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IHHOACHUTEJIbHASA 3AIIMCKA

[Iporpamma mo ¢u3MKe Ha YpPOBHE OCHOBHOIO 0OOIIEro oO0pa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHUI K pe3yjbTaraM OCBOEHMS Ha
0a30BOM ypOBHE OCHOBHOU 00pa3oBaTeNbHOM MPOTrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€ToM (penepabHON paboyeil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenoaaBanus yueoHoro npeamera « Duznkay.

Conepxanue mnporpaMmbl 1O (U3UKE HampaBieHO Ha (QOpMHpPOBaHHE
€CTECTBEHHOHAyYHOW TPAMOTHOCTU OOYYarOMIMXCS M OPraHU3alUI0 U3Y4YCHHUS
bu3NKu Ha NEeATEIbHOCTHOM OCHOBE. B mporpamme mno (pu3uke y4UTBHIBAKOTCS
BO3MOXHOCTH yuyeOHOro mpeamera B peamusauuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMIHOCTHBIM M METapeIMETHBIM Pe3yJIbTaTaM 00yUeHUs, a TAKKE
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4€OHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUS.

[Iporpammano pu3uke ycTaHaBIMBAET pacipeesieHue yueOHOTO MaTtepuaia
1o rojam ooy4yeHus (Mo Kiaccam), mpeasiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEHHUs] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHsI MPEIMETHOTO COJIEpkKaHUS U
yu€Te BO3pacTHBIX 0COOCHHOCTEN 00yUarommxcsl.

[Iporpamma no ¢usuke pazpaboTaHa C UEIbIO OKa3aHUS METOAUYECKOMU
NOMOIIIY YYUTENIO B CO3/1aHUU pabouel MpoTrpaMMBbl [0 y4eOHOMY IIPEAMETY.

®du3uKa SBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4EO HbIX
NPEIMETOB, MOCKOJbKY (U3MUECKUE 3aKOHBI JISKAaT B OCHOBE MPOIECCOB U
SBJICHUM, W3Y4aeMbIX XWUMHEH, OWOJIOTHEH, acTpOHOMHEH U Qu3nuecKon
reorpadueii, BHOCHT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTUHY MHpa,
MpeAoCTaBIsIeT HaumOoJjee SICHbIe O0O0pasIlbl NPUMEHEHHS HAyYHOTO METO/1a
MO3HAHUSA, TO €CTh CII0C00a MOJy4YeHHUs I0CTOBEPHBIX 3HAHUH O MUPE.

OnHa W3 TIaBHBIX 3a7a4 (PU3NUECKOro 00pa3oBaHMs B CTPYKTYpE OOIIEro
oOpa3oBaHusi COCTOUT B (OPMUPOBAHUM €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
MHTEpeca K HayKe Y 00y4aroluxcs.

N3yuenne ¢u3ukum Ha 0a30BOM YpPOBHE TMPEINOJAraeT OBJAJICHUC
CJIEIYIOIIMMUA KOMIIETEHTHOCTSMH, XapaKTEPU3YIONIMMU €CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

e HAy4YHO OOBSCHSATH SBJICHUS,

e OIICHUBATh U MOHUMATh 0COOCHHOCTH HAyYHOT'O UCCJICIOBAHNUS;

e UHTEPNPETUPOBATh  JaHHbIE W  KCIOJIb30BAaTh  HAy4yHbIE
J0Ka3aTelbCTBA AJIS TIOJTy4EHUS BEIBOJOB.

e wm3ydeHus ¢GU3WMKA HAa YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUA
onpenenensl B KoHuenmuu mnpenogaBaHus ydeOHOTo mnpeamera «Puszuka» B
oOpa3oBaTeNbHBIX Opranusamusax Poccwuiickoit ®enepanmm, peaTnM3yrOIMAX
OCHOBHBIE 00Ie00pa3oBaTeNbHBIE MPOTPAMMbBI, YTBEPXKIEHHON peIIeHuEM



Komnernm Munuctepctba mpocernienus Poccutickoit denepammu (MpOTOKOI OT 3
nexadps 2019 r. Ne [1IK4sn).
HeauusyyeHusspusuku:

npuoOpeTeHNEe HHTEpeca W CTPEMIICHUS OOYyJalommxcs K HayqIHOMY
U3YYCHUIO TIPUPOJIBI, Pa3BUTHEC MX HHTCUICKTYAIbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN;

pa3BUTHE NIPEICTABICHUH 0 HAYIHOM METO/JIe TIO3HaHUA 1 (GOPMHUPOBaHUE
HCCJICI0BATEIHCKOTO OTHOIIICHHSI K OKPY’KAIOIIUM SIBJIICHUSIM;
dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa H3YICHHS
OCHOB CTPOEHHS MaTepuu U (yHTaMEHTAIbHBIX 3aKOHOB (DU3UKH,
dbopMHupOBaHUE TIPEACTABIICHUH O POJM (DU3WKU ISl Pa3BUTHSA IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHIA;

pa3BHTHE  TIPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymien
podecCcHoHaIbHOM eI TeILHOCTH, CBI3aHHOM ¢ (PU3UKOM, TOATOTOBKA K
JTagbHEHIIIeMy 00yJEeHHIO B 3TOM HalpaBJICHUH.

JIoCTHKEHHE ATHX IICNICH MporpamMMbl 10 (U3MKE HAa YPOBHE OCHOBHOI'O
00111er0 00pa3zoBaHUs 00ECTICUNBACTCS PEIICHUEM CIICTYIONTMX 3a/1a4:

npuoOpeTeHne 3HAaHWM O JHUCKPETHOM CTPOCHHHM BEHIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSX;

npuoOpeTeHne YMEHUN OMUCHIBATh U OOBACHATh (PU3NUECKHE SIBJICHHUS C
WCII0JIb30BaHUEM ITOJTYICHHBIX 3HAHU;,

OCBOGHHME METOJOB pEUICHUS MPOCTEUIIMX pacu€THBIX 3a7ad ¢
UCII0JIb30BaHUEM buznyeckux MOIeTIeH, TBOPUYECKUX u
MIPAKTUKOOPUCHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HAOIOaTh MPUPOIHBIC IBJICHUS U BBITIOJHATD OTIBITHI,
JabopartopHble pabOTBl M OKCIEPUMEHTAIbHBIE HCCIIENOBAHUS C
UCII0JIb30BaHUEM U3MEPUTEIbHBIX IPUOOPOB;

OCBOEHHE MPUEMOB paboThI ¢ nH(popManuell PU3nuecKoro coaepsxKaHus,
BKJTIIOYasi HUH(OPMAIIUIO O COBPEMEHHBIX JOCTIKEHUSIX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHWBaHUE UH(OPMAIINY;

3HAKOMCTBO cO chepamu mpohecCUOHATbHOM NeSITEIbHOCTH, CBSI3aHHBIM U
C (U3HMKOW, U COBPEMEHHBIMU TEXHOJOTUSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUSIX (PU3NYECKOU HAYKH.

Ha n3yuenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOILETO

oOpazoBanusi 0TBOAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJEJ0), B 8
Kjlacce — 68 yacoB (2 yaca B Hezenmo), B 9 kiacce — 102 gaca (3 yaca B HEJENIO).

[Ipenmaraemerii B mporpamMmme 1o (pu3MKe nepedeHb JabopaTopHBIX padoT U
OTIBITOB HOCHT PEKOMEHIATEIbHBIN XapaKTep, YIUTENb JIEIAeT BEIOOD MPOBEACHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM HHAMBUIYAILHBIX OCOOEHHOCTEH
0OyJaronmxcs, CIMCKa 3KCICPUMCHTAIBHBIX 3aJaHHi, Mpe/IaracMbIX B paMKax
OCHOBHOT'0 F'OCY/IapCTBEHHOT'0 3K3aMeHa 110 (Pr3uKe.



COAEPXAHUE OB YYEHUA
7 KJIACC

Pa3znen 1. ®u3uka u eé posib B NO3HAHUH OKPYKAKOIIET0 MUPA.

duszmka — Hayka O mpupoje. SBineHus npuponabl. OU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIIOBBIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dum3nueckue BeMMYUHBIL. M3mepeHune (u3nueckux BenmuduH. DOU3NUECKHE
npuoopkl. [lorpemmocts n3mepenuii. MexxayHapogHas CHCTeMa UHUIIL.

Kak ¢wusuka u [pyrue ecTeCTBEHHbIE HAYKH H3Y4alOT MPUPOLY.
EcTecTBeHHOHAayuHBI METOJ TO3HAHWA: HAOIIOJEHUE, TIOCTAHOBKAa HAYyYHOTO
BOIIPOCA, BBIJBIKCHHUE TUTIOTE3, SKCIIEPUMEHT I10 TIPOBEPKE TUIIOTE3, OOBSICHEHUE
HabmoaemMoro saBieHus. Onrucanneu3naecKUXsIBJICHUN C TTOMOIILIOMOIETICH.

Hemoncmpayuu.

1. MexaHu4ecKue, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBbBIC
SIBJICHUSI.

2. @usunyeckue NpUOOPHI U MPOILEypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
(P OBBIM IPUOOPOM.

Jlabopamopnuvlepadomuot u onvimot.
1. OmpeneneHue MEHbI AENEHUS MIKATbl K3MEPUTETHLHOTO MpHUOOpa.
2. HM3mepeHuepacCTosHUN.
3. M3mepenue o0bEMa KUAKOCTH U TBEPAOTO TeENA.
4. OnpeneneHruepazmMepoBMaATbIXTEN.
5. M3mepenue temrmeparypbl OpU MOMOUM KUIAKOCTHOTO TEPMOMETpaA U
JaTYrKa TEMIIEPATYPHI.

6. lIpoBenmenue uccieqoBaHusa MO NMPOBEPKE TMIOTE3BI: JATBHOCTh MOJETA
IIApUKA, MYyIIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIE, YeM OO0JIbIIE BHICOTA
ITyCKa.

Pa3zgeu 2. [lepBoHavyasibHbIE CBEICHHS O CTPOCHUH BelIECTBA.

CrtpoeHue BelecTBa: arOMbl W MOJIEKYJbI, HUX pa3mepbl. OTbITHI,
JIOKa3bIBAKOIINE JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBmxenue wyactun BemiecTBa. CBsA3b CKOPOCTH JIBMXKEHHSI YaCTHUI[ C
temriepatypoid. bpoyHoBckoe aBwxkenue, auddysus. BzaumopeicTBue 4acTuil
BEILIECTBA: MIPUTSH)KEHUE U OTTATKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHUE T'a30B, KUIAKOCTENU U TBEPBIX
(KpucTauM4ecknx) Tel. B3auMoCBsi3b MEXIy CBOWCTBAMH BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHOMOJICKYJIIPHBIM cTpoeHrueM. OCOOEHHOCTH
arperarHbiX COCTOSTHUM BO/IBL.

Hemoncmpauyuu.

1. HaGmoneHneOpoyHOBCKOTOABUKEHUS.



2. Habmonenunenuddysum.
3. HaGmromenue — siBmeHW#,  OOBACHSAIONIMXCS ~ MPUTSHKEHUEM WU
OTTAJIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnvlepadomul u onvimot.

1. OneHka jauaMmerpa aroMa METOAOM pAIOB (C  HUCMHOJb30BAaHUEM

dboTorpadmuii).
2. OnbIThI 1O HAOIOEHUIO TEIIOBOTO PACIIIMPEHMSI Ta30B.
3. OmnbIThI MO OOHAPYKEHUIO NEUCTBUS CHUJI MOJIEKYISIPHOTO MPUTSIKEHUS.
Pa3nen 3. /IBu:KeHHEe M B3AMMO/IEMCTBHE TeJl.
Mexanuueckoe JBUXKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JBUYKEHUE.
Cxopoctb. Cpeansisi CKOPOCTh IIPU HEPABHOMEPHOM JBMXKEHHH. Pacu€r mytu u
BPEMEHHU JBUKEHUS.
SBneHue WHEpUUHU. 3aKOH HMHEpIMU. B3aumojelcTBHE Ten Kak MpUYMHA
M3MEHEHUSI CKOPOCTH ABWKEHUA Tel. MaccakakmepannepTHocturena. [ImoTHocTh
BemecTBa. CBA3b IJIOTHOCTH C KOJUYECTBOM MOJIEKYNI B eQuHHUIIE 00BEMa
BEIECTBA.
Cuiia Kak xapakTepHuCcTHKa B3auMojaeicTBus Tenl. Cuia ynpyrocTd U 3aKOH
I'yka. I3Mepenue Cuiibl ¢ MOMOIIBI0 JUHAMOMETpA. SIBIICHHE TATOTEHHUS W CUJIa
TsokecTH. Cuiia TshKeCTH Ha Jpyrux miaHerax. Bec Tena. HeBecomocTs. CroxxeHue
CWJI, HAIIPABJICHHBIX MO OJIHOW mpsiMoil. PaBHoelcTByIomas cui. Cuia TpeHusl.
TpeHne CKOJbKEHUS U TPEHUE OKOsI. TpEHHE B IPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HaGnrogeHreMexaHn4eCKOT O IBIKEHUSI TENA.
2. M3mepeHneckopOoCTUTIPSIMOIMHENHOTOABUKEHUS.
3. HaGmonenuesBneHUIMHEPIINN.
4. HaOmroneHnue u3MeHeHUs: CKOPOCTH MPU B3aUMOICHCTBUH TE.
5. CpaBHEHHE MacC MO B3aUMOICUCTBHUIO TEJ.
6. Cno)XeHHe CUJI, HalTPaBJICHHBIX MO OJTHOU MPSIMOM.
Jlabopamopnuviepadomuot u onvimol.
1. OmnpeneneHrie CKOPOCTU PAaBHOMEPHOTO JBMKEHUS (IIApUKA B KU KOCTH,
MO/IEJH AJIEKTPUUECKOT0 aBTOMOOUJIS U TaK J1aJiee).

2. Ompepnenenue cpelHed CKOPOCTH CKOJIbKEHUSI OpycKa WM IIapuKa Io
HAaKJIOHHOM IUTIOCKOCTH.
OnpeneneHnersyioOTHOCTUTBEPAOTOTENA.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb PaCTSKEHUs (Aedopmariyn)
MPY>KUHBI OT MPUIIOKESHHOM CUJTBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJILKEHUS OT
BECa TEJIa U XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEN.

Pa3nen4. laBieHue TBEPABIX TeJI, ;KUAKOCTEH M ra30B.



JaBnenue. CriocoObl yMEHBIIICHUSI U YBETTMUEHUS aBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBlieHHs ra3za oT 00bEma, Temmeparyphl. [lepemaua naBneHwus

TBEPABIMU TEJIAMU, KUAKOCTAMHU W Tazamu. 3akoH Ilackans. IIHeBMaruueckue
MaIHbl. 3aBUCUMOCTD JIaBJICHUS >KUAKOCTH OT TIyOWHBI. ['MapocTarudeckuid

napajgokc. CooOmarommecs cocyasl. [ mapaBinueckue MeXaHU3MBbl.

Atmocdepa 3emmu u armocdepHoe nasieHue. [[pudyuHbl CyleCTBOBAHUSA
BO3aymHOW 00070uku 3emi. OnbiT Toppuuemm. M3mepenue armocdepHOTo
JaBJIeHUsA. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HAJI YPOBHEM MOPS.
[TpuGops! 1t m3MEepeHUst aTMOC(HEPHOTO JTaBJICHHS.

JleicTBrE )KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEJO. BeITalIKMBarommas

(apxumenoBa) cuna. 3akoH Apxumena. [Imaanueren. Bo3ayxormapanue.
Hemoncmpayuu.

o Uk LN

~

3aBUCHUMOCTD JIABJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenaua naBneHUs KUIAKOCTHIO U Ta30M.

Coo0bmarormmecsiCoCyIbl.

['mapaBmuueckummpecc.

[IposiBneHueneric TBUsIaTMOC(HEPHOTOTaBICHHS.

3aBHCUMOCTh BBITAIKUBAIONICH CHIBI OT 00BbEMa MOTPYKEHHOW HaCTH
TeJla Y INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOW KUJIKOCTH.
YcnoBue miaBaHus TEN: IUIABAHUE WJIM MOTPYKEHUE TET B 3aBUCUMOCTH
OT COOTHOILIECHMS INIOTHOCTEM TEIa U )KUJIKOCTH.

Jlabopamopnuvlepadomuot u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH BECATeNA B BOAE OT 00bEMa NOTPYKEHHOM B
KUJKOCTb YaCTH TeJA.

OmnpeneneHue  BBITAIKMBAIOMICH CWIbI, JCHUCTBYIOIIEM Ha  TeNoO,
IIOTPYKEHHOE B JKUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEH CHJIBI, IEMCTBYIOLIEH HA TEJIO
B )KUJKOCTH, OT MacChl TeA.

OnbITel, JOEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAJIKUABAIOIICH CHIIBL,
JCHCTBYIOIIEH Ha TEJIO B XUAKOCTH, OT OOBEMA MOTPYXKEHHOU B
KUIKOCTb YaCTH TEJIA U OT IVIOTHOCTH KUJIKOCTH.

KoncTtpynpoBanne apeoMerpa WM KOHCTPYMPOBAaHUE JIOAKHM H
ompeeneHue e€ rpy30n0AbEMHOCTH.

Pa3aenS.PaGora M MOIIHOCTB. JHEPrusl.

Mexanunueckast pabota. MOIIHOCTS.

[IpocThie MeXaHM3MBI: pbluar, OJIOK, HAKJIOHHAsA IUIOCKOCTh. [IpaBuio
paBHOBecHsl pbluara. l[IpuMeHeHHe mnpaBwia paBHOBECHsS pbluara K OJIOKY.



«3o0n0Toe mnpaBuiio» MexaHuku. KIIJI mpocTeix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass 2Heprusi. KuHernueckas W TNOTEHUUATbHASI HSHEPTHA.
IIpeBpamieHne  OOHOTO  BHAA  MEXAHWMYECKOM  DHEPrUM B JPYIOW.
3aKOHCOXPaHECHUSIPHEPTUN B MEXAHUKE.

Hemoncmpayuu.

1. IIpumephITpOCTHIXMEXAaHU3MOB.

Jlabopamopnviepadomuot u onvimot.

1. Ompenenenure padOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBIDKEHUU Tena

10 TOPHU30HTAIBHOM TOBEPXHOCTH.
2. HccnenoBaHueycioBUMPaBHOBECUSIPhIYAra.
3. Msmepenue KIIJI HAKITOHHOMITIIOCKOCTH.

4. M3ydeHne 3aKk0HA COXPAHCHUS MEXAHUYECKOW SHEPTUH.
8 KUIACC

Pa3nen 6. TemioBble iBJI€HUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BelecTBa. Macca W pa3mepbl aTOMOB U MOJIEKYJI. OmNbIThI, MOATBEPKIAIOIINEC
OCHOBHBI€ [MOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHH.

Moaenu TBEPAOTO, KUIAKOTO W Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrammyeckue u amopdusie Tena. OO0bsICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOXKEHUM MOJEKYISPHO-KUHETUUECKOW TEOPUHU.
CMmauyuBaHue U KallWUISIPHBIE sIBJICHUSI. TemIoBO€e pacIIMpeHNEe U CHKaTHe.

Temneparypa. CBsi3b TemIieparypbl CO CKOPOCTHIO TEMJIOBOIO JABHXKEHUS
yacTull. BuyTrpeHHss sHeprus. CrocoObl M3MEHEHUS BHYTPEHHEU SHEPTHH:
Terionepeaaya u COBEPUICHUE paboTHI. Buns TEIJIonepeaavu:
TEIJIONPOBOHOCT, KOHBEKIIUS, U3JTyUCHHUE.

KomnuecTBO TemmoThl. YienbHas TEIUIOEMKOCTH BeIecTBa. TermmooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHWE TeIuoBoro Oamanca. [lnaBnenue u
OTBEPJICBAHNE KPUCTAUIMYECKUX BEIIECTB. YAENbHAs TEIUIOTa IUIABJICHMUS.
[TapoobpazoBanue n koHaeHcarus. Mcmapenwe. Kumenue. YaenpHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHUMEHHUS OT aTMoc(hepHOTO
JIaBJICHUSI.

BrnaxxnocTts BO3myXa.

DHeprus ToIMBa. Y 1eJIbHas TEIIoTa CrOPaHus.

[Tpuniumer paboTel TemnoBweix apurarenci KIIJ[ TermoBoro apurarens.
TemnoBbIe ABUTATENN U 3aIMTa OKPYKAIOIIECH CPE/IbI.

3aKOH COXpaHEHHMsI M IPEBPALCHHS SHEPTUU B TEIJIOBBIX ITPOLIECCAX.

Hemoncmpauuu.

1. HabmonerneOpoyHOBCKOTOIBIKECHUS.
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10.
11
12.
13.

Hab6monennenuddysnm.

HaGmonenue siBiieHUi CMauynBaHUs U KaMWUISIPHBIX SIBICHUH.
HabmonerunerernioBoropacumpeHUsI TEN.

N3menenune napiieHus raza nMpv M3MEHEHUM O00BbEMa W HarpeBaHUMU WA
OXJIAKICHHUH.

[TpaBunan3MepeHus i TEeMIEpaTyphl.

Bugerreruonepenaumu.

OxaxaeHuenPUCOBEPIICHUUPAOOTHI.

HarpeBanue npu coBepiiieHnn padoThl BHEIITHUMH CHJIAMHU.
CpaBHEHUETEIIO EMKOCTEMPa3INY HBIXBEILIECTB.
HaOnronennexkumnenusi.

Habmronenne nocTossHCTBA TEMIIEPATyPhI P TIJIABJICHUH.

Mo e TEeIUIOBEIXIBUTATEIEN.

Jlabopamopnuvlepadomuot u onvimot.

1
2.
3.

10.
11
12.
13.

OmBITEI IO 0OHAPYKEHHIO ICUCTBHUS CHIT MOJIEKYIIIPHOTO MMPHUTSHKCHHS.
OnpITHI MO BRIPAIMBAHUIO KPUCTAIUIOB OBAPEHHOM COJIM WIIA caxapa.
OmbITel IO HAOIIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KHUJIKOCTEH U
TBEPABIX TEIL

OmnpenencHre naBieHU BO3Ayxa B OaJUTOHE MITPHIIA.

OnbIThI, NEMOHCTPUPYIOUIME 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €ro
00bEMa 1 HAarpEeBaHMS W OXJIAKICHHS.

[IpoBepka runmoTe3bl JMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA YKHUIKOC TH
B TEPMOMETPUIECKON TPYOKE OT TeMIIEpaTypHhl.

HaOmonenne wu3MeHEHHs BHYTPEHHEH DSHEpPrUM Tela B pe3yJbTare
TerUIoTniepeiadu U paboThl BHEIITHUX CHIL.

HccnenoBanvie siBieHUs TEIIOOOMEHa MPU CMEIIMBAHWU XOJIOJHOW U
ropsiuYen BOJIBI.

OnpeneneHne  KOIMYECTBA  TEIUIOTHI, MOJYYEHHOrO BOJOW  IpHU
TEII00OMEHE C HarpeThIM METAJUTMIECKUM IMITHHIAPOM.
OnpeneneHneyaenbHOUTEIII0 EMKOCTUBEIIECTBA.
HccnenoBannenpoueccancapeHusl.

OnpeneneHneo THOCUTEIbHOMBIAXKHOCTUBO3AyXA.

Onpenenenre y1eIpHOM TEIUIOTHI TJIABJICHUS JIbJA.

Pa3gen7.diiekTpruecKre U MATHUTHbIE SIBJICHHSL.
Onexktpusanus Ten. J(Ba pola 3JeKTpUYECKuX 3apsaoB. Bzaumonenctsue
3apspKeHHbIX  Tel. 3akoH KysnoHa (3aBUCHUMOCTh CHJIBI  B3aUMOJACHCTBUS

3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPS/10B U PACCTOSHUS MEX]Y TEJIaMH).
Dnexkrprueckoe noJie. Hanpsk€HHOCTh anekTpudeckoro noJtii. [IpuHimn

CYIICPIIO3UITNU JICKTPUICCKUX noJieu (Ha Ka4C€CTBCHHOM ypOBHe).



Hocwutenu snekTpudeckux 3apsioB. DJIEMEHTAPHbBIN AJIEKTPUYECKUN 3apsil.
Ctpoenne aroma. IIpOBOAHMKM ©  JHAJIEKTPUKH. 3aKOH COXPAHEHHUS
AIIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUA TOK. YCJIOBHUSI CYIIECTBOBAHUSI AJICKTPUUECKOTO TOKA.
HcTOYHUKN TIOCTOSIHHOTO TOKa. JIeWCTBUSI BJEKTPUUECKOTO TOKa (TEIUIOBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKHUM TOK B )KHIKOCTSX U ra3ax.

Onexktpuueckass uenb. Cuwia Toka.  DJIEKTPUYECKOE  HAIPSKECHHE.
ConpoTuBjI€HHE TPOBOJHUKA. YIETLHOE COMPOTHUBIICHHE BellecTBa. 3akoH Oma
nns ydactka uenu.  [locnenoBarenbHo€ W MapajuiebHOE  COEIMHEHHE
MIPOBOTHUKOB.

Pabora w MOMmHOCTh D3JEKTpUYECKOTO TOKa. 3akoH Jlxoymsi—Jlenma.
DJIeKTPUYECKUE LIEMH U MOTPEOUTENN AIIEKTPUIECKOM dHEPTHH B ObITY. KopoTKOEe
3aMbIKaHUE.

[locTosiHHBIE ~ MarHuThl. B3auMOJENCTBHME  TMOCTOSHHBIX  MAarHWTOB.
MarnutHoe nosie. MarHutHoe noJie 3eMJId U €ro 3HaueHHe JJ1s1 )KU3HU Ha 3eMuie.
OmbiT  Opcrena. MarHutHoe moJie  3yekTpudeckoro Toka. [IpuMeHnenue
AJIIEKTPOMAarHUTOB B TEXHUKE. J[eMCTBHE MAarHUTHOTO MOJISl HA POBOJHUK C TOKOM.
DJEKTPOIBUTATENh MOCTOSHHOTO TOKa. MCcmoJib30BaHUE 3JIEKTPOJBUrareiei B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCTIOPTE.

OmnbiTel Dapanes. SABneHue eKTpOMarHuTHOM UHAYyKIMK. [IpaBuiio Jlenua.
DJEeKTpOoreHeparop. CnocoObl  TOJlydE€HHs ~ DJIEKTPUYECKOW  DHEPTHH.
DJIEKTPOCTAHIIMK HA BO300OHOBIISIEMBIX UCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpU3aALUATET.
JIBa poaa3JIeKTpUYECKUX 3aps10B U B3aUMOICUCTBUE 3ap IKEHHBIX TEL
YCTpPOUCTBO U IEUCTBUEINEKTPOCKOTIA.
DJIEKTpOCTaTUY €CKASUHTYKIIHSI.
3aKOHCOXPaHEHUAIICKTPUUECKUX3APSIOB.
[IpOBOHUKY U TUDNEKTPUKH.
Mo aenupoBaHne CUIOBBIX IMHUM JIEKTPUYECKOTO TIOJIA.
McTOYHUKUTIOCTOSIHHOTOTOKA.
JIENCTBUAAIEKTPUUECKOTOTOKA.

. DIIEKTPUYECKUUTOK B KUIAKOCTH.

. I'a3oBbIipa3ps.

. I3mMepeHnecunbITOKaaMIepMeTPOM.

. I3MepeHnesnekTpud eCKOrOHANPSKECHUSBOJIBTMETPOM.

. Peoctar u MarasuHCOnpOTUBIIEHUN.

. B3auMo1eiCc TBUENOCTOSTHHBIXMarHUTOB.

. MoaennpoBaHre HEBO3MOKHOCTHU Pa3ACICHUS MOJFOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenmpoBaHrE MarHUTHBIX NOJIEW MOCTOSIHHBIX MAarHUTOB.
OnsITOpcTena.

MarsuTHoemoJeTOKa. DJIEKTPOMArHuT.

JIeliCTBME MAarHUTHOTO TI0JII HA IPOBOHUK C TOKOM.
DJEeKTPOABUTATEILIIOCTOSIHHOIOTOKA.
HccnenoBaHnesiBICHUAIEKTPOMAr HATHO UMHYKIIAH.

Onbitei®apages.

3aBUCUMOCTh HAIPABIIEHUS WHIYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHHSI.

DJIEKTPOreHEPATOPIOCTOSIHHOTOTOKA.

Jlabopamopnvlepadomuol u onvimot.

1.

o v &M Ww

10.
11

12.

13.

14.

15.

16.

OmnbITel 1O HAOMIONEHUIO DJCKTPHU3AIUMU  Tell UWHAYKIMEH W TpHU
COIIPUKOCHOBEHUH.

HccnenoBanue NeHCTBUS AIEKTPUUECKOTO IMOJII HAa TMPOBOJHUKU U
TUDIIEKTPUKH.

COopka u mpoBepka pabOThI AJEKTPUIECKOM IIEMH MMOCTOSTHHOTO TOKA.
H3mepenne u peryimpoBaHue CHIIbI TOKA.

N3mepenne u perympoBaHueHANPsIKSHUS.

HccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, MIYILIETO Yepe3 Pe3UcTop, OT
CONPOTHUBJICHUS PE3UCTOPA U HATIPSIKEHUS Ha PE3UCTOPE.

OnbIThI, JIE€MOHCTPUPYIOLIHE 3aBHCHUMOCTD AIIEKTPUYECKOTO
CONPOTHUBJICHUS! MPOBOJHUKA OT €ro JJIMHBI, IO TMOMNEPEYHOTO
CEUEHUS U MaTepuaa.

[lpoBepka mpaBuia CJHOXKEHUS HAMNPSKEHUM MPHU MOCIEI0BATEILHOM
COEIMHEHHUH IBYX PE3UCTOPOB.

[lpoBepka mpaBwia i CWIbI TOKAa MPU MapajUIEIbHOM COCIWHEHHU
PE3UCTOPOB.

Omnpenenenne padoThI ANEKTPUIECKOTO TOKA, UAYIIEr0 Yepe3 Pe3ucTop.
OmnpeneneHre MOIIHOCTH DJIEKTPUYECKOTO TOKAa, BbIJEIsIEMON Ha
pe3ucTope.

HccnenoBanue 3aBUCHUMOCTU CHJIbI TOKA, UAYIIErO Yepe3 JaMIIOYKy, OT
HaIPsDKEHUS Ha HEX.

Onpenenenne KI1/] narpesarens.

HccnenoBaHre MarHUTHOTO B3aUMOIEHCTBUS TOCTOSIHHBIX MATHUTOB.
M3ydyenue MarHUTHOTO TOJIA TOCTOSHHBIX ~MarHUTOB TpH  HX
00bEIMHEHNY U Pa3JICTICHUM.

HccnenoBanue 1eHCTBUS DIIEKTPUYECKOTO TOKAa HA MArHUTHYIO CTPEJIKY.



17. ONBITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS
KaTylIKd ¢ TOKOM M MarHuta OT CHWJIbl TOKAa M HaIpaBJICHUS TOKa B
KaTyIIIKE.

18. MI3yueHue nelCTBUSA MAarHUTHOTO T10JI1 HA TPOBOIHUK C TOKOM.

19. Konctpyuposanue u u3ydeHue paboThl 3J1EKTPOIBUTATEIIS.

20. Ismepenue KIIJI anekTpoaBurarebHOMyCTAaHOBKH.

21. OnBITBl MO HWCCJEAOBAHMIO SIBJICHHS DJICKTPOMAarHUTHOW WHIYKIUU:
WCCJICIOBAHUE M3MCHEHUW 3HAYEHWS W HaIPaBJICHUS HWHAYKIHOHHOTO
TOKaA.

9 KJIACC

Pa3nen 8. MexaHn4eckue siBJICHUA.

Mexannueckoe nBwxeHHE. MarepuaibHag Touka. (Cucrema OTCU€ra.
OTHOCHUTENBLHOCTh MEXAaHUYECKOTO JBHKEHHA. PaBHOMEpPHOE MPSAMOJHMHEWHOE
JnBWKeHHe. HepaBHOMepHOE npsiMOJIMHENHOE BMkeHUE. CpeHsss 1 MTHOBEHHAs
CKOPOCTB TeJla IPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOyckopeHHOE MpsiMOJIMHEWHOe aBmxkeHne. CB0oOOAHOE
nageHue. OnpITel [ anmies.

PaBHOMepHOe ABMkKEeHHE MO OKpYXHOCTH. [lepnoa m yactoTa oOparieHusl.
JInHenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENLHOE YCKOPEHUE.

Ilepssiit 3akoH Hbrotona. Bropoiu 3akon HerotoHa. Tperuit 3akon HeroToHa.
[IpyHIMD CynIepHO3ULIMN CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHusi: Cuiia TPEHUSI CKOJIbK €HHUSI, CHITa
TPEHUS IOKOSI, APYTUE BUIbI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHMsI. YCKOPEHHE CBOOOJIHOTO
nageHus. J(Bwxenue rianer BoKpyr ConHima. IlepBas kocMHuuYeckas CKOPOCTD.
HesecomocTs 1 nieperpysku.

PaBHOBecue marepuarbHOM TOUKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIUIEHHON OCBIO BpaieHusa. MoMeHT cuiibl. LleHTp TsxecTH.

Nmmynee Tenma. M3menenne umiryiibca. MITysibe criibl. 3aKOH COXpaHEHHUS
UMITyJIbCca. PeakTUBHOE JBUKEHUE.

Mexannueckast paboTta M MOIIHOCTh. PaboTa cui TSXKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEepTUH U padboThl. [loTeHIIMaNbHAS SHEPTHUS TeNa, MOJHATOTO Hall
MMOBEPXHOCTHIO 3eMJIH. | [oTeHIIMaNbHAS SHEPTUS CKATOM NPy KUHBI. KuHeTnueckas

DHEPTHUSL. Teopema 0 KUHETUYECKOU DHEPTUHU.
3aKOHCOXPAHEHUSIMEXaHUYECKOMIHEPT UH.
Hemoncmpayuu.

1. Habmonenne MeXaHHUECKOTO JBMIKEHHUS TEJIa OTHOCHUTEIHHO PA3HBIX TEI
OTCUETA.
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10.
11
12.
13.
14.
15.
16.

CpaBHeHME MyTed U TPACKTOPUNM ABUKEHHMS OJIHOTO W TOrO K€ Teja
OTHOCUTEJIbHO Pa3HBIX T OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHUSI TPSIMOJIMHERHOTO JIBUAKEHUS.
HccnenoBannenpu3HakKOBPaBHOYCKOPEHHOT OJIBUKEHUS.

HabmoneHune nBukeHus Tea 1mo OKpy>KHOCTH.

HaOmonenne MexaHMueCKuX SBJICHUH, TPOUCXOISIIIMX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JIBH)KCHUH
OTHOCHUTENhHO KaOrHeTa (GU3UKH.

3aBUCUMOCTh YCKOPEHUS Tela OT MAacChl Tela W JEHCTBYIOLIEH Ha HEro
CHUJIBL.

HaGmronenne paBeHCTBA CHJT TIPW B3aUMOICHCTBUH TEN.

N3menenue Beca Tena npu yCKOPEHHOM JIBHXKEHHH.

ITepenava nmmyiibca mpu B3auMOJE€HCTBUU TEI.

[IpeoOpazoBanus SHEPTUHU IPHU B3aUMOACHCTBUH TETL.

CoxpaHenue UMMIyIbCca NpU HEYPYTrOM B3aUMOAEHCTBHH.

CoxpaHeHue UMIyJbCca Npyu adCOJIFOTHO YIIPYTrOM B3aUMOICHCTBUU.
HaOGmonennepeak THBHOT O IBHYKEHHSI.

CoxpaHeHue MEXaHM4EeCKOM SHEPTHUH ITPU CBOOOTHOM TMAJECHUU.
CoxpaHeHue MEXaHM4ECKOUW SHEPTHUU MTPHU IBUKEHUU TeJa MO JEHC TBUEM

IIPY’KHUHBI.

Jlabopamopnvlepadomuot u onvimot.

1.

KoHcTpynpoBaHne TpakTa Mg pa3roHa W JalbHEUILIErO0 PAaBHOMEPHOTO
JIBH>KEHUS IAPUKA WA TEIECKKH.

OnpeneneHre cpenHel CKOPOCTH CKOJBbXEHUSI OpycKa WM JIBUKCHUS
LIApHKA 10 HAKIIOHHOM IUIOCKOCTH.

Onpenenenne yCKOpEHUs Tela NPU PABHOYCKOPEHHOM JBHKEHHH IIO
HAKJIOHHOM IUTOCKOCTH.

HccnenoBanne 3aBUCUMOCTU MyTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JBI>KEHUU 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THIIOTE3BI: €CJM TPU PABHOYCKOPEHHOM JBWXCHHH 0€3
HAaYaJIbHOM CKOPOCTH IyTH OTHOCATCS KakK PsAJ HEUETHBIX YMCEN, TO
COOTBETCTBYIOIIUE NPOMEKYTKH BPEMEHU OTUHAKOBHI.

HccnenoBanne 3aBUCUMOCTHA CHJIBI TPEHUS CKOJIbKEHUS OT CHJIbI
HOPMAJIBHOTO JJaBJICHUS.

Onpenenenreko’hGUIIMEHTATP EHUSACKOIbKEHUS.

OnpeneneHnekECTKO CTUTIPY>KUHBI.

Onpenenenre padOThl CUIIBI TPEHUS IIPU PAaBHOMEPHOM JIBHYKCHHH Tea
10 TOPU3OHTAIBHOU MOBEPXHOCTH.



10. Ompenenenne pabOThl CWJIBI  YIPYrOCTH TMpU MOABEME Tpy3a ¢
MCTIO0JIb30BaHUEM HETIO IBUKHOTO 1 TIOIBMYKHOTO OJIOKOB.

11. IBydyeHue3akoHaCOXpaHEHUSIIHEPTUU.

Pa3znen9. Mexannueckue KoJ1e0aHMS M BOJIHBI.

KonebarenpHoe amkenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUH: TIEPUO/I,
4acTOTa, aMIUIATYyJa. MaTeMaTndecKuid U NPYy>KUHHBIM MasiTHUKU. [IpeBpamenue
SHEPTHH TIPHU KOJIeOATETHbHOM JIBUKEHHUH.

3aryxaronmme  KojcOanwms.  BeiHyX)neHHele — KosieOanus.  Pe3zonasc.
Mexannueckue BoiHbl. CBOWMCTBa MEXaHWYECKMX BOJIH. [IpogonbHble WU
MOIEpPEYHble BOJHBIL. [[MMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHHUS.
Mexannueckue BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTH 3Byka W BbIcOTa TOHA. OTpakeHHe 3ByKa. HDpa3ByK n
VIIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenne koseO0aHMM TET MOA OEHCTBUEM CHIIBI TIKECTH U CUIIBI
YOPYTOCTH.

HaGmonenne kone0anuii rpy3a Ha HUTH W Ha TIPY>KHUHE.
HaGmoneHne BRIHYKIEHHBIX KOJICOaHM ¥ pe30HaHCa.
PacnipocTtpaneHue npo10JbHbBIX U MOTEPEYHBIX BOJIH (Ha MOJIEIN).
HaGmonenue 3aBUCMMOCTH BRICOTHI 3BYKa OT 4aCTOTHI.

AKyCTHUECKUIPE3OHAHC.
./Iaﬁopam OpHbIEPAOOMBL U ONBIM bL.
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1. OmpeneneHre 4YacTOThl M TEpHOJAa KOJEOAHWH MaTeMaTHYeCKOTO
MasiTHUKA.
2. OmnpeneneHue 4acTOThI U IEPUOJa KOJICOAHUN MPYKUHHOTO MasiTH KA.
3. HccrnenoBanue 3aBUCUMOCTH MEPUO/1a KOJICOaHUM MO IBEIIEHHOT O K HUTHU
rpy3a OT JUIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH MEPUO/1a KOJICOAHUM MPYKUHHOTO MasiTHUKA
OT MaccChl rpy3sa.
5. IIpoBepka HE3aBUCUMOCTHU MEpPHUOJIa KOJeOaHUl rpy3a, MOABEIICHHOTO K
HUTH, OT MACCHI Fpy3a.
6. ONbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpUOJia  KoJieOaHUM
MPYKUHHOTO MasiTHUKA OT MacChl IPy3a M AKECTKOCTH MPYKUHBI.
7. VI3BMepeHneycKkopeHusscBOOOTHOT O ICHUS.
Pa3nen10. DiieKTpoOMarHuTHOE 10JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
OJEKTPOMArHUTHOE  MOJIE.  DJEKTPOMArHUTHbIE  BOJHBI.  (CBONCTBa
AJEKTPOMArHUTHBIX BOJIH. [llkanma »JeKTpOMAarHWTHBIX BOJIH. McmoJsib30BaHue
AIEKTPOMATrHUTHBIX BOJIH JIJII COTOBOM CBSI3H.



DuiekTpoMaruuTHas npupoja csera. CkopocTh cBeTa. BoHOBBIE CBOKCTBA
CBeTa.

Hemoncmpayuu.

1. CBOHCTBa’IEKTPOMAar HUTHBIXBOJIH.

2. BoJIHOBBIECBOMCTBACBETA.

Jlabopamopnviepadomuot u onvimot.

1. M3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIHI0O MOOMIBLHOTO

tenedona.

Pa3zagen1l. CBeToBbIe IBJICHUS.

JlyueBass  mogmenp  cBera.  Mcrounmku — cBera.  [IpsimonumHeliHOE
pacnpocTpanenue cBera. 3atmenus Comnua u JIynsl. Otpakenue cseta. [Inmockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

IIpenomneHue cBera. 3akoH MpenoMiieHUs cBeTa. llosHoe BHyTpeHHee
OTpakeHHe cBeTa. Mcrnosib30BaHWE TMOJHOTO BHYTPEHHETO OTPaKEHHUS B
ONTUYECKHUX CBETOBO/IAX.

Jlunza. Xox mydert B smH3e. OnrTuyeckas cuctema (Qoroamnmnapara,
MHUKpOCKONa M Tejeckoma. ['a3 kak omnTuyeckas cucteMa. biIM30pyKoCcTh U
JaTbHO30PKOCTb.

Paznoxxenne Oemoro cBera B cmekrp. Ombitel HerotoHa. CroxxeHue
CIIEKTpaJIbHBIX IIBETOB. /lucnepcusiceera.

Hemoncmpayuu.

[IpamMonuHenHOEpacCTIPOCTPAaHEHUECBETA.

OTtpakeHuecBera.

[losryuenune n300pakeHnid B TUIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaiax.

[IpenomiieHuecBera.

OnTryecKuicBETOBO.

Xon yuelt B coOuparoleil mmH3e.

XOoJ Jlydel B pacCEUBArOIIEH JIMH3E.

[Tonmy4yenne n300paskeHui ¢ TOMOIIBIO JIUH3.

[Mpunuun geiictBus oToarnmapara, MUKPOCKOTIA U TEIECKOTIA.

10. Moenbriasa.

11. Pa3nosxeHue 6eoro cBeTa B CeKTp.

12. [losydyenue 6enoro cBeTa MpH CJI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnvlepadomul u onvimol.

1. HccrnenoBaHue 3aBUCUMOCTU yrila OTPAXXEHUS CBETOBOIrO Jyda OT YIJia
MaJCHUS.
N3ydeHne xapakTepuCTUK U300paKeHUs MPEAMETa B INIOCKOM 3EpKaie.
HccnenoBanne 3aBUCUMOCTH yTJIa IPEIOMIIEHUSI CBETOBOTO JIy4ya OT yrja
MaJ€HUS Ha TPAHUILIE «BO3JTYX—CTEKIIO).
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[Tony4aenune n300pakeHNI ¢ TOMOIILIO COOUPAIOIICH JIMH3BI.
Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOM CHUITBI COOUp aroIIei
JIMH3BI.

6. OMBITHI 110 pa3JI0KEHUIO OENIOTO CBETA B CIIEKTP.

7. OTBITBI 10 BOCIIPUATHIO I[BETA MPEIMETOB NPHU MX HAOIIOACHUU Yepes

IIBETOBBIC (DUIIHTPHI.

Pa3znen12. KBaHTOBBIE SIBJICHUSI.

Omeitel Pesepdopna u ruranerapHas mMojaenb aroma. Mogenb atoma bopa.
Hcnyckanue u nornoiieHue ceera atoMom. KBanTel. JInHedaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a, Oera- u ramma-uzinydeHus. CTpOeHHE aTOMHOTO
aapa. HykimoHHas Moxaenb aroMHoOro sapa. M3ortonsl. PanmoakTuBHBIE
npeBpauenus. [lepuoa nonypacmnaaa aTOMHBIX SIAEP.

SAnepHble peakiuu. 3aKOHbI COXpPAaHEHUs 3apsSA0BOr0 U MacCOBOIO YHCEIL
DHeprusi cBsI3W aToMHBIX sijep. CBsA3b mMacchl U 3Hepruu. Peakuuu cuHTE3a U
nenenus saep. Uctounuku sneprun CoJiHIA U 3BE3].

SnepHas sHepreTuka. J[eMCTBUA PAIMOAKTUBHBIX HM3JIYYCHUM HaA KUBBIC
OpTaHU3MBbI.

Hemoncmpayuu.

1. CHeKTpbhIu3Iy4eHUs U MOTJIOIICHUS.

2. CHeKTpblpa3IMYHBIXTa30B.

3. CnektpBogopona.

4. Habmonenue TpekoB B kamepe BunbcoHa.

5. PaboracuyérunkanoHU3UPYIOUMXU3ITYyYEHUI.

6. Peructpanus uzaydeHus: Ipupo JHbIX MUHEPAJTIOB U MPOJTYKTOB.

Jlabopamopnviepadomuot u onvimot.

1. HaGnromeHue CIUTONIHBIX M IMHEHYATHIX CIIEKTPOB U3TyICHHUS.

2. HccrnenoBanue TpEKOB: U3MEPEHHUE DHEPTUM YACTHUIBI IO TOPMO3HOMY

nytH (o dpoTorpadusim).

3. VBMepeHuepaanoakTUBHOTO(PoHa.

IHoBTOpHTE1HHO-000011A FOIIMITMO/TY 1 b.

[ToBTOpUTENHHO-0000 A0 MOAYJTH TPEAHA3HAUCH JJISl CUCTEMATU3 allu U
U 0000IIEeHUsT MNPEIMETHOrO  COJIEpKAHUSIT W ONbITa  JACSTEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUEHUH BCETO Kypca PU3UKH, a TAKXKE JJI IO ATOTOBKH K
OCHOBHOMY T'OCYJApCTBEHHOMY »JK3aMeHy Mo ¢u3uke i 00ydarommxcs,
BBIOPABIINX ATOT YUEOHBIN IPEIMET.

[Ipy n3ydyeHun AaHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NeATeIbHOCTH, HA OCHOBE KOTOPBIX 00ECTIEYNBACTCS JOCTHKEHUE IPEAMETHBIX U
METanpeAMETHBIX  IJIAHUPYEMBIX  pE3yJbTaToB  0oOydeHus, GdopMUpyeTcs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB MCCJIECIOBAHUS



SBJICHUN TPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUAMH OOBSICHITH (PU3MUECKUE
ABJICHUSI, TPUMEHAS IOJyYEHHbIC 3HAHWs, pelmarb 3a4a4yd, B TOM YMCIIC
KauECTBECHHBIE U SKCTIEPUMEHTAIILHBIE.

[IpyHUMNMANBHO AEATENBHOCTHBIM XapaKTEP JAHHOTO pa3jeiia pealn3yercs
3a CY€T TOTO, YTO OOyYarmmMecs BBITIOJHSAIOT 3aJaHus, B KOTOPBIX UM
P EJIaracTCs:

Ha OCHOBE TOJIYYCHHBIX 3HAHWW pacro3HaBaTh W HAYYHO OOBSICHATH
buznyuecKue sIBJICHUS B OKPYXKAIOIIeH MPUPO/I€ U MOBCEAHEBHOM KU3HU;

UCIIO0JIb30BaTh HAYUYHBIE METO/IbI UCCIICTOBaHMSI (PU3NYECKHUX SIBIICHUM, B TOM
YHCJIE AJIs1 HPOBEPKHU TMITOTE3 U MOJyYEHUS TEOPETUIECKUX BBIBOIOB;

OOBSICHATh HAy4YHbIE OCHOBBI HanOoOJiee BXHBIX JTOCTIIKEHUN COBPEMEHHBIX
TEXHOJIOTH, HAIIPUMEDP, ITPAKTUYECKOTO UCIIOJIb30BaHUS PA3JIMYHBIX NICTOYHUKOB
DHEPIMU HAa OCHOBE 3aKOHA ITPEBPAICHHS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
JHEPIUM.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yuenue Hpu3MKu HA ypOBHE OCHOBHOTO 00111er0 00pa30oBaHus HAPaBJeHO

Ha JIOCTUKEHUE TIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
Pe3yIbTaTOB.

B pe3ynbrare uzydenusi Gu3uku Ha YypOBHE OCHOBHOTO O0IIET0 00pa3oBaHu st

y oOyuaromerocsi 0yayT copMUpPOBaHbI CICAYIOIIUE JIMYHOCTHBIC PE3YJILTAThHI B
JacTH:

1) naTpHOTHYECKOrOBOCIIMTAHMS S

- IPOSIBJICHUE NHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO P O CCHUMCKOMN
(pu3nUecKo HAyKH;

- LIGHHOCTHOE OTHOUICHUE K TOCTHKEHUSM POCCUNCKUX YUEHBIX -(DU3UKOB;

2) rpa:KIaHCKOI0 U AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B 00CYKIE€HIH OOLIECTBEHHO3HAY UMbl XU
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM PUMEHEHUEM TOCTUXKEHU M
(du3uKwy;

- OCO3HaHUE BAXHOCTH MOPAIBHO-3TUYECKUX IMPHUHIMIOB B JESITEIILHOCTH
Y4EHOTO;

3) 3CcTeTHYECKOrOBOCTIMTAHUS:

- BOCHPUITHE SCTETHUECKUX KauecTB (PU3MYECKOW HAYyKU: €€ TapMOHHYHOIO
MOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTHHAYYHOT OTIO3HAHUS S

- OCO3HaHUE LIEHHOCTU (PU3NYECKON HayKM Kak MOUIHOTO HHCTPYMEHTa
[I03HAHWS MUPA, OCHOBBI PAa3BUTHUSA TEXHOJIOTMM, BAXKHEUILIECH COCTABIIIOLIEH
KYJIbTYpBI;

- pa3BUTHE HAYYHOW JFOOO3HATEIHLHOCTH, WHTEpECa K MCCIIETOBATEIIbCKOM
NEeATENbHOCTH;

5) dopmupoBaHusi KyJbTYpPbl 3A0POBbSI H 3MOLMOHAJBHOIO
0J1aronmoJyums:

- OCO3HaHHWE IIEHHOCTH Oe30MmacHoro olpa3a XU3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BRXHOCTH MpaBuUi 0€30TMacHOTO IMOBEACHUS Ha
TpaHCTIOPTE, HA JIOPOrax, C AEKTPUUYECKUM U TEIJIOBBIM 000pYAOBaHHEM B
JOMAIIHUX YCJIOBUSIX;

- cOpMHUPOBAHHOCTh HaBbIKa pedIeKCUU, MPU3HAHKWE CBOETO IpaBa Ha
OIMOKY U TAKOTO e MpaBa y APYroro 4eioBeKa;

6) TPy10BOTrOBOCIIMTAHUS:

- aKTUBHOE Yy4YacTH€ B PEIICHUU MPaKTUYECKUX 3ajady (B paMKax CEMbH,
0o0pa3oBaTeIbHOW  OpraHu3alii, TOopojJa, Kpasg) TEXHOJOTHUYECKOU W



COLIMATILHON HAIPaBJICHHOCTH, TPEOYIOMMX B TOM YHCIC U (DU3UIECKUX
3HAHMM;

e - MHTEPEC K MPAKTUIECKOMY U3YIEHHUIO PO hecCuii, CBI3aHHBIX C (PU3UKO;

e 7)3K0J0OrM4eCKOrOBOCIMTAHMS:

e - OpPpHCHTAIMA Ha IIPHUMCHCHHUC (1)H31/I‘—ICCKI/IX 3HAHUU AJ1 pCIICHUA 3a1a4 B
00acTH OKpYJKaromel Cpeabl, IUIAHUPOBAHHWS TIOCTYIKOB M OIGHKH WX
BO3MOJKHBIX TIOCJICICTBUM JIJIs1 OKPY>KAFOIICH CPEIbI;

e - OCO3HaHHWE TJIO0ATHLHOTO XapakTepa SKOJIOTHUECKUX MPOOJIEM M IMyTeH HX

pELICHHS;

e 8) amanTanuM K M3MEHAIOIIUMCH YCJIOBHUSIM COUMAJIbHON M NMPUPOIHOMI
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJCUCTBUU TMPHU BBITIOJHEHUH HCCJICIOBAHUN U
MPOEKTOB (PU3UYECKOW HAMpPaBICHHOCTH, OTKPBITOCTh OIMBITY W 3HAHHUSIM
APYTHUX;

e - TIOBBIIIEHWE YPOBHS CBOEM KOMIIETEHTHOCTH YE€pe3 MPAKTHUYECKYIO
NEATEIbHOCTD;

e - ITOTPEOHOCTH B hOPMHUPOBAHUHN HOBBIX 3HAHUM, B TOM YHCIIEe (POPMYIMPOBATH
U7IeH, TTOHSTHUS, TUTIOTE3BI O GU3HUECKUX OOBEKTAX U SBICHUSIX;

e - OCO3HaHHUE ACPUIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEW B 00J1aCTH
bu3uKy;

e - IUIAHUPOBAHUE CBOErO PAa3BUTUA B MPHOOPETEHHH HOBBIX (DU3UIECKUX
3HAHMI;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI31 IPUPOIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJI€ C HCTI0JIb30BaHNEM (HU3HUECKUX 3HAHUIA;

e - OIICHKAa CBOUX JCUCTBUH C Y4ETOM BIMSHHUS HAa OKPYXKAIOUIYIO Cpemdy,
BO3MOYHBIX TJTI0OATLHBIX TTOCTICICTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesymbrate ocBOeHHs MpOTpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y oOydaromerocst 0yayt cpopMUpOBaHbl MeTanpeAMe THbI €
pe3yJbTaThl, BKIIOYAIOIIME TT03HABATEIbHbBIE YHUBEPCAJIbHbIE yueOHbIE IEHCTBUS,
KOMMYHUKAaTHUBHbIE  YHUBEpCaJIbHbIE  y4eOHbIE JCUCTBUSA, PETYJIATUBHBIC
YHUBEpCAIbHbIE y4eOHbIE JCHCTBHS.

INo3naBaTeJibHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

ba3oBbleJornueckue 1eMicTBUA:
e BBISBIKITh W XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKKM OOBEKTOB
(sBEHUN);



yCTaHABJIMBATh CYMIECTBEHHBIN MPU3HAK KJIACCUDUKAIMH, OCHOBAHUS JJISI
00001IIeHNS 1 CPAaBHEHMUS;

BBISIBJIITH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B paCCMAaTPUBAEMBbIX (haKTax,
JaHHBIX U HA0TIOJICHUSX, OTHOCSIIUXCS K (PH3MIECKIM SIBJICHUSM;
BBISBIITh TIPUYIHUHHO-CJICACTBEHHBIC CBS3HM TPH H3YYCHHH (U3MUCCKUX
SIBIICHHI W MPOTIECCOB, JICTIATh BEIBOIBI C UCIIOIb30BAHUEM J1€YKTHBHBIX
Y MHIYKTUBHBIX YMO3AKIIOUCHHUH, BBIABUATATh THIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEITUYHH,

CaMOCTOSITEIbHO BBIOMpATh CIOCOO pemeHus y4eOHOW (PU3NIeCKOu
3aauM (CpaBHEHHE HECKOJBHKUX BapHAHTOB pEIICHUs, BHIOOp Hambosee
IO IXOISIIIETO C YYETOM CaMOCTOSTEILHO BIICTICHHBIX KDUTEPHEB).

ba3oBbleucciieoBaTeIbCKUe1eMCTBUS:

UCITOJIh30BaTh BOIIPOCHI KaK MCCIICA0BATEIILCKUH HHCTPYMEHT ITO3HAHKS,
MIPOBOUTH IO CAMOCTOSITEILHO COCTABICHHOMY IIJIaHY OTIBIT, HECJIOKHbI i
(GU3UYECKUIT DKCTIIEPUMEHT, HEOONBIOE HCCIeA0BaHNEe (HHU3UIECKOTO
SBJICHUS,

OIICHMBAaTh Ha MPUMECHUMOCTh M JOCTOBEPHOCTh HH(MOPMAIHIO,
HIOJTyYCHHYIO B X0JI¢ UCCJICIOBAHMS HIIH DKCIICPUMEHTA;

CaMOCTOSTENbHO (POpMyIMpPOBaTh 000OIIEHHMSI ¥ BEIBOJIBI TIO pE3yJIbTaTaM
MPOBEIEHHOTO HAOIFOACHUS, OTIBITA, HCCIICTOBAHNS,

MIPOTHO3UPOBATh BO3MOXKHOE JallbHEWINICE pa3BUTHE (PU3HMUCCKHUX
MIPOIIECCOB, a TAKKE BBIJABHUTATh MPEAITOI0KEHHS 00 MX Pa3BUTHUH B HOBBIX
YCJIOBHSIX M KOHTEKCTaX.

Pa6ora c undopmanueii:

NPUMEHSATh Pa3IMIHbIC METOIbI, MHCTPYMEHTBI U 3aIPOCHI TIPH ITOUCKE U
otOope MH(MOPMAIMK WM JAHHBIX C YYETOM MPEIIOKCHHON ydeOHOU
buznueckoii 3a1aun;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIIHIO
pa3IMYHBIX BUAOB M POPM IPEICTABICHUS;

CaMOCTOSTEIbHO BBIOMpATh ONTUMAIbHYIO (GOPMY TpEACTaBIICHHS
UHPOpMAIIMM W WUTIOCTPUPOBATH peEIIacMbie 33Jaul  HECJIOXKHBIMU
CcXeMaMH, JruarpaMMaMu, HTHOU rpaprKo¥ U MX KOMOWHAIIUSIMH.

KoMMmyHMKaTUBHBICYHHBEpPCAIbHbICYYeOHbIe e CTBHS

B X0JIe¢ 0OCYXKIEHUsI y4eOHOTO MarepHaja, pe3yiabTaroB JIAOOPATOPHBIX
paboT U MPOEKTOB 33/1aBATh BOIIPOCHI IO CYLIECTBY OOCYXAAEMOU TEMBI U
BBICKa3bIBAaTh WJIE€H, HALICJICHHBIE HA PEIICHUE 3a/ladyd U TOJJIepKaHHUE
0J1aro’kenareibHOCTH OOILEHMUS;

COIOCTAaBJISATh CBOU CYXKIECHHUA C CYXICHUSIMH JPYTUX YYaCTHUKOB
Janora, 00HapyK1BaTh pa3IMuUe U CXOICTBO MO3ULUH;



BBIP@)XATh CBOIO TOUKY 3PEHHS B YCTHBIX U MMChbMEHHBIX TEKCTaX;
MyOJIMYHO TIPEICTABIIATH PE3YJIbTaThl BRITIOJHEHHOTO (PH3UIECKOTO OTIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMSI, POEKTA);

NOHMMATh W  WCIOJB30BaTh  TNPEUMYNIECTBA  KOMAHIHOU U
WHAUBUIAYaTbHON paboOThl NpPH pEIIEHUH KOHKPETHOW (U3UUecKon
PO OJIEMBI;

NPUHUMATH [T COBMECTHOU JCSITEIPHOCTH, OPTaHU30BBIBATh JCHCTBHS
no e€ JOCTHKCHMIO: PacIpelessiTh poJid, OOCYXIaTh MPOLECCHl U
pe3yIbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHUS HECKOJIbKUX JIFOJICH;
BBITIOJTHATH CBOIO YaCTh PA0OTHI, JOCTUTAsI KAUECTBEHHOTO PE3yJIbTaTa Mo
CBOEMY HAMpaBJICHUI0O W KOOPJAWHUPYS CBOU JACHCTBUS C JPyrUMU
YJIeHaMU KOMaH/Ibl;

OIICHMBAaTh KaueCTBO CBOEr0 BKJIaJa B OOUMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSATENbHO C(HOPMYIMPOBAHHBIM y4aCTHUKAMU B3aMO/1€HCTBUSI.

PerynasituBHbIe yHMBeEpPCaJIbHbIC Y4eOHBIE 1eICTBUA

CaMoopraHmauml:

BBISABIISITH HpO6J’ICMI>I B ) KU3HCHHLBIX U yqe6HBIX CUTyaluiax, Ipe6y10mnx
JUJIS pereHusT (Pr3ndecKux 3HaHUM;

OPUCHTHUPOBATLCA B pPa3IMIHBIX nmoaxoaax  IIPHUHATHA pemeHm?I
(MHOMBHUIyalIbHOE, TMPUHATHE PELICHUs B TPYIIE, NPHUHITHE PELICHUN
TPYIIIOit);

CaMOCTOSTEIbHO COCTABIISATH AITOPUTM pelIeHHs (PU3NUECKOM 3a/1a4u UIn
IUIaHA MCCJIENO0BAHUS C YYETOM HMEIOUMXCS PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apTYMEHTUPOBATH IPEJIaraéMble BAPUAHTHI PELICHN;
JienaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEIlICHHE.

CaMOKOHTPOJIb, SMOIIMOHATIbHBIMUHTEJLICKT:

J1aBaTh aJICKBATHYIO OLIEHKY CUTYalluU U MPEAJIararh MiaH €€ N3MEHEHHUS;
OOBSICHATh NPUYMHBI JOCTWKEHHS (HEIOCTHIKEHUS) pe3yJbTaToOB
NeSTEIbHOCTH, 1aBaTh OLIEHKY NPHUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHUCJIE B XOJ BBIIOJHEHUS
(U3MUECKOTO HUCCIICAOBAaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX
O0OCTOSTENILCTB, M3MEHMUBIIUXCS CUTYalMil, YCTAHOBJIEHHBIX OMIMOOK,
BO3HUKIIMX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTH C€0s1 HA MECTO JIPYroro 4ejaoBeKa B XOJE CIOopa WM IUCKYCCUH
Ha HAYYHYIO TEMY, [IOHUMAaTh MOTHUBbI, HAMEPEHHUS U JIOTUKY JPYroro;
MPU3HABATh CBOE MTPABO Ha OLIMOKY MPHU pelIeHnH (PU3UUECKUX 3a/1a4 WU
B YTBEPK/ICHUAX HA HAYYHbIE TEMbI U TAKOE K€ MTPaBO APYroro.



HPEIMETHBIE PE3YJIBTATDBI

K koHity oOyuenus B 7 Kjiacce npeaIMeTHbIE pPe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaxarb CPOPMHUPOBAHHOCTD Y 00yUaIOIINXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUS: (U3MUECKHE W  XUMHUYECKUE SBIICHMUS,
HaOIOICHUE, DKCIIEPUMEHT, MOJENb, TUIOTe3a, CAMHUIBI (DU3UIECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BemlecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYeCKOoe MBWKEHHE (PaBHOMEpPHOE,
HEpPaBHOMEPHOE, TPSMOJIMHEHHOE), TPACKTOPHUs, PaBHOACHCTBYIOIIAS
cuma, gedopmarmms  (ympyras, — IDlacTHYEeCKas),  HEBECOMOCTb,
COOOIIAIOIIMECS COCY I,

paznuyarh siBjeHus (Auddy3us, TeI0BOE NBMKCHUE YaCTHUI] BEIIECTBA,
PaBHOMEPHOE  JBI)KEHHE, HEpPaBHOMEPHOE JIBMXKEHUE, WHEpLUs,
B3aUMOJICHCTBUE TEJ, PAaBHOBECHE TBEPJIBIX TEN C 3aKPEIUIEHHON OCHIO
BpalleHus, Tepeada JJaBjieHUS TBEPABIMU TENaMHU, >KUIKOCTSIMHU U
razamy, arMocdepHOe JaBjieHHE, IUIaBaHWE TN, MpeBpaIleHus
MEXaHUYECKOW SHEPTHH) MO OMHMCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3UIECKOE SIBIICHHE;
pacrio3HaBaTh TPOSIBIICHHME M3YYCHHBIX (U3UYECKUX SIBICHUN B
OKpY>KalolieM MHpE, B TOM YHCJEe (PU3UYECKHE SIBICHHUS B TMPHUPOJE:
MPUMEPHI JABWKEHUS C PA3JUYHBIMU CKOPOCTSIMHU B KUBOU M HEKUBOU
npupoje, ACHCTBUE CWIbl TPEHUS B MPUPOJE U TEXHUKE, BIIHUSIHUE
atMOC(EpHOTO JaBJICHUS HA )KUBOW OPTAaHW3M, IUIaBaHUE PHIO, phIUard B
TEJe YeJIOBEKa, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B YUEOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (DU3UYECKUX SBJICHHUI;
OTMCHIBATh M3YUCHHBIC CBOMCTBA TEN U (U3UUECKHUE SBJICHHS, UCTIOIb3Ys
dbusnueckue BETMYHMHBI (Macca, 00BbEM, IMJIOTHOCTH BEIIECTBA, BpEM,
MyThb, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TAXKECTH, BEC
TeNa, Ccujga TpEHUs, JaBjieHue (TBEPAOro Tena, >KUJIKOCTH, Taza),
BBITAJIKUBAIOIIAS CWJIA, MEXaHU4YecKasi paboTa, MOIIHOCTb, IJICUO CHUJIBI,
MOMEHT CHWJIbl, KO3(PQUIMEHT TMOJIE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYECKasi U TMOTEHUUAIbHASI SHEPTus), MPU OINUCAHUM TPABWIHLHO
TpakToBaTb  (U3UYECKUH  CMBICI  HCTOJIB3YEMBbIX  BEIMYMH, HX
0003HaUCHUS W EIUHUIBI (DU3UYECKUX BEIUYMH, HAXOJIUThb (DOPMYJIbI,
CBSI3BIBAIOIIME JJAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTMMU BEIMYUHAMU,
CTPOUTH rpadUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJIMYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (DU3MYECKUE SBICHUS M TPOIECCHI,
UCIIOJIb3YS TpaBUjIa CJIOKEHUS CUJ (BIOJbL OJHOM MpsiMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBuiio paBHOBeCHs phiyara (0J10Ka),



«30JI0TO€ TMPAaBWIO» MEXAaHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
DHEPruu, TpPU H3TOM JaBaThb CIOBECHYI0 (GOPMYIMPOBKY 3aKOHA U
3alMCHIBATh €M0 MAaTEMATUYE€CKOE BhIPAKEHHUE;

OOBSICHATD PU3UYECKUE SABJICHUS, TPOIIECCHI M CBOMCTBA TEJI, B TOM UHCJIE
M B KOHTEKCTE CHTyallMil MPAaKTUKOOPHUEHTHPOBAHHOTO XapakTepa:
BBISIBJIAATh IPUYUHHO-CJICZICTBEHHBIE CBSI3U, CTPOUTh 00BsICHEHHE U3 1-2
JIOTUYECKHX IIaroB ¢ omopoil Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3NUECKUX
SABJICHUH, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3agauud B 1—2 JeHCTBUS, HMCHOIb3YSd 3aKOHBI H
dbopmynbl, CBs3BIBAONIME (PU3NYECKHE BEIMUYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHSI 33]]a4H 3aIMCHIBATh KPATKOE YCIOBHUE, MOJACTABIATH GU3NUECKUE
BEJIMYUHBI B (OPMYJIBI U MPOBOJUTH PacdEThl, HAXOAHUTH CTIPABOYHBIC
JaHHbIe, HEOOXOAMMBIE /IS PEIICHUs 3a/1a4, OLIEHUBATh PEATMCTUIHOCTh
MOJTy4€HHOW (PU3UYECKOM BETUIMHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOpPHIE MOKHO pPEIIMTh TMPU TMOMOIIH
(bU3HUECKUX METOIOB, B OTTMCAHUH HCCJICIOBAHUS BBIIETISITH IPOBEPSIEMOE
npeanoioxenue  (TUmoresy),  pazidyarb U HMHTEPIPETUPOBATH
MOJTyYCHHBIN pe3yibTaT, HAXOJWTh OIIMOKKM B XOJE€ OIbITa, JCNIaTh
BBIBO/IbI 10 €T'0 PE3yJbTaTaM;

OPOBOJUTH OMNBITHI [0 HAOMIOAEHUIO (PU3UYECKUX SIBICHUN WU
buznuecKkux CBOICTB TEN: dbopmynpoBaTh MIPOBEPSIEMbBIE
NPEIOoJI0KEeHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOT0 000 Py 10BaHus,
3aIMMCHIBATh XOJ1 OTIBITA B (DOPMYIUPOBATH BHIBOIHI,

BBIIIOJIHATh NPSIMBIE U3MEPEHHUS PACCTOSIHUS, BPEMEHM, MacChl Teja,
00bEMa, CHJIBI W TEMIEPATYpbl C HCIOJb30BAHUEM aHAJIOTOBBIX U
U(pPOBBIX MPUOOPOB, 3aAMUCHIBATh IOKa3aHUA NPUOOPOB € y4ETOM
3aJIaHHOM a0COJIFOTHOM OTPENIHOCTH U3MEPEHUI;

IPOBOJUTH UCCIIENOBAHHUE 3aBUCUMOCTH OJTHOM (D314 €CKOM BETMYUHBI OT
JpPYyrol € HCIOJIb30BAHHUEM MPSAMBIX W3MEPEHHH (3aBUCHUMOCTH IyTH
PAaBHOMEPHO JABWKYILIETOCS Tejla OT BPEMEHHU JIBW)KECHUS Tela, CHJIbI
TPEHMSI CKOJIb)KEHUS OT Beca Tena, KayeCcTBa 00padOTKU NOBEPXHOCTEH TeN
Y HE3aBHUCUMOCTH CUJIbI TPEHHUS OT IUIOLIA 11 CONPUKOCHOBEHUS TN, CUJIIbI
YOPYrOCTA OT YIJIMHEHUS TPY>KUHBI, BHITATKUBAIOIICH CUJIbI OT 00bEMA
MOTPYKEHHOW YaCTH TeJla U OT ITIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Na, OT IIyOUHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUM
IUIaBaHUsSL TeJl, YCJIOBUM paBHOBECHUsl pblyara U OJIOKOB), Y4aCTBOBAThH B
IUIAaHUPOBAHUM y4E€OHOTO UCCIIENOBaHMs, CcOOUparh YCTAaHOBKY U
BBIMIOJIHATh M3MEPEHUS, Clenysl MPeJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIWYMH B BHUJE



NPE/JIOKEHHBIX Ta0JMI] U TpaduKOB, JeIaTh BBIBOJBI IO pe3yJbTaram
UCCJIICIOBAHUS;

NPOBOJINTh KOCBEHHBIC HM3MEPECHUST (PU3NIECKUX BEIMYHMH (IIOTHOCTH
BEIIECTBA JKHIKOCTH M TBEPAOTO Tella, CWIA TPEHUS CKOJBKEHUS,
JABJICHUE  BO3yXa, BBITAIKUBAIONIAS CHJIA, JCHCTBYIOIIAs Ha
NOTPY)KEHHOE B KHUJIKOCTh TENO, KOA(POHUIMEHT MOJIE3HOTO ICHCTBHS
NPOCTBIX MEXaHU3MOB), CJEIysd TPEIIOKCHHON WHCTPYKIMH: TIPHU
BBITIOJTHCHUN HM3MEPEHUN COOHMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY W
BBIYHCJIATH 3HAYEHUE HCKOMO BEJIMUHHBI;

CO0JII01aTh MTPaBHJIa TEXHUKH 0€30IMMaCHOCTH ITPU PabOTE ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPHHIUIBI JCUCTBUS MPUOOPOB M TEXHHYECKHX YCTPOWCTB:
BEChI, TEPMOMETp, JAMUHAMOMETP, COOOMIAIONIMECS COCYIbI, Oapomerp,
phIvar, Mo ABMKHBIN U HETIOIBYKHBIHM OJIOK, HAKIIOHHAS IJIOCKOCTD;
XapaKTepU30BaTh MPHUHIMILI  JICHCTBUS HW3YYCHHBIX NPHOOPOB U
TEXHHYECKHX YCTPOWCTB C OMOPOM HA WX OMHUCAHUS (B TOM YHCIJIC:
MOIIIMITHAKHA, YCTPOWCTBO BOJOTNPOBOJA, THIPABIMYECKUN TIpecc,
MaHOMETP, BBICOTOMED, TOPIITHEBOM HACOC, apEOMET] ), UCTIOIb3YsI 3HAHU S
0 CBOMCTBaxX (PM3UYECKUX SBJICHUN U HEOOXOIUMBbIE (GU3NUECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOAUTH  TpUMEPHl  (HAXOAWTh HMHPOPMAIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUA (PU3NUECKUX 3HAHWN B TOBCEIHEBHOU
KU3HU J1J1s1 o0ecriedueHus: 6€30MacHOCTH MPpU 0OpalieHuu ¢ npubopamu u
TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHUS 30POBbS M COOIIOIECHUS
HOPM 9KOJIOTMYECKOT0 MOBEACHHUS B OKPYKAIOILEH Cpeie;

OCYUIIECTBIISITH OTOOp HWCTOYHHUKOB uWHPopmauuu B HHTepHeTe B
COOTBETCTBHUU C 33JJaHHBIM ITOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXC 5T
3HAHUA © TyTéM CpaBHEHHUS Pa3IUYHBIX MCTOYHUKOB BBIICIATH
uHGOPMAINIO, KOTOpas SBIACTCS MPOTUBOPEUMBON WA MOXKET OBITh
HEJI0CTOBEPHOM;

WCIIOJIH30BaTh MPHU BBHITIOJIHEHUHU YUYCOHBIX 3aJaHU HAyYHO-TTOMYJISPHYIO
auTeparypy (U3MYECKOT0 COJCp)KaHWS, CIPABOYHBIC MaTepHaIbl,
pecypchl cetu MHTepHer, BiageTh mpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus THGOPMALIMHU U3 OTHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHbBIE U YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 UCTOYHUKOB UH(POPMAITUN (PU3UIECKOTO COJIEPKaHUs, B TOM
qyciie MyOJMYHO JeNiaTh KpaTKhe COOOINEHHS O pe3yibTaraxX MPOEKTOB
WIM Y4eOHBIX HCCIEIOBaHUM, TpPH 3TOM TPaMOTHO HCIIOJIb30BaTh



W3yYCHHBI TIOHATHWHBIA ammapaT Kypca (GU3UKH, CONPOBOKIATH
BBICTYIUICHHUE NPE3CHTALIUEN;

IPU BBITIOJIHEHUH YYEOHBIX MPOEKTOB M MCCJENOBAHUN paclpenesiTh
00s13aHHOCTH B TpYMIE B COOTBETCTBUM C IMOCTABJICHHBIMH 3aJadaMH,
CJIEIWTh 3a BBIIOJHEHHEM IUIAHA JCHCTBUM, aJE€KBaTHO OLICHUBATH
COOCTBEHHBI  BKJaJ B  JIEATEIbHOCTh  TPYIIBI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJEHCTBHUE, YIUTHIBASI MHEHHUE OKPYXKAIOIIUX.

K koniry oOyuenus B 8 ki1acce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaxarb CPOPMHUPOBAHHOCTD Y 00yUaOIINXCs YMEHUI:

UCIIOJIb30BaTh MOHITHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBHKEHUE
aTOMOB U MOJIEKYJI, arpEraTHhIE COCTOSHUS BEIIECTBA, KPUCTAUINYECKUE U
amMop(QHBIC TeNa, HACBHIIMIEHHBIM W HEHACHIIMIEHHBIM Tap, BIAXKHOCTH
BO3JlyXa, TEMIIEpaTypa, BHYTPEHHSII SHEPrus, TEIUIOBOW JBHUIraTelNb,
DIIEMEHTAPHBIN JIEKTPUUECKUH 3ap s, HIEKTPUUECKOE MOJI€, TIPOBO JTHUKHU
Y IUAJIEKTPUKH, IOCTOSHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE TT0JIE;
paziuuarh siBJeHUA (TEIUIOBOE PaCIIMpPEHUE W C)KaThe, TeIuionepenaya,
TEIJIOBOE PAaBHOBECHE, CMAauMBaHUE, KaWUISIPHBIE SIBJICHUS, UCIIApEHUE,
KOHJICHCAIUsl, IUIABJIEHUE, KpUCTaUM3anus (OTBEPAEBAHUE), KUIIECHHUE,
Teronepenaya  (TEIUIONPOBOIHOCTS, KOHBEKIHS, U3ITyYEHUE),
AIIEKTPU3aLUs TeJl, B3aUMOJICUCTBHE 3apPsAI0B, JEUCTBUS ANEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJICUCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO MOJI HA TPOBOIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHTY KIS )
[0 OINHCAHHUIO HX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIMX TaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh MPOSABICHHE M3YyYEHHBIX (UIUYECKUX SBJICHUU B
OKpYXKalollleM MHUpE, B TOM 4YHUCJE (PUINYECKUE SIBICHHUA B IMPHUPOJIE:
NOBEPXHOCTHOE HATSIKEHUE U KalWULIPHBIE SBJICHUS B NPUPOJE,
KpUCTAJUIl B mpupone, usinydeHne ConHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, MHEs!, CHETa, JJICKTPUYECKUE
ABJICHUSI B aTMoc(epe, dIEKTPUUYECTBO JKUBBIX OPTaHW3MOB, MAarHUTHOE
nosie 3eMiH, Apeid MOJIFOCOB, POJb MATHUTHOTO MOJS JJI KU3HU Ha
3emuie, NOJSIPHOE CUSIHUE, TIPU STOM NIEPEBOIUTD MPAKTUYECKYIO 3a1a4y B
y4eOHYI0, BBIJICTSATh CYIIECTBEHHBbIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX
SIBJICHUM;

ONMCHIBAaTh U3YUYECHHBIE CBOMCTBA TEN U (PU3NUECKHUE SIBJICHUSI, UCIIOJIb3Ys
(du3nuecKue BETMUUHbI (TEMIIEpaTypa, BHYTPEHHSS SHEPT Usl, KOJMUECTBO
TEIUIOTHI, VYAENbHAA TEIUIOEMKOCTh BEIIECTBA, YyJEJIbHAs TEIUIOTa
IUIaBJICHUSI, YJAENbHAs TEIUIoTa NapooOpa3oBaHUs, yJelbHasg TeEIoTa
CrOpaHusi TOIUIMBA, KOA()(PUIMEHT TMOJE3HOTO JEHCTBUSA TEIJIOBOM



MAallMHbI, OTHOCUTEIbHASA BIIAXXHOCTH BO3/yXa, IEKTPUUECKUU 3apsn,
CHJia TOKa, JJIEKTPUYECKOE HAIMPSHKEHHE, COMPOTHUBIIEHUE MPOBOJHUKA,
yIETbHOE  COMPOTHBJICHHWE  BellecTBa, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO  TOKA), TMPU ONUCAHUM TNPABWILHO TPAKTOBATh
bu3nuecKuil CMBICT UCIOJIb3YEMbIX BEIMYUH, 0003HAUCHUS U €IHHUIIBI
¢u3nYecKux BEJIMYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JIAHHYIO
GuU3NUECKyl0 BEIMYUHY C APYTUMHU BEIWYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYUH;

XapakTepu3oBaTh CBOWCTBA Ted, (U3UYECKUE SIBIECHUS U MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOpUHU
CTPOEHHMsI BEIIECTBA, MPHUHLMII CYNEPIO3HULINN NOJEW (Ha KaYECTBEHHOM
YPOBHE), 3aKOH COXpAaHEHUS 3apsi1a, 3akoH OMa J1s ydacTKa LENu, 3aK0H
Jxoyna—JleHnia, 3aKkOH COXpaHCHHWS DSHEPTHMHU, IIPHU ITOM JaBaTh
CJIOBECHYIO (POPMYJHPOBKY 3aKOHA U 3alUCHIBATh €0 MareMaru4eckoe
BBIPKCHUE,;

OOBACHATH (PU3MUECKHE MPOLECCHl U CBOWMCTBA TN, B TOM YHCIIE U B
KOHTEKCTE CUTyallui IIPAKTUKOOPUEHTUPOBAHHOI'O XAPAKTEPA: BBISABIATH
NPUYUHHOCIIEACTBEHHbIE CBSA3H, CTPOUTH 00BSICHEHUE U3 1—2 TorTHYecKux
IaroB ¢ Omnopoil Ha 1-2 W3y4yeHHBIX CBOWCTBA (PU3MUECKHUX SIBJICHUH,
(bu3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pematb pacy€THble 3aaud B 2-—3 JEHCTBUSA, MCHOJIb3ys 3aKOHBI U
dbopmyIbl, cBsi3bIBaIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHaIM3a
YCJHOBUS 3aJa4M 3alACBIBAaTh KPAaTKOE YCJIOBHE, BBIABILATH HEIOCTATOK
JAHHBIX I PpeLIeHUs 3a/1adyd, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEOOXOoAUMBIE NIl €€ pElIeHUs, MPOBOJAUTh Pacu€Tbl U CPaBHUBATH
HOJIy4eHHOE 3HaueHue (U3NYECKON BEIMYMHBI C U3BECTHBIMU IaHHBIMU;
pacrio3HaBaTb MPOOJIEMBI, KOTOpPBIE MOHO pEIHTh IMPU MOMOLIH
$u3UYECKUX METOJIOB, MCMOJb3Ysl OMUCAHHE HMCCIEAOBAHUSA, BBIICIATDH
IIPOBEPSIEMOE MPEAIIOJIOKEHHE, OLCHUBAaTh MPABWIBHOCTh MOPSJKA
IIPOBEJICHUS UCCIIEOBAHNS, 1€JIaTh BBIBOBI;

OPOBOJAUTh OMNBITBI 1O HAOMIOACHUIO (PU3UYECKUX SIBICHUA WU
($u3NUEeCKUX CBOUCTB TeN (KanWUIIPHbIE SIBJICHUS], 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH IPOIIECCA OCThIBAHUS U
HarpeBaHusi MPU U3JIYYECHUM OT IIBETa M3JIydaromied (MOTrIoIiaroliei)
IIOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJBI OT TEMIIEPATYPHI KUIKOCTH H
IIOMAAM €€ IOBEPXHOCTH, OJJIEKTpHU3alUMs Tel W B3aUMOJEHCTBUE
ANEKTPUYECKUX 3aAPSAJ0B, B3aUMOJCHCTBUE NOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MAarHUTHBIX IIOJIEH IIOCTOSIHHBIX MAarHUTOB, JIEWCTBUSA
MAarHuTHOTO TMOJISi Ha MPOBOJAHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuUTa,



CBOMCTBA AJIEKTPOJBUrareis MOCTOSHHOTO TOKa): (OpMyIupoBaTh
IPOBEPSEMBbIE MPEAOJIOKEHHSI, COOUpPATh YCTAHOBKY U3 MIPEIJIOKEHHOT O
000pyA0BaHUS, OMMUCHIBATH X011 OTBITA U (DOPMYIUPOBATH BEIBOIHI;
BBITIOJIHATh ~ MPSIMbIE  U3MEPEHHs]  TEeMIEparypbl, OTHOCUTEILHOU
BJIAXKHOCTU BO3]lyXa, CHWJIbl TOKA, HANPSHKEHUS C HCHOJIb30BAaHUEM
AHAJIOTOBBIX MPUOOPOB U JIaTYMKOB (PU3UUECKUX BEJIMYMH, CPAaBHUBATb
pEe3yIbTaThl U3MEPEHUN C YIETOM 3aJaHHOU a0COJIFOTHOM IMOTPEITHOCTH;
IPOBOJIUTH UCCJIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BETUUUHBI OT
IpYyrol ¢ HCHOJb30BaHHWEM IMPSMBIX H3MEpEeHUil (3aBUCHMOCTH
COIIPOTHUBJICHUS IPOBOJHHMKA OT €ro JUIMHBL, IUIOM@IH IOIEPEYHOIO
CEUEHMsI U YAEIBLHOIO0 COPOTHUBIICHUS BELIECTBA TPOBOIHNKA, CHJIBI TOKA,
UAYLIETO 4Yepe3 IMPOBOJHUK, OT HaNpsDKEHWs Ha IPOBOJIHHUKE,
UCCJIEIOBAHUE TIOCJIEAOBATEIbHONO W NApALIEIbHOTO  COEAUHEHHUN
NPOBOJIHUKOB): TUIAHUPOBATH HCCJEAOBaHHE, COOMpATh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHHUsA, CIeysl MPeNoKEHHOMY IUlaHy, (PUKCHpPOBATh
pe3yNbTaThl MOJYYEHHOW 3aBHUCUMOCTH B BHUJAE TaOMUIl U TpaduKoB,
JIeNaTh BBIBOJIBI IO pE3YyJIbTaTaM UCCIIEIOBAHUS;

OPOBOJIUTH KOCBEHHbIE M3MEpeHUs (U3NYECKUX BeMU4YuH (yIelbHas
TEIJIOEMKOCTh  BEIIECTBA, CONPOTHBICHHE TMPOBOJHUKA, paboTa u
MOIIHOCTh 3JIEKTPUUECKOTO TOKA): TUNIAHUPOBATh M3MEPEHHUs, COOUpaTh
DKCIIEPUMEHTAIIbHYIO YCTaHOBKY, CIIEAYS MPEII0KEHHON MHCTPYKLUH, U
BBIYMCJISITh 3HAYEHUE BEJIMYHHBI;

c00JII01aTh NPaBUIIa TEXHUKU 0€30MacHOCTH Mpu padoTe ¢ 1abopaTopHbIM
000py/1I0BaHUEM;

XapakTepu30BaTh MPHUHLMUIBI JACHCTBUS H3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPON Ha MX ONMHUCaHUs (B TOM YHCIIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBasi TypOuHa, aMIIepMeTp,
BOJIbTMETP, CYETYMK JJIEKTPUYECKOW SHEPIUU, SJIEKTPOOCBETUTEIbHBIE
npuOOPBI, HarpeBaTeNbHBIE MIEKTPONPUOOPHI (PUMEPHI), STEKTPUIECKHUE
IPEIOXPAHUTENH, JIEKTPOMArHUT, JIEKTPOIBUTATENb TOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMUSI O CBOMCTBaX (PU3MYECKUX SIBJICHUM U HEOOXOAMMBbIE
du3nuecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUUYECKUE YCTPOICTBA M HU3MEPUTEIbHBIE
npuooOpsl MO CXeMaM U CXEMaTUYHbIM PUCYHKaM  (3KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTeNlb BHYTPEHHETO
CrOpaHusl, JIEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbl AJIEKTPUUYECKHUX
Lener ¢ MOCJeI0BaTeNIbHBIM U NapaJUIeIbHBIM COCTMHEHUEM 3JIEMEHTOB,
pazymyasi yCJIOBHbIE 0003HAYEHUS AIIEMEHTOB JIEKTPUUECKUX LIEH €M



OPUBOAUTH  TpUMEpPHl  (HAXOAUTh HMHPOPMAIMIO O MpUMEpax)
NPAKTUIECKOTO HCIOJh30BaHUS (DPU3MUECKHX 3HAHWK B TIOBCEIHEBHOM
KU3HH U1 o0ecrieueHust 0€30MacHOCTH MPU 00pallleHnH ¢ TpudopaMu 1
TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3J0POBBS M COOIIOICHUS
HOPM 9KOJIOTHYECKOTO MOBEICHHSI B OKPYIKAIOIIEH cpesie;

OCYILECTBIATh MOUCK HHPOpMauK (U3NUECKOTO COJCpKaHUS B
MHTepHeTe, HAa OCHOBE UMCIOIIMXCS 3HAHUH HW MyTEM CpaBHEHUS
JOTIOJTHUTENILHBIX ~ MCTOYHUKOB  BBIACIATH HMH(POpMaIMIO, KOTOpas
SIBJISIETCS PO TUBOPEUMBOM MITH MOKET OBITh HEZIOCTOBEPHOM;
WCIIOJIb30BaTh MPHU BBHITIOJHEHUH Y4€OHBIX 3aIaHUN HAYYHO -TIOMYJISIPHYIO
auteparypy (U3MYECKOTO0 COJAEp)KaHWs, CIPABOYHBIE MaTepHabl,
pecypcsol cetu MHTepHer, BiaaeTh npuéMaMu KOHCTIEKTUPOBAHMSI TEKCTA,
npeoOpa3zoBaHusa MHGOPMAIIUN U3 OTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;
cO3/1aBaTh COOCTBEHHBIE TMHCHMEHHBIE M KPATKUE YCTHBIE COOOIICHUS,
00001ass MHPOPMAITUI0O W3 HECKOJIbKHX HWCTOYHHKOB (PU3HUICCKOTO
COZepKaHHsA, B TOM YHUCJE IMyOJUIHO TMPEACTABISTh PE3yIbTaThl
MPOEKTHOM WIIM MCCIIEI0BATEILCKON NEATEIbHOCTH, MMPU 3TOM TPAMOTHO
WCIIOJIb30BaTh M3YYCHHBIM IMOHATHHHBIN ammapar Kypca (QHU3HKH,
COIIPOBOJK/IaTh BHICTYIICHHE ITPE3CHTAIIUCIH;

NpU BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3HUECKUX
IPOLIECCOB paclpenessith OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTAaBJICHHBIMU 3aJ]a4aMH, CJICIUTh 3a BHITIOJIHEHUEM IUIaHa EHCTBUM U
KOPPEKTUPOBaTh €ro, aJCKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIa] B
NeSITEIbHOCTh TPYIIIBI, BRICTPAauBaTh KOMMYHHUKATHBHOE B3aUMOICHCTBHE,
MPOSIBIISIS TOTOBHOCTh pa3pemaTh KOH(IUKTHI.

K xoHIy 00yuenus B 9 kiiacce rmpenMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(OPMHUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHUA:

UCIIOJIb30BaTh IMOHATHSA: CHCTEMa OTCU€ra, MaTepuaibHas TOYKa,
TPAEeKTOPHsI, OTHOCUTEIILHOCTh MEXaHHMYECKOTO JIBIKEHHUS, AepopMaIus
(ynpyrasi, IulacTU4eckas), TPEHHE, LEHTPOCTPEMHTEIBHOE YCKOPEHUE,
HEBECOMOCTb M NEPErpy3KH, LIEHTP TAKECTU, aOCOIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOTO TeJla, pABHOBECHE, MEXaHUUECKUE KOJIeOaHus U
BOJIHBI, 3BYK, MH(QPa3ByK M YJIbTPA3BYK, 3JIEKTPOMArHUTHHIEC BOJIHBI,
IKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1ATbHO30PKOCTh,
CIIEKTPBI UCITyCKaHUS U IMOIJIOLIEHU, alib(a, OeTa- U raMmma-u3IydeHus,
U30TOIIbI, I/I€pHAas SHEPT€TUKA;

pasznuyarh sIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JNBWKEHUE, PABHOYCKOPEHHOE NPSIMOJMHEWHOE [BHKEHUE, CBOOOJHOE
najieHue Tejl, PaBHOMEPHOE JABMKEHHE M0 OKPY>KHOCTH, B3aUMO/ICHCTBHE



TeJl, PEAKTUBHOE JBUKEHUE, KojeOarenbHOe JBIKEHUE (3aTyXaroume U
BBIHY>KJICHHBIE KOJIeOaHUsI), pe30HAHC, BOJHOBOE JBU)XCHUE, OTPAKECHHE
3ByKa, MPSIMOJIMHEHHOE paclpOCTpaHEHUE, OTPAKEHUE U MPEIOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHue Oeoro cBeTa B
CIIEKTP M CJOXXEHUE CIEKTPaTbHBIX IIBETOB, JHCIEPCHUS CBETa,
€CTECTBEHHAs PaJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOIO CIIEKTpa
U3ITy4EHUs ) [0 OTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JNEMOHCTPUPYIOLIMX TaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh INPOSBIECHUE M3YYEHHBIX (U3NYECKUX SBJICHUA B
OKpYXarolleM Mupe (B TOM 4Hcie (PU3MuecKue SIBJICHUS B IMPHUPOJIE:
IPWIMBBI U OTJIMBBI, IBH>KEHNUE I1aHEeT COJTHEYHOM CUCTEMBI, PEAKTUBHO €
JNBWKEHUE JKMBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB IKUBOTHBIMH,
3EMJIETPSICEHUE, CEUCMHUYECKHME BOJHBI, IyHaMH, 3XO, LBETa TeJ,
ONTUYECKUE SBJICHUS B MPUPOJE, OMOJOTUYECKOE EHCTBUE BUAMMOTO,
yIbTPA(UONETOBOTO M PEHTTEHOBCKOTO H3JIy4YE€HUH, €CTeCTBEHHBIN
panMOaKTUBHBIM (OH, KOCMHUYECKHE JIy4d, PaJUOAKTHUBHOE H3IydEHHE
IPUPOJHBIX MUHEPAJIOB, JEHUCTBHE pPaJIHOAKTUBHBIX W3JIyYEHUH Ha
OpraHu3M YEJIOBEKa), IPU 3TOM IEPEBOJAUTH NPAKTHUECKYIO 3a1ady B
y4eOHYIO, BBIJCISATh CYIIECTBEHHbIE CBOMCTBa (MpPU3HAKK) (PU3NYECKUX
SIBJICHUI;

OMUCHIBATH U3yYEHHbIE CBOMCTBA TeN U (PU3UYECKUE SBJICHUS, UCTIONb3YS
¢u3nyeckue BeIMYMHBI (CpeqHSs M MIHOBEHHAsh CKOPOCTb Tella MNpH
HEPABHOMEPHOM JIBM)KEHHH, YCKOPEHHUE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOpPOCTb, CHJIAa TPEHMs, CWJIA YIPYIOCTH, CWJIA TSIKECTH, YCKOpPEHUE
CBOOOJHOIO TMajeHUs, BEC TeNa, HMIYJIbC Teld, HUMIYJIbC CHIIBI,
MexaHuueckas padoTa MW MOIIHOCTh, NMOTEHLMAlIbHAs B3HEPIHs Tena,
HOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMAIbHAsI YHEPTHUS CIKATOM
NPYXUHBbI, KUHETUYECKas DJHEPrus, IOJHAas MEXaHWYeCKas HHEprus,
NepUoJ U 4YacToTa KoJieOaHuH, AJIMHA BOJHBI, TPOMKOCTb 3BYKa M BHICOTA
TOHA, CKOPOCTh CBETA, MTOKa3aTeib MPEIOMIIEHHS CPEJIbl), IPHU ONKUCAHNUN
NPaBWIbHO TPaKTOBaThb (PU3MYECKUI CMBICT HMCIOJBb3YEMbBIX BEIUYMH,
0003HaYeHUs] U €IMHULBI (PU3UYECKUX BEIMYMH, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PM3UUECKYIO BEIMUMHY C JIPYTMMH BEIMYHUHAMU,
CTPOUTH rpaKi U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUHH;
XapakTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SIBICHUS M MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHMsI SHEPTUM, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIUI CYHEPIO3UIUN CHUJI, NMPUHIOUI OTHOCHUTENbHOCTH [amunes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HUMITYJIbCA, 3aKOHbI OTPAKEHUS U
NPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MaCCOBOTO YU C I



NpU SAJIEPHBIX PEAKIUAX, MPU ITOM JaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHAa M 3alKChIBATh €r0 MaTEMAaTUYECKOE BRIPAKEHUE,

OOBIICHATHh (PU3UYECKUE MPOIECCHl M CBOMCTBA TEN, B TOM YHUCJE U B
KOHTEKCTE CUTyallui MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
NPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX
IIIaroB C OMOPOW Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PM3UYCCKHUX SIBJICHHM,
bu3nUecKuX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemars pacy€THble 3aaaud  (ONMUparonMecs Ha cuctemy u3z 2-3
ypaBHEHUH), UCTIOJIb3Ys 3aKOHBI B (POPMYJIbI, CBS3BIBAIOTNE (PU3UICCKHEC
BEJIMUMHBI: HA OCHOBE aHajM3a YyCIIOBUA 3a7auyd 3alUChIBaTh KpPaTKOE
YCJIOBHE, BBISIBJISITH HEAOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BEIOMPAThH
3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE 1JIS1 PEIICHHSI, TPOBOIUTH PACUETHI U
OIICHUBATh PEATMCTUYHOCTh TMOJYYEHHOTO 3HAueHUsA (U3UIECKOU
BEJIMYUHBI;

pacro3HaBaTh MPOOJEMBI, KOTOpPbIE MOKHO pPEIIMTh MPU TMOMOIIH
(bU3NUECKUX METOJO0B, UCTOJB3YyS OMUCAHUE WCCIICAOBAHUS, BBIICISITH
npoBepsieMOe TPENANOJOKEHNE, OICHUBATh TMPABWILHOCTh TOPSIKa
NPOBEACHHUSI HUCCIIEOBAHMs, [I€JaTh BBIBOJbI, WHTEPIPETUPOBATH
pe3ynbTaTbl HAOIIOACHUN U OTIBITOB;

OPOBOJUTH OMNBITHl [0 HAOMIOJEHUIO (PU3UMYECKUX SIBICHUN WU
bu3nUecKuX CBOWCTB Tel (M3ydeHue BTOPOTo 3akoHa HeroTOHA, 3akoHa
COXpaHEHHUs! PHEPrUH, 3aBUCUMOCTh NepuoAa KoJeOaHUW MPYKUHHOTO
MasiTHUKa OT MaccChl rpy3a U KECTKOCTHU NPYXKUHBI U HE3ABUCUMOCTD OT
aMILTUTY 1Bl MAJIBIX KOJIEOAHUH, MPSAMOJIMHEIHOE pacIpOCTPaHEHHE CBETA,
pasyioKeHHe OeNoro CBETa B CIEKTP, U3YYEHHE CBOWCTB U300pakeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHUsl Mpeamera B coOuparomiei
JMH3€, HAOJIOJEHUE CIUIOUIHBIX M JIMHEWYaThIX CIEKTPOB H3JIy4EHUS):
CaMOCTOSTENbHO COOMpaTh yCTaHOBKY M3 H30BITOUHOrO Habopa
0o00OpyAOBaHUs, ONUCHIBaTh XOJ OINBITA M €ro  pe3yJbTarsl,
(dbopMyupoBaTh BEIBOIHI;

