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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOrOo OOIIEro oOpa3zoBaHus
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€ToMm deaepanbHOi paboueii mporpaMMbl BOCTUTAHUS U
Konuenuuu npenonasanus yueoOHoro npeamMera «Ousukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJOKEHUN U TpeOoBaHMI K pe3yiabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHOU padoyel MporpaMMbl BOCIIUTAHUS U
KOHIIETILIUY MTpenoiaBaHus yueoHoro npeamera «Dusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS M OPraHM3aINI0 HM3yYCHUS
¢u3uKN Ha AEATeNTbHOCTHOM OcHOBe. B mporpamme mo ¢usmke y4duTHIBalOTCA
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no gpu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro maTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
W3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpamMmMa mo ¢Qusuke paszpaboTaHa € LEIbIO OKa3aHUS METOJUYECKOU
NOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB U
SABJICHUM, W3y4yaeMbIX XHUMHEH, OHoJIOTMel, acTpoHOMUEW U (HU3UYECKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBCHHOHAYyYHYIO KapTHHY MHpa,
npefocTaBisieT Haubojee sCHbIe o00pa3lbl MPUMEHEHUS HAaydyHOTO METoja
MO3HaHMsI, TO €CTh CII0CO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TIaBHBIX 3a7a4y (PU3MUECKOTO OOpa3oBaHHUSA B CTPYKTYpe OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arounxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOMINMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U OHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJI TIOJTYYCHU S BBIBOJOBY.

[lenn wusyueHus ¢GU3MKM HaA YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
ompejieieHbl B KOHIEMUUU TpernojiaBanusi ydeOHoro mnpeamera «Dusnka» B

oOpa3oBaTenpHBIX opraHu3auusx Poccuiickoit @Denepanmu, pearu3yrOMUX

OCHOBHBIE 00111e00pa30BaTeNbHbIEC TPOTPAMMBI.

Lenu nzydenust GU3uKu:

NpUOOpETeHUE HMHTEpeca W CTPEMJICHUS OOYyJaromuxcsi K HayIHOMY
U3YUYCHHUIO TPHUPOJIBI, Pa3BUTHE HUX HMHTEIUICKTYaIbHBIX W TBOPUYCCKHX
CIIOCOOHOCTEI;

pPa3BUTHE MPEACTABICHUA O HAYYHOM METOJE MO3HAHUSA M (DOPMHUPOBAHHE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;
dbopMHpOBaHWEe HAYYHOTO MHPOBO33PECHHsSI KaK pe3yjabTaTa H3YYCHHS
OCHOB CTPOCHHMSI MaTepuH U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEACTABICHHA O PO (DU3UKH ISl Pa3BUTHS JPYTHX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHUI;

pa3BUTHE  TPEJCTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
poeCCUOHAIIBHON JISATEIIbHOCTH, CBS3aHHOMN C (DU3UKOM, MOATOTOBKA K
JTanbHEHIIeMy 00YUIEHHUIO B 9TOM HaIPABJICHHH.

JlocTikeHne 3TUX Lened nporpamMmbl 10 (U3MKE HA YPOBHE OCHOBHOIO

o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

NpUOOpPETEeHUE 3HAHWA O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUYECKUX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX;

MpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSCHATHh (HU3MUECKUE SBIICHUS C
WCITIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEUIINX pPaCUYeTHBIX 3amad ¢
WCITOJIb30BAaHUEM (bu3IeCKUX MOJICIICH, TBOPYECKHUX u
MIPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BuUTHE YMEHUN HAOII0IaTh MPUPOIHBIC SIBJICHUS U BHITIOJIHATH OIBITHI,
nabopatopHble pabOTBl W AKCIECPUMEHTAJIbHBIC HCCIICIOBAaHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboThl ¢ MHpOpMaImenn GU3NIecKoro CoAepKaHus,
BKJIFOYasi HTHPOPMAITUIO O COBPEMEHHBIX TOCTHKCHUSIX (DU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepamu MpodheCCUOHAIBHOM JAeATEILHOCTH, CBI3aHHBIMU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



OO11ee yuCIO YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hejen0), B 8 kinacce — 68
gacoB (2 uaca B Henenmo), B 9 kimacce — 102 uaca (3 yaca B HEHIEI).

[Ipennaraemspiii B mporpaMmMe no (Gu3MKe MepedyeHb JabopaTOPHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUUTENb JIeNAaeT BHIOOp MPH MPOBEACHUU
7abopaToOpHbIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OoOy4Jaronmxcs, Crucka AKCIEPUMEHTAIBHBIX 3a/laHUi, MpEeAJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa MO (hU3HKE.



COAEPXKXAHUE OBYUEHUA

7 KIIACC
®u3nka u e€ poJib B MO3HAHNH OKPY:KAIOIIEro MUpa.

dusnka — Hayka O mnpupoje. SBiaeHus npupojbl. DU3UYECKUE SBICHUS:
MEXaHUYECKHe, TETJIOBBIE, JJICKTPUICCKHIE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBHIE.

dusnyeckue BenuuyuHbl. M3mepenue ¢uznmdeckux BeauduH. DU3NUECKUe
npuOopsl. [TorpemHocTs u3MepeHuit MexxayHapoaHasi cucTemMa eIMHHUII.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YaloT TPUPOY.
EcTecTBeHHOHAYUYHBINT METON TO3HAHUA: HAOIIOJEHWE, TIOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBIYKCHHE THUIIOTE3, SKCIICPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHCHUE
HaOroaemMoro sBieHus. Onucanue GU3HIECKUX SBJICHHUH C TTIOMOIIBIO MOJEICH

Jlemoncmpayuu.

1. MexaHu4yeckue, TEIUIOBBIC, OJJICKTPUUYECKUE, MAarHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. dusudeckre MpuOOPHI M MPOIEeaypa MPSIMBIX U3MEPECHUA aHAJIOTOBBIM H
HU(POBBIM IPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OnpeneneHue IEHBI AEICHUS KAl U3MEPUTEIHLHOTO TPHUOOpA.
N3mepenne paccTOSTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPAOTO Tea.
OmnpeneneHue pa3MepoB MajbIX TEJ.

wok wn

N3Mepenue Ttemmeparypel MpU MOMOIIM >KUAKOCTHOTO TEPMOMETpa H
JIATYMKA TEMIIEPATYPHI.
6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JATBHOCTH MOJIETA
apuka, MymeHHOr0 TOPU30HTAIBLHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
IIyCKa.
IlepBoHaYajbHbIE CBEACHUA O CTPOCHUM BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxeHnne wyactui BemecTBa. CBS3b CKOPOCTH ABMXKEHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEUIECTBA: IIPUTSHKEHUE U OTTAJIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.



1. HaGmronenre OpOyHOBCKOTO JIBHIKCHHSI.

2. Habmonenue nuddysuu.

3. HaOmionenue  sBiieHUN,  OOBACHSIONIMXCS ~ TMPUTSIKEHUEM WM

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka pAuaMeTrpa aromMa METOJAOM PSAIOB (C  HMCHOJIb30BAHUEM

dboTorpadwuii).

2. OnbIThI IO HAOJIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO JEHCTBUS CHUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM ABMKEHUHU. Pacuer mytu u
BPEMEHU JIBUKCHUS.

SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYhHA
U3MEHEHUS] CKOPOCTH JBW)KEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
o0beMa BEIECTBA.

Cuila Kak XxapakTepucThKa B3auMozeiucTBus Tenl. Cuila ynpyrocTd M 3aKOH
['yka. MI3MepeHue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS U CHUJIa
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelncTByromas cui. Cuiia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIe U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBHKEHUS TeTa.

N3mepeHne cKopoCTH MPSIMOJIMHENHOTO JBUKEHHSI.
HabGmronenue siBjeHUST MHEPIIHH.

HabGnronenne n3MeHeHnsi CKOPOCTH MPU B3aUMOICHCTBUU TeE.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEI.

A o e

CoxeHune CHJl, HaIllPaBJICHHBIX 110 OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBMKEHUS (IIapuKa B JKHJKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajee).

2. OrmpeneneHue cpeaHEll CKOPOCTH CKOJBKEHHUS Opycka WM IIapuKa IO
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JAEMOHCTPUPYIOIIKME 3aBUCUMOCThH pacTsDKeHHs (nedopmanun)

NPYKUHBI OT IPUJIOKEHHOU CHJIBI.



5. OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BECa TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.
JlaByieHUe TBEPABIX TeJI, >KUAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT oO0bema, Temneparypbl. llepenaua naBieHus
TBEPJBIMU TEJIAMU, XKUIKOCTSIMU MU TazaMu. 3akoH [lackans. [lHeBmatuueckue
MalllUHbl. 3aBUCUMOCTh JABJICHHS JKUJIKOCTH OT TIyOWHBI. ['mapocratnueckuii
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIIHOM 00o0siouku 3emiu. OnbiT Toppuuennu. M3mepenue arMmochepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBHE KUIAKOCTU M ra3a Ha MOTPY>KEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.
CooOmarotuecs coCy/bl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUS aTMOCHEPHOTO JABJICHHUS.

AN e

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTu
T€JIa U TUIOTHOCTH KHUJKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOUIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcCloBHE IUIABaHUS TEJ: IJIABAaHWUE WIIM MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. MccrnenoBanue 3aBUCMMOCTH Beca TeJla B BOJIe OT 00bEMa MOrpyKEHHOU B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJKUBAIOIICW  CUJIbI, JCWCTBYIOIIEH HAa  TEJO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOIICH CHIIbI, ICHCTBYIOIIECH HA TEJO
B JKMJIKOCTH, OT MACChI TeJa.

4. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTbh BBITAJIKMBAIOIICH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKHUJIKOCTH, OT O0BEMA TMOrpY>KEHHOM B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKUM U
OIIpELEIIEHUE €€ IPYy30HOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.



Mexannyeckast pabota. MOITHOCTb.

ITpocTele MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTb. [IpaBumio
paBHOBecHsl pbluara. [IpumeHeHMe @paBWiIa paBHOBECHsI pbluara K OJIOKY.
«3omotoe mpaBwio» MexaHuku. KoadduuueHnt nonesHoro nelctBus (najiee —
KIIJI) mpocThix MexaHu3mMoB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTnueckas M NOTEHIUAIbHAs 3HEPIHUS.
[IpeBpalieHre 0JTHOTO BU/Ia MEXaHUYECKOW HEPTUH B IPYroil. 3aKOH COXPAHEHUS
HHEPIrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXAaHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Onpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBM)KCHUM TeJa

10 TOPU3OHTAIBHON IMOBEPXHOCTH.
2. HccnenoBaHue yciaoBUK PAaBHOBECHUS phIUara.
3. Nsmepenue KIIJ] HaKIIOHHOW MJIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE T0JIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKECHUM MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBs3p TemMneparypel €O CKOPOCTBIO TEIJIOBOIO JIBH)KECHHSI
yactull. BHyTpenHssi sHeprus. CrnocoObl W3MEHEHUsT BHYTPEHHEW SHEpruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TeminooOMeH u
TEIJIOBOE paBHOBecHe. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u kouaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JABJICHUSL.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.



[Mpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsuratens.

TernmoBble ABUTATEIN U 3aIIUTA OKPYKAIOIICH CPE/Ibl.

3aKoH COXpPAaHCHH:A U IPCBpAICHUS SHCPTHUH B TCIINIOBBIX ITPOLCCCAX.

Hemoncmpauuu.

1.

AR e

© 3

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

Habmroienue siBieHni CMauMBaHUSI U KaWJUIAPHBIX SIBJICHUA.
Habmroienue TernaoBoro pacuimpeHus Ted.

N3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa U HArpeBaHUM WU
OXJIQXKICHUU.

[IpaBuna naMepeHus TeMIepaTyphbl.

Bunae! Tennmonepenayn.

OxJtaxieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiiieHr# paboThl BHEIITHUMHE CHJIAMH.

. CpaBHEHME TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

. Habmonenue xumnenus.

. HabmroieHue nocTostHeTBa TEMIIEPATYPhI PH TUIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/sIOHE MIMPUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [JIaBJICHHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUS.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHUsI BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
TEIJIoNepeIayl U padOThl BHEITHUX CHJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM [UITHHIPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca UCIIapEHNs.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelabHON TEIUIOTHI TIaBJIEHUS JIbJIA.



DJIeKTpU4YecKre U MATHUTHDbIE SIBJICHHS.

OnekTpuzanus Ten. J[Ba poja 3JEKTpUYECKHX 3apsaiaoB. BzaumopeicTehe
3apsbKeHHbIX  Tenl. 3akoH KynoHa (3aBUCMMOCTh CHIJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apsJI0B U PACCTOSHUS MEXKY TeJIaMu).

OnekTpuueckoe mnoje. Hanpspk€HHOCTH a3nekTpudeckoro mods. [lpuHiun
CYIIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DSJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKECHUE.
ConpoTuBieHHE MPOBOJHKKA. Y AEIBHOE COMPOTHUBIICHHE BellecTBa. 3akoH Oma
o ydactka nend. llocnegoBarenbHoe W mapajuieNibHOE — COCIMHEHUE
MIPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKTpUYecKre ey U MOTPEOUTENH IIEKTPUIECKor sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUME  TOCTOSAHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE JJISl KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe 1oOJe  DJIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VCnoyib30BaHHWE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIJIEKTPOreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa poaa 3JIEKTPUYECKHUX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DneKTpocTaTHieCcKast HHAYKIHUS.

3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJI0B.

[IpoBOAHUKH U TUDJICKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUIECKOTO MOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.

L X N A WD

JIeCTBHS 3IEKTPUYECKOTO TOKA.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

DNEKTPUUECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3MepeHue Cuiibl TOKa aMIIEPMETPOM.

N3MepeHune 2eKTPUYECKOTO HAIPSIKEHUST BOJIbTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

BzaumojeiicTBr€e MMOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOJIOCOB MATHUTA.
MoaennpoBaHue MarHUTHBIX TMOJIEW MMOCTOSIHHBIX MAarHUTOB.
OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

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

HccnenoBanue sBIEHUA 3JICKTPOMArHUTHON MHIYKIWH.

OmnbiTer apanest.

3aBUCMMOCTh HAIPaBJIICHUS HWHAYKIAOHHOTO TOKAa OT YCIIOBUH €ro
BO3HMKHOBCHMS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.

A

10.
11.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
COIIPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTIADJICKTPUKH.

COopka u mpoBepka pabOThI AJIEKTPUICCKOMN 1T MOCTOSHHOTO TOKA.
N3Mepenue u peryaupoBaHue CUIIbI TOKA.

N3MepeHue U peryIupoBaHUe HaMPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIbI TOKa, MIYLIETO YEpe3 PE3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUST HA PE3UCTOPE.

OIBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BJIEKTPUYECKOTO
CONPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJA TMONEPEYHOTO
CEUCHHMS U MaTepuara.

[IpoBepka mnpaBWiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia s CHJIbl TOKa MPU TaApaJICIbHOM COCIUHEHUU
pE3UCTOPOB.

OmnpeneneHue padboOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIMHOCTH  3JEKTPUYECKOTO TOKa, BBIACIAEMON Ha
PE3UCTOPE.



12. MccnenoBanne 3aBUCHMOCTH CUJIbI TOKA, WIAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIIPSDKEHUS Ha HEl.

13. Onpenenenune KII/] narpeBarens.

14. ccnenoBaHre MarHuTHOTO B3aMMOJIEHCTBHS IIOCTOSIHHBIX MAarHUTOB.

15. I3yueHne MarHUTHOTO TOJIA IOCTOSIHHBIX ~MarHUTOB IPU  HX
00BEIMHEHUH U PA3ICIICHUN.

16. MccemoBanye NEVCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnBITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
KAaTyIIKH C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpAaBJICHUS TOKa B
KaTyLIKE.

18. I3ydueHue 1elcTBUS MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM.

19. KoHCTpyHpOoBaHue 1 U3y4yeHUEe padOThI JEKTPOABUTATEIS.

20. U3mepenue KII/ a5eKkTpoABUTaTeNnbHOM YCTAHOBKH.

21. OOBITBI TIO MCCJENOBAHUIO SIBJIEHUSA DSJEKTPOMArHUTHOW WHIIYKLIHH:
UCCJIEIOBAHNE W3MEHEHM 3HAYEHUs M HaNpaBJICHHUS WHAYKIMOHHOIO
TOKA.

9 KIIACC

MexaHn4eckue siBJCHUA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpsIMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMosinHeHOE ABMKeHUE. CpellHss U MTHOBEHHAs
CKOpPOCTH TeJ1a TP HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiMHEHOe JBHkeHHe. (CBoOoIHOE
najaenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. llepron u yvacrota oOparieHus.
JInnelHas u yriioBasi CKOPOCTH. LIeHTpOoCTpeMUTEIbHOE YCKOPEHUE.

ITepseiit 3ak0oH HeroToHa. Bropou 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyuHLMT CyNEepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cusia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJIHOTO
nanenus. JBuwkenue miaHeT Bokpyr Comuna. IlepBasg xkocmuyeckas CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYkU. AOGCOMOTHO TBEPAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. MIsMeHeHne umitynbea. MImynbCc cuitbl. 3aKOH COXPaHEHUS
MMIYyJIbCa. P€akTUBHOE NBUKEHUE.



Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,

TpEeHMUSI.

CBs3b OHCPIruu U pa6OTBI. HOTCHHI/IaJILHaH OHEPIrusd Teja, IHOJHATOrO Hal

IMOBCPXHOCTBIO 3CMIIN. HOTGHHI/IaJIBHaH OHCPIUA C)KaToun IMIPY>KHUHEI. Kunernueckas

OHCPIHUA. TeopeMa 0 KHHETUYECKOM OHCPI'UH. 3aKoH COXpaHCHUA MEXaHUYECKOU

SHEPIUU.

Hemoncmpauuu.

1.

A S

8.
9.

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

HaOnronenne MexaHU4ecKoro JIBUKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEN
OTCUETA.

CpaBHeHME TyTE€d W TPACKTOPUN NBWXKEHUS OJHOTO W TOTO JKE€ TeJa
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKCHHUS.
HccnenoBanne mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOmnronenue ABMKEHUS TeJla MO OKPYKHOCTH.

HaOmnronenne MexaHn4eCcKuX sIBICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBH)KCHUHU
OTHOCHUTEJIFHO KaOHMHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHMS Tejla OT MAacChl TeJla U JICUCTBYIOIIEH Ha HETO
CHJIBL.

HaOmronenue paBeHcTBa CHIT PU B3aUMOJICUCTBUU TEIL.

N3MeHeHne Beca Tena mpyu YCKOPEHHOM JIBUKEHHH.

[lepenaya uMIryabca Mpy B3aMMOJCHCTBUU TE.

[IpeobpazoBaHusi IHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITYJIbCA MMPU HEYIIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMITyJIbca MpU a0COTIOTHO YIIPYTrOM B3aUMOICHCTBUH.
HaOmronenre peakTUBHOTO JIBHYKCHHS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPH CBOOOTHOM Ta/ICHUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Jjisi pa3roHa W JajJbHEUIIIEr0o paBHOMEPHOTO
JBYDKCHUS IIApUKA WA TEIICIKKH.

Omnpenenenne cpeaHed CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NMPU PAaBHOYCKOPCHHOM JBIKCHUU 10
HAKJIOHHOM IJIOCKOCTH.

HccnaenoBanre 3aBUCHMOCTH TMYTH OT BPEMEHH IIPH PABHOYCKOPCHHOM
JBMOKCHUHN 03 HavallbHOW CKOPOCTH.



5. IlpoBepka THIOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBH)KEHUH 0e€3
HAaYaJIbHON CKOPOCTH IIyTHM OTHOCATCS KakK psJl HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIAE ITPOMEKYTKH BPEMEHH OJUHAKOBBI.

6. HMccrmenoBaHue 3aBUCMMOCTH CWJIBI TPEHHUS CKOJIBKEHHS OT CHIIBI
HOPMAaJIbHOTO JIABJICHHUS.

7. Omnpenenenune K03pGUIMCHTA TPSHUS CKOJIBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

9. Ompenenenue pabOTHl CHIIBI TPEHUS MPHU PABHOMEPHOM JABIXKCHUHU Tela
110 TOPU30HTAJIBHON MIOBEPXHOCTH.

10. Onpenenenue paboOThl CWIBI YHOPYIOCTH IIpU MOABEME TIpy3a C
UCIIOJIb30BaHUEM HETIOJBUKHOIO U MOJBUKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXpaHEHUsI SHEPTUH.

Mexannuyeckue KoJ1e0aHNS U BOJIHBI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: Iepuo,
4acToTa, aMIUINTyJAa. MaTteMaTnuecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUM MPHU KOJIeOATETbHOM JBUKECHHUH.

3aryxaomue — konebaHus.  BpiHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BoOJIHBI. (CBOICTBA MEXaHWYECKUMX BOJH. IIpomonsHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa U BbicOTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenne kosie0aHuii Ten IOA AEWCTBUEM CHIBI TSKECTH U CHJIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpaneHnne npo10bHbIX U NONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

A i

AKYCTUYECKHUI pE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OmpeneneHue 4YacTOThl M MepHoja KojeOaHWH MaTeMaTH4eCKOTro
MasiTHUKA.

2. OmnpeneneHue 4acTOThl U NEPHOJIa KOJEOAHUM NMPY>KMHHOTO MasiTHUKA.

3. HMccnenoBaHue 3aBUCUMOCTH MEpHOJia KOJIEOAHHUM MOABEUIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH MEepHOa KoeOaHU Mpy>KMHHOTO MasgTHUKA

OT Macchl Tpy3a.



5. IlpoBepka HE3aBUCMMOCTH NEpUOAA KOJeOaHUI rpy3a, MOJABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmNbITBI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  Mepuoja  KoJeOaHuid
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHHs: CBOOOIHOTO MaICHUSI.
JIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOnHOBBIE CBOKCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWUIIBHOTO

TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBass  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHOe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHus cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. VCroib30BaHUWE TIOJHOTO BHYTPEHHETO OTPaXCHHS B
ONTHUYECKUX CBETOBOAAX.

Jluaza. Xom mydeit B JnumH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHUKpPOCKOIIa M Teneckona. I'ya3 kak onrtuyeckas cuctema. bim3opykocTe u
JAaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpalbHBIX IBETOB. JMcnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiienue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XO0J Iy4yeln B pacCenBaIOIIEH JIMH3E.

® Nk D =

[Tosryuenue n300pakxeHuii ¢ TOMOIIBIO JIMH3.



9. [punnun neiicTBus Gporoanmnapara, MUKPOCKOTA U TEJIECKOIA.
10. Monens riasa.
11. Paznoxxenue 0enoro cBeTa B CIEKTP.
12. [lomydenue Oesoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX 1IBETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnmenoBanne 3aBUCHMOCTHM yIJIa OTPAKEHMSI CBETOBOTO Jiyda OT yIJia
TaJICHUSL.

2. W3yueHue xapaKTepUCTUK U300paKeHUS IPEAMETA B INIOCKOM 3€pKalie.

3. HccnenoBaHue 3aBUCHMOCTH yIJla MPEJIOMJIEHUS CBETOBOTO JIy4ya OT yrIJia
MaJICHUS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. Tlomydenue u3o00paxeHU ¢ MOMOIIBIO COOUpaIOIIEH JTUH3HI.

5. Omnpenenenune (OKYCHOTO pacCTOSIHUSI U ONTHUYECKOM CHIIBI cOOMparoiei
JIVMH3BI.

6. OIBITHI 1O PA3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. ONBITHI TIO0 BOCHPUSTHIO I[BETA MPEAMETOB NPU UX HAOJIIOJACHUU uepes
[[BETOBbIE (DUIIBTPHI.

KBaHTOBBIC SIBICHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npeBpanieHus. [lepuon nonypacnaga aTOMHBIX SIAEP.

SnepHble peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX snaep. CBsA3p Macchl W AHEpruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku 3aeprun CostHIla U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX HW3JIyUYCHUNW HA IKHUBBIE
OpTraHU3MBI.

Hemoncmpauuu.

1. CHeKTpsl U3JIyYEHHS U TTOTJIOIICHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue Tpekos B kamepe Bunbcona.
Pabota cuéTunka HOHU3UPYIOMINX U3TYyUCHH.

A

Peructpanus u3aydeHus MPUPOIHBIX MUHEPAIOB U MPOTYKTOB.
Jlabopamopusie pabomel u onvimel.

1. HaOmroeHne CIIONIHBIX U TMHEHYATHIX CIIEKTPOB U3JIYICHHUS.

2. HccnemoBanue TPEKOB: M3MEPEHUE SHEPTUM YACTUIBI MO TOPMO3HOMY
nytH (1o dpoTorpadusim).



3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOPHUTEIHLHO-00001IAIOIIUI MOLYJIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIh TIPEIHA3HAYEH JIJIsi CUCTEMaTHU3alluu
u  0000IIeHHS  TPEIMETHOrO  COACp)KaHWA U OMbITa  JICSITEIbHOCTH,
MPUOOPETEHHOTO TPU M3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe IS MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »J3K3aMEHy MO (usuke g oO0ydaronmxcs,
BBIOPABIIINX ATOT yUEOHBIN MPEIMET.

[Tpu M3y4eHNN TAaHHOTO MOJIYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECleunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpeIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAY4YHAass TPAMOTHOCTh: OCBOCHHE HAay4HBIX METOIOB HCCJIEIOBAHMS
SBJICHUA TIPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSIMH OOBACHITH (DU3MUECKUe
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIC 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTAIbHBIC.

[IpuHIMNIMATBEHO AECSATEIBHOCTHBIM XapaKTep JaHHOTO pas3jielia pealn3yeTcs
32 CY€T TOro, 4YTO OOy4YarIIMecs BBINOIHIIOT 3aJaHus, B KOTOPHIX UM
npeajiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3UYecKue SABICHUS B OKPYKAIOIICH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;

WCITOJIB30BaTh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUCCKUX SIBJICHUH, B TOM
YUCIIe JIJIS IPOBEPKH TUITOTE3 U TIOJTYUICHHS TEOPETUICCKUX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIEE BAXHBIX JOCTHIKCHHIA COBPEMEHHBIX
TEXHOJIOTH, HAPpUMEp, MPAKTUYECKOTO UCTIOIb30BAHUS PA3IMYHBIX HCTOYHUKOB
HPHEPTrUM Ha OCHOBE 3aKOHA TMPEBPAICHUS] U COXPAHECHMSI BCEX M3BECTHBHIX BUIOB
DHEPTUHU.

Kaxnmas w3 TeM JaHHOrO MOAYJS BKIIOYAET OKCIEPUMEHTAJIbHOE
uccienoBaHue 0000Iamero xapakrepa. Moayiab 3aBepliaeTcsl MPOBEACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHUsI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30BAHUA

N3ydenne (u3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX O6p&30BaTeJH>HBIX

pe3ynbTaToB.

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B

qacCTH.

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YYaCTHIO B 0OCYKIEHUH OOILIECTBEHHO 3HAUMMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUI
bu3uKu;

- OCO3HAHHME BAXXHOCTU MOPAIBHO-ITUYECKUX NPUHIIMUIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKOM HAyKM Kak MOIIHOTO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIEN COCTABIIIOLIEN
KYJbTYpBI;

- pa3BUTHE Hay4HOH JI0003HATENbHOCTH, HHTEpPEcCa K HCCIEeI0BaTENbCKON
NEeSATENBHOCTH;

S) ¢opmupoBaHusi  KYJBTYPbl 3I0POBbSI M  3MOLMOHAJIBLHOIO
0/1aromoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOro IMOBEAEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C ANEKTPUUYECKUM M TEIUIOBBIM 00OpYIOBAHHUEM B
JOMAIIHUX YCIIOBUSX;

- c(opMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHHE CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yeaoBeKa,

6) TPy10BOr0 BOCIIUTAHUS:



- aKTHUBHOE Yy4YacTHE€ B pPEIICHHM NPAKTUYECKUX 3alad (B paMKax CEMbH,
oOpa3oBaTeNbHOM OpraHM3allud, TOpojJia, Kpas) TEXHOJOTUYECKOW W
COITMAJILHOM HAIpaBIICHHOCTH, TPEOYIOMKMX B TOM YHCIE U (DU3NUYECKHUX
3HaHWM;

- MHTEpEC K MPAKTUUECKOMY HU3YYCHHIO TPOo(eccHii, CBI3aHHBIX ¢ (PH3UKOM;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

- OpHCHTAIMs Ha TpUMEHEHUE (U3MYECKUX 3HAHWUU ISl pelieHus 3aaad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OILIEHKU UX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

- OCO3HaHHE TJI00AJTBHOTO XapaKTepa SKOJIOTHYECKHX IMpOoOJieM U TMyTed HuX
pelieHus;

8) amanTanuum K U3MEHSIIMMCH YCJOBHAM COLHUAJBHON U NMPUPOITHON
cpeasbl:

- MOTPEOHOCTh BO B3aUMOJICUCTBUU TIPU BBIMOJHEHUH HWCCIECIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
JIPYTHX;

- TIOBBIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUYECKYIO
JIeSITCIILHOCTD;

- TOTpeOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4yucie (HOPMyIUPOBaTh
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

- OCO3HaHHUE JEPUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEU B 00JIaCTH
bu3uKy;

- TUTAaHUPOBAHHUE CBOCTO Pa3BUTHUS B MPUOOPETCHUU HOBBIX (HU3NUSCKHUX
3HAHUM;

- CTpEMJICHHE aHAIM3UPOBATh M BBISBIIATH B3aUMOCBS3H MPUPOJIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3UUECKUX 3HAHMIA;

- OLEHKa CBOMX JEHUCTBUM C Y4YETOM BIMAHUS Ha OKPYXAIOIIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO

oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANIPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBU,

KOMMYHUKATHUBHBIE  yHHBEpPCAJIbHbIE  Y4YeOHbIE  JCUCTBUS,  PETYJISTUBHbBIC

YHUBEpCalbHbIC YUeOHbIE IEUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS



Bba3oBble JJornueckue 1eiicTBUA:

BBISBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(sBNIEHUN);

YCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KIACCU(pUKALMU, OCHOBAHUS AJIS
000O0IIEHNS U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIE CBS3M TMPHU H3YUYCHUU (PUINIECKUX
SIBJICHUI U MPOLIECCOB, JI€NaTh BBIBOJBI C UCIIOJIB30BAHUEM JE€TYKTUBHBIX
U WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIMUMH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO pemieHus y4eOHOW (U3HYEecKOu
3a/layu (CpaBHEHUE HECKOJIBKMX BapUAHTOB pEUIeHMs, BbIOOp Haunboee
MOAXOJSIIETO C Y4ETOM CaMOCTOSITENIbHO BBIJCICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBare/ibCKHue JAeiiCTBUSA:

MCIIOJIb30BaTh BOIIPOCHI KAK MCCIEN0BATENbCKUI HHCTPYMEHT TTO3HAHMS;
MIPOBOAUTH IO CAMOCTOSITEIbHO COCTABIIEHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SBJICHUS;

OIICHMBATh HA MPUMEHHUMOCTb M JIOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIIBUTATh MPEATIONOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

NPUMEHSTH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPEJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHPOPMAIUIO
pa3IMyYHBIX BUAOB U (OPM MpEICTaBICHMUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy MpeACTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIONKHBIMU
cXeMamu, lrarpaMmmamMu, HTHOU rpa@uKoi 1 MX KOMOMHALUSMHU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U



BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHHE 33JaYd U MOAJAEp KaHHe
OJ1arokenaTeabHOCTH OOIIECHNUS;

COMOCTAaBIISATh CBOM CYXICHUS C CYXKACHUSIMHU JPYIMX YYaCTHUKOB
nuasnora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MO3UIINM;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3yAbTAThl BBHIOJHEHHOTO (PU3UUYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIEeIOBAHUS, IPOCKTA);

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIUBUYAIbHOM paboThl MpPU PEIICHUHW KOHKPETHOM (hU3MUECKOM
poOJIeMBI;

MPUHUMATh 11€JId COBMECTHOM AESTENbHOCTH, OPTaHU30BBIBAThH JEHCTBUS
mo e€ MOCTIKEHHUIO: paclpedensiaTh poiH, OoOCYXIaTh TMPOIECCH H
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOIBKUX JIFOCH;
BBITIOJHATH CBOIO YacTh PabOTHI, OCTUTAs] KAYECTBEHHOTO PE3yJIbTaTa Imo
CBOEMY HAMpaBICHUIO M KOOPAUHHUPYS CBOU JACUCTBHUS C JAPYTUMHU
YJIeHaMH KOMAaH/IbI;

OIICHMBATh Ka4ye€CTBO CBOETO BKJajJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENHEHO C(OPMYITUPOBAHHBIM YUYACTHUKAMHU B3aHUMOICHCTBHUSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHSIX, TPEOYIOIINX
JUTSL petieHust (GU3NIECKUX 3HAHUM;

OpUEHTUPOBAThCS B  PA3IMYHBIX  MOAXOAAaX TMPHUHATUS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENTHO COCTaBJISATh AIITOPUTM PelieHUsT (PU3UUECKOl 3aJaun W
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MPEAJIaraéMble BApUaHThI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS (HEIOCTH)XKEHHsS])) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
(GuU3MYEeCKOro HUCCIEJOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX



OOCTOATENBCTB, HM3MEHUBIIMXCSA CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HHMKIIMX TPYIHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIN U YCIOBHSM;

CTaBUTb ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJacce rpeaMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh  MOHATUS:  (U3MYECKHME U XUMHYECKUE  SBJICHUSA,
HaOJII0JICHUE, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAUHUIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUsS, PABHOJCHUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh siBieHus (Audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUs,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHON OCBHIO
BpalllEHUsI, Tepeaada MAaBJICHUS TBEPABIMH TENaMH, XUIKOCTAMU U
razamud, atMochepHOe JaBlieHWEe, IUIAaBaHUE TeJ, MPEBpaIICHUS
MEXaHMYECKO SHEpPruu) MO ONHCAHUIO UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHNUE;
pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SBJICHUM B
OKpY)KaloIlleM MHpe, B TOM 4YHucie (U3UYECKHUE SIBIICHUS B MPUPOJE:
MPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMHM B >KMBOW U HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTUUYCCKYIO 3a7auy B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 0O0BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSXKECTH, BEC
Tena, CWJa TpPeHWs, AaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUICYO CHJIBI,



MOMEHT CHJIbI, KOI(P(OUIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETHYeCKass M TMOTEHIMAIbHASI SHEPrus), MpU OMHUCAHUM MPaBUIBHO
TpakToOBaTh  (U3MYECKUH  CMBICH  HUCIOJIb3yeMbIX  BEIIMYUH, HUX
0003HAaYEHUsI U €IUHULIBI (PU3MUYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHHAMM,
CTPOUTH Tpa(PUKN U3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, IpaBuiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TO€ TPABWIJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXAaHUYECKOU
OHEPruv, NpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMUCHIBATh €70 MATEMATUYECKOE BhIPAKEHUE;

OOBSICHATH (PU3UYECKUE SABJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIIE
U B KOHTEKCTE CHUTyalluid NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITh TIPUUUHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBsicHeHHE u3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PUBUUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemarb pacuy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHallM3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMyJbl UM MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJI PEIICHUS 3a/lay, OLCHUBATh PEaMCTUYHOCTD
MOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh TPOOJIEMBI, KOTOPbIE MOXKHO pEHIUTh TPH TOMOIIU
(bu3MYEeCKUX METOIOB, B OTIMCAHUH UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
NpEeAnoyioxKeHne  (TUIOTe3y),  pa3inyartb M UHTEPIPETUPOBATH
MOJIYYECHHBIA pE3yJibTaT, HAXOAUTh OIIUOKH B XOJE OIbITa, JeIaTh
BBIBO/IBI 110 €70 pe3yJibTaTaM;

MPOBOAUTL OMNBITHl 10 HAOMIOJEHUIO (U3UYECKUX SIBJICHUW WU
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYyI0BaHHS,
3aMMChIBATh XOJ ONBITA U (DOPMYIUPOBATH BHIBOIBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUSI, BPEMEHHU, MAacChl Tela,
o0béMa, CHJIBI W TEeMIepaTypbl C HCIOJH30BAHUEM AaHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUs MPUOOPOB C YUYETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMYUHBI OT
JIpPYrol ¢ HCMOJb30BAHUEM NPSMBIX HM3MEPEHUH (3aBUCUMOCTU IyTH



pPaBHOMEPHO [BIDKYILETOCS Tela OT BPEMEHU [BIKEHUS Teia, CUIIbI
TPEHMSI CKOJIBKEHHUS OT BEca Tea, KauecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCHMOCTH CHUJIbI TPEHUS OT IIOLIAAN CONIPUKOCHOBEHUS TEJl, CUIIbI
YIOPYroCTH OT YAJUHEHUS NPY>KUHBI, BHITAIKUBAIOLIEH CUIIBI OT 00BbEMa
NOTpyXKEHHON YacTH Tella M OT IIOTHOCTH >KUJKOCTH, €€ He3aBUCUMOCTHU
OT IUIOTHOCTH TeJIa, OT TIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTaBaHMsSI TEJ, YCJIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTaHOBKY U
BBINOJIHATh WM3MEPEHUs, Cienysl MPEAJIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DPU3MUYECKUX BEJIMYMH B BHUJE
IpPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI 0 pe3ysibTaTaM
UCCIICIOBAHMS,

IPOBOJNTH KOCBEHHBIE H3MEpPEeHHsS] (PU3NYECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHJIA TPEHHUS CKOJBKECHHUSA,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByIOmas  Ha
HOrpyKEHHOE B KHUJIKOCTh TE€JO, KOI()(PUIMEHT TMONe3HOro AeWCTBUSA
OPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKEHHOW HWHCTPYKUUU: MpH
BBIMIOJITHEHUH H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUHCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phlyar, NOJABUKHBIN U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
MOJIINITHAKN, yCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTHYECKOr0 HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOJCHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH



uHpOpMaIIMIO, KOTOpas SBISIETCS MNPOTHBOPEUYMBONM WM MOXKET OBITH
HEIOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3MYECKOro  COAEpXaHHsl, CIPAaBOYHbIE MaTEepHaIbI,
pecypcsl cety MIHTEepHET, BiIaieTh NpUEMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(pOpMaluu (HU3MUECKOro COAEpKaHUS, B TOM
yycie MyOJUYHO JeNaTh KpaTKUe COOOUIEHHSI O pe3yibTaTax IPOEKTOB
WIM Y4YeOHBIX MCCIEIOBaHUM, HpPU H3TOM TIPaMOTHO HCIOJIb30BATH
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COIPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUN pPACIpENENsTh
00s3aHHOCTH B TPYyNIE B COOTBETCTBUM C IOCTABJICHHBIMU 3aJa4aMH,
CIEAUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JCATENIBHOCTb  TIPYMNIbI,  BbICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy oOyueHus B 8 kiacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIUUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPCHHSSI DSHEPTUs, TEIJIOBOW JBUTaTEb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUIN 3apsil, FICKTPUUECKOE MOJIe, MPOBOAHUKHI
U TUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUN TOK, MArHUTHOE TI0JIE;
pa3auyaTh ABJICHUS (TEMJIOBOE PaCcUIMpPEHHME M C)KaTue, TeIiolnepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlusl, IUIaBJICHUE, KpHUCTauIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIHS, U3JIy4YEHUE),
AJIEKTpU3AIUS TeJ, B3aUMOJICCTBHUE 3apsJIOB, IEUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICUCTBUE MAarHuTOB, JCHCTBUE
MAarHMTHOTO MOJIsl HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI UHIYKIIUS)
[0 ONHCAHMI0O HUX XapPAKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUNA B
OKpY)KalollleM MHUpe, B TOM 4YHucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUIbI B mpupoiae, uznydeHue CoJiHIla, 3aMEp3aHUE€ BOJIOEMOB,



MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Jpeiid MOJIIOCOB, POJIb MarHUTHOTO TOJIS ISl KU3HU Ha
3emiie, MOJSPHOE CUSIHUE, IPHU ATOM MEPEBOAUTH MPAKTUYECKYIO 337a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKUX
SIBIICHUI;

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, UCIOIb3YS
¢duznyeckre BeIUMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPTHsl, KOJIUIECTBO
TEIUIOThI, yJIE€NbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHas TEIJIOTA
IUIaBJICHUS, yJeJbHas TeIUioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHH 3apsj,
CHJIa TOKa, 3JEKTPUYECKOE HAIPSKEHUE, COMPOTHBIICHHE IPOBOJIHUKA,
yAEJIbHOE  CONPOTUBIEHUME  BelleCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U €IMHHIIBI
(Gu3NYEeCKUX BEIUYUH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
GbU3MYECKyI0 BEJIMYMHY C JPYTMMH BEIWYUHAMHU, CTPOUTHh TpauKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIO)KEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHU
CTPOEHHUS BEIlEeCTBa, MPUHLUI CYNEPHO3UIUHU TMOJIeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma aJis ydacTka Lenu, 3aKOH
JIxoyns—JleHia, 3aKkOH COXpaHEHHMs DHEpPrud, IPHU ITOM JaBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHAa M 3allUChIBaThb €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBAa TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid NMPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
(bu3nyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3anadyd B 2—-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI U
dbopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBUSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (QOPMYIIBI,
HEeoOXoauMble JUisi €€ peuleHus, NPOBOJUTh PACUETHl M CpPABHHUBATh
NOJy4Y€HHOE 3HaUYeHUE (PU3NUECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;



pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(U3NYECKUX METO/OB, MCIIONb3Yys OINMCAHME HCCIIEJOBAHMSI, BBIIEIATH
IPOBEPSIEMOE  MPEIIOJIOKEHUE, OLICHUBATh IPaBUJIBHOCTh IOPSJIKA
IIPOBEJICHUS MCCIIE0BaHNUs, AEJIaTh BbIBOJBL;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
du3nyeCKUX CBOWCTB TN (KAMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT ero 00béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYYCHUH OT IIBETa H3JIyYarome (MOoTIonaroiei)
IOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJBI OT TEMIIEPATypbl >KUJIKOCTH U
wiomanau €€ TOBEPXHOCTH, DJEKTpHU3alMs Tel U B3aUMOJACHUCTBUE
JIIEKTPUYECKUX 3apsioB, B3aUMOACUCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3yaliM3allMsl MAarHUTHBIX TIOJIEW TIOCTOSIHHBIX MAarHUTOB, JIE€UCTBHS
MarHUTHOTO MOJs HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJABUIATENsl MOCTOSSHHOTO TOKa):  (OPMYIUpPOBATH
IIPOBEpPSAEMbIE MPEINOJI0KEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOTO
000py1I0BaHUs, ONUCHIBATH X0 OIBbITa U (POPMYJIMPOBATH BHIBOJBI;
BBIIOJIHATh  INPSAMBIE  W3MEPEHHs]  TEMIEPATypbl, OTHOCHUTEIBHOU
BJIQXXHOCTH BO3JyXa, CHJBl TOKA, HAIPSDKEHUS C HCIOJIb30BAHUEM
aHAJOrOBBIX NPHUOOPOB U JATYMKOB (DPM3MYECKUX BEJIWYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
IpYyro C  UCHOJIb30BAaHUEM TMPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUS] NPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJH IIONEPEYHOrO
CEYEHMS U YEJIBHOIO COITPOTHUBIICHHS BELIECTBA POBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MPOBOAHMK, OT HANOpsDKEHUS Ha  [POBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOIO M IMApaJUIEIbHOTO  COEIMHEHMM
MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NpPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJE€ TaOMULl M TrpauKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BEILIECTBAa, CONPOTUBICHHE NPOBOJHMKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIelysl MPEIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUEHUE BEJIMUMHBI;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;



XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HX omnucaHus (B TOM YHUCIE:
CUCTEMa OTOIUICHUSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIlepMeETp,
BOJIBTMETP, CUETYMK HIIEKTPUUECKOM HHEPTUH, 3JIEKTPOOCBETUTEIIbHBIE
pUOOPBI, HArPEBATENBHBIE AIEKTPOIPUOOPHI (IPUMEPBI), JIEKTPUUECKHE
PENOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
dusznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA M HU3MEPHUTEIbHbIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHEIO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUECKUX
Hernen ¢ nociaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
NPUBOAUTh  TMPUMEPHl  (HAXOIUTh  WHOOpPMAIMIO O  TIPUMEPaXx)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU OOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPYKAIOILIEH CPEIE;

OCYLIECTBJISATh MOUCK HHPOpMALMK (PU3HUUECKOTO COJEpKAHUS B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM M TYyTEM CpPaBHEHHUS
JOTIOJIHUTENIbHBIX ~ MCTOYHUKOB  BBIACIATH,  MH(OpMAIMIO, KOTOpas
SBJISIETCS POTUBOPEUNBON MITM MOXKET OBITH HEJIOCTOBEPHOM;
WCITIOJI30BATh MPHU BHITIOJIHEHUH y4E€OHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
JUTEPATYpy  (PU3MUECKOTO  COJIEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypcbl cetu IHTepHET, BiaeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeodpazoBanusi ”HGOPMAIIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCbMEHHBIE M KPAaTKHWE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CONlepKaHWsi, B TOM 4YHCJIE MYOJIMYHO TIPEACTABIATH PE3YIbTaThl
MPOEKTHOW WJIM UCCIEAOBATEIBCKON JIEATEIIbHOCTH, MPU 3TOM TI'PAMOTHO
WCIIOJIb30BaTh M3YYCHHBIM TOHATHHHBIA ammapat Kypca (Qusukw,
COMPOBOK/IaTh BHICTYIUICHUE MPE3CHTALINEH;

NPU BBINOJHEHUH YUYEOHBIX IPOCKTOB M MCCIEAOBAHUNA (PU3UUYECKUX
MPOLIECCOB pacHpeliesaTh O0A3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, AaJeKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B



ACATCIIbHOCTD I'PYIIIBLI, BBICTPANBATH KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHe,
IMPOABJISAA TOTOBHOCTD pa3pCliaTb KOH(bJII/IKTBI.

K koHIy 00yueHus B 9 kJacce npeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIOJB30BaTh MOHSTHUSA: CHUCTeMa OTcuéTa, MaTepualibHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIDKCHUS, Jehopmarius
(ympyrasi, miacTaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEINO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1alIbHO30PKOCTb,
CHEKTPbl UCIYCKaHUS U MOTJIONICHUs, aib(a, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SiZIEPHAsl SHEPIETHKA,

pa3nuyarh SIBIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEIHOE JABUXKEHHE, CBOOOJHOE
MaJICHUE TEJl, PABHOMEPHOE JIBUKEHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBIDKEHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXaroliue U
BBIHYKJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTpPaKCHHE
3ByKa, MNPSIMOJIMHEHHOE pacnpoCTpaHEHUE, OTPAXXEHHUE U TPEIOMJICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JoKeHUEe OeJIoro cBeTa B
CIEKTp U CJOXXEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEPCUSI CBETa,
€CTEeCTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHHE JMHEWYATOTO CIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpyXaromeM Mupe (B TOM 4Yucie (pu3nyueckue SBICHHUS B MPUPOJIE:
MPUJIUBHI U OTJIUBBI, IBUXKeHUE TUIaHeT COJIHEUHOW CUCTEMBI, PEaKTUBHOE
JIBI)KCHUE JKUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3eMIJIETpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 53XO0, I[BeTa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOJAE, OMOJOTHYECKOE NEHCTBUE BUIMMOTO,
yIbTPA(HOIECTOBOTO W PEHTTEHOBCKOTO W3IIYyYCHHM, €CTECTBEHHBIN
pPaNOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJIUOAKTHBHOE H3ITyYCHUE
NPUPOJIHBIX MHUHEPAJOB, JEUCTBUE PAAMOAKTUBHBIX H3IYYEHUNW Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHU;

OINMKCHIBATh MU3yUYCHHBIE CBOMCTBA TeN W (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
bu3ndecknue BENUYUHBI (CPEIHSAS W MTHOBEHHAs CKOPOCTh Tela Mpu



HEPAaBHOMEPHOM JBUKEHUH, YCKOPEHHE, TMEpPEMEICHHE, IMyTh, YIrIOBas
CKOPOCTb, CUJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAaJEHUs, BEC Tejla, HUMIYJIbC Tella, HMIYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, TOTEHIMAJIbHASs JHEprus Teda,
MOJHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUIHUAJIbHAS SHEPIHUsl CXKATOU
NPYKUHBI, KUHETUYECKash DSHEpPrus, IOJIHAs MEXaHUYEeCKas SHEprus,
MEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTesb MPEIOMJIECHUS CPE/bl), MPU ONMUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOIb3YEMbIX BEITUYHH,
0003HaYeHUsI U eIUHUIIBI (U3UUECKUX BEIWYUH, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUNH;
XapakTepu30BaTh CBOWCTBA Tes, (DU3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Ys 3aKOH COXPaHEHUsI PHEPTUM, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLUN CYNEPHO3ULUA CUJI, NPUHIUI OTHOCUTENIbHOCTH [ 'anunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUs UMITYJIbCA, 3aKOHbI OTPAXKEHUS U
MIPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsiJOBOTO U MaCCOBOT'0 YHCEI
P SIIEPHBIX PEaKIUAX, MPU ATOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3allUChIBATh €70 MATEMATUYECKOE BhHIPAKEHUE;

OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEJl, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IaroB C OMOpod Ha 2-3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3adauyd (ONMHUpAIOIIMECs Ha CHCTeMy U3 2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIONTNE (HU3HUUECCKUE
BEJIMUMHBI. HAa OCHOBE aHajgu3a YCJIOBUS 3aJauyM 3aIlMChbIBaTh KPaTKOe
YCJIOBHUE, BBISIBJISITH HEJOCTAIONIME WM M30BITOYHBIC JTaHHBIC, BHIOUPATH
3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE ISl PEIICHUS, TPOBOAUTH PACUEThI U
OIICHMBATh PEATMCTUYHOCTh TMOJYYCHHOTO 3HAuYeHUA (PU3HUECKOU
BEJINYMHBIL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOKHO pPEIIUTh TPH TOMOITU
(GU3MYECKUX METOJOB, HCIIOJB3YS OIMHMCAHWE WCCICIOBAHUS, BBIICISATH
MpoBEpsieMOe  MPENOJIOKEHUE, OICHUBATh MPABWIBHOCTh TMOPSIKa
MPOBEJCHUSI  WCCIEIOBAaHUs, JeJaTh  BBIBOAbI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOICHUM U OIBITOB;

MPOBOJUTH OMbBITHI 10 HAOMIOACHUIO (UBHYECKUX SBICHUNW WM
bu3nYecKuX CBOWCTB Ten (M3ydeHHe BTOpPOro 3akoHa HpioTOHA, 3akoHa



COXPaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NPY>KHMHHOTO
MasTHUKA OT Macchl Tpy3a M >KECTKOCTU NMPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/IbI MaJIbIX KOJIEOaHUH, IPSIMOJIMHEMHOE paclipoCTpaHEHUE CBETA,
pasniokeHue Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsl B
IUIOCKOM 3€pKajie M CBOMCTB HM300pa)KeHHsI TMpeaMeTa B coOuparomien
JuH3e, HAOMIOJEHUE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOUHOrO Habopa
o0OpylOBaHUS, OMNHUCHIBATH XOJ  OMNbITA U  €ro  pe3yJbTaThl,
(bopMyIMpOBaTH BHIBOIBI,

MPOBOJUTH MPU HEOOXOJUMOCTU CEPUIO MPSMBIX U3MEPEHUM, ONpeaesss
CpellHee 3HAYeHUE U3MepsIeMOl BeIMYUHBI ((OKYCHOE pacCTOsSHUE
coOuparomel JMH3bl), OOOCHOBBIBATH BBIOOp crHocoda U3MEPEHUS
(M3MepUTEILHOTO PUOOPA);

IPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHMH C
UCTIOJb30BAaHUEM TPSMBIX HM3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0O€3 HadalbHOM CKOpPOCTH, MEpUoja
KOJICOaHMI MaTeMaTH4eCKOr0 MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKE€HUs CBETa OT yIJia MaJeHUs U yria MPEeIoMJICHUs OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
dbu3nYecKUX BEJIWYMH B BUJE TaOIWIl U rpadUKOB, J€JIaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUsi (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHE Teja IpHU PaBHOYCKOPEHHOM JBUKECHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKasl Ccujga coOuparomed JIMH3bI, PAJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh DKCIEPUMEHTANBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPEHUS, CIIEys MPEIIOKEHHON WHCTPYKIIUHU, BHIYUCIISTH
3HAUEHUE BEJIMYMHBI U aHAJM3UPOBATH MOJIYYCHHBIC PE3YIbTaThl C YIETOM
3aJJaHHOU MOTPEIHOCTH U3MEPEHHU;

COOJTI0IaTh TIPaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
00opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TIPU3HAKK M3YyYEHHBIX (PU3NYECKUX MOJICICH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJOE TEIO0, TOUYEUYHBIA HCTOUHUK
CBETa, JIy4, TOHKas JWH3a, TUIAHETapHas MOJelbh aTroMa, HYKJIOHHAas
MOJI€JIb ATOMHOTO SIJIpa;



XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CIIUJIOMETP, NaTYMKHU TMOJIOKEHUS, PACCTOSIHUA U YCKOPEHUS, PAKETa,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuiabCoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA UM HeoOXoauMmble (U3HYECKUE
3aKOHOMEPHOCTH;

MCIIOJIB30BaTh CXEMBI U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHUX IPOIECCOB
Opy pEeHIeHUH Y4eOHO-NIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300pAXKEHUI B INIOCKOM 3€pKajie M cOOMparoliei JIMH3E;
OPUBOAUTH  NpUMEpPHl  (HAXOIUTh  MHOpMALMIO O  IPHUMEPax)
PaKTUYECKOTO HCIOIb30BaHUS (DU3MYECKMX 3HAHUUW B IIOBCEIHEBHOM
KU3HM I oOecrniedeHnsi 0€30MacHOCTU MpU 00palieHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHHS 370pPOBbS M COOMIOACHUS
HOPM KOJIOTUYECKOI0 TIOBEJEHUS B OKPYKAIOLIEH CPELE;

OCYIIECTBISATh MOUCK HMHPOpMAMU (PU3UYECKOTO COACpKAHUS B
HuTepHeTe, caMoCTOATENbHO (OPMYIHUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IyTH ONpPEAENICHUs TOCTOBEPHOCTU MOJYYEHHONW MH(OpMALMU HA OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIBHBIX HCTOYHUKOB;

UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH yYE€OHBIX 33JJaHUN HAay4YHO-MOMYJISPHYIO
JUTEPATYpPY (PU3MUECKOrO0 COJEpKaHMs, CIPAaBOYHBIE MaTepHalbl,
pecypceel cetu MIHTEpHET, BianeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIEC MHCHMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
nyOJMYHO MPECTABIATh PE3yIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEATEIBHOCTH, TIPU  3TOM TPaMOTHO  HCHOJIb30BAaThb  W3YYEHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro paszfena (U3UKH U CONPOBOXKIATh
BBICTYIUICHHE TMpe3eHTaluel ¢ y4éToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne Kosnun4yectBo 4yacos
JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB u (undposbie)
n Bcer KoHTpoJibH IIpakTHYeck
TeM NPOrpamMMbl o0pa3oBaTe/bHbIE
/ 0 ble padoThI ue padboTsbl
pecypcsl
n
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1. DUBHKA - HAVKA 6 TIDHPOLE ) https://m.edsoo.ru/Z1V7
1 YK pupoa L302N
1. S — ) 1 https://m.edsoo.ru/K5VO0
2 T6K4K
l. EcrecTBeHHOHAy4HBIN METO/ ) 1 https://m.edsoo.ru/UOY 1
3 MO3HAHMUS E8T7R
Wroro no pazneny 6

Pa3nes 2. [leppoHavyaibHbIe CBEAEHUS O CTP

OCHHUM BelIeCTBa

2. CTDOCHHE BOlleCTEA 1 https://m.edsoo.ru/W1D
I P H 9YOCTF

2. JIBH>KeHue 1 B3aUMO/ICHCTBHUE https://m.edsoo.ru/A919

2 1

2 YacTHUIl BellleCTBa P8S6R

2 ArperaTHbl€ COCTOSIHUS ) https://m.edsoo.ru/Q6E9
3 BeEIleCTBa JOE6G

Hroro no paszneny 5

Paznen 3. /IBu:xeHHe U B3auUMo/ieilicTBHE TeJl



https://m.edsoo.ru/Z1V7L3O2N
https://m.edsoo.ru/Z1V7L3O2N
https://m.edsoo.ru/K5V0T6K4K
https://m.edsoo.ru/K5V0T6K4K
https://m.edsoo.ru/U0Y1E8T7R
https://m.edsoo.ru/U0Y1E8T7R
https://m.edsoo.ru/W1D9Y0C7F
https://m.edsoo.ru/W1D9Y0C7F
https://m.edsoo.ru/A9I9P8S6R
https://m.edsoo.ru/A9I9P8S6R
https://m.edsoo.ru/Q6E9J0E6G
https://m.edsoo.ru/Q6E9J0E6G

3. MexaHIHECKOE TBIbKCHIE 3 https://m.eds00.1u/S8Y 6
1 8 FSF71
3. 1 4 https://m.edsoo.ru/C318
) HEepIUs, Macca, TNIOTHOCTh BTUIM
3. https://m.edsoo.ru/QOM
3 Cwuna. Bune! cun 14 SI0R3

Hroro no pazneny 21

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

aBienue. [lepenaua
4. A . peA 3 https://m.edsoo.ru/X9P8
1 JABJICHUS TBEPIBIMH TEJIAMU, IPMIR
JKUIKOCTSIMH U ra3aMu

4. 1 5 https://m.edsoo.ru/Z9F3
) aBJIEHHE KUIKOCTH WOROZ
4, A o 6 https://m.edsoo.ru/Q8S1
3 TMOC()EpHOE /1aBJICHHE E3W1C
4. JleicTBUE KUJIKOCTH U Ta3a Ha 7 https://m.edsoo.ru/X1N1
4 MOrPYKEHHOE B HUX TEJO ITIK

Hroro no pasaeny 21

Pa3zpnen S. PaGoTra u MOIHOCTB. JHEprus
5. PaBOTA 1 MOLIHOCTL 3 https://m.edsoo.ru/Q5A4
1 H LSMSW
5. n 5 https://m.edsoo.ru/P3H8
) pPOCTbIE MEXaHU3MBI TOGSW
5. Mexa 3 4 https://m.edsoo.ru/KOP8
3 eXxaHuvecKas SHEepTust FOMSI



https://m.edsoo.ru/S8Y6F5F7I
https://m.edsoo.ru/S8Y6F5F7I
https://m.edsoo.ru/C3I8B7U3M
https://m.edsoo.ru/C3I8B7U3M
https://m.edsoo.ru/Q0M2I0R3Q
https://m.edsoo.ru/Q0M2I0R3Q
https://m.edsoo.ru/X9P8J2M7R
https://m.edsoo.ru/X9P8J2M7R
https://m.edsoo.ru/Z9F3W0R9Z
https://m.edsoo.ru/Z9F3W0R9Z
https://m.edsoo.ru/Q8S1E3W1Q
https://m.edsoo.ru/Q8S1E3W1Q
https://m.edsoo.ru/X1N1Q1T1K
https://m.edsoo.ru/X1N1Q1T1K
https://m.edsoo.ru/Q5A4L8M8W
https://m.edsoo.ru/Q5A4L8M8W
https://m.edsoo.ru/P3H8T0G5W
https://m.edsoo.ru/P3H8T0G5W
https://m.edsoo.ru/K0P8F9M8I
https://m.edsoo.ru/K0P8F9M8I

Uroro no pazgeny 12

Pese e 3 https://m.edsoo.ru/V1S2
3€pBHOE BpeMs DoXOR

OBUIEE KOJIMYECTBO YACOB 68 12

I10 ITPOT'PAMME



https://m.edsoo.ru/V1S2D2X6R
https://m.edsoo.ru/V1S2D2X6R

8 KIIACC
Ne KoumnuecTBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposbie)
n KoHnTpoabsn IIpakTHyeck
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
/ ble paboThI He padboTsbl
pecypchl
n
Pa3nen 1. TeruioBble siBjieHUs
1. Crtpoenue u cBoiicTBa https://m.edsoo.ru/FSE6H
7
1 BeIIecTBa 2VIR
1. TeIIOBLIE TIDOLECCLL )1 1 5 https://m.edsoo.ru/F712M
) pon 902V
Uroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DNEeKTpUUYECKHE 3apsibl.
2. 3a H)KpHHH T nai I/II[X 7 1 https://m.edsoo.ru/B7Y8
| PIDRCHHBIC TC RIASA
B3aUMO/ICHCTBHE
2. [TocTossHHBIM https://m.edsoo.ru/O5S3
. 20 2 7
2 DJIEKTPUUECKUU TOK Y2NO0J
2. https://m.edsoo.ru/V2V6
3 MarsuTHsbI€ SIBICHUS 6 1 1.5 P6T3S
2. DneKTpoMarHuTHas 4 https://m.edsoo.ru/V7C3
4 WHIYKIUS B4P8&F
Hroro no paszneny 37
https://m.edsoo.ru/C8J6U
Pe3epBHOE Bpems 3

6B71



https://m.edsoo.ru/F5E6H2V1R
https://m.edsoo.ru/F5E6H2V1R
https://m.edsoo.ru/F7I2M9O2V
https://m.edsoo.ru/F7I2M9O2V
https://m.edsoo.ru/B7Y8R9A8A
https://m.edsoo.ru/B7Y8R9A8A
https://m.edsoo.ru/O5S3Y2N0J
https://m.edsoo.ru/O5S3Y2N0J
https://m.edsoo.ru/V2V6P6T3S
https://m.edsoo.ru/V2V6P6T3S
https://m.edsoo.ru/V7C3B4P8F
https://m.edsoo.ru/V7C3B4P8F
https://m.edsoo.ru/C8J6U6B7I
https://m.edsoo.ru/C8J6U6B7I

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

68

14.5




9 KJIACC

Ne KoandecTBO 4acoB
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposbie)
n KoHnTpoabsn IIpakTHyeck
U TeM MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
/ ble paboThI He padboTsbl
pecypcbl

n

Pasznen 1. Mexanuueckue siBJeHUSA
1. Mexannueckoe IBIKEHUE 10 1 https://m.edsoo.ru/T8L5V
1 M CIIOCOOBI €ro OIMMCaHus 2H4Q
l. . https://m.edsoo.ru/B2A2F
) BsaumoneiicTBue Ten 20 1 3 6170
1. 3AKOHLI COXDAHCHILA 10 3 https://m.edsoo.ru/TOI6K
3 p 2G3M

Uroro no pazneny 40

Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
2. M 5 7 3 https://m.edsoo.ru/R914Y
) eXaHUYEeCKHE KOJIeOaHus OM6Z
2. Mexanndeckue BOJHEL. https://m.edsoo.ru/I9K8U

8 1 3

2 3ByK INSM

Uroro no pazgeny 15

Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI



https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/I9K8U1N8M

3. DNEeKTPOMArHuTHOE IMOJe U 6 https://m.edsoo.ru/E309
1 3JIEKTPOMArHUTHBIC BOJTHBI B1Z2L

Hroro no pazgeny 6

Pa3gen 4. CBeToBbI€ IBJICHUSA
4. 3aKOHBI pacpoCTPaHEHUS 6 https://m.edsoo.ru/F3G0
1 CBETa V6H2
4. JIMH3BI U OIITHYECKUE 6 https://m.edsoo.ru/Z8D1
2 PUOOPHI B7T0V
4, Pasnoxenune Oenoro ceera 3 https://m.edso00.ru/Z9X0
3 B CIIEKT] C2NOL

Hroro no paszneny 15

Pa3gen 5. KBanToBble ABJIEHUA

Hcnyckanue n
5. 4 https://m.edsoo.ru/R6V4J
i IIOTJIOIIIEHUE CBETA TV8S
aTOMOM

5. CTDOCHIE ATOMHONO S1ba 6 https://m.edsoo.ru/L3EQT
2 P AP 6R20
5. Pre— KL 7 https://m.edsoo.ru/Q4D3
3 JICPHbIC peaKil ZORTM

Hroro mo pazneny 17

Pa3zgea 6. [loBTOpuTEIHHO0-00001IA0IIM I MOYJIb



https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/Z9X0C2N0L
https://m.edsoo.ru/Z9X0C2N0L
https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/Q4D3Z0R7M

[ToBTOpEeHME M 000OIIEHNE

6. https://m.edsoo.ru/O7S0Z
COZIEpKaHUs Kypca 9 2
1 6M31
¢dbusuku 3a 7-9 knacc
Uroro no pazueny 9
BIIEE KOJIMYECTB
OBII ol CTBO 102 27

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/O7S0Z6M3I
https://m.edsoo.ru/O7S0Z6M3I




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N KoaunuecTBO 4acoB
JJIeKTPOHHBIE
Jlara P
Kourpoan uudposbie
Tema YpokKa Bce HpaKTﬂqec H3Yy4eH
HbIE o0pa3oBaTe/ibH
ro Kue padorpl | HA
n padoThbI ble pecypchl
dusuka — Hayka o npupoe.
Ape y: pHp 1 https://m.edsoo.ru
BJICHUS [IPUPOIBI.
pHpoa /DOCSDTTOT
duznueckue ABICHUS
MexaHndeckue, TSIUIOBEIE,
AIIEKTPUYECKUE, MATHUTHBIE 1 hitps:/m.edsoo.ru
p ’ ’ /D403V3C4E
CBETOBHIE, 3BYKOBBIC SIBIICHUSI
duznueckre BEINYNHEI U UX 1 https://m.edsoo.ru
U3MepeHHe [ASLSF2X3M
Ypok-uccnenoBanue
"N3mepenune Temneparypsl
https://m.edsoo.ru
IIPY ITOMOLIM KUJIKOCTHOTO 1 1

TEPMOMETPA U JATYMKA
TeMIEPATyphl"

[XSYTTTWTL



https://m.edsoo.ru/D0C8D7T0T
https://m.edsoo.ru/D0C8D7T0T
https://m.edsoo.ru/D4O3V3C4E
https://m.edsoo.ru/D4O3V3C4E
https://m.edsoo.ru/A5L5F2X3M
https://m.edsoo.ru/A5L5F2X3M
https://m.edsoo.ru/X5Y7T7W7L
https://m.edsoo.ru/X5Y7T7W7L

Kak ¢usuka u gpyrue
€CTECTBEHHbIC HAYKU U3Yy4alOT
MPUPOY.
EcrecTBEeHHOHAaY4YHBIN METOJ
nmo3Hanusa. Onucanue
(bU3UYECKUX SBICHUN C
ITOMOILBIO MOJIEICH

https://m.edsoo.ru
/S4G5Z7TW4R

VYpok-uccnenoBanue
"IIpoBepka rumnoTe3bl:
JAIHOCTH TTOJIETA [IAPHKA,
MYLLEHHOTO FOPU30HTAIIBHO,
TeM OOJIbIIIE, YeEM OOJIBIIIE
BBICOTA ITycKa"

https://m.edsoo.ru
/G5G3K2T6F

Crtpoenue BemiectBa. OMBITHI,
JTIOKA3bIBAIOIIHNE TUCKPETHOE
CTPOCHHE BEIECTBA

https://m.edsoo.ru
/WOUTW3IM3Y

JIBr>KeHME YacTuIl BEUIECTBA

https://m.edsoo.ru
/F6Y6CIWOU

Vpoxk-uccnenoanue «OMNbITHI
M0 HaOJIOICHUIO TETIOBOTO
pacCIIMPEHHUs] Ta30BY

https://m.edsoo.ru
/ESM4S0P31

ArperaTHbpie COCTOSTHHS
BEILECTBA

https://m.edsoo.ru
HJTIMI9P7CSR



https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/G5G3K2T6F
https://m.edsoo.ru/G5G3K2T6F
https://m.edsoo.ru/W9U7W3M3Y
https://m.edsoo.ru/W9U7W3M3Y
https://m.edsoo.ru/F6Y6C1W0U
https://m.edsoo.ru/F6Y6C1W0U
https://m.edsoo.ru/E5M4S0P3I
https://m.edsoo.ru/E5M4S0P3I
https://m.edsoo.ru/J7M9P7C5R
https://m.edsoo.ru/J7M9P7C5R

B3auMocBsi3b MEXIY
CBOMCTBaMH BEIIIECTB B
PAa3HBIX arp€raTHbIX
COCTOAHUAX U UX
aTOMHOMOJIEKYJIAPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIxX COCTOSTHUU BOJbI

https://m.edsoo.ru

/WS5H7U3F9

MexaHn4eckoe JTBUKEHUE.
PaBHOMEpHOE 1

https://m.edsoo.ru

2 /R7JOL1Y2Z
HEpPAaBHOMEPHOE JIBUKEHHUE
1 | Cxopoctb. Enunuribt https://m.edsoo.ru
3 | ckopoctH /R4J1R8COD
1 Pacuyer mytu u BpemMeHu https://m.edsoo.ru
4 | nBWXKEHUS /NOZ2K8U7M
WNuepuus. 3aKkoH MHEPIIUH.
1 BzanMoelicTBue Te Kak https://m.edsoo.ru
5 NPUYNHA NU3MEHEHUS CKOPOCTH [A3L.5S3L.4X
IIBIDKEHUS Tel
IImoTHOCTH BentecTBa. Pacuer
1 MACCLL 1 OB LeMa T 11O er https://m.edsoo.ru
6 CCBRL M OOBEMa TeJIa TO €ro /V6Z9Y 5B6W

IIJIOTHOCTHU



https://m.edsoo.ru/W5H7U3F9Q
https://m.edsoo.ru/W5H7U3F9Q
https://m.edsoo.ru/R7J0L1Y2Z
https://m.edsoo.ru/R7J0L1Y2Z
https://m.edsoo.ru/R4J1R8C0D
https://m.edsoo.ru/R4J1R8C0D
https://m.edsoo.ru/N0Z2K8U7M
https://m.edsoo.ru/N0Z2K8U7M
https://m.edsoo.ru/A3L5S3L4X
https://m.edsoo.ru/A3L5S3L4X
https://m.edsoo.ru/V6Z9Y5B6W
https://m.edsoo.ru/V6Z9Y5B6W

JlaGopaTtopHnast pabora
«OnpeneneHue MIOTHOCTU
TBEPIOIO TEJIA»

https://m.edsoo.ru
/STG8L8POD

Penrenue 3amad mo reme
"ITnoTHOCTH BemecTBa"

https://m.edsoo.ru
/M3I0LOM4V

Cuna xak XxapakTepuCTHKa
B3auMoJieiicTBus Ten. Cua
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru
AJTTIMOS8L

JlaGopaTtopHnast pabora
«3yueHne 3aBUCUMOCTH
pacTsbkeHus (nepopmanun)
HPYKUHBI OT TPUITOKEHHON
CHJIBD»

https://m.edsoo.ru
/UBG2K4X2X

SBaenne tarorenusa. Cuna
TSKECTH

https://m.edsoo.ru
/V9K3R1J4C

CBA3b MEXY CHUIION TSKECTH
u Maccoi Tena. Bec Tenma.
Pemenue 3agad mo reme
"Cuna TsxecTn"

https://m.edsoo.ru
/L416S5C6B

Cwita TSKeCTH Ha JpYTrux
maHeTtax. Gusndeckue
XapaKTEPUCTUKU TUIAHET

https://m.edsoo.ru
/J3P1J0R6G



https://m.edsoo.ru/S7G8L8P0D
https://m.edsoo.ru/S7G8L8P0D
https://m.edsoo.ru/M3I0L0M4V
https://m.edsoo.ru/M3I0L0M4V
https://m.edsoo.ru/J7T1M0S8L
https://m.edsoo.ru/J7T1M0S8L
https://m.edsoo.ru/U8G2K4X2X
https://m.edsoo.ru/U8G2K4X2X
https://m.edsoo.ru/V9K3R1J4C
https://m.edsoo.ru/V9K3R1J4C
https://m.edsoo.ru/L4I6S5C6B
https://m.edsoo.ru/L4I6S5C6B
https://m.edsoo.ru/J3P1J0R6G
https://m.edsoo.ru/J3P1J0R6G

N3mepenune cui. JJunamomerp

https://m.edsoo.ru
/H6B5Z7S7H

(S, T NS I I SN NS

Bec Tena. HeBecoMmocTh

https://m.edsoo.ru
/TIATGI9TOW

CIo)keHue ABYX CHII,

2 | HampaBJIEHHBIX IO OJHOMI https://m.edsoo.ru
6 npsmoii. PaBHoiericTByromast /M7B5G5Q1S
cuil
2 | Pemenwue 3aga4 no teme https://m.edsoo.ru
7 "PaBHonelicTByromas cui" /S9S0A2G8G
TpeHune CKoNbKEHUS U TPEHHUE
2 H(I:KOSI ToeHue B IbM OTpe u https://m.edsoo.ru
8 P prpoA /Y522X9TOD
TEXHUKE
JlaGopaTtopHnast pabota
«3yueHne 3aBUCUMOCTH
2 | cuiIbl TPEHUS CKOJIBKEHUS OT https://m.edsoo.ru
9 | cuibl naBIEHUA U XapaKTepa /S405T2N2I
COIPUKACAIOLIUXCS
MIOBEPXHOCTEN»
Pemenue 3agad Ha
3 OIDeTeNeHIe https://m.edsoo.ru
0| °"PA /S8X3Z8ESN

PaBHOACHCTBYIONIEH CUIIBI



https://m.edsoo.ru/H6B5Z7S7H
https://m.edsoo.ru/H6B5Z7S7H
https://m.edsoo.ru/T1A7G9T0W
https://m.edsoo.ru/T1A7G9T0W
https://m.edsoo.ru/M7B5G5Q1S
https://m.edsoo.ru/M7B5G5Q1S
https://m.edsoo.ru/S9S0A2G8G
https://m.edsoo.ru/S9S0A2G8G
https://m.edsoo.ru/Y5Z2X9T0D
https://m.edsoo.ru/Y5Z2X9T0D
https://m.edsoo.ru/S4O5T2N2I
https://m.edsoo.ru/S4O5T2N2I
https://m.edsoo.ru/S8X3Z8E8N
https://m.edsoo.ru/S8X3Z8E8N

Pewenue 3aiay no remam:
«Bec Tenay, «I'paduueckoe
nu3zo0paxenue cuimy, «CHUIbD»,
«PaBHOIEUCTBYIOIIAS CUID»

https://m.edsoo.ru
/K9T0Z801J

KonTtponpsHas pabora o
TemaM: «MexaHn4eckoe
IBIKEHHE», «Macca,
IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe n3o0paxkeHue
cr», «CHITBD»

https://m.edsoo.ru
/U4Y0Y4M9Z

JaBnerune. CriocoOb1
YMEHbIIICHUS U YBETUYCHUS
JIaBJICHUS

https://m.edsoo.ru
/PSFI1P3P1A

JlaBrienue ra3a. 3aBHCUMOCTD
JTaBJICHHS Ta3a OT 00bEMA,
TeMIepaTypsl

https://m.edsoo.ru

J5Q5Q3A7S

Ilepenaua naBnenus
TBEPIBIMH TEJIAMH,
JKUIKOCTSIMHU U Ta3aMH. 3aKOH
ITackans

https://m.edsoo.ru
/S8M4I516V

I[aBJ'IeHI/Ie B XXUJAKOCTH U rasc,
BBI3BAHHOE JACHCTBUEM CHIIBI
TAXKCCTH

https://m.edsoo.ru
/POT7U9I0W



https://m.edsoo.ru/K9T0Z8O1J
https://m.edsoo.ru/K9T0Z8O1J
https://m.edsoo.ru/U4Y0Y4M9Z
https://m.edsoo.ru/U4Y0Y4M9Z
https://m.edsoo.ru/P5F1P3P1A
https://m.edsoo.ru/P5F1P3P1A
https://m.edsoo.ru/J5Q5Q3A7S
https://m.edsoo.ru/J5Q5Q3A7S
https://m.edsoo.ru/S8M4I5I6V
https://m.edsoo.ru/S8M4I5I6V
https://m.edsoo.ru/P9T7U9I0W
https://m.edsoo.ru/P9T7U9I0W

Pemenue 3agay mo reme

3 Jlasnenie https://m.edsoo.ru
7 «JlaBlieHUE B )KUIKOCTH U PIZATTXOH
rasze. 3axoH Ilackams»
3 Coob https://m.edsoo.ru
2 000MIAIOTUECS COCY/IBI DILSKSZ1E
3 CHAPaBmecKtii Mhece https://m.edsoo.ru
9 o P /Q8I3FIN2H
4 | Manowmerpsl. [TopuiHeBoit https://m.edsoo.ru
0 | >KMOKOCTHBIM HacoOC /Y2FOW6N6E
Atmocdepa 3emnn. [puanHen
CyILIECTBOBAHUS BO3yIIHON
4 000JI0YKH 3eMITH. https://m.edsoo.ru
1 3aBHUCHUMOCThH aTMOC(HEPHOTO /T5X4E4R9R
JIaBJIEHHS OT BBICOTHI HAJ
YPOBHEM MOPS
4 | Bec Bo3nyxa. ATmochepHoe https://m.edsoo.ru
2 | naBnenwue /V6J0G1DOV
4 | HWsmepenue atMochepHOTO https://m.edsoo.ru
3 nasnenus. OneiT Toppuueniu /G3J5F2U1A
3aBHUCHUMOCThH aTMOC(HEPHOTO
4 aBJIEHHUS OT BBICOTHI Ha, https://m.edsoo.ry
417 A /A3S9J5MOP

YPOBHEM MOPS



https://m.edsoo.ru/P3Z4T7X2H
https://m.edsoo.ru/P3Z4T7X2H
https://m.edsoo.ru/D1L8K5Z1E
https://m.edsoo.ru/D1L8K5Z1E
https://m.edsoo.ru/Q8I3F1N2H
https://m.edsoo.ru/Q8I3F1N2H
https://m.edsoo.ru/Y2F9W6N6E
https://m.edsoo.ru/Y2F9W6N6E
https://m.edsoo.ru/T5X4E4R9R
https://m.edsoo.ru/T5X4E4R9R
https://m.edsoo.ru/V6J0G1D0V
https://m.edsoo.ru/V6J0G1D0V
https://m.edsoo.ru/G3J5F2U1A
https://m.edsoo.ru/G3J5F2U1A
https://m.edsoo.ru/A3S9J5M0P
https://m.edsoo.ru/A3S9J5M0P

bapomerp-anepoun.
ATMocdepHOe 1aBJIeHHE Ha
pa3IMYHBIX BBICOTAX

https://m.edsoo.ru
/W502H6F5V

Pemienue 3amay no teme
"ATtmocdepHoe naBneHue"

https://m.edsoo.ru
/H5HOVIT3P

JlelicTBUE KUJIKOCTH U ra3a HA
MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuiia

https://m.edsoo.ru
/E2P8Y 7147

JlaGopaTtopHnast pabora
«Onpenenenue
BBITAJIKUBAIOIIEH CHUIIBI,
JIEUCTBYIOLLEH HA TEIIO,
MOTPY>KEHHOE B KUJKOCTbH)

https://m.edsoo.ru

/X6V4Q6P8Z

JlaGopaTopHas paboTa 1o
teme «MccnenoBanue
3aBUCHMOCTH Beca Tella B BOJIE
0T 00bEMa NOrpyKEeHHOH B
KHUJIKOCTh YacTH TeJa»

https://m.edsoo.ru
/S2I0KONSP

[1naBanue Ten

https://m.edsoo.ru
/P2K8C006X



https://m.edsoo.ru/W5O2H6F5V
https://m.edsoo.ru/W5O2H6F5V
https://m.edsoo.ru/H5H0V1T3P
https://m.edsoo.ru/H5H0V1T3P
https://m.edsoo.ru/E2P8Y7I4Z
https://m.edsoo.ru/E2P8Y7I4Z
https://m.edsoo.ru/X6V4Q6P8Z
https://m.edsoo.ru/X6V4Q6P8Z
https://m.edsoo.ru/S2I0K0N5P
https://m.edsoo.ru/S2I0K0N5P
https://m.edsoo.ru/P2K8C0O6X
https://m.edsoo.ru/P2K8C0O6X

JlaGopaTtopHnas pabota
"KonctpyupoBanue

5 | apeomerpa wiu https://m.edsoo.ru
1 KOHCTPYHUPOBAHUE JIOJKHU U /C4R5T8Y2V
onpeaeneHue eé
rpy30H0AbEMHOCTH"
Pemenne 3amayd mo reMam:
«IInaBanme cynoB.
5 B YA https://m.edsoo.ru
) 03yXOIUIABaHUEY, /AODIOSA3H
«/laBneHnue TBEpABIX TEI,
JKHJIKOCTEH B Ta30B)
5 M 6 https://m.edsoo.ru
3 exaHuveckas pabora ICIM3D5YAL
5 Momsocts. EquHuis! https://m.edsoo.ru
4 | MouHOCTH [H8Y9KOX2T
VYpoxk-uccnenosanue "Pacuér
> MOII[HOCTH, Pa3BUBAEMOM IIPU hitps://m.edsoo.ry
5 e b N /TTGOITWSI
MOABEME 10 JIECTHUIIE
5 | Ilpoctsie MexaHu3MBl. Peryar. https://m.edsoo.ru
6 PaBHOBecue cuit Ha ppryare /B3U9T8M3K



https://m.edsoo.ru/C4R5T8Y2V
https://m.edsoo.ru/C4R5T8Y2V
https://m.edsoo.ru/A9D2Q8A3H
https://m.edsoo.ru/A9D2Q8A3H
https://m.edsoo.ru/C2M3D5Y4L
https://m.edsoo.ru/C2M3D5Y4L
https://m.edsoo.ru/H8Y9K0X2T
https://m.edsoo.ru/H8Y9K0X2T
https://m.edsoo.ru/T7G0J7W5I
https://m.edsoo.ru/T7G0J7W5I
https://m.edsoo.ru/B3U9T8M3K
https://m.edsoo.ru/B3U9T8M3K

KonTponbhas pabota no teme
«/laBneHue TBepAbIX TeN,
KUAKOCTEH U Ta30B» /
Bcepoccuiickast mpoBepoyHas
pabora

https://m.edsoo.ru
/ROTOHONIC

PesepHbIii ypok. Pabota ¢
TEKCTaMHu 1o Teme «/laBnenue
TBEPJBIX TN, KHUIKOCTEH U
ra3oBy» / Becepoccuiickas
IpoBepoyHas pabora

https://m.edsoo.ru
/WI1T0B1B8U

Poruaru B TexHuke, ObITY U
npupoe. JlaboparopHas

https://m.edsoo.ru

0.5
pabora «MccnenoBanue /RSK100H9K
YCIIOBUI paBHOBECHS pbIYara
Pemenue 3agad mo reme httoss//m.ed
PpsS://mM.€dS00.1ru
«Y CcIIOBHS paBHOBECHS
p /L5G5Q2K80
pbIyara»
KoaddumuenT nonesnoro
JNEUCTBUS MEXaHU3Ma. hitos:/m.ed
s://m.edsoo.ru
JlaGopartopHas paboTa 0.5 b

«M3mepenne KI1/] HaknoHHOM
IIJIOCKOCTH

JAK776J21

Penrenue 3amad mo reMe
"Pabota, moutHocTs, KIT/T"

https://m.edsoo.ru
/Z8Y8DOL2Y



https://m.edsoo.ru/R0T0H0N1C
https://m.edsoo.ru/R0T0H0N1C
https://m.edsoo.ru/W1T0B1B8U
https://m.edsoo.ru/W1T0B1B8U
https://m.edsoo.ru/R5K1O0H9K
https://m.edsoo.ru/R5K1O0H9K
https://m.edsoo.ru/L5G5Q2K8O
https://m.edsoo.ru/L5G5Q2K8O
https://m.edsoo.ru/J4K7Z6J2I
https://m.edsoo.ru/J4K7Z6J2I
https://m.edsoo.ru/Z8Y8D0L2Y
https://m.edsoo.ru/Z8Y8D0L2Y

MexaHudeckas SHEpTHs.
Kunetnueckas u
MOTCHITUATbHAS DHEPTHUS

https://m.edsoo.ru
/P4V40409T

3aKOH COXpaHEHHUs
MEXaHUYECKON IHEPIUn

https://m.edsoo.ru
/LON7T0D9C

VYPpOK-3KCIIEpUMEHT 110 TEME
"DKCIIepUMEHTAIbHOE
ompeieJICHUE N3MCHCHUS
KUHETHYSCKOH 1
MOTEHIIUATBLHON SHEPTUH MPU
CKaTBIBAaHHMH TeJIa MO
HAKJIOHHOH IIJTIOCKOCTH"

https://m.edsoo.ru
Y6G409KT7U

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIIHOCTE.
OHeprus»

https://m.edsoo.ru
/P27Z7P4G4AN

PesepBHblit ypok. Pabora ¢
TEKCTAMHU II0 TEME
"MexaHn4ecKkoe aBHKeHue"

https://m.edsoo.ru
/JAYTWA4R4Z

PesepsHslit ypok. Pabora ¢
TekcTamMu 1o Teme "Padora.
MomHocTts. DHeprus"

https://m.edsoo.ru
[ASZ2G6YOIM



https://m.edsoo.ru/P4V4O4O9T
https://m.edsoo.ru/P4V4O4O9T
https://m.edsoo.ru/L0N7T0D9C
https://m.edsoo.ru/L0N7T0D9C
https://m.edsoo.ru/Y6G4O9K7U
https://m.edsoo.ru/Y6G4O9K7U
https://m.edsoo.ru/P2Z7P4G4N
https://m.edsoo.ru/P2Z7P4G4N
https://m.edsoo.ru/J4Y7W4R4Z
https://m.edsoo.ru/J4Y7W4R4Z
https://m.edsoo.ru/A5Z2G6Y9M
https://m.edsoo.ru/A5Z2G6Y9M

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

68
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8 KVIACC

N KosmuecTBo yacos
DJIeKTPOHHbIE
Jlara P
Koutpoan uudpossbie
Tema YpoKka Bce HpaKTquc H3Yy4YeH
Hble o0pa3oBaTe/ibH
ro Kue padorpl | HA

n padoThI bl€ pecypchl
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON | https://m.edsoo.ru
TEOPUU U UX ONBITHBIE ML6W5X0Z
MOATBEPKICHUS
Macca u pa3mep aTOMOB U 1 https://m.edsoo.ru
MOJIEKYJT /PTF6LAR6L
Mopaenu TBEpAOTO, JKUAKOTO U
ra3o00pa3HOro COCTOSHUMN 1 hulpssm.edsoo.ry

P /N9T7DISIF

BEILIECTBA
OOBsicHEeHHE CBOWCTB
TBEPIOTO, JKUIKOTO U
ra3o00pa3HOro COCTOSHUI 1 https://m.edsoo.ru
BEII[ECTBA HA OCHOBE /L6X9P7X3M
MOJIOKEHUN MOJIEKYJISIPHO-
KHMHETUYECKOU TeOpUH
Kpucrannnueckue n 1 https://m.edsoo.ru

amopdHbIe Tena

/H6W2Q8V5D



https://m.edsoo.ru/I1L6W5X0Z
https://m.edsoo.ru/I1L6W5X0Z
https://m.edsoo.ru/P7F6L4R6L
https://m.edsoo.ru/P7F6L4R6L
https://m.edsoo.ru/N9T7D1S1F
https://m.edsoo.ru/N9T7D1S1F
https://m.edsoo.ru/L6X9P7X3M
https://m.edsoo.ru/L6X9P7X3M
https://m.edsoo.ru/H6W2Q8V5D
https://m.edsoo.ru/H6W2Q8V5D

CMmaunBaHue u
KaIMAUIIPHOCTb.

HOBerHOCTHOG HaTs2KCHUC

https://m.edsoo.ru
/M209B3R1L

TemoBoe pacuvpenue u
ckarue

https://m.edsoo.ru
HTTIT5C3B

Temneparypa. CBs3b

TEMIIEpaTyphl CO CKOPOCTHIO
TEIJIOBOT'O ABM)KEHHUS YaCTHUIL

https://m.edsoo.ru
/C9P4B3B3E

Bnytpennss sueprusi.
Crioco0Obl I3MCHEHHUS
BHYTPEHHEHN YHEPTUU

https://m.edsoo.ru
/F1870189X

Buasl Tenonepenaun

https://m.edsoo.ru
/REOOE4G2J

VYpok-koHpepeHuus
"ITpakTueckoe
UCTOJIb30BaHUE TEIUIOBBIX
CBOMCTB BEIIECTB U
MaTepHaJioB B HENAX
sHeprocOepekeHus"

https://m.edsoo.ru

/ROD8O9V0OQ

KoauuecTBO TEMIOTHI.
YV nenbHas TEIJI0€MKOCTh

https://m.edsoo.ru
/F6M7F7K8S

YpaBHEHHE TEMIIOBOTO
Oamanca. TermmooOMeH u
TEIJIOBOE PAaBHOBECHE

https://m.edsoo.ru

/ETRIC6G1



https://m.edsoo.ru/M2O9B3R1L
https://m.edsoo.ru/M2O9B3R1L
https://m.edsoo.ru/J7T1T5C3B
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https://m.edsoo.ru/C9P4B3B3E
https://m.edsoo.ru/F1S7O1S9X
https://m.edsoo.ru/F1S7O1S9X
https://m.edsoo.ru/R8O0E4G2J
https://m.edsoo.ru/R8O0E4G2J
https://m.edsoo.ru/R0D8O9V0Q
https://m.edsoo.ru/R0D8O9V0Q
https://m.edsoo.ru/F6M7F7K8S
https://m.edsoo.ru/F6M7F7K8S
https://m.edsoo.ru/E7R9C6G1Q
https://m.edsoo.ru/E7R9C6G1Q

JlaGopaTtopHnas pabota
"UccnenoBanue ABJICHUA
TETI000MeHa pu
CMEILIMBAaHUU XOJOAHON U
ropsiueit Bogsl"

https://m.edsoo.ru

/Q8RICO6H2R

Pacuer konndecTBa TEIIOTHI,
HEOOXOIMMOT0 JIJIS
HarpeBaHus Tejia u
BBIJICIISIEMOTO MM TIPU
OXJIAKICHUH

https://m.edsoo.ru
/X8HOJIWOY

JlaGopaTtopHnast pabota
"Onpenenenue yieabHOU
TEIJIOEMKOCTH BellecTna"

https://m.edsoo.ru

/H4V7Q308C

DHeprus ToMBa. Y 1eiabHas
TEIJIOTa CTOPAHUS

https://m.edsoo.ru
/M8MS5Z4K 6B

IInaBneHue n OTBCPJACBAHUC
KpUCTATNINYCCKUX TCJIL.
VY aenpHas TEII0Ta IJIaBICHUS

https://m.edsoo.ru

/D3W3A4021

JlaGopaTtopHnast pabota
"Onpenenenue yueiabHOU
TEIUIOTHI IIIaBJIeHUs abaa"

https://m.edsoo.ru
/G8POHOXS5B



https://m.edsoo.ru/Q8R9C6H2R
https://m.edsoo.ru/Q8R9C6H2R
https://m.edsoo.ru/X8H6J1W0Y
https://m.edsoo.ru/X8H6J1W0Y
https://m.edsoo.ru/H4V7Q3O8C
https://m.edsoo.ru/H4V7Q3O8C
https://m.edsoo.ru/M8M5Z4K6B
https://m.edsoo.ru/M8M5Z4K6B
https://m.edsoo.ru/D3W3A4Q2I
https://m.edsoo.ru/D3W3A4Q2I
https://m.edsoo.ru/G8P0H0X5B
https://m.edsoo.ru/G8P0H0X5B

[TapooOpazoBanue u
KoHeHcauus. Mcnapenue

https://m.edsoo.ru
/V4Y0X80O3H

Kunenue. Y nenbHas temiora
napooOpa3zoBaHus U
KOHJIEHCAllMH. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUS OT
aTMOC(EpHOTO JTaBJICHHS

https://m.edsoo.ru
/I6M5B7X7T

BrnaxHocTs Bo3ayXa.
JlaGopaTopHnas pabota
"Onpenenenne
OTHOCHUTEIIbHOW BIAXKHOCTH
BO3/IyXa"

https://m.edsoo.ru
/NOG6H8C2D

Pemenue 3amau Ha
ONpeJIeJICHUE BIAXXKHOCTH
BO3/IyXa

https://m.edsoo.ru
/D0J8G4K8H

[TpuHIMTIBI PaOOTHI TETIIIOBBIX
nsurareneil. [lapoBas
TypOuHa. /[Burarens
BHYTPEHHEI0 CTOpaHus

https://m.edsoo.ru
/J7B1BSESE

KII/I TersioBoro aBuraTess.
TennoBkie ABUTATEIN U
3alIUTa OKPYKarolel cpeibl

https://m.edsoo.ru
/S8A4KTF3F



https://m.edsoo.ru/V4Y0X8O3H
https://m.edsoo.ru/V4Y0X8O3H
https://m.edsoo.ru/I6M5B7X7T
https://m.edsoo.ru/I6M5B7X7T
https://m.edsoo.ru/N0G6H8C2D
https://m.edsoo.ru/N0G6H8C2D
https://m.edsoo.ru/D0J8G4K8H
https://m.edsoo.ru/D0J8G4K8H
https://m.edsoo.ru/J7B1B5E5E
https://m.edsoo.ru/J7B1B5E5E
https://m.edsoo.ru/S8A4K7F3F
https://m.edsoo.ru/S8A4K7F3F

3aKOH COXpaHEHHUs U
IpeBpaIleHNs SHEPTUH B
TETIJIOBBIX MTPOIIECCax

https://m.edsoo.ru
/ION7C7D71

[ToaroroBka Kk KOHTPOJIBHOMN
pabore no teme "TermnoBbie
aBieHus. MI3mMeHnenue
arperaTHbIX COCTOSIHUI
BerecTna"

https://m.edsoo.ru
[F2Z3K2F2D

KonTtponpHast pabora o Teme
"TeruioBbIE SIBICHUS.
W3meHeHune arperaTHbIx
COCTOSIHH BelrecTna"

https://m.edsoo.ru
/EOI6W3U2P

3HeKTpPI3aI_[I/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apA10B

https://m.edsoo.ru
/UTVITOV7Z

Ypok-uccnenoBasue
"DnexTpuzanus Tel
WHIYKIUEN U TIpU
CONPUKOCHOBEHUH"

https://m.edsoo.ru
/LOVOY8NIC

BzaumopencTBue 3apsyKeHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru
/H2R1J1U60



https://m.edsoo.ru/I0N7C7D7I
https://m.edsoo.ru/I0N7C7D7I
https://m.edsoo.ru/F2Z3K2F2D
https://m.edsoo.ru/F2Z3K2F2D
https://m.edsoo.ru/E0I6W3U2P
https://m.edsoo.ru/E0I6W3U2P
https://m.edsoo.ru/U7V1T0V7Z
https://m.edsoo.ru/U7V1T0V7Z
https://m.edsoo.ru/L9V0Y8N9C
https://m.edsoo.ru/L9V0Y8N9C
https://m.edsoo.ru/H2R1J1U6O
https://m.edsoo.ru/H2R1J1U6O

DNEKTpUUECKOE MoJe.
HanpspbkeHnocThb
AIEKTPUYECKOTO MOJIS.
[TpuHuMI Cyneprno3UINH
JIEKTPUUYECKUX MOJIeH

https://m.edsoo.ru

/25Q3S3U0K

Hocurenu snextpuueckux
3apsi10B. DJIEMEHTAPHBII
3apsa. CtpoeHue aToma

https://m.edsoo.ru
IX6W509KO0K

HpOBOI[HI/IKI/I U JUBJICKTPUKH.
3akoH COXpaHCHUA
QJICKTPHUUYCCKOI'O 3apsaa

https://m.edsoo.ru
/J1F4R7N4F

Pemenue 3agaq Ha
MPUMEHEHNE CBOMCTB
ANEKTPUYECKUX 3apsiI0B

https://m.edsoo.ru
/T408N8X00

DIIEKTPUUYECKUI TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.

M cTOYHUKH 3TIEKTPUYECKOTO
TOKa

https://m.edsoo.ru
/O7T7Y419])

JlericTBUA 2IIEKTPUYECKOTO
TOKa

https://m.edsoo.ru

/N6K2P6Q3U

Ypok-uccnenoBasue
"JleficTBHE AIEKTPUIECKOTO
HOJIs1 Ha IPOBOJHUKH U
JUDJIEKTPUKH"

https://m.edsoo.ru
/TIK3V1X2Y



https://m.edsoo.ru/Z5Q3S3U0K
https://m.edsoo.ru/Z5Q3S3U0K
https://m.edsoo.ru/X6W5O9K0K
https://m.edsoo.ru/X6W5O9K0K
https://m.edsoo.ru/J1F4R7N4F
https://m.edsoo.ru/J1F4R7N4F
https://m.edsoo.ru/I4O8N8X0O
https://m.edsoo.ru/I4O8N8X0O
https://m.edsoo.ru/O7T7Y4I9J
https://m.edsoo.ru/O7T7Y4I9J
https://m.edsoo.ru/N6K2P6Q3U
https://m.edsoo.ru/N6K2P6Q3U
https://m.edsoo.ru/T1K3V1X2Y
https://m.edsoo.ru/T1K3V1X2Y

3 | DnexTpuveckuil TOK B https://m.edsoo.ru
9 | Meraluiax, XUAKOCTAX U ra3ax /N4C3B6K8W
4 | Dnektpuueckas Lenb U eé https://m.edsoo.ru
0 | cocraBHBIEC YaCTH /P5GTAOWSN
Cwta Toka. JlabopatopHas
4 aGora "VIsMencHIe 1 0.5 https://m.edsoo.ru
1| P P . ' /W5X5Z8PIK
pEryJiupoBaHUE CUIIBI TOKA
DNEeKTpUUECKOe HaMpsKEHHE.
4 | Bonbst™merp. JJabopaTopHas 0.5 https://m.edsoo.ru
2 | pabota "U3mepeHue u ' /G5Z6P6UOH
pEryJINpOBaHHUE HAIPSDKEHUA "
CormnpoTHuBiIeHHE TPOBOTHUKA.
4 P P https://m.edsoo.ru
VY 1enpHOE CONPOTUBIICHUE
3 /E3Z8S7Q2Z
BEII[ECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTH
ANEKTPUUECKOTO
4 COIIPOTUBIICHUS IIPOBOJIHUKA 1 bitps:i/m.cdsoo.r
4 P pOBoA /P7S2L1M2M

OT €ro JJIMHBI, IIOHIaAn
MONEPEYHOT0 CEYCHUS U
Marepuaia"



https://m.edsoo.ru/N4C3B6K8W
https://m.edsoo.ru/N4C3B6K8W
https://m.edsoo.ru/P5G1A0W5N
https://m.edsoo.ru/P5G1A0W5N
https://m.edsoo.ru/W5X5Z8P9K
https://m.edsoo.ru/W5X5Z8P9K
https://m.edsoo.ru/G5Z6P6U0H
https://m.edsoo.ru/G5Z6P6U0H
https://m.edsoo.ru/E3Z8S7Q2Z
https://m.edsoo.ru/E3Z8S7Q2Z
https://m.edsoo.ru/P7S2L1M2M
https://m.edsoo.ru/P7S2L1M2M

3aBUCUMOCTE CHJIBI TOKA OT
HanpspbkeHus. 3akoH Oma jyist
y4acTKa Ienu

https://m.edsoo.ru
/D8J5G7Q5S

JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yyepe3
PE3UCTOP, OT COMPOTUBIICHHS
pe3ucTopa u HanpsHKeHHs Ha
pesucrope"

https://m.edsoo.ru
/R7TASGOISN

IlocienoBarenpHOE U
napajuieIbHOE COSTUHEHUS
HpOBOI[HI/IKOB

https://m.edsoo.ru

/AT7Q8YS5P7B

JlaGoparopHas paboTa
"IIpoBepka mpasuiia
CJI0’KEHHsI HANPSKEHUH NTpU
MOCJIeI0BAaTEIbHOM
COEJIMHEHUH JIBYX
pe3uctopoB”

https://m.edsoo.ru
/M1C7Z7D9S

JlaGopaTtopHnast pabota
"ITpoBepka nmpaBuiIa AJIs1 CHIIbI
TOKa IPH MapajieIbHOM
COEIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru
/D3J6REN6E



https://m.edsoo.ru/D8J5G7Q5S
https://m.edsoo.ru/D8J5G7Q5S
https://m.edsoo.ru/R7A5G0I8N
https://m.edsoo.ru/R7A5G0I8N
https://m.edsoo.ru/A7Q8Y5P7B
https://m.edsoo.ru/A7Q8Y5P7B
https://m.edsoo.ru/M1C7Z7D9S
https://m.edsoo.ru/M1C7Z7D9S
https://m.edsoo.ru/D3J6R8N6E
https://m.edsoo.ru/D3J6R8N6E

Pewenue 3anau Ha
npuMeHeHue 3akoHa Oma Juist
Pa3IMYHOrO COSAMHEHUS
IIPOBOJIHUKOB

https://m.edsoo.ru
[ATSOW2R1W

Pabora 1 momHoCTH
3JIEKTPUYECKOT0 TOKA. 3aKOH
[xoyins-Jlenna

https://m.edsoo.ru
/E4A273D7T

JlaGopaTopHnas pabota
"Onpenenenue padboOThl U
MOIIIHOCTH 3JEKTPUYECKOTO
ToKa"

https://m.edsoo.ru

/E2P6V8C3Q

DNEKTPUYECKHE LIENU U
HOTPEOUTEH FITEKTPHUUECKON
sHepruu B O6bITYy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru
/R7TF2V1B5T

ITocrostHEEIC MAarHuThbl, UX
B3aHMOHCﬁCTBHC

https://m.edsoo.ru
/Z0C9CIMS8S

Ypok-uccienoBanue
"N3yuenne nonei
HMOCTOSHHBIX MarHuToB"

https://m.edsoo.ru
/T1IK1R5T7B

MaruutHoe nosie. MarautHoe
Iojie 3eMIIU U €T0 3HaYECHUE
U1 JKU3HHU Ha 3eMiie

https://m.edsoo.ru
/A1B1G4M9L



https://m.edsoo.ru/A7S0W2R1W
https://m.edsoo.ru/A7S0W2R1W
https://m.edsoo.ru/E4A2Z3D7T
https://m.edsoo.ru/E4A2Z3D7T
https://m.edsoo.ru/E2P6V8C3Q
https://m.edsoo.ru/E2P6V8C3Q
https://m.edsoo.ru/R7F2V1B5T
https://m.edsoo.ru/R7F2V1B5T
https://m.edsoo.ru/Z0C9C1M8S
https://m.edsoo.ru/Z0C9C1M8S
https://m.edsoo.ru/I1K1R5T7B
https://m.edsoo.ru/I1K1R5T7B
https://m.edsoo.ru/A1B1G4M9L
https://m.edsoo.ru/A1B1G4M9L

IToaroTroBka K KOHTPOJIBHOMN
pabote 1o Teme
"DnexkTpuueckue 3apsabl.
3apspKeHHbIE Tea U UX
B3aUMO/JICHCTBUA.
[IoCTOSTHHBIN 3JIEKTPUYECKUI

TOK"

https://m.edsoo.ru
/LSD2E0L40O

KonTponbhas pabota no Teme
"DIeKTpUUECKHEe 3apsibl.
3apspKeHHBIE Tea U UX
B3aUMO/JICUCTBUA.
[ToCTOSTHHBIN 3JIEKTPUYECKUI
Tok" / Beepoccuiickas
poBepoyHas paborta

https://m.edsoo.ru
/GTX7C706X

PesepsHblil ypok. Pabora ¢
TEKCTaMH TI0 TEME
"TTocTOSTHHBIN ANEKTPUUYECKUI
ToK" / Beepoccniickas
npoBepoyHas paboTa

https://m.edsoo.ru
/FSD8DI9T8N

OmneiT OpcTena. MaruutHoe
I10JI€ DJIEKTPUYECKOI0 TOKA
MarauTHoO€ 1oJie KaTyIIKH C
TOKOM

https://m.edsoo.ru

/TOL1S9K0Q



https://m.edsoo.ru/L5D2E0L4O
https://m.edsoo.ru/L5D2E0L4O
https://m.edsoo.ru/G7X7C7O6X
https://m.edsoo.ru/G7X7C7O6X
https://m.edsoo.ru/F5D8D9T8N
https://m.edsoo.ru/F5D8D9T8N
https://m.edsoo.ru/T9L1S9K0Q
https://m.edsoo.ru/T9L1S9K0Q

[Ipumenenue
JJIEKTPOMArHuTOB B TEXHUKE.
JlaGopaTtopHnas pabota
"N3yuenue neiicTBus
MarHUTHOTO TIOJIST Ha
MPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru
/M8VINSDOL

DIIeKTPOABUTATEIb
IIOCTOSIHHOT'O TOKa.
Hcnons3oBanue
ANEKTPOJBUIATEIICH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabota "KoHcTpynpoBanue u
u3y4yeHue padoThl
aNeKTpoBHUraress'

https://m.edsoo.ru
HIVTATC2I

Omneiter @apanes. 3akoH
3JIEKTPOMarHUTHOM
uHaykuuu. [Ipasuio Jlenna

https://m.edsoo.ru
/ESLSMOH4W

Onekrporeneparop. CriocoObI
MOJTYYCHUS DIIEKTPUICCKON
SHEPruu. DJIEKTPOCTAHIINU HA
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPIUU

https://m.edsoo.ru
/FEH8WIRE&I



https://m.edsoo.ru/M8V9N8D0L
https://m.edsoo.ru/M8V9N8D0L
https://m.edsoo.ru/J1V7A7C2I
https://m.edsoo.ru/J1V7A7C2I
https://m.edsoo.ru/E8L8M0H4W
https://m.edsoo.ru/E8L8M0H4W
https://m.edsoo.ru/F8H8W9R8I
https://m.edsoo.ru/F8H8W9R8I

IToaroroBka Kk KOHTPOJIBHOMN
6 | pabore 1o Teme | https://m.edsoo.ru
5 "DneKTpuuecKue u /GIL3L2X7L
MarduTHbIE IBIeHUS"
KonTtponbHas pabora o Teme
6 ek B | https://m.edsoo.ru
6 JIEKTPUUYECKUE U Y IXSR3FON
MArHuTHBIE BJIeHUS"
PesepBHslil ypok. PaGora ¢
6 TeKcEaMH H(?IT)eMe "TeruioBble 1 https.//m.edso0.ru
7 " [J1J3F9B6T
SIBIICHUS
PesepBHsliil ypok. PaGora ¢
6 TeKC"I;aMI/I ng;eMe | https://m.edsoo.ru
8 /POI2D8KOW
"Mar"auTtHsble SBiaeHud"
OBIHIEE KOJIMYECTBO
t 68 14.5

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/G1L3L2X7L
https://m.edsoo.ru/G1L3L2X7L
https://m.edsoo.ru/Y2X8R3F0N
https://m.edsoo.ru/Y2X8R3F0N
https://m.edsoo.ru/J1J3F9B6T
https://m.edsoo.ru/J1J3F9B6T
https://m.edsoo.ru/P9I2D8K0W
https://m.edsoo.ru/P9I2D8K0W

9 KJIACC

N KoumnuectBo yacos
DJIeKTPOHHbIE
Jlara P
L KonTpounb IIpakTnuec uugposbie
Tema ypoka Bce HU3Y4YeH
/ HbIE KHe . o06pasoBarelib
ro
I padoThI padoThI HbI€ pecypchl
MexaHuveckoe JBUKEHHUE. 1 https://m.edsoo.r
MarepuanbsHas TOUKa w/F4G6CIM7F
Cucrema orcuera.
OTHOCUTEIHHOCTD 1 itps://m.edsoo.r
u/NSCOFSFSF
MEXaHUYECKOTO IBUKEHUS
PaBHOMEpHOE ITPAMOJIMHEWHOE 1 https://m.edsoo.r
JBIDKEHUE wWY4X4HTN6C
HepaBHomepHOE
MPSIMOJIMHEVHOE JIBUKEHUE. 1 https://m.edsoo.r
CpenHsisi 1 MTHOBEHHAs w/VOU7B4D1Z
CKOpPOCTH
[IpssmonuHeitHOE
aBHOYCKOPEHHOE JBMKCHHE 1 hitps://m.edsoo.r
PABHOYCIOp ' wJOP6I2ROH
Yckopenue
CKopocCTh MPSMOIIMHENHOTO
https://m.edsoo.r
PaBHOYCKOPEHHOTO JIBUKCHUS. 1

I'paduk ckopoctu

wW/MOIE1I4S5N



https://m.edsoo.ru/F4G6C1M7F
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https://m.edsoo.ru/M9E1I4S5N
https://m.edsoo.ru/M9E1I4S5N

JlaGopaTopHnas pabota
"OnpenesieHnue yCKOPEHUs Tejia

https://m.edsoo.r

7 MIpY PAaBHOYCKOPEHHOM ) WOOPRSAC L]
JBIDKSHUH 110 HAKJIOHHOU
IUIOCKOCTH"

g CB00OOIHOE MajieHuE TEJI. https://m.edsoo.r
Ompblte! I"anuies uw/lI9Y372]1G
PaBHOMEpHOE ABMXKEHUE TTO

9 okpyxHocTu. Ilepuon u yacrora https://m.edsoo.r
obparenus. JInaeHas u w/RSK1U9LA4L
YIJI0Bast CKOPOCTH

1 LlenTpocTpemuTenbHoOE https://m.edsoo.r

0 YCKOpEHHE WASO9KINOU

1 [Iepssbiit 3ak0H HproTOHA. https://m.edsoo.r

1 Bexkrtop cunbl uw/H6G2I7N4R

1 Bropoii 3akon Herorona. https://m.edsoo.r

2 PaBHOelicTBYIOIIASA CHITa w/F8STNITSN

1 Tpernii 3akoH HproTOHA. https://m.edsoo.r

3 Cynepno3unust Cui u/S5W4B2VOR

1 Pemenue 3aga4 Ha npUMEHEHUE https://m.edsoo.r

4 3akoHOB HeroToHa wWX4E7S7E6C

9]

Cuna ynpyroctu. 3akoH ['yka

https://m.edsoo.r
w/WOR3BOB2E
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Pemenne 3agau o reme «Cuia

https://m.edsoo.r

6 | ympyrocti» wNINSUOH1O0
JlaboparopHnas padborta
! «On I; eJ'II;HI/ICI:KCCTKOCTI/I bitps: -uedsoo.r
7 peAl wJOR6G3A10
PYKUHBDY
1 Cuna Thems https://m.edsoo.r
8 P W/X7J9P9SSE
1 Pemenne 3amgad mmo teme «Cuna https://m.edsoo.r
9 TPEHUS» wZ7K60Q4V2V
JlaboparopHuas padbora
2 "On Ie) e IG)HI/IG FI)coaq)(bm HEHTa hitps://n.edsoo.r
0 peaet R WUSB6RIVO0Z
TPEHHSI CKOJIBKCHHUS
Pemenue 3agau mo reme
2 "3akonbl Herorona. Cuia bitps:onedsoo.r
1 ) u/B6USWIARZ
ynpyroctu. Cuna Tpenus"
Cuia TSOKeCTH U 3aKOH
2 BCEMUPHOI'O TATOTEHHUS. https://m.edsoo.r
2 YckopeHue cBOOOIHOTO wWD9E4E9I127
MageHust
VYpok-koHdpepenuus "/[Bmxenue
2 T€JI BOKPYT I'PaBUTALIMOHHOTO https://m.edsoo.r
3 nenTpa (ConHe4yHas cucteMa). w/T414P7P8W

TamaxTukn"
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https://m.edsoo.ru/T4I4P7P8W

Pemenue 3amau nmo teme "Cuita
TSDKECTH Y 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.r
w/Z7P614D6B

[IepBas kocMHu4ecKast CKOpOCTb.
HesecomocTs 1 neperpysku

https://m.edsoo.r
uw/Q3T3V3Z0Y

PaBHOBecue maTepuaibHOW
TOYKH. AOGCOIIOTHO TBEPIOL
Tesio. PaBHoBecue TBEPAOTO
TeJa ¢ 3aKPEIUIEHHON OChIO
BpallleHusl. MOMEHT CHJIBL.
[lenTp TsKECTH

https://m.edsoo.r
u/P1A7D407W

PaBHOBecue maTepuaibHOW
TOUYKH. AGCOTIOTHO TBEPAOE
Teso. PaBHOBecHe TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO
BpallleHusi. MOMEHT CHIIBL.
LlenTp TsxecTn

https://m.edsoo.r
w/HIOWIS5WS8T

Pemenue 3agad mo reme
"MowmeHT cuinsbl. Llentp
TSKECTH"

https://m.edsoo.r
w/B8T6J2J6K

[ToaroroBka Kk KOHTPOJIBHON
pabote no Teme "MexaHn4eckoe
nBIKeHue. BzaumonencTaue

TCJI

https://m.edsoo.r
w/I5X6B0OB1I
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KonTponbhas pabota no teme

3 "MexaHn4yeckoe ABUKEHUE bitps: -oLedsoo.r
0 coroe A ' WWIVSP6V3B
B3zaumopeiictBue Ten"
HNmnynsc Tena. UMImysabc CUIIBL.
3 3aK0oH COXpaHEHUsI UMITYJIbCa. https://m.edsoo.r
1 Yipyroe u HEyIpyroe w/D5SU2T9J5B
B3aMMOJICICTBHE
3 Pemenue 3anay no teme "3akoH https://m.edsoo.r
2 COXpaHEHHUs uMIyJbca' uw/M6H4V1Q6L
Ypok-KoH(pepeH s
3 "lf aKTI/IBH(b P B:II)K e B https://m.edsoo.r
3 © OF ABIDREHHE w/N2S4USIST
IIPUPOJIE U TEXHUKE
3 Mexanuueckas pabota u https://m.edsoo.r
4 MOIIHOCTb uw/S3V3B4VIT
3 PabGota cuIIBI TSDKECTH, CHITBI https://m.edsoo.r
5 YHPYTOCTH U CHIIBI TPEHHUS w/NO6NI9E3J4U
JlaGopartopHas paboTa
«Omnpenenenue padbOThI CUIIBI
3 . eHI;I:[H 0 aBII:—)IOMe oM https://m.edsoo.r
6 P pup P w/J1G1B4T2Q
JBUKEHUU TeJia 110
TOPU30HTAJILHOM TOBEPXHOCTH»
3 CBs3b 3HEPTUH U PaOOTHI. https://m.edsoo.r
7 IToreHunanbHas sHEprus u/C2V7B6E21
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Kunernueckas sneprusi.
Teopema 0 KUHETUYECKOM
SHEPIruu

https://m.edsoo.r
wJ3T8L3DST

3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKe

https://m.edsoo.r
w/M8VOW3IW3F

JlaGopaTtopHnast pabora
«M3y4eHune 3aK0Ha COXpaHEHHUSI
SHEPTHH»

https://m.edsoo.r
w/M3S2Y8J1H

KonebarensHoe ABUKCHUEC U €T'O
XApaKTCPUCTHKH

https://m.edsoo.r
w/S2N5SG8W2K

3aryxaromue KojaedaHusl.
BoinyxneHHble Kosie0aHusl.
Pe3onanc

https://m.edsoo.r
wN3SOWIUSE

Maremarnueckuii u
NPY>KUHHBIA MasTHUKH

https://m.edsoo.r
w/I9M6I4R7Z

Ypok-uccienoBanue
«3aBUCUMOCTb MIEPUOJA
KoJie0aHu# OT )KECTKOCTH
MPY>KUHBI U MacChl Fpy3a»

https://m.edsoo.r
wY4K3YS5P8X

IIpeBpalenue 3Hepruu Npu
MEXaHUYECKUX KOIeOaHmsIX

https://m.edsoo.r
uw/L4W6V5Y9oU

JlaGoparopHas paboTa
«OrmpenesneHue 4acToThl U
nepuoaa KonebaHuit
NPYXKHHHOTO MasTHUKa»

https://m.edsoo.r
w/DA4TI9R1F5R
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JlaGopaTtopHnas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoJia KojebaHuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
MacChI TPy3a»

https://m.edsoo.r
w/S4AMT7LAW3V

MexaHudeckue BOJIHBL.

CBoiicTBa MEXaHUYECKUX BOJH.

HpOIIOJII)HI)IG H IOICPCUHBIC
BOJIHBI

https://m.edsoo.r
w/B2F6X2X0R

VYpok-koH(pepeHus
"MexaHH4eCcKHe BOJIHEI B
TBEPAOM Teie. CelicMuYecKue
BOJIHBI"

https://m.edsoo.r
w/W1WOM9JOM

3Byk. Pacnipoctpanenue n
OTpakCHHE 3BYyKa

https://m.edsoo.r

wATRIUTSTQ

Ypok-uccnenoBasue
"HaOironenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThHI"

https://m.edsoo.r
u/N4Z4K9Co9Y

FpOMKOCTB 3BYKa 1 BBICOTA
TOHA. AI(YCTI/I‘-ICCKI/Iﬁ PE30HAHC

https://m.edsoo.r

w/J1R2M3Q3W

VYpok-koHpepeHuus
"V1pTpa3Byk U MH(pa3BYyK B
IIPUPOJIE U TEXHUKE"

https://m.edsoo.r

w/U3WIQT7RIS
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[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "3aKOHbI
coxpaHeHus. MexaHu4ecKue
KoJieOaHHs U BOJIHEI"

https://m.edsoo.r

wWE8M2Q6TS5V

KonTponbhas pabota no teme
"3aKOHBI COXpAHEHMUS.
Mexannueckue KoneOaHus u
BOJIHBI"

https://m.edsoo.r

w/V4G6VI1F4Q

DIIeKTPOMarHuTHOE TOJIE.
DJIEKTPOMAarHUTHbIE BOJIHBI

https://m.edsoo.r

wU6Q7S6X6F

CBoiicTBa OJICKTPOMATrHUTHBIX
BOJIH

https://m.edsoo.r
w/K7B7Z4W6C

Ypok-konpepentus "[lkana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonb3oBanue
3JIEKTPOMAarHUTHBIX BOJIH JIsI
COTOBOM CBSI3U"

https://m.edsoo.r
w/SOU6RSIIC

Ypok-uccnenosanue "M3ydenne
CBOICTB 2JIEKTPOMAarHUTHBIX
BOJIH C TIOMOIIIbIO MOOMIJIBHOTO
tenedona"

https://m.edsoo.r
w/T3R1ROCSI
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Pemenue 3amau Ha onpenencHue
YaCTOTHI U JJIUHBI
3JICKTPOMArHUTHOW BOJTHBI

https://m.edsoo.r

w/Q2VS5N7RSJ

DneKTpOMarHuTHas pupoia
cBeta. CKOpOCTb CBeTa.
BonHOBBIE CBOliCTBa cBeTa

https://m.edsoo.r
w/S1UOFIL6Y

WcTounukm cBeTa.
[IpssmonunenHoe
pacrpocTpaHEeHHE CBETA.
3armenust Connua u JIyHbl

https://m.edsoo.r

w/Q8A4S9T4)

3aK0oH OTpa)KEHHUs CBETA.
3epkana. Pemenue 3a1au Ha
MMPUMCHCHHUEC 3aKOHA OTPAKCHUA
CBETa

https://m.edsoo.r
WZ5A3H2U4R

[Ipenomnenue cBera. 3akoH
TIPEJIOMIICHUS CBETa

https://m.edsoo.r
uw/M2H2C8U4S

ITonHOE BHYTpEHHEE OTpaKEHUE
ceeta. Mcrionp30BaHNE TOJTHOTO
BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJIAX

https://m.edsoo.r
w/N4S3PSEST
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JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH

6 JIa IIPEJIOMJIEHUS CBETOBOIO hitps://m.edsoo.r
6 | YAnP WS3DINGTIT
Jy4a OT yrJia MaJieHus Ha
rpaHuue "Bo31yX-cTeKio""
Ypoxk-koHpepeHuus
"M croip30BaHue IIOIHOTO
6 ) https://m.edsoo.r
. BHYTPEHHETO OTPaKEeHUS: WYOT3KTBON
CBETOBOIBI, ONITUKOBOJIOKOHHAS
CBSI3b"
6 JInasel. Onrudeckas cuiia https://m.edsoo.r
8 JINH3EI w/I7VON3C6C
6 [TocTpoenue n3obpakeHuii B https://m.edsoo.r
9 | nmm3ax wK6Z010T2C
JlaGopaTtopHnast pabota
7 "Onpenenenne GOKyCHOTO https://m.edsoo.r
0 pacCTOSIHUSA U ONITHYECKOMN CHJITBI wI8JSCI1E2F
cobuparomiei TuH3bI"
VYpok-koHpepeHINA
/ "(g)nanecE)HS J'H/IIII-I3OBI)IG hitps:/m.edsoo.r
1 w/X3H9I0OW7U
npuOops!"
7 I'ma3 xak onrrnueckast cCucTeMa. https://m.edsoo.r
2 3peHue wW/REM7QS5I1A
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7 Ypok-koudepenmus "JlepexTo https://m.edsoo.r
3 3penusi. Kak coxpanuts 3penue" u/N6D1A6Z3Q
Pasnosxenue 6enoro ceera B
7 criektp. OnbiTel HptoTOHA. https://m.edsoo.r
4 CrnosxeHue CeKTpaIbHbIX u/G60601HOY
uBeToB. Jlucrnepeus cBera
JlabopaTtopHast pabota "ONbIThI
0 Pa3JIOKEHUIO OEJI0oro CBETa B
! CIIEKTpP M BOCIIPUATHIO LIBETA hutpsii.edsoo.r
5 P P 5 WR7U7B4PIK
MPEAMETOB MPU UX HAOIIIOICHUHT
yepes [BETOBbIC (DUIBTPHI"
VYpok-npaktukyM "BonHOBbIE
! CBlz)ﬁCTli. CBeT:N)[:[I/ICHe cus bitps:onedsoo.r
6 - AWCTIEpEI, WT2L4Z0XST
uHTepdepeHIms u Tudpaxius
7 OnpiTel Pezepdopaa u https://m.edsoo.r
7 MJIaHETapHask MOJENb aTOMa wX9G1Z8I11P
7 [Tocrynarer bopa. Moaens https://m.edsoo.r
8 atoma bopa w/A7C3CI9BSV

Hcnyckanne u norionieHme
cBera atomoM. KBaHTEL
JInHenyaTeie CIIEKTPBI

https://m.edsoo.r

w/C6Q6K4B0B
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https://m.edsoo.ru/C6Q6K4B0B

8 Ypok-npaktukym "HaOmronenue https://m.edsoo.r

0 CIEKTPOB UCITyCKaHUs" w/U5D5G7M30

8 PannoakTUBHOCTE U €€ BUIBI https://m.edsoo.r

| A A WESV7FOP1X

8 CtpoeHue aTOMHOTO si/1pa. https://m.edsoo.r

2 Hyxiionnas moznens w/G0A9Q8P4U

8 PanroakTrBHBIE TPEBpAILICHUS. https://m.edsoo.r

3 | Hsoronsl uw/G2V8Z1YSN
Pemrenue 3agay mmo reme:

8 P A THOAK THEHELS https://m.edsoo.r

4 A wJ7K2G5V5L
npeBpaiieHus”

8 Henron HoAvbacHana https://m.edsoo.r

5 cpHoaLTToypactian WV3WTAIK3C
VYpok-koHpepeHTNA

8 "Ppa I/IO&K”;EIBII)-IBI: U3JIyYEHUS B hitps/m.edsoo.r

6 5 YT WTISOPGISI
PHUPOJIe, MEIUIINHE, TEXHUKE
SnepHbie peakuu. 3aKOHBI

8 COXpaHEHHUs 3apsAJ0BOrO U https://m.edsc0.r

7 P AR WNSO7SON3K
MAacCOBOT'0O YHCEI

8 DOHeprus CBSI3U ATOMHBIX SJIEP. https://m.edsoo.r

8 CBs13b Macchl U DHEPTUH u/Q4MOU0X5G

8 Pemrenue 3agad mo reme https://m.edsoo.r

9 "SI nepublie peakun" w/I0LOS3U6W
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Peaknuu cuHTe3a u neaeHus
snep. UcTouHUKY SHEprun
CouHiia 1 38631

https://m.edsoo.r
w/T3A7TILIG

Ypok-koHpepenmus "Anepuas
sHepreTuka. JlencTBus
paZMOaKTHBHBIX U3Ty4YCHUN HA
JKUBbIE OpraHU3MbI"

https://m.edsoo.r
wX102Z5W30

[ToaroroBka K KOHTPOJIBHON
pabore 1o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBBIC siBIEHUS"

https://m.edsoo.r
w/LI9Y3H&I2X

KonrtponbHas pabora no reme
"DNEeKTPOMarHuTHOE MOJIE.
ONEeKTPOMarHUTHHIE BOJHBI.
KBanrtoBsie siBneHUs"

https://m.edsoo.r
u/03Z8X0G5V

[ToBTOpeHue, 060b1IIeHNE.
JlaGopaTtopubie paboTHI 1O
Kypcy "B3aumopeiictBue ten"

https://m.edsoo.r
w/G3Y700L6R



https://m.edsoo.ru/T3A7T9L9G
https://m.edsoo.ru/T3A7T9L9G
https://m.edsoo.ru/X1O2Z5W3O
https://m.edsoo.ru/X1O2Z5W3O
https://m.edsoo.ru/L9Y3H8I2X
https://m.edsoo.ru/L9Y3H8I2X
https://m.edsoo.ru/O3Z8X0G5V
https://m.edsoo.ru/O3Z8X0G5V
https://m.edsoo.ru/G3Y7O0L6R
https://m.edsoo.ru/G3Y7O0L6R

[ToBTOpEHME, 000OIICHUE.
Pemenuie pacueTHbIX U
KayeCTBEHHBIX 33/1a4 10 TEME
"TerutoBble npouecch”

https://m.edsoo.r
w/I8U6K308L

[ToBTOpEeHME, 000OIICHHE.
Pemienue pacdyeTHbIX U
KAaYeCTBEHHBIX 3a/1a4 10 TEME

"KII/] TermoBbIx aBurarenei”

https://m.edsoo.r
w/I1C611UOW

[ToBTOpEHME, 000OIICHUE.
Pemienue pacuyeTHbIX U
KaueCTBEHHBIX 3a/a4 110 TEME
"KII/] anextpoycTaHOBOK"

https://m.edsoo.r
w/MOII703R8N

[ToBTOpenue, o6o0IIEHHE.
JlaGopaTopHnbie pabOTHI 1O
Kypcy "CBeToBble siBIeHUS"

https://m.edsoo.r
u/N3C8J6N4B

[ToBTOpenue, o6oOIIeHNE.
Pabora ¢ TekcTamu 1o Teme
"3aKOHBI COXpaHEHUs B
MexaHuke"

https://m.edsoo.r
W/NINSZ9T4L

[ToBTOpenue, o6o0IIeHNE.
Pabota c Tekcramu o Teme
"Konebanust 1 BOTHBI"

https://m.edsoo.r

w/P8W1Q5R7G



https://m.edsoo.ru/I8U6K3O8L
https://m.edsoo.ru/I8U6K3O8L
https://m.edsoo.ru/I1C6I1U0W
https://m.edsoo.ru/I1C6I1U0W
https://m.edsoo.ru/M9I7O3R8N
https://m.edsoo.ru/M9I7O3R8N
https://m.edsoo.ru/N3C8J6N4B
https://m.edsoo.ru/N3C8J6N4B
https://m.edsoo.ru/N9N5Z9T4L
https://m.edsoo.ru/N9N5Z9T4L
https://m.edsoo.ru/P8W1Q5R7G
https://m.edsoo.ru/P8W1Q5R7G

1 [ToBTOpEHME, 000OIICHUE.

0 PaG 1 https://m.edsoo.r
aboTa ¢ TEKCTaMH 110 TEME W/DAVOZOMOI

1 "CBeTOBEIE ABJIEHUA"

1 [ToBTOpenue, 06001EHNE.

0 PaG 1 https://m.edsoo.r
aboTa ¢ TEKCTaMH 110 TEME WLSIOU6G3L

2 "KBanToBas u sinepHas ¢pusuka'

BIIEE KOJIMYECTBO HACOB
OBIII OJ1 CTBO CO 102 7

I10 ITPOT'PAMME



https://m.edsoo.ru/D4V0Z0M0I
https://m.edsoo.ru/D4V0Z0M0I
https://m.edsoo.ru/L5I9U6G3L
https://m.edsoo.ru/L5I9U6G3L




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIACC
Koxa
npoBeps o
IIpoBepsiemble MpeAMeETHBIE Pe3yJbTAaThl 0CBOCHHSI OCHOBHOM
€MOro .
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs
pe3yJbT
ara
1.1 HCII0JIb30BaTh U3yYEHHBIE MOHITHS
1 2 pa3HanTb SABJICHUA I10 OIIMCAHUIO UX xapaKTepHHx CBOﬁCTB 1 Ha OCHOBE OIIBITOB,
) JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE
pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (U3NYECKUX SIBICHUH B OKPYKAIOIIEM
13 MHpE, B TOM YHCie (PU3HYECKUE SIBICHHUS B IMPUPOJEC, HPHU ATOM IEPEBOIAHUTH
’ MPAKTUYECKYIO 3a/1a4y B YUeOHYIO, BBIICISTH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHU)
(bU3UYECKUX SBICHUN
OMHCHIBATh M3y4YCHHBIE CBOWCTBA Tel H (DU3HUECKHUE SBJICHUS, HCIOIb3Ys
busznyecKre BENMYUHBL, TPU OMHCAHUH MTPABIIIBHO TPAKTOBATh (PU3UUYECKUIN CMBICI
14 UCIIONIb3YEMBIX BEIIMYUH, UX OOO3HAUEHUS U EIUWHUIBI (PU3MYECKHX BEIUYUH,
HAXOJUTh (OPMYJIBI, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYHHY C JAPYTUMHU
BCJIIMUYMHAMMU, CTpOI/ITI) Fpa(l)I/IKI/I I/I?,y‘ICHHBIX 3aBI/ICI/IMOCT€I\/'I (1)I/ISI/I‘~IGCKI/IX BCJIMYHUH
XapaKkTepu30BaTh CBOWCTBA Tel, (HU3MYECKHE SBICHUS W TPOIECCHI, HCTOIb3Ys
1.5 M3YYEeHHBIE 3aKOHBI, TIPU 3TOM JaBaTh CJIOBECHYIO (DOPMYIHpPOBKY 3aKOHa U
3aIIUChIBATH €I'0 MAaTEMATHUYCCKOC BBIpa)KeHI/Ie
06’I)${CH${TI) Q)HSI/ILIeCKI/Ie SIBJICHUA, Hpoueccm %1 CBOfICTBa TG.]'I, B TOM 4YHCJIIC U B
KOHTEKCTE CUTyalHUl NPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH
1.6 MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHHE U3 | — 2 JTOTHYECKHX IIaroB
c omopoii Ha 1 — 2 M3YYCHHBIX CBOWCTBAa (PU3UYECKUX SIBICHUH, (HU3HMUECKUX
3aKOHA WJI 3aKOHOMEPHOCTH




1.7

pemath pacuéTHble 3a7aud B 1 — 2 1eiicTBUS, UCIONB3YS 3aKOHBI U (HOPMYIIBI,
CBsI3pIBAIOINME (DU3MYECKUE BEIMYMHBL HAa OCHOBE aHAlHM3a YCIOBUS 3aJaud
3aMUCBIBAaTh KPATKOE YCIOBUE, MOJCTABIATH (PU3NYECKHE BEIMYUHBI B OPMYIIBI U
IPOBOJUTH PACUYETHI, HAXOJUTH CIIPABOYHBIC JAHHbIC, HEOOXOIUMBIE ISl PEIICHUS
3ajjay, OLEHUBATh PEAIUCTUYHOCTh MOTY4€HHON (U3NYECKOI BETMUNHBI

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIMTh IpPHU MOMOLIM (PU3HMUECKUX
METOJOB, B ONMCAHUU MCCIIEJOBAaHUSA BBIACIATH IIPOBEPSAEMOE IPEAIIOIOKCHUE
(runoresy), pa3nuuyaTh M HMHTEPIPETHPOBATH IOJIYUYEHHBIM pe3yJabTaT, HAXOIUTb
OLIMOKH B XOJI€ OTIBITA, I€IaTh BBIBOJBI 110 €T0 Pe3yJIbTaTaM

1.9

MPOBOAUTH OMbBITHI O HAOMIOAEHUIO (PU3MYECKUX SBICHUM WM (U3HUECKUX
CBOMCTB Ted: (QOopMyIupOBaTh TMpOBEpsieMble MPEANOJIOKEHUs, CcoOUpaTh
YCTaHOBKY M3 TIPEUIOKEHHOTO OOOpYAOBaHUs, 3alMUCBhIBaTh XOJ OMNBITa U
(bopMyITUpPOBaTH BHIBOIBI

1.10

BBINOJIHATG IPSIMbIE HM3MEPEHHUS C MCIOJb30BAaHMEM AHAIOTIOBBIX U LU(POBBIX
npuOOpOB, 3alMChIBaTh IMOKa3aHUsA NPUOOPOB C Y4ETOM 33JaHHOM abCONIOTHON
IIOTPELIHOCTH U3MEPEHUIN

MPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJHOM (hM3MUYECKON BETMUMHBI OT APYroi
C UCIOJIb30BaHUEM MNPSAMBIX M3MEpPEHHI, y4acTBOBaTh B IUIAHUPOBAHUU y4eOHOTO
UCCIIEIOBaHMsI, CcOOMpaTh YCTAaHOBKY U  BBINOJHATH HW3MEPEHHs, CIeays
MPEJIOKEHHOMY IJIaHy, (UKCUPOBATh pE3yNbTAaThl IMOJYYEHHOH 3aBUCHUMOCTH
(bu3NYECKUX BEIMYUH B BUJIE NIPEITIOKEHHBIX TaOIUI] ¥ TpaduKOB, J€/1aTh BHIBOJIbI
10 pe3yapTaTaM HUCCIEA0BaHUS

1.12

IIPOBOANTH KOCBEHHbIE M3MEpPEHUsI (PU3NUYECKUX BEJINYMH, CIEAys MPEeasIoKEHHON
WHCTPYKUMU: TpPU BBINOJIHEHUH HW3MEPEHUH CcOoOMpaTh HKCIEPUMEHTAIbHYIO
YCTaHOBKY Y BBIYHCIIATH 3HAYEHUE NCKOMOW BEJIMUNHBI

1.13

coONIo/IaTh TpaBHJa TEXHUKH OE30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
obopynoBaHueM

1.14

yKa3blBaTh MPUHIUMBl JEHCTBUS NPUOOPOB M  TEXHUYECKUX  YCTPOUCTB,
XapaKTepu30BaTh MPUHLMUIBI JEHCTBUS H3YYEHHBIX NPHOOPOB M TEXHUYECKHX
YCTPOMCTB C MOMOUIbIO UX OMHMCAHUS, UCIIONB3Ys 3HAHUSI O CBOMCTBAX (PU3MUECKUX
SBJICHUN U HEOOXOAMMbIe (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPHUMEPHl (HAXOAUTh HHGOPMAIMIO O MPUMEpax) MPAKTUYECKOTO
UCIONIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM XU3HU NJsi oOecriedeHus
0e30MmacHOCTH TMpU OOpalllEeHUH C MpUOOpamMu M TEXHHUYECKHMMH YCTpPOICTBamH,
COXpaHEHMsI 3/I0pOBbS U COONIOJICHHUS HOPM DKOJIOTUYECKOTO TOBEACHHS B
OKpY:Kalolleu cpene

1.16

OCYIIECTBIISATH OTOOP MCTOUYHUKOB MH(pOpMAIK B ceTu IHTepHET B COOTBETCTBUU
C 3aJlaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHUW U MYTEM
CPaBHEHMsI PA3IMYHBIX HCTOUYHUKOB BBIIEIATH MH(MOPMALIMIO, KOTOpasl SBISETCS
MIPOTUBOPEUMBOM U MOXKET OBITh HEJOCTOBEPHOI

UCIONIb30BAaTh TPHU  BBINOJHEHUH Y4e€OHBIX 3aJaHUil  Hay4YHOMNOIYISPHYIO
auTepatypy (U3MUYECKOTO COJEp:KaHHUs, CIIPaBOYHbIE MaTEpUaNbl, PECYPChl CETH
WutepHer, Bnagerb NpuéMaMU KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIUK U3 OJJHON 3HAKOBOW CUCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHBIE KPATKME MUCHMEHHBIC M YCTHBIE COOOIIEHHUSI HA OCHOBE 2
— 3 UCTOYHUKOB MH(pOpMANU (PUZUIECKOTO COJIEPIKAHHS, B TOM YHCIE IMyOIMIHO
JIeJIaTh KPAaTKUE COOOIIEHUS O Pe3ysibTaTaX MPOCKTOB MM YIeOHBIX UCCIICOBAHUIA,
Opy 3TOM TPAMOTHO HCIIOJIb30BaTh W3YYCHHBIH MOHATUHHBIA amnmapaT Kypca
(bU3HKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3eHTaIei

1.19

MIPH BBITIOJIHEHUHU yYEOHBIX MPOEKTOB M HCCIEAOBAHUN paclpeaesiTh 00S3aHHOCTH
B IPYIIE B COOTBETCTBUM C IOCTABJIEHHBIMU 3aJa4aMU, CJIEAUTH 3a BBINOJHEHUEM
IUIaHa JEeHCTBHUH, aJeKBaTHO OIIEHWBATh COOCTBEHHBLIM BKIIAJ B AEATEILHOCTH
TpYyNIbl, BBICTPAaUBATh KOMMYHUKATUBHOE B3aMMOJIECHCTBUE, YUHMTHIBAs MHEHUE
OKPYKarOIIHNX

8 KVIACC

Kona
nposep
sieMOro
pe3yib
Tara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs

1.1

HCIIOJIB30BaTh IOHATHA




1.2

pasnuyaTh SBJICHUS MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIMBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SIBIICHUE

1.3

pacrio3HaBaTh MPOSBICHUE U3YyYCHHBIX (PU3NUECKUX SIBICHUH B OKPY)KAIOILIEM MHUDE,
B TOM uuciae (Qu3uyeckre SBICHUS B MPHUPOAE, MPU DITOM IEPEBOJIUTH
MPAKTUYECKYIO 3a7]auy B y4eOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU)
bu3nYeCKUX SIBICHUN

1.4

OMKCHIBATh HW3YYCHHBIE CBOWCTBA Tel U (U3UYECKHE SIBICHUS, HCIOIB3YS
¢buznueckue BeTUYUHBI, IPU OMKMCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICIT
HCIOJIb3YEMBIX BEJIIMYUH, 0003HAUEHUS U €TUHUIBI (PU3HMUECKUX BEIUYUH, HAXOIUTh
dbopMyIibl, CBSA3BIBAIOLINE JAHHYIO (DU3MUECKYIO BEIMYMHY C IPYTUMH BEIMUYNHAMU,
CTpOUTH TpauKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMUUH

1.5

XapaKTCPpHU30BaATb CBOMCTBA TCII, (1)I/I3I/IIIGCKI/IG SABJICHUS W HNPOHECCHI, HUCIOJIb3Yd
HU3YUCHHBIC 3aKOHBbI, IIPpU 3TOM [J4aBaTb CJIOBECHYIO Q)OpMYHI/IpOBKy 3aKOHa H
3aIIMCBIBATL €0 MATCMATUYCCKOC BBIPAKCHUC

1.6

OO0BACHATh (hpU3MYECKHE MPOLECChl M CBOMCTBA T€d, B TOM YHUCIIE U B KOHTEKCTE
CUTyallUll  IPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABIATh  IPUYUHHO-
CJIE/ICTBEHHBIE CBS3H, CTPOUTh 00BbACHEHUE U3 | — 2 TOrMYeCKUX 1IaroB ¢ NOMOIIbIO
1 — 2 u3ydeHHBIX CBOWCTBA (PU3NYECKUX SBICHUM, (U3NYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTHU

1.7

pemats pacy€THble 3aJauu B 2 — 3 NEHCTBUS, WCIOJIB3YS 3aKOHBI U (POPMYIIBL,
CBsI3bIBalOIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJauu
3alACHIBaTh KPaTKOE YCIIOBUE, BBIABIIATH HEJOCTATOK JAHHBIX JUIS PELICHMS 3a1a4H,
BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE JUIsl €€ pelIeHus], IPOBOJAUTh PACUETHI
U CpaBHUBATh IOJY4YE€HHOE 3HadeHHE (U3NYECKOH BEIWYMHBI C M3BECTHBIMU
JTAaHHBIMH

1.8

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTHL MpU IMOMOIIN (1)I/I3I/I‘IGCKI/IX
MCTOI0B, HCIIOJIb3YA OIIMCAaHUC HCCICa0BaHUsd, BBIACIIATDH IIPOBEPACMOC
MMPCAIIOJIOXKCHUC, OLCHUBATH IMPAaBUIIbHOCTL IHOpsAAKA MNPOBCACHUA HCCIICAOBAHUA,
JA€J1aTh BBIBOIbI

1.9

IPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MUECKUX SBICHUA WIM (PU3MUECKUX
CBOICTB TeJ: (OpMYyIUPOBAThH NMPOBEPSEMbIE TPEION0KEHNS, COOUpPATh YCTAHOBKY
U3 TPEJIOKEHHOTO 000pYAOBaHUS, ONHUCHIBATH XOJ OMNBbITa U (POPMYIHPOBATH
BBIBO/IBI




1.10

BBITIOJIHATL TIPSAMBIC HU3MCPCHUA C HCIIOJIB30BAHHUCM aHAJIOT'OBBIX HpI/I60p0B u
JATYUKOB (PU3MUECKUX BEJIMYUH, CPAaBHHUBATH DPE3YNbTAaThl U3MEPEHUH C y4€TOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH

1.11

MIPOBOANTH MCCIIEAOBAHNE 3aBUCHMOCTH OJTHOM (PM3MUECKOUN BETHUUHBI OT APYTOH C
UCIIOJIb30BAaHUEM TMPSIMBIX HW3MEPEHUH: IUIAHWPOBATh WCCIICOBAHHUE, COOHMpATh
YCTaHOBKY U BBITIOJHATH U3MEPEHUS, CIICAYys MPEI0KCHHOMY IUIaHy, (UKCUPOBATH
pe3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH B BUJIE TaOIUI[ U IpadUKOB, 1E1aTh BHIBOIbI
10 pe3yJabTaTaM UCCIEA0BaHUS

1.12

MMPOBOAWUTH KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIMYHMH: IIJIAHUPOBATH UBMCPCHUA,
C06I/IpaTI> OKCIICPUMCHTAJIBHYIO YCTAHOBKY, CIICAYs Hpe,HHO)I(eHHOfI HHCTPYKIUU, U
BBIYUCJIATH 3HAYCHHUEC BCJIMYMHBI

1.13

coONoIaTh TpaBWJIa TEXHUKUA OC30MACHOCTH MpH paboTe C JIabopaToOpHBIM
00opyI0BaHHEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX IMPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPOI Ha MX OMMCAHUS, UCIIOJIb3YS 3HAHUS O CBOMCTBAaX (PU3MUECKUX
SBJICHUN ¥ HEOOXOAUMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb NPOCTBIC TCXHUUYCCKUC YCTpOfICTBa U HU3MCPUTCIIbHBIC HpI/I60pH oo
CXeMaM M CXCMATUYHBIM PHCYHKAM, COCTABJIATH CXEMBbI JJICKTPUYCCKUX Lernei ¢
MOCJICAOBATCIIbHBIM W MapaJUICIIbHBIM  COCAUHCHHUEM  JJIECMCHTOB, pasji4das
YCJIOBHBIC 0003HAYCHHS IICMEHTOB SJICKTPHUICCKUX Herei

1.16

IOPUBOANUTH TPHUMEPHl (HAXOAUTh HMH(OpMAIMIO O MpHUMepax) MPAKTHYECKOTO
UCMOJIb30BaHUSl (PU3NUECKUX 3HAHUN B TOBCEAHEBHOM >KU3HU sl OOecredeHus
Oe3omacHOCTH TpU OOpalleHud ¢ NpubopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHHsI 370pPOBbS W COONIONEHHS HOPM OSKOJOTMYECKOTO IIOBEICHHS B
OKpY>Karolleu cpene




1.17

OCYILECTBIISATh IOUCK MH(pOpManu (PU3NYECKOTO coiepkaHus B cetu HTepHeT, Ha
OCHOBC HUMCIOIIUXCA 3HAHUU U HYTéM CpaBHCHHA OOINOJIHUTCIIBHBIX HCTOYHHUKOB
BBIJICNIATE MH(POPMALNIO, KOTOpasi SIBJISETCS MPOTUBOPEYMBON WIIM MOXET OBITh
HEJI0OCTOBEPHOMI

1.18

UCIOJIb30BAaTh IPU  BBINOJHEHUM Y4YeOHBIX 3aJaHUN  HAYYHO-MOIMYJISIPHYIO
auTepaTypy (PpU3NYECKOro CcoAepKaHHs, CIIPaBOUHbIE MaTepHallbl, PECypChl CETH
WuTepHer; BlageTh nNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M KPATKHE YCTHBIE COOOIIEHHs, 0000Imas
UH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB (PH3MYECKOTO COJCPIKAHUS, B TOM YHCIIC
NyOJIMYHO TPEACTABIATh PE3yJbTaThl IMPOCKTHOM WM  HCCIEI0BATEIbCKON
JEATeIBHOCTH, TPU 3TOM TIPAMOTHO HCIIOJIb30BaTh M3YYCHHBIA MOHATHHHBIN
ammapar Kypca QU3UKH, COMPOBOXKIATH BBICTYILICHUE NPE3eHTALUCH

1.20

IPY BBHIMOJHEHUH YYEOHBIX IMPOEKTOB M HCCICAOBAHUN (H3MUECKUX IPOIECCOB
pacripenenaTh 00s3aHHOCTH B TPYIIIE B COOTBETCTBUM C TIOCTaBJICHHBIMU 33a4aMH,
CIIEIUTh 3a BBINOJHEHHEM IUIaHA JEHUCTBUN M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBaTh COOCTBEHHBIM BKJIaJ B  JIE€ATENBHOCTh TPYIMIbI, BbICTPAUBAThH
KOMMYHHKaTHBHOE B3aMMO/ICHCTBHE, IPOSIBIISASA TOTOBHOCTh Pa3peliaTh KOH(IUKTHI

9 KJIACC

Kon
nposeps
€MOoro
pe3yJibTa
Ta

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p830BaTeJILHOﬁ nmporpaMmbl OCHOBHOTI'O 0o01ero 06p330BaHHﬂ

1.1

HCIIOJIB30BATh U3YUYCHHBIC ITOHATUS

1.2

pasnuyaTh ABJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIONTIUX TaHHOE (PU3UIECKOE SIBJICHUE




1.3

pacro3HaBaTh TMPOSIBIICHHE H3YyYCHHBIX (PU3MUECKUX SBICHUI B OKPYXaroIeM
MHUpE, B TOM 4YHCie (PU3MUECKUE SIBICHUS B NPUPOAE, IPU ITOM MEPEBOIUTH
IPAKTUYECKYI0 3a7adyy B y4YyeOHYIO, BBIICIATh CYLIECTBEHHbIE CBOWCTBA
(mpu3HaKM) HU3NYECKUX SIBICHUI

1.4

ONHKCHIBATH HM3YyYCHHBIE CBOHCTBA Tel W (U3UYECKUE SBJICHUS, HCIOIb3YS
¢u3nveckue BETUYMHBI, NMPH OMHMCAHUHM IPABHIBHO TPAKTOBATh (PU3HMUYECKHI
CMBICJI UCTIOJIb3YEMBIX BEJIHYUH, 0003HAUCHHS U €OUHHLBI (PU3UYECKUX BEITHYUH,
HaXOJUTh (hOPMYIIbI, CBSA3BIBAIONINE JTAHHYIO (DU3MYECKYIO BEJIUYUHY C APYTUMU
BEJIMYMHAMU, CTPOUTDH IpapUKu U3y4YEHHBIX 3aBUCUMOCTEN (DHU3UUECKUX BEIUYUH

1.5

XapaKTCPpHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUA W IPOLCCChI, UCIIOJb3Ys
HU3YUCHHBIC 3aKOHBI, IIPpU 3TOM J[JaBaTb CJIIOBECCHYIO q)OpMy.]'II/IpOBKy 3dKOHa H
3aIIMCBIBATL €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3MUECKUE MPOIECCHI M CBOWCTBA TeJl, B TOM YHCJIE M B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH IPUYUHHO-
CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2 — 3 JIOTMYECKUX ILAroB C
MOMOIIBIO 2 — 3 U3YYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3NIECKUX 3aKOHA
WM 3aKOHOMEPHOCTH

1.7

pemiate pacuy€THble 3a7aud (ONMUparolIMecs Ha CUCTeMy M3 2 — 3 ypaBHEHHIA),
UCIIOJNIB3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIONINE (PU3UUECKUE BETMUHNHBI: HA OCHOBE
aHaJu3a yCIIOBUS 33/a4d 3alMChIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HEJAOCTAIOIINE
WK W30BITOYHBIE JaHHBIE, BHIOMpATh 3aKOHBI U (OPMYIbI, HEOOXOIUMBIC IS
pelieHusi, MPOBOJUTH PACUEThl U OLIEHUBATh PEATUCTUYHOCTh IOJYYEHHOIO
3Ha4YeHUs (PU3NUECKOU BEITMUYNHBI

1.8

pacrio3HaBaTth HpPOOJIEMbl, KOTOPbIE MOKHO PELIMTh MpPU MOMOIIM (PU3MUECKUX
METOJIOB,  HCIIOJIb3Yysl ~ ONHCAaHUE  HCCIENOBaHMs, BBIACIATH  MPOBEPIEMOE
IIPEIIONIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSJIKA NPOBEICHUS HMCCIIEI0BaHUS,
JieTIaTh BBIBObL, HHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOAEHUN U OIBITOB

1.9

IPOBOJUTH OMNBITHl MO HAOMIOACHUIO (DU3NYECKUX SBICHUN WU (U3UUECKUX
CBOICTB Tel: CaMOCTOSITEIbHO COOMpAaTh YCTAHOBKY W3 H30BITOYHOro Habopa
000py/sIOBaHuUs, ONMCHIBATH XOJ| OMNbITA U €ro pe3yJbTaThl, (HOPMYIHPOBAThH
BBIBOIbI




1.10

MPOBOJUTH MPU HEOOXOIUMOCTH CEPUI0 MPSMBIX U3MEPEHUH, ONPEACTss cpeHee
3HAYCHUE M3MEPSEMON BEeTHMYHMHBI ((DOKYCHOE PACCTOSHHE COOMPAIOINEH JIMH3HI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MepeHus (M3MEPUTETHLHOTO TPHOOpPa)

IPOBOAWTH  HCCIIEJOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYHUH  C
UCIIOJIb30BAaHUEM  MPSMBIX  HM3MEPEHMi:  IUIAHUPOBaTh  HCCIEIOBaHHUE,
CaMOCTOSITENIbHO COOUpaTh YCTaHOBKY, (PUKCHpPOBATH pE3yJbTaThl MOJYyYEHHOM
3aBHCUMOCTH (PU3MUYECKUX BEIUYHMH B BHUJAE TaOIHUIM TpadUKOB, J1€1aTh BHIBOJIBI
10 pe3yJibTaTaM MCCIEA0BaHUS

1.12

IPOBOJIUTh KOCBEHHbIE M3MEpeHHs (U3NYECKUX BEJIMYUH: IUIAHUPOBATh
U3MEpEeHus, cOOUpPaTh KCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIIOJHATH U3MEPEHUs,
ciaenys MNPEUIOKEHHOM HHCTPYKLHWH, BBIYUCIATH 3HAYEHHE BEIUYMHBI H
AQHAJIM3UPOBATh IIOJIYYEHHBIE pE3yJabTaTbl C YYETOM 3aJaHHOM ITOTPEUIHOCTH
U3MEPEHUMN

1.13

coOirofaTh MpaBHia TEXHHUKH O€30MMacHOCTH IpU padoTe ¢ J1abopaTOPHBIM
o0opynoBaHrEeM

1.14

pa3HanTb OCHOBHBEIC HpI/IBHaKI/I I/I3y‘~I€HHI>IX (1)I/ISI/ILI€CKI/IX MOI[GJIGIZI MaTepHaanasl
TOYKa, a0COIFOTHO TBEPJIOE TEJIO, TOUYCHUHBIN UCTOYHUK CBETA, Y4, TOHKAs JIMH3A,
IJIaHeTapHasi MOJIEb aTOMa, HYKJIOHHAs: MOJIe]Ib aTOMHOTO siApa

1.15

XapaKTCPU30BaTh INPUHIUIIBI JEHCTBUSA HU3YUCHHBIX HpI/I60pOB N TCXHHUYCCKHX
YCTpOﬁCTB C OHOpOﬁ Ha HUX OIHCaHUA, HCIIOJIb3YA 3HAHUA O CBOMCTBaxX
q)HSH‘leCKI/IX SIBIICHUM U HeO6XO,ZLI/IMBIe (1)I/I3I/I‘IGCKI/IC 3aKOHOMCPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH HM3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTHYECKHX IPOLECCOB MpPH
peleHnn y4eOHO-NIPaKTUYEeCKUX 3a7ad, ONTHUECKHUE CXEMBbl JJIsi IOCTPOECHHS
n300pakeHHi B IUIOCKOM 3epKaJie ¥ coOMparolei JuH3e

1.17

MPUBOJIUTH MPUMEPHl (HAXOAUTh HHGOPMAIUIO O MPUMEPAX) MPAKTHUYECKOTO
MCIOJIb30BaHUsl (PU3MUECKUX 3HAHUN B MOBCEJIHEBHOM KHU3HHU I 00ecredeHus
Oe3o0macHOCTH TpHU OOpallleHuH ¢ MpudopaMu U TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHMsI 370POBbS U COONIOJICHHS HOPM JKOJIOTUYECKOTO TIOBEJCHUS B
OKpYKarollen cpee




1.18

OCYIIECTBIISATh MOUCK MHpOopManuu GU3NYECKOTo coJepkaHus B cetu MHTepHerT,
CaMOCTOSITENIbHO (hOPMYJIHUPYS MOUCKOBBII 3allpoc, HAXOIUTh MYTU ONpPEEICHUS
JIOCTOBEPHOCTH IOJIYYeHHONH HMH(OpMAalMM HAa OCHOBE HMEIOIIUXCS 3HAHUUA U
JOTIOTHUTEIbHBIX HICTOYHUKOB

1.19

UCIIOJIb30BAaTh IPU  BBIIIOJHEHUM YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy (pU3MUEeCKOro colepikaHus, CIpPaBOYHBIE MaTE€pPHAlbl, PECYPChl CETH
WutepHer; BianeTh npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaLIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

co3faBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILIEHUS Ha OCHOBE
UHPOPMALIUK 13 HECKOJBKHX HCTOYHHKOB (PM3MUYECKOTO COACPIKAHUS, TyOJIUIHO
IIPEACTABIAITh PE3YNbTaThl IPOCKTHOW WIIM HCCIEN0BATEIBCKOW JEATEIbHOCTH,
IIPY 3TOM I'PaMOTHO HCIIOJIB30BaTh U3YYECHHBIN ITIOHATUWHBIN aIapaT U3y4aeMoro
pasnena (U3MKM M CONPOBOXKIATh BBICTYIUICHHE IpE3eHTAUed ¢ y4E€ToM
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

IPY BBIMIOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHHMHA (PU3MUECKUX MPOIIECCOB
pacripeniesiite 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C TOCTaBICHHBIMHU
3aJjauaMu, CIICJAWTH 3a BBHIMOJIHEHUEM IUIaHA JEMCTBUH W KOPPEKTUPOBATH €ro,
aJICKBaTHO OIEHUBATh COOCTBEHHBIIN BKJIAJl B IS TEIHHOCTD TPYIIIHI, BHICTPAUBATh
KOMMYHHKAaTHBHOE  B3aWMOJICHCTBHE, TMPOSBISAS  TOTOBHOCTH  pa3pemiaTh
KOH(JIUKTBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon
pasae Kon snemenTa IIpoBepsiemble 3JieMeHTBHI COePKAHUSA
Ja
®U3UKA U EE POJIb B [IO3HAHUU OKPYXAIOIIEI'O MHUPA
®usuka — Hayka o npupoze. fABneHus npuponsl. Puznueckue
1.1 SIBIICHUS: MeXaHHUYECKHUe, TEIIOBbIC, AIEKTPUYECKHUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBbIE
®dusnueckue BeIMYUHBL. V3MepeHne (QHU3MUECKUX BEIWYHH.
1.2 Puznueckue puOOpHI. ITorpemnocTs U3MEPEHUM.
MexiyHapoiHasi cUCTEMa €IUHULL
EcrecTBeHHOHay4HBIi ~ METOA  MO3HAHUA:  HaOIIO/EHHE,
13 [IOCTAaHOBKA HAY4YHOTO BOIPOCA, BBIABM)KEHUE THIIOTE3,
' HKCHEPUMEHT [0  INPOBEpKE  THUIOTe3,  OObSICHEHHE
Ha0JII01aeMOr0 SIBJICHUS
1
1.4 Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIENIeH
[TpakTyeckue paboOTHI:
W3mepenune pacCTOSHUM.
L5 N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
’ OrpeienieHre pa3MepoB MaJbIX TEl.
W3mepenne TemmepaTypbl MpU TOMOILIM  KHAKOCTHOTO
TEPMOMETPA U AATYUKA TEMIIEPATyphl
ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUUN BEILIECTBA
21 CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbI, UX pPa3Mephbl.
’ OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOCHHE BEIIECTBA
2
29 JBuxenune vactuil BemecTBa. CBs3b CKOPOCTH JIBUKEHUS
’ YacTHIl ¢ TeMIiepatypoil. bpoynosckoe apmxkenue, 1uddysus
)3 B3aumopeicTBie yacTHI] BEILIECTBA: IPUTSIKEHUE U
’ OTTAIKUBAHUE




ArperatHble = COCTOSIHMSI ~ BEILECTBA: CTPOEHHE Tra30B,
KUAKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) Tel. B3aumocBs3b

24 .
MEX/y CBOMCTBAMH BEILLECTB B Pa3HbIX arperaTHbIX COCTOSHUSAX U
UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSHUI BOJIbI
[TpakTuyeckue pabOTHI:
Ounenka  ngumamerpa  aTtomMa  MeToAOM  psnoB  (c
26 ucronb3oBanueM pororpadmii).
) OnbIThl 1O HAOIIOEHHUIO TEIIOBOTO PACLIMPEHUS I'a30B.
OnbITel MO OOHAPY)KEHUIO JAEHUCTBHSI CHJI MOJIEKYJISIPHOTO
HOPUTSKEHUS
JABWXEHUE N B3AUMOIAENCTBUE TEJI
31 Mexannueckoe ABUKEHHE. PaBHOMEpPHOE M HEPAaBHOMEPHOE
) JIBAYKEHUE
19 Ckopoctb. CpenHsist CKOpOCTb IpU  HEPAaBHOMEPHOM
' JBYOKEHUH. Pacuér myTu u BpeMeHH JIBUKECHUS
SIBnenuie uHepuuu. 3akoH MHepUUU. B3aumoencTBue Ten Kak
33 IIPUYMHA U3MEHEHMS CKOPOCTH JIBMKEHMS Tel. Macca kak Mepa
MHEPTHOCTH TeJa
34 [TnotHoCcTh BemecTBa. CBSA3b IJIOTHOCTH C KOJIWYECTBOM
’ MOJIEKYJ B €IUHUIIE 00bEMa BellecTBa
3.5 Cuna Kak XxapakTepUCTHKa B3aUMOAECHCTBHS Tel
16 Cuna ynpyroctu 1 3akoH ['yka. MI3mepeHue CHilbl ¢ TTOMOIIbIO
’ JTMHAMOMETpPA
37 SIBnenue TATOTeHHMA M cwia TspkecTH. Cuita TSDKeCTH Ha
’ Ipyrux mianerax. Bec tema. HeBecomocTs
38 Cuna tpenus. TpeHue CKoOJIbXEeHUS U TpeHue 1nokos. TpeHue B
' NPUPOJIE U TEXHUKE
3.9 CrnoxeHue CWJ, HampaBiICHHBIX [0 OJHOM  MpPSIMOI.

PaBHOnelicTBYOIIAsA CHIT




3.10

[TpakTrueckue pabOTHI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOIO JBMKEHHs (LIapuKa B
KUAKOCTH, MOJIENIN JIEKTPUUECKOTO aBTOMOOWJIS U TaK Janee).
Omnpenenenue cpegHell CKOPOCTU CKOJIbXKEHHUS Opycka WM
[IapuKa MO0 HAKJIOHHOM IIocKocTU. OmnpeneneHue MiIOTHOCTH
TBEpAOro Tena. OMBITE, JEMOHCTPUPYIONINE 3aBHCHMOCTh
pactspkeHus (aedopmariiu) NpyKUHbI OT MPUIIOKEHHONW CHITBL.
OnBITH, JCMOHCTPUPYIOIIHE 3aBUCUMOCTh CHIIBI  TPECHHS
CKOJIbKEHUSI OT Beca Tejla M XapakTepa COINPUKACAIOLIUXCS
MOBEPXHOCTEH

3.11

@usuyeckue SBICHHWS B IPUPOJE: IPUMEPHI JBUXKCHUS C
pa3IMYHBIMM CKOpPOCTSMHM B JKMBOM W HEXUBOW IPUPOE,
JICCTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO TCa. CriocoObl YMCHBIICHUSA n

4.1
YBEJIMYEHUS J1aBICHUs
47 JlaBnenue rasza. 3aBHCHUMOCTb JIaBJIE€HUS ra3a oOT 00béMa,
' TEMIIEPATyPhI
43 [lepenaua naBieHus: TBEPIABIMHU TEIAMH, )KUJKOCTIMHU U Ta3aMH.
’ 3akon [lackans. [TneBMaTHUECKUE MAIIMHEI
3aBUCUMOCTh JTaBJICHUS KHUJIKOCTH oT IJTyOUHBI.
4.4 I'unpocratuueckuit  mapagokc. CooOmaronuecss  COCY/IBI.
['mapaBianueckie MeXaHUu3MBbl
AtMochepa 3emnu u arMmocdepHoe pAaBieHue. I[IpuunHbI
45 CyIIECTBOBaHUSl  BO3AYIIHOW  oOomouku  3emau.  OmbIT
’ Toppuuennu. 3aBUCUMOCTb aTMOC(EpHOrO JaBIEHHUSI OT
BBICOTHI HaJ] YPOBHEM MOPSI
46 U3smepenne  atmocdepHoro  nasienus. [Ipuboper s
’ U3MepeHus: aTMOC(epHOro J1aBiIeHUs
47 JleiicTBue XKHJIKOCTM M Ta3a Ha MOTPYKEHHOE B HHUX TeJO.
' BeitankuBatomas (apxuMeoBa) cuia. 3akoH ApXumena
4.8 IInaBanue Ten. Bo3gyxomnasanue




4.9

[TpakTuyeckue pabOTHI:

HccnenoBanne 3aBHCHMOCTH Beca Tella B BojAe OT 00BEMa
NOTPY>)KEHHOW B KUAKOCTb vacTtu Tena. OmnpeneneHue
BBITAJIKUBAIOIIEH CHUJIBI, ACHCTBYIOIIEH Ha TEJO, MOrPYKEHHOE
B JKMIKOCTb. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAKOLIEH
CUJIbl, NEHCTBYIOLIEH Ha TEIO B JKUJIKOCTH, OT MacChl Tea.
OnbITE, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOLIEH
CHJIBI, JEHCTBYIOIIEH Ha TEIO B JKUIKOCTH, OT 0O0BEMa
MOrPYKEHHOM B JKHUJIKOCTh 4YacTU TeJla M OT IUIOTHOCTH
JKUJIKOCTH. KoHncrpynpoBanue apeoMerpa WIn
KOHCTPYUPOBaHUE JO/IKU u OIpeaeIeHUE eé
Ipy30I0AbEMHOCTH

4.10

®duznyeckue SBICHUS B npupoac: BJIHUAHUC aTMOC(i)epHOFO
JaBJICHUA Ha JKUBOH OpraHu3M, IJIaBaHUC pLI6

4.11

Texauueckue yCTpoOCTBA: coo01aromuecs cocy/ibl,
YCTPOMCTBO BOJONPOBOJIA, THAPABIMYECKUM TIPECC, MAaHOMETP,
O6apomeTp, BBICOTOMED, MOPIIIHEBON HACOC, APEOMETP

PABOTA, MOIIHOCTD, DOHEPT 1A

5.1 Mexanudeckas pabora

5.2 Mexanudeckas MOIIHOCTD

53 [TpocTble MeXaHU3MBL: pblyar, OJOK, HAKJIOHHAs IIOCKOCTb.

’ ITpaBuiio paBHOBECHS pblyara

54 [IpumeHeHue mpaBuia paBHOBECHUS pblyara K OJIOKy
«3o0m0T0e TpaBwiIo» MexaHuku. KoadduuueHt mnone3Horo

5.5 neiicTBus MexaHu3MoB. IIpocTble MexaHM3Mbl B OBITY H
TEXHHUKE

5.6 [loTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunerndeckas sHeprus

58 [TonHass MexaHuW4eckass DSHEPIrUd. 3aKOH M3MEHEHUs W

COXpPaHCHUMA MEXaHU4YeCKOMH OHEPIrun




[TpakTrueckue pabOTHI:
Omnpenenenre pabOThl CWIBI TPEHUS MPH PaBHOMEPHOM

59 JBUKCHHUM TeJla 110 TOPU30HTAIbHOM MOBEpXHOCTH. MccnenoBanue
ycinoBuid paBHOBecusi pbiyara. HM3mepenne KIIJ[ HakioHHOU
I10CKOCTH. M3ydeHne 3aKkoHa COXpaHEHHsI MEXaHUYECKON SHEPTrUu

5.10 du3nyecKkue SBJICHUS B IPUPOJE: PhlUary B TeJie YeIOBEKa

5.11

TexHnuueckue YCTpOMCTBA: pblyar, TOJIBHO>KHBII u
HEMOJIBIKHBIA ~ OJIOKM, HAaKJIOHHAs IIJIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY

8 KIIACC
Kon
pasaen Kon ss1iemenTa IIpoBepsiemble 3/1€eMEHTHI COAEPKAHUSA
a
TEITJIOBBIE ABJIEHU A
OCHOBHbIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETHYECKOW Teopuu
6.1 CTpoeHMs BemiecTBa. Macca u pasmepbl MoJekyid. OIbITHI,
' MOTBEPKIAOLINE OCHOBHBIE MIOJIOKEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPUU
6.2 Mopenu TBEPAOTO, KUIAKOTO W Ta3000pa3HOTO COCTOSHUM
’ BeulectBa. Kpucrannuueckue u amopduble Tena
63 OObsicHEHUE CBOWCTB ra3oB, JKUIKOCTEW M TBEPABIX TeNl Ha
6 ’ OCHOBE TIOJIO’KEHUN MOJIEKYJIIPHOKMHETHUECKON TEOpUH
6.4 CmauvBaHME U KallWUISIPHbBIE SIBJICHUS
6.5 TermoBoe pacuiupeHue U coxaTue
6.6 Temnepatypa. CBsi3p TeMIlepaTypbl €O CKOPOCTbIO TEILIIOBOTO
' JIBUKEHUSI YaCTHUIL
6.7 Buytpennsas osHeprus. CrnocoObl HM3MEHEHHUs BHYTpEHHEH
’ SHEPruM: TEIJIoNepeaaya U COBEpIIEHHE pabOThI
6.8 Bunel  Termonepenauu:  TEIUIONPOBOJHOCTb,  KOHBEKLIHA,




U3ITy4yeHUe

6.9 KonnuecTBO TEIUIOTEL. Y aenbHasd TEIVIOEMKOCTE BEIIECTBA
6.10 TemiooOMeH U TEIIOBOE paBHOBecHE. YpaBHEHHE TEIIIOBOTO
' Oananca
611 [InaBneHue u OTBeplIeBaHUE KPUCTAUIMUYECKUX BEILIECTB.
' VY ienpHas TEmIoTa IiaBIeHus
[TapooOpazoBanue u koHaeHcanus. Vcnapenuwe. Kumenue.
6.12 VYnaenpHast ~— TemjioTa  MapooOpa3zoBaHUA. 3aBUCUMOCTb
TEMIIEPATypPhl KUTIEHUS OT aTMOC(HEPHOro JaBICHUS
6.13 BnaxuocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CrOPaHUs
[Tpunuuns! pabotel TernoBbix asurareneil KIIJ[ TemoBoro
6.15 asurarens. TemoBple ABUTrATENIM W 3alIMTa OKPYKAIOIIEH
cpelbl
6.16 3aKOH COXpAaHEHHS W TPEBPAIIECHUS IHEPTUU B TEIIOBBIX

mponeccax




6.17

[TpakTuueckue paboThI:

OnpITel 10 OOHAPYKEHUIO JIEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS.

OnpITel MO BBIPALIMBAHUI KPUCTAJUIOB MOBAPEHHOM COJHU
WJIU caxapa.

OnpITel IO HAOMIOACHUIO TEIUIOBOIO PACIIMPEHHUS Ta30B,
JKUJIKOCTEN U TBEPABIX TEll.

OmnpeneneHre AaBJICHUs BO3ayXa B Oa/UIOHE MITIPHIIA.

OneIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JABJICHUS
BO3/lyXa OT €ro 00bEMa U HArpEeBaHUS W OXJIAKICHHUS.

[IpoBepka rTHUMNOTE3bl JMHEHHOM 3aBUCHUMOCTU JUIMHBI
CTONOMKA JKUIKOCTH B  TEPMOMETPHUYECKOH TpyOke OT
TEeMIIepaTyphl.

HaGnronenne wu3MeHEHWs BHYTPEHHEW OSHEPruM Tela B
pe3ynbTaTe TeIIonepeaaun U padoThl BHEITHUX CHJL.

UccnenoBanue sBIEHHS TEIJI0OOOMEHA MPU CMEIIMBAHUU
XOJIOJHOW M ropsiueil BOABI.

OnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOM
IIPH TETJI00OMEHE C HarpeThIM METAJUTMYECKUM ITUITHH]IPOM.

Omnpenenenue yaeabHON TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHusl.

Omnpenenenre OTHOCUTENILHON BIAXKHOCTH BO3/IyXa.

Omnpenenenre yaeabHON TEIIOTHI TUTABJICHHUS JIbJIA.

6.18

@usnyecKue SIBICHUS B IPUPOJE: TOBEPXHOCTHOE HATSKEHUE
N KallWUIAPHBIC ABJICHUSA B IMPUPOAC, KPUCTAIIBI B IIPHUPOAC,
nznyyenue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHUE OpHU3bI;
0o0pa3oBaHuE poChl, TyMaHa, UHEs, CHera.




6.19

TexHuueckue YCTpOMCTBA: KanuJuIsIpBI, MIPUMEPHI
UCIIOJIb30BAaHUSl  KPHUCTAUIOB, JKUAKOCTHBI  TEpPMOMETP,
JAT4YUK TeMmIepaTypbl, TEPMOC, CUCTEMa OTOIUICHUS [IOMOB,
TUTPOMETPHI, TCHUXPOMETpP, IMapoBas TypOUHa, [BUTATEIb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpuzanus Tei. J{Ba poaa 3JIeKTpUYECKUX 3apsI0B
BzaumopeiictBue  3apsbkeHHbIX  Ten.  3akoH  Kynona
7.2 (3aBHCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apSHKEHHBIX TEN OT
BEJIMYMHBI 3aPS/I0B U PACCTOSHHS MEXTY TETIaMU)
Dnektpuueckoe nojue. HanpskEHHOCTh 3J€KTPUYECKOTO MOJIS.
7.3 [IpyHuMn  cyneprno3uuuy  3NEKTPUYECKUX  Mojed  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu  snekTpuyeckux  3apsioB. DneMeHTapHbII
7.4 anektpuueckuil 3apsan. Crpoenue artoma. IlpoBoaHuku u
JUDIIEKTPUKH
7.5 3aKOH COXpaHEHMs DJIEKTPUUECKOTO 3apsiia
76 DNeKTpUYECKHU TOK. VYcenosus CYILLIECTBOBAHUS
’ AIIEKTPUYECKOTO TOKA. VICTOUHMKYU MOCTOSIHHOTO TOKa
77 JleficTBUSI DJIEKTPUUECKOTO0 TOKa (TEIIOBOE, XHUMHYECKOE,
’ MarHuTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax
78 Onektpuueckas  nenb. Cuna  Toka.  DIEKTpUUECKOe
' HaIpsHKEHHUE
79 ComnpoTuBiieHUE TPOBOJAHUKA. YIEIBHOE COINPOTUBIICHUE
’ BEIIEeCTBA
7.10 3akoH OMa 1 y4acTKa Lenn
711 ITocnenoBarenpHOE " NapajuIeIbHOE COEIMHEHHE
' POBOIHUKOB
7.12 PaboTa ¥ MOIIHOCTH 3JEKTPUYECKOro Toka. 3akoH J[xoyns —




Jlenna

DJeKTpUUYecKre ey U NOTPEOUTETH IEKTPUIECKON SHEPTUU

7.13

B ObITy. KOopoTkoe 3aMbikaHue
714 [locTostHHple ~ MarHuThl.  B3aumoneWcTBHE  MOCTOSTHHBIX
' MarHuTOB
715 MaruutHoe noje. MaruutHoe mnoJjie 3eMJIM M €ro 3HaueHHE
' JUIS )KM3HU Ha 3emiie
716 OneiT Opcrena. MarHutHoe mosie 3JIEKTPUYECKOTO TOKa.
' [IpuMeHeHue >JEKTPOMArHuTOB B TEXHUKE

JlelicTBU€ MArHMUTHOTO TIOJSl HA IMPOBOJHUK C TOKOM.
717 DJNIeKTpOABUTATENIb  MOCTOSSHHOTO  ToKa. Mcmonb3oBaHue
' ANIEKTPOJIBUraTeaell B TEXHUYECKUX YCTpPOMCTBAX M Ha

TpaHCHopTe
718 Oneitel @apajnes. SIBneHue >IEKTPOMArHUTHOM HWHIYKIUH.
' [MpaBuio Jlenma

Onextporenepatop. CrnocoObl TONyYEHUS DIEKTPUUECKON
7.19 SHEPruM. DIIEKTPOCTAHLMU Ha BO30OHOBIISIEMBIX HCTOUYHHKAX

OHCPIur




7.20

[TpakTuyeckue paboOTHI:

OmnbITH IO HAOIIOJCHUIO NEKTPU3AIMU TEJ UHAYKIUEH U MpH
COIPUKOCHOBEHUH.

HccnenoBanue  OEMCTBUS  JJICKTPUYECKOTO IO HA
IIPOBOJHMKY U JUDJIEKTPUKU.

Cbopka U mpoBepka pabOTBl  BJIEKTPUYECKON  LENH
IIOCTOSIHHOT'O TOKA.

H3MepeHue U peryJInpoBaHHue CUIIbI TOKA.

W3mepenue u perysinpoBaHue HaIlPsHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MJIYIIEro 4epes
pPE3UCTOp, OT CONPOTUBIEHUS PE3UCTOpPA U HAIPSDKEHUS Ha
pesucrope.

OnbITbI, JEMOHCTPUPYIOUIME 3aBUCUMOCTH JJIEKTPUUYECKOTO
CONPOTHUBIICHUS IPOBOJHHMKA OT €ro JJIUHBI, IUIOIIAJU
IIONIEPEYHOr0 CEUEHUS U MaTepuaa.

IIpoBepka  mpaBuia  CIOXKEHMS  HANPsDKEHUH — TIpU
[OCJIEZI0BATEbHOM COEIMHEHUHU JBYX pe3uctopoB. IIpoBepka
IpaBWwia JUisl CWIbl TOKa IPU MApaJJIEIbHOM COEIUHEHUU
pesuctopoB. Ormnpezenenne padbOThl AIEKTPUUYECKOTO TOKa,
uaymero depe3  pesucrop. OrmpeneneHue  MOUIHOCTH
IEKTPUYECKOTO  TOKA,  BBIASISIEMOM  HA  PE3HCTOpE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MIYIIErO YeEpe3
JaMIOuKy, OT HamnpsbkeHuss Ha Hel. Onpenenenue KIIJ|
Harpesatend. lccienoBaHne MarHMTHOTO B3aMMOJEHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. VI3yuyeHume MarHUTHOTO  MOJSA
MOCTOSIHHBIX MAarHUTOB MpPHU UX OOBEIMHEHUU U Pa3/eNICHUU.
HccenenoBanue nefcTBUS IEKTPUIECKOTO TOKA HA MAarHUTHYIO
cTpenky. ONBIThI, JEMOHCTPHUPYIOIIME 3aBUCHMOCTb CHJIbI
B3aMMOJCHCTBHS KAaTyIIKHA C TOKOM M MarHuTa OT CUJIbI TOKa U
HampaBJIeHUs TOKa B Karymke. l3ydyeHume neiictBus
MarHMTHOTO TOJISl Ha MPOBOJHUK ¢ TOKOM. KoHCTpynpoBanue
U u3ydeHue pabotTel snekrpoasurarens. Wsmepenne KIIJ]
AIIEKTPO/IBUTaTEIbHON yCTaHOBKU. OIBITHI 110 HUCCIIEJOBaHUIO
SBJIGHUSl  JJIEKTPOMAarHUTHOM  MHAYKLIMU:  HCCIEIOBaHUE
M3MEHEHUH 3HaYeHMs U HAaIIPaBJIEHUSI HHAYKIHOHHOTO TOKa




dusndyeckue SIBICHUSI B npupoac: SJICKTPUUCCKUC SABJIICHHSA B
aTMOC(i)CpC, OJICKTPHUYCCTBO XHBBIX OpPraHU3MOB, MAarHUTHOC

721 noje 3emiu, Apei¢ MOJI0COB, POJIb MAarHUTHOrO MOJS IS
’KM3HU Ha 3emiie, OJIIPHOE CUSHUE
TexHuueckne  yCTpOWCTBA:  3JEKTPOCKOI,  aMIEpMeTp,
BOJIETMETP, peocTaT, CYETYMK HIIEKTPUUECKOW SHEPIrHH,
79 3JIEKTPOOCBETUTEIbHBIE npudopHl, HarpeBaTreybHbIE
' AIIEKTPOIPUOOPHI (mpumepsr), JJIIEKTPUYECKUE
IIpEIOXPaHUTENH, 3JIEKTPOMAarHur, AJIEKTPO/IBUTaTENb

MOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOI'O TOKA

9 KVIACC
Kon
pazne Kon snementa [IpoBepsiembie 37IEMEHTBI COAEPKAHUS
na
MEXAHUYECKHUE ABJIEHUA
21 Mexanuueckoe aBuxeHue. MarepuanpHas Touka. Cucrema
' oTCuéTa
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUIKEHUS
8.3 PaBHOMepHOE NpsSIMOIMHENHOE IBUKEHUE
2.4 HepaBHoMepHoe mnpsMonuHeiHoe nuxkeHue. CpeaHss u
’ MI'HOBEHHAsi CKOPOCTh TeJla P HEPABHOMEPHOM JIBHXKEHUU
8 8.5 Yckopenue. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKEHUE
8.6 CBoboanoe nagenue. OneiTel ["anunes
PaBHOMeEpHOE nBMXkEHUE IO OKpYx)HOCTH. [lepron u yacrora
8.7 oOparieHusl. JInnelinas u yriaoBas CKOPOCTH.
IleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepssiit 3akoH HproToHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tpernii 3akon HeroTOoHa




8.11

[TpuHIMI CyTIepHO3UIINH CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

213 Cuna TpeHus: cujga TPEHUS CKOJIbXKEHUS, CWIa TPEHUS
' MIOKOS1, IPYTH€ BUIbI TPEHUS

214 Cuna TSDKECTH M 3aKOH BCEMHUPHOI'O TATOTEHUS. Y CKOpEHHUE
' CBOGOIHOTO TaICHHS

215 JBmwxenne maHer Bokpyr Connna. IlepBasg kocmuueckas
' ckopocTh. HeBecoMocTh 1 neperpy3ku

8.16 PaBHOBecue marepuasibHON TOUKU. AOCOJIFOTHO TBEPOE TEIIO

217 PaBHoBecue TBEpmOro Tena € 3aKpPEIVIEHHOM  OCBIO
' BpaieHusi. MomeHt cuiibl. LleHTp TskecTn

8.18 Nmnynec Tena. MIsmenenue ummnynbca. UMnynbsc cuiiel

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE ABMXKEHUE

8.21 Mexannyeckas padoTa U MOITHOCTh

222 Pabota cun TskecTu, ynpyroct, TpeHus. CBsi3b SHEPrHUM U
' paboThI

293 [ToTeHunanbHas HEpPrust Teja, MOAHITOrO HaJ MOBEPXHOCTHIO
' 3emun

8.24 IToTeHumanbHas YHEPrUs CKATOU NPYKUHBI

8.25 Kunernueckas sHeprus. Teopema 0 KHHETUYECKOW YHEPTUU

8.26 3aKOH COXpaHEHHSI MEXaHUYECKON IHEPIHU




8.27

[TpakTuueckue paboThI:

Omnpenenenue cpeiHel CKOPOCTU CKOJBXKEHHS Opycka WM
JBIDKCHUS IIapUKa MO0 HAKIOHHOHM IutockocTH. Ompenenenue
YCKOpPEHHsI Tella TpU PABHOYCKOPEHHOM JBIDKEHHH  TI0
HAKJIOHHOM INIOCKOCTH.

HccenepnoBanue  3aBUCUMOCTM  IIyTH  OT  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HaYaJIbHON CKOPOCTH.
[IpoBepka TUNOTE3bI: €CAM MPH PABHOYCKOPEHHOM JIBUKEHUU
0e3 HayallbHOIl CKOPOCTH MYTH OTHOCSTCS KaK psii HEYETHBIX
qucel, TO  COOTBETCTBYIOUIME  MPOMEXKYTKH  BpEMEHHU
OJIMHAKOBBHI.

I/ICCJICIIOBaHI/Ie 3aBUCUMOCTHU CHWJIBI TPCHHUA CKOJBXCHUSA OT
CWJIBI HOpPMaJIbHOTO naBieHus. OmnpenencHue koddduimeHTa
TPCHUA CKOJIbKCHUA. OHpCI[CJICHI/IC JKECTKOCTH IPY>XUHBI.
Omnpenenenve pabOThl CHJIBI TPEHHUS MpPU PaBHOMEPHOM
JIBWKEHUM  Tela 1O  TOPU3OHTAJbHOW  IMOBEPXHOCTH.
Omnpenenenre paboThl CUITBI YIPYTOCTH IPH MOAbEME I'py3a C
UCIIOJIb30BaHNEM HEMOIBUKHOTO U TOJIBUYKHOTO OJIOKOB

8.28

®duznyeckue SBJICHUS B npupoAc: IpUIUBbl W OTJIHMUBBEI,
JBHXXCHUC IIJIaHCT ComHeuyHOM CHCTCMBI, PCAKTHUBHOC
ABUIKCHUC JKUBBIX OPTaHU3MOB

8.29

TexHu4eckne ycTpouCTBa: CHUIAOMETP, JATYUKH ITOJOKEHHS,
pacCTOAHUS U YCKOPEHHUSI, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABWKCHUC. OcHOBHBIE XapaKTCPUCTUKU

9.1
Kojie0aHui: Iepro/, 4acToTa, aMIUIUTYy/1a
9.2 MaremMaTtnueckuii M TpYKHHHBIA MasTHUKHU. [IpeBpamnienue
’ SHEPTUH MPHU KOJIeOATETbHOM JIBUKEHUN
93 3aryxatomue  kojeOaHuWs.  BbIHyXaeHHble — KoJeOaHUs.
’ Pe3onanc
Mexannueckue BosiHbI. (CBOWMCTBA MEXaHMYECKHX  BOJIH.
9.4 IIpononbHBIE U NTONIEPEUHBbIE BOJIHBL. J[JIMHA BOJIIHBI U CKOPOCTh

e€ pacnpocTpaHeHuss. MeXxaHuuecKUe BOJHBI B TBEPJIOM TeETE,
celiCMUYECKHE BOJIHBI




9.5

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHHUE 3ByKa

9.6

Wudpa3Byk U yIpTpa3ByK

9.7

[TpakTuyeckue paboOTHI:

Omnpenenenue 4aCTOTBI U nepuoaa Kosie0aHui
MaTeMaTHYECKOT0 MasiTHUKA.

OmpeneneHue 4acTOTHl M NEpPHOAA KOJICOAHHH IMPYKUHHOTO
MasTHHKA

HccnenoBanue 3aBUCHMOCTH neprozaa KosieOaHmi
NOJIBEICHHOTO K HUTH I'py3a OT JIMHBI HUTH. VccnenoBanue
3aBUCUMOCTH TEpHO/a KOJeOaHU MPYKMHHOTO MasTHHKA OT
Maccel Tpy3a. IIpoBepka HE3aBHCHMOCTH IE€pHOJAA KOleOaHUi
rpy3a, TMOJBEIICHHOTO K HHUTH, OT MAacChl Irpy3a M XECTKOCTH
npyXuHbl. MI3mepenne yckopeHus CBOOOIHOTO MaieHUs

9.8

Pu3nyeckue SABJICHUSA B IPUPOAE: BOCHPUATUE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMUYECKUE BOJIHBI, IIYHAMH,
9X0

9.9

TexHuueckue yCTpOMCTBa: 9X0JIOT, UCIIO0JIb30BaHUE
yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

ONEeKTpOMarHUTHOE  1oJie.  DJIEKTPOMAarHUTHbIE  BOJIHBI.

10.1
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH
103 DnekTpoMarHuTHas mpupojga cBera. CKOpoCTh  CBeTa.
' BonnoBkle cBOMCTBa cBETa
10
[TpakTiueckue paboThI:
104 N3ydyeHne CBONCTB JIEKTPOMATHUTHBIX BOJH C IOMOUIIBIO
MOOMIBHOTO Tene(oHa
10.5 duznyeckue SBICHUS B MPUPOJE: OHOJIOTHYECKOoe AeicTBHE
' BHJIUMOTO, YIETPA(PHOICTOBOTO U PEHTICHOBCKOTO M3TyICHHMA
106 TexHHYECKHE YCTPOMCTBA: UCTIOIh30BAHUE DIIEKTPOMArHUTHBIX
' BOJIH IS COTOBOM CBSI3U
CBETOBBGIE SBJEHU S
11

11.1

JlyaeBast moniens cBeta. MicTouHMKHM cBETa




11.2

[IpamonuHeitHOE pacpOCTpaHEHUE CBETA

11.3

Otpaxenue cBeta. [lmockoe 3epkasno. 3aKOH OTpaKeHHUs CBETa

11.4

[Ipenomnenue cBera. 3akoH TmpernomiieHus cBera. [lomHoe
BHYTPEHHEE OTpPaKECHUE CBETa

11.5

JIunza. Xop nyyel B IMH3E

11.6

Onrtuyeckas cucreMa Qoroarnmapara, MUKPOCKOIA U TeJIeCcKoma

11.7

['ma3  kak  onruyeckas  cucreMa.  bamM3opykocte |
JAJIbHO30PKOCTh

11.8

Pasnoxxenue 0Oenoro cBeTa B CIICKTP. OmnbiTel  HeroTOHA.
CnoxeHue CIICKTPAJIbHBIX IIBETOB. I[I/ICHCpCI/ISI CBCTa

11.9

[TpakTuyeckue paboOTHI:

HccnenoBanne 3aBUCHMOCTH YIJla OTPAKEHUS CBETOBOTO
Jyd4a OT yIJia maJieHusl.

W3yueHne XapakTepHCTUK H300pakeHUs TpeaMeTa B
IUIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCUMOCTH YTJia TPEIOMIIEHUS CBETOBOTO
Jy4a OT yIJia MaJeHus Ha TPaHUIIE «BO3JIyX — CTEKIION.

[Tonyyenue n300paskeHHit ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenre (POKYCHOTO PACCTOSIHUS U OMTHYECKOW CHIIBI
coOuparoIel TUH3HI.

OMBITH IO Pa3JIOKEHHUIO OETIOTO CBETA B CIEKTP.

OnpIThl TO BOCHOPHSATHIO I[BETAa NPEIAMETOB TPU HUX
HaOII0/IEHUU Yepe3 I[BETOBbIE (GUIBTPHI

11.10

dusnyeckue ABieHUd B npupoje: 3arMeHusa Connua u JlyHsl,
[[BeTa TeJ, ONTHUYECKUe sBIeHUs B aTtMocdepe (1BeT HeOa,
pedpakius, pagyra, MUPax)

11.11

TexHU4YecKne YCTpPOMCTBA: OYKH, NEPHCKON, (oToamnmapar,
ONTHUYECKUE CBETOBOJIbI

12

KBAHTOBLGIE ABJIEHUA




Omnbitel Pezepdopna u ruianerapHas mojaenb aroma. Mojenb

12.1
atoMa bopa
122 Hcnyckanue ¥ MOIJOIIEHHWE CBeTa aToMoM. KBaHTEHI.
' JIuHeivaThie CIIEKTPHI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- u raMmMa-u3mydeHHs
124 Ctpoenne aToMHOrO Aapa. HykiIoHHAs MOAETh aTOMHOTO Si/1pa.
' U30TO0mbI
12.5 PagnoaktuBHble  mpeBpamenus.  Ilepumox  momypacmaga
' aTOMHBIX SJIEP
12.6 SnepHple peaknuu. 3aKOHBI COXpPAHEHUS 3apsAOBOTO U
' MacCcOBOTO YHCEI
12.7 OHeprus CBs3U aTOMHBIX sijiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakium cuHTe3a u geneHus spep. VICTOYHWMKHM SHEpruut
' CounHiia u 3BE311
12.9 SnepHas sHepreruka. [leiicTBue pagMOaKTUBHBIX H3ITydeHUN
' Ha JKHBbIE OPTAaHU3MBI
[TpakTyeckue paboTHI:
Habnronenune CrijlonIHbIX ¥ TMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.
12.10 HccnenoBaHue TPEKOB: H3MEPEHUE DHEPIMM YacTHUILBl IO
TOPMO3HOMY IIyTH (TI0 hoTOrpadusim).
W3mepenune paanoakTuBHOTO (poHa
duznueckue SIBJICHUS B IIPUPOZE: €CTECTBEHHBIN
1211 panMoaKTUBHBEIA (OH, KOCMHUYECKHE IIy4H, paJIHOAKTHBHOE
’ W3JTyYCHUE TTPUPOTHBIX MHUHEPAJIOB, JICHCTBHE PAIHOAKTUBHBIX
M3JIy4CHUN Ha OPraHU3M YeJIOBEKa
.12 TexHUYECKHE YCTPOMCTBA: CHEKTPOCKOI, WHIMBHIYaTbHBIN

AO03UMCETP, KaMCpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
npoBepsi
€eMOoro
TpedoBa
HHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30BOI0 YPOBHS
OCBOEHHUSI OCHOBHOII 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 00111€r0
oOpa3zoBaHus Ha ocHoBe ®I'OC

[lonnmanue ponu (U3NKKM B HaydyHOM KapTUHE MHpA; CHOPMUPOBAHHOCTD
0a30BBIX TMPEICTABICHUNH O 3aKOHOMEPHOW CBSA3M M IO3HABAEMOCTH SIBICHUU
MIPUPOJIBI, O PO IKCIIEPUMEHTA B (PU3HKE, O CHCTEMOOOPa3yIoIIeH poyid GU3UKH
B DPa3BUTHHM €CTECTBEHHBIX HAayK, TEXHMKH W TEXHOJOTHH, 00 3BOJIIOIUH
(bu3HYECKUX 3HAHUH M X POJIM B IISJIOCTHOW €CTECTBEHHOHAYYHOUW KapTHHE MHUPAa,
0 BKJIAJE POCCHHCKHX M 3apyOeXHBIX YYEHBIX-(OU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAOIIET0 MUPA, PA3BUTUE TEXHUKU U TEXHOJIOTUH

3HaHUS O BMJAX Marepuu (BELIECTBO U II0JIe), O JABMXKEHMM Kak crocobe
CYLIECTBOBAHMSI MaT€puH, 00 aTOMHO-MOJIEKYJIIPHON TEOPUHU CTPOEHUS BEIIECTBA,
0 (U3NYECKON CYIIHOCTH SBJIEHUN MpPHUPOAbI (MEXaHUYECKHX, TEIUIOBBIX,
ANIEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHUE Pa3inyaTh SBJICHUS MO OMHCAHUIO UX
XapakTEepHbIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE
¢usznyeckoe  SABIEHUWE; yMEHUE pACHO3HABATH  IPOSBICHHE  H3YyYEHHBIX
(¢u3NYeCcKUX SBIEHUM B OKpYKAIOIIEM MHpE, BBLAEISAS MX CYIIECTBEHHbIE
CBOMCTBA (IIPU3HAKH)

Brnanenne ocHOBaMHU MOHATHIHOTO armapara 1 CUMBOJIMYCCKOI'O SA3bIKa (1)I/ISI/IKI/I u
HCIIOJIb30BAHUEC UX MAJIsI PCIICHUA y‘Ie6HLIX 3ala4; YMCHHC XapaKTCpU30BaATb
CBONCTBa TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHUSA WU IPOLECChI, UCIIOJIb3Y q)YH,Z[aMCHTaJ'H:HBIC u
OMIIMPUYCCKUC 3aKOHBI

YMeHue ONHMChIBaTh N3YUCHHBIE CBOMCTBA TN M (DU3HUSCKUE SBJICHHMS, HCIIOIB3YS
(bU3MvIeCcKre BETUINHBI




Brnagenue ocHoBaMH METOJI0B HAYYHOT'O IMO3HAHUS C YUETOM COOJIIO/ICHHUS MTPaBUII
0e30macHOTo TpyAa: HaOMAeHHE (PU3HUCCKUX SBICHHM:

YMEHHE CaMOCTOSITeNIbHO COOUpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY M3 JAHHOTO
Habopa 000pyAOBaHUS IO UHCTPYKIMHU, OIMUCHIBATH XOJ OIbITa U 3aIHCHIBATH €T0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIHI;

MPOBEJICHUE TMPSMBIX M KOCBEHHBIX H3MEPCHHN (DU3MUECKUX BEIUYHH: YMCHHE
IUIAHUPOBATh M3MEPEHHS, CaMOCTOSITENILHO COOMpaTh AKCIEPUMEHTATBHYIO
YCTaHOBKY [0 MHCTPYKIIMH, BBIYUCIISITH 3HAYCHUE BEIUYHMHBI U AHAIU3UPOBATH
MOJyYEHHBIE PE3YJbTAThl C YYETOM 3aJaHHOM IOTPEUNIHOCTH pE3YyJIbTaTOB
HU3MEPEHHUI;

MIPOBEJICHUE HECIIOKHBIX SKCIIEPUMEHTAIBHBIX HCCIIEIOBaHHUM; CaMOCTOSITENBHO
coOupaTh SKCIEPUMEHTATBHYIO YCTAHOBKY W MPOBOIUTH HCCIENOBAHUE TIO
WHCTPYKLHUH, MPEACTABIATh MOJYyYeHHbIE 3aBUCUMOCTH (DU3UYECKUX BEIHYMH B
BHJEe TAaONMWIl W TpPapUKOB, YYHUTHIBATH IIOTPEIIHOCTH, JEJIAaTh BBIBOJBI IIO
pe3yabTaTaM HCCIIeJOBAHUS

[TonnmaHue XapakTEpHBIX CBOWMCTB (pM3MYECKUX MOJenel (MaTepuaabHas TOYKa,
a0COJIIOTHO TBEPIOE TEJIO, MOJACIIM CTPOCHHUS Ta30B, KUJIKOCTEH U TBEPIBIX TeE,
IJIaHeTapHas MOJENIb aToMa, HYKJIOHHAas MOJENb aTOMHOTO sJpa) WU YMEHHUE
MPUMEHSTH UX U OOBSCHEHUST (PU3UIECKUX MTPOLIECCOB

YMeHue oOBACHATh (PU3NYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMil IpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YaCTHOCTH,
BBISIBJISITh MPUYMHHO-CIIEJICTBEHHBIE CBSI3M U CTPOUTH OOBSICHEHHE C ONOpON Ha
W3Y4YeHHbIE  CBOWCTBa  (DU3MYECKUX  SBJICHMM,  (U3MUECKHE  3aKOHBI,
3aKOHOMEPHOCTH M MOJEIU

YMmenue pemath pacuérHble 3afaud (Ha Oaze 2 — 3 ypaBHEHMil), MCIONb3Yd
3aKOHBl M (OPMYIIbI, CBSI3bIBAIOLIME (U3NUYECKUE BEIMYUHBI, B YaCTHOCTH,
3allMChIBaTh KPaTKOE YCIOBUE 3aladyd, BBIIBISATH HEAOCTAIOIIME JAaHHBIE,
BBIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAMMBIE ISl €€ peIIeHus, UCIOJIb30BaTh
CIPaBOYHBIE JAHHBIE, TMPOBOJUTH pPAcU€Thl M OLEHUBATh PEATUCTHUYHOCTD
MOJIYyYEHHOTO  3HA4YeHHUs  (U3MYECKONW  BEIMYMHBI, YMEHHE  ONpPENeNsTh
pa3MepHOCTh (U3NYECKON BETMYNHBI, TOJIYYEHHON IPU PEelIEHUH 331a4U




YMeHue xapakTepu3oBaTh MPUHLHUIBI JEHCTBHUS TEXHHUUYECKUX YCTPOICTB, B TOM
yyciie ObITOBBIX MPUOOPOB, U MPOMBILIUIEHHBIX TEXHOJIOTUYECKUX MPOLECCOB IO
WX ONHCAHUIO, HCHOJB3ysl 3HAHUSA O CBOMCTBAX (PUMUECKUX SIBICHUU W
HeoOxouMbIe (hHU3NUECKHE 3aKOHOMEPHOCTH

10

YMeHre BCIoab30BaTh 3HAHUS O (1)1/13qucm1x SABJICHUAX B HOBCCHHQBHOﬁ KU3HHU
s obecrieueHust 0€30MACHOCTH TPU OOpaIIeHUH C OBITOBBIMH HPUOOpaMU U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbsI U COONIONEHUS HOPM
9KOJIOTUYECKOT0 TOBEACHHUS B OKPYXAIOIIEH cpejie; MOHMMaHUEe HeOOXOAUMOCTH
NPUMEHEHHUS JIOCTH)KEHUH (HU3UKHM M TEXHOJOTMH I PalMOHAIBHOTO
MIPUPOIONOIB30BAHUS

11

OneIT moucka, mpeoOpa3oBaHUs U MpelcTaBieHHus UHPopManuu (HU3HIECKOTO
coJiepKaHus c HCIIOJIb30BAHUEM MH(OPMaIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI; YMEHHE OIICHHBATh TOCTOBEPHOCTh MOJIYYEHHOW HH(pOpMAIMU Ha
OCHOBE HMEIOUIMXCA 3HAHUW U  JONOJHUTENIbHbIX HCTOYHUKOB; YMEHHUE
WCIOJb30BAaTh MpPH BBINOJHEHWH Yy4YeOHBIX 3aJaHUN  HAyYHO-IOMYJSPHYIO
AUTepaTypy (PU3MUECKOro COJEepKaHusl, CIPAaBOYHbBIE MAaTE€pHalbl, PECYPChl CETH
WntepHer; BnaneHue 0a30BHIMH HaBBIKAMHU IpeoOpa3oBaHus WHPOPMALUU W3
OJIHOM 3HAKOBOW CHCTEMBl B JIpyIyl0; YMEHHE CO3/1aBaTb COOCTBEHHbBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE HH(POpPMAIMH U3 HECKOJIbKUX
HWCTOYHUKOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

0 IIpoBepsieMblii 371eMeHT cOAepP/KAHUA
1 MEXAHUWYECKUE ABJIEHUA
1 N
Mexannueckoe nBmkeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
| JBUKCHUS
1 PaBHoMepHoe u HepaBHOMepHOe JBukeHHe. CpenHsis ckopocTe. Dopmyna ans
BBIUUCIICHUS CpeJIHEH cKopocTH: Vv = S/t
2
PaBHOMEpHOE NPAMOIMHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOPJAUHATHI TEJIa OT BPEMEHU B
| CJIy4ae paBHOMEPHOTO NPSAMOJIMHENHOTO IBUKECHMUS:
i (1) =x,+ut
['paduku 3aBUCUMOCTH OT BPEMEHH Ui NMPOEKIUU CKOPOCTH, MPOEKIUH MEepEMEIIEHNUs,
IIyTU, KOOPAUHATHI IPU PABHOMEPHOM NPSMOJIMHEHHOM JIBUKEHUU
3aBUCHUMOCTh ~ KOOpJAMHAThl Te€la OT BpPEMEHU B  Clyyae pPaBHOYCKOPEHHOI'O
NPSIMOJIMHENHOTO ABUKEHUS:
e
-le:f:l =1-.|;|: *f_ax * ey
<
@opMyssl A1 NPOEKLUHU NIEPEMELLIEHUS, TPOEKIIMM CKOPOCTH U NMPOEKIUHN YCKOPEHUS NIPU
1 PaBHOYCKOPEHHOM IPSIMOJIMHEHMHOM JIBUKEHUU:
2
s.(D=vy,t+a,-—.
4 ' ' 2
U_\'('f) =Up, +a, 1,
a.(f)=canst,
UI.‘(‘ - Ul.'fL =2HISI
['paduky 3aBHCHUMOCTH OT BpPEMEHHM Ul MPOCKIUH YCKOPEHHsS, MPOEKIMH CKOPOCTH,
IIPOEKIIMY NIEPEMELIEHHS], KOOPAMHATBI IPU PAaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUHU
| CBoboanoe nanenue. Gopmysbl, OMUCHIBAIOLINE CBOOOJHOE MaJCHUE Tella MO BepTHKAIU
(IBMKEHUE Tela BHMU3 WJIM BBEpPX OTHOCHUTENBHO TOBEepXHOCTH 3emiH). ['paduxu
5 3aBHCHUMOCTH OT BPEMEHH AJIsl MIPOEKIMH YCKOPEHHUS, MPOEKIIMH CKOPOCTU U KOOPIUHATHI
IpY CBOOOTHOM MAJICHUH TeJa MO BEPTUKATIN




CKopocTh paBHOMEPHOTO JBUKEHMS TeJa 110 OKpYkHOCTH. HarnpaBienue ckopocTi.
®opmyna 175 BEIYUCIECHUS CKOPOCTH Yepe3 Pauyc OKPYKHOCTU U MepuoJi oOpallieHus:

2MR
b=
T

LentpocTpeMuTenbHoe yckopeHue. HampaBiieHHEe LIEHTPOCTPEMHUTEIBHOTO YCKOPEHHS.

(DOpMy.]Ia AJIL BBIYHUCJIICHUA YCKOPCHUA:

2
_
“ R
dopmyia, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIeHHUs:
v = 1
T

Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:

_m

V

Cuia — BCKTOpHAaA q)HSI/I‘IeCKaH BenmunHa. CloKeHHe CUJI

SIBnenue nnepnuu. llepssiii 3akoH HeroToHa

Bropoii 3axkoH HeroToHa:

F=m-a

CoHanpaBiIeHHOCTh BEKTOPA YCKOPEHUS Tejla U BEKTOpa CUJIbI, JEHCTBYIOIIEN Ha TEIIO

Bzaumopeiictue Ten. Tperuit 3akon HeroToHa:

Fya=-Fis

TpCHI/Ie IMOKOsSI U TPCHUC CKOJILIKCHUS. (DopMlea IJIL BBIYUCIICHUA MOAYJIA CUJIbI TPCHUS
CKOJIBXXCHHA

FIP=M'N

Hedbopmarust Tena. Ynpyrue u Heynpyrue aedopmamnu. 3akKoH ympyro nedopmaruu
(3akoH ['yka):




—

F=k-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

My - 1My
F=G. .1 _2

R
Cuna TspxecTu. Y cKopeHHe CBOOOHOTO MaieHHsI.

®opmyna a7 BEIYUCICHUS CUJIbI TSHKECTH BOIM3H noBepxHocTH 3emin: F = mg.
JiBmxenue ranet Bokpyr Conuua. [lepBas kocmudeckas ckopocts. HeBecomocTs 1

Heperpy3Ku

Nmmynbe Tena — BeKTopHast Gu3MUYecKas BeTHINHA.
p=mi

I/IMHYJ'IBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHYJ'IBC CHIJIbI

3aKkoH COXpPaHCHUSA UMITYJIbCA JI 3aMKHYTOﬁ CHUCTCMBI TCII:
D=myUy +m, U, =const

PeakTuBHOE NBUKEHUE

MexaHuueckas pa60Ta. cDO}T)MYJ'IB. JJIAA BBIYHMCIICHH A pa6OTBI CHIJIBI:

A=Fscosct

MexaHuueckasi MOIIHOCTb:

=24
I

KI/IHGTH‘IGCK&?[ U IIOTCHIOUAJIbHAs BHGPFI/ISI. d)opMyna JJISI BBIYUCIICHUS KHHCTH'—ICCKOﬁ
SHEPTUU:

2
Teopema o kuHeTHUecKor sHeprun. Popmyra I BBIYUCICHUS TOTEHIIMAIBHOW SHEPTUH
TeJ1a, MOHITOrO
Haja 3eMIEH:

E,=mgh




Mexanuyeckasi SHEpPIrusi:
E=E;.+E »
3aKOH COXpaHEHUs1 MEXaHNYECKOH sHeprun. @opMyiia Jijisl 3aKOHA COXPAHEHUS

MEXaHUYECKON YHEPIUU B OTCYTCTBHE CWJI TpeHUs: £ = const.
[IpeBpanieHue MexaHM4ECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHMUS.

[TpocThie MeXaHU3MBI. «30JI0TOE PABUIIO» MEXAHHUKH.
Ppruar. Momenr cunel: M - Fl.
VYciioBue paBHOBECHS pbluara:

M +M, +..=0
[TonsuxkubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHU3MOB,

n= Anonesnas

A‘S&TI:E"IBEE&H

JaBiienue TBEpIOTO TENA.
@opmyia 1 BBIYMCIICHHS TaBJICHUs TBEPIOIO Tena:
F
P=—-
JlaBnenue ra3a. ATMocqepHoe AaBICHHE.
I'mapocraTnyeckoe 1aBileHUE BHYTPH KUIAKOCTH.
@Dopmyna 175 BBIYUCIICHUS JaBICHUS BHYTPU KUIKOCTH:

DP=pgh+p_,

3axoH [lackans. ['mapaBaudeckuii npecc

3akoH Apxumena. @opMyna Ui ONPEAEICHHUS BBITAIKUBAIOIIEH CHUIIBL, IEHCTBYIOIIEH Ha
TEJNO, NOTPYKEHHOE B JKUJKOCTb WJIU Ta3:

Fag =pgV

Ycnosue nnaBanus Tena. [InaBanue CYI0OB U BO3AYXOILIIABAHUEC

Mexanudeckue KojeOaHus. AMIUIMTYAa, TMEPUOA U dYacToTa Kojebanwii. dopmyrna,
CBSI3BIBAIOIIASl YACTOTY U MEepUOJ KoJeOaHuH:

MareMaTHuecKuil U NpYKUHHBIA MasTHUKH. [IpeBparienue sHepruu npu KojedaTeIbHOM
JIBYOKCHUHT




3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

MexaHU4eCKHUE BOJIHEL. Hponoanme U TONCPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
pacinpoCTpaHCHUs BOJIHBI:

h=v-T

3Byk. I'poMKocTh 1 BbIcOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJIHBI Ha TpaHUIE IBYX Cpel.
Wudpa3Byk U yiabTpa3Byk

Ilpaxmuueckue pabomol

N3mepenne cpeaHedl TUIOTHOCTH BEIIECTBA; apXHUMEIOBOM CHIIBI; KECTKOCTU TPYXKHUHBI;
K03 pUIIMEeHTa TPEHHS CKOJBKEHUS; pabOThl CHIIBI TPEHHs, CHJIIBI YIPYTOCTH; CpeIHEH
CKOPOCTH JABM)KEHUs OpycKa 110 HAKJIOHHOM IJIIOCKOCTH; YCKOPEHUs OpycKa IpH ABHKEHUU
110 HAKJIOHHOM IJIOCKOCTHU, YaCTOTbl U IICpUOaa KOJIG63,HI/H>'I MaTEMAaTU4YCCKOI'0 MasaTHHKA,
YacTOTHI U NIEpUoa KojaeOaHui MPYy>KMHHOTO MasiTHUKA; MOMEHTa CUJIbI, ICHCTBYIOIIETO Ha
pbIyar; paboThl CUIIBI YIPYTOCTH MPH MOABbEME Ipy3a C MOMOIIBI0 HEMOIBUKHOIO OJ0Ka,
paboThI CHIIBI YIIPYTOCTH IPU MOABEME Ipy3a ¢ OMOIIBIO TTOJIBUKHOTO OJIOKA.
HccnenoBanue 3aBUCMMOCTH apXUMEIOBOI CUITBI OT 00bEMa NOTPYKEHHON YacTH Tella ¥ OT
IINIOTHOCTHU KHUJIKOCTH, HE3aBHUCHMOCTHU BLIT&JIKI/IB&IOHICﬁ CHJIBI OT MaAcCChl T€jlaa, CHJIIbI
TPEHUSA CKOJIbXKCHHUA OT CHJIBI HOPMAJIBHOI'O AAaBJICHUA W OT pOJa MHOBCPXHOCTHU, CHIIBI
YIOPYTOCTH, BO3HHUKAIOLIEH B NMpYKUHE, OT CTENEHU JedopMalluu MPYXKUHBI, YCKOPEHHUS
Opycka OT yrja HakJIOHAa HAMpaBIAIONICH; Mepuoaa (YacToThl) KoJIEOAHWNW HUTSIHOTO
MasiTHUKa OT JJIMHBI HUTH; TIeprUo/ia KOJIeOaHH Py KMHHOTO MasTHUKA OT MaccChl Tpy3a U
KECTKOCTU TMPYXKHUHBI; HCCIENOBaHHE HE3aBUCHUMOCTH TiepuoAa KojeOaHWW HUTSIHOTO
MasTHHKa OT Macchl Ipy3a. [IpoBepka ycinoBus paBHOBECHsI pblyara

Dusuueckue A61eHUs 8 NPUpooe. TPUMEPHI IBUKEHUS C PA3TUIHBIMA CKOPOCTSIMHU B KHUBOM
Y HEXHWBOW TPUPOJIE, TCUCTBUE CUJIBI TPEHUS B MPUPOJIEC U TEXHUKE, MPUIUBHI U OTIIUBHI,
nBwkeHne 1iaHeT COJHEYHOW CHCTEMBI, PEaKTUBHOE IBIKEHHUE J>XHUBBIX OPraHU3MOB,
pplyard B Telleé YENOBEeKa, BIUSHUE aTMOC(EpHOro IaBICHHUS Ha KUBOW OpPTaHH3M,
IUTABaHHUE PHIO, BOCTIPUATHE 3BYKOB JKUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMHUUYECKHUE BOJHBI,
I[yHaMH, X0




Texuuueckue ycmpoticmea.: CIHIIOMETP, NAaTYMKU TOJOXKEHUS, PACCTOSHUSA U YCKOPEHHUS,
TUHAMOMETp, MOAIIUIHUKN, PaKeThl, pblYar, TOJBWXKHBIA W HEMOABIKHBIN OJOKH,
HAKJIOHHAA IJIOCKOCTb, IPOCTHIE MEXaHU3MBI B OBITY, COOOILIAIOIINECS COCYIbI, YCTPOMCTBO
BOJIOTIPOBO/A, THAPABIWYECKUNA TpEcc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH
HACOC, apEOMETP, IXOJIOT, UCTIOIB30BAHUE YIIBTPA3BYKa B OBITY M TEXHUKE

TEIIVIOBBIE ABJIEHU A

OCHOBHBIE MOJIOKEHUST MOJIEKYJIIPHO-KHHETUYECKOH TEOPHH CTPOEHUs BelecTBa. Moenun
TBEPAOTO, JKUAKOTO MW Tra3000pa3HOr0 COCTOSHWI BemecTBa. Kpucramumdeckue u
amopdHbIe Tena

JBkenue dvactuil BemniectBa. CBs3b CKOPOCTH JBIDKEHHS YacTUI[ C TEMIEPaTypou.
BbpoyHnosckoe nBuxenue, nuddysus

CmauuBaHue 1 KaIllWJIIAPHBIC SABJICHUA

TemnoBoe PaCIIUPCHUC U CIKATUC

TermoBoe paBHOBECHE

Buytpennss sueprus. Pabota u Teruionepenada Kak crocoObl M3MEHEHHs] BHYTpPEHHEU
SHEPTUH

BI/II[I)I TCIIoNnepeaaqun: TCIJIOMPOBOAHOCTh, KOHBCKI WA, NU3JTYUYCHUEC

HarpeBaHHe N OXJIAXKIACHUC TCII. KoanuecTBO TEIIOTHI. Y aenpHas TEIIIOEMKOCTb:

O=am(t,—1)

3akoH COXPAaHCHUS SHCPIUH B TCTIJIOBBIX MPOLECCAX. YPaBHGHI/IC TEIIOBOro OallaHca:

O +0,+..=0

I/ICHapCHI/IC U KoHAeHcanus. M3MeHeHne BHyTpeHHefI OHCEPTUU B MPOLECCEC HUCIAPCHUA U
KOHACHCAIIUH. Kumnenue JKUJKOCTH. Y AeabHas TeIIoTa Hap006pa3OBaHI/I}II L= Q/m




BnaxnocTth BO3ayXa

[InaBnenune u xpucrawmsauus. V3MeHeHHe BHYTPEHHEHW JHEPruu IpU IUIABJIICHUH U
KPUCTAJIIM3aLUK. Y JeJIbHAs TEIUIOTa IUIABICHUS:

BHyTpeHHsst sHeprus cropaHus TOIUIMBA. Y AeTbHAast TEIIOTa CTOpaHus TOIUINBA: ¢ = O/m

[Tpuniume! paboTe! TermaoBbix ABuratenei. KII1J[ TermoBoro aurarens

IIpaxmuueckue pabomul

N3mepenne ynenpHON TEIIOEMKOCTH METAJUIMYECKOro LWIMHAPA; KOJIWYECTBA TEILIOTHI,
MOJy4YeHHOTO BOJOH KOMHATHOW TeMIeparypbl (PUKCHpOBaHHOW Macchl, B KOTOPYIO
OIYIIEH HAarpeTblii LMIMHAP; KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HArpeThiM LUIMHIPOM,
[I0CJIE OIYyCKaHUsl €ro B BOJY KOMHATHOH TeMIIepaTypbl; OTHOCHUTEIBHOW BIIA)KHOCTH
BO3/lyXa; yIEIbHON TEIUIOTHI IIaBiIeHUA Jbaa. MccienoBanue M3MEHEHHS TeMIIepaTyphl
BOJIbI NPH Pa3IMYHBIX YCIOBMSAX; SIBJICHUS TeMJoOOMEHa NMpH CMEIIMBAHUU XOJOJIHOU U
ropsiuei BOJbI; IpoIecca UCIIapEeHUs

Qu3uueckue sa61eHUs 6 npupode. TOBEPXHOCTHOE HATSHKEHNE M KAaNWUIAPHBIC SBJICHUS B
npuposie, KPUCTAIBI B Mpupoje, u3nydenue CoiHna, 3amMep3aHHe BOJOEMOB, MOPCKHE
Opu3bl; 00pa3zoBaHKE POCHI, TyMaHa, WHesl, CHera

Texnuueckue ycmpoticmea:  KalWUIAPbl, HPUMEpPbl  HUCIOJIB30BaHUS  KPHUCTAJIIOB,
KUJKOCTHBIM TEPMOMETpP, AATYUK TEMIEpaTypbl, TEPMOC, CHUCTEMAa OTOIIEHUS JIOMOB,
TUTPOMETPHI, IICUXPOMETP, TapoBast TypOUHa, TBUTATENIb BHYTPEHHETO CTOPAHMS

OJIEKTPOMATHUTHBIE ABJIEHUA

Onektpu3anus Ten. /[Ba BUa 31eKTPUYECKUX 3apsI0B




B3aumoneiictBue 3apsikeHHBIX Tell. 3akoH KynoHa

3aKkoH COXPAaHCHUS SJICKTPUICCKOI'O 3apdaa

Onektpuueckoe nojie. Hanpsok€HHOCTh anekTpuyeckoro mnoiid. [lpuHmun cyneprno3uiun
ANEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)

Hocurenu anektpudeckux 3apsanoB. JEHMCTBHE 3IEKTPUYECKOTrO MOJIS HA JJIEKTPUUYECKUE
3apsaapl. [IpOBOTHUKH U TUAIIEKTPUKHU

ITocTossHHBIN 3HeKTqueCKHﬁ TOK. HeﬁCTBHﬂ QJICKTPHUUYCCKOI'O TOKaA. Cuia TOKa.

Hanpsxenue.
I=q/t, U=A4/4

DJIeKTPUYECKOE COMPOTUBIICHHE. Y ICTBbHOE HIEKTPUIECKOE COMPOTUBIICHHE:
R =pl/S

3akon OMa a1is yyacTka anekrpudeckoit uenu: [ = U/R

ITocaenoBarenpHOE COEAUHEHUE IIPOBOAHUKOB:

1,=1,. U=U,+U,. R=R,+R,
HapaJ'IJ'IeJ'IBHOG COCAUHCHUCEC ITPOBOJAHUKOB PABHOI'O COIIPOTUBJICHUA:

U=Ug:I=I+I;R=2.
- = )

e

CMelaHHbIe COCAMHCHUS ITPOBOAHHUKOB

PaboTa 1 MomHOCTb 3nekTpuueckoro Toka. A = Ult, P = Ul

3akoH [[xoyins — Jlenna:

O=I-R-t

OnpiTr Opcrega. MarHuTHoe MoJsie MPSMOro MPOBOJHMKA C TOKOM. JIMHMM MarHUTHOU
UHIYKIUH




MarsuTHOE I10JI€ IIOCTOSHHOIO MarHuTa. BBaHMOHeﬁCTBHC IIOCTOAHHBIX MaroHuToB

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM

Oneitel @apanes. SABnenue snekrpoMarHuTHON uHAYKUuU. [Ipasuno Jlenna

Ilpaxmuueckue pabomol

N3mepenne 3reKTpuyecKoro COMPOTUBICHUS PE3UCTOPA; MOITHOCTH 3JIEKTPUIECKOTO TOKA;
paboTHI AIEKTPUIECKOTO TOKA.

HccnemoBanne 3aBHCHMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B TPOBOJHHUKE (PE3UCTOPHI,
J'IaMHO‘-IKa), OT HAIIPpAKCHHA Ha KOHIAX IMIPOBOJHHUKA; 3aBUCUMOCTH COIPOTHUBJICHUA OT
JJIMHBI MPOBOAHUKA, IIJIOMAAN €0 IIOIICPCHHOI0 CCYCHUA U YACIIBHOTI O COIIPOTUBIICHUA.
[TpoBepka npaBuIIa JUIs QJIEKTPHYECKOTO HATIPSKSHUS TIPU TIOCIICIOBATEIIbHOM COCMHEHUU
IPOBOJTHUKOB; MPaBWJIA Il CHJIBI 3JIEKTPUYECKOTO TOKA MPH MapalIeIbHOM COCTUHCHUU
MPOBOJAHHUKOB (PE3UCTOPHI U JIAMITOYKA)

Qusuueckue A61eHUA 8 npupooe. IEKTPUUECKUE SBICHUS B aTMocdepe, 3JIEKTPUUYECTBO
KHUBBIX OPTaHU3MOB, MArHUTHOE 110JIe 3eMJIH, Ipei MotocoB, poiab MArHUTHOTO MOJIS AJIS
JKU3HU Ha 3eMJIe, MTOJIIPHOE CUSHUE

Texnuueckue ycmpoﬁcmea: QJICKTPOCKOII, aMIICPMETP, BOJIBTMCETP, PCOCTaT, CUETUYHUK
BHCKTquCCKOﬁ OHEPruu, SJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC
3J'IeKTp01'IpPI60pBI (HpI/IMCpBI), QJICKTPHUYCCKUC MpEeaAOXPaHUTCIIN, QJICKTPOMArHurT,
QJICKTPOABUTATCIIb IIOCTOAHHOT'O TOKA, TCHECPATOP MOCTOAHHOI'O TOKA

DJIeKTpOMarHuTHbIE BOJIHBI. [1IKkana 3eKTpOMarHUTHBIX BOJIH




3
) JIyuyeBas monens ceera. lIpsamonnHeliHOe pacipOCTpaHEHUE CBETA
0
) 3aKkoH oTpaxkeHus cera. [nockoe 3epkaio
1
3
) [Tpenomiienue cBeTa. 3aKOH MPEIOMIIEHUS CBETA
2
) Hucniepcus ceera
3
3
Jlunza. Xox nyueit B nuH3e. DOKycHOE paccTostHUE JIMH3BL. OnTHYecKas cuia JuH3bl D =
2 1/F
4
3
) I'na3 kak ontuyeckas cucrema. Onruyeckue npudopsl
5
Ilpakmuueckue pabomul

W3mepeHnne ontuyecko cuiibl coOuparomeid JuH3bl; (OKYCHOTO  pacCcTOSHUs
coOuparomield JHUH3bI (10 CBOWCTBY paBEHCTBA pa3MEpOB IpeIMeTa M H300pa)keHHs, Korjaa

5| TIPEZIMET PACTIONOXKEH B JBOMHOM (hOKyce), TOKa3aTess IPEeJTOMIICHUS CTEKIIA.

UccnenoBanue cBoicTBa M300paKeHUSI, TTOJTYYEHHOTO C TIOMOIIBIO COOMPAOIIECH JTMH3HI;
U3MEHEeHUs (POKYCHOTO PACCTOSHUSA JABYX CIOKEHHBIX JIMH3; 3aBUCUMOCTH YIJIa MPETOMIICHUS
CBETOBOI'O JIy4a OT YyIJIa NaJeHMsI Ha TPAHULE «BO3IYX — CTEKIIO»

3
Qusuueckue senenuss ¢ npupode: 3atmeHuss ConHua u JIyHbI, 1BeTa Tes, ONTHYECKUE
2 aBiieHUs B aTMoc(epe (1BeT Heba, pedpakiusi, paayra, MUPax)




Texnuueckue yCI’I’lpOlZCWlSd.‘ OYKH, IICPUCKOII, (bOToannapaT, OIITUYCCKHUE CBETOBOAbI

2
8
4 KBAHTOBGIE SIBJIEHUA
4
PannoaktuBHOCTh. Anb(a-, OeTa-, ramma-usiydeHus. Peakiuu anbda-u 6era-pacnama
1
4
OmnsiThl Pesepdopaa mo paccesnuto anbha-dactuil. [LnanerapHas Moiesb aToma
CocraB aromHoro sapa. M3oromsl
4
[lepuon nmonypacnaia aTOMHBIX sIEp
4
4
Snepuble peakuy. 3aKOHBI COXPAHEHUS 3apSI0BOTO U MACCOBOTO YHCEI
5
4 Qusuueckue s6enUs 6 nNpupode: eCTECTBEHHBIA PaIUOAKTUBHBIA (POH, KOCMUYECKUE TyUH,
palMOaKTUBHOE M3JIy4eHHE MPUPOIHBIX MUHEPAIIOB, ICHCTBUE PAIMOAKTUBHBIX U3TyYCHUH
6 Ha OpraHU3M YeJIOBEKa
4

Texnuueckue ycmpodcmea: CIICKTPOCKOII, I/IHZ[I/IBI/I)IyaJ'II)HHﬁ A03NMETP, KaMEpa BI/IJ'II)COHa,
AACPpHAd SHEPreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET






		2026-09-21T12:48:46+0300
	Андрощук Татьяна Викторовна




