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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1o (Qu3uMKe Ha YypPOBHE OCHOBHOTO OOIIET0 0OOpa3oBaHUs
COCTaBJicHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHOil paboueid mporpaMMbl BOCIUTaHUS U
Konuenuuu npenonaBanust yueoHoro npeamera «Dusnkay.

Conmepxanue mporpaMmbl MO (U3MKE HANpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYArOIIMXCS M OPTraHU3alMI0 H3yYCHUS
Gbu3NKM Ha NESITebHOCTHOM OcHOBe. B mporpamme mo (u3Mke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu tpedoBanuit ®I'OC OO0 k
TJTAHUPYEMBIM JTMYHOCTHBIM U METAIPEIMETHBIM Pe3yJIbTaTaM OOyYeHHs, a TAKKe
MEXKIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00I11eT0 00pa30BaHUsI.

[Iporpamma no ¢u3uke ycTraHaBIMBaET paclpeiesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), npeajaracT IPUMEPHYIO MOCIE0BATEILHOCTD
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJACP)KAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyHArOITNXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell mporpaMMbl O Y4EOHOMY IIPEIMETY .

®duszuka SBIAETCA CHCTEMOOOPA3yIOIIMM JJs  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (hHU3HUECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIIECCOB
W SBJICHWM, H3y4YaeMbIX XUMHEH, OHoJorMel, acTpoHoMHEH U (PU3HUYECKOU
reorpaguei, BHOCUT BKJAJ B €CTECTBEHHO-HAy4YHYIO KapTHUHY MHPAa,
NpeNoCTaBIsieT HauOoJiee SCHble O0pa3lbl TMPUMEHEHHS HAy4YHOTO METoja
MO3HAHMsI, TO €CTh CII0C00a MOIyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 THaBHBIX 3a/a4d (PU3UYECKOTO 0O0pa3oBaHUS B CTPYKTypEe OOIIETO
0o0pa3oBaHMsl COCTOMT B (POPMHUPOBAHMUU E€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH U
UMHTEpeca K HayKe y 00y4aromuxcsl.

N3yuyenne ¢Qusukun Ha 0a30BOM ypOBHE MPEIIOJAraeT OBJAJCHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMIMMH €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OICHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHNUS;

e UWHTEPIPETHPOBATH  JAaHHBIE W  WCIOJIL30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA IS MOJTy4YE€HUS BHIBOJIOB.

[lemn wsyueHus ¢GU3NMKA HA YPOBHE OCHOBHOTO O0OIIEro 0O0pa3oBaHUs
onpenenensl B Konnenmuu mnpenogaBaHusi ydeOHoro mnpeamera «Duszuka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit ®@eaepanuu, pean3yrOMIMX
OCHOBHBIE  00I1€00pa3oBaTeIbHbBIE MPOrPAMMBI, YTBEPKIEHHOW peIICHUEM



Komnnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekaopst 2019 r. Ne [1IK-4BH).
Heaun uzyyenust Gpusnku:

IpHOOpETCHUE HMHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HAaydHOMY
U3YYCHUIO TMPUPOJIBI, PA3BUTHE HX HMHTE/UICKTYAJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMTO3HAHUS U (DOPMHUpPOBAHHE
MCCIICJIOBATEIILCKOTO OTHOIIICHUS K OKPYKAIOIIMM SIBIICHUSIM;
dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
(dbopMUpOBaHHE TPEICTABICHUNA O POJU (U3UKH JUIS PA3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHH;

pa3BUTHE  TPEACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
1po(heCCHOHAILHOM IeATEIPHOCTH, CBI3aHHON ¢ (PM3UKOM, MOArOTOBKA K
JaJbHeNIIeMy 00yYeHHIO B 3TOM HAIIPaBIICHUH.

JlocTrKeHHME 3TUX IIeJIeld MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
ob1mero 06pazoBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIOIINX 3a1aY:

npuoOpeTeHue 3HAHUH O JHUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, DJIEKTPUYCCKUX, MAarHUTHBIX U KBAaHTOBBIX
SIBIICHUSX;

pUOOpPETCHNUE YMEHUN OMHCHIBATh U OOBSCHATH (DU3UUECKUE SBICHUS C
WCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHHM;

OCBOCHHE METOJIOB pEIICHHUsS TMPOCTCHINUX pacdETHBIX 3a7ad ¢
UCTIOJIb30BaHUEM buznIecKux MOJIeTICH, TBOPUYECKHUX U
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOJIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTtopHble  pabOTBI W DKCIEPUMEHTAJIbHBIC HUCCICOBAHHS C
UCTIOJIb30BaHUEM H3MEPHUTEIBHBIX MPHUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHpOpMaIel (HU3UIECKOTO COJMEpIKaHMUS,
BKJIFOYAsi HHPOPMAIIHIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKU, aHATH3 U
KPUTUYECKOE OIICHUBAHUE NH(OPMAITUH;

3HAKOMCTBO €O c(hepamu mpodeccuoHaIBHOHN IeSTEIIbHOCTH, CBI3aHHBIMU
¢ (¢u3MKOW, M COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (PU3UIECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obOpazoBaHust oTBOAUTCS 238 "acoB: B 7 ki1acce — 68 yacos (2 yaca B He/IeN0), B 8
Kjacce — 68 gacoB (2 vaca B Hezemo), B 9 kiacce — 102 yaca (3 yaca B Hezelto).

[Ipennaraemsiii B mporpamMmMe no ¢Gpu3Mke rnepedyeHb JadbopaTOpHBIX padoT U
ONBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEIb JeJIaeT BEIOOp MPOBEACHUS



Ja00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEU
o0yJaromuxcsl, CIMCKa SKCIIEPUMEHTANBHBIX 3aJaHuil, MpesiaraeMblX B paMKax

OCHOBHOI'O TOCYAApCTBEHHOT'0 3K3aMEHa M0 (pU3UKE.
COJAEP)KAHUE ObYYEHUA

7 KJIACC

Pa3znen 1. ®u3uka u eé posib B NO3HAHUM OKPY/KAIOLIEr0 MHPA.

@dusuka — Hayka O mnpupone. SBneHus npupoapl. PU3HYECKUE SBICHUS:
MEXaHU4ECKHUE, TEIUIOBBIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BenuuuHbl. M3Mepenue ¢usnyeckux BenuyuH. Pusznueckue
npubopsl. [lorpemuocTts usmepennii. MexxyHapoiHasi CUCTEMA €AMHMIL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4alOT MPUPOIY.
EcTecTBEHHO-HAYYHBII METOJl IMO3HAHMS: HAOJIIOJCHHE, MOCTaHOBKA HAyYHOTO
BOIPOCA, BbIIBUYKEHUE TUIIOTE3, SKCIEPUMEHT 110 MPOBEPKE TMIIOTE3, OOBSICHEHHUE
HabmrogaemMoro sABieHus. Onucanue GU3NUECKUX SIBICHUN C TIOMOIIBIO MOJEJIEH.

Jemoncmpayuu.
1. MexaHuuecKkue, TEIUIOBbIC, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC
SIBIICHUS.

2. duzuyeckue nNpuOOPHI U Mpoleaypa IPSIMbIX U3MEPEHUIN aHATOTOBBIM U
(P POBBIM MPUOOPOM.

Jlabopamopnvie padbomul u onvimol.

1. OnpeneneHue IEHBI IEICHUS KAl HU3MEPUTEITHLHOTO TIpHOOpAa.

2. M3mepenue pacCTOSTHHMN.

3. HW3mepenue o0bEéMa KUAKOCTH U TBEPIOTO Tea.

4. OnpeneneHue pa3MepoOB MabIX TEN.

5. W3mepenue TeMreparypbl HpU MOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TeMIIEpaTyphl.

6. lIpoBeneHue uccnenoBaHus MO MPOBEPKE TMIOTE3bI: NAIBHOCTHh MOJETA
nIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJbllle, 4eM OOJIbIlle BhICOTA
yCKa.

Pa3znen 2. [lepBoHayasibHbIe CBeAeHUSI 0 CTPOEHNH BelleCTBA.

CtpoeHue BelIeCTBA: aTOMbl M MOJIEKYJb, HX pa3Mmepbl. OIbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmkenue yactul BemiecTBa. CBS3b CKOPOCTH JBWKEHHUSI YACTHUI[ C
Temriepatypoii. bpoyHoBckoe aBwxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE I'a30B, KUAKOCTEH M TBEPABIX
(KpUCTAIUIMYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMHU BEUIECTB B Pa3HBIX



arperaTHbIX COCTOSIHMSIX U MUX aTOMHO-MOJIEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpayuu.

1. HaGmonenrie 6poyHOBCKOIO TBUKEHUS.

2. HaGmonenue nuddysuu.

3. HaGmionenue  sBieHUN,  OOBSICHSIOMIMXCS  NPUTSHKCHUEM WU

OTTAJIKUBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnvie padomel u onvimol.

1. Onenka pAuameTpa aroMa METOAOM PsIoB  (C  MCIIOJIb30BAaHUEM

dboTorpadwuir).

2. OnbITeI O HAOJIOACHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Paznen 3. JIBu:xkeHue U B3auMoAeiCcTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh NPU HEPABHOMEPHOM ABWKEHHH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne uHepUMHU. 3aKOH HMHEPLHUHU. B3auMojelcTBHE Tel Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.

Cuiia kak XapakTepucTuka B3auMmozeicTBus Teil. Cuila ynpyroctd M 3aKoH
['yka. MI3Mepenune cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CHUJIA
TskecTd. ChJia TSHKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crioxkenune
CWJI, HAPABJIEHHBIX O OJHOW HpsiMOW. PaBHoxelcTBytomas cuil. Cuila TpeHUsI.
TpeHue CKoJIbKEHUS U TPeHUE OKosA. TpeHue B MpUpoje U TEXHUKE.

Jemoncmpayuu.

Habmrogenne MexaHnuecKoro JIBUKEHUS TeTa.

N3mepeHne CKopoCTH NPSAMOJIMHENHOTO ABUKEHHS.

HaOnronenue siBneHus nHEpUUU.

Habmronenue nsMeHeHust CKOpOCTH MPU B3aUMOICUCTBUM TEI.

CpaBHeHHE MacC MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CuJl, HallpaBJICHHBIX 110 OJTHOW MPSMOMU.

JIaﬁopamopubte pabomul u onvimeol.

1. OnpeneneHre CKOPOCTA PAaBHOMEPHOIO JIBMKEHUA (IIapUKa B >KUIAKOCTH,

AN

MOJIEJIH SJCKTPUUECKOTO aBTOMOOMIIS M TaK Jiajee).

2. OmpeneneHue cpeaHeil CKOPOCTH CKOJBXEHUs OpycKa WM IIapuKa Mo
HAKJIOHHOM MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPOTO Tea.



4. OmBITHI, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTH pacTsuKeHUs (aedopmanun)
MPY>KUHBI OT TPUII0KEHHOUN CUIIBI.

5. OmBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKMAKOCTEH U ra30B.

JaBnenue. CnocoObl yMEHBUIEHUS M YBEIUYECHUS J1aBiieHUd. JlaBieHue rasa.
3aBUCHMOCTh JaBJI€HHUA raza OT oO0b&ma, TemmepaTypsl. [lepemaua maBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTSIMU U razamu. 3akoH [lackans. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS KUJIKOCTH OT TIyOWHBL [ mapocraTmyeckuid
napajaokc. Coobiaronuecs cocyabl. [ napaBamuyeckue MexaHU3Mbl.

Atmocdepa 3emnn u atmocdepHoe naBiaeHue. [IpUUMHBI CyHIECTBOBAHHUS
BO3MymHONW 000y0uku 3emiu. OmbiT Toppuuerm. M3mepenue armocdepHOTo
JaBJeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABICHHS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 1151 U3MepeHus: aTMOC(HEPHOTO 1aBJICHHUS.

JelicTBue KUIAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TEJO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

emoncmpayuu.
3aBUCUMOCTH AABJIEHUS ra3a OT TEMIEPaTyphl.

[lepenaya naBiaeHUA )KUJIKOCTBIO U TA30M.

CooOmaroiuecs cocy/ibl.

['mppaBnuyeckunii npecc.

[IposiBneHue neicTBHUS aTMOC(PEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHUIIBI OT 00bEMA MOTpPYKEHHOM YacTu

T€Ja ¥ IJIOTHOCTH JKHIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeJl: IUIABAHUE WM NOTPY’KEHHE TENl B 3aBUCUMOCTH

OT COOTHOLIEHUS IUIOTHOCTEN TeJa U KUIKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HMccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJE OT 00bEMa MOrpyEHHOU B
KUJKOCTh YaCTH TeJa.

AN

=

2. OmpeneneHve  BBITATIKUBAIONIEH  CHUJIBI, JICUCTBYIOIEW Ha  Telo,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTHU BHITAJIKUBAIOILIECH CUIIBI, ICMCTBYIOLIEH Ha TEJIO
B ’KMJIKOCTH, OT MacCChI Tea.

4. OnbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH  CHIIBI,
JNEUCTBYIOIIIEH Ha TeJNO B JKUJIKOCTH, OT O0BEMA MOrpYKEHHOM B
JKHUJIKOCTh YaCTH TeJa U OT INIOTHOCTH JKUJIKOCTH.

5. KoHCTpynpoBaHHE apeoMeTpa UM KOHCTPYMpPOBAHUE JIOJKH U
OIIpeNICJIEHUE €€ TPY30II0ABbEMHOCTH.



Paznen 5. PaGoTa 1 MOIIHOCTH. DHEPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio
paBHOBecusi pblyara. [lpumMeHeHue TmpaBuiia paBHOBECHUs pbluara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix wMexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass odHeprud. KunHernueckas M IMOTEHUWAJIbHAs DHEPrUs.
[IpeBpailieHrie OTHOTO BHUJIa MEXaHUYECKOU IHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpuMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie padbomel u onvimol.

1. Ompenenenue pabOThl CHIIBI TPEHHUS MPU PABHOMEPHOM JBHKCHHUH Teja

10 TOPU3OHTAIBHOW IOBEPXHOCTH.
2. HccnenoBaHue ycla0oBUK PAaBHOBECHS phlUara.
3. Nsmepenue KII/] HaKTOHHOW MIOCKOCTH.

4. M3yueHue 3aKOHA COXPAHCHUS] MEXaHUYECKOU SHEPTHUU.
8 KIIACC

Pa3nea 6. TenioBLIe ABJICHUS.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BelecTsa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAIOIINE
OCHOBHBIE IT0JIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.

Mogenu TBEPIOro, KHUAKOIO M Ta3000pa3HOrO COCTOSIHMM BEIIECTBA.
Kpucramnuueckue u amopgusie tena. OObICHEHUE CBOMCTB Ia3oB, KUAKOCTEN U
TBEPABIX TEJ HA OCHOBE IMOJOKEHUA MOJIEKYJISIPHO--KUHETUYECKON TEOPHH.
CMaunBaHKe U KalWJULIpHBIE sBIEHUS. TermoBoe paclunpeHue 1 CKaTue.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOpPOCTBbIO TEIJIOBOIO JBM)KEHUS
yactull. BHyTpenHssi sHeprusa. CrocoObl M3MEHEHHUsI BHYTPEHHEH SHepruu:
TeIuIonepeaya u COBEpLICHHE padoTHI. Bune TEIUIoNEepe1adun:
TEIIONPOBOAHOCTh, KOHBEKLUS, U3TyUYEHHUE.

KonnuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BEUIECTBA. TemiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro OanaHca. [lnaBienwe wu
OTBEpPJCBAaHUE KPUCTAUIMUECKUX BELIECTB. YJeNbHAas TEIUIOTA IIJIaBJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenme. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPATypbl KHIIEHHS OT aTMoc(hepHOro
JABJICHUS.

BnaxnocTs Bo3ayxa.

OHeprus ToIIuBa. Y 1ebHasl TEIJI0Ta CTOPAHHUSL.



[IpuHuunel paboTsl TeraoBbiX aBurarenei KIIJ[ TemmoBoro auratesns.
TeruioBble IBUTATENIN U 3aIIUTAa OKPYKAIOIIEH CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCaX.

Hemoncmpayuu.

1.

wok v

Y ® N

Hab6mronenne OpoyHOBCKOTO JIBHIKEHHUSI.

Hab6mronenue nuddysun.

HaOmronenue siBieHNi CMauyuBaHUS U KaUJUISIPHBIX SIBIICHUIA.
Ha0nronenue TemioBoro pacimpeHus Ted.

W3meHenue maBieHHs Ta3a IpU U3MEHEHUH 00bEMa M HArpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBuiia u3MepeHus TeMIEpPaTyphl.

Bune! Teruionepenauu.

OxJytakIeHue ITpU COBEPIICHUU PabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMHU CUJIaMHU.

. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMYHbBIX BEIIECTB.

. HaGmronenue xumeHus.

. HaGmronenne mocTossHCTBa TeMImepaTyphl IPH TUIABIICHUH.
13.

Mopenu TeruI0oBBIX IBUTATEIICH.

Jlabopamopnsie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSHKCHHUS.
OneITHI IO BHIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOTIOMEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XKUIAKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OaJJTOHE IIITPHIIA.

OnbITEl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JIaBJICHUS BO3JlyXa OT €ro
00BbEMa 1 HArpEeBaHUS WA OXJIAXKICHUSI.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenue wu3MeHEHUsI BHYTpPEHHEW DSHEprud Tejla B pPe3ysbTaTe
TeIIoNepeau U padOThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIIOOOMEHA TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuYeu BOJIBI.

OnpeneneHue  KOJUYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TEII000MEHE C HArPEThIM METAIUNIMYECKUM LIHJIUHIPOM.

OmnpeneneHue yiebHON TEMIIOEMKOCTH BEILIECTRA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpenesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/TyXa.

Onpenenenue yaeabHOW TEIIOTHI MIAaBICHUS JbA.

Pa3znen 7. BHeKTpl/I‘IeCKI/Ie U MAaromTHbBIC ABJICHUA.



Onexrpusanus Ten. JlBa poaa 3JIEKTpUUYECKUX 3apsanoB. BiammopeiicTBue
3apsoKeHHBIX  Teil. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX T€J OT BEJITMYUHBI 3apsI0B U PACCTOSHHS MEXK]Y TEJIaAMH).

Onexrpuyeckoe nose. Hanpsok€HHOCTh anexTtpudeckoro mnons. IlpuHnun
CYINEPHO3UINH INEKTPUUECKUX MOJIEN (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBbIA 3JEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBOOHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAaHEHUS
AIIEKTPUYECKOTO0 3apsijaa.

ONEeKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOI'O TOKA.
WcTOYHUKN TOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuyeckasd nenb. Cuna  Toka.  DJIEKTPUYECKOE  HaIpSIKEHUE.
ConpoTuBIIeHHE MPOBOJHMKA. Y IEIBHOE CONPOTUBJIEHUE BewlecTBa. 3akoH Oma
Uit ydactka nenu. [locnepgoBarenlbHOE M MApajuIeNIbBHOE  COEIMHEHHE
IIPOBOJTHUKOB.

PaGora u MomHOCTh »3yekTpudyeckoro Toka. 3akoH Jlxoyms—JIenma.
DneKTpuUecKue IenH U MOTPEOUTENN deKTpuIeckor sHeprun B ObiTy. Kopotkoe
3aMBbIKaHUE.

[locTosiHHBIE ~ MarHWTHL.  B3auMopelcTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHOe nosie. MarautHoe mnosie 3eMJIM M €ro 3Ha4eHME Ul )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarautHoe Moje 3JEKTPUYECKOro Toka. IIpumeHenue
AIIEKTPOMArHuTOB B TEXHUKE. JleiICTBME MArHUTHOTO MOJISl HAa MTPOBOJIHUK C TOKOM.
ONEeKTpOABUIATENb IOCTOSSHHOTO TOKAa. VICIOnIb30BaHME 3IIEKTPOJABUTATENEH B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. ABieHne MeKTpOMarHuTHON uHAyKuuu. [IpaBuno Jlenna.
DNeKTporeHepaTop. CrocoObl  TOJIy4eHHS ~ DBJCKTPUUYECKON  DHEPrUu.
DNEKTPOCTAaHIMKU Ha BO30OHOBISIEMBIX HCTOUHHUKAX YHEPTHUH.

Hemoncmpayuu.

DIIEKTpU3ALMS TEN.

JIBa poJa 3JIEKTPHUYECKUX 3apsAJI0B U B3aUMOJICHCTBHE 3apsHKCHHBIX TElL.
Y CTpONCTBO U AEHUCTBUE IIEKTPOCKOIIA.
OnekTpocTaTudecKkass UHAYKIUS.

3aKOH COXPAHEHUS JICKTPUUYECKUX 3aPSI0B.
[TpOBOJTHUKH U TU3NEKTPUKU.

MopenupoBaHue CUIIOBBIX JIMHAW 31EKTPUUECKOTO MOJIS.
VCTOYHHMKYM TIOCTOSIHHOT'O TOKA.

JIeiCTBHS JIEKTPUIECKOTO TOKA.

10. DIEKTPUYECKUIN TOK B KUIAKOCTH.

11. ['a30BBIM pa3psa.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

W3mepeHue cuibl TOKa aMIIepMETPOM.

M3MmepeHne 31eKTPUIECKOro Haps>KEHHsI BOJIBTMETPOM.

Peocrar u marazuH cONpOTUBIICHUN.

B3aumojielicTBuE NOCTOSIHHBIX MarHUTOB.

MonenrpoBaHue HEBO3MOXHOCTHU Pa3/I€ICHU MMOJTIOCOB MarHUTA.
MopenrpoBaHue MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.

MarsuTHO€ 1oJje ToKa. DJIeKTPOMarHurT.

JleiicTBre MarHUTHOT'O NOJISl HA MPOBOJIHUK C TOKOM.
DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW MHIYKIUU.

Omneitel @apajes.

3aBUCUMOCTh HAIlpaBJIEHUS MHIYKIHMOHHOIO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopnvie padomel u onvimol.

1.

SANENANEF o

10.
11.

12.

13.
14.

OneiTel MO HAONIOMACHHWIO DSJCKTPU3ANMHM TEI WHAYKIUEH U TpHU
COMPUKOCHOBEHHH.

HccnenoBanre AEUCTBUS SJIEKTPUUYECKOTO TMOJSI HA MPOBOJHHUKU U
JUDJICKTPUKH.

COopka u mpoBepKa paboThI MEKTPUIECKON €N TTOCTOSHHOTO TOKA.
V3mepenne u peryaupoBaHie CHITbI TOKA.

N3mepenue 1 peryanmpoBaHie HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 Pe3ucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HAPSHKEHUS HA PE3UCTOPE.

OnBITHI, JTEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIIEKTPUYECKOTO
COMPOTHUBJICHUSI TIPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMEPEYHOIO
CEUYEeHMS U MaTepuara.

[IpoBepka mpaBuiia CIOXKECHHS HANPSHKEHUH TPU  TOCIEIOBATSIIBHOM
COEITMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiaa JJIS CHJIBI TOKa TPH TapaUIeIbHOM COCIWHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH JJEKTPUYECKOTO TOKAa, BBbIACTISEMOM Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTU CUJIBI TOKA, MAYIIETO Yepe3 JIaMIOYKy, OT
HaIpsHKEHUs Ha Heil.

Omnpenenenue KIIJI narpeBarens.

HccnenoBanre MAarHUTHOTO B3aMMOJICUCTBHS TIOCTOSTHHBIX MarHUTOB.



15. I3ydyeHre MarHuTHOTO IOJS  IIOCTOSIHHBIX ~ MAarHuTOB IMpU  HX
00BETMHEHUH U Pa3ICICHUM.

16. MccenoBanye NEVCTBUS DJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITEI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBHS
KAaTyIIKM C TOKOM M MarHaTa OT CHJIbl TOKA W HAlpaBJEHUA TOKa B
KaTyLIKE.

18. I3yueHue nelcTBUSI MAarHUTHOTO MTOJISI HA IIPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl JIEKTPOBUTATEIS.

20. U3mepenue KII/] anekTpoaBUraTeibHON YCTAaHOBKH.

21. OnpITBI TIO HKCCIICIOBAHUIO SIBJICHUSI JJEKTPOMAarHUTHOW WHAYKIIWH:
UCCJIEIOBAHNE W3MEHEHHUI 3HAYEHUS W HANPAaBICHHUS HWHIYKIIMOHHOIO
TOKaA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanudeckoe aABwkeHue. MarepuanpHas Touyka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXaHMYECKOr0 JBWKEHUS. PaBHOMEpPHOE NPSIMOJMHEHHOE
nBr>keHue. HepaBHOMEpHOE NpsiMONMHENHOE JBH>KeHUE. CpelHsss U MIHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMOosiMHEWHOe aBmxkeHue. CBoOoaHOE
nageHue. OnsITel [anues.

PaBHoMepHOE ABMkeHHE MO OKpyx)HOCTH. Ileprox m dacrora oOparieHwus.
JIuHeliHas U yriaoBas cKOpocTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHE.

[Tepsbiii 3akoH HetotoHa. Bropoit 3akon HeroToHa. Tperuit 3akoH HeroToHa.
[IpyHLIMN CyNIEpIIO3UIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cusia TpeHHUsI: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUIbI TPEHUS.

Cuna TsKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO
najgeHus. J[Buwxenune mianetr BOkpyr Connuna. IlepBas kocmuueckass CKOpPOCTb.
HeBecomocCTh U eperpysKu.

PaBHoBecue marepuanbHON TOUKd. AOcomoTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO BpaleHus. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynee Tena. M3meHenne mmnynbca. UMmynbe CHIlbl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTUBHOE IBUKEHHUE.

Mexannueckass pabotra W MOIIHOCTh. PaboTa cui TsSXKecTH, YyHpyrocTw,
Tpenus. CBsA3b SHEpruu u padbotel. [loTeHnnanbHast FHEPrUs Teia, MOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus cxaTon npyxuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKOW HSHEPrUU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
SHEPIUH.

Jemoncmpayuu.
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9.

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

HaOmroienre MexaHu4ecKoro JIBMYKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX Tl
OTCUETA.

CpaBHEeHHE TyT€d W TPAEKTOPUI JBHWKEHHUS OJIHOIO M TOrO € Tela
OTHOCHUTEJILHO pa3HbIX TEJI OTCUETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJIUHEITHOTO IBUKCHMUSL.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBUKEHHS.

HaOmronenue ABMKEHUS Tea MO OKPYKHOCTH.

HaOmronenne MexaHUUYeCKUX SIBICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBH)KEHUHU
OTHOCHUTEJIFHO KaOHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHSI Telda OT MacChl Teja M JCUCTBYIOIIEH HAa HEro
CUJIBL.

HaOmronenue paBeHcTBa CUIJI IPU B3aUMOJICHCTBUM TEIL.

MN3MeHeHne Beca Tesna Ipu YCKOPEHHOM JIBUKEHUH.

[Tepenava umityabca Ipu B3aUMOICHCTBUH TEJ.

[IpeoOpa3zoBanus SHEPTUH MTPU B3aUMOICHCTBUU TEIL.

CoxpaHeHre UMIYJIbCca MPU HEYTIPYTOM B3aUMOICHCTBUM.

CoxpaHeHre uMMyJibca Mpu abCOTIOTHO YIIPYTrOM B3aUMOJICUCTBHUU.
HaGmronenne peakTHBHOTO JBUYKCHMUS.

CoxpaHeHre MEXaHHUYECKON IHEPTUH MIPH CBOOOTHOM I1aJICHHUH.
CoxpaHeHre MEXaHUYECKOW SHEPIUU MPHU JBHKCHUU TeJa Mo ACHCTBHEM
MPY>KUHBI.

Jlabopamopnsie pabomuel u onvimol.

1.

KoHcTpynpoBaHue Tpakra JJjisi pa3roHa W JajdbHEWIIEro paBHOMEPHOTO
JBIDKEHUS TIAPUKA WA TETIEKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHUS OpyCcKa WM JIBUKEHUS
HIapuKa 1o HaKJIOHHOU IJIOCKOCTH.

OmnpeneneHue yCKOPEHHS Teja IMPU PaBHOYCKOPEHHOM JBIDKCHHH I10
HAKJIOHHOM MIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKEHUN 0€3 HaYaIbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU IIPU PABHOYCKOPEHHOM JBIKCHHH 0€3
Ha4yaJbHONH CKOPOCTH ITYyTH OTHOCATCS KakK pPsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJTMHAKOBEI.

HccnenoBanre 3aBHCUMOCTH CHJIBI TPEHHS CKOJBKEHHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHHUSI.

Omnpenenenue kodpduireHTa TPEHUS CKOJIbKCHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.



9. OmpeneneHue paboTbl CHIIBI TPEHUS MPU PABHOMEPHOM JBHKEHUM Tella
110 TOPU3OHTAJILHOW MMOBEPXHOCTH.

10. Onpenenenue pabOTHI CHJIBI  YIPYTOCTH TIPH  TOOBEME Tpy3a C
MCIIOJIb30BAHUEM HEIOJABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHne 3aK0OHa COXPAHEHHS SHEPTHH.

Paznen 9. Mexanuveckue Kojae0aHus U BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTyJa. MaTeMaTndecKui U NPYKUHHBIM MasTHUKU. [IpeBpaienne
HHEPTUU MPH KOJIeOATETHHOM JIBUKEHUH.

3aryxatomue — koneOanus.  BwiHyxkaeHHble — KoneOaHusi.  Pe3zoHaHc.
Mexannueckue BoJHbl. (CBoiicTBa MexaHWueckux BOJIH. [IpomosibHbBIE H
MONIEPEYHbIE BOJHBIL. J[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa M BbicOTa TOHa. OTpaxeHue 3Byka. MHdpazByk u
YIbTPa3BYK.

emoncmpayuu.

1. HaGmonenne koneOaHMid TeN TMOJ IEHCTBUEM CHIIBI TSOKECTH W CHITBI
YIPYTOCTH.

HabGmronenue kosiebanuii rpy3a Ha HUTU U Ha MPYKUHE.

HaGrogenue BIHY ) ACHHBIX KOJI€OaHHU U pEe30HaHCA.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Habmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHUI pE30HAHC.

Jlabopamopnwie pabomel u onvimol.

1. OnpeneneHue dYacTOTHI W TeEpHOJa KOJIEOAHWH MaTEMaTUYECKOTO

SANN A

MasiTHUKA.

2. OmpeneneHue 4acTOThI U NEpHoJia KOJIeOaHU M MPy>KMHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH Mepuoja KojieOaHUN MOJIBEIIEHHOIO K HUTHU
rpy3a OT IJIMHBI HUTH.

4. VccnemoBaHue 3aBUCHUMOCTH MEeproAa KOJIeOaHUM MPYKUHHOTO MasITHHKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpUOJa KOJIeOaHHM rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl rpysa.

6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCMMOCTh  TIepuoAa  KoJieOaHMi
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. VI3Mepenue yckopeHusi CBOOOHOIO MaJICHUS.

