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HOACHUTEJIBHASA3ZAIINCKA

[Iporpamma 1o ¢u3uMKe Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHUH M TpeOOBaHWI K pe3yJbTaTaM OCBOEHHUsS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHONW MpPOTrpaMMBbl, MPEACTABICHHBIX B
OI'OC 0O00,a Takxke cydy€ToM (QeaepanbHOpadbouenporpaMMbIBOCIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAmpaBieHO Ha (OPMHUPOBAHUE
€CTEeCTBEHHO-HayYHOW TpaMOTHOCTH OOYYaIOIIUMXCS W OpPraHU3ALMI0 H3Yy4YeHUs
¢u3MKu Ha JAesITeNbHOCTHOM ocHOBe. B mporpamme mno (u3MKe YYUTHIBAIOTCS
BO3MOXXHOCTH Y4eOHOro mpeamera B peanuzauuu TtpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM PE3yJIbTaTaM OOYUEHHMs, a TaKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4E€OHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma mo ¢u3uke ycTaHaBIMBAET paclpesesieHne yueOHOro Marepraa
1o rojam oOyudeHus (IO Kjaccam), MpejaraeT NpuMepHy0 Mocaea0BaTeIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMUXCSl.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ IEJbI0 OKa3aHUS METOJUYECKON
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHO-HAYYHBIXYUEOHBIX
NPEIMETOB, MOCKOJIbKY (U3WYECKUE 3aKOHBI JIeaT B OCHOBE IIPOIIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHoJoTHel, acTpoHOMUEH U (pu3HIeCcKo
reorpadgued, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTHHYy MHDa,
NperocTaBiIsieT Haubojee sCHble oO0paslbl NPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHsI TOCTOBEPHBIX 3HAHUN O MHpE.

Onna w3 TIaBHBIX 3a7a4 (PU3HUECKOTO 0Opa3oBaHUS B CTPYKType 0OIIero
o0pa3oBaHus COCTOUT B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHOH TPAMOTHOCTU U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuyenne @u3ukun Ha 0a30BOM ypOBHE IMpEAINoJiaraeT OBJAJCHHE
CIIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAY4YHYIO
IPAMOTHOCTB:

e HAYYHOOOBSCHSITHSBICHUS;

e OLCHUBATHUIIOHNMATHOCOOECHHOCTUHAYYHOTOMCCIIE0BAHNS;

e HHTEPNPETUPOBATH  JAHHBIE WU  HCIOJB30BaTh  HAy4YHbIC
J0Ka3aTeabCTBA ISl IOJYyYEHUS BBIBOJIOB.

Hemn wusydeHuss ¢GU3MKA HAa YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
onpenenensl B KoHuenmuu mnpenogaBaHusi yuyeOHoro mnpeamera «dusuka» B
oOpa3zoBaTenbHbIX oOpraHuzanusx Poccuiickoit ®@enepauuu, peanu3yrOUUx
OCHOBHBIE00I11€00pa30BaTENbHBICIPOrPAMMBL, YTBEPKAEHHOWPEILIEHUEM



Konnerun MunucrepcrBa npocsenienust Poccuiickoit @eaepaunu (mpoTokoa ot 3
nexadbps 2019 r. Ne TIK-48H).
eaunzy4yeHusi(pu3uKu:

MPUOOPETCHHE WHTEpPEca W CTPEMJICHUS OOYyYJalolmUXCs K HayIHOMY
U3YYCHHUIO TPUPOJLI, PA3BUTHE WX HHTCIICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJE IMO3HAHMS U (DOPMHUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHUS KaK pe3yjbTaTa H3y4YCHUs
OCHOB CTPOCHHMSI MaTepUu U (PyHIaMEHTAITBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TIPEICTABICHUNA O POJIM (U3UKU JUISI Pa3BUTHUS JIPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBLHOM JACATCIBHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOATOTOBKA K
JaNbHEHIIIEeMy OOYYCHHUIO B ’TOM HalpaBJICHUH.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i MMporpaMmsl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOI'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

NpHOOpPETCHHEe 3HAHMM O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUUYECKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

NproOpETCHHE YMEHUW ONMUCHIBATh U OOBSICHATH (DU3MUECKHE SBICHHS C
UCTIOIh30BAaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOEHHE METOJIOB pEIICeHUs MPOCTEUIINX pacdYETHBIX 3aaad ¢
UCTIOIb30BaHNEM PU3NICCKUXMO/ICIICH, TBOPUECKUXUTTPAKTHKO-OPHUEHTHPO
BaHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HAOIIOAATh MPHUPOJIHBIC SIBICHUS U BBITOJHATE OIBITHI,
nabopaTtopHble pabOTBI M  JKCICPUMCHTAJIbHBIC HCCICIOBAHUS  C
UCTIOJIh30BAaHUEM H3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ WHpOpManuel (PU3NIECKOTO COAEpKAHUS,
BKJIOUast UHPOPMAITUIO O COBPEMEHHBIX JOCTHKEHUAX (DU3HKHU, aHATH3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO cO chepaMu MPoGeCCHOHATIBHON JEATeIbHOCTH, CBI3aHHBIMU
C (Gu3uKOH, W COBPEMEHHBIMH TEXHOJOTHSIMUA, OCHOBaHHBIMH Ha
JTOCTIKEHUAX (PU3HUECKON HAYKH.

Ha u3ydenue ¢usuku (0a30BbIil ypOBEHH) Ha YPOBHE OCHOBHOTO OOUIETO

oOpa3oBanus orBoguTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HEENIO), B 8
Kiacce—68uacoB(2uacaBHenento),B9knacce—1 02uaca(3yacaBHeAEINIO).

[Ipennaraemsiii B mporpamme o Qu3Mke nepeueHb 1adopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHAATEIbHBIN XapaKkTep, yUUTENb JIeTaeT BEIOOP MPOBEICHUS



1a00paTOpPHBIX PabOT U OMBITOB C YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CIucKa SKCIEPUMEHTANbHBIX 3aJaHuM, MpejjiaracMblXx B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 PK3aMEHa 0 (pU3HKE.



COAEP KAHUEOBYYEHMUA

7 KIIACC

Paznenl.®@u3nkaneépoibBNO3HAHMUOKPY/KAKOIIErOMHUPA.

®usuka — Hayka o npupogne. fABieHus npuponasl. DU3UUYECKUE SIBICHHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenMUMHBL. M3MmepeHue Quiznueckux BedUYUH. Dusznueckue
npubopsl. [lorpemnocts u3mepenunit. MexiyHapoaHasi cucTemMa €MHHII.

Kak ¢busnka u Opyrue €CTECTBEHHBIE HayKH U3YYaroT
npupoay.EcTecTBeHHO-HaYUHBIi METOJl TMO3HAHMS: HaOMIOAEHUE, MOCTAHOBKA
HAy4YHOT'O0 BOIIPOCA, BBIABM)KCHHUE THUIIOTE3, HKCIEPUMEHT IO MPOBEPKE THUIIOTE3,
oObsicHeHHe HabOmogaemMoro spieHus. Onucanue (GU3HYECKUX SBICHUH C
IIOMOILbIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHH4YecKHe, TEIUIOBbIE, JJEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usnueckue NpuOOpPHI U MPoLeaypa NPSAMbIX U3MEPEHHU aHAaJIOTOBBIM U

1T (POBBIM TPHUOOPOM.
Jlabopamopuviepadbomoiuonsvimeal.
1. OmnpeneneHUECHbIACIEHUSIITKATIBIU3MEPUTEIBHOTOIIPHOO0PA.
2. H3MepenuepacCcTOsTHUM.
3. U3mepenneoOnEMa)UIKOCTUUTBEPIOTOTENA.
4. OrnpeneneHHEpPa3MEPOBMAIIBIXTET.
5. M3mepeHne Ttemmeparypbl IIPU MOMOIIM >KUJIKOCTHOI'O TEPMOMETpa U
JaTyrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: JAAIBHOCTH IOJETA
HIaprKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOJIbIlIe, YeM OOJbIIEe BHICOTA
IIyCKa.

Paznen2.llepBoHavyanbHbleCBeIeHUSIOCTPOCHUMBEIIECTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTtBa. CBfA3b CKOPOCTH JABWIKEHUS YacTHI[ C
Temmeparypoil. bpoyHoBckoe aBmwkenune, nuddysus. BzaumomeiicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOCHUE TA30B, KUAKOCTEH M TBEPABIX
(KpucTaIIIMYECKUX) Tell. B3auMoCBsA3b MEXIy CBOWCTBAMH BELIECTB B Pa3HbIX
arperaTHpIX COCTOSTHUSIX M MX aTOMHO-MOJIEKYJISAPHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jlemoncmpayuu.

1. HaOnroneHneOpoyHOBCKOTOIBHKEHHUSL.



2. Habmonenunenuddysuu.
3. HaGmionenue  siBaeHUM,  OOBSACHAIONMIMXCS  TMPUTSKEHHEM WU
OTTAJIKUBAHUEM YaCTHIl BEIIIECTRA.

Jlabopamopuviepadbomouiuonvimal.

1. OueHka JuaMeTpa aroMa METOJAOM psiioB  (C  UCIOJIb30BaHUEM

¢dotorpaduii).
2. OnbITHITTOHAO0IIOIEHUIOTEIIIIOBOTOPACITUPEHUSTA30B.
3. OnbITHIIOOOHAPYKEHUIOIEHCTBUSICUIMOJICKYIIPHOTONIPUTSYKEHUS.
Paznen3./[BukeHnenB3anMoaeicTBHETEII.
Mexannueckoe JBIKEHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE JIBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JABMXKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBnenve wuHepuuu. 3aKOH HHEpUUH. B3aumojelcTBHE Tel Kak MpUYUHA
U3MEHEHUS CKOPOCTH JIBMDKEHHUsI Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTtHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHMIIE
00BéMa BelecTna.
Cuia Kak XapakTepucTuka B3aumojeicTBus ten. Cuiia ynpyrocTd M 3aKoH
I'yka. N3mepenne cuiibl C MOMOIIBIO JUHAMOMETpa. SIBJIICHHE TATOTEHUS U CUJia
TsokecTd. Cuna TsKecTHHA Apyruxiuianetax. Bec tena. HeBecomocTh. Croxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoi. PaBHonelicTBytomas cui. Cuia TpeHUs.
TpeHue CKOIbXKEHNs U TPEHHUE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmroneHneMexaHHMUECKOTOABUKEHHUATENA.
2. 3sMepeHnecKopoCTUNPSIMOINHEMHOTOIBUKECHUS.
3. HalGnronenuesBieHUSIUHEPIIHHL.
4. HabOnroneHnen3MeHEHUSICKOPOCTHITPUB3aUMOICHCTBUUTE.
5. CpaBHEHHMEMACCIOB3aUMOECICTBUIOTEIL.
6. CloxeHuecu1,HanpaBICHHBIXITOOJHOUTIPSIMOM.
Jlabopamopuviepadbomotuonvimel.
1. OmnpeneneHne CKOPOCTH PABHOMEPHOIO JIBHXKEHUS (IIIapUKa B KUAKOCTH,
MOJIEITH DJIEKTPUUYECKOTO aBTOMOOWIIA U TaK Jajee).

2. OmnpeneneHuecpeIHENCKOPOCTUCKOIbKEHUAOPYCKaNIHILIAPUKATIO
HaKJIOHHOM IIJIOCKOCTH.
OrnpeneneHnerIoOTHOCTUTBEPIOTOTENA.

4. OTBITHL, IEMOHCTPUPYIOITNE3aBUCUMOCTHPACTKECHHSI(Ieh OpMaIivn)
NPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. ONBITHL, JEMOHCTPUPYIOLIME3aBUCUMOCThCUIIBITPEHUSICKOJIBKEHUSIOT Beca
TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nend./[aBieHUETBEPABIXTE,)KUAKOCTEHUTA30B.



Hanenune. CriocoObl yMEHBIICHHS U YBEIUYEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJICHHMsS Tra3za OT 00bEma, Temmneparypbl. llepegaua paBieHus
TBEPABIMU TEJIAMM, KUIAKOCTAMM M rasaMu. 3akoH [lackansa. IIHeBmMarnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TJIyOMHBL. [ 'mapocraTmyeckuid
napanokc. Coobmiaromnuecs cocyabl. ['MapaBinueckue MEXaHU3MBbI.

Atmocdepa 3emun u atmocepHoe nasieHue. [IpuuuHbl CylecTBOBaHUS
Bo3aymiHON oOonouku 3emun. OmnbiT Toppuuennu. M3mepenue atmochepHOro
naBieHus. 3aBUCUMOCTb aTMOC(EPHOTO J1aBJI€HUsI OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 115t U13MepeHust aTMOCHEPHOTro JTaBICHUSI.

JlelicTBHE )KMIKOCTH Y ra3a Ha MOrpy>KEHHOE B HUX TeJO. BrITankuparomas

(apxumenoBa) cuna. 3akon Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.

S L T o

~

3aBUCUMOCTBABICHUATA3a0TTEMIIEPATYPBIL.
[TepenauaaBieHUSIKAIKOCTBIOUT A30M.

CooOmratonimecsicocyibl.

I'mapasnnyeckummnpecc.

[TposiBnenueaeicTBUsIaTMOCHEPHOTOaBICHUSI.
3aBUCUMOCTHBBITAIKMBAIOIEHCHUIIBIOTOOBEMATIOTPY KEHHOMYACTUTENIA U
IJIOTHOCTH YKUJIKOCTH.
PaBeHCTBOBBITANKHUBAIOIIEUCUIIBIBECYBBITECHEHHOMKUIKOCTH.

VYcoBue miaBaHus TeJl: IUIABAHUE WJIU ITOTPYKEHUE TEIB 3aBUCUMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopuviepadbomoiuonsvimeal.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejla BBOAEC OTOOBEMA MOTPYKEHHOHN B
JKHUJIKOCTh YacTH TeJia.

OnpeneneHue  BBITAJIKUBAIONIEH  CHJIBI, JCWUCTBYIOIIEM Ha  TeJjo,
MOTPYKEHHOE B KUIKOCTb.
[IpoBepkaHe3aBHCUMOCTHUBBITAIKUBAIOIIECH CHITBI, ACUCTBYIOIICHATENIO B
JKHJIKOCTH, OT MacCChI TeJa.

OnbITh, JAEMOHCTPUPYIOIIME 3aBUCHMOCTh BBITAJKUBAIOIICH CHJIBI,
JICUCTBYIONICH Ha TEJIO B KHUAKOCTH, OT 00BhEMA MOTPYKEHHON BXKUIKOCTD
YaCTH T€Ja U OT INIOTHOCTH KHJIKOCTH.

KoncrpynpoBanue apeomerpa WM  KOHCTPYMPOBAHUE JIOAKHM H
OIpEeAEIICHUE €€ TPY30NOABEMHOCTH.

Pa3znenS.PaboTtanMomHocTb. JHEpPIUS.

MexannueckasapadoTa. MOIIHOCTb.

[IpocTble MeXaHU3MBI: pblUar, OJOK, HAaKJIOHHAas IJIOCKOCTh. IIpaBuio
paBHOBecusipbryara.l [puMeHeHuenpaBuiapaBHOBECUAPHIYAraKOIOKY .



«3onoroe npasuino» Mexanuku. KII/[ npocteix Mexann3mos. [IpocTeieMexaHn3MBbl
B OBITY U TEXHUKE.

Mexannueckass oSHeprus. KuHernueckas W NOTEHUMAIbHAs DHEPTHS.
IIpeBpamieHne 0OTHOrO BU/IA MEXaHUYECKOW DHEPTUM B IPYrOW. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpuMephInIpOCTHIXMEXAaHNU3MOB.

Jlabopamopuviepadbomouiuonvimeal.

1. OmpeneneHnepadboThICHIIBITPEHUSTIPUPABHOMEPHOMIBI)KEHUUTEIA TI0

TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccnegoBanueycinoBUpaBHOBECHUSIphIUAra.
N3mepenneKII/{HaKIOHHONIUIOCKOCTH.
4. M3ydyeHne3aKoOHaCOXpPaHEHUSAMEXaHUYECKONIHEPTUH.
SKJIACC

Pa3nen6.TennoBblesiBaeHUS.

OCHOBHBIE TIOJOXKEHUSI MOJEKYJIIPHO--KUHETUYECKOM TEOPUU CTPOECHHUS
BelllecTBa. Macca U pa3mepbl aTOMOB W MoOJieKyJd. OMBITHI, MOATBEPKIAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mogaenun TBEPAOTO, >KHAKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannumueckue u amopdusie tena. OObsICHEHHE CBONCTB Ta30B, KHIKOCTEH H
TBEPABIX TEJI HAa OCHOBE IMOJOXKEHUM MOJEKYISIPHO--KUHETUUECKON TEOPHUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TemIoBoe pacuIupeHue U CKaThe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABHKCHUS
gactull. BuyrpenHss sHeprus. CnocoObl W3MEHEHHS BHYTpPEHHEW SHEpPruu:
TeIIonepeaya u COBEpILICHUE paboTHI. Bus TETUIONEePEIayuH:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, N3JTyYEHHUE.

KomndectBo TemoTel. YaenbpHas TEIUIOEMKOCTH BEIIECTBA. 1emioOOMeH U
TEIUIOBOE paBHOBeCHE. YpaBHEHUE TeIIoBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJEIbHAS TEIUIOTA IUIABJICHUS.
[TapoobOpazoBanne u konaencamus. Mcnapenwe. Kunenue. YaenbHas Terora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATypbl KHUICHHS OT aTMOC(EPHOTro
JIaBJICHUS.

BrnaxuocTteBO31YXA.