IPOBOJAUTH MPHU HEOOXOAUMOCTHU CEPUIO MPSAMBIX U3MEPEHUH, OTIpEEss
CpelHee 3HAYEHUE U3MeEpsieMOd BennyuHbl ((POKYCHOE paccTosiHUE
cobuparoniell JIMH3bI), OOOCHOBBIBaTH BBIOOp croco0a HU3MEpPEHUs
(M3MepUTETHLHOTO TPUOOPA);

IPOBOJAUTh HCCIEAOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUM (3aBUCUMOCTbH IIyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBIKEHUM 0€3 HauadbHOM CKOPOCTH, Iepuoja
KOJIeOaHUH MaTeMaTHYeCKOTO MasiTHUKA OT JJIMHbI HUTH, 3aBUCUMOCTHU
yria OTpaXeHWsl CBETa OT yriia MajeHusl U yria MpeioMIIeHHUs OT yria



NajicHus): TUIAHUPOBATh UCCIIEOBAaHUE, CaMOCTOSTEILHO COOHMpaTh
YCTaHOBKY, (UKCHUpPOBAaTh pE3yibTaThl MOJYYCHHOW 3aBUCUMOCTH
(bU3MYECKNX BEIWYHMH B BUIE TaOIWIT W TpauKOB, JIejaTh BBIBOJBI IO
pe3ysbTaTaM UCCIIe0BaHUS;

NPOBOJIUTH KOCBEHHBIC HW3MEPEHUS (PU3NISCKUX BEIMYHUH (CPEIHSS
CKOPOCTh M YCKOPEHHE Tella TpH PaBHOYCKOPEHHOM JIBM)KCHUH,
YCKOpEHHE CBOOOJHOIO MaACHMSI, KECTKOCTh MPY>KUHBI, KOIPPUITUSHT
TPEHUsI CKOJB)XEHHUS, MEXaHW4eckas paboTa M MOIIHOCTh, YacToTa U
NepuoJl KoJeOaHU MareMaTH4ecKOro U TPYKHUHHOTO MAasTHUKOB,
ONTHYECKAas CHJIA COOWparoIe JIMH3bI, PaguOaKTHBHBIN  (OH):
TUTAaHUPOBATh M3MEPEHHs, COOMPATh KCMEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJTHATh U3MEPEHMSI, CIIEYS MPEITI0KEHHON HHCTPYKIIMH, BBIYUCIISATh
3HAYEHHWE BETIMUMHBI U aHATU3UPOBATH MOJTy4YE€HHBIE PE3YyIbTATHI C YIETOM
3aJJaHHO M MOTPEIIHOCTH U3MEP CHU;

CO0JTI01aTh MTPaBHJIa TEXHUKU 0€30IMaCHOCTH ITPH PadOTE ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

paznmuyarb OCHOBHBIE TMPHU3HAKA HW3YYEHHBIX (U3UYECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TENO, TOYCYHBIM MCTOUHHK
CBeTa, Jyd, TOHKas JIMH3a, TUIAHETapHas MOJENb aroMa, HYKJIOHHas
MO/IeJIb aTOMHOTO SI71pa;

XapakTepu30BaTh MPUHLMIBI  JIEHCTBUS HU3YYEHHBIX NOpHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha UX omucaHus (B TOM 4YHUCIE:
CIIUIOMETp, AATYUKU TOJIOKEHHS, PACCTOSIHUSI U YCKOPEHUS, pakera,
9XO0JIOT, OYKH, IMEpHUCKom, (oToanmapar, ONTUYECKUE CBETOBO/IBI,
CHEKTPOCKOI, JI03UMETp, Kamepa BuibcoHa), HCMONb3ys 3HAHUS O
CBOMCTBaX (IM3MUYECKHX SIBJICHUHM U HeoOXoauMmble (U3UYECKUE
3aKOHOMEPHOCTH;

UCII0JIb30BaTh CXEMbl H CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUUYECKUX
YCTPOUCTB, U3MEPUTEIbHBIX MPHUOOPOB M TEXHOJOTHUYECKUX IMPOIECCOB
OpU pEeHIeHUH Y4eOHO-TPAKTUYECKUX 3a/lady, ONTHYECKHE CXEMbl IS
NOCTPOEHMSI U300paKEHUH B IIOCKOM 3€pKaJie U COOMparouiei JIMH3E;
OPUBOAUTh  HpUMEPHl  (HAXOAUTh MHPOPMALMIO O IpUMEpax)
NPAKTUYECKOTO HCIMOJb30BaHUS (DPM3MUECKUX 3HAHHWK B TOBCEIHEBHOMN
AKU3HU U1 oOecrieueHust 0€30MacHOCTU MPU 00pallleHHH ¢ IpudopaMu U
TEXHUYECKHUMH YCTPOMCTBAMM, COXPAHEHUS 30POBbS M COOIIOIECHUS
HOPM 3KOJIOTUYECKOT0 TOBEJECHUS B OKPYXKAIOLIEH CPEE;

OCYILIECTBJIATh MOUCK HHPOpMauKU (U3HUUECKOTO COJEpKaHUS B
HutepHete, caMoCTOATENBHO (GOPMYIUPYS MOUCKOBBIN 3aMIPOC, HAXOAUTh



MyTH OTIPENIETICHUs JOCTOBEPHOCTH MOTYyYEeHHON HH(POpMAIIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM ¥ TOTIOJTHUTEIILHBIX HCTOYHUKOB;

WCIIOJIb30BaTh MPH BBITIOJHEHUN YI€OHBIX 3aJJaHUi HAyYHO -TIOMYJISIPHYIO
auTeparypy (U3MYECKOTO COJIep)KaHWs, CIIPABOYHBIC MaTepHaIbI,
pecypchl cetr MIHTepHET, BiIaieTh NMpUEMaMH KOHCTICKTUPOBAHUS TEKCTa,
npeoOpazoBaHusa HHGOPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;
C03/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIEC COOOIIECHUS Ha OCHOBE
uHGOPMAIIMM U3 HECKOJbKHUX HUCTOYHHKOB (PU3NYECKOTO COJEpIKaHUs,
MyOJIMYHO MPEICTABISATH PE3YIbTAThI MPOEKTHON UITH MCCIIEI0BATENbCKON
JNEATeIbHOCTH, TPU O3TOM TIPAMOTHO HCHOJIb30BaThb HM3Y4YEHHBIN
MOHSATUIHBIM amnmapar W3y4aeMmoro pasjaena (UMK U COMPOBOXKIATH
BBICTYIUICHHE TIpE3EHTAlle ¢ Yy4€TOM OCOOEHHOCTEH ayJauTOpHUH
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHME

7 KIIACC
N Konu4yecrBouacos DJIeKTPOHHBbIE
[1]
; HaumeHnoBaHmepa3ieJioB u (uud poBbie)
n/ Bceer KontpoabHbiepabot IIpakTn4yeckuepadboT
TeMIIPOTrpaMMBbl o0pa3oBaTeJbHbIEpecypc
11 o bl bl
bl
Paznen 1.®Ou3uka u e€ posib B NO3HAHUM OKPYKAKIIET0 MHPA
Bu6nunoreka [JOK
LI\ dusika - wayia o mpHpoze 2 https/m.edsoo.ru/7f416194
bu6nunoreka [JOK
1.2} DuswuCcCKUCBCIHHHb 2 ! https://m.edsoo.ru/7f416194
13 EctecTBeHHOHAYYHBIMMETOAMO3HAHU ) 1 bubnnoreka LIOK
' s https://m.edsoo.ru/7f416194
Hroronopazneny 6
Pa3znen 2.1lepBoHayalibHble CBeleHUS O CTPOCHUM BelleCTBA
bu6nmmoreka [JOK
21| Crpoerneserrectsa ! https//m.edsoo.ru/7f416194
29 JBrKeHME 1 B3aUMOJCHCTBHE YaCTUI] ) | bubmmoreka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bu6nunoreka [JOK
2.3 ATrperaTHbleCOCTOSHUSIBEILIECTBA 2 https//m.edsoo.ru/7E416194
Hroronopazneny 5
Paznen 3./IBu:keHUE ¥ B3aUMO/IeiCTBHE TeJl
bu6nmoreka [IOK
3.1 Mexamimeckoenpikerie 3 https/m.edsoo.ru/7f416194
3.2 Huepuus, macca, IJIOTHOCTD 4 1 bubmnorexa [IOK




https//m.edsoo.ru/7f416194

bu6nunoreka [JOK

33 Cruna. BHkcan 14 2 https//m.edsoo.ru/7f416194
Hroronopasneny 21
Paznen 4./laBJieHre TBEPABIX TeJl, JKUIAKOCTEH M ra3oB
aBienue. [lepenaya napieHus
4.1 JT:Lé JIBEIMU TeJII:lMI/I JKUJKOCTSAMU U 3 Brbmiorexa IOK
) P ’ https://m.edsoo.ru/7f416194
ra3amu
bu6nunoreka [JOK
4.2 | JMapneHueKHAKOCTH > https/m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.3 | Ammocgeprocrasaenne 6 https//m.edsoo.ru/7£416194
JlelicTBHE )KUIKOCTH U Ta3a Ha bubnuoreka [IOK
4.4 . 7 3
MOTPY)KEHHOE B HUX TEIO https://m.edsoo.ru/7f416194
Hroronopasneny 21
Pazneu 5.PadoTa u MOIIHOCTB. JHeEPrusi
Bbu6nunorexa [JOK
>-1 Pabora m mompocTs 3 I https://m.edsoo.ru/7f416194
bubmuoreka [IOK
32 Hpoctsiemexanmsmer > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 | MexanneckasoHepris 4 ! https//m.edsoo.ru/7£416194
Hroronopasneny 12
PezepBHOEBpeMs 3
OBHIEE KOJIMYECTBO YACOB I10 68 2

[TPOTPAMME




8 KVIACC

KoanuecrBouacos JJIeKTPOHHBIE
Ne HaumeHoBaHuepa3ie0B U (undposbIe)
I BbI
n/n TEMIIPOIrPaMMbl Bcero Kontpoabubiepadorsl | I[lpakTnyecknepadorhl P
o0pa3oBaTejibHbI€pPeCypPChl
Paznea 1. TemioBblesiBJIe HUS
1.1 CTpoeHHeE U CBOMCTBABEIECTBA 7 bubmorexa LIOK
' R = https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
1.2 T 21 1
CIUIOBBICIIPOTICCCRI > https//m.edsoo.ru/7f4181ce
Uroronopazneny 28
Pa3neu 2.9/ekTpryecKkie 1 MATHUTHBIE SIBJIE HUS
OJIeKTpUYECKIE 3apsabl.
2.1 3a ﬂ)KIe)HHBIe Tela iﬂjx 7 1 bubmorexa IOK
' p . https//m.edsoo.ru/7f4181ce
B3aNMO/JICHCTBUE
. . bubnmoreka [IOK
2.2 [ToCTOSTHHBINAIEKTPUUECKUNTOK 20 2 7 hitps/m.edsoo.ru/7f4181ce
Bbu6nuoreka [IOK
2. M 1 1.
3 ATHHTHBICABICHUA 6 > https://m.edsoo.ru/7f4181ce
bub6nmmoreka [IOK
24 | DIICKTPOMATHHTHAAHH VKIS 4 https2/m.edsoo.ru/7f4181ce
Wroronopasneny 37
PesepBHOEBpeMs 3
OBUIEE KOJIMYECTBO YACOB IIO 68 4 145
T[TPOTPAMME '




9 KJIACC

KoanuecrBouacos JJIeKTPOHHBIE

(uud poBbIe)
o0pa3oBaTeJbHbIepeCcypchbl

Ne HaumeHoBaHMepa3ie10B U

n/m | TeMIPOrpamMMbl Bcero KonTpoububiepaborsl | IIpakTnyeckuepadoTbl

Paznea 1.Mexannueckue siBJICHUA

11 MexaHndecKoe IBMIKCHUE U 10 | bubnmmoreka [JOK
) CITOCOOBI €r0 OITMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka IIOK
12 Bsanmoncidcreueren 20 1 3 https//m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.3 3aKonbIcoXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroronopazneny 40
Pa3nea 2.MexaHn4ecKHe K0JIe0aHUA M BOJIHBI
bu6nmmoreka [IOK
2.1 Mexannaecruexoneoanms L 3 https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [IOK
2.2 M . 1
CXAHMHECKMEBOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroronopazneny 15

Pa3nes 3.9/1eKTpOMArHMTHOE MOJIE€ M 3JI€KTPOMATHUTHbBIE BOJIHbBI

31 DJIEKTPOMAarHuTHOE MOJIE U 6 ) bubnmnoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https//m.edsoo.ru/7f41a4a6
Hroronopazneny 6
Pasznea 4.CBeToBBIESIBJICHUSA
bubmuoreka [IIOK
4.1 3 6 2
AKOHBIPACIIpPOCTPAHCHHIACEETa https://m.edsoo.ru/7f41a4a6




bu6nuoreka [JOK
4.2 JIMH3BI U O THYECKUETIPUOOPHI 6 3 hitps/m.edsoo.ru/7f41a4a6
43 Paznoxxenune Oemoro ceera B 3 ) bubmuoreka [IOK
' CIIEKTp https://m.edsoo.ru/7f41a4a6
Hroronopazneny 15
Pa3nen S.KBaHTOBBIESIBIICHUSA
51 Hcnyckanue u moroueHue cBeTa 4 | bu6motexa LIOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
Bu6nunoreka [JOK
5.2 CrpoeaneatomHorosapa 6 1 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
. A 7 1
5.3 JIEpHBIEPEAKIIN U https://m.edsoo.ru/7f41a4a6
Hroronopasneny 17
Paznea 6.IloBTOpHUTEIbHO-0000 1A IOIIMIIMOLYJI b
[loBTOpeHue n 06001IEHNE
6.1 o 7.9 9 ) bubmuoreka IIOK
) COACPMAHMA Kypca (QU3MKHI 38 /- https://m.edsoo.ru/7f41a4a6
Kiacc
Hroronopasneny 9
OBIIEE KOJIMYECTBO YACOB I1IO 102 7

I[TPOTPAMME







IHHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
Ne KoanuecrBouacos
Be JaTauzy | DJieKTpoHHBbIe M PoBbIe00pPa30
n | Temaypoka Kontpoabubl | IlpakTHyeck
er YyeHUsl BaTeJIbHbIEPeCypChl
/ epadoThI nepadoTbl
0
n
| ®dusnka — Hayka o pupoze. JABieHus |
npupoabl. DU3nyecKuesBICHUS
MexaHnuueckue, TeMIOBbIE,
2 3JIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 1
3BYKOBBIC SIBJICHUS
3 @u3nYeCKre BEIUYNHBI U UX U3MEPEHUE 1
VYpoxk-uccnenosanue "M3mepenne
TEeMITepaTyphl MPU MTOMOIIM
4 1 1 11.09.
YKUJKOCTHOTO TEPMOMETpA U JaTUMKA
Temneparyps!"
Kak ¢u3uka u apyrue ecrecCTBEeHHbIE
HAYKU U3Y4arOT MPUPOLTY.
5 EcrecTtBeHHOHAY4HBIH METO/ O3HAHUS 1 bubmorera [OK
N ’ https://m.edsoo.ru/ff09f72a
Onucannie Gu3NUECKUX SBICHUM C
ITOMOIIIBIO MOJIENEN
VYpoxk-uccnenosanue "[IpoBepka
TUIOTE3bI: JATBHOCTh MOJIETA APUKA
6 ’ 1 1 18.09.
MYLIIEHHOTO TOPU30HTAJIbHO, TEM
Oosblile, 4eM OOJIbIlie BBICOTA ITycKa'
7 Ctpoenue BemecTBa. OMBITHI, 1 bubnmoreka [IOK




AOKAa3bIBAOIIMEC NUCKPETHOC CTPOCHUC
BCUICCTBA

https://m.edsoo.ru/ff09feOa

8 JIBU>KEHUEeUaCTUIBEIIECTBA bubmorera IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccinenoBanue «ONbITH 11O
9 HaOJIOCHUIO TETJIOBOTO PACIIMPEHUS 30.09.
ra30B»
10 ATrperaTHbIeCOCTOSHHUSIBEILECTBA
B3anmocBsi3b Mex1y cBoiicTBaMu
BEILIECTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX @aTOMHOMOJICKYJIIPHBIM bubmuoreka [IOK
CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcobeHHOCTHATPETATHBIXCOCTOSTHUHBO,T
BI
Mexanuueckoe nBHxeHue. PaBHoMepHoe bubnmnoreka [IOK
12
A HEPABHOMEPHOE JIBUKEHHE https//m.edsoo.ru/ff0a05c6
bubmoreka [IOK
13 Ckopocts. EAMHHLBICKOPOCTH https://m.edsofru/ff0a079c
14 Pacuer nytu 1 BpeMeHU ABUKEHUS bubmoreia HOK
https://m.edsoo.ru/ff0a0ae4
HNuepuus. 3akoH UHEPIIUH.
15 B3aI/II)M0zLeI7ICTBI/Ie TeJ'IpKaK MpUYrHA bubmorera HOK
https://m.edsoo.ru/ff0a0c 10
W3MEHEHHS CKOPOCTH JIBHUIKEHHUS TEI
16 [TnoTHOCTH BemecTBa. Pacuer Macchl u bubmuoreka [IOK
o0BemMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;{ pabota «OrnpeneneHue 06.11.
TUTIOTHOCTH TBEPIOTO TEJIa
18 Pemenune 3amad mo teme "[I10oTHOCTH bu6mmoreka [IOK




BelecTBa"

https://m.edsoo.ru/ff0al123c

Cuna kak XapPaKTCPHUCTUKA

19 B3auMozeiicTBUs Ten. CHUilaynpyrocTu.
3akoH[yka
JlabopaTtopnas pabora «3yuenne
3aBUCHUMOCTHU PACTHKEHUS

20 P 18.11.

(medopmanun) NpyKUHBI OT
MPUIIOKEHHOM CHUITBD»

21 Asnenunersrorenus. CUIaTKECTH
CBsi3b Me CUJION TSDKECTU U MacCou

2 B e p bubnmmoreka [IOK
tena. Bec Tena. Pemenne 3agad mo reme https/m.cdsoo.rw/ff0al778
"Cuna tsoxectn"

73 Cuna TsKeCTH Ha IpYruX IJIaHeTax. bu6nuoreka [IOK
PU3NYECKHEXapAKTEPUCTUKUITIIIAHET https://m.edsoo.ru/ff0a1502

bu6nmoreka [JOK

24 Hsmepennecui. Jlunamomerp https://m.edsoo.ru/ff0al8cc

Bu6nunoreka [IOK

25 | Becrena. Heecomocts https://m.edsoo.ru/ff0a1778
CrnoxeHHe IByX CHJI, HAllpaBJIEHHBIX I10 bubmuotexa LIOK

26 . Z .

OJIHOM MpsiMOil. PaBHOIEMCTBYIOIIASICUIT https://m.edsoo.ru/ff0ala70

7 Pemenne 3amay no reme
"PaBHOnelicTBYIOIAST cui'

)% TpeHue CKOIbKEHUSI U TPEHUE MTOKOSL. bubnnoreka LIOK
Tpenune B mpupo/ie U TEXHUKE https://m.edsoo.ru/ff0a1b9c
JlabGopaTtophast pabora «3yuenne

29 3aBUCHUMOCTH CUJIbI TPEHUS CKOJIBKECHUS 18.12 bubnuoreka LIOK

OT CHJIBI JaBJICHUA U XapaKTCpa
COIIPHUKACAIOIINXCA HOBGpXHOCTCfI»

https://m.edsoo.ru/ff0alcc8




Pemenue 3aga4d Ha ONpCACIICHUC

30 PaBHOJICHCTBYIOLICH CHJIBI
Pemenue 3agad mo TemaMm: «Bec Temay,

31 « pa(bnqec;[oe M300paKEHHE CHIT», EHGJ_I/I//IOTZKa H?llliffo 1de0
«Cunby, «PaBHOJCUCTBYIOIIAST CHID) 1S /M. eds00.I e
KoHnTtponbsHas pabora o tremam:

3 «MexaHnyeckoe IBHXKEHHE», «Macca, 26.12.

IJIOTHOCTBY, «Bec Tenay, «I paduueckoe
n3o0paxkeHue cumy, «CUb

3 JHasnenne. CriocoObl yMEHBITICHUST 1 bubmuoreka [IOK
YBEIIMUYEHUS JaBIICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBimenue raza. 3aBUCHUMOCTb JaBJICHHS bubmuoreka [IOK
raza oT 00bEMa, Temreparypbl https://m.edsoo.ru/ff0a2376

35 [lepenaya naBneHust TBEPABIMU TEIAMH, bu6nmoreka [JOK
YKUJIKOCTSMH | razamu. 3akoHIlackaist https://m.edsoo.ru/ff0a25b0

36 JlaBrieHue B 5KMIKOCTH U rase, bubmmoreka [IOK
BBI3BAHHOE JCUCTBUEM CHIIBI TSDKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau o teme «/laBneHue B bubmuoreka IIOK
JKUIKOCTHU U Ta3e. 3axoHllackamsy https://m.edsoo.ru/ff0a2826

bubmuoreka IIOK

38 | Coobumrommecscocy s https://m.edSO(])_.Iru/fan297()

39 I'mppasnnyeckuitnpecc Bubnmoreia [OK

https://m.edsoo.ru/ff0a3136

40 MaHoMeTpBI.

[lopHEBOMKUIKOCTHBIMHACOC
Atmocdepa 3emmn. [IpuanHbI
41 CyIJ_IeCT(EeOF])SaHI/I}I 1303;[yl:m{01?1 000JI0YKH Bubnuoreia [OK

3eMiIn.

https://m.edsoo.ru/ff0a2b5a




3aBI/ICI/IMOCTL&TMOC(l)epHOFOI[aBHeHI/ISIOT
BBICOTBIHAAYPOBHEMMOPA

bu6nmoreka [JOK
42 | B A
ecBo3yxa. ATMOC(epHOEIaBICHHIE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atMocepHOTO JTaBIICHHUS. bubnmoreka [IOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH ATMOC(EPHOTO JaBJICHHS bubnmoreka [IOK
44
OT BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepou. ArmochepHoe bu6mmotexa LIOK
JlaBJICHUE Ha Pa3IUYHBIX BEICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau no teme "AtMmocdepHoe
nasienue"
JleiicTBUE )KUJKOCTH U Ta3a Ha
47 o €HHOE B HUX TEJIO bubmorexa LIOK
Pyx ' https://m.edsoo.rw/ff0a3276
ApxumenoBacuia
JlaboparopHas pabota «Onpenenenue
i PKH p PU vp A g 05.03 bubnmoreka IIOK
BRITATKHBAIOICH CHIIBL, ICHCTBYIOMEH o https://m.edsoo.ru/ff0a33fc
Ha TEeJOo, MOTPY)KEHHOE B JKUIKOCTh
Jlaboparopnas pabota o Teme
49 «ccnenoBanue 3aBUCHMOCTH Beca Tea 10.03 bubnmnoreka [IOK
B BOJIE OT 00BEMA TTOTPYKEHHOM B o https://m.edsoo.ru/ff0a3514
KHUIKOCTh YaCTH TEJIa»
bu6mmoreka [IOK
50 | IIn
apanmuerel https://m.edsoo.ru/ff0a3a96
Jlaboparopuas pabora
51 "KoHcTpynpoBanue apeomerpa uiu 17.03.

KOHCTPYUPOBAHUE JIOAKUA U ONpe/IeTICHIE
e€ rpy30moabEMHOCTH "




Pemenue 3amay no remaM: «lllmaBanue

Bu6nunoreka [JOK

52 CYIOB. BOSJIyXOHJ'IaBaHI/If:», «JlaBiienue hitps/m.edsoo.rw/ff0a3654
TBEPABIX T, )KUIAKOCTEH U ra30B»
bubmmoreka [IOK
53 | Mexanueckaspabora https//m.edsoo.ru/ff0a3f82
Bu6nuoreka [JOK
54 | MomROCTS. EaHHAIENMOIEOCTH https/m.edsoo.ru/ff0a3f82
Ypoxk-uccnenosanue "Pacuér
55 MOIIHOCTH, Pa3BUBAEMOU IPU MOABEME 1 07.04.
1o jectue"
[IpocTeie MexaHU3MBbI. Pbryar.
36 PaBHoBecue cui Ha ppruare
KoHnTtponbHas pabora o treme
57 «J/laBneHue TBepz[Lix TeJ, JKUJIKOCTEN 1 14.04.
razoB» / Bcepoccuiickast mpoBepouHas
pabota
PesepBHbIii ypok. PaGota ¢ Tekctamu 1o
53 Teme «/laBiieHre TBEPABIX TET, 16.04 bubmuorexa [IOK
’KUJKOCTel U razoBy / Beepoccuiickas o https://m.edsoo.ru/ff0a4ffe
poBepoyHas pabora
Poryaru B TexHuke, OBITY U IPUPOJIC.
59 JlaGopaTtopHas pabora «)I//Iccniz[szHm 0.5 21.04. bubmorexa LIOK
. https://m.edsoo.ru/ff0a4d78e
YCIIOBUM paBHOBECHS phIUara»
Pemenune 3agad mo teme «YcaoBuUs bubmuoreka [IOK
60
paBHOBECHUS pblUara https://m.edsoo.ru/ff0a48a6
Koaddumuent mone3noro neicTBus
61 | wmexanusma. JlaboparopHas pabota 0.5 28.04.

«3mepenune KIIJI HakioHHOI




IIJIOCKOCTH

62

Pemenue 3amau mo teme "Pabora,
momHocTh, KITJ"

Bu6nuorexa [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexannueckas 9HCPIH. Kunernueckas
" MOTCHO W aJIbHAsA DOHCPIUA

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOHCOXpaHeHI/IHMeXaHI/I‘ICCKOfIBHepFI/I
n

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIEPUMEHT MO TEME
"JKCIepuMEHTaIbHOE OIpeeIeHUE
W3MEHEHHUS KHHETUYECKOU U
MOTEH LU ATBHOMN SHEPTUU ITPU
CKaThIBaHWUH TE€JIA 110 HAKIIOHHOU
TI0CKoCTH"

12.05.2

66

KontponbHas pabora no teme «Pabdora u
MOIIHOCTb. DHEPIUSD

14.05.

67

PesepBHbIii ypok. Pabora ¢ Tekctamu 1mo
TeMe "MexaHudeckoe ABUKkeHHe"

bubmuoreka IIOK
https://m.edsoo.ru/ff0adee6

68

PesepBHbIii ypok. Pabora ¢ Tekctamu 1mo
teme "Pabora. Mommocts. JHeprus"

OBILIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

68

12




8 KVIACC

Ne KonunyecrBoyacos
Jaram3yy | DjeKTpoHHbIeU(} poBbIc0Opa3oBaT
n Temaypoxka Bce | KourposabHbie IIpakTnyeckue
eHusl eJIbHbIE peCypChl
/ ro padoThI padoThI
n
OcCHOBHBIE TOJIOXKEHUS
MOJIEKYJISIPHO- KHHETUYECKON | bubnuoreka LIOK
TEOPHUU U UX OIBITHEIE https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
Macca u pasmep aToMOB U |
MOJIEKYJI
Mopenu TBEPIOTO, JKUIKOTO U
raz000 a3H0Ir)o COC,TOSIHI/Iﬁ 1 Bubmuoreia [OK
p https://m.edsoo.ru/ff0a540e
BEIIECTBA
OO0BbscHeHHE CBONCTB
TBEPJIOTO, )KUIAKOTO U
ra3000pa3HOr0 COCTOSHUU {
BEILECTBA HA OCHOBE
ITOJI0KEHU N MOJIEKYIISIPHO-
KUHETHYECKON TEOpUH
Kpucramiueckue u 1 bubnuoreka LIOK
amopdubIeTena https//m.edsoo.ru/ff0a5800
CmaunBaHMe U KamUJUISIPHOCTb. 1 bubnuorexa [IOK
IloBepxHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
TennoBoepacumpenue u 1 bu6mmotexa LIOK
ckaTtue https://m.edsoo.ru/ff0a5a26




Buyrpennss sHeprusi.

bubmuoreka IIOK

TEIMJIOEMKOCTH BenecTBa"

8 Cnoco0ObI U3MEHEHU S
N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEU SHEPTUH
9 Buneiterionepenauu Bubmuorexa HOK
P httpsz/m. edsoo.ru/ff0a6412
VYpox-koHpepeHus
"TIpakTHYEeCKOE HCIIOJIB30BaHHUE
10 TeEHOBHX CBOMCTB BEIIECTB U 02.10 bubmorexa [IOK
HI o https://m.edsoo.ru/ff0a65c0
MaTEpHaJIOB B LIEJISIX
sHeprocOepexeHus"
1 KonuyecTBoTEMI0THI. bu6mmoreka [IOK
VY 1enbHaATEeIOEMKOCTD https://m.edsoo.ru/ff0a6976
Temneparypa. CBs3b
12 TEMIIEpaTypbl CO CKOPOCTHIO
TEIUIOBOTO IBUKEHUS YaCTHUILL
YpaBHEHUE TENIOBOTO
13 Oamanca. TermiooOMeH u Bubmiorera IIOK
’ https://m.edsoo.ru/ff0a7088
TEIJIOBOE PAaBHOBECHE
JlabopaTtopHast pabota
14 "UccnenoBanue siBICHUS 16.10 bubnmoreka [IOK
TeI1I000MeHa MPU CMEIMBAHU T T https//m.edsoo.ru/ff0a6a98
XOJIOJTHOM W Topsiueid Boab!"
Pacuer Kojm4yecTBa TEMJIOTHI,
15 HEOOXOIMMOTO JIJIsl HarpeBaHU s
TeJa U BBIJEISIEMOTO UM TIPU
OXITAKIECHUH
JlaGoparopHas pabora
" paTopHai p . bubmmotexa LIOK
16 OnpenencHue yaeapbHON 23.10.

https://m.edsoo.ru/ff0a6bb0




9Hepr1/1${ TOILJIMBA. Y AeJIbHas

bu6nuorexa [IOK

17 TETJI0Ta CTOPAHUS https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpACBaHUE

18 HUCTAJUTMYECKUX I;i[ bubmorexa LIOK
KPHCTATIIACCHIX e, https//m.edsoo.ru/ff0a71d2
VY aenpHagTennoTanIaBICHUs
JlabopaTtopHast pabota

19 "OnpeneneHue yaeabHOU 12.11 bubmorexa [OK

peneit yaen | o https://m.edsoo.ru/ff0a72fe
TEIJIOTHI IIJIaBJICHUS JIbJIA

20 [Tapoobpa3zoBanue u bubnuotexa LIOK
KoHJieHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. YaensHas Temnora
apooOpazoBaHus U

21 KOII; eHIc)a 1H. 3aBUCUMOCTD bubmmorexa [IOK

o . https//m.edsoo.ru/ff0a786¢c
TEMIEepaTypbl KUTIEHUS OT
aTMOC(EPHOTO JTaBJICHUS
Bnaxuocts Bo3ayXA.

2 JlabGopaTopHast paboTa 20.11 bubnuoreka [IOK
"OnpeneneHrne OTHOCUTEIBHOM T https//m.edsoo.ru/ff0a7628
BJIAKHOCTHU BO3qyXa"

Pemenue 3amad Ha

23 ONpeieJCHUE BIAKHOCTH
BO3/yXa
[MpunaIUIBl paOOTHI TETIIOBBIX

24 neurateneit. [laposas Typouna.

JIBUraTenpBHYTPEHHETOCTOPAH
ust
)5 KIIJI TersioBoro ABUraTeris. bubnmoreka [IOK

TemnnoBele NBUTATENIN U 3aIldTa

https://m.edsoo.ru/ff0a7c7c




OKpYXKalolled Cpesbl

26

3aKOH COXpaHEHUs U
IpeBpalleHUsI SHEPTUU B
TEIJIOBBIX MTpolleccax

27

[ToaroToBKa K KOHTPOJIBHOM
pabote mo Teme '"TerioBbie
SABJICHUA.
M3MeHeHunearperaTHbIXCOCTOSIH
niiBemecTna'

bubmuoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponwsHas pabota o teme
"TenoBLIE SIBIEHUS.
N3meHneHumearperaTHbIXCOCTOSIH
HiBemecTa"

11.12.

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

29

Dnexrpu3aius ten. J[Ba pona
ANEKTPUUYECKUX 3apSIOB

30

Ypok-uccienoBanue
"Inexrpusanus TeJ UHAYKIUEH
U IIPU CONIPUKOCHOBEHUU"

18.12.

31

BzaumonericTBrE 3apsKEHHBIX
ten. 3akoH Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DJIEKTPUUYECKOE TOJIE.
HanpspkenHOCTD
3JIEKTPUYECKOTO TOJISL.
[TpuHIUTICYTEPTO3UITUNIIIEKTP
WYECKUXITOJIEN

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexrpruyeckux
3apsi0B. DJIEMEHTApPHBIN
3apsn. CTpoeHueaToma




HpOBOI[HI/IKI/I " JUIJICKTPUKHU.

bubmuoreka IIOK

4

3 3axom coxpancHuA https://m.edsoo.ru/ff0a8ef6
3JIEKTPUYECKOTO 3apsaa
Pemenue 3a1a4 Ha NpuMEHEHHE

35 . ir 1121/1 bubmuoreka [IOK
CBOMCTB SJCKTPHHCCIUX https://m.edsoo.ru/ff0a90cc
3apsa0B
DJNIEeKTpUYECKU I TOK, YCIOBUS

36 €ro CyIIeCTBOBAHUSI. bu6nuotexa LIOK
M cTOYHNKNAIEKTPUYECKOTOTOK https://m.edsoo.ru/ff0a95a4
a

37 JlerCTBHUSRIEKTPHUYECKOTOTOKA bubmorexa [OK

P https//m.eds0o.ru/ff0a96h2
VYpok-uccienopanue
33 "JleficTBHE AIEKTPUUYECKOTO | 29.01.
TOJIs1 HA TPOBOTHUKH H
JUBJIEKTPUKH"

39 DJIEKTPUUYECKUN TOK B bubnuorexa [IOK
METaJIAX, KUJAKOCTIX W raszax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUYecKas 1ernb U eé
COCTaBHBIE YaCTH
Cuna Toka. JlaboparopHas

A1 60ta "M patop 0.5 11.02 bubnuoreka LIOK
pabotd “vMepenue A ' e https//m.edsoo.ru/ff0a8bd6
peryiMpoBaHue CUJIbI TOKA"

DINeKTpUUYEcKoe HapshKEHUE.

42 Bonbsrmerp. JIaboparopuas 05 12.00. bubnuoreka LIOK
pabora "Usmepenue u https://m.edsoo.ru/ff0a9e 14
perylnupoBaHue HaNpsHKEHUs"

43 ComnpoTuBieHre NPOBOIHHKA. bubnuorexa [IOK




VY aensHOe CONPOTUBIICHUE
BEIECTBA

https://m.edsoo.ru/ff0aa738

44

JlaGopaTopHast paboTa
"3aBUCHMOCTbD JIEKTPUUECKOTO
COIIPOTUBIICHUS TPOBOIHUKA OT
€ro JUTMHBI, IO
MOTIEPEYHOTO CEUCHUS U
MaTtepuana"

19.02.

bubmuoreka IIOK
https://m.edsoo.ru/ff0aa738

45

3aBHCHMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma ans
ydacTKa Lenu

bubmoreka [IOK
https://m.edsoo.ru/ff0aad4a

46

JlaboparopHas padorta
"UccnenoBadue 3aBUCUMOCTH
CHUJTBI TOKA, UAYIIETO depes3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa v HampsbKEHUS Ha
pesucrope"

26.02.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarensHOE U
napaiji€JIbHOC COCANHCHUA
IIPOBOJHUKOB

48

JlabGopaTopHast paboTa
"TIpoBepka mpaBuiia CIOKEHUS
HAIPSDKEHUH NIPU
10CJIe10BaTeIbHOM
COEIMHEHUH JBYX PE3UCTOPOB"

05.03.

bu6mmorexka [JOK
https://m.edsoo.ru/ff0aaasS8

49

JlabGopaTopHast pabora
"TIpoBepka npaBuiia JUist CUIIbI
TOKa MPU NapajIeIbHOM
COCAMHEHUU PE3UCTOPOB"

11.03.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aadle




Pemenue 3aga4d Ha MNpUMCHCHHUC

bubmuoreka IIOK

50 O
SaKOHa LIMA JUIA PasIITHHOTo https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TPOBOJHUKOB
Pabora 1 MOIIHOCTH
5 - KHlH « bubmuoreka [IOK
JICKIPUHACCKOTO Toka. https://m.edsoo.ru/ff0abl124
3akon/[>oyns-Jlenna
JlaboparopHas pabora
"Onpenenenue paboTH U bubnuoreka [IOK
52 19.03.
MOIIHOCTH 3JEKTPAYECKOTO https://m.edsoo.ru/ff0ab3e0
TOKa"
DJIEKTPUYECKUE TIETTH U
53 HOTPEOUTENN IITEKTPUUECKOM bubnuoreka LIOK
SHEPIUU B OBITY. https://m.edsoo.ru/ff0ab660
KopoTtkoe3ambikanue
54 IlocTosIHHBEIEMArHUTHI,
NXB3aUMOJICHCTBHE
VYpok-uccienoBanue
55 "N3yueHne IOJIEH HOCTOSHHBIX 08.04 Bubmorera IIOK
Vi \ T https://m.edsoo.ru/ff0ac3d0
MarHuToOB
MarauTtHoe mmoste. MarauTHOE
56 noJjie 3eMJIH U €r0 3HaUeHUE bubmorexa LIOK
https://m.edsoo.ru/ff0acOba
IUIA KA3HU Ha 3eMIie
[ToaroroBka K KOHTPOJIBHOMN
pabote 1o Teme
"IJIEKTPUYECKUE 3aPSIbL.
P P bubmuoreka [IOK
57 3apsbKEHHBIE TElla U UX

B3aUMOJCHCTBUSL.
[ToCTOSTHHBINAAEKTPUUECKUINTO

"

K

https://m.edsoo.ru/ff0abd2c




58

KontponbsHas paborta o teme
"DJIEKTPUUECKUE 3aPSIbI.
3apspKeHHbBIE Tejla U UX
B3aUMO/JICHCTBU L.
[ToCcTOSTHHBINAAEKTPUUECKUITO
K"/
BcepoccuiickadnpoBepouHasipa
6oTa

16.04.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0abeal

59

PezepBHblii ypok. Pabora c
TEKCTAMH T10 TeMe
"TIoCTOSTHHBIN JIEKTPUYECKU I
ToK" / Beepoccutickas
npoBepouHas pabora

22.04.

bubmuoreka IIOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT Opcrena. MarauTHOE
I10JIE DJIEKTPUYECKOIO TOKa
MarauTHoOE 1oJjie KaTyllKA C
TOKOM

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHnenue 31eKTpPOMarHuToB
B TexHuke. Jlaboparopnas
pabota "M3yuenue neicTBuUs
MarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM"

0.5

29.04.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DJEKTPOIBUTATENb
IIOCTOSTHHOTO TOKA.
Hcnons3oBanue
JJIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA
TPaHCIIOPTE.
JlaGoparopHasipaboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c




"KoHcTpynpoBaHue u
H3y9eHNEPaOOTHIIIIEKTPOIBUTA
Tens”

63

Omnsitel dapanest. 3akoH
3JIEKTPOMAarHMTHOM MHIYKIHH.
[IpaBuoJlenna

64

DnekrporeHeparop. CrocoOs
TIOJTy9CHUST IICKTPHUICCKON
SHEPruu. DJIEKTPOCTAaHIIUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEPTUU

65

IloaroroBka K KOHTPOJIBHOU
paboTe 1o Teme
"DJIEKTpUUECKNE W MarHUTHBIE
sIBJIeHUS"

66

KontponbHas pabora o treme
"DJIeKTpUUECKUEe U MarHUTHBIE
siBAeHUs"

14.05.

bu6nuoreka [JOK
https://m.edsoo.ru/ff0acb14

67

PesepBHbiii ypok. Pabota ¢
TEKCTaMH I10 TeMe '"TerioBrie
SIBIICHUA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHbIii ypok. Pabora ¢
TEKCTaMHU 110 TeMe "MaruuTHbIE

sBiieHusd"

OBLIEE KOJIMYECTBO YACOB
[1O0 ITPOI'PAMME

68

14.5




9 KJIACC

Ne KoauvecTBouacoB
Jaramsyd | DjeKTpoHHbIeU(} poBbIc0Opa3oBaT
n Temaypoxka Bce | KoHTpoJibHBIE IIpakTnyeckue
eHusl eJIbHbIEpe CypPChl
/ ro | paGoTsbl padoThI
n
| MexannueckoeaBUKeHHUE. 1
MarepuanbHasTOuKa
Cucrema oTcyera.
) O THOCHTENLHOC | Bbu6muoreka [JOK
THOCHUTEIBHOCTD
https://m.edsoo.ru/ff0ad474
MEXaHHUYECKOTO JIBHMKCHU S
3 PaBHOMeEpHOETpSIMOIIMHENHOE T | bu6mmotexa LIOK
BU)XECHUEC https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe
4 NPSIMOJIMHENHOE IBUKEHUE. |
Cpenssisi ¥ MTHOBEHHAs
CKOpPOCTh
5 [IpsimonuHETHOEPaBHOYCKOPEH 1 bubnuoreka LIOK
HOEBMKEHUE. yCKOpeHI/Ie https://m.edsoo.ru/ff0ad8d4
CxopocThb MpSAMOJIUHEHHOTO
6 PaBHOYCKOPEHHOIO JIBUKEHHUSI. 1
I'padmk ckopocTn
JlaGoparopHas paboTa
"OmnpeneneHne yCKOPEHHUs Teia
7 pa oyc oye I()) 1 1 17.09 bubmmorexa TIOK
IIPY PaBHOYCKOPEHHOM .09.
PH PaBHOYCKOp § hitps/m.edsoo.ru/ff0adb18
JBYKCHHH 110 HAKIIOHHOM
ILIOCKOCTH"




CB00OOIHOE TaZICHUE TEIL.

8 Onprtel [N'ammnes
PaBHOMEpHOE IBUXKEHUE TTO
9 okpyxHocTH. [lepuon u bubnuoreka LIOK
gacTtoTa oOpameHus. JIuaeiiHas https://m.edsoo.ru/ff0ae176
U YIII0BasICKOPOCTH
10 LenTpocTpeMuTenbHOEyCKOpEH
ue
1 IlepBsiii 3akoH HproTOHA. bubnuotexa LIOK
Bekrop cuisl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HetoToHa. bubnuotexa LIOK
PaBHozeicTBYIOIIAS cHta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HproToHa. bubnuoreka [IOK
Cynepno3unus cui https//m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha mpuMeHEHUE bubnuoreka [IOK
3akoHOB HproTOHa https://m.edsoo.ru/ffO0aebbe
bu6moreka [IOK
15 Cunaynpyroctu. 3axonl yka https://m.edsoo.ru/ff0aeca?
16 Pemenne 3amay no reme «Cuiia
YIPYTOCTH»
JlaGoparopHas paboTa
17 «OtmpeneneHue )KeCTKOCTU 10.10 bubmmorexa HOK
p o https://m.edsoo.ru/ff0ace28
MIPYKHHBD)
bu6mmorexa [JOK
18 | Cunarpenns hitps/m.edsoo.ru/ff0af738
19 Pemenune 3amaud mo reme «Cuna bu6mmoreka [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
20 JlabopaTopHast pabota 17.10. bubnmoreka [IOK




"Onpenenenue KorppureHTa
TPEHUSI CKOJTBKEHUS"

https://m.edsoo.ru/ff0af8be

21

Pemmenune 3agad mo teme
"Jaxons! Herorona. Cuia
ynpyroctu. Cunarpenus”

bubmuoreka IIOK
https://m.edsoo.ru/ff0afb8e

22

Cuia TSDKECTH M 3aKOH
BCEMHUPHOTO TATOTCHUSI.
YckopeHnecBOOOTHOTOIaICHH
P

bubmuoreka IIOK
https://m.edsoo.ru/ff0af044

23

Ypok-KoHpepeHIus
"JIBUKEHUE TEJl BOKPYT
TPaBUTAIMOHHOIO ICHTPA
(Conneunas cucrema).
lanakruxu"

24.10.

24

Pemenue 3agau mo teme "Cua
TSOKECTH U 3aKOH BCEMHPHOTO
TArOTEHUS"

bubmuoreka IIOK
https://m.edsoo.ru/ff0af5f8

25

[lepBas xocMuueckas
ckopocTtb. HeBecomocTs u

neperpysku

bubmuoreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue marepuanbHOU
TOYKH. AGCOJIFOTHO TBEpPI0E
Teno. PaBHoBecue TBEPIOTO
TeJa ¢ 3aKPEIIEHHOW OChIO
BpaieHusl. MOMEHTCHUIIBI.
LeuTpTrsokectn

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecHe MatepuanbHONW
TOYKH. AOCOJIFOTHO TBEPIOE
Teno. PaBHoBecue TBEPIOTO




Teja ¢ 3aKPEIIEHHON OChIO
BpameHusi. MOMEHTCHJIBI.

LenTpTrsokectu
Pemenue 3amau no reme
)% " A bubmuoreka [IOK
OMCHT CHIIBL. https://m.edsoo.ru/ff0b02b4
Hentpsoxectn"
[TogroToBKa K KOHTPOJIBHOM

29 paboTe 1o Teme bubnuoreka [IOK
"MexaHndecKoe JIBUKCHHE. https://m.edsoo.ru/ff0b0408
BzaumonetictBueren"

KonTponwsnas pabota o teme
30 iy p P 1411 bubmuoreka [IOK
exaHquCKoe ABIKCHUC. o https://m.edsoo.ru/ff0b06ec
BzaumonerictBueren"
Nmmynec Tena. IMITynsc CHIIBL.

31 3aKOH COXpaHEHUS UMIYJIbCa. bubmoreka [JOK
Yupyroe u https://m.edsoo.ru/ffOb07fa
HEYyIPYroeB3auMOCCTBHE

1 Pemenune 3amad o teme "3akoH bu6mmoreka [IOK
COXpaHEeHUs uMIysbca" https://m.edsoo.ru/ffOb096¢
VYpox-KkoHpepeH s

33 "PeakTuBHOE ABHKEHUE B 21.11.

NPUPOJIC U TEXHUKE"

34 MexanunueckasipaboTa u bu6nuotexa LIOK
MOIIIHOCTh https://m.edsoo.ru/ff0b0a84

35 PaGora cHIIBI TSDKECTH, CHUITBI bubmuoreka [IOK
YIIPYTOCTH | CHJIBI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas pabota

36 paTopHasdt p 28.11.

«Omnpenenenne pabOTHI CUIIBI




TPEHUS [IPU PABHOMEPHOM
JIBUKEHUH Tea 1o
TOPU30HTAIBHOU
IIOBEPXHOCTH

CBs13b SHEprUH U pabOTEHI.

37
[NorenunaneHas 3HEPTHS
Kunernueckas sHeprus.
33 T P . bu6mmorexa [IOK
COpEMa O KUHCTHHACCKON https/m.edsoo.ruw/ff0b0c32
SHEPTUH
39 3aKOH COXpaHEHMs YHEPIUU B
MEXaHHUKE
JlaGopaTopHas paboTta
40 «3 peHHS 3aK(l))Ha COXpaHEHHUS 10.12 buomorexa [IOK
ya P o https//m.edsoo.ru/ff0b12fe
SHEPTUN»
41 KoinebaTenpHOE IBMKCHUE U bubmuoreka IIOK
€ro XapakTEpUCTUKHU https://m.edsoo.ru/ffO0b1858
3aryxarounme KoJjieOaHusl.
42 B X 5 bu6mmorexa [JOK
PHYAJICHHBIC KOJICOAHUA. https/m.edsoo.rw/ff0b20f0
Pe3onanc
13 MareMmaTHuecKkuii U
MPYKHHHBITMasSTHIKA
Ypok-uccienoBanue
44 «3aBUCUMOCTH IIEpUOJa 19.12 bubnmoreka [IOK
KOJIEOAHUH OT KECTKOCTH o https://m.edsoo.ru/ff0b197a
NPYKHUHBI U MacChl TPy3a»
45 [IpeBpaireHue sHeprun Npu
MEXAaHMYECKUX KOJIEOAHUSIX
46 JlabopartopHas pabota 24.12. bubnunoreka [IOK




«OnpeneneHue 4acToThl U
reproja KojeoaHui
NPYKUHHOTO MasSITHUKA

https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHast pabota
«lIpoBepka HE3aBUCUMOCTH
nepuo/ia koebanuii rpysa,
MO/IBEIICHHOTO K HUTH, OT
MAaccChl Tpy3a»

26.12.

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb197a

48

Mexarnyeckre BOJIHEIL.

CBolicTBa MEXaHHYSCKHX BOJIH.

[IpononeHbie U
MONEPEYHBIEBOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepeHus
"Mexann4yecKkie BOJIHBI B
TBEPJIOM TeEJIE.
CelicMUYECKMEBOJIHBI"

09.01.

50

3Byk. Pacnpoctpanenue u
OTpaKEHHE 3BYyKa

51

Ypok-uccienoBanue
"HaOnroneHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"

14.01.

52

I'poMKOCTh 3BYyKa M BBICOTA
TOHA. AKYCTUUECKUHPE30HAHC

53

Ypok-KoHpepeHIus
"VipTpa3Byk W MH(Pa3BYK B
MIpUPOJIE U TEXHUKE"

16.01.

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IloaroroBka K KOHTPOJIBHOU
paboTe 1o Teme "3aKOHbI

bubmuoreka IIOK
https://m.edsoo.ru/ff0b25f0




COXpaHEHHS.
MexannyeckrekoiaeOanus u
BOJIHBI"

55

KontponbHnas pabora o reme
"3aKOHBI COXpaHEHUSI.
MexaHnueckuekoaeOaHus 1
BOJIHBI"

23.01.

56

DNeKTpOMarHuTHOEMOJIe.
DJIEKTPOMArHUTHBICBOJTHBI

bu6nuorexa [JOK
https://m.edsoo.ru/ff0b2abe

57

CBOICTBaRIEKTPOMArH U THBIXB
OJIH

58

Ypok-kondepentus "[lkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue
3JIEKTPOMArHUTHBIX BOJIH IS
COTOBOII CBs13H"

30.01.

bubmuoreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccienoBanue
"N3yueHue CBOMCTB
AIEKTPOMArHUTHBIX BOJIH C
MOMOIIHI0 MOOHMIIBHOTO
tenedona"

02.02.

bubmuoreka [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemmenne 3agaud Ha
OHpeI[eJ'IeHI/IC HqaCcTOThI U NJINHBI

3JIEKTPOMAarHMTHOUW BOJIHBI

61

DJIeKTpOMarHuTHAs MPUPOIa
cBera. CKOpOCTh CBeETa.
BonnoBrwiecBoiicTBacBeTa

bubmuoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

HcTounuku csera.

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0b3658




[IpsmonuHeiHoe
pacpoCTpaHEHHE CBETA.
3armenusiConHua v JIyHsl

63

3aKOH OTpakKeHUS CBETA.
3epkana. Pemenue 3a1au Ha
MIpPUMEHEHHE 3aKOHa
OTpaKCHUS CBETa

bubmuoreka IIOK
https://m.edsoo.ru/ffOb38c4

64

[Ipenomiienue cBera. 3akoH
MPEJIOMJICHHS CBETA

bu6nuorexa [JOK
https://m.edsoo.ru/ffOb3aeca

65

[TonHoe BHYTpeHHEE
OTpa)XKEHUE CBETA.
Hcnonp3oBanue MOJIHOTO
BHYTPEHHETO OTPAKEHUS B
OIITHYECKUX CBETOBOJAX

bubmuoreka [IOK
https://m.edsoo.ru/ff0b3c5c

66

JlaGopaTopHast paboTa
"UccnenoBanne 3aBHCUMOCTH
yraa IpeoMIICHUSI CBETOBOTO
Jyda OT yIiia MaJeHus Ha
rpanuiie "Bo3ayx-cTekino "

18.02.

67

VYpok-KkoHpepeHus
"Ucrmons30BaHue IMOTHOTO
BHYTPEHHETO OTPaKEHUSL:
CBETOBO/IbI, O TUKOBOJIOKOHHAS
CBSI3b"

20.02.

68

JInH3e1. OnITHYECKASICUIATINH 3B

bu6nmuorexa [JOK
https://m.edsoo.ru/ff0b3f2c

69

[TocTpoennenzobpaxeHnii B
JTMH3aX

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b444a

70

JlabopaTtopHast pabota

27.02.

bubmuoreka IIOK




"OnpeneneHue GoKyCHOTO
pacCTOSHUSA U ONITUYECKON
CHJIBI coOMparomeii TuH3bI"

https://m.edsoo.ru/ff0b4206

71

VYpok-koHpepeHus
"OnTuueckue JMH30BbIE
npuoopsr"

02.03.

bu6nmmorexka [JOK
https://m.edsoo.ru/ffOcOa7e

72

I'ma3 xak onTuyeckas cucrema.
3penue

bubmuoreka IIOK
https://m.edsoo.ru/ff0b4684

73

Ypoxk-kondepenuus "Jledexrs
3penus. Kak coxpanutb
3penue"

06.03.

74

Pasnoxenue Oenoro ceera B
cnekrp. OneiTel HptoTOHA.
CrnokeHHe CTIeKTpaIbHbBIX
uBetoB. /lucnepcusicera

bubmuoreka IIOK
https://m.edsoo.ru/ff0cOf4c

75

JlaGopartopHas paboTa "OnbITh
10 Pa3JI0KEHHUIo OeJI0ro cBera
B CIIEKTP M BOCHPHSATHUIO IIBETA
MPEeIMETOB IIPH MX
HaOJII0ICHUH Yepe3 IBETOBBIC

unbTpeI"

11.03.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cOe2a

76

VYpoxk-tipakrrikyMm "BoiHOBBIE
CBOMCTBA CBETA: IUCIIEPCHS,

uHTepdepeHuns u qudpaxuus”

13.03.

77

OmnbiTer Pezepdopna u
I1aHeTapHas MOACIIb aTOMa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c12a8

78

Ilocrynater bopa. Moaens
aroma bopa




MCHYCKaHI/Ie " IOTJIOICHUEC

bubmuoreka IIOK

.K .
79 CBeTaVaTOMOM BaHTRI https://m.edsoo.ru/ffOc 144¢
JInHeyaTbIeCIIEKTPhI
VYpok-mmpakTu
30 "I;) 6 P o 3.03 bubmuoreka [IOK
a HIOHeHI:IVe CHCKTpOB T https://m.edsoo.ru/ff0c 1550
HCITyCKaHUS
81 PagnoakruBHOCTE U €EBU LI Eubmorera LIOK
https://m.edsoo.ru/ff0c1672
%) CTpoeHue aTOMHOTO s/pa. bubmoreka [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
23 PaanoakTuBHBIEPEBPAILICHUSL. bubnuoreka LIOK
M3oTomnl https://m.edsoo.ru/ffOclal4
Pemrenue 3amad mo teme:
84 "p ! bubmuoreka [IOK
aﬂﬂoaRTHBHjﬂe https://m.edsoo.ru/ffOc 1bda
NpEeBpaLCHUS
85 [lepuoanonypacmnana
Ypok-KoHpepeHIIH
86 "PI; HoaKT(IbiIipHBIS HU3ITy4CHUS B 13.04 bubmmorexa [IOK
A ya . T https//m.edsoo.ru/ff0c2126
MpUPOJIC, MEAUIIMHE, TEXHUKE
SInepHBIe peakuu. 3aKOHEI
27 Aep peartt bubmuoreka IIOK
COXPAHCHU 3apANOBOTO 1 https://m.edsoo.ru/ffOc1c58
MacCOBOTO YHCell
23 DHeprus CBsI3U aTOMHBIX S7IEp. bubnuoreka LIOK
CBs13p Macchl M SHEPTUU https://m.edsoo.ru/ffOc1d7a
29 Pemenne 3amag mo reme
"SInepuble peakuun"
90 Peakiiuu cunTe3a u neneHUs bubmuoreka IIOK

aaep. HcTouHuku OHCPIuun

https://m.edsoo.ru/ffOc 1e88




ComaHina u 38631

91

Ypoxk-koHdepenuus "SAnepras
sHepreTuka. JlericTBus
PaAMOaKTUBHBIX U3ITy4eHHU I Ha
YKUBbIE OPTaHU3MBI"

24.04.

92

[loaroroBka K KOHTPOJIBHOM
paboTe mo Teme
"DJIEeKTpOMarHuTHOE MOJIeE.
DJIEKTPOMArHUTHBICBOTHBI.
KBanToBbiesiBrieHus"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c223e

93

KontposnbHnas pabora o reme
"DJIeKTpOMarHuTHOE TOJIE.
DNeKTPOMarHU THHIEBOIHBI.
KBanTtoBbIesBICHUS"

29.04.

94

[ToBTOpEeHUE, 0600IICHNE.
JlaGopaTopHbie pabOTHI IO
Kypcy "Bzaumoneiicreue ten"

06.05.

bubmuoreka IIOK
https://m.edsoo.ru/ff0c245a

95

[loBTOpeHnue, 0000LIEHNE.
Pewenne pac4eTHbIX U
KaueCTBEHHBIX 3aJay 110 TeMe
"TeruioBbIe TTPOIIECCHI"

bubmuoreka IIOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpEeHUE, 0600IICHNE.
Pemenne pacyeTHbIX U
KAYEeCTBCHHBIX 33J1a4 I10 TEME
"KIIJI TemnoBBIX ABHTATECICH'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IloBTOpeHnue, 0600IIEeHNE.
Pemienue pacueTHbIX U
KaueCTBEHHBIX 33/1a4 110 TeMe
"KITJ[ »nexkrpoyctanoBOK"

bubmuoreka [IOK
https://m.edsoo.ru/ff0c2b30




IloBTOpEeHue, 06001IIEHNE.

bubmuoreka IIOK
1 1 20.05.

o8 Ha60piTopHHe paboTs! HO” 0.05 https://m.edsoo.ru/ff0c2c52
Kypcy "CBeTOBbIC SBJICHUS
[ToBTOpenue, 0600mEeHNE.

99 PaboTa ¢ TekcTamu 1o TEME | bubmuoreka IIOK
"3aKOHBI COXpaHEHUS B https//m.edsoo.ru/ffOc2d6a
MeXaHuKe"

IToBTOpEHuE, 000O0IIEHHE.

10 Pac P i 1 bubmuoreka IIOK

0 abOTa € TCKCTAMI TIO TeMe https://m.edsoo.ru/ff0c2e82
"Konebanus 1 BOIHE"

IloBTOpenue, 0000IIECHYE.

10 PaG p . B 1 bubmuoreka [IOK

1 aboTa € TCKCTaMH TI0 TeMe https://m.edsoo.ru/ff0c3044
"CBeTOBEIC SIBIICHUA"

IToBTOpeHnue, 06001IIEHNE.

10 PaGora ¢ Tekcramu 110 TeMe )

2 "KBanToBas u simepHast
¢uznka"

OBILEE KOJIMYECTBO YACOB
LLE 102 27

[1O0 ITPOI'PAMME







IMPOBEPSEMBIE IPEIMETHBIE PE3YJIBTATHI OCBOEHUS
OCHOBHOM OBPA3OBATEJLHOU ITIPOI'PAMMbBI OCHOBHOI'O

OBIIEI'O OBPA3OBAHUAA

7 KJIACC

Koanposepsiemorope3syJibTaTa

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI
0CBOEHMSI OCHOBHOI1 00pa30BaTeJILHON MPOrpaMMbl
OCHOBHOTI'0 00111eT0 00pa3oBaHMA

1.1

HCITI0JIb30BAaTbU3YUCHHBICIIOHATH A

1.2

pasInyaTe SABJICHUA IO OIMHCAHUIO UX XaPAKTCPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, J€MOHCTPHUPYIOIINX

TaHHOE (PU3NUYECKOe SBIICHUE

1.3

pacro3HaBaTh MPOSBIEHUE H3YYCHHBIX (U3MUYECKUX
SIBIIGHUM B OKpPYXKaloleM MHpE, B TOM 4YHCIIE
¢usnueckue SABICHUS B MPHUPOAE, IPH ITOM
MEePEeBOIUTh MPAKTUYECKYI0 33Jadyy B y4eOHYIO,
BBIJICATh CYHIECTBEHHbIE CBOWCTBA (IPU3HAKH)

(M3UYeCKUX SBIICHUM

1.4

ONMCHIBATh M3Y4CHHBIE CBOICTBA TN M (PU3UUECKUE
SBIICHUS, WCHOJB3Ys (M3NYECKUE BEIUYMHBI, MPH
ONMMCaHUU TPaBUIBHO TPAKTOBATh  (PU3UUYECKHUI
CMBICJI UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUYEHUS U
€IMHULBI (PU3NYECKIX BETHYNH, HAXOAUTH (POPMYIIBL,
CBS3BIBAIOIIME JIAaHHYIO (M3MYECKYI0 BEJIUYUHY C
JPYTUMHU BEIMYUHAMH, CTPOUTH IPaUKu U3y4E€HHBIX

3aBHCHUMOCTEH (1)I/I3I/IQCCKI/IX BCIMYHMH

1.5

XapakTepu3oBaThb ~ CBOWCTBa  Tel,  (DU3MYECKue
SIBJICHUSI U TIPOLIECCHI, UCTIOJIb3YS U3yYEHHBIE 3aKOHBI,
IIpU ATOM JIaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA

1 3allUCBbIBATh €T0 MaTEMATHUYCCKOC BBIPAXKCHUC

1.6

O6”b$lCH$ITI) (1)I/ISI/I‘ICCKI/I€ SIBJICHU A, HpOHCCCBI nu
CBOICTBA T€J, B TOM YHCJIE U B KOHTEKCTE CUTYyaIUil

NPAKTUKO-OPUCHTUPOBAHHOI'O XaPAaKTCpa: BLIABJIATH




IPUYUHHO-CIIEJICTBEHHbIE CBSI3H, CTPOUTH
oObscHeHue u3 1 — 2 JIOTMYeCcKHX 1aroB ¢ Oropoit Ha
1 — 2 u3ydeHHBIX CBOMCTBA (PU3MUECKUX SIBJICHUMH,

(i)I/ISI/I‘IeCKI/IX 3aKOHAa HJIM 3aKOHOMCPHOCTHU

1.7

pemarts pacu€THble 3amaud B 1 — 2 nelcTBud,
WCTIONB3YyS 3aKOHBI U (JOPMYJbI, CBSI3BIBAIOIINE
(r3rUecKkue BEIMYUHBI: HA OCHOBE aHaIN3a YCIOBUS
3aJla4ll 3alMChIBaTh KPATKOE YCJIOBHUE, MOJCTaBJISTH
¢v3uveckue BETUYMHBI B (OPMYIBI M TIPOBOIHUTH
pacuéThl, HaXOOUTh CIIPaBOYHBIE JIaHHBIE,
HEOOXOoAMMBIE JUIA pelIeHUs] 3a/1ad, OLIEHHBATh
peauCTUYHOCTD IIOJTY4EHHOMN ¢busnuecKoit

BCIIMYNHBI

1.8

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PELMTH
Ipy MoMOUM (PU3MYECKHX METONOB, B OINHCAHUU
UCCIIEI0BAaHUS BBIIEIIATH poBepsieMoe
MIPEIIOJIOKEHUE (runoresy), pasnuyarb u
HHTEPIPETUPOBATH ITOJTY4ECHHBIN pe3ynbTar,
HaxXOJUTh OUIMOKU B XO/€ ONBITA, JIeJaTh BBIBOJBI IO

€Tro pe3ylibTaTaM

1.9

IPOBOANUTH OMNBITBI MO HAOMIOACHUIO (DU3MUECKUX
SBICHUW WM ¢u3nyeckux  CBOMCTB  Te:
(GopMyITUpOBAaTh  MPOBEPSEMBbIC  MPEIIIOIOKECHHUS,
cobupartb YCTaHOBKY u3 IIPEAJIOKEHHOTO
o0opynoBaHMs,  3alKMCBIBATh  XOJ  OMNbITAa U

(opMyITUPOBATH BHIBOJIBI

1.10

BBITIOJIHATh IPsIMbIE M3MEPEHUsI C UCIOJIB30BAHHEM
AQHAJIOTOBBIX W IU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusi  TpUOOpPOB €  Yyué€TOM  3aJaHHOU

a0COIIOTHO MOTPEIIHOCTH U3MEPEHH I

1.11

MPOBOJUTh HCCIEAOBAHME 3aBUCHMOCTH  OJHOMU
(u3nyeckoit BEIIMYUHBI oT JIpyrou c
HCIIO0JIb30BAaHUEM NIPSIMBIX U3MEPEHUM, yUaCTBOBATh B
IJIAHUPOBAaHUU Y4E€OHOTO HCCIEI0BAaHUS, COOMpPATH

YCTaHOBKY MW  BBIIIOJIHATH  HU3MCPCHHUA, CICOAYyA




NpeIIOKEHHOMY IJIaHy, (PUKCHpPOBATh pe3ylIbTaThl
MOJTY4EeHHON 3aBUCUMOCTH (DM3MYECKUX BEIMYUH B
BHUJIC TIPEAJOKEHHBIX TAaOMUIl W TpaduKOB, IENaTh

BBIBOJIbI ITO pE3yJIbTaTaM HMCCICAOBAHUA

1.12

MPOBOJAMTH KOCBEHHBIE HM3MEpeHUs (PU3HMUECcKuX
BEJIMYMH, CIIEAYys NPEJIOKEHHOW MHCTPYKUHH: IIPU
BBIIIOJIHEHU U U3MEpEeHU cobuparthb
JKCIIEPUMEHTAIBHYI0 ~ YCTAHOBKY W BBIYUCIIATH

3HaYEHHE UCKOMOU BEINYUHBI

1.13

CO6J'IIOI[8.TB IpaBujia TCEXHUKU 0e30I1acCHOCTH npu

pabote ¢ 1abopaTopHBIM 000PYIOBAHHEM

1.14

yKa3plBaTh IMPUHLMIBI  JEHCTBUS HPUOOPOB MU
TEXHUYECKAX YCTPOKCTB, XapaKTepu30BaTh
OPUHIMIBI  JEHCTBUS HW3Y4CHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOKCTB C IOMOLIBIO MX OMMUCAHMA,
UCTIONB3Ysl 3HAHUS O CBOMCTBaX  (DM3MUECKUX
SBJICHUA W HeoO0Xoaumble (U3MUecKue 3aKOHBI W

3dKOHOMCPHOCTH

1.15

MPUBOANTL TPUMEPHI (HAXOAUTh HWHQOpPMAIIUIO O
puMepax) MPAKTUYECKOTO M CIIOJIb30BAHUS
(M3UYeCKUX 3HAHWI B TOBCETHEBHOW >KM3HU IS
oOecriedeHHs1 0OE30IIaCHOCTH TMpU OOpaleHUU C
npubopaMu M TEXHHUYECKUMHU  YCTpOIlCTBaMHu,
COXpaHEHUs 3[0pPOBbsI U  COONIOACHHS HOPM

9KOJIOTHYECKOTO TTOBECHHUS B OKPYKAIOIICH cpelie

1.16

OCYIIECTBJIATh OTOOP MCTOYHUKOB HH(pOpMALMK B
cetu UHTepHET B COOTBETCTBUHM C 33JIaHHBIM
MOMCKOBBIM  3aIIPOCOM, Ha OCHOBE HMEIOIIMXCS
3HAaHUU U MYTEM CpPaBHEHMS PA3IMYHBIX HCTOUHUKOB
BBLICTATE  WHQOPMAIMIO,  KOTOpas  SIBJISIETCS

MPOTUBOPEUNBOM UIIM MOXKET OBITh HEJJOCTOBEPHOU

1.17

WCIIO0Ib30BaTh IPU BBINOJHEHUU Y4EOHBIX 3aJaHUN
HAayqHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3HUECKOro
coJlep KaHus, CIIPaBOYHBIE MaTEPUAIbl, PECYPCHI CETH

HurtepHer, Buagerb npuémMamMu KOHCIEKTHPOBAHUS




TeKcTa, mnpeoOpa3oBaHus HHPOPMAIUU U3 OJHOM

3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

cO3/1aBaTb COOCTBEHHBIE KpaTKUE IHCbMEHHbIE H
YCTHBIE COOOIICHUS Ha OCHOBE 2 — 3 MCTOYHUKOB
nH(opManuu (QU3NYECKOTO COJCpKAaHUS, B TOM
yuciae NYONMYHO JAeNaTh KpaTKUue COOOIICHUS O
pe3ylbTaTax MPOEKTOB HJIM Y4eOHBIX MCCIEIOBAHMUIA,
IpU 3TOM TIPAaMOTHO HCIIOJIb30BaTh HW3YYEHHBIN
HNOHATUHHBIN anmapaT Kypca QU3UKH, COIPOBOXKIATh

BBICTYIJICHHE MTPE3CHTALIHEH

1.19

npu BEIIIOJIHEHUH Y4EOHBIX  TPOEKTOB i
WCCIICZIOBAaHUI pactpenesiaTh 00sI3aHHOCTH B TPYIIIIE
B COOTBETCTBHMHM C IIOCTABIICHHBIMH 3aJadaMH,
CIIEAUTh 3a BBIINOJNHCHHEM IlJIaHA JICHMCTBUM,
aJCKBaTHO OIICHMBATh COOCTBCHHBIM BKIaad B
JIeITCIbHOCTh TPYIIIIBI, BBICTPanBaTh
KOMMYHUKATUBHOE  B3aUMOJECHCTBUE,  yYUTHIBAs

MHEHHE OKPYKAIOIMX

8 KVIACC

Koamnposepsiemorope3yabTaTa

IIpoBepsieMmble npeMe THbIE Pe3yabTaThl
O0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI NMPOrpaMMbIl
OCHOBHOI0 00111eT0 00pa30BaHNsA

1.1

HUCII0JIB30BAaTBIIOHATH A

1.2

paznuyaTh SIBICHUS 110 ONMCAHWUIO UX XAPAKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIMX

JaHHOC (1)1/131/1‘1601(06 SIBJICHHUC

1.3

pacrno3HaBaTh MPOSIBICHHE H3YYEHHBIX (DU3MUYECKUX
ABJICHUM B OKpPYXAlOlleM MHpE, B TOM YHCIE
¢usnueckue SABIEHUS B TPHUPOJAE, IPH 3TOM
MEPEeBOAUTh MPAKTUYECKYI0 33Jadyy B Yy4eOHYIO,
BBIJICNIATh  CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)

(r3HYecKuX SBICHUM

1.4

OIIMChIBATh HM3Y4YCHHBIC CBOMCTBA Tel U (bPISI/I‘IeCKI/Ie




SBJICHUS, MCIOJb3Yyd (QU3NYECKUE BEIUYMHBI, MPU
ONMCAaHWU TPABUJIBHO TPAKTOBaTh (PU3UUECKUI
CMBICJI HCIOJB3YeMbIX BEIUYMH, O003HAUCHUs U
€AMHULBI (PU3NYECKUX BETUYNH, HAXOIUTh (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMUYUHY C
JIPYTUMHU BEIMYUHAMH, CTPOUTH TPa(UKU U3ydeHHBIX

3aBUCUMOCTEH (PU3NUECKUX BEITMYUH

L.5

XapakTepu3oBaTb  CBOMCTBAa  Tel,  (pu3MUeckue
SIBJICHUS U TIPOIECCHI, UCIIOIB3YsI H3yICHHBIC 3aKOHBI,
MpU ATOM JIaBaTh CIOBECHYIO (GOPMYITHPOBKY 3aKOHA

" 3alTUCBIBATDh €TO MATEMAaTUUCCKOC BBIPAKCHHUC

1.6

00BACHATH (P3MYECKHE TTPOIIECCHI U CBOMCTBA TEIl, B
TOM 4YHUCI€ U B KOHTEKCTE CHUTYalluid IMPAKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISTH MPUUUHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE nU3 1 — 2
JIOTHYECKMX IaroB ¢ nmoMompro 1 — 2
M3Yy4CHHBIXCBOMCTBA(PU3NIECKH XIBICHHH,

(i)I/ISI/I‘IeCKI/IXSaKOHaI/IJ'H/ISaKOHOMepHOCTI/I

1.7

pemarh pacu€THble 3amayd B 2 — 3 nedcTBUA,
WCIONB3YSl 3aKOHbI U (POpMyJbI, CBSI3BIBAIOLE
(r3rUecKkue BeIMYMHBI: HA OCHOBE aHaIN3a yCIOBUS
3aadyd 3allUCbIBATh KPATKOC YCIIOBHC, BLIABIIATH
HCOOCTAaTOK JAaHHBIX JJId PCHICHHA 3a1a4u, BI>I6I/IpaTB
3aKOHBI U (HOPMYIIBI, HEOOXOIMMBIE ISl €€ pelIeHHUs,
MpPOBOAUTHL PACUYETHl M CPaBHUBATh IOIYYEHHOE
3HAYCHUC (1)143PI‘-I€CKOﬁ BCIIMYHNHBI C H3BCCTHBIMHU

JaHHBIMH

1.8

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PELMTH
Ipu MOMOIM (U3UYECKUX METOAOB, HCIOJIb3YS
ONMCAaHUE MCCIEOBAHMS, BBIIENATh IPOBEPSEMOE
MPEATNOIOKEHUE, OLIEHUBATh IPABUIBHOCTD MOPSIKA

MIPOBECACHUA UCCIICAOBAHU A, NCTIATh BBIBOABI

1.9

MPOBOJUTH OMBITHI MO HAOTIOACHHUIO (U3HIECKUX
ABJIGHUM  uin  (U3MYECKUX  CBOMCTB  Tew:

dopMynHpoBaTh  MpOBEpsEMble  MPEANOIOKEHUS,




coOuparb YCTaHOBKY u3 MPEATI0KEHHOTO
o0OpyIOBaHMS,  ONHUCHIBATh  XOJ  OMbITA W

(opMyITHUPOBATH BBIBOJIBI

1.10

BBIIIOJHATH MPSAMBbIE M3MEPEHUS C HCIOJIb30BAaHHEM
AQHAJIOTOBBIX MPHOOPOB W JATYMKOB (DU3MUECKUX
BEIIMYHMH, CPaBHUBATH pE3YNIbTaThl HM3MEPEHHUH C

y4E€TOM 3aJJaHHOI aOCONOTHON MOTPEIHOCTH

1.11

MIPOBOJUTh HUCCJIENOBAHUE 3aBUCHUMOCTH  OJHOU
(u3nueckoit BEJIMYUHBI oT JIpyrou c
HCIIOJb30BAaHUEM NIPSIMBIX M3MEPEHUN: IUIAHUPOBATH
uccienoBaHue, coOupaTb YCTaHOBKY U BBIIOJIHSTH
W3MEPEHUs,  CleAysd  MPEJIOKEHHOMY  IUIaHY,
(UKCHPOBaTh PE3yNbTAThl MOTYYCHHOW 3aBUCUMOCTH
B BHJE TaOIWIl W TpaduKoB, AeiaTh BBIBOJBI II0

peE3yibTaTaM HCCICAOBaHUA

1.12

IPOBOAUTH KOCBEHHBIE HM3MEpeHHUS (DU3MUECKuX
BEJIMYUH: IUIAHUPOBAaTh  HU3MEPEHMs, COOMpaTh
JKCIIEPUMEHTAIIBHYIO YCTaHOBKY, crenys
MPEATIOKEHHON MHCTPYKLHUH, U BBIYUCIISIT 3HAaYEHNE

BCIINYHUHBI

1.13

coOmoaTh MpaBUiIa TEXHUKH OE30MacHOCTH TpHU

pabote ¢ 1abopaTopHBIM 000PYIOBAHHEM

1.14

XapakTepu30BaTh MPUHIIMIBI JEHCTBHUS H3y4E€HHBIX
npuOOPOB U TEXHUIECKUX YCTPOUCTB C OMOPOH Ha UX
ONMCaHHUs, UCIHONB3Ys 3HAaHUS O  CBOMCTBax
¢u3nyecKux SBICHUN U HEOOXOAMMBbIe (M3UUECKUE

3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA U
W3MEpUTENbHbBIE ~ HpUOOpPHl O  cXeMaM |
CXeMaTUYHBIM  PHUCYHKaM,  COCTABJIATb  CXEMBI
JJICKTPUYECKAX LENed ¢ IOCIENOBATEIbHBIM U
MapaJlJICIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3jidyast
YCIIOBHBIE O003HAYEHUs JJIEMEHTOB AJIEKTPUUYECKUX

eren

1.16

NPUBOANTL TPUMEPHI (HAXOAUTh HHQOpPMAIIUIO O




npuMepax) HPAKTHYECKOTO UCIIOJIb30BaHHUS
(U3NYeCKUX 3HAHWK B IOBCEJHEBHOW KHM3HH JUIS
oOecrieyeHnsi 0€30MacHOCTH MpU  OOpalieHuu ¢
npubopamMu M TEXHUYECKHUMU  YCTpOMCTBamH,
COXpaHCHHsI 3/I0POBbSI U  COONIOICHHS  HOPM

9KOJIOTUYECKOTO MOBEAECHUS B OKPY)KAIOILIEH cpeJie

1.17

OCYILECTBJIATh MOMCK HHGpopManuK  (PU3UUECKOTO
cogepkaHus B ceru lHTepHeTr, Ha OCHOBE
UMEIOLMXCS  3HaHMM U NyréM  CpaBHEHMS
JOTIOTHUTENIBHBIX HUCTOYHHUKOB BBIJICIIATH
nH(opMaIuioo, KoTopas SBISETCS MPOTHBOPEUHUBON

UJTM MOXET ObITh HEJOCTOBEPHOMU

1.18

WCIOJIb30BaTh MPU BBHIMOJHEHUH YYEOHBIX 3aJaHUN
HAyYHO-TIONMYJSIPHYIO  JUTEparypy  (u3mdeckoro
COZIEpKaHMUs, CIIPAaBOYHBIE MaTepHAIIBl, PECYPCHI CETH
WHTtepHeT; BmageTh mpuéMamMy KOHCIIEKTHPOBAHHMS
TeKcTa, mpeoOpa3oBaHuss WHQOpPMAUU M3 OJHOU

3HAKOBOM CHUCTEMBI B JIPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE M KpaTKue
YCTHBIE COOOIeHUs, 0000m@s wuHdopManu© u3
HECKOJIBKMX MCTOYHUKOB (DM3UYECKOTO COJACPIKAHUS,
B TOM YHCJIE MYOJMYHO TPEACTABIATH PE3YAbTAThI
MPOEKTHOM WM HCCIIEIOBATENBCKON AESITEIbHOCTH,
MpA OSTOM TPAMOTHO MCIIOJIB30BATh HM3Y4ECHHBIN
MOHATUWHBINA anmnapar Kypca GU3uKH, COIPOBOKAATH

BBICTYIJICHUE IIPE3CHTALlUEN

1.20

IpU  BBIIOJIHEHUHM  Y4EOHBIX  INPOEKTOB U
UCCIIEI0BAaHU I ¢u3ruecKux IIPOLIECCOB
pacnpenenarts  O0s3aHHOCTM B Ipynme B
COOTBETCTBUHM C IOCTaBJICHHBIMU 3ala4aMH, CICIUTH
32 BBIIIOJIHCHUEM IUIaHA IEUCTBUM U KOPPEKTUPOBATH
€ro, aJeKBaTHO OIEHHWBAThb COOCTBEHHBINM BKIAJ B
JESITEIBbHOCTD IPYIIIEBL, BBICTPAUBATh
KOMMYHUKATUBHOE  B3aUMOJCHCTBHUE,  IIPOSBIIAAL

TOTOBHOCTb pa3peniarh KOHOIUKTHI




9 KUIACC

Koanposepsiemorope3syJibTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI
0CBOEHMSI OCHOBHOI1 00pa30BaTeILHON MPOrpaMMbI
OCHOBHOTI0 001IeT0 00pa30BaHuUsl

1.1

HCIIOJIBb30BATbU3YICHHBICTIOHATHUA

1.2

pasznuyaTh SIBJICHUS O OMUCAHHUIO UX XapaAKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX

JaHHOC (I)I/I3I/I‘IGCKOC SABJICHUC

1.3

pacrno3HaBaTh MPOSIBICHHE H3YYEHHBIX (DU3MUYECKUX
SIBIICHUM B OKPYXKAallIEM MHpE, B TOM 4YHCIIE
¢usnueckue SABIEHUS B TPHUPOJAE, IPH ITOM
MEepPEeBOIUTh TMPAKTHYECKYI0 33Jady B Yy4eOHYIO,
BBIJICNIATh  CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)

(M3HYeCKUX SBIICHUM

1.4

OINMCHIBATh M3y4EHHBIE CBOMCTBA TeNl U (pu3MyUecKue
SBJICHUS, WCHOJNB3Ys (M3NYECKUE BEIUYUHBI, MPH
ONMCaHUM TPaBUIBHO TPAKTOBaTh  (pU3MUECKU
CMBICJI HCHOJIB3YeMbIX BEJIUYMH, O0003HAuY€HUs U
€IMHULBI (PU3NYECKHX BEIHYNH, HAXOAUTH (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIHYHUHY C
JPYrUMH BETUYMHAMU, CTPOUTH TPAPUKH U3Yy4EHHBIX

3aBHCUMOCTEH (I)I/ISI/ILIGCKI/IX BCINMYHNH

1.5

XapakTepu30BaTh  CBOMCTBA  Tel,  (pu3MYecKue
SIBIICHUS U TIPOIECCHI, UCTIOJb3Ys] H3yYeHHBIE 3aKOHBI,
MPH 3TOM JIaBaTh CJIOBECHYIO (POPMYITHPOBKY 3aKOHA

" 3alIUCBIBATh €T0 MaTEMATHUYCCKOC BBIPAXKCHUC

1.6

OOBSICHSTH (PH3UYECKHE TTPOIIECCHI U CBOICTBA TE, B
TOM 4YHCI€ M B KOHTEKCTE CHUTYaIlUi IPAKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISTh MPUYUHHO-
CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBsSCHEHUE U3 2 — 3
JIOTHYECKNX IAaroB ¢ mnomompr 2 — 3
M3y9CHHBIXCBON CTBAU3NUECKUXIABIICHHH,

(I)I/I3I/I‘leCKI/IX3aKOHaI/IJ'H/ISaKOHOMepHOCTI/I

1.7

pemiath pacu€THble 3a7a4yd  (OMUparolMecss Ha




cucrteMy U3 2 — 3 ypaBHEHHUM), UCIOJIb3YS 3aKOHBI U
(opmysbl, cBs3bIBAIONE (DM3HMUECKUE BEIMUUHBI: HA
OCHOBE AaHalIM3a YCJIOBMS 3aJadd  3alUChIBaTh
KpaTKO€ YCJIIOBWE, BBISBISITH HEIOCTAIONME WIIH
U30BITOYHBIC JIaHHbBIE, BEIOUPATH 3aKOHBI 1 (POPMYIIHI,
HEOOXOUMBIE ISl PeICHUs, MPOBOAUTH PACUETHI U
OIIEHUBATh PEATUCTUYHOCTH MOJIYYEHHOTO 3HAYCHUS

(bU3UYECKOM BEITMYMHBI

1.8

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PELThH
OpyH TNOMOIM (U3NYECKUX METOAOB, HCIOJIb3Ys
ONMCAaHUE HCCIEAO0BAHMS, BBIJICIATh IPOBEPSIEMOE
HPENIONIOKEHNE, OLIEHUBATh MPAaBUJIBHOCTD MOPSIIKA
MPOBEACHUS  HCCIEAOBAaHMS, JeJaTb  BBIBOMBI,
UHTEPIPETUPOBATh  Pe3yJabTaThl HAOMIOACHUH U

OIIBITOB

1.9

IPOBOJUTH OMBITHl O HAOMIOACHUIO (PU3NUYECKUX
SBICHUW WM ¢u3nyecKkux ~ CBOMCTB  Tei:
CaMOCTOSITENBHO coOuparb YCTaHOBKY u3
HU30BITOYHOTO Habopa 000PYIOBAHUS, OTMCHIBATH XO/I

OTIBITA U €T0 PE3yAbTaThl, (OPMYIHpPOBATh BBHIBOIBI

1.10

IPOBOJIUTh MPH HEOOXOAMMOCTH CEPHUIO MPSMBIX
M3MEpEHUH, ompenenss ~ CpeAHee  3Ha4YeHHeE
u3MepsieMol  BEIUYMHBI  ((POKYCHOE paccTOsHUE
coOuparoIei TMH3bI), 000CHOBBIBATH BHIOOP cI1oco0a

u3MepeHus (U3MEPUTEIBHOTO PUOopa)

1.11

MPOBOJIUTH uccie0BaHue 3aBHCUMOCTEN
(M3HYEeCKUX BETUYMH C HCIOJIB30BAHHEM MPSIMBIX
W3MEpPEHUN: TJIAHUPOBATh uccie0BaHue,
CaMOCTOATEIBLHO COOMpPaTh YCTAaHOBKY, (MKCHUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBHUCHUMOCTU (DHM3HMUYECKUX
BEITUYMH B BHJE TaOIUIUTPAPUKOB, JENATh BHIBOJIBI

10 pe3y/bTaTaM HCCIeI0OBaHUS

1.12

OpOBOAUTH KOCBCHHBIC H3MCPCHUA (I)I/I3I/I‘-IGCKI/IX
BCIIMYUH: IIJIaHUPOBATh HU3MCPCHMUA, CO6I/IpaTI)

OKCIICPUMCHTAJIBHYIO YCTaHOBKY H BBIITOJIHATH




U3MEpPEHHUs, CIIeaysd NPEeAJI0KEHHON WHCTPYKIUU,
BBIUUCIISATh 3HAYEHUE BEIMYMHBI M AHAIM3UPOBATH
MOJIyYEHHBbIE PE3ylbTaThl C y4ETOM  3aJaHHOM

MOTPENIHOCTH U3MEPEHUU

1.13

coOMoaTh MpaBWiIa TEXHUKH OE30MacHOCTH IPU

pabote ¢ 1abopaTopHBIM 000PYIOBAHHEM

1.14

paznuuyaTh ~ OCHOBHBIE  IPU3HAKK  HU3YYEHHBIX
¢usnyeckux ~— Mojeneil:  MarepualibHas — TOYKa,
abCoNIIOTHO TBEPAOE TENO, TOYCUHBIH MCTOYHHUK
CBeTa, Jyd4, TOHKas IIMH3a, IUIAHETapHas MOJEb

aToMa, HYKIIOHHas MOJECJIb aTOMHOTIO dapa

1.15

XapakTepu30BaTh MPUHIIMIBl JEHCTBHS H3y4E€HHBIX
MpuOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPON HA UX
ONMCaHHUs, UCHONB3Ys 3HAHHUS O  CBOMCTBax
¢u3nyeckux SBICHUN U HEOoOXoAMMBbIe (M3UUYECKUE

3aKOHOMEPHOCTH

1.16

WCIIONBb30BaTh CXEMbl U CXEMAaTUYHBIE PHUCYHKH
U3Y4CHHBIX TEXHUYECKUX YCTPOWCTB,
W3MEPUTENBHBIX TPHOOPOB W TEXHOJIOTHYECKHX
MPOLIECCOB TMPHU PEHIEHUH y4eOHO-MPAKTHUYECKUX
3aaa4y, OIITHYCCKUEC CXEMBI JJIA MMOCTPOCHUA
n300paXCHUN B TUIOCKOM 3€pKajie U coOuparomen

JINH3C

1.17

MPUBOJUTH MPUMEPHl (HAXOIUTh HHGPOPMAILUIO O
npumMepax) IIPaKTHUYECKOTO U CIIOJIb30BAHUS
(M3UYeCKUX 3HAHWI B TOBCETHEBHOW >KM3HU IS
oOecrieueHHsT 0O€30IIaCHOCTH MpuU OOpallleHUu ¢
npubopaMM M TEXHUYECKMMH  YCTPOHCTBaMH,
COXpaHEHHUS 3J0pOBbsI M  COONIONEHUS HOPM

9KOJIOTHYECKOTO TOBEICHUS B OKPYKAIOIIeH cpelie

1.18

OCYIIECTBIISITh MOUCK HHGOpMAaUUN  (PU3NYECKOTO
coiepkaHus B ceTu HHTEpHET, CaMOCTOSATEIbHO
dopmMynmupys TOMCKOBBIM 3allpoC, HAXOAWTh ITyTH
ONIpEACIICHUS JIOCTOBEPHOCTHU I1OJIy4EHHOMN

WHPOpMAIIMM HAa OCHOBE HWMEIONMXCS 3HAHUU W




JOIIOJIHUTCIIBHBIX HCTOYHHUKOB

1.19

MCIIOJIb30BAaTh MPU BBIMNOJHEHUH Y4EOHBIX 3a/laHUM
Hay4yHO-IOMYJSIPHYIO  JUTeparypy  (u3nueckoro
COJIEpKaHus, CIIPaBOYHBIE MATEPUATIBI, PECYPCHI CETH
HurtepHer; Bunagerb NpuéMaMu KOHCIEKTHUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HWHPOPMAIMU U3 OJIHOU

3HAKOBOI CHCTEMbI B APYI'yro

1.20

co3/aBaTh COOCTBEHHBIC IHCHMEHHBIE W YCTHBIC
COOOIICHUST Ha OCHOBE MH(OPMAIIUU M3 HECKOJBKUX
WCTOYHHUKOB (PU3UYECKOTO COMAEpKaHUsl, MYOIUYHO
MPEICTABIATh pe3yJIbTaThI MPOEKTHOM AR
HCCIIEIOBATEIBCKOM  JEATEIBHOCTH, MPU  ITOM
IPaMOTHO MCIIOJb30BaTh H3YyYEHHBIN MOHATUNHBII
armapar M3y4acMoro paszena br3uKH nu
CONPOBOXKJATh  BBICTYIUICHHWE TIpE3CHTaAUUEnd ¢

y4€TOM OCOOEHHOCTEH ayAUTOPUN CBEPCTHUKOB

1.21

NpUd  BBHIOJIHEHUU  y4eOHBIX  MPOEKTOB U
UCCIIEIOBaHU I puznyeckux IIPOLIECCOB
pacripenenats  OOSM3aHHOCTH B Ipynme B
COOTBETCTBUHM C IMOCTaBJIEHHBIMU 3a/1a4aMHU, CIECIUTh
32 BBIIOJIHEHUEM IUIaHA ACUCTBUI U KOPPEKTUPOBATH
€ro, aJeKBaTHO OLIGHUBATh COOCTBEHHBIM BKIaJ B
JEeSITEIbHOCTD IPYIIIBL, BBICTPAUBaTh
KOMMYHUKATUBHOE  B3aUMOJEHCTBHE,  IPOSBIISSL

TOTOBHOCTH Pa3pCiaTb KOH(IH'II/IKTI:I




INPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUA

7 KJIACC

Koapasnen
a

Komiaement

a

IIpoBepsie MbIedjIe MEHTHICOIEPKAHMS

®U3HKA U EE POJIb B [IO3HAHWUM OKPYXAIOIIETO MHPA

1.1

@dusuka — Hayka O IpuUpoie. SIBIEHUS NIPUPOIBI.
@usnyeckre SABICHHUSA: MEXaHMYECKHE, TEIIOBBIE,

OJICKTPUYECKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

dusnyeckre BeNWUYMHBL. M3MepeHue (U3HYECKHX
BenmunH. @usmueckue npubopsl. IlorpemmocTs

I/I3MepeHI/II‘;I. MC)K,Z[YHEIPOI[HB.H CUCTEMA CAMHUIL

1.3

ECTGCTBCHHOHay‘IHHﬁ MCTOA ITIO3HaHMA: Ha6J'IIOI[CHI/IC,
MMOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBUKCHUEC T'KMIIOTE3,
OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTES, OOBICHCHHE

HaOJIF01aeEMOTO SBIIEHUS

1.4

Onucanue GU3NYECKUX SBJIECHUN C TOMOIIBIO MOJIENen

1.5

[pakruueckue pabOTHI:

###Par#H##l13MepeHne paccTOSIHUM.

###Par### IsmMepenrne 00bEMa KUAKOCTH U TBEPAOTO
Tena.

#H##Par###Onpenenenue pa3MepoB MaJbIX TEJ.
###Par###I3mMepenne TeMmrepaTypsl MpH  TTOMOIIM

KUAKOCTHOTO TECPMOMETpPA U JaTUUKa TEMIICPATYPhI

I[TEPBOHAYAJIBHBIE CBEJAEHUA O CTPOEHUUM BELIECTBA

2.1

#H#Par###(CTpoeHue BelecTBa: aTOMBbl U MOJIEKYJIBI,
ux pasmepbl. ONBITHI, JOKAa3bIBAIONE THCKPETHOE

CTPOCHHUC BCIICCTBA

22

###Par##t]|Bmkerne  gactur — BemectBa. CBs3b
CKOPOCTH JIBMDKEHHUS YacTHII C TEMIIEpaTypoil.

BpoynoBckoenBmxenue, tuddy3us

23

BzaumopelicTBre 4acTHUII BEIIECTBA: MNPUTAKCHUC U

OTTAJIKUBAaHHC




24

###Par##H ArperatHoie COCTOSTHUS BEIIECTBA:
CTpOEHUE rasos, KU JIKOCTEN u TBEPABIX
(KpucTaJUIMYEeCKUX)  Teld.  B3auMocBs3p  MeEXIy
CBOWCTBAaMH  BEIIECTB B  pa3HBIX  arperaTHbIX

COCTOAHUAX U UX aTOMHO-MOJICKYJIPHBIM CTPOCHUCM

2.5

OcoOeHHOCTHATPEraTHBIXCOCTOSTHUHBO/IBI

2.6

[pakTuueckue pabOTHI:

###Par###Onenka quameTpa aToMa METOJIOM PSIOB (C
HCIIOJIb30BaHueM ¢oTorpadmuii).

###ParH##0npITHl MO0 HAOMIOJEHUIO  TEIJIOBOTO
pacImpeHus Ta3oB.

###Par###OnbITEl MO OOHAPYKCHUIO JCUCTBUS CHUJI

MOJICKYJIIAPHOI'O MPUTSKCHU S

JABWKEHUE

1 B3AUMOJIEMCTBUE TEJI

3.1

Mexanunueckoe JIBUKEHUE. PaBrnomepHoe 51

HCPAaBHOMCPHOC ABUIKCHHUC

3.2

###Par###Cropocts.  CpemHsii ~ CKOPOCTh  IIPH
HEPaBHOMEPHOM JIBHKEHUHU. Pacuér mytn u BpemeHu

JABHKCHUA

3.3

SIBnenne nHepuuu. 3akoH nHepuuu. Blaumoaernicraue
T€J KaK IPUYMHA U3MEHEHUS] CKOPOCTHU JIBUKEHUS TEJ.

MaCCB,KaKMGP AUHCPTHOCTHUTCIIA

34

#H#HPar###] ImotnocTh BeriecTBa. CBA3b IUIOTHOCTH C

KOJIMYCCTBOM MOJICKYJI B CJUHUIIC 00BEMa BCIICCTBA

3.5

Cuna KaKk XapakTepHCTUKa B3aMMO/ICHCTBUS TEll

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢

IMOMOUIBIO JUHAMOMCTpPa

3.7

#HHPar##sIBenne TAroTreHusd U cuia Tsokectu. Cua

TSOKCCTHU Ha JPYIUX IJIaHCTax. Becrena. HepecomocTth

3.8

Cuia TPCHHUAL. TpeHHe CKOJIBXKCHUS U TPCHUC ITOKOA.

Tpenue B npupoie U TEXHUKE

3.9

#H##Par###CnoxxeHrue Cuil, HalmpaBJICHHBIX MO OJHOU

psAMOH. PaBHOIEHCTBYIOIASICUIT

3.10

[IpakTuyeckue pabOTHI:




OmnpeneneHue CKOPOCTH PABHOMEPHOIO JBUKEHMS
(mapuka B OKUJIKOCTH, MOJEIH  3JICKTPHUYECKOIo
aBTOMOOMIST W Tak pnanee). OrmnpeneneHue cpeaHen
CKOPOCTH CKOJIbKEHHs Opycka WJIM IIapuKa [0
HaKIOHHOW muiockocTu. OrnpeneneHne IIIOTHOCTH
TBéproro  Tema.  OMNBITB,  JEMOHCTPHUPYIOLIIE
3aBHCHUMOCTb pacTshKeHHUs (IedopManumn) Npy>KUHbI OT
NPUJIOKEHHONW CuJbl. ONbIThI, JEMOHCTPUPYIOLIAE
3aBUCHMOCTb CHJIBI TPEHUS CKOJIBXEHHs OT Beca Teja

M XapakTepa CONPUKACAFOLIXCS TOBEPXHOCTEN

dus3ndeckue IBJICHUS B IpUupoAc: NPpUMCPLI IBUKCHUA C

3.11 Pa3IUYHBIMUA CKOPOCTSMH B JKHBOM M HEXKHUBOHU
MIPUPOJIE, IEH CTBUE CHITBI TPEHHS B IPUPOJIC  TEXHUKE
3.12 TexHuueckueycTpolicTBa: JTUHAMOMETP, TOAUMITHUKH
JIABJIEHME TBEPJBIX TEJI, JKUJKOCTEN U TA30B
4 JlaBnenue TBEpAoro tena. CrocoObl YMEHBIICHUS U
1 YBEJIMYEHUS 1aBJICHUS
42 JlaBeHne ra3za. 3aBUCHMOCTh [JaBJIEHHS Ta3za OT
' 00BEMa, TeMIiepaTypsl
43 [lepenaya naBneHus TBEPABIMHU TENaMH, XKUJIKOCTSIMU
' u razamu. 3akoHllackans. [lHeBMaTHuecKueMalMHBI
3aBUCUMOCTb JIaBJICHUS KUIKOCTH OT TIJIYOHHBI.
4.4 I'mapocratnueckuit rapaiokc. Coobmarornmecs
cocynbl. ['mapaBiIrueckue MEXaHMU3MbI
Atmocepa 3emnam u  arMocepHOE  JaBIICHUE.
[IpyyrHBl  CyIIICCTBOBAHUS  BO3AYIIHOW  OOOJIOYKH
4.5 3eMIIn. OnsIT Toppruennu. 3aBUCUMOCTh
aTMOC(epHOTO JaBJIGHHS OT BBICOTHI HaJ YPOBHEM
MOpst
16 Namepenne armocdepnoro nasienus. [lpubopsr s
' M3MEpeHUs aTMOC(HEPHOTO JTaBICHUS
JlelicTBHE KMIKOCTM M ra3a Ha MNOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoH

Apxumena




4.8

[InaBanueren. Bo3ayxomnaBanue

4.9

[Ipaktuyeckue pabOThI:

HccnenoBanne 3aBUCMMOCTH Beca Teila B BOJE OT
00béMa TOTPYKEHHOM B KHUAKOCTH YacTH Tela.
OmnpeneneHue BBITAIKUBAIOUIEH CHUJIbI, JIEHCTBYIOLIEH
Ha Telo, MOIpyxEHHOEe B KUAKOCTh. IIpoBepka
HE3aBUCHUMOCTH BBITAJIKM BAIOLLICH CUJIBI,
JEHCTBYIOLIEH Ha TEJNO B YKUJAKOCTH, OT MAacChl Tena.
OnbITHI, JIEMOHCTPHUPYIOIIIE 3aBUCUMOCTD
BBITAJIKUBAIOIICH CHUJIbI, JCUCTBYIOIIEM Ha TEJIO B
KHUJIKOCTH, OT 00BEMa MOTPYXKEHHOH B KHUJIKOCTh
YyacTH Tela M OT  IUIOTHOCTH  KHIKOCTH.
KonctpynpoBanneapeomMeTpanInKOHCTPYMPOBAHUEIIO

JIKA 1 OTIpeieTICHUeeErpy30MoaAbEMHOCTH

4.10

dusnyeckue SIBJICHHU L B IIpUpOJIC: BJIMSHUC
aTMOC(l)epHOFO JIaBJICHWS Ha KUBOH OpTraHH3M,

IJIaBaHUE PbIO

4.11

TexHuueckue ycTpoWCTBa: COOOIIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, TUIPABIMYECKUN MPECC,
MaHOMETp, OapoMeTp, BHICOTOMED, MOPIIHEBON HAcCOC,

apeomeTp

PABOTA, MOIIIHOCTbD, DHEPT'MA

5.1 Mexanunyeckasipabora

5.2 MexannueckasMOIHOCTD

53 [IpocThie MexaHW3MBI: pblYar, OJIOK, HaKIOHHAas

' ockocTh. [IpaBunopaBHoOBecusipbIyara

5.4 [IpumeHeHue mpaBuIa paBHOBECHS pbluara K 0J0Ky
«3onoroe  mpaBuiio»  MexaHuku. Koadduiment

5.5 MOJIE3HOT'O NEUCTBUS MEXaHU3MOB.
[IpocThieMexaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHmanbHas YHEPTUU TeJa, MOJAHATOTO HaJ 3eMIIEH

5.7 Kunernueckassneprus

sg [lonnass MexaHuuveckas sHeprusi. 3aKOH U3MEHEHUS U

COXpaHEHMSI MEXaHUYECKON SHEPTrun




5.9

[IpakTtuyeckue pabOTHI:

###Par##Onpenenenue paboThl CUJIBI TPEHUS MPH
PaBHOMEPHOM JBMKEHHUM Teja IO TOPU30HTAIbHOU
noBepxHocTu. lccnenoBaHue yciaOBUM pPaBHOBECHUS
pbruara. Mamepenune KIIJ[ HakIOHHOW NJIOCKOCTH.

N3yyeHue 3akoHa COXpaHEHUSI MEXaHUYECKOU DHEPIUU

5.10

dusuyeckue SBICHUSA B npupoac: pblyaru B TCIIC

YCIO0BCKa

5.11

TexHuueckue yYCTpPOWCTBA: phlYar, IOABUXHBIM U
HEIOABIOKHBIM  OJIOKHM,  HAaKIOHHAs  INIOCKOCTD,

IMPOCTBIC MCXAaHN3MbI B 6BITy

8 KVIACC

Koapasagena

Komaemenra

ITpoBepsieMbIed1e MEHTHICOAePKAHUS

TEIUIOBBIE ABJIEHUA

6.1

OcHoBHBbIE MTOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKOM TEOpUM CTpOeHMs BelecTBa. Macca
u pasMmepbl MoseKyd. OTBITBI, MOATBEPXKIAIOLME
OCHOBHBIE TOJIOKEHUS MOJICKYISPHOKUHETUYECKON

TEOpUU

6.2

Mogenun TBEPAOroO, JKUAKOIO M Ia3000pa3zHOro
COCTOSIHUU BEIECTBA. Kpucramnuueckue u

amopubIeTena

6.3

OOBsicHeHHE CBOMCTB ra3oB, >KMJAKOCTEH U TBEPABIX
Tea Ha OCHOBE MOJIOKEHUH

MOJIEKYJISIPHOKHMHETUYECKON TeOpuu

6.4

CMauuBaHHue U KamUJUTSAPHBICABIICHU A

6.5

TennoBoepacumpeHue u cxxarue

6.6

Temneparypa. CBsi3b TeMmepaTrypbl CO CKOPOCTBIO

TEIIJIOBOI'O ABHXXCHU S YaCTHUI

6.7

Buyrpennsiss  sHeprus.  CnocoObl  M3MEHEHUs

BHYTPEHHEH SHEPIUU: TenJionepenaya u




coBepleHuEe paboThI

Bu et TerIoNepe1adn: TEIJIONPOBOIHOCTD,
o8 KOHBEKIIU S, U3ITy4ECHHUE
KonuuectBo TemnoTel. YaenbHass TEMJIOEMKOCTh
6.9
BeIlleCTBA
TeriooOMeH M TEIUIOBOE paBHOBECHE. YPaBHECHUE
6.10
TEMJI0BOrO Oananca
611 [InaBneHue u OTBEpAECBAHHE KPUCTAIMUECKUX
. BEILECTB. Y IeNIbHAATEIIOTAIIaBICHUS
[TapooOpazoBanue u koHaeHcanus. Vcmapenue.
610 Kunenue. ¥YpenpHas Teruiota mapooOpa3oBaHUSL
. 3aBUCHUMOCTD TEMITePATYPHI KUTICHU S oT
aTMOC(epHOTO JaBIICHUS
6.13 BrnaxxnocTtbBO31YyX2
6.14 OHeprus TOIIMBA. Y IeNbHasl TEII0Ta CTOPaHUs
[Mpuanuner pabotel TemmoBweix aeurateneit KIIJ
6.15 TEIJIOBOTO JBUTATeNA. TelioBble JBUTATEIN U
3alMTa OKpYXKaroIeH cpenbl
6.16 3aKOH COXpaHEHHMSI U TMPEBPALLCHHUS SHEPrUU B
' TEIJIOBBIX ITpoLieccax
[Ipaktuyeckue pabOTHI:
#H##Par###OnBITEL 10 0OHAPYKEHUIO ACHCTBUS CUIT
MOJIEKYJISIPHOTO MPUTSHKEHUSL.
###H#Parf##O0NbIThl 110 BBIPALLMBAHUIO KPUCTAJIOB
IMOBAPEHHOM COJIM UJIU caxapa.
6.17 ###Par###O0nbITEl 10  HAONIOACHHUIO TEIJIOBOTO

pacImpeHust Ta30B, KUJIKOCTEH W TBEPIBIX TEI.
###Par###Onpenenenue  AaBiIeHUs BO3IyXa B
OaJIJIOHE IIMTPHIIA.

#H#HPar###OnbITHI, JIEMOH CTPUPYIOLLE
3aBHCHUMOCTH JaBJICHUsI BO3/IyXa OT €ro o0béma u

Harp€BaHud WU OXJTAKACHU .




###Par###1 [poBepka TUIIOTE3bI JIMHEUHOHN
3aBUCHMMOCTH  JUIMHEI CTOJIOMKA JKHJKOCTH B
TEPMOMETPHUUECKON TPYOKE OT TeMITepaTyphl.
###Par##Habmonenne W3MEHEHHS BHYTpPEHHEH
SHEPIMM Tela B pe3yJbTaTe TEIJIoNepenadyl M
paboThI BHEMIHUX CHJL.

###Par###lIccnienoBanue  ABJIIEHUS TEILIOOOMEHA
MIPH CMEIIMBAHUY XOJIOJHOW U TOPSYEN BOJBI.
#H##Par###0Onpenenenue  KOJIMYECTBA  TEIJIOTHI,
MOJYYEHHOTO BOJOW MPU TEIJIO0OOMEHE C HarpeThiM
METAJUIMYECKUM LIUINHIPOM.
###Par###Onpenenenrue yaeaIbHOW TEIIOEMKOCTH
BEILIECTBA.

###Par###ccnenoBanme mporecca uCapeHusl.
#HHParf##Onpenenenue OTHOCHUTEJIBHOU
BJIA)KHOCTHU BO3/TyXa.

#H##Par###Onpenenenue YIETBHOU TEMJIOTHI

I1JIaBJICHUA JIbJA.

6.18

®dusnueckue SBIEHUS B MPHUPOJAE: NMOBEPXHOCTHOE
HaTsHKCHHE W KANWUISPHBIC SBIICHUSI B TPHPOJE,
KpUCTaJUIBl B mpupone, wusnydenue ComnHua,
3aMep3aHue BOJ0EMOB, MOpCKHUE OpH3bI;

o0paszoBaHUE POCHI, TYMaHa, HHEsI, CHETa.

6.19

TexHuueckne YCTPOWCTBA: KAMUJUISPBI, MPUMEPHI
U CII0JIb30BAHUS KpPUCTAJIOB, KU JIKOCTHBI M
TEPMOMETP, JaTYUK TEMIIepaTyphl, TEPMOC, CHCTEMA
OTOILIEHHUS JOMOB, THIPOMETPBI, IICHXPOMETD,
mapoBas ~ TypOMHA,  JBUTATelb  BHYTPEHHETO

CTOpaHwusl.

OJIEKTPUYEC

KHE 1 MATHUTHBIE ABJIEHUA

7.1

Onexrpuszauuss Ten. JIBa pojga 3IIEKTPUYECKUX

3apsaa0B

7.2

BzaumopeiictBue 3apsbkeHHBIX Tell. 3akoH Kyrnona




(3aBI/ICI/IMOCTB CHJIBI BSaHMOHeﬁCTBHH 3apsHKCHHBIX

TCJI OT BCIIMYMHBI 3apda0B W PACCTOAHUA MCKIAY

TeJIaMu)
DJEKTPUYECKOE noJe. Hanpspk€anoctb
7.3 anekTpuueckoro moss. llpuHinun cynepnosunuu
AJICKTPUYECKUX TI0JIeH (Ha KAaYeCTBEHHOM YPOBHE)
Hocutenu snexrpuyeckux 3apsaoB. DJIEMEHTAPHBIN
7.4 3JIEKTPUYECKU I 3apsi. Crpoenuearoma.
[IpoBOIHMKHN M TUATIEKTPUKA
7.5 3aKOHCOXpaHEHUARJIEKTPUUECKOT03aps/ia
6 DJIEKTpUYECKUH TOK. YCIOBHS CYyHIECTBOBAHUSA
' 3JIEKTPUYECKOTO TOKa. VICTOUHMKUITOCTOSTHHOTOTOKA
JIeWCTBUS ~ DJIGKTPUYECKOTO  TOKa  (TEmJoBoOeE,
7.7 XAMHYECKOE, MAarHUTHOE). ODJEKTPHUYECKHH TOK B
KHUJIKOCTSIX M Tazax
Onexrpuueckas nenb. Cuila Toka. DIEKTPUUYECKOE
78 HaMpsDKEHHUE
9 ComnpoTuBieHue MIPOBOHHUKA. VYnensHoe
' COMPOTUBJICHUE BELIECTBA
7.10 3akon OMa JJid yd4acTka 1enu
[locnenoBarenbHOe M MapajIeIbBHOE COEAUHEHUE
7.11
MIPOBOTHUKOB
Pabota W MOIHOCTH DJIEKTPUYECKOTO  TOKA.
7.12
3akon/>xoyns — Jlenua
DJIEKTpUYECKIE Lenu u MoTpeOuTENN
7.13 JJEKTPUYECKON SHEPIUU B OBITY.
KopoTtkoe3ambikanue
[TocTositHHBIE MAarHUuThI. Bzaumopericrue
7.14
IIOCTOSTHHBIX MarHUTOB
715 MarautHoe moisie. MarHuTHOE ToJe 3eMJIM U €ro
' 3HAUYEHME JUIsl )KU3HU Ha 3emiie
7.16 OnbiT Opcrena. MarHuTHOE MOJIE BJIEKTPUYECKOTO




TOKaA. HpI/IMCHeHI/ICBJ'IeKI‘pOMaFHI/ITOB B TCXHUKE

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

17 DJIeKTPO/IBUTATENH IMOCTOSIHHOTO TOKAa.
. Hcnonb3oBanue 3J€KTpOABUTATENEH B TEXHUUECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE
OnbiTel  @apanes. SIBieHHEe >3IEKTPOMArHUTHOM
7.18
unaykunu. [IpasunoJlenna
DJIeKTpOreHepaTop. Croco0ObI MOJTyYEHHU ST
7.19 AJIEKTPUYECKON HHEpPruM. OJEKTPOCTAaHIIMU Ha
BO300HOBJISIEMBIX HCTOUHHKAX YSHEPTHUHU
[IpakTnyeckue paboOThI:
OnpITel 1O  HAOMIONCHUIO  DJEKTPU3AIUHM  TEJ
WHIYKIHEN U TIPU COMMPUKOCHOBEHUHU.
HccnenoBanue NeHCTBUS 3JIEKTPUYECKOTO MOJISI HA
MPOBOJHUKH U TUIJIEKTPUKH.
Coopka U mpoBepka pabOTHl AJIEKTPUUECKON LIETH
ITOCTOSTHHOTO TOKA.
W3mepenue u peryiupoBaHue CUIIbI TOKA.
M3mepenue u perynmpoBaHue HaNPSHKEHUS.
HccnenoBanme 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO
4yepe3 pe3ucTop, OT CONPOTUBICHUS pE3UCTOpa U
7.20 HAIIPSDKEHU S HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOILHE 3aBUCHUMOCTh
AJIEKTPUYECKOTO COMPOTHUBJICHHUS TPOBOJHHUKA OT
€ro JIUHBI, TJOURAN TONEPEYHOTO CEUeHUS H
Marepuana.

[lpoBepka mpaBulia CIOKEHUS HANPSHKCHUH MPHU
MOCIIEIOBATEIIBHOM COCTMHEHUHU JBYX PE3HCTOPOB.
IlpoBepka mpaBuna A CHJIBI  TOKA  TPHU
napasuiebHOM COCIMHCHHUH PE3UCTOPOB.
OmnpeneneHue  pabOThI  AJICKTPUYECKOTO  TOKA,
uaymero yepes pesucrop. OmnpeneneHue MOIHOCTH

QJICKTPUYCCKOI'O TOKa, BBIACISICMON Ha peE3UCTOPC.




HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO
yepe3 JIaMIl0O4yKy, OT HAaNpsOKEHHST Ha  HEH.
Onpenenenue KIIJ wnarpeBarensa. HcciaegoBanue
MarHuTHOTO B3aUMOJCHCTBUS MMOCTOSTHHBIX
MarHuTOB. Nzydyenue MarHMTHOTO oJst
MOCTOSIHHBIX MAarHUTOB TIPH HMX OOBCTUHECHHUH U
pa3aeneHunu. HccnenoBanue e CTBUSA
JJIEKTPUYECKOTO TOKA HAa MArHUTHYK CTPEIKY.
OneIThl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTb CHIJIBI
B3aMMOJICHCTBHSI KATYyIIKA C TOKOM M MarHuTa OT
CUJBl TOKA M HalpaBJICHUS TOKA B KaTyIIKe.
WN3yuenne  AeMCTBHS ~ MAarHUTHOTO  TOJISI  HA
MPOBOJHUK ¢ TOKOM. KOHCTpynpoBaHue 1 U3ydeHue
pabotel  amekrpoasurarens.  Wsmepenme  KIIJ]
3JIEKTPOABUTATEIbBHOW  yCTaHOBKU. ONBITBI 1O
HCCIIEJOBAHUIO SBJICHUSA AJEKTPOMAarHUTHOM
WHAYKIUU: UCCIEJOBAaHUE W3MEHEHHUH 3HAUYCHUS U

HampaBJICHUA MHAYKIIHMOHHOT'O TOKa

7.21

@dusnuueckre SBJICHUS B MPHUPOJIE: JIEKTPUUECKHE
SABIICHUST B arMoc(epe, 3JIEKTPUUYECTBO JKUBBIX
OPraHWU3MOB, MAarHUTHOE ToOJIe 3eMiu, Jpeid
IMOJIOCOB, POJIb MArHUTHOTO IIOJIA JJId KU3HU Ha

3emiie, NOJISIPHOE CUSHUE

7.22

Texanuueckue YCTPOMCTBA: 3JIEKTPOCKOTI,
amriepMerp,  BOJIETMETP,  peocTar,  CUYETYHK
JIIEKTPUYECKOW DHEPTHH, DSJIEKTPOOCBETUTEIHHBIC
npuOOpbl,  HarpeBaTelIbHbIE  DIEKTPONPHOOPHI
(mpuMepbI),  ANEKTPUYECKUE  MPEIOXPAHUTEIH,
AJIEKTPOMArHUT, DJIEKTPOJBUTATENb MOCTOSHHOTO

TOKa, ICHCPATOP IMOCTOAHHOI'O TOKA

9 KJIACC




Konpaznena Komnementa [IpoBepsieMbledIeMEHTHICOAePKAHUS
MEXAHUYECKUE SBJIEHUA
g1 Mexanuueckoe JBUXKEHUE. MarepuanbHas TOUKA.
' Cucrema otrcuéra
8.2 OTHOCHUTEIBHOCTbEMEXaH MYE€CKOTOABUKEHU S
8.3 PaBHOMepHOETTPAMOIMHEHHOEABUKEHUE
###Parf###HepaBHOoMepHOE MPSMOJIMHEWHOE
8.4 nBukenue. CpeaHss U MTHOBEHHAas CKOPOCTh Teja
MIpY HEPABHOMEPHOM JBUXKCHU U
VYckopenue.
8.5
PaBHOYCKOpPEHHOETIPAMOJIMHENHOEABUKEHUE
8.6 ###Par#t##CBo6oaHO0e magenue. OnbiTol [anumes
H#H##Par#H#HPaBHOMEpHOE IIBYKEHUE o
87 okpyxkHoctu. Ilepuog u dacrora oOparieHus.
' JInneiinas u yrjioBas CKOPOCTH.
LenTpocTpeMuTenbHOEyCKOpEHNE
8.8 [lepsriiizakon HptoToHA
5 8.9 BropoiizakonHptoToHa
8.10 TperuiizakonHeroTOHA
8.11 HHAPart###] [pyHUMTICYTTEPITO3UITA M CUIT
8.12 Cunaynpyroctu. 3akoHl yka
8.13 ##H#Parf##Cuna TpeHus: CUla TPEHUS CKOJIBKECHUS,
. CuJia TPEHUS [TOKOS, JPYTrHe BUJIbI TPEHUS
%14 ###HPar##H##Cuna TSHKECTM M 3aKOH BCEMHUPHOTO
' TATOTEHUS. Y CKOPEHUECBOOOTHOTONAACHUS
HBwxxenue rmnaner Bokpyr Connna. Ileppas
8.15 KOCMHYECKast CKOPOCTB. Hesecomocts u
Heperpy3ku
816 PaBHOBecue MartepuanbHOM TOUKH. AOCOIIOTHO
' TBEPAOE TEIIO
###Par###PaBHoBecue TBEPAOTO Tena c
8.17 3aKpeIIEHHOW OChIO BpaleHUus. MOMEHTCHIIBI.

LenTtpTrsbkectu




Nmnynbe Tenma. VM3menenue wummynbea. MMmynbe

8.18
CUJIBI
8.19 3aKOHCOXpaHEHHUIUMITYJIbCA
8.20 #H##Part#H#PeakTuBHOE IBUIKEHT €
8.21 MexannyeckasipadoTa ¥ MOIHOCTh
820 PabGora cunm  TsKecTH,  YOPYrOCTH, TpEHUS.
' CBs13b3HEPrHH U PabOTHI
823 [lorenunaneHas d>Heprus Tena, MMOJHATOTO HaJ
' MOBEPXHOCTHIO 3eMJIN
8.24 [ToTeHUManbHAsIHEPTUACKATONUTTPY>KUHBI
825 ###Part#HKunernueckas sHeprus. Teopema o
' KUHETUYECKOW SHEPTHU
H#H##Par#HH3akoH COXpaHEHU S MEXaHUYECKON
8.26
SHEPTruu
[Ipakrudeckue pabOTHI:
OmnpeneneHue cpeaHell CKOPOCTH  CKOJBKEHUS
Opycka WM JBWDKEHUS IIAPUKAa MO HAKIOHHOU
niockoctd. OmnpeneseHne YCKOPEHHS Tella Mpu
PaBHOYCKOPEHHOM  JIBUKEHHUH 10 HAKIOHHOM
MJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM  JBUXXEHUU 0€3 HadalbHOU
CKOPOCTH.
[IpoBepka rUMOTE3bl: €CIU MPU PABHOYCKOPEHHOM
8.27 IBIKEHUM 0e3 HayalbHOW  CKOPOCTH  IIYTH

OTHOCSATCS ~KaK psAA  HEYETHBIX  4YMCEd, TO
COOTBETCTBYIOLIME IIPOMEKYTKH BpEMEHU
OJINHAKOBBI.

HccnenoBanue  3aBUCHUMOCTH — CHJIBI  TPEHHUS
CKOJIB)KEHHUSI OT CHJIBI HOPMAaJbHOTO JaBJICHUS.
Omnpenenenne KO3pPUIIMEHTA TPEHUS CKOIBKCHHS.
Omnpenenenue *KECTKOCTH NPYXKUHBL. OmpeneneHue
paboThl CUJIBI TPEHHUSI IPU PABHOMEPHOM JIBUKEHU U
Tena o TOPU30HTAJIBLHOU IIOBEPXHOCTH.

Omnpenenenue paboOThl CUJIBI  YIIPYIOCTH —MpHU




MoabEME Ipy3a ¢ HCIIOJIB30BAHHUEM HCIIOABHKHOI'O

" IIOABHXKHOI'O 0JIOKOB

@dusnueckue SBICHUS B NPUPOJIE: NPHIMBHI U

8.28 OTJUBBI, IBMKeHHE miaaHeT COJHCYHOM CHCTEMBI,
PEaKTUBHOE JIBUKEHHE )KUBBIX OPTaHU3MOB
TexHuUecKre YCTpPOMCTBA: CIIUIOMETP, OaTYMKU
8.29 ’

II0JIOKEHM S, PACCTOSIHUS U YCKOPEHU S, PAKETBI

MEXAHMYECKHE KOJIEBAHMA U BOJIHBI

KoneodarensHoe JIBYDKEHUE. OCHOBHBIE
9.1 XapaKTepUCTUKH KoJeOaHW: TEepHuoJ, YacToTa,
aMIUIMTYZa
MaremMaTuueckuii UM NPYKUHHBIA  MAasTHUKU.
9.2 [lpeBpamieHue SHEpruM MpU  KOJIEOATEIHHOM
TBYKCHU U
9.3 3aryxaroume KoJIeOaHHUSl. BeinyxieHHbIe
' kojiebanus. Pezonanc
Mexanuueckue BoJIHBI. (CBOHCTBA MEXaHUYECKUX
BOJIH. [IpoonbHbBIE M TONIepeuHble BOJHBI. J[JiMHA
94 BOJHBI M  CKOPOCTb €€  pacnpoCTpaHEHUS.
MexaHU4ECKUEBOJIHBI B TBEPIOMTEIIE,
CENCMUYECKUEBOJIHBI
9.5 3Byk. I'poMKOCTh M BhICOTa 3BYKa. OTpaKeHUE3BYKaA
9.6 Nudpa3Byk u ynpTpa3Byk
[IpakTyeckue pabOTHI:
OmnpeneneHue YacTOThl M TMepUoJa KoleOaHUU
MaTEMAaTUYECKOTO MasiTHHUKA.
OmnpeneneHue dYacTOTBl W TepuUoJa KoJieOaHUM
NPYKUHHOTO MAasgTHUKA
97 HccnenoBanne 3aBUCUMOCTH TepUOAa KojiebaHUU

IIOABCIIICHHOTO K HHUTH rpy3a OT IJIMHBI HWUTHU.
HccrnenoBanne 3aBUCHUMOCTH Tiepuoa KoJieOaHWM
NPYKMHHOTO MasTHHKa OT Macchl rpysa. [IpoBepka
HE3aBHCUMOCTH  Tlepuofa  KojiebaHUU  Tpy3a,
MOJBCIIECHHOTO K HUTH, OT MAacChl TIpy3a |

JKECTKOCTU IIPY>XHUHBI.




H3mepeHreyckopeHUsICBOOOTHOTOTIaICH U S

dusnyeckue SBICHHUS B IIpUpoaAC: BOCIPUATHEC

9.8 3BYKOB KUBOTHBIMH, 3eMIIETPSICEHUE,
CEHCMUYECKUE BOJIHBI, LIYHAMH, X0
99 TexHuueckre yCTpONCTBA: 3XOJOT, UCHOJIb30BAHUE

yIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAI'HUTHOE IIOJIE U DJIEKTPOMAI'HUTHBIE

BOJIHbBI
0.1 DJEKTPOMarHuTHOE  MoJie.  DJEKTPOMarHUTHBIE
' BOJIHBI. CBOIMCTBA AIEKTPOMAarHUTHBHIX BOJIH
10.2 [IIxana’neKTpOMarH UTHBIXBOJTH
103 DJyieKTpoMarHuTHas Tmpupona cBera. CKOpOCTh
' cBera. BonHoBbIECBOWICTBAacBETA
[Ipaktuyeckue pabOTHI:
10.4 N3yueHne CBOWCTB 3JIGKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOUIIBHOTO TenedoHa
@dusnueckue sBICHUS B MPHUPOE: OHMOIOTMYECKOe
10.5 JeiicTBUEe  BHUJMMOTO,  YIbTPa(uoJIETOBOIO U
PEHTIEHOBCKOTO U3JIyd€HHU I
10.6 Texnnueckue YCTpOMCTBA: MCIIOJIB30BAHNE

SJICKTPOMAariMTHBIX BOJIH IJIA COTOBOM CBSI3U

11

CBETOBBIE ABJIEHUA

11.1 JlyueBas monenb cBera. MIcTouHMKM cBeTa

11.2 [IpssMonmHeHOEepacIpOCTpaHEHUECBETA

113 Otpaxxenune cBera. Ilnockoe 3epkano. 3akoH
. OTpa)KEHHUS CBETa

114 [Ipenomnenue cBera. 3aKOH NPEIOMIICHHUS CBETA.
' [TotHOEBHYTpEHHEEOTPAKEHNECBETA

11.5 JInn3za. Xop jtydel B TMH3E

116 Onrtuueckas cuctema ¢oToanmapara, MUKPOCKOIa U
' TeJecKona

117 I'ma3 kak onTuyeckas cucrema. bBiM30pykocTh u
' JTaJIbH030pKOCTh

11.8 Paznoxxenue Oemoro cBera B coekTp. OTMBITHI




Hrrotona. Croxenue CIICKTPAJIbHBIX  IBCTOB.

Jucnepcusicsera

[IpakTudeckue pabOTHI:

#H##Par###ccnenoBanue 3aBUCHMOCTH yriia
OTPa)KEHUS CBETOBOIO JIyda OT yrIja MaJeHHusl.
###Par###l13ydeHne XapakTepUCTHK H300paxeHus
npeaMeTa B IIJI0CKOM 3epKalie.
###Par###ccnenoBanue 3aBUCUMOCTHU yria
MpeIOMJICHUS] CBETOBOIO Jiyda OT YIIa MaJcHUs Ha

TPaHHUIIE «BO3IYX — CTEKIIOM.

11.9 ###Par#Ht# lonyuenre M300pakeHUH € MOMOIIBIO
coOuparoIe JTUH3HI.
###Par###Onpenenenrue (HOKyCHOTO pPACCTOSIHUS U
OTITHYECKOW CHUIIBI COOMPAIOIICH TUH3HI.
#H#HPar#H#ONBITHL 110 PA3TI0XKEHHUIO OEJIoro CBeTa B
CHEKTP.
#HHPart##H#ONBITE o BOCHPUSTHIO IBETA
MpPEIMETOB MPU WX HAONIOJEHUH Yepe3 IBETOBBIC
(GUITBTPBI
dusnyeckue SBIEHUs B ipupoae: 3atMenust CoaHua
u Jlynbl, 1BeTa TeJ, ONTHUYECKUE SBJICHUS B
H-10 atMocdepe (uBer Heba, pedpakius, pamyra,
MUPaX)
Texnuueckne  yCTpOMCTBA:  OYKH, IMEPHUCKOIL,
H-H doToanmnapar, ONTUYECKUE CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
OmnbiTel Pe3zepdopaa u nianerapHasi MOJEINb aToMa.
121 MonensaTomabopa
Hcnyckanne ¥ TOIVIOUIEHHWE CBETa  aTOMOM.
. 12.2 KBanTebl. JIuHelvaTbieCIEKTPhI
PamnoakruBHOCTh.  Anbda, Oera- U Tramma-
123 U3ITy4eHUS
Crpoenne aromHoro sjapa. HykinoHHas Mojenb
124 aTOMHOTO siapa. M3oTomnbl
12.5 PagnoakTtuBHbIE MpEeBpaALICHUS. [Tepuon




Imojiypaciiaaa arTOMHBIX SJACP

12.6

S nepublie peaKkuuu. 3aKoHbI COXpaHEHHU S

3apsaa0BOIro U MaCCOBOI0 YU CEII

12.7

DHeprus CBs3U aTOMHBIX sifep. CBsi3b Macchl U

SHEPTruu

12.8

Peaxuum cunHTe3a M penenus sanep. McTouHuku

sHeprun CoJHIA U 3BE3]T

12.9

SnepHas sHeprertuka. JleiicTBUE paauOaKTUBHBIX

U3Iy4eHUI Ha )KUBbIE OPraHU3Mbl

12.10

[Ipaktnyeckue pabOTHI:

Habmtoienre CIUIONHBIX M JIMHEWYaThIX CHEKTPOB
U3ITy4EHHUSL.

HccnenoBanne  TpekoB: HU3MEPEHHUE  BHEPIUU
YaCTHUIIBI 10 TOPMO3HOMY MYTH (110 GoTorpadusm).

NamepenuepaaroakruBHOrooxa

12.11

DuU3NYECKUE SBJICHHUS B MPUPOJE: €CTECTBEHHBIN
paau0aKTUBHBIN ¢oH, KOCMUYECKHE  JIy4H,
paaroaKTUBHOE U3TYYeHHE TPUPOIHBIX MUHEPAJIOB,
JIEMCTBUE PAIMOAKTUBHBIX U3JIYYEHUN HA OPTaHU3M

YCIOBCKa

12.12

TexHndeckue YCTPOWCTBA:! CIIEKTPOCKOII,

HH,I[HBH,I[yaJ'IBHBIﬁ A03UMETP, KaMEpa Bunscona




IMPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOMN
IMPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUSI

KoanposepsiemororpeooBanust

IIpoBepsieMble TPpeGOBaHMS K MPeIMe THHIM
pe3yJbTaTaM 6a30BOro YPOBHsI OCBO€HHUS
OCHOBHOIi 00pa3oBaTeJILHOI MPOrpPaMMbl
OCHOBHOI0 00111eT0 00pa30BaHUsI HA OCHOBE
oroc

[Tonumanue ponu GU3NKH B HAYIHOU KapTUHE MUPA;
chOpMHPOBAHHOCTh 0A30BBIX MPEJCTABICHUN O
3aKOHOMEPHOM CBSI3M M TI03HABAEMOCTU SIBICHUI
OPUPOJBI, O POJNHM DKCIIEpUMEHTa B (U3HKE, O
cUCTeMOOOpa3yroIeid pon  (U3UKH B Pa3BUTHU
€CTECTBEHHBIX HAyK, TE€XHUKA U TEXHOJIOTUH, 00
HBONIONMU (PU3MYECKUX 3HAHUH H HX POJIU B
IIEJIOCTHOM €CTECTBEHHOHAYYHOH KapTUHE MHpa, O
BKJIAJIE POCCUMCKMX M  3apyOeXKHBIX Y4EHBIX-
(U3HUKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOIIECCOB
OKpPYXKAIOIIETO ~ MMpa, pa3BUTHE TEXHUKU H

TEXHOJIOTUH

3HaHMS O BUJAX MaTepuu (BELIECTBO U IOJE), O
JIBUKCHUHM KaK CIOCO0€ CYIIeCTBOBAHUS MaTepHH,
00  aTOMHO-MOJIEKYJISpHOH  TEOpUH  CTPOEHUS
BEUICCTBA, O (U3MYECKOW CYIHOCTH SBJICHMI
IIPUPOJBI (MEXaHMYECKHX, TEMJIOBBIX,
AIEKTPOMAarHUTHBIX W KBAHTOBBIX);  yYMEHHUE
pasnuyath SBJIEHUS IO OMHCAHMIO UX XapaKTepHBIX
CBOICTB U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX
JMaHHOe (pU3MYecKoe sSBICHUE; YMEHUE pacliO3HaBAaTh
IPOSIBJICHUE M3Y4YEHHBIX (U3NYECKUX SBJICHUH B
OKPY)KAIOIIEM MHPE, BBIACHAS HX CYILECTBEHHbIE

cBoOMcTBA (TPU3HAKH )

Bnagenue ocHoBaMHM IOHSTHHHOIO aliriapara H

CHUMBOJJHMYCCKOI'O s3bIKa (bl/IBI/IKI/I 1 HCIIOJIb30BAHUC




UX U1 pelleHus y4eOHBIX 3a/1a4; yMEHHue
XapakTepu3oBaTh  CBOWCTBa  Tel, (hU3MYECKue
SIBIICHUSI ¥ TIPOIECCHI, UCIOJB3Ys (PyHAaMEHTATbHBIC

N OSMIIMPHYICCKH € 3aKOHBbI

YMeHue OnuchiBaTh W3Y4YEHHBIE CBOWCTBA TEN U
(du3uYecKrue SBJIICHHS, UCIONB3Yyd (U3nUecKue

BCIIMYHMHBI

Bnangenne ocHOBaMU METOJIOB HAy4HOTO MO3HAHMS C
y4€TOM COOMIOJICHUs TpaBuil 0E30MacHOro Tpyaa:
HaOmo1eHre PU3NYECKUX SBIICHUM:

yMEHUE CaMOCTOSITEIIEHO cobupath
AKCIIEPUMEHTAIIbHYIO YCTAaHOBKY M3 JaHHOTO Habopa
00OpyHOBaHMS TIO WHCTPYKIHH, OIHUCBHIBATH XOJ
OIIBITA u 3alHCHIBATh ero pe3yNbTaTHI,
($hopMyIHpOBaTh BHIBO/IBI;

MPOBEACHUE TMPSAMBIX W KOCBEHHBIX H3MEpPEHHI
¢u3HYecKuX ~ BENWYWH: yMEHUE IUIAHUPOBATh
HU3MEpCHMUS, CaMOCTOSTEILHO cobupath
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY 110 WHCTPYKIIUH,
BBIYUCIIATh 3HAUEHHE BEIUYUHBI U aHAIU3UPOBAThH
MOJIYYCHHBIC pE3yIbTaThl € y4éTOM  3aJaHHOMN
MOTPENHOCTH PE3yJAbTaTOB U3MEPEHU;

MPOBEACHUE  HECIOXKHBIX  IKCIIEPUMEHTATBHBIX
HCCJICOBAaHM; CaMOCTOSITEIIEHO cobuparb
OKCIIEPUMCHTAILHYI0 ~ YCTAHOBKY W  IIPOBOJAMTH
UCCIIEIOBAaHUE 1O MHCTPYKIUH, TMPEICTABIISTH
MOJIyYEHHBIE 3aBUCUMOCTH (U3UYECKUX BEIHMYUH B
BHI€ TaONUI] U ITpaduKOB, YUUTHIBATh MOTPEIIHOCTH,

JCJ1aTh BBIBOJBI I10 PE3yJIbTaTaM HUCCIICAOBAHH A

[lonnMaHue XapakTE€pHBIX CBOWCTB (PU3UYECKUX
Mojeneil (MarepuaiabHas TOUKa, aOCOIIOTHO TBEPIOE
TEI0, MOJEIU CTPOEHUS TIa30B, JKUAKOCTEH U
TBEPABIX  TeJ, IUJIaHETapHas MOJEIb  aTOMa,
HYKIOHHas MOJeJIb AaTOMHOIO sJpa) U yMEHHUe
OPUMEHATh MX JUISI  OOBACHEHMS  (PU3HYECKUX

IPOLIECCOB




VYMeHne OOBSCHATh (PU3MYECKHE MPOLECCHl U
CBOMCTBA T€Jl, B TOM YMCJIE U B KOHTEKCTE CUTyaLluI
IIPAKTUKO- OPUEHTUPOBAHHOTO Xapakrepa, B
YaCTHOCTH, BBISBJIATh IPUYMHHO-CIIEICTBEHHBIE
CBS3M U CTPOUTH OOBSICHEHHE C ONOpOH Ha
U3y4CHHBIE  CBOICTBAa  (PU3MYECKHX  SBICHUH,

(1)I/I3I/I‘IGCKI/I€ 3aKOHBI, 3aKOHOMCPHOCTH U MOACIIN

YMeHue pemarb pacu€THeie 3amaun (Ha Oaze 2 — 3
YpaBHEHHI), HCIONB3ysS 3aKOHBI M (OPMYIIHI,
CBs3BIBaIONME (pr3MUecKie BEINYUHBI, B YACTHOCTH,
3alMCBhIBaTh KPAaTKOE YCIOBUE 3a7ayH, BBISBIATH
HEJOCTAIONMEe JaHHBIe, BHIOMpPATh 3aKOHBI H
dopmynbl, HeoOXomuMbIe IS €€  peleHus,
UCIIOJB30BaTh CIIPAaBOYHBIC JaHHBIC, IPOBOIUTH
paC‘-IéTI:I u OLICHUBAThb PCAIMCTUYHOCTD
MOJIyYEHHOTO 3HauyeHUsl (U3NYECKON BEIMYUHBI,
YMEHHE ONpPEAeIiTh PasMEpPHOCTh  (PU3UUECKOH

BCJIIMYHMHBI, HOHy‘ICHHOﬁ IpU pCUICHUHU 3aJa4U

YMeHue xapakrTepu3oBaTh MNPUHIUIBI JICUCTBUSA
TEXHUYECKUX YCTPONCTB, B TOM YHCIIE€ OBITOBBIX
npuOOpOB, W TPOMBIIUIEHHBIX TEXHOJIOTUYECKUX
MPOLIECCOB IO UX OMHMCAHUIO, UCIOJB3YSl 3HAHUS O
CBOICTBax (M3MYECKUX SBICHUU M HEOOXOIUMBbIE

(1)I/ISI/I‘ICCKI/IG 3aKOHOMCPHOCTH

10

YMeHne HCHoNb30BaTh 3HAHUA O (U3UYECKUX
SIBJICHHSIX B ITOBCEAHEBHOM JKU3HH IS 00CCIIeUeHHS
0e30MmacHOCTH MpH  OOpaleHUd ¢  OBITOBBIMHU
npubopaMr HW  TEXHUYECKUMH  YCTPOHCTBaMH,
COXpaHEHHUs 370pPOBbsl U  COONIIOJIEHUS HOPM
AKOJIOTUUECKOTO TOBEACHUSA B OKPYXKAIOIEH Cpee;
IMOHHUMaHUE HE0O0XO0OUMOCTH MIPUMEHECHU S
JOCTHKEHU N (INI3207 " TEXHOJIOTHUU s

palruoOHAJIBHOIO MPUPOAOITIOJIB30BAHU A

11

OnpIT IIOMCKa, Hp606pa3OBaHI/IH U NOpCACTABJICHUA

uHopManuu  (QU3NYECKOTO  COAEpKaHUA  C




UCIIOJIb30BAHUEM UH(opMamoOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUN; YMEHHE OLICHUBATh
JOCTOBEPHOCTh  IOJIYdeHHOM  HMH(pOpMaluu  Ha

OCHOBC HMCIOIIMXCA 3HAaHUU U JOITIOJIHUTECIIbHBIX

HCTOYHHKOB; yMEHHE UCIIOJIb30BaTh npu
BBIIIOJIHEHU U y4eOHBIX 3aJlaHU I Hay4HO-
HOIYIISIPHYIO JUTEPaTypy (u3HIECKOTO

COJIEpP)KAHUSA, CIIPABOYHBIE MATEpUAJbl, PECYPCHI
cetu MHTepHeT; BiajeHue O0a30BHIMH HaBbIKAMH
npeoOpazoBanusi HHOOPMAIIMK U3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO; YMEHUE CO3/IaBaTh COOCTBEHHBIE
MUCbMEHHBIE W YCTHbIE COOOIICHUS Ha OCHOBE

uH(OpMaIuy U3 HECKOJIBKUX MCTOYHHKOB




HEPEYEHDb 3JIEMEHTOB COAEP/KAHUSA, ITIPOBEPAEMbBIX HA OI'D
1HO ®U3UKE

Kon

HpOBepﬂeMbl injieMe HTCOACPKAHUA

1 MEXAHUYECKUE SBJIEHUA
. Mexannueckoe  ABukeHue. MarepuanbHas Touka. Cucrema  OTcuéra.
' OTHOCHTENbHOCTHIBUKEH U
PaBHOMepHOE 1 HepaBHOMepHOE ABukeHue. CpenHsis ckopocTs. Dopmyna 1
1.2 BBIYMCIICHUS CPEAHEN CKOPOCTU: V = S/t
PaBHOMEpHOE TIpSIMOIMHENHOE ABHKEHHUE. 3aBUCUMOCTh KOOPJUHATHI TeJla OT
BPEMEHHM B CIIy4a€ PaBHOMEPHOIO MPSMOJIMHEHHOTO IBUKEHUSL:
13 x(f)=x,+vt
I'paduku 3aBUCHMOCTH OT BpPEMEHU Ml MPOEKUHH CKOPOCTHU, MPOEKIUU
MepeMeleH!s, TMYyTH, KOOPAWHATHl TMPU PABHOMEPHOM TMPSIMOIUHEHHOM
JIBHKCHUH
3aBUCUMOCTh KOOpPJMHATBHl Te€Jda OT BPEMEHHM B CIIyda€ pPABHOYCKOPEHHOTO
MPSMOJIMHEWHOTO IBUKEHUS:
2
Se(f) =vo, #1+ac* ;
2
@opMmynbl i1 NPOEKIUHM TEPEMEIICHUS, MPOEKIIUU CKOPOCTH M MPOEKIUU
YCKOPEHUS TIPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBUKCHU U :
1.4 s.(O=vy, - t+a,- e )
2
U.T('f) =Upy T4, L,
a, (f)=canst,
U:_.l.: - U-__.l.: =2a,s,
I'paduku 3aBHCHMOCTH OT BPEMEHU JJsi TMPOCKIHHU YCKOPEHUS, MPOESKIIUU
CKOPOCTH, MPOEKIUU MEpPEMELICHUs, KOOPAWHATHl MpPU PaBHOYCKOPEHHOM
MPSMOJIMHEHHOM JBUKEHUU
CBob6omnoe nangeHue. @opmyrbl, OMUCHIBAIONE CBOOOJHOE MAJCHUE Tea IO
1.5 BEpTUKAIMU (JABUKEHHE Tela BHU3 MM BBEPX OTHOCUTEIBHO IMOBEPXHOCTU

3emnn). I'paduku 3aBUCHMOCTH OT BpPEMEHHM JJIsl TMPOEKIUU YCKOPECHHS,




MMPpOCKOHUN CKOPOCTH MW KOOPJAWHATHI IIpHU CBO6OI[HOM nagcHuu TCjia 110

BCPTUKAIA

CKOpOCTh PaBHOMEPHOTO JBMDKCHHS Tella IO OKpYy)KHOCTH. HarmpaBienue
CKOPOCTH.
@dopmyna ISl BBIYUCICHUS CKOPOCTH Yepe3 PaJuyC OKPYKHOCTH U TEPUOJ
obOparieHus:

2R

T

LentpoctpemutensHoe yckopenue. HampapieHue HEHTPOCTPEMUTEIHLHOTO

yckopenus. Dopmyia 1yisi BEIYUCIICHU S YCKOPEHU S

1.6
2
_w
TR
®dopmyra, CB3bIBAIONIAS MEPUO]] U YACTOTY OOpaILCHHUS:
V= 1
T
Macca. [InotHocTh BemectBa. @opmyra A1 BBIUYMCIECHUS IIIOTHOCTHU
p= m
1.7 V
1.8 Cuna — BekTopHas ¢uzndeckas BenuynHa. CloXeHne Cuil
1.9 SABnenune nnepuuu. [lepsoiii 3akoH HeroToHa
Bropoii 3akon HptoToHa:
F=m-d
1.10
CoHanpaBJIeHHOCTb BEKTOpa YCKOPEHUs Tejla U BEKTOpa CUJIbl, JEHCTBYIOLIEH Ha
TEJO
BzaumopericrBue ten. Tpetuii 3akoH HeroToHa:
1.11 Fy=-Fiy
12 TpeHue nokost U TpeHue CKoJIbXKeHus. Popmyiia sl BBIYMCICHUS MO CUIIbI

TPCHUA CKOJIBXKCHU A




1.13

Hedopmanus Tenma. Ymopyrue u Heynpyrue nedopmanuu. 3aKkoH YIPYroi
nedopmaruu (3axoH ['yka):

F=Ik-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOIO TATOTCHU !

MMy -1
}-'_ = G .
RZ
Cuna TsbkecTu. YcKopeHue CBOOOIHOTO MaJACHHUS.
®opmyna a7 BBIYMCICHUS CUIIBI TSHKECTH BOJIM3M MoBepxHOCTH 3emnu: F=mg.
JBuxenue mianet Bokpyr Couniia. [lepasi kocMudeckass CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmnynec Tena — BekTopHas pu3uyeckas BETUYHHA.
p=mo

Nmnynbe cucremsl Ten. M3mMenenue umnyinbca. MMnynbccuiibt

1.16

3akoH COXpaHCHUA UMITYJIbCa JJId 3aMI<I-IYTOﬁ CUCTEMBI TCII:
D=nyUy +in, U, =const

PeakruBHOEABHIKEHH €

1.17

Mexanunueckas pabora. opmyna ist BBIYHCIEHUS paOOThI CUIIBI:

A=Fsooso

MCX&HI/ILICCKHHMOHIHOCTB:

1.18

Kunernueckas u IMOTCHI W AJIbHAaA SHEPIus. CDopMyna JJIs1 BBIYUCIICHU A

KHMHETHYECKON 9HCPIHUH:

mu”
="

K

Teopema o kuHeTnuecko sHeprun. @opMyna Uist BBIYUCICHUS TOTEHIIUATBHOMN




OHCPIUM TCla, IOAHATOIO

Han3eMIIEn:

E,= mgh

1.19

Mexanuueckas >HEprus:

E=E,+E,

3aKOH COXpaHEHUsl MEXaHUUYEeCKON 3Hepruu. @opMmyra 1 3aKOHa COXPaHEHUS

MEXaHWYECKON YHEPIUHU B OTCYTCTBHE CHJI TpEHUS: E = const.

HpeBpameHHe MEXaHHYSCKOM OHCPIHUH IIPU HATTUYHUH CUJIBI TPCHU .

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Prruar. MomenTt cunel:M - Fl.

YcnoBue paBHOBECHS phlyara:
M +M +..=0
[NonBuxubIH 1 HemoaABMKHBIHN O10ku. KITJ] mpocThixMexaHN3MOB,

n= Anonesaas
"laarpaqamaﬂ

1.21

JlaBnenue TBEPAOIO TENA.
dopmyna a7 BRIUMCICHUS JaBICHUS TBEPIOTO Tena:

_F
p_-g-

Hasnenue raza. AtMmocepHoe JaBiieHuUE.

FI/I[[pOCTaTI/ILIeCKOG JaBJICHUC BHYTPH KU JAKOCTH.

®opmyna 171 BBIYMCICHUS TaBJICHUS BHYTPH KU IKOCTH

p=pgh+p_,

1.22

3axonllackans. I'mapaBnnueckuitnpecc

1.23

3akoH Apxumena. Dopmyna s ONpENeiCHHS BBITAIKUBAIOIICH

JICCTBYIOLIEH Ha TENO, NOIPYKEHHOE B KUJKOCTh WJIU ras:
F A = pg v

VYcnoBue niaBanus Tena. Inapanue CYJO0B U BO3AYXOIIJIaBaAHHUC

CHUIIBI,




1.24

Mexanuyeckre KoJieOaHUsI. AMHJ'II/ITy,I[a, nepuog u 4YacCToTa KOJIeOaHHUH.

®opmyina, CBA3BIBAIONIAS YACTOTY M MEpUO KoJeOaHUH:

1.25

MaremaTuyeckuii M NPYKHHHBIM MasTHUKM. [IpeBpamieHue »sHEprum npu

KoJ1e0aTeIbHOM JBHKCHHU U

1.26

3aryxaronme koyieOaHus. BerHyxaeHHbIe Konebanus. Peonanc

1.27

Mexannueckue BOJHBI. [IpoAosibHbIE M MONEPEUYHBIE BOJIHBL. JlJIMHA BOJHBI U

CKOPOCTh PacrpOCTPaHEHHUs BOJIHBIL:

Lh=v-T

1.28

3Byk. I'poMkocTs M BbICOTa 3ByKa. OTpa)k€HUE 3BYKOBOM BOJIHBI Ha I'paHUIIE

nByx cpea. MH(pa3Byk u yabTpa3ByK

1.29

IIpaxmuueckue pabomoi

W3mepenue cpenHell IMIOTHOCTU BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTU
NPYKUHBI, KO3(DPUIIMEHTa TPEHUS CKOJIBKEHUS; padOThl CUJIbI TPEHMS, CUJIBI
YIOPYTOCTH; CpelHEH CKOPOCTH JBM)KEHHUs Opycka MO HAKIOHHOHM IIOCKOCTH;
yCKOpeHus Opycka IpH JBM)XKEHMM 10 HAKIOHHOM IIJIOCKOCTH; YacTOThl H
nepuojia KojebaHWl MaTeMaTHM4ecKoro MasTHHUKA; 4YacTOThl W Iepuoja
KoJe0aHUN IPYKMHHOTO MasTHHUKA; MOMEHTA CHUJIbI, ICHCTBYIOIIETO Ha pblyar;
paboThl CHUJIBI YHOPYrOCTH MpH MOABEME Ipy3a C MOMOIIBIO HEMOJIBHUKHOTO
0110Ka; pabOTHI CUJIBI YIPYIOCTH HPH MOABEME IPy3a C MOMOIIBIO MOABUKHOTO
O10Ka.

HccnenoBanue 3aBUCHUMOCTH apXUMEIOBOH CHIIBI OT 00BEMa HOTpYKEHHOM
4acTu TeJla U OT MJIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILEH CUJIIbI
OT MaccChl TeJNa; CUJIbI TPEHUS CKOJIbKEHHS OT CUJIbI HOPMAaJIbHOIO IaBJIEHUS U OT
poJia OBEPXHOCTH; CHUJIbI YIPYrOCTH, BO3HUKAIOIIEH B IMpPYKUHE, OT CTEHEHU
nedopMaliuu TpYKUHBI, YCKOPEHHsSI Opycka OT yIja HakIOHa HaIlpaBIISIOLIEH;
nepuo/ia (4acToThl) KosieOaHUN HUTSHOTO MasTHUKA OT JJIMHBI HUTH; MEpUoja
Koje0aHU NPYKMHHOIO MasTHUKAa OT MacChl Ipy3a U JKECTKOCTU NPYXKHUHBI;
UCCIIeZIOBAaHNE HE3aBMCUMOCTH MEpHOa KOJIeOaHWH HHUTSIHOIO MasTHUKA OT

Maccsl Ipysa. [IpoBepkaycioBusipaBHOBeCHUsIpbIYara

1.30

Qusuueckue s6IeHUs 8 Npupode: TPUMEPHl ABWXKEHUS C PasTUYHBIMU
CKOpPOCTSIMM B )KMBOW Y HE)KMBOU IIPUPOJE, AEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKE, IPHUJIHWBLBI W OTIHMBBI, IABUXCHUC IIJIAHCT ConHeuHoH CHUCTEMBI,




PEAKTUBHOC JABUXKCHUEC )KUBBIX OPTaHU3MOB, pbIdard B TCJIC YCJIOBCKA, BIIMSAHUC
aTMOC(I)epHOI‘O JaBJICHUS Ha >XHBOHU OpTraHHu3M, IIJIaBAHUC pBI6, BOCIIPUATHC

3BYKOB XUBOTHBIMU, 3EMJICTPACCHUC, ceiicMHUYecKue BOJIHBI, HYHAMH, 3XO

TexHuueckue ycmpoiicmea: CHUAOMETP, NATUYUKU TOJOXKEHHUS, PACCTOSHUS U
YCKOPEHHUsI, ITUHAMOMETp, MOAUMIHUKA, paKeThl, pblYar, MOABMXHBIH U

HGHOJIBI/I)KHI)II\/'I 6J'IOKI/I, HaKIIOHHAaA IIJIOCKOCTb, IMPOCTBIC MCXaHU3MBbI B 6LITy,

13l COOOIIAIONMECS] COCY/AbI, YCTPOWCTBO BOJONPOBOJA, THUIAPABIMYECKHI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW HACOC, apeoMeTp, 3XOJIOT,
U CII0JIb30BaHME YIIbTPa3ByKa B OBITY M TEXHUKE
2 TEIUTOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHHSI  MOJIEKYJISIPHO-KMHETUYECKOM  TEOpUU  CTPOCHMS
2.1 BemlecTBa. Mojienn TBEPOTO, JKUKOTO M Ia3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannnueckue u amopgHbie Tena
55 JBu>xeHnne wyactul, BewectBa. CBs3b CKOPOCTH JBMIKEHUSI YacTHUI[ C
' temrieparypoii. bpoynoBckoensmxenue, auddysus
2.3 CmaunBaHM€E U KaUJUISIPHBIESIBICHUS
2.4 TennoBoepacumpeHue u cxaTue
2.5 TermioBoepaBHOBECHE
56 Buyrpennss sHeprusa. PaGota m Temsonepenauya Kak CHOCOOBI M3MEHEHHS
' BHYTPEHHEU YHEPIUU
2.7 Bu bl Tenonepenayn: TEMIONPOBOAHOCT, KOHBEKIIUS, U3ITyUEHUE
HarpeBanue u OXJIaKJICHUE Tel. KonunuectBo TEIJIOTHI.
YV nenpHasTenI0EMKOCTh:
2.8 ) .
QO=cml|t,—1,)
3akoH COXpaHEHUs DHEPIUU B TEIJIOBBIX npoleccax.
YpaBHeHuUeTenI0BOrodanaxca:
29
Q1 _Qz +...=0
Ucnapenne u koHnaeHcauusi. V3MeHEHHE BHYTPEHHEW SHEPrUM B MpoIecce
510 UCIapeHus u KOH/ICHCaIlUH. KunenuexuakocTu.
' YaenpHasTeIoTamapooodpazosanus: L = Q/m
2.11 BnaxHoctbBO31yX2




[InaBnenne wu kpuctaumzanus. HV3MeHeHHe BHYTPEHHEH SHEPruM IpHu

IJIABJICHUHW U KPUCTAJIIIN3allUu . VY aenpHaATEIIOTAILIABICHU !

2.12
2=2
m
BuyTpenHsis sHeprus cropaHus TOTUIMBA. Y IeNIbHAS TETIOTA CTOPAHUS TOTLINBA:
2.13 q=0/m
2.14 [MpuHUIMTIB paboTh! TenmoBbIX ABurateneid. KI1JI TenmoBoro nBurarens
IIpakmuyeckue pabomuwl
W3mepenue yneabHOW TEMIOEMKOCTH METaNIMYECKOTO IUJIMHIpA; KOJIMYEeCTBa
TEMJOThI, TOIYYEHHOTO BOJOW KOMHATHOW TeMmmeparypsl (PUKCHPOBAHHOM
Macchl, B KOTOPYIO OINYILIEH HarpeThlii UMJIMHIDP;, KOJUYECTBA TEILIOTHI,
2.15 OTJAHHOTO HAarpeThiM UWIMHAPOM, IMOCIE OMYCKaHWs €ro B BOJY KOMHATHOW
TEMIEpaTypbl; OTHOCUTEIBHOM BIAXHOCTH BO3AyXa; VYIACIbHON TEIIOTHI
MJIaBJieHuss Jbaa. MceciaenoBaHue HM3MEHEHUS TEMIIEPATyphl BOJBI  IpHU
Pa3IUYHBIX YCIOBHSX; SBJICHUS TETJIOOOMEHA MPH CMEIMBAHUU XOJIOJHOW U
ropstdeil BOJIbI; MpOIlecca UCTIapeHUsI
Qusuyeckue sa61eHUs 8 Npupooe: TTOBEPXHOCTHOE HATHKEHUE W KaUJUISIPHBIC
2.16 SIBJIEHUSI B TIPUPOJIE, KPUCTAIUIBI B mpupoie, uzinydyeHue CorHila, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera
Texnuueckue ycmpoticmea: KalWJUISPbl, IPUMEPbl UCIOJIb30BaHUS KPUCTAJIOB,
517 JKUJIKOCTHBIN TEPMOMETp, JaTUMK TeMIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TUTPOMETPBI, TICUXPOMETP, MMapoBasi TypOMHA, JBUTATEIh BHYTPEHHETO
CropaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onexrpusanus Tei. J[Ba Buja 2IeKTpUUECKUX 3apsiioB
3.2 BzaumopelictBue 3apsokeHHBIX Tell. 3akoH Kynona
3.3 3aKOHCOXpaHEHHUAIIEKTPUYECKOTO3apsaa
34 Onekrpuueckoe 1mosne. Hampsok€HHOCTh  anekTpudeckoro mons. [lpuHmun
' CYIEPIIO3U LMY IEKTPUUYECKUX I0JIeH (Ha KAUeCTBEHHOM YPOBHE)
3.5 Hocurenn »siekrpuyeckux 3apspoB. /JlelicTBHE 3JIEKTPUYECKOTO IOJI Ha
' ayeKTprueckue 3apsaabl. [IpoBOHUKN U TUATIEKTPUKA
3.6 [locTrosiHHBIN AneKTpUUecKuil TOK. JlelcTBUs 3yeKTpuyeckoro Toka. Cuia Toka.




Hanpsokenue.
I=q/t,U=A/)

BHGRTPI/I‘-ICCKOC COIIPOTHUBJICHUC. YaensHOE QJICKTPUYICCKOC COMMPOTHUBJIICHUC!

3.7 R = pl/S

18 3akon Oma miis ydactka snekrpuudeckoit nenu:l = U/R
[locnenoBaTenbHOE COETMHEHNE TPOBOIHUKOB:
I,=I1,: U=U,+U,: R=R +R,

3.9 [lapannenbHoe coeTMHEHUE MPOBOIHUKOB PABHOTO COMTPOTUBIICHHUS:
U=U;:1=1+1; Rzi.

- - 2

CMmelaHnHbIeCOeTMHEHUSITPOBOTHUKOB

3.10 PaboTa u MmommHoCTh 35ekTpudeckoro Toka. A = Ult, P = Ul
3akon/[xoyns — Jlenna:

3.11 :

. O=I"-R-t

3 1o OneiT  Opcrena. MarHuTHoe TOJ€ TPAMOIO MPOBOJAHHUKA C  TOKOM.
JIMHUMMAarHUTHOMUHAYKIIUU

313 MaruuTHoe TIIOJ€ IIOCTOSIHHOIO MarHuTa. B3anMojeicTBHE ITOCTOSHHBIX
MarHuToB

3.14 JlelicTBME MAarHUTHOTO T10JI Ha TPOBOJHUK C TOKOM

3.15 OneiTel @apajes. fABieHUE 2JIEKTPOMarHUTHON nHIyKuuu. [IpaBunoJlenna
Ilpaxmuueckue pabomui
N3mepenue  3JIEKTPUYECKOTO  COMPOTHUBIICHUS ~ PE3UCTOpPa;  MOIIHOCTHU
AJICKTPUYECKOTO TOKA; pabOTHI AJICKTPUIECKOTO TOKA.

3.16 HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IMPOBOJHUKE

(pe3ucTopsl, TaMIouYKa), OT HAMPSDKEHHS Ha KOHIIaX MPOBOAHUKA; 3aBUCUMOCTH
CONIPOTUBJIEHUS OT JJIMHBI IPOBOJHUKA, IUIOLIAIN €r0 IOIEPEYHOrO CEUYECHU U

YACIBHOTO COIIPOTHUBJICHUS.




HpOBepKa IpaBujia I SJICKTPHUYCCKOIO HAIIPsSOKCHUA IIPHU ITOCICAO0OBATCIBHOM
COCIMHCHUU IIPOBOAHUKOB; IIpaBUJIa I CHJIbI S3JICKTPUYCCKOIO0 TOKa IIpU

HapajljIeIbHOM COEIMHEHUH TPOBOJIHHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6leHUs 6 Npupooe: SIEKTPUUECKHE SBIEHUS B arMocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE ToJIe 3eMITH, Jpeii¢ MoiToCcoB,
POJIb MATHUTHOTO TOJIS JUIS JKU3HU Ha 3emJie, MOJISpPHOE CUsIHIE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOIl, aMIEPMETP, BOJBTMETP, PEOCTaT,
CUETUMK  DJIEKTPUYECKOM  HSHEPIrUHU,  AJIEKTPOOCBETUTENbHbIE  MPUOOPHI,
3.18 HarpeBaTebHbIe 3IEKTPOTIPUOOPHI (mpumepsl), JNEKTPUYECKUe
IIPENOXPAHUTENHN, DJIEKTPOMArHuT, JJIEKTPOJBUraTelb IIOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DJleKTpoMarHuTHbIE BOJIHBI. [1lkana 351eKTpoMarHuTHBIX BOJIH
3.20 JlyueBast mozens cBerta. [IpsamonuHeliHOEe pacipoCTpaHEHHE CBETa
3.21 3akoH oTpaxkeHus cBerta. [lmockoe 3epkaino
3.22 [Ipenomiienue cBeta. 3aKOH MPETOMIICHHS CBETA
3.23 Hucnepcusicsera
324 Jlunza. Xon aydeit B nuH3e. DoKycHOE paccTosiHUE JUH3bL. ONTHYECKas cuiia
' nuH3el: D = 1/F
3.25 I'ma3 xak ontrueckas cucrema. OnTHUYECKUE TPUOOPHI
Ilpakmuueckue pabomuwi
###Par###lIsMepenre ONTHYECKOW CHIIBI COOMparome JUH3BI, (OKYCHOTO
paccTosiHuS coOuparoIet JIMH3bI (0 CBOWCTBY PAaBEHCTBA pa3MepOB MpeIMETa U
M300paKeHMs, KOT/a MpeIMET pacIoNoXeH B JBOHHOM (OKyce), MoKa3aTels
3.26 MPETIOMJICHHS CTEKIIA.
###Par#H##lIccnienoBanne cBoWcTBa M300pakeHUs, MOTYYEHHOTO C MOMOIIBIO
cobuparomeld JIMH3b; U3MEHEHUS (OKYCHOTO pacCTOSHUS ABYX CIO0KEHHBIX
JIMH3; 3aBUCHUMOCTH YIJIa MPEJIOMJIEHUS CBETOBOTO JIyda OT yIjla MaJCHHS Ha
TPaHUIIE «BO3IIyX — CTEKIIO»
327 Qusuueckue sasnenuss 6 npupooe: 3arMmeHuss Connua u JlyHbl, 1Bera Tedn,
' ONTHYECKUE SBICHUA B aTMocdepe (IIBeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpouicmea: OYKU, Tepuckon, (QoToanmapaT, ONTHYECKUE
' CBETOBOJIbI
4 KBAHTOBBIE SABJIEHUA
4.1 PammoakruBHOCTh. Anbda-, Oera-, ramma-mu3nydeHus. Peaknuu anbda-u Oera-




pacianaa

4.2 Omnsitel Pesepopaa mo paccestnuro anbda-vactui. [ITnaneraprasmonensatoma

43 CocraBaTomHorosapa. M3otonst

4.4 [lepuoanonypacnagaaToOMHBIXSAEP

4.5 S nepHble peakiuy. 3aKOHbI COXPaHEHHS 3apsI0BOTO U MacCOBOTO YKCEN
Qusuueckue sA6leHUs 6 Npupode: ECTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4d, paJAMOAaKTUBHOE U3JIy4€HHE MPUPOJHBIX MUHEPAJIOB,
JieicTBHE paIn0aKTUBHBIX U3IydEeHUM Ha OpraHU3M YeloBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, WHAWBUIYAbHBIN JO3UMETpP, Kamepa

BI/IHLCOHa, AACPHAasA DHCPIrCTHKA




YYEBHO-METO/MYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

®uzuka: 7-9 xinacc: yueOnuk / A. B. Ilepoimkun

METOAUYECKHUE MATEPHUAJIBI IVIAA YUUTEJIA

®duzuka: 7-9 xiacc: yueOnuk / A. B. Tlepbimkun

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

UHTEPHET
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