Paznen 10. Dy1eKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.



DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJIHBL.  (CBOMCTBa
AIIEKTPOMArHuTHeIX BOJH. lllkana 3JeKTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.

DJeKTpoMarauTHas npupoga cera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBeTa.

Jemoncmpayuu.

1. CBolicTBa 3J€KTPOMAarHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. VM3ydyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C MOMOUIBI0O MOOHMIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbBIE ABJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounmkm — ceera.  [IpsimonmnenHoe
pacnpoctpaneHue cBera. 3atMeHus ConHna u Jlynel. Otpaxkenne ceta. [lnockoe
3€pKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesnomieHUs cBeta. llosiHOEe BHyTpeHHEe
OoTpakeHue cBeTa. Vcrnonb30BaHWE TIOJHOIO BHYTPEHHETO OTPAaKE€HUSA B
ONTHYECKUX CBETOBOJIAX.

Jluaza. Xonm sywedt B gnuH3e. Onrtuyeckass cucreMa (¢oToarmapara,
MUKpPOCKOIa M Teyeckona. ['Jla3 kak onTuyeckas cuctema. binM3opykocTs u
JAIbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. OmnbiTel Hblotona. CroxxeHue
CIEKTpaJbHBIX I[BETOB. Jlucniepcust cBeTa.

Hemoncmpayuu.

[IpssMONMHEWHOE PacIIPOCTPAaHEHUE CBETA.

OTpakeHue cBera.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomienue caerta.

OnTuveckuii CBETOBO/.

Xox srydeil B coOuparonieit JInH3e.

XO0J Iy4yer B pacCEenBaIOIIEH JINH3E.

[Tonyuenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

W e Nk

[Tpuniun peiictBus doToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mogens riasa.

11. Paznmoskenne 6emoro cBeTa B CEKTP.

12. [lomydenue 6enoro cBeTa Npu CI0KEHUH CBETA PAa3HbBIX IIBETOB.
Jlabopamopnsie pabomel u onvimol.

1. WccnenoBanue 3aBUCHUMOCTH YIJIa OTPa)XEHHUS CBETOBOTO Jyya OT yria
NaJICHUs.



2. V3ydeHue xapakTEpPUCTUK U300paKEHUSI PEMETA B TIIOCKOM 3€pKaJle.
HccnenoBanre 3aBUCUMOCTH YIUIa MPEJIOMIIEHUSI CBETOBOTO JIyda OT yIJia
NaJEHUS Ha TPAHULE «BO3TyX—CTEKIIO».

4. TlomydeHnue n300paxeHH ¢ MOMOIIbIO COOUparOIIel TUH3BI.
Onpenenenue (HOKYCHOTO PACCTOSHUSI U ONTUYECKON CHIIbI coOMparoiien
JIMH3BI.

OMNBITHI IO Pa3NIOKEHUIO OEIIOTO CBETA B CIIEKTP.
OmnbITEl MO BOCHPHATHIO I[BETA MPEIMETOB MPH MX HAOMIOJACHUU uepe3
[[BETOBbIC (DUIIBTPHI.

Pa3nen 12. KBanroBble IBJICHUS.

OmnbiTel Pe3epdopaa u mimanerapHas mojenb aroma. Mojaenb aroma bopa.
HcnyckaHue v NoromeHne ceeta aroMoM. KBaHThI. JInHenyaTble CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u raMma-u3nydeHusi. CTpoeHHEe aTOMHOTO
anpa. HykionHas wmopaenb artomHoro szapa. HW3ortonsl. PaanoakTrBHBIE
npeBpauieHus. [lepron monypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAJ0BOTO M MAaCCOBOI'O YHCEIL.
DOHeprusi CBA3M aToMHBIX sanuep. CBs3p Macchl M 3Heprud. Peakumu cuHTe3a u
nenenus anep. crounuku sHeprun CosHIa U 3BE3I.

SAnepnass sHepreruka. J[eMCTBUS paguOaKTUBHBIX HW3IYYECHHUN Ha IKUBbBIC
OpraHu3MBbl.

Jemoncmpayuu.

CreKTpbl U3Ty4YEHHUsI U MOTJIOMICHHUS.

CnexTpsl pa3Iu4HbIX ra30B.

Cnektp Bogopoza.

Hab6nronenue tpekoB B kamepe Buibcona.

PaGota cuéTunka HOHU3UPYIOMINX U3TYyUEHUI.

Peructpanus nzmydeHus: IpUPOIHBIX MUHEPATIOB U MTPOAYKTOB.

JIaﬁopamopubte pabomul u onvimeol.

1. HaOumroneHue CILTOIIHBIX U IMHEWYAThIX CHEKTPOB U3ITyUEHHUS.

2. HccnenoBaHrne TpPEKOB: M3MEPEHUE SHEPIHMM YACTHUIBI 110 TOPMO3HOMY
nyTu (1o poTorpadusim).

3. M3MepeHue painoakTUBHOTO OHA.

IHoBTOPHUTEIHLHO-00001IAO AT MOTYJIb.

[ToBTOpHUTENHHO--0000IIAIOIINI MOIYJIh IPEIHA3HAYCH JIJISI CHCTEMAaTHU3aluN

u  0000meHWs TPEIMETHOTO  COACp)KaHWSA ©  OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHy 1Mo (Qu3uke s 00ydaromuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeaMerT.

I



[Ipy M3ydyeHUU AAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIEYMBACTCS JOCTHKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHwus, (opMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUM TPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUAMH OOBACHATH (pu3myeckue
SIBJICHUSI, TPUMEHSS MOJIyYCHHBIE 3HAHUWA, pelIaTh 3aJa4yd, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Peaanu3yeTcs
32 CYy€T TOro, 4Yro OOy4YallIHecs BBIMOIHSIIOT 3aJlaHdsd, B KOTOPBIX UM
NpeIIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3rdecKue SBICHUS B OKPYKAIOIICH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;

WCIIOJIb30BATh HAYYHBIC METOJBI UCCICIOBAHUS (PU3HUCCKUX SBICHUN, B TOM
YUCJIE IJI POBEPKU TUIIOTE3 U MOIYUYEHHS TEOPETHUECKUX BBIBOJIOB;

OOBSACHITh HAy4YHbIE OCHOBBI HamboJee Ba)KHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCIIOIB30BaHUS PA3JINYHBIX HCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHHS U COXPAHCHUS BCEX MU3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMsA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3ydenue (u3uKu Ha YpOBHE OCHOBHOTO 00IIEero 0O0pa3oBaHUs HAIpPaBICHO

Ha JIOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30oBaTEIbHBIX
pe3yibTaTOB.

B pesynbTaTe nzyueHus pU3NKU HA YPOBHE OCHOBHOI'O OOIIET0 00pa3oBaHUs

y oOyuatomerocsi 0yayT cOpMHUpPOBaHbI CIASAYIOUIUE JTUUYHOCTHBIE PE3yIbTaThl B
YacCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

IPOSIBJIEHUE UHTEPECA K HICTOPUH U COBPEMEHHOMY COCTOSIHUEO POCCUHCKOM
buznyecKoil HayKu;

IIEHHOCTHOE OTHOIIICHUE K TOCTIKCHHSIM POCCUNCKUX YIEHBIX--(DU3UKOB;

2) rpasKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

TOTOBHOCTh K AKTUBHOMY y4YacCTHIO B 00CYXJACHUHU OOLIECTBEHHO 3HAUYMMBbIX
U OTUYECKHX TMPOOJIeM, CBS3aHHBIX C TPAKTUYCCKUM TPUMEHEHHUEM
JTOCTHKEHUHN PU3UKH;

OCO3HAaHHE BaXXKHOCTH MOPAIBbHO--3TUYECKHX IMPUHIIUIOB B ACATEIbHOCTH
YUYEHOT0;

3) 3cTeTH4eCKOro BOCIIMTAHUSA:

BOCIIPHUATHE ACTETUYECKUX KadyecTB (PU3MUECKON HayKd: €€ TapMOHUIHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NMO3HAHMS:

OCO3HaHWE IEHHOCTH (U3MYECKOM HAyKHM KaK MOUIHOTO HHCTPYMEHTA
MO3HAHUS MHUPA, OCHOBBI PAa3BUTHUSI TEXHOJIOTHI, BAKHEHIIEH COCTABISIOLIEH
KYJbTYPBI;

pa3BUTHE HAYYHOU JITIOO03HATEIHHOCTH, MHTEpPECa K HCCIEAO0BATEIbCKOM
NEATEIIbHOCTH;

5) <¢opvmupoBanus  KYJbTYPbl 3A0POBbS H  3MOLMOHAJBLHOIO
0J1aronosy4ns:

OCO3HaHWE LEHHOCTH Oe3omacHoro oOpa3a HU3HH B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpE, BaXKHOCTH TpaBUJ O€30IacHOro TIOBEIEHHUS Ha
TpaHCIOpPTE, Ha JOPOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM O0OpPYIOBAHHEM B
JOMAIIHUX YCIIOBHSIX;

c(hOpMHPOBAHHOCTh HaBBIKa pPeQIICKCHMU, TMPU3HAHWE CBOETO IIpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

aKTUBHOE y4YacTHE B PEHICHUM NPAKTUYECKUX 3ajay (B paMKax CEMbH,

o0pa3zoBaTrenbHON  OpraHu3aluu, Tropoja, Kpas) TEXHOJOTHUYECKOW U



COLIMAJIbHOW HAIPaBJIEHHOCTH, TPeOYIOIIUX B TOM 4HCIE M (PUINYECKUX
3HAHMU;

UHTEPEC K MPAKTHUECKOMY U3YUEHHIO MPodecCcuil, CBSI3aHHBIX ¢ (PU3UKOIL;
7) 3K0JIOrH4eCKOr0 BOCIIMTAHMSA

OpUEHTAlMsl Ha NMPUMEHEHHE (PU3MUECKUX 3HAHMW JUIsl pelIeHMs 3a1ad B
o0JacTl OKpy’Kalolleld Ccpenapl, IUIAHWPOBAHMUSA TOCTYNKOB M OIIGHKH UX
BO3MO>KHBIX ITOCIEACTBUAN IS OKPYKAIOIIEH CPEJIbI;

OCO3HaHHUE TI00AJBHOTO XapakTepa 3KOJOTHYECKUX MpoOJieM M MyTed uX
peuieHus;

8) aganTanum K M3MEHSIIOIUMMCH YCJOBHMSAM COLMAJIBHOW M NPHUPOIHON
cpeabl:

NOTPEOHOCTh BO B3aMMOJCHCTBHUM TPU BBINOJHEHUU HCCIEIOBAaHUN U
NPOEKTOB (HHU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSAM
Ipyrux;

NOBBIIICHAE YPOBHSA CBOEH KOMIIETEHTHOCTH 4epe3 IPaKTUYECKYIO
NEATEIIbHOCTD;

noTpeOHOCT, B (OPMUPOBAHWM HOBBIX 3HAHUM, B TOM 4YHUCIE
(GopMynupoBaTh WUIEH, MOHATHS, TUNOTE3bl O (U3MUECKUX OOBEKTaX U
SBJICHUSIX;

OCO3HaHUE Je(pUUUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEW B
obnactu HU3MKY;

IUTAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHUM HOBBIX (PU3UYECKUX
3HAHUM;

CTpEMJIEHHE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBSI3U MIPUPOABI, 00LIECTBA
¥ DKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3MUECKHUX 3HAHUM;

OLICHKA CBOMX JEHCTBUM C YYETOM BIMSHHS HA OKPYKAIOLIYI Cpeny,
BO3MOKHBIX INI0OAJIBHBIX MOCIEICTBUN.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbTate ocBOeHMsS MporpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO

obmero odpa3oBanus y obydvaromierocs 0yayT chopMHpOBaHEI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIONIIE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHA,
KOMMYHHUKATHBHBIC  YHUBEpCAJIbHbIC  y4YeOHBIC  JCHCTBHUS,  PETYJIATHBHBIC

yHUBEpCalbHbIC yUeOHbIE ICUCTBUSI.

ITo3naBaTe/bHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH

Ba3oBble Jjornueckue AeiicTBUA:



BBISIBISITh U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB
(s1BNIEHU);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALUNA, OCHOBAHUS IS
0000111eHNs U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IIPOTUBOPEUMS B PACCMAaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3U IMPU H3YyYEHUU (PUINIECKUX
SBJIGHUN M MPOIIECCOB, J€NaTh BHIBOABI C UCMOIb30BAHUEM JIETYKTHUBHBIX
Y UHAYKTUBHBIX YMO3AKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUUMH;

CaMOCTOSITENIbHO BBIOMpaTh CHoco0 pemieHus ydeOHOW —Qu3nveckon
3a/layu (CpaBHEHHE HECKOJIBKMX BAPUAHTOB pELIEHUs, BBIOOp HambOojee
MOJIXOJISIIIETO ¢ YYETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBblIe ucciieqoBarTeLCcKHe JeiCTBUSA:

UCTIOJIb30BaTh BOMPOCHI KaK UCCIIE0BATEIbCKUNA MHCTPYMEHT ITO3HAHMS;
MPOBOAUTH 10 CAMOCTOSITEIBHO COCTABIICHHOMY IIJIaHY OIBIT, HECIOKHBIN
¢u3nYeCKUil IKCIEPUMEHT, HEOOJBIIOE UCCIeN0BaHHEe (PU3UIECKOTO
SIBJICHUS;

OLICHUBaTh HAa TNPUMEHUMOCTh U  JOCTOBEPHOCTh HMH(OPMAILIHIO,
HOJYYCHHYIO B X0/ UCCIIEIOBAHNUS WM SKCTIIEPUMEHTA;

CaMOCTOSITENIbHO (POpMYIHpPOBaTH 0OO0OIIEHNS U BHIBOABI IO pe3yibTaTaM
pOBEIEHHOTO HAOJIOACHNUS, OIIBITA, CCIIEOBAHUS;

NPOTHO3UPOBATh BO3MOXKHOE JalipHeWiee pa3BUTHE  (DU3HUECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEAIOIOKEHHS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ nngopmanueii:

NPUMEHSTh pa3jIMYHbIC METOJbI, HHCTPYMEHTBI M 3alPOCHI MPH MOMCKE U
orbope MH(OPMAIUM WU JaHHBIX C YYETOM MPEIIOKCHHON ydeOHOM
bu3ndecKoi 3a/1a4u;

aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUIOB U (hOPM IIPEICTABICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAIBbHYIO (OpMYy  TpPEACTABICHUS
UHPOpPMAIIMM ¥ WUIIOCTPUPOBATh pEIIacMbIC 3aJadd  HECJIOKHBIMU
CXEMaMH, JHarpaMMaMH, HHOU TpadUKON U X KOMOMHAIIHSMH.

KOMMyHHKaTl/IBHBIe YHUBEPCAJIBHBIC yqeﬁﬂble HeﬁCTBHﬂ!

B XOC¢ OOCYXICHHUS Y4COHOro MaTepuaya, pe3yJbTaTOB JIA0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOIPOCHI I10 CYIIECTBY 00CYKIaeMO TEMbI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3a/Jaud W IOJJCpKaHUE
OaroxeaaTeIbHOCTH OOIICHUS;



COIIOCTABIIATh CBOM CYXKJEHUSA C CYXICHUSMH JPYTUX YYaCTHUKOB
Juanora, oOHapyKUBaTh Pa3IUUYKME U CXOACTBO MO3UIIHIA;

BBIPAJKATH CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAaX;
nyOJIMYHO NPEICTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBaHUS, IPOEKTA);

NOHMMAaTh W HWCHOJNb30BaTh  IpPEMMYyIIECTBA  KOMaHJIHOM U
WHAMBUAYAIIbHONH paOOThl MPH pPEIICHUH KOHKPETHOW (Qu3ndeckon
npoOIEMBL;

IIPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JOCTWKEHHUIO: paclpeiessiTe poiH, OOCYKIaTb IPOLECCh U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOICH;
BBIIIOJIHATH CBOKO YacTh paOOThI, AOCTUrasi KAYECTBEHHOI'O PE3YJIbTATA I10
CBOEMY HAINPABICHUIO W KOOPAUHUPYS CBOU JCHUCTBUSA C JPYTUMHU
YJICHAMHA KOMAaH/JIbI;

OLICHMBATh KAaye€CTBO CBOETO BKJIAJa B OOMIMHA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

PeryasiTuBHbIE YHHBepCcaJbHbIE Y4eOHbIE el CTBUSA

Camoopranusanus:

BBISIBJSITH TTPOOJIEMBI B JKM3HEHHBIX U YUYEOHBIX CHUTYaIHsIX, TPEOYIOIIIX
TUTsI petieHusT GU3NIeCKUX 3HAHUIM;

OPUCHTHPOBATHCA B  PA3IUYHBIX TOIXO0JAX TMPUHATHS  pEHICHUN
(MHIUBUAYyATbHOE, TPHUHATHE PEIICHUS B TPYIIIE, MPUHITHE PEIICHHMA
TPYIIION);

CaMOCTOSITEIIbHO COCTaBIIATh AITOPUTM pelIeHusT (PU3NIecKo 3a1auul Win
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh IIPeIIaracMbie BAPUAHTHI PEIICHU;
Jienath BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IPeajararh IUIaH €€ N3MECHECHMUS;
OOBSICHATH, TPUYUHBI  JIOCTIDKEHUS  (HENOCTIDKEHHUs) PE3yJbTaToOB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHUCIIE B XOJ BBIOJIHEHUS
(U3NYECKOr0 MCCIEOBAHMS WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENIECTB, W3MEHUBIIUXCA CHUTYyalllif, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejaoBeKa B XOJE CHopa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIrOTo;



IPU3HABAaTh CBOE MPaBO Ha OMIMOKY MpU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

NNPEAMETHBIE PE3YJIBTATBI

K koHIry o0yueHus B 7 Kjacce mpeMEeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

UCIIONb30BaTh  MOHATHS:  (U3MUEeCKHe W XUMHUYECKHE  SIBJICHMS,
HAOI0/IEHUE, HKCIIEPUMEHT, MOJENb, TUIOTE3a, CAUHHIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIIMHEMHOE), TPAECKTOpHUs, PaBHOACUCTBYIOIIAS
cuna,  gedopmarus  (ympyras, — IUTacTUYECKasl),  HEBECOMOCT,
COOOIIAOIINECS COCYIbI;

paznuyath siBneHus (Auddy3us, TEII0OBOE IBM)KEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWIKEHUE, MHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHOM OCBHIO
BpallleHus, Tiepeiaya TaBIeHus TBEPIBIMHU TeIaMH, KUIKOCTIMU U Ta3aMu,
atMoc(epHOe JaBJeHHE, IUIaBaHWE TEJ, MPEBpAIlCHUs MEXaHUYECKOU
HHEPrUM) MO OMUCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacrmo3HaBaTh MPOSIBICHHE HM3YyYEHHBIX (DU3MUECKHX  SBICHUH B
OKpY)XarollleM MHpE, B TOM uucie (PU3UYECKHE SBICHUS B MPHPOJE:
IpPUMEPHl ABMXKCHUS C PA3TUYHBIMH CKOPOCTSMHU B JKUBOM M HEXHBOU
npupoje, ACUCTBUE CHUJIbI TPEHUS B TMPUPOJE U TEXHUKE, BIHMSIHUE
aTMOC(EPHOI0 J1aBJICHUS Ha >KMBOM OpraHu3M, IJIABaHUE IO, pbluaru B
TeJIe YeNIOBEeKa, IPH 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/auy B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (DU3UUECKUX SIBJICHMUIA;
OMKCHIBaTh U3yYECHHBIE CBOMCTBA TeJ M (U3UUECKHUE SBJICHUS, UCIIONb3YSI
bu3nyeckue BeIuYnHbI (Macca, 00bEM, MIOTHOCTD BEIIECTBA, BPEMS, Ty Th,
CKOPOCTb, CPEIIHSASI CKOPOCTh, CHJIA YNPYTOCTH, CUJIAa TSKECTH, BEC Tea,
cuila  TpeHus, JaBleHue (TBEpAOro  Tena, KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CUJIa, MEXaHUYeCKas paboTa, MOIIHOCTb, IJIEUO CHIIBI,
MOMEHT CWJIbl, KO3Q(UIMEHT TOJE3HOro JEHCTBUS MEXaHU3MOB,
KMHETHYECKass U TOTCHIMAbHAS SHEPTus), NpU OMHCAHUHU MPABUIBHO
TPaKTOBAaThb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEIMYMH, UX
0003HAaYCHHUST W EIUHUIBI (PU3NYECKUX BEIUYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIUYHMHAMM,
CTPOUTH IpaQUKU U3YUECHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEJINYUH;



XapaKTepu30BaTh CBOWCTBA Ted, (DU3MYECKUE SIBICHUS U IIPOLIECCHI,
UCIIOb3Ys MpaBUia CJIOXKEHHs CUJl (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumenaa, MpaBWJIO paBHOBecHs pbiyara (610ka),
«30JI0TO€ TPABUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
OHEPruM, MpU ITOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAXKEHUE;

OOBSCHATH (PU3MUECKHE SBJICHHUS, TIPOIECCH U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh MPUYUHHO--CJICACTBEHHBIE CBS3H, CTPOUTH OObsiICHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3anadyd B 1—2 JAEHCTBUSA, HCHONB3YS 3aKOHBI U
dbopMyIIBl, CBs3BIBarONINE (PU3MUYECKUE BEIUYMHBI: HAa OCHOBE aHAIIN3a
YCIJIOBHS 3a/1a4M 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hHU3UUYECKUE
BEJMYUHBI B (HOPMYJBI M TMPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE I pEUICHUs 3a/1ad, OLEHUBATh PEATMCTUYHOCTh
MOJIYYeHHOU (PU3NIECKON BETUINHBL;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(buU3MYECKUX METOJIOB, B OIIMCAHUU UCCIIEIOBAHUS BBIIETSTH IPOBEPSIEMOE
npeanosjoxeHue  (TUMoTe3y),  pa3iuyaTbh W UHTEPIPETUPOBATH
MOJyYEHHBIM pe3yibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI IO €T0 PE3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3UYECKUX SBICHUM WIU
bu3nUecKux CBOMCTB TeN: bopMyIpOBaThH poBepsieMbIe
IPEINONI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOTO0 000PYI0BaHMS,
3aIlMChIBaTh XOJ1 OMbITa U (POPMYITHPOBATH BHIBOJIBL,

BBITNIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSHUSA, BPEMEHH, MacChl Tea,
00béMa, CHUJIBI M TEMIIepaTypbl C HCIIOJIb30BAHUEM AHAJIOTOBBIX U
upoBbIX MPHUOOPOB, 3aMUCHIBATh MOKa3aHHUA MPHOOPOB C YUYETOM
3aJTaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

POBOJNUTH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
JIPYrol ¢ HCIOJIb30BAHUEM TMPAMBIX H3MEpPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABMXKYILIEroCsl Telda OT BPEMEHU JBWXKECHHS Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Tejla, KadecTBa 00paOOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOLIAAU CONPUKOCHOBEHHMS TEJ, CHIIbI
YOPYTOCTH OT YUIMHEHHS MPY>KUHBI, BBITAIKUBAIOIIEH CHUIIBI OT 00BbEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPYKEHO TeJNO, YCIOBUN
TUTaBaHMsSI TEJl, YCIOBHMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOTO HCCIENOBaHUSA, COOMpaThb YCTaHOBKY U
BBITIOJIHATh W3MEPCHHUS, CIEIysl NpPEUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yIbTaThl TOJYYEHHOW 3aBHCUMOCTH (U3WYCCKHX BEIMYUH B BUJIC
NPEUIOKEHHBIX TaONMUI] U TpaduKOB, JENaTh BBIBOABI MO pe3yJbTaTaM
UCCIICIOBaHMS,

POBOJIUTh KOCBEHHBIC HW3MEPCHUs (PU3UYECKUX BEIHYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOrO Teja, CUja TPEHHS CKOJIBKECHMUS,
JlaBJICHUE  BO3JyXa, BBITAIKMBAIOIIAs  CHJA, JEHCTByroLlas  Ha
HOrpYKEHHOE B JKHUIKOCTH TeNo, KO3(PPHUIMEHT MOJe3HOro neicTBUs
IOPOCTBIX MEXaHU3MOB), CJeaysl TMPEeNIOKEHHON WHCTPYKIUHU: TpU
BBITIOJIHEHUN W3MEPEHUH COOMpaTh AIKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBIYUCIISATH 3HAUEHUE NCKOMOUW BEJIINYHHEI,

coOroAaTh npaBuiIa TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM
00opyI0BaHUEM;

yKa3bIBaTh MPUHIMUIBI IEHCTBUA NPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BECBbl, TEPMOMETp, IUHAMOMETp, COOOILAIOLIMECS COCYyJbl, OapoMeTp,
phIvar, MOIBHKHBIN M HETIOJABMKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapakTepu30BaTh MPUHIUNBI JEHCTBUS HM3Y4YCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C ONOpOM Ha HX ONUCaHHA (B TOM YHUCIE:
HNOJIIMITHUKY, YCTPOMCTBO BOJOMPOBOAA, THAPABIMYECKUNA IIpecc,
MaHOMETp, BEICOTOMEP, MOPIITHEBOW HACOC, apEOMETP), UCTIOIB3Ys 3HAHUS
0 CBOMCTBax (PU3NYECKUX SIBJICHUNU U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  TMpUMEpHl  (HAaXoAuTh  WHPOpPMAIMIO O  MpUMepax)
NPaKTUYECKOTO WCIOIB30BaHUsl (U3NYCCKUX 3HAHUA B ITOBCEIHEBHOMW
XKU3HU JJi1 obecrieyeHus: 0€30MacHOCTH MPH OOpaIlleHUH ¢ MPUOOpamMu U
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHUS 370pPOBbS U COOIIOJCHUS
HOPM 5KOJIOTUYECKOT0 TIOBEJCHHUS B OKPY>KaIOIIEH cpee;

OCYILIECTBIIATh OTOOpP HWCTOYHUKOB wH(popmanuu B HHTEepHETE B
COOTBETCTBUH C 33JaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLTUXCS
3HAaHUM W TYTEM CpPaBHEHUS PA3IMYHBIX WCTOYHUKOB BBIICISTH
UHPOpPMaLINIO, KOTOpasl SBISAETCS MPOTHBOPEUMBOM MM MOXET OBITh
HEI0CTOBEPHOIA;

WCTIOJIB30BAaTh MIPH BBIMOJIHEHUH YISOHBIX 3aJaHUI HAYYHO--TIOIYJISIPHYIO
JAUTEepaTypy (QHU3MYECKOro  COACpXkaHHs, CIPABOYHbIE MaTEepHAbI,
pecypcbl cetu VHTEpHET, BiajeTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAILIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpaTKHe MUCbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMaluu (HU3NIECKOTO COACPKAHUS, B TOM



yuciae MyOJuMYHO JenaTh KpaTKHe COOOLIEHUS O Pe3yJbTaTax IMPOEKTOB
WM Yy4eOHBIX HCCIEJIOBAaHWN, NTpPU H3TOM TPAaMOTHO HCIIOJIb30BAThH
U3YYCHHBI TIOHATUWHBIM ammapaT Kypca (U3HMKH, COIMNPOBOXAATH
BBICTYIICHUE IIPE3ECHTALIUEH;

IPU BBINOJHEHUN YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUI pacHpenesarh
00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3aJladaMH,
CICAUTh 3a BBINOJHECHUEM IUIaHA JACHUCTBHUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJA B  JEATENBHOCTh  TPYMNBI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAsE MHEHHUE OKPYKAFOIIUX.

K xonIry o0yueHus B 8 Kkjiacce nmpeMeTHbIEC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCSI YMEHUIA:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE ABUKCHHE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIIMUYECKHE U
amMop(HbIE Tela, HACBHILICHHBIH M HEHACBHIIEHHBIM Map, BIAXHOCTh
BO3/1yXa, TeMIepaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOM JBUraTelb,
AIIEMEHTAPHBIN 3JCKTPUUECKUN 3apsijl, HIEKTPUIECKOE TOJIe, POBOIHUKU
U TUPJICKTPUKH, TOCTOSHHBIN IEKTPUYECKUN TOK, MArHUTHOE T10JIE;
pasnuuath sSBJICHUS (TEIJIOBOE pacIIMpeHHE U CXKaTue, TEIIonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUYMBAHME, KAWJUISIPHBIC SIBICHUS, UCIApEHUE,
KOHJCHCAllUs, IUJIaBJICHUE, KpUCTAIM3auus (OTBEpAECBAHUE), KHUIICHHE,
TeIuIonepeavya (TEemIonpOBOTHOCTD, KOHBEKIINA, U3ITyYeHUE),
AIIEKTpU3aLIUs TEJ, B3aUMOJCHCTBUE 3apsA0B, NEUCTBUS IJIEKTPUUIECKOTO
TOKa, KOpPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBHE MAarHUTOB, JCHCTBHUE
MarHUTHOTO I0JI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAsI UHIYKIIHS)
0 ONHUCAaHUI0 UX XapaKTepHbIX CBONCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UYECKOE SBICHUE;

pacro3HaBaThb IPOSIBICHUE HU3YYEHHBIX (PU3NYECKUX SIBICHUHA B
OKpY)XaloIlleM MHpE, B TOM YHCIE (PU3NUECKHE SBJICHUS B IPHUPOJE:
MOBEPXHOCTHOE HATHXKEHHUE U KaMWUIIpHBIE SIBICHUS B MPHUPOJE,
KpUCTAJUIBI B Tpupoje, usznydenue CoiHIA, 3amMep3aHHe BOJIOEMOB,
MOpCKHUE OpU3bL, 00pa30BaHUE POCHI, TYMaHA, UHES, CHEra, AIEKTPUUYECKUE
SBJIEHUSI B aTMoc(epe, 3JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3eMiM, Apeld MOoJOCOB, pOiIb MAarHUTHOIO MOJS JJIs JKM3HU HA
3emiie, MOJISIPHOE CHUSIHKE, TIPU 3TOM NEPEBOIUTH MPAKTHUECKYIO 337a4y B
yueOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBAa (IMPHU3HAKU) (PU3UUECKUX
SIBJICHU;

ONMCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (U3UUYECKUE SBICHUS, UCIIONIb3YS
(¢u3nyeckue BeIUUYUHBI (TEMIEpATypa, BHYTPEHHS SHEPrHsi, KOJINYECTBO
TEIUIOTHI, yJeibHas TEIJIOEMKOCTh BEUIECTBa, yJAEIbHAs TEIIoTa



IUIABJICHUS, yJelbHas TEIJIoTa IapooOpa3oBaHus, yJeiabHas TEIIOTa
CrOpaHMs TOIUTMBA, KOI(PPUIMEHT TOJE3HOTO [EHCTBUS TEIUIOBOU
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPHUUYECKHUH 3apsf,
CWJIa TOKAa, DJIEKTPUYECKOE HAIPsDKEHHE, CONPOTUBJICHHE IPOBOJHUKA,
YIEIbHOE  CONPOTHMBIIEHHWE  BemlecTBa, paboTa U MOIIHOCTb
IIEKTPUYECKOTO  TOKA), NpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
($u3MYECKUN CMBICT KCIOJB3YEMbIX BEIWYUH, 0003HAUEHUS U €IUHUIIBI
Gu3NYECKUX BEJIWYUH, HAXOIUTH (HOPMYIbI, CBS3BIBAIOLIUE JJIAHHYIO
(U3NYECKYI0 BEIMYMHY C JpPYTUMHU BEJIMYMHAMM, CTPOUTH TIpapuku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKONW TEOpUU
CTPOEHHUS BEIIECTBA, MPUHILMI CYNEPHO3ULUN TMOJNEeH (Ha KAaYECTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma i yyacTKa LT, 3aKOH
Jbxoyns—JleHna, 3aKOH COXpaHEHUsT DSHEpPruM, IpU OSTOM J1aBaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA W 3alMChIBaTh €r0 MAaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBACHATh (U3NYECKUE NPOLECChl W CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTOrMYeCcKuX
[IaroB C OMOpod Ha |—2 M3yYeHHBIX CBOMCTBA (HM3MUECKUX SIBJICHHM,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3adaud B 2—3 JCHCTBUS, HCHONb3Ys 3aKOHbI U
(dopMyIibl, CBs3bIBAIOLIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX Il pelIeHWs 3a7add, BbIOMpaTh 3aKOHBI W (OPMYIIBI,
HEOOXOUMbIE il €€ pelIeHHs, NPOBOAUTH PACUETBI U CpPAaBHUBATH
NOJTy4YE€HHOE 3HaUEHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO pPEHIUTh HOpPH HOMOLIU
($uU3MYECKUX METOMOB, HCIONb3Yysl OMUCAHHE HWCCIEIOBAaHUS, BBIJCIATDH
IPOBEPSAEMOE NPEANOIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAJKa
IIPOBEJICHUS MCCIIEA0BAaHNUS, 1ETaTh BbIBOJBL;

IPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SIBICHUW WIH
($u3nYECKUX CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/JyXa OT €ro 00bEMa, TeMIlepaTypbl, CKOPOCTH IIPOLIECCa OCThIBAHUS U
HarpeBaHusi IpH M3IYYEHMM OT IBE€Ta HU3Iy4arouleil (MOraomaromeil)
IOBEPXHOCTH, CKOPOCTh UCHApPEHUsl BOJBI OT TEMIIEPATypbl KUJIKOCTH U
wiomaau €€ TOBEPXHOCTH, OJJEKTpHU3alMs Tel U B3aUMOJAEHUCTBHE
AIIEKTPUYECKUX 3aps/iOB, B3aUMOJECUCTBHE IOCTOSHHBIX MAarHUTOB,



BU3yalM3allisl MAarHUTHBIX TMOJE€H TIOCTOSHHBIX MAarHUTOB, JEUCTBUSA
MarHUTHOTO TOJS HAa MPOBOJAHHK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTA,
CBOICTBa DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
IIPOBEPSIEMBIE MPEATIONOKEHUS], COOUPATh YCTAHOBKY M3 IPEII0KEHHOTO
000py/10BaHus, ONKUCHIBATh XO/1 ONbITA U (POPMYIHPOBATH BBIBOJBL;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHUs]  TEeMIIepaTypbl,  OTHOCHTEIHHOM
BJIQKHOCTH BO3[yXa, CHUJbl TOKa, HANpPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MUECKHX BEIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 3aJaHHON aO0COIFOTHOM MOIPEUIHOCTH;
IPOBOAUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
Ipyrol C  UCHOJB30BAaHUEM TMPAMBIX H3MEpEeHUH  (3aBUCHMOCTD
COMPOTUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN IONEPEYHOro
CCUEHHUS U YACIBHOTO COMPOTHUBIICHHUS BEIIECTBA MMPOBOAHHKA, CHIIBI TOKA,
UAYLIET0 4Yepe3 MPOBOAHMK, OT HANpsKEHUS Ha IPOBOJHUKE,
UCCIIEJOBAHME  IIOCJIEOBATEIbHOTO M  NapajuleIbHOTO  COEAUHEHUU
POBOJHMKOB): ITUIAHUPOBATHh HCCIIEIOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHUS, CIeNys MPEeAJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysibTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUAE TaOIUI U TpaduKOB,
JIeJIaTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIICOBAHMUS;

IPOBOJNTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMYMH (yAesibHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTHUBICHHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh JJIEKTPUYECKOr0 TOKA): IJIAHHUPOBATh W3MEPEHHs, COOUpPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIENysl NMPEAIOKEHHON MHCTPYKLUH, U
BBIUUCIISATh 3HAUEHNUE BEJINYMHBI,

coOroAaTh npaBuiIa TEXHUKK 0€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM
obopynoBaHUEM;

XapaKTepU30BaThb MPUHLMIBI  JEUCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HX ONHCAHHUA (B TOM YHCIHE:
CHUCTeMa OTOIUICHHUS JIOMOB, TMUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK OJJIEKTPUUYECKON DHEPrHH, SJICKTPOOCBETHTEIHHBIC
npUOOPBI, HArPEBATEIBHBIE AIEKTPONPUOOPHI (IIPUMEPHI), INEKTPUUECKUE
IPEIOXPAHUTEIH, SJIEKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (PM3MUYECKUX SIBJICHUI U HEOOXOIUMBIE
duznyecKkre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M HW3MEPUTEIIbHBIC
npuOoOpbl O CXEMaM M CXEMAaTUYHbIM pUCYHKaM (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUraTelb BHYTPEHHETO
CrOpaHHs, 3JIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI JIIEKTPUUYECKUX



IeNeil C ToCIeI0BaTeNbHBIM U MapalICIbHBIM COCTUHEHUEM DJIEMEHTOB,
pasziunyasi ycIoBHbIE 0003HAUEHUS HIEMEHTOB JIEKTPUUECKHUX IETeH;
NPUBOAUTh  NpUMEpPHl  (HAXOIWTh  WH(OpPMAIMIO O  TIPUMEpax)
PAaKTHYECKOTO HWCIOJb30BaHUs (DU3MYECKHX 3HAHWW B TOBCEIHEBHOU
JKU3HU JUIs obecrieueHrs 0€30IacHOCTH MpU oOpalleHur ¢ mpudbopaMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbSI W COONIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY KaIOLIEH cpee;

OCYIIECTBIATh TMOUCK WHPOpMaNuK  (HU3UIECKOTO COACPKAHUSI B
WHTepHeTe, HAa OCHOBE HWMEIONIUXCS 3HAHUH ©W TYTEM CpaBHEHUS
JIOTIOTHUTEIPHBIX ~ MCTOYHUKOB  BBIJCIATh  WHGOPMAIIUIO, KOTOpPAs
SIBJISICTCS] IPOTUBOPEUUBON I MOKET OBITh HEJTOCTOBEPHOM;
WCITOJIB30BATh MPHY BHITIOJTHEHUN YICOHBIX 3aJaHU HayYHO--TIOMYJISIPHYIO
JUTEPATYPy (PU3NUECKOTO COJEp)KaHWs, CIPABOYHBIE MaTEpHUAIbI,
pecypcsl cetu MHTEpHET, BIageTh mpuéMaMu KOHCTICKTUPOBAHHUS TEKCTa,
npeoOpazoBaHuss HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC TMHCHMEHHBIE W KPATKHE YCTHBIC COOOIICHWS,
0000mmasi wH(pOpMAIMI0O W3 HECKOJbKHX WCTOYHUKOB (HU3UIECKOTO
CONEp)KaHWs, B TOM HYHCIE MYyOJWYHO TIPEIACTABISITh PE3YJIbTaThI
IIPOEKTHON WJIM WCCIIEIOBATEIbCKON EATeIbHOCTH, MMPU 3TOM T'PaMOTHO
UCTIONB30BaTh M3YYCHHBIM TOHATUHHBIA ammapar Kypca (U3HKH,
COTIPOBOXIAaTh BHICTYIUICHHE MTPE3CHTAIUCH;

IPU  BBITIOJHEHWH YYEOHBIX TPOEKTOB M HCCICAOBAHUN (HU3UICCKUX
MPOIECCOB paclpeieNiATh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUU C
MIOCTaBJICHHBIMHU 33J]a4aMH, CJICTUTH 3a BBIMIOJTHCHUEM IUIaHA JCHCTBUHA U
KOPPEKTUPOBATh €r0, aJCKBATHO OIICHWBAaTh COOCTBCHHBIM BKJIaa B
NeATEIHLHOCTh TPYIIIBI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K koHIy 00yueHus B 9 Kjacce npeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCSI YMEHUIA:

UCIIOIB30BaTh TMOHSITUSL: CUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIKCHHS, Jehopmarius
(ympyrasi, mnjgacTU4ecKas), TpPEeHHE, LEHTPOCTPEMHUTEIIbHOE YCKOpPEHHE,
HEBECOMOCTh M MEPETPYy3KH, LEHTP THKECTH, a0CONIOTHO TBEPIOE TEo,
IIEHTP TSDKECTH TBEPIOTO Teia, paBHOBECHE, MEXaHUYCCKUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(PA3BYK M YIbTPA3BYK, JJICKTPOMATHUTHBIC BOJIHEI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NalIbHO30PKOCTD,
CIEKTPhI UCITYCKaHUsSI U MOTJIOUIEHUs, anb(a-, 0eTa- 1 raMMa-u3IIy4eHHs,
U30TOIIBI, SI/IEPHAS DHEPTETUKA;



pa3nuyath SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEHHOE
JBUKCHHE, PaBHOYCKOPEHHOE MPSMOJMHEWHOE [BIKEHUE, CBOOOJHOE
naJicHue TeJ, PABHOMEPHOE JBMKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBHE
TEJl, PEaKTUBHOE NBIKEHHE, KoyieOaTeabHOe ABIDKEHHE (3aTyXaloulue U
BBIHY’KJICHHbIC KOJeOaHUs), pe30HAHC, BOJHOBOE JIBIKEHHE, OTPAKCHHE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPaKCHHE U TPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3IokKeHHe OeJIoro CBeTa B
CHEKTp M CJOXEHHE CHEKTPaJbHBIX IIBETOB, JUCIEPCUS CBETa,
€CTeCTBEHHAs PaJUOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOr0 CIEKTpa
U3JTy4Y€HHs1) TI0 ONKMCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UYECKOE SBICHUE;

pacrmo3HaBaTh MPOSIBICHHE HM3YyYEHHBIX (DU3MUECKHX SBICHUH B
OKpy)XarolmeM Mupe (B TOM 4YHcie (U3NYECKUE SBICHHUS B MPHUPOJE:
IPUJIUBBI U OTJIUBBIL, IBUKEHUE TU1aHeT COJHEUYHON CUCTEMBI, PEAKTUBHOE
IBI)KEHUE SKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMH,
3eMJICTPACEHUE, CEUCMUYECKHE BOJHBI, I[yHAMH, 5XO, IIBETa Te,
ONTUYECKUE SIBJICHUS B MPHUPOJAE, OMOJOTHYECKOE ACHCTBHE BUIUMOTO,
yIbTpadUOIETOBOIO M PEHTICHOBCKOTO H3JyYeHHH, €CTECTBEHHBIH
panMoaKTUBHBIN (DOH, KOCMHYECKHE IIy4d, PaJUOAKTHBHOE H3IIyuYEHUE
OPUPOAHBIX MHHEPAJOB, JEHCTBHE pPaIMOAKTUBHBIX W3IyYeHHHA Ha
OpraHM3M YeJIOBEKa), MPH ATOM TMEPEBOANTH NPAKTHUECKYIO 3a7ady B
yueOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (IMPHU3HAKU) (PU3UUECKUX
SIBJICHU;

OTMCHIBATh U3yYCHHBIE CBOMCTBA TeN U (U3NYECKHE SBICHUS, UCIIONb3YS
¢usznyeckue BENUYHMHBI (CpeOHSsE U MTHOBEHHas CKOPOCTh Tela Mpu
HEPaBHOMEPHOM JIBWXKEHUH, YCKOPEHHE, MepeMelleHre, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHHs, CWla YHPYroCTH, CHJIA TSDKECTH, YCKOpPEHHE
CBOOOJHOTO TMAJEHUS, BEC TeJa, HWMIYJIbC Tea, HMITYJIbC CHIIBL,
MEXaHW4YecKas paboTa M MOIIHOCTb, MOTEHIMANbHAs HHEPrusl Teja,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTECHLUATIbHAS SHEPTUS CXKATOU
NpYKUHBI, KUHETUYEeCKash HHEPrusi, MOJHAs MEeXaHHYecKas DSHEprus,
HEepUoJl M YacToTa KoJIeOaHuH, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEJIOMIICHUS CPebl), IPH OMUCAHUU
NPaBUJIBHO TPAaKTOBAaTh (U3MUYECKUN CMBICT HUCIHOJIB3YEMBIX BEJIWYHH,
0003HAaYeHHUS W EIUHUIBI (PU3NYECKUX BEITUYMH, HAXOAUTH (POPMYIIBI,
CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C IPYTMMHU BEIMYUHAMHU,
CTPOUTH TPaPHUKU U3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKHUE SIBICHHS M IPOILECCHI,
UCIIONb3Ysl 3aKOH COXPAaHEHUS PHEPIUU, 3aKOH BCEMHUPHOTO TITOTCHMS,



OPUHIUI  CYNEPHO3ULUN CUJI, NPUHLIUI OTHOCUTeNnbHOCTH [ amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa, 3aKOHBI OTPAKEHUS U
NPETOMIICHUS CBETA, 3aKOHBI COXPaHEHHsI 3apsS0BOr0 U MacCOBOTO YHUCEI
OpU SIIEPHBIX pPEaKUUsAX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIllUCBHIBATh €T0 MATEMAaTUYECKOE BHIPAKEHHE;

OOBSCHATh (PU3UYECKHE TPOILECChl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYaIHil MPaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa: BBISABIATDH
NPUYUHHO--CIICJICTBEHHBIE ~ CBSI3M, CTPOUTh OOBsACHEHHWE H3 2-3
JOTMYECKUX IIAroB C OMOpOi Ha 2—-3 M3y4eHHBIX CBOWCTBA (PU3MUECKUX
SIBJICHUN, PU3UYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemiatb pacy€THbIe 3anadd  (ONMMparIldecs Ha CcucreMy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKIE
BEJMYMHBI: HA OCHOBE aHalIM3a YCIOBHUS 33Jaud 3alHChIBaTh KPAaTKOE
yCIIOBHE, BBISBIATH HEAOCTAIONIUE WM M30BITOYHBIC JaHHBIC, BHIOUPATDH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE Ui PEUICHUS, IPOBOAUTD PACUETHI U
OLICHUBATh PEAIUCTUYHOCTh TMOJYYEHHOTO 3HAYCHHUA (PU3NUECKOU
BEJIMYMHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pPEIIUTh TPU [TOMOIIH
(U3NUEeCKUX METOJOB, HCIIONb3Ysl OIMCAHME HCCIECIOBAHUS, BBIICIATH
IpOBEPAEMOE  TPEAINONIOKEHUE, OLEHUBATh TMPABUIBHOCTD IOpPSAIKA
NPOBEJCHUS  MCCIEJAOBAaHUSA, JEJNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOMIOICHUI 1 OTIBITOB;

OPOBOJIUTH OMNBITHI 1O HAOMIOAEHUIO (U3MUYECKUX SIBICHUN WIH
¢u3nUecKkux CBOMCTB TeN (M3y4eHHE BTOpOro 3akoHa HproTOHa, 3aKoHa
COXpAaHEHUs HSHEPTUH, 3aBUCUMOCTh MEpHOJa KOJIEOAHWN MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMILTUTYABI MAJIbIX KOJeOaHH, MPSIMOIMHEHHOE PacpoCTpaHEHUE CBETA,
pas3iokeHue Oeloro cBeTa B CIEKTP, U3yYCHHE CBOWCTB M300pakKeHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHsI IpeaMeTa B coOuparomien
JWH3e, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSITENILHO  COOMpaTh YCTAaHOBKY H3 HM30BITOUHOTO Habopa
0o0OpyIOBaHHs, ONUCHIBATH  XOJl OMNbITA M  €ro  pPe3yJbTaThl,
(bopMyIHpOBATH BHIBOIBI;

POBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, ompeaenss
cpelHee 3HAa4YeHHE H3MEpsIeMON BeIMYUHBI (POKYCHOE pacCTOSHHE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a HU3MEpPEHUs
(M3MepUTENIbHOTO PHbOopa);

OPOBOJIUTH HCCIEIOBAHWE 3aBUCUMOCTEH (U3MYECKUX BEIUYHH C
UCIIOJb30BaHUEM MPSAMBIX HM3MEPEHUHN (3aBUCUMOCTHh MYTH OT BPEMEHH



IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0O€3 Ha4daJlbHOM CKOPOCTH, TEpHojaa
KOJICOaHMI MaTeMaTHYeCKOr0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakK€HHUs CBETa OT yria MaJeHUs W yIia MpeIoMJICHHs OT YIJa
NajcHus): IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEILHO COOUpATh
YCTaHOBKY, (PHKCHUpOBaTh pE3yJNbTAaThl TOJYyYEHHOW 3aBHCHUMOCTH
bU3MYeCKuX BEIWMYMH B BHUJAC TaONHIl U TPapUKOB, NeJIaTh BBIBOIBI IO
pe3yJpTaTaM HCCIeI0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPEHHUS (U3MYECKUX BEIMYUH (CPETHSISA
CKOpPOCTh M YCKOpPEHHE Tella TP pPaBHOYCKOPECHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, KECTKOCTh TMPYKUHBI, KOIPPHUITUCHT
TPEHHUS CKOJBKEHMS, MEXaHHueckas pabdoTa M MOIIHOCTb, YacToTa H
nepuosl KoneOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHHUKOB,
OTNTHYECKash Cuia CcoOuparomieil JIMH3bI, PAJUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY WU
BBITIOJHATh U3MEPEHHUS, CIEeAys NPEIOKEHHON MHCTPYKIIMH, BBIYUCIATDH
3HaYCHHE BEJIMYMHBI U aHATM3UPOBATH MOyUYECHHBIE PE3yNbTaThl C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOroaTh MpaBuiia TEXHUKU 0€30TIaCHOCTH pU paboTe ¢ 1abopaTOpHBIM
o0opynoBaHuEM;

pas3nuyaTh OCHOBHBIC TIPU3HAKKM WM3YyYEHHBIX (PU3NYCCKUX MOJICTICH:
MaTepuaigbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOUYCHHBIH HCTOUHUK
CBeTa, JyY, TOHKas JIMH3a, IUTAHETAapHas MOJENb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3yYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIHE:
CIOUJOMETp, JaTYUKH TOJIOKEHHUS, PACCTOSHUSA M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TEpPHCKOI, ¢oToanmapar, ONTHYSCKHE CBETOBO/IBI,
CIEKTPOCKOI, JO3WMETp, Kamepa BuibcoHa), HWCHONB3ys 3HAHHUS O
CBOMCTBaX (PU3MYECKUX SBICHHUM U HeoOXoaumble (hU3HUECKHE
3aKOHOMEPHOCTH;

WCITOJI30BATh CXEMBI U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTHUECKUX IPOIECCOB
IpU PEIICHUH Y4eOHO--MIPAKTUYCCKUX 3a/lad, ONTHYECKHE CXEMBbl IS
MIOCTPOCHUS N300paXEHHH B IMIIOCKOM 3€pKajie U COOMparoIeil TuH3e;
NPUBOAUTh  TNpPUMEPHl  (HAXOIWTh  WH(OpPMAIMIO O  TIpPUMEpax)
IPAKTHYECKOTO HWCIOJb30BaHUs (DU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JUIs oOecrieueHrs 0€30IacHOCTH MpU oOpallieHur ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHCHUS 3JI0pPOBbS U COOJIOICHHUS
HOPM 2KOJIOTUYECKOTO MOBEACHHSI B OKPY KAIOLIEH cpee;



OCYIIECTBIISATh MOMCK HMHpopManuu (U3MUECKOTO COJEp)KaHUs B
HuTepHere, caMOCTOATENBHO (GOPMYIHUPYS MOUCKOBBINA 3allpoC, HAXOAUTh
MyTH OTpEeNICHUs] JOCTOBEPHOCTH IMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
VMMEIOIINXCS 3HAHUM U TONOJHUTEIBbHBIX UCTOYHHUKOB;

UCIIOJIb30BaTh MPHU BBIIIOJHEHUHU YUYE€OHBIX 3a/laHUi HAYyYHO--TIONYJISIPHYIO
JaUTepaTypy  (PHU3MYECKOro  COACpXaHHs, CIPABOYHbIE MaTEepHabI,
pecypchl cetu MHTEpHET, BllageTh MpUEMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaThb COOCTBEHHbIE NMUCBMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
UHPOpMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTIO COACpIKAHMS,
nyOJMYHO MPECTABIATh PE3YyJbTaThl IPOEKTHOW HIIA MCCIIE0BATENBCKON
NEeATENbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSTUWHBIN amnmapar u3y4aemoro pasaena (U3MKM U COMPOBOXKAATH
BBICTYIUICHHE IpEe3eHTalell C Y4éToM OCOOEHHOCTEH ayAuTOpUU
CBEpPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
KonTtpoibn IIpakTHyeck
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padboTbl
pecypcesl

Pa3nes 1. ®usnka u eé posib B IO3HAHUM OKPY/KAIOLIEro MHUpa

1.1 duzuka - Hayka 0 IPUPOJIE 2 bubmmorexa [OK
' y PHPOA https://m.edsoo.ru/7f416194
bu6nmuorexa [JOK
1.2 o 2 1
HSHHACCKHE BETHHHHRT https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYyYHBII METO TO3HAHUS 2 1 Bubmorexa OK
' y A https://m.edsoo.ru/7f416194
Hroro no paszneny 6

Pa3nes 2. IleppoHavyaabHbIe CBEICHHUS O CTPOCHHH BelleCTBA

2.1 CtpoeHue BeliecTna 1 bubmorexa HOK
’ p B https://m.edsoo.ru/7f416194
29 JIBU>KeHWE U B3aUMOJAEHCTBUAE YaCTHI] ) 1 bu6mmorexa [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPUTATHBIE COCTONHI Bemectsa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [IOK
3.1 M 3
CXATITICCIOT ABIDICHHE https://m.edsoo.ru/7f416194




bu6nmmorekxa [JOK

2 nu 4 1
3 HEpLIHA, Macea, HIoTHOCTR https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. .B 14 2
33 Cuna. Buer cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjienue TBEPABIX TeJl, KUIKOCTEH U ra30B
41 [asnenue. Ilepenaya nasinenus TBEpAbIMU 3 bu6mmoreka [IOK
' TelIaMH, )KUAKOCTSIMHU U razaMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlaperne KuaKoCTH > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.3 ATmocheprOe naBICHHE 6 https://m.edsoo0.ru/7f416194
44 JlericTBUE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo0.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora nu MoIIHOCTD. JHEprus
bu6mmoreka [IOK
A P 1
> ab0Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2 IT 1
. POCTBIC MEXATHIME! 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Mexarrieckas sHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68 12




8 KVIACC

KoumnuecTBo yacos JIEeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM ungposbie
Ne ni/m P Koutpoabsn IIpakTHyeck (up )
NMPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoTbl
pecypchl
Paznen 1. TenuioBble siBJieHUS
bu6mmorexa [IOK
1.1 C i 7
TPOCHHE 1 CBOHCTEA BEccTBa https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 T 21 1 5
CTIOBBIE NPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Paznen 2. DiekTpuyeckue u MATHUTHBIE SIBJIEHUSI
1 DIIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE TENa 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 20 1
OCTOSIHHBIN AJIEKTPUYECKUHN TOK 7 hitps://m.cdsoo.ru/ 74181 ce
bu6nuoreka [JOK
2.3 MarsuTtHsI€ SIBICHUS 6 1 1.5 hitps-//m.edsoo.ru/7f418 1 ce
bu6mmorexa [IOK
2.4 4
DIICKTPOMATHHTHAS HHAYKILHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KVIACC

KoumnuecTBo yacos JIEeKTPOHHbIE
HauMeHoBaHue pa3ieioB H TeEM mudpoBbIe
Ne ni/m P Koutpoabsn IIpakTHyeck (up )
NMPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoTbl
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHSs
11 MexaHn4ecKoe ABMKCHHE U CIIOCOOBI €Tro 10 | bu6nuoreka [JOK
’ ONMCAHHUS https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.2 BzanmopeiictBue Te 20 1 3
MOACHETBIE T https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHEI COXpPaHECHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3nen 2. Mexannuyeckue Koj1e0aHUS U BOJIHbI
bu6nmoreka [JOK
2.1 MexaHn4eCcKHe KoacOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
2.2 M .3 8 1 3
CXAHITHCCIHIE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DjieKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHUTHOE TMOJIE U 6 ) bubnuorexa [JOK
' DJIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIC ABJIEHUS
4.1 3aKOHBI pacCIPOCTPAaHEHUs CBETA 6 2 bubnmnoreka [JOK




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

bu6nuoreka [JOK
4.2 JIuH3bI 1 onTUYECKUE TPUOOPHI 6 3 hitps-//m.edsoo.ru/ 741 ada6
bu6mmorexa [IOK
4. P 2
3 azNiokeHue 0eoro cBeTa B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasnen S. KBanTOBBIC SIBJICHUA
bu6nuoreka [JOK
5.1 Hcmyckanue U MOIIIONIEHUE CBETa aTOMOM 4 1 hitps-//m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
2 1
. CTpocHHe aTOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 1
33 AACPHEIC peatiind ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTte1bH0-000011a101M I MOAYJIb
6.1 [ToBTOpeHue n 06001IEHNE CONIEPIKAHMS 9 ) bubnnoreka [JOK
. Kypca Qpu3muku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne Aata uudposbie
| Tema ypoka KonTpoabu IIpakTHYeck H3Yy4YeHH
n/n Bcero o0pa3oBaTejibHbIE
ble padoThbI ue padboTbl A
pecypchl
BBoanslit nnctpykTax no Th B kaOunere
1 ¢usnku. Yro nzydaer pusmka. 1
) Pu3nuecKue TEPMHUHBI 1
®duznyeckue BennyuHbl. M3mepenue
3 ¢u3nueckux BeIMuuH. TOYHOCTD U 1
HOTPEIIHOCTh U3MEPEHUN.
JlabopartopHas pabota Ne 1 «Onpenenenue
4 LEHBI JIJIEHUSI U3MEPUTEIBHOTO pUdopay. 1 1
®u3MKa U TEXHHKA.
5 CrpoeHue BelecTsa. MoneKyJIbl. 1 brbmorexa [IOK
https://m.edsoo.ru/ff09f72a
JlaGopatopHas pabota Ne 2 «M3mepenue
6 pa3MepoB MaJjbIX TE» 1 1
: Huddysus B razax, KUIKOCTAX U TBEPIBIX | Bu6muorexa LIOK
Temax. https://m.edsoo.ru/ff09fe0a
g 1 bub6nuoreka [IOK
B3anMHOE NpUTSKEHUE U OTTAIIKMBAHUE https://m.edsoo.ru/ff0a013e




MOJIEKYJI.

Tpu cocTOsTHUSA BEIECTBA.

9
Paznuuue B MOJIEKYJISIPHOM CTPOCHUU
10 BEIIECTBA.
11 MexaHnnueckoe OBHKEHHE. bu6mmorexa [OK
https://m.edsoo.ru/ff0a0378
PaBHOMEpPHOE 1 HEpaBHOMEPHOE Bu6morexa [OK
12
ABHKCHUC. https://m.edsoo.ru/ff0a05c6
13 CKOpOCTB, €IMHUIBI CKOPOCTH. brbmorexa [IOK
https://m.edsoo.ru/ff0a079c
Pacuér mytu 1 BpeMEHU IBUKCHMUS. Bu6morexa [OK
14
Pemenue 3ana4. https://m.edsoo.ru/ff0a0ae4
15 Pelenue 3aad. bubnnorexa [JOK
https://m.edsoo.ru/ff0a0c10
16 SIBrienne nHepUUn Bubnmorexa [IOK
https://m.edsoo.ru/ff0a0fee
17 B3aumopelicTBue Teml.
Macca Tena. Enununst Mmaccsl. U3Mepenne Bu6muorexa LIOK
18
MacCChI TCJIa Ha BECaX. https://m.edsoo.ru/ff0al23c
Jlaboparopnas pabota Ne 3 «3mepenue
19

MacCChI TCJIa Ha PBIYAXKHBIX BECAX)).

20

IlnoTHOCTE BeliecTsa.




JlaGopatopHas pabora Ne 4,5
«OrmpeneneHue NIOTHOCTH BELeCTBa

21
TBEPAOIO TEJIA».
’ Pacuét maccel 1 00BEMa TENIA 10 €ro Bu6morexa [TOK
ITIOTHOCTH. https://m.edsoo.ru/ff0al778
23 Pemienue 3agauy. Bubnmorexa [IOK
https://m.edsoo.ru/ff0al502
24 Cuna. SIBnenne tarorenns. Cuia TSKECTH. bu6morexa [IOK
https://m.edsoo.ru/ff0al 8cc
bu6mmoreka [IOK
25 Cuna ynpyroctu. 3akoH ['yka. Bec tena.
https://m.edsoo.ru/ff0al778
o Euannsl cuibl. ?BfBL MEXK]y CUIION BuGanorexa LIOK
TSKCCTH H MacCOH TElIa https://m.edsoo.ru/ff0ala70
Hunamomertp. Jlaboparopnast pabota Ne 6
27 «['pamynpoBaHue NIpyKUHbI U U3MEPEHUE
CUJT JUHAMOMETPOM.
. CJ‘IO)IieHI/Ie CI/I?, HAaIPABJIEHHBIX BIOJIb Bu6morexa [TOK
OIHOH MPAMOH. https://m.edsoo.ru/ff0alb9c
2 Cuia Tpenusi. TpeHue CKOJIb)KEHUs, TPEHUE Bubmorexa [TOK
IIOKOA1. https://m.edsoo.ru/ff0alcc8
30 TpeHue B npupoJie U TEXHUKE.
. Pemenue 3agad mo reMe»B3aumoaencTteue Bubmorexa [TOK

TCID»

https://m.edsoo.ru/ff0alde0




[ToBTOpEeHME TEMBI «B3auMoaencTBue Tem»

32
KonTpoabhas padora Ne 1 o Teme Bu6muorexa LIOK

33 >
«B3aumoneHcTBHE T https://m.edsoo.ru/ff0a20a6

34 Janenue. EquHUIBI JaBieHUs. Bu6mmoreka IIOK

https://m.edsoo.ru/ff0a2376

15 CniocoObl yMEHBIICHUS U YBETUYCHUS BuGnuorexa [IOK
AABIICHUS. https://m.edsoo.ru/ff0a25b0

16 JlaBenue rasa. bu6mmoreka [IOK

https://m.edsoo.ru/ff0a2718
[lepenaua naBneHus KUIKOCTAMU U Bu6muorexa LIOK

37
rasamu. 3axoH Ilackars. https://m.edsoo.ru/ff0a2826

38 JlaBrieHue B KUKOCTH U ra3e bubmuorexa IOK

https://m.edsoo.ru/ff0a2970

39 Pacuér naBneHus Ha IHO M CTEHKHU COCY/Ia. bubmuorexa IOK

https://m.edsoo.ru/ff0a3136

40 CooOmaronuecs CoCyabl.

il Pemienue 3aga4d Ha pacuer JaBiIeHUA BuGnuorexa [IOK
KHAKOCTH https://m.edsoo.ru/ff0a2b5a
KonTpoabHas padora Ne 2 o teme Bu6uorexa LIOK

42
«[laBnenuey» https://m.edsoo.ru/ff0a2b5a
Bec Boznyxa. ATmocdepHoe gaBieHue.

43 [Touemy cymiecTByeT BO3/ylIHas 000J0UYKa bubmuorexa [IOK

3CMJIN

https://m.edsoo.ru/ff0a2da8




W3mepenune atMmochepHOro faBieHus.
Oneit Toppuuennu bapomerp-anepouns,.

bu6nuoreka [IOK

44 ATMOcC(epHOe 1aBiIeHIe Ha pa3IMUHbIX https://m.edsoo.ru/ff0a2fcd
BBICOTAX.
ManomMmertpsl. I1opIIHEBON KUIKOCTHBIM Bu6nuorexa [JOK
45
Hacoc. https://m.edsoo.ru/ff0a2fc4
46 I'mppasinueckwii npecc.
JlericTBUE JKUIKOCTH U ra3a Ha BuGanorexa LIOK
47
TIOTPY’KCHHOC B HUX TCJIO. https://m.edsoo.ru/ff0a3276
48 ApxumenoBa cuia. Bubmiorexa LIOK
https://m.edsoo.ru/ff0a33fc
JlaGopartopHas pabota Ne 7 «OnpeneneHue Bu6morexa [OK
4 .
? BBITAJIKHBAIOIICH CHJIBD https://m.edsoo.ru/ff0a3514
50 IInaBanue ten. [lnaBanue cynos Bubmiorexa ITOK
https://m.edsoo.ru/ff0a3a96
51 Tect "Vun.py"
52 [InaBanue cynos. BoznyxormiaBanue. Bubmorexa [IOK
https://m.edsoo.ru/ff0a3654
53 [ToBTOpEHUE TEMBI «APXHUME0BA CUTIA»
KonTtponbHas pabora Ne 3 «Apxumeznosa BuGanorexa LIOK
54
cumay. https://m.edsoo.ru/ff0a3f82
55 Mexanuueckas paboTa. Bubmiorexa [TOK

https://m.edsoo.ru/ff0a3{82




MomnocTs. EquHUIBI MOIITHOCTH.

56 1
IIpocteie Mexanu3msl. Peryar. PaBHoBecue

57 CHWJI Ha pblyare.

55 MowmeHT cuibl. Peiuaru B TeXHUKE, OBITY, 05 Bu6morexa [OK
[pHUpOAC. ' https://m.edsoo.ru/ff0a478e

s JlaboparopHas pabota Ne 9 «BrisicHeHue Bu6morexa [OK
yCJIOBH3 paBHOBCCHS pbraara» https://m.edsoo.ru/ff0a48a6
[Ipumenenne paBHOBECHS pbIyara K OJIOKy.

60 «30710TO€ IPABUIO MEXAHUKI. 0.5
Koaddunment noneznoro nencTBus.

o JlabopaTtopnast pabota Ne 10 ) Bu6miorexa [{OK
«Onpenenenne KI1JT naknonHo# https://m.edsoo.ru/ff0a4c48
IIOCKOCTI

. Oueprus. [loTeHmanbHas U KUHETUYECKAas Bu6miorexa [{OK
SHCPTHH. https://m.edsoo.ru/ff0a4252
[IpeBpamienue oAHOTO BUAA SHEPTUH B

63 JIPYTOii. 3aKOH COXPAaHEHHMS TTOTHOM bubnmnoreka IIOK
MeXaHHYeCKO! SHEPrHN. https://m.edsoo.ru/ff0a4360

64 IToaroToBKka K KOHTPOILHOM paboTe 1

65 KonTponbHast padota no teme «Pabora u

MOIIHOCTb. DHEPTHUS»
66 PesepubIit ypok. PabGota ¢ Tekctamu mo bubnuotexa [JOK




TeMe "MexaHuueckoe IBmxeHue"

https://m.edsoo.ru/ff0adee6

Pesepublit ypok. PabGora ¢ Tekctamu mo
67 teMme "JlaBnenue TBEPABIX TeN,
XKUJIKOCTEH U Ta30B"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

PesepubIit ypok. PabGota ¢ Tekctramu mo

68
teme "Pabota. MouHocts. Dueprus”

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

68
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8 KVIACC

KosaunuyectBo yacos 1 DJIEeKTPOHHbIE
ara
Ne T Konrpoun uuPpoBbIe
€Ma ypoka HpaKanec HU3y4eH
n/n Bcero HbIe oOpa3oBaTe/ibHbIEC
KHe padorpl | MA
padoTbI pecypchl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- Eub 10K
. noJInoTEKA
1 KUHETUYECKOW TEOPHUH U UX OTBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEPAOTO, JKUIKOTO U 1 bubnnorexa [JOK
ra3000pa3HOro COCTOSHUH BEIIEeCTBA https://m.edsoo.ru/ff0a540e
OObsicHEeHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSTHUM BEIlleCTBA Ha |
OCHOBE IMOJIOKEHHUI MOJIEKYIISIPHO-
KMHETUYECKOU TeOpUun
bubnnorexa [JOK
5 Kpucrannuueckue u amopgHble Tena 1 1
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KalUUTSIPHOCTb. | bubnmnorexa [JOK
[ToBepxHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
bubnnorexa [JOK
7 TermoBoe pacliMpeHue U coxaTue 1 1
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBs3b TEMIIEPATYpPbI CO |
CKOPOCTBIO TEIJIOBOTO JIBUYKEHUS YaCTHUIL
9 Buytpennsist sneprusi. CnocoObl U3MEHEHUs | bu6nuoreka [IOK
BHYTPEHHEHN SHEPrUuU https://m.edsoo.ru/ff0a5c60
bubnmnorexa [JOK
10 Buasl Tenonepenaun 1 1

https://m.edsoo.ru/ff0a6412




11

VYpoxk-koHpepenuus "[Ipakruyeckoe
MCII0JIb30BAaHUE TEIIJIOBBIX CBOMCTB BEIIECTB
U MaTepHUalioB B LEJSIX dHeprocoepexeHus"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a65¢c0

12 KonuuectBo Temnotsl. Y aeiabHast bu6mmoreka [IOK
TENJI0EMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TeroBoro OanaHca. bu6nuorexa [IOK
TemiooOMeH U TENI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtophast pabota "HccnenoBanue
14 SIBJICHHSI TETNIOOOMEHA NMPY CMENTUBAHUH bubmorexa HOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U TOpsueit BOBI
PacueT xonmuuecTBa TEMIOTHI, HEOOXOAMMOTO
15 JUUISl HarpEeBaHMsI TeJla U BBIICIIIEMOTO UM
MIPHU OXJIKICHUH
16 JlaGopatopHas pabota "OnpezneneHue bubnnorexa [JOK
yIEJIbHOU TEMJI0OEMKOCTH BenlecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIINUBA. Y IeJbHas TEII0Ta bubnuotexa [JOK
CrOpaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue n oTBEpAEBaHNE
18 KPUCTAJUIMYECKUX TEJl. Y IeJIbHAs TEeIUIoTa bubmorexa HOK
P ' https://m.edsoo.ru/ff0a71d2
TIJTaBJICHUS
19 JlabopaTtopHas pabota "Ornpezenenue bubnmnorexa [JOK
yAEJIBbHOU TEIJIOTHI TUTaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHnue 1 KOHEHCAIHSL. bu6nuoreka [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
)1 napooOpa3zoBaHUs U KOHJICHCAIUH. bubnnorexa [JOK

3aBUCHMOCTD TEMIICPATYPbl KUIICHUA OT
aTMOC(bepHOFO JaBJICHUA

https://m.edsoo.ru/ff0a786¢




22

Brnaxnocts Bo3ayxa. Jlaboparopnas pabota
"OnpezneneHre OTHOCUTENbHON BIIaXKHOCTH
BO3IyXa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3anau Ha onpeeneHne BIa>KHOCTH
BO3/yXa

24

[IpuHIMIBI pabOTHI TEMIOBBIX JBUTATENEH.
[TapoBas TypOuHa. JIBuraTesb BHyTPEHHETO
CrOpaHus

25

KII/I TerutoBoro nBurarens. TernmoBbie
JIBUTATENIH U 3aIUATA OKPYKAOUIEH CPEbI

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3akoH COXPAHCHUSA U ITPEBPALICHUA SHECPTUU
B TCIJIOBBIX ITpoLeccax

27

[TonroroBka Kk KOHTPOJILHOU paboTe MO TeMe
"TernoBrle ABicHUA. I3MeHeHNE
arperaTHbIX COCTOSIHMH BemiecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8312

28

KonrtponsHas pabora no Teme "TemnioBsie
ABJIeHUs. I3MeHeHe arperaTHbIX
COCTOsIHU BelecTra"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzanus Ten. [[Ba pona
ANEKTPUUYECKUX 3aPSI0B

30

Ypok-uccnenoBanue "IneKTpU3aIUI T
MHAYKIMEW U TIPU CONPUKOCHOBEHUH"

31

B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

3HeKTpI/I‘ICCKOG II0JIC. HaprI)KeHHOCTB
QJICKTPHUYICCKOI'O ITOJIA. HpI/IHI_II/IH
CYNIEPHO3UIUUN IJICKTPUICCKUX moJien

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn OJICKTPUYCCKUX 3apA10B.




OnemeHTapHbIN 3apsan. CTpoeHue aToma

34 [IpoBOgHUKY M THUANEKTPUKH. 3aKOH bu6nuoreka [IOK
COXPaHEHUs ANEKTPUIECKOTO 3apsAaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha mpuMEHEHNE CBOMCTB bubnmnoreka [JOK
JJIEKTPUUECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKUI TOK, YCIOBHS €TI0
bu6mmoreka [IOK
36 cyuiectBoBanus. lcTouHnkH
https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JIlecTBUA 3JIEKTPUYECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
Ypoxk-uccnenosanue "JleiictBue
38 JEKTPUYECKOTO OISl Ha TPOBOAHUKY U 1
JTUAIIEKTpUKN"
39 DNEKTPUYECKUH TOK B METAJUIAX, JKUJKOCTSIX bubnnorexa [JOK
U raszax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1enb U €€ COCTaBHbIE YaCTH
41 Cwuia Toka. JlabopaTtopHas pabora 0.5 bubnmnorexa [JOK
"N3MepeHue u peryiupoBaHue CUiIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DNeKTpUUEeCcKoe HarpskeHue. Bonbtmerp.
42 JlabopaTtopHas pabota "M3mepenue u 0.5 bubmmorexa [JOK
P ) https://m.edsoo.ru/ff0a%¢14
peryaupoBaHue HANPSKEHUS
43 ConpoTHBieHHE MPOBOAHUKA. Y AEIBHOE bubnuorexa [JOK
COIPOTUBIIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHUMOCTh
44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubmuotexa [JOK

MPOBOJIHUKA OT €r0 JUIMHBI, TJI0IAIN
MONEPEYHOro CeYeHusl U maTepuasna”

https://m.edsoo.ru/ff0aa738




3aBUCHMOCTb CHJIbI TOKA OT HaIIpsIPKCHUS.

bu6mmoreka [IOK

45
3akoH Oma aJ1 y4acTKa Lenu https://m.edsoo.ru/ff0aa44a
JlaGopatopHas pabota "HccnenoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO Yepes bubnuotexa [JOK
PE3UCTOP, OT COIIPOTUBIIEHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapalIEIbHOE
COEIMHEHUS IPOBOIHUKOB
JlabopaTtopHast pabota "I[IpoBepka mpaBuia
43 CJIO’KEHUSI HAMPSHKEHUN MPU bubnmnorexa [JOK
MOCJIEIOBATEIIbHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaasS8
pe3ucTopoB”
JlabopaTtopHast pabota "I[IpoBepka mpaBuia
bubnnorexa [JOK
49 JUISL CWJTBI TOKA MPHU MApAIIIETbHOM hitps://m.c dsof)lru Jff0nadle
COEIMHEHHHU PE3UCTOPOB" " '
50 Pemenue 3agau Ha mpumenenue 3akoHa Oma bubnnorexa [JOK
JUIA pa3IM4YHOTO COEIUHEHUS IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTH ANEKTPUIECKOTO TOKA. bubnuorexa [JOK
3akoH J[>xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaGopatopHas pabota "OnpezneneHue bubnnorexa [JOK
paboThI ¥ MOLTHOCTH 3JIEKTPUUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKue Henu U MoTpeduTenu Eub 10K
. noInoTEKA
53 3JeKTpUYeCcKoi sHepruu B ObITy. KopoTkoe httos://m.ed 0abG60
PS://M.CdS00.Iru a
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEMe
54 "DnekTpuueckue 3apsabl. 3apsoKeHHbBIE Tena bubnnorexa [JOK

U UX B3auMojiehcTBUs. I1oCTOSHHBIN
AJIEKTPUUYECKUMA TOK"

https://m.edsoo.ru/ff0abd2c




KonrtponbHas padora no reme
"DnexTpudeckue 3apsaabl. 3apsHKEHHBIE Tella

bu6nuoreka [JOK

55
U UX B3auMojiercTBus. I1oCcTOSHHDIN https://m.edsoo.ru/ff0abea8
AJIEKTPUUYECKUM TOK"
56 ITocTosiHHBIE MATHUTBI, X B3aUMOJECHCTBUE
57 VYpoxk-uccnenosanue "M3yuenue nonei | bubnmnorexa [JOK
MTOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe noyie. MarHuTHOE 110JIe 3eMITH B bubmuoreka [JOK
€ro 3Ha4YeHHeE VIS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT Opcrena. MaruuTtHoe 1nosie
59 3JIEKTPUYECKOTO TOKa MarauTHoe mnose bubmorexa HOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKUA C TOKOM
[IpuMeHeHre 3NeKTPOMarHuTOB B TEXHUKE.
60 JlaboparopHas paboTta "M3yueHue aeicTBus 0.5 brbmorexa HOK
pATOpHai p ya \ ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJI Ha TPOBOJIHUK C TOKOM
DIEKTPOABUTATENb TIOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 31€KTpOIBUraTeneii B
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE bubmorexa HOK
yerp \ P pTe. https://m.edsoo.ru/ff0ac86¢
JlaboparopHas pabota "KoHCcTpynpoBaHue u
u3ydeHue paboThl dNeKTpoaBUraTens"
6 OmnbiTel @apazest. 3aKOH 31EKTPOMarHUTHOM
unaykuuu. Ipasumno Jlenna
OnextporeHeparop. CriocoObl MOTydeHHs
63 INEKTPUYECKOW SHEPTUU. DIEKTPOCTAHLIUN
Ha BO300HOBJISIEMBIX UCTOUYHUKAX YHEPTUH
64 [ToaroroBka k KOHTPOJILHOU paboTe MO TEME
"DNIeKTpUUECKNE U MAarHUTHBIC SIBIICHUS"
65 KontponbHas padoTa o Teme bubnuotexa [JOK




"DneKTpruYecKue U MarHUTHBIE sIBJICHUS"

https://m.edsoo.ru/ff0acb14

Pesepublii ypok. Pabota ¢ Tekcramu mo bubnnorexa [JOK
66 1

teme "TeruioBbie siBIeHUs" https://m.edsoo.ru/ff0accSe
67 Pesepaublii ypok. Paborta ¢ Tekcramu mo | bubnmnoreka [JOK

teMme "[1oCTOSHHBIN 37eKTpUUecKuid ToK" https://m.edsoo.ru/ff0acdc6
63 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1

TeMe "MarauTHbI€ SBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOTPAMME




9 KVIACC

KoimuecTBo yacoB DJIEeKTPOHHbIE
Jlara
Ne uudposbie
Tema ypoka KonTpoabu IIpakTHYeck H3YyYCHHU
n/n Bcero o0pa3oBaTejibHbIE
ble padoThl ue padboTbl A
pecypchl
BBognsrit mHCTpYKTaX. TexHUKa Oe30macHOCTH
1 Ha ypokax ¢usuku. Comepixkanue Kypca 1
¢m3uku B 9 KIacce.
) MarepuanbHas Touka. CricreMa oTcyera 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad474
3 Tepememenne 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0ad19a
4 Omnpenenenue KOOPAUHATHI ABHKYIIETOCS Tea 1
5 HepeMemeHvHe IpY paBHOMEPHOM | BuGamorexa LIOK
TPAMOITHCHHOM JIBIDKCHIH https://m.edsoo.ru/ff0ad8d4
[IpsiMonrHEHOE PABHOYCKOPEHHOE JBUXKEHUE.
6 Yckopenue 1
; CKkopocTh NPSIMOIMHEHHOTO | | BuGamorexa LIOK
PaBHOYCKOPCHHOTO JBHAKCHHA https://m.edsoo.ru/ff0adb18
IIepemenienue Tena npu NPIMOJIMHEHHOM
8 PaBHOYCKOPEHHOM JBM>KEHUH 1
[lepememnienne Tena npu NPsIMOIMHEHHOM
9 PaBHOYCKOPEHHOM JIBH)KEHHH 0e3 HadalbHOH 1 bubimoreka IIOK
CKOPOCTH https://m.edsoo.ru/ff0ael 76




OTHOCHUTEIIFHOCTD JABHOXKCHUA

10
WNuepuuansHbie cucteMbl oTcuera. [lepBoiit Bu6smorexa [JOK
11
3akoH HbrotoHa. Bektop cuibl https://m.edsoo.ru/ff0ac6 12
. Bropoii 3akon HetoToHa. PaBHOI€HCTBYIO1IIAS Bubanoreka 1IOK
cuna https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HeroTona. Cyneprno3uius cui bubmuorexa LIOK
https://m.edsoo.ru/ff0aec982
14 CBo001HOE TTajieHue Tei brbmorexa [IOK
https://m.edsoo.ru/ff0aecbbc
JIBmkeHue Tesa, OPOIICHHOTO BEPTUKAIBHO Bu6nuorexa [IOK
15
BBEpX. HepecomocTs https://m.edsoo.ru/ff0aeca2
16 3aK0H BCEMUPHOTO TATOTCHUS
Yckopenue cBOOOIHOTO MaieHus Ha 3eMiie U Bu6nuorexa [IOK
17
ApYTHX HEOECHBIX TeNax https://m.edsoo.ru/ff0aece28
18 [IpssMonrHEMHOE U KPUBOJIMHEWHOE IBH)KCHUE bubmmorexa LIOK
https://m.edsoo.ru/ff0af738
0 JIBreHue Tela o OKpyKHOCTH C IIOCTOSIHHOU Bu6mmorexa IIOK
110 MOZIYJIEO CKOPOCTLIO https://m.edsoo.ru/ff0afa26
20 HckyccTBeHHBIE CITyTHUKH 3€MITU bubmnorexa LIOK
https://m.edsoo.ru/ff0af8be
21 Nwmirynse Tena. 3akoH COXpaHEHUS UMITYJIbCa Bubmiotexa IIOK
https://m.edsoo.ru/ff0afb8e
22 PeakTuBHOE nBU>XEeHHE. PakeTsl bubmmorexa LIOK

https://m.edsoo.ru/ff0af044




BLIBO,Z[ 3aKOHa COXPAaHCHHUA MEXaHHYECKOU

23 SHEPrUU
Hroru rinasel 1 3aKoHBI B3aMMOIEHCTBUS U Bu6smorexa [JOK
24
ABIDKCHUA T https://m.edsoo.ru/ff0af5f8
Koneb6arensnoe aemxenne. CBoOOIHBIE BuGnorexa [TOK
25
konebanus. https://m.edsoo.ru/ff0af33¢
Konebarensnoe aemxenne. CBOOOIHBIE Bu6nuorexa [IOK
26
koneGaHus https://m.edsoo.ru/ff0afe36
BenuunHbl, XapakTepHu3yolue KojedaTenbHoe
27 JIBUKECHUE
BenuunHbl, XapakTepu3yIomie KojaeoaTelbHOe BuGamorexa LIOK
28
JIBIDKCHHC https://m.edsoo.ru/ff0b02b4
29 Iapmonnueckue KoneOaHus bubmiorexa [IOK
https://m.edsoo.ru/ff0b0408
30 lapmonnyeckue kojaeOaHus Bubmiorexa IIOK
https://m.edsoo.ru/ff0b06ec
3aryxaroiue konebanus. BeIHyKIeHHbIC BuGnorexa [TOK
31
konebanus https://m.edsoo.ru/ff0b07fa
3aryxaroiue Kojicoanus. BeiHy)IeHHBIC Bu6auorexa [IOK
32
koneGaHus https://m.edsoo.ru/ff0b096¢
33 Pe3onanc
34 Pesonanc bubmuorexa [JOK

https://m.edsoo.ru/ff0b0a84




bu6mmoreka [IOK

35 Pacnpoctpanenue konebanwmii B cpeze. BomHbr
https://m.edsoo.ru/ff0b0db8
36 Pacnpoctpanenue konebanwmii B cpeze. BomHsr
Jyinna BosHbl. CKOPOCTh PacipoCTpaHeHUs
37 BOJIHBI
1 Jivna BosHbI. CKOPOCTh PacipoCTpaHeHUs Bubmiorexa [IOK
BOJIH. https://m.edsoo.ru/ff0b0c32
39 Hcrounnku 3ByKa. 3ByKOBBIE KOJICOAHUS
40 Hcrounnku 3ByKa. 3ByKOBBIE KOJICOAHUS Bubmiorexa IIOK
https://m.edsoo.ru/ff0b12fe
41 BricoTta, TeMOp U TPOMKOCTh 3ByKa Bubmiorexa TIOK
https://m.edsoo.ru/ff0b1858
42 BricoTta, TeMOp 1 TPOMKOCTB 3ByKa bubmiorexa [IOK
https://m.edsoo.ru/ff0b2010
43 PacmipocTpanenue 3Byka. 3ByKOBbIE BOJHBI
44 PacmipocTpanenme 3Byka. 3ByKOBEIE BOJHEI bubmmoreka LIOK
https://m.edsoo.ru/ff0b197a
45 OTpakeHne 3ByKa. 3BYKOBOU PE30HAHC
46 OtpaxeHue 3ByKa. 3ByKOBOM PE30HAHC brbmiorexa LIOK
https://m.edsoo.ru/ff0blaec
47 Hroru riasel 2 Mexannueckue kKojeOanus u Bu6miorexa [JOK
BOJHBI. 3BYK https://m.edsoo.ru/ff0b197a
48 MarunuTHOE€ nosne brbmiorexa LIOK

https://m.edsoo.ru/ff0b21fe




HanpaBﬂeHHe TOKa 1 HAIIpaBJICHUC JIMHUH ero

49 MarHMTHOTO TIOJIS
Hamnpasnenue Toka 1 HalpaBJI€HUE JIMHUMN €TI0
50 MarHMTHOTO IOJIA
OOHapy>keHre MarHUTHOTO TOJISI IO €ro
51 JIEHCTBHUIO Ha 3JIEKTpUUECKUil ToK. [TpaBuio
JIEBOU PYKU
OOHapy>keHre MarHUTHOTO TOJISI IO €ro
52 JIEHCTBHUIO Ha 3JIEKTpUUECKUil ToK. [TpaBuio
JIEBOU PYKU
53 Wnaykuys MarHUTHOTO TIOJIS bubmmorexa LIOK
https://m.edsoo.ru/ff0b23ca
54 Wnaykuys MarHUTHOTO TIOJIS brbmiorexa LIOK
https://m.edsoo.ru/ff0b25f0
55 MarHuTtHbIi TOTOK
56 MarauTHsIi IOTOK bubmuorexa LIOK
https://m.edsoo.ru/ff0b2abe
57 SIBneHne 3IeKTPOMarHUTHOW MHAYKIINU
58 SIBneHne 3eKTPOMarHUTHOW MHAYKIINU bubmuorexa LIOK
https://m.edsoo.ru/ff0b2fe6
5 Hanpasnenune nHaykunoHHoro Toka. [lpaBuio Bu6smorexa [[OK
Jlerma https://m.edsoo.ru/ff0b2c6c
Hanpasnenune nuaykunoHsoro Toka. [lpaBuio
60 Jlenna




bu6mmoreka [IOK

61 SIBneHue camMOMHIyKIIUU
https://m.edsoo.ru/ff0b31d0
62 SIBNeHUE CaMOMH/TyKIIUH bubmuorexa LIOK
https://m.edsoo.ru/ff0b3658
63 [Nony4enue u nepenava NepeMeHHOTO Bubmiorexa [IOK
aneKTprYeckoro Toka. Tpancopmarop https://m.edsoo.ru/f0b38cd
" [ToyueHnune u nepeava MepeMeHHOTO BuGnorexa [TOK
aNIeKTpUIecKoro Toka. Tpanchopmarop https:/m.edsoo.ru/ff0b3aca
65 DJIeKTpOMarHUTHOE IOJIe brbmiorexa LIOK
https://m.edsoo.ru/ff0b3cSc
66 DJIeKTpOMarHUTHOE IOJIe
67 DJeKTpOMarHUTHbIE BOJTHBI
68 DJIeKTpOMAarHUTHBIE BOJTHBI brbmiorexa LIOK
https://m.edsoo.ru/ff0b3{2¢
. KonebarenbHbIit KOHTYD. HOH)\/"IGHI/IC Bubmiorexa [IOK
ANEKTPOMArHUTHBIX KOJIeOaHHI https://m.edsoo.ru/fl0bddda
70 KonebaTenbHbIil KOHTYD. HOJ‘I}:‘IGHI/IG Bu6miorexa [JOK
AIIEKTPOMArHUTHBIX KOJIEOaHUI https:/m.edsoo.ru/F0b4206
71 [TpuHIUIIEL PaHOCBA3U U TEIEBUICHUS bubmuorexa LIOK
https://m.edsoo.ru/ff0c0a7e
72 [TpuHIUIIEL PaHOCBA3U U TEIEBUICHUS bubmuorexa LIOK

https://m.edsoo.ru/ff0b4684

73

SHCKTpOMaFHI/ITHaSI npupoja CBeTa




bu6mmoreka [IOK

74 DJeKTpOMarHuTHasl IPUPOJIa CBETa
https://m.edsoo.ru/ff0c0f4c
7 IIpenomnenue ceera. DU3HUECKUI CMBICT Bu6miorexa [IOK
ToKasaTe/is MpeTOMICHHIA https://m.edsoo.ru/ff0c0e2a
[Ipenomnenue cera. DU3NUECKUI CMBICTT
76 MOKa3aTeJIs MPEIOMIICHHUSI
77 Hucnepcus ceera. [Bera ten bubmmorexa LIOK
https://m.edsoo.ru/ff0c12a8
78 Hucnepcus ceera. [Bera ten
79 Tunsl ONTHYECKUX CIIEKTPOB bubmiorexa [IOK
https://m.edsoo.ru/ff0c144c¢
80 Tunsl ONTHYECKUX CIIEKTPOB bubmiorexa IOK
https://m.edsoo.ru/ff0c1550
ol ITornomenue u I/ICHyCKleI/Ie CBETa aTOMaMHU. Bu6nuorexa [IOK
[IponcxoxneHue TUHEHYATHIX CIIEKTPOB https:/m.edsoo.ru/f0c1672
. ITornomenue u I/ICHyCKleI/Ie CBETa aTOMaMH. BuGamorexa LIOK
[IpoucxoxaeHue TUHEHYATHIX CIICKTPOB https://m.edsoo.ru/ff0c ] Sac
83 PagnoaktuBHOCTE. MOIETIH AaTOMOB butmmoreka [IOK
https://m.edsoo.ru/ff0clal4
84 PagnoaktuBHOCTE. MOJiEIIM aTOMOB Bubmmoreka HOK
https://m.edsoo.ru/ff0c1b4a
85 PanuoakTuBHBIC TPEBpAIICHNUS ATOMHBIX SIEP
86 PanuoakTruBHBIC TPEeBpAIICHNUS ATOMHBIX SIEP But6mmoreka [IOK
https://m.edsoo.ru/ff0c2126
87 DKCreprUMEHTaIbHbIE METOIbI HCCIIeIOBAHMUS bu6mmoreka [IOK




YaCTHIL https://m.edsoo.ru/ff0c1c58
88 OTKpbITHE TPOTOHA U HEUTPOHA brbmorexa [IOK
https://m.edsoo.ru/ff0c1d7a
89 CocTaB aTOMHOTO sifipa. SInepHbIe CHITbI
90 Oueprus cBs3u. Jledekt macce bubmorexa LIOK
https://m.edsoo.ru/ff0c1e88
91 Henenue anep ypana. LlenHas peakuus
SAnepusrit peaktop. [IpeodpazoBanue
92 BHYTPEHHEN SHEPIUM aTOMHBIX S/IEP B bubnnorexa [IOK
AIIEKTPUIECKYIO SHEPTHIO https://m.edsoo.ru/ff0c223e
93 ATOMHAs SHEpTeTHKA
04 Buonoruyeckoe nelicTBue paaranuu. 3aKoH BuGmoreka [JOK
PaJHOAKTHBHOTO pacria/ia https://m.edsoo.ru/ff0c245a
95 TepmosinepHas peakuus bubmmorexa LIOK
https://m.edsoo.ru/ff0c2572
0 Cocras, CTPOCHPIG U TIPOUCXOKICHUE Bubmiorexa [IOK
CommeaHoi crerembr https://m.edsoo.ru/ff0c2a22
97 Bbonbuve ninaners: CoIHEYHOR CUCTEMBI bubnnorexa LIOK
https://m.edsoo.ru/ff0c2b30
98 Mannebie Tena COTHEYHON CUCTEMBI brbmiorexa LIOK
https://m.edsoo.ru/ff0c2c52
% C”lj.poeHI/Ie, m3IydeHust u 3Botrorus ComHIa u Bu6nuorexa [IOK
3BE31

https://m.edsoo.ru/ff0c2d6a




bu6mmoreka [IOK

100 Crpoenue u 3BoIOIUS BeenenHoi 1
https://m.edsoo.ru/ff0c2e82
101 T'otoBast KOHTpOJIbHAS paboTa 1 bubmmoreka LIOK
https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0606menue. Padota ¢
102 TekcTamu 1o TeMe "KBaHTOBas U sijiepHas 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME
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