DHeprusiTOrnBa. Y 1ebHAATEINIOTACTOPAHHUS.

[TpuanumsipadoTeiTeruioBeixapuraTeneii KI 1 /[termmoBorogsurarens.
TermioBbple ABUTaTEIMU3AIATAOKPYKAIOIIECUCPEIBI.

3aKOHCOXPaHEHUAUITPEBPALLIEHUAIHEPTr UUBTEIIIOBBIXIIPOLIECCAX.

Jlemoncmpayuu.

1. HabGmromeHnneOpoyHOBCKOT OBHIKCHUS.
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10.
11.
12.
13.

Ha6monenuenud pysum.
Ha6mroneHuesiBneHniicMauBaHUSIMKAT WIS PHBIXSIBJICHHM.
Ha6mroneHnerenioBoropaciinpeHusTeN.
N3meHeHnenaBiIeHUAra3anpun3MeHeHnn00bEManHarpEeBaH NN U
OXJIAXKICHUHU.

[IpaBrunan3mMepeHUsITEMIEPATYPBHI.

Bunerreruionepenaumu.

OxJ1ax 1€ HUETIPUCOBEPILIEHUUPAOOTHI.
HarpeBanuenpucoBepiieHunpaboTHIBHEIIHUMHUCUITAMH.
CpaBHEHUETEIOEMKOCTENPA3INYHBIXBEILIECTB.
Ha6mronennekunenus.
Ha6mroneHnenoctosHcTBaTEMIIEPATYPBITPUTIIABICHUH.
MoenuTerIOBbIX IBUTATENIEH.

Jlabopamopuviepadbomoiuonsvimeal.

1.
2.
3.

10.
11.
12.
13.

ONBITEITOOOHAPYKEHUIOICUCTBUACUIMOJIEKYIISIPHOTOTIPUTSIKCHHMS.
OnbITHITIOBBIPAIIMBAHUIOKPUCTAIIIOBIIOBAPEHHOMCOMMUIIACAXapa.
OMNBITHIMOHAOTIOEHUIOTETNIOBOTOPACIIIMPEHUSTA30B, )KUIKOCTEH N
TBEPABIX TEI.

OrnpeneneHre1aBICHUSBO3TyXaBO A UIOHSIITIPHIIA.

OMBITHL, IEMOHCTPUPYIOIINE3aBUCUMOCTh/IABIICHUABO31YXa0TEro 00bEéMa
Y HarpEBAHUS WJIU OXJIAXKICHUS.

[TpoBepka runoTe3sl TMHEHHON 3aBUCHUMOCTH JITTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHs BHYTPEHHEM OJHEPrud Tena B pe3ysIbTaTe
TEIJIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanuess BISHUATEINIOO0MEHAITPUCMEITHBAHUMXOJIOHOMUT OPSTICH
BOJIbI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJAOW  Mpu
TEIJI000OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.
OrnpeneneHney1eIbHONTETNIOEMKOCTHBEILIECTRA.
HccnenoBanuenpoieccancnapeHus.
OnpeneneHne0THOCUTEIbHOMBIAKHOCTUBO31YXa.
OnpeneneHuey1eIbHONTEIUIOTHITUIABICHUSIIBIA.

Pa3znen7.diiekTpu4yecKneMMATHUTHbICSIBJICHHS.

Onektpuzauust Ten. J[Ba poja 3JeKTpUUECKUX 3apsioB. BzaumoneiicTBue
3apspkeHHBIX  Tenl.  3akoH KynmoHa (3aBUCUMOCTh  CWJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMUYMHBI 3aPsI0B U PACCTOSHUSA MEXLY TEIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh anexkrpudeckoro noiig. [IpuHuumn

CYNEepHO3ULUHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpuyeckux 3apsaoB. DJIEMEHTAPHBIA 3JEKTPUYECKHUIM 3apsil.
Crpoenne aroma. IIpOoBOJHMKM W  AUANEKTPUKUA. 3aKOH  COXPAHCHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCJOBHUS CYIIECTBOBAHHUS BJIEKTPUYECKOTO TOKa.
Ncrtounuku mnocTossHHOTO ToKa. JIeHMCTBUSI SIEKTPUUYECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTSIX U razax.

Onektpuueckass uenb. Cuna  TokKa.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUE MPOBOJHMUKA. YIEIbHOE CONPOTUBICHHE BemiecTBa. 3akoH Oma
s ydactka nenu. IlocnenmoBartenbHOe W MapajUieNIbHOE — COEUHEHUE
IPOBOJTHUKOB.

Pabora ® MOIIHOCTH »dJEKTpUUECKOTO TOKa. 3akoH Jlxoyms—JIenna.
DneKTpUUecKue IEenu U MOTPEOUTENH dIIeKTpruuecko 3Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

ITocTosiHHBIE ~ MarHuThl.  B3aumMoaeWCTBHE  MOCTOSHHBIX  MarHUTOB.
MarunurtHoe noje. MarautHoe 1mojie 3eMJId U €ro 3HauYeHUEe JUIS KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TMoOJie  AJIEKTPUYECKOoro Toka. IlpuMeHeHue
3JIEKTPOMArHUTOBBTEXHUKE. [J€ICTBUEMArHUTHOTO  MOJISHAIIPOBOJHUKC  TOKOM.
DJNIEKTPOABUTATENIb MOCTOSIHHOTO TOKa. MCMosib30BaHUE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SIBneHue 3IeKTpOMarHuTHOM MHAyKuuu. [TpaBunio Jlenia.
DIIEKTpOreHeparTop. CriocoOmI MOJTy4YeHUS 3JIEKTPUYECKOM SHEPIUHU.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DIIeKTpU3aIUATE]L.
JBapoasnekTpruuecKuXx3aps10BUB3aUMOICCTBUE3aPS)KEHHBIXTET.
Y cTpONCTBOUIECTBUEIIIEKTPOCKOTIA.
DJIIEKTPOCTATUYECKASTUHTYKIIHSI.
3aKOHCOXPaHEHUSDIICKTPUIECKUX3APSIO0B.
[IpOBOAHUKNUINATIEKTPUKHY.
MoiennpoBaHUECHUITOBBIXTMHUUAIEKTPUYECKOT OTIOJIS.
M CTOYHUKUTIOCTOSTHHOTOTOKA.
JIeHCTBUSARIEKTPUIECKOTOTOKA.

. DNEKTPUUECKUNTOKBKHUIKOCTH.

. ["'azoBbIiipazps.

. I3mepeHnecmiibITokaaMinepMeTpOM.
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. I3MepeHnesnekTpuyeCcKoroHanpsiKeHUSIBOJIbTMETPOM.
. PeocTtaTumara3smHconpOTUBICHUN.
. BzanmMonelicTBHENOCTOSHHBEIXMAar HUTOB.

[T Y
o U b~

. MOI[GJII/IpOBaHI/IeHeBOSMO)KHOCTI/IpaBI[eJ'IeHI/IHHOHIOCOBMaFHI/ITa.



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

25.

MonennpoBaHMEMATr HUTHBIXIIOJIEHTIOCTOSIHHBIXMATHUTOB.

OnertOpcerena.

MarauTHOEenOJIETOKA. DJIEKTPOMAT HHUT.

JlencTBUEMAarHU THOTONIOJISTHAIIPOBOAHUKCTOKOM.
DIIEKTPOIBUTATENBIIOCTOSTHHOTOTOKA.
HccnenoBaHuesaBIEHUARIEKTPOMArHATHOMMH TY KA.

Omnertei®dapanes.

3aBUCUMOCTh HANpPaBJIEHUS HWHIYKIIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBCHHUS.

DIIEKTPOreHEePaTOPIIOCTOTHHOTOTOKA.

Jlabopamopuviepadbomouiuonvimeal.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITEl  TIO Ha6J'IIOI[€HI/II-O QJICKTpU3aAlIUN  TCJI HHHYKHHCﬁ n Ipu

CONPUKOCHOBEHHH.
UccnenoBanue AeMCTBUSL OSJEKTPUUECKOrO TMOJII HA TMPOBOJHUKH U
JTUDIIEKTPUKU.

COopkaurpoBepKapabOTHIICKTPUUECKONUIICTTUIIOCTOSTHHOTOTOKA.
N3MepennenperyampoBaHUEeCUIIBITOKA.
N3MepennenperympoBaHUCHATPSIAKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 pe3ucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTb ANEKTPUUYECKOT O
CONPOTUBIICHUSI TPOBOJHUKA OT €ro [JWHBI, IUIOMAAUd IONEPEYHOTO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBwiia CIOXKEHUA HANPSKCHUW MPU MOCIEI0BATEILHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MAPAIUIETBHOM COEAUHEHHU
PE3UCTOPOB.

OmnpeneneHnepadboThIICKTPHUUECKOTOTOKA, UTYIIIET0UEPE3PE3UCTOP.
OnpeneneHre MOUIHOCTH  JJIEKTPUUECKOrO TOKa, BBIAEISAEMOM Ha
pe3ucTope.

HccnenoBanne3aBuCUMOCTUCHIIBITOKA, UAYIIETOYEPE3TAMIIOUKY, 0T
HaIpsKEHUS HA HEW.

OnpenenenneKII/{HarpeBaTens.
HccnenoBaHneEMarHUTHOTOB3aUMOAENCTBUAIIOCTOSSHHBIXMAar HUTOB.
N3ydyenne MarHWTHOrO MOJS  IOCTOSSHHBIX ~ MAarHWTOB TP HX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neicTBUSAIIEKTPUUECKOTOTOKAHAMATHUTHYFOCTPEJIKY .



17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHWJIBl  B3aWUMOJCHUCTBUS
KaTyIlIKA ¢ TOKOM M MarHura OT CHJIBI TOKAa W HaIlpaBICHHUS TOKa B
KaTyILKe.

18. M3y4yeHuenercTBUAMarHu THOI OIIOJITHAIIPOBO JTHUKCTOKOM.

19. KoHCTpynpoBaHNENU3Yy4EHUEPAOOTHIIIEKTPOIBUTATEIIS.

20. M3smepenneKII/IpnekTpoaBuraTeIbHONyCTaHOBKH.

21. OOBITBl TO HWCCIECAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHONM WHAYKLUU:
VCCIIEIOBAHME W3MEHEHUN 3HAYEHUs W HANpPaBICHUS HUHAYKIIMOHHOIO
TOKA.

IKJIACC

Pa3znen8.MexaHn4ecKkuesiBJICHHS.

Mexannueckoe JBWKeHHE. MarepuanbpHas Touka. (Cucrema oOTcuéra.
OTHOCHUTEIBPHOCTh MEXaHMYECKOrO0 JABUXKEHHUsI. PaBHOMEpHOE MNPSIMOJIMHEUHOE
nBr>keHrne. HepaBHoMepHoe mpsiMosinHENHOE ABWkeHue. CpellHsass 1 MTHOBEHHAs
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

Yckopenne. PaBHOyckopeHHOe TpsMoiuHElHOe fBWKeHue. CBOOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOEABMKEHHETIOOKPY)KHOCTHU. [ leproanuacToTaobpalieHus.
JInHelHasAnyTI0BasCKOPOCTH. LIeHTpOCTpEMUTENBHOCYCKOPEHUE.

[TepBriiizakonHeroTona. BropoiizakonHeroToHa. TpetnitzakonHeroTOHA.
[TpuHUMIICYIEPTIO3ULIUUCHIL.

Cuna ynpyroctu. 3akoHl'yka. Cuna TpeHUs:CUJla TPEHUS CKOJIbKEHUS, CHJIa
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nageHud. J[Bmxenue muianetr Bokpyr Connua. IlepBasi kocmuyeckass CKOpPOCTb.
HesecoMocTts 1 neperpysku.

PaBHOBecue matepuanbHOM TOUkH. AOcCoOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynee Tena. M3menenue mmmynbca. UMmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCa. PeakTHBHOE IBUKEHHUE.

Mexanndeckass paboTa W MOIIHOCTh. PaboTa cuUl TSIKECTH, YNPYTOCTH,
tperusi. CBa3b d3HEpruu U padoThl. [loTeHITMaNbHAS S5HEPTHUS TeNa, MOAHITOrO HaJl
MOBEPXHOCThIO3eMIIN. | [oTeHIIMaTbHAsIIHEPTUACKATOUITPYKUHBL. KnHE THUEeCKast
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPruu. 3aKOH COXPAHEHUS MEXaHWYECKOM
SHEPIuu.

JHemoncmpayuu.

1. HaOnronenne MexaHU4YeCKOro IBUKEHUS T€JIa OTHOCUTEIIBHO Pa3HbBIX Tel

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

CpaBHEHHENYTEMUTPACKTOPUNAIBUKEHUSOHOTOUTOT 0KETENA
OTHOCUTEJIBHO PAa3HbIX TEJ OTCYETA.

N3MepeHnecKOpOCTUNY CKOPEHUATIPIMOIIMHENHOT OIBUKEHUS.
HccenenoBanuenpu3HakoBpaBHOYCKOPEHHOI OIBUKEHU.
Ha6mronenneBuKeHUATENa0OKPY>KHOCTH.
Ha6monenneMexaHnuecKUX I BJICHU N, IPOUCXOIAIIUXBCUCTEMEOTCUETA
«Tenexka» 1mpu €€ paBHOMEPHOM U  YCKOPEHHOM  JBH)KCHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.
3aBUCUMOCTBYCKOPEHHATEIA0TMACCHITENIAUICHCTBYIOIEHAHETO CHJIBI.
Ha6mronennepaBeHCTBACIIITPUB3aUMO/IECTBUUTEIL.
N3menenueBecaTenanpuyCKOpEHHOMABUKECHUU.
IIepenavanmnysibcanpuB3auMOACHCTBUUTE.

[Ipeo6GpazoBaHUSIIHEPT UUTIPUB3AUMOICUCTBUUTE.
CoxpaHeHUENMITYJIbCAIPUHEYTPYTOMB3aUMOICHCTBUH.
CoxpaHeHUEeMMITYIbCAPUa0COTIOTHOYITPYTOMB3aUMOICHCTBUH.
Ha6nronennepeak THBHOTOIBHKEHUSI.
CoxpaHeHueMeXaHUYECKOMIHEPTUUTIPUCBOOOTHOMIIAICHUH.
CoxpaHeHMEMEXaHNYECKOMIHEPT UM PUIBIIKECHUUTENIANIOAIEICTBUEM
IIPY>KUHBI.

Jlabopamopuviepadbomoiuonvimeal.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JajbHEHIIEro paBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEISKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJBXKEHUs Opycka WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIO0CKOCTH.

OnpeneneHue yCKOPEHHsI Tella MPU PABHOYCKOPEHHOM JBUKEHUU 10
HAaKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH TMYTH OT BPEMEHH TMPU PABHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIU TPU PABHOYCKOPEHHOM JIBIDKCHHMH 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCATCA KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTA CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Omnpeneneanexod) PUIHEHTATPEHUSICKOIbKCHHS.
OnpeneneHnexECTKOCTUNPYKUHBI.

Onpenenenne pabOThI CUJIBI TPEHHUS TPU PABHOMEPHOM JABM)KCHHH Tela
110 TOPU30HTATHLHOW MOBEPXHOCTH.



10. OnpenenieHre pabOThl CWJIBI  YNIPYTOCTH MpH  MOABEME TIpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM)KHOTO U MOABUKHOTO OJIOKOB.

11. I3yueHne3akoHaCOXpaHEHHUIHEPI U H.

Pa3znen9.Mexann4ecKknueKo1e0aHMSIUBOJIHBI.

KonebarenpHoeaBukenre.  OCHOBHBIEXapaKTEPUCTUKUKOJICOAHUI :TIEpHOI,
4acToTa, aMIUINTyaa. MarteMaTu4eckuil U NMpyKUHHBIM MasTHUKU. [IpeBpamieHue
SHEPrUU MPH KOJIEOATEITHHOM JIBHXKEHUH.

3aryxatomue — koneOaHua.  BolHykaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOMCTBa MexXaHMYECKMX BOJIH. [IpomonbHble U
NOMNEPEYHbIE BOJHBL. [[IMHA BOJHBI M CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHn4yecKue BOIHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. MHPpa3Byk u
YJIBTPA3BYK.

Jlemoncmpayuu.

1. HaGmroneHuekone0aHunuTeNnoa1eiCTBUEMCHIIBITSHKECTUM CUITBIYTIPYTOCTH

Ha6monennekone0annirpy3aHaHUTUMHATIPY KU HE.

Ha6mro1eHreBbIHY K ICHHBIXKOJIEOaHUpe30HaH a.

PacnipoctpaneHnenpo10abHbIXUITOTIEPEYHBIXBOJTH(HAMOIENHN ).

Ha6ro1eH1e3aBuCUMOCTUBBICOTHI3BYKAOTYACTOTHI.

AKyCTHYECKHITPEe30HaHC.

Jlabopamopuviepadbomoiuonsvimeal.

1. OmpeneneHre dYacTOThl M Iepuoja KojieOaHWW MaTeMaTH4eCcKOro
MasiTHUKA.

2. OmnpeneneHnevYacTOTHIMIIEPUOAAKOICOAHUUITPYKUHHOTOMAsI THUKA.

3. HccnenoBanue 3aBUCHMOCTH Meproa KoJieOaHU TOIBEIIEHHOTO K HUTH
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rpy3a OT IJIUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTHU NIEPHO/Ia KOIeOaHUid IPYKUHHOTO MasiTHUKA
OT Macchl rpy3a.
5. IIpoBepkaHe3aBHCUMOCTHIIEPUOAAKOICOAHUNUTPY3a,10/IBEILIEHHOT OK
HUTH, OT Macchl Ipy3a.
6. ONBITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuoja  KojeOaHHit
NPY>KUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. 3MepeHneycKopeHusiCBOOOTHOTIOTa /ICHHUS.
Pa3nen10.2/1eKTPOMArHUTHOETI0J1EHIJIEKTPOMATHUTHBICBOJIHBI.
DONEeKTPOMArHUTHOE  ToJie.  JJEKTpOMAarHuTHble  BOJHBL.  CBOMCTBa
ANEKTpOMarHuTHhIX BOJH. I[llkana »iaeKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH Il COTOBOM CBSA3U.



OnekTpomarHuTHasnpupoaacsera. CKkopocTbCBeTa. BOJTHOBBIECBOMICTBA CBETA.
Jlemoncmpayuu.

1. CBOMCTBA’IEKTPOMATHUTHBIXBOJIH.

2. BOnHOBBIECBOMCTBACBETA.

Jlabopamopuviepadbomouiuonvimeal.

1. M3yyeHue CBOMCTB AJEKTPOMATHUTHBIX BOJH C MOMOIIbIO MOOUIBHOTO

TenedoHa.
Pa3znenll.CBeToBLIesSIBJICHHS.
JlyueBas MOJIC/Ib CBETAa. Hctounuku CBeETa. [IpssmonuHeErHOE

pacnpoctpanenue cBeta. 3atMeHus ConnHua u Jlynsl. Otpaxkenue ceta. [1nockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenue cBeta. 3aKOH TMpeloMIIeHUsI cBeTa. [lonHOe BHYTpEeHHEE
OTpaXeHue cBeTa. VICrmonb30BaHWE TIOJHOTO BHYTPEHHETO OTPAKECHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xonm nydeir B smH3e. OnTHyeckas cuctemMa (oroarnrmapara,
MUKPOCKOIAa M TeJiecKoma. [7a3 kak onTtudeckas cucrema. bIM30pykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crektp. Omnbitel HetoToHa. CrokeHue
CIIEKTPaJIbHBIX IIBETOB. Jucnepcus cBera.

Jemoncmpayuu.

[IpssiMonuHENHOEpACTIPOCTPAaHEHUECBETA.
OTtpaxkeHuecBeTa.

[TonmydeHnen3o0pakeHUHBIIOCKOM, BOTHYTOMUBBITYKJIOM3€pKasax.
[Ipenomnenuecsera.

ONTUYECKUICBETOBO/I.

XorydeitBcoOMparoIieMH3e.

X0 UTy4eBpaCCEUBAIOIICHITNH3E.
[Tomyduennen300pakeHUHCTIOMOIIBIONIMH3.
[MpuanumaericTBusoTOANMapaTa, MUKPOCKOIIAUTEIIECKOTIA.
10. Mognenbriasa.

11. PaznoxeHne0enorocBeTaBCeKTp.

12. [lomydeHnne6enorocBeTanpPUCIOKEHUNCBETAPAZHBIXIIBETOB.
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Jlabopamopnviepadomuviuonvimot.

1. HccnenoBaHne3aBUCUMOCTHYTIIA0TPAKEHUSICBETOBOI0JIy4a0TyTJIa
naJICHMs.

2. M3yuyeHuexapakTepUCTUKU300paKEeHUATPEIMETABIIIOCKOM3EpKaJIe.

3. HccnemoBaHue 3aBUCMMOCTH yTJjia MPEIOMIICHHUS CBETOBOTO Jiy4a OT yria
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. TlomyueHnenzo0paxeHUICIIOMOIBIOCOONPAOICHITHH3BI.

Onpenenenue (OKyCHOTO pacCTOSIHUS M ONTUYECKOM CHIIbI COOMparoIieit
JIVH3BIL.

ONBITHINIOPA3T0KEHUIOOEIOTOCBETABCIIEKT.
OMNBITHIMOBOCTIPUSATHIOIBETAITPEIMETOBIPUNXHAOTIOICHUYEPE3
[[BETOBbIE (PUIIBTPHI.

Paznenl2.KBaHnTOBbIESBJICHHS.

OnsiteIPe3epdopranmianerapuasmoaenbaroma. Monensatomabopa.
UcnyckanueunnoriomieHnecseraatroMoM. KBaHThL. JIMHE YA THIECIIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6era- u ramma-usnydeHus. CTpoeHHe aTOMHOTO
saapa. HykionHnas wmoxaens atomMHoro sapa. M3otombl.  PaamoaxTuBHBIC
npeBpainieHus. [lepros monypacmnaaa aTOMHBIX SIAEP.

AnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsSJO0BOTO M MacCOBOI'O YHUCEIL.
DOHeprusi CBsi3M aTOMHBIX sijiep. CBsi3b Macchl W dHEPruu. Peakiuu cuHTE3a U
nenenus sanep. Ucrounuku snepruun CosiHia 1 3BE37.

Anepnas sHepretuxa. J[eWMCTBUA paguOAKTUBHBIX HU3JIYYECHUW HaA >KUBBIC
OpraHU3MBbI.

Jemoncmpayuu.

1. CHeKTphIM3TyYEHUSIUIOTIONICHUSI.

2. CHEeKTpbIPa3INYHBIXTA30B.

3. CnektpBosoposa.

4. HaOmonenuerpekoBBkamepe Buibcona.

5. PabGoTacuérynkanoHU3UPYIOMINXU3TYYeHUH.

6. Perucrpanusun3zinyyeHUSNPUPOIHBIXMUHEPATIOBUIIPOTIYKTOB.

Jlabopamopuviepadbomotuonvimeal.

1. HaGmroneHuecrionHbpIXIIMHEHYaThIXCTIEKTPOBU3ITYYCHUSI.

2. HccienoBaHUETPEKOB:U3MEPEHUEIHEPTUUYACTULILIIOTOPMO3HOMYITY TH

(mo ororpadusim).

3. U3mepenuepannoakTuBHOTOOHA.

IHoBTOpHUTENBbHO-0000 1A M HMOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIITUMOTYIBIIPETHAZHAYCHATIICUCTEMATH3AINN 1
00001IeHnsT TIPEIMETHOTO COJEPKAHUSI M OIbITa ACSTEIBHOCTH,IPUOOPETEHHOTO
Py U3YYCHUH BCEro Kypca (U3MKH, a TaKKe IJsl MOATOTOBKA K OCHOBHOMY
rOCYy/IapCTBEHHOMY 9K3aMeHY MO (GU3HKe 1 OOydJaroIuXxcsi, BRIOPABIIUX ATOT
y4eOHBII TpeaMeT.

[Ipu “3ydyeHUM JAHHOTO MOAYJSl PEaM3yIOTCS M CUCTEMATU3UPYIOTCS BUJIBI
JeSTEHPHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUNBACTCS JOCTHKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJdbTaToB  oOydeHusi, (popmupyercs
€CTECTBEHHOHAYYHASITPAMOTHOCTh:0CBOCHUEHAYYHBIXMETOOBHUCCIIEIOBAHNUS



SBJICHUN TPUPOALI U TEXHUKH, OBJAJCHUE YMEHUAMHU OOBACHITH (PU3HMUYECKUE
SIBJICHUS, TPUMEHSSA [OJYYCHHBIC 3HAHWs, pelaTh 3adadyd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.

[IpyHIMNIHANBHO NEATEIBHOCTHBIN XapaKTep JaHHOIO paslena peajn3yercs
32 Ccu€T TOro, 4YTO OOydYarolIuecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
IpeaIaraceTes:

HAa OCHOBE IIOJIyUYCHHBIX 3HAHUM paclo3HaBaTb W HAYYHO OOBSICHSTH
dbu3nUecKue SIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJI30BaTh HAYYHBIE METOJIbl UCCIEIOBAHUS (PU3NUECKUX SBJICHUH, B TOM
YHUCIIEe 151 POBEPKU TUIIOTE3 U MTOJYYECHUS TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh HAy4HbIE OCHOBBI HauboJee BaKHBIX JOCTHXKCHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEP, NPAKTUUECKOTO UCIIOJIb30BAHUS PAZIMYHBIXUCTOYHHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IMPEBPAILCHUS U COXPAHEHHS BCEX MU3BECTHBIX BUIOB
SHEPrUM.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHUA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

N3yuyenue (pu3MKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAIPaBJIEHO

Ha JOCTIKEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3YJIbTATOB.

B pesynbraTe usydeHus pu3NKyd Ha ypOBHE OCHOBHOI'O 00IIIero 00pa3oBaHUs

y oOyuaromierocs 0yayT copMUpPOBaHbBI CIECAYIONINE JTUYHOCTHBIC PE3YJIbTaThl B
YJaCTH:

1)maTpuoTHYeCKOrOBOCIIMTAHUSA:

— IPOSABIIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON
bu3nUecKol HayKH;
—IIEHHOCTHOEOTHOIIIEHUEKTOCTUKEHUSIMPOCCUNCKUXYUEHBIX --(PUBUKOB,;
2)rpa:kIaHCKOrOMyXOBHO-HPABCTBEHHOTOBOCIIUTAHHUSA

— FOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKJICHHH OOIIECTBEHHO 3HAYMMBIXH
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
bu3uKy;

— OCO3HaHUE BAXXHOCTH MOPATbHO--3TUYECKHX MPUHIMUIIOB B JEATEIbHOCTH
YYEHOT0;

3)3¢cTeTHYEeCKOTOBOCITUTAHMS

— BOCIIPHUSITHE ICTETHUECKUX KadecTB (PU3MUECKOW HAYKH: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4)IIeHHOCTHHAYYHOT OIIO3HAHMS:

— OCO3HaHWE IIEHHOCTH (HU3MYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
MMO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH, Ba)KHEHILEH COCTABIISIIOIICH
KYJbTYDBI,

— pa3BUTHE HAy4YHOU JIOOO3HATEIHHOCTH, MHTEpPECa K HCCIEeI0BATEIHCKON
NEeSTENbHOCTH;

5) ¢opvupoBaHus  KyJAbTYpPbl  3A0POBbS M  3MOLMOHAJIBHOIO
0J1aronoTyyus:

— OCO3HaHME IIEHHOCTH Oe30omacHoro obpa3a JKH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BaXKHOCTH MPABWI OE30MaCHOTO TOBEICHHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C 3JIEKTPUUECKUM M TEIUIOBBIM OOOPYIOBAHHEM B
JOMAITHUX YCIOBUAX;

— copMUPOBAaHHOCTh HaBBIKA pPEQIIEKCUU, TPHU3HAHWE CBOEro TMpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa,;

6)TpPy10BOrOBOCTIUTAHUSA

— AKTUBHOE y4YacTHE€ B PEIICHUU MPAKTHYECKUX 3ajad (B paMKax CEMbH,
00pa3oBaTenbHONOpraHU3aNK, TOPOIa,Kpas) TEXHOJIOTHYECKONU



COIIMAJIbHOM HAMpaBIICHHOCTH, TPEOYIOMMNX B TOM 4YHUCIE U (PU3HUUYECKUX
3HAHUM,

—HMHTEPECKIPAKTUIECKOMYHU3yUCHUIONTPO(ecCuil,CBI3aHHBIXC(HUIUKOM;
7)3K0JI0OrH4eCKOrOBOCIIMTAHMS :

— OpHUEHTallMs Ha NpUMEHEHUEe (U3NYECKUX 3HAHUU JJIs pelIeHus 3aaad B
obJlacTi OKpyKarolied cpeabl, IUIAaHUPOBAHUS TOCTYNIKOB W OILICHKH HUX
BO3MOXHBIX TTOCIEIACTBUH JJIs1 OKPYKAIOLIEH CPEIbI;

— OCO3HAHHUE TJIO0ATBHOTO XapakTepa HKOJOTHMUECKUX MPOOJIeM U MyTel ux
pelIeHus;

8) amanTranum K M3MEHSIOIIMMCH YCJOBHSAM COUHMAJBHON M NPUPOTHON
cpeabl:

— TOTpeOHOCTh BO B3aUMOJCHCTBUU TMPU BBIMOJHCHUH HWCCICIOBAaHUN U
MPOCKTOB (PU3MYECKONW HAMPABIECHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSM
APYTruX,

— TIOBBIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH Yepe3 MPaAKTUYECKYIO
JEATEeIIbHOCTD;

— TOoTpeOHOCTHBOPMUPOBAHUUHOBBIX3HAHUN, BTOM 4YHCICHOPMYIUPOBATH
U7, TIOHSATHUS, TUTIOTE3bl O GU3UICCKUX OOBEKTAX U SABJICHUSX;

— OCO3HaHue 1e(PUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
busuKy;

— IUTAaHUPOBAaHUE CBOETO DPA3BUTHUA B MPUOOPETEHUH HOBBIX (PU3MUECKUX
3HAHUM;
—CTpEeMJICHUEAHATN3UPOBATHUBBISIBIATHB3aUMOCBI3UTTPUPO/IBL,0011I€CTBAN
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (DU3MUECKUX 3HAHUM;

— OLIEHKa CBOUX JCHWCTBUM C YYETOM BIJIMSHHUS Ha OKPYXAOIIYIO Cpexdy,
BO3MOXKHBIX TJIOOAJIBHBIX MTOCIIEICTBHMA.

METAIIPEJIMETHBIEPE3YJIbTATbBI

B pesynpTaTe OCBOCHHS TporpamMMmbl MO (U3UKE HA yYPOBHE OCHOBHOTO
oO1mrero oopazoBanus y oOydaromierocst 0yryT copMrUpoBaHbl MeTanpeIMeTHbIE
pe3yJIbTaThl, BKIIOYAIOIINETIO3HABATEIbHBICYHUBEPCATbHBICYUeOHBICICHCTBHS,
KOMMYHUKATUBHBIE  YHUBEPCAJIbHBIE  y4eOHBIE  JCHCTBHS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

Ilo3naBaTeIbHBbIEYHUBEPCAIbHbICYYeOHbICAeHCTBHSA

Ba3oBble JJoruuyecKkue JelcTBUA:



BBISIBISTh M XapaKTepU30BaTh CYIIECTBEHHbIE NPHU3HAKU OOBEKTOB
(stBIIEHU);

YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,
BBISBJISITh3aKOHOMEPHOCTUUIIPOTUBOPEUHIBpacCCMaTpruBaeMbIX (pakTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITh NPUYUHHO--CIIEICTBEHHBIE CBS3M NPHU HM3YyUYEHUU (PU3MUYECKUX
SABJICHUH W TIPOLIECCOB, JI€JaTh BBIBOJIBI C MCIIOIb30BAHUEM JI€TYKTUBHBIXH
UHAYKTUBHBIX YMO3aKJIIOYEHUH, BBIJBUraTh TUIIOTE3bl O B3aMMOCBS3IX
(du3MUeCcKUX BETUYMH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOCOO peuieHust y4eOHOW (u3nuecKou
3alauyu (CpaBHEHUE HECKOJIbKUX BapUMAHTOB pelleHUs, BbIOOp Haubosee
HNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBblenccienoBaTebCKUeIEeMCTBHSA.

UCIIOJIb30BAaThBOMPOCHIKAKUCCIIEIOBATEIbCKUMMHCTPYMEHTIIO3HAHUS;
POBOAUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIaHY OTIBIT, HECIOKHBIN
bu3nUecKuii HKCIEPUMEHT, HEOOJBIIOE HCCleOBaHUE (PUIUYECKOTO
SBJICHUS;

OLICHMBATh HAa TMPUMEHUMOCTh M  JIOCTOBEPHOCTh HMH(OpPMAIIHUIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATH  BO3MOXKHOE  JajbHeWlnee pa3BUTHE  (PU3MUECKHUX
IIPOIIECCOB, a TAKXK€ BBIIBUTATHIPEINONIOKEHUS 00 MXPa3BUTHH BHOBBIX
YCIOBUSAX U KOHTEKCTaX.

PaGoracundopmanmei:

NPUMEHSTh Pa3JIMYHbIC METOJMbI, HHCTPYMEHTHI M 3aIlPOCHI IIPH TIOUCKE U
orbope MHpOPMAIIMK WIM JAHHBIX C YYETOM TMPEII0KCHHOM ydeOHOM
bu3nveckoi 3a1a4m;

aHAM3UPOBATh, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMPATh ONTUMAJBHYIO (OpPMY TPEACTABICHHUS
uHbOpMAIIMK W WUTIOCTPUPOBATH pEIIacMble 3aJadll  HECIOKHBIMU
CXeMaMH, TharpaMmamMu, HHOU rpadKol U MX KOMOWHAITUSIMH.

KoMMmyHnKaTHBHbIEYyHUBEPCAIbHbIEYUeOHbIeAeHCTBHSA:

B X0Je OOCYXJeHHs y4eOHOro marepuana, pe3yJbTaToB Ja0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI O CYMIECTBY OOCYKIaeMOIl TEMBI U
BBICKA3bIBaTh WUJICH, HAIICJICHHbIC Ha PEIICHHE 3a/Jaud U TMOJJIep>KaHue
0J1aroXKeaaTeIbHOCTH OOIICHMS,



COMOCTAaBJSATh CBOM CYXKIEHUS C CYXIACHUSAMU JPYIrUX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Ue U CXOJCTBO NO3ULIUNL;
BBIPaKaThCBOIOTOUKY3PEHUSIBYCTHBIXUITCbMEHHBIXTEKCTAX;

MyOJUYHO MPEACTaBIATHPE3YNbTATHl BBITOJIHEHHOIO (PU3HMUYECKOr0 OMBITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

NOHMMAaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOW |
UHAUBUAYATbHON paboThl MpU PpELIEHUH KOHKPETHOM (usmyeckoi
po0JIEMBI;

OPUHUMATh LI€TM COBMECTHOW AESATENbHOCTH, OPraHU30BBIBATH JEUCTBUS
no e€ JOCTIKEHUIO: pACIpENeNsITh pPOJU, OOCYXJIaTh IMpoLEecChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMOJHATH CBOIO YacTh pabOThI, JOCTUTasi KaYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAINpPABICHUIO U KOOPJIMHUPYS CBOU JEHUCTBUSA C APYyTUMUYICHAMU
KOMAaH/Ibl;

OLICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIeyHUBEepCAJIbHbICYYeOHbICACHCTBUS

Camoopranu3anus:

BBISBIISATHIPOOIEMBIBKU3HEHHBIXY Y€ OHBIXCUTYALUSIX, TPEOYIOIIIHUX
JUIApenIeHUsIPU3NIECKUX3HAHUI;

OpUEHTUPOBATHCS B  PA3IUYHBIX TOJIXO0JAX TMPUHATHS  pElICHUHN
(MHOIMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPYyIIE, MPUHATAE pEIICHUN
TpYIIown);

CaMOCTOSATEILHO COCTABIISITH aJTOPUTM PEIICHHs (PU3NYECKON 3a1aun WIn
IUTAaHA UCCIEAOBAHUS C YYETOM HUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraéMble BAPUAHTHI PEIICHHI;
JIeNaThBEIOOPHOPATHOTBETCTBEHHOCTh3apEIICHHE.

CaMOKOHTpOJ'lI>,3MOHHOHaHBHLIﬁHHTEJIJIeKT:

JaBaThaJE€KBATHYIOOLCHKYCUTYAlMUUIIPEAJIaraTbINIAHEEU3MEHEHHSI ;
OOBSCHATh TPHUYMHBI  JTOCTIDKCHHUS  (HEHOCTHMXKEHUSI)  PE3yIbTaToOB
JeSTEIHHOCTH, aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JESITEIBHOCTh (B TOM YHUCIE B XOJ BBIMOJIHEHUS
(¢u3MUeCKOro  WCCIENOBaHUA WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHUBIINXCS CHUTYallMii, yCTaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEW;
OLIEHUBATHCOOTBETCTBUEPE3YIbTATALICTMNYCIIOBUIM;

CTaBUTH C€0s1 HA MECTO APYroro 4eJoBeKa B XOJ€ CIOpa WU JUCKYCCHUHHA
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHHUS U JIOTUKY APYTOro;



MPU3HABATH CBOE MPABO Ha OMIMOKY MpPU PEIIEHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPXKIECHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPABO IPYTroro.

NPEJMETHBIEPE3YJIBTATHI

K xoniyoOyuenus B7 kjacce npeaMeTHble pe3ybTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATUA: (PU3MYECKUE UM  XUMHUYECKHE  SIBJICHUSA,
HaOII0JIEHUEe, SKCIEPUMEHT, MOJElb, TUMOTe3a, €AUHUIIBI (PU3MUECKUX
BEJIMYUH, aTOM, MOJICKYyJia, arperatHble COCTOSIHUSI BeliecTBa (TBEpIOE,
KHUAKOE, Tra3000pa3HoOe), MEeXaHU4eCcKoe JBUKEHUE (PaBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSAMOJUHENHOE), TPAaeKTOpHs, PaBHOJCHUCTBYIOIIAS
cuia, nepopmanus (ynpyras, IUTACTUYECKAs ), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznmuuath siBiaeHus (auddysus, TErIoBOe IBMKEHHE YAaCTHI] BEIIECTBA,
PaBHOMEPHOE  JBHMKCHHE, HEPABHOMEPHOE  JBWXCHHUE, HWHEPIUS,
B3aMMOJICVICTBUE TEJ, PABHOBECHUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBHIO
BpAILICHHUS, TIepe/iada TaBJICHUS TBEPABIMU TEJIAMU, )KUJIKOCTAMU UTA3aMH,
aTMoc(epHOE J[aBJIeHHE, IUIAaBaHUE TeJ, TMPEBpAIICHUS MEXaHWYECKOU
SHEPIuM) MO ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHHE U3YYEHHBIX (U3MYECKUX  SBICHUHA B
OKpYXaIollleM MHpEe, B TOM 4YHCie (PU3NYECKHE SBICHUS B IMPUPOJIE:
IIPUMEPBI JIBUXKEHHUSI C PA3JIMYHBIMU CKOPOCTSIMH B KMBOM U HEXKHBOHU
IIPUPOJAE, JEUCTBHE CWIBl TPEHUsT B NPUPOJE U TEXHUKE, BIUSIHUE
aTMOC(EpHOTO JIaBJICHUS Ha XKMUBOM OpraHU3M, IUIaBaHHUE PHIO, phIYaru B
TEJIe YeJOoBeKa, MPU TOM MEPEBOJUTH MPAKTUUYECKYIO 33/1auy B YUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBIICHUN;
OMKCHIBATh M3yYCHHBIE CBOMCTBA TeN U (HU3UYECKUE SBICHUS, UCTIOIB3YS
dusnueckre BeIMIHHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS,ITYTh,
CKOPOCTb, CpEeAHsAsl CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TSXKECTHU, BEC TeIa,
cuia  TpeHus, JaBleHue (TBEpIOro  Teia, JKUJIKOCTH, rasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYecKas padoTa, MOIIHOCTh, TUIEUO CHIIHI,
MOMEHT CWIbl, KOIQ(UIMEHT TMOJE3HOr0 JIEUCTBUS MEXAHU3MOB,
KMHETHUYeCKass U MOTEHUHAJIbHAS JHEPrus), MpU OMHCAHUU TMPABUIHHO
TPaKTOBATh (PU3NUECKUN CMBICI UCIOIb3YEMBIX BEIUYUH, UXO003HAYEHUS
U eIWHHIBI (QU3UYECKUX BEIMYWH, HAXOIUTh (POPMYIBI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIWYMHY C JAPYTHMMH BEJIMYHMHAMH, CTPOUTH
rpaMKu U3y4EHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;



XapaKTepu30BaTh CBOWCTBA Ted, (PU3MUYECKUE SIBICHUS M IPOLIECCHI,
WCIIOb3ys MpaBUiia CJIOKEHUsI CUJl (BAOJb OJHOW TpsiMOH), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, IpaBUJIO paBHOBECHUS pblyara (0J10ka),
«30JI0TO€ TMpPaBUJIO» MEXAHHKH, 3aKOH COXpPAaHEHUS MEXaHUYECKOU
SHEPruy, NpHU HSTOM [JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U
3aMKMChIBATh €T0 MATEMATHYECKOE BHIPAXKECHHUE;

OOBSACHATH (PU3UUECKUE SIBJICHUS, MPOLECCHl U CBOWCTBA TE€JN, B TOM YHUCIE
U B KOHTEKCT€ CHUTyallud MpPaKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa:
BBISIBJIATh NMPUYUHHO--CJICJICTBEHHBIE CBS3U, CTPOUTh OOBsICHEHUE U3 12
JOTUYECKUX IIAroB ¢ Oonopoil Ha 1—2 M3yuyeHHBIX CBOMCTBA (HPU3MUYECKUX
ABJICHUN, PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amayd B 1—2 nelcTBUS, HMCHONb3Yysd 3aKOHBl WU
dopMyIbl, CBs3bIBaIOIIME (PU3MUYECKHME BETUYMHBI: HAa OCHOBE aHalln3a
yCIIOBUS 3a/1aud 3alMChIBaTh KPATKOE yCIOBUE, MOJICTABIATh (hU3MUECKUE
BEJMYUHBI B (DOPMYJIBI M TMPOBOAUTH PacUEThl, HAXOAUTH CIPABOYHBIC
JaHHBIE, HEOOXOIUMBIE /I PELICHUs 3a/1a4, OIICHUBATh PEATMCTUYHOCTh
MOJIY4EeHHON (DU3NUECKOU BEITMYNHBI,

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEUIUTh MpPU TOMOIIH
(bU3MUECKUXMETOZ0B, BONMUCAHUUHUCCIIEAOBAHUS BBIACIATHIIPOBEPSIEMOE
npennonoxenue  (TUMOTE3y),  pa3iuyath W HUHTEPHPETHPOBATH
MOJIYY€HHBIN Pe3yNbTaT, HAXOAUTh OMIUOKH B XOJI€ OIbITA, J€IaThBBIBOIbI
10 €T0 pe3yibTaTaM;

IPOBOJMUTH OIBITHI 1O HAOMIOAEHUI0 (PU3WYECKUX  SBICHUN WK
bu3nIecKux CBOMCTB TEI: dbopMyIupOBaTh MIPOBEPSIEMBIC
IIPEITOI0KEHUS,COOUPAThYCTAaHOBKYH3ITPEITI0KEHHOT0000PY T0BaHMS,
3aMKChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBO/IBI,

BBITIONHATH TMPSMbIE W3MEPEHUS PACCTOSHUSA, BPEMEHM, MacChl TeJa,
o0béMa, CHJIBI W TEMIIepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
U(GpPOBBIX TPUOOPOB, 3aMUCHIBATH TMOKa3aHUS MPUOOPOB C Yy4ETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMYUHBI OT
OpPYrol C HCMIOJB30BAaHUEM TPSIMBIX HM3MEPEHHUH (3aBUCUMOCTU IYTH
PAaBHOMEpPHO JBUXKYIIETOCS TeJa OT BPEMEHHM [BHXKEHUS Tella, CHUJIbI
TPEHHUSICKOJIBKEHUSIOTBECATENA,KaueCTBA0OPAOOTKUTIOBEPXHOCTEUTEN U
HE3aBUCHUMOCTH CHJIBI TPEHHSI OT IUIOLIAJA CONPUKOCHOBEHUS TEIl, CHUJIBI
YIPYTOCTH OT YIJIMHEHUS TPYKUHBI, BBHITAIKUBAIOIICH CHUIIBI OT 00BhEMa
NOTrpyKEHHOM YacTH Teda M OT MJIOTHOCTU JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Teja, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUMA
TJIaBAaHUSITEIL, Y CIIOBUMPABHOBECHS PHIYATran0JIOKOB),y4aCTBOBATHB



IUIAHUPOBAHUM  Y4eOHOTO HCCJENOBaHUs, CcoOUpaTh YCTAHOBKY U
BBITIOJIHATh U3MEPEHHsI, CIENys MPEATOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3ynabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUECKUX BEIMYMH B BUJC
NPEIJIOKEHHBIX Ta0nuIl W TpaduKOB, AENaTh BBIBOJABI MO pPe3yiIbTaTaM
MCCIICIOBAHUS;

NPOBOJIUTh KOCBEHHBIE HU3MEpPEHHS (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA KUAKOCTH U TBEPJAOrO Tena, CHJIA TPEHUS CKOJBKEHUS,
JaBICHWE  BO3JlyXa, BBITAIKUBAIOMIAs  CWIa, JIEHCTByMOmas Ha
NOTPYXEHHOE B JKHJIKOCTh TeNO, KOA((HUIMEHT TMOJIe3HOr0 ACWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys MPEIJOKEHHOW WHCTPYKUUU: TPH
BBIMIOJITHEHUN W3MEPEHH COOMpaTh JKCICPUMEHTAIBLHYIO YCTAHOBKY |
BBIYUCIIATH 3HAUCHUE NICKOMOMN BEIIMUNHBI;

COOTIOIaThITPaBIIIa TEXHUKHA OE€30MaCHOCTH MpH paboTe ¢ 1abopaTOpPHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHS NMPUOOPOB M TEXHUYECKUX YCTPOWMCTB:
BEChl, TEPMOMETpP, JIUHAMOMETpP, COOOINAIIIUECS COCYAbl, OapoMerp,
pBIYar, MOJBMKHBINA M HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS HW3YYCHHBIX TPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX oOmnucaHus (B TOM YHCITE:
NOJIIUITHUKHA, YCTPONUCTBO BOJONPOBOJA, TUIAPABIUYECKUA  TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBax (U3UYECKUX SIBICHUN U HEOOXOIUMBbIE (PU3NUYECKHEe 3aKOHBIU
3aKOHOMEPHOCTH;

OPUBOJIUTH  MpUMEPHl  (HAXOAUTh  HWH(OpMAIMIO O  IpUMEpPax)
PAKTUYECKOTO HCIONb30BaHUA (U3HUECKMX 3HAHUNA B MOBCEIHEBHOM
KU3HM JUIs oOecriedeHrs 0€30IacHOCTH Ipu oOpalieHuu ¢ IpudopaMu 1
TEXHUYECKUMU YCTPONUCTBAMHU, COXPAHEHHUS 3I0POBbSI U COOITIOACHUSTHOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKpYXKAIOIIEH Cpelie;

OCYILIECTBJIATH OTOOp MCTOYHUKOB HHPopmanuu B HWHTepHere B
COOTBETCTBHHM C 33JJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM U TYTEM CPaBHEHHS PA3IMYHBIX HCTOYHUKOB BBIACIATH
UHpOpMAIMIO, KOTOpas SIBISAETCS MNPOTHUBOPEUYUBOM MIM MOXET OBITh
HEJI0CTOBEPHOM;

UCTOJIb30BaTh MPH BHINOJHEHUHN YY€OHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
auTepatrypy GU3NYECKOro COIEp KaHus, CIPAaBOUYHbIE MaTepUaibl,pPecypChl
cetu UHTepHer, BiageTb NpUEMaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeobpa3zoBaHus HHPOPMAIIMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHCHMEHHbIC W YCTHBIE COOOLICHHS Ha
OCHOBE2—3HMCTOYHUKOB HH()OPMAUN(DU3NIECKOTOCOAECPKAHNSA,B TOM



yyciie MyOJMYHO JeNaTh KpPAaTKUE COOOILIEHHS O Pe3yJbTarax MPOEKTOB
WIM y4eOHBIX MCCIEIOBaHUW, NpPU HTOM TIPaMOTHO HCIOJIB30BATh
W3YYEHHBbIA TOHATUIHBIM anmapaT Kypca (U3HKH, COINPOBOXKAATh
BBICTYILJICHUE NIPE3CHTALUEH;

e IMpU BBHINOJHEHUU YYEOHBIX IMPOEKTOB W HCCIEAOBAHMM pacCHpenesirTh
00s3aHHOCTH B TpyNI€ B COOTBETCTBUU C IMOCTaBIEHHBIMHU 3aJadyaMi,
CIEAUTh 3a BBIINOJHEHHEM IUIAHA [JEWCTBHM, aJeKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJ, B  JESATENbHOCTh  TPYINIbI,  BBICTPaUBaTh
KOMMYHHMKAaTHUBHOE B3aUMOJICCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIHX.

K xoniyoOyuenusi B8 kiacce npeaMeTHble pe3ybTaThl Ha 0a30BOM YpOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e HCHOJI30BATh MMOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKECHHE
aTOMOBHUMOJIEKYJI,ar pEraTHbIECOCTOSHUSBEILIECTBA, KPUCTAIIINYECKUEN
amop(Hble TeJa, HACBHIICHHBIH M HEHACHIIICHHBIA Map, BIAXHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOM JBUraTelb,
AJIEMEHTAPHBIN JJIEKTPUUECKHUM 3apsl, FIEKTPUUECKOE MOJIE€, IPOBOJHUKHU
U JUDJIEKTPUKH, IOCTOSHHBINA dJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

e pa3nuyaTh SABJICHUA (TEIUIOBOE pACIIMpPEHUE MU CXaThe, Teruionepenaya,
TEIUIOBOE PABHOBECHE, CMAuYMBAaHUE, KalWJUIIPHBIEC SBJICHMS, HCIIAPEHUE,
KOHJCHCAIUs, IUIABIEHUE, KpUCTauIM3alus (OTBEpACBAaHUE), KHUIICHUE,
TeIuIonepeaayda (TEIIONpPOBOAHOCTS, KOHBEKIIUS, U3IIy4YEHHUE),
ANEKTpU3aLUs TeJl, B3aUMOJEHCTBHE 3apsANIOB, NEUCTBHS JJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aWMOJCHCTBUE MAarHUTOB, JCHCTBUE
MarHUTHOIO I0JII HAa IPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAS WHIYKLWSA)
[0 ONHCAaHHID HUX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBICHUE;

e pacrno3HaBaTh MpPOSIBICHHE HW3YYEHHBIX (PU3UUYECKUX SBICHUH B
OKpY)XalollleM MHpe, B TOM uuciae (U3NYECKUE SBICHUS B INPUPOE:
IIOBEPXHOCTHOE HATSKEHUE M KalWULIPHBIE SABJICHUSA B IPUPOJE,
KpUCTaJIbl B mpupoae, usnydeHue CoJiHLA, 3aMep3aHue BOJOEMOB,
MOpCKUeOpu3bl, 00pa30BaHUEPOCH], TyMaHa, UHES, CHETa, JEKTPUYECKUE
ABJIEHUSI B aTMoc(epe, FJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3emMiH, Jpei( IOJIOCOB, POJIb MATHUTHOTO NOJS JUIsl KM3HU Ha
3emiie, OJISIPHOE CHUSHHUE, IPU ATOM NEPEBOJUTH MPAKTUYECKYIO 3aa4y B
y4eOHYI0, BBIICNATHh CYIIECTBEHHBIE CBOWCTBA (MPHU3HAKH) (HU3HUUECCKUX
SIBJICHU;

e OMNUCHIBaTh M3yYCHHBIC CBOICTBA TeN U (U3NUECKHE SIBICHUS, UCTIOIb3YS
(m3nyecKre BEIMYMHBI (TEMIEpAaTypa, BHYTPEHHSS 3HEPrusi, KOJIMYECTBO
TEIJIOTHL, Y IETIbHASATEINIOEMKOCTBBEIIECTBA, y 1EJIbHAATEILIOTA



IUIaBJICHMS], yAeNbHas TeIUIoTa MNapooOpa3oBaHUs, yAedbHass TEIIoTa
CropaHusi TOIUIMBA, KO3(PPUUMEHT TOJIE3HOTO JEWCTBHS TEIJIOBON
MAIllMHbI, OTHOCUTEJBHAs BIIAXKHOCTb BO3/yXd, JJIEKTPUUYECKUMN 3apsh,
CUJa TOKa, JJIEKTPUYECKOE HAIPSIKEHHUE, COINPOTUBJIEHHUE IPOBOJAHUKA,
yIIeTbHOE COMPOTUBIIEHUE BEIIECTBA, pad0Ta U MOIIHOCTBIIEKTPHUUECKOTO
TOKa), MpPU ONHCAHUM MPABWIBHO TPAaKTOBaTh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, 0003HAUYECHUS U €IMHULIBI (PU3NYECKUX BEIUYUH,
HaXOAUTh (OPMYJIbl, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C
JPYTUMU BEJIMYUHAMHU, CTPOUTH TpadUKU H3YUYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEIIUYUH,

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBIEHUS U TMPOLECCHI,
UCITIONIb3YSl OCHOBHBIE MOJIOKEHUSI MOJIEKYJSPHO--KUHETUYECKOU TEOPHHU
CTpOEHUS BEIleCTBA, MPUHLMUII CYNEPHO3ULMU TMOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaaa, 3akoH Oma i ydacTKa UeMNu, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHHMsS DJHEPIHUM, MpPU OTOM [JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHUChIBATh €r0 MaTeMaTUYeCKOe
BBIPAKECHHE;

OOBSACHATh (PU3MUYECKHE TMPOLECChl U CBOWCTBAa Tel, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYallMii MPaKTHKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
PUYUHHO-CIICJICTBEHHBIE CBS3HU, CTPOUTHh OOBsICHEHHE U3 1—2 JIOrHYeCKuX
IaroB ¢ omopoi Ha 1-2 M3y4YEHHBIX CBONCTBA (PUINYECKUX SIBICHHM,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTe pacu€THble 3a7aud B 2—3 JCHCTBUSA, WCIOJB3Yd 3aKOHbI H
dbopMyIbl, CBsi3bIBaIOIIME (PU3MYECKUE BETUYMHBI: HA OCHOBE aHaIM3a
yCIIOBUS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHUE, BBISBIATH HENOCTATOK
JAHHBIX JUISI pEIICHUsA 3aJa4yd, BBIOMpPATh 3aKOHBI H  (OPMYIIBI,
HEOOXOMUMBIE it €€ pelIeHUs, MPOBOAUTh PACUETHI M CpPaBHUBATH
MOJIyY€HHOE 3HaueHne (PU3NIECKOM BEIIMUUHBI C U3BECTHBIMU JaHHBIMH,
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPU TOMOIIH
(¢u3nYecCKuX METOJ0B, MCIOJb3Yys OMHCAHHE HCCIEIOBAaHUS, BBIICIATDH
IIPOBEPSIEMOE  NPEAIIOJIOKEHNAE, OLIEHUBATh IPABWIBHOCTb IOPSAAKA
IIPOBEJICHUS UCCIIEAOBaHMS, J€JaTh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIOACHUIO (DU3WYECKUX SIBICHUN  WIH
(bU3HIECKIXCBOUCTBTEN(KAMMIUUISIPHBIC  SIBICHUSI, 3aBUCHMOCTBABICHUS
BO3/lyXa OT €ro o0béma, TeMIepaTypsl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHus NpPU H3IYUYEHHH OT IIBETa H3Jydarolieil (MOorioujaroiei)
MIOBEPXHOCTH, CKOPOCTh MCIIAPECHUS BOJBI OT TEMIIEPATYpPbl KUJIKOCTH
IUIOIIAAA €€ TOBEPXHOCTH, DJJIEKTPHU3alMs Tel W B3aUMOACHCTBHE
3JIEKTPUUECKUX3APA10B,B3aNMOICICTBUETIOCTOSSHHBIXMATr HUTOB,



BU3yaJIU3allUsl MAarHUTHBIX TIOJIEM TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHuTHOTO MOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHUTa,
CBOICTBa D3JIEKTPOJBUIATENsl TOCTOSHHOIO TOKa): (OopMyIupoBaTh
MpOBEpsAEMbIE MPEANOJIOKEHHS, COOMPAaTh YCTAHOBKY U3 MPEII0KEHHOTO
000pyAOBaHUs, ONUCHIBATH XOJI OMbITA U (HOPMYIUPOBATH BHIBOIbI;
BBITIOJIHSITH MPSAMBIE U3MEPEHUSI TEMIIEPATyPhl, OTHOCUTEIbHOUBIAXKHOCTH
BO3/lyXa, CUJIbl TOKA, HANPSXKEHUS C MCIOJb30BAHUEM aHAJIOTOBBIX
npuObOpOB M JATYUKOB (PU3NUECKUX BEJIIMYMH, CPaBHUBATh PE3YJIbTATh
U3MEPEHUN ¢ yuéToM 3aJaHHON a0COFOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PM3UUECKOW BETUYMHBI OT
Ipyrod C  HCIOJBb30BAaHUEM MPSIMBIX  HM3MEpPEHUl  (3aBUCHUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJNd IONEPEUHOTO
CEYEHMS U YJEIbHOIO0 COMPOTUBIICHUS BEIeCTBA MPOBOJHUKA, CUIIbI TOKA,
UAYIIETO0 4Yepe3 TMPOBOJAHHMK, OT HANPSHKEHUS HAa  TPOBOJHUKE,
UCCJIEIOBAaHME TIOCNEJOBATEIbBHOIO M IMapajuIeIbHOTO  COEIUHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCIEAOBAHUE, COOMpATh YCTAaHOBKY U
BBITMIOJHATh U3MEPEHHUs, CIeAys MPeIIOKEHHOMY IUIaHy, (UKCUPOBATh
PE3yNbTATHI MOTYYEHHON 3aBUCUMOCTH B BHUJI€ TaOIUI[ U rpaduKoB,1eIaTh
BBIBOJIBI 10 PE3YJIbTaTaM HCCIIEIOBAHUS;

POBOAUTh KOCBEHHBIE HU3MEpEeHUsS (U3MUECKUX BeIWYuH (yIerabHas
TEIUIOEMKOCTh ~ BEILIECTBA, CONPOTUBJICHUE TPOBOJAHMKA, padoTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKa): IUIAHUPOBATh W3MEpPEHHUs, COOUpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CJeaysl MPENoKeHHONW MHCTPYKIHH, U
BBIUUCTISITh 3HAUCHHUE BEINYUHBI,

coOJIroTaThIIpaBUiia TEXHUKH 0€30MacCHOCTH IIPH paboTe ¢ J1abopaTOPHBIM
o0opyIoBaHUEM;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS  M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMIOPOM HA UX OMHMCAHUS (B TOM YHCIIE:CHCTEMA
OTOIUICHHS IOMOB, TUTPOMETP, TapoBas TypOUHA, aMIIepMeTp, BOIBTMETP,
CUETUMK SJIEKTPUYECKON DSHEPruu, 3IJIEKTPOOCBETUTENIbHBIE MPHUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOTIPUOOPHI (mpumepsr), AIEKTPUYECKUE
PEIOXPAHUTEIN,AIEKTPOMATHUT,MIEKTPOJBUTATENBIIOCTOSHHOTOTOKA),
UCTIONIb3YS 3HAHMSI O CBOWCTBAaX (PM3MUYECKUX SIBICHUH W HEOOXOJMMbBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIbHBIC
npuOOpel TO CXeMaM ¥ CXEMaTHYHBIM PHUCYHKaM  (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, JBHUraTeilb BHYTPEHHEIO
CTOPaHMSL,AIEKTPOCKOIL, PEOCTAT),COCTABIATECXEMBIIIEKTPUUECKUX



Ieneil C MoCIe0BaTEbHBIM U MapaUIeTbHBIM COSTUHEHHEM 3JIEMEHTOB,
paszimyasi yCJIOBHBIE 0003HAUYCHUS HIEMEHTOB JIEKTPHUECKUX IIETICH;
MPUBOIUTH  MpUMEpPhl  (HaxomuTh  HWHPOpPMAIMIO O  MpUMEpPax)
MPAKTUYECKOTO HCIOIB30BaHMs (DU3UYECKUX 3HAHWW B ITOBCEIHEBHOU
KU3HU NI 0O0ecTieueHusl 0€30MacHOCTH MPU OOpaIeHUuu ¢ MpUoopamMu U
TEXHHYESCKUMU YCTPONUCTBAMH, COXPAHCHHUSI 3I0POBbSI U COOTIOACHUSIHOPM
HKOJIOTUYECKOTO TMOBEACHHSI B OKPY KaIOIIeH cpejie;

OCYIICCTBIISITh TMOUCK HWHpOpManuu (U3MYECKOTO COJCpXKaHUSI B
WNuTepHeTe, Ha OCHOBE WMCIONIMXCA 3HAHUH W MyTEM CpaBHEHUS
JIOTIOTHUTEIIBHBIX UCTOYHUKOB BBIJEIATH HHPOPMAIIHIO, KOTOPASISIBIISCTCS
IPOTUBOPEUUBON MJIU MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh MPHU BBIMIOJHEHUN YUCOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO
IUTEpaTypy GU3HUECKOTO COACPIKAHUS, CIIPABOYHBIC MaTEPHAIIBI,PECYPCHI
cetu UHTepHeT, BiaAeTh NpUEMAMH  KOHCICKTHPOBAHUS  TEKCTA,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3laBaTh COOCTBEHHBIC MHCHBbMEHHBIC M KpPAaTKHE YCTHBIC COOOIICHUS,
0600mass wWHpOpPMAIMIO W3 HECKOIBKMX HWCTOYHUKOB (U3UIECKOTO
colepKaHWs, B TOM 4YHCIE NYOJUYHO TIPEJICTABIATh PE3YIbTaThI
NPOSKTHOW WIJIM HCCIIEIOBATEIIbCKON JESTENLHOCTH, TIPU 3TOM TPaMOTHO
UCTIOh30BaTh M3YYEHHBIM TOHSATHHHBIM ammapaT Kypca (u3ukw,
COIIPOBOX/IaTh BBICTYIUICHHE TTPE3CHTAIINCIH;

NpY BBITIOJTHEHUH YYEOHBIX IMPOEKTOB M HCCICIOBAHUN (U3HYECKUX
IPOIIECCOB pacCTpeeNiATh 00SI3aHHOCTH B TPYIIE B COOTBETCTBUH C
NIOCTaBJICHHBIMU 3aJ[a9aMU, CJICTUTH 32 BBHIITOJHEHUEM TIaHA JICHCTBUHN U
KOPPEKTHPOBATh €ro, aJeKBaTHO OIICHWBaTh COOCTBEHHBIH BKJIA] B
JESITeTbHOCTBI PYIIIBL, BEICTPAMBATHKOMMYHHUKAaTHBHOCB3aMMO/ICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3perniath KOHMIUKTHL.

K xoniryoOy4yenus: B9 Kkiaacce mpeIMETHBIE pe3yIbTaThl HA 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BAaTh TOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO IBMKEHUS, aedopmalius
(ympyrasi, mjacTU4yecKas), TpPEHUEe, IEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
HEBECOMOCTbh M MEPErpy3KH, LIEHTP THKECTH, aOCOIIOTHO TBEPIIOE TETO,
LHEHTpP TSAXKECTH TBEPAOTO Teja, PAaBHOBECHE, MEXaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, WH(Pa3BYK H YyIbTPa3BYK, DJIEKTPOMATHUTHBIC BOJHBI,
IIKanaa 3JEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U JAIbHO30PKOCTH,
CIEKTPBI UCITYCKAHMS M TIOTJIONIEHUS, aibda-, 6eTa- 1 raMMa-u3IIydeHus,
M30TOIIbI, Si/IEpHAsi SHEPreTHKA;



paznuyarh SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSMOJMHENHOE [BH)KEHHE, CBOOOAHOE
MaJieHUue TeJ, PaBHOMEPHOE ABMKEHHE MO OKPYKHOCTH, B3aUMOJAEICTBUE
TEJ, PEAKTUBHOE JBUKEHUE, KOJIEOATENbHOE ABMXKEHHE (3aTyXawollue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JABUKEHUE, OTPAXKEHUE
3ByKa, MPSIMOJIMHEWHOE paclpOCTpPAHEHHUE, OTPaKEHHE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jiokeHue Oenorocsera B
CHEKTp M CJOKEHHE CIEKTpalbHBIX I[BETOB, JIUCIIEPCUSl  CBETA,
€CTECTBEHHasl PaJMOAKTUBHOCTh, BO3HUKHOBEHHME JIMHEHYATOrO CHEKTpa
U3JTyYEHHU) TI0 OMMCAHUIO UX XapaKTEPHBIXCBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MNPOSBICHHE HW3YYEHHBIX (U3MUECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM uucie (PU3HUECKHe SBICHUS B MPUPOIE:
NPWIKMBBI U OTJIUBBI, JBKEHUE T1aHeT COJIHEYHON CUCTEMBbI, peaKTUBHOE
JIBUKEHUE OSKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB JKHMBOTHBIMH,
3eMJIETpsICEHUE, CEHCMUYECKHE BOJHBI, IyHaMHu, 3XO, I[BEeTa Tell,
ONTUYECKHE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTpaUONIETOBOIO W  PEHTTEHOBCKOI'O M3JIYYEHUH, €CTECTBEHHBIN
pasivoaKTUBHBIMN (POH, KOCMHYECKHE JIy4M, PaJMOaKTUBHOE W3IIy4ECHHE
IPUPOAHBIX MHMHEPAJIOB, JEWCTBHE pPAAUOAKTUBHBIX W3JIyYCHHM Ha
OpPraHM3M 4YeJIOBEKa), MPH 3TOM MEPEBOJUTH IMPAKTHUUYECKYIO 3a1ady B
y4eOHYI0, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (NMPU3HAKH) (PU3UUECKHUX
SIBJICHUM;

OTKCHIBaTh U3yUEHHbIE CBOMCTBA TN U (HU3MUECKUE ABJICHUS, UCTIOIB3YsI
¢usnyeckue BeIMYMHBI (CpelHss U MIHOBEHHas CKOPOCTh Tejla MpH
HEPABHOMEPHOM JIBW)KEHHM, YCKOPEHHE, IEPEMEIICHHE, IyTh, YIioBas
CKOpOCTb, CHJIAa TPEHUS, CHJIA YOPYIOCTH, CWJIA TSDKECTH, YCKOpPEHUE
CBOOOJHOTO TMAaJEeHMs, BEC Tejla, HMIYJIbC Tela, HMIYJIbC CHIIbI,
MexaHudeckass paboTa M MOIIHOCTb, MOTEHIUAIbHAsg JHEPrusl Teja,
NOJHATOIO HAaJl MOBEPXHOCTBIO 3€MJIM, MOTEHUUAIbHAS SHEPIUs CHKATOU
OPYXUHBI, KHHETHYECKAas DSHEprus, IIOJHAs MEXaHWYeCKas JHEPrus,
HepUoJ U 4acToTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETa, MOKA3aTesIb MPEJOMIIEHUS CPE/bl), IPU ONKUCAHUU
IOPABWIBHO TPAKTOBaTh (PU3MYECKUH CMBICI HCIIOJIB3YEMBbIX BEJIMYMH,
0003HAUYEHUs U €IUHUIBI (U3MYECKUX BEJIUYMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOINE JaHHYIO (PU3NYECKYIO BEJIMYHUHY C IPYTMMH BEIMYUHAMU,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEUYHH;
XapaKTepu30BaTh CBOWCTBA TeN, (PU3UUYECKUE SBICHUS M IPOLIECCHI,
HCIIOJIb3YSA3aKOHCOXPAHEHUSIIHEPT MM, 3aKOHBCEMUPHOT OTSIT OTEHMS,



OPUHLUI CYNEPHO3UIMN CHJI, MPHHIUI OTHOCUTENBHOCTH [ anmies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHsI WMITYJIbCa, 3aKOHBI OTPAXKECHUS U
MPETOMJICHUS CBETa, 3aKOHBI COXPAaHEHUS 3apsA0BOIO M MACCOBOTO YHCEN
NpHU AIEPHBIX PEaKIUsIX, MPH STOM JaBaTh CIOBECHYIO (DOPMYIHpPOBKY
3aKOHa U 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl W CBOWCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CHTYaIlii MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBIBIATH
NPUYNHHO--CIICICTBEHHBIE ~ CBSI3W, CTPOUTh OOBSICHEHHEe U3 2-3
JIOTHYECKUX IIAroB ¢ OMOpOi Ha 2-3 HM3y4YEHHBIX CBOMCTBA (PU3UUYECKHUX
SABIICHUH, PU3NIECKIX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemiath pacy€THble 3aJaud  (omMparolmMecss Ha cuctemy w3 2-3
ypaBHEHUI1), HCTIONB3ys 3aKOHBI U (POPMYJIBI, CBA3BIBAONINE (HHU3HUECKIE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3aJayd 3alHChIBaTh KPATKOE
YCIIOBHE, BBISBIATH HEIOCTAMOIINE WIM W30BITOYHBIE JaHHBIC, BHIOMPATH
3aKOHBI ¥ (POPMYJIBI, HEOOXOAMMBIE I PEIICHUs, TPOBOIUTH PACUETHI U
OLICHWBATh PEAIMCTUYHOCTh TMOJYYEHHOTO 3HA4YeHHs]  (U3HUYECKOM
BCJIUYHHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh TPH ITOMOIIU
(¢u3MUECKX METO/JOB, MCIOJIb3Yys OMUCAHWUE HCCIEJIOBAHUS, BBIICIATH
IpoBepsieMOe  MPEANOJIOKEHUE, OICHUBATh MPABWIBHOCTH IOPSIKA
NPOBEJICHUS  UCCJENOBaHUsA, JIellaTh  BBIBOJIbI, HHTEPHPETUPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMBITBI MO HaOMOAEHUIO (U3UYECKUX SBJICHUA WIU
¢u3nuecknx CBOWMCTB Ten (M3ydeHHE BTOpPOTo 3akoHa HploTOHa, 3akoHa
COXpaHEHUS! SHEPTrUH, 3aBUCUMOCTH IMEpHOJia KOoJeOaHUN MPYKUHHOTO
MasiTHUKA OT MAaccChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTYBI MaJIbIX KOJEOaHUH, MPSMOIIMHEHMHOE paclpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CHEKTP, U3yUYEHHUE CBOMCTB M300pa’KeHUS B
IUIOCKOM 3€pKajie M CBOMICTB H300pa)keHHsl IMpeaMera B coOuparomien
AWH3e, HAOIOJEHUE CIUIONIHBIX W JMHEHYAThIX CIEKTPOB H3ITYUYCHUS):
CaMOCTOSATETILHO  cOOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa
000pyIOBaHMS, OMUCHIBATH XOJI OTBITA U €T0 Pe3yIbTaThl,(POPMYyIUPOBATH
BBIBO/IBI;

OPOBOJIUTH MPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX U3MEPEHUH, OMpeaesss
cCpeaHee 3HayeHHEe U3MepsieMONd BeNUYHMHBI ((OKYCHOE pacCTOsHHUE
coOuparomieii JMH3bI), OOOCHOBBIBATH BBHIOOpP cmocoba W3MepeHus
(u3MepuTenpHOro nNpudopa);

NPOBOJUTH HCCJIENOBAHUE 3aBHUCHUMOCTEH (U3MUYECKUX BEIMYUH C
MCITOJTb30BAHUEMITPSIMBIXU3MEPEHU I (3aBUCUMOCTHITY THOTBPEMEHHU



IIpU PaBHOYCKOPEHHOM [IBIDKEHUM O€3 HadyaJbHOM CKOpPOCTH, TEpHOjIa
KOJICOaHMI MaTeMaTHYECKOr0 MAasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTpake€HUs CBeTa OT YIJIa MAaJEHUS U yIjla NpesIOMJICHUS OT yrjia
MajJieHusl): TIUIAaHUPOBATh KCCIEAOBaHUE, CaMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (UKCHpPOBAaTh Ppe3yabTaThl  IMOJTYYCHHOW  3aBUCHMOCTH
bu3MYecCKUX BETWYUH B BUAE TaOMuIl U TpaduKoB, JeiaTh BBIBOJBI IO
pe3yabTaTaM UCCIIeI0BaHus;

NIPOBOAUTL KOCBEHHBIE W3MEPCHHS (HU3MYECKUX BEIMYMUH (CpPETHSSA
CKOPOCTh U YCKOpPEHHE Tejla MPU PaBHOYCKOPEHHOM JBUKEHUU,YCKOPEHHE
CBOOOJHOTO TaJCHHS, J>KECTKOCTh TMPYXKHUHBI, KOIPQPUIUCHT TPEHUS
CKOJIbXKEHUSI, MEXaHW4eckas paboTa U MOIIHOCTh, YacTOTa M TEPUOJ]
KOoJIeOaHW MaTeMAaTHYECKOTO0 M MPYKHHHOTO MAasSTHUKOB, ONTHYECKas
cuia cooOuparomed JUH3bL, PaTUOaKTUBHBIN  (OH): IUIAHUPOBATH
U3MEpEHUs, COOMpPaTh SKCICPUMEHTAIBHYIO YCTAaHOBKY W BBIOJHATH
U3MEpEHUs, CIeAys TNPEII0KEHHON WHCTPYKIUHU, BBIYHCIATH 3HAYCHUE
BEJIMYHMHBI M aHAJIM3UPOBATHIIONYYCHHBIC PE3YJIBTATHI C YIETOM 3aJIaHHOMN
MIOTPEITHOCTH U3MEPEHUI;

coOJIroIaThIIPaBUiIa TEXHUKH 0€30MaCHOCTH NP paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKA W3YYEHHBIX (PHU3MYECKUX MOJeNeH:
MaTepHualibHasg TOuYKa, a0CONIOTHO TBEPAOE TEJI0, TOUYEYHBIH HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJIeh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepu30BaTh TPHUHIMIBI  JTEUCTBUA HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa MX ONHUCaHus (B TOM YHCIE:
CIUJOMETP, NAaTYUKUA TOJIOKCHHS, PACCTOSIHUS M YCKOPEHHs, paKera,
9XOJIOT, OYKH, TNepuckom, ¢oToamnmnapar, ONTUYECKUE CBETOBOJIbI,
CIEKTPOCKOM, JO3UMETp, Kamepa Buibcona), wuCHonb3ys 3HAHUS O
CBOMCTBaX (U3NYECKMX SBICHUW U HeoOXoawmble (usmdeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHBIC PUCYHKU M3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHMUYECKHUX TMPOIECCOB
pH pEUIeHUU Y4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHYECKHUE CXEMBbI IS
MIOCTPOCHMS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
NPUBOIUTH  TPUMEPHI  (HAXOAWUTh  HWHPOPMAIUIO O  MpUMEpax)
IPAKTHYECKOTO HCIIONIB30BaHUA (U3MUECKUX 3HAHWNA B TOBCETHEBHOMN
KU3HU N1 oOecrnieueHnsi 6€30MacHOCTH MPU OOPAIIEHUN ¢ MPUOOpaMu |
TEXHHYECKUMU YCTPONUCTBAMH, COXPAHECHHUS 3I0POBBSI U COOIIIOICHUSTHOPM
AKOJIOTMYECKOTO MOBEJICHUS B OKPY Kalollel cpefie;



OCYIIECTBISATh TOWMCK HHPOpMAIMU  (U3HUECKOTO COJEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYITHPYS TOMCKOBBINA 3aMpOC, HAXOIUTH
MyTH OMPEIENCHUsI JOCTOBEPHOCTH MONTYYEeHHONH MH(POpMAIMU HA OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

MCTIOJIH30BaTh MPH BHITIOJHEHUHN YY€OHBIX 3aJaHUN HAYyYHO--TIOMYJISIPHYIO
auTepaTypy GU3NIECKOTO CONEpKaHus, CIIPABOUYHBIE MaTePUaIbl,PECypPChI
cetm UWHTepHeT, BIajgeTh NpuéMaMU KOHCIIEKTHPOBAHMS  TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHbIC MHCHMEHHBIE W YCTHBIE COOOIIEHUS HA OCHOBE
UHPOpPMAIIMN W3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COACpKAHMS,
MyOJIMYHO TPEJICTABIATH PE3yIbTaThl MPOSKTHON MM UCCIIEIOBATEIBCKOM
AeSITeNbHOCTH, TPH 3TOM TPAaMOTHO  HCHOJB30BaTh  W3YYCHHBIH
NOHATUHHBIA amnmapar HU3y4aemoro pasziena (pU3MKd U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalmeld ¢ y4€ToM OCOOEHHOCTEH ayauTOpUu
CBEPCTHHKOB.



TEMATHYECKOEIIVNIAHUPOBAHHUE

7 KJIACC
KosmmuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHUepa3aeJJOBUTEM NIPOTPAMMBI (uu¢posbie)
Konrponbubie | IlpakTnuyeckue
n/m Bcero o0pa3oBarejibHbIE
padoThI padoTbl
pecypcbl
Paszpenl. ®@usukaueéposb BHIO3HAHMHOKPY KAOLIETOMUPa
bubmortexal [OK
1.1 D - 2
H3HKaT HAYRaOUpHpOe https://m.edso00.ru/7f416194
1.2 Dusnyeckie BeIMYNHEI 2 1 bubnnorerallOK
https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAYUHBIMETO IO3HAHMS 2 1 bubnnorerallOK
https://m.edso0.ru/7f416194
Hroro mo pazneny 6
Pasznen2.llepBoHayaibHbleCBEAeHUSIOCTPOEHUMBEIIECTBA
bu6morexal [OK
2.1 C 1
Tpoctie BetiecTsa https://m.edso0.ru/7f416194
29 JBmKeHnenB3auMOo,IeiCTBUCUYACTHI] 2 1 bu6morexal [OK
' BEIleCTBA https://m.eds00.ru/7f416194
2.3 ATrperaTHpIeCOCTOSHUSBEIICCTBA 2 Bubrmorexal 0K
https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3znen3./IBu:keHMEeUB3aUMO/1eii CTBUETET
bu6muorexal [OK
3.1 M 3
CXAHITICCKOCABIDICHIC https://m.edso00.ru/7f416194
3.2 WNuepums,macca,II0THOCTh 4 1 bu6muorexal [OK



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

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

bubanorekal [OK

3.3 Cuna.B 14 2
A -BHART e https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nend./laBiieHneTBEPABIXTEN,:KMIKOCTEHNTIA30B
41 Hasnenue.IlepenauagaBineHUATBEP ABIMU 3 bubmuorexkal [OK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso00.ru/7f416194
bubmorexal [OK
4.2
JlapeHneKHAKOCTH > https://m.edsoo.ru/7f416194
bubmorexal [OK
4.3 A 6
TMOC(epHOE 1aBlIeHHE https://m.edsoo.ru/7f416194
44 JIeNCTBUEKHUIKOCTUHTa3aHATIOTPYKEHHOE B 7 3 bubmuotexkal [OK
' HHX TEJNO https:/m.eds00.ru/7f416194
Hroro mo pazneny 21
Pa3znenS. PaGoTaumomHocTb. JHEPrus
bu6morexal [OK
o1 PaboTait mouocT 3 1 https://m.edsoo.ru/7f416194
5.2 [IpocThieMexaHU3MbI 5 1 bummoreral [OK
https://m.edsoo.ru/7f416194
5.3 MexaHn4ecKasIHeprus 4 1 bummoreral [OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOEBpeMs 3
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 68 12



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

SKJIACC

KosmmuyecTBo yacoB DJIeKTPOHHBbIE
HaunmeHnoBanuepasaeJil0BUTEM NPOrpaMMblI (uudposbie)
Ne n/m Kontpoabnbie | IIpakruyeckue
Bcero o0pa3oBaTrejibHbIE
padoTbI padoThI
pecypcbl
Pazgeal.TensioBble siBj1eHMsE
. bubmuorexkal [OK
11 C 7
TPOCHICHCBOHCTRABCIIECTEA https://m.edsoo.ru/7f4181ce
bubmorexal [OK
1.2 T 21 1 5
SILIOBHIETpOTICCOht https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3znen2.dnexkrpuyecKkuenMar HUTHbIeSIBJIEHU S
21 DIIeKTpUYECKHUE3apAIbl. 3apsKECHHbIETENA U 7 1 bubmmorexkal [OK
' HX B3aUMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6morexal [OK
2.2 [ToCTOSIHHBINAIEKTPUIECKUITOK 20 1 7 httos://m.edsoo.ru/7fA181ce
2.3 MarsuTHBbIE SIBICHUS 6 1 15 bubmmorexal [OK
https://m.edsoo.ru/7f4181ce
bubmnorekal [OK
2.4 6) 4
HCKTPOMATHITTHAHHAY A https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PezepBHOEBpEeMs 3
OBHIEEKOJIMYECTBOYACOBIIOIIPOT'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

IKJIACC

KosmmuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHuepa3aeJJOBUTEM NPOTPAMMBbI (uu¢posbie)
Ne n/m Kontponbubie | IIpakruyeckue
Bcero o0pa3oBaTrejibHbIE
padoTbI padoThI
pecypcbl
Pasznenl.MexannuyeckuesiBjaeHUst
11 MexaHn4eCcKOoeIBIKECHHEHCTIOCOOBIETO 10 1 bubmorexal [OK
' OTIMICAHMS https://m.eds00.ru/7f41a4a6
bubmorexal [OK
1.2 B i 20 1 3
SAHMOACHCTBHETE https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBICOXPaHEHHS 10 3 nomorexallo
https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3nen2.MexaHu4ecCKHEK01e0aHUANBOIHBI
bub. OK
2.1 MexaHn4ecKueKoaeOanus 7 3 nonmorexall
https://m.edsoo.ru/7f41a4a6
bu6morexal [OK
2.2 Me €CKue 3 8 1 3
RAHMHACCIEBOMHBL SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen3.DneKkTpoMarHUTHOEN0J1eM3JIEKTPOMATHUTHBIEBOJIHBI
31 DNEeKTPOMarHUTHOEIIOJIEN 6 5 bubmuotexkal [OK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nend.CeroBblesiBJIeHUsE
4.1 3aKOHBIPACIPOCTPAHEHUICBETA 6 2 bubnuotexal [OK



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

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

bubanorekal [OK
4.2 JI 0 6
HHSBIHOTTHHACCIHEIPHOOPEHT 3 https://m.edsoo.ru/7f41a4a6
bubmuorexal [OK
4.3 P 0 3 2
AOAEHHCHLIONO CECTABCIICKIP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
PaznenS.KBanroBblesiBiIeHUs
5.1 Hcnyckanuen moriomneHnecBeTaaToMOM 4 1 butmmoreral [OK
https://m.edsoo.ru/7f41a4a6
bubmortexal [OK
5.2 C 6 1
APOCHHEETOMEOIOATPS https://m.edsoo.ru/7f41a4a6
bubmorexal [OK
5.3 A
AlCpHbIEpeaitin ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 17
Pa3nen6.IloBTOPUTEIHLHO-00001IA0IIIHITMOTY I
6.1 [ToBTOpeHnenoboOIeHneCOAe P KaHUS 9 9 bubmmorexkal [OK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 102 27



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




IHOYPOYHOEIIVIAHUPOBAHUE

7 KIIACC
KosmmuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kourposabubie | Ilpakruyeckue
n/n Bcero u3y4YeHus | oOpa3oBaTe/IbHbIE
padoThI padoTbl
pecypchbl
1 ®usnka—HayKaonpupoe. Ssnenus 1
TIPHPO/IBI
2 dusndecKue sIBICHUS 1
3 Ou3NIeCKUEBETMIYNHBIUIX 1
U3MepeHue
Ypoxk-uccnenopanue"M3mepenue
4 TEMIEPATyphl MPU TOMOIIN 1 1
HUJIKOCTHOTO TEPMOMETpan1aTunKa
TeMneparypsl”
MeTo1bIHayYHOTO TO3HAHMUSL.
. bu6morexal [OK
5 Onucannehu3nIeCKUXIBICHANC 1
. https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIENeH
Ypok-uccnenosanue "[Iposepka
5 TUIIOTE3bI: JAIbHOCTHIIONETAIIAPHKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
0osb111e, 4eMO0IbIIIeBbICOTATyCKA "
CrpoenmneBerniectBa. OnbITHI
5 P ’ 1 butmunorexal [OK
JIOKa3bIBAIOIINE IUCKPETHOE
P https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIlleCTBa
bu6muorexal [OK
8 JIBImKeHHEeUYaCTUIBEIICCTBA 1

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OnbITHI MO

9 HaOJII0ICHUIOTETIIOBOTOPACIIMPEHUS
razoBy»
10 ArperarHblecOCTOSIHUSIBEIIECTBA
OcoOeHHOCTHATPETraTHBIXCOCTOSHUM
1 BoJibI. O000IIEHHE 10 pa3eTy bubmuorexkal [OK
«IIepBOHaYAIEHBIECBEIEHUSIO https://m.edsoo.ru/ff0a0378
CTPOEHUUBEIIIECTBAY
MexanndecKkoe ABUKEHHE.
12 PaBHOMepHOEUHEpaBHOMEPHOE butnorerallOK
R https://m.edsoo.ru/ff0a05c6
bubmorexal [OK
13 CKopocTs. EAMHHIIEICKOpOCTH https://m.edsoo.ru/ff0a079c
14 PacuernyrumBpeMeHn ABMKCHUS bubmmorexal [OK
https://m.edsoo.ru/ff0a0ae4
15 Nuepunsa.Macca—mepa ”HEPTHOCTH bubmmorexkal [OK
TEN https://m.edsoo.ru/ff0a0c10
16 IInmotHOCTEBEmecTBA. PacueTMaccel 1 bu6morexal [OK
o0beMa Tejia 0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparopraspabora«Onpeenenue
IJIOTHOCTH TBEPJIOTO TEJIa»
18 Pemrennesagaunoreme" [ moTHOCTE bu6muorexal [OK
Berecrsa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepucThKa
19 B3aumozercTBusaTenr. Cuna
ynpyroctu. 3akoH ['yka
20 JlaGoparoprasipabota«l3ydyenue

3aBUCHUMOCTH PACTAKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(medopmaryn)Ipy>KMHBIOT
MPUIIOKEHHON CHJIBI)

21 SIsnenunerarorennsa. Cuia TsSHKECTH
CBs13b MEXKAY CHJION TSHKECTH U

22 accomuTe ;I }];ec enta.Pemenue 3ana bubnuorerallOK
M ntena.Becrena.Pemnrenn q

" " A https://m.edsoo.ru/ff0a1778
no teme "Cuita TsSbKecTH

23 Cuia TSKeCTH Ha IPYruX TUIaHeTax. bubmuorexkal [OK
OU3NYECKUEXAPAKTEPUCTUKUTIIIAHET https://m.edsoo.ru/ff0a1502

bubmorexal [OK

24 Wsmepennecun. Jlunamome

p A P https://m.edsoo.ru/ff0al8cc
bubmorexal [OK

25 Becrena.HeBecoMocTs

https://m.edsoo.ru/ff0al778
CrnosxeHUeIByXCHII, HalTPaBICHHBIX
26 0 OJHOM MPSAMOU bubmorexal [OK
N P ’ https://m.edsoo.ru/ff0ala70
PaBHoAelCTBYIOIIAsICHIT

7 Pemrenue 3agad mo reme
"PaBHopeicTBYyrOIAsACHT"

08 CunarpenusineéBupl. T peHreB bubmmorexkal [OK
MPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlabopatopnaspabota«li3zydenue
3aBUCHMOCTH CHUJIBI TPCHUS

bubmnorexkal [OK
29 CKOJIBKEHUS OT CUIIBI TABIIEHUS U
https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAFOIINXCS
TIOBEPXHOCTEWN

30 Pemenunesanaunaonpeenenue
PaBHOAEHCTBYIOIIEN CUJIIBI

31 Pemennesagaumno Temam: «Bec bu6muorexal [OK

tenay,«I papuyueckoenzodpaxenne

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cu»,«Cuitbiy, «PaBHOIeHCTBYOIIAS
CHII»

Konrponphaspaboranoremam:
«MexaandeckoeaBIKeHIe», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«['padrueckoenzolOparkeHrEeCHID,
«Cub
33 Jasnenne.CriocoObIyMeHBIIIEHUSU bubmuorexkal [OK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrmennerasa.3aBUCHMOCTD
N bubmuorexal [OK
34 JIaBJICHHMS ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
[Tepenaua naBiieHust TBEPABIMU
35 TGJ‘II;MHI/I )I(I/II[ KO CTﬂMHHranMI/I bubmorexal [OK
AU ’ https://m.edsoo.ru/ff0a25b0
3akoH [Tackans
36 JlaBiaeHne B )XKUIKOCTH U rase, bubmmorexkal [OK
BBI3BAHHOE AU CTBUEMCUIBITSKECTH https://m.edsoo.ru/ff0a2718
37 Pemennesanaunoreme«/laBnenuen bu6morexal [OK
JKHAKOCTH U Tase. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
bubmnorexkal [OK
38 CooOmaronmecs cocyabl
HHarot e https://m.edsoo.ru/ff0a2970
39 IMuapaBnmuueckuitnpecc bubmorexal [OK
o P https://m.edsoo.ru/ff0a3136
40 Manowmerpel.IIopuineBoit
JKUJKOCTHBIN HAcoc
a1 AtMmocdepa3eMIuIpuIuHbIes bubnuorexal [OK
CYyILLIECTBOBaHUs https://m.edsoo.ru/ff0a2b5a
42 BecBo3znayxa. Atmoceproe bubnuotexal [OK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

H3mepenmnearmMochepHOro1aBaeHHsL.

bubanorexkal [OK

43 Omneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCTHATMOC(HEPHOTO

44 ,[[aBJIeHI/ISIOTBI)ICOTI)I(fIaI;IypOBHeM bubmnorerallOK
Mops https://m.edsoo.ru/ff0a2fc4

45 Bbapometp-anepous. ATmocdepHoe bubmuotexkal [OK
JTABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

16 Pemennezagaunoreme" AtmochepHoe
napienue"”
JIeliCTBUEKHIKOCTUUT a3aHa

47 MIOTPY’KEHHOE B HUX TEJIO. bubmmorexal [OK

https://m.edsoo.ru/ff0a3276

ApxumenoBacuia
Jlaboparopraspabora«Onpenenenne

48 BBITAJIKMBAIOIICH CHIIBI, bubmmorexkal [OK
JEMCTBYIOIIEHHATEIO,IOTPYKEHHOE B https://m.edsoo.ru/ff0a33fc
KHUIKOCTHY
JlaGoparopraspaboranoreme

49 «HccnemoBanne3aBHCHUMOCTHBECA bu6morexal [OK
TEJIaBBOICOTOOBEMATIOTPYKEHHOM B https://m.edsoo.ru/ff0a3514
YKUJKOCTh YacCTH TeJIa»

50 [TnaBanueTen butmmorexal [OK

https://m.edsoo.ru/ff0a3a96

JIaGoparopHas paboTa

51 "KoHcTpynpoBanueapeoMeTpanin
KOHCTPYMPOBAHHE JIOAKU U
ONPEIEIICHUEEEr Y300 AbEMHOCTH "

52 Pemenunesanaumno temaM:«I1naBanue bu6muorexal [OK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB.Bo3ayxomnnaBaHue,
«/laBneHUETBEPABIXTEN, KUIKOCTEN U
razoB»

https://m.edsoo.ru/ff0a3654

Konrponshaspaboranoreme

53 «/laBeHueTBepABIXTEN, KUAKOCTEH 1

ra3oB»
bubmorexal [OK

>4 Mexanuieckaspadora https://m.edsoo.ru/ff0a3f82

bubmortexal [OK

55 MoIHOCTE. EAMHHIIMOTIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOUTIPH 1
noanéMe 1o Jectauie"

57 [IpocTeiemexann3Mebl. Piyar.

PaBHOBecue cuil Ha peryare
PrruaruBrexHuke, ObITYUIIPUPO/IE.

58 JlaGopaTtopHnas pabota 05 bubnuotexkal [OK
«MccnenoBanueycioBuii paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara

59 PemrennesagaunoreMe«y clI0BUS bu6morexal [OK
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
KoaddunmenrtmnonesnoroaeiicTus

60 MexaHu3Ma. JlaboparopHas pabora 05
«M3mepenneKII/{naknoHHON
MIJIOCKOCTHU

61 Pemennesamaunoreme"PadoTa, bu6muorexal [OK
MoIiHocTh, KIT/1" https://m.edsoo.ru/ff0a4c48

62 MexaHndecKassHEPIUsl. bubnuotexal [OK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

KunernueckasunoreHuagbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOHCOXPaHEHUSIMEXaHUUYECKON
SHEPrur

bubmorexal [OK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHTIIOTEME
"DKCHepUMEHTAIbHOEONIPEIENIEHHE
M3MEHEHUS] KHHETUYECKOU U
MOTEHIMATILHOW SHEPT UM NPU
CKAaThIBAaHHUH TEJIANO HAKJIIOHHON
mockocty”

65

KonTponshaspaboTanoreme
«PaboTaumMonIHOCTb. DHEPTUs»

66

PesepBHrpritypok.PaboTactexctamu
noreMe'"'MexaHndeckoe IBIKeHHuE"

bubmorexal [OK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHrplitypok.PaboTactexkctamu
noteme" JlaBeHueTBEP ABIXTEN,
SKUIKOCTEN U ra3os"

bubmorexal [OK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHbIitypok.PaboTactekcTamu
o teMme "Pabora. MOIIHOCTS.
Oneprus"

OBIIEEKOJIMYECTBOYACOBIIO
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie | I[IpakTuuyeckue p
n/m Bcero H3y4YeHHMs | oOpa3oBaTesibHbIE
padoTbI padoThI
pecypchbl
OCHOBHBIETIOJIOKECHUSIMOJIEKYIISIPHO-
1 KHHETHYECKOU TEOpUH U I/IszLII)THHe 1 bubmorexal [OK
p https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 Maccan pazMepaTtoMOB UMOJIEKYJT 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bubmorexal [OK
ra3000pa3HOr0COCTOSTHUHBEIIECTRA https://m.edsoo.ru/ff0a540e
OObsicHEHNE CBOMCTB TBEPIIOTO,
4 KU JIKOTOUTa3000pa3HOTOCOCTOSHUI 1
BEILIECTBA HA OCHOBE MOJIOKEHUHN
MOJIEKYJISPHO-KUHETUYECKONTEOpU
bu6morexal [OK
5 Kpucranmyeckuenamopusierena 1
P pd https://m.edsoo.ru/ff0a5800
5 CMmauynBaHUECUKATTUIUISIPHOCTb. 1 bubmmorexkal [OK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubanorekal [OK
7 TeroBoepacIpeHuencxaTue 1
https://m.edsoo.ru/ff0a5a26
Temmneparypa.CBsa3bTeMnepaTypbIcO
8 CKOPOCTBIO TEIMJIOBOTO JIBUXKEHUS 1
4acTHI]
9 Buytpennss sneprusi. CocoOsl 1 bubnuorexal [OK
M3MEHEHUSABHYTPECHHEU HEPT U https://m.edsoo.ru/ff0a5c60
10 Buas! Temionepenaun 1 bu6muorexal [OK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypoxk-kordepenmus " TIpakruiaeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmorexal [OK

1 BEILIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonuyecTBoTerioTsl. Y aensHast bubmorexal [OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHHE TEIUIOBOTO OasiaHca. bubmuorexkal [OK
TennoobMeHuTENIOBOEpaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

14 "UccnenoBaHuesBICHUS bubmorexal [OK
TEII000MEHAIIPUCMEIIBAHU T https://m.edsoo.ru/ff0a6a98
XOJIOTHOMUTOpsTYeBOIBI"
Pacuer konuyecTBa TEIIOTHL,

15 HE00X0IMMOTOISTHAr PEBaHUSTENIA
WBBIICISIEMOT OMMITPUOXJIAXK ICHUH

16 JlaGoparopraspabora"OnpeneneHue bubmuotexkal [OK
yAEIbHOM TEIJIOEMKOCTH BelecTra' https://m.edsoo.ru/ff0a6bb0

17 DHEprusaToIUInBa. Y IebHasTeI0Ta bu6morexal [OK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHKE

18 KpUCTALTMYECKUXTEN. Y IeTIbHas bubmmoreral [OK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUS

19 JIaboparopnaspaboTa"Onpenenenue bubnuorexal [OK
yAEIbHOW TEIUIOTHI IJIaBJICHUS JIb1a" https://m.edsoo.ru/ff0a72fe

20 [Tapoo6pa3oBaHMENKOHIEH AU bubnuorexal [OK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue.VY nenpHasgTeriora bu6muorexal [OK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

apooOpa3oBaHUsN KOHICHCAIUH.
3aBUCUMOCTbTEMIIEPATYPHIKUIIEHUS
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

BrnaxxnocteBo3ayxa. JlaboparopHas
pabota "Onpenencane
OTHOCHUTEJIbHOMBIIQXKHOCTUBO31yXa"

bubmorexal [OK
https://m.edsoo.ru/ff0a7628

23

PemiennesanaunaonpeaeneHmne
BJI&KHOCTH BO3/lyXa

24

[IpuHUIMTTBIPAaOOTHITETIIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBUTaTenbBHYTPEHHETOCTOPaHUs

25

KII/I TermmoBoro aBurates.
TenuoBbleIBUraTEIMU3AUTA
OKpYKarolle cpeibl

bubmorexal [OK
https://m.edsoo.ru/ff0a7c7c

26

3aKOHCOXpaHEHUSUIIPEBPAILICHUS
SHEPrUH B TEIUIOBBIX MPOIIECCaX

27

[ToAroToBKaKKOHTPOJIBHOWPAOOTE
1o Teme "TernsoBrIe SIBJICHHUS.
M3MeHeHnnearperaTHbIXCOCTOSHUMA
BemecTna"

bu6morexal [OK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas padoTa o teme
"TemnoBble ABIcHNA. I3MeHeHne
arperaTHbIXCOCTOsTHUMBEIEeCTBA"

bubmnorexkal [OK
https://m.edsoo.ru/ff0a86ae

29

QHGKTpI/ISaHI/IHTCH.Z[BapOI[a
QJICKTPUYICCKHUX 3apA10B

30

Ypok-uccnenopanue" DneKTpuzanus
TENUHIYKLIUEHUIIPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumonelictBue3apsKCHHBIXTEIL.

bubanorexkal [OK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEeKTPUYECKOEIOJIE.
32 HanpskeHHOCTBIEKTPUYECKOTO bubnuorexkal [OK
nosist. [ IppHIMncynepno3unuu https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX TOJEH
Hocurennsnekrpruueckux3apsaos.
33 DnemeHTapHbIH 3apsa. CTpoeHHe
aToma
34 [1poBOAHUKHUNIUATEKTPUKHU. 3aKOH bubnuotexkal [OK
COXPaHEHHUSIIIIEKTPUYECKOro3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3aa4 Ha npuMeHeHHE bubmuotexkal [OK
CBOMCTBAJIEKTPUUECKUX3aPsII0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKUNTOK,yCITOBUSIETO
36 cymecTBoBaHusl. MicTouHuKn bubmmorexal [OK
https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOTOTOKA
37 JIeHCTBUSIDIIEKTPUUECKOTO TOKA bubmmorexal [OK
https://m.edsoo.ru/ff0a96b2
Ypoxk-uccnenoanue" Jlericrere
38 ANEKTPUYECKOTOTIOJISTHAIIPOBOTHUKH 1 1
JIUBIEKTPUKH"
39 DNEeKTPUUECKUMTOKBMETAILIAX, bubmuotexkal [OK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DNEeKTpUYeCKasLEeNbUEECOCTABHbIE
4acTu
Cuna Toka. JIabopatopHas paboTa
bu6muorexal [OK
41 "N3MepeHnenperynupoBaHUECHUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
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https://m.edsoo.ru/ff0a95a4
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https://m.edsoo.ru/ff0a8bd6

DNEKTpUUECKOE HAMPSKEHHE.
BonetMmerp.JlaboparopHaspaboTa

bubanorexkal [OK

42 "U3MepeHne U PEryIHPOBAHHIE 05 https://m.edsoo.ru/ff0ade14
HarpsHKeHus "

43 ComnpoTHuBiIeHHE MPOBOTHUKA. bubmuorexkal [OK
Y 1enpHOECOnpOTUBIIEHUEBEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHaspabora'3aBUCUMOCTb

m BIEKTPUYECKOTO COMPOTUBIICHUS 1 bubmuorexkal [OK
IIPOBOJHUKAOTEr O IJIMHBI, IUIOIIA /TN https://m.edsoo.ru/ff0aa738
MONEepEeYHOroceyeHnsIMmaTepuana’”
3aBUCUMOCTbCHUIIBITOKAOT

45 HanpsbkeHHs.3akoHOMausTydacTka bubmmorexal [OK
e https://m.edsoo.ru/ff0aad44a
JlaGoparopraspabora
"NccnenqoBanne3aBuCUMO CTHCHIIBI

46 TOKa, UIYIIETO Yepe3 Pe3ucTop, OT 1 butmorerallOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpsbKeHUstHapesucTope"

47 [locnenoBarenbHOEUIapaieIbHOE
COEIMHEHUS MPOBOIHUKOB
JlaGoparopuaspadora"lIpoBepka

48 MpaBUJIa CIOKEHUS HANPSIKEHUN NIPU 1 bubmuotexkal [OK
MOCJIEIOBATEIbHOMCOEIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucropos”
JIaGoparopnaspabota'"llpoBepka

49 IIpaBUJIA JUIsl CUJIBI TOKA IPU 1 bubnuorexal [OK

NapajlieIbHOMCOEIUHEHUHN
pe3ucropos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
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https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

PewiennesanaunanpumMeHeHue

50 3akoHa OMa I pa3IMyHOro bubmoreral lOK
p https://m.edsoo.ru/ff0aaf8a
CO€IMHEHUSTTPOBOHUKOB
51 PaboTanMOITHOCTHICKTPUIECKOTO bubmorexal [OK
Toka. 3akoH Jlxoymns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopuaspadora"OnpeneneHue
52 360”11“)HI/IMIZ) HI())CTI/IC)J'IGK pnquKoro bubmoreral 0K
P " H P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUEIICTTUUTIOTPEOUTENH
53 AJIEKTPUUYECKOI DHEPTUU B OBIT bubmorexallOK
p P Y. https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMbikanne
[ToaroToBKaKKOHTPOJIBHOWPAOOTE
1o Teme "DIIEKTPUUYECKUE 3apsibl.
54 3apsiKeHHBIE TEJIa U UX bubmorexallOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoerctBus. [locTostHHbBIH
AIEKTPUYECKUUTOK"
KoHnTtponsHaspaboranoreme
"DnexkTpuuecKue 3apsbl.
bu6morexal [OK
55 3apspKeHHBIC TeJla U UX
. . https://m.edsoo.ru/ff0abea8
B3auMoaeiicTBus. I locToOSIHHEBIA
AIEKTPUYECKUUTOK"
56 ITocTosTHHBEIEMAarHUTBL, X
B3aUMOJIEHCTBUE
57 VYpok-uccnenoBanue"M3yuenue bubmuotexkal [OK
HoJieil HOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe noJjie. MarHuTHoe 1oJje
bubmuorexal [OK
58 3eMiMHero3HaueHue JISHKU3HITHA

3emiie

https://m.edsoo.ru/ff0acOba
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59

OmneiT Opcrena. MarauTHoenolie
3IEKTPUYECKOroTokaMaruuTHoe
IMOJICKATYIIKHUC TOKOM

bubanorekal [OK
https://m.edsoo.ru/ff0acld2

60

[IpumeHeHue 371eKTPOMarHiToB B
texHuke. JlaboparopHas paborta
"N3ydeHnnenecTBUSIMarHUTHOTO
MOJISTHAITPOBOJHUK CTOKOM"

0.5

bubmorexal [OK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOIBUTaTENbIIOCTOSTHHOTO
ToKa. Mcrons3oBanue
AIEKTPOABUT ATEIICHBTEXHUUECKHUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBannennsyueHue
paboThIIEKTpOABUTaTENS "

bubmorexal [OK
https://m.edsoo.ru/ff0ac86c¢c

62

OnbiTei®apanes.3akoH
ANEKTPOMArHUTHOWMHTYKITHH.
[IpaBuno Jlenua

63

DnekrporeHeparop. CrocoOsl

MOJTyYEHUSIDICKTPUUECKOMDHEPT U,

BHGKTpOCTaHL[I/II/I Ha
BO300HOBJIIEMBIXHCTOUHHKAX
QHCPIrun

64

[ToAroTOBKaKKOHTPOJIBHOM paboTe
noreme" DNeKTPUIECKHEN
MAarHuTHBIE SBJICHUS"

65

KonTtponsHas paboTa o reme
"DNeKTpuYeCKUeMMarHuTHbIE
sIBIIeHUA"

bu6muorexal [OK
https://m.edsoo.ru/ff0acb14

66

PesepBubiitypok.Pabotactekcramu

bu6muorexal [OK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme" TerutoBeiesaBienus"

https://m.edsoo.ru/ff0acc5e

PesepBHrbiitypok.PaboTacTekcTamu 1o

67 teMe "TloCcTOAHHBIN 1 Bubmorexal lOK
. https://m.edsoo.ru/ff0acdc6
ANEKTPUUECKUNUTOK
68 Pesepsublitypok.PaboTacTexcramu o 1
Teme "MarautHsle SIBJICHUS"
OBIIEEKOJIMYECTBOYACOBIIO 68 145

[TPOTPAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KosmuecTBo yacoB DJIeKTPOHHbIE
Ne Tema ypoka Kontponbubie | IIpakruyeckue Aara unppossre
n/m Bcero u3y4YeHus = oOpa3oBaTeIbHbIE
padoTbI padoThI pecypebl

1 MexaHUYeCKOEIBHKECHHE. 1
MarepuanbHas TOUKa

2 Cucremaotcuera. OTHOCUTEIBHOCTh 1 bubmuorexkal [OK
MEXaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOEIPSAMOIMHENHOE 1 bubmuotexkal [OK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsiMOJIMHEHHOE

4 nekeHne. CpeTHAIMMIHOBEHHAS 1
CKOpPOCTb

5 [IpsimonuHelHOEpaBHOYCKOPEHHOE 1 bubmmorexkal [OK
JIBIO)KEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOT' O IBHYKEHHS. 1
I'paduk ckopoctr
Jlabopatopnasipabora"Omnpenenenue

7 YCKOPEHHS Tena npu 1 1 bubmuotexkal [OK
PaBHOYCKOPEHHOMIBUKEHUHUIIO https://m.edsoo.ru/ff0adb18
HAaKJIOHHOMITIIOCKOCTH "

8 CBoboanoenanenueren. OnbIThl 1
lamunes

9 PaBHOMEpHOE IBUKEHHUE T10 1 bubnuortexal [OK

OKPY)KHOCTI/I.HCPI/IO,Z[I/FI&CTOTE[

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOparenus. JInHelHasyrioBas

CKOPOCTH
10 LlenTpoCcTpeMUTENBHOCYCKOPEHNE
11 [IepsoiitzakonHbroTOHA. BexTop bubnuorexkal [OK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmuorexkal [OK
PaBHoAelicTBYIOIIAsiCHIA https://m.edsoo.ru/ff0ae72a
13 TpetnitzakonHproToHA. bubmuorexkal [OK
Cynepno3unust Cui https://m.edsoo.ru/ff0ae982
14 PemenunesanaunanprumeHeHne bubmuotexkal [OK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmortexal [OK
15 C 3 I
AHAYHPYLOCTA SERORE e https://m.edsoo.ru/ff0aeca2
16 Pemrennesagaunoreme«Cuia
YIIPYTOCTH
17 Jlaboparopraspabora«Onpenenenne bubmmorexkal [OK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bu6morexal [OK
18 C
HHATpet https://m.edsoo.ru/ff0af738
19 Pemennesagaunoreme«Cuita bubmuorexal [OK
TPEHUSD https://m.edsoo.ru/ff0afa26
20 Jlabopatopnasipadora"Omnpenenenue bubmuotexkal [OK
ko3 duimenTa TpeHUs CKOJIbKEeHUS" https://m.edsoo.ru/ff0af8be
Pemennesagauno teme"3akoHbl
21 Herorona.Cuna n.Cuna bromorexallOK
0 O" ' YHPYrOeTH. https://m.edsoo.ru/ff0afb8e
TpEeHus
29 CunarskeCcTUN3aKOHBCEMUPHOTO bubmuotexal [OK

TATOTEHUSL. Y CKOPEHHECBOOOIHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

najacHus

Ypox-koHpepenus" [ Brxenueren

23 BOKPYT I'PaBUTAIIMOHHOTO IIEHTpPA
(Conneunascucrema).l'anakTuxu"
Pemennesanaunoreme" Cuna
24 TSDKECTH ¥ 3aKOH BCEMHPHOTO bubnuorerallOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

o5 [IepBasikocMU4ECKasICKOPOCTb. bubmuorexkal [OK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecneMaTepHaIbHOUTOUYKH.

26 AOGCOTFOTHO TBEPI0E TEIIO. bubmmorexal [OK
PaBHOBecneTBEépOTrOTENAC https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHONOCHIO BpaIlleHU ST

27 Mowmentcunsl. LlenTpTsbkecTn

08 Pemrennesagaunoreme"MoMeHT bubmorexal [OK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToAroToBKaKKOHTPOILHONPAOOTEIIO

29 TeMe "MexaHI/meleioe BI/I}IIZGHI/IC bubmorexallOK

. . A ' https://m.edsoo.ru/ff0b0408
BsaumoneiictBueren
Koutponshaspabotanoreme
" bubmmorexkal [OK

30 MexaHu4uecKoe IBUKEHUE.

. " https.//m.edsoo.ru/ffOb06ec
BiaunmopeiictBueren
Nmnynscrena. IMmynbsccuibl. 3aK0H
31 COXpaHEHUs UMITYJIbCca. YTIPYTroe U butmmoreral [OK
P Y o pyT https://m.edsoo.ru/ff0b07fa
HEYyNpyroe B3aUMOJEHCTBUE

30 Pemenne3anaunoreme"3akoH bubmuorexal [OK
COXPaHEHUs UMITysbca" https://m.edsoo.ru/ff0b096¢

33 VYpoxk-koHpepenuus"PeaktiuBHoe



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JIBUKEHUEB ITPUPOJIEUTEXHUKE"

34 MexanndeckasspaboTanMOITHOCTb butmmoreral [OK
https://m.edsoo.ru/ff0b0a84
35 PaGoTacriibITsKeCTH, CHITBI bubmuorexkal [OK
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
Jlaboparopraspabora«Onpenenenne
36 paboThl CUJIBI TPEHHUS ITPU
PaBHOMEPHOM/IBUKEHUUTEIAIO
TOPU30HTAILHOUITOBEPXHOCTH
37 CBs13b2HEPrUMHPAOOTHI.
[TorenumanpHas SHEPTUS
38 Kunernueckasaneprus. Teopemao bubmuotexkal [OK
KMHETUYECKON SHEPTrUU https://m.edsoo.ru/ff0b0c32
39 3aKOHCOXPaHECHUSIDHEPTUUB
MEXaHHUKe
40 JlaGoparopraspabora«lzyuenne bubmmorexkal [OK
3aKOHA COXPaHEHUs YHEPTUn» https://m.edsoo.ru/ffOb12fe
a1 KonebarenpHOEIBIKEHUEUETO bu6morexal [OK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojebaHus. bubnuorexal [OK
Brinyxnennsiekonebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTn4ecKUIHUIPY>KUHHBII
MasTHUKH
VYpok-uccnenoBaHne«3aBUCUMOCTb
44 NepUOIaK0Ie0aH IO TKECTKOCTH butmmoreral [OK
https://m.edsoo.ru/ff0b197a
MPYXUHBI U MacChl TPy3a»
45 [IpeBparienuesneprunnpu

MEXaHHYECKMXKOJIEOaHUSIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

Jlabopatopraspabota«OnpenencHue
9acTOTHI U IEPHOA KOJIeOaHu
NPY’KUHHOTOMasiTHUKA

bubanorexkal [OK
https://m.edsoo.ru/ffOblaec

47

JlaboparopHas pabota «IIpoBepka
HE3aBHCUMOCTHIIEPUOJaKOIe0aH Ui
rpy3a, MOJIBEIICHHOTO K HUTH, OT
MAacChIrpy3a»

bubmorexal [OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHU4ECKUXBOJH.I [pogonbHbBIEN
MONEPEYHBICBOJTHBI

bubmorexal [OK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenuus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMUYECKUEBOJIHEL"

50

3ByK.PacnpocTpaHeHMEnOTpaKeHNE
3BYyKa

51

Ypok-uccnenoBanue" Habmonenme
3aBHCHUMOCTH BBICOTHI 3ByKa OT
qacTOTHI"

52

I'poMKOCTH3BYKaMBBICOTATOHA.
AKYyCTUYECKHI PE30HAHC

53

Ypok-koHpepeHus" Y IbTpa3ByKu
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

bubmmorexkal [OK
https://m.edsoo.ru/ff0b23ca

54

IToroToBKaKKOHTPOJILHOMpaboTENO
Teme "3aKOHBI COXPaHEHHUSI.
MexaHnyeckuekoaeOaHuIMBOIHbI"

bubmuorexal [OK
https://m.edsoo.ru/ff0b25f0

55

Konrponshaspaboranoreme
"3akoHbpICOXpaHeHU 1. MexaHnuecKkue
Kosie0aHus U BOJHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNIEeKTPOMarHuTHOE TOJIE.

bubanorekal [OK

56
DNEeKTPOMarHUTHBIEBOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBOICTBA31EKTPOMArHUTHBIXBOJIH
VYpox-koHpepenuus " lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexkal [OK
Hcnonb30BaHNEd1EKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH/ISICOTOBOM CBsI3U"
VYpok-uccnenosanue "N3yuenue
59 CBOMCTBAJIEKTPOMArHUTHBIXBOJIHC bubmmoreral [OK
P " https://m.edsoo.ru/ffOb2c6c
MTOMOIIEIOMOOMITBHOTOTEePOHA
Pemenue 3aga4 Ha onpeneneHue
60 9aCTOTHIUTTHHBIIEKTPOMAr HUTHO M
BOJIHBI
DneKTpOMarHuTHas IpUpoJia CBETa.
. bubmorexal [OK
61 CxkopocTtbcBera. BomHOBBIECBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounukucpera.lIpsmonuneitHoe
bu6morexal [OK
62 pacnpocTpaHeHHuecBeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Counna u JIyHsl
3aKOHOTpaKEHUs CBETa.3epKaa.
P P bubmmorexkal [OK
63 PemenunesanaunanpumeHenne
https://m.edsoo.ru/ffOb38c4
3aKOHA OTPaKCHHSI CBETa
64 [Ipenomnenuecsera.3akoH bubmuotexkal [OK
MIPEJIOMIICHUS CBETA https://m.edsoo.ru/ffOb3aea
[lonHOEBHYTpEHHEEOTPAKEHUECBETA.
65 chonbsozjlljnenonHj)]sOBH €HHEro butmmoreral [OK
P https://m.edsoo.ru/ffOb3c5¢c
OTPaKEHUSIBONTUYECKUXCBETOBOJAX
66 JlaGoparopnasipabota'"HccnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCHMOCTH YyTI'JIa ITPCIOMIICHUSA

CBCTOBOI'OJIy4aO0TyIJIallaACHUAHA
"

rpanuiie" Bo3ayX-CTEKIIO0

Ypoxk-kordpepernmus"Vcronp30BaHue

67 MTOJTHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBOIbI,0NTHKOBOJIOKOHHASICBSI3E"
bubmorexal [OK
68 JIua3b1. ONTHYECKAsICUITA JINH3BI
https://m.edsoo.ru/ffOb3f2c
bubmorexal [OK

69 [TocTpoeHMen300pakeHUIB JIMH3AX

p p https://m.edsoo.ru/ffOb444a
JlabopaTtopHnas pabota "Onpenenenue BuGmorexal [OK
HOJTMOTEK

70 (1)OKyCHogopaCCTo%HHzHonIquCKoﬁ httos://m.edsoo.ru/ffob4206
CWJIBI COOMPpAIOIEeH JTMH3BI

71 VYpok-kondepeniusa" OnTuueckue bubmmorexkal [OK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

bub. OK

72 ['mazkakonTraeckascucreMa. 3peHue nonmorexall

https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepennus "JledexTs
3penns. Kakcoxpanute3penue"

PaznoxxeHne0enorocBeTaBCexTp.

74 Onbitel HetoToHa. Crioxkenue bubmuotexkal [OK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcust https://m.edsoo.ru/ff0cOf4c
cBeTa
JIaGoparopHasipaboTa"OnbITHINO
Pa3NI0oKEHUIO0EIOT0  CBETABCIIEKTPH Bt OK

75 BOCHPHUSTHIOIBETAIIPEIMETOBIIPUUX nonmorexall

HaOJII0IEHUH Yepe3 LIBETOBBIE
¢bunbTper”

https://m.edsoo.ru/ff0c0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-npakrukym'"BonHoBble

76 CBOICTBA CBETa: IUCIEPCHS,
uHTepepeHmsIu I ppaKms”
77 OnsiTeiPe3epdopaantuianerapHas bubnuorexkal [OK
MO/JIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynareibopa.Moaensaromabopa
HcenyckanmennorinonieHuecBera
. bubmuorexkal [OK
79 aroMoM. KBaHThI. JInHeiuarsie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpok-npaktukym'"Habmronenue bubmmorexal [OK
CIEKTPOB HUCITYCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTEHEEBHIBI bubmorexal [OK
https://m.edsoo.ru/ff0c1672
89 Crpoenunearomuorosapa. Hykinonnas bubmmorexkal [OK
MOJIENTb https://m.edsoo.ru/ffOc18ac
83 PaanoakTuBHBIEIPEBPAILICHHUS. bubmmorexkal [OK
N3ortonsl https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mo reme: bu6morexal [OK
"PagnoakTuBHbBIEIpEBpaILICHUS " https://m.edsoo.ru/ffOclb4da
85 [Tepuoanonypacmnana
VYpoxk-koHdepenus'"PaguoakTuBHbIe
86 1/13131 eHI/Ii([b 311)1 If oJie 151[: UIIMHE butmmorerallOK
i " DHPOJE, MEMIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHblepeakiny. 3aKOHbI
87 COX paHeHlf/IsBa sI7IOBOTOMMACCOBOTO bubmorexal [OK
P P https://m.edsoo.ru/ff0c1c58
yucen
88 DHepruscBsznaToMubIxsiep. Ca3b bubmuotexal [OK

MacCChl U SHCPruun

https://m.edsoo.ru/ff0cld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

Pemenuesanaunoreme" Anepunie
peakuuu"

90

Peakium cunTe3aM NENEHUSSACD.
NcrounnkusneprunCoHIan3Bes3n

bubmorexal [OK
https://m.edsoo.ru/ff0c1e88

91

Ypok-kordepenmus" S nepHast
sHepreTuka. JlencTBus
PaIOaKTUBHBIXU3TYICHUITHAXKUBbIE
OpraHu3mbI"

92

[ToAroToBKaKKOHTPOJIBHONPAOOTENO
TeMe "DIEeKTPOMarHuTHOE IOJIE.
DNeKTpOMarHUTHBIEBOJTHBL.
KBanToBbIe siBeHuA"

bubmortexal [OK
https://m.edsoo.ru/ff0c223e

93

KonTtponsHaspaboranoreme
"DNeKTpOMarHUTHOE TOJIE.
DNeKTpPOMar HUTHBIEBOJIHBI.
KBanToBbIe siBneHus"

94

[ToBTOpEHUE,00001ICHHE.
JlaGopaTopHBIEPAOOTHITIOKYPCY
"BzaumoaeiictBue ten"

bu6morexal [OK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue,00001eHME. Permenne
PacYCTHBIXMKAYEeCTBEHHBIX3a,1a4IT0
teme "TemnoBsie nporecch”

bubmnorekal [OK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, 06006meHNE. Pemenue
pacUeTHBIXMKAYECTBEHHBIX3a1aUTI0
teme"KII/ITeroBbix aBuraresnei"”

bubmmorexkal [OK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, 0606meHne. Pemenue
pacyeTHBIXMKAYECTBEHHBIX3a/1a4I10
teme "KIIJ] anekrpoycTtaHOBOK"

bubmuorexal [OK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue,06001meHme.

bubanorexkal [OK
98 1 1
.']'_[a60paTopHBIepaGO"I"'HHOKpry https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SABJIICHUS
[NoBTOpenue,06001menue.Padorac
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubnnorerallOK
| https://m.edsoo.ru/ff0c2d6a
COXPAaHCHHUSB MEXaHUKE
[ToBTOpenue,0606meHne.PaboTtac
100 Tekctamu 110 Teme "Kosebanus u 1 BubmorexallOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue,0606meHne.Padortac
" bubmorexal [OK
101 TekcTamu 110 TeMe "CBeTOBBIE 1
| https://m.edsoo.ru/ff0c3044
SIBJICHUSA
[ToBTOpenue,0000meHMe. PaboTac
102 TekcTaMu 110 TeMe "KBaHTOBas 1 1
snepHasipu3nka”
OBIIEEKOJIMYECTBOYACOBIIO 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOAUYECKOEOBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIEYYEBHBIEMATEPUAJIBIIVIAYYEHUKA

METOANYECKUEMATEPHAJIBIUVIAYYUTEJIA

HUAPPOBBIEOBPA3ZOBATEJ/IBHBIEPECYPCBIMPECYPCBICETH

HUHTEPHET
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