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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTIO o0OIlEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTeIbHON HPOrpamMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuétoMm (penepanbHOl paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMmbl MO (U3MKE HampaBiIeHO Ha (QOpMUpOBaHHE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOyYarolMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKK Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke y4yuThIBaroTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METaIlpeIMETHBIM pe3yJbTaTaM 00yUYEeHUs, a TAKXKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraa
no rogaMm oOy4yeHus (MO Kiaccam), MpeajiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMUXCSl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMbl IO Y4eOHOMY MPEIMETY.

duszrka SIBISETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHO-HAYUYHBIX YUeOHBIX
PEIMETOB, MOCKOJIbKY (pU3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHEH, Onooruei, acTpoHoMuel u pusznueckoit reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYI0 KapTHHY MHpa, MPEJOCTABISIET Hauboliee sSCHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (pu3MUecKoro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUH E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONIaracT OBJIAJCHHE
CIEAYIOIINMHU KOMIIETEHTHOCTSAMH, XapaKTepU3YIOUMMU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLEHUBATH U IOHMMATh OCOOEHHOCTH HAYYHOI'0 HCCIIEIOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAY4YHBIE
JI0OKa3aTeNbCTBA JJIsl TOJTYUEHHUS BBIBOIOB.

Hemun wusyuenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenenbl B KoHuenuuu mnpenojaBanusi ydeOHoro npeamera «®DPusukay B
oOpa3zoBaTenbHbIX oOpranu3anusix Poccuiickoit ®Deaepaiuu, pealn3yrOUUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEP)KIAEHHON pElIeHHEM



Komnerun Munucrepctsa npocseiienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun nzyyenus pusuku:

MpUOOPETCHNE WHTEpPeca W CTPEMIICHHS] OOyYalolmuxcsi K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA B (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOT'O MUPOBO33PCHUS KaK pe3y/IbTaTa H3yuyeHUs OCHOB
CTPOEHUS MaTepPUH M PyHIAMEHTAJILHBIX 3aKOHOB (PU3NKH;

dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oymyrmiei
npo(eCCHOHATBHOM JCSATCIIBHOCTH, CBI3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ ImporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOT'O

O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs pPCIICHUEM CICAYIOMINX 3a1aY.

NpHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBACHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOEHHE METOJIOB pEIICHUS TMPOCTEHIMX pacu€THBIX 3amad ¢
UCTIOJIh30BaHUEM buznuecKkux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHATH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHbOpMaIruel (HU3NIECKOro COIEp)KaHus,
BKJIOYast UHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamMu IpodecCHoOHATBHON NeSITSIBPHOCTH, CBI3aHHBIMHU
¢ (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HEZEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 kiacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHb JabopaTOPHBIX padOT U
OMBITOB HOCUT PEKOMEH/IATENIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpejiaracMblXx B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMeHa 0 (pU3HKeE.

COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®uszuka — Hayka O mpupoie. SBneHus npupoabl. dusznueckue SBICHUA:
MEXaHUYECKHE, TEIJIOBBIC, JICKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

Odusnueckne BenuduHbl. M3mepenue Qusnueckux BenuuuH. Duznydeckue
npubopsl. [lorpemHocTs u3MepeHuit. MexxayHapoiHasi CUCTeMa €TUHMII.

Kak ¢wusuka wu J1pyrue ecTecTBEHHbIE HAyKH H3y4alOT TMPUPOIY.
EctecTBeHHO-HayUHBIE METOJl TMO3HAHUSA: HAOJIOJICHHE, TMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIXKCHUE THIIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, OOBICHECHUE
Habmonaemoro aBienus. Onucanue GU3NIECKUX SBICHUN C TOMOIIBI0 MOJIENIEH.

Jemoncmpayuu.
1. MexaHuueckue, TEIUIOBBIE, JJEKTPUYECKUE, MATrHUTHBIE, CBETOBBIE
SIBJICHMUS.

2. ®usnueckue TpuOOPHI U MpOIEAypa MPSAMbBIX U3MEPEHUN aHATOTOBBIM U
I (POBBIM MTPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue 1EHbI IeTEHUs IKaJIbl U3MEPUTETHLHOTO pUdopa.
2. H3MepeHune pacCTOSTHUM.
3. M3MmepeHne o0bEMA XUIKOCTH M TBEPAOTO Tea.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHune Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JaTYMKa TEMIEPATYPHI.
6. lIpoBenenue uccinenoBaHus IO MPOBEPKE THUIIOTE3bI: NAJBHOCTH MOJIETA
HIapvKa, MyIMEHHOTO TOPU30HTAIBHO, TeM OoJbile, YeM OOoJbIlle BhICOTA
IycKa.
Pa3nea 2. IlepBoHavajibHbIe CBeAeHHSI 0 CTPOEHUHU BelllecTBA.
CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.
JIBrkeHne dactuil BemiectBa. CBsi3b CKOPOCTH JIBDKEHHUSI YaCTHUI[ C
Temmneparypoil. bpoyHoBckoe aBmwkenwe, nuddysus. BzaummonmericTBue YacTHI
BEIIECTBA: MPUTSHKEHUE U OTTAIIKUBAHHUE.



ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEW M TBEPABIX
(kpucTamindeckux) Teld. B3auMOCBSI3b MEXIy CBOMCTBaAMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HabGmonenrie OpOyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIU

OTTaJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OneHka JuaMeTpa aroMa METOAOM ps/ioB  (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI IO HAOJTIOJICHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbITHI 110 OOHAPYKEHUIO ICHUCTBUS CHJI MOJICKYJIIPHOTO MPUTSIKCHHUS.

Paznen 3. /IBu:keHHe U B3aMMOIECTBHE TeJl.

MexaHnnyeckoe [BUXEHHE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMCHH JIBHIKCHUS.

SBneHne wHepuuu. 3aKOH MHepuuH. B3anmoneiicTBue Ten Kak IMpUYMHA
U3MEHEHNs CKOPOCTH [BIKEHUS Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJI B E€IUHHIIE
00BéMa BelecTna.

Cuila Kak XapakTepucTuka B3aumoneicTBus teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3mepenune cuibl ¢ MTOMOIIBIO JUHAMOMETpA. SBIICHUE TATOTECHUS U CUia
TsokecTd. Cuna TSKeCTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. CrosxxkeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimMoil. PaBHoxelcTByromas cui. Cuia TpeHHs.
TpeHue CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MPUPOJEC U TEXHUKE.

Jemoncmpauuu.

HaGmronenrne MexaHU4eCKOro BIKEHUS Tea.
N3mepenne ckopoCcTH NPSAMOJIUHEWHOTO JBUKEHUS.
HaGmronenvie siBieHUsT HHEPIIUH.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEII.
CrnoxeHue cujl, HallpaBJIE€HHbBIX 110 OJJHOM MPSMOM.

Jlabopamopnwie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBHXKEHUS (LIapUKa B YKUIKOCTH,
MOJEJH JIEKTPUUECKOTr0 aBTOMOOMJIS U TaK JaJiee).

2. OmnpenenieHre cpelHEM CKOPOCTH CKOJbXKEHUA Opycka WIM IIapuKa Mo
HAKJIOHHOW IIOCKOCTH.

1
2
3
4. HaOmronenne n3aMeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5
6



Ornpenenenue MI0THOCTH TBEPIOIO TENA.

4. OmbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsKeHus (aedopmarimn)
MPYKXUHBI OT MPUIIOKEHHON CUJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHUSA CKOJIBKEHUS OT
BECa TeJIa U XapakTepa CONPUKACAIOIIUXCS IIOBEPXHOCTEN.

Paspnen 4. JlaBinenue TBEPABIX TeJl, dKUIAKOCTEll U ra3oB.

Hasnenune. CriocoObl yMEHBILIEHUS U yBEJIMUYEHUs AaBieHus. JaBneHue rasa.
3aBUCUMOCTb JaBJICHHMs Tra3a OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, XKUAKOCTSIMU M raszamu. 3akoH Ilackansg. [IHeBmaTmueckue
MalliHbI. 3aBUCUMOCTH JAaBJICHUS XUJIKOCTH OT TiayOuHbl. ['mapocrarndeckuit
napanokc. Coobiaromuecs cocynbl. [ 'uapaBinyeckue MeXaHu3Mbl.

AtMmocdepa 3emun u atmocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
BO3AyImHON o0onoukn 3emnn. OmnbiT Toppuuernnu. M3mepenune aTtmocgepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUs OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t M13MepeHust aTMOCHEPHOTro JTABICHUSI.

JlelicTBrE XUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJO. BuITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxoniaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUIKOCTHIO U TA30M.

CooOmatoruecs cocy/bl.

['mppasnuueckuit mpecc.

[IposBnenue nericTBrst aTMOC(HEPHOTO AABICHHUS.

3aBHUCUMOCTbH BBITAJIKMBAIOIICH CUITBI OT 00BbEMA MOTPYKEHHOM YacTH Teja

Y TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIOWIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

8. YcCIOBHE MJIaBaHUA TEJl: TUIABAHUE UIIW NOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamophuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOU B
YKUJIKOCTb YaCTH Tela.

2. OmpeneneHue  BBITAJIKMBAIOMICH  CHJIBI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHJIBI, JEUCTBYIOIIEH HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOLIEH CHJIBL,
JNENUCTBYIOINIEH Ha TEJO B )KUJIKOCTH, OT 00BbEMA MOTPYKEHHON B )KUJIKOCTh
YACTH TEJIA U OT TUIOTHOCTH KUJKOCTH.

o vk w N
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5. KoncrpyupoBanue apeoMeTpa WIM KOHCTPYHUPOBAaHHME JIOJKH H
OIIpEJIeNIEHUE €€ IPy30MO0AbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTB. DHEpPrusi.

Mexanundeckas padota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pblyara. [lpuMenenue nmpaBuia paBHOBECHs pblyara K 6JI0Ky. «30710T0oe
npaBuiio» mexanuku. KITJ[ npocteix MmexaHu3mMoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprusi. KuneTwyeckas W TOTEHIMAJIbHAS  DHEPTHS.
[IpeBpailienre 0JJHOTO BHJIa MEXaHUYECKOW SHEPTUH B Ipyroil. 3aKOH COXpaHEHUs
SHEPIrUM B MEXaHUKE.

Jemoncmpayuu.

1. [IpumMepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHUH TeJa 10

TOPU30HTAIBHOM MMOBEPXHOCTH.

2. HccnenoBanue ycinoBHil paBHOBECHS phbluara.

3. Usmepenue KII/] HAKIOHHON MIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUSI MEXAaHUYECKON SHEPTHH.

8 KIIACC

Pa3znen 6. TeruioBbie IBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUH CTPOEHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-KMHETUYECKON TEOPHUHU.

Mopenu TBEPIOrO, S>KMIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmmueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH H
TBEPABIX TEJI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO--KHHETUYECKON TEOpHUHU.
CmaunBaHu€ U KalWJUISIPHBIE SIBJIEHUA. TemIoBOe pacCIIMpeHUE U CKATHE.

Temneparypa. CBs3b TeMmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JBHXKEHUS
gactunl. BHyTpenusis sHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEW OSHEPIum:
TEIUIONepeIaua v CoBepilieHrne padoTel. Buapl Temnonepenayn: TEIIONPOBOIHOCTD,
KOHBEKIIHS, U3IIyYCHHUE.

KonnuecTtBo TemnoTel. YaenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBeCHE. YpaBHEHME TemioBoro Oamanca. [lnaBneHue wu
OTBEpPACBAHUE KPUCTALNIMYECKUX BEIIECTB. YJAENbHAs TEIJIOTa IJIABJICHUS.
[TapoobOpazoBanne u koHmeHcamnus. Mcmapenuwe. Kumenme. YiaenpHas TtemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpAaTypbl KHUIIEHUS OT aTMOC(EepHOro
JABJICHUSL.

BnaxHocTs Bo3myxa.



OHeprus TOIUIMBA. Y IeJIbHAs TEIUIOTA CTOPAHUSL.

[Tpuniuner padotel TernoBbix nsuratened KIIJ[ temnmoBoro aBuratesns.
TernoBble IBUraTENN U 3alATa OKPYKAIOIIEH CPEbI.

3aKOH COXpPAaHEHMS U NIPEBPALICHNS SHEPTUH B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5

L © N D

10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenune nuddysuu.

HaGmoneHnue siBjieHU cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGumroenue TermnoBoro paciimpeHust Tell.

N3menenne namieHus rasa Mnpu M3MEHEHUM 0oO0bEMa W HarpeBaHUM WIIU
OXJIQXKJICHUHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabr reronepenaum.

OxmnaxxieHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn paboThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEMITOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOmnronenue KkuneHus.

HaGmroeHre mocTosTHCTBA TeMIepaTyphl MPH TJIaBICHUU.
Moienu TEIUIOBBIX ABUTATEIEH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJTOHE IITIPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTb JABJICHUS BO3JyXa OT €Tro
00bEéMa M HArpEeBaHUS WIN OXJIAXKICHUS.

[IpoBepka ruIOTE3bl JTUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMITEPaTyPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH DSHEPrud Tella B pe3yJlibTaTe
TEIIOTIEpeIauu U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBACHUS TEIUIOOOMEHA IIPH CMEIIMBAHUHU XOJOJHOW H
ropst4eil BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOTO  BOJIOW  TpHU
TEIJI000MEHE C HAarpEeThIM METANTHISCKUM ITHITHHIPOM.

Onpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OnpeneneHne OTHOCUTEIILHOW BIaXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TEIJIOTHI IIABJICHUS JIbJA.



Pazgen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

OnekTpu3anus Tenl. JIBa poaa 3JIEKTpUUYECKHUX 3apsaoB. BzammojeicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEHUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXTY TeIaMu).

Onektpuueckoe mnone. Hanpspk€HHOCTh 3JeKTpudeckoro mnojs. IIpuHnun
CYINEPIO3ULIUHU IEKTPUUECKUX MO (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpoBOOHMKM M  AMDIIEKTPUKH. 3aKOH  COXPaHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIIOBUSI CYIIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
HNcTtoyHuku mMOCTOSSHHOTO TOKa. JIEMCTBUSA DJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsHKEHUE.
ConpoTuBieHUe MPOBOJHUKA. YIEIBHOE COMPOTUBIIECHUE BellecTBa. 3akoH Oma
1151 yaactka uend. [locienoBaTenbHoOe U apalljieIbHOE COSTUHEHUE TPOBOJHUKOB.

PaGora w MoOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jkoyms—JIeHna.
DNeKTpUUeCcKue e U MOTPeOUTeNIn IEKTpUUeCcKoi s3Heprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHL. B3auMoaelicTBiE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
noyie. MarauTHoe mosie 3eMJIM M €ro 3HauyeHue Mg Ku3HU Ha 3emie. OnbIT
Opcrena. MarauTHoe 1oJie 3JIEKTPUIECKOro Toka. [I[puMeHeHne 31eKTpOMarHuToB
B TEXHHKE. J[efiCTBME MAarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb
NOCTOSIHHOTO  TOKa. Vcrmonb30BaHHWE  BJEKTPOABHUrareleidd B  TEXHMYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue aekTpoMarnuTHoW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. Crnioco0b1 MOJTyYEHHUS ANEKTPUUYECKOU HHEPIUHU.
DNEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpauuu.

DJeKTpHU3alus Te.

JIBa poJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl UHIYKIIHSI.

3aKOH COXpaHEHHUS ANEKTPUUECKHUX 3apsi0B.
[IpOBOTHUKH U AUIIEKTPHUKH.

MoaenupoBaHue CUIIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky NOCTOSSHHOTO TOKA.

JIelicTBUA 3IIEKTPUYECKOTO TOKA.

10. DNEKTPUYECKUHN TOK B KUJIKOCTH.

11. ["a30BbIl pa3psa.

W X N o Uk WD R



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

25.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenune aneKTpruYecKOro HalpsyKEHHUsI BOJIbTMETPOM.

PeocraTt u MarasuH conpoTUBIICHUM.

B3aumopenicTBre NOCTOSIHHBIX MAarHUTOB.

MopnennpoBaHue HEBO3MOKHOCTH PA3AEIEHUS MTOIOCOB MATHATA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OmneiT Opcrena.

MarsuTtHOE 1osie ToKa. DJEKTPOMArHHUT.

JleficTBr€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DNEKTpOJABUraTEb MOCTOSSHHOIO TOKA.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW MHAYKIUU.

Omnerter @apanes.

3aBUCHMOCTh HAIIPaBJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBHUWM €ro
BO3HUKHOBEHHUS.

DIEeKTpOoreHepaTop MOCTOSHHOIO TOKa.

Jlabopamopnuie padbomot u onvimot.

1.

o vk w

10.
11.

12.

13.
14.

OnbITel 1O HAOMIOAEHUIO DJICKTPHU3allMM  TeJl HWHIAYKIHMEH | 1pu
CONPUKOCHOBEHUH.

UccnenoBanne JeWCTBHUS DSIEKTPUUECKOTO TOJISI HAa TIPOBOJHUKU H
TUAJIEKTPUKH.

COopka 1 npoBepka pabOThI AJIEKTPUUECKOM IIEMH MOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO YEpPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAM THOMEPEUYHOIO
CEUYEHUs U MaTepHaa.

IIpoBepka mpaBuia CHOXKEHUS HANPSHKEHUM IIPU IOCIEA0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna [Jsi CHIbBl TOKa MPU MAPAJUIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue padOThI ANEKTPUUECKOTO TOKA, UAYILIETO Yepe3 pe3UcCTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BbIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJI narpesares.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSIHHBIX MarHUTOB.



15. I3yyeHne MarHuTHOTO NOJIsL MIOCTOSIHHBIX MAarHUTOB MPU UX 00bEIMHEHNUN
U pa3JelICHNM.

16. MccnenoBanue OeUCTBUS IEKTPUUECKOrO TOKA HA MAaTrHUTHYIO CTPEJIKY.

17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI  B3aUMOJECHCTBHS
KATYILIKM C TOKOM U MarHuTa OT CWJIbI TOKA U HAIIPABJIECHUS TOKA B KaTYIIIKE.

18. M3yueHue AeiCTBUSA MarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTaHOBKH.

21. OOBITBl MO MCCHEAOBAHUIO SIBICHUS DJJIEKTPOMATHUTHOM WHIYKIMU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUsT U HaIpPaBJICHUsS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHOMepHOe NpsiMOJIMHETHOE ABMKeHUE. CpeHsas U MTHOBEHHas
CKOpOCTb TeJia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe nBmkeHue. CB0OOIHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpalieHwus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTEnbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hptotona. BTopoit 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUUI CyNIEpIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmmuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue marepuaibHOW TOYKUA. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOUIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TENa, TOTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIH. [0TeHIIManbpHas sSHeprus CxaTou npyxuHbl. Knnetnueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.



S

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

HalmroneHre MexaHM4eCcKOro JIBHXKEHUS! Te€lla OTHOCUTENIBHO Pa3HBIX TEI
OTCUETA.

CpaBHeHME TyTE€d W TPACKTOPUN ABUKEHUA OJHOTO W TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS NPSIMOJIMHENHOTO JIBUKECHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBuxkeHus Tea 1Mo OKPy>KHOCTH.

HaGmonenne MmexaHu4ecKuX SIBICHUM, TPOUCXOIAIINUX B CUCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KabuHeTa QU3HKH.

3aBUCUMOCTh YCKOPEHHUsS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmronenne paBeHcTBa CHUIT IPU B3aUMOICHCTBUU TE.

HN3meHeHue Beca Tena npu YCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca Npu B3aMMOJIEUCTBUHU TEI.

[IpeobpazoBanus SHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMMyJbca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JBUKEHUS.

CoxpaHeHrne MEXaHUUeCKON IHEPTUH TIPH CBOOOTHOM I1aJICHHH.
CoxpaHeHue MEXaHWUYECKOM PHEPTUM MIPHU JIBUKEHUM TEJa MOJT 1€HCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEWUIIEr0 PaBHOMEPHOTO
JBUKEHUS TIApUKa WA TEISKKH.

Onpenenenne cpeaHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenue yCKOpEHHsI Tela MPU PABHOYCKOPEHHOM JBUKEHUU IO
HaKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJbHOM CKOPOCTHM MTYTH OTHOCSTCS KakK psAa HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue kKo3ppuLMeHTa TPEHUS CKOJIbXKEHUS.

Ornpenenenue KECTKOCTA NPYKUHBI.



9. Omnpenenenuie padOThl CUIIbI TPEHUS PU PABHOMEPHOM JABUKEHUU TeJa 110
TOPU30HTAILHOM ITOBEPXHOCTH.

10. OnpesnenieHne  paboOThl  CUJIBI  YIIPYrOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBMXKHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHHS DHEPTHH.

Pasznen 9. Mexanun4yeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJECOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTremMaTHudeCcKUuii U NpYKUHHBIA MasTHUKU. IIpeBpainenue
SHEPTUU MPH KOJIEOATEIHHOM IBUKEHUU.

3aryxaromme — kosneOanus.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOHCTBA MexXaHWYeCKMX BOJIH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
yIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmonenune koneGaHuii Ten MOJ NEWCTBUEM CHIIBI TSXKECTH M CHIIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TPy KHUHE.

HaGmronenre BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

PacnpocTpanenne npogoJIbHBIX U MTONEPEYHBIX BOJH (HA MOAEIH).

HaGnroenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

. AKyCTHYECKUI PE30HAaHC.

./Iaﬁopamopubte pabomul u onvimol.

1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWi MaTeMaTUYeCKOTO
MasTHHUKA.

o v A W N

2. Ompezenenne 4aCcTOTHI U Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanme 3aBUCUMOCTH TiepHoja KOJeOaHUW MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. OmBITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEpuUoAa  KoyieOaHWU
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. W3mMmepenue yckopeHusi CBOOOJHOTO MaICHHUS.

Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJTHBI.



ONEeKTPOMAarHUTHOE  MOJie.  DJIEKTpOMAarHuTHele  BOiHbBL.  CBOMCTBa
3NeKTpoMarHuTHbIX BOJIH. [llkama »nexkTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoaa cera. CkopocTe cBeta. BonHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBI MOOUJIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe AIBJICHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHeEiHOE

pacrnpoctpanenue cBera. 3atmeHusa CoinHua u Jlynsl. Otpaxenue ceera. [Imockoe
3epKano. 3aKOH OTpaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomieHusi cBera. [lonHoe BHyTpeHHee
OTpaXeHue cBeTa. VCcnonab30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOAX.

JIunza. Xox nydeit B muH3e. OnTuueckas cucreMa poroanmnapara, MUKPOCKOIIA
u Teneckorna. ['na3 kak ontuyeckasi cucteMa. bin3opyKkocTs U JaIbHO30PKOCTb.

Paznoxenune Oemoro cBera B crmekTp. Onbitel HerloTona. Crnokenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacHPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHn# B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xox myueit B cobuparoieii TuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpunaun peiicTBus doToarnmapata, MUKPOCKOTA B TEIECKOTIA.
10. Monens ri1asa.

11. Paznoxxenne 6emoro cBeTa B CEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.

LW X N o Uk WD R

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHS CBETOBOTO Jiyya OT yIJa
MaJICHUs.

2. M3ydeHue xapaKTEpPUCTUK U300pakeHHUs TpeaMETa B INIOCKOM 3€pKajie.



3. HccnenoBaHue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUS CBETOBOIO JIy4a OT yria
MaJICHUS Ha TPAHULIE «BO3AYX—CTEKIION.

4. llonyueHune n300pakeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BI.
Onpenenenue (HOKYCHOro pacCTOSHUA U ONTHYECKON CHIIbI cOOMparouiei
JUH3BL.

6. OIBITHI 10 Pa3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnBITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdopna u mnanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u nornouieHrne ceeta atoMmoM. KBaHThl. JInHeYaTbie CIEKTPHI.

PanunoaktuBHOCTh. Anba-, 6eTa- u ramma-uznyudenus. CTpoeHue aTOMHOTO
anpa. HykmonHas wmopens artomHoro sznpa. W3orombel. PannoakTuBHBIE
npeBpauienus. [lepron nomypacnaaa aTOMHBIX SIAED.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsI0OBOTO M MACCOBOTO YHCEIL.
OHeprusi cBsi3M aToMHBIX sifep. CBs3b Macchl W dHEPruM. Peakiuu cuHTe3a U
nenenus sanep. Ucrounuku sueprumn CosiHia u 3BE37.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIECHHUS.

2. CrHekTpbl pa3IMYHbIX Ia30B.

3. Cnektp Bojmopoa.

4. HabGnronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTurka MOHU3UPYIOMINX U3JTYUYECHHH.

6. Peructpanus uznyyeHus NpUpOIHBIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUCHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHUE SHEPrUM YAaCTHII MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOPHUTEIBLHO-0000 1AM MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIITNI MOTYITH IPETHA3HAYCH JIJISi CHCTEMAaTH3aIIH
1 00001IIeHNS TPEAMETHOTO COACPIKAHUS U OTBITA IEATETLHOCTH, TPUOOPETEHHOTO
MpU U3YYCHHH BCEro Kypca (U3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY
TOCY/IapCTBEHHOMY JK3aMEHY MO (pu3uke st 00yJaronimxcs, BHIOPABIIUX JTOT
y4eOHBII TpeaMeT.

[Ipu U3ydeHHU JAHHOTO MOJYJISI PEANM3YIOTCSI U CUCTEMAaTU3UPYIOTCS BUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0OECIEUUBAECTCS TOCTUKEHUE MPEIMETHBIX U



METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHAasi I'PaMOTHOCTb: OCBOCHHUE HAYYHBIX METOJOB HCCIEAOBAHUS
SBJICHUN NOPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUSI, TPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadud, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHUIMNIHANTBHO AEATENBHOCTHBIM XapaKTeP JAaHHOTO pa3/Ielia peain3yercs 3a
CYET TOro, UTO OOYYAIOIIUECs BHITIOJIHSIOT 3aJJaHUs, B KOTOPBIX UM IIpejiaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacrmo3HaBaTh U HAYYHO OOBICHSTH
dbu3uYecKue sIBJICHUS B OKPY KAIOIIEH TPUPOJI€ U MOBCETHEBHON KU3HM;
UCIIOJI30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1Sl POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HauW0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEDP, MTPAKTAYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.
INNIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3NKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

N3yuyenue ¢u3nKy Ha ypoOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs HAMPABIEHO
Ha JOCTH)KEHUE JIMYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEeIbHbIX
PE3YIABTATOB.
B pesynbraTe nzyueHus pu3MKu Ha ypOBHE OCHOBHOT'O 00IIero 00pa3oBaHUs

y oOyudaromierocsi OynyT cOpMUpPOBaHbI CIAEAYIONINE JIMYHOCTHBIE PE3YJIbTAThl B
YacTHu:

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUS OCHOBHOW 00pa30BaTEIbHON IMPOTPAMMBI

oOyuaromumucs (Ha ocHoBe @I'OC 2021 r.) oTpaxkatoT rOTOBHOCTH 00y4aIOIIUXCS

PYKOBOJCTBOBAThCS CHUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPUEHTAUHUA W

paclIMpeHue OMbITa JESITEIBHOCTH HAa €€ OCHOBE M B IMPOIECCE peaH3aLUU

OCHOBHBIX HaINpPaBJICHUN BOCIIUTATEIILHOU €SI TEILHOCTH.

B uyacmu guszuueckoco eocnumanus, Gopmuposanus Kyivmypvl 300p06bs U

IMOYUOHAILHO2O ONIA2ONONYYUSL:

— OCO3HAHUE LICHHOCTH KU3HU;

— OCO3HAHHUE MOCIEACTBUM 1 HEMPUSITUE BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS

AJIKOTOJISI, HAPKOTUKOB, KYpeHUs1) M MHBIX (hOpM Bpeaa 1t PU3ndecKoro

Y TICUXUYECKOTO 310POBbS;

— coOmoenne TpaBwsl OE30MACHOCTH, B TOM YHCJIE HABBIKOB 0€30MacHOTO

MOBEJICHUS B UHTEPHET-CPELIE;

— CIIOCOOHOCTh aJaNTUPOBATHCS K CTPECCOBBIM CHUTYAlUSIM M MEHSIIOIIUMCS

COIMAIbHBIM, HTH()OPMALIMOHHBIM U MPUPOJAHBIM YCIOBUSM,

B TOM YHCJIE OCMBICIISIS COOCTBEHHBIN OMBIT U BBICTpAaNBas NajlbHEUIINE 1EIH;



— YyMEHUE MIPUHUMATh Ce0sl U IPYTUX, HE OCYKIas;

— YMEHHME OCO3HAaBaTh HMOIMOHAIBHOE COCTOSIHME C€0sl U JAPYruX, yMEHUue
YOpPaBJsiTh COOCTBEHHBIM AMOIMOHATBHBIM COCTOSTHUEM;

— c(hOpMUPOBAaHHOCTH HaBbIKa peIeKCUM, PU3HAHKE CBOETO MpaBa Ha OIINOKY U
TAKOT0 K€ MpaBa APYroro 4eioBeKa.

B uacmu mpyooeoco éocnumanus:

— UHTEPEC K MPAKTUYECKOMY M3Y4YEeHUIO TTpodeccuil U Tpyaa pa3iMuHoro poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHUSI U3Yy4aeMOro MPeIMETHOTO 3HAHUS;

— OCO3HaHWE BAXXHOCTU OOYUYEHHUSI HA MPOTSIKEHUU BCEH KU3HU ISl YCIICIIHOU
npodeccuoHaIbHOMN JAEATeTbHOCTH U PA3BUTHE HEOOXOIUMBIX YMEHUMN JIJIsl 3TOTO;
— yBaXX€HHUE K TPYAY U pe3yJibTaTaM TPYJI0BOH JIeATeIbHOCTH.

B uacmu skonoeuueckozo 6ocnumanusi:

— OpHUEHTAIMs Ha TPUMEHECHHUE 3HAHUI U3 COLMAIIBHBIX U €CTECTBEHHBIX HAYK JJIS
peleHns 3ajad B 00JaCTH OKPYXaIIIed cpelbl, IJIAaHUPOBAHUSI TIOCTYIKOB H
OIICHKH MX BO3MOYHBIX MOCJIEACTBUM JIJII OKPYKAIOIICH CPEJIbL;

— TIOBBIIICHHE YPOBHS JKOJOTHYECKOM KYJIbTYPhl, OCO3HAHHE TIJI00ATBLHOTO
XapaKTepa dKOJOTUUECKUX MPOOIeM U MyTel UX PEIICHHUS;

— OCO3HAHME CBOCH POJM KaK TpakJAaHWHA M TMOTPEOUTENST B YCIOBUIX
B3aMMOCBSI3U MIPUPOHOM, TEXHOJIOTUUECKON U COIIMAIBHOM CPE/l.

B uacmu npunamusa yennocmu HayyHo20 NOZHAHUA:

— OpHUEHTalus B JCSATEJIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
npe/icTaBlIeHu 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, MPUPOJIBI U
00IIeCTBa, B3aMMOCBS34X YeJIOBEKa C MPUPOJIHON U COLMAIBHOMN Cpeioi;

— OBJIQZICHUE A3BIKOBOW M YUTATEIBbCKOW KYJBTYPOU KaK CPEICTBOM MO3HAHUS
MUDA;

— OBJAJICHME OCHOBHBIMH HABBIKAMHU HCCIIEIOBATEIBCKON  JESTEIHHOCTH,
YCTaHOBKAa HA OCMBICIICHHUE OIbITa, HAOMIOACHUH, TOCTYNKOB M CTPEMIJICHUE
COBEpPIICHCTBOBATh MYTH JIOCTUKEHUS WHAUBUAYAIBHOTO W KOJJIEKTUBHOTO
Onaromomyyusi.

[TpumenutensHo K PI'OC 2010 1. MOKHO TOBOPUTH O CBSI3U C JOCTHKEHUEM
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS OCHOBHOW 0O0pa30oBaTEIBLHOM MPOTPaMMBI
OCHOBHOTO 0O0IIero o0Opa3oBaHUs, OTPAXAIOIMHUX TOTOBHOCTh M CIIOCOOHOCTH
oOyJarmmxcs K CaMOpPa3BUTHIO MW  JUYHOCTHOMY  CaMOOMPEIEICHUIO,
chOpPMHPOBAHHOCTh WX MOTHBAlMM K OOYYCHHIO W IICJICHANPABICHHOMN
MMO3HABATEIBHOM  JAESTEIBbHOCTH, CHUCTEMBl  3HAYUMbBIX  COIMAIBHBIX U
MEKIIMYHOCTHBIX OTHOILIEHHUH, [IEHHOCTHO-CMBICJIIOBBIX YCTAHOBOK, OTPa’KAIOIINX
JUYHOCTHBIE MW TPAXKIAHCKHE TMO3ULIUHU B  JEATEIbHOCTH, COLIMAIbHBIC
KOMIIETEHI[MU, TIPABOCO3HAHKE, CIOCOOHOCTh CTABUTH LIEJIU U CTPOUTD )KU3HECHHbBIE



IUIaHbl, CHOCOOHOCTb K  OCO3HAaHUIO  POCCHUMCKOM  HMJIEHTUYHOCTH B
MIOJUKYJIBTYPHOM COLIMYME, B TOM YHUCIIE

«2) (¢GopMHpOBaHUE OTBETCTBEHHOIO OTHOIICHHMS K YYEHHUIO, TOTOBHOCTH U
CIIOCOOHOCTH O0YYaIIIUXCSA K CAaMOPA3BUTHIO U CaMOOOpPA30BAHHMIO HA OCHOBE
MOTHBAllMd K OOYYEHHIO M TMO3HAHHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHHIO
JanbHeHIed HHIUBUIYAIbHON TPaeKTOpUU 00pa3oBaHus Ha 0a3e OPUEHTUPOBKHU
B Mupe npodeccuit u mpodecCuoHaIbLHBIX NPEANOYTEHUN, ¢ YIETOM YCTOMYUBBIX
MO03HABATEJIbHBIX HMHTEPECOB, a TAK)KE HA OCHOBE (POPMUPOBAHHUS YBAKUTEIHHOTO
OTHOILEHUS K TPYAY, PA3BUTHS OIBITA YYAaCTUSA B COLMAIIBHO 3HAYUMOM TPYIE;

3)  ¢QopmupoBaHue = LEIOCTHOIO  MHUPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY VYpPOBHIO Da3BUTHUA HAayKM U OOIECTBEHHOM MpPaKTUKH,
YUUTBIBAIOILIETO COLUANTBHOE, KYJIBTYPHOE, SI3bIKOBOE, 1y XOBHOE MHOT000pa3ue
COBPEMCHHOI'0 MHUpa; <...>

8) hopMupoBaHUE IEHHOCTH 3/I0POBOTO M 0€30MacHOro 0dpasa Xu3Hu; <...>

9) ¢dopmupoBaHre OCHOB JKOJOTHYECKON KYyJIbTYpbl, COOTBETCTBYIOIIECH
COBPEMEHHOMY ypPOBHIO JKOJIOTUYECKOIO  MBILUICHUS, pPa3BUTHUE  OIbITA
HKOJIOTHYECKH OPUEHTHUPOBAHHON pe(IECKCUBHO-OIIEHOUYHON W TMPaKTHUUYECKOU
NEATENIbHOCTU B )KU3HEHHBIX CUTYaLUAX).

METAIPEJMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOCHHS PpOTrpamMMBI 10 (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydJaromerocs OyayT copMHpOBaHbBl MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIIHE T03HABATEIbHBIC YHUBEPCAIBHBIC YIeOHbIC TEHCTBUS,
KOMMYHUKATHBHBIE  YHHBEpPCaJbHBIC  y4eOHBIC  JICHCTBHUS, PETYJIATHBHBIC
YHHUBEpCAJIbHBIC YICOHBIC IEHCTBUS.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
ba3zoevle nozuueckue oeiicmeusn:

e BBIIBIATH W XapaKTEpPHU30BaTh CYIICCTBCHHBIC IMPU3HAKH OOBEKTOB
(sIBIEHUI);

® YCTaHABJIMBATH CYIICCTBCHHBIM MPU3HAK KIacCU(DHUKAIIMKA, OCHOBAHUS IS
0000ITIeHNS B CpaBHEHUS, KPUTSPHH TIPOBOJIMMOTO aHAIN3a;

e C YyYE€TOM TIPEIJIOKEHHOM 3aJa4y¥l BBISIBISATH 3aKOHOMEPHOCTH U
IIPOTHBOPEUHSI B paccMaTpUBaeMbIX (pakTax, JaHHBIX W HAOIOACHUSAX;
npejyiaraTb KpUTEPHUH ISl BBISIBIICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
BBISIBIIATH JIe(PUITUTHI HHPOPMAINH, TAHHBIX, HCOOXOIUMBIX JIJISl PEIICHHS
IIOCTaBJICHHOH 3aJa4H,

e BBIIBJISITH NMPUYMHHO--CJEJCTBEHHBIC CBSA3U MPHU H3YYEHHH (DU3MUECKHUX
SIBIICHUU U TTPOIIECCOB;



JeNaTh BBIBOJBI C WCMOJB30BAHMEM JCAYKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIIOUEHUH 10 aHaOTHH, POPMYIHUPOBATH TUIIOTE3BI O B3aUMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENTFHO BHIOMPATh CIIOCO0 pelieHus yueOHol pusnaeckoi 3aaaun
(cpaBHEHHE HECKOJbKMX BapUaHTOB peEIIeHHs, BbIOOp Haubonee
MOIXO/SIIEr0 ¢ Y4ETOM CaMOCTOSTENIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3zoevie uccneooeamenvckue oelicmeus.

IIPOBOJHUTH TIO CAMOCTOSITEIBHO COCTABICHHOMY TUTAHY OTIBIT, HECIIOMKHBIH
(U3HYECKHI SKCTICPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE TI0 YCTAHOBJICHHUIO
0COOEHHOCTEH 00BbEKTa U3YUCHUS, IPUUUHHO-CIICICTBEHHBIX CBSI3CH 1
3aBUCUMOCTEH 00BEKTOB MEXKAY COOO;

OIICHMBATh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaIHio,
TIOJIYYCHHYIO B X0JI€ HCCIICAOBAHUS WIIH SKCTICPUMECHTA;

CaMOCTOATEIBLHO (POPMYJIMPOBATH OOOOIIECHUS W BBIBOJIBI 110 Pe3yJbTaTaM
NPOBEIEHHOTO  HAOJIOJCHMS,  OMbITA,  KMCCICIOBaHUS,  BIIAJICTh
UHCTPYMEHTAMH OIICHKH JIOCTOBEPHOCTH IIOJIYYCHHBIX BBIBOJIOB H
000011IeHHI;

NPOTHO3UPOBATh  BO3MOXKHOE JalbHEHIee pa3BUTHE  (DU3HMUECKHUX
IPOIIECCOB, a TAaKXKe BBIIBUTATH MPEATIONOKEHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTAX;

UCTIOJIh30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;
(GopMyTUpOBaTH BOIPOCH], (DUKCHPYIOIIME PAa3pbIB MEXKIY peajbHBIM H
KEIATEIIbHBIM ~ COCTOSIHUEM  CHUTyallud, OOBEKTa, CaMOCTOSATEIHHO
yCTaHABJIMBATh KCKOMOE ¥ JJAHHOE;

dbopMupoBaTh THMNOTE3y OO0 HCTUHHOCTH COOCTBEHHBIX CYXICHUU U
CYXJICHUU IPYTUX, apTYMEHTHPOBAThH CBOIO IMO3UIINI0, MHEHUE.

Paboma c ungpopmayueii:

[IprMeHATh pa3IuYHbIE METOAbBI, HHCTPYMEHTHI M 3aIPOCHI MPH MOUCKE U
orOope wuHPOpPMAIMK WM JAHHBIX M3 HCTOYHUKOB C Y4ETOM
NIPEITIO’KEHHON yueOHOM 3a/1au U 3aJIaHHBIX KPUTEPHUEB;

Breibupath, aHamm3upoBaTh, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
WHGOPMAIIMIO PA3NTHYHBIX BUAOB U (OpPM TIpeNCTaBICHUS; HAXOIUTh
CXOJIHbIE apTYMEHTHI (MOATBEPKIAIOIINE UIIA OMPOBEPraloOIINe OAHY U TY
KE UJICT0, BEPCHIO) B PA3IMYHBIX WHOOPMAITMOHHBIX ICTOYHUKAX;
CaMocCTOSTENbHO  BBIOMpATh ONTUMAIBHYIO (QOpMy TIpeICTaBICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
cXxeMaMu, JuarpaMMaMu, HTHOU rpadukoi 1 uXx KOMOMHAIUSIMU;
OuenuBaTh HaAEKHOCTh MHGOPMALMU O KPUTEPUSIM, MPEITIOKEHHBIM
MeJJarornueckuM pabOTHUKOM WU C(HOPMYITUPOBAHHBIM CAMOCTOSATENBHO;



D¢} pexTrBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HHPOPMALIUIO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
Obwenue:

BBIPaKATh ce0s1 (CBOIO TOUKY 3PCHUSI) B YCTHBIX U THCBMEHHBIX TEKCTAX;

B XOJl¢ auaiora W (WiIM) JUCKYCCHM 3aJaBaTh BOIPOCHI IO CYIIECTBY
oOcyXJ1aeMOM TeMbl M BBICKa3bIBaTh WJEH, HAICJICHHbIE Ha pEIICHUE
3aJa4d M MOAJEp)KaHUE OJ1aro’KenaTeabHOCTH OOIIEHHS; CONOCTaBIATh
CBOM CYXIEHUS C CYXKICHHUAMH JPYTUX YYaCTHUKOB JIMAJIOTa,
0oOHapy’KUBATh Pa3IMUUE U CXOACTBO MO3UIIHIA;

nyOJIMYHO  MPEACTaBIATH  pe3yjbTaThl  BBIMOJIHEHHOTO  ONbBITA
(9KCIepUMEHTa, HCCIEOBaHUs, MPOEKTa); CaMOCTOSITEIbHO BBIOUPATH
dopMar BBICTYIUIEHHS C Y4YETOM 3a/lay MpEe3eHTAlUd U OCOOEHHOCTEH
ayJIMTOPUU U B COOTBETCTBUU C HUM COCTABISATH YCTHBIE€ U MHUCbMEHHBIE
TEKCThI C UCTIOJIB30BAHUEM HILTIOCTPATUBHBIX MaT€pPHAJIOB;

BOCIIPUHMMATh U (OPMYIMPOBATH CYXKJCHUS, BBIPAXKaTh OSMOIUU B
COOTBETCTBHUM C 1I€JIIMM U YCIOBUSMH OOILEHHS;, pacro3HaBaTh
HeBepOasibHbIEe Ccpe/cTBa OOIIEHUs, MOHMMATh 3HAYEHHE COIUATBHBIX
3HaKOB, 3HAaTh M PaclO3HaBaTh MPEANOCHIIKA KOHM)IUKTHBIX CUTyallUd U
CMSr4aTh KOH(JIMKTHI, BECTH MIEPETOBOPHI; TOHUMATh HAMEPEHUS IPYTHUX,
HPOSIBJIATh YBA)XKUTEIBHOE OTHOLIEHUE K COOECEeAHMKY U B KOPPEKTHOM
dopme popMyIUpPOBaTH CBOU BO3PAXKEHUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopzanuzayus:

BBISIBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalUsIX, TPEOYIOIIMX
JUTsE petieHust GU3NUEeCKUX 3HAHHI; CAMOCTOATEIHLHO COCTABISATh AITOPUTM
pemieHuss (QU3MYECKON 3adaud WIM TUTaHA HWCCIEAOBAHHS C YYETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
npeaJiaraeMble BapuaHThl PELICHUI;

OpPUEHTHPOBATHCA B  PA3IMYHBIX MOAXOJAX MPUHATUS  PELICHUI
(MHAMBUAYaAJIbHOE, MPUHATHE PELICHHUS B TPYIIE, MPUHATHE PEIICHUI
TPYTITION);

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

Camokonmpov:

BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIUMU U PedICKCUU;
BHOCUTb KOPPEKTHUBHI B JICATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
M3MEHUBIIHUXCS CUTYalUi, YCTAHOBJICHHBIX OIMOOK, BOSHUKILIHUX
TPYAHOCTEN;



L4 I[aBaTB AZICKBATHYIO OLICHKY CUTYAllMU U IIpC/JiaraThb IJjIaH e€ HU3MCHCHUAA,

YUUTHIBATh KOHTEKCT ¥ TPEIBHUACTh TPYAHOCTH, KOTOPHIE MOTYT
BO3HUKHYTh TIPH PEIICHUHM YYeOHOW 3a7aud, aJanTHPOBaTh pEIICHUE K
MEHSIOIUMCS  OOCTOSITENIbCTBAM; OOBSCHATH TMPUYHHBI JOCTHKEHUS
(HeIOCTYDKCHMS)  PE3yJIbTaTOB  JICATCIBHOCTH,  JaBaTh  OICHKY
IPHOOPETEHHOMY OIBITY, YMETh HaXOJUTh IMO3UTUBHOE B MIPOU3OIIESIIICH
CUTYaIlUH; OIICHUBATh COOTBETCTBUE PE3YJIbTATA IEIH U YCIOBHSIM.
Imouuonanvholii UHMeENIEKM:

PaznnuaTh, Ha3bIBaTh M YIIPABIATH COOCTBEHHBIMU AMOIIMSIMU M SMOITUSIMHA
JPYTHX; BBISBISTH W aHAJIU3UPOBATh MPUYHHBI SMOIUH; PETyIUpOBATH
croco0 BBIPAYKEHUS IMOIIUH.

NPEAMETHBIE PE3YJIBTATBI

K xonIy oOyuenusi B 7 Kjaacce mpeMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BaTh  TOHATHS: (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0/IEHUE, JKCIEPUMEHT, MOJENb, TUIIOTE3a, CAUHUIIBI (HU3UIECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSHHS BellecTBa (TBEPIOE,
KHUJKOe, Ta3z000pa3HOE), MEXaHWYECKOe JBIDKCHHE (paBHOMEpHOE,
HEpaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cHuIa, nedopmanus (ympyrasi, TJIacTUYECcKasi), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

pasnmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHHUE YaCTHIl BEIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPAaBHOMEPHOE  JIBIDKCHUE,  HHEPIA,
B3aUMOJICHCTBHE TEJI, PAaBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOW OCHIO
BpallleHus, Tiepeada JaBicHUs TBEPIBIMU TEIaMU, )KUIKOCTIMHU U ra3aMu,
atMoc(epHOe daBJCHUE, IUIaBaHWE TeEJ, IPEBpaAlIeHUS MEXaHHYECKOMN
SHEPryuu) MO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX TAHHOE (PU3HYECKOE SBJICHHUC;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBJICHUH B
OKpY)KaloIlleM MHpE, B TOM 4YHuCie (U3UYECKHUE SBICHHS B TPHUPOJC:
MPUMEPHI JIBMOKEHUSI C Pa3IMYHBIMU CKOPOCTSIMH B JKMBOM U HEXKUBOU
NpUPOJE, JCHCTBHE CWIBI TPEHUS B MPUPOJAE M TEXHHUKE, BIUSIHUE
aTMOC(EpHOT0 JaBJICHUS Ha KUBOW OpPraHU3M, IJIaBaHHWE PBIO, phlYaru B
TeJie YeJIoBeKa, IPU ITOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B YUEeOHYIO,
BBIICIISITH CYIIECTBEHHBIC CBOMCTBA (TTPU3HAKN) (DU3UUCCKHUX SBICHUM;
OTNHUCHIBaTh U3YYCHHBIC CBOMCTBA TENl M (DU3UUECKUE SBICHUS, HUCIOIb3YS
bu3rUecKre BEIMYUHBI (Macca, 00bEM, TIIOTHOCTH BEIIECTBA, BPEMS, MyTh,
CKOpPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYT'OCTH, CHJa TSIKECTH, BEC Tela,



cujia TpeHus, AaBjeHue (TBEPAOro Tena, KUIKOCTH, Ta3a), BHITATKUBAOIIAs
cuja, MeXaHudeckas padoTa, MOIIHOCTh, IUIEUO CHJIBI, MOMEHT CHIIbI,
KOO(PPUIIMEHT TONE3HOr0 JEeUCTBUSI MEXaHU3MOB, KHHETHYECKas U
MOTEHIIMANbHAsl DHEpPrus), MpU OMNUCAHUU MPABWIBHO TPAKTOBAaTh
(bU3UYECKUI CMBICI UCTIONB3YEMbIX BEIMUMH, UX 0003HAYEHUS U €IUHUIIBI
bU3UYECKUX BEIMYMH, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIIME JIAHHYIO
bU3NMYECKYI0 BEJIMYMHY C JAPYTUMU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBJICHUS U MPOIECCHI,
UCIIONIB3Ysl TIpaBUJia CJIOXEHUsI CUJl (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBWJIO paBHOBECHUs pbiuara (0J0Ka),
«30JI0OTOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHMYECKON
SHEPruM, MpPU OSTOM JaBaTh CIOBECHYI (OPMYJIHUPOBKY 3aKOHA U
3alMChIBaTh €r0 MAaTEMATUUYECKOE BHIPAXKEHUE;

O0OBSICHATh (U3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIIE
U B KOHTEKCT€ CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh TIPUUUHHO--CJICICTBEHHBIE CBSI3M, CTPOUTH OOBsicCHeHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3aJayu B 1—2 JEHCTBHS, WCIOJB3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIIME (HU3MUECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBUS 3aJlayyl 3aMUChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUYECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOAUTH PACUETHI, HAXOJIUTH CIPABOYHbBIC
JaHHBIe, HEOOXOANMBIE ISl PEIICHUs 3a7a4, OIEHWBATh PEATUCTUYHOCTD
MOJIY4EeHHON (DH3NUECKON BEITMYMHBI,

pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEUIUTh TpPH TMOMOIIU
(bu3MUeCKrX METOIOB, B OTIMCAHUM MCCIICIOBAHUS BBIJECISTH IPOBEPSIEMOE
IPEANoJIoKEHUE (TUIIOTE3Y), Pa3IN4YaTh U UHTEPIPETUPOBATH MOJTYUEHHBII
pe3yNbTaT, HaXOJWUTh OMIMOKKM B XOJI€ ONBITA, JElaTh BBIBOJBI MO €ro
pe3yJibTaTam;

IPOBOAUTH OMBITBI 1O HAOMIOAEHWUI0O (PU3MYECKUX SBICHUH  WIH
bu3HUeCcKuX CBOMCTB Tell: GOPMYITHPOBATH MPOBEPSEMBIEC TIPEATIOTOKEHNUS,
coOupaTh YCTAaHOBKY M3 TPEIJIOKEHHOTO 000pYAOBaHUS, 3aTUCHIBATH XOT
ombITa U GOPMYITHPOBATH BEIBOIBI;

BBITIOJIHATh TPSAMBIE HM3MEPEHUS PACCTOSAHUS, BPEMEHHM, MacCChl Tela,
o0béMa, CHIBI W TEMIIEpaTyphl C WCIHOJIB30BAHMEM aHAJIOTOBBIX U
uGpoBBIX TPHOOPOB, 3aMUCHIBATH TOKa3aHUS MTPHOOPOB C YIETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHMUIA;



MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIIMUMHBI OT
JIPYrol C UCIMOJb30BaHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH MYTHU
PaBHOMEPHO JABMKYLIETOCS T€a OT BPEMEHH JIBUKEHUSI TEJIA, CUJIbI TPEHUS
CKOJILXKEHUsI OT Beca Teja, KadecTBa OOpabOTKU IMOBEPXHOCTEU Tel U
HE3aBHUCUMOCTH CWJIbl TPEHHS OT IUIOIIAJA CONPUKOCHOBEHUS TEJ, CHUJIBI
YOPYTrOCTH OT YJIMHEHUS TMPYKUHBI, BBITAIKUBAIONIEH CUJIIBI OT 00BhEMA
MOrPYKEHHOM YaCTH TeEJIA U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUMN
IJIaBaHUs TEJ, YCJIOBHM paBHOBECHS pblyara u OJOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUU  y4eOHOTO MCCJEAOBaHUs, COOMpaTh YCTAHOBKY U
BBITIOJIHSITh M3MEPEHUS, CIeAys MPeIOKEHHOMY IUIaHy, (UKCHUPOBATh
pe3yabTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUJIC
PEAJIOKEHHBIX TabJMIl U TpauKOB, JeaTh BHIBOABI MO pe3yJbTaTam
UCCIIEJOBAHUS;

IIPOBOJIUTh KOCBEHHBIC H3MEpEHUs] (U3UYECKUX BEJIUYUH (IJIOTHOCTH
BEILIECTBA )KUJKOCTH U TBEPIOTO TeJa, CUJIa TPEHUSI CKOJIBKEHUSI, IaBJICHUE
BO3/yXa, BBITAJIKUBAIONIAA CHUJIA, JICUCTBYIOIIAss Ha TMOTPYKEHHOE B
KUJIKOCTh  TeNo, KOAP(UIMEHT TOJE3HOT0  JIEUCTBUS  MPOCTHIX
MEXaHU3MOB), CIEays MPEIJI0KEHHOWM HWHCTPYKLUHUHU: TMPU BBIIOJIHEHUU
U3MepeHuil coOupaTh SKCIEPUMEHTAIBbHYIO YCTAaHOBKY W BBIYHUCISATH
3HAYEHHE UCKOMOU BEIINYMHBI;

coOJI01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000pyaOBaHUEM;

yKa3blBaTh MPUHIUIBI IEUCTBHUS MPUOOPOB M TEXHUUYECKHX YCTPOWCTB:
BEChI, TEPMOMETpP, IWHAMOMETp, COOOIIAONIMECS COCYAbl, OapoMmerp,
phIyar, MOJBUKHBIM U HETIOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepu30BaTh TMPUHLUINBI  JACHCTBUS  U3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HMX ONHcaHus (B TOM YHCIE:
NOAIIUITHUKHA, YCTPOWCTBO BOJOINPOBOJA, THAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), UCIOJIb3YSl 3HAHUS
0 CBOMCTBaX (PM3MYECKUX SBICHUN  HEOOXOIUMBIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOIUTHE  TpUMEPHl  (HaXoauTh  WHOOpPMAIMI0O O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHHUSI HOPM
3KOJIOTMYECKOTO MOBEAECHHUS B OKPYKAIOLIEH CpEE;

OCYLIECTBIISITh OTOOp HWCTOYHUKOB uHpopmanuu B HHTepHeTe B
COOTBETCTBUH C 3aJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS



3HaHUW © TYyTEM CpaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIACIATH
nHPOPMAIMIO, KOTOpas SIBISAETCS MPOTHUBOPEUYMBON WM MOXKET OBITh
HEOCTOBEPHOM;

MCIIOJIB30BaTh MPH BHITIOJHEHUH yUEOHBIX 3a/laHUi HAy4YHO--TIOMYJISPHYIO
auTeparypy GU3NYECKOTo COACPKAHMS, CIIPABOYHBIC MaTePUaIbl, PECYPCHI
cetu MHTepHeT, BhaaeTb NpuéMaMU KOHCIEKTUPOBAHHS  TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHCHMEHHBIC W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIUN (HU3HUECKOTO COACPIKAHUSA, B TOM
qrcIie MyOJUYHO JIeIaTh KpaTKue COOOIICHHUS O pe3yibTaTax MPOSKTOB HITH
y4eOHBIX WCCIIEIOBAHMA, TIPU 3TOM TPaMOTHO HCTOJIb30BaTh W3YUYCHHBIN
NOHATUHHBIA amnmapaT Kypca (U3HWKH, COMPOBOXAATH BBICTYIICHUE
IIPE3CHTALNEN;

NPy BBHIMIOJTHCHUH YYEOHBIX IMPOCKTOB W HWCCIEIOBAHHNA pacTpeaciisiTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBHHM C ITOCTABJICHHBIMH 3aJ]a4aMH,
CIICTUTh 32 BBHIMIOJHCHWEM IUIaHA JCWCTBUH, aJCKBATHO OIICHUBATH
COOCTBEHHBIH  BKJAX B  JCATCIBHOCTh  TPYIIbBI,  BBICTPAUBATh
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBHE, yYUTHIBasE MHCHUE OKPYKAIOIIHX.

K xoniy oOyuenusi B 8 Kiacce nmpeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BATh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKECHHE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(HbBIe TeJa, HACBHIIEHHBI W HEHACHIIIEHHBIA TMap, BIAXHOCTD
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSI HHEPIus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKHUI 3apsil, AIEKTPUUYECKOE T0JI€, TPOBOJHUKHU
U JURJIEKTPUKH, IOCTOSHHBINA SJIEKTPUUECKUN TOK, MATHUTHOE TIOJIE;
pasznuyath SBICHUS (TEIUIOBOE PACIIMPEHUE M C)KaTHe, TeIUlonepenaya,
TEIUIOBOE PAaBHOBECUE, CMAYMBAHUE, KANMJUISIPHBIC SIBICHUSA, UCIIAPEHUE,
KOHJICHCAIlMs, IUIABJICHHE, KpUCTaM3anusa (OTBEpAEBAaHUE), KUIICHHUE,
TeIUIonepe1ada (TeTI0NpPOBOJHOCT, KOHBEKIH, U3IIy4YeHue),
AJIEKTpU3aus TeJl, B3aUMOJECHUCTBUE 3apsAN0B, NEHUCTBUS AJIEKTPUUECKOIO
TOKAa, KOPOTKOE€ 3aMBIKaHHE, B3aWMMOJCHCTBUE MAarHUTOB, JIEWCTBUE
MarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIIUS)
0 ONHWCAaHUK) MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHHUE;

pacmo3HaBaTh TPOSBICHWE W3YYCHHBIX (U3MUECKHX SBICHUN B
OKpYXaloleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KalWUISIPHBIE SBICHUS B IPUPOJE,
KpUCTauibl B mnpupone, uznydeHue CosHIA, 3amep3aHue BOJOEMOB,



MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, AIEKTPUYECKHE
ABJICHUS B atMmocdepe, 3JIEeKTPUYECTBO >KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMJiu, Apend Moa0COB, pOJIb MATHUTHOTO MOJS ISl )KM3HU Ha 3emle,
MOJIAPHOE CHUAHHME, NpPU HSTOM MEPEBOJUTh MNPAKTHUYECKYIO 3ajady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHbIE CBOMCTBA (NMpU3HAKU) (PU3MUECKUX
SIBJICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TeN M (PU3NYECKUE SIBICHUS, UCTIONIB3YS
(u3nueckre BENIMYUHBI (TeMIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO
TEIUIOThI, yJedbHas TEIUIOEMKOCTh BEIIECTBAa, yJeJdbHas TeIioTa
IUTABJICHUS, YJelbHas TeIoTa MnapooOpa3oBaHus, YZAENIbHas TEIUIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MaIIUHbI, OTHOCUTENbHAS BIAXKHOCTb BO3/1yXa, dJIEKTPUUECKUH 3apsij, CUIIa
TOKa, DJEKTPUUYECKOE HaIpSIKEHUE, CONPOTUBICHHE MPOBOJHUKA,
yJIeTTbHOE COMPOTUBIIEHHUE BEIIECTBA, pa00Ta U MOIIHOCTh AJIEKTPUUYECKOTO
TOKa), MPU ONHCAHUM TMPABUIBHO TPAKTOBATh (PUIWYECKUNH CMBICI
UCIIOJIb3yEeMbIX BETUYMH, 0003HaYEHUS U €IUHUIBI (PU3UUECKUX BEIUUHH,
HaXOAUTh (OPMYIBI, CBS3bIBAIOIIME JAaHHYIO (U3MUECKYI0 BEJIMYHHY C
JIPYTMMH  BEJIMYMHAMHU, CTPOUTH TpadUKU H3YyYEHHBIX 3aBHUCHUMOCTEH
bu3nUecKrX BETUYHH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBJICHHUS W TMPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJIOKEHUS MOJIEKYJSIPHO--KUHETHYECKON TEOpuun
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsijaa, 3akoH OMa ISl ydacTKa LEeIH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUsI SHEPTHUH, IPHU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATUYECKOE BHIPAKCHUE;
OOBSACHATh (PU3MUYECKHE TPOIECCHl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTyalluld MPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISBIIATH
NPUYHMHHO-CIIEJICTBEHHBIE CBSA3H, CTPOUTh OOBSICHEHUE U3 1—2 JTOTHYECKUX
IaroB ¢ Omopod Ha 1—2 W3yYEHHBIX CBOWCTBA (PU3MUYECKUX SIBICHHMA,
(Gu3nYeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiarb pacy€THble 3anadyd B 2-3 JEHUCTBUSA, MCHOJIb3YyS 3aKOHBI M
(Gopmynbl, cBs3bIBaronire (U3MYECKUE BEJIWYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUSL 3aJlayd 3alUChIBaThb KPAaTKOE YCIOBHUE, BBIABIATH HEJOCTATOK
JaHHBIX JUISI pelIeHHs] 3aJayd, BBIOMPATh 3aKOHBI U (POPMYIIHI,
HeoOXoAMMbIE 1751 e€ pelIeHHs, NPOBOAUTH Pacu€Thl U CpPaBHUBATH
NOJIyY€HHOE 3HaueHue (PU3NUECKOM BEJIMUNHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBI, KOTOpPbIE MOXHO pEIIUTh HIpPH HOMOLIU
(pM3HYECKHX METOJOB, HCIOJIb3Yysl ONHUCAHHE MCCIENOBaHUS, BBIIEIATH



MpoBEpsieMOE  MPEINOJIOKEHNUE, OIEHUBATh MPAaBUIBHOCTh MOpPsIKa
MIPOBEJICHUS UCCIICIOBAHMS, JAeaTh BEIBOBI,

MPOBOJUTh OMBITHl 1O HAOMIOJAEHUIO (U3UYECKUX SIBJICHUU WU
bu3UYeCKUX CBOMCTB TeN (KaNmWUIIPHbBIC SIBJICHUS, 3aBUCUMOCTh JaBJICHUS
BO3JlyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHus TpPU HW3JIYYEHUM OT I[BeTa H3JIydaromel (morioiaromniei)
MOBEPXHOCTH, CKOPOCTh MCHApPEHUs] BOJbI OT TEMMEPATYPhl KUJIKOCTH U
wiomaau e€ TMOBEPXHOCTH, OJJIEKTPU3AIUs TeJI U B3aUMOJEHCTBHUE
ANIEKTPUUYECKUX  3aps/I0B, B3aUMOJICUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIU3allUsl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MAarHuTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, CBOWCTBA JJICKTPOMArHuTa,
CBOMCTBa DJEKTPOJBUTATENSI TOCTOSIHHOTO TOKa): (OPMYJIMPOBATH
IPOBEPsIEMbIE MPETIONIO0KEHHS, COOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO
000py1I0BaHMS, ONTUCHIBATH XOJI OIBITA U (DOPMYJIHUPOBATH BHIBOJIHI;
BBITIOJIHSITH MIPSIMbIE H3MEPEHHUSI TEMIIEPATYPhl, OTHOCUTEILHON BIAKHOCTH
BO3/lyXa, CHWJIbI TOKAa, HAMNPSIKCHUS C KCIOJb30BAHUEM aHAJOTOBBIX
npuOOpPOB M JATYMKOB (DU3WYECKUX BEIUYWH, CPABHUBATH PE3YJIbTAThHI
U3MEPEHUH ¢ yuéTOM 3aJ]aHHON a0COIFOTHOM TTOTPENTHOCTH;

IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIMYUHBI OT
OPYroil ¢ UCIHOJBb30BAHMUEM  NPSIMBIX H3MEpPEHUU  (3aBUCUMOCTH
CONPOTUBIICHUSI MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAU IONEPEYHOTO
CEYEHUS U yIEJIBHOIO CONPOTHUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIET0 4Yepe3 NPOBOJHMK, OT HANpSKEHHsT Ha MPOBOJHHKE,
UCCIEOBAHMUE TIOCJIENOBATEIIBHOTO M MApPaJUIENbHOTO  COEIMHEHUI
IPOBOJAHUKOB): TUIAHUPOBATH HCCJIEAOBaHUE, COOMpPATh YCTAHOBKY W
BBITIONHATh M3MEPEHUs, CIENys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI OTYYSHHON 3aBUCUMOCTH B BHJIE€ TAOJIUIl U TPadUKOB, 1€TaTh
BBIBOJIbI 110 PE3YJIbTAaTaM HCCIIEI0BAHUS;

IPOBOAUTh KOCBEHHBIE H3MepeHus: (U3MYECKUX BeNMMYMH (yIenbHas
TEIUIOEMKOCTh ~ BEIECTBA, COMPOTHBICHUE TMPOBOJHUWKA, paboTra W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHHPOBATH HM3MEPEHHs, COOMpaTh
AKCHEPUMEHTAIbHYIO YCTAHOBKY, CIIelysl MPEMJIOKEHHON MHCTPYKUHH, U
BBIYHCIISIT 3HAUEHUE BEITMYUHBI;

coOmro1aTh TIpaBuiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
00opyT0BaHUEM;

XapaKTepu30BaTh TMPUHINNBI  JCHCTBUS W3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPON HAa UX ONMHUCAHUS (B TOM YUCIIE: CUCTEMA
OTOILJICHUS JOMOB, TUTPOMETP, MapoBas TypOrHa, aMIIepMETP, BOIbTMETD,
CYETUHMK DJIEKTPUUECKONM SHEPruu, >IECKTPOOCBETUTEIbHBIE MPUOOPHI,



HarpeBaTeIbHbIE AIIEKTPOIPUOOPHI (mpumepsl), AIEKTPUUYECKHE
MPEIOXPAHUTEIH, IIEKTPOMArHUT, 3JIEKTPOABUTATENIb TOCTOSHHOT'O TOKA),
UCIIOJIb3Yysl 3HAHMSI O CBOMCTBaxX (PU3MYECKUX SBICHUA U HEOOXOAUMBIE
(u3znyecKkre 3aKOHOMEPHOCTH;

e pacmo3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTEIbHBIE
IpUOOPHI O CXeMaM M CXeMaTUYHBIM PUCYHKaM ((KUAKOCTHBIN TEPMOMETP,
TEPMOC, TCUXPOMETpP, TUTPOMETP, JABUIaTelb BHYTPEHHETO CrOpaHMs,
ANEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl JJIEKTPUYECKUX Lenend ¢
NOCJIEIOBATENIbHBIM U MapaJIICNIbHBIM COEMHEHUEM 3JIEMEHTOB, pa3inyas
yCIIOBHBbIE 0003HAYEHUS AIIEMEHTOB AJIEKTPUUYECKUX LIeTIeH;

e TPHUBOAWTH TpHUMEpHl (HaXOAWTH WHQPOPMALMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3MYECKUX 3HAHMM B IMOBCEIHEBHOMU
KU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHud ¢ nMpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHUS B OKpYXKaIOlIeH cpelie;

e OCYHIECTBISATH IMOUCK HMHPOpMAUU (DUIUYECKOTO COACpN AHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIMXCS 3HAHUM W TYTEM CpaBHEHUS
JIOTIOJTHUTEIIBHBIX UCTOYHUKOB BBIJCIATH HH(OPMAIIHIO, KOTOPASI SBIISETCS
IPOTUBOPEUYUBOM WIIM MOXKET OBITh HEIOCTOBEPHOM;

e HCIOJb30BaTh IIPU BBINOJHEHUH YUEOHBIX 33JlaHUN HAyYHO--TIOMYJISIPHYIO
nuTeparypy GU3NYECKOro COAEp KaHUsl, CIPABOYHBIE MATEPHAJIbI, PECYPCHI
cetu MHTepHeT, BnaaeTb NpuéMaMU KOHCIEKTHPOBAHMS  TEKCTa,
npeobpa3zoBaHus HHPOPMAIMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IpYIYIO;

e CO3/1aBaTb COOCTBEHHBbIE NMHCHMEHHBIE M KpPAaTKHE YCTHBIE COOOILEHUS,
0600mass wHPOpMANMIO W3 HECKOJBKUX HMCTOYHUKOB (PU3NUECKOTO
COJIepKaHusl, B TOM YUCIIE ITyOJIMYHO MIPEICTABIATh PE3YIbTaThl IPOEKTHOM
WIN HCCIIEA0BATENbCKON EITEIbHOCTH, IIPH ’TOM I'PAaMOTHO UCIOIb30BaTh
U3YYCHHBI TIOHATHWHBIA ammapar Kypca (HU3uMKH, COMPOBOXKIATH
BBICTYILJIEHUE TIPE3CHTallUeH;

e IIPU BBHINOJHEHUH YYEOHBIX MPOEKTOB W UCCIENOBAHUN (PU3HMUECKUX
IPOIIECCOB PACIpENesATh OO0SI3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJlauaMu, CIICUTH 3a BBIIIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIH BKIJIAJ B
JesITeIbHOCTh TPYIIIbI, BEICTPAaUBAaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE,
HPOSIBIISISt TOTOBHOCTH pa3pemiath KOH(QIUKTHL.

K xoHIly 00yueHus: B 9 Ki1acce nmpeIMETHBIE PE3YJIbTATHI HA 0A30BOM YPOBHE

JOJHKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTUXCS YMEHHINA:

e WCHOJB30BaTh TOHATUSA: CHUCTEeMa OTCuéTa, MaTepHajJbHas TOYKa,

TPAaeKTOPHsI, OTHOCUTEIBHOCTh MEXaHHMYECKOrO ABIKEHUS, nedopmanus



(ympyrasi, TacTU4ecKas), TpPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPAOE TEJIO,
LEHTP TSHKECTU TBEPAOTrO Tejla, paBHOBECHE, MEXAHUUECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, AJIEKTPOMArHUTHIC BOJIHBI, IIKa1a
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHU30PYKOCTh W JaJbHO30PKOCTD,
CIIEKTPHI UCITYCKaHUs U TMOTJIOLIEeHUs, alibda-, OeTa- U raMMa-u3IydeHus,
U30TOIBI, sIACPHAS YHEPTETHUKA;

paznuuath SBICHUS (paBHOMEpPHOE U HEPABHOMEPHOE MPSMOJIUHEHHOE
JBIDKCHHE, DPABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUXKEHUE, CBOOOIHOE
najJieHue TeJl, PABHOMEPHOE JIBI)KCHUE MO0 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JIBI)KCHHUE, KoJieOaTelIbHOE IBWKEHHE (3aTyxarolue u
BBIHY)KJICHHBIE KOJI€OaHUs), PE30HAHC, BOJIHOBOE JIBM)KEHUE, OTpaKeHUE
3ByKa, MPSIMOJIMHEHHOE PaCIpOCTpaHEHUE, OTPAXKEHHUE W TPEJIOMJICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JIOKEHHE OEJIoro cBeTa B
CIIEKTp W CJOXXEHHE CIEKTpaJbHBIX I[BETOB, JUCIIEPCUS CBETa,
€CTEeCTBEHHAs PaJMOAKTHUBHOCTb, BOSHUKHOBEHHE JMHEWUYATOTO CIIEKTpa
U3JTYYCHUS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (QU3NYECKUEe SBICHUS B MPHUPOJE:
IPWINBKI U OTJIUBBI, IBH>KEHUE TIaHET COJIHEUHON CHCTEMBI, PEAKTHBHOE
NBUKEHHE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHUBOTHBIMU,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBI, LIYHAMH, D3XO0, IBE€Ta Tel,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTHYECKOE NEeWCTBUE BHUIMMOTO,
yIbTPaUONETOBOIO U PEHTICHOBCKOTO M3JIy4YeHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4Yd, PaJUOAKTUBHOE H3IyYCHHE
OPUPOJHBIX MHUHEPAIOB, JEWCTBUE pPAJAMOAKTUBHBIX M3JIy4CHUN Ha
OpraHM3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3aJadyy B
yueOHYI0, BBIIENATH CYIIECTBEHHBIE CBOWCTBa (MPU3HAKK) (HU3HUUECKUX
SIBJICHUM;

OIMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBJICHUS, UCTIONB3YS
dusnueckre BEeTUYWHBI (CpeHSE W MTHOBEHHas CKOPOCTh Teja MpHU
HEPAaBHOMEPHOM JBUKEHUM, YCKOPEHHUE, NEpEMEIICHUE, MyTh, YIJIOBas
CKOpPOCTh, CHJIa TpPEHHS, CHJIa YIPYTrOCTH, CUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMITyJbC Tela, WMITYIbC CHIIBI,
MexaHuyeckass paboTa W MOIIHOCTb, MOTEHIMAIbHAs SHEPrus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHASI YHEPTHS CHKATON
MPY>KUHBI, KHHETUYECKAs SHEPTHs, TOJIHASI MEXaHUYECKasi SHEPTusl, IePUo/]
M 4acToTa KojeOaHUM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA,



CKOpPOCTb CBETa, IOKa3aTelb NPEJIOMJICHUS Cpelbl), NpPU ONUCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT MCHOJIb3YEMbIX BEJIUYHH,
0003HaueHusT U €AUHMIBI (PU3MYECKUX BEIWYUH, HAXOIUTh (HOPMYJIBI,
CBS3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEJIMYMHY C JPYTUMU BEJIMYMHAMH,
CTPOUTH I'pavKu NU3YyUEHHBIX 3aBUCUMOCTEN PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHHs] DHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHLIMIT CYNEPHNO3ULIUUA CHUJI, HPHUHIMI OTHOCUTEIbHOCTH [ amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJICHHS CBETa, 3aKOHBI COXPAHEHUs 3apsiJOBOTO U MacCOBOI'O YHCEIl
OpU AJIEPHBIX pPEaKUUsX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aIIUCHIBATh €r0 MaTEMAaTUUYECKOE BhIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
PUYUHHO--CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX
IaroB ¢ OMopod Ha 2—3 M3Yy4YEHHBIX CBOWCTBA (PU3UUYECKUX SBICHUM,
($U3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

peniath pacu€THbIe 3a/1auu (OMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHI ),
UCTOJIb3YsI 3aKOHBI U (POPMYJIBL, CBA3BIBAIOIINE (PU3NUECKUE BEIUYUHBI: Ha
OCHOBE aHaJIM3a YCJIOBUS 3aJjaul 3alHChIBaTh KPATKOE YCIOBUE, BBIBIAThH
HEIOCTaloIIKe WM N30bITOUYHbIE TaHHbIE, BEIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXOAMMBIE JUIsl PELIEHUs, IPOBOAMTH pacdy€Tbl U  OLEHUBATh
PEATMCTUYHOCTbD MOJYYEHHOT'O 3HaUeHUS (PU3NUECKON BEIMYUHBL;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO PpELINTh MPU MOMOILU
(¢u3nYecKuXx METOJI0B, MCIIOJIb3Ysl OMNMCAHME HCCIENOBAaHUS, BBIJCIATH
OpoBEpsiEeMOE  MPEANOI0KEHHE, OLIEHWBATh MPABUIBHOCTh TMOpPsAKa
IOPOBEACHUS  MCCICAOBaHUS, JeJaTh  BbIBOJbI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUI U OTIBITOB,;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
¢u3nyecKkux CBOMCTB Tesl (M3ydyeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl PHEPrHH, 3aBHUCHUMOCTh IMepHojaa KojieOaHuN MpYKUHHOTO
MasiTHUKa OT MaccChl Ipy3a U >KECTKOCTH NMPY>KUHBI U HE3aBUCHUMOCTH OT
aMIUTATY Il MaJbIX KOJIEOaHU, MPAMOIIMHEHOE pacIpOCTpaHEHUE CBETa,
pasnokeHne OeNoro CBeTa B CIEKTpP, M3YYCHHE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie M CBOWCTB M300pakeHMsI NpeaMeTa B COOMparomen
NMUH3e, HaOJIOJCHHE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB M3IIy4EHUs):
CaMOCTOATENTLHO COOMpaTh YCTAaHOBKY H3 W30BITOYHOTO Habopa
000pyI0OBaHUS, OMUCHIBATH X0/ OIBITA U €TI0 Pe3yibTaThl, GOPMYyITUPOBATH
BBIBOJIBL;



MPOBOJUTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAaYeHUEe U3MEpAEMON BeJIUYUHBI ((POKYCHOE paccTOsHUE
coOuparomel JMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba H3MEPEHHUs
(u3MepuTenbHOro nMpudopa);

NPOBOJIUTh HCCIIENOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYUH C
MCTIOJIH30BaHUEM MPSIMBIX H3MEPEHUH (3aBUCUMOCTH ITyTH OT BpEMEHH MPHU
PaBHOYCKOPEHHOM JIBIDKEHHUM ©O€3 HadaJbHOW CKOPOCTH, Tepuoja
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yriia OTpaXEHHsI CBETa OT yIJyia MaJeHUs W Yriia MpeJOMJICHHS OT Yriia
NaJieHus): T[JIAaHUPOBATh HCCICIOBAHHME, CAMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (HUKCHpOBaTh pe3yabTaThl TOJYYCHHOW 3aBUCUMOCTHU
¢u3NYEeCKNX BEIMYMH B BHUJE TaONHIl ¥ TpadUKOB, JENaTh BBIBOJABI IO
pe3yabTaTaM HCCIIeI0BaHUS;

NPOBOJIUTh KOCBEHHBIE W3MEpPEHHs] (PU3NYSCKUX BEIUYHMH (CpemHss
CKOpPOCTh U YCKOPEHHE TeJla IPH paBHOYCKOPEHHOM JBMKEHUH, YCKOPEHUE
CBOOOJHOTO TaJleHUs, JKECTKOCTh MPYXHUHBI, KOIQPHUIMEHT TpeHUs
CKOJIbXCHUS, MEeXaHH4Yeckas paboTa W MOIIHOCTh, YacTOTa W IEPHOT
KOJIeOAaHUI MaTeMaTHYeCKOTO M MPYKHHHOTO MAasSTHUKOB, ONTHUYECKAs
cwia coOuparolell JUH3bl, pPAJUOAKTHBHBIA (OH): IJIaHUPOBATH
U3MEPEHMs], COOMpaTh DSKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIOJHATH
U3MEpEHMs, CleAysl MPEeIOKEHHOW HHCTPYKLUHU, BBIYUCIATH 3HAUYCHUE
BEJIMYUHBI U aHAJIU3UPOBATH NOJYUYEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHON
HOTPELIHOCTH U3MEPEHUI;

co0JIro1aTh TIpaBUJia TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

pa3iauyaTh OCHOBHBIE TPU3HAKM H3YUYEHHBIX (QU3UUYECKHX MOJEICH:
MaTepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TEIO, TOUYEYHBIH HCTOYHMK
CBETAa, JIy4, TOHKasl JIMH34, IUTaHEeTapHasi MOJIeb aTOMa, HyKJIOHHAsI MOJIEIb
aTOMHOTO s1pa;

XapaKkTepu30BaThb MPUHLMIBI JEUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpPOM Ha HUX ONuUcaHus (B TOM YHCIE:
CHHUJIOMETp, NATUYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, paKerTa,
9XOJIOT, OYKH, MepHucKom, (¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO03MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUA M  HeoOXomumble (U3NYECKUE
3aKOHOMEPHOCTH;

UCTOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKHU U3YYEHHBIX TEXHHUECKHX
YCTPOWCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHYECKUX MPOLECCOB MPHU



pelieHnu  y4eOHO--TIPaKTHYEeCKUX 3a7ad, ONTHYECKHE CXEeMBl s
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3€pKajie U cOOUparoLeH JIUH3E;
OpPUBOAUTH  TpUMEphl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (M3MUECKUX 3HAHUN B TOBCEIHEBHOU
KU3HU 1151 oOecriedeHnss 0€30MacHOCTH MpU OOpalieHny ¢ mpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3/I0POBBS M COOTIOCHISI HOPM
HKOJIOTHUECKOTO MOBEJICHHSI B OKpYKatolIell cpene;

OCYIIECTBIATh TOWUCK WHpOpMauu (UINIECKOTO COACPNKAHHUS B
HHuTepHeTe, caMOCTOATEHHO (GOPMYIHUPYS MMOMCKOBBIN 3allpoc, HAXOIUTh
MYTH OTMpPEAENICHUsS] JOCTOBEPHOCTH MOTYyUYEeHHOW MH(OpMaMu Ha OCHOBE
UMEIOIINXCS 3HAHUH U TIOTIOJTHUTEIBHBIX HICTOYHUKOB;

UCTIOJIH30BaTh MPH BHITIOJHEHUH YUEOHBIX 33/laHU HAyYHO--TIOMYJISPHYIO
auTeparypy GU3NYECKOTO COACPIKAHMSI, CIIPABOYHBIC MaTepUaIbl, PECYpPCHI
cetm MHTepHEeT, BIajeTh TNpuUEMaMU KOHCIIEKTHPOBAHHS  TEKCTa,
npeoOpazoBaHus HHPOPMAIH U3 OJJHOW 3HAKOBOW CHCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE W YCTHBIC COOOIIEHUS Ha OCHOBE
UHPOpPMAIIMK U3 HECKOIbKUX HCTOYHHKOB (DU3MUYECKOTO COJCPIKAHMUSA,
MyOJIMYHO TMPEACTABIIATh PE3YJIbTATHI MPOSKTHOW MITU HUCCIIEIOBATEIbCKON
HESTeIbHOCTH, TPU OTOM TPAaMOTHO  HCIOJB30BATh  U3YyYEHHBIN
HOHSTHHHBIM anmapaT HW3y4aeMoro paszena (U3UKA U COMPOBOXKIATH
BBICTYIIJICHHE TMpE3eHTaled ¢ y4eToM OCOOCHHOCTEH ayAuTOpUH
CBEPCTHHKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
Pa3nen 1. @u3uka u e€ poJib B NO3HAHUM OKPY/KAIOIIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckue BEITUYUHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I IO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMIHACCROC ABHACHHC https://m.eds00.ru/7f416194




bubmuoreka [JOK

2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 (uta. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlarieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JleficTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPT sl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12




8 KUIIACC

Kouu4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUSI
. bubnuorexa [JOK
11 C 7
TPOCHHE H CROHCTRA BemecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHU S
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 3 14.5




9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB U TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznea 1. Mexanu4yeckue iBJICHUSA
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [{OK
1.1 10 1
OIIMCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAUMOJIeHCTRHE Tel https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomHoreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUS U BOJHBI
buo OK
2.1 Mexaunueckue KojieOaHus 7 3 nommorexa 11
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKre BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMAarHuTHOE 1M0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 5 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€E SIBJEHUS




4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pactpoctp https://m.edso0.ru/7f41a4a6
bu6mmoreka [{OK
4.2
JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4. P 2
3 a3JI0KeHHe OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
A 141 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> (-Tpoettite aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBToOpuTE/ 1bHO0-00001IaK0 M MOY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bubnmuorexka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SBnenus npupoasl. dusnyeckue
SBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SBJICHUS

duznueckue BEITMUYNHBI U UX
W3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEeMIEPaTyphl PU TOMOIIN
XKUJKOCTHOTO TEPMOMETpA U
JlaTYuKa TEMIIEpaTyphl"

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayKH U3y4aloT IPUPOY.
EcTtecTBeHHOHAYYHBINH METOT
no3HaHusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIBIO MOZEIEH

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

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JATBHOCTD MOJIETA
1IapuKa, MymeHHOro




TOpPU30HTAJIBHO, TEM 6OJIBIJ_IC, 4qeM
OoJb1Ie BHICOTA ITycKa"

Crtpoenue BemiectBa. OMBITHI,

7 JIOKA3bIBAOIINE TUCKPETHOE bubmorexa LHOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBY>KeHME YacTHII BEIeCTBa bubnmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «ONbITHI MO
9 HaOJIIOACHHIO TEIIJIOBOTO
pacIIupEeHHS Ta30B»
10 ArperaTHbI€ COCTOSIHHS BEIIECTBA
B3anMocBs3p Mex 1y cBOMCTBaMU
BCIICCTB B Pa3HbIX arperaTHbIX
1 COCTOSIHHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHHM BOJIBI
MexaHHYeCKOE JBH)KCHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa HOK
https://m.edsoo.ru/ff0a05c6
JIBMDKCHUE
bu6mmoreka [JOK
13 Cropocts. EAMHHLEL cKopocth https://m.edsoo.ru/ff0a079c
14 Pacyer nmytu u BpeMeHU JABUKEHUS Bubmorexa OK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. ?aKOH WHEpLUU. BuGmiorexa LOK
15 B3aunmojelicTBre Ten Kak NpuyrHa

HU3MCHCHUSA CKOPOCTU ABUKCHUS TCII

https://m.edsoo.ru/ff0a0c10




IInoTHOCTE BemiecTBa. Pacuet Macchl

bubmuoreka [JOK

16
1 00BbeMa TeNa [0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas padoTa
17 «OrnpeneneHue MmI0OTHOCTH TBEPJOTO
Tena»
18 Pemenue 3amau mo reme bubmmoreka [{OK
"ITinoTHOCTH BerrecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTUKa
19 B3auMoeiicTeus ten. Cria
ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabota «M3ydeHue
20 3aBUCHMOCTH PACTSKCHHS
(medopmanyiv) mpy>KMHBI OT
MPUIIOKEHHON CHJIBI»
21 SInenue tarorennsa. Cuia TsSHKECTH
CBs3b MEXTY CUIION TSKECTH U
. bu6mmoreka [IOK
22 maccoii tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 o teMe "Cuia TshKecTH
Cuiia TSDKeCTH Ha APYrux IUTaHeTax.
23 dusnyeckue xapakTeEpUCTUKU Eubmrorexa HOK
P p https://m.edsoo.ru/ff0a1502
IUIaHET
bubnuoreka [JOK
24 Usmepenue cuit. IluHamomer
p A p https://m.edsoo.ru/ff0al8cc
Bbubanorexa LIOK
25 Bec tena. HeBecomocts 1
https://m.edsoo.ru/ff0al778
CnosxeHnue ABYX CHJI, HaIIpaBJIEHHBIX
N v N P bubmuoreka [JOK
26 10 OJIHOM IPSIMOIL.

PaBHOzelicTBYOIIAs CHIT

https://m.edsoo.ru/ff0ala70




27

Pemenue 3anau no reme
"PaBHogeiicTByromast cui"

28

TpeHune CKoJIbXKEHUS U TPEHUE
nokos. Tpenue B nmpupoae u
TEXHUKE

bubmmoreka [{OK
https://m.edsoo.ru/ff0alb9c

29

JIabopartopnas pabota «3ydyenue
3aBUCHMOCTHU CHUJIbI TPCHUA
CKOJIBXKEHUSA OT CHUJIBbI JaBJICHUS 1
XapakTepa COMPUKACAIOIIUXCS
ITOBEPXHOCTEN»

bubmmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHITBI

31

Pemenne 3agaug no TemaM: «Bec
tenay, «I'paduueckoe n3oOpaxeHue
cr, «CHIbDy,
«PaBHOACHCTBYIOIIAS CHID»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTtponbHas paboTa o TemMam:
«MexaHHuecKOe JBIKEHUEY,
«Macca, IIIOTHOCTBY, «Bec Temay,
«I"paduyeckoe n300paskeHUE CHIY,
«Cunb»

33

Hasnenue. CriocoObl yMEHbLICHUS U
YBEJIMUEHUS J1aBICHUS

bubnuoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBiieHue ra3za. 3aBHCUMOCTD
JaBJIEHM ra3a oT 00bEMa,
TEMIEPATYPHI

bubnuoreka [JOK
https://m.edsoo.ru/ff0a2376




[Tepenaua naBiieHUs: TBEPABIMU

35 TENAMU, XUIKOCTIMH U ra3aMu bubmorexa LIOK
> HKHA ) https://m.edsoo.ru/ff0a25b0
3akoH Ilackans
JlaBlIeHME B )KHIKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBUEM CHUJIBI bubmmorexa [TOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3agau o teme «JlaBienue bubmmoreka [IOK
B JKMAKOCTH | Tra3ze. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826
bubmmoreka [{OK
38 Coo0
OODIIAIOIIHECH COCY BT https://m.edsoo.ru/ff0a2970
bu6moreka [IOK
39 r i
HAPABIHECIHH Hpece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopuraeBoi
SKAIKOCTHEIN HAcoC
AtMmocdepa 3emumn. [IpuanHs
CYIIIECTBOBAHUS BO3 HOH
T AV bu6mmoreka [IOK
41 000110uKM 3eMIIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(HEpHOTO JaBJICHHS OT BBHICOTHI
HaJl ypOBHEM MOPS
42 Bec Bo3myxa. ATmocdepHoe bubnnoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOTro bubnuoreka [JOK
nasnenus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTB aTMOC(HEPHOTO
44 aBJIEHUS OT BBICOTHI Ha, OBHEM bubmnorexa [IOK
a P https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepouns. ATMocdepHoe bubnuoreka [IOK

JAABJICHUC Ha Pa3JIMYHbBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4




46

Pemenne 3amad mo teme
"ATtmocepHoe naBieHue"”

47

JlelicTBUE )KUJIKOCTH M Ta3a Ha
IIOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3276

48

Jlaboparopuas paboTa
«OmnpeneneHue BHITATKABAIOIIEH
CHUJIbI, ICVCTBYIOILIEHN Ha TEJO,
IIOIPY>KEHHOE B KUJIKOCTbY

bubmmoreka [IOK
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHast paboTa 1mo Teme
«HccnenoBanne 3aBUCHMOCTH Beca
TeJa B BOJE OT 00bEéMa
MOTPYKEHHOM B KUJIKOCTh YaCTH
TEIa

bu6moreka [IOK
https://m.edsoo.ru/ff0a3514

50

IInmaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopnas pabota
"KoHnctpynpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKHU U
OmpeieNicHue e€
rpy30n0AbEMHOCTH"

52

Pemenne 3amag mo remam:
«IlnaBanue cynoB.
Bosznyxomiasanuey, «/laBnenue
TBEPABIX TEJ, )KUAKOCTECH U ra30B»

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonTponpHas paboTa o teme
«JlaBneHue TBEp/bIX Tel,
KHUJIKOCTEH U ra3oBy /




Bcepoccuiickas npoBepoyHas
pabota

bubmmoreka [{OK

>4 Mexanmieckas pabora https://m.edsoo.ru/ff0a3f82

bubmmoreka [{OK

> MormHOCTE. EAHHHIE! MOIEOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM TpH 1
nopEMe 1o JecTHuie"

57 [IpocTeie Mexanu3Mmsl. Peryar.

PaBHOBecue cuit Ha peryare
Pbruaru B TexHUKE, OBITY ¥ TIPUPO/IE.

58 JlaGopaTtopnast pabota 05 bubmuotexa [JOK
«HccnenoBanue ycnoBHit https://m.edsoo.ru/ff0a478e
pPaBHOBECHS pbIyara

59 Pemenne 3agau mo teme «YcioBus bubmuorexa [JOK
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
Koaddumuent monesnoro aeicTeus
MexaHusma. JlaboparopHas padora

60 . 0.5
«3mepenue KII/] nakinoHHOM
TIJIOCKOCTHY

61 Pemenue 3agau o reme "PaborTa, bubmuoreka [JOK
moiHocTh, KIT" https://m.edsoo.ru/ff0a4c48
MexaHudeckast SHEPTHS.

62 Kunetnueckasd n moTeHIMaIbHAS bubnmorexa LOK

https://m.edsoo.ru/ff0a4252
SHEprus
63 3aKOH COXpaHEHUsI MEXaHUYECKOI bubnunoreka [JOK

SHEPrUn

https://m.edsoo.ru/ff0a4360




64

YPOK-3KCIIEpUMEHT 10 TEME
"DKCIEpUMEHTAIBHOE OIIPEAETICHUE
M3MEHEHUS KHHETUYECKON 1
MOTEHIIMATILHON YHEPTUU TIPU
CKAaThIBAaHHUH TeJa M0 HAKJIIOHHON
I0cKoCcTH"

65

KonTponsHas pabora o teme
«PaboTa 1 MOIIHOCTB. DHEPrUs»

66

PesepsHblit ypok. Pabora ¢
TEKCTaMU I10 TeMe "Mexanndeckoe
nBIOKeHne"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4ee6

67

PesepsHblit ypok. Pabora ¢
TEKCTaMHu 10 TeMe «/laBieHue
TBEPABIX TEJ, KUAKOCTEH U ra30By» /
Bcepoccuiickas npoBepoyHast
pabota

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

Peseprubiit ypok. Pabora ¢
TeKcTamu 1o TeMe "PaboTa.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETHYECKOM 1 bubnuorexa [JOK
TEOPUHU U UX OTNIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
Monenu TBEpPAOTO, )KUAKOTO U
3 ra3000pa3HOro COCTOSTHUH 1 bubnmorexa [JOK
p https://m.edsoo.ru/ff0a540e
BEIECTBA
OObsicHEHHE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIOKEHUI MOJIEKYJISIPHO-
KHUHETUYECKOI Teopuu
5 Kpucrannmaeckue u amopdHbie 1 bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauuBaHuE U KallWJUISIPHOCTb. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubnuoreka [JOK
7 TennoBoe paciIMpeHre U CKaTHe 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEeMIIepaTyphl
8 CO CKOPOCTBIO TETJIOBOTO ABMKEHUS 1
YaCTHII




Buyrpennss sneprus. Crioco0bl

bubmuoreka [JOK

o W3MEHEHUS BHYTPEHHEN SHEPrUU https://m.edsoo.ru/ff0a5c60

bubmmoreka [{OK

10 Bt Temonepesati https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[Ipakruueckoe

11 HUCIIOJIb30BAHUE TEIIJIOBBIX CBOMCTB bubmmoreka [{OK
BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [IOK
TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca.

13 TennooOMeH u TeTIOBOE bubmorexa OK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTtopnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEIJI000MEHa MTPU CMEIITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topstyeit BOAbI"

Pacuer konuyecTBa TEIIIOTHI,

15 HEOOXOMMOTO JJIsi HarpeBaHus
TeJa ¥ BBIICISIEMOTO UM TIPH
OXJIAXKICHUH
JlaGopaTtopHas pabota

16 "Onpiz[enlejHHe l;zleJILHoﬁ bubmorexa [IOK

" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 DHeprus TOIINBA. Y IeJbHas bubnunoreka [JOK

TCIUIOTA CTOpAaHUA

https://m.edsoo.ru/ff0a7b5a




18

[InaBnenue u oTBEpACBaHUE
KPUCTAJTIMYECKUX TeJl. Y IeTIbHast
TEIUIOTA TJIaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a71d2

19

Jlaboparopnas padoTa
"Onpenenenne yaenbHOM TeIIOThI
TJIaBJIEHUA Jibaa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue U KOHICHCAIIHSL.
Hcnapenue

bubmmoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y genbHas temiora
nmapooOpa30BaHUs U KOHJICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPHI
KHUIIEHUSI OT aTMOC(EPHOTO
JABIICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0a786¢

22

JIAYKHOCTH BO3IYXA. TOpHAA
Baxnoc o3xayxa. JlaboparopHa
pabora "Onpenenenue
OTHOCHUTEIBHOM BIAXKHOCTU

Bo3qyXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3a1a4d Ha onpenecHuE
BJI&YKHOCTH BO3/TyXa

24

[IpuHIMIBI PaOOTHI TETIOBBIX
neurareneit. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHus

25

KIIJI TenmoBoro gBurares.
TermnoBrle IBUTATEN U 3aIIATA
OKpYXarolen cpeabl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKkoH COXpaHCHUS U IPCBpALlICHUS
OHCPTHUH B TCIJIOBBIX IMPOLECCAX




[ToaroToBka K KOHTPOJLHOMU paboTe
o teMe "TemioBnie IBICHUSL.

bubmuoreka [JOK

21 W3meneHne arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BelecTa"
KonTtposnsHas paboTa o teme
28 "TGHJII)OBI)IG aBJII)eHHsL N3menenue brbmmorexa [OK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUH BEIIECTBA
29 Dnektpuzarus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsSI0B
Ypok-uccienoBanue
30 "DeKTpHU3aIs TSN HHAYKINEH U
IIpY COIPUKOCHOBEHUN"
31 B3anmonericTBue 3apsoKEHHBIX TEII. bubmuorexa [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 HanpskeHHOCTh 3JIEKTPUYECKOTO bubnuoreka [IOK
noJis. [IpuHiun cynepno3uiuu https://m.edsoo.ru/ff0a8a0la
ANEKTPUUECKUX MOJIEH
Hocurenu snekrpruueckux 3apsaos.
33 DneMeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [IpoBOAHUKHU U ANDIIEKTPUKH. 3aKOH bubnunoreka [JOK
COXpAaHEHUS IEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha npuMEHEHHNE bubnuoreka [JOK
CBOMCTB DJIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBHS €T0
bu6mmoreka [JOK
36 cyiecTBoBaHus. cTouHMKH

QJICKTPUYICCKOT'O TOKA

https://m.edsoo.ru/ff0a95a4




bubmuoreka [JOK

37 eNCTBUSI DIIEKTPUUYECKOTO TOKA
A P https://m.eds00.ru/ff0ag6b2
VYpoxk-uccnenopanue "JleiictBue

38 AEKTPUIECKOTO TTOJISI Ha 1
MIPOBOJIHUKY U JUDJIEKTPUKH"

DneKTpuyecKuil TOK B METaJUIaX, bubnuorexa [JOK

39
JKHJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1enb U e€
COCTaBHBIC YaCTH
Cuna Toka. JlabopaTopHas pabora

41 "N3mepeHue u peryaupoBaHUE CUITbI 0.5 bubmorexa OK

. P PEryIHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUYECKOE HAIIPSKEHUE.

42 Boastmerp. JlaboparopHas pabota 05 bubnuoreka [IOK
"V3MepeHHe U PETYIUPOBAHIE ' https://m.edsoo.ru/ff0a9e14
HanpsHKeHus"

ConpoTuBieHHe MPOBOJHHKA.
43 VY enpHOE CONMPOTHBIICHUE bubmmorexa [TOK
A P https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTtopHnas pabota
"3aBUCUMOCTb JIEKTPUUYECKOTO
44 CONIPOTHUBIICHHUS ITPOBOJHHUKA OT €T0 1 bubmmorexa [IOK
P poBOA https://m.edsoo.ru/ff0aa738
JUIMHBI, IO TOTIEPEYHOTrO
ceyeHus U Marepuaia"
3aBUCHMOCTh CHIIBI TOKA OT
bu6mmoreka [JOK
45 HanpsbkeHus. 3akoH Oma i

y4qacCTKa Lernunu

https://m.edsoo.ru/ff0aa44a




JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH CHIIbI

bu6mmoreka [{OK

46 TOKA, U ero uepe3 pe3ucTop, oT
Ay pe3p p https://m.edsoo.ru/ff0aa04e
COTIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha pe3uctope”
47 [TocnenoBarenbHOE U ApAIIICIBHOE
COCIIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka
48 MIPaBUJIA CIIOKEHUS HANPSKEHNUN bubnuorexa [JOK
MIPY MOCIIEI0OBATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtopHnas pabota "IIpoBepka
49 MpaBUJIA I CUJIBI TOKA IpU bubnuoreka [IOK
MapajjieIbHOM COECTMHEHUHN https://m.edsoo.ru/ff0aadle
pe3ucropon"
Pemenue 3aga4 Ha npuMeHEHUE
50 3akoHa Oma 1d pasiInyHoro bubmorexa LOK
P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaboTa u MomHOCTh
bu6mmoreka [JOK
51 ANEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Hxoynsa-Jlenna
JlabopaTopHas pabora
52 "On I;zlenlejHI/Ie pa6OTbI A MOILIHOCTH bubmorexa [IOK
P P " https://m.edsoo.ru/ff0ab3e0
ANEKTPUIECKOTO TOKA
DneKTpuYecKue enu U
53 MOTPEOUTENHN IIEKTPUUECKOI bubnuoreka [IOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHe

https://m.edsoo.ru/ff0ab660




[ToaroToBka K KOHTPOJLHOMU paboTe
110 TeMe "DJNEKTPUUYECKUE 3apsi/ibl.

bu6mmoreka [{OK
o4 3apspKeHHBIC Tella U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumMoieiicTBrA. [oCcTOSTHHBIN
ANEKTPUUECKUHN TOK"
KonTtposnsHas paboTa o teme
"DyIeKTpUUECKHE 3apsiIbl.
3apspKeHHBIC Tella U UX
. . bubnuoreka [JOK
55 B3auMoeiicTus. [locToIHHEBIN
. " https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUH TOK" /
Bcepoccuiickas npoBepoyHast
pabota
56 ITocTOAHHBIE MAarHUTEL, X
B3aMOJEHCTBUE
57 VYpok-uccnenoanue "N3yuenne 1 bubnuoreka [IOK
noJjieil MOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOE noJjie. MarHuTHoe 1oJIe
bu6mmoreka [JOK
58 3eMiIM U €ro 3HaueHHue I JKU3HU
https://m.edsoo.ru/ff0acOba
Ha 3eMie
OnbIT OpcTega. MarautHoe nose
bu6mmoreka [JOK
59 ANEKTPUYECKOTO TOKa MaraHuTHoe
https://m.edsoo.ru/ff0acld?
T0JI€ KaTYIIKA C TOKOM
[IpuMeHeHue 3eKTPOMarHiuTOB B
50 texHuke. JlabopaTtopHas padora 05 bubnuoreka [JOK
"N3yueHnue neicTBUSI MAarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
10JIs1 HA MPOBOJHUK C TOKOM"
DNEeKTPOABUTATENH TIOCTOSIHHOTO
bu6mmoreka [JOK
61 ToKa. lcmonp30BaHme

BHeKTpOHBHFaTCHeﬁ B TCXHHYCCKHX

https://m.edsoo.ru/ff0ac86c




YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHcTpyupoBaHue U U3ydeHue
paboTHI 3NeKTpoABUTATENS"

62

Omnbrter @apages. 3aKoH
BHCKTpOMaFHHTHOﬁ HUHAYKIUU.
[IpaBuio JIenna

63

OnekrporeHeparop. CrocoOs
MTOJTY4YEHUS NIEKTPUIECKON
SHEPTrUH. DIIEKTPOCTAHIINN Ha
BO300OHOBIISIEMBIX UICTOYHHKAX
SHEpPruun

64

[ToaroroBka K KOHTPOJILHOM paboTe

1o TeMe "DNEKTpUUECKue u
MAarHUTHBIE SIBJICHUS"

65

KonTtponsHas padoTa o tTeme
"DneKTpuuecKue 1 MarHUTHbIE
sIBJICHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

66

PeseprubIit ypok. Pabora ¢
TeKkcTaMu 110 TeMe "TeIuioBrie
SBJIEHUS"

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

67

Peseprusliii ypok. PaboTa ¢
TekcTamu 1o TeMe "llocTosiHHbBIN
ANEKTPUYECKUH TOK" /
Bcepoccuiickas npoBepoyHas
pabota

bubnuoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHrlit ypok. Pabota ¢
TEKCTaMU 110 TeMe "MarauTHbIe
SIBJIEHUS"




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
‘:;11 Tema ypoxa Bcero Kontpoabusie | Hpaxririeckie i[:;:eﬂnﬂ :)Igg)al;?)l;:;eenbﬂme
padoTsbI padoThI pecypest

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEIILHOCTD 1 bubmmoreka [IOK
MEXaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsAMONIMHEHOE 1 bubnuoreka [IOK
NIBHKEHNE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTIMHENHOE

4 nekeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHUSI. 1
I'paduk ckopoctr
JlaGopaTtopHas pabota

7 "Onpenenenyre yCKOpeHus Teia npu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh"”

8 CBoOoHOe nagenue Tei. OMmbIThI 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuoreka [IOK

OKPYXHOCTH. HepI/IOI[ " 4acToTa

https://m.edsoo.ru/ff0ael76




oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHuTENbHOE YCKOPEHUE
11 IIepBeiit 3akoH Herotona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHOelicTBYIOIIAs CHITa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEeHEHUE bubnuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuorexa [JOK
15 Cuna ynpyrocti. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agay mo teme «Criia
YOPYTOCTH»
JlaGopaTtopHnas pabota
17 «OmnpeneneHue KECTKOCTH bubmmorexa [IOK
https://m.edsoo.ru/ff0aee28
MIPYXUHBDY
bubnmuorexka [JOK
18 Cuna Tpenus https:// m.edsoc%.I ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubnuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
JlaGopaTtopHas pabota
20 "Onpenenenue kodhdunrenHTa bubmmorexa [JOK
" https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIbKCHHUS
Pemenue 3aga4 mo teme "3aKoHBI
21 Herorona. CII[/IJ'Ia ynpyroctu. Cuna bubmiorexa LIOK

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuna TSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO bubmorexa LIOK
' P https://m.edsoo.ru/ff0af044
mageHust
Ypok-koHpepenmus "IBUKeHUE T
23 BOKPYT TPaBUTALIMOHHOTO I[EHTpa
(Conneunas cucrema). ['anaktuku"
Pemenne 3amau mo teme "Cuna
24 TSYKECTH U 3aKOH BCEMUPHOTO brbmmorexa [OK
. https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocmMu4eckast CKOPOCTb. bubnuoreka [IOK
HeBecomocTts u eperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHON TOUKH.
AOGCOTIOTHO TBEPI0E TEIIO.
26 PaBHOBecue TBEpAOTO TENa ¢ bubmorexa LOK
. % https://m.edsoo.ru/ff0afe36
3aKpETUIEHHOM OChIO BPAIIICHMUS.
MowmeHnT cunsl. LlenTp TsxecTu
PaBHOBeCcue MaTepuaIbHON TOUKH.
AOCOIFOTHO TBEPI0E TEIIO.
27 PaBHOBecue TBEpaOTO TENA C
3aKPEIUIEHHON OChIO BPAILICHHUS.
MowmeHnT cuisl. LlenTp Tsxectu
08 Pemenue 3agau no reme "MomeHT bubnuoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe
" bubnunoreka [JOK
29 no Teme "MexaHndecKkoe JBMKCHHE.

Bsaumonetictue Tea"

https://m.edsoo.ru/ff0b0408




KonTtposneHas paboTa 1o teme

30 "MexaHU4ecKOe IBHKEHUE. Bubmmorexa LIOK
N https://m.edsoo.ru/ff0b06ec
B3aumoneiicteue ten"
Nmnynsc tena. IMITynbC CUIIBL.

31 3aKoH COXpaHEHUsI UMITYJIbCA. bubnuorexa [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJICVCTBHE

32 Pemenne 3agau o reme "3akoH bubmmoreka [{OK
COXpaHEHUs UMIysbca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepennus "PeakTuBHOE
JBUKEHHE B MIPUPOJIE U TEXHUKE"

bu6moreka [IOK

34 Mexanudeckasi paboTa U MOIITHOCTH httos://m.edsoo.ru/Ffob0agA

35 PabGoTta cunibl TSDKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopnas pabota

36 «Ormpenenenne padoThl CUIIbI TPEHUS
MIpY paBHOMEPHOM JIBU)KEHUU TeJia
10 TOPU30HTAIBHOMN OBEPXHOCTH

37 CBs13b 5HEpruu 1 paboTHI.

[ToTenuumanpHas sHEprus

38 Kunernueckas sueprusi. Teopema o bubnuoreka [JOK
KUHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEeHUsI SHEPTUU B
MEXaHUKe

40 JIaGopatopHas pabota «/3yuenue bubnuoreka [IOK

3dKOHa COXpPAaHCHUSA SHCPIUN»

https://m.edsoo.ru/ff0b12fe




41

Konebarensnoe JABHKCHHUC U €T'0
XapaKTCPUCTUKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b1858

42

3aryxaroiue KojaeOaHusl.
BoinyxeHnble KkoeOaHusl.
Pes3onanc

bubmmoreka [{OK
https://m.edsoo.ru/ff0b20f0

43

MareMaTruecKkuii U Ipy>KUHHBII
MAasITHUKH

44

VYpoxk-uccnenoBanue «3aBUCUMOCTh
nepuoja KojieGaHUM OT KECTKOCTH
MPYXKUHBI K MacChl TPy3a»

bubmmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3HEpruy npu
MEXaHUYECKUX KOJeOaHUIX

46

JlabopaTtopHnast pabota
«OmnpezeneHne 4acToThl U Eproia
KoJIeOaHU TIPY)KUHHOTO MasiTHUKA)

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TEPHO/1a KOJIeOaHui
rpy3a, NOJIBEIICHHOTO K HUTH, OT
MAacChl Tpy3a»

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

48

Mexannueckue BoiHEI. CBONMCTBA
MeXaHW4YeCKUX BOJH. [IpoonabHbIC 1
TTOTIEPEYHBIC BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepennus "MexaHuueckue
BOJIHBI B TBEPJIOM TeTI€.
Ceiicmnueckue BOJIHbI"

50

3Byk. Pacripoctpanenue n
OTpaXXCHHE 3BYyKa




51

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AxyCcTHUECKUN PE30HAHC

53

Ypok-koHpepeHmus "YIpTpa3ByK u
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

bubmmoreka [{OK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe
10 TeMe "3aKOHBI COXPaHEHHUS.
Mexanuveckue KojaeOaHus: ¥ BOJTHBI"

bubmmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHas paborta no teme
"3aKOHBI COXpaHEHUSI.
Mexannyeckue Koyue6aHus 1 BOJIHBI"

56

DIJIEKTPOMArHuTHOE MOJIE.
DNeKTPOMarHUTHbIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH

58

Ypoxk-koudepennus "llkana
AIIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHue 37IEKTPOMArHUTHBIX
BOJIH JUJISI COTOBOM cBsA3H"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

VYpoxk-uccnenosanue "N3yuenue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
MTOMOIIIBI0 MOOHMIIBHOTO TeliedoHa"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3amau Ha OIIPCACIICHUC
YaCTOThI U JJINHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI




DneKTpOMarHuTHasl IPUpPOa CBETA.

bubnmoreka [JOK
ol Cropocts ceeta. BomHorke https://m.edSO(])_.[ ru/ff0b31d0
CBOMCTBaA CBETa
Hcrounuku ceera. [IpsmonuneitHoe
62 pacmipocTpaHeHue CBeTa. 3aTMECHHUS brbmmorexa LOK
https://m.edsoo.ru/ff0b3658
Connua u JIynst
3aKOH OTpaXK€HUs CBETa. 3epKaja.
63 Pemenue 3a1a4 Ha MpUMEHEHHE bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomiienne cera. 3akoH bubnuoreka [IOK
MIPENOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTpAKEHUE
65 cBeTa. Mcrnonap30BaHKe MOJIHOTO bubnuorexa [JOK
BHYTPEHHETO OTPA’KECHUS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOIAX
JlaGopaTtopHnas pabota
"HccnenoBanue 3aBUCUMOCTH yTJia
66 MPETOMJIICHUS CBETOBOTO JIy4a OT
yTJia MajIcHUs1 Ha TpaHuIie "BO31yX-
crexao""
Ypok-koHbepeHIus
"Hcnonp30BaHue NOJHOTO
67 BHYTPEHHETO OTPAXKECHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmoreka [JOK
68 JIun3el. OnTHyeckas cuja JIMH3BI httos://m.edsoo. ru/fOb3F2c
69 ITocTpoenue n3o0paskeHui B TMH3aX Bubmmorexa LIOK

https://m.edsoo.ru/ff0b444a




JlaboparopHas paboTa
"Onpenenenne GOKyCHOTO

bubmuoreka [JOK

70 paccTOsIHUA U ONITUYECKOM CHJIbI https://m.edso0.ru/ff0b4206
coOuparoriei JTUH3bI"

71 Ypok-koHpepermus "OnTuieckue bubnuorexa [JOK
JIUH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

79 I'na3 kak onTuyeckas cucrema. bu6mmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684

73 VYpok-koHpepenuus "lepexTs
3penus. Kak coxpanuts 3peHue"

Paznoxxenue 6enoro cBeTa B CIIEKTP.

74 OnsiTel HetoToHa. Crnoxenue bubnuoreka [IOK
CIEKTpaJbHBIX IIBETOB. /[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHas pabota "OMBITH 11O
Pa3IoKEHUI0 OEJIOro CBEeTa B CIIEKTP

75 Y BOCIIPUATHIO IBETA TPEIMETOB TIPH bubmmorexa [IOK

https://m.edsoo.ru/ff0cOe2a
WX HaOJIOJICHUHU Yepe3 LIBETOBbIC
¢buabTpH"
Ypoxk-npaktukym "BosiHOBEIE

76 CBOWCTBA CBETA: AUCTICPCHSI,
uHTepdepeHus u qudpaxuus”

77 OmnsiTel Pesepdopaa u mmanerapHast bubnnoreka [JOK
MOJEINb aToMa https://m.edsoo.ru/ff0c12a8

78 ITocrynater bopa. Monens aroma

bopa




I/ICHyCKaHI/Ie 1 NOTJIOCHUE CBCTA

bubmuoreka [JOK
79 . K . JIunei
ATOMOM. RBATTL JHHCHAATHIC https://m.edsoo.ru/ffOcl44c
CHEKTPBI
Ypok-npaktukym "Habmonenune bubmmoreka [JOK
80 "
CIIEKTPOB UCITyCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTD U €€ BUILI bubnmorexa [TOK
A https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO sijpa. bubnuoreka [JOK
Hyxnonnas moxnens https://m.edsoo.ru/ff0c18ac
PaagnoaktuBHBEIE TpEBpaLICHHUS. bu6mmoreka [IOK
83
H3oTtonsr https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mmo teme: bu6moreka [IOK
"PannoakTuBHBIE NpeBpameHus” https://m.edsoo.ru/ff0clb4a
85 [Tepuoa momypacnazna
Vpoxk-xkoadepeHInus
86 “Ppa I/IoaKT(EIBI:{H: H3JIy4YEeHUS B bubmiorexa HOK
8 i " https://m.edsoo.ru/ff0c2126
MIPUPO/JIE, MEIUITMHE, TEXHUKE
SInepHBIE peakIni. 3aKOHBI
87 C(f[X paHeHESI 3au}1 OBOTO U bubmorexa LHOK
P P https://m.edsoo.ru/ff0c1c58
MacCOBOTI'0 YHUCE
88 DHeprusi CBA3U aTOMHBIX SIIEp. bubnnoreka [JOK
CBs13b MaccChl U SHEPTrUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "SnepHeie
peakuun"
90 Peakuuu cunTesa u neneHus saep. bu6mmoreka [JOK
Ucrounuku sHeprun CosHILIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
91 Ypok-konpepenmus "Aneprnas

sHepreTuka. Jlencreus




PaaMoOaKTUBHBIX U3ITyYEHHUH Ha
YKUBbIE OPraHU3Mbl"

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIEeKTPOMAarHuTHOE IOJIE.

bubmmoreka [{OK

92
DIEeKTPOMarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIe siBIICHUS"
KonTponsnas pabora o teme
93 "DJIeKTpOMarHUTHOE TIOJIE.
DNeKTPOMarHUTHBIE BOJIHBI.
KBanToBsie sBiaeHus"
[ToBTOpEeHuE, 0600IIEHNE.
94 JIaboparopHbIe pabOTHI IO KypC bubmorexa IOK
" P pv P " pey https://m.edsoo.ru/ff0c245a
BzaumoperictBue Ten
[ToBTOpenue, o6o6menue. Pemenne
95 ACYETHBIX U KAYECTBEHHBIX 3a1a4 bubmorexa LOK
P " | https://m.edsoo.ru/ff0c2572
1o teme "TermnoBbie Mpouecchl
[ToBTOpenue, o6o6menue. Pemenne
96 paCUETHBIX U KQaUECTBEHHBIX 3a/1a4 bubnunoreka [JOK
mo teme "KIIJI TermmoBeix https://m.edsoo.ru/ff0c2a22
nsurareaen"
[ToBTOpenue, o6o6menue. Pemenue
97 ACYCTHBIX M KAYECTBCHHBIX 337124 bubmmorexa [JOK
P \ 8 " https://m.edsoo.ru/ff0c2b30
nio teme "KII/] anekTpoycTaHoBOK
[ToBTOpEHME, 00OOIICHNE.
bubmuoreka [JOK
98 JIaGopaTopHble pabOThI 10 KypCy

"CBETOBBIE SIBJIEHUS"

https://m.edsoo.ru/ff0c2c52




[ToBTOpenue, o6obmenue. Padora c

99 " 1 bubmuoreka [JOK
TERCTAMIL TIO Teme aKO,I,{ . https://m.edsoo.ru/ff0c2d6a
COXpPAaHCHUSA B MCXaHHUKE

100 [ToBTOpEHME, 0606{'1;<GHI/IG6. Pabora ¢ , BuGorexa LIOK
TeKCTaim HO TemE TRoJEhampL I https://m.edsoo.ru/ff0c2e82
BOJIHBI

o1 [ToBTOpEHwUe, O606iléeHI/Ie. PaboTa c . Bu6morexa LIOK
TeKCTaMIf HO TeME TLBETOBRIC https://m.edsoo.ru/ff0c3044
SABJICHUSA
[ToBTOpenue, o606menue. Pabora ¢

102 TekcTamu 1o TeMe "KBaHTOBas 1
anepHas ¢puzuka"

OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME







IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kona
NMpoBepsieMo
ro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero oﬁpasonaﬂnﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiindaTtb ABJICHUA IO OMHCAHUIO HX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOIMIUX JAHHOC (i)I/ISI/I‘IeCKOG SIBJICHHUC

1.3

pacrno3HaBaTh MPOSBICHHUE W3YYEHHBIX (PU3UUYECKUX SBICHUN B
OKpY)KaIOIlleM MHUpE, B TOM 4Hclie (pU3NYECKHE SBJICHUS B IPUPOJIE,
MIPH 3TOM IEPEBOJIUThH MPAKTUYECKYIO 33/1a4y B yueOHYIO, BBIIEISThH

CYULIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SBIICHUI

1.4

ONHMCHIBATh HW3YYCHHBIC CBOWCTBA TeN W (U3MUECKUE SBICHUS,
UCTIONB3ysl (U3NYECKUE BEIWYHMHBI, IPH OIHMCAHWH MPABUIHLHO
TPAaKTOBaTh (U3UYECKUH CMBICI HUCIOJB3YEMBIX BEIUYMH, HX
0003HaYCHHS U €IUHULIBI (PU3UYECKUX BEITUYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO  (U3UYECKYI0 BEIUYHHY C JAPYTHMH
BEIMYMHAMHU, CTPOMTh TrpauKH  HM3YYEHHBIX  3aBHCHMOCTEH

(1)I/ISI/II‘I€CKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOMCTBa TECII, (1)I/I3I/I‘I€CKI/IC SABJICHUA W IPOLECCHI,
HCIIOJIB3Yysd HM3YYCHHBIC 3aKOHBbI, IIPpM J3TOM JaBaTb CJIIOBCCHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa M  3allUCbIBaTb €0 MAaTCMaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UUECKUE SBJICHMS, MPOLIECCHl M CBOWCTBA TEl, B TOM
yucie M B KOHTEKCTE CHUTyallMil MPaKkTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABISATh IPUYUHHO-CJIECICTBEHHBIE CBS3U, CTPOUTH
oOBsicHeHue 3 1 — 2 JTOru4ecKux I1aroB ¢ onopoii Ha 1 — 2 U3y4eHHbIX
cBOMcTBa  (M3MYECKUX  SIBIEHUHM, (QU3MYECKMX 3aKOHa  WJIHU

3aKOHOMCPHOCTH

1.7

peuiaTtb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIb3Yyd 3aKOHBI U

(I)OpMYJ'ILI, CBA3BIBAIOIIHEC (I)I/ISI/I‘{CCKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a




yCIIOBHMS 3aJa4d 3alMChIBaThb KPAaTKOE YCIOBHE, IIOJCTABIIATH
¢u3nveckrue BeTUUMHBI B (GOPMYIIBI U IPOBOAUTE PACUETHI, HAXOIUTh
CIpaBOYHBIC JIaHHBIE, HEOOXOMMBIC JUI PEUICHUs 3aj]a4, OL[CHUBATh

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MpOOJEMbl, KOTOPHIE MOXKHO PELIUTbh IPH I[TOMOIIU
(i)mnqecxnx METOOOB, B OIIMCaHHHW HUCCJICAOBAaHUA BbIACIATH
IpoBepsieMO€  MpEeANoyioKeHue  (TUmoTesy),  pasinyarb U
MHTEPIPETUPOBATH [IOJIyYEHHBIN pe3y/IbTaT, HAXOAUTh OLIUOKH B XOJI€

OIIbITa, ACJIAaTh BBIBOAKI IO €0 pE3yjibTaTaM

1.9

MPOBOJUTH OTBITHI 1O HAOMIOJEHUI0 (DU3UYECKUX SIBICHUM WIH
(¢bu3u4YecKkux  CBOMCTB  Teil:  (OPMYJIHPOBATH  IMPOBEPSIEMBIC
MPEANOJIOKEHUsI, CcoOMpaTh  YCTAaHOBKY U3  MPEIIOKEHHOTO

000py/10BaHNs, 3aMUCHIBATh XO/1 OTbITa U (POPMYIHUPOBATH BBHIBOJIBI

1.10

BBITIOJIHATh TPSMbIE M3MEPEHUS C HUCIHOJIb30BAaHHMEM AaHAJIOTOBBIX M
uudpoBBIX MPUOOPOB, 3aMHUCHIBATH MOKa3aHUS MPUOOPOB C Yy4ETOM

3aJlaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHU I

1.11

MPOBOJUTHh  WCCIAEAOBAHHE  3aBUCHMOCTH  OJHOW  (DU3HUYECKOM
BEJIMYMHBI OT JIPYrOM C MCIHOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHUW YYEOHOT'O HCCIEAOBAHUS, COOMPATH
YCTaHOBKY U BBITIOJHATD U3MEPEHUS, CIEAys MPEII0)KCHHOMY TUJIaHy,
(bUKCUpOBaTh PE3YJIbTATHl TMOJYYEHHOW 3aBUCHMOCTH (U3HUYECKUX
BEJIMYUH B BUJIC MPEIJIOKCHHBIX TaOIUIl U TpadUKOB, J€TIaTh BHIBOIBI

I10 pE3yJIbTaTaM HMCCICI0BaHHUA

1.12

IIPOBOANUTE KOCBCHHBIC H3MCPCHUA (1)I/ISI/II'ICCKI/IX BCJIIMYHUH, CICOYA
Hpe,HHOH(eHHOﬁ HHCTPYKIUH: IIPHU BBINIOJITHCHHUN I/ISMCpCHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYUCIISITH 3HAYCHUC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00pPaTOPHBIM 000PYIOBaHHEM

1.14

yKa3bIBaTh MPUHILIUIIBI IEHCTBHSI IPUOOPOB M TEXHUUECKHX YCTPOMCTB,
XapakTepu30BaThb HNPUHLMIBI JEHCTBUS M3Y4YEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOICTB C NOMOIIBIO UX OIIMCAHMSI, UCIIOJIb3Ysl 3HAHMS
0 cBOIcTBax (U3MUECKUX SBICHUH M HEOOXOIUMBbIE (PHU3MUYECKHE

3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

MPUBOJUTh TPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TpUMEpax)
MPAKTUYECKOTO UCIOJIb30BAHUS (PU3NUECKUX 3HAHUN B TTOBCETHEBHOM
YKU3HHU JIJIs1 o0ecTieueHus: 6€30MacHOCTH MPU 0OpaleHUH ¢ TpudopamMu
U TEXHUYECKUMH YCTPONUCTBAMHU, COXPAHECHHUS 370POBbS U COOITIOICHHSI

HOPM IKOJIOTUYECKOTO MOBEJCHUS B OKpYXaloUlel cpeze

1.16

OCYIIECTBIISITH OTOOpP MCTOYHMKOB MH(popManuu B ceTd VMHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCS 3HAHUW U IYTEM CpPAaBHEHUS Pa3JIMYHBIX HCTOYHUKOB
BBIICNATE MHGOPMAIMIO, KOTOpas SBJISETCS MPOTUBOPEUYMBON HIIU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHEHUH y4eOHBIX 3a/1aHU I
HayYHONOMYJSPHYIO  JHUTEpaTypy  (U3MYECKOTO  COJEep’KaHus,
CIIpaBOYHBIEC MaTEPUAIIbI, pecypchl ceTh VIHTepHET, BIIaieTh NPUEMAMHU
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus UHPOPMAIUU U3 OJIHOU

3HAKOBOM CHUCTEMBI B APYTYIO

1.18

cO31aBaThb CcOOCTBEHHbBIE KpaTKUC MMHUCbMCHHEBIC U YCTHBIC COO6HI€HI/I5I
Ha OCHOBE 2 — 3 HCTOYHUKOB MHPOPMAIIUN (PU3NUECKOTO COJIEpKaHus,
B TOM 4YHCIIe MyOJIUYHO JeNaTh KpaTKue COOOIIEHMS O pe3yibTaTax
MPOEKTOB MJIM YUYEOHBIX HCCIENOBAaHUM, TpPU 3TOM TIPaMOTHO
WCIIONb30BaTh HW3YUYCHHBIM TOHATHUHBIA ammapar Kypca (QHU3HKH,

COIMPOBOXAATb BBICTYIIJICHHUC HpCSCHTaHHGﬁ

1.19

IIpHU BBIIIOJIHCHUHU y‘le6HBIX IIPOCKTOB U I/ICCJ'IGI[OBaHI/Iﬁ pacupeacisiTh
00sA3aHHOCTH B rpymnmne B COOTBETCTBHUU C IMOCTAaBJICHHBIMU 3aJadaMHu,
CJICOUTHh 3a BBIIIOJIHCHHUECM IIJIaHA HeﬁCTBHﬁ, aJICKBAaTHO OLICHUBATb
CcOOCTBEHHBIH BKJIaad B  ACATCIIBHOCTH TIPYIIIIBI, BBICTPAWBATh

KOMMYHUKATUBHOC BSaHMOHCﬁCTBHC, YUYUTBIBast MHCHUC OKPYKAOIINUX

8 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1.1

HCIIOJIb30BaThb IIOHATHA

1.2

pa3indaThb ABJICHUSA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘IGCK06 SABJICHHUC




1.3

pacro3HaBaTh NPOSIBICHHUE HW3YYCHHBIX (HU3MUECKUX SIBICHUN B
OKpY>KaloIlleM MHUpE, B TOM 4Hcie (PU3NIECKUE SIBICHUS B MIPUPOJIE,
IIPY 3TOM TIEPEBOUTH MPAKTHUYECKYIO 33a]a4y B YU€OHYIO, BBIJIENIATH

CYIIECTBEHHBIE CBOKCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

1.4

OTHCBHIBATh HM3YYCHHBIC CBOWCTBA Tel W (PU3MUYECKHE SIBIICHHA,
UCTIONB3YSl (U3NYECKUE BEIMYUHBI, NPU ONHCAHWU IPABHIHLHO
TPaKTOBaTh  (U3MYECKUH  CMBICH  HCHOJB3YEeMBIX  BEIHYUH,
0003HAaYeHUs] W €IUHULBl (U3NYECKUX BEJIMYUH, HAXOIUTh
(GopMyJibl, CBSI3BIBAIOLIME JIAHHYIO (U3NYECKYIO BEIMUUHY C
JPYTMMHU BETMYMHAMHU, CTPOUTH I'papUKKU U3YyYEHHBIX 3aBUCUMOCTEN

(bU3HYECKUX BEIIMUNH

1.5

XapaKTEepPU30BaTh CBOMCTBA TN, (PU3NUYECKUE SBJICHUS U TIPOLIECCHI,
WCMOJIb3Ysl HM3YYEHHBIE 3aKOHBI, MPU HTOM J1aBaTh CJIOBECHYIO
GOpMYTHpPOBKY 3aKOHAa U 3alHCHIBAaTh €r0 MaTeMaTUYeCKoe

BBIPa)KCHUE

1.6

00BACHATH (pU3HUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CHUTYyaIlliii MPaKTHKO-OPUCHTHPOBAHHOTO XapaKTepa:
BBISIBJISITh TPHYMHHO-CJICICTBEHHBIC CBS3H, CTPOUTH OOBSICHCHHE H3
1 — 2 noruyeckux maroB ¢ MOMOIIbI0 1 — 2 M3ydeHHBIX CBOMCTBA

buznyeckux sBIeHUHN, GU3NYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7

pemiath pacuéTHbie 3a7aud B 2 — 3 NEHCTBUS, UCIIONb3YS 3aKOHBI U
dbopMynbl, cBsi3bIBaOLIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE
aHaJIM3a yCJIOBHS 3aJaud 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATH
HEJOCTAaTOK JaHHBIX JJIsi peIlleHUs 3a/layd, BBIOMPATh 3aKOHBI U
dbopMynbl, HeOOXOAUMBIE JJIsi €€ pelIeHHs], TPOBOAUTh PACUETHI U
CpaBHHMBaTh IMOJyY€HHOE 3HAueHUE (PUIUYECKONW BEIMYUHBI C

HN3BCCTHBIMU JaHHBIMH

1.8

paciIo3HaBaThb HpO6J'ICMbI, KOTOPBIC MOXXHO PCIIHUTL IIPpH IIOMOIIH
(1)I/I3I/I‘ICCKI/IX MCTOAOB, HCIIOJIB3ysA  OIMMCAHUC HCCICAOBAHUA,
BBIACIIATH MIPOBEPACMOC MPCAIIOJIOKECHUEC, OLICHUBATL IMTPAaBUJIBHOCTD

nopsAaaka ImpoBEACHUA UCCIICAOBAHUA, ACIIATh BBIBO/bI

1.9

IPOBOJUTH OMNBITH MO HAOMIOJCHUI0 (U3NYECKUX SBICHUM WIN
¢usnueckux  CBOMCTB  Tem:  (opMyaMpoBaTh  MpOBEpsEMBbIE
OpPENONI0KEeHUs,, COOMpaTh YCTAHOBKY M3  IPEUIOKEHHOTO

O6OPYI[OBaHI/IH, OIIMChIBATH XO/J OIIbITa U (I)OpMy.TII/IpOBaTB BBIBObI




1.10

BBIIIOJIHATE HOPAMBIC H3MCPCHHUA C HCIIOJIB30BAHUCM aAHAJIOT'OBBIX
npubOpoB M JAaTYMKOB (PU3MUECKUX BEJIHYHH, CPaBHHUBATH
pe3ynbTaThl M3MEpEeHUH C yu€TOM 3a/JlaHHON  aOCOIOTHOM

MOIPEITHOCTH

1.11

NPOBOJUTH HCCIICOBAaHUE 3aBHCUMOCTH OJHOW  (PH3HUECKOM
BEJIMYUHBl OT JPYrOM C HCIOJIb30BAHUEM IPSAMBIX H3MEPECHHM:
IUIAHUPOBATh HCCIIEJJIOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHATH
U3MEpEHUs, Cleqysd TMPeUIOKEHHOMY IUIaHy, (HUKCHPOBAThH
pe3yNbTaThl MOJY4YEHHOW 3aBUCUMOCTH B BUJE TaOJIUIl U T'paUKOB,

ACJIaTh BbIBOABLI IIO PE3yjbTaTaM HCCICOAO0OBaHMA

1.12

IPOBOJAUTH  KOCBEHHBIE  HW3MEpPEHHS  (PU3MYECKUX  BEJIMYMH:
IUIAHUPOBAaTh ~ W3MEpPEHHs,  coOupaTh  AKCIEPUMEHTAILHYIO
YCTaHOBKY, CJeaysl MpPEeMJIOKEHHON HWHCTPYKIMH, U BBIYUCIATH

3HAYCHUEC BCIINYUHBI

1.13

coOnrofaTh mMpaBuUiia TEXHUKH Oe30macHOCTH TMpu paboTe ¢

71a00paTOPHBIM 000PYIOBaHUEM

1.14

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa MX OMMCAHUS, HCIHOJB3YS
3HaHHA O CBOWCTBAaX (PU3MUECKUX SBJICHUH U HEOOXOAUMBbIE

bu3nIecKue 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh NPOCTBIC TEXHUYECCKHE YCTpOI;'ICTBa N USMCPUTCIIbHBIC
HpI/I60pBI 10 CX€MaM M CXEMATHUYHBIM pHUCYHKaM, COCTaBJIATh CXEMBI
OJICKTPHUYCCKUX ueneﬁ C IOCICAOBATCIbHBIM W IIapaJlICIIbHBIM
COCAMHCHUEM DJJICMCHTOB, pas3jiydas YCJIOBHBIC 0003HaUYEHHUS

QJICMCHTOB JJICKTPHYCCKUX Heneu

1.16

OPUBOJIUTH TPUMEPHl (HAXOAUTh HUHPOPMAIUIO O MPUMEPAX)
NPAKTHYECKOTO  HCIIOJIb30BaHUS  (U3MYECKHX  3HAHMM B
MOBCEIHEBHON JKM3HM Juis oOecredeHus O€30MacHOCTH IpHU
oOpamienun ¢ npubopaMd U TEXHUYECKHMMHU YCTPOWCTBAMH,
COXPAaHEHHUS 3JIOPOBbS M COONIOJCHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKPYKaIOIIEeH cpefie

1.17

OCYIICCTBJIATL IIOUCK HH(bOpMaHHH (I)I/I3I/I‘IGCKOFO COJACpKaHuAd B
CETHU I/IHTepHeT, Ha OCHOBE MMEIOIIUXCS 3HAHUM U HYTeM CpaBHCHUA
JOIIOJTHHUTCIIBHBIX HMCTOYHHKOB BBIACIIATDH I/IH(I)OpMaI_II/IIO, KOTOpas

ABIIACTCA HpOTHBOpG‘-IPIBOfI WA MOXET OBbITh HCHOCTOBCpHOﬁ




1.18

WCIOJIb30BaTh MIPU BBHINOJHEHUM Y4YEOHBIX 3aJaHUui Hay4dHO-
HNOMYJISIPHYIO JTIUTEPATYPY (PU3UUECKOro CoJepiKaHus, CIPaBOYHBIE
Marepuayibl, pecypcbl cetu HHTepHer, Bianetb NOpuUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, IMpeoOpazoBaHus HH(HOPMALIUN U3 OTHOH

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

co3/1aBaTh COOCTBEHHBIE THCHMEHHbIE W KpaTKUE YCTHBIE
coolmienus, 00o0mmas HHOOPMALUIO U3 HECKOJBKHX HCTOYHHKOB
(GU3UIECKOTO COAEp)KaHUs, B TOM YHCIIE MYOJUYHO INPEICTABIISATH
pe3yJbTaThl MPOEKTHOM WIIM UCCIIEIOBATEIILCKOM AESITEIbHOCTH, TTPH
9TOM TPaMOTHO MCIOJIb30BaTh M3YYEHHBIM IOHATUWHBIN amnmapar

Kypca GU3HKH, COTIPOBOKAATh BRICTYIUICHHE MPe3eHTaIueH

1.20

P BBITIOJTHEHUH YIEOHBIX MPOEKTOB M MUCCIIEIOBAHUN (HU3HUECKIX
MIPOLIECCOB paCHpeeNaTh 00SA3aHHOCTH B TPYINE B COOTBETCTBUH C
MOCTABJIECHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM IUIaHa
JNEWCTBUA W  KOPPEKTUPOBATh €ro, aJIeKBaTHO OILICHUBATH
COOCTBEHHBIM BKJIAJ B JICSITCIBHOCTH TPYMNbI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJEWCTBUE, MpOSBIASL  TOTOBHOCTH

paspeniath KOH(IUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUA

1.2

pas3iiniuaTtb ABJICHHUA 110 OIMCAHHIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHSPI‘ICCKO@ SBJICHUC

1.3

paciio3dHaBaTb IMPOABJICHUC HN3YYCHHBIX (1)I/ISI/IIIGCKI/IX SIBJICHUN B
OKpYyKaromeM MUpe, B TOM YUCIIC (i)I/I3I/I‘leCKI/Ie SABJICHUA B IIPHUPOJC,
IIpU 5TOM MIEPEBOAUTDL IPAKTUYCCKYIO 3a/lavy B yqe6Hy10, BBIACIIATD

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKK) (PU3UUECKUX SIBICHUN

1.4

OIMUCBIBATL H3YUCHHBIC CBOIMCTBa Te€l H (l)I/I3I/I‘ICCKI/IC SABJICHHA,
HCIIOJIb3Ys (I)I/ISI/ILICCKI/IC BCJIIMYNHBI, IIPpU ONHUCAHHWU IIPABUIIBHO
TPAKTOBATH (I)I/ISI/I‘IGCKI/Iﬁ CMBICJTI HCIOJIB3YyEMbIX BCJIMYMH,
0003HAaUCHHUS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCINYHNH, HaAXOJUTb

(bOpMy.l'ILI, CBA3bIBAIOIIHUC TAHHYHO (I)I/ISI/I‘{CCKYIO BCIMYHNHY C




JIPYrUMH BeTUYMHAMHM, CTPOUTH IPahUKN N3yICHHBIX 3aBUCUMOCTEH

(U3NYECKUX BETUIHH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, PU3UICCKHE SBICHUS U MPOIIECCHI,
WCIIOJIb3ysd H3YYECHHBIE 3aKOHBI, IpPU 3TOM [JaBaThb CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHa H 3alMCHIBATH €r0 MaTeMaTUYECKOE

BBIPa)KCHUE

1.6

00BSACHATH (PU3MUECKUE MPOIIECCHI ¥ CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CHUTYyalluii MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa:
BBISIBJISITH TTPHYMHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBSICHCHHE W3
2 — 3 JIOTHMYECKUX IIIaroB ¢ MOMOIIbI0 2 — 3 M3y4eHHBIX CBOMCTBA

¢uznyeckux ABJIEHUH, GPU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbIe 3aqaud (ONMUpAIOIINEcs HA cUcTeMy u3 2 — 3
ypaBHEHUI), HCHOJb3yd 3aKOHBl U (QOPMYINbI, CBSA3BIBAIOIINE
(u3nyeckue BEIWYMHBI: HAa OCHOBE aHAJIW3a YCIOBMS 3aJauud
3alMCchIBaTh KPaTKOE YCIOBHE, BBISBIATH HENOCTAIOLIUE WIN
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMbIE
JUI PEUIeHUs, IPOBOJAUTh PACUYETHl U OLIEHUBATh PEATMCTUYHOCTD

MOJIy4EHHOTO 3HaUeHUs (PU3NUECKON BEIUYUHBI

1.8

pacro3HaBaTh MpPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIH
(bU3HYECKUX METOJIOB, MCIIOJB3Ys ONMCAHUE UCCIIEIOBAHUS, BBIICISATh
IpoBepsieMOe MPEINOJIOKEHHE, OLIEHUBATh IMPABUIBLHOCTD IMOPSIKA
NPOBEJICHUS HCCIEAI0BaHUS, [IeNlaTh BBIBOJbI, HMHTEPIPETHPOBATH

pe3ynbTaThl HAOMIOIEHUN 1 OTIHITOB

1.9

IMPOBOAWUTL OIIBITHI 110 Ha6J'IIOI[eHI/IIO (1)I/ISI/I‘I€CKI/IX SIBIICHUN WU
(1)I/I3I/I‘ICCKI/IX CBOMCTB TEJI: CAMOCTOSITEIILHO CO6I/IpaTb YCTAaHOBKY U3
HM30BITOYHOIO Ha6opa O60py,HOBaHI/IH, OIMIKUCBIBATh XOJ OIIbITAa U €TI0

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

IPOBOAUTH TPH HEOOXOJMMOCTH CEPHI0O MPAMBIX H3MEPEHHI,
OTIpeneNsisi CpelHee 3HaueHHe HM3MepseMoil BennmuuHbl ((poxycHoe
paccTosiHMe coOMparoleit JIMH3bI), 000CHOBBIBaTh BHIOOp crocoba

U3MepeHus (M3MepUTEIBHOTO pudopa)

1.11

IMPOBOAUTL UCCIICAOBAHUC 3aBUCUMOCTEM (I)I/I3I/I‘IGCKI/IX BCIIMYHUH C
HCIIOJIb30BAHUCM IIPAMBIX H3MepeHHI>iZ IJIaHUPOBATb UCCIICAOBAHUC,

CaMOCTOSTENIbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATh pE3YyIbTaThl




HOJIy‘-IGHHOfI 3aBUCUMOCTH (1)I/I3I/I'-I€CKI/IX BCJINYHUH B BHUJC TaGJII/II_[I/I

I‘pa(i)I/IKOB, ACJIaThb BBIBO/JBI IO PE3YJIbTaTaM UCCICI0OBAHUA

1.12

IPOBOJUTH  KOCBEHHBIE HM3MEpPEHHS  (U3UUYECKUX  BEIUYMH:
IUIAHUPOBAaTb ~ U3MEpPEHHs,  coOupaThb  SKCIEPUMEHTAJIbHYIO
YCTAHOBKY M BBINOJHATE W3MEPEHUs, CIEAyd IPEUIOKEHHON
MHCTPYKLMH, BBIYUCIIATH 3HAYEHHE BEJIUYMHBI U AHAIM3UPOBATH
IIOJIy4EHHBIE PE3yJbTaTbl € Y4YETOM 3aJaHHOW IOTPEUIHOCTH

U3MEPEHUIN

1.13

coOnroAaTh MpaBuila TEXHUKH Oe30macHOCTH TMpu paboTe ¢

71a00pPaTOPHBIM 000PYJOBaHUEM

1.14

pa3nuyaTth OCHOBHBIE NMPU3HAKU U3YUEHHBIX (PU3NYECKUX MOJEIICH:
MaTepualbHas TOuYKa, aOCOJIIOTHO TBEPAOE TENO, TOYEHHBIH
HWCTOYHHMK CBETA, JIyd, TOHKas JINH3a, IUIaHETapHas MOJENb aToMa,

HYKJIOHHasA MOJICJIb aTOMHOTI'O Aapa

1.15

XapaKTepU30BaTh MPUHLMUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX OINMCAHMS, UCHOJIb3YA
3HAHUS O CBOMCTBaxX (U3MYECKUX SBICHUH U HEOOXOAMMBIE

bu3nIecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTU4YHbIE PHUCYHKH HM3yYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  H3MEPHUTENbHBIX  OpUOOPOB U
TEXHOJOTMYECKUX MPOIECCOB MPHU PEUICHUH YueOHO-TIPAKTUYECKUX
3a/1a4, ONITUYECKHE CXEMBI JIJIsl IOCTPOEHUS U300paKEHUI B TNIOCKOM

3epKajie U coouparoieit TuH3e

1.17

OPUBOJIUTH TPUMEPbl (HAXOAUTh HUHGOPMAIUIO O MPUMEPAX)
NPAKTHYECKOTO  HCIIOJIb30BaHUS  (U3MYECKHX  3HAHMM B
MOBCEIHEBHON JKM3HM Juid oOecriedeHus O€30MacHOCTH P
oOpamieHun ¢ nOpubopaMd U TEXHUYECKHMMH YCTPONCTBaMH,
COXPAaHEHHUS 3JIOPOBbS M COONIOJCHHS HOPM DKOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOIIeH cpenie

1.18

OCYILIECTBIIATh MOUCK HH(MOpMAIMK (PU3UUECKOTO COACP)KaHUS B
cetu MHTEpHET, caMocTOATENbHO (HOPMYIHPYs MOMCKOBBIN 3ampoc,
HaXOAWTh IIyTH OINpPEAEIEHUS [JOCTOBEPHOCTH  IIOJYYEHHOMN
UHPOpPMALUK Ha OCHOBE MMEIOIIUXCS 3HAHUHA U JOMOJHUTEIbHBIX

HCTOYHHUKOB




1.19

WCIOJIb30BaTh MIPU BBHINOJHEHUM Y4YEOHBIX 3aJaHUui Hay4dHO-
HNOMYJISIPHYIO JTIUTEPATYPY (PU3UUECKOro CoJepiKaHus, CIPaBOYHBIE
Marepuayibl, pecypcbl cetu HHTepHer, Bianetb NOpuUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHGOPMAIIUU U3 OTHOM

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

co3/1aBaTh COOCTBEHHbBIC NHCHMEHHBIE W YCTHBIE COOOLICHHS Ha
OCHOBE HH(pOpPMAIMKM M3 HECKOJBKMX HCTOYHUKOB (PU3MYECKOTO
CoJIepKaHus, MMyOJIMYHO MPEJCTABIATh PE3YJIbTaThl IPOCKTHON WiH
UCCJIEIOBATENILCKON  JIEATENIBHOCTH, TPHU  3TOM  T'PaMOTHO
WCIIOJIb30BAaTh MW3YYCHHBIM NOHATHUHHBIM ammapar H3y4aeMoro
pasaena QU3MKU U CONPOBOXKJATh BBICTYIUIEHHWE Npe3eHTaluel ¢

y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB

1.21

MIPHU BBITIOJTHEHUHN Y4E€OHBIX MPOEKTOB M UCCIIEAOBAHUN (PU3NIECKUX
MIPOLIECCOB pacHpeeNaTh 00I3aHHOCTH B TPYIIIIE B COOTBETCTBUM C
MOCTABJIECHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM IUIaHa
JNEWCTBUA W  KOPPEKTUPOBATh €ro, aJIeKBaTHO OILICHUBATh
COOCTBEHHBIM BKJIaJ] B JIEATENBHOCTh TPYMIBbl, BBICTPAaUBATh
KOMMYHUKATUBHOE  B3aMMOJEWCTBUE, MpOSBIASL  TOTOBHOCTH

paspemniath KOH(PIUKTHI




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

OU3NKA

U EE POJIb B ITIOBHAHUU OKPYXAIOILIETO MHPA

1.1

®usuka — Hayka O npuponae. SBIeHHS NPUPOJBI.
®usnyeckue  SABICHUA:  MEXaHMYECKHE,  TEIIOBBIE,

OJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®uznyeckue BeTU4MHbL. M3Mepenne puzndecknx BEIUYUH.
Ouznyeckue  npubopsl.  IlorpemHocTs  M3MepeHHI.

MexayHapoaHas CUCTEMA €IUHUIL

1.3

EcTecTBeHHOHAayuHBI METOJ TIO3HAHWS: HaAONIOACHHUE,
MOCTAaHOBKA HAYYHOTO BOIMPOCA, BBIIBWKEHUE THUIOTE3,
OKCIIEPUMEHT TI0  TPOBEPKE THUIOTE3, OOBSICHECHUE

HAOJIFOIAEMOTO ABJIEHUS

1.4

Onucanne PU3NUECKHUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue pabOTHI:

N3Mepenne pacCTOsTHUM.

H3mepenune 00bEMa KUAKOCTU U TBEPJOTO TeNa.
Omnpenenenre pa3MepoB MabIX TEl.

W3mepenue temmnepaTryppl HpH IMOMOIIM KHIKOCTHOTO

TEPMOMETpa U JaTYUKa TEMIEPATyPhl

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOCHI/IC BCIICCTBA: aTOMbI U MOJICKYJIbI, UX PA3MCPHI.

OHBITLI, JOKa3bIBarOMUE JTUCKPETHOC CTPOCHUC BCIICCTBA

2.2

I[BI/I)KCHI/IC qaCTul, BCIICCTBA. CBs3b CKOPOCTH ABHIKCHUS

HacCTHuIl C TeMnepaTypoﬁ. BpOYHOBCKOC JABHIKCHUC,

mddy3us

2.3

BzauMopelicTBue 4acTHUI] BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHC

2.4

Ar perarubi€ COCTOSIHUA  BCHICCTBA: CTPOCHHUC Ta30B,

KUAKOCTEH M TBEPABIX  (KPUCTAIMYECKUX)  Tell




B3anmocBs3p MeEXy CBOMCTBAMM BELIECTB B Pa3HbIX

arperaTHblX COCTOAHUAX HW HX aATOMHO-MOJICKYJISAPHBIM

CTpPOCHHEM
2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUM BO/IBI

[IpakTnueckue pabOThI:

Onenka  guameTpa  aromMa  METOJOM  panoB  (c
26 UCTIOJIb30BaHueM (poTorpaduii).

OMnbITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIUPEHHUS Ta30B.
OnpIThl 10 OOHAPY)KEHHUIO ACUCTBHSI CHIJI MOJIEKYJISPHOTO

IMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEMICTBUE TEJI

Mexannueckoe IBHxXeHne. PaBHOMeEpHOE U HEpAaBHOMEPHOE

3.1
JIBYDKEHUE
3.9 Ckopocte. CpenHssl CKOPOCTb IPU  HEPABHOMEPHOM
' IBIKEeHUH. Pacuér myTu U BpeMEeHH JIBHKCHHUSI
SBnenne mHepuuu. 3aKOH MHEepUMH. B3anmmopeicTBue Ten
3.3 KaK MpUYMHA U3MEHEHMsI CKOPOCTH JBMXKEHUs Tel. Macca
KaK Mepa HHEPTHOCTH Tesa
34 IInotHOCTE BemecTBa. CBS3b MIJIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJI B €IMHUIIC 00bEMA BEIIECTBA
3.5 Cuita KaK XapaKTepHUCTUKA B3aUMOICHCTBUS TEI
36 Cuna ympyroctu u 3akoH ['yka. U3mepenue cuibl c
' MOMOIIbIO JUHAMOMETpPA
T SIBnenne TAroreHus U cwia TsokecTth. Cuila TSHKECTH Ha
. npyrux rianerax. Bec tena. HeBecomocth
38 Cuna Tpenusi. TpeHue CKOJIBKEHUS U TpeHre ToKos. TpeHue
' B IIPUPOJIC U TEXHUKE
3.9 Clio)keHue Cwi, HalpaBJCHHBIX IO OJHOW MPSMOM.
. PaBHOelicTBYIOIIAS CHIT
[IpakTdeckue pabOTHI:
Omnpenenenre CKOPOCTH PABHOMEPHOTO TBHKEHHUS (IIaprKa
3.10 B JKUJKOCTH, MOJETH DJIEKTPUUECKOTO aBTOMOOWIIA U TaK

nanee). OnpeneneHue cpeaHEHd CKOPOCTU CKOJIBKEHHS

6pyCKa niIn IIapukKa 110 HaAKJIOHHOM IJIOCKOCTH.




Onpenenenne IUVIOTHOCTH — TBEpAOro  Tena.  OIBITHI,
JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTD pacTsiKeHus
(meopmarnuu) MPYKUHBI OT MPUIOKEHHON CHIIBL. OIIBITHI,
JEMOHCTPHUPYIOILKE 3aBUCUMOCTD CHJTBI TpEeHUs
CKOJIbKEHHUSI OT BEca TeJla U XapaKkTepa CONPUKACAIOLUIUXCS

MTOBEPXHOCTEN

@usnyecKre SBJIECHUS B TNPHUPOJIE: NPUMEPHI IBMKEHUS C
3.11 pPa3IMYHBIMA CKOPOCTSIMH B KMBOW M HEKHUBOM NPUPOJE,

JIEMCTBHE CUJIBI TPEHHS B IIPUPOJIE U TEXHUKE

3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, HOIIIUITHUKH

TIABJIEHME TBEPBIX TEJL, JKUIKOCTEI 1 TA30B

Hasnenune TtBEpHoro Ttema. CrnocoObl yMEHBIIEHUS |

41 YBEITMYCHHS TaBJICHUS
42 JlaBienne ra3a. 3aBHCHUMOCTH JaBJICHHS ra3a OT 00BbEMa,
' TEMITepaTypPhI
43 Ilepenava naBneHuss TBEPABIMU TelNaMH, >KHIAKOCTSIMH H
' razamu. 3akoH Ilackans. [TneBMaTr4yeckue MaIIuHbI
3aBUCHMOCTh  JaBJCHUS  JKHJAKOCTH  OT  TJIyOWHBI.
4.4 ['mapocratudeckuit mapagokc. CooOmiaromuecss COCYIbI.
['mapaBIuyecKkue MEXaHU3MBI
AtMochepa 3emnm u armocdepHoe namieHue. [IpuunHbI
45 CYIIECTBOBAHUS BO3AYMIHOKW o0omouku 3emun. OmbIT
' Toppuyennu. 3aBUCHMOCTh aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl YyDOBHEM MOPSI
46 N3mepenne armochepHoro naBieHus. [lpubGopsl s
' HU3MEPEHHS aTMOC(EPHOTO JIaBICHUS
47 JleiicTBHE KHJIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEIO.
' BriTankuBaromas (apxuMeioBa) cuia. 3aKoH Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue
[IpakTueckue pabOTHI:
HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJC OT 00bEMa
4.9 NOTPY’KEHHOW B JKMAKOCTh 4YacTu Tena. OmnpeneneHue

BBITAJIKUBAIOIIEH  CHIIBI, NENCTBYIOIIEN Ha  TEJo,

HOFPY)I(éHHOC B JKUIKOCTH. HpOBCpKa HC3aBUCHUMOCTHU




BBITAJIKUBAIOLLIEH CUJIbI, JEMCTBYIOIIEH HA TEJIO B )KUIKOCTH,
OT Macchl Tena. OMbITh, AEMOHCTPUPYIOIINE 3aBUCUMOCTh
BBITAJIKUBAIOLLEH CUJIbI, JEMCTBYIOIIEH HA TEJIO B )KUIKOCTH,
OT 00BéMa MOTrpYXKEHHOW B JKUIKOCTh YacCTH Tela U OT

IUIOTHOCTU JKUIKOCTH. KOHCTpyHMpOBaHuE apeomeTrpa WiIu

KOHCTPYHPOBaHUE JIOJIKH u ompeieNieHue eé
Irpy30I10AbEMHOCTH
210 dusnyeckue SBICHUS B MPUPOJIE: BIUSHUE aTMOC(hepHOTro
' JTABJICHUS HA )KUBOW OPTaHM3M, IJITaBaHUE PHIO
TexHuueckre  yCTpPOWCTBA:  COOOIIAIOIMIMECS  COCY/IBI,
411 YCTPOMCTBO  BOJAOINPOBOJA,  THJIPABIMYSCKUN  TIpecc,
' MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HAacoc,
apeomeTp
PABOTA, MOIIIHOCTb, DHEPT U
5.1 Mexanudeckas pabora
5.2 Mexanudeckasi MOIITHOCTh
£ 3 [TpocThie MeXaHU3MBI: pbIYar, OJO0K, HAKIOHHAS TIOCKOCTb.
' [IpaBuiio paBHOBECHS pblyara
5.4 [IpumeneHue npaBuia paBHOBECHS pblyara K 0J0Ky
«3onotoe mpaBuio» Mexanuku. Kosddumuent nonesHoro
5.5 JIeHCTBUsT MexaHU3MOB. IIpocThie MeXaHW3MbI B OBITY H
TEXHUKE
5.6 [ToTeHnmanpHas SHEPryUM TeJla, MOJHATOr0 HaJ 3eMIIEi
5.7 Kunerndeckas sHeprus
- [Tonnas mexaHWueckas »SHEprus. 3aKOH HU3MEHEHHS U
' COXPaHEHUS MEXaHHUUECKOW IHEPTUU
[IpakTuueckue pabOTHI:
Omnpenenenve pabOThl CUIIBI TPEHHUS HPU PAaBHOMEPHOM
£ g JIBUKEHUH Tela 1O TOPHU3OHTAJbHOW MOBEPXHOCTH.
' HccnenoBanue ycrnoBuil paBHOBecusl pbluara. M3mepeHue
KIIJ] naxnoHHo# miockocT. M3ydeHune 3akoHa COXpaHEeHHUSI
MEXaHUYeCKOW dHEeprun
5.10 duznyecKkue SBJICHUS B IPUPOJIC: PhIYaru B Telle YeJIOBeKa




TexHuueckue  yCTpOWCTBA:  pblyar, MOJBWXKHBIA U

5.11 HETOJIBYKHBINM OJIOKH, HAKJIOHHAsI TUIOCKOCTh, IPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3j1IeMeHTbI COAEPKAHUS
pasiena 3JieMeHTa
TEITJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOXKEHUS  MOJEKYISIPHO-KHHETHYECKOM
61 TEOpUU CTPOCHMS BellecTBa. Macca M pa3Mepbl MOJEKYI.
' OnbITEI,  TMOATBEPXKIAIONINE  OCHOBHBIE  TOJIOKECHHS
MOJIEKYJIIPHOKHHETHIECKON TEOPUHU
6.2 Mogenu TBEPIOTO, XKUAKOTO W Ta3000pa3HOTO COCTOSTHUI
' BeulecTBa. Kpucrannuyeckue u amop@Hbie Tena
- OObsicHEHNE CBOMCTB Ta30B, JKUAKOCTEH U TBEP/ABIX TET HA
' OCHOBE TMOJIO)KEHUI MOJIEKYIIPHOKMHETUYECKON TEOPUHU
6.4 CMmaunBaHue U KallWUTSIPHBIC SIBIICHUS
6.5 TemnnoBoe pacIMpeHne U C)KaThe
6.6 Temneparypa. CBs3p TemmepaTypbl CO  CKOPOCTBIO
6 ' TEIUIOBOTO JABM)KEHHUS YaCTHUII
5.7 Buayrpennss sneprus. CnocoObl M3MEHEHHS BHYTPEHHEH
' SHEPruu: TeIuionepeaaya U CoBepIIeHne paboThl
6.8 Bunel Temnmomepenauu: TEIIONPOBOAHOCTb, KOHBEKIIHS,
. U3ITy4YCHHE
6.9 KonuuectBo TemnoTel. Y aenbHas TEII0EMKOCTh BEIleCTBa
TeruooOMeH ¥ TEIJIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIIOBOTO OanmaHca
511 [InaBneHne M OTBepAEBaHUWE KPUCTAIUIMYECKHUX BELIECTB.
. VY nenbHas TEmI0Ta MIaBIECHUA
[TapoobOpazoBanue u xonnaeHcamus. Mcmapenue. Kunenue.
6.12 VYnaenbHas  TemoTa  mapooOpa3oBaHUsA.  3aBUCHMOCTh
TEMIIEPATyphbl KUTIEHUS OT aTMOC(HEPHOTO JaBICHHUS




6.13

BuiasxxHoCcTh BO311yXa

6.14 OHeprus TOIIMBA. Y IeibHAasl TEIJIOTa CTOPAHUS
[punnuns! paboTel TeroBsx auraresneit KI1J] TemmoBoro
6.15 aBurarens. TeroBble IBUTaTENM M 3alUTa OKPYKAIOILIECH
Cpelibl
3aKOH COXpaHEHMs] M IPEBPAIICHUS] SHEPTUU B TEIUIOBBIX
6.16
nporueccax
[IpakTnueckue pabOTHI:
OnpIThl 10 OOHAPY)KEHHUIO ACUCTBHSI CHIJI MOJIEKYJSPHOTO
HIPUTSKEHUS.
OnpITHl N0 BBIPALIMBAHUIO KPUCTAJUIOB MOBAapPEHHOM COJIU
WJIM caxapa.
OnpITHl MO HAOJIOJIEHUIO TEIUIOBOTO PACHIMPEHHUsl Ta30B,
KUAKOCTEN U TBEPBIX TEII.
Onpenenenre JaBleHUs BO3lyXa B OajsIoHe MITPHIIA.
OnbITel, JEMOHCTPUPYIOIIUE  3aBUCUMOCTh  JABJICHMS
BO3/yXa OT ero 00béMa U HarpeBaHus WU OXJIaKICHHUS.
[IpoBepka THUMOTE3bl JUHEWHOW 3aBUCHUMOCTH JIJTMHBI
6.17 CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TeMIIepaTyphbl.
HaGntonenne u3MeHeHMs BHYTpPEHHEH OSHEpPruu Tejla B
pe3yibTare Terionepesadyd U paboThl BHEIIHUX CHIL.
HccnenoBanue sBIEHUSA TEIUIOOOMEHA IPU CMEILIMBAHUU
XOJIOJJHOM U ropsiueil BObI.
Omnpenenenne KONMMYECTBA TEIUIOTHI, MOJyYEHHOTO BOJOU
IpY TEIUI00OMEHE ¢ HArpeThIM METAIUTMYECKUM LIUIMHIIPOM.
Omnpenenenne yaenbHOU TEIVIOEMKOCTH BELLIECTBA.
Hccnenosanue npoiiecca ncnapeHusl.
Onpenenenne OTHOCUTENIBHOM BIAKHOCTH BO3yXa.
Onpenenenne yaenbHON TEIUIOTHI MJIABJICHUS JIbJA.
518 @duzpueckue ABJICHUS B IPUPOJE:  MOBEPXHOCTHOE

HATAXKCHUC U KAITMWJIJIAPHBIC ABJICHUA B ITPUPOJIAC, KPUCTAJIIIBL




B Ipupone, uznydeHue CoiHia, 3amep3aHue BOJOEMOB,

Mopckue Opu3bl; 00pa3oBaHKe POCHI, TyMaHa, WHEs, CHETa.

6.19

TexHuueckue  yCTpOMCTBA:  KalMJULIPBI,  IPUMEPHI
UCIIOJIb30BAaHUS KPUCTAJLIOB, JKUIAKOCTHBIM TEPMOMETD,
JATYMK TEMIEPATYpPBbI, TEPMOC, CUCTEMA OTOIUIEHHS IOMOB,
TUTPOMETPBI, TICUXPOMETp, MHapoBasi TypOHHA, ABUIATEb

BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 DnekTpuzaius Tel. J[Ba posa aMeKTpHUIeCcKUX 3apsioB
B3aumopeiictBue  3apsokeHHbIX  Ten.  3akoH — Kysona
7.2 (3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX T OT
BEJIMYMHBI 3aPSI0B U PACCTOSHUS MKy TEJIaMH )
DnekTpuyeckoe mnojie. Hanpssk€HHOCTh  IIEKTPUUYECKOTO
7.3 nosist. [lpuHnun cynepno3uiuu 3JeKTpuYeckux moJied (Ha
KaueCTBEHHOM YPOBHE)
Hocutenun  snexktpuueckux  3apsgoB.  DJIEMEHTapHBIN
7.4 anekTpuueckuii 3apsia. Crtpoenue atoma. I[IpoBomHukM u
TUDIIEKTPUKU
7.5 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa
- DIIEKTPUUYECKUI TOK. YcnoBust CYILIECTBOBAHUS
' ANEKTPUYECKOT0 TOKa. VICTOUHMKH MOCTOSSHHOTO TOKA
27 JlefcTBUS 3JEKTPUUYECKOTO TOKa (TEIIOBOE, XMMHUYECKOE,
' MarHUTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSIX U Tazax
Onekrpuueckas 1enb. Cuna  TokKa.  DJIEKTPUYECKOE
7.8
HaNpsDKEHUE
29 CompoTuBjieHHE MPOBOJHHUKA. YJEIBHOE COMPOTUBJICHHE
. BELIECTBA
7.10 3akoH OMa 11 y4acTKa LeH
[locnenoBarenpHOE M NApAUIEIBHOE  COCIUHEHHUE
7.11
MIPOBOJIHUKOB
210 PaboTa 1 MOITHOCTB PMEKTPUUECKOTO TOKa. 3akoH J[koyms

— Jlenna




DNeKTpUUYeCKue I1enu U TOTPEOUTENH AIEKTPUUICCKOM

13 sHepruu B ObiTy. KopoTkoe 3ambIkaHue
[ToctostHHblE MarHuThl. B3auMopaeicTBue MOCTOSHHBIX
7.14
MarHuTOB
MaruutHoe nosie. MarHuTHoe 1osie 3eMJIU U €ro 3HaYeHHe
7.15
IUTSL JKA3HU Ha 3eMIIe
216 OneiT Opcrena. MarHuTHOE MOJIE€ 3JIEKTPUYECKOrO TOKA.
. [IpuMenenue >eKTPOMarHuTOB B TEXHUKE
JlelicTBM€ MAarHMTHOTO TOJISI Ha MPOBOJHUK C TOKOM.
717 DneKTpoaBUraTeNb IOCTOSHHOTO TOKa. Vcmonb3oBaHue
. JJIEKTPOJIBUTATENIel B TEXHMYECKMX YCTPOMCTBaX M Ha
TpaHCIIOPTE
- 18 Omneitel @apanes. SIBneHNE 3IEKTPOMArHUTHON MHAYKIIHH.
' [IpaBuito Jlenna
OnekrporeHeparop. CrocoObl MOJYUICHHS IEKTPUIECKOM
7.19 SHEPTHH. DIEeKTPOCTAHITUN Ha BO300HOBJISIEMBIX
VMCTOYHHMKAX SHEPTHH
[IpakTrueckue pabOTHI:
OnbITHI 10 HAOMIOJCHUIO AJEKTPU3ALMU TeNl UHIYKUUEH U
IIPU CONPUKOCHOBEHUH.
HccnenoBanue  EHMCTBHUS  3JEKTPUYECKOTO MOJs  Ha
IIPOBOJIHUKH U TUAJIEKTPUKH.
COopka u mpoBepka palbOTHI AIEKTPUYECKONH IEHH
MOCTOSIHHOTO TOKA.
7.20 N3mepenue u perynmpoBaHue CUJIbl TOKA.

W3mepeHue u peryaupoBaHue HAPsHKCHUS.

HccnenoBanue 3aBHCUMOCTH CHJIBI TOKa, HIYIIETO 4Yepe3
PE3UCTOP, OT COMPOTUBJICHUS PE3UCTOPA U HAIIPSDKEHHSI Ha
pesucrope.

OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh 3JICKTPUUECKOTO
COTIPOTHUBJICHUSI TIPOBOJHHKA OT €ro JITMHBI, ILJIONIaId

IMOMNEPCUYHOTO CCUCHUA U MaTCpUaJIa.




[IpoBepka mpaBwia  CHOXEHUS  HAOpsDKEHUM — MIpU
[IOCJICZIOBATEIbHOM ~ COEAMHEHUU  JIBYX  PE3UCTOPOB.
[IpoBepka mpaBuiia isi CUJIBI TOKA MpPU MapALICILHOM
COEIMHEHUU PE3UCTOPOB. Onpenenenue paboThI
JNIEKTPUYECKOTO  TOKAa, UAYIIEr0  4Yepe3  Pe3UucTop.
Omnpenenenue MOIIHOCTH AIEKTPUIECKOTO TOKa,
BBIJICTIIEMON Ha pe3uctope. MccnenoBaHue 3aBUCHMOCTH
CUJIBI TOKa, WAYIIETO Yepe3 JaMIIOUKy, OT HANpsHKEHUS Ha
Heit. Omnpenenenue KIIJI warpeBatens. HWccnemoBanue
MarHMTHOTO B3aMMOJICUCTBHSI TOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHuTHOTO TOJISI IIOCTOSTHHBIX MAarHUTOB TIPH MX
o0benmMHeHUH W pasneneHuu. lccnemoBanue IeiCTBUS
AIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTpeiKy. OTBITHI,
JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBHS
KaTYyIIKA C TOKOM ¥ MarHuTa OT CUJIbI TOKA U HANPaBJICHHS
TOKA B Karylike. M3ydeHne neiicTBUsI MarHUTHOTO IOJIS Ha
IpOBOAHMK ¢ TOKOM. KoHCTpyHpoBaHue u nuzyueHue padoTsl
anekrpoasurarens. U3amepenue KI1/] anexkTpoaBurarenbHOn
yCcTaHOBKH.  OmNBITBI 1O  HCCIAEAOBAaHUIO  SBJICHMS
3JEKTPOMArHUTHOW WHAYKLIMH: HCCIEJOBAHUE W3MEHEHUI

3HAYCHH WU HAIIPABJICHHUA HHAYKIIMOHHOT'O TOKa

7.21

duznyeckue SBJICHUS B IpUPOAC: DJICKTPUUCCKUC SABJICHUA B
aTMocq)epe, OJICKTPHUYECCTBO KUBBIX OPIraHU3MOB, MArHUTHOE
I10JI€ 36MJ'II/I, z[peﬁ(b IIOJIFOCOB, POJIb MAarauTHOI'O ITOJIA IJIA

JKH3HHU Ha 36MJ’IC, MOJIAPHOC CUAHHNC

1.22

TexHudeckue yYCTPOWCTBA: AIIEKTPOCKOIN, aMIEPMETD,
BOJILTMETP, PEOCTaT, CUETYMK OJIEKTPUYECKOW DHEpPIHH,
JIEKTPOOCBETUTENIbHBIE npubopHI, HarpeBaTelbHbIe
JIEKTPONPUOOPHI (mpumepsl), IIEKTPUYECKHE
NPEJOXPaHUTENH,  BJIEKTPOMArHUT,  AJIEKTPOABHUraTeNb

IMMOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSAHHOTO TOKa




9 KUIIACC

Kon Kon
[IpoBepsieMble IEMEHTHI COACPIKAHUS
pazzena JJIEMEHTa
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanudeckoe nBwkenue. MartepuaibHas Touka. Cucrema
' oTCcuéra
8.2 OTHOCHTEITHHOCTh MEXaHUICCKOTO JIBIKECHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHE
##HPar#t#HepaBHoMepHOE TIPSIMOJIMHENHOE JIBUXKEHHE.
8.4 CpenHdass W MIHOBEHHas  CKOpPOCTb  Tela  Mpu
HEpaBHOMEPHOM JIBHKEHUN
8.5 VYckopenne. PaBHOyCKOpEHHOE MPSAMOIMHENHOE IBUKEHUE
8.6 CobOonHoe magenne. OnblTe! [ anuies
PaBHOMepHOE nBIKEHME MO OKpyxkHOCTH. Ilepuonm wu
8.7 yacToTa oOpamieHus. JIluHeliHas W yriaoBas CKOPOCTH.
LleHTpOoCcTpEeMUTENBHOE YCKOPEHHE
8.8 [Tepsrrit 3akoH HproToHa
8 8.9 Bropoii 3akon HetoToHa
8.10 Tpertwuii 3akon HeroToHa
8.11 [TpuHIUTI CYTIEPITO3UIINH CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: culia TPEHHUS CKOJIbKEHUS, CHUJla TPEHUS
' MOKOSI, IPYTrye BUIbI TPCHHUS
814 Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUSI. Y CKOPEHUE
' CBOOOHOTO MaJACHUS
815 JBuxenne rianet Bokpyr Conuna. [lepBas kocMuyeckas
. ckopocTh. HeBecoMOCTb 1 mieperpy3ku
PaBHOBecue MaTepuaibHOW TOUYKU. AOCOJIOTHO TBEPIOE
8.16
TEJOo
8.17 PaBHOBecue TBEPAOrO TeNma € 3aKPEIUIEHHOH OChIO
' BpaueHus. MomeHT cuibl. LleHTp TsoxecTn
8.18 Nmnynsc Tena. 3Menenne nummynbca. IMynsc cuiibt




8.19

3aKOH COXpaHEHMsI UMITYJIbCa

8.20

PeakTuBHOE NBMKEHHUE

8.21

Mexanunueckasi paboTa U MOITHOCTb

8.22

Pabora cun tskecTH, ynpyroctu, TpeHus. CBsi3b SHEPIUU U

paboThl

8.23

HOTGHHI/IaJII)Haﬂ OHEPIrusi TCIIa, noaAHsATOrO Hazg

MOBEPXHOCTHIO 3eMJIH

8.24

[ToreHnmanpHass SHEPTHs CKATON NPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETHUECKOW YHEPT AN

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIHH

8.27

[IpakTnueckue pabOTHI:

Ornpenenenne CpeaHe CKOPOCTH CKOJIBKEHUSI OpycKa WiTn
JIBIDKCHHSI  IIapuKa  TI0  HAKJIOHHOW  TIJIOCKOCTH.
Onpenenenue yCKOPEHHS Tejla TPU PaBHOYCKOPEHHOM
JIBHKEHUHN 110 HAKIIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHU IPHU
PaBHOYCKOPEHHOM JBMKEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THUMNOTE3bI: €CIM MpPU PABHOYCKOPEHHOM
JMBUKEHUHM 0e3 HayalbHOM CKOPOCTH IYTH OTHOCSITCS Kak
P HEYETHBIX YMCEN, TO COOTBETCTBYIOIIME MPOMEKYTKU
BPEMEHH OJJMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT
CHJIBI HOPMAJILHOTO JABJICHUS. Omnpenenenue
kodpdunuenTa TpeHHs  CKojJbkeHud.  OnpeneneHue
XKECTKOCTH TPYKUHBI. OmpeneneHne padboThl CUIIbI TPEHUS
IpU PaBHOMEPHOM JBMKEHHH Tella MO TOPH30HTAIbHON
noBepxHocTu. OnpeneneHure pabOThl CUIIbI YIPYTOCTH MpPU
noaséMe Tpy3a C HCIOJIb30BAaHHUEM HEMOABIKHOTO U

[IOJBMYKHOTO OJIOKOB

8.28

®dusznyeckue SBICHUSI B npupoac: NpujIrnBbl U OTIIMBBHI,
ABMOKCHUC IIIIAHCT ConaeuyHoM CHUCTCMBI, PCAKTHBHOC

ABUIKCHUC KUBBIX OPTaHU3MOB

8.29

Texnuueckue YCTpOﬁCTBaZ CIInAOMETP, JaTYUKH

IMOJIOKCHHA, pACCTOAHNA U YCKOPCHU A, PAKCTBI




MEXAHUWYECKUE KOJIEBAHWA 11 BOJIHBI

Konebarenpnoe nBmwkenne. OCHOBHBIE XapaKTEPUCTUKU

o1 KOJIeOaHUi: TIepro/I, YacTOTa, aMILIUTY 1A
9.2 MareMaTtnueckuil U IPYKUHHBIN MasTHUKU. [IpeBpaienne
' SHEPTUU NPU KOJICOATSIILHOM JIBH)KCHUU
0.3 3aryxaromue KojeOaHus. BbvlHyXKIeHHBIE KOJIEOaHHUS.
' Pe3onanc
Mexanudeckue BOJIHBI. CBOWCTBa MEXaHUYECKHX BOJIH.
9.4 [IpogonsHble W mOTEpedHble BOJHBL. JJIMHA BOJHBI U
' CKOpPOCTh €€ pacmpocTpaHeHUs. MeXaHHM4YeCKHE BOJIHBI B
TBEPAOM TeJIe, CEICMUYECKUE BOJTHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 NHudpa3Byk U yiabTpa3Byk
[IpakTnueckue pabOThI:
9 Onpenenenue YJaCTOTEI u rnepuojia KoJIe0aHui
MaTE€MaTHYECKOTO0 MasiTHUKA.
Onpenenenne 4acTOTHI M MIEpUOIa KoJIeOaHUH TPYKUHHOTO
MasTHHKA
9.7 HccnenoBanue  3aBUCHMMOCTH — Tepuoja  KoJeOaHHWi
' NOJBEIIEHHOT0 K HUTH TIpy3a OT JUIMHBl HUTH.
HccnenoBanne  3aBUCHUMOCTH  Mepuojaa  KosieOaHui
INPYKUHHOIO MasTHHKa OT Maccel rpysa. IIposepka
HE3aBHCHUMOCTH IEepHO/JIa KoJIeOaHUii rpy3a, MOABEIICHHOTO
K HUTH, OT MaccChl rpy3a 1 ’KECTKOCTH NPYKUHbL. M3MepeHune
yCKOpEeHUs: CBOOOIHOTO MaJAeHUS
®u3nueckue SBICHUS B MPUPOJIE: BOCIPHUATHUE 3BYKOB
9.8 JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMUYECKUE BOJIHBI,
LlYHAMH, 3XO
0.9 TexHuueckre  yCTpOWCTBA:  3XOJOT,  HCIOJb30BaHUE
' yIbTpa3ByKa B OBITY U TEXHUKE
DJIEKTPOMATI'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHbBI
10 101 DIEKTPOMAarHUTHOE TMO0J€. OJIEKTPOMArHUTHBIE BOJIHBI.
' CBoiiCTBa AJIEKTPOMArHUTHBIX BOJH
10.2 [IIkana 3€KTPOMarHUTHBIX BOJIH




10.3 OnexTpoMarHuTHas Ipupoaa cBera. CKOpOCTb CBeTa.
' BouiiHOBBIE CBOMCTBA CBETA
[IpakTuyeckue pabOTHI:
10.4 N3yueHnne CBOMCTB AIIEKTPOMAarHUTHBIX BOJIH C IIOMOIIBIO
MOOMIIBHOTO TenedoHa
du3nyuecKue SBICHUS B IPUPOAe: OMOJIOTHUECKOE eHCTBIE
10.5 BUIMMOTO,  YJIbTPa(UOJIETOBOTO W  PEHTI€HOBCKOTO
M3JTYyYEHU
106 Texanueckue yCTpOMCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMArHUTHBIX BOJIH AJIi COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
111 JlyueBas monens cBera. MIcTOUHMKM CBETa
11.2 [IpsimonuHelHOE pacpoCTpaHEHHE CBETA
113 Otpaxenne cera. Ilnockoe 3epkano. 3aKOH OTpaKEHUS
' cBeTa
114 [Ipenomnenue cBeta. 3akoH npenomieHus ceta. [lonHoe
' BHYTpPEHHEE OTpa’kKeHHE CBETa
11.5 Jlunza. Xon jrydeii B THH3E
116 OnTuueckass cucrema ¢oroanmnapaTa, MHUKpPOCKONa U
' TeJecKona
['maz kak onruuyeckas cuctema. bimszopykocts u
11 11.7
JAIbHO30PKOCTh
118 Paznoxenne Gemoro cera B crektp. OmbiTel HbloTOHA.
' CrnosxeHue CeKTpaabHBIX 11BETOB. [lucnepcus cBeTa
[IpakTueckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH YIila OTPaKEHHs CBETOBOIO
Jayd4a OT yriia NajeHus.
N3ydyenne xapakTepuCTUK H300pakeHHs] TpeaMera B
11.9 MJIOCKOM 3€pKaje.
HccnenoBanue 3aBUCMMOCTH YIJIa IPEJIOMIIEHHUS CBETOBOTO
Jqyd4a OT yIJla NaJeHHs Ha IPAHULE «BO3JyX — CTEKIION.
[Tomyyenne wu300pakeHUl ¢ MNOMOIIBIO coOHuparomen
JIMH3BI.




Omnpenenenne GHOKyCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI
coOuparoIieii JTUH3BL
OmnBITHL IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
OnpIThl MO BOCHPUATUIO 1BETa MPEIMETOB IMpPH HX
HaOIIOIEHUH Yepe3 [[BETOBbIC (DHUITBTPHI
®usnueckue sBieHUs B npupojae: 3atrmeHus ConHua u
11.10 JlyHbI, IIBETA TEJ, ONTHYCCKUE SBJICHUS B aTMOc(hepe (IBeT
HeOa, pedpakuus, paayra, MEPax)
1111 TexHudeckue ycTpoHCTBa: OYKHU, MEPUCKOI, (poToammapar,
' ONTUYECKUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
121 Onbitel  Pezepdopna u mmaHerapHas MoOJAENTb aroMma.
' Monens aroma bopa
199 Ucnyckanne u moryomeHue cBera aToMoM. KBaHTHI.
' JIuHeityaTheie CEKTPbI
12.3 PagnoaxkTuBHOCTE. Anb(a, 6eTa- u raMMa-u3aydeHus
124 Crpoenue atomMHOTO sapa. HykimoHHas mMozaelnb aTOMHOTO
' sanpa. M3oTonsl
195 PagnoaktuBHbie mnpeBpamieHud. llepuwon mosypacnana
' ATOMHBIX SIJEP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsAIOBOTO H
12 ' MacCOBOT'O YHUCEI
12.7 OHeprus CBsI31 aTOMHBIX sep. CBsA3b MacChl U SHEPTUU
198 Peakuun cunteza m npenenus sgep. VcrouHuky sHepruu
. CoiHna u 3B€37
199 Snepnas  sHepretuka.  JleficTBUE  paJMOAaKTUBHBIX
' U3JIyY€HHI Ha )KUBbIE OPTaHU3MBI
[IpakTueckue pabOTHI:
Habnmtonenne CIUIOIIHBIX M JTUHEHYATBIX  CHEKTPOB
12.10 U3ITy4YEHUS.
HccnenoBanue TpPEeKOB: M3MEPEHHE DHEPIMM YaCTHUIBI IO
TOPMO3HOMY NyTH (110 poTOrpadusm).
W3mepenune paaroakTHBHOTO GoHA




®dusnyeckue  SABJIECHUA B IPUPOJAE:  ECTECTBEHHBIN

pannMoaKTUBHBIN (DOH, KOCMUYECKHE JIyYH, PaJId0AKTHBHOE

12.11
U3JIy4CHHE IIPUPOIHBIX MHHEPAJIOB, JIEHCTBHE
PaauOaKTUBHBIX U3JIy4YEHUN Ha OPraHn3M 4eJI0OBEKa

1912 TexHn4eckue ycTpoucTBa: CIIEKTPOCKOI, MHANBU Y aIbHbIN

JIO3UMETp, Kamepa Buiibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoOBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yJabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero odopa3zopanusi Ha ocHoBe PI'OC

[lonumanne ponu GU3MKM B  HAaydyHOM  KapTHHE  MHpa;
chopMUPOBAaHHOCTh 0a30BBIX MPEJICTABICHUNA O 3aKOHOMEPHOU
CBSI3M U [TI03HABAEMOCTH SBJIEHUI MPUPOJIbI, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucremMooOpasyrome ponau QU3MKK B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKH U TEXHOJOruil, 00 5BOJIOLUU
(Gu3NYECKUX 3HAHUM U UX POJIH B LIEJIOCTHOW €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKIAJE POCCHICKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHUpa, pasBUTHC TCXHHUKU U TEXHOJOTHI

3HaHUS O BUJAX Marepuu (BELIECTBO U IOJIE), O JIBMKEHHH Kak
croco0e CyIlecTBOBaHUS MaTepUH, 00 AaTOMHO-MOJICKYJISPHOI
TEOPUU CTPOCHMS BEIIECTBA, O (PM3MYECKOW CYIIHOCTH SIBJICHHI
npuposbl  (MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAaHTOBbIX); yMEHHE pa3IuyaTh SBJICHUS IO ONHUCAHUIO HUX
XapaKTEepHBIX CBOWCTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOUINX
JMaHHOE (U3UYECKOe SIBIIEHHE; YMEHHE pPaclo3HaBaTh IPOSBICHUE
U3YYEHHBIX (U3UYECKUX SIBJICHUM B OKPYXKAIOIIEM MHUPE, BBLICISA

UX CYIECTBEHHBIE CBONCTBA (MIPU3HAKU)

Bnagenue ocHoBaMM MOHSTHUMHOIO alimapara U1 CMMBOJIMYCCKOI'O
S3bIKa (I)I/ISI/IKI/I W UCIIOJIB30BAHUC UX JJIA PCLICHUA y‘le6HBIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOMCTBA TCII, (i)I/I3I/I‘leCKI/Ie SIBJICHHUA U

IMPOLECChI, UCIIOJIb3YA (bYHI[aMCHTaJIBHBIe N SMIITUPUYCCKHUEC 3aKOHbI

YMeHHue ONMCHIBAaTh HU3YUYCHHBIC CBOMCTBA TE€I H (I)I/ISI/I‘IGCKI/IG

SIBJICHHUS, UCTIOJIB3YsL (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Brnagenue ocHOBaMHM METOJOB HAy4YHOIO IIO3HAHMS C Y4ETOM
coOumo/IeHHs MpaBuJ1 0€30acCHOTO TpyAa: HaOmoieHHue PU3NUECKUX

SIBIICHUWI:




YMEHHUE CaMOCTOSITEIIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 TaHHOTO Habopa 000PYAOBAHUS 0 UHCTPYKIIUH, OTIHCHIBATEH XO]]
OTIBITA U 3AIHCHIBATH €0 PE3YIbTAThI, (POPMYIHUPOBATH BHIBOIBI;
NPOBEICHUE TIPSAMBIX M KOCBEHHBIX H3MEpEHHH (PHU3HUECKUX
BEJIMYMH: YMEHUE IUIAHUPOBATH HM3MEPEHMs], CaMOCTOSITEIbHO
coOuparb HKCHEPUMEHTAJbHYI0 YCTAaHOBKY II0 HHCTPYKIHH,
BBIUUCIISATh 3HAYEHHE BEJIMYMHBI M aHAJIU3UPOBATH IOJyYEHHBIE
pe3yibTaThl ¢ Y4YETOM 3aJaHHOM IOIPEIIHOCTH Pe3yJIbTaTOB
U3MEPEHMUI;

IPOBEJCHUE HECJIOXKHBIX AKCIHEPUMEHTAIbHBIX HCCIIEOBaHMIA;
CaMOCTOSITENIBHO COOMpaTh AKCHEPUMEHTAIbHYI0 YCTaHOBKY H
OPOBOAMTH  HUCCIEIOBAaHUE IO MHCTPYKLUHH, MPEACTaBIATh
MOJTy4€HHBIE 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BHUJE TaOIUIl U
rpauKoB, YYWUTHIBATh MOTPEIIHOCTH, JeNaTh BBIBOJABI IO

pe3ylbTaTaM UCCIIeJOBaHUs

[lonumanue  xapakTepHbIX CBOWCTB  (U3MUYECKUX  Mojeneit
(MaTepuanibHas TOYKa, a0OCOJIIOTHO TBEPIOE TEIO, MOJIEITH CTPOCHUS
ra3oB, >KMJIKOCTeH M TBEPABIX TeJ, IUIAaHETapHas MOJEelb aTroMma,
HYKJIOHHAsl MOJIeJIb aTOMHOTO $ipa) U YMEHHUE MPUMEHATh UX IS

00BbsSICHEHUS (PU3UIECKUX MTPOIIECCOB

VYMmeHne oObICHITE (bI/ISI/I‘IeCKI/Ie IMpoUCCChl U CBOICTBaA TCJI, B TOM
YUCI€ MU B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUECHTUPOBAHHOI'O
XapakTepa, B YaCTHOCTH, BBIABJIATH IPUYUHHO-CICACTBCHHBIC CBA3U
H CTPOHUTH 00BsACHEHHE C OHOpOﬁ Ha H3Y4YCHHEIC CBOMCTBaA
(1)I/ISI/ILIGCKI/IX HBJ’IeHHfI, (bPI?»PI‘ICCKI/IC 3aKOHBbI, 3aKOHOMEPHOCTH H

MOJIEIIA

YmMmenue pemate pacuérHbie 3amauu (Ha 6aze 2 — 3 ypaBHEHHI),
UCIIONIB3YSl 3aKOHBI U (OPMYINbI, CBS3bIBAIOINE (PUIUUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBaTh KPAaTKOE YCIOBHE 3alayH,
BBISIBIISITh HEJIOCTAIOIIME JaHHBIE, BHIOMPATh 3aKOHBI U (DOPMYIIBI,
HEoOX0UMBIE 7S €€ PelIeHUs], UCTIONB30BaTh CIIPABOYHBIE JAHHEIE,
MPOBOJIUTh PAcUYE€Thl U OLICHUBATh PEATUCTUYHOCTH MOJY4YEHHOTO
3HaueHUs PU3NUECKON BEIMYMHBI; YMEHHE ONPEACTATh pa3MEepPHOCTh

(I)I/I3I/I‘-IGCKOI71 BCJIIMYHHEI, HOHy‘ICHHOﬁ IIpU pCUICHUU 3aavuun




YMeHHue XapaKTepu30BaTh MPHHLUIBI JCHCTBUS TEXHHUYECKHX
YCTPOHCTB, B TOM YHCIIE OBITOBBIX MPUOOPOB, M MPOMBIILICHHBIX
TEXHOJIOTUYECKUX MPOIIECCOB MO UX OMUCAHUIO, HCIIOJIB3Ysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHHA W HEOOXOAMMbIe (U3HYECKHE

3aKOHOMEPHOCTH

10

YMeHHne HCIoNb30BaTh 3HAHUS O (U3MYECKUX SBICHUAX B
NOBCEHEBHON KU3HM il oOecnedeHHs] OE€30MacHOCTH TIpU
oOpamieHnn ¢ OBITOBBIMH ~ NPUOOpPaMU U TEXHUYECKUMU
YCTPOWCTBAMH, COXPAHEHHS 3JI0POBbsI M COONIOACHHUS HOPM
9KOJIOTUYECKOTO TOBEICHUS B OKpYXKalOMIeW cpeie; MOHWMaHHE
HEOOXOIMMOCTH TIPHUMEHEHHSI JOCTIKEHUH (U3UKU M TEXHOJOTHMA

AJIg palquOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OneIT TMOWCKa, TPeoOpa3oBaHUs W TPEACTaBICHUS WHGOPMAII
(GU3UYECKOTO COAEpKAHUS C HMCIOJIb30BaHWEM HWH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; yMEHUE OIIEHUBATh JJ0CTOBEPHOCTh
MOJydeHHOW WH(POPMAIIMK HAa OCHOBE WMEIOIIMXCA 3HAHUN |
JOTIOJIHATEIbHBIX ~ MCTOYHHUKOB; YMEHHE HCIOJb30BATH  IPU
BBINIOJTHEHUH Y4€OHBIX 33JaHUM Hay4YHO-TIOMYJSPHYIO JIUTEPATYPY
bu3nyecKoro coaep KaHusl, CIIPaBOYHbIE MAaTEPHAJIbl, PECYPCHI CETH
WntepHer; BnameHue 0a30BBIMH HaBbIKaMU MpeoOpa3oBaHUs
uH(bOpMAallMM U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYI'YIO; YMEHHE
co37aBaThb COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIECHUS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIBKMX HCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA
O13 11O PU3UKE

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUYECKHUE SBJIEHUA
11 Mexannueckoe JBHKeHuEe. MarepuanbHas Touka. Cuctema orcyéra.
' OTHOCUTENBHOCTH JIBHXKCHUS
PaBHOMepHOE U HepaBHOMepHOE JBIAKEHHE. CpenHsas ckopocTs. Dopmyna
1.2 JUTSL BBIYUCIICHHS CPeHel ckopocTu: V = S/t
PaBHOMEpHOE NpsIMOTIMHENHOE ABMKEHNE. 3aBUCUMOCTh KOOPAMHATHI Tela
OT BPEMEHM B CIIy4ae paBHOMEPHOTO MPSMOJIMHENHOTO JIBUKECHUS:
13 X(7)=x, +ut
I'paduku 3aBUCUMOCTH OT Bpe€MEHH ISl MPOEKIUH CKOPOCTH, MPOEKIUU
MEepEeMENIEHUs, MyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSAMOJIUHEHHOM
JBUKEHUH
3aBUCHMOCTh KOOPJMHATHI TEJIA OT BPEMEHU B CIIy4a€ PaBHOYCKOPEHHOTO
NPSMOJIMHENHOTO ABUKEHUS:
2
Sylf) =vg, =i+ a* ;
2
@opMyIbl A1 TPOSKUMHU NEPEMEIICHUS, TPOCKIUU CKOPOCTU U MPOECKIUU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJIUHEHHOM JBUKEHUU:
2
1.4 5. () =u,, Tra—,
U.\'('f) =Up, +a, L,
a.(f)=canst,
U:x: - le2 =2a,s,
I'paduku 3aBUCHMOCTH OT BpeMEHHU AJISl MPOEKIIUN YCKOPEHUS, TPOESKIIUU
CKOPOCTH, IIPOEKIUH IMepEeMELIEHU, KOOPAUHATBI IIPU PAaBHOYCKOPEHHOM
MPSMOJIMHENHOM JBUKEHUHU
CBob6oanoe nasnenue. @opMysibl, ONMKMCHIBaIONIME CBOOOIHOE MAIeHUE Teja
1.5 10 BepTUKAIM (IBWKEHHME Tejla BHU3 WM BBEPX OTHOCHTEIIBHO
noBepxHocTu 3emun). ['padmku 3aBUCUMOCTH OT BPEMEHH JUTsI TIPOEKIIUU




YCKOpPEHUSI, TIPOCKIIUU CKOPOCTH U KOOPJMHATHI MPU CBOOOJHOM TaJICHUU

TCJIa 10 BEPTUKAIN

CKopocTh paBHOMEPHOT'O JIBUYKEHUS Tela IO OKpykHOCTH. Hampasnenue
CKOpOCTH.

®opmyna 17151 BBIYUCIEHUS CKOPOCTH YEPE3 PaInyC OKPY>KHOCTU U TIEPUO]T

oOpareHus:
2nR
=
T

LlenTpocTpeMuTenbHOE yecKopeHue. HampasieHue eHTpOCTPEMHUTEIEHOTO

1.6 yckopeHusi. @opMmyiia Jisi BBIYUCIECHUS YCKOPEHUS:
2
a — (3
R
®dopmyra, CBI3BIBAIOIIAS TIEPUO]] M YaCTOTY OOpaIeHHUS:
1
\“." = —
T
Macca. ITnotHoCTh BemecTBa. @opmyia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHrue Cril
1.9 SIBnenune nnepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOPa CUJIbI,
JEUCTBYIOLIEH Ha TEJO
Bzaumopenicteue Ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 _FI—Q
112 Tpenue nMokos U TpeHue cKoImkeHus. opmyna Il BBIYUCICHUS MOTYIIS

CHJIbI TPCHUSA CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmanus tena. Yopyrue u Heynpyrue aedopMaiiu. 3aKkoH yOpyroi
nedpopmaruu (3akoH ['yka):

F=Ik-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUA:

My -1
F=Gg.—1_2
R
Cuna TsprecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
®dopmyna Ui BBIYUCICHUS CUJIBI TSDKECTH BOJIM3M MOBepXHOCTH 3emun: F
= mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HeBecomocTts u neperpy3ku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMYMHA.
p=mi

Nmnynec cuctemsl Ten. U3MeneHue umnysnbsca. MMImynbe cuibl

1.16

3aKoH COXpaHCHUA UMITYJIbCAa IJIsd SaMKHYTOﬁ CHUCTEMBI TCII:
D=yl +inyU, =const

PeakxtuBHOE JABHXCHHC

1.17

Mexannyeckas pabora. @opmyia /sl BBIYUCICHUS PaOOThI CUIIBL:

A=Fsoosct

MexaHuueckasi MOIITHOCTb:

n=4
[

1.18

Kunernueckas u NOTCHIMAJIbHAs SHCPIUA. d)opMyna JJIs BBIYUCIICHUA

KUHETHYECKOM OHEPruun:




Teopema 0 kuHeTHUECKOU d3HEprun. Popmyina Ui BHIYMCICHUS
IIOTEHIMAJIbHOU SHEPIUM TeJIa, IIOJHIATOrO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUsL:

E=E.,+E »
1.19 .
3aKOH COXpaHEHUs MexaHu4yeckoil snepruu. Gopmyna /yid 3aKkoHa
COXPAaHEHHUS MEXaHUYECKOH HEpPTUu B OTCYTCTBHE CcUJI TpeHus: E = const.
[IpeBpaienue MEXaHUIECKON SHEPTHH TP HATMYNHU CHIIBI TPEHUSL.
[IpocThie MexaHU3MBIL. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Momenr cuiter: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M, +..=0
1.20
[ToasmwxHbIN 1 HenoABWKHBIN O051oku. KITJ[ mpocThix MexaHU3MOB,
n= AHME&HE.H
Aﬂrpaqemaﬂ
JlaBnenue TBEpAOTO Tena.
®dopmyrna JUIsl BBIYUCICHUS JaBJiIeHUs TBEPAOTO Tela:
p= F
5
191 JlaBnenue raza. ATmocdepHoe 1aBlIeHUE.
lMunpocraTtuyeckoe gaBiieHWE BHYTPH KUIKOCTH.
®opmyna JUIsl BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTH:
P=Pgh+ Do,
1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akoH Apxumena. dopmyna a8 onpeneneHHsl BBITAIKUBAIOLICH CHIIBI,
JEVCTBYIOLIEN HA TEJO, NOTPYKEHHOE B )KUJIKOCTh WJIN Ia3:
1.23

Ycnopue niaBaHus Tena. [lnaBanue CYAOB U BO3QYyXOIIJIABAHUC




1.24

Mexanndyeckue KojieOaHus. AMIUTUTYa, MEPHOJ U YacToTa KOJICOAHMIA.

®opmyra, CBSA3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHU:

v L
T

1.25

MareMaTtnueckuii U NpYyKUHHBIA MasTHUKHU. [IpeBpanieHue sHepruu npu

KOJIE0ATEILHOM JIBIDKECHAN

1.26

3aryxatomue konebanus. BoiHykaeHHbIe Konebanus. Pezonanc

1.27

Mexannueckue BOJHBI. [IpoaobHbIe 1 TONIEpEYHbIE BOJIHBI. J[JIMHA BOJTHBI

U CKOPOCTh PaCIpOCTPAHECHUSI BOJIHBI:

h=v-T

1.28

3ByK. 'poMKOCTb 1 BbICOTA 3BYKa. OTpakeHHEe 3BYKOBOM BOJIHBI HA I'PaHUIIE

IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

H3mepenne cpeiHel MI0THOCTH BENIECTBA; ApXUMEIOBOM CUJIbI; dKECTKOCTH
NPYXUHBL, KO3((]UIIMEeHTa TpPEeHUsS CKOJBXKEHUs; padOThl CHIIBI TpPEHUS,
CHJIBl YIPYIOCTH; CPEeJHEH CKOPOCTH ABMKEHMsI OpycKa IO HaKJIOHHOH
IUIOCKOCTHU; YCKOpPEHHs OpycKa IpU ABWKEHHUM IO HAKIOHHOM IIOCKOCTH;
YacTOTHI U MEPHOAA KOJICOAaHUI MaTeMaTU4eCKOr0 MasiTHUKA; 4acTOThl U
nepuosa  KoyeOaHMH — NPYKUHHOTO  MAasTHHKA; MOMEHTa  CHJIBI,
JIEWCTBYIOLIET0 Ha phlyar; paboThl CUJIbl YIPYrOoCTH MpPU MOABEME Ipy3a €
IIOMOIILBIO HEMOJBMKHOTO OJI0Ka; pabOThl CUJIBI YIPYTOCTH NP MOABEME
Ipy3a ¢ IOMOIIBIO IOJBMKHOIO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CrJbl OT 00bEMa NOIPyKEHHON
YacTH Tejla U OT IUIOTHOCTH >KUJKOCTH; HE3aBUCHUMOCTH BbITAJIKUBAIOILEH
CHJIBI OT MaccChl TeNa; CHJIbl TPEHHsI CKOJIBKEHUS OT CHUJIbI HOPMAaJIbHOTO
JIaBJIEHUs] U OT POJia MOBEPXHOCTH; CHJIBI YIPYI'OCTH, BO3HHUKAIOIIEH B
HpYKUHE, OT CTENEeHU JeopMaluu MPYKUHBI; YCKOPEHUs Opycka OT yria
HAaKJIOHa HalpaBJAOLIeH; mepuoja (YacToTbl) KoJeOaHUH HHUTSIHOTO
MasiTHUKA OT JUIMHBI HUTHU; epuo/ia KoJIeOaHUH NPy KMHHOTO MasiTHUKA OT
Macchl Tpy3a M KECTKOCTU MPYXKHUHBI, HCCIEJOBAaHHE HE3aBHCHUMOCTH
nepuosia KojiebaHUIl HUTSHOrO MasTHHUKAa OT Macchl rpysa. IIpoBepka

YCJIOBUS PABHOBCCHUSA pblUara

1.30

Dusuveckue ABNEHUS 8 npupode.‘ MNpUMCPLL ABUXXCHUA C Pa3JIMIHBIMU
CKOPOCTSAAMH B )KMBOI M HEXHBOM mnmpupone, JIEUCTBUE CHUJIBI TPCHUA B

Oprupoac U TCXHUKE, MPUIIMBBI U OTJIMBLI, IBUKