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IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJIOKCHUU W TpeOOBaHWUW K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€toM (enepanbHON paboyelt mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamMera «DOusukay.

Copepxanue mporpaMMmbl 10 (u3MKe HaAmpaBiIeHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3alMI0 H3yYEHHUS
(Gu3MKKM Ha NEATebHOCTHOM ocHOBe. B mporpamme mno (usuke y4yuThIBalOTCA
BO3MOKHOCTH y4yeOHOro mpenMera B peanuzauuu TpedboBanuii ®I'OC OOO k
MJIAHUPYEMBIM JTUYHOCTHBIM U METaIllpeAMETHBIM pe3yJbTaTaM 00yUYeHHs, a TAKXKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma no (pu3uke ycTaHaBIMBAaeT pacnpeereHue yueOHOro Marepuania
o rojgaM o0ydeHus (1o Kjaccam), MpejiaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTh
U3y4YeHHUs] T€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUsI MPEAMETHOIO COJEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJarouxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOU
MOMOIIH YYUTEIIO B CO3/1aHUU pabouell mporpaMMBl 10 y4eOHOMY MpEIMETY.

®du3zrka SBIAETCI CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEJMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JEXAT B OCHOBE MPOLECCOB H
SABJICHUM, W3y4yaeMbIX XHMHEH, Ouosorued, acrpoHomuerd u ¢GU3NYECKOU
reorpaduei, BHOCHUT BKJAaJ B €CTECTBEHHOHAYyYHYIO KapTUHY MHpa,
NpelocTaBiIsieT Haubojee sCHble O0O0pa3lbl MPUMEHEHUs HAay4YHOro MeETojAa
MO3HAHUS, TO €CTh CII0C00A MOTYUYEHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna U3 raaBHBIX 3a7ad (PU3NYECKOro 0O0pa3oBaHUSI B CTPYKType OOIIETO
oOpa3oBaHUsS COCTOUT B (POPMUPOBAHUHM E€CTECTBEHHOHAYYHOW TPaAMOTHOCTU H
MHTEpEca K HayKe Yy 00y4aromuxcsl.

N3yuenne Qusukn Ha 06a30BOM YpOBHE IMpearoyiaraet OBJaJCHUE
CIEIYIOIIMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OLEHHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTCPIPETHPOBATH  JAaHHBIE W  WCIOJIB30BaTh  HAyYHBIE
JI0Ka3aTeNIbCTBA ISl TIOJTYYEHUS BHIBOJIOB.

lenn wusyuenus ¢GU3MKK HA YPOBHE OCHOBHOro o0I1Iero oOpa3oBaHUS
onpenenensl B Konuenuuu mnpenojgaBanus ydeOHoro mnpeamera «®Dusnka» B



oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®enepaiuu, peaTu3yOMUX
OCHOBHBIE  00I11€00pa30BaTENIbHBIE TMPOTPAMMBI, YTBEPKIEHHON pelIeHUEeM
Komnerun Munucrepctsa npocsemienust Poccuiickoit @eaeparuu (mpoToKoa OT 3
nexabps 2019 r. Ne [TK4BH).

Heaun nzyyenuss Gpusnuku:

NpUOOpEeTeHNE HWHTEpeca U CTpPeMIICHHS OOydJaroumxcsi K HayqyHOMY
W3YYCHHUIO TIPUPOJbI, PA3BUTHE WX HMHTEIUICKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/JIE NMO3HaHUs U (POPMUPOBAHUE
MCCJIeI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;
dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJjbTaTa H3Yy4YeHUs
OCHOB CTPOEHHMSI MaTepUu U (pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMHpoBaHUE TPEACTABICHUN O POIU (GU3HKU IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MpEJCTaBICHUH O  BO3MOXHBIX  cdepax  Oyayuien
npodeCCUOHATIBHON NIeSITENNLHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JabHENIIeMy O0OyUYEHHUIO B ’TOM HaIPaBIICHUU.

JlocTmKeHHe STUX IIeliel MporpaMMbl 1O (U3WKe Ha YpPOBHE OCHOBHOTO
o011iero oOpazoBaHus 00ECIIEYNBACTCS PEIICHUEM CIEAYIONINX 3a1ay:

NpuOOpEeTeHNEe 3HAHUM O JIUCKPETHOM CTPOEHUM BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKMX, MArHUTHBIX W KBAaHTOBBIX
SBJICHUSIX;

MPUOOpPETEHNE YMEHUIN ONMKCHIBATh U OOBACHITH (PU3UYECKUE SBIICHUS C
MCIIOJIb30BaHUEM MMOJTYUYEHHBIX 3HAHUK;

OCBOEHHME METOJOB pEIICHUS NPOCTEHIINX PacdyETHBIX 3adad ¢
HCIOJIb30BAaHUEM buznuecknx MOJIeTIeH, TBOPUYECKUX u
MPAaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUM HAOMIOAATh NPUPOHBIC SIBJICHUS U BBITIOIHATH OMBITHI,
nabopaTtopHble  pabOTBl HM  DKCIEPUMEHTAJIbHBIE HCCICIOBAHHUSA C
UCIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpPMAIENl (PU3NUECKOr0 COAEpPKAHUS,
BKJIIOYass UH(POPMAIUIO O COBPEMEHHBIX JOCTHXKECHUSAX (U3UKH, aHAIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O chepamu mpodeccHoHaTbHOM NeATeIbHOCTH, CBI3aHHBIMU
c (u3ukoil, W COBPEMEHHBIMU TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUAX (PU3NUECKON HAYKHU.

Ha wmsyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obpazoBanus orBoauTcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B HeIeN0), B 8
KJ1acce — 68 vacoB (2 daca B Henelnwo), B 9 kinacce — 102 gaca (3 yaca B HeelNi0).



[Ipennaraemspiii B mporpaMmmMe mo (GU3MKE MEepedeHb Jab0paTOPHBIX padoT H
OIIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YIUTEIb JeIaeT BRIOOP IPOBEICHISI
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 33aJIaHUM, MPeaJiaraéMbIX B paMKax
OCHOBHOT'O TOCYJJaAPCTBEHHOTO PK3aMeHa 1o (hu3ukKe.



COILEPKXAHUE OBYUYEHUA

7 KJIACC

Paznen 1. @usuka u e€ posib B IO3HAHUM OKPYKAKOLIEr0 MUpPA.

®usnka — Hayka o mpupone. SBneHuss nNpupoisl. PU3HUECKUE SIBIICHHUS:
MEXaHHYECKHUE, TEIJIOBBIE, DJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenMUMHBL. M3MmepeHue Qusnueckux BenuuuH. PDusnyeckue
npubopsl. [lorpenmHocTs n3MepeHuit. MexxayHapoHasi CUCTEMA €MHHUII.

Kak ¢wusuka u jApyrue ecTecTBEHHbIE HAyKHM H3Y4YaloT MPUPO.Y.
EcTecTBeHHOHAYUYHBI METOJl TMO3HAHUA: HAOIIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIB)KEHHE THIOTE3, SKCIIEPUMEHT MO IPOBEPKE TMIOTE3, OOBSICHEHHE
HabmoaemMoro aByieHus. Onucanue GU3NUECKUX SIBICHUN C TOMOIIBIO MOJEIEH.

Jemoncmpayuu.
1. MexaHU4YeCKHE, TEIUJIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE
SIBJICHUS.

2. @uznueckue nMpuOOPHl U MPOIEAypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (GPOBBIM PUOOPOM.

Jlabopamopnuie padbomovt u onvimut.

1. OnpeneneHne UEHbI IeJIEHUs MIKaIbl U3MEPUTEIBLHOTO Tprbopa.

N3mepeHne paccTOsSHHUIN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO TETA.

Onpenenenue pa3zMepoB MaJIbIX TEI.

N3mepenue temmepaTypbl MPU TMOMOIIM KUJIKOCTHOTO TEpPMOMETpa U

JaTYMKa TeMIEpaTyphl.

s W

6. lIpoBenenue uccinenoBaHus MO MPOBEPKE TUIIOTE3BI: NATBHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIILHO, TEM OOJIbIle, YeM OOJIbIe BHICOTA
myckKa.

Pa3znea 2. IlepBoHayasibHbIE CBe/IeHUS] 0 CTPOCHHH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. ONBITHI,

JIOKa3bIBAIOIINE IUCKPETHOE CTPOCHHUE BEUIECTRA.

JIBwxkenre dactuly BemiectBa. CBs3b CKOPOCTH JIBDKCHHUS 4YacTHIl C
temneparypoil. bpoyHoBckoe nBmxkenue, auddysus. BzanmonelicTBue YacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOCHHUE ra30B, KUIAKOCTEH U TBEPABIX
(kpucTaiM4eckux) Teia. B3auMocBsi3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JHemoncmpayuu.



Hab6mronenne 6poyHOBCKOTO JIBHKECHHUS.

2. HaGmonenue nuddysum.

3. HaGmonenue  siBJIeHUN,  OOBSACHSAIONIUXCS  MNPUTHKCHUEM  WIIU
OTTAJIKUBAaHUEM YaCTHUII BEIIECTBA.

Jlabopamophuie padbomot u onvimol.

1. OuneHka JuaMeTrpa aroMa METOJAOM pSAI0B (C  HCMIOJIb30BAaHUEM

dbotorpaduwuit).

2. OnbITHI 1O HAOIIOICHUIO TEIJIOBOT'O PACIIUPEHUS Ta30B.

3. OnbIThI MO0 OOHAPYKEHUIO JEHCTBUS CHUJT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Pa3nea 3. /IBuikeHue U B3auMo/ielicTBHE TeJl.

MexaHnueckoe JBH>KEHHE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JABUIYKEHHE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM ABWKEHUHU. Pacuér nytu u
BPEMEHU JBUKEHUSI.

SBrneHue uHepUMHU. 3aKOH HMHEpIUU. B3auMojelcTBHE Tesl KaK MNpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Tel. Macca kKak Mepa HWHEpPTHOCTU Teja.
[TnoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJl B €IWHHUIIC
0o0BbEMa BEIECTBA.

Cuila Kak XapakTepucTuKa B3aumojeicTBus Tei. Cuila ynpyrocTd W 3aKOH
I'yka. M3Mepenune cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJa
TskecTd. CHlla TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Cnoxkenue
CWJI, HANPABJICHHBIX IT0 OJHOM mpsiMoi. PaBHOnelcTByromas cuin. Cuna TpeHUs.
TpeHune CKOJIbXKEHUS U TPEHUE MOKOs. TpeHne B IPUPOAE U TEXHUKE.

JHemoncmpayuu.

HaOmronenre MexaHu4ecKoro IBUKEHUS Tea.

N3mepenne ckopocTu NPSIMOJIUHEHMHOTO ABUKEHUS.

HaGmronenue siBjeHUST MHEPIIHH.

Hab6mronenmne n3MeHeHnst CKOPOCTH TPU B3aUMOICHCTBUH TEIL.

CpaBHeHHE Macc MO B3aMMOJIEVCTBUIO TEI.

CrnoxeHue Chl, HallpaBJICHHBIX 11O OJTHOM MPSMOM.

Jlabopamophuie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO ABUKEHUS (IIApUKA B KUIKOCTH,
MOJIECJIN AJIEKTPUUECKOTO aBTOMOOWIIS M TaK Jajiee).

2. Ormpenenenrie CpeHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKa II0
HAKJIOHHOU ITOCKOCTH.

3. Onpexenenue IIOTHOCTH TBEPAOIO Tea.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH paCTsDKeHHs (Iedopmariun)
IPYKUHBI OT TPUIOKEHHOW CHJIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBXKEHUS OT
Beca Teja U XapakTepa CONPUKACAIOIINXCS MTOBEPXHOCTEH.

o v ks W



Pa3znen 4. JlaBjieHue TBEPABIX TeJl, :KMIAKOCTE U ra3os.

Hasnenune. CriocoObl yMEHBIICHHS U yBEJIMUEHUA AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bE&ma, Temmeparypbl. llepenaua naBneHus
TBEPABIMU TEJNAMHU, XUAKOCTIMH W razamu. 3akoH [lackams. [IneBmaTnueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI XUJKOCTH OT TIyOuHBI. ['HMIpocTaTuyeckuil
napanokc. Coobmaromuecs cocyabl. [ uapaBinueckue MEXaHU3MBI.

AtMocdepa 3emun u armocepHoe aasieHue. [IpuuuHbl CylecTBOBaHMS
BO3aAylHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
naBiaeHUs. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUS OT BBICOTHI HAJl YPOBHEM MODPSI.
[Tpubops! 1151 M13MepeHus: aTMOC(HEPHOTO TaBJICHHUS.

JlericTBHE )KUAKOCTU U ra3a Ha MOrpyKEHHOE B HUX TeJI0. BrlTankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomniaBanue.

Hemoncmpauuu.
3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPHI.

[lepenaya gaBiaeHUs )KUIKOCTBHIO U TA30M.
Coobmiatoiuecst CoCy/ibl.

I'mpapaBnuueckuii npecc.

[IposiBienue necTBUs aTMOCPEPHOTO JABICHUS.

o Uk WN

3aBUCUMOCTh BBITAJIKUBAIONICH CHUJIBI OT 00BEMa MOTPYKEHHON YaCTH
TeJIa ¥ TUIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIAKOCTH.

8. YcnoBue IUIaBaHMS TEII: IJIABAHWUE WJIM MOTPYKEHHE TEJI B 3aBUCHUMOCTH
OT COOTHOIIEHUS TUIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopnuie padbomwvt u onvimut.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOU B
KUJIKOCTh YaCTH TeJa.

2. OnpezgeneHnue  BBITAJIKUBAIOIICH CWibl, JEHUCTBYIONIEH HaA  TeEJoO,
NOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKHUBAIOIICH CHUJIBI,
JEUCTBYIONIEH Ha TeNOo B JKUAKOCTH, OT 00BbEMA TNOTPY>KEHHOU B
KHUJIKOCTh YaCTH TeJa U OT IJIOTHOCTH JKUIAKOCTH.

5. KoHCcTpynpoBaHne apeoMerpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIIpELICIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3zpnen 5. PaGoTra u MOIIHOCTh. JHEPrusi.

MexaHnuueckasi pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: phlUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumMeHeHwe mpaBuiia paBHOBECHUS pbluara K OJIOKY.



«3onoroe mnpaBuno» wmexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W TNOTEHUMAIbHAsT DHEPTHUS.
IIpeBpaieHre 0OTHOTO BHIa MEXaHUYECKOW YJHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomovt u onvimut.

1. Onpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABHKEHUM Tela

110 TOPU30HTAJIBHON ITOBEPXHOCTH.
2. HccnenoBaHue yCcIOBUN paBHOBECHS pblyara.
3. Msmepenue KII/] HakKIOHHOM IJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHHUS MEXAaHUYECKOW IHEPIUH.
8 KITIACC

Pa3znes 6. TeruioBbie iBJICHUA.

OCHOBHBIE TIOJOXEHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOPUH CTPOCHUS
BelecTsa. Macca U pa3Mepbl aTOMOB M MOJIEKYyJ. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUS MOJICKYIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPIOro, S>KUIKONO W Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsICHEHUE CBOWCTB I'a30B, )KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOKEHUUM MOJEKYJIAPHO-KUHETUYECKON TEOPHH.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TemIoBOe pacliupeHue U CKaTHe.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEILUIOBOIO JIBHXKEHUS
yactull. BuyTpennsss sHeprusi. CnocoObl M3MEHEHUS BHYTPEHHEH HHEPTHM:
Temionepeaaya 151 COBEpIIICHUE paboTHI. Bunet TEIUIONEPEAAYM:
TEIUIONPOBOJAHOCTD, KOHBEKLINS, U3JIyUYCHHUE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTH BellecTBa. TemiooOMeH U
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBienue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJAENbHAs TEIJIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenuwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATyphl KHUIEHUS OT aTMOC(hEpHOro
JABJICHUA.

BnaxHocTts Bo3myXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEIJIOTAa CTOPaHUsL.

[TpuHnuner pabotsl TeroBeiX aBurareneid KIIJ[ TermoBoro aBurarterns.
TermoBbie IBUTATENN U 3aLATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUs U MPEBPAILCHHS YHEPTUH B TEIUIOBBIX MPOIIECCaX.

Hemoncmpauuu.



Hab6mronenne 6poyHOBCKOTO JIBHKECHHUS.

Hab6mronenue nuddyszun.

HaGnroaeHue sIBJICHUI cCMauMBaHUS Y KaITWJUTSIPHBIX SIBJICHHM.
Habmtoienue TenaoBoro pacmpeHus Tel.

LA

3meHenue maBieHus Ta3a NpW W3MEHEHWH 00bEMa W HATpEeBAaHWUU WITU
OXJIAKICHMH.

[IpaBuna nusMepeHus TemMIepaTypsl.

Bunbl Tenonepenaym.

© N o

OxJtaXxieHue Ipyu COBEPIIEHUH PadOTHhI.
9. HarpeBanue mpu coBepiiieHuU pabOThI BHEIITHUMH CHJIAMH.
10. CpaBHEHHE TETUIOEMKOCTEN PA3IMYHBIX BEUIECTB.
11. HabmogeHe KuneHusl.
12. HabnrogeHnne nocTosiHCTBA TeMITepaTyphl MPpH TIaBICHUH.
13. Moaenu TErIoBbIX JBUTATENEH.
Jlabopamophuie padbomot u onvimol.
1. OnbIThl IO OOHAPYKEHUIO NEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OnpITHI 10 BBIPAIMBAHUIO KPUCTAJLIOB IOBAPEHHOW COJIM WJIM caxapa.
3. OnbIThl MO HAOMIOACHUIO TEIUIOBOTO PACUIMPEHUs Ta30B, KUIKOCTEH U
TBEPABIX TEIL.
Onpenenenue AaBICHUS BO3yXa B OaJUTOHE MITIPHUIIA.
5. ONbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh JABICHHUS BO3AyXa OT €ro
00BbEMa U HArpEeBAHUS WA OXJIAXKICHUS.
6. IIpoBepka rumnoTesbl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUIAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HabGmionenue w3MeHEHUsT BHYTPEHHEHW OHEpPrMHM Tella B Pe3yJIbTare
TerIonepeayu U padoThl BHEITHUX CHUJI.
8. HccnenoBanue sBICHUS TEIUIOOOMEHA IMPU CMEMIMBAHUU XOJOJHON H
ropsiuei BOJIBI.
9. OmnpexneneHne KOJMYECTBA  TEIUIOTHI, IMOJYYEHHOrO BOJOH  Ipu
TEIJI000MEHE C HAarpeThIM METATUYECKUM LUIUHAPOM.
10. Onipeenenre yaenbHON TeIIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpouecca UCrapeHus.
12. OnpenieeHne OTHOCUTENIBHON BIIa)KHOCTU BO3yXa.
13. OnpeneneHue yaeabHON TEIJIOTHI IJIABJICHHUS JIbJA.
Paznen 7. Diekrpuyecknue ¥ MATHUTHBIE SIBJICHUS.
OnexkTpu3anms Ten. /[[Ba poaa aleKTpUYecKuX 3apsaoB. B3ammoneinicTBue
3apsKeHHBIX  Tesl. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJECHCTBUS
3apsSKEHHBIX TEJT OT BEJIUYMHBI 3apPSI0B U PACCTOSHUS MEXKITY TEIIAMH).



OnekTpuueckoe mosie. Hampsk€HHOCTh 2yIeKTpuueckoro mojs. Ilpuniun
CYHEPIO3UIINH ISKTPUIECKUX TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DIEMEHTAPHBIA AJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W JOUDNEKTPUKU. 3aKOH  COXPAHEHMS
BJICKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIOBHUS CYLIECTBOBAHUS DJIECKTPUUECKOTO TOKA.
WNcTOoYyHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUS DSIIEKTPUYECKOro ToKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUI TOK B XKHUJKOCTSIX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUYECKOE  HANpsKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y ICIBHOE CONPOTUBJIEHUE BellecTBa. 3akoH Oma
s yyactka nenu. [locienoBaTenbHOE W MAapaJUICNIbHOE  COEIUHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJEKTpUYECKOTO TOKa. 3akoH Jhxoymns—Jlenna.
DIeKTpUUECKHE TIeTH U TOTPEeOUTENIN AIEKTPUUIECKOoM sHepruu B ObITy. KopoTkoe
3aMBIKaHHE.

IlocTtossnHble  MarauThl.  B3auMojeilicTBHE  NMOCTOSHHBIX  MarHuTOB.
MaruauTtHoe 110JiIe. MarauTHoe nosie 3eMJId M €ro 3HaueHHe I )KU3HHM Ha 3eMiie.
OnbiT  Opcrena. MarHuTHOe TIoJ€  2JIEKTpUYecKoro Toka. IIpumeHeHue
3JIEKTPOMArHWTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUIATENb MOCTOSTHHOTO TOKa. lCMOnb30BaHUE 3JIEKTPOJABUTATENEH B
TEXHUYECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SIBieHre dIeKTpOMarHuTHON MHAYKIuU. [IpaBuio Jlenna.

DIIEKTpOreHepaTop. Crnoco0bl MOy YEHHUS ANEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.
Hemoncmpauuu.

OnexTpuzanus Tedl.

JIBa poJa 3JIEKTPUYECKHX 3apsI0B U B3aUMOJEHCTBHE 3apSKEHHBIX TEJl.
Y CTpONCTBO 1 JEHUCTBUE IIEKTPOCKOIIA.

DnekTpocTaTuuecKkasi MHAYKIHS.

3aKOH COXPAaHEHMSI JIEKTPUYECKHUX 3apsI0B.

IIpOBOIHUKH U JUBIEKTPUKHU.

MopenupoBaHUE CUIIOBBIX JTUHUM AJIEKTPUUECKOTO MOJIS.
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HcTouyHMKHN TOCTOSIHHOTO TOKA.

9. JleHcTBUA SJIEKTPUUYECKOTO TOKA.

10. 9JIeKTpI/IquKI/II7I TOK B )KUAKOCTHU.

11.1'a30BBIM pa3ps.

12. I3mepeHune Cuibl TOKa aMIIepMETPOM.

13. I3MepeHne 37eKTpUIECKOTO HANPSKEHUS BOJIBTMETPOM.
14. Peoctar u Mara3uH CONPOTUBIICHHM.



15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

B3auMopeiicTBHe TOCTOSHHBIX MarHUTOB.

MoaenupoBaHue HEBO3MOXKHOCTH Pa3IeJICHUS MTOJIOCOB MAarHUTa.
MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT Dpcrena.

MarnuTtHoe 1ojie Toka. DJIEeKTPOMArHHuT.

JlelicTBHE MAarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.
DJIEKTPOJABUTATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 2JIEKTPOMArHUTHON MHIYKIIHH.

OmnerTer ®apages.

3aBUCMMOCTh HAIPaBJIICHUS HWHAYKIHOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBEHHUS.

DJIEKTPOTreHEepaTOp MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomovt u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIOAECHUIO DJICKTPU3AIMHU TEJI HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

UccnenoBanue AEUCTBUS DJIEKTPUYECKOTO TOJISI HA MPOBOJHUKH U
JIDIICKTPUKHU.

COopka u nmpoBepka pabOThI AIEKTPUIECKON LIETTH MOCTOSTHHOTO TOKA.
N3mepeHue u peryJimpoBaHue CUIIbI TOKA.

N3mepenne u peryanpoBaHie HAMPSHKEHNUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 pe3UcTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHHS Ha pEe3UCTOpE.

OnbITHI, JIEMOHCTPUPYIOIITNE 3aBUCUMOCTD ANEKTPUYECKOTO
CONPOTHUBJICHUS TPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEUYHOrO
CEUEeHHS U MaTepuana.

[IpoBepka mnpaBwiIa CIOXKEHUS HANPSHKEHUM TMPU TOCIEI0BATEIILHOM
COCIMHEHUH JIBYX PE3HUCTOPOB.

[IpoBepka mpaBuiia i CWIbl TOKa MPU MAPATIIETBHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AJAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH BJEKTPUYECKOTO TOKa, BBIACISIEMOW Ha
pe3ucTope.

UccnenoBanne 3aBUCMMOCTH CWJIBI TOKA, UAYILIETO Yepe3 JaMIIOUYKy, OT
HANpsKECHUS Ha HEW.

Onpenenenue KIIJ[ HarpeBarens.

UccnenoBanre MarHuTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHMUTHOTO TIOJNSI TOCTOSIHHBIX ~MAarHWTOB TP HX
00BEIMHEHUY U Pa3/ICIICHUN.

UccnenoBanue neMcTBUS SJIEKTPUUIECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.



17.O0bITHI, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIbI B3aUMOJECHCTBUS
KaTymIKhd ¢ TOKOM M MarHuTta OT CHJIBI TOKAa W HaIlpaBJICHHUS TOKa B
KaTyIlKe.

18. I3y4yeHue neiiCTBUSA MAarHUTHOIO TI0JI HA MPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl JIEKTPOIBUTATEINS.

20. U3mepenne KII/I anekTpoaBuraTesibHOM yCTaHOBKH.

21.OnbITBI IO HUCCIEAOBAHUIO SIBJICHUS DJJIEKTPOMArHUTHOM WHIYKIUU:
UCCIIEIOBAHNE W3MEHEHUW 3HAYEHUsT U HaIPABJICHUS HMHAYKLIMOHHOIO

TOKa.
9 KUIACC

Paspnen 8. Mexann4yeckue siBJI€HHS.

Mexannueckoe JaBWkeHHME. MarepuanpHas Touka. (Cucrema oTcuéra.
OTHOCHUTENIBHOCTh MEXAaHHYECKOro JABWXKEHHUS. PaBHOMEpHOE MNpSAMOIMHENHOE
nBrxkenue. HepaBHomepHOe NpsMosMHEHOE ABHKeHHEe. CpelHsss U MTHOBEHHAs
CKOPOCTB TeJla IIPU HEPABHOMEPHOM JBHKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiMHElHOe JBHkeHue. CBOOOIHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMXKEHHE MO OKpyXHOCTH. llepuon u yactora obOpalieHus.
JIunelinas u yrinoBas CKOpOCTH. LIEHTpOCTpEMUTENIBHOE YCKOPEHHUE.

ITepseiit 3axkoH HeroTtoHa. Bropoi 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMT Cynepro3uIuu CHJl.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPeHUsI CKOJIbKEHUS, Crila
TPEHUs MOKOs1, APYTUe BUIBI TPCHUS.

Cuna TSKECTM U 3aKOH BCEMHUPHOIO TIATOTEHUs. YCKOpEHHE CBOOOIHOIO
nafgeHus. J{Bwxenue ruraner Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHoBecue matepuanbHOM TOUKU. AOGCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIIEHHOM OChIO BpalleHus. MoMmeHT cuiibl. LleHTp TskecTu.

Nmnynsc Tena. M3mMeHeHne umnyibca. MIMIynbe cuibpl. 3aKOH COXpPaHEHHUS
UMITyJbca. PeakTUBHOE IBUKEHHE.

Mexannyeckass pabota M MOIIHOCTb. Pa®oTa cuil TSXKECTH, YIPYIroCTH,
TpeHusi. CBsA3b dHEepruu U padbotsl. [loTeHIManbHas 3HEprus Tea, MOAHITOrO HaJ
ITIOBEPXHOCTHIO 3eMiIn. [loTeHIManbpHas sHeprus cxaron npyxunsl. Kunernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW HHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
JHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MeXaHMYECKOTO JBHYKEHUS Tella OTHOCUTENBHO Pa3HBIX Tel

OTCY€Ta.
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8.
9.

CpaBHeHuEe TyTed W TPAEKTOPUW ABUIKEHHSI OJHOTO M TOrO XKE Tela
OTHOCHUTEJIBHO PA3HBIX TEJl OTCUYETA.

N3mepeHne cKOpoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKEHMUS.
HccnenoBanne nmpu3HaKoB PABHOYCKOPEHHOT'O JIBUKEHHSL.

HaOnronenue ABUXEHUs TeJia M0 OKPYKHOCTH.

Hab6nronenne MmexaHnuecKux sIBICHUM, TPOUCXOISIINUX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPABHOMEPHOM M  YCKOPEHHOM JIBMKCHUU
OTHOCHUTEJIbHO KaOWHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHMSI T€lla OT MAacChl T€Jla U JICUCTBYIOLIEH HA HETO
CUJIBI.

Hab6nronenue paBeHcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

N3meHeHue Beca Tena Mpu yCKOPEHHOM JBHKEHUU.

10. [Ieperaya nMmyJsibca pyu B3aMMOICUCTBUU TEI.

11. I[IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHHE UMITYJIbCa IIPU HEYNPYTOM B3aUMOJCHCTBHH.

13. CoxpaHeHue UMITyJIbCca MpU a0COIIOTHO YIPYroM B3aUMOICHCTBUU.
14. HabmroieHre peakTUBHOTO JBUXKECHMUS.

15. CoxpaHeHre MEXaHUYECKON IHEPTrUU PU CBOOOJHOM MaIEHUU.

16. CoxpaHEeHHE MEXaHUYECKOW SHEPTUU MPU JBUKEHUU TeJa MO/ IeHCTBUEM

IIPY>KUHBI.

Jlabopamophuie padomot u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalbHEHUIIETO PaBHOMEPHOTO
TIBUKEHUS TIAPUKA WITH TETICKKU.

OmpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpyCcKa WU JBUKCHUS
[IapuKa Mo HaKJIOHHOM ITIOCKOCTH.

OmpeneneHue yCKOpeHMsI Tejda TMPH PABHOYCKOPEHHOM JIBHKEHUU TIO
HAKJIOHHOM TTOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU TPHU PaBHOYCKOPEHHOM
JBM)KEHUM 0€3 Ha4aJIbHOM CKOPOCTH.

IIpoBepka TrHUIIOTE3BI: €CIM TIPU PABHOYCKOPEHHOM JBWMIKEHHH 0e€3
HAYaJIbHOW CKOPOCTH IIyTH OTHOCATCS KaK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJTMHAKOBEI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHHUSI.

Omnpenenenue kodpuirieHTa TPEHUS CKOJIbKECHHUS.

Omnpenenenue KECTKOCTH NPYKUHBIL.

Omnpenenenne pabOThI CUIIBI TPEHHS MPU PABHOMEPHOM JBMKCHUM Tela
110 TOPU3OHTAJILHON IMOBEPXHOCTH.



10. Onpenennenne pabOTBHl  CHIIBI  YIPYTOCTH TIPH  IOABEME TIpy3a C
HCIIOJIb30BaHNEM HETIOIBMYKHOTO U ITOABHMIKHOTO OJIOKOB.

11. I3yueHue 3aKoHa COXpaHEHUS SHEPTUH.

Paznen 9. Mexannuyeckue KoJie0aHUSA U BOJIHBI.

KonebarensHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHMIA: TIEPHOI,
4acToTa, aMIUINTYy1a. MaremMaTuueckuil U py>KUHHbIM MasTHUKU. [IpeBpaiienue
SHEPIUH MPH KOJIeOATEIHHOM JIBUKEHUMU.

3aryxawonme  kojeOaHus.  BbIHYyXAeHHble  KojeOaHus.  Pe3oHaHc.
Mexanuuyeckue BoJiHBI. (CBOWCTBa MeXaHMYECKUX BOJH. IIpojonbHble U
MONEPEYHbIE BOJIHBL. JlJTMHA BOJIHBI M CKOPOCTh €€ pacnpOCTPaHCHUS.
MexaHu4eCcKre BOJIHBI B TBEPIAOM TEJE, CEUCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTh 3Byka W BbicOTa TOHA. OTpaxeHnue 3Byka. MHPppa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaGmromenue kojebGaHMii TeN IO JICHCTBHEM CHJIBI TSHKECTH U CHIIBI
yIPYTOCTH.

HabGnronenue xosnebanuii rpy3a Ha HUTU U Ha TPYKUHE.
Habmronenne BoIHYKICHHBIX KOJIeOAHUM U pe30HaHCa.
PacnipocTpaneHue npooibHbIX U ITOMEPEUHBIX BOJIH (Ha MOJIEIH).
HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
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AKYCTUYECKHI pE30HAHC.

Jlabopamophule pabomot u onvimel.

1. OmpeneneHrve YacTOThl © TEpHOJA KOJIEOAHWH MaTEMaTUYECKOTO
MasiTHUKA.

2. Ompenenenuie 4acTOThl M IEPHOJIa KOIeOaHU MPYKMHHOTO MAasITHUKA.
UccnenoBanue 3aBUCUMOCTH NEpUOAa KOJIeOAHUN MOABEIIEHHOTO K HUTH
rpy3a OT IJUHBI HATH.

4. VccrnemoBaHue 3aBUCUMOCTH MEPUOIa KOJIeOaHUN MPYKUHHOTO MasTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBHCHUMOCTH NEpHOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MaccChl rpysa.

6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh Mepuoia  KojeOaHwuii
NPY>KUHHOTO MasTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. V3mepeHue yckopeHus cBOOOJIHOIO MaJeHUsI.

Paspnes 10. Di1eKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHbIEC BOJIHBI.

ONEeKTPOMArHUTHOE  ToOJie.  JJEKTpOMarHuTHble  BOJHBL.  CBoiicTBa

ANEKTpOMarHuTHeIX BOJH. [llkanma snexTpoMarHUTHBIX BOJH. Vcmonb3oBaHue
ANIEKTPOMATHUTHBIX BOJH JIJI COTOBOM CBSI3H.



OnekTpoMarHuTHasi npupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOICTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JICKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomol u onvimol.

1. N3ydeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOWJIBHOTO

tenedoHa.

Paspnes 11. CBeToBBIC SAIBJICHMS.

JlyueBas MOJEJb CBeTa. HUctounnkn CBeTa. [IpssmonnHeitHOE
pactpoctpaHeHue cBera. 3atMenust Connia u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaJio. 3aKOH OTPA’KEHHUS CBETA.

IIpenomnenue cBera. 3akoH IpenomyeHus cBera. llonmHoe BHyTpeHHee
oTpaxkeHHe cBeTa. Vcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm mywedt B JumH3e. Onrtuyeckas cucrema (oToanmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak omnTuyeckas cucTema. biam3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HeloToHa. Cnokenwue
CIIEKTPAJIbHBIX 1[BETOB. J{ucnepcus ceera.

Jlemoncmpayuu.

[IpssmonuHeHOE pacpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJax.
IIpenomnenue ceera.

OnrTryecKkuii CBETOBO/I.

Xox mydeii B cOOMparoIIe TnH3e.

XO0J1 1y4el B pacCeUBaroLIeH JIUH3E.

[Tonyyenune n300paxxeHUi ¢ TOMOUIBIO JTUH3.
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9. Ilpunuun neicTBus poroanmnapara, MUKpOCKOIA U TEJIECKOMA.

10. Monens riasa.

11. PaznoskeHue 6enoro cBera B CIEKTP.

12. [lonmy4yenue 6enoro cBeTa mpu CI0KEHUH CBETa pPa3HbIX I[BETOB.

Jlabopamopnuie padbomovt u onvimut.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPAKEHHUS CBETOBOIO Jyda OT yrja
TaJICHUSL.

2. M3ydeHue xapakTEepUCTHK U300paKEHUS MPEMETa B TUIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCHMOCTH yTJla MPEJIOMIICHUSI CBETOBOIO JIy4ya OT yIJja
ITaJICHAS Ha TPAHUILIE «BO3yX—CTEKIIO».



[Tonydenne n300pakeHUH C TOMOIIBIO COOMPAIOIICH JTNH3BI.

5. Ompenenenne POKYCHOTO PaCCTOSIHUS M ONTUYECKOW CHIIBI cCOOMparome
JIVH3BI.

6. ONBITHI O Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnbIThl IO BOCHPUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
[IBETOBbIC (DUIIBTPHI.

Pazgen 12. KBaHTOBBIC SIBJICHHS.

Omneitel Pe3epdopna u muanerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u normonieHue ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, OeTa- U ramma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3orombsl. PannoakTuBHBIE
npeBpanieHus. [lepuon momypacnaaa aTOMHBIX SIAED.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsiJJOBOTO M MacCOBOIO YHUCEIN.
DOHeprus cBsI3M aTOMHBIX snuep. CBs3b Macchl U 3Hepruu. Peakuuu cuHTe3a U
nenenus anep. crounuku saeprun CosHIa U 3BE3I.

AnepHas oHepreruka. [[eWcTBUS paaUMOAKTUBHBIX W3JIYYEHUN HaA >KUBBIC
OpraHu3MBlI.

Hemoncmpayuu.

CrexTpbl U3Ty4eHUS U MOTJIOUIEHNUS.
CrexTpsl pa3IuvHbIX ra30B.

Cnektp Bogopo/a.

HabGnronenue tpekoB B kamepe Bunbcona.
PaboTa cuérunka MOHU3UPYIOMINX U3ITYUCHHI.
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Peructpanus u3inydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamophuie padbomot u onvimol.

1. HaOmrogeHue CTUIONTHBIX M IMHEWYATHIX CIIEKTPOB U3ITyUICHHSI.

2. HccnenoBanue TPEKOB: M3MEPEHHE HHEPIrUM YACTULBI MO TOPMO3ZHOMY

nyTH (o gororpadusm).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIBLHO-00001IAOINNH MOAYIb.

[ToBTOpUTENHHO-0000IAIOIIMI MOAYJIb IPEIHA3HAUYEH JIJISI CUCTEMATU3ALNH
U 0000mIeHWS  TPEIMETHOTO  COJEpKaHUS ©  OMNbITa  JCSITEIBHOCTH,
NpUOOPETEHHOTO TIPU U3YUYEHUHU BCEro Kypca (PU3MKH, a TaKxkKe JJIsl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 ¢u3uke s oOydaroumxcs,
BBIOPABIIINX 3TOT yUYE€OHBIN MpeaMeET.

[Ipu M3y4eHNN TAaHHOTO MOJYJISA PEATU3YIOTCSI U CUCTEMATH3UPYIOTCS BUIBI
JeSITENHbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeYUBACTCS TOCTH)KEHHE MPEIMETHBIX U
METalpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, (GopMHUpyeTcs
€CTECTBEHHOHAY4YHass TPaMOTHOCTb: OCBOEHHE HAy4HBIX METOJOB HCCJEI0BAHUS



SBJICHUM TIPUPOABl M TEXHHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (HU3UUECKUE
ABJICHUSI, TPUMEHSAS T[OJyYEHHbIE 3HAHWSA, pemarb 3aJayd, B TOM YHUCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTEep JAHHOTO pas3jeiia peaau3yeTcs
32 CY4€T TOro, YTO OOydaromuecs BBITIOJHSIOT 3aJaHusi, B KOTOPBIX WM
npeaJiaraeTcs:
Ha OCHOBE IIOJIYUYCHHBIX 3HAHUM pacro3HaBaTh M HAY4YHO OOBSICHATH
(uzmyeckue SBICHUS B OKPYKAIOUIEH MPUPOJI€ U MOBCETHEBHON KU3HU;
MCITIOJIb30BaTh HAYYHBIE METOJIBI UCCIEOBAaHUS (PU3NUECKHUX SBJICHUHN, B TOM
YUCJIE IJI POBEPKU TUIOTE3 U MOIYUYEHHS TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4HbIE OCHOBBI HAM0OJIE€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUIOB
SHEPI'UHu.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue (pu3NKu Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3zoBaHUsl HAIIPaBJIEHO

Ha JIOCTIKEHHUE JINYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTATOB.

B pesynbraTe uzydyeHus: pu3nkyu Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHus

y oOyuaronierocst 0yayT cpopMHUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) mnaTpuOTHYECKOT0 BOCIIMTAHMS:

- IPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(u3HYECKON HAyKU;

- IGHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSM POCCUNCKUX YIEHBIX-(U3UKOB,;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY YUYaCTHUIO B 0OCYKJI€HUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUI
busuKy;

- OCO3HaHUE BAXXHOCTH MOPAIBHO-3TUYECKUX NPUHUUIIOB B AEATEIbHOCTU
Y4EHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCTIPUSATHE CTETHUECKHX KadeCTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
IIOCTPOEHMUS], CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMS:

- OCO3HaHHUE IEHHOCTU (UBUYECKOW HAYKW KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHs TEXHOJIOTHM, BaXHEHMIIEH COCTAaBISIOLIECH
KYJBTYPBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, HHTEpeca K HCCIEeI0BATEIbCKON
NEeATEeIbHOCTH;

5) ¢opmupoBaHus  KyJAbTYpPbl 3A0POBbS H  JIMOLMOHAJIBHOIO
0J1aronoJIy4uns:

- OCO3HaHME LEHHOCTH Oe3omacHoro o0pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTH MpaBui O€30MacHOTO TMOBEJICHHUS Ha
TPAHCIIOPTE, Ha JOPOrax, C AJIEKTPUUYECKHUM U TEIUIOBBIM OOOpPYJOBaHHUEM B
JOMAIIHUX YCIIOBHSIX;

- c(hOpMHUPOBAHHOCTh HaBbIKa pedIieKcuu, NpPU3HAHHE CBOETO IpaBa Ha
OLIMOKY M TaKOT'O e MpaBa y APyroro 4eaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMSI:

- aKTUBHOE YYacTH€ B PEIICHUHM MPAaKTHUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTenpbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH WU



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMHUX B TOM 4YHCIE H (PU3HUISCKHUX
3HaHUM;

e - MHTEPEC K MPaKTUUECKOMY M3y4YeHUI0 nMpodeccuit, CBSI3aHHBIX C (PU3UKOI;

e 7)I3K0JOrH4e€CKOr0 BOCIIMTAHUSA:

e - OpHCHTAlMs Ha TPUMEHECHHE (U3MYCCKMX 3HAHWUM Ui PEIIeHUs 3a1ad B
obylacTi OKpy’Karolel Ccpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJIEACTBUMN JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HaHME IIOOAIBLHOIO XapakTepa AKOJOTHMUECKUX MPOOIeM M MyTeu ux

peleHus;

e 8) aganTanMyM K HM3MEHAKIIMMCH YCJIOBHUSIM COLHUAJBLHOW M NPHUPOAHOI
cpeabl:

e - TOTPeOHOCTH BO B3aUMOJICHCTBUM MPU BBINOTHEHUU UCCIAEIOBAHUM U
POEKTOB (hM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
IPYTUX;

e - TIOBBIIICHHWE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NEeSATeNbHOCTD;

e - MOTPEeOHOCTH B (POPMUPOBAHUY HOBBIX 3HAHUM, B TOM duciie (HopMyIupoBaTh
UJIeH, MOHATHUSA, TUTIOTE3bI O GU3HUUECKUX 0OBEKTAX U SABJICHUSIX;

e - OCO3HaHHUE Je(DUIIMTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B 001acTH
bu3uKy;

e - IUTAHMUPOBAHHUE CBOETO pA3BUTHS B MPUOOPETEHWH HOBBIX (DUIUIECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH M BBISBIIATH B3aUMOCBS3HU ITPUPOIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DM3UUECCKUX 3HAHUMH;

e - OIICHKA CBOMX JCUCTBUI C Y4YETOM BIUSHHUSA HA OKPYXKAIOIIYIO Cpeny,
BO3MOXHBIX TJIOOAIBHBIX MMOCIEACTBHIA.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

B pesynbraTte ocBoeHHS mporpamMmbl Mo (pU3MKEe HAa YPOBHE OCHOBHOTO
o01iero oo6pazoBanus y o0ydatoierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIFHBIC YHUBEPCATbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIE  Yy4eOHBIC  JICUCTBUS,  PETYJISTUBHBIE
YHHUBEpCAIbHBIC YICOHBIC IEHCTBUSI.

Ilo3naBaTe/ibHBIE YHuUBEpPCaJAbHLIC yqeﬁﬂme I[eﬁCTBl/IH

Ba3oBble Jjornueckue JelicTBUA:
e BBISABIATH U XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB
(s1BNIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIAaCCU(PUKAIIUUA, OCHOBAHUS TS
0000I1IeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH Y TIPOTUBOPEYHS B pacCMaTPpUBAEMBIX (DaKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M TPU HU3YYEHUU (U3HUECKUX
SIBIICHUH W MPOIIECCOB, JIEIaTh BBHIBOJBI C MCIIOJIb30BAHUEM JCTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHUM, BBIJIBUTATh THUIIOTE3bl O B3aUMOCBS3IX
(bU3MYECKUX BEJIIMYUH;

CaMOCTOATENILHO BBIOMPATH CHOCOO pernieHus y4eOHOW (pu3nuecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIeHUs, BHIOOp HamOoiee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciieoBare/IbCKHue e CTBHA:

HCIT0JIB30BATh BOIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNS;
MPOBOJIUTH 10 CAMOCTOSITENILHO COCTABIIEHHOMY TUIAHY OMBIT, HECJIOKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJbIIOE HCCIeA0BAHNE (PUIUYECKOTO
SBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU IKCIIEPUMEHTA;

caMOoCTOSITeNIbHO (OPMYJIMPOBATH O0OOIIEHHS W BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTIO HAOMIOAEHUS, OIbITa, HCCIIEJOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIIee pa3BUTHE  (PU3MUECKHX
MPOLIECCOB, a TAKXKE BBIIBUTAThH MPEATNOI0KEHNS 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3TUYHBIC METObI, MTHCTPYMEHTHI W 3aMpPOCHI PU MOUCKE U
orOope WHPOpPMAIMK WIH JaHHBIX C yYETOM TPEIOKCHHON ydueOHON
(dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM MIPEICTABIICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHMAIbHYI (opMy mpeacTaBiIeHUs
uHQOpMAIMM W WUTIOCTPUPOBATh peIlacMble 3a7a49d  HECIOKHBIMU
CXeMaMH, TruarpaMMaMu, HHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B X0j¢ OOCYXJeHHS y4eOHOro maTepuajia, pe3yiabTaToB JabOopaTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOUN TEMbI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HAa pENICHUE 3aJadd M TOJep’KaHue
OJ1aro’Ke1aTeIbHOCTH OOIIEHNS;

COIMOCTAaBIIATh CBOM CYXKICHHUS C CYXICHUAMH JPYTHX YYaCTHHUKOB
Juaora, OOHapyXKUBaTh Pa3IU4He U CXOJICTBO MO3UITUN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;
MyOJIWYHO MPECTABIATh PE3YIbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OMBITA
(3KCTIEpUMEHTa, HCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W HUCIOJNB30BaTh  MPEUMYINIECTBA  KOMAHIHOW M
WHIUBUIYAIbHOW paboThl MpU PEIIEHWH KOHKPETHOW (U3MYECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JIESITEIIbHOCTH, OPTaHW30BBIBAThH JCHCTBUS
no e€ MOCTIKEHHUIO: pACIpeAeNsaTh poJid, OOCYXAaTh MPOLECCH U
pE3yNbTaThl COBMECTHOM pabO0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pa0OTHI, IOCTUTAsi KAUECTBEHHOTO pe3yJjbTaTa 1o
CBOEMY HAIPABIECHUIO W KOOPIWHUPYS CBOM JEHCTBHS C JPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHEHO C(OPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

PeI‘y.]IﬂTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IleﬁCTBHSI

Camoopranusanus:

BBISIBIISITh MPOOJIEMBI B JKU3HEHHBIX M yU4E€OHBIX CUTYalMsIX, TPEOYIOIINX
IS perieHus: GU3NYeCKuX 3HaHUM;

OpUEHTUPOBATBCS B  PA3NMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOIUBUYadbHOE, NPUHATHE pPELIEHUS B TpyMIe, NPUHATUE pEIIeHUN
rpynmnoi);

CaMOCTOATENILHO COCTABJISITh AITOPUTM PELIEHUs (PU3NUYECKOU 3aa4d WIIN
IUIaHa HMCCIEAOBAaHUSA C Y4ETOM HMEIOLIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apr'yMEHTHPOBATH IIpeijlaraéMble BApUAHTBI PEILICHUI;
7ieJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJH), 3MO]_[I/IOHaJIbHLII7[ HHTEJJICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallUH U IIpeuiaraTh IJIaH €€ U3MEHECHUS,
OOBSCHATh NPUYUHBl  JOCTHXKEHHUS  (HEIOCTUXKEHHUS]) Ppe3yibTaToOB
JeSTeNbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
¢u3nyecKoro MCCIEIOBAHMA WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4esJoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IIOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYIroro;
MPU3HABATh CBOE MPABO HA OLIMOKY MPH PelIeHUH PU3NYECKUX 3a7a4 WU
B YTBEPXKIACHUAX HA HAYUYHBIE TEMBI U TAKOE K€ IIPAaBO IPyroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy o0yuenus B 7 kjacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIONB30BaTh  MOHATHS:  (puU3MUeckMe UM XUMHYECKHUE  SIBICHUS,
HAOIO/IEHNE, DKCIIEPUMEHT, MOJENb, TUIOTE3a, CAWMHMIIBI (PHU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHHS BemlecTBa (TBEPIOE,
KHUJIKOE, Ta3000pa3HOe), MEXaHHYEeCKOoe JBUXKEHHE (PaBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHENHOE), TPAEKTOpUs, pPABHOJACHCTBYOILAs
cuna, aedopmanus  (ympyras, — IUIaCTHYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pa3nuuaTh sABiAeHUS (AUQQy3us, TEMIOBOE ABMKEHHUE YaCTHUI[ BEIIECTBA,
paBHOMEpPHOE  JIBUJKEHUE, HEPAaBHOMEPHOE  JBW)KEHHE, HHEpLMS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPHABIX TEJN C 3AKPEIUIEHHOW OCHIO
BpallleHus, Tepefada JaBiCHUS TBEPABIMU TeNaMH, >KUAKOCTIMH U
razamy, arMocepHOe JaBi€HHME, IUIABaHWE TeJ, IPEeBpaIlCHUs
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOICTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (DU3UUECKOe SBICHHE;
pacmo3HaBaTh TMPOSBICHHE M3YyYEHHBIX (U3MUECKHX SBICHUN B
OKpYy’KalollleM MHupe, B TOM 4YHclie (U3NYECKUE SBJICHHUS B MPHUPOJE:
IpUMEpBl ABWXKEHUS C Pa3IMYHBIMM CKOPOCTSMHU B JKMBOM M HEKHUBOH
npupone, ACHCTBHE CUJIBI TPEHHsT B TPHUPOJIE W TEXHUKE, BIUSHUE
aTMoc(epHOro MaBJIeHUs Ha JKUBOW OpraHM3M, IJIaBaHUE PHIO, phIUar B
TeJe 4eJIOBeKa, IPH 3TOM NEPEeBOAUTh MPAKTHUECKYIO 3a7]auy B yUeOHYIO,
BBIJICJISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBICHUM;
OTKCHIBaTh M3yUYEHHBIC CBOIMCTBA TN M (PU3NUYECKHUE SIBICHUS, UCTIONB3YS
(¢uznyeckre BeNIUUUHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPENIHSAS CKOPOCTh, CUJIA YIIPYTOCTH, CHJIa TSXKECTH, BEC
Tena, CWIa TpeHWs, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAS CUJIa, MEXaHWYecKas padoTa, MOIIHOCTb, TIEUO CHIIBI,
MOMEHT CHJIBI, KO()(QHUIMEHT TOJE3HOTO [EHCTBUS MEXaHU3MOB,
KUHETUYECKass W TMOTEHIMalbHAs SHEPrus), MpH OMHUCAHUU TPABUIHHO
TPAKTOBAaTh  (PU3MYECKUII  CMBICA  HMCHOJB3YEMBIX  BEJIMYUH, HX
0003HAaYEHUs U €IUHULIBI (PU3NYECKUX BEIUYHH, HAXOJIUThb (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMH BEIMYHWHAMH,
CTPOUTDH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBIEHHUS M IPOLECCHI,
UCIIOJIb3Ysl TIpaBuia CJIOXKEHUs CUII (BIOJb OJHOM MpsMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBECHUs phlyara (0Joka),



«30JI0TOE€ MPaBWJIO» MEXAHHKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPruu, MpU ITOM JaBaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHa W
3aMKChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKUE SABJICHMSI, TPOLIECCHI U CBOMCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TIPUYMHHO-CIIC/ICTBEHHBIE CBSA3H, CTPOUTH OOBsiCHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3ydeHHBIX CBOMCTBA (DPU3UUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA UJIN 32aKOHOMEPHOCTH;

pemarb pacy€THble 3a7adyd B 1—2 JAEWCTBUSA, HCIONB3YS 3aKOHBI H
dbopmybl, CBsI3bIBaIONIME (DU3MYECKHME BEIMYMHBI: Ha OCHOBE aHajn3a
YCJIOBHSI 3a/1a4y 3alUChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M IPOBOJUTH PAcCUEThl, HAXOJUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JIJIsl PELIEHUs 3aj]ay, OLICHUBATh PEATUCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU T[OMOIIH
(U3HYECKUX METOJOB, B OIIMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
peanojaokeHne  (TUmoresy),  pasinyaTb M UHTEPIPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HaxXOJWTh OIIMOKA B XOJi€ OIbITa, JeNaTh
BBIBOJIbI IO €T0 Pe3yJIbTaTaM;

MPOBOJUTH OMbBITHI IO HAOMIOJNEHUIO (PU3WYECKUX SIBJICHUU WU
bu3HYecKuX CBOWCTB TEN: dbopmynpoBaTh MpOBEPSIEMbIEC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMUS,
3aMMChIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE W3MEPEHHsI PACCTOSHHUSA, BPEMEHHM, MAacChbl Tea,
00bEMa, CHUIBI U TEMIEPATypbl C MCHOJIb30BAHUEM AaHAJIOTOBBIX U
M(MPOBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUS TPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
IPYrod C WCIOJIb30BAHUEM IMPSMBIX H3MEPEHHH (3aBUCUMOCTH IIYTH
PaBHOMEPHO JBIXKYILIErocs Tejla OT BPEMEHU [BIKEHUS TeNa, CHIIbI
TPEHUS CKOJIBKEHUS OT Beca TeJla, KauecTBa 00padOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAJH CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJUHEHUS MPY>KUHBI, BHITAJKUBAIOIIEH CHIIBI OT 00BbEMa
MOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH >KUJIKOCTH, €€ He3aBUCUMOCTHU
OT TJIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUN
IJIaBaHusl TE€Jl, YCJIOBUM paBHOBECHs pbluara M OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUS, COOUpAaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeNys MPEeUIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIWYUH B BUJE



NpeUIOKEHHBIX Tabnuil U TpaduKoB, JAeiaTh BBIBOABI MO pe3yJibTaTaM
UCCIIEJOBAHMUSI;

NPOBOJNTH KOCBEHHBIC H3MEPEHHS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, Cujla TPEHHS] CKOJBKECHHS,
JaBJIEHWE  BO3JyXa, BbITAJKMBAIOIIAs CHJa, JeHcTByromas  Ha
HOrpyKEHHOE B JKMJIKOCTh TeNO, KOA(P(ULIUEHT MOJIE3HOIO JEeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKCHHOW WHCTPYKIUHU: TIpHU
BBITIOJTHEHUH HW3MEPEHUIl cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUKCIISTH 3HAUEHNE UCKOMOW BEJIMUMHBI,

cOOJII01aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1ab0pPaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPHUOOPOB M TEXHHUYECKHX YCTPOWCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOINAIIIHUECs COCYAbl, OapoMmerp,
pblyar, HOJABUKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;
XapaKkTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OmucaHus (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCIIONIb3Ysl 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUN MU HEOOXOJIMMBbIE (DU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOIO HCIOJB30BaHUs (PU3MUECKUX 3HAHUU B IOBCEIHEBHOU
KU3HU 151 o0ecredeHnss 0€30MacHOCTH TIpHU OOpaIieHuy ¢ mpudopaMu 1
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbS U COONIOACHUA
HOPM 3KOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIoIEeH cpeie;

OCYIIECTBIATh OTOOp HCTOYHUKOB uH(popmauuu B VHTEepHeTe B
COOTBETCTBHUH C 33JJaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUA © TYTEM CpPAaBHEHUS PA3IUYHBIX HMCTOYHHKOB BBIIETSTH
uH(pOpMaIMIO, KOTOpas SIBISIETCA NPOTHBOPEUYUBOM WM MOXET OBITh
HEI0CTOBEPHOI;

MCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33JaHUIl HAYYHO-MOMYJISIPHYIO
aUTepaTypy  (PHU3MUECKOro  COAEpKAHMS, CIPABOYHBIE MaTepHAaIbI,
pecypcbl ceTd VIHTepHET, BlafeTh npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HUHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIUN (HU3NUECKOTO COJIEPKaHUs, B TOM
yucne MyOJuMYHO JenaTh KpaTKue COOOLIEHHsSI O pe3yibTaTax MpPOEKTOB
WIM Y4YeOHBIX HCCJIEIOBAaHUM, IpPU OTOM TPaMOTHO HCIOJIb30BaTh



W3YYCHHBIM TIOHATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3CHTAIUEN;

MIPU BBITIOJTHEHUN YYEOHBIX IMPOEKTOB M MCCIEIOBAaHUN pacrpeacssiTh
00sI3aHHOCTH B TPYIIIIE€ B COOTBETCTBUM C IOCTaBJICHHBIMU 3a/lauamH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBHUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoH1y o0yuenus B 8 kiacce npeIMEeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

KCIMOJIb30BaTh MOHSTHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTAIIMUECKUE U
aMmopdHble Tena, HACHIIIEHHBIH W HEHACBIIMICHHBIM Tap, BIAXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrusi, TEIUIOBOM JBUTaTEllb,
AJIEMEHTAPHBIN AJIEKTPUYECKUIN 3apsijl, JIEKTPUUECKOE TOJIe, IPOBOJIHUKH
Y IUDJICKTPUKU, TOCTOSHHBIN JEKTPUUYECKUI TOK, MATHUTHOE MOJIE;
pa3nuuath SBJICHUS (TEIJIOBOE PACIIMPEHHE M CXKaTue, Terulonepenaua,
TEIJIOBOE€ PABHOBECHE, CMAYMBAaHUE, KAlWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTauiM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Teronepeaaya (TeTUIONPOBOHOCT, KOHBEKIIHS, U3JIy4eHue),
AIEKTPU3ALMS TEJl, B3aUMOJICCTBUE 3apANIOB, JECUCTBUS JJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICMCTBUE MAarHUTOB, JCHCTBHE
MarHUTHOTO TOJI1 HAa MPOBOJHUK C TOKOM, JICKTPOMAarHUTHAs UHAYKIIHS)
M0 ONHUCAaHUI0 UX XAapPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh IMPOSBICHHE M3YyYCHHBIX (DHU3WYECKUX SBJICHUHA B
OKpY’)KalollleM MHpE, B TOM YHCiIe (U3UYECKHUE SBICHUS B IPHUPOJIC:
MOBEPXHOCTHOE HATHKEHUE U KANWULSIPHBIE SBICHUS B TPHUPOJE,
KpUCTaJUIbl B mpupone, uznydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETra, dJICKTPUYSCKUE
SBJICHUS B atrMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MOa0COB, pOidb MAarHUTHOTO TMOJS IS KU3HU Ha
3emiie, OJSIPHOE CUSHUE, IPU 3TOM MEPEBOJAUTH MPAKTUUYECKYIO 3a/a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (PHU3HUUIESCKHUX
SIBJICHUH;

OMUCHIBATh U3y4YCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
(uznyeckre BENUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHsI, KOTUYECTBO
TEIJIOTHI, YJAEIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAsA TEIUIOTa
IJIABJICHUsI, yJeNbHAs TeIUIoTa IMapooOpa3oBaHMs, YJelbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJEe3HOTO JEHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIBbHAsI BIAXHOCTb BO31yXa, JJIEKTPUYECKHU 3apsn,
CUJIa TOKA, DJIEKTPUUYECKOE HAIPsSKEHUE, COINPOTHUBIIEHUE IPOBOJHUKA,
yACIbHOE  CONpPOTUBIEHWE  BElIeCTBa, pabdoTa U MOUIHOCTb
ANEKTPUYECKOTO  TOKAa), TMpPHU ONHWCAHUM MPABWIBHO TPAKTOBATH
¢bu3nyecKuil CMBICI HCIOJIb3YEMbIX BEJIUYMH, 00O3HAYEHUS U €IUHMIIBI
bu3MYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMHM BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBJICHUS M IPOLECCHI,
WCIIOJIb3Yysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOpUHU
CTpPOEHUs BEIleCTBA, NMPUHLMUII CYNEPHO3UIMN ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3aKoH OMa 1l yJacTKa LEeNu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHUs JHEPruu, IMpU OSTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJTUPOBKY 3aKOHA W 3alUCHIBATh €r0 MaTEMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPHEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYecKux
iaroB ¢ omnopod Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarb pacu€THblE 3anadyud B 2-3 JACUCTBUSA, HCIONb3YS 3aKOHBI H
dbopmybl, CBsI3bIBaIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajn3a
YCHOBUSL 3aJladyd 3alKChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JUIsl pELIeHUs 3aJadd, BbIOMpAaTb 3aKOHBI W  (DOPMYJIBI,
HEOOXOoJuMble Al €€ pelIeHHs, NPOBOAUTH PACYETHI U CpPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU T[OMOIIH
(U3HYECKUX METOAOB, HCIONb3YSl ONHCAHME HCCIEAOBAHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOJNIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsAAKA
MIPOBEICHUS UCCIIEA0BAHUS, 1€JIaTh BBIBOJIBL;

MPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3WYECKUX SBJICHUN WU
(U3HYECKUX CBOMCTB Tell (KAWL PHBIE SBJICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MpPOLEcca OCThIBAHUS U
HarpeBaHusl MpU U3IYYEHUH OT LBETa M3Tydaromen (MOrIONIaroNIei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IUIOIAAN €€ IIOBEPXHOCTH, OJJEKTpHU3alus TEel M B3aUMOJCHCTBUE
DNEKTPUYECKUX  3aps0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alldsl MArHUTHBIX IIOJIEW TIOCTOSIHHBIX MAarHUTOB, JCHUCTBUS
MAarHATHOTO TOJII HAa MNPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHuTa,



CBOMCTBA 3JIEKTPOJBUTATENS IOCTOSHHOTO TOKa): (POPMYJIUPOBATH
IpOBEpsiEMbIE MPEATNIONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHUsl, ONMUCHIBATH X0/ ONBITA U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATh ~ MPSAMbIE  W3MEPEHUS]  TEMIEpPATypbl, OTHOCHUTEIbHOMU
BJIQXHOCTH BO3/lyXa, CHJIbl TOKA, HANpPSDKEHHS C HCIOJIb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEIMYUH, CPAaBHUBATH
pe3yIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
Apyrod €  HCHOJb30BAHUEM NPSIMBIX HU3MEPEHH  (3aBHCHMOCTH
CONPOTHUBJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAHM IIOIEPEYHOrO
CEUEHMS U y/ACJIbHOIO COIPOTUBIICHUS BEUIECTBA MPOBOIHUKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHHMK, OT HANpsOKEHHs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIENOBATEIbBHOIO M NApaJUIeIbHOIO  COEIMHEHUN
IPOBOJHMKOB): IUIAHUPOBATH HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs, Clenysl MNPeJIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnull U rpaduKos,
JIeJ1aTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEA0BAHMS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHs (PU3MUECKUX BeIMYMH (yAelbHas
TEIJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE TMPOBOJAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh H3MEPEHUs, COOUpPATH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIOKEHHON MHCTPYKUUU, U
BBIYHCIISATH 3HAYECHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HU3YyUYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOWCTB C ONOpPOMl Ha UX ONUcCaHUs (B TOM YMCIIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBasi TypOUHA, aMIIEpMETD,
BOJIbTMETP, CUETUYMK JIIEKTPUUECKOW SHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPHUUECKUE
IIPENOXPAHUTEIH, MIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SABJICHUM M HEOOXOAMMBIE
(u3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOoOpbl MO CXEMaM M CXEMAaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBbI AJIEKTPHUUECKUX
LEenel ¢ MOCIeA0BATENbHBIM U MAPAJIEIbHBIM COEIMHEHHEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS FIEMEHTOB 3JIEKTPUUECKUX LIETel;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOIO HCIOJB30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
KU3HU JIs1 o0ecrieueHus: 0€30MacHOCTH P O0pallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 30POBbS M COOIIOACHUS
HOPM 3KOJIOTHUYECKOT0 IOBEJCHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh MOUCK HHPOpMALMK  (PU3NYECKOTO COACpKaHUSI B
HNutepHere, Ha OCHOBE HMEIOUMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTIOHUTENIbHBIX ~ MCTOYHUKOB  BBLACNATH HH(DOpPMALUIO, KOTOpas
SBJISIETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHOI;
UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 33JaHUIl HAyYHO-NOMYJISIPHYIO
JTUTEPATYPY (PU3UYECKOTO COJAEP)KAHMS, CIPABOYHBIE MaTepHaIbl,
pecypcesl cety MHTEpHET, BiiafneTh NpUEMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMALIUU U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE U KpaTKUE YCTHBIE COOOIIEHUS,
o000mass uHOpPMAIMIO M3 HECKOJBKUX HCTOYHUKOB (DU3UUECKOTO
COJEp)KaHUs, B TOM 4YHUCJIE€ MyOJIMYHO NPEICTABIATh PE3YIbTaThl
IIPOCKTHOW WJIM UCCIEAOBATEIbCKOU NEATEIBHOCTH, IPU 3TOM TI'PAMOTHO
UCIOJb30BaTh U3YUYEHHbI MOHATUHHBIA ammapar Kypca (U3HKH,
CONPOBOK/JIaTh BBICTYIUICHHE MPE3CHTALNEN;

IpPU BBINOJHEHUM YYEOHBIX MPOEKTOB U HCCIAEAOBAHUN (PU3HUECKUX
IPOLIECCOB paclpeAesisiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3aJla4aMH, CIEIUTH 3a BBIIOJHEHUEM IlJIaHA JEHUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKIIAJl B
NEATEIBHOCTD IPYIIBI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOJIEUCTBHE,
MPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xonIry o0yueHus B 9 Kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHUSA: CHCTEMa OTCuY€Ta, MaTrepualbHas TOYKa,
TPAeKTOpPHs, OTHOCUTEITLHOCTh MEXAHWYECKOTO NBIDKCHUS, JehopMarius
(ympyras, mjgacTU4ecKas), TpPEeHHE, LEHTPOCTPEMHTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, IICKTPOMArHUTHBIC BOJHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NalbHO30PKOCTD,
CHEKTPhl UCIYCKAaHUsI W MOTJOILIEHUA, alb(a, OeTa- U raMma-u3IyyeHus,
M30TOIIBL, SIAEPHAS SHEPIeTHKA;

pazniuyath sBJI€HUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TMPSIMOJMHENHOE ABUKEHUE, CBOOOIHOE
NajJieHUue TeJl, PABHOMEPHOE JIBHIKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE



T€J, PEAKTUBHOE JBH)KEHHE, KOJEOATEIbHOE JIBH)KEHHE (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBIXKEHHE, OTPa’KEHUE
3BYyKa, MPSIMOJIMHEWHOE PacHpOCTpaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0OKEHUE OEJIOro CBETa B
CHEKTP M CJOXEHUE CHEKTPAJIbHBIX LIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsA PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOrO CIEKTpa
U3ITy4YEHHUsI) IO ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacrno3HaBaTh TMPOSBICHHE M3YyYEHHBIX (U3MUECKUX SBJICHUH B
OKpy»XaromeM Mupe (B TOM 4YHucie (Pu3nyYecKkue SBICHUS B TMPHUPOJIE:
MPWIKUBBI U OTIUBBI, ABMKEHUE MIaHeT COTHEYHOU CUCTEMbI, PEAKTUBHOE
IBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3X0, LBETa TeJ,
ONTUYECKHE SIBJICHUS B TPHUPOAE, OMOJIOrHMYEcKOe IEHCTBUE BHUIUMOIO,
yabTPadUOIETOBOTO U PEHTTEHOBCKOTO H3JIYYEHHUM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (POH, KOCMHUYECKUE Jy4YHd, PaJUOAKTUBHOE H3IIyUEHHUE
MPUPOJHBIX MHUHEPAJOB, JIEUCTBUE PANAMOAKTUBHBIX M3Iy4EHUNH Ha
OpraHu3M 4eJOBeKa), MpU ITOM NEPEBOJUTH MPAKTUYECKYIO 3aady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3HUUECKUX
SIBIICHUIA;

OTKCHIBaTh U3yUEHHbIE CBOICTBA TeNl M (PU3NUYECKHUE SIBICHUSA, UCTIOIB3YS
¢dbu3nyeckue BENWYUHBI (CpElHSsE W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MepeMellleHue, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHMS, CWia YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BeC Tela, HUMIYJIbC Tela, HMITYJIbC CHUJIb,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAS JHEprus Teda,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI YHEPTUsl CHKATOU
NPYKUHBI, KHHETHYECKas SHEpPrus, IOJIHAg MeXaHU4ecKas >SHeprus,
NEePUOJ U YacTOTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJOMIICHUS CPEJlbl), MPU ONKUCAHUU
MpaBUIBHO TPAKTOBAaTh (U3MUECKUN CMBICT MCMOJIb3YEMbIX BEIUYMH,
0003HAaYEHUs W EIWHULIBl (PU3HYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3MUECKYIO0 BEJIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH TparKK U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHHUS W MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOI'O TATOTEHHS,
INPUHLMUI CYNEPHIO3ULIHUH CHJI, IPUHIMUI OTHOCUTENbHOCTH [ amwiies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUSl MMITYJIbCAa, 3aKOHBI OTPaXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHbI COXPAHEHUSI 3apsAJI0BOTO U MAaCCOBOT0 YUCEN



IpU SJACPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIIUCBIBATh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JOTMYECKHUX
IIaroB C ONOpoM Ha 2—-3 HM3y4YEHHBIX CBOMICTBA (PU3NYECKUX SIBICHUH,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anadd  (Omuparolmmecs Ha cuctemy u3 23
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HMUECKHE
BEJIMUMHBL: Ha OCHOBE aHallM3a YCJOBHS 3a/addl 3alHChIBaTh KpaTKOE
YCJIOBHE, BBISIBIISAITh HEJOCTAIOIIME WM U30BITOYHBIE JAaHHBIE, BHIOMPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsSl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTh TOJYYEHHOIO 3HaueHus (HU3HUeCcKoi
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU T[OMOIIH
(U3HYECKUX METOAOB, HCIONb3ySl ONHCAHME HCCIEAOBAHUS, BBIIEIATH
IIPOBEPSEMOE  IPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTH MOpsJKa
NPOBEJCHUS  MCCIEAOBAHUSA, J€JIaTh  BBIBOJbI, HMHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U ONIBITOB;

MPOBOJUTH OMbBITHI IO HAOMIOJNEHUIO (PU3WYECKUX SIBJICHUU WU
¢bu3nyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl HHEPrUM, 3aBUCUMOCTb NEPHUOAA KOJeOaHUN NPYKUHHOIO
MasgTHHUKA OT MAacchl Tpy3a M KECTKOCTU MPYNKUHBI U HE3aBUCHUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJI€OaHUM, MPAMOJIMHENHOE PaCIIPOCTPAHEHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIEKTp, M3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs NpeaMeTa B coOuparoliei
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIyUECHHS):
CaMOCTOATENIbHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO Habopa
o0Opy/nOBaHUS, ONHUCHIBaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMyIIMpPOBATH BBIBOJIBI;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpeaAesss
CpelHEee 3HAYeHUE U3MEpAeMOW BEIMYMHBI ((OKYCHOE pACCTOSHUE
coOuparoieil JTuH3bI), OOOCHOBBIBaTH BBIOOpP croco0a HM3MEpEeHUs
(M3MepUTENIbHOTO IPHbdopa);

MPOBOJUTH MCCIEJOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM IMPSMBIX HU3MEPEHUI (3aBUCHMOCTb IMyTH OT BPEMEHH
IIPM PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HadaJbHOW CKOPOCTH, MepHUoia
Kose0aHUIl MaTeMaTHYeCKOro MasTHUKA OT JUIMHbI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJla MaJeHUs U yrja MpeJoMJIEHUs OT yria



NaJieHus): IUJIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSTENBHO COOUpPATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJIYYEHHOW 3aBUCHMOCTH
(dbu3nYecKnX BEIWYUH B BUJE TaOMUIl U T'padUKOB, J€JaTh BBIBOABI IO
pe3yJbTaTaM HCCIIEI0BaHNUS;

IPOBOJAUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUs], KECTKOCTh MPY>KUHBI, KOADPUIUEHT
TPEHHUS CKOJBXECHHSA, MEXaHW4Yeckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWH MaTeMaTUYecKoro W TMPYKMHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOUpAromiel JIMH3bL, PAJANOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJHATh U3MEPEHUS, CIEAYys MPEIOKEHHON WHCTPYKIUU, BBIYHCISATH
3HAYCHHE BEIMYMHBI U aHATM3UPOBATH TIOJyYCHHBIE PE3YIBTATHI C YIETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (U3MUECKUX MOJENeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JydY, TOHKas JMH3a, IUIAHETapHAas MOJENbh aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh NPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUSA (B TOM YHCIE:
CIUIOMETP, MATYMKH TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TEpHUCKOM, ¢oToanmapar, ONTHUYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHOJB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKHX SBICHUH M  HEOOXOauMble (PU3MUYECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI i CXEMATHUHBIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMUYECKHUX IPOLECCOB
Ipy pEeHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a/]ad, ONTUYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IIIOCKOM 3€pKajie U cOOMparouiei JIMH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  HWHQPOPMALMIO O  MpHUMEpax)
MPAKTUYECKOrO HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecrieueHus: 6€30MacHOCTH MPU OOpaIlleHHH ¢ TPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3II0POBbS W COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK HH(pOpManuu (U3NUECKOTO COJEpPKaHHUS B
HNuTepHeTe, caMoCTOSATENBHO (HOPMYIUPYSI MIOMCKOBBIN 3aMpOC, HAXOAUTD



MyTH ONpeeNieHUs] JOCTOBEPHOCTH IMOJyYeHHON MH(pOpMalMu Ha OCHOBE
VMMEIOIUXCS 3HAHUM U JOIOJHUTEIIBHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPHU BHIMOJHEHUH YYEOHBIX 3a/IaHUi HAy4YHO-TOIYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO  COAEPKAHMS, CIPABOYHBIE MaTEpHaIbI,
pecypcsl cety MHTEepHET, BiianeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi UHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
MH(pOpPMALMU W3 HECKOJBKUX HCTOYHHKOB (PU3NYECKOTO COAEp’KaHHUS,
nyOJIMYHO TMPEACTABIATh Pe3yIbTaThl IPOEKTHOM MIIM UCCIIeI0BATENbCKON
NEATEIBHOCTH, IPU 3TOM TI'PaMOTHO  HCIIOJIb30BaTbh  M3YYECHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasiena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE Mpe3eHTalell ¢ Y4YETOM OCOOEHHOCTEM ayIuTOpHH
CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (ungposbie)
KoHTpobHBI IIpakTHYeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThblI padoThI
pecypchl
Pa3znen 1. ®usuka u eé posib B NO3HAHUHU OKPY/KAKOIIEro MUpa
but6mmoreka [JOK
1.1 o - 2
H3HKE - HayKa O PHpOUe https://m.edso0.ru/7f416194
bu6nmoreka [JOK
1.2 o 2 1
FBIHCCIHC BETHIHIbL https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO/] TIO3HAHUS 2 1 bubmorexa HOK
’ y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paspnen 2. IlepBoHayabHbIE CBEACHHS 0 CTPOCHHHU BelllecTBa
bubmmoreka [{OK
2.1 C 1
TPOCHHE Betecta https://m.edso0.1ru/7f416194
29 JIBm>keHre 1 B3aUMOICCTBUE YaCTHII ) | bubnmnoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubnuoreka [JOK
2.3 A 2
TPCTaTHBIC COCTOAHMA BEIICCTBA https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHHe U B3auMoaeiicTBHE Tel
bu6 OK
3.1 MexaHnyeckoe OBUKEHUE 3 nbmorexa I

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




bu6nmoreka [JOK

3.2 HMrepuums, Macca, IIoTHOCTS 4 https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
33 .B 14
Cuna. Bunpt cun https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya naBneHust TBEpAbLIMU 3 bu6nmoreka [JOK
' TEJIaMU, )XUJAKOCTIMU U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4.2 JlaBnenue KHIKOCTH > https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4, A
3 TMOChEpHOE MaBACHHE 6 https://m.edsoo.ru/7f416194
44 JelicTBHE )KUJKOCTH U Ta3a HA OTPYKEHHOE 7 bubnuorexa [HOK
' B HUX TEJIO https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Paszgea S. PaboTa u MOIIHOCTB. JHEPrus
bu6mmorexa [IOK
1 P
> aboTa 1 MOUHOCTE 3 https://m.edsoo.ru/7f416194
butmmoreka [JOK
2 IT
> POCTHIE MEXAHUIMBL > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>3 Mexasuieckas SHeprus 4 https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12




8 KUIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIe
Ne i/m P KonrtpoJsbnsie | IIpakTnyeckue (g )
NPOrpaMmblI Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypcsl
Pa3gen 1. TerioBbie IBJICHUSA
1.1 CrpoeHue u cBOMCTBA BEHIECTBA 7 bubmmorexa IIOK
' P - https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 Teruiosbie npouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nen 2. DiekTpuyeckue 1 MAarHUTHbIE SIBJIEHUS
DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela bu6muoteka [{IOK
2.1 . 7 |
U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. N but6mmoreka [{OK
2.2 IToCcTOsTHHBIN DIIEKTPUYECKUNA TOK 20 2 7 httns://m.edsoo.rw/7f418 Lce
but6mmoreka [JOK
2.3 MarsHTHbIC ABICHAS 6 ! L3 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
2.4 4
IMEKTPOMATHHTHAS HELILY KUK https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHoE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpamMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUSA
L1 MexaHHYeCcKoe OBMXKEHHE U CITOCOOBI €ro 10 | bu6nuoreka [JOK
’ OTNMCAHUS https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.2 Bzaumopeiictue Te 20 1 3
HMOACHCTRIE TE https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
1.3 3 10 3
AKOHBT COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. Mexann4deckue KoJe0aHuA U BOJHBI
but6mmoreka [{OK
2.1 M
CXAHHMYECKUE KONCOamH 7 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
2.2 M . 1
CXAHHIECKHE BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiieKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHbIE BOJHBI
DNEKTPOMarHuTHOE MOJIE U bubmuoreka [IOK
3.1 6 2
3JIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nena 4. CBeToBbIE ABJICHUSA




4.1 3aKOHBI PaCIIPOCTPAHEHUs CBETA 6 2 bubmmorexa TIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI 6 3 https://m.edsoo ru/7f41 ada6
bubnuoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP 3 2 hits://m.edsoo. ru/7#4 1 ada6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUS
but6mmoreka [{OK
5.1 Hcnyckanue u norjioneHue cBeTa aToMOM 4 1 htns:/m._edsoo.ru/Tf41 adat
but6mmoreka [JOK
32 (CTpoeHne aTOMHOTO spa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
>3 #lnepHbie peakiin 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTeibHO-0000111a101MIT MOLYJIb
[ToBTOpenue u 0000IIEHNE CONEPIKAHUS bu6nuoreka LIOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IIJIAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4YeHH
s

DJIEKTPOHHBIE
muppoBbIe
o0pa3oBaTte/ibHbIE

pecypcsl

dwuszuka — HayKa 0 IpUpo/Ie.
SBnenus npupoibl. PusndyeckKue
SIBIICHUS

MexaHnuyeckue, TEIJIOBbIE,
ANEKTPUYECKUE, MAaTHUTHBIC,
CBETOBBIE, 3BYKOBBIC SIBIICHUS

dusnyeckre BeINYNHBI U UX
U3MepeHHe

VYpok-uccnenosanue "HM3mepenue
TEMIEPATypbl IPU OMOIIH
JKUJKOCTHOTO TEPMOMETpPA U JaTUHUKa
Temneparypbl"”

Kak ¢u3uka u apyrue ecTeCTBeHHBIC
HayKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAaYUYHBIN METOT
no3HaHus. Onucanue GU3NIECKUX
SIBIICHHH C TOMOIILIO MOACTICH

bubmmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TUIIOTE3BI: 1aJbHOCTD MOJIETA IIApUKa,
IIIIEHHOTO0 TOPU30HTAJIHO, TEM
Ooublie, yeM OoublIe BHICOTA IycKa"




Crpoenue BeniectBa. ONBITHI,

7 OKa3LIBaIOIINE JUCKPETHOE CTPOCHUE bubnnorexa LIOK
a A p p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBMIKEeHHE YacTHIl BEIEeCTBA bubmorexa [IOK
H https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenopanue «OMbITHI O
9 HaOJIOZICHUIO TEIIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperatHble COCTOSIHUSI BEIIECTBA
B3anMocBs3p Mex 1y cBOMCTBaAMHU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX B KX bubmuoreka [JOK
ATOMHOMOJICKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oc00EHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
MexaHnnueckoe OBIKECHHE.
12 PasHoMepHOE 1 HEpaBHOMEPHOE bubnnorexa [IOK
p p p https://m.edsoo.ru/ff0a05¢c6
IBIDKEHUE
bubnuoreka [JOK
13 Cxkopoctbs. EnuHuIne ckopocT
p A 1 p https://m.edsoo.ru/ff0a079c¢
14 PacuyeTr myTu U BpeMeHU IBUKEHUS Bubmiorexa IIOK
y p A https://m.edsoo.ru/ff0a0aed
Nuepumd. 3aK0H WHEPLIAH.
15 BSaI/II)MO elicTBHE TeJ'IpKaK OpUYNHA buGnnorexa [IOK
A p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBIKECHUSI TEJl
[TImoTHOCTH BemecTBa. PacueT macchl bubmmoreka [JOK
16
1 o0BbeMa Telia I10 €ro IIOTHOCTHA https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas paborta «OnpeneneHue




IIJIOTHOCTH TBépI[Ol"O TCIIa»

Pemrenne 3amad mo teme "I1OTHOCTE

bu6nuoreka [JOK

18
Bemecrna" https://m.edsoo.ru/ff0al23¢
Cuna kak XapaKTepucThKa
19 B3anMoaencTeus Teir. Cuia
ynpyroctu. 3akoH ['yka
JlaGopatopHnas pabora «3yuenue
20 3aBUCUMOCTH PACTSKCHUS
(medhopmanuu) Ipy>KUHBI OT
IIPUWIOKEHHON CUIIBI»
21 SBinenue Tarorenus. Cuia TIXKECTU
CBs13b MEXK]y CHUJION TSAXKECTU U
22 Maccoi Tena. Bec Tema. Pemenue bubmmorexa ITOK
e ’ .y https://m.edsoo.ru/ff0al778
3amad no teMe "CHia TSOKeCTH
3 Cuia TSKECTH Ha IpyTHX IUIaHeTax. bubnmoreka [JOK
OuU3NYECKUE XAPAKTEPUCTUKH TIIITAHET https://m.edsoo.ru/ff0a1502
bubmuoreka [JOK
24 HN3mepenne cui. JIlnHaMOMET
P A p https://m.edsoo.ru/ff0al8cc
but6mmoreka [{OK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHWJI, HallpaBJIECHHBIX
26 10 OJHOM OPSMOM Bubmorexa IIOK
8 . P ' https://m.edsoo.ru/ff0ala70
PaBHopelicTByOIIAs CHIT
27 Pemntenne 3amad mo reme
"PaBHoelicTBYIOIIAs CHIT"
73 TpeHue CKONbKEHNS U TPEHUE MTOKOSI. bubmuoreka [IOK

Tpenue B Ipupoae U TEXHUKE

https://m.edsoo.ru/ff0alb9c




JlaGopartopHnast padora «3yuenue
3aBUCUMOCTH CHJIBI TPSHUS

but6mmoreka [{OK

29 CKOJB)KEHMS OT CHJIBI TaBJICHHS U
https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIOITUXCS
[IOBEPXHOCTEI
30 Pemienue 3amau Ha onpeneneHue
PaBHOJICMCTBYIOIIEH CHJIIBI
Pemenue 3agau mo Temam: «Bec
tena», «['paduueckoe n3odbpaxenue bu6mmoreka [IOK
31 .
cuy, «Cuiby, «PaBHOACHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTponbHas paboTa no remam:
«MexaHnueckoe JIBHXKCHHUE», «Macca,
32 IIOTHOCTRY, «Bec Temay,
«I'padpuueckoe m3o0paskeHnE CHID»,
«CHIen
HaBnenue. CiocoObl yMEHBIIICHUS U bu6mmoteka [IOK
33
YBEJIMYCHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHnue raza. 3aBUCUMOCTD
34 aBJIe asza oT 00bEMa bubmmorexa [TOK
JIaBJIEHUS T T 00BEM
’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
[lepenaua naBieHust TBEPABIMU
35 TEeJIaMU, JKUJIKOCTIMM U ra3zaMu. 3aKOH buommorexa HOK
’ ' https://m.edsoo.ru/ff0a25b0
ITackams
16 JlaBneHure B )KUIKOCTH U Ta3e, bubnuoteka [JOK
BBI3BAHHOE JIEWCTBUEM CUJIBI TSIKECTHU https://m.edsoo.ru/ff0a2718
37 Pemrenue 3amad mo treme «/laBienue B bubmmoreka [JOK

JKUIKOCTH U Tase. 3akoH [lackams

https://m.edsoo.ru/ff0a2826




but6mmoreka [JOK

38 Coo6
QODIHAIOTHHECA COCY I https://m.edsoo.ru/ff0a2970
39 I'mpapaBamyeckuit npecc bubmmorexa [IOK
AP P https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [lopiHeBoi
SKUJKOCTHBIN HAcoC
Atmocdepa 3emmn. [TpuanHb
CYILIECTBOBAHMS BO3IyIIHOM
41 o}(;](l)lnquH 3emun 3;][3};/ICI/IMOCTB bubmmorexa IIOK
i https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTo JaBICHUS OT BHICOTHI
HaJl YpPOBHEM MOPs
but6mmoreka [JOK
42 Bec Bo3nyxa. ATMochepHOe 1aBieHne httns://m.edsoo.rw/f0a2b5a
43 N3mepenne armocdepHOTo JaBaeHUS. bu6muoteka [IOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEpHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmmorexa IIOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JIABJICHUE HA PA3JINYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o reme
"ATMmocdepHoe naBieHue"
JlelicTBUE )KUJIKOCTH U ra3a HA
47 MOTPY>KEHHOE B HUX TEJO bubmorexa [JOK
py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
48 JlaboparopHnas pabota «Onpenenenue bubnmoreka [JOK

BBITAJIKABAIOIIEH CHUIIBI,
JICWCTBYIOILIEH HA TEJIO, TOTPYKEHHOE

https://m.edsoo.ru/ff0a33fc




B X KHAKOCTB»

JlaGopaTtopHast pabota 1mo Teme
«HccrnenoBanme 3aBHCUMOCTH Beca

bub6mmoreka [{OK

49 Tea B BOZAE OT 00bEMA MOTpyKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJKOCTb YacTH TeJIa»
bubmuoreka [JOK
>0 lnaase Tex https://m.edsoo.ru/ff0a3a96
JlaGoparopHnas pabota
51 "KoHncTpyupoBaHue apeoMeTpa Wiu
KOHCTPYHPOBAHUE JIOJKH U
onpeaeneHue e€ rpy30no bEMHOCTH"
Pemenue 3amgau no remam: «llnaBanue
5 cynoB. Bo3nyxormnaBanuey, bubnmoreka [JOK
«JlaBieHne TBEPABIX TEN, JKUIAKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
bu6nuoreka [JOK
>3 Mexanurecias padora https://m.edsoo.ru/ff0a3{82
bub6mmoreka [{OK
>4 MonrocTs. Equnmibt MommHocTa https://m.edsoo.ru/ff0a3{82
VYpok-uccnenosanue "Pacuér
55 MOIIHOCTH, Pa3BUBAEMOM IIPU
noanéMe 1o JiectHuie"
IIpoctele MexaHU3MBI. Ppruar.
36 PaBHOBecue cui Ha peiuare
KonTponbHas paboTa o teme
57 «/laBiIeHHE TBEPABIX TEI, KUIKOCTEN

1 Ta3oBy» / Beepoccuiickas
npoBepouHas pabora




PesepBHbIii ypok. PaboTa ¢ TekcTamu
1o teme «/laBnenue TBEPABIX TeIl,

but6mmoreka [JOK

58 . .
KHUAKOCTEeH 1 razoB» / Beepoccuiickas https://m.edsoo.ru/ff0a4ffe
poBepoyHas pabora
Prryaru B TexHuke, ObITY U IPUPOJIE.
Jlaboparopnas pabota bubnmoreka [JOK

59 . 0.5
«HMccnenoBanne ycioBHl paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara
Pemenue 3agay mo TemMe « Y CJIOBHUSA bubnuoreka [JOK

60
pPaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
KoadduimeHT nmonesHoro neicTpust
Mexanu3ma. Jlaboparopras padota

61 . 0.5
«HM3mepenue KIIJI HakII0HHOK
MIJIOCKOCTH

2 Pemenue 3amad mo teme "Pabora, bubmuoreka [JOK
MomHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
Mexanuueckas SHEprusl.

63 Kunetnueckasd 1 moTeHIuaIbHas bubnnorexa LIOK

https://m.edsoo.ru/ff0a4252

SHEPrus

64 3aKOH COXpaHEHUsI MEXaHUYECKON bubnuoteka [JOK
SHEPTUU https://m.edsoo.ru/ff0a4360
YPOK-3KCIEPUMEHT MO TEME
"DKCHepUMEHTAIbHOE OIpeieIeHHE

65 M3MEHEHUS1 KHHETUYECKOU U |
MOTEHITUATBFHON SHEPTUH TIPH
CKaTbIBAaHWUHU TeJIa M0 HAKIIOHHON
IJIOCKOCTH"

66 KonTponbHas paboTa o teme




«PaboTa 1 MOIITHOCTE. DHEPT U

PesepBHblit ypok. PaGota ¢ TekcTamu bu6mmoreka [IOK

67 . ] 1
mo TeMe "MexaHn4uecKoe JBHKCHIE https://m.edsoo.ru/ff0adee6
PesepsHslii ypok. Pabota ¢ Tekctamu

68 o teme "Pabota. MoOIIHOCTS. 1

Oneprus”

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

68

12




8 KUIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
JlaTa
Ne uudposbie
Tema ypoxka Kontposbubie | IlpakTuyeckue | H3Yy4YE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypcsl
OCHOBHBIE TIOJIO)KEHHS] MOJIEKYJISIPHO-
1 KMHETHYECKON TEOPUHU U UX ONBITHBIE 1 bubmmorexa IIOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKIACHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U | bu6nuoreka [JOK
ra3000pa3HOro COCTOSIHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOWCTB TBEPOTO,
4 YKUJIKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEILECTBA Ha OCHOBE MOJIOKEHU I
MOJIEKYJIIPHO-KUHETUYECKON TEOpUU
5 Kpucrannmuueckue 1 amopgHbIe Tena 1 bubmmorexa LIOK
P p https://m.edsoo.ru/ff0a5800
6 CmaunBaHue M KalUJUISIPHOCTb. 1 bu6muoteka [IOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHHe U CKaTue 1 bubmmorexa TIOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIEpaTypbl CO
8 CKOPOCTBIO TEIIOBOTO JIBHIKEHHUSI 1
YacTHI]
9 BryTtpennss sueprus. CriocoObl 1 bu6muoteka [IOK
U3MECHEHUS BHYTPEHHEN DHEPrUu https://m.edsoo.ru/ff0a5c60
10 Bunael rerionepenaun 1 but6mmoreka [JOK




https://m.edsoo.ru/ff0a6412

11

Ypok-koHpepenuus "[IpakTruueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB
BEIIIECTB U MaTEPUAIOB B LIEJIAX

bubmmoreka [IOK
https://m.edsoo.ru/ff0a65c0

sHeprocOepexeHus"

12 KonuuectBo TeminoTsl. Y nenpHas bubmuoreka [JOK
TETIIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEeHHE TEIUIOBOTO OanaHca. bubnmoreka [JOK
TemooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas paboTa

14 "HMccnengoBaHue IBIEHUS bubnuoreka [JOK
TErI000MeHa MPU CMEIINBAHUHU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit BoabI"
PacueT konuuecTBa TEIIOTHI,

15 HE0OXOIMMOTO JJIsl HAarpeBaHUs Teja
U BBIJICISIEMOTO UM TPU OXJIKICHUH

16 JlaGopaTtopHas pabota "Ornpeznenenue bu6muoteka [IOK
YAEJIbHON TEIJI0OEMKOCTH BemlecTa' https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y IenbHas TEII0Ta bubnmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u orBepaeBaHue

18 KPUCTAJUIMYECKUX TEN. Y AebHas bubmorexa [JOK

P thde https://m.edsoo.ru/ff0a71d2

TEIJIOTA IJIABJICHUS

19 JlabopatopHas pabota "OnpezneneHue bu6mmoreka [IOK
YACIBbHOW TEIIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHJCHCALHS. bubnunoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenune. Y nenpHas Teniora but6mmoreka [JOK




napooOpa3oBaHUs U KOHJIEHCAIIUH.
3aBUCHUMOCTh TeMIIepaTyphl KUIIEHUS
OT aTMOC(EPHOTO aBICHUS

https://m.edsoo.ru/ff0a786c¢

22

JIAKHOCTH BO3IyXa. TOpHAA
Biaxxsoc o3ayxa. JJaboparopHa
pabora "Onpenenenne
OTHOCUTEJILHOW BJIAXKHOCTH BO3yXxa"

but6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpenesieHne
BIIQYKHOCTH BO3/yXa

24

[IpuHIHIB pabOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuna.
JlBurarens BHyTPEHHETO CTOPAHMS

25

KIIJI TenoBoro gBurares.
TennaoBele ABUTaTEIN U 3alIATa
OKpPY’KaloIlIe cpeibl

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKoH COXpaHCHH:A U ITPCBPALLICHUA
OHCPI'UU B TCIJIOBBIX IMPOLECCAX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe ""TeroBbIe ABICHUSA.
W3meHeHue arperaTHbIX COCTOSTHUM
BenrecTna"

but6mmoreka [{OK
https://m.edsoo.ru/ff0a83{2

28

KonTponbhas padbota no teme
"TeruioBele aBieHuA. U3MeHeHue
arperaTtHbIX COCTOSIHUII BeiecTBa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzanus Ten. [[Ba pona
ANEKTPUICCKUX 3aPSIOB

30

Ypok-uccnenoBanue "IaeKTpusanusl
TEJl UHAYKIUEH U IpU
COMPUKOCHOBEHUH"




B3aHMOH€ﬁCTBHC 3aPsSKCHHBIX TCII.

bubmmoreka [IOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e¢4
DIEeKTpUYECKOe TOJIE.
1 HarnpsxkeHHOCTb 3JIEKTPUYECKOTO bubnmoreka [JOK
nons. [IpuHImn cynepno3uuuun https://m.edsoo.ru/ff0a8a0a
3JEKTPUUECKUX MOJIEH
Hocurenu snekTpuyeckux 3apsios.
33 OnemeHTapHbIN 3apsaa. CTpoeHue
aToMa
34 [IpoBOAHMKY M TUANEKTPUKU. 3aKOH bubnunoreka [IOK
COXpaHEHU JJIEKTPUYECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHEeHUE bubnuoreka [IOK
CBOMCTB 3JICKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKHI TOK, YCIOBHS €r0
36 cymectBoBanuga. Uctounuku Enbmiorexa TOK
Y ’ https://m.edsoo.ru/ff0a95a4
3JEKTPUYECKOTO TOKA
37 JlercTBHUS SIIEKTPUYECKOTO TOKa bubmorexa I[IOK
P https://m.edsoo.ru/ff0a96b2
Vpok-uccnenosanue "Jleiictsue
38 3JIEKTPUYECKOIO MOJI Ha MPOBOHUKH 1
U AUDJIEKTPUKH"
19 DIEKTpUYECKHUI TOK B METaJLIax, bubnmoreka [JOK
JKHJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas 1ernb U €€ COCTaBHbIC
4acTH
Cuna Toka. JlabopatopHas pabora
) Bbu6nuoreka [JOK
41 W3mepenue u peryaupoBaHUue CUIIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6




DJIEKTPUIECKOE HANPSHKCHHE.
BoasT™meTp. JTabopaTopras pabota

but6mmoreka [JOK

42 0.5
"N3mepenue u peryJnpoBaHue https://m.edsoo.ru/ff0a%14
HanpspkeHus"
43 CornpoTHBieHHE MTPOBOTHUKA. bubnuotexa [JOK
VY nenpHOE CONPOTUBIICHHE BELIESCTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCUMOCTh
44 AIEKTPUUECKOTO COMPOTUBIICHUS ] bubnmoreka [JOK
MIPOBOJHUKA OT €0 AJIUHBI, III0IIAAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CeYeHUs U MaTepuaa”
3aBHCUMOCTH CHJIBI TOKA OT
45 HanpspokeHus. 3akod OMa [UIst ydacTka bubnnorexa [IOK
P ’ y https://m.edsoo.ru/ff0aa44a
LETTH
JlaGopatopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH CHIIBI
46 TOKA, UIYIIETO Yepe3 PEe3UCTOp, OT 1 bubmorexa LIOK
- MY pesp P, https://m.edsoo.ru/ff0aa04e
COTPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHUs: Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapasieIbHOE
COEIMHEHUS TIPOBOJHUKOB
JlaboparopHas pabdota "IIpoBepka
43 MpaBUJIA CIIOKEHUS HANIPSHKEHUN TTPU 1 bu6muoteka [IOK
[IOCJIEIOBATEIILHOM COEAUHEHUHU IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlabopaTtopHas padora "I[IpoBepka
49 IIpaBWJIA [l CUJIBI TOKA IPU 1 bubnuoreka [JOK

HapaieIbHOM COEMHEHUN
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle




Pemenue 3agau Ha IMPUMCHCHUC

50 3akoHa OMa 11 pa3InyHOro bubnnorexa LIOK
AP https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TIPOBOIHUKOB
51 PaboTta 1 MOITHOCTB 3JIEKTPHUUECKOTO bubnmoreka [JOK
Toka. 3akoH J[xoyis-Jlenma https://m.edsoo.ru/ff0ab124
JIaGoparopHag padora "Onpenenenue
52 a60TpLI u II:JOHIIfOCTH 3neKTpI/IquK0ro buGnnorexa LIOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTprUecKre e U MOTPeOnTenn
53 DIIEKTPUYECKON DHEPTUU B OBIT bubnnorexa [IOK
P p Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanue
54 ITocTosIHHBIE MATHUTEI, HX
B3aUMOJICUCTBUE
55 Ypok-nuccnenosanue "Mzyuenue bubnuoteka [{IOK
MOJIEN ITOCTOSIHHEBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nosie. MargautHoe 1moJie
56 3eMiIH ¥ ero 3HaueHue I )KU3HU Ha bubmorexa LHOK
. https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPUYECKUE 3apsbl.
57 3apsoKEeHHBIE TEna U UX bubmorexa [IOK
P N . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBUA. I10CTOSTHHBII
AIEKTPUICCKUN TOK"
58 Kontposnbnas paboTa no teme bubnmoreka [JOK

"DneKTpruuecKue 3apsbl.
3apspKeHHBIE Tela U UX
B3auMojieicTBus. [locTosTHHBIN
anekTpudeckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea&




npoBepoyHas paborta

59

PesepsHbIii ypok. Pabora ¢ Tekctamu
no Teme "[locTosTHHBIHI
aNeKTpudecKkuid ToK" / Beepoccuiickas
poBepoyHas paborta

bub6mmoreka [{OK
https://m.edsoo.ru/ff0acdc6

60

OneiT Opcrena. MaruuTHoe nosie
3JIEKTPUYECKOIr0 TOKa MaruutHoe
10JI€ KaTYIIKHA C TOKOM

bubnuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHue 31eKTPOMariiToB B
texHuke. JlabopaTopnas pabora
"N3yueHue neicTBUsI MAarHUTHOTO
0JIs1 Ha MPOBOJIHUK C TOKOM"

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DJEeKTPOABUTATENb TOCTOSIHHOTO
Toka. Micnonb3oBanue
AIIEKTPOABHUTATENICH B TEXHUUECKUX
YCTPOMCTBAaX M Ha TPAHCIIOPTE.
JlabopaTtopHnast pabota
"KoHCTpyupoBaHUE U U3yUYEHHE
paboThI AneKTpoaABUraTesns”

bubnuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OneiTel @apanes. 3aKoH
JJIEKTPOMAarHUTHOW MHIYKIUH.
[IpaBuiio Jlenna

64

Onekrporeneparop. CriocoObl
TOJTYYCHHUS DIIEKTPUICCKON SHEPTUH.
DJIEKTPOCTAHIIMK HA
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPIUU

65

[TonroroBka K KOHTPOJIBHON paboTe




1o TeMe "DIEKTpUYECKue u
MAarHUTHbBIE SIBJICHUS"

KonTponbhas padota no teme

66 "DneKTpuUecKne U MarHUTHEIE 1 Bubmorexa IIOK
Tp" https://m.edsoo.ru/ff0acb14
SIBIICHUS
PesepHsblit ypok. Pabota ¢ Tekctamu bu6mmoreka [IOK
67 1
o teme "TernoBeie sBiaeHus" https://m.edsoo.ru/ff0acc5e
68 PesepHblii ypok. Pabota ¢ Tekctamu 1
o teme "MarauTHele aBiaeHusd"
OBILIEE KOJIMYECTBO YACOB I10 68 14.5

[TPOTPAMME




9 KUIIACC

KoaunyecrBo yacos DJICKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoasubie | IlpakTuyecku
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI e padoThI
pecypcsbl

1 MexaHnndeckoe TBUKEHHE. 1
MarepuanbHasi TOUKa

) Cucrema orcueta. OTHOCUTEIIHFHOCTD | bub6muoreka IIOK
MEXaHUYECKOT0 IBMXKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPAMOJIMHEWHOE ) bubnuoreka LIOK
JIBHXKECHUE https://m.edsoo.ru/ff0ad19a
HepaBaoMepHOE npsMOIMHENHOE

4 nBikeHue. CpeHsis U MTHOBEHHAs 1
CKOPOCTb

5 [IpssmMonMHETHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBHKEHHE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CKopocTh MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBUKEHUS. 1
I'paduk cxopoctu
JlabopaTtopHas pabota "Onpenenenue

. YCKOPEHHS Teja Mpu ) | bubnuoreka [JOK
PAaBHOYCKOPEHHOM JBUKEHUHU 110 https://m.edsoo.ru/ff0adbl18
HaKJOHHOM MIOCKOCTH"

2 CBobOomHoe nageHue Ten. OmbIThI |
lNanmmnes

9 PaBHOMEpHOE NBMKEHUE 10 1 bubnuorexa [IOK

okpy>kHOCTH. [lepron u yactorta

https://m.edsoo.ru/ff0ael 76




oOparienusi. JIuneitHas u yrioBas
CKOpPOCTH

10 LlenTpocTpeMHUTENBHOE YCKOPEHHE
1 [lepsslii 3akoH HetoTona. BexTop bubnuoreka LIOK
CHITBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHA. bubnuorexa IIOK
PaBHOelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnuoreka [JOK
Cyneprniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npyUMEHEHUE Bbu6mmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubmnoreka IIOK
15 C .3 r
118 YHpYTOCTH. Saron & yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo teme «Cuna
YOPYTrOCTH»
17 JlabopaTtopHas pabota «OnpeneneHue bubnmnoreka [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0ace28
bu6mmoreka [JOK
1
8 Cuna Tpemma https://m.edsoo.ru/ff0af738
19 Pemenne 3anau mo teme «Cuia Bbu6mmorexa [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlaboparopHas pabota "Onpenenenue bubnuoreka [IOK
20 "
K03(ppuLneHTa TPEHUS CKOIbKEHHS https://m.edsoo.ru/ff0af8be
Pemrenne 3agau mo teMe "3aKOHBI
21 Herotona. Cuna ynpyroctu. Cuna Bubmmorexa [JOK
. yupy ' https://m.edsoo.ru/ff0afb8e
TpeHUs
22 Cuna TSKeCTU U 3aKOH BCEMUPHOTO bubmuorexa [JOK




TATOTCHUS. Y CKOPEHHE CBOOOHOTO
mageHus

https://m.edsoo.ru/ff0af044

VYpok-koHpepenmus "IBuxeHue Ten

23 BOKPYT T'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ['anakruxu"
Pemenue 3anay no teme "Cuna Eub 10K
nonMoTeka
24 TSHKECTH M 3aKOH BCEMUPHOIO
. https://m.edsoo.ru/ff0af5{8
TATOTCHUS
25 [lepBas kocMHuueckas CKOPOCTb. bubnuorexa LIOK
HesecomocTs n neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepHUaAIBHON TOUKH.
AGCOmIOTHO TBEPAOE TETO. BuG 110K
. nonroreka
26 PaBHOBecue TBEpIOTO TENA C© https://m.ed ey
. — ps://m.edsoo.ru/ff0afe
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmeHT cuisl. LleHTp TsxecTH
PaBHOBECHE MaTepHaIBHON TOYKH.
AGCOmIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpIOTO TENA C©
3aKPEIUIEHHON OChIO BPALLICHUS.
MowmeHT cuisl. LleHTp TsKecTH
)3 Pemenue 3amau nmo teme "MoMeHT bu6mmoreka [JOK
cunbl. Lentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBLHOU padoTe 1Mo Eub 10K
nonIMoTexa
29 TeMe "MexaHnuecKoe IBUKECHUE.
B . | https://m.edsoo.ru/ff0b0408
3aMMOJICHCTBHE TEI
Kontposnbnas paboTa no teme Eub 10K
nonIroTeka
30 "MexanndecKkoe IBIKEHHUE.

Bzaumonerictue Ten"

https://m.edsoo.ru/ff0b06ec




Nmnynbe Tena. UMmynbse cuiibl. 3aKoH

bu6mmoreka [JOK

31 LY
coXparietus HMHyHbCVa fipyroe u https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJICHCTBUE
1 Pemenne 3amau no teme "3akoH Bbu6morexa [JOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
13 VYpoxk-koHpepenuus "PeaktuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
Bbu6moreka [JOK
34 Mexanunueckast paboTa 1 MOLTHOC
RaHreckat pabota i MOILHOCTD https://m.edsoo.r/ff0b0a84
35 PabGora critbl TSDKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUJIBI TPEHUS IIPU
pPaBHOMEPHOM JIBIXKEHUH TeJa 10
TOPU30HTAIILHON TTOBEPXHOCTU
37 CBsi3b DHEPTHUH U PAOOTHI.
[ToTenumanpHas SHEPTHS
13 Kunernueckas sneprus. Teopema o bubmuorexa [JOK
KUHETUYECKON IHEPTUU https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHUs SHEPTUH B
MEXaHUKE
40 JlaboparopHas pabota «3yuenue bubnmorexa [JOK
3aKOHA COXPAHEHHUS SHEPTUN https://m.edsoo.ru/ff0bl2fe
41 KomnebaTenpbHOE IBMIKEHUE U €TI0 bubnuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KojacoaHus. bubnuoreka [IOK

Brinyxnennsie koneOanus. Pezonanc

https://m.edsoo.ru/ff0b20£0




43

MaremaTuyeckuil U py>KMHHBIN
MasiTHUKU

44

VYpok-uccnenoanmne «3aBUCUMOCTh
nepuoja KojaebaHui OT KEeCTKOCTH
HNPY>KAHBI U MaCChI Ipy3a»

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHUsIX

46

JlaboparopHuas pabota «Onpenenenue
YaCTOTHI U MIEPHOIa KOJIeOaHUH
MMPY>XUHHOI'O MasgdTHHUKA»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0blaec

47

JlaGopatopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHOJIa KOIeOaHuit
rpy3a, MOJIBEIIEHHOTO K HUTH, OT
Macchl rpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannuyeckue BoiaHEL. CBONMCTBA
MexaHu4ecKux BoJH. [IponoibHbie u
MOTICPEYHBIC BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2 1fe

49

Ypok-koHpepeHnus "MexaHnnyeckue
BOJIHBI B TBEPOM TeJI€.
CelicMnyeckue BOJIHBI"

50

3ByK. PacripocTpanenue u oTpakeHue
3ByKa

51

Ypok-uccnenosanue "HaGmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC

53

Ypok-koHpepeHus "YnpTpa3ByK U

bu6mmoreka [JOK




nH(}pa3BYK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[TonroroBka K KOHTPOJIBHON paboTe 1O

bu6mmoreka [JOK

54 TeMe "3aKOHBI COXPAHEHUS.
p " https://m.edsoo.ru/ff0b25f0
Mexannueckre KoyeGaHus 1 BOJTHbBI
KonTponbhas pabota no teme
55 "3akoHbI cOXpaHeHus. MexaHn4eckue
KOJICOaHMS ¥ BOJIHBI"
56 DIEeKTPOMarHuTHOE IoJIe. bubnuoreka [IOK
ONEKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpoxk-koudhepentus "[lkama
53 3JIEKTPOMATHUTHBIX BOJIH. bubnuorexa [IOK
Hcnonb30BaHKe 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH VI COTOBOM CBsI3H"
VYpoxk-uccnenopanue "M3yuenue
59 CBOMCTB AJIEKTPOMATrHUTHBIX BOJIH C bubmorexa [OK
P " https://m.edsoo.ru/ff0b2c6e
MOMOIIbI0 MOOMIJIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHne
60 YacTOTHI U JAJIMHBI AJIEKTPOMAarHUTHOM
BOJTHBI
DneKTpOMarHuTHas pUpo/ia CBETA.
61 Ckopoctb cBeTa. BonmHoBBIE CBOMICTBA buommorexa LIOK
Tb cBeTa. BoJIHOBBIE CBOICTB
P https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrouynuku ceera. I[Ipsmonuneitnoe
62 acIpoCTpaHEHUE CBETA. 3aTMEHUS bubmmorexa [JOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
63 3aKOH OTpaXkKeHMsI CBETa. 3epKaJa. bubnuorexa LIOK

Pemenue 3amau Ha IMMPUMCHCHUC

https://m.edsoo.ru/ff0b38c4




3daKOHa OTPaXCHHA CBCTA

[Ipenomnenue cBeta. 3aKOH

bu6nmoreka [JOK

64 [IPEJIOMJICHUS CBETA https://m.edsoo.ru/ff0b3aea
[losiHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 Hcnonb3oBaHue MOJTHOTO BHYTPEHHETO ngfi;gﬁ;;gﬁif Ob3csc
OTpaXKEHUS B ONTHYECKUX CBETOBOAAX
JlaGopatopHas pabota "HccnenoBanue
66 3aBUCUMOCTH YIJIa IPEJIOMIICHUS
CBETOBOTO JIyya OT yrIJia MaJieHus Ha
rpanuue "Bo3yXx-cTekio""
VYpoxk-koHpepenuus "VcnonapzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKECHHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3L"
bubmuoreka [JOK
68 JIunzel. OnTHYecKas cuja JIMH3BI hitps:/m_edsoo.ru/f0b3 e
. bubmuoreka [JOK
69 [MocTpoenue n3o0paskeH B TMH3aX hitps://m.edsoo. ru/ff0bd4da
JlaboparopHas pabota "Onpenenenue
70 (OKYCHOTO pacCTOSHUSI U OTITUYECKOM bubmmorexa [IOK
https://m.edsoo.ru/ff0b4206
CHJIBI COOMparoIe TUH3bI"
71 Ypok-koHpepeHus "OnTudeckue bubmuorexa [JOK
JUH30BBIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubnmorexa LHOK
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepennus "Jled ekt
3penus. Kak coxpanurs 3peHue"
74 Pa3znosxenue 6emoro cBeTa B CIIEKTP. bubmuorexa [JOK

Onreitel Hetotona. Cnoxxenune

https://m.edsoo.ru/ff0c0f4c




CIICKTpPAJIbHBIX IIBETOB. I[I/ICHepCI/IH
CBETa

JlabopaTtopHast pa6ota "ONBITHI 110
pa3I0KEeHUIO OEJI0T0 CBEeTa B CIIEKTP H

75 BOCIIPHUATHIO I[BETA MIPEIMETOB MPHU UX bubmorexa TIOK
P H peit P https://m.edsoo.ru/ff0cOe2a
HaOJI0/ICHUH Yepe3 I[BETOBbIC
bunpTpH"
VYpok-nipaktukyM "BoaHoBbIE
76 CBOMCTBA CBETA: IUCIIEPCHUS,
uHTEepepeHus u rudpaxus "
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmoreka [JOK
MOJENb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcmyckanue u morjomieHne cBeta
79 aromoM. KBantsl. JInuneituarsie bubmorexa [OK
’ ) https://m.edsoo.ru/ff0c144¢
CIEKTPhI
20 Ypok-nipaktukym "Habnonenue bubnmoreka [JOK
CIIEKTPOB UCITYCKaHUs" https://m.edsoo.ru/ff0c1550
81 PaanoakTMBHOCTB U €€ BUBI bubmmorexa LOK
A a https://m.edsoo.ru/ff0c1672
2 Crpoenue aTomHOrO0 siyipa. Hykinonnas bubnuoreka [JOK
MOJENb https://m.edsoo.ru/ff0c18ac
23 PanuoakTrBHBIE IPEBpAIICHMUS. bubnuorexa LIOK
N3oTorb https://m.edsoo.ru/ff0clal4
24 Pemienue 3agau mo teme: bu6mmoreka [JOK
"PaguoakTUBHBIE TIPEBpaIICHUS" https://m.edsoo.ru/ff0c1b4a
85 [lepuon momypacmnana




Ypok-koHpepennus "PagnoakTuBHbIE

bu6mmoreka [JOK

86 W3JIyYeHUs B IPUPOJIe, MEIUIINHE,
y " PHPOZL A https://m.edsoo.ru/ff0c2126
TEXHUKE
SmepHEIE peaKIINU. 3aKOHBI
87 COX paHeHIEﬂ 3apsA0BOTO U MAaCCOBOTO bubmorexa [TOK
P P https://m.edsoo.ru/ff0c1c58
yucen
28 DHeprusi CBSI3u aTOMHBIX sifep. CBs3b bubnmnorexa [JOK
MAacCChI ¥ SJHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amgau no reme "AnepHeie
peakiuun"
Peakuuu cunTes3a u neneHus saep. bubmuorexa [JOK
90 .
Ucrounuku sHeprun ConHUA U 3BE3]T https://m.edsoo.ru/ffOc1e88
VYpok-koupepennus "AnepHas
01 JHepreTuka. JlencTaus
PaaMOAKTUBHBIX U3JyUYEHUN HA KUBbIE
opraHu3msl"
[TonroroBka K KOHTPOJIBHON paboOTE IO
9 TeMe "DIEeKTPOMArHuTHOE IOJIE. bubnuoreka [JOK
DJIEKTPOMArHUTHHIC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBbI€ siBiIEHUA"
KonTponbhast padota no teme
93 "DNEeKTPOMarHuTHOE MOJE.
DIIEeKTPOMArHUTHBIC BOJTHBI.
KBanTtoBbI€ siBjeHUA"
[ToBTOpenue, 06061IEeHNE.
94 JlabopaTopHbie pabOTHI 1O Kypc bubmmorexa LHOK
p pv p ypey https://m.edsoo.ru/ff0c245a
"B3zanMonaeicTeue Tea"
95 [ToBTOpenue, o6obeHue. Pemenue bubnuorexa [IOK




pacueTHBIX M Ka4eCTBEHHBIX 3a]1a4 IO
teme "TemnoBsie mpouecco”

https://m.edsoo.ru/ff0c2572

[ToBTOpenue, 06061meHue. Pemenue

96 ACUETHBIX M Ka4eCTBEHHBIX 3a/a4 I10 1 buGnnorexa [IOK
P A . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerutoBeIxX aABUTaTemei"
[ToBTopenue, 0600mmenue. Permenne
97 aCUETHBIX M Ka4eCTBEHHBIX 3a/a4 I10 1 Eubmiorexa OK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycraHOBOK"
[ToBTOpenue, o6oOIICHNE.
98 JIaGopaTopHbIe pabOTHI IO KYPC 1 1 Bubmorexa OK
| patop p | ypey https://m.edsoo.ru/ff0c2¢52
CBETOBBIE SIBJICHUSI
[ToBTOpenue, o606menue. Pabota ¢
99 TEKCTAMU 110 TeMeE "3aKOHBI 1 Bubmorexa ITOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, o600meHue. Pabora ¢
100 tekctamu 110 teMme "Konedanus u 1 bubmmorexa TIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TeKkcTaMu 110 TeMe "CBETOBEIE 1 bubnmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0606meHue. Padota ¢
102 TekcTaMu 1o TeMe "KBaHToBas u 1
anepHas puszuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOT'PAMME







ITPOBEPSIEMBIE IIPEJIMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUSI

7 KJIACC

Kon
NpoBepsieMoOro
pe3yabTara

HpOBepfleMbIe NMPEAMETHBIC PE3YJAbTATHI 0CBOCHUSA OCHOBHOM
oﬁpasoBaTeanoﬁ nporpaMmmsbl OCHOBHOTI'O 0o01ero 06pasona}mﬂ

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

pasindaTth ABJICHHUA IO OIMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘IGCKOG SABJICHUC

1.3

pacro3HaBaTh TMPOSIBIICHUE M3YUYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4YHCiIe (U3NUECKUE SBICHHUS B MPHPOIE,
IIPU 3TOM NEPEBOAMTH MPAKTUYECKYIO 3a/1auy B Yy4eOHYIO, BBIIEIATH

CYLIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3MUECKUX SBICHUIN

1.4

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (pu3MyYecKue sBICHUS,
UCHONb3ysd (U3NYECKHE BEJIMYUHBI, IMPU ONHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICI HCHOJB3YyEMBIX BEIMYHH, HX
0003Ha4YEeHUS M €AMHULIBI (PU3HUUECKUX BETUYHH, HAXOIUTh (HOPMYIIbI,
CBSI3bIBAIOIME JIAaHHYIO  (DU3MYECKYI0 BEIMYUHY C JAPYTHUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKHM  M3YyYEHHBIX  3aBUCHUMOCTEH

(bI/ISI/I‘lCCKI/IX BCINYHNH

1.5

XapaKTCpU3oBaTb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUSI W IIPOLICCCHI,
HCIIOJIB3YysT HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JAaBaTb CJIOBCCHYIO
(bOpMYJ'II/IpOBKy 3dKOHa MW  3allidCblBaAaThb C€Cro MaTCMaTH4YCCKOC

BBIPAKCHUE

1.6

OOBSICHATh (PU3UUECKUE SBJICHHS, TPOIECCHl U CBOMCTBA Tell, B TOM
4ylucllie M B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATh IPUYUHHO-CIEACTBEHHBIC CBS3H, CTPOUTH
oObsicHeHne u3 | — 2 Jjornyeckux ImaroB ¢ omopoil mHa 1 — 2
U3yYEHHBIX CBOWCTBA (PU3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WUIIH

3aKOHOMEPHOCTHU




1.7

pemaTh pacyéTHbIC 3a7a4l B 1 — 2 NEHCTBHS, MCIONB3YS 3aKOHBI U
(hopMyIIbI, CBSI3BIBAIONTNE (DM3MUYECKUE BETUYHHBI: HA OCHOBE aHAN3a
YCIIOBHSI  33J]aydl  3allUChIBATh KPAaTKOE YCIIOBHE, IMOJICTABIIATH
(busznyeckre BeIUYUHBI B POPMYIIBI U IPOBOJUTH PACUETHI, HAXOUTH
CIIPAaBOYHEBIC NJAaHHBIC, HCO6XOI[I/IMBI€ AJI peHICHUA 3aaa4, OICHHUBATDH

PCATUCTUIHOCTD HOJIy‘ICHHOfI (1)I/I3I/IIIGCKOI71 BCINYHMHBI

1.8

pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEUIUTh MPU HOMOIIH
(U3HYECKUX METOJOB, B OIHCAHWW WCCIICJIOBAHHUS  BBIICIATH
MpoBepsieMoe  MpeAnoiokeHue  (TUIoTe3ly),  pasiudarb U
MHTEPIPETHPOBATh MOJYYCHHBIH pe3yJabTaT, HAXOAUTh OIIMOKH B

XOJE€ OIIbITa, A€JIaTh BBIBOJLI I1IO €TI0 PE3yJIbTaTaM

1.9

INPOBOANUTH OMNBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBICHUH WIN
¢usnueckux  CBOMCTB  Ten:  (OpMymMpoBaTh  MpOBEpSEMbIe
MPEIINONIOKEH!s, CcOOMpaTh  YCTAaHOBKY M3  TPEIJIOKESHHOTO

O6OPYI[OB3.HI/I$I, 3allMChIBATh XO/J OIIbITAa U (I)OpMyJ'IPIpOBaTB BbIBObI

1.10

BBITNIOJHATh NPAMBIE MU3MEPEHHSI C HCIIOJIIB30BAHMEM AHAJIOIOBBIX H
uu(poBbIX MPUOOPOB, 3aIUCHIBATh IOKa3aHUS MPUOOPOB € YUYETOM

3aJJaHHOM a0COTIOTHOMN MOTPEIIHOCTH U3MEPEHU I

IPOBOJUTH  MCCJIECIOBAHWE  3aBUCUMOCTH  OIHOH  (U3MYECKOil
BEJIMYMHBI OT JAPYroil C MHCIONb30BAaHUEM TMPSAMBIX HW3MEPEHHI,
y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOTO HCCIENOBaHUs, COOMpaTh
YCTaHOBKY U BBINIOJIHATH U3MEPEHUS, CIeAys NPEIJIOKEHHOMY IUIaHy,
(bukcupoBaTh pPE3yJbTaThl IOJIYYEHHON 3aBUCHUMOCTH (PU3UUECKHX
BEJIMYHMH B BUJIE IPEUIOKEHHBIX TaOIUI] ¥ TpaUKOB, AeTaTh BHIBOIBI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

IMPOBOAWTE KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘—IGCKI/IX BCJIIMYHH, CJICaysd
npennomeHHoﬁ HHCTPYKIHU: IIPU BBIITOJHCHUU I/I3MepeHHI>'I CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYUCIIATH 3HAYCHUC HCKOMOM

BCIINYHHBI

1.13

CO6J'II-O,Z[8_TL IpaBujIa TCEXHUKU 0e30macHOCTH npu pa60Te C

nabopaTOpHBIM 000pyI0BaHHEM

1.14

YKa3blBaTh MPHUHIUNBI  JCHCTBUS TNPHUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTEpHU30BaTh MPUHLMINBI JEUCTBUS HM3YyUYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO HX OMHCAHUS,

WCIOJIb3YSl 3HAHUS O CBOMCTBAX (U3MYECKUX SIBICHUN U




HCO6XO,Z[I/IMBIC (1)I/I3I/I‘IGCKI/IG 3aKOHbI 1 3dKOHOMCPHOCTHU

1.15

NPUBOANUTH TNpHUMEPHl (HAXOAUTH MH(MOpMAIMIO O MpHUMEpax)
MPAaKTUYECKOTO UCTIOIH30BaHUS (PU3NIECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM A obecriedeHus 0€30MacHOCTM MpH  OOpallleHUH C
npubOpaMu U TEXHUYECKHMMHU YCTPOUCTBAMH, COXPAHEHUS 3I0POBbS U

COOJTIOICHNSI HOPM HKOJIOTMYECKOTO TIOBEICHHUS B OKpY Karollel cpee

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHGpOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMCIOIIMXCS 3HAHUM W MyTEM CPAaBHEHHS Pa3IUYHBIX HCTOYHUKOB
BBIICTISITh MH(POPMAIINIO, KOTOpas SBISETCS MPOTHBOPEUYUBON WU

MOXET OBITh HEJJOCTOBEPHOI

1.17

HCII0JIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a/IaHUI
HAyYHOTIOMYJISAPHYIO  JIUTEpaTtypy  (U3UYECKOTOo  COAEpIKaHMS,
CIpaBOYHBIE MaTepuaibl, pecypcbl ceTu MHTepHeT, BiaaeTh
npuéMaMH KOHCTIEKTUPOBAHUS TEKCTa, IpeodpazoBaHusl HH(OpMALIUU

13 O/IHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB HHPOpMaUu (PUINIECKOTO
COJIep>KaHusl, B TOM 4HCJe MyOJIMYHO JeNaTh KpaTKhe COOOIIECHUs O
pe3yibTaTax IPOEKTOB WM Y4YE€OHBIX HCCIEIOBAHUM, TPH STOM
IrPaMOTHO UCHOJb30BaTh M3YyUEHHBIM MOHSATHIHBIA ammapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIIUCH

1.19

MIPY BBITIOJTHEHUN YYEOHBIX MPOCKTOB M UCCIIETOBAHUN pacTpeaesTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUM C ITOCTABICHHBIMU 33Ja4aMH,
CIIEIUTh 32 BBINIOJHEHHWEM IUIAHA JEWCTBUM, AJEKBATHO OLICHUBATH
COOCTBEHHBIH BKJAJ B JCSATENBHOCTb TPYMIbI, BBICTPAWBAThH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAs MHEHHE

OKPY>KaIOIINUX

8 KVIACC

Kon
NMpoBePSEeMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATBI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1.1

HCIIOJIB30BaTh IOHATHA




1.2

pasiindaTthb ABJICHHA I10 OIMHMCAHUIO HUX XAPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-IGCKOC SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHUE M3YYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NUECKue sBICHUS B MPUPOJE,
IIPU 3TOM TEPEBOAMTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATH

CYILECTBEHHBIE CBOMCTBA (IpU3HAKN) PU3NUECKUX SIBICHUI

1.4

ONUCBHIBATh HM3yYEHHBIE CBOWCTBA Tel W (PU3NUECKHE SIBJICHUS,
UCTONB3ysd (U3MYECKHe BEIMYUHBI, INPH ONHCAHUU TMPABUIBHO
TpakToBaTb  (PU3MYECKUI  CMBICI  HCHOJB3YEMbIX  BEJIHUYUH,
0003HaYeHMS U eIMHHILIBI (PU3NYECKUX BEIUYHMH, HAXOAUTh (POPMYIIBI,
CBSA3BIBAIOIIME JAHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh  TpaUKH  H3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BEIUINH

1.5

XapaKTCpU3oBaThb CBOICTBa TCII, (I)I/I3I/I‘-IGCKI/I€ SABJICHUS W IIPOLICCCHI,
HCIIOJIB3Yysd HM3Y4YCHHBIC 3aKOHBI, IIpU J3TOM JdaBaTb CJIOBECHYIO
q)OpMyJII/IPOBKy 3aKOHa MW  3aIlMCbhiBaTb €I0 MAaTCMaTU4YCCKOC

BBIPA)KCHHE

1.6

OOBACHTH (PU3UYECKUE TIPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallUd NPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:
BBISIBIIATh TPUYMHHO-CJICJCTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 |
— 2 JIOTMYECKMX IIaroB ¢ MOMOIIbl0 1 — 2 HM3y4YeHHBIX CBOWMCTBA

¢bu3nUecKkux ABICHUN, GPU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemare pacy€THblE 3a7aud B 2 — 3 JIEHCTBUS, UCIIONIB3Ys 3aKOHBI U
(dbopMyIibl, CBsI3bIBatOLINE (PU3UYECKHE BETUYMHBI: HA OCHOBE aHaJn3a
YCJIOBHMS 33/1a4¥l 3aIlIUCBIBATh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
JNaHHBIX JJIs pelIeHUs 3a/Ja4yd, BbIOMpaTh 3aKOHBI U (OPMYIIbI,
HEoOXoAuMBbIe i €€ pelleHus], MPOBOAUTh PacuéThl U CPAaBHUBATH
MOJyYeHHOE 3HaueHWe (U3MYECKOW BETUYMHBI C W3BECTHBIMU

JaHHBIMH

1.8

pacnio3HaBaTb HpO6JICMBI, KOTOPBIC MOKHO pPCIINTbL IIPpHU ITOMOIIU
(bl/ISI/ItICCKI/IX MCTOOOB, UCIIOJIB3Ys OIMMMCAHUC UCCIICAOBAHNA, BIACIIATH
IIPOBEPAEMOC MPCAINOTIOKEHUC, OLCHUBATH IIPABUIIBHOCTH IIOpAAKA

MMPOBCACHUA UCCIICAOBAaHNA, ACJIaTh BBIBOABI

1.9

IMPpOBOAWUTL OIIBITHI 11O HaGJIIO[[eHI/IIO d)HSI/I‘ICCKI/IX SIBJICHUM WU

(U3MYECKUX  CBOWCTB  Tel:  (opMynHpoBaTh  TPOBEpPsSEMbIC




MMpCAITOJI0KCHUA, CO6I/IpaTL YCTAaHOBKY u3 MMpCaJIOKCHHOT'O

000pyI0BaHUS, OIMCHIBATH X0 OMBITa U (POPMYITUPOBATH BHIBOJIBI

1.10

BBIIIOJHATE IMPAMBIC H3MCPCHUSA C HCIOJb30BAHUECM aHAJIOIOBBIX
HpI/I60pOB 1 JaT4YUKOB (bHSI/I‘IGCKI/IX BCJIMYMH, CPABHHUBATH PE3YJIbTAThI

M3MEpEHU ¢ y4€TOM 3a/IaHHOM a0COIIOTHOM MOTPEITHOCTH

NPOBOJUTH  HMCCJIECIOBAHWE  3aBUCUMOCTH  OIHOH  (U3UYECKOi
BEJIMYMHBI OT JAPYIrOM C HCIOJB30BAHUEM MPSIMBIX W3MEPECHUN:
IUIAaHUPOBaTh HCCJIEIOBAHUE, COOMpaTh YCTAaHOBKY M BBIIOJHSATH
U3MEpeHUs, CcleAys IpeaJio)KEHHOMY  IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBHCMMOCTH B Buie TalOaull U rpaduKoB,

ACJIaTh BBIBOJLI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

IIPOBOANTH KOCBCHHBIC N3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCIMYHNH:
IUIAHUPOBATb U3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY,
CJICays HpeﬂHO)I(eHHOﬁ HHCTPYKIIMU, W  BbIYUCIATH 3HAYCHUC

BCJIIMYHUHBI

1.13

CO6J'II-OI[aTB InpaBuja TEXHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

XapaKTepu30BaTh MPUHIUNBI JIEHCTBUA W3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HX ONMCAHUA, HCIIONB3Ys
3HAHUS O CBOMCTBaxX (PU3MYECKUX SBICHHUM U HEOOXOIUMbIE

(u3nyecKkre 3aKOHOMEPHOCTH

1.15

pacmmo3HaBaThb MPOCTHIC TEXHUYCCKHUC yCTpOfICTBa U U3MCPUTCIILHBIC
HpI/I60pBI o CXeMaM U CXEMATUYHBIM PpHUCYHKaM, COCTABJIATbL CXCMbI
QJICKTPHUICCKUX ueneﬁ C TMOCJICAOBATCIIbHBIM W IMAapaJlJICJIbHBIM
COCANHCHHUCM 3JICMCHTOB, pasjiuas YCJIIOBHBIC 0003HaYEHHS

QJICMCHTOB JJICKTPHUYCCKUX nernei

1.16

MPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALMIO O MpHUMEpax)
IIPAKTUYECKOI'0 UCMOJIb30BaHUS (PU3NYECKUX 3HAHUI B OBCEIHEBHOM
KU3HU JIsi  o0ecmedeHuss OE30MacHOCTH TMpU  OOpalieHuH ¢
nprOOpaMH W TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3[I0POBbS H

CO6J'II-O,[[€HI/IH HOPM 35KOJIOTHUYCCKOT'O ITOBCACHHUA B oxpyxcalomeﬁ cpene

1.17

OCYIIECTBIIATh MOUCK MH(OpMAIK (PU3NIECKOT0 COJCPKAHUSA B CETU
HNHTepHeT, Ha OCHOBE HMMEIOIIMXCS 3HAHUW M IYTEM CpPaBHEHUS
JIOTIOJTHUTENbHBIX HMCTOYHUKOB BBIIEIATH HMH(DOpMAIUIO, KOTOpas

SIBJIIETCS IPOTUBOPEUMBON MIIM MOKET OBITH HETOCTOBEPHOM




1.18

UCMOJb30BaTh IPU  BBINOJHEHUMM Y4YEOHbIX 3aJaHMA  Hay4dHO-
MOMYJISIPHYIO JINTEPATYpPy (PU3UYECKOTO COJepKaHUs, CIPaBOYHBIE
MaTepuaibl, pecypcsl cetu HrepHer; Binajgers npuémMamu
KOHCIIEKTHPOBAHMs TEeKCTa, MpeoOpa3oBaHus MHPOPMALIUU U3 OJHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIC MMCEMEHHBIC M KpaTKUE YCTHBIC COOOIICHHUS,
0000mmas uHGOpPMALMIO U3 HECKOJIBKHX HCTOYHHKOB (DHU3HUECKOTO
COJIEp’KaHWsl, B TOM YHCIIE MyOJMYHO TPEICTABISITH PE3yJIbTaThI
MPOCKTHOM WJIM HWCCJIEAOBATEIIbCKOW JIEATEILHOCTH, TIPH ITOM
IPAaMOTHO HCIIOJIB30BaTh H3YYEHHBIM NOHATUMHBIA amnmapar Kypca

(bU3HKH, COMPOBOXKIATH BHICTYIICHUE MPE3eHTAIUeH

1.20

IIPYU BBIIIOJHEHUH Y4YEOHBIX NPOEKTOB U HMCCIEIOBAHUN (PU3MUECKUX
MIPOIIECCOB pacHpeaessTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CIEIWTh 3a BBIIIOJIHEHUEM IUIAHA
JNEUCTBUM U KOPPEKTUPOBATb  €ro, AaJCKBAaTHO  OLICHUBATH
COOCTBEHHBIH BKJAJ B JEITEIBbHOCTb TIPYMIbI, BBICTPAaWBATh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBHE,  IpOSABISAL  TOTOBHOCTb

pa3pemath KOHQIUKTHI

9 KUIACC

Kon
MpoBepPSEeMoOro
pe3yJjabTarTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'O 0011Ier0 00pa30BaHUA

1.1

HCIIOJIb30BATh U3YUYCHHLIC ITOHATHUA

1.2

pa3jindaTth SABJICHUA II0 ONHMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘~ICCKOG SIBJICHUC

1.3

pacrno3HaBaTh IPOSBIEHUE W3YYEHHBIX (DU3MUYECKUX SBJICHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NUECKue sSBICHHUS B MPHUPOJE,
IIPU 3TOM TMEPEBOAMTH MPAKTHYECKYIO 33/1a4y B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) (PU3HUCCKUX SIBICHUI

1.4

OIIUCbIBATb H3YYCHHBLIC CBOWMCTBA Tel WU (bI/ISI/ILICCKI/Ie SIBJICHHA,
HCIOJIb3YyA q)mnqecxne BCJIMYWHBI, HpU OINUCAHUU T[IPABUIIBHO
TPAKTOBATbH (1)PI31/I'—IGCKPII>1 CMBICJI HCIIOJIB3YEMBIX BCJIINYHH,

0003HaYCHUS U CAMHUIIbI (I)I/I3I/I‘{eCKI/IX BCJIIMYMH, HAXOAUTH (I)OpMy.HBI,




CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTH  TpapuKHd  H3YYEHHBIX  3aBHUCHUMOCTEH

(hbUBUYECKUX BETHMYUH

1.5

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUYECKUE SBIICHUS U IPOLECCHI,
HCIOJIb3YSl H3YYEHHBIE 3aKOHBI, IIPU O3TOM J1aBaTh CIIOBECHYIO
GOpMYITHUPOBKY 3aKOHa M  3alHMCHIBaTh €r0 MaTeMaTU4ecKoe

BBIPAKCHUC

1.6

OOBSICHATh (PU3NUECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud IPaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa:
BBISIBJISATh IPUUMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBsCHEHHE U3 2
— 3 JIOTMYECKUX ILIAroB C MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

(1)I/I3I/ILICCKI/IX HBJ'ICHI/II‘/'I, (1)I/IBI/ILICCKI/IX 3aKOHAa UK 3aKOHOMEPHOCTHU

1.7

pemaTh pacuéTHble 3a7aud (OomMparolmuecs Ha cucremy u3z 2 — 3
YPaBHEHMI), HUCHONB3YSd 3aKOHBl M  (OPMYJBI, CBS3BIBAOIIHEC
¢u3nyeckue BEIMUYMHBI: Ha OCHOBE aHalM3a YCIOBMS 3a/ladyd
3allUChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEIOCTAOIINE WIH
M30BITOYHBIE JaHHbBIE, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOUMbIE
JUI pelleHus, MPOBOAMTH pacuéThl U OLEHHMBATH PEATUCTHUYHOCTD

MOJTYYEHHOTO 3HaYeHHS (PU3NIECKON BETUUNHBI

1.8

pacro3HaBaTth NpPOOJIEMBbI, KOTOPbIE MOXKHO PELIMTh HpU IOMOIIU
(GU3MYECKUX METOOB, MCIOJb3Ysl ONMCAHUE MCCIICIOBAHUS, BBIIEIATH
IIPOBEPSEMOE IIPEAIIOIO0KEHUE, OLICHUBATh IIPABUIBHOCTh IOPSIKA
IIPOBEACHHUS UCCIIEAOBAaHUA, J€laTh BbIBOJbI, HMHTEPIPETUPOBATH

PC3YyJIbTAThI Ha6HIOI[eHHﬁ " OIIBITOB

1.9

MPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITEIbHO COOMPATh YCTAHOBKY M3
n30bITOYHOrO Habopa 00OpyJIOBaHMS, ONMUCHIBATH XOJ OMBITA U €ro

pe3yabTaThl, POPMYITHPOBATH BBIBOIBI

1.10

MPOBOAUTH TMPU HEOOXOIUMOCTH CEPUI0 MPSMBIX H3MEpPEHU,
OTpelieisisi CpelHee 3HaueHHe H3MepseMoil Beln4HuHbI ((POKyCHOE
paccTosiHue coOuparoiield JUH3bI), 00O0CHOBBIBATH BBIOOpP crocoba

HU3MEPEHHS (M3MEPUTEIBHOTO MprUOopa)

IpoOBOAUTL HCCIICAJOBAHUC 3aBUCHUMOCTEH (1)I/I3I/I‘leCKI/IX BCINYHNH C
HCIIOJIb3OBAHHUECM TIPAMBIX H3MepeHHﬁI IIaHUPOBATHL HCCIICAOBAHUC,

CaMOCTOSITEJIbHO COOUpaTh YCTAHOBKY, (DUKCHUPOBATHh pPE3YJIbTaThl




HOHy‘IGHHOﬁ 3aBUCHUMOCTH (bHSI/I‘IGCKI/IX BCJINYHMH B BHJIC Ta6J'II/ILII/I

Fpa(bI/IKOB, ACJIaTh BBIBOALI 11O PE3YyJIbTaTaM UCCICAOBAHHUA

1.12

IIPOBOAWTH  KOCBEHHBIE  M3MEPEHMsS]  (PU3MYECKUMX  BEJIUYMH:
IUIAHUPOBATh MU3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
U BBINOJHATH HW3MEPEHHUs, CIeays IPEUIOKEHHOM WHCTPYKLMH,
BBIYMCIISITH 3HAYEHWE BEIMYMHBI M AHAJIW3UPOBATH IOJyYECHHBIE

PE3YJIbTATHI C y‘léTOM 3aJJaHHOMH IOT! PECIIHOCTH I/ISMepeHI/Iﬁ

1.13

CO6J'IIO,Z[aTL npaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYy10BAaHUEM

1.14

pa3ianyaTh OCHOBHBIE MPHU3HAKU H3YYEHHBIX (PU3MUECKHX MOJIENEH:
MaTepHualbHask TOYKa, a0COIOTHO TBEPIOE TEJIO0, TOUCUHBIH UCTOYHHUK
CBE€Ta, JyY, TOHKas JIMH34, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas

MOACJIb aTOMHOTI'O sAJIpa

1.15

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUSA, HCIIONb3YS
3HaHUS O CBOMCTBaX (U3MYECKUX SBJICHUM U HEOOXOIUMBbIE

(1)I/ISI/II-ICCKI/IC 3aKOHOMCPHOCTHU

1.16

WCIIONBb30BaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH H3YUYEHHBIX
TEXHUYECKUX YCTPOIICTB, M3MEPUTENbHBIX prudopoB u
TEXHOJIOTHYECKUX MPOIECCOB TPHU PEIICHHH Y4eOHO-TPAKTUYECKUX
3a/1a4, ONTUYECKUE CXEMBI JJIsl TIOCTPOCHHS M300paXKEHUH B TUIOCKOM

3epKaiie ¥ coouparomeil a1un3e

NPUBOAUTH TNpPHUMEPbl (HAXOAUTH MH(OpPMAIMIO O MpHUMEpax)
MIPAKTUYECKOT'0 UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HM i obecriedeHus 0€30MacHOCTHM MpH  OOpallleHHH ¢
npubOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3[I0POBbS U

cOOJTI0IEHUSI HOPM 3KOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

1.18

OCYILECTBIIATh NOUCK MH(OpMAK (PU3NIECKOTO COJAEPKAHUSA B CETU
WuTepHer, caMocTosATeNnbHO (OpPMYJIHpPYsS IOMCKOBBIA  3ampoc,
HaxOIWTh MYTH  OINpPEACIICHHs  JOCTOBEPHOCTH  IOJYyYEHHOMU
MHPOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTMOJIHUTEIBHBIX

HCTOYHHUKOB

1.19

UCIOJIb30BAaTh IPHU  BBIMOJIHEHUHM Y4E€OHBIX 3aJaHUM  Hay4dHO-
MOMYJIAPHYIO JIUTEPATypy (PU3NYECKOrO COJepKaHUs, CIpPaBOYHBIE

Marepuayibl, pecypchl ceth MHTepHeT, BIAleTh NpUEMaMu




KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus MHGOPMAIIUN U3 OJHOU

3HAKOBOM CUCTEMBI B IpYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE NHCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE HMH(POPMALMU U3 HECKOJbKUX HCTOUYHUKOB (PU3MUECKOrO
coJiepKaHusl, MyOJIMYHO TMPEACTAaBIATh PE3yJIbTAThl MPOSKTHON WM
HCCIEAO0BATENIbCKOM  JEATENBHOCTH, NPH  3TOM  TPaMOTHO
HCIIOJIb30BaTh U3yYEHHBIN TOHATUNHBIN almapaTr u3y4acMoro pasaena
(GU3MKH W COMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAlMed ¢ y4ETOM

0COOCHHOCTEH ayAUTOPUN CBEPCTHUKOB

1.21

IIPU BBIIOJHEHUH Y4YEOHBIX NMPOEKTOB U HMCCIEIOBAHUN (PU3MUECKUX
IPOLIECCOB PacIpeeNsTh O0S3aHHOCTH B IPYIIE B COOTBETCTBUH C
IIOCTABJICHHBIMHM ~ 33Ja4aMH, CJICIATb 3a BBIIOJHEHUEM IUIAHA
JNEUCTBUM U KOPPEKTUPOBATb  €ro, AaJCKBAaTHO  OLICHUBATH
COOCTBEHHBIH BKJAJ B JCSITENbHOCTb TPYMIbI, BBICTPAWBAThH
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBUE,  MpPOSBIAA  T'OTOBHOCTH

pa3pemath KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3nesa

Kon
JIEMEHTA

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B TO3HAHUU OKPYXKAIOIIETO MUPA

1.1

Ou3uka — Hayka O [pupone. SIBIeHUS NPUPOIBL.
®dusznueckue SBJICHUSA: MEXAHUYECKUE, TEIUIOBbIE,

OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEBIC

1.2

Odusnueckue BenWYUHBL.  M3MepeHue  puznueckux
BennunH.  Ousmdeckue  mpubopel.  [lorpenrHocts

n3MepeHnil. MexxnyHapoaHas CUCTEMA €IMHMI]

1.3

EcTecTBeHHOHAyYHBIH METOJ TO3HAHUS: HAOJIOJECHUE,
IIOCTAaHOBKAa HAYyYHOI'O BOIIPOCA, BBIIBUKEHUE THUIIOTE3,
OKCIIEPUMEHT TII0 TPOBEPKE THUIIOTE3, OOBICHEHUE

Ha6J'IIOI[a€MOl"O SABJICHUA

1.4

Onucanne GpU3NUECKUX SBICHUHN ¢ TOMOIIBIO MOJIEEH

1.5

[IpakTuyeckue paboOTHI:

HiHtPar#HH#113MepenHne pacCTOSIHUM.
#H##Par###I3mepenne 00bEMa KHIKOCTH M TBEPAOTO
Tena.

#H##Par###OnpeneseHne pa3MepoB MajbIX TEJ.
##Par###l13mMepeHne  TemmnepaTypel IpU  [TOMOLIA

JKUJKOCTHOTO TEPMOMETPA U JATUMKA TEMIIEPATYPBI

I[TEPBOHAYAJIbHBIE CBEJAEHM A O CTPOEHUHM BEIIECTBA

#H##Par###(CTpoeHue BelllecTBa: aTOMbl U MOJIEKYJIbI, UX

2.1 pasmepbl.  OmNbITBL,  JOKa3bIBAIOIIUE  JAUCKPETHOE
CTPOCHHUE BEIIECTBA
#i##Par### ] pmkenne  wacturr  BemecTtBa.  CBS3b

2.2 CKOPOCTH  JABWXKEHHUSI 4YacTULl C  TEMIIepaTypou.
BbpoynoBckoe nBmkenue, nuddysus

23 B3anmoneiicTBre 4acTUIL BELIECTBA: IPUTSIKEHUE U




OTTAJIKUBAaHHUC

###Par###ArperaTtuple COCTOSIHHUSI BEUIECTBA: CTPOCHHE

ra3oB, >KHUJKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TEIl.

2.4 B3anmocBsa3bp MeXy CBOMCTBAaMHU BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX MU HUX aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTuueckue pabOTHI:
##tPar###0OLeHKka TuaMeTpa aToMa METOJIOM psAIoB (C
UCIoyb30BaHueM (ororpadmii).

2.6 #H#HPar###ONBITEL 0 HAOMIOAEHHIO  TEIUIOBOIO

pacuImpeHus ra3os.
HH#HPar###ONBITEI  TI0  OOHAPYXKEHUIO JCHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

11 Mexanuueckoe JBUKECHHE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JIBM)KEHUE
#H#H#Par#H###CKOpOCTb. Cpennss CKOPOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKEHMH. Pacuér myTu M BpeMeHu
JIBUKCHUS
SBnenne uHepuuu. 3akoH uHepuuu. B3aumoneictBue
33 TeJ KaK MPUYMHA U3MEHEHHs] CKOPOCTH JBUKEHHS Tel.
Macca kak Mepa HHEPTHOCTH Teja
34 #H#HPar### I lnoTHOCTs, BelrecTBa. CBSA3L INUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00bEMA BEILIECTBA
3.5 Cuita KaKk XapakTepUCTHKa B3aUMOJICUCTBHUS TEJ
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cunbl ¢
' MOMOIIbIO TUHAMOMETpPA
37 HiHtPar#HH#SIBnenne TaroteHuss u cuna Tsokectd. Cuna
' TSOKECTH Ha APYTUX maHeTax. Bec Tena. HeBecomocTh
18 Cuna tpeHusa. TpeHHe CKOJIBXKEHUS U TPEHHE IOKOS.
' Tpenue B mpupojie ¥ TEXHUKE
3.9 #HH##Par###Crnoxkenne CUJI, HaAMpaBJICHHBIX 10 OJHOU

npsiMoid. PaBHOEHCTBYIOIIIAS CHIT




3.10

[IpakTryeckne pabOTHI:

Onpenenenne CKOPOCTH PaBHOMEPHOTO  JABMXKEHUS
(mapuka B OKHIKOCTH, MOJENIU  3JIEKTPHUECKOTrO
aBToMoOWIIT W Tak pganee). OmpeneneHue cpeaHei
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapuka 1o
HAKJIOHHOM miockocTd. OmnpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIIHE
3aBHCUMOCTh pacTshKeHUs (AedopMaruu) MmpyKUHBI OT
NPUJIOKEHHONM  cuiibl.  OMBITBL, JI€MOHCTPUPYIOIIUE
3aBHCUMOCTh CHJIbI TPEHUS CKOJBKEHHs OT Beca Tena U

XapaKTepa COIPUKACAIOIIUXCS TOBEPXHOCTEN

3.11

dusnyecKkue SABICHUSA B IIPUPOJE: NIPUMEPHI JIBUKEHUS C
Pa3IMYHBIMM CKOPOCTSIMH B KMBOW M HEKMBOW IPHUPOJIE,

JIEHCTBHUE CUIIBI TPEHHUA B IPUPOAC U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, MOAIINITHUKA

JABJIEHUE T

BEPJIBIX TEJI, )KMJIKOCTEI U TA30B

4.1

Hasnenne TBEpAoro tema. CrocoObl yMEHBIICHHS U

YBCIIUUCHUA OaBJICHUA

4.2

JlaBiienue raza. 3aBUCUMOCTD JaBJICHHS raza OT 00bEMa,

TEeMIIepaTypbl

4.3

Hepe;[aqa JaBJICHUA TBépI[bIMI/I TCJIaMHU, XXUAKOCTAMU U

razamu. 3akoH [lackaina. [ITHeBMaTnueckre MalIHbI

4.4

3aBUCUMOCTh  JIaBJIE€HUS KUJKOCTH OT  TJIyOMHBI.
I'uapocraruueckuit napagokc. CooOIIaroNUecst COCy/Ibl.

anpaBanecxne MEXaHU3MBI

4.5

Atmocdepa 3emnu u armoceproe nasnenue. [IpuauHbl
CYILIECTBOBAHMs BO3AYIIHONW 000m04ku 3emiu. OnbIT
Toppudennu. 3aBUCUMOCTh aTMOC(EPHOTO AABICHHUS OT

BBICOTHI HaAZA YPOBHEM MOPs

4.6

N3mepenue atmocdeprHoro pasneHus. IlpuGopsr s

U3MEpEHHsI aTMOC(EPHOTO JTaBIICHUS

4.7

JleficTBue KMAKOCTM M Ta3a Ha NOTPYKEHHOE B HUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[lmaBanue Ten. BoznyxoriaBanue

4.9

[TpakTrdeckue paboThI:

Uccnegopanne 3aBHCHUMOCTH Beca Tela B BOJE OT
00béMa TMOTrpyXEHHOM B IKUAKOCTH YacTH TeJa.
Ornpezenenrie BHITAIKUBAIOMICH CUJIbI, IEUCTBYIONIECH Ha
TEIO, MOTPY’KEHHOE B KHUIKOCTD. IIpoBepka
HE3aBHCUMOCTHU BBITAJKUBAIOIIENH CHUIIbL, JACHCTBYIOLIEH
Ha TEJI0 B JKHAKOCTH, OT Macchl Tena. OIBITH,
JIEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAJIKUBAIOIIECH
CWJIBI, JIEHCTBYIOIIEH Ha TEJIO B JKUAKOCTHU, OT 00BEMA
MOTPYKEHHOM B KUIAKOCTh YacCTH Teja U OT IUIOTHOCTH
JKUJIKOCTH. Konctpyuposanue apeomerpa WA
KOHCTPYUPOBAHME  JIOAKM W  ONpelnesieHue €€

Ipy30M0bEMHOCTH

4.10

®dusnyeckue  ABICHUA B IPUPOJE: BIIASIHUE
aTMOC(EepHOT0 JaBJICHHs Ha )KUBOW OpPraHM3M, TUIABaHUE

pBIO

4.11

TexHUYecKHue YCTPOWCTBA: COOOIIAIOIIUECST COCY/IbI,
YCTPOMCTBO BOJONPOBOJA, TMJPAaBIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOHM Hacoc,

apeoMeTp

PABOTA, MOITHOCTbD, DHEPT'UA

5.1 Mexanuyeckas pabota

5.2 MexaHnuyeckas MOIIHOCTb

53 [IpocTeie  MexaHU3MBbI: pblyar, OJIOK, HaKJIOHHAas

' mockocThb. [IpaBuiio paBHOBECUS pbluara

54 [IpumeneHue npaBuiIa paBHOBECHS pblyara K OJIOKy
«3omoroe  mpaBwioy  MexaHUKH.  KoadduumeHt

5.5 II0JIE3HOTO JEUCTBUSA MEXaHU3MOB. [Ipoctsie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHuunanpHast SHEPTUU TeJa, MOJHATOTO HAJ 3eMIIEN

5.7 Kunernueckas sHeprus

5.8 [lonHasgs mexaHudeckass SHEprusi. 3aKOH W3MEHEHUs U

COXpPaHCHUA MEXaHUYIECKOM OHEPIrUun




5.9

[TpakTuyeckue paboTHI:

##HtPar#H##Onpeneneaue padOTbl CUIBl TPEHUS IIPU
PaBHOMEPHOM [IBW)KCHMM TeEJla 10 TOPU30HTAIBHON
nosepxHoctu. MccnenoBaHue ycloBHII paBHOBECHS
ppraara. M3mepenne KIIJI HaKIOHHOW IJIOCKOCTH.

I/ISY‘ICHI/Ie 3dKOHa COXpPAaHCHUS MEXaHHYECKOU OHEpIruun

5.10

dusnueckue sBJICHUS B npupoaec: pblHaru B TCIC

YCIO0BCKa

5.11

TexHuueckue yCTpOMCTBA: pblYar, TMOJABMXKHBIM U
HETOJIBYKHBIA OJIOKM, HAKJIOHHAS TIOCKOCTh, MPOCTHIC

MEXaHU3MBI B OBITY

8 KVIACC

Kon
pa3zjiena

Kon
3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

6

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHBIE  TOJIOKEHHMSI  MOJIEKYJISIPHO-KUHETHUECKOMN
TEOpUU CTPOEHMsI BemecTBa. Macca U pa3Mepsl
MosieKyl.  ONBITBI, MNOATBEPKAAIOIIME  OCHOBHBIE

ITIOJIOKCHU A MOJ'ICKy.]'ISIpHOKPIHGTH‘ICCKOfI TCOpHUU

6.2

Monenun  TBEpAOro, KUAKOTO M Ta3000pa3HOTo
COCTOSIHMI BeriecTBa. Kpucrammueckue u aMopQHbIC

TCJl1a

6.3

OOBsicHEeHHE CBOWCTB ra3oB, XHJIKOCTEH U TBEPHABIX TEJ
Ha OCHOBE IIOJIOKEHUH MOJEKYJISIPHOKMHETHYECKOM

TEeopuu

6.4

CMauuBaHue 1 KallWJUTISIPHBIC SIBJICHUSA

6.5

TennoBoe paciipCHUC U CKATUC

6.6

Temneparypa. CBsi3pb TemIeparypbl CO CKOPOCTBIO

TCIIJIOBOT'O IBHMXKCHMA YaCTHI

6.7

Buytpennss sueprust. CniocoObl H3MEHEHHs BHYTpEHHEH

OHEpIruu: TCruioncpeaadya 1 COBCPUICHUC pa6OTbI




Bugbl TCIUIONCpCAavYr: TCIIJIOIIPOBOAHOCTb, KOHBCKIIMA,

6.8

M3Iy4eHue

KomnuectBo  TemnoTel.  YejbHasT  TEIUIOEMKOCTH
6.9

BEIECTBA

TemmooOMeH © TemnoBoe paBHOBECHE. YpaBHEHHE
6.10

TEII0BOro OazaHca

[InaBnenue u oTBEpI€BaHNE KPUCTATNIMYECKUX BEIIECTB.
6.11

VY eapHas TEIUIOTA IIaBJICHUS

[TapooOpazoBanue u  KoHAeHcanus. VcmapeHue.

Kunenne. YpaenpHass  TemioTa  MmapooOpa3oBaHUS.
6.12

3aBUCUMOCTb TEMIIEPATYpbl KUIMEHUS OT aTMOC(HEPHOIO

TTaBICHUS
6.13 BrnaxnocTs Bo3myxa
6.14 OHeprus TOMIUBA. Y IebHAs TEIJI0Ta CTOPaHuUs

[Mpunnuner  padotel  TermoBeix — Asuratenet  KIIJ
6.15 TEIJIOBOI'O JBUTraTelisa. TeIIOBBIC OBUTrAaTEIX WM 3allliTa

OKpY’Karollen cpeabl

3aK0H COXpaHEHUs U MPEBPAIECHUS SHEPTUH B TETUIOBBIX
6.16

npoueccax
6.17 [IpakTrueckue pabOTHI:

HH#HPar#H##0nbITEl 10 OOHAPY)KEHUIO JEWCTBUS  CHII
MOJICKYJISIPHOTO MPHUTSKCHHUS.

HH#HPar###0NbITl 0 BBIPAIIMBAHUIO  KPUCTAJIOB
MTOBapEHHOI COM WJIH caxapa.

#H#HPartH##0OnpITBl  TI0O  HAONIOIGHUIO  TEIUIOBOTO
pacLIUpEHHs Ta30B, KUJIKOCTEN U TBEPIBIX TEII.
###Par###Onpenenenne naBieHUs BO3IyXa B OaJlsIOHE
HIpUIA.

HHHParf##ONBITB, EMOHCTPUPYIOLIME 3aBHUCHUMOCTh
JaBIICHUsI BO3AyXa OT ero o0bEMa M HarpeBaHHs WA
OXJIXKICHHSL.

#H##Par##H IpoBepka rUNoTe3bl JIMHEHHON 3aBUCUMOCTH

JJIMHBI CTOI0OMKA KHUIAKOCTH B TepMOMCTqueCKOﬁ




TpyOKe OT TeMIiepaTyphbl.

#H#Par#Ht#Habmonenne U3MEHEHHUS BHYTpPEHHEN
SHEPTUM Tejla B pe3yJibTare TeIionepeaaud U padboThl
BHEIIHUX CHIL.

###Par###lIccnenopanue SIBJICHUS TEIUIOOOMEHa TIPH
CMEIIUBAHUU XOJIOTHOU U TOpsiYeid BOMBI.
#H##Par###Onpenenenmne KOJIMYeCTBa TETLJIOTHI,
MOJIyYEHHOTO BOJIOW TIPH TEIUIOOOMEHE C HarpeThiM
METaJUTMYCCKUM ITUITHHIPOM.

#HHPar###Onpenenene  yIenbHOM — TEMJIOEMKOCTH
BCIIECTBA.

##H#Par###ccnenoBanue mpoliecca UCIapeHus.
#H#Par##H#OnpeneieHue  OTHOCUTEIIBHOW — BJIAXKHOCTH
BO3/1yXa.

#HH#Par###Onpenenenne yaelbHON TEIUIOTHI TUIABJICHUS

JIBJA.

6.18

@dusnueckue SBICHHS B TPUPOJC: TOBEPXHOCTHOE
HATSDKEHHE W KalWUIAPHBIE SIBICHUS B TPUPOJE,
KpUCTaJIJIbl B IpUpoJe, u3nydenue CoiHla, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

WHes, CHeTa.

6.19

TexHuueckue  yCTpOWMCTBA:  KallWUIAPBI, IIPUMEpHI
WCIIOJIb30BAaHUsl KPHUCTAIIIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4YUK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THIPOMETPBI, ICUXPOMETp, MapoBas TypOuHA,

ABUTAaTCJIb BHYTPCHHCTO CTOPAHUA.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpuzaius Tei. JIBa poaa 3JIeKTpUYECKUX 3apsI0B
B3anmopeiictBue 3apsokeHHBIX  Tell.  3akoH  Kynona

7.2 (3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUSI 3apsHKEHHBIX TE OT
BEJIMUMHBI 3aPS0B U PACCTOSHUSI MEXKTY TEJIaMH)

7.3 DnexTpuyeckoe noje. HanpsEHHOCTh NMEKTPUUYECKOTO

I10JI41. HpI/IHLII/IH CYyHnCpHno3numn SJICKTPUICCKUX moJiei




(Ha KaYECTBEHHOM YPOBHE)

Hocutenn QJICKTPHUYCCKUX  3apsad0B. 9J'IeMeHTapHBIfI

7.4 anexkTpudeckuil 3apan. Ctpoenue atoma. [IpoBonHUKH 1
TUBIIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
6 ONEeKTpUYECKUd  TOK.  YCIOBHA  CYILECTBOBaHUS
' JIEKTPUYECKOT0 TOKA. VICTOUHMKHM MOCTOSIHHOTO TOKa
JeiicTBus 3JEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJIKOCTAX U ra3zax
o Onextpuueckas uenb. Cuia TOKa. DJIEKTPUUYECKOE
. HapsUKEeHUe
79 ConpoTuBienue IIPOBO/IHUKA. VY nensHoe
. COIIPOTHBIICHUE BEIIECTBA
7.10 3akon Oma 1t ygacTka 1enu
[locnenoBarenpHOE UM MapajulelibHOE  COEIMHEHHE
7.11
IIPOBOJHMKOB
PabGota W MOIIHOCTH BJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
13 DJNeKTpUYecKue LEeNd U TOTPEeOUTENH BIIEKTPUYECKON
' sHepruu B ObiTy. KopoTkoe 3ambikanue
[TocrossHHBIE MarHuThl. B3amMopencTBUE NOCTOSHHBIX
7.14
MarHuToB
715 MarautHoe mnosne. MarHutHoe mnone 3eMIM U €ro
' 3HauYeHHE JUIs )KU3HU Ha 3emie
716 OmnpiT Dpcrena. MarHuTHOE TMOJIE AIEKTPUIECKOTO TOKA.
' [IpuMeHeHne 3EKTPOMarHuTOB B TEXHUKE
JlelicTBUE MarHMTHOI'O TOJISI HA TPOBOJHUK C TOKOM.
717 DneKTpoABUraTeilb MOCTOSIHHOIO ToKa. Vcmnonbp3zoBaHue
' AJIEKTPOJBUIaTeNIe B TEXHUYECKHX YCTPOMCTBAX W Ha
TpaHCIopTe
7.18 Oneitel  @apages.  SIBieHue  2JIEKTPOMArHUTHOMN




naayknuu. [Ipasuno Jlenna

DneKTporeHeparop. CrniocoOsl MOy YeHHUS
7.19 NIEKTPUYECKOM  BHEPTUU.  OJEKTPOCTAHLMM  Ha
BO300HOBIISIEMBIX HCTOYHUKAX SHEPTHH
7.20 [TpakTudeckue pabOTHI:

OnbITH 110 HAOTIOACHHUIO SJCKTPHU3AIMHN TEJ MHIYKITUESH
Y TIPU CONPUKOCHOBEHUH.

UccnenoBanue nAeMCTBHS SIEKTPUYECKOrO OIS  Ha
MIPOBOJIHUKY U TUAJIEKTPUKH.

COopka u mpoBepka pabOTHI 3JIEKTPUUYECKON IIenu
MIOCTOSIHHOTO TOKA.

N3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepenue u peryanpoBaHue HaIpsHKEHUS.
UccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, UIYILIETO Yepe3
pPE3UCTOp, OT COMPOTHUBIICHUS PE3UCTOpPA U HAIPSIKEHUS
Ha PEe3nCTOpE.

OnbIThI, JIEMOHCTPUPYIOIINE 3aBHCUMOCTh
ANEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA OT €ro
JUIMHBI, IJIOLIa/I1 IOTIEPEYHOI0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBuiaa CIOXKEHUS HANPSHDKEHUW  TPHU
MOCJIEIOBATEIbHOM ~ COEAMHEHUM JBYX PE3UCTOPOB.
[IpoBepka mpaBuia Il CWIBI TOKAa MPU NapaieIbHOM
COeNMHEHHH  pe3uctopoB.  Ompexnenenue  pabOTHI
JNEKTPUYECKOTO TOKA, MAYLIETO0 Yepe3 Ppe3UCTop.
OnpeneneHne  MOIIHOCTH  3JEKTPUYECKOIO  TOKa,
BBIIEJISIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT HaINpsKEHUS
Ha Heil. Onpenenenue KII/ narpesarens. MccnenoBanue
MAarHuTHOTO B3aWMOJEHCTBUS MOCTOSHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOl TOCTOSIHHBIX MarHUTOB MIPU
UX Oo0beNMHEHHMM U pazgeneHun. McciaepoBaHue
JNEUCTBHUS SJIEKTPUYECKOI0 TOKA HA MAarHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPUPYIOIINE 3aBUCHUMOCTDB CHIJIbI




BSaHMOHeﬁCTBHH KaTyloliKyu ¢ TOKOM W MarHiuTa OT CHIIbI
TOKa W HaIpaBJICHUA TOKAa B KaTYIIKC. I/I3yquI/Ie

Z[ef/'ICTBI/ISI MAargiMTHOrO IoJid Ha MPOBOJHHUK C TOKOM.

Konctpynposanue u W3y4YCHHE paboThl
3IEKTPOJBUTATENS. H3mepenne KIT
AJIEKTPOJABUIATEIILHON YCTaHOBKH. OnbIThI o

HUCCICOOBAHHUIO SABJICHHUA BHGKTPOMaFHHTHOﬁ WHAYKIOWH:
HUCCICIOBAaHUC W3MCHEHHI 3HAYCHUS H HaITpaBJICHUA

HHAYKIMOHHOI'O TOKa

Odusuyeckue SBICHUS B MPUPOJE: AIEKTPUUECKUE
ABIICHUA B  aTMocdepe, DSJICKTPUYECTBO  KHUBBIX
7.21 OpPraHW3MOB, MAarHUTHOE TIOJIe 3eMiTu, Apel( TOITOCOB,
POJIb MATHUTHOTO TOJISL 7S )KU3HU Ha 3emiie, MOJsIpHOe

CHAHUC

TexHu4eckue yCTpOWCTBA: 3JIEKTPOCKOIN, aMIIepMerp,
BOJIBTMETD, PEOCTAT, CYETUUK IIEKTPUYECKOM DHEPIuw,

SJICKTPOOCBETHUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC

722 AIIEKTPOIPUOOPHI (mpumepsr), 3JIEKTPUYECKUE
NPEOXPAHUTEIH, JJIEKTPOMArHuT, 3JEKTPOJBUTATENb
MOCTOSIHHOT'O TOKA, TEHEPATOP MOCTOSHHOIO TOKA
9 KITIACC
Kon
paszen Kon snemenrta IIpoBepsiemble 271EMEHTBI COAEPIKAHMS
a
8 MEXAHMWYECKMUE ABJIEHUA
g1 Mexannueckoe JABWKEHHME. MarepuanbHas —TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAaHUUECKOTO JIBHXKCHHS
8.3 PaBHOMEpHOE NPSAMOIMHENHOE TBUKEHHE
8.4 ##Par##tHepaBHOMEpHOE MPAMOJIUHEHHOE JIBHKCHUE.




CpeI[Hf{H n MI'HOBCHHAas CKOPOCTb TCl1a Ipu

HCPAaBHOMCPHOM ABUKCHUU

VYckopeHue. PaBHOyCKOpeHHOE IIPSAMOJIMHETHOE
53 JIBIDKEHUE
8.6 #H##Par###CBoOoqHOe magenue. OmeITh [ anuies
#iHtPar###PaBHOMEpHOE NBM)KEHHE 110 OKPYXHOCTH.
8.7 [lepuon m yacrora obOpameHus. JluHeiiHas W yrioBas
ckopoctu. LleHTpocTpeMuTebHOE YyCKOpPEHNE
8.8 [Tepsriit 3akoH HeroTOHA
8.9 Bropoii 3akoH HetoTOHa
8.10 Tperuit 3akoH Herorona
8.11 HH#HParf##] [pyHIMIT CynIeprio3uuy CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HiHParfi##Cuna  TpeHMs: CWIa TPEHMSI CKOJIbKEHUS,
513 CHJIa TPEHMSI ITOKOs, APYTHe BUIbI TPEHUS
#HH#Par##H#Cuna TOKECTH U 3aKOH  BCEMHUPHOIO
.14 TATOTEHUS. Y CKOPEHUE CBOOOIHOTO MaJCHUs
Hewxenue  1uianer  Bokpyr  Comnnma.  Ilepas
515 KOCMHYECKasi CKOpocTb. HeBecoMoCTh U eperpys3ku
PaBHOBecue marepuanbHO TOUKH. AOCOIIOTHO TBEPIOE
8.16 oo
. #HiHPar###PaBHoBecue TBEPJOro Tena ¢ 3aKPEIUIEHHOM
817 OCBI0 BpanieHust. MoMeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynbe Tena. U3mMeHnenre umnyiibca. MIMimynbe cuiibl
8.19 3aKOH COXpaHEHHS UMITYJIbCA
8.20 #H#HPart##PeakTHBHOE IBIKEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
PaGota cun TsKecTH, ymnpyroctd, TpeHus. CBs3b
5.22 SHEPruu U paboThI
[loreHunanbHast SHEprus Tena, TMOTHATOTO  HaJ
523 IIOBEPXHOCTBIO 3eMJIU
8.24 IloTeHnmanbHas YHEPTUs CKATOU NPy KUHBI
8.25 #iH#Parfi##Kunernueckas  sHeprus.  Teopema o




KUHETUYECKOM QHCPTIHUH

8.26

HH#HParf##3aKoH COXpaHEHHs] MEXaHUYECKON YHEPIUH

8.27

[TpakTuueckue pabOTHI:

Ornpenenenne CpeaHel CKOPOCTH CKOJIbKEHUS Opycka
WIM JIBIDKEHUS IIapuKa M0 HAKIOHHOW ITOCKOCTH.
OnpeneneHre yCKOpeHHs Tejaa IpU paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM TMJIOCKOCTH.

WccnegoBanue 3aBUCHUMOCTH MHYTH OT BPEMEHU IIpH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayaJIbHON CKOPOCTH.
[IpoBepka THUIOTE3Bl: €CIM MPH PABHOYCKOPEHHOM
JBUKEHUM 0€3 HadaJbHOM CKOPOCTU IYTH OTHOCSITCS
KaK psi HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHH OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBbKEHHS
OT CWJIbl HOpPMaJbHOTrO JaBieHusd. OrnpenencHue
kod(dduimenta TpeHus CKOIbKeHHs. OrmnpeseneHue
KECTKOCTU TpYXKUHBL. OrmpeneneHue pabOThl CHIIbI
TpEHMsI TNpU PABHOMEPHOM JIBWJKEHUM Teja 10
TOPU3OHTAJIBLHON TOBEpXHOCTU. OrmpeseneHre padoThI
CWJIBI  YOpPYrocTM  IpU  TNOABEME  Ipy3a C
UCIIOJIb30BAaHUEM  HEMOABM)KHOTO M IOJIBHYKHOTO

OJIOKOB

8.28

®du3nyeckue SBJICHUSI B npupozec: IMpujrnBbl U OTJIIUBBLI,
JABMKXCHUEC IIJIAHCT ConneyHOH CHUCTCMBbI, PCAKTHBHOC

JABHXXCHHUC )KHBBIX OPI'aHU3MOB

8.29

Texnuueckue YCTpOﬁCTBaZ CIIMAOMETD, JaTYUKH

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUs, PaKEThI

MEXAHUNYEC

KHME KOJIEBAHUA 1 BOJIHBI

9.1

KonebarenbHoe neuxenune. OCHOBHbIE XapaKTEPUCTUKU

KOJIEOAHHIA: nepuoa, 4aCcTtora, aMIuIuTyia

9.2

MareMatuuyeckuit u IIPY>KUHHBIN MAasITHUKHU.

[TpeBpamieHune SHepPrun Npu KoueOaTeITbHOM JBHKCHUN

9.3

3aryxaromue KojeOaHus. BbIHyXIeHHblE KoseOaHus.

Pesonanc

94

Mexanndeckue BoHBI. CBOMCTBA MEXaHMYCCKUX BOJIH.




[TpomonbHBIE W TIONIEpEYHBbIC BOJHBI. J[JMHA BOJHBI U
CKOPOCTh €€ pacrpocTpaHeHHs. MeXaHHMYECKHE BOJIHBI B

TBEPJIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5 3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYyKa
9.6 Wudpa3Byk u yabTpa3Byk
[TpakTideckue pabOThI:
OnpeneneHnre 4acToTbl M Hepuoda  KoseOaHUi
MaTeMaTHYECKOTr0 MasiTHHUKA.
OnpeneneHve 4acToThl W Iepuojaa  KoseOaHWi
MPY>KUHHOTO MasITHUKA
97 HccnenoBanue 3aBUCUMOCTH — Iepuojia  KoseGaHui
. MOJIBEIEHHOTO0 K HWUTU Tpy3a OT JJIUHBI HUTH.
HccnenoBanne 3aBUCUMOCTH Tiepuojaa  KoseOaHui
IPYKUHHOI'O MasiTHUKa OT Macchl rpysa. IIposepka
HE3aBHCHUMOCTH nepuoaa Kosie0aHui rpysa,
MOJIBEIEHHOTO K HUTH, OT MAaccChl Ipy3a U >KECTKOCTH
pyXuHbL. VMI3MepeHue yckopeHusi CBOOOIHOTO MaIeHus
dusnyeckue SBICHUS B NPUPOJE: BOCHPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJIETPSCEHUE, CEMCMMUYECKHUE BOJIHBI,
IlyHaMH, 3XO
0.9 TexHudeckue yCTPOMCTBA: IXOJIOT, HCIIOIb30BAHHE

YJIBTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

3J'I€I(TpOMaFHI/ITHOe II0JIC. 3HeKTpOMaFHI/ITHLI€ BOJIHBEI.

101 CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH

10.2 [IIxana 31eKTPOMarHUTHBIX BOJIH

103 DJIeKTpOMarHuTHas npupoja cBera. CKOPOCTh CBeTa.

. BosiHOBBIE CBOICTBA CBETA

[TpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa

10.5 dusnueckue SBIEHHS B TMpUPOJE: OHOIOTHYECKOE

JIEHCTBHE BHUJIUMOTO, yJIbTPapuOIETOBOIO u

PEHTI'CHOBCKOT'O I/I3J'Iy‘leHI/II71




10.6

Texuuueckue YCTpOﬁCTBaZ HCIIOJIB30BaHHUC

SJICKTPOMArdHMTHBIX BOJIH IJIsA COTOBOM CBSI3H

11

CBETOBBIE A4

BJIEHMA

11.1

JlyueBast monens cBeta. MicTouHuku cBerta

11.2

[IpssMonuHEHOE pacpOCTpaHEHUE CBETA

11.3

Ortpaxenue cBeta. [1mockoe 3epkano. 3aKOH OTpaKeHUs

CBC€Ta

11.4

HpeJ]OMJ'IeHI/Ie cBeTa. 3aKoH MpCJIOMJICHUS  CBCTA.

[TostHOE BHYTpEHHEE OTPAKCHUE CBETA

11.5

JIvnza. Xop nyyen B JIMH3E

11.6

Ontryeckas cucrema (oroammnapara, MHKPOCKONA M

TCICCKOIIa

11.7

I'ma3 kak onrudeckas cucrema. bianu3opykocts H

JaJIbHO30PKOCTH

11.8

Paznoxenue 6emoro ceera B ciektp. OnbiTel HproTOHA.

Cnoxenue CIICKTpPAJIbHBIX IIBECTOB. I[I/ICHepCI/I}I CBCTa

11.9

[TpakTuyeckue paboTHI:

###Par###AccaenoBanme 3aBUCUMOCTH yria
OTpa’KE€HHsI CBETOBOTI'O JIyya OT yIJia MaJieHuUs.
HiHParf##l3yueHre  XapakTepUCTUK  H300pa)KeHUs
npeaMeTa B INIOCKOM 3epKaje.

#Hi#H#Par###lccnenoBanue 3aBHCHUMOCTH yria
IPEJIOMJICHUST CBETOBOTO JIyda OT yIja MHajeHHus Ha
IpaHMIIE «BO3TYX — CTEKIION.

##Par## lonyuenne n300pakeHU C  TOMOIIBIO
coOuparomieil JINH3HI.

##HPar###Onpenenenre  (QOKYCHOTO pAcCTOSIHUSL U
OINITHYECKOH CHIIBI COOMPAOIIEH JINH3BI.
HHHPar###ONBITEL IO Pa3lIOKEHUIO OEJIoro CBETa B
CHEKTP.

HH#HParf##ONBITHL 110 BOCIPHUATHIO LIBETA IIPEIMETOB

IIPU UX HAOIIOAEHUN Yepe3 LIBETOBbIE (PUIBTPHI

11.10

dOu3nyeckue SBICHUS B npupoac: 3aTMCHUA COJ'IHHa u

.HYHLI, OBCTa TCJ, OIITHMYCCKHC SBJICHHUSI B aTMOC(i)epe




(uBeT HeOa, pedpakmus, paayra, MUPax)

11.11

Texnuueckue YCTpOﬁCTBaZ O4YKH, MEPHUCKOII,

¢doToamnmapar, ONTHYECKUE CBETOBO/IbI

12

KBAHTOBBIE SABJIEHUA
121 Oneitel Pezepdopaa u mnmanerapHass MOJeNb aToma.
’ Mopens atroma bopa
122 Hcnyckanue U MOTJIOLIEHHE CBeTa aTOMOM. KBaHTBHI.
' JInnelyaTele CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3Iy4eHUs
124 Crpoenne aromHoro snpa. Hykinonnas Moaens
' aTOMHOTO siipa. M3oTonsl
125 PannoaktuBHble npeBpameHus. llepuon momypacnana
’ aTOMHBIX S7Ep
126 SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAI0BOTO U
' MacCOBOI'0 YUCEI
12.7 OHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peaknuu cunresa u neneHus saep. MIcTouHUKM sHEprun
' CouHiia 1 3BE31Q
129 Anepnas osHepreruka. JleiicTBue  paguOaKTHBHBIX
' M3JIyYEHUI Ha )KUBbIE OPraHU3MbI
[TpakTuyeckue paboOTHI:
Habmtonenue CrjomHeIX M JIMHEHYATBIX CIEKTPOB
U3IyUYEHUS.
12.10
HccnenoBanue TPEKOB: M3MEPEHUE SHEPIMM YacCTHUIbI
10 TOpMO3HOMY IyTH (TI0 poTorpadusm).
W3mepenue paanoakTuBHOTO hpoHa
@usnueckue SBICHUS B IPUPOJAE: €CTECTBEHHBIN
pasvoOaKTUBHBIN ¢oH, KOCMHUYECKHE Iyuu,
12.11 PaIMOAaKTUBHOE W3JIy4EHUE IPUPOIAHBIX MHHEPAJIOB,
JICUCTBUE PAJMOAKTHBHBIX H3JIYYCHH Ha OpPraHUu3M
4eJI0BEKa
1912 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJIUBUyaIbHBIN JO3UMETp, KaMepa Bunbcona







MPOBEPSIEMBIE HA OI'D IO ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUs K NMPeJIMETHBIM pe3ybTaTaM
0a230B0Or0 ypOBHS 0CBOCHHS OCHOBHOI 00pa3oBaTe1bHOI
NMpPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

[lonumanne pomu  QU3MKK B  HAYYHOH  KapTHHE  MHpa;
c(OpMHPOBAHHOCTh 0A30BBIX MPEICTABICHUA O 3aKOHOMEPHOM CBS3U
U II03HABa€MOCTHU SIBICHUW MPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeil ponu GUIMKK B Pa3BUTUHU
€CTeCTBEHHbIX HAayK, TEXHHUKM M TEXHOJOTHH, 00 3BOIIOLMU
(bu3NYeCcKUX 3HAHWKA W WX POJIM B LEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTMHE MHpa, O BKIAJE POCCUICKMX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOILIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTUC TEXHUKU U TEXHOJIOTHI

3HaHUs O BUIAX MaTepuu (BEIIECTBO M IOJE), O ABMKEHUM Kak
croco0e CyIIeCTBOBAHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHONU TEOpHU
CTpOEHMsI BellecTBa, O (U3NYECKOM CYITHOCTU SIBICHUN TNPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHHUE pa3inudaTh SIBJICHUS 110 ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHUE pacro3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3MUECKUX SIBICHUI
B OKPYXKAalOIIEM MHpE, BBIIEIAS HX CYLIECTBEHHBIE CBOWMCTBA

(Tpu3HaKH)

BJIaI[ﬁ?HI/IG OCHOBaMH ITOHSATHUMHOIO amnmnapara M CHMBOJHUYCCKOIO
SA3bIKa (1)I/ISI/IKI/I N HCIIOJIB30BAHUC HX OJId PCIICHUA y‘-Ie6HI)IX 3aaad,
YMCHHEC XapaKTCpU30BaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IG SABJICHUA U

MIPOIIECCHI, UCTIONB3YS QYHIaMEHTAIBHBIC H YMITUPHIECKUE 3aKOHBI

VYMeHnue onmucrBaTh HU3YYCHHBIC CBOMCTBA TEN U (i)I/ISI/IT-ICCKI/Ie SIBJICHUS,

HCIOJIb3YA (1)I/I3I/ILI€CKI/IC BCINYHHBI

Brnagenne ocHOBaMH METOJOB HAy4YHOTO TIO3HAHHUS C YYETOM
COOJTFOICHHS TIPaBWJI OE30MMACHOTO Tpyja: HaOMoaeHUEe (PHU3UIEeCKIX

SIBJICHUM




YMEHHE CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY
W3 JTaHHOTO Habopa 00OpYIOBAaHMS MO WHCTPYKIIMHU, OMHCHIBATH XOJI
OIBITA U 3AMUCHIBATh €r0 PE3YJIbTAThl, (POPMYITUPOBATH BHIBOJIBI;
MPOBE/ICHUE TIPSMBIX M KOCBEHHBIX U3MEPEHHH (PU3MUSCKUX BEITHUUH:
YMEHHE IUIAHMUPOBATh H3MEPEHHS, CaMOCTOSATEIILHO COOUpaTh
IKCIIEPUMEHTAIBHYI0  YCTAaHOBKY [0 HWHCTPYKIIMH, BBIYHCIIATH
S3HAYCHUC BCIIMYMHBI W AHAJIM3UPOBATH IMOJTYYCHHBLIC PC3YJIbTAThI C
yu€TOM 33JJaHHOM TOTPEUTHOCTH PE3YIIbTaTOB H3MEPEHHUIA;
IMPOBCACHUC HECIIOKHBIX OKCIICPUMCHTAJIbHBIX HCCHCHOB&HHﬁ;
CaMOCTOSITENILHO ~ COOMpPATh JKCIEPHUMEHTAIbHYIO YCTAHOBKY H
NPOBOJUTh  MCCIICIOBAHUE IO  HMHCTPYKIUH,  IPEICTABIATH
IMMOJIYYCHHBIC 3aBUCUMOCTHU (1)I/I3I/I'-ICCKI/IX BCJIIMYNH B BHJC Ta6J'II/IH )51
rpadUKOB, YUUTHIBATH MIOTPEITHOCTH, JI€TIaTh BBIBOJIBI 10 pe3yIbTaTaM

HUCCICI0OBAaHUA

[loHumMaHue  XapakTepHBIX  CBOMCTB  (M3MYECKHX  MOETei
(MarepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO, MOJAEIH CTPOCHUS
ra3oB, JKHJIKOCTEH M TBEPIABIX TeJ, IUIAHETapHas MOJEIb AaToOMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO f]pa) U yMEHHE NPUMEHATh UX s

00BbsICHEHUS (PU3MUYECKUX MPOLIECCOB

YMmeHue oOBSACHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA TEN, B TOM
9yuciIe W B KOHTEKCTE CHTyallMid MPAaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBISATH IPUUYNHHO-CIICACTBEHHBIC CBS3U U
CTPOUTH OOBSCHEHHE C OMOPOI Ha M3yUYCHHBIE CBOMCTBA (PH3UUECKUX

ﬂBHeHHﬁ, (bl/ISI/I‘leCKI/Ie 3aKOHBbI, 3aKOHOMCPHOCTH 1 MOJCIU

VYMmeHnue pemath pacuéTHble 3afaud (Ha Oasze 2 — 3 ypaBHeHHil),
UCTONB3Ysd 3aKOHBI W (GOpMYyJbl, CBs3bIBAalONINE (PU3HUECKUE
BEIMYMHBI, B YaCTHOCTH, 3allCHIBATh KPAaTKOE YCJIOBHE 3alayH,
BBISIBJISATh  HEJOCTAIOIIME JIaHHBbIC, BHIOMPATh 3aKOHBI M (OPMYIIBI,
HeoOXOouMBbIe JUIsl €€ pelIeHMs], UCIIOJIb30BaTh CIIPABOYHBIE JIaHHBIE,
IIPOBOAMTH PACUETBl U OLEHUBATh PEATUCTUYHOCTH IOIYYEHHOIO
3HA4YeHUs1 (PU3NYECKON BEITMYMHBI; YMEHHUE OMpPEeIsATh Pa3MEPHOCTD

(bu3nyecKoil BeNNYNHBI, MOTYYECHHON IPU PEILICHUH 3aaun

YMeHue XapakTepu3oBaThb IPUHLUIBI  JECHCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJE OBITOBBIX HPHUOOPOB, W MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUSA O

CBOMCTBax (I)I/I3I/I‘-IGCKI/IX SBJICHHMH U H6‘06XO,Z[I/IMBI€ (I)I/ISI/I‘-IGCKI/IG




3dKOHOMCPHOCTH

10

YMeHue UCHoNIb30BaTh 3HAHUA O (PUIUYECKUX SBICHUAX B
MOBCETHEBHON JKM3HHM i1 OOeCledeHuss O€30MacHOCTH TpH
oOpamieHMM ¢ OBITOBBIMH ~ TIpHOOpaMH ¥ TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHEHHUS 370POBbS M  COONIOACHHS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIIEH cpeje; MMOHUMaHKE
HEOOXOUMOCTH TPUMEHEHUS TOCTKEHUH (U3UKU U TEXHOJOTUH

AJIg paliuOHaJIbHOI'O NPHUPOAO0IIOJIb30BaHUA

11

OneIT moucka, mHpeoOpa3oBaHUs M IMpeJACTaBiIeHHUs] HHGOpMaLuu
(GU3MYEeCKOro CoAEp)KaHUS C MCIOJB30BaHHMEM HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTH; YMEHHE OIIEHUBATh JOCTOBEPHOCTH
NOJyYeHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HAHUH WU
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB,  yYMEHHE  HCIHOJb30BAaTh  IPHU
BBHITIOJIHEHUH YYEOHBIX 3a/JIaHUil HAYYHO-TIOMYJISIPHYIO JIHTEPaTypy
(bu3n4ecKoro cojepxkaHus, CIPaBOUYHBIE MaTEpUANbl, PECYpPChl CETH
WnTtepHer; BnageHue 0a30BBIMM  HaBBIKAMU  [IPEOOpPa30BAHUS
MHpOpPMAaLlMM W3 OJHON 3HAKOBOH CHUCTEMBI B JpPYyryl0; YMEHHE
CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC€ I/IHq)OpMaI_[I/II/I N3 HECKOJIbKUX HCTOYHHUKOB




IHEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPSAEMBIX HA OI'D
O ®PU3UKE

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUSA

MEXAHWYECKUE ABJIEHUA

1.1

Mexannudeckoe JBHOKCHUC. MaTepI/IaHBHaﬂ TOYKa. Cucrema OTCuUéTa.

OTHOCUTENIHHOCTh JABUXXCHUA

PaBHOMepHOE M HepaBHOMepHOe JBHkeHHE. CpeHsas ckopocTh. Popmyina Juis

1.2 BBIUYMCIICHUS CpeAHeH cKkopocTu: v = S/t
PaBHOMepHOE mpsiMONIMHEIHOE IBH)KEHHE. 3aBUCUMOCTh KOOPAMHATHI Teja OT
BPEMEHH B CITy4ae PAaBHOMEPHOTO MIPSIMOJIMHEHHOTO JIBHXKCHHUS:
L3 xX(1)=x,+ut
I'paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsI TPOEKIUHU CKOPOCTH, IPOEKIHH
nepeMetieHusi, IyTH, KOOPAMHATBI TPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBIKEHUN
3aBUCUMOCTh KOOpPAMHATBl TEJIa OT BPEMEHH B CIy4ae PaBHOYCKOPEHHOI'O
MPSIMOJIMHEMHOTO JIBU>KEHHUSL:
7
Se(f)=vp =i+ ay* ;
2
@opMynbl I MPOCKUMU MEPEMEUIEHUs, MPOCKUUNU CKOPOCTH M MPOECKUUHU
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKCHUU:
1.4 s.(D=vy,t+a,- L,
2
Ur('f) =Upy T, I,
a.(f) =canst,
uh.: - u-_l.: =2a,s,
I'padvkn 3aBHCHUMOCTH OT BpPEMEHH MJi MPOCKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOSKIIMH TepPEMEIICHUs, KOOPAMHATHI TIPH PaBHOYCKOPEHHOM
MPSMOJIMHETHOM JIBUJKEHUU
1.5 CBobOogHoe magenue. GopMyIibl, OMUCHIBAIONINE CBOOOMHOE MaJIEHUE Tela IO

BCpPTUKATIHU (I[BI/I)K@HI/IG TCJIa BHHU3 HIJIIM BBCPX OTHOCHUTCIIBHO ITOBCPXHOCTHU

3emnn). I'paduku  3aBUCUMOCTH OT BPEMEHHM Ul NPOEKIHMHM YCKOPEHH,




INPpOCKOHUNU CKOPOCTH HW KOOPAWHATHI IIPU CBO60,I[HOM nagcHun TCja IIO0

BEPTUKAIH

CkopocTh paBHOMEPHOIO JIBWKEHHUS Tejaa M0 OKpyxHoctu. Hampasnenue
CKOPOCTH.
dopmyna A BBIYHCICHUS CKOPOCTH 4Yepe3 PaanyC OKPYKHOCTH H TEPHOJ
oOpareHus:

2R

T

LentpoctpemutensbHoe yckopenue. HampaBieHne LEHTPOCTPEMUTEIBLHOIO

yckopenusi. Dopmyra it BBIYHCICHUS] YCKOPEHHUS:

1.6
2
L L
% R
dopmyiia, CBA3BIBAIOIIASA NEPUOJ] U YACTOTY OOpaIleHUs:
V= !
'
Macca. [InotHOCTS BemecTBa. @opMyiia i BBIYUCIEHUS INIOTHOCTH:
i m
1.7 ¥
1.8 Cuna — BekTopHas (usnueckas BenuurHa. CioKeHue Cui
1.9 SAsnenue unepuu. [lepssiii 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-a
1.10
ConanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CUJIbI, IEHCTBYIOIIEH Ha
TEJO
Bzaumopeiicteue ten. Tpernii 3akoH HeroToHa:
F‘\ pe _F o)
1.11 el
1.12 TpeHue mokost ¥ TpeHUE CKOJIbXEHNUA. DopMyIia JIsl BBIUUCICHUS MOJIYJIS CUJIbI




TPCHUA CKOJIbKCHUA:

FIF =n-N

1.13

Hedpopmanus Tena. Ynopyrue U Heynpyrue aepopMmManuu. 3aKoH YIPYyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMHPHOTO TATOTCHUA:

My -,
F=-g.-1 2
R
Cuna TsixecTu. Y CKOpeHHe CBOOOIHOTO MaIeHHUS.
dopmyia s BBIYMCICHUS CHIIBI TSHDKECTH BOJIM3H moBepxHOCTH 3emuin: F = mg.
Jsuxenne mianet Bokpyr Connna. [lepBas kocMudeckasi CKOPOCTb.

HesecomocTs 1 neperpy3ku

1.15

Nmnynbe Tena — BekTopHas pu3ndeckasi BeIMYrHa.
p=mo

Nmnynse cucrems Ten. M3menenne uMiyiabca. UMmynbe cuiisl

1.16

3aKOH COXpaHECHHS UMITYJIbCA JJI 3aMKHYTOM CHCTEMBI TEJ:
Dp=nyUy +my U, =const

PeakTuBHOE ABMKCHUE

1.17

Mexanudeckas pa60Ta. CDOpMy.Ha JJIs1 BBIYMCIICHU S pa60TBI CHJIBI:

A=FFoosct

Mexanuueckas MOIIHOCTE:

1.18

Kunernueckas u MOTCHIMAJIbHAsA SHCPIrUs. d)opMyna JJIA BBIYUCJIICHUA

KUHETUYECKON SHEPTUH:
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TeopeMa 0 KMHETUYECKOM OHEPIUHU. dDOpMyna JIISL BBIYMCIICHHUS TTIOTEHIIMAILHON

OHECPIUU TCJid, MOAHATOrO

Hag 3eMIIeit:

E_=meh
P e

1.19

Mexanndeckas SHEpIHUsL:

E=E,+E,

3aKOH COXpaHEHMsI MEXaHUYECKON 3Heprun. PopmyJia s 3aKOHA COXPaHEHUs

MEXaHUYeCKOM OHEPIur B OTCYTCTBUE CUJI TPCHUSA: E = const.

IIpeBpanieHne MEXaHMYECKOW SHEPIUU P HAJIUYUU CUJIBI TPEHHUS.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. MomenT cuisl: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToasmxubIN 1 HeMOABMKHBIN O0510kH. KITJI mpocThIx MeXaHM3MOB,

n= Anonesaas

Aaarpaqmaz

1.21

JlaBiieHune TBEPIOTO TeNa.
dopmyiia 11 BBIYUCICHUS JABICHHUS TBEPAOTO TEla:

bl
=g

Jasnenue raza. ATMochepHoe JaBlIeHHeE.

FHI{pOCTaTI/I‘IGCKOC JaBJICHUC BHYTPH KUAKOCTHU.

(DopMyna JJIA BBIYUCIICHUA JABJICHUA BHYTPH KUIKOCTHU:

p=pgh+p,

1.22

3axoH [lackans. 'mapaBnuyeckuil mpecc

1.23

3akon Apxumena. Popmyna IS ONPENCICHHUS BBITAIKUBAIOIICH

CHUIBI,




I[eflCTBy}OH_[Cﬁ Ha TCJIO, norpyx(éHHoe B XXUIAKOCTH UJIN I'a3.
F_i_I:m. = ng

Vcaosue nnaBanus tena. [1naBanue CYI0OB 1 BO3AYXOILIaBaAHUEC

Mexanndeckue KojeOaHus. AMIUIMTYZa, TEPUOJ W YacToTa KojIeOaHMiA.

dopmyia, CBSI3bIBAIONIAS YACTOTY M NIEPUOJT KOJIeOaHuit:

1.24
1
V==
f §
125 MareMatnueckuii M IpYyXKMHHBIM MasTHUKU. [IpeBpaiieHue >sHepruu Inpu
K0J1e0aTeNbHOM JIBUXKEHUU
1.26 3aryxaromue kojaebanus. BeiayxaeHHbie Konebanus. Pe3oHnanc
Mexannueckue BOJIHBL. [IponosbHBIE M momnepeuHble BOJHBL. J[IMHA BOJIHBI U
CKOpPOCTb paCIIPOCTPaHEHUS BOJIHBI:
1.27
h=v-T
128 3Byk. I'poMKOCTh U BbIcOTa 3Byka. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHUIIE
nByX cpell. MHdpa3Byk U ynbTpa3ByK
1.29 IIpakmuyeckue pabomul

N3Mepenne cpenHeil IIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
MPYXUHBL;, KO3(PPUIMEHTa TPEHHUS CKOJNbKEHUsS; padOThl CHIIBI TPEHHUS, CUJIBI
YIPYTOCTH; CpeAHEN CKOPOCTH IBMXKEHHUSI OpycKa MO HAKIOHHOW IUIOCKOCTH;
YCKOpeHHs Opycka Mpu JBHKEHHUM IO HAKJIOHHOW IUIOCKOCTH; YacTOThl U
nepuosia KoiebaHWH MaTeMaTH4eCKOro MasTHHKA; YacTOThl U IepHoja
Kose0aHui NPy KUHHOTO MAasTHUKA; MOMEHTa CHJIbI, JEHCTBYIOIIErO Ha phlYar;
paboThl CHIJIBI YIPYTOCTH TpU TOIBEME Tpy3a C TMOMOIIBI HEMOABHKHOTO
01oka; paboThl CHIIBI YIPYTOCTH TPHU MOABEME Tpy3a C MOMOIIBIO MOBHKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHJIBI OT 00BbEMa MOTpYKEHHOU
YacTH TeJla U OT MJIOTHOCTH KHUJIKOCTH; HE3aBUCUMOCTH BBITAJIKHBAIOIIEH CHJIIBI
OT Macchl TeJNa; CUJIbl TPEHUS CKOJIBKEHNUS OT CUJIbl HOPMAJIbHOTO JABJICHUS U OT
poJla IOBEPXHOCTH; CHJIbI YIPYIOCTH, BOSHHUKAIOLIEH B MpYy>KUHE, OT CTEHEHU
nedopMaluu MpYy>KUHBL, YCKOPEHUsT Opycka OT yIJila HakJIOHA HalpaBIIsIONICH;
nepuosia (4acToThl) KoieOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEPUOIA
Kose0aHui MPYKUHHOTO MasTHUKA OT Macchl Ipy3a M KECTKOCTU MPY>KUHBL,

HCCIICAOBAHNUC HC3aBUCUMOCTU IICpHOaa KoJICOAHUI HUTSHOTO MasTHHUKA OT




Macchl rpy3a. [IpoBepka yciaoBust paBHOBECHS phluara

Qusuueckue sAGNeHUsA 6 npupooe: TPUMEPbl JBWXKEHHUS C PA3IUYHBIMU
CKOPOCTSIMM B )KUBOW U HEKUBOMW IPUPOJIE, AEUCTBUE CUIIBI TPEHUSI B IPUPOJE U

TCXHUKC, IMPUJIMBbBI W OTJIHUBbI, IABUKCHUC IIJIAHCT ComHeyHoOM CHCTCMBI,

130 PEaKTHUBHOE JIB)KEHHME KUBBIX OPTaHU3MOB, pblYaru B TEJE YEIOBEKAa, BIUSIHUE
aTMocepHOTO JaBJeHWs Ha JKMBOW OpraHU3M, IUTABaHUE PbIO, BOCHPHUITHE
3BYKOB KUBOTHBIMH, 3€MJIETPACEHHE, CECMUUECKUE BOJIHBI, I[yHAMH, 3XO
Texnuueckue ycmpoticmea: CUUAOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS U
YCKOpPEHUS, AMHAMOMETp, TOAMIMITHUKN, PAKEThl, pbIYar, TIOABMKHBIN |

131 HEMOJIBIKHBINM OJIOKH, HAKJIOHHAs TUIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY,

. cooO0mIaronmecss Cocy/ibl, YCTPOMCTBO BOJOMPOBOAA, THIPABIUYECKUN Tpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, IXOJOT,
HCIOJIb30BaHUE YIBTPa3BYyKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUS  MOJICKYJIIPHO-KMHETUYECKOW  TEOPHUH  CTPOEHUS

2.1 BemecTBa. Mojenu TBEPIOTo, JKUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuaeckue u amopgHbie Tena

25 JBwxenue wyactui] BemiecTBa. CBs3b CKOPOCTH JIBMXKCHHS YacTHUI[ C

' TeMIiepaTypoi. bpoyHnoBckoe nBmwkenue, 1uddy3us

2.3 CmauuBaHue U KanUJUISIPHBIC SIBICHUS

2.4 TennoBoe pacuupeHue U ckaTue

2.5 TernoBoe paBHOBECUE

"6 Buytpennsas sHeprus. Pabora u Termonepenadya Kak CHOCOObl H3MEHEHHS

' BHYTPEHHEHN SHEPTUU

2.7 Bunel Terionepenaun: TEMIONPOBOIHOCTD, KOHBEKIIUS, U3TyYEHUE
HarpeBanne wu oxmaxaenue Ten. KoawdecTBO  TETUIOTHL. Y IenbHas
TEMI0EMKOCTb:

2.8 : ;
O=cm(t,—1)
3aKOH COXpAaHEHHUsI PHEPruu B TEIUIOBBIX MPOIECCaX. YPaBHEHUE TEIIOBOTO
Oayanca:

2.9

Q1_Q2 +..=0




I/IcnapeHHe U KoHJeHcauus. M3MeHeHue BHYTpeHHeﬁ OHCPIUHU B IIPOLECCCEC

WCnapeHuss M KOHJAeHcauuu. KumneHue KUAKOCTH. YelbHas TEIIoTa

210 napoo6pasopanus: L = Q/m
2.11 BnaxnocTs BO31yxa
[InaBnenne u kpucraumzauus. V3MeHeHHe BHYTPEHHEH OSHEpPruM MpuU
IJIABJICHUU U KPUCTAUIA3aLUU. Y IeJIbHAsI TEeIUIOTA IUIABJICHHUS:
2.12 w )
A==
m
BHyTpeHHs sHeprus cropaHus TOIUIMBA. Y IeJbHAs TEIJIOTAa CrOPAHUS TOIUINBA!
2.13 q=0/m
2.14 [Tpunnumne! padoTs! TermnoBsix Asuratenei. KI1J[ rermmoBoro apurarens
IIpaxmuueckue pabomul
N3mepenue ynenbHOM TEIIOEMKOCTH METANIMYECKOro LMJIMHIPA; KOJIMYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (HUKCUPOBAHHOM
Macchl, B KOTOPYIO OIYLUIEH HArpeThld IWIMHIAP; KOJIUYECTBA TEIUIOTHI,
2.15 OTJIaHHOI'O0 HAarpeTbIM LMJIMHIPOM, IOCIE ONYCKAaHHsA €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAXKHOCTH BO3JYyXa; YJIEIbHONH TEIJIOTHI
miaBjaeHuss Jbaa. McciaepoBaHue M3MEHEHHS TEMIIEpaTypbl BOJBI  MpU
Pa3IMYHBIX YCJIOBUSX; SIBJICHUS TEIJIOOOMEHAa MPU CMEIIMBAHUU XOJOIHOU M
ropsiuei BOJbI; Mpoiiecca UCHapeHus
Quzuueckue A61eHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHHUE U KallWJUIApHBIE
2.16 ABJICHUS B MPUPOJE, KPUCTAIUIBI B Mpupoie, usinydenue CorHla, 3aMep3aHue
BOJOEMOB, MOPCKHUE OpHU3bI; 00pa3oBaHKE POCHI, TYMaHa, MHEsI, CHera
Texnuueckue ycmpoticmeéa: KalnWUIspbl, IPUMEPHI UCIIOIB30BAHUS KPUCTAILIOB,
517 KUJIKOCTHBIM TEPMOMETp, JAATUYUK TEMIIEPaTyphbl, TEPMOC, CUCTEMA OTOTUICHHUS
' JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOMHA, ABUTaTelb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onektpusanus Tein. /[Ba BU1a 2IEKTPUUECKUX 3apsa0B
3.2 BzanmopeiicTBue 3apsskeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTro 3apsiia




BHGKTpI/I‘IeCKOC IIOJIC. HaHpH)KéHHOCTB QJICKTPHUYCCKOI'O  ITOJIA. HpI/IHHI/IH

34
CYNEPIIO3UIINH JIEKTPUUYECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu »snexrtpudeckux 3apsaoB. JleMCTBHE SIEKTPUYECKOrO IIOJIA Ha
aneKTpudeckue 3apsaapl. [[poBOAHUKY U AUDIIEKTPUKHU
[TocTostHHBIN 31eKTpUUecKuil TOK. [leficTBUs 3nekTpuieckoro Toka. Cuiia Toka.
Hanpsokenue.
3.6 I=q/t, U=A4/q
DIEeKTpUYECKOE CONPOTUBIIEHUE. Y ACIBHOE MIEKTPUUECKOE COITPOTHUBIICHUE:
3.7 R =pl/S
3akon Oma jyist yuacTtka anextpudeckoit nenu: [ = U/R
3.8
[locnenoBarenbHOE COETMHEHUE POBOIHUKOB!
c TT—JT AJ7- R—R 4o
3.9 [TapannenbHoe coeAMHEHNE IPOBOIHUKOB PABHOTO CONPOTHBIICHHUS:
U=U,I=I+1;R=—.
ST ST 2
CMeniaHHbIe COEUHEHMSI IPOBOJHUKOB
PaGora u MomtHOCTE AnekTpudeckoro Toka. 4 = Ult, P = Ul
3.10
3akoH [[xoyns — Jlenna:
2
3.11 QO=I"-R-t
310 Oneir Opcrena. MarHuTHOe moJie MPSIMOTO MPOBOJHUKA C TOKOM. JIMHuU
MAarHuTHOM UHAYKIIMH
313 MarnuTHOe 1OJN€ TMOCTOSIHHOTO MarHurta. B3aumonelcTBHE MOCTOSTHHBIX
MarHuTOB
3.14 JleficTBrE€ MarHUTHOTO 10JI1 HA MPOBOJIHUK C TOKOM
3.15 Onpitel @apanes. SBneHue 3neKTpoMarHuTHON nHAyKuuu. [IpaBuio Jlenua
3.16 Ilpakmuueckue pabomol




I/I3MepeHHe QJICKTPHICCKOI'O COIIPOTUBJICHUA pE3UCTOpPA; MOIITHOCTH
QJICKTPHUYCCKOI'O TOKA, pa60TBI SJICKTPUYICCKOT'O TOKA.

I/ICCJ'IeI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKa, BO3HHMKAIOMIETO B IIPOBOAHHKE
(peBI/ICTOpBI, naMnqua), OT HAIIPAKCHHA Ha KOHLIAX MPOBOAHHKA, 3aBUCHUMOCTU
COITIPOTUBJICHHA OT AJIMHBI IIPOBOAHHKA, INUIOIIAAN €ro MOICPEYHOr0o CCUCHUA U
YACIBbHOTO COITPOTUBJICHUA.

HpOBepKa nmpaBuiia I SJICKTPUYCCKOr0 HANPSXKCHUA HPU MOCICAOBATCIBHOM
COCAMHCHHUHN IIPOBOJHUKOB; IIpaBuJia MJIA CHIIBI DJJICKTPHYCCKOI'O0 TOKa IIPpHU

NapajuieIbHOM COEAMHEHNN IPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6N1eHUs 6 npupoode: SIEKTPUUECKUE SBJICHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHW3MOB, MATHUTHOE TOJIE 3eMJIH, Apel( MmosocoB,
POJIb MArHUTHOTO TOJIS JUTSL KU3HU Ha 3emile, MOJIIpHOE CUSHUE
Texnuueckue ycmpoucmea: DIEKTPOCKOI, aMIIEpPMETP, BOJBTMETP, PEOCTaT,
CUETYMK  DJIGKTPUYECKOW  HDHEPruH,  dJIEKTPOOCBETUTEIbHBIE  MPHUOOPHI,

3.18 HarpeBaTejbHbIe JIEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
MIpEeIOXpaHUTENH, JJIEKTPOMArHuT, 5SJEKTPOJBUTATENb IOCTOSIHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DOnekTpoMarHuTHbIE BOJIHBL. [1Ikana 3meKTpoMarHuTHBIX BOJIH

3.20 JlyueBas mojenb ceta. [IpsmonuHeliHoe pacpocTpaHeHUe CBeTa

3.21 3akoH oTpaxeHus cera. [1nockoe 3epkano

3.22 [Ipenomiienune cBeTa. 3aKOH NPEIOMIIEHHUS CBETA

3.23 JHucnepcus cseta

394 Jlunza. Xon nyueit B nuH3ze. POKYyCHOE paccTOsHME JUH3bI. OnTuueckas cuia

' muH3bl: D = 1/F

3.25 I'ma3 kak ontuyeckas cucreMa. OnTuyeckre mpuOopsI
IIpaxmuueckue pabomul
#H#HPar##l13MepeHre  ONTUYECKON CHJIBI COOMparomell JMH3bI, (OKYCHOTO
paccTosiHus coOuparole JTUH3bI (TI0 CBOICTBY paBeHCTBA pa3MepoB MpeIMeTa U
n300pakeHust, KOrjia MpeiMeT PACIoNoKEH B JBOMHOM (DOKyce), MoKazaTels

3.26 MIPEJIOMJIEHUS CTEKJIA.
#H##HPar##llccnenoBanue cBoiicTBa M300pa)KeHHs, MOJIYYEHHOTO C IOMOLIBIO
coOuparomen JIMH3blI; U3MEHEHUS (OKYCHOTO PpAcCTOSHUS ABYX CIIOKEHHBIX
JIUH3; 3aBUCUMOCTH yTja MpPeJOMJICHHUS CBETOBOIO Jydya OT yriia MajeHusl Ha
IPaHULE «BO3YX — CTEKIIO»

3.27 Quzuueckue saenenuss 6 npupooe. 3armeHust CoynHuna u JIyHbI, 1BEeTa TeT,




ONTHYECKHUE sBJIeHUS B aTMOoc(hepe (1iBeT Heba, pedpakius, paxyra, MUPax)

Texnuueckue ycmpoticmeéa: OYKH, TIEpUCKOI, (oToamnmnapar, ONTUYECKHE

3.28
CBETOBOJIBI
4 KBAHTOBEBIE SABJIEHUA
il PannoaktuBHOCTH. Anb(da-, OeTa-, raMma-uznydeHus. Peakiuu anbda-u Oera-
' pacnaga
4.2 OmnsiThl Pesepdopaa no paccesnuto anbga-yactull. [InanerapHas Mojens aroma
4.3 CocraB aromHoro saapa. M3oromnsl
4.4 IIepuon nomypacnaza aTOMHBIX siep
4.5 SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOTO U MAaCCOBOTO YHCEN
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIM pPaJHOaKTUBHBIA  (oH,
4.6 KOCMMYECKHE JIyYHd, pPAaJUOAKTUBHOE U3Iy4YCHUE IPUPOJHBIX MHMHEPAJIOB,
JeiCTBUE paJIMOAKTUBHBIX U3IyYE€HUI Ha OPTaHU3M YeIOBeKa
47 Texnuueckue ycmpoucmea: CIEKTPOCKON, UHIANBHIYaJbHBIN T03UMETpP, Kamepa

Bunbcona, sinepHas sHepreTHKa




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» dusuka: 7-i1 knacc: 0a30BbIN YPOBEHb: YU€OHUK; 3-€ U3/laHue, nepepadboTaHHOE
[Tepeimkun .M., IBanoB A.W. AxuronepHoe o61iecTBo «M3narenbeTBo
«IIpocBemieHue»

» ®usuka: 8- kinacc: 0a30BbIi YPOBEHb: YUCOHUK; 3-€ U3JaHue, mepepadoTaHHOe
[Teppimkun .M., IBanoB A.M. AxuronepHoe o6mecTBo «M3narenbcTBo
«IIpocsemienne»

» Gusuka: 9-i1 knacc: 6a30BbIN YPOBEHb: YUeOHUK; 3-€ U3JjaHue, epepadboTaHHOE
[leppimikun .M., I'ytHuk E.M., UBanoB A.U. u ap. AKimoHEepHOE 00I1IECTBO
«M3parenbctBo «IIpocBemienue»

OTIOJIHUTENbHAS TuTepaTypa - Jlykamuk B.U., Usanosa E.B. CoopHuk 3aaa4 1o
busuke s 7-9 kiaccos

0011e00pa3oBaTeNbHbIX yupexaeHuil. - Tuxomupona C.A. Pabouas tetpaap 1o
¢usuke. Cepus pabounx TeTpajei, 0XBaThIBAIOIINX

BeCh MaTepuai Kypca GU3UKH IJIs1 KaXkKA0T0 Kjacca OTAeNbHO. - ['eHaeHmTeinH
JI.O., Kupuxk JI.A., Tensdrar U.M. Pemebnuk no ¢pusuke. Pazdop pemeHuit

CJIOXHBIX 33]1a4 C MOJPOOHBIMH MOSICHEHHUSIMHU.

KoHTponbHO-H3MepUTENbHBIC MaTEPUABI - TUITOBBIE BApUAHTHI MPOBEPOUHBIX
paboT IS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH TI0 KYypCy

busuku 7-9 knaccel. - Becepoccuiickas npoBepounas padora (BIIP) mo ¢usuke

JUIA TUArHOCTUKU 3HAHUU



BBIITYCKHUKOB OCHOBHOM MIKOJBL. - TpeHupoBounbie TecThl hopmarta OI'D mist
3aKpPEIUICHUS KIFOUEBBIX TOHATUHN U MMOJATOTOBKHU

K FOCYJIJapCTBEHHOW UTOTOBOM aTTECTAIlH.

METOANYECKHUE MATEPHUAJIBI J1JIA YYUTEJISA
1. YueOHO-MeToIn4IecKoe 00ecIiedeH e MPOIeCCOB MPEIOIaBaHUs XUMHUH,
ouonoruu, GpU3NKU

Ha YPOBHSX OCHOBHOT'O OOIIIETO U CPEAHETO 00IIero 00pa3oBaHusl ¢ BKIIOUYECHUEM

JOTIOJTHUTEIPHOTO MHXKEHEPHOTO KOMIIOHEHTA: METOIMYECKUE PEKOMEHIAINH /
H.A.

3arpanunyHas, JI.A. I1apmytuna, A.A. SAxyrta, A.C. I'opoaenckas, O.H.
JlorsuHoBa. — M.:

OI'BHY «MHCcTUTYT conepkaHus U METOJIOB 00yueHus», 2024, — 73 c.

2. KonrtekcTHbIe 3a1aun. 3a/1aHus K yueOHOMY Kypcy «Du3nka»: yueOHoe
nocobue / A.A.

Axyra, JLU. Acanosa ; nox pen. JI.A. [Tapmytunoit — M.: ®I'BHY «MHCcTHTYT
COJIep KaHUs

U METOJI0B 00yueHus», 2024. — 61 c.

3. Meroauueckuit keic. DnexkrpomaruutHas uHAykius. (Ousuka. 8 kmacc) / T.B.
CaymuikuHa,

A.A. dxyrta; nox pea. JLU. AcanoBoil. — M.: ®I'BHY «MHCTUTYT conepx aHus U



METO/I0B

oOyueHnus», 2024. — 15 c.

4. Metoauueckuii keiic. ['mapocraruueckoe nasienue (Pusuka. 7 knace) / T.B.
CaymkuHa,

A.A. Sxyrta; nox pen. JI.LU. AcanoBoil. — M.: ®I'BHY «HCcTUTYT coaepkaHus U
METOJIOB

oOyuenwusi», 2024. — 12 c.

5. bank 3aanuii As TEKYIIEro OLIEHUBAHUSA 10 y4eOHOMY mpenMeTy «Du3ukay.
OcHoOBHOE

obmee oopazoBanue / A.A. Sxyrta, E.JI. Kouepruna, H.A. 3arpanuyunas; moj
pen. JLA.

[Mapmrytunoit. — M.: ®I'BHY «MHcTUTYT conep>kaHusi 1 METOJIOB OOYUECHHS,
2024.-107 c.

6. [Ipaktnueckue (1adbopaTopHbie) padOTHI O yueOHOMY npeaMeTy «DU3HKay.
OcHoOBHOE

oOiee oopazoBanue. CpegHee obiiee oOpazoBanue : yuebHoe nocooue / FO.B.
Crapokypos,

A.A. Axyra, H.I'. XKganosa; nox pea. JI.A. [lapmytunoit. — M.: ®I'BHY
«HCTUTYT

COJIepKaHusl U METOA0B o0ydeHus», 2024. — 28 c.

7. IlepeueHb peKOMEHIyeMOT0 000pYA0BaHUS JIJIsl IIKOJbHBIX KaOUHETOB

JOITIOJIHUTCIIBHOI'O



oOpa3oBaHus UHKeHepHOU HanpaBieHHOCTH / A.Jl. bakyn, A.A. Sxyra, JI.A.
[TapmyTuna;

nox pex. JILA. ITapmytnnoi. — M.: ®I'BHY «MHCTUTYT CTparernu pa3sBuThs
oOpa3zoBaHUs,

2024.—-40c.
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