIO CPEAy, BO3MOMKHBIX
r7100aThHBIX MTOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbprate ocBoeHUs mporpamMmbl MO (PU3MKE HAa ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHust y oOyuaromierocst 0ynyT copMUpOBaHbI MeTampeAMeTHbIE Pe3yJbTaThl,
BKJIFOYAOIIME TMO3HABATEIIbHBIE YHUBEpPCAJIbHBIC yYEeOHBIC JIEHCTBUS, KOMMYHUKATHBHBIC
YHUBEpCaIbHBIC yUeOHBIE ICUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Ba3oBble Jjoruueckue J1elicTBUA:

e BBIABIIATH U XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKU OOBEKTOB (SBJICHUN);

e YCTaHABIWBATh CYIIECTBCHHBIH TpHU3HAK KIacCU(DHUKAIMKA, OCHOBAHUS JUIS
0000111eHNs U CPAaBHEHUS,;

e BBIABIIATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B pacCMaTpHUBAEMbIX (paKTax, JTaHHBIX
¥ HaOJTIOICHUSIX, OTHOCSAIIUXCS K (DU3UICCKUM SBIICHUSIM;

e BBIABIIATH MPUINHHO-CIICJCTBEHHBIC CBS3H MPU W3YyUYEeHUN (DU3UICCKUX SBICHUU U
IPOIIECCOB, JENaTh BBIBOJBI C HCIIOJIb30BAaHHUEM JICIYKTHUBHBIX M HWHIYKTHBHBIX
YMO3aKIIIOUCHUH, BBIJIBUTATh TUITOTE3bI O B3aUMOCBS3SAX (PU3NYCCKUX BEIUYHH,

e CaMOCTOSITCIIBHO BBIOMpATh CHOCOO pEIICHHS Yy4eOHOW (M3MYECKOW 3amadu
(cpaBHEHHE HECKOJIBKUX BapHaHTOB PEIICHHUS, BHIOOp HanOoJiee MOIAXOISIIETO C
y4ETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarejbcKe 1eMCTBUA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIICOBATEIIBCKUI HHCTPYMEHT ITO3HAHHS,

e TMPOBOJUTH IO CAMOCTOATEIHLHO COCTABIICHHOMY TUIAHY OTIBIT, HECIOXHBIHA
(bU3UYIECKHI SKCIIEPUMEHT, HEOOIBIITOE UCCIeA0BaHNEe (DHU3NUSCKOTO SBIICHHS;



OIICHWBATh Ha MPUMEHHUMOCTh W JOCTOBEPHOCTh WH(MOPMAIUIO, MOJIYYECHHYIO B
XO0/JI€ UCCJIEIOBAHUSI UIIN DKCTIEPUMEHTA;

CaMOCTOSITeIbHO  (OpMyJIMpOBaTh O0OOOIIEHHS W BBIBOABI MO pe3yjbTaTaMm
IPOBENEHHOIO HAOIIOAEHUS, OIbITa, HCCIIEJOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JalIbHEWIee pa3BUTHE (DU3UYECKUX MPOIIECCOB, a
TaK)K€ BBIJIBUTATh MPEINONIOKEHUSI 00 WX pa3BUTUU B HOBBIX YCIOBHSX H
KOHTEKCTax.

Pabora ¢ unpopmanmei:

NPUMEHSTh Pa3IMYHbIE METOJbI, MHCTPYMEHTBI M 3alpOChl MPU TIOUCKE U O0TOOpE
uHGOPMAIMHU I JAHHBIX C Y4ETOM MPEJIOKEHHON yueOHOM pu3nyeckon 3a1auu;
aHaJIU3UpPOBaTh, CHUCTEMATHU3UPOBATh M  HHTEPIPETUPOBATH  HUHGOPMAIUIO
Pa3JIMYHBIX BUJIOB U (DOPM MpECTABICHHUS;

CaMOCTOATENFHO BBIOMPATh ONTHUMANBHYIO (JOpMYy TIpe/CcTaBlIeHUS UHPOPMALIUU U
WUTIOCTPUPOBATH pelllaeMble 3a7]aud HECTIOKHBIMU CXeMaMU, IharpaMmMaMu, HHOU
rpaduKoi U UX KOMOMHAIIUSMHU.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble I[eﬁCTBHH:

B X0JIe¢ 00CYXJCeHHUS yueOHOTO MaTepualia, Pe3yJbTaToB Ja0OpaTOPHBIX paboT U
IIPOEKTOB 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYXK/1aeMOW TE€Mbl U BBICKA3bIBATh
U7ed, HalleJICHHbIE Ha pelIeHUE 3aJaud U TOJJEep)KaHue OJaroxenarebHOCTH
OOIICHMS,

COTIOCTaBIIATh CBOW CYXJEHUS C CYXXIEHUSMHU JPYTUX YYaCTHUKOB JIHAJIOTA,
oOHapyKHUBaTh Pa3IMUMe U CXOJCTBO MO3UIUH;

BBIPA)KATh CBOIO TOYKY 3PCHHS B YCTHBIX M MMCHbMEHHBIX TEKCTAX;

nyOMMYHO TPEACTABIATH PE3YNbTAThl BBITOJHEHHOTO (PU3UYECKOTO  OIBITA
(9KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);

MOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHANBUIYAIBbHON pabOThI
pU pelIeHUU KOHKPETHOW Pu3nyeckoi mpooiemsl;

NPUHUMATh IIeTM COBMECTHOM NEeSTENIbHOCTH, OPTaHM30BBIBATH JACUCTBUA MO €&
JOCTHMKEHMIO: paclpeleNiiTh poJid, O0OCYXJaTh TMpPOLECCHl U  PEe3yJbTaThl
COBMECTHOM paboThbl, 0000111aTh MHEHUS HECKOJIbKUX JIIOJIEH;

BBITNIOJIHATH CBOIO YacTh pabOThl, JOCTUTrasi KAUECTBEHHOI'O pe3yJbTaTa MO CBOEMY
HaMpaBIECHUIO U KOOPAUHUPYS CBOH JIEHCTBUS C IPYTUMH YICHAMHA KOMaH/bI;
OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOMMA TPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENHHO CHOPMYITHUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHUS.

PeryisiTuBHbIC YHUBePCAJIbHbIE YUeOHbIE [1eiiCTBUSA

CaMoopraHn3aunﬂ:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX W YUYEOHBIX CHUTYyaIlMsaX, TPEOYIOIUX s
penieHus: Gu3NUeCcKuX 3HAHUM;



OPHUEHTUPOBATHCA B PA3TMYHBIX MOAXOJAX MPUHATUS PELICHUN (MHIAMBUIYAIbHOE,
NPUHATUE PEUICHUS B TPYIIE, IPUHITHE PEHICHUN TPYIIION);

CaMOCTOSITEJTbHO COCTABJISATh JITOPUTM pEIICHHUS (PU3MYECKON 3ajayu WIM TJIaHa
UCCJIEJIOBAHUS C YYETOM HMMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBaTh MpeAJiaraeMble BApHUaHThI PELICHUI;

JieNaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, 3MOLMOHAJIBbHBIN HHTEJJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYalluH U IIpeiaraTh IUIaH €€ U3MECHEHUS,
OOBSCHATh TMPUYUHBI JTOCTHKEHUS (HETOCTHKEHUS) PE3yJIbTaTOB JEATEIHHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh (B TOM 4YHCIE B XOJ[ BBINOJHEHUS
(U3UYECKOr0 MCCIEAOBAaHUSA WM MNPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
U3MEHHBIIINXCS CUTYaIlui, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ Clopa WIM AUCKYCCUU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIroro;

NpU3HaBaTh CBOE MPaBO HA OMIMOKY MpH pelieHnH (U3UYEeCKUX 3a7ad Wi B
YTBEPAKIACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO JAPYroro.

HHPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yuenus B 7 Kj1acce mpeIMeTHBIC pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh TMOHATUSA: (PU3MYECKHEe M XUMUYECKHUE SIBJICHUSA, HaOII0/ICHUE,
OKCIIEPUMEHT, MOJIeNb, THUIIOTe3a, EAUHULIBI (PU3MYECKUX BEJIMYUH, aToM,
MOJIEKYyJIa, arperaTHbleé COCTOSIHHMS BemiecTBa (TBEPIOE, JKUIKOE, Ta3000pa3zHoe),
MEXaHUYECKOE JIBUKEHHUE (PAaBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOIMHENHOE),
TpPaeKTOpHUsl, paBHOJEUCTBYIOIIAs cuia, AepopManus (ymnpyras, IUtacTUYecKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuyath sBiueHus (qud@dy3us, TEMmIOoBOe ABWKCHUE YaCTHUI[ BEIICCTBA,
PaBHOMEPHOE JBUKECHUE, HEPABHOMEPHOE IBW)KEHUE, MHEPLHS, B3aUMOACHCTBUE
T€J, PAaBHOBECHE TBEPABIX TEJ C 3AKPEIUIEHHOW OChIO BpAILICHUS, Iepenada
JABJICHUsI TBEPJBIMU TeJaMM, >KUJAKOCTIMU M Ta3zaMH, aTMochepHOe IaBJICHHE,
IJIaBaHWE TeJ, TMPEBPAIICHUS MEXAaHUYECKOW HHEPruM) MO ONUCAHHIO HX
XapaKTEpPHbIX CBOWCTB M HA OCHOBE ONBITOB, JIEMOHCTPUPYIOLIMX JIAHHOE
busnueckoe sSBICHUE;

pacro3HaBaTh NPOSIBJICHUWE HM3YYEHHBIX (U3UYECKHX SBICHUM B OKPYXKaAIOIIEM
MHUpE, B TOM 4HCIe (U3NUECKHE SIBICHUS B TPUPOJEC: MPUMEPHI JBIKCHHS C
PAa3IMYHBIMUA CKOPOCTSIMU B )KMBOU M HEXKUBOW ITPUPOJE, NEUCTBUE CUIIBI TPEHUS B
OpUpOAEC W TEXHUKE, BIHUSIHHE aTMOC(HEpPHOrO [aBJIEHUS Ha >KUBOW OpraHU3M,



IUTABaHUE PBIO, pbIlYard B TEJE YEJIOBEKA, MPU 3TOM IEPEBOAUTH MPAKTHUYECKYIO
3aja4y B y4eOHYI0, BBIACIATh CYLIECTBEHHbBIE CBOMCTBA (IIPU3HAKU) (PU3NYECKUX
SIBJICHU;

ONKCHIBATh H3YYEHHBbIE CBOWCTBA Te€l M (PU3MYECKUE SBIEHUS, HCIOJb3YS
¢usnyeckue BeIMYMHBI (Macca, OOBEM, IUIOTHOCTh BEIECTBA, BpeMs, IIyTh,
CKOPOCTb, CPEIHsISI CKOPOCTh, CWia YIPYTrOCTH, CWJIa TSKECTH, BEC Tena, CHila
TpeHUs, JaBlieHue (TBEPAOTO TeJa, KUJIKOCTH, ras3a), BbITAJIKUBAIOIas Ccuia,
MeXaHu4ecKass padoTa, MOILIHOCTb, IJIEYO CHJIbI, MOMEHT CHJbl, KO3(QQPUUIUEHT
IIOJIE3HOTO JACMCTBUS MEXAHW3MOB, KHHETHUYECKAs U MOTEHUMAIbHAS SHEPTHsl), IpU
ONKCAaHUU IPABUIBHO TPAKTOBATh PU3NUECKUI CMBICI UCIIOJIb3YEMBIX BEJIUUNH, UX
o00O3HAaUeHUs ¢ EeAUHUIBI (PU3MYECKUX BEJIMYMH, HAXOAUTh  (HOPMYJIBI,
CBA3BIBAIOLIME JAaHHYIO (DU3UYECKYIO BEIMUYUHY C JIPYTMMU BEJIMYMHAMHU, CTPOUTH
rpadUKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3MUYECKUE SIBJICHHUS M IPOLECCHI, HUCIOJIb3Ys
npaBuiia CIOXKEHUs Cwil (BAOJb OJMHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans,
3aKOH ApxuMena, MPaBUIO paBHOBecUsl pbluara (0JI0Ka), «30JI0TOE MPABUIION
MEXaHUKH, 3aKOH COXPAaHEHHsS MEXaHWYECKOM >SHEpruM, IpU ITOM JaBaTh
CIIOBECHYIO (OpMYJHUPOBKY 3aKOHa U 3allUChIBaTh €ro MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBACHATH (PU3MUECKUE SBICHMS, IPOLECCHl U CBOMCTBA TE€J, B TOM YHCIE U B
KOHTEKCT€ CHUTyalUud NIPAKTUKOOPHUEHTHPOBAHHOIO  XapaKTepa:  BBIABITH
IPUYUHHO-CIIE/ICTBEHHBIE CBS3HU, CTPOUTh 00BCHEHUE U3 |—2 JTIOrMYECKUX 1IaroB ¢
onopoil Ha 1-2 U3y4eHHBIX CBOWCTBA (PU3UUECKUX SBJICHUM, PU3MUECKUX 3aKOHA
WJIH 3aKOHOMEPHOCTH;

pemiate pacuy€THble 3agaud B 1—2 JEHCTBUS, UCHONB3Ys 3aKOHBI U (OPMYIIBI,
CBsI3bIBAOLME (PU3NYECKUE BEJIMYMHBI: HAa OCHOBE aHalW3a YCIOBUS 3aJadu
3aMKUChIBATh KPATKOE yCIIOBUE, MOJICTABIATh (PU3UUECKUE BEIMUYMHBI B (POPMYIIBI U
IPOBOJUTH PaCUYEThl, HAXOAUTH CIIPABOYHBIE JaHHbIE, HEOOXOAUMBIE ISl pELICHUS
3aJ1a4, OLICHUBATh PEAIUCTUYHOCTh MOTYYECHHON (PU3NYECKOM BETNUNHBDI;
pacrno3HaBaTh NPOOJEMBbl, KOTOPbIE MOXHO PEHIMTh MPU MOMOUIM (U3HYECKUX
METOJIOB, B OIKMCAHUMU HCCIENOBAHUS BBIJCISTH MPOBEPSIEMOE MPEANOIOKEHNUE
(rumoTe3y), pa3iauvarb W MHTEPIPETUPOBATH IMOIYYEHHBI pe3yibTaT, HAXOJIUTh
OLIMOKY B XO/I€ OTbITA, JI€TaTh BHIBOJBI 110 €T0 pe3ybTaTaM;

IOPOBOJUTH OMNBITHl 1O HAOMIOACHUIO (U3UUECKUX SBJICHUM WU (PU3HUYECKUX
CBOMCTB Ten: (OpMyJIHpOBaTH MpOBEpsSEMble MPEANOJIOXKEHUsS, COOHpaTh
YCTAaHOBKY M3 TMPEMJI0KEHHOIO0 OO0OpYyIOBaHMS, 3alUChiBaTh XOJ OIbITa H
(GopMyIMpOBaTH BHIBOIBI,

BBINOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHUS, BPDEMEHH, MaccChl Tena, 00bEMa, CUJIbI
U TeMmeparypbl C HCIOJIb30BAHMEM aHAJOrOBbIX W IUGPOBBIX MNpUOOPOB,



3aMKChIBaTh MMOKa3aHUs MPUOOPOB C YyUETOM 3a/laHHOM aOCOIIOTHONW MOTPEIIHOCTH
U3MEPECHUM;

MPOBOJIUTH MCCJIEAOBAHNE 3aBUCUMOCTH OJTHON (DU3WYECKOU BEIIMYMHBI OT JAPYIroM
C HCHOJb30BAHMEM MPSAMBIX HW3MEPEHHUH (3aBUCUMOCTH NyTH PaBHOMEPHO
JNBIKYLIErocsl Tejla OT BPEMEHM JBMKECHMS TEJla, CUIIbl TPEHHUSA CKOJIBXEHUS OT
Beca Teja, KayecTBa 00pabOTKU MOBEPXHOCTEN TET U HE3aBUCUMOCTH CHJIBI TPEHUS
OT IUIOIIAIN CONPUKOCHOBEHHUS TEN, CUJIbl YIIPYTOCTH OT YJIJWHEHHS MPY>KUHBI,
BBITAIKUBAIOIIEH CHJIbI OT 00bEMa MOrPYKEHHON 4YacTH Tejla U OT IUIOTHOCTH
KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO
MOTPY>KEHO TEJO, YCIOBHUM TUIaBaHUS T, YCIOBUN paBHOBECHUS pbluara U OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHUU Y4YEOHOrO HUCCIENOBaHUs, COOMpaTh YCTAHOBKY U
BBINIOJIHATD U3MEPEHUS, CIIEeNys NPEAJIOKEHHOMY IJIaHy, (PUKCHUPOBATh PE3YIbTAaTh
MOJy4YE€HHOW 3aBUCUMOCTU (PU3NYECKUX BEJIIMYMH B BHJIE MPEAJIOKEHHBIX TaOIUIl U
rpaduKoB, AeaTh BHIBOABI IO pe3yIbTaTaM UCCIIeI0BaHNUS;

IPOBOJUTH KOCBEHHBIE M3MEpEeHUs (U3MUECKUX BEJIWYUH (IUIOTHOCTH BEIECTBA
KUIKOCTH WM TBEPAOTO TENA, CWIA TPEHHS CKOJBXEHHUs, [aBICHUE BO3/yXa,
BBITAJIKMBAIOIIAs CUJA, JACHCTBYIOIIAs Ha IIOTPYKEHHOE B JKUIAKOCTb TEIO,
KO3 DUIIMEHT  TOJIE3HOTO0  JEUCTBUSL  MPOCTBHIX  MEXAHU3MOB),  Cleays
OPEAJIOKEHHOM  MHCTPYKLMM: TPU  BBINOJIHEHUH  HU3MEPEHHl  coOupathb
JKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHUE NCKOMOW BEITUYUHBI,
coOmo/IaTh TpaBWiIa TEXHUKH OE30MacCHOCTH Tpu padbore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MNPUHLMIBI JCHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOUIUECS COCY b, 0apOMETp, pblyar, MOABUKHBIN
Y HETIOABM>KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;

XapaKTepU30BaTh MPUHIUIBI JACHUCTBUS M3YyUYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHMS (B TOM YHCIHE: MOIIIMITHUKU, YCTPOMCTBO
BOZONPOBOJIA, THAPABINYECKUN IIPECC, MAHOMETP, BEICOTOMED, ITOPIIHEBOM HACOC,
apeoMeTp), UCTOJb3Ys 3HAHUA O CBOMCTBAX (PU3NYECKUX SBICHUN U HEOOXOAUMbIE
¢du3nyuecke 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH MpPUMEPHl (HAXOAUTH HUHGOPMAIMIO O MpUMEpax) MPaKTUYECKOTrO
UCIIOJIb30BaHUSI (PU3NYECKHX 3HAHWU B MOBCEIHEBHOW >KU3HU Jisi OOecredeHus
0e30macHOCTH TpU OOpalIeHuH ¢ MPUOOpaMU W TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHUsl 3JI0pPOBbsI M COONIOACHUS HOPM OKOJOTMYECKOTO TOBEACHUS B
OKPYJKarOIIEU CPELE;

OCYLIECTBJIATh OTOOP MCTOYHMKOB MH(popManuu B MHTEpHETE B COOTBETCTBUU C
3aJaHHBIM TIOMCKOBBIM 3aIlpOCOM, HAa OCHOBE MMEIOIIMXCA 3HAHUW M IIYyTEM
CpPaBHEHUSI PA3JIMYHBIX MCTOYHUKOB BBIACNATh MH(MOPMAIUIO, KOTOpas SBISETCS
IPOTUBOPEYUBOMN UM MOXKET ObITh HEIOCTOBEPHOM;



UCIIOJIb30BaTh TMPU  BBITIOJIHEHUHM YYEOHBIX 3alaHUid  HAYYHO-TIOMYJISIPHYIO
JAUTEPaTypy (PU3NUECKOr0 COJEp KaHMs, CIPaBOYHbIE MAaTepuaibl, PeCypchl CETU
WNurtepner, Bianerb mnpuéMamMu KOHCIIEKTUPOBAHMUS TEKCTa, IpeoOpa3oBaHUs
uH(OopMaIK U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC KPATKUE MTMCHMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—
3 UCTOYHHKOB MH(MOpPMAIMU (HU3HUUECKOTO COJEPKaHMs, B TOM YHUCIE MyOIMYHO
JenaTh KpaTkue COOOIIEeHHs O pe3yJibTaTaX MPOEKTOB WM YYEOHBIX UCCIIETIOBAHMUIM,
IPU 3TOM TPaMOTHO MCIOJIB30BATh WM3YYEHHBIM NOHATUWHBINA aImapar Kypca
(bU3HKH, COPOBOXKIATh BHICTYTICHUE MTPE3CHTAIINEH;

IIPU BBIMOJHEHUU YUY€OHBIX MPOEKTOB U UCCIIEAOBAHUN paclpeaesiaTh 00s13aHHOCTH
B IPyNI€ B COOTBETCTBUU C MOCTABJICHHBIMU 3aJja4aMH, CJICIUTh 32 BBIIOJHEHUEM
njaHa JeWCTBUM, aJeKBATHO OIEHHWBATh COOCTBEHHBIM BKJIaJl B JESATEILHOCTH
IPYNIbI, BBICTPAMBATH KOMMYHHUKATHBHOE B3aUMOJICVICTBHUE, YUYMUTHIBAsI MHEHUE
OKpY>KaroIIHUX.

K koniry o0yuenus: B 8 kj1acce npeaMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JIOJKHbI
oTpaxaTh COPMHPOBAHHOCTh y 00YYAIOINUXCS YMEHUI:

MCII0JIb30BAaTh OHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKHE U aMOp(HBIE Tena,
HACBIIIEHHBI M HEHACBIIIEHHbIM Map, BIAXKHOCTh BO3JyXa, TEMIEpaTypa,
BHYTPEHHSISI SHEPI'Hsl, TEIJIOBOU ABUTATElb, 3JIEMEHTAPHBIN ANEKTPUUECKUH 3apsi,
ANEKTPUYECKOE I0JI€, MPOBOJHUKN M JUAIEKTPUKH, NOCTOSHHBIN 3JIEKTPUYECKHMA
TOK, MArHUTHOE TIOJIE;

pa3iauuath sBJIEHUS (TEIUIOBOE pacIIMpPEHHE M C)KaTue, TeIulonepeaayda, TEIIOBOE
paBHOBECHE, CMauMBaHUE, KaNWUISPHbIE SBJIEHUS, HCHApEHHUE, KOHACHCALMS,
IUIABJIEHWE,  KpUcTauM3auus  (OTBEpIEBAaHME), KWIIEHHME, TeIulonepeaayda
(TErI0MpPOBOAHOCT, KOHBEKIINS, U3JIyUE€HUE), JIEKTPU3ALUs TN, B3aUMOICHCTBUE
3apsAzI0B, AEUCTBUS AIIEKTPUUECKOTO0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBHE
MarHuTOB, IEWCTBHE MAarHUTHOIO MOJsI HA IPOBOJHUK C TOKOM, 3JI€KTPOMAarHUTHAS
UHAYKIUS) 1O ONMCAaHUIO HMX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE H3YUYEHHBIX (PU3NYECKHX SBJICHUM B OKPYKaIOIIEM
MUpE, B TOM YHCIIe (PU3NYECKUE SIBICHHS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U
KalWJUISIPHBIE SIBJIEHUS B NPHUPOJAE, KPUCTALIBI B mpupone, uzinydenue CoiHIa,
3aMep3aHue BOJOEMOB, MOpPCKUE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHEra,
ANEKTPUYECKUE SIBJICHUS B arMocdepe, HIIEKTPUUECTBO >KUBBIX OpPraHU3MOB,
MarHuTHOE Moje 3eMiH, Ipei( MOI0COB, POJIb MATHUTHOTO MOJS Ui )KM3HU Ha
3emile, MOJSPHOE CHUSHUE, IMPU OSTOM MEPEBOAUTH IPAKTUYECKYIO 3a1ady B
yueOHY0, BBIIEIIATh CYLIECTBEHHbIE CBOMCTBA (IpU3HAKHU) (PU3UUECKUX SBICHUI;



OMKCHIBATh HW3YUYEHHBIE CBOWCTBA Tel H (U3WYECKUE SBIEHUS, HCIOIb3YS
bu3nueckre BeIMUUHbI (TEMIEpaTypa, BHYTPEHHSISA SHEPTHsI, KOJIMYECTBO TETIOTHI,
yAelbHas TEIJIOEMKOCTh BEIECTBA, YJICNbHAs TEIUIOTA IUIABJIICHHS, YACIIbHAS
TEIJI0Ta apooOpa3oBaHus, yACIbHAS TEIJIOTa CTOpaHUs TOIUIMBA, KOA(h(HUIMEHT
MOJIE3HOTO JICHCTBUS TEIUIOBOM MAIIIMHBI, OTHOCHTEIbHAs BIAXHOCTh BO3IyXa,
ANEKTPUUECKUIN 3apsjl, CUjia TOKA, JIEKTPUYECKOE HAINpsHKEHUE, COMPOTUBIICHUE
IPOBOJHUKA, VJACIbHOE COMPOTHBJICHUE BEIIECTBA, pabdoTa W  MOIIHOCTH
ANEKTPUIECKOTO TOKA), TPU OMUCAHUU MPABWIHHO TPAKTOBATH (PM3MYECKUI CMBICIT
UCIIOJIb3YeMbIX BEJIMYMH, OOO3HAYECHHMs] W €IUHUIBI (U3UYECKUX BEJIHYUH,
HaXOJUTh (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO0 BEIUYUHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTH TPadUKH U3YICHHBIX 3aBUCUMOCTEH (DU3UIECKUX BEITMYUNH;
XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3WUYECKHE SIBICHHUS W TIPOIECCHI, MCIOIL3YS
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPHUH CTPOCHHMS BEIIECTBA,
OPUHIMI CYNEPHO3UIMU TOJe (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsiia, 3akoH Oma Juis ydacTka 1ien#, 3akoH J[oyns—JIeHiia, 3akoH coxpaHeHus
SHEPTUH, TIPU ATOM JIaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3aIUCHIBAThH €r0
MaTEMaTUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3WYECKUE TPOIIECCHl U CBOMCTBA TeNl, B TOM YHUCJIE M B KOHTEKCTE
CUTyallMii  MPAaKTUKOOPUEHTHUPOBAHHOTO  XapaKTepa: BBIABIATh MPUYHUHHO-
CJI€ICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHUE U3 1—2 JIOTHYECKUX MIAroB ¢ OMOPOM Ha
1-2 u3y4eHHBIX CBOWCTBA (U3MUECKUX SIBICHUH, (U3MUECKHX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemarh pacu€THple 3a7adud B 2—3 JCHCTBHUSA, WCIOJB3YS 3aKOHBI M (DOPMYIIBI,
CBs3BIBAIONTUE (DM3MYECKUE BEIMYMHBI: HAa OCHOBE aHANIW3a YCIOBUSA 3aJaud
3aMHUChIBaTh KPATKOE YCJIOBHE, BBIABISATH HEIOCTATOK JAHHBIX JJISI PEIICHUS
3alayu, BbIOMpATh 3aKOHBI M (HOPMYJIBI, HEoOXoauMmble il €€ peIIeHHUs,
IIPOBOJUTH PACUETHl M CPAaBHUBATH IMOJIYYCHHOE 3HAUYCHHE (PU3NYECKON BEITUIMHBI
C U3BECTHBIMU JaHHBIMH,

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU TOMOIIH (HUIUIECKUX
METOJIOB, HCIIOJIb3ysl  ONHUCAHME HWCCIEJAOBAHMS, BBIIETATH  POBEPIEMOE
IIPEIOI0KEHNE, OIICHUBATh MPABWIIBHOCTh TOPSIKA MPOBEACHUS HCCIICIOBAHUSA,
JIeaTh BBIBOIBI,

IPOBOJUTEH OMBITHI IO HAOMIOACHUI0 (DU3UYECKUX SBICHUA WU (PU3NUECKHUX
CBOMCTB TeN (KanmwUISpHBIC SIBIICHUS, 3aBUCUMOCTH JIaBJICHHUS BO3JyXa OT €ro
00BéMa, TemmepaTryphl, CKOPOCTH IIpoIlecca OCThIBAHWUS W HArpeBaHHS TIpU
W3Ty9eHUH OT I[BeTa H3Iydaromied (Toriomaromeid) MOBEPXHOCTH, CKOPOCTh
UCTIApPEHHUST BOJBI OT TEMIIEpaTyphl JKUJIKOCTA W IUIOMAAM €€ TMOBEPXHOCTH,
ANEKTpU3alMs TNl U B3aUMOJICUCTBHUE DJIEKTPUUYECKUX 3apsA/IOB, B3aHMMOJICHCTBHE
IIOCTOSIHHBIX MAarHWTOB, BU3YyaJU3alllsl MATHUTHBIX ITOJICH IMOCTOSTHHBIX MarHWTOB,



JNEUCTBUS MarHUTHOIO IOJIS Ha MPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJBUIATENS MOCTOSHHOIO TOKA): (pOPMYJIMPOBATH MPOBEPSiEMbIE
IOPEANoNoXKEeHUs, CcoOUpaTh YCTAHOBKY W3 MPEAJIOKEHHOIO0 000pYy/I0BaHUS,
OMKCBIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBINIOJIHATG IPSIMbIE W3MEPEHHs TEMIIEpaTypbl, OTHOCUTEIBHOW BIIAXKHOCTH
BO3/yXa, CWJbl TOKA, HAIPSDKEHUS C MCIIOJIBb30BAHMEM AHAJIOTOBBIX IPUOOPOB U
JaTYUKOB (PU3NYECKUX BEJIMYMH, CPABHUBATh PE3YJbTaThl U3MEPEHUU C YYETOM
3a/1aHHOM a0COJIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHOU (PM3NYECKON BEIMYUHBI OT APYron
C  UCHOJB30BAaHUEM  MPSIMBIX HU3MEPEHMH  (3aBUCHUMOCTb  CONPOTHUBIICHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOMAAMd TONEPEYHOr0 CEUYEeHHUS] U  YACIBHOIO
CONPOTHUBJIEHUS BELIECTBA MPOBOJIHUKA, CHJIbI TOKA, HIYIIETr0 Yepe3 MPOBOJAHUK, OT
HaIpsDKEHUS Ha MPOBOJAHUKE, UCCIIEI0BAHUE MTOCIIEI0BATEIBLHOIO U NapajliIeIbBHOIO
COEIMHEHUI MPOBOJHUKOB): IUIAHUPOBATh HCCIIEAOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATD U3MEPEHUS, CIIeys MPEAJIOKEHHOMY IJIaHy, (PUKCUPOBATH PE3YIbTaThl
NOJIy4EeHHOW 3aBHUCHUMOCTH B BHJA€ TaOMUI M TpadHKOB, JENaTh BBIBOABI I10
pe3yibTaTam UCCIIEIOBaHUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEINUUH (yI€NbHAsI TEMJIOEMKOCTh
BELIECTBA, COMPOTHUBJICHHE MPOBOJHMKA, padOTa M MOIIHOCTH 3JIEKTPUYECKOTO
TOKa): IUIAHUPOBATh M3MEPEHUs, COOMpPATh HSKCHEPUMEHTAIBHYIO YCTAaHOBKY,
cienysl IpeaaoKeHHON HHCTPYKIIMH, U BBIYUCIISTh 3HAYEHUE BEITUYHHBI;
coOnoaTh NpaBWJIa TEXHUKU Oe€30MacHOCTH Hpu paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepHU30BaTh MPUHUMUIBI ACHCTBUS HM3YyYEHHBIX NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOM HAa MX ONUCAaHHA (B TOM 4YMCIIE: CHCTEMa OTOIUIEHUS JOMOB,
TUTPOMETP, MapoBasi TypOUHA, aMIEpPMETpP, BOJBTMETP, CUETUYUK AIIEKTPUUYECKOU
SHEPTUU, SJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArPEBATENbHBIE 3IEKTPONPUOOPHI
(mpuMepsI), SAEKTPUUECKUE NMPEAOXPAHUTENHN, dJIEKTPOMArHUT, 3JIEKTPOIBUTaTEIhb
IOCTOSTHHOT'O TOKa), MCMOJb3ysl 3HaHUS O CBOWCTBAaX (PU3UYECKUX SBICHUA U
HEOO0XOoAUMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUUECKHE YCTPONCTBA U M3MEPUTENbHbIE MPUOOPHI IO
CXeMaM M CXEMaTUYHBbIM pUCYHKaM (PKUJIKOCTHBI TEPMOMETp, TEPMOC,
IICUXPOMETP, THUIPOMETP, JIBUraTelb BHYTPEHHErO CrOpaHMs, 3JIEKTPOCKOIL,
peocTaT), COCTaBIATh CXEMbl AJIEKTPUYECKUX LENell ¢ IOoCIe0BaTENbHBIM U
napajyieibHbIM COECIUHEHUEM SJEMEHTOB, pa3jiuyasl YCIOBHble 0003HAYEHUs
AJIEMEHTOB JJIEKTPUYECKUX LIENEH;

OPUBOJUTH MpUMEpPHl (HAXOAUTh HH(OPMALUIO O MpPHUMEpPax) MPaKTUYECKOrO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B MOBCEJHEBHOW >KHU3HM JJI OOEcreueHus
0e30MacHOCTH MpU OOpalIeHUU ¢ MpPUOOpaMU M TEXHUYECKUMHU YCTPONMCTBAMH,



COXPAaHEHHUsI 3J0pOBbS M COOJIOJEHUS HOPM SKOJOTMYECKOrO IIOBEIEHUs B
OKpY’Kalolle cpene;

OCYIIECTBIISITh MOMCK MHpOpMAIuu (U3NYECKOTO coaepkaHusi B MHTepHeTe, Ha
OCHOBE UMEIOIINXCS 3HAHUW W MYTEM CpPaBHEHUS JOMOJHUTEIBHBIX MCTOYHUKOB
BBIIEIATh MH(OPMALIHMIO, KOTOpasi SBISETCS MPOTHUBOPEUYUBOM WM MOXKET OBITh
HEJIOCTOBEPHOI;

UCTIONb30BaTh TIPHU  BBIMIOJHEHUM Y4YEOHBIX 3aJlaHUH  HAyYHO-TIOMYJIAPHYIO
AUTEPaATypy (PU3NYECKOTO COAEp>KAHUS, CIPABOYHBIE MaTEpHAabl, PECYpChl CETH
WuTepHer, Binagerb npuéMaMu KOHCIEKTHPOBAHMS TEKCTa, MpPeoOpa3oBaHUs
MH(QOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE MUCHMEHHbIE M KpPAaTKHUE YCTHbBIE COOOIIeHUus, 00oOuas
UHGOPMAITUIO U3 HECKOIBKUX UCTOYHUKOB (DU3MUECKOTO CONIEPIKaHus, B TOM YHUCIIE
nyOJIMYHO TPEACTABIATh pPe3yJbTaThl MPOEKTHOM WM HCCIEI0BATENbCKON
AESATENbHOCTH, IPH 3TOM TPAMOTHO HCIIONB30BaTh HM3YyYEHHBIH MOHSATHITHBIHN
anmapart Kypca GU3HUKH, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTAINEH;

IpU BBIMOJTHEHUN YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (PU3UUECKHX MPOIIECCOB
pacrpenenarth OOS3aHHOCTHM B TIpyNIe B COOTBETCTBHUH C IOCTaBICHHBIMU
3ajjauaMy, CJEIUTh 32 BBIOJHEHHEM IUIaHA JEHCTBHA U KOPPEKTHPOBATH €ro,
aJICKBaTHO OILIEHWBATh COOCTBEHHBIN BKJIQJ B JCATEIHHOCTH TPYIIIbI, BEICTPAUBATH
KOMMYHHUKAaTUBHOE  B3aWMOJEWCTBHE, TMPOSBISAS  TOTOBHOCTh  paspemiarb
KOH(MITUKTBHI.

K koH1y 00yueHus B 9 kiacce mpeIMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE JOJKHBI
oTpaxaTh COPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUA: CUCTEMA OTCYETA, MATEpHAIbHAs TOYKa, TPAECKTOPUS,
OTHOCUTENIPHOCTb ~ MEXaHMYECKOro  JBWXKEeHHs,  naedopmauus  (ympyras,
IUTaCTUYECKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTb W
neperpys3ku, UEHTP TsHKECTH, aOCOJIIOTHO TBEPJOE TENO, LEHTP TSKECTH TBEPIOTO
Tena, pPAaBHOBECHE, MEXaHUYECKUE KoieOaHHWs W BOJHBL, 3BYK, HH()Pa3ByK U
YJIBTPa3BYK, 3JEKTPOMATHUTHBIE BOJHBI, IIKala 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAJIbHO30PKOCTh, CHEKTPbl MCIyCKaHWS W MOTJIOLIEHMs, aib(a,
0eTa- U raMMa-u3JIy4eHHUs, U30TOMbI, IepHAs YDHEPreTHKA;

pasznuyaTh SBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHENHOE JABUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBH)KEHHE, CBOOOJHOE TMaJleHUuEe Ted,
PaBHOMEpPHOE JIBUKEHHE IO OKPYXHOCTH, B3aUMOJACHCTBHE TE€J, PEAKTUBHOE
JBUKEHUE, KoJieOaTelIbHOE JIBU)KEHHE (3aTyXalollUe U BBIHYKJ/IEHHbIE KOJIeOaHus),
pE30HAHC, BOJHOBOE  JBWXKECHHME, OTpPaKEHHE  3BYyKa,  IPAMOJIMHEHHOE
pacupoCTpaHEHUE, OTPaKEHHE W IPEIIOMJIIEHUE CBETa, IIOJHOE BHYTPEHHEE
OTpaXEHUE CBETA, Pa3joKEeHUe OEI0ro CBeTa B CIIEKTP U CI0KEHUE CHEKTPaJIbHBIX
[BETOB, JIUCIIEPCUSl CBETA, €CTECTBEHHAs PaJAHMOAKTUBHOCTb, BO3HUKHOBEHUE



JMHENYATOro CHEKTpa M3JIYUYEHUs) MO ONMHCAHMIO MX XAPAaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIbITOB, JEMOHCTPUPYIOIUX JTaHHOE (PU3NUECKOE SIBICHUE;

pacno3HaBaTh MPOSIBICHUE H3YUYEHHBIX (PU3NYECKHX SBJICHUM B OKPYKaIOIIEM
mupe (B TOM uyucie (U3UYECKUE SBJIICEHHUS B MPUPOJE: MPUIUBBI U OTJIMBBI,
nBrkeHue 1uiaHer CONHEYHOM CHUCTEMBI, PEAKTUBHOE JIBH)KEHHE IKUBBIX
OpraHU3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH, 3€MIICTPSICEHHUE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, X0, [[BETA TeJI, ONITUYECKHE SIBJIEHUS B IPUPOJIE, OMOJOTUYECKOE
JNEUCTBUE BHJKUMOIO, YIbTPA(HOIETOBOTO M PEHTIEHOBCKOIO HW3JIy4YECHHI,
€CTECTBEHHbIIl paJMOaKTUBHBIM (OH, KOCMHUYECKHE Jy4H, pPaJUOAKTUBHOE
U3IIy4eHHE MNPUPOJHBIX MHUHEPAIOB, NEHCTBHE PAJUOAKTUBHBIX W3JIyYEHUN Ha
OpraHu3M YeJIOBEKa), IPHU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a/Jady B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MTpU3HAKU) (PU3UUECKUX SIBIICHUI;

ONUCHIBATh HW3YYEHHbIE CBOMCTBA T€l U (PU3UYECKUE SBJICHUS, HCIOJb3Ys
¢usnyeckue BeNMYUHBl (CpedHSIi W  MTHOBEHHass CKOpPOCTb Teja Ipu
HEPABHOMEPHOM JIBI)KEHHH, YCKOPEHUE, MepeMEIlEHUE, MyTh, YIIIOBas CKOPOCTh,
CWJIa TPEHUs, CUJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIAHOrO MaJleHHUs,
BEC Tejla, UMIYJbC Teja, UMITYJIbC CHJIbI, MEXaHHW4ecKkas paboTa W MOIIHOCTb,
NOTCHIMAJIbHASL JHEPrHUs Tena, MOAHATOrO HAJ  IIOBEPXHOCTBIO  3EMIIH,
NOTEHIMAJIbHAST HHEPrus CXKATOM TMPYXKUHbI, KUHETHUYECKash SHEprus, MOJIHAs
MEXaHUYEeCKasi SHEPrus, MepUoJ] U 4acToTa KOoJeOaHHid, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, ITOKA3aTellb MPEJIOMIIEHUS CPEbl), IPH
ONHCAaHUU MPaBWIBHO TPAKTOBATHh (PU3NYECKUN CMBICI HCIOJb3YEMBIX BEJIUYMH,
o00O3HAaUeHUs ¢ EeAUHUIBI (PU3MYECKUX BEJIMYMH, HAXOAUTH (OPMYJIBI,
CBA3BIBAIOLIME JaHHYIO (PU3UYECKYIO BEIMUYMHY C JIPYTMMU BEJIMYMHAMHU, CTPOUTH
rpadUKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3MUYECKUE SIBJICHHUS M IPOLECCHI, HUCIOJIb3Ys
3aKOH COXpPAaHEHUsSI HSHEPruM, 3aKOH BCEMHUPHOIO TATOTEHHUS, MPUHIIMI
CYNEpIO3ULIMH CHJI, IPUHIMI OTHOCUTENbHOCTU ["anunes, 3akonsl Hpl0TOHA, 3aKOH
COXpPaHEHUsl MMILYJIbCa, 3aKOHbl OTPaXE€HUS M MPEJIOMIIEHUS CBETA, 3aKOHBI
COXpaHEHUs 3aps0BOrO M MACCOBOI'O YHUCEN INPHU SACPHBIX PEAKLIMSIX, IIPU 3TOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allUCHIBaTh €0 MAaTeMaTHYECKOe
BBIPAKEHUE;

OOBSCHATH (PU3MUYECKHE MPOLIECChl U CBOMCTBA TN, B TOM YHCIE M B KOHTEKCTE
CUTyallMi NPAaKTUKOOPHEHTHPOBAHHOIO  XapaKTepa: BbIABIATh [PUYUHHO-
CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTMUECKUX IIAaroB C OMOPOM Ha
2-3 uW3y4YeHHBIX CBOWCTBA (DU3MYECKUX SBICHUHM, (PU3UUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemats pacu€THble 3ajauyd (ONuparolIMecs Ha CUCTeMy M3 2-3 ypaBHEHUM),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE (DU3NUECKUE BEIIMUYMHBI: HA OCHOBE



aHaIHM3a yCJIOBHS 3aJja4Ml 3alHChIBATh KPATKOE YCIIOBUE, BBISBISATH HEIOCTAIONTUE
WK W30BITOYHBIC JaHHBIC, BBHIOMpATh 3aKOHBI M (OPMYIIBI, HEOOXOJMMBIE IS
peIIeHNs, TPOBOAUTH PACUETHI M OIEHWBATh PEATUCTUYHOCTH IMOJYYCHHOTO
3HaYCHUS (PU3NUECKON BEITUIHHBL;

pacmo3HaBaTth MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU TOMOIIN (HUIUIECKUX
METOJIOB, HCIIOJIB3Ysl  OINMCAaHUE HCCICNOBaHUS, BBIICIATH IPOBEPSIEMOE
IIPEIOI0KEHNE, OIICHUBATh MPABWIIBHOCTh TOPSJIKA MPOBEACHUS HCCIICIOBAHUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YJIHTATH HAOIIOICHUA U OTIBITOB;
POBOJUTEH OMBITHI IO HAOMIOACHUI0 (DU3UYECKUX SBICHUA WU (PU3NYECKHUX
CBOWMCTB TeN (M3y4eHHE BTOPOTO 3aKoHa HbIOTOHA, 3aKOHA COXpaHEHHS DHEPIHH,
3aBHCUMOCTh TepHoAa KoJIeOAaHWH NPYKUHHOTO MasTHUKA OT MacChl Ipy3a MU
KECTKOCTU TPYKUHBI M HE3aBUCUMOCTh OT aMIUTUTYAbl MallbIX KOJIeOaHMiA,
NPSIMOJIMHEWHOE PACTIPOCTPAHEHHUE CBETA, Pa3jiOKEHHE OENOoro CBETa B CIEKTP,
U3yYeHHUE CBOWCTB HM300paKEHHUS B IUIOCKOM 3€pKaje W CBONCTB H300paskeHUs
npeaMeTa B coOuparoiei InH3e, HaOI0IeHUE CIUIONTHBIX U JIMHENYaThIX CIIEKTPOB
U3JIyYEHHUs): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa
000pyI0BaHUs, OMHUCHIBATH XOJ ONBITA W €ro pPe3yibTaThl, (POPMYIHPOBATH
BBIBO/IBI;

IIPOBOJIUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPECHHM, ONPEACIIsisl CpeIHee
3HAUYECHUE HM3MEPSAEeMOil BeIU4MHBI ((POKYCHOE pacCTOSHHE COOMparouIedl JUH3bI),
000CHOBBIBaTh BHIOOP crI0c00a U3MEpeHus (M3MEPUTEIHHOTO MPUOOpa);
IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PH3UIECKUX BEITUYHH C UCIIOJIb30BAaHUEM
NPSIMBIX HM3MEPEHUH (3aBUCUMOCTh IYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JIBIDKEHUN 0€3 HadalbHOW CKOPOCTH, Tepuoja KoJIeOaHWid MaTeMaTHYeCKOTO
MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKEHUS CBETA OT yTiia MajeHUs U
yria TpeJOMJICHHS OT  yria TMajeHus): IUIaHHpOBaTh  HCCIIEIOBaHUE,
CaMOCTOSATEIILHO COOMpaTh YCTAaHOBKY, (DMKCHUPOBATH PE3yJbTaThl IOJTYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEITUYMH B BUJC TAOJHIl M TPaQUKOB, IeTaTh BBHIBOIBI
10 pe3yJbTaTaM HCCIICIOBAHUS;

IPOBOJIUTh KOCBEHHBIC M3MEpPEHUS (PU3NYCCKUX BEITUYHMH (CpETHSST CKOPOCTh H
YCKOpEHUE Tela TpPHU PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOIHOTO
najeHus, )KECTKOCTh MPYKUHBI, KO (DHUIIMEHT TPEHUS CKOTBXKEHUS, MEXaHNIeCKas
paboTa W MOIIHOCTh, YacTOTa W TMEpUOa KOJeOaHW MaTEeMaTUYECKOTO W
NPYKHHHOTO MasTHUKOB, ONTHYECKAs CHJIa COOMPAIONICH JTMH3BI, PaIHOAKTUBHBIN
¢GOoH): TUIAaHUPOBATH HM3MEPEHHUS, COOMpaTh SKCICPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJTHATD U3MEPEHUS, CIeAYs MPEAIOKESHHON HHCTPYKIIMH, BRIYUCIIATH 3HAUCHUE
BEJIMYMHBl W aHAIM3UPOBATH TMOJTYYEHHBIE pPE3yibTaThl C YUYETOM 3aJaHHOU
MOTPEITHOCTH U3MEPEHUIA;



coOmoIaTh TpaBWiIa TEXHUKH OE30MAaCHOCTH Tpu padboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (PU3MYECKUX MOJIEeil: MaTepralbHas
TOYKa, a0COJIIOTHO TBEPJOE TEJIO, TOUCUHbI UCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
IUTAHETapHAasl MOJEIb aTOMa, HYKJIOHHAs: MOJEINIb aTOMHOT O SApa;

XapaKTepHU30BaTh MPUHIUIBI ACHCTBUS M3YyUYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOpPOM Ha MX ONUCaHus (B TOM 4YHCJE: CIHUJIOMETpP, AATYUKH
NOJIO)KEHUS, PACCTOSIHUS W YCKOPEHHMs, paKeTa, HXOJOT, OYKH, MEPUCKOIL,
¢oToanmapaT, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOM, JO3UMETp, Kamepa
BuiibcoHna), ucnosnb3yst 3HaHUSA O CBOMCTBAX (PU3NYECKUX SIBIICHUN U HEOOXOIUMBIE
(du3nuecKre 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, W3MEPUTENbHBIX MNPUOOPOB M TEXHOJIOTHUYECKHX IIPOIECCOB IMpH
pEelIeHNH Y4eOHO-NPAKTUYECKUX 3a/lad, ONTHYECKHE CXEMbl IS MOCTPOCHHUS
n300paXeHU B MJIOCKOM 3epKaJie U COOMparole JTMH3E;

OPUBOJUTH MNPUMEPHl (HAXOAUTh HH(GOPMAIMI0 O MpUMEpax) MPaAKTUYECKOIO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B MOBCEIHEBHOW >KHU3HM IJIs OOecreueHus
0e30MacHOCTH TpU OOpaleHUU ¢ MPUOOpaMU U TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHUsl 3JI0pPOBbsI M COONIOACHUS HOPM OKOJOTMYECKOTO TOBEACHUS B
OKpYXarlIen Cpee;

OCYIIECTBIIATh MOUCK HH(pOpManuu (U3NYECKOTO cojepxaHus B IHTepHeTe,
CaMOCTOATENHHO (OPMYIHPYST MOUCKOBBIM 3ampoc, HAXOIUTh MYTH OIpPeaeTeHuUs
JIOCTOBEPHOCTH TOJYUYCHHOW HH(GOpPMAllUM HAa OCHOBE HMMEIOIIMXCS 3HAHUU WU
JOTOJHUTENbHBIX UICTOYHUKOB;

UCMOJb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3a/JlaHUN  HAyYHO-TOIMYJIAPHYIO
JAUTEPaTypy (PU3NUECKOr0 COJEp KaHMs, CIPaBOYHbIE MAaTepuaibl, PeCypchl CETU
WNurepHer, BiageTh NpuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(OopMaIK U3 OJHOIN 3HAKOBON CUCTEMBI B JIPYTYIO;

co3/l1aBaTb COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILIEHUS HAa OCHOBE
uH(pOpPMAIIMN U3 HECKOJbKHX HMCTOYHHMKOB (DPU3MYECKOTO COJIEpPXKAHMS, MyOIMYHO
IPEICTaBIATh PE3yJIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKON 1€ATeNbHOCTH, PU
9TOM TPaMOTHO HCIIOJb30BaTh M3YYEHHBIM IOHATUMHBIA anmapar M3y4aeMoro
pasnena (GU3MKM U CONPOBOXKIATh BBICTYIJICHHE MIpE3eHTalueld C yd&ToM
0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB.



3. TEMATUYECKOE INIAHUPOBAHUE

7 KIIACC
KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM P PeaM3anus BOCIHTATEILHOIO (uudposBbie)
n/n NporpamMmel Bcero I alf a NOTEHIMAJIA YPOKA o0pa3oBaTe/ibHbIE
T™H
P pecypchl
Pazgen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKIIEr0 MUPa
1.1 dusnKa - HayKa O IIPUPOJIE 2 Y CTaHOBICHHE J0BEpUTENbHBIX | brbmioreka IIOK
) y PHPOZ OTHOLICHUI MEXAy Yy4UTCICM WU httDSZ//m.CdSOO.I'U/7f4] 6194
00yJarOIUMUCS. [ToOyxneHue BuG OK
nOIMOTEKA
1.2 du3uvecKre BeTUIHHbI 2 /1 obyHaromuxcs cobumoiaTh 1
OOILIENPUHATEIE HOPMBI, NpHHIMILI | hitps:/m.edsoo.ru/7f416194
y4eOHOi JUCLUIUIVHBI u
EcrecTtBeHHOHAayUYHBIN METO camoopranmsanun. GOPMUPOBAHNE Y | pusmyoreka [HOK
1.3 2 /1 00yYaroIUXCst MONOKHTENBHOTO | 176416194
MO3HAHUS OTHOMICHEA K MPEIMETY. ps://m.edsoo0.ru
Hroro no pazneny 6

Pasnean 2. [lepBoHavaibHbIe CBeJIeHUS 0 CTPOEHHH BelleCTBA

51 C | [IpuBneuenue BHMManus | bubaunoreka [JOK
. TPOEHUE BEIIECTBA .
p I O0y4arOWUXCsl K MPAKTHYCCKOM |  hitps://m.edsoo.ru/7f416194
. 3HAYMMOCTH HU3y4aeMOr0 MaTepHaa.
29 JIBr>KeHHne U B3aUMOJICHCTBUE YaCTHIL ) 1 Wnnunuposanne u  moagepxkka | broOmrorexa IIOK
BeIeCTBa CaMOCTOSITEILHON nestenbHocTH, | https://m.edsoo.ru/7f416194
TBOPYECKOTO OTHOIICHHUS K
BBITIOJTHEHHIO MPAKTHYECKUX
5@ p bu6mmoreka [IOK
23 ArperaTHble COCTOSIHHS BEILIECTBA 2 1 3anaHud. DOpMHPOBAHME HABBIKA )
HOCTAHOBKH e yueGHOi https://m.edsoo.ru/7f416194
JESTEILHOCTH.
Hroro no pazgeny 5




Paznen 3. /IBu:keHHe U B3auMoOeiicTBHE Tel

[IpuBneyenune BHUMaHusA | bubmmoreka LIOK
3.1 MexaHndeckoe IBMKEHHE 3 o
00y4aroNmmxcs K NPAKTUYECKOH | https://m.edsoo.ru/7f416194
3HAYUMOCTH H3y4aeMOT0
32 Hueprus, macca, IJIOTHOCTh 4 /1 u . bubmmorexa TIOK
. MaTepuala. HULIMUPOBAaHUE H
P, ’ P HHHp . | https://m.edsoo.ru/7f416194
MOJJEPIKKA CaMOCTOSTCILHOM
JIESITEILHOCTH, TBOPYECKOTO
OTHONIICHUS K  BBIIOJHCHHUIO
MPaKTUYECKHUX 3aJIaHuM.
3.3 Cuna. Bugp! cun 14 1/2 Popmuposanue napica | bubmnorexa LOK
IIOCTAHOBKHU eI yqe6H0f/'I https://m.edsoo0.ru/7f416194
JICSITCIIbHOCTH, IJTAHUPOBAHUS
y4eOHOM JIeSITEILHOCTH.
YMeHue pematb GU3NUECKUE 33JaUH.
Hroro no pazneny 21
Pasnen 4. /laBieHue TBEPABIX TeJl, KUAKOCTENH U ra3oB
[asnenue. Ilepenaua nasneHus [IpuBneyenune BHUMaHUs
i 6 . | bubmmoreka [IOK
4.1 TBEPABIMU TEJIAMHU, KUIKOCTIMU U 3 00ydJaromuxcs K IIPAKTHYCCKOU httos://m.ed 176416194
ps://m.edsoo.ru
ra3aMm 3HAYUMOCTH H3y4aeMOro
Marepuana. MuuuuupoBaHue u _ OK
o HOIHOTEKA
4.2 Z[aBJ_IeHI/Ie JKUJIKOCTH 5 nmoaacpIKKa CaMOCTOATCIBHOU LI
JIeSTENbHOCTH, TBOPYECKOTO https://m.edsoo.ru/7f416194
43 A (1) 6 1 OTHOIIICHUSA K BBITIOJIHEHUTIO Bbubmnoteka HOK
. T™MOC(hEpHOE TaBIICHHUE o
P OPaKTUICCKUX 3alaHMH. | https://m.edsoo.ru/7f416194
®opmMupoBaHUE HAaBbIKa
ITOCTaHOBKH e y4eOHOU
JIeSITEIIbHOCTH, OTCTanBaHUEC
4.4 JleiicTBUE KUAKOCTH M T'a3a Ha 7 173 cOOCTBEHHOI TOYKH 3peHus, Bbuonuoreka LHOK
' MOIPYKEHHOE B HUX TEJIO CaMOCTOATEJIBHOCTH 1 | https://m.edsoo.ru/7f416194
CaMOKOHTPOJIS. PazButne
KpCaTI/IBHOCTI/I MBbIIIJICHHUS,
WHUIMATUBEI, HAXOAYUBOCTH,




AKTHUBHOCTH opHu PCIICHUN

Hroro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
[IpuBneuenue BHUMaHus | bubmmoreka [[OK
5.1 Pabora 1 MOIIIHOCTE 3 1/1 P N I
00yJaromuxcss K IIPAKTUYECKOM | https:/m.edsoo.ru/7f416194
3HAYUMOCTHU M3y4aeMoro
5.2 IIpocTeie MexaHU3MBI 5 /1 14 ! bubmorexa TIOK
. Marepuana. VHuLMHpOBaHHME U
P p HHHD . | https://m.edsoo.ru/7f416194
MOAIEPKKA CaMOCTOSITEIbHOU
NEeSATEIbHOCTH, TBOPYECKOTO
OTHOLIEHUST K  BBINOJHEHUIO
MIPaKTUYECKHUX 3a/1aHUM.
dopMupoBaHUE HAaBbIKa
MOCTAHOBKH 1€ y4eOHOi
NEeSTeTbHOCTH, OTCTanBaHUE
5.3 Mexanuueckasi SHEprust 4 1/1 COOCTBENNON  TOUAL  SPEIT, | BuGmiorera 1OK
) P CaMOCTOATCIIEHOCTH Y| https://m.edsoo.ru/7f416194
CaMOKOHTPOJISI. Pa3Butne
JIOTUYECKOTO MBIIIJIEHUS, YMEHUS
aHAJIN3UPOBaTh MOJIyYEHHYIO
MH(pOpMaLHIO, YMEHUS
YCTaHABIIMBATh NPUYUHHO-
CJIICTBEHHBIE  CBSI3H, JienaTh
BBIBOJIbI.
Hroro no pazgeny 12
VMmenns IJIaHUPOBATH y‘{€6Hy10 ACATCIIBHOCTD, PA3BUBATh JIOTUYCCKOC MBIIIJICHUC,
AHAJIM3UPOBATDH MMOJTYUYCHHYIO I/IH(bOpMaU;I/I}O, Jc€JIaTh BBIBOJBI. PasButne Kp€aTuBHOI'O
PeszepBHOe Bpems 3
MBINUICHWS, MTHUIIUATUBBI, HAXOAYMBOCTH, AKTUBHOCTH IIPU PCIICHUU (1)PI3I/I‘-ICCKI/IX
3aj]a4.
OBUIEE KOJIMYECTBO YACOB I10 68 6/12

I[TPOTPAMME




8 KUIACC

Kosun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeEM (uudposbie)
Ne i/m KonTpous/
nporpaMmMbl Bcero Peanu3zanusi BOCHIMTATEIHHOIO oGpasoBaTeJibHbIE
IIpakTuka
NOTEeHHAJIa YPOKA pecypchl
Pa3nen 1. TeruioBble siBJ1eHUs
. [IpuBneuenue BHUMaHus | bubmuoreka [IOK
1.1 CrpoeHue u cBOWCTBa BELIECTBA 7 1 o
oOyyarommxcs K IPAaKTHYECKOH | https://m.edsoo.ru/7f4181ce
3HAUUMOCTH H3Y4aeMOI0 MaTepHuaa.
NuannuupoBanne " MOJIJIEPIKKA
CaMOCTOSTEIbHON JIeATEIbHOCTH, BuG 1OK
nonMoTeka
1.2 TenoBbie mpoLecchl 21 2/5 TBOPYECKOTO OTHOLICHHA K httns:/m.ed 64181
BBINOJIHEHHIO TPAKTHYECKUX 3aJaHMIA. ttps://m.edsoo.ru. ce
dopMupoBaHHWE HaBbIKa TOCTAHOBKHU
eI Y9eOHOU JesITeIbHOCTH.
Hroro no pasneny 28
Pasnen 2. DiekTpuyeckue 1 MarHUTHbIE SIBJICHUS
DIIEKTPUYECKUE 3aPSJIbI. [IpuBneuenue BHUMAaHHUS
6 . | bubmmoreka [IOK
2.1 3apsiKEHHBIE TeJIa U UX 7 /1 00yH4arOIUXCs K IIPAKTUYCCKOU httos:/fm.ed 74181
o PS://M.€ds00.1ru Cce
B3AMMOICHCTRIE 3HAYUMOCTH H3Y4aeMOI0 MaTrepHuaa.
NuannuupoBanue " MOJIEPIKKA
. . CAMOCTOSTELHOR eATETBHOC but6mmoreka [IOK
2.2 [ToCTOSHHBIN SJIEKTPUUECKHUI TOK 20 2/7 MOCTOATC/IbHOH ACATCIILHOCTH, httos://m.ed 176
TBOPYECKOTO OTHOIIEHHS K ttps://m.edsoo.ru/7f4181ce
73 M 6 1/L5 BBIITIOJIHEHUIO IIPAKTUYECKUX 3aaHUN. Bubmuoteka HOK
' ATHHUTHDIC ABJCHHIA ’ YMeHue pemarh GU3HICCKUS Xafadn. https://m.edsoo.ru/7f4181ce
@opMHUpOBaHUE HaBbIKa IOCTAHOBKHU
eIH yaeOHOM NeSATSILHOCTH, EuG oK
> nonIMoTeka
2.4 IIeKTPOMArHHTHAS HHLYKLHS 4 OTCTauBaHWE  COOCTBEHHOHW  TOYKHU ) I
3peHus, CaMOCTOSITEIbHOCTH u | https://m.edsoo.ru/7f4181ce

CAMOKOHTPOJIA. Pa3Butre norudeckoro




MBIIIJICHUS, YMCHHUA AaHAJIM3UPOBATH
NOJYYCHHYIO I/IH(bODMaHI/II-O., YMCHMHA

Hroro no pazneny 37
YMenus IJIaHUPOBATb y‘-I€6HyIO ACATCIIbHOCTD, Pa3BUBATH JIOTUYCCKOC MBINUJICHUC,
PesepBHroe Bpemsi 3 aHAJIM3MPOBATh IIOJyYCHHYI0 HH(OpMaLuio, nenath BBIBOABL. PasBurue
Kp€aTUBHOTO MBINUICHUA, WHUIUATUBLI, HAXOAYMWBOCTHU, AKTHBHOCTHU IpU PCIICHUU
(1)I/ISI/II‘I€CKI/IX 3ajaa4.
OBLIEE KOJIMYECTBO YACOB I10 68 6/14.5
5

I[TPOTPAMME




9 KUIIACC

KognuecTBO yacos 3.1'leKTp0Hl-IbIe
No i/ HaumenoBaHue pa3jie/ioB Kontpou (uu¢posBbIe)
°n/m
M TEM IPOrpaMmabl Bcero b/ Peanuzanmusi BocnmuTaTeIbHOIO o0pasoBaTejbHbIE
IMpakTnka MOTEeHNNAJIa YPOKa pecypchl
Pa3zgen 1. Mexanunueckue siBJICHUSA
11 Mexanndeckoe JBHKEHUE U 10 11 [TpuBneuenne BHUMaHUsS oOyuaromuxcs | bubmuoreka [JOK
' CIIOCOOBI €r0 ONMUCAHUS K IPAKTHYECKOH 3HAYUMOCTH | https://m.edsoo.ru/7f41a4a6
H3y4aeMOro MaTepuaa.
. y p bu6mmoreka [IOK
1.2 BzaumoneiicTBue Ten 20 1/3 NuannuupoBanue u MOAICPKKA httos: /. ed 413436
. s://m.edso0.ru ada
CaMOCTOSATEIbHOU JIeSITeJIbHOCTH, D
TBOPYECKOTO OTHOIIICHUS K
i bu6mmoreka [IOK
13 3aKOHBI COXPAHCHHS 10 1/3 BBIIIOJTHEHUIO TIPAKTHYECKUX 3aJIaHMil. I
@®opMupoBaHHEe HaBbIKa IOCTaHOBKH | https://m.edsoo.ru/7f41a4a6
111 Y4eOHOM JIeATeTbHOCTH.
Hroro no pazneny 40
Pa3nen 2. MexaHnuyeckue KoJ1e0aHUA U BOJIHbI
[IpuBneuenue BHUMaHUA oOydaromuxcs | bubmmorexa IJOK
2.1 MexaHnueckue KojeOaHus 7 1/3 p . y H
K MIPAKTAYECKOU 3HAYUMMOCTH | https://m.edsoo.ru/7f41a4a6
H3y4aeMoro Marepuania.
NuunuupoBanue u MOACPIKKa
CaMOCTOSATEIbHOM JIeSITCILHOCTH,
TBOPYECKOTO OTHOILICHUS K
P o bubmuoreka [IOK
29 MeXaHHY€eCKHE BOJHBL 3BYK 8 1/3 BBITIOJIHCHUIO TPAKTHUYECKUX 3aJaHUM. httos://med 741436
dopMUpPOBAHUE HaBbIKa ITOCTAHOBKHU P2 DLeds00.11 dd
eIn y4eOHOU JIeSTeTbHOCTH,
IUTAHUPOBAHMS YUEOHOU NESTEIBHOCTH.
YmMmenue pemaTh GU3NUECKUe 3a/1a4u.
Hroro no pazneny 15




Pa3zgea 3. DiieKTpOMArHuTHOE 1M0JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI

9HeKTp0MaFHHTHOC IIOJIC 1

HpI/IBJIeLIeHI/Ie BHUMAaHUA 06yqa101111/1x0ﬂ

K MPaKTUYECKON 3HAYUMOCTHU
H3y4aeMoro Marepuasia.
NHunmupoBanue u MO/ICPKKA
CaMOCTOSATEIbHOI JIeSITCILHOCTH,
TBOPYECKOTO OTHOIICHUS K

BBIIIOJIHCHUIO TTPAKTHYCCKUX SaI[aHI/If/'I.
cDOpMI/IpOBaHI/IC HaBbIKa IIOCTaAHOBKH

bubmnoreka LJOK

31 3JIEKTPOMATHUTHBIE BOJIHBI 1/2 eI y4eOHOU IeaTeILHOCTH, | https://m.edsoo.ru/7f41a4a6
OTCTauBaHUE cOOCTBEHHOM TOYKH
3peHus, CaMOCTOSATEILHOCTH u
CaMOKOHTpOJIA. Pa3BuTHe JTOTHMYECKOro
MBILIJIEHUSA, YMEHHUS  aHAJIU3UPOBATH
MONyYeHHYI0 WHGOPMAIUIO, yMEHHS
YCTaHABJIUBATh MIPUYUHHO-
CJICJICTBEHHBIE CBSI3U, J€JaTh BHIBOJIBI.
Hroro no pazneny
Pa3gen 4. CBeToBbI€E IBJICHUSA
41 3aKOHbI PacpOCTPaHEHUS 12 [TpuBneuenne BHUMaHUsS oOyuaromuxcs | bubmmoreka [JOK
) cBETA K IPAKTHYECKOH 3HAYUMOCTH | https://m.edsoo.ru/7f41a4a6
47 JIMH3BI B ONITHYECKHE 13 Egzizﬁgggaﬂne u rg;;zﬁiiii bubmuoreka [JOK
PUOOPHI D JeSITETPHOCTH, https://m.edsoo.ru/7f41a4a6
TBOPYECKOTO OTHOILICHUS K
BBINIOJTHEHUIO TIPAKTHYECKUX 3aJIaHMil.
@OopMUPOBAHUE HAaBbIKA ITOCTAHOBKHU
43 Pasznoxxenue 6e10ro cBera B P HeJTn y4eOHOM nearenpHocTH, | bubmmorexa [JOK
CIIEKTD OTCTauBaHUE COOCTBEHHOM TOYKH | https://m.edsoo.ru/7f41a4a6
3peHus, CaMOCTOSTEIbHOCTH u

CaAMOKOHTPOJIA. PazButne Jorudeckoro
MBIIJICHU, YMEHUA AHAJIM3UPOBATH




MOJIYYECHHYI0 HMH(POpMALUIO, yMEHUS

YCTAdHABJINBATDH IIPpUYNHHO-
Hroro no pazneny 15
Pa3nen S. KBanTOBBIC SIBJICHUA
51 Hcnyckanue u noryiomnieHue 4 1 [TpuBneuenne BHUMaHUs oOyuaromuxcs | bubmmoreka [JOK
' CBETa aTOMOM K HPAaKTHYCCKON 3HAYUMOCTH | https://m.edsoo.ru/7f41a4a6
H3y4aeMoro marepuana. [~ o 110K
5.2 CrtpoeHue aTOMHOTO sijipa 6 1/1 I/IHI/IHI/II/IpOBaHI/ICU u HOJITIePIKKA https://m.edsoo.ru/7¢4 lada6
CaMOCTOSITEJIbHOU JCATCIbHOCTH, S— -
TBOPYECKOTO OTHOILIEHUS K
BBITIOJIHCHUIO TPAKTHUYECKUX 3aJaHUM.
@opMUpOBAaHME HABBIKA IOCTAHOBKH
eIn y4eOHOU JIeSTeTbHOCTH,
OTCTauBaHUE COOCTBEHHOU TOUKH | Bu6imorexa LIOK
>3 FInepubie peaxium 7 1/1 3peHHi, CaMOCTOATCILHOCTH " https://m.edsoo.ru/7f41a4a6
CaMOKOHTpOJisi. Pa3BuTue J10rudeckoro
MBIIUICHUS, YMEHUSI  aHAJIM3UPOBATh
MOJyYeHHYI0 UHGPOpPMAIUIO, yMEHHS
YCTaHABIIMBATh MPUYMHHO-
CJIICTBEHHBIE CBSI3U, JEJIaTh BHIBOJBI.
Hroro no pazneny 17
Pasnen 6. [loBTopuTeIbHO-000011IAK0INIT MOAYJIb
YMeHns IJIJAHUPOBATh y4eOHY0
JIeATEbHOCTh, pPa3BUBATh JIOTUYECKOE
HOBTOpeHI/Ie u 0606H_ICHI/Ie MBIIIJICHUEC, AHAJIU3UPOBaTh
6.1 coJiepKaHus Kypca (pU3UKH 9 /2 nonysennyio mupopmaumo,  genars | bubmiorexa [JOK
32 7-9 KIIacC BEIBOJIEL. PaszButme KpPEaTUBHOTO https://m.edsoo.ru/7f41a4a6

MBIINUJICHUA, HWHHIOHWATHUBBI, HAXOAYHWBOCTH,
AKTUBHOCTU IIpU PCIICHUU (1)I/I3I/I‘IGCKI/IX
3ajga4.




Wroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
Ne /it
Tema ypoka
1 ®du3nka — HayKa o npupoje. SABiIeHus TpUpoabl
2 Pu3nuecKue SBICHUs
3 ®u3nyeCcKre BEJIMYMHbBI U UX U3MEPEHUE
4 VYpok-uccienoBanue "M3mepenue teMeparypsl IpyU MOMOLIH KUIKOCTHOIO TEPMOMETPA U IaTUMKa TeMIlepaTypsl"”
5 Mertonbl HaydHOTO TIo3HaHUS. Onucanue GU3NIECKUX SIBICHUH ¢ MTOMOIIBI0 MOJIEeH
6 VYpoxk-uccnenonanue "[IpoBepka runoTe3sl: JaIbHOCTh MOJETA MIAPUKA, TYIIEHHOTO TOPU30HTAILHO, TeM 00JIbIle, 4YeM OOJIbIle
BBICOTA ITycKa"

7 Crpoenue BemiecTBa. OMBITHL, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTBA
8 JIBM>KEeHUE YacTHIl BEIIECTBA
9 Ypok-uccienoBanue « ONbITH 10 HAOTIOJEHUIO TETIOBOTO PACIIMPEHUS Ta30BY
10 ArperatHble COCTOSIHUSI BEIIECTBA
11 OcobeHHOCTH arperaTHhIX coCcTOsTHUHN BoAbl. O000meHne 1o pazaeny «llepBoHayanbHbIC CBEICHHS O CTPOCHHUH BEIIIECTBAY
12 Mexanuyeckoe ABUxKeHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBHIKEHHE
13 Ckopocts. Ennnnnel ckopoctu
14 Pacuet myT 1 BpeMEHH IBUKEHUS
15 Nuepuus. Macca — Mepa HHEPTHOCTH Tell
16 [TnotHOCTH BemiecTBa. PacueT Macchl 1 00beMa Tela 1Mo ero INIOTHOCTH
17 JlaboparopHas pabota «Onpeenenre IIOTHOCTH TBEPIOTO Teay
18 Penrenue 3amau mo teme "IlimoTHOCTE BemiecTna'
19 Cwuta Kak XapakTepHuCcTHKa B3aumoaecTsus Ten. Cuna yrnpyrocTtd. 3akoH ['yka
20 JlaGopatopHas pabota «/3yueHre 3aBUCUMOCTH pacTskeHHs (1edopMalin) Mpy>KUHBI OT MPUIIOKEHHON CHITBD)




21 [[ABnenue Tsarotenus. Cuma TSHKECTH

22 CBsi3b MEX]Iy CHJION TSKECTH U Maccoil Tena. Bec tena. Pemenue 3agad o teme "Cuna tsoxkectu”

23 Cuna TspKecTH Ha Jpyrux Iuianerax. @uznueckue XapakTepUCTUKY IIJIaHET

24 N3mepenue cui. unamometp

25 Bec Tena. HeBecomocTh

26 CrnosxeHue IByX CUJI, HaIIPaBJICHHBIX 110 OAHON NpsiMOi. PaBHOEHCTBYIOIIAS CHIT

27 Pemenue 3anau no teme "PaBHozelicTByromas cun'

28 Cuiia TpeHus u e€ Bubl. TpeHue B IPUPOJIE U TEXHUKE

29 JlaGopatopHas pabota «/3yueHre 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBXKEHUS OT CHUJIbI IaBJICHUS U XapaKTepa CONPUKACAIOLINXCS
MMOBEPXHOCTEID

30 Pemenue 3a1au Ha onpeereHNe paBHOICHCTBYIONICH CUITBI

31 Pemenue 3amau mo remam: «Bec tenay, «I'padudeckoe nzodbpaxenue cuin», «Cuiby, «PaBHOIEHCTBYIOIIAS CHID)

1 KonrponbHas padora no remam: «MexaHnueckoe ABMKeHHE», «Macca, I0THOCThY, «Bec Tenay», «'paduueckoe nzodpaxenue
c», « CHIbD»

33 Hasnenune. CriocoObl yMEHBITICHUS U YBEITMUCHUS JTaBJICHUS

34 JlaBnenue raza. 3aBUCUMOCTD JJaBJICHUA ra3a oT 00bEMa, TEMIIEPATyPbl

35 Ilepenava naBiaeHus TBEPABIMU TEIAMU, )KUJIKOCTSIMH U razamu. 3akoH Ilackans

36 JlaBiieHHE B KUIKOCTH U rase, BBI3BAHHOE JEHCTBUEM CHJIBI TSKECTH

37 Pemenwne 3agau mo Teme «JlaBineHue B »KUAKOCTH M Ta3e. 3akoH [lackansy

38 CooOuraromuecs cocysl

39 I'mapaBnnueckuii npecc

40 ManomeTtpsl. ITopiHeBOM KUAKOCTHBIM HACOC

41 Atmocdepa 3emin u IPUIUHBI €€ CYIIECTBOBAHUS

42 Bec Bo3ayxa. ATmMocdepHoe naBieHne

43 N3mepenue armocheproro nasienus. Oneit Toppuyennu




44 3aBUCHMOCTH aTMOC(HEPHOTO JaBJICHHSI OT BBICOTHI HAJl YPOBHEM MOPSI

45 bapomerp-anepoua. AtmocepHoe 1aBJIeHUE Ha Pa3IMYHbIX BBICOTaX

46 Pemenue 3amay o teme " AtmochepHoe naBienue"

47 JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TEJO. ApXHUMeI0Ba CHiia

48 JlaGopaTtopHnas pabota «OrnpeesieHne BhITATKUBAIONIEH CHIIBI, ICHCTBYIOIICH Ha TEJO, IOTPYKEHHOE B )KUIKOCTHY

49 JlaboparopHnas pabota o Teme «lccrnenoBanne 3aBUHCUMOCTH Beca Tela B BOJIE OT 00bEMA MOTPYIKEHHOM B KHUJAKOCTh YacTH
Tena»

50 [1naBanue Ten

51 JlaboparopHas paboTa "KoHCcTpyHnpoBaHUe apeoMeTpa WU KOHCTPYUPOBAHKE JIOJKU U ONpeeNieHre €€ rpy30moIbEMHOCTH"

52 Pemenue 3amau no remam: «lIlnaBanue cynoB. BozmyxomnaBanue», «/{aBieHue TBEpbIX TeI, )KUJIKOCTEN U Ta30B)»

53 KonTponbHas pabota no teme «JlaBneHue TBepbIX TeJ, )KUIAKOCTEN U Ta30B»

54 Mexanunueckasi paboTa

55 MoiHocTh. EMUHUIEBI MOIITHOCTH

56 VYpoxk-uccienopanue "Pacuét MOIIHOCTH, pa3BUBAEMOM MIPU MOABEME T10 JIECTHUILIE"

57 IIpoctele MexaHu3Msbl. Peruar. PaBHOBecHe CHIT Ha pblyare

58 Prruaru B TexHuke, 01Ty U nipupojie. JlabopaTopnas pabora «VccnenoBanue ycaoBUid paBHOBECHS pbluara

59 Pemmenue 3ama4 no Teme «YClIOBUSI paBHOBECHS PbIYaray

60 Koaddumuent nonesnoro nericteus mexanusma. Jlaboparopnas padora «3mepenne K11l Hak1OHHON TIIIOCKOCTHY

61 Pemenne 3agau mo reme "Pabota, momuOCTH, KITJT"

62 Mexannueckas sHeprusi. Kunernueckas u noTeHIMalIbHas SHEPT U

63 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH

64 YPoK-3KCIEPUMEHT MO TeMe "IKCIEPUMEHTAIBHOE ONPEICIICHUE U3MEHEHNSI KHHETUYECKOU U MOTEHI[MAIbHON SHEPTUU MIPU
CKATBIBAHHMM TEJIa IO HAKJIOHHOM IIJIOCKOCTH"

65 Kontponbnas pabora no teme «Pabota 1 MOIIHOCTb. DHEPTHUS»

66 PesepBHblit ypok. Pabota ¢ Tekctamu 1o teme "MexaHuuyeckoe JABHKeHHe"




67

PesepHbIii ypok. Pabora ¢ Tekctamu o teme "JlaBiienne TBEPABIX TN, )KUIKOCTEH U Ta30B"

68

Pesepaublii ypok. Pabota ¢ Tekcramu no teme "Pab6ora. MomiHocts. DHeprus"”

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME




8 KUIACC

Ne n/m Tema ypoxka

OCHOBHBIE MOJOXKEHHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OIBITHBIE MOATBEPKIACHUS

2 Macca u pa3mep aTOMOB U MOJIEKYJI
Monenu TBEPAOTO, )KUIKOTO U ra3000pa3HOT0 COCTOSHUN BEUIeCTBa

4 OOBsicHEHNE CBOMCTB TBEPIOTO, )KUJIKOTO W Ta3000pa3HOTO COCTOSTHUM BEIIECTBA HA OCHOBE TOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOUN Teopuun

5 Kpucrannumaeckue u amopdusie Tena

6 CMaumnBaHue U KanWUISIPHOCTb. [I0BEpXHOCTHOE HaTsKEHHE

7 TemoBoe paciimpeHue u cxatue

8 Temmnepatypa. CBsi3b TEMIIEPATyPbI CO CKOPOCTHIO TETNIOBOTO IBUKEHUS YACTHI]

9 Buytpennss sneprusi. CnocoObl U3MEHEHUs! BHYTPEHHEH dHeprun

10 Buns! Teruionepenaun

1 VYpoxk-koHpepenuus "[IpakTuyeckoe UCIONb30BaHUE TEIIOBBIX CBOMCTB BEIIECTB U MAaTEPHAIOB B LIEJIAX
sHeprocoepexeHus"

12 KonuuecTBo TemnoTsl. Y aenbHas TEMIOEMKOCTh

13 VYpaBHeHue TeroBoro 6ananca. TermmooOMeH U TeI0BOE paBHOBECHE

14 Jlaboparopuas padota "VccienoBanue sBICHUS TEIIOOOMEHA IMPU CMEIIUBAHUU XOJIOAHON U ropsiueii BOIbI"

15 Pacuer konuuecTBa TEIIOThI, HEOOXOAUMOTO JJIsl HArpEeBaHUs Teja U BBIJAEISAEMOI0 UM IIPHU OXJIAXKACHUU

16 JlabopaTopHas pabota "OnpeneneHre yaeIbHON TEIIIOEMKOCTH BelecTra "

17 DHeprus TOIIUBA. Y IebHAsl TEIIOTa CTOPaHuUs

18 [1naBneHre U OTBEpAEBAHNE KPUCTAIIIMUECKUX TeJl. Y IeJIbHAs TEIJI0Ta IUIaBJICHUS

19 JlaGopatopHnas pabota "OnpezneneHue yaelbHON TEIIOTHI IUIaBIeHUS JIbJa"




20 [TapooGpazoBanue u koHaeHcanus. Mcmapenue

71 Kunenue. Y nenpHas temnora mapooOpa3oBaHus ¥ KOHACHCAIIMH. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHHS OT aTMOC(HEPHOTO
JaBJICHUS

22 Brnaxxnocts Bo3nyxa. JlabopaTopnas pabdora "OnpeneneHre OTHOCUTEIBHON BIaKHOCTH BO3yxa"

23 Pemienue 3aa4 Ha onpeziesieHUe BIaKHOCTH BO3yXa

24 [TpunHtnIEl paboTHI TEIIOBBIX ABUTaTENe. [lapoBas TypOuHa. JIBuraTenb BHyTPEHHETO CTOPAHMS

25 KII rermmoBoro asurareis. TemioBble JBUTATENN U 3aIIUTA OKPYKAOWEH CpeIbl

26 3aKOH COXpaHEHMsI U ITPEBPALIEHHS SHEPTHUU B TEIUIOBBIX IpOLECCAX

27 ITonroToBka k KOHTPOJILHOM paboTe 1o Teme "TernsoBble siBIeHUs. MI3MeHeHne arperaTHbIX COCTOsSIHUI BeecTBa"”

28 Kontponbras padota mo teme "TemioBbie siBneHus. i3MeHeHne arperaTHbIX COCTOSTHUM BerecTra'

29 OnexTpusanus Tei. /[Ba poga 371eKTpUUYECKUX 3apsI0B

30 VYpok-uccnenoBanue "IneKTpusanus TeJI MHAYKLIUEH U IPU COTPUKOCHOBEHUN"

31 BsaumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

32 DJieKTpudecKoe noje. HanpsokeHHOCTD 3ieKTpudeckoro nojs. [IpuHIun cynepno3uimm 31eKTPUUEeCKUX MoJIei

33 Hocurenu snextpuueckux 3apsiioB. JneMeHTapHbli 3apsia. CTpoeHue aToMa

34 IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTrO 3apsaaa

35 Pemienue 3a1au Ha MpUMEHEHUE CBOMCTB AJIEKTPUUYECKHX 3apsI0B

36 DJIEKTPUYECKUI TOK, YCIOBUS €ro CyIeCTBOBAHUS. ICTOUHHUKH 3JIEKTPUUECKOTO TOKa

37 JIefCTBHS DIIEKTPUIECKOTO TOKA

38 VYpok-uccnenosanue "JlelicTBUE AIEKTPUUECKOTO OJI HA IIPOBOJIHUKH U AUDIEKTPUKHA"

39 DNEeKTpUYECKUM TOK B METAJIJIaX, KUIKOCTAX U razax

40 DJIeKTpUYeCcKas 1EeMb U €€ COCTaBHbIEC YACTH

41 Cuna toxka. JJabopaTtopHas padora "M3mepeHue U peryiupoBaHUe CHIIBI TOKA"

42 Onexrpuueckoe HanpsbkeHue. Boiasrmetp. JlaboparopHas padora "M3Mepenue u peryaupoBaHue HanpspKeHus "

43 ConpoTuBieHne NPOBOAHUKA. Y IEIbHOE COTIPOTUBIIEHUE BEILIECTBA




JlabopaTopHas paboTa "3aBUCUMOCTH JIEKTPUUECKOTO COMPOTUBIICHHSI IPOBOAHUKA OT €T0 JUTMHBI, IUIOIIA/IA MTONIEPEIHOTO

4 ceyeHus U marepuana'

45 3aBUCUMOCTb CHJIbI TOKA OT HalpsbKeHUs. 3akoH OMa /15l yyacTKa LenH

46 JlaGopatopHnas pabora "HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 Pe3UCTOp, OT COMPOTHBIICHHUS PE3UCTOPA U
HaIpspKEeHUs Ha pesucrope”

47 [TocnenoBarenbHOE U NapaIeIbHOE COEAMHEHUS TPOBOJHUKOB

48 JlabopaTtopHas pabota "IIpoBepka mpaBuiIa CI0KEHHS HANPSDKEHUH TP TTOCJIEI0BATEILHOM COCIMHEHUH JIBYX PE3UCTOPOB"

49 JlabopaTtopHas pabota "I[IpoBepka mpaBuiia Jjisi CUIIBI TOKA IIPH MapauieIbHOM COSIMHEHUH Pe3UCTOPOB"

50 Pemenue 3ana4y Ha npuMeHeHne 3akoHa OMa /1715 pa3InyHOrO COEIMHEHUS IIPOBOIHUKOB

51 PaGota u MoITHOCTH ANIeKTpuYeckoro Toka. 3akoH Jxoymnsa-Jlenna

52 JlabopaTtopHas padota "Onpenenenre padoThl ¥ MOITHOCTH JIEKTPUYECKOTO TOKa"

53 DneKTpuyecKre EenH U MOTPEeOUTENH dIEKTPUUEcKol sHeprun B 0bITy. KopoTkoe 3aMbikaHne

54 [TonroToBka K KOHTPOJIBHOM paboTe Mo TeMe "DINEeKTpHUECKUe 3apsaabl. 3apsHKEHHBIC Tella U X B3aUMOJICHCTBHA.
ITocTosiHHBIN An1eKTpUYeCKuil TOK"

55 KonTponbHas pabota mo Teme "DiaeKTpuuecKre 3apsabl. 3apsKeHHbIE Tena U uX B3auMoieicTBus. [locTosHHBIN
3NEKTPUUECKU TOK"

56 [TocTostHHBIE MATHUTHI, UX B3aUMOJICHCTBUE

57 VYpok-uccnenosanue "M3ydenue nosiei MOCTOSTHHBIX MarHUTOB"

58 MaruutHoe nosie. MarauTHoe 1nosie 3eMJIu U €ro 3Hau€HUe [ )KU3HU Ha 3eMie

59 OmnbIT OpcTena. MarHuTHOE MOJI€ 3JIEKTPUUECKOro TOka MarHuTHOE MoJjie KaTyIIKyd ¢ TOKOM

60 [IpumeHeHue »1eKTpOMarHuToB B TexHUKe. JlabopaTtopHast pabota "M3ydyeHue neiicTBUsI MarHUTHOTO MOJIS HA TIPOBOJIHUK C
TOKOM"

61 DneKTpoABUTaTeIb IOCTOSHHOTO TOKa. Vcronp30BaHue 35eKTpoaBurareneil B TeXHHYECKUX yCTPOMCTBaxX M Ha TPaHCIIOPTE.
JIaGoparopHas padota "KoHcTpynpoBaHue U u3yueHue padoThl dJieKTpoaBuraress"

62 OmnbiTel @apanes. 3aKoH AIeKTpoMarHuTHOU uHaAykuuu. [Ipasuiio Jlenna

63 Onektporerepatop. CriocoObl MOTYUYSHHS STEKTPUUSCKON IJHEPTHH. DICKTPOCTAHIINH Ha BO30OHOBISIEMBIX HCTOYHHUKAX




SHEPTUU

64 [ToaroroBka Kk KOHTPOJIBHOU padoTe 1O TeMe "DINEKTPUUECKUE U MarHUTHBIE SIBICHUA"
65 KonrponbHas padora no reme "DIeKTpuyeckue 1 MarHUTHBIC SIBICHUS "

66 PesepBHblit ypok. Pabora ¢ Tekcramu o teme "TerioBble siBieHus"

67 PesepBubIii ypok. PaGoTa ¢ Tekcramu o Teme "[1oCTOsHHBIN JIeKTpHUIeCcKuil TOK"

68 PesepBHblil ypok. Pabota ¢ Tekctamu 1o reme "MarHuTHbIe SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME




9 KUIIACC

Ne ni/m Tema ypoka
1 Mexannueckoe ABHKeHUE. MaTepuranbHas TOUKa
2 Cucrema orcueta. OTHOCUTEIBHOCTh MEXaHUYECKOTO JABUKEHUS
3 PaBHOMEpHOE IPAMOJIMHEWHOE JBUXKEHUE
4 HepaBroMepHOE npsimonuHeHOe ABrkeHne. CpelHss U MTHOBEHHAs! CKOPOCTb
5 [IpssMosiHEITHOE paBHOYCKOPEHHOE JIBH)KEHUE. Y CKOPEHHUE
6 CkopocTh NpSIMOJIMHENHOTO paBHOYCKOpeHHOTo aBMxkeHus. ['paduk ckopoctu
7 JlaboparopHas pabota "OnpeneneHne yCKOpeHHs Tea Py paBHOYCKOPEHHOM JBUKCHHUHU 110 HAKIIOHHON TUIOCKOCTH"
8 CBob6oaHoe nagenue ten. OneiTel [anunes
9 PaBHOMEpHOE ABMXEHHUE TIO OKPYKHOCTHU. [lepron n yactora obpanienus. JInnelHas U yriaoBasi CKOPOCTH
10 LlenTpocTpemMuTenbHOE YCKOPEHHE
11 ITepsslit 3axk0oH HproToHa. BekTop cuiibl
12 Bropoii 3akoH HeroTona. PaBHOelicTBYIOIIAs cuita
13 Tpetuii 3akon Herotona. Cynepno3uiius Cui
14 Pemenne 3amad Ha npuMeHeHue 3ak0HOB HproToHa
15 Cuna ynpyroctu. 3akoH ['yka
16 Pemenue 3anau no teme «Cumna ynpyroctu»
17 JlaGopaTtopHas pabota «OmnpeaeneHne KeCTKOCTH MPYKUHBD)
18 Cuna tpeHus
19 Pemenue 3anay no teme «Cumna TpeHUs»
20 JlaGopatopHas pabota "Onpenenenne ko3 dueHTa TpeHus CKOJIbXKeHus"
21 Pemenue 3amad no teme "3akonsl HetoTona. Cuna ynpyroctu. Cuna tpeHus"




22 Cuia TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOTHOTO M ICHHS

23 VYpok-koupepenius "JIBuxkeHue Tes BOKpYT rpaBUuTainoHHoro 1entpa (Conneynas cuctema). ['anakruku"

24 Pewienue 3amau no reme "Cuiia TSXKECTU U 3aKOH BCEMUPHOTO TSATOTEHUs"

25 [TepBas kocMuueckast CKOpocTh. HeBECOMOCTh U Meperpy3Ku

%6 PaBHOBecue MaTepuabHOW TOUKH. AOCOIOTHO TBEPAOE TeIo0. PaBHOBECHe TBEPAOTO TeMa C 3aKpeIIEHHON OChIO
BpallleHus

27 MowmenT cuibl. LleHTp TskecTn

28 Pemenue 3anay no teme "MomeHT cuibl. LleHTp TsxecTn"

29 [ToarotroBka Kk KOHTPOJLHOM paboTe Mo Teme "MexaHudeckoe ABMKeHue. B3anmoneiicteue ten"

30 KonTtponbHas paborta o teme "Mexannueckoe aBmxkeHne. Bzanmopeiictue ten"

31 Nmnynsc Tena. UMmynbsce cuibl. 3aK0OH COXpaHEHUsI UMITYJIbCca. YTIPYTroe U HEyNnpyroe B3auMoIeHCTBIE

32 Pemenue 3anay no teme "3akoH coXpaHEeHUs UMITyJibca"

33 VYpok-koH(pepenuus "PeakTuBHOE ABMKEHHE B IPUPOAE U TEXHUKE"

34 Mexanndeckast paboTa U MOIITHOCTh

35 PaGora cunbl TsKECTH, CUITBI YIPYTOCTH U CUJIBI TPEHUS

36 JlaboparopHast pabota «Onpenenenre pabOThl CHIIBI TPSHHSI PU PABHOMEPHOM JIBIKEHUU TeJia 0 TOPH30HTATBHOU
MOBEPXHOCTH»

37 Cs3b sHeprun U paboTsl. [loTeHIIMaNbHAs SHEPTHS

38 Kunernueckas sHeprus. Teopema 0 KHHETUYECKOW SHEPTUH

39 3aK0H COXpaHEHUs YHEPTUU B MEXaHUKE

40 JlaGopatopHas pabota «/3yueHne 3akoHa COXpaHEHUS SHEPTHIDY

41 KonebarenbHoe IBUKEHUE U €TI0 XapaKTEPUCTUKU

42 3aryxatomue kojaebanus. BeiayxaeHHbie konebanus. Pezonanc

43 MaremaTnueckuil U Npy>KMHHBIN MasTHUKH

44 Ypok-nccnenoBanue «3aBUCUMOCTh IIEpHo/ia KoIeOaHu OT )KECTKOCTH MPYKUHBI U MacChl Ipy3a»




45 [IpeBparnieHue SHEPTrUU IPU MEXAHUYECKUX KOJICOaHUIX

46 JlabopaTtopHas padota «OrnpeaesieHne 4acTOThl U IEPHO/Ia KOJICOAHHH MPYKUHHOTO MasiTHUKA

47 JlaGopatopHas pabota «IIpoBepka He3aBUCUMOCTH TIeproa KoieOaHuii Ipy3a, HOJBEIIEHHOTO K HUTH, OT MacChl Tpy3a»

48 Mexanuueckue BosHbl. CBOWCTBa MEXaHUYECKUX BOJH. [Ipo10yibHEIE U MTOTIEpEYHbIE BOJTHBI

49 VYpok-koupepennus "MexaHndeckue BOJHBI B TBEpoM Tere. CeiicMuyecKre BOTHBI"

50 3Byk. Pacnipoctpanenue u oTpakeHue 3ByKa

51 VYpok-uccienoanue "HabmogeHne 3aBUCIMOCTH BBICOTHI 3BYyKa OT YacTOTHI"

52 I'pomMKoOCTb 3ByKa M BbICOTA TOHA. AKYCTHUECKUN PE30HAHC

53 Ypok-koubepenus "YnpTpa3ByKk U HH(PPa3BYK B IPUPOJIE U TEXHUKE"

54 [ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo TeMe "3aKoHbI coOXpaHeHUs. MexaHndeckue KojaeOaHust U BOJIHbI"

55 KonTponbHas pabota o Teme "3aKoHbI coxpaHeHusl. MexaHu4eckue KojaeOaHus U BOJTHBI"

56 DNEKTPOMarHUTHOE MoJje. DIEKTPOMAarHUTHBIE BOJTHBI

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH

58 VYpok-koupepenuus "lllkana 37eKTpOMarHUTHBIX BOJIH. VICIIOIb30BaHNE 37IEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H"

59 VYpok-uccaenoanue "VzydeHue cBOMCTB JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TenedoHa"

60 Pemenue 3anay Ha onpeesieHne 4acTOThl M JUTHHBI 2JIEKTPOMAarHUTHON BOJIHBI

61 DJIeKTpoMarHuTHas npupojia ceeta. CkopocTh cBeTa. BosHOBBIE CBOMCTBA CBETA

62 Ncrounuku ceera. [Ipsmonunelinoe pacnpoctpanenue csera. 3arMeHus Comnia u JIyHsl

63 3aKoH OTpaXkeHMsI cBeTa. 3epKaia. Pemenue 3a1ay Ha IPUMEHEHHUE 3aKOHA OTPAXKEHUsI CBETA

64 [Ipenomiienue cBeta. 3aKOH IPEIOMIICHUS CBETA

65 [TonHoe BHyTpeHHEe oTpakeHHe cBeTa. Mcnoyib30BaHUE TOJTHOTO BHYTPEHHETO OTPAKEHHUS B ONTUYECKUX CBETOBOJAX

66 JlabopaTtopHas pabota "VccienoBanue 3aBUCUMOCTH yTJia IPEIIOMIICHHUSI CBETOBOTO JIy4a OT yIJia MaJeHUsl Ha TPAHUIIC
"Bo3yx-cTexsio""

67 VYpoxk-koHpepenuus "Vcnonap30BaHue MOJIHOTO BHYTPEHHETO OTPAYKEHHS: CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"

68 JIunzbl. OnTHYecKas cuja JIMH3BI




69 [TocTpoenune n300pakeHM B JIMH3aX

70 JlabopaTtopHas pabota "Onpenenenue POKYCHOTO pacCTOSIHUS U ONITUYECKON CHUJIbI COOMPAIONICH JTUH3BI"

71 Ypok-koHpepeHnus "OnTudeckue TMH30BbIe TPUOOPHI"

72 I'na3 xak ontuyeckas cucrema. 3peHue

73 VYpok-koupepennus "Jledexts 3penus. Kak coxpanuts 3penue"

74 Paznoxxenue 6enoro csera B criektp. OnbiTel HploToHa. CrioskeHne ciekTpaibHbIX 1BETOB. /{ucnepcus cera

75 JlaGopatopHas pabota "OnbITH MO Pa3I0KEHHUIO OEIOro CBETa B CHEKTP M BOCHPUATHIO LIBETA MPEJAMETOB MIPU UX
HaOJII0IeHUH Yepe3 IIBETOBbIE (PUIBTPHI"

76 VYpok-npakTukyM "BosHOBBIE CBOMCTBA cBeTa: AUcHepcusi, uHTepdepeHus u audpaxus"”

77 OmnbiTel Pe3epdopa u muranerapHas MOJIENb aTOMa

78 [Toctynater bopa. Moaens atoma bopa

79 Hcnyckanue u noriouieHue ceera atoMoM. KBaHThL. JInHeHyaThle CIEKTPhI

80 VYpok-npaktukym "HabntoeHre cieKTpoB HCIycKaHus"

81 PannoakTUBHOCTE U €€ BUIBI

82 Crpoenue atomHoro siapa. Hykinonnast monens

83 PannoaktuBHbIe peBpamieHus. M3oromnsl

84 Pewenue 3amau no reme: "PannoaktuBHbIie peBpanieHus"

85 [lepuon nomypacmnana

86 Ypok-koHpepeHus "PaguoakTUBHbIE U3TYUYEHHSI B IPUPOAE, MEAULIMHE, TEXHUKE"

87 SAnepHble peakyy. 3aKOHbI COXPAHEHUS 3apsA0BOI0 U MAaCCOBOT'O UUCEIN

88 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U YHEPTUU

89 Pemenue 3agau no treme "Snepueie peakuun'

90 Peakuuu cuntesa u nenenus suep. Mcrounuku sHeprun ConHIa v 3BE37

91 VYpoxk-konpepenuus "Anepnas snepretuka. JedcTBUS painOaKTUBHBIX U3JIy4YE€HUH Ha )KUBbIE OpPraHu3MbI"

92 [TonroroBka Kk KOHTPOJIBHON paboTe MO TeMe "IIEeKTPOMAarHUTHOE MoJie. DJIeKTPOMarHUTHbIE BOJIHBI. KBaHTOBBIE siBIEeHUS"




93 KoHnTposbHas pabota 1o Teme "DIeKTPOMarHuTHOE ToJIe. DJIEKTpOMarHuTHbIe BOJIHBI. KBaHTOBBIC siBJICHUS "
94 [ToBTOpenue, o600meHue. Jlaboparopusie paboThl 1o Kypcy "B3aumoneiictue Ten"

95 [ToBTopenue, 0000meHne. Penienne pacueTHBIX U KaUeCTBEHHBIX 3aay 1o TeMe "TeroBble mporecch”

96 [ToBTOpeHue, 0600IIeHNe. Pemenne pacueTHbIX U KauecTBeHHBIX 3a1a4 o TeMe "KIIJ] TerioBeix aBurarenei”
97 [ToBTOpenue, 0600IeHNE. Perenne pacueTHbIX U KauecTBeHHBIX 3a1a4 o Teme "KII/] anexTpoycrtanoBok"

98 [ToBTOpenue, o600menune. Jlaboparopusie paboThl o Kypcy "CBeToBbIC siBJICHUS"

99 [ToBTopenue, 0600menue. Pabora ¢ TekcTamu 1o TeMe "3aKOHbI COXpaHEHUs B MeXaHuke"

100 [ToBTOpeHue, 0600meHne. Pabora ¢ Tekcramu no Teme "Konebanus u BOJTHBI"

101 [ToBTOpenue, 0600meHue. PaboTta ¢ Tekcramu mo Teme "CBeToBbIE sBJICHUA"

102 [ToBTOpenue, o600menue. Pabora ¢ Tekcramu no teme "KBanToBas u sigepHas puzuxa'

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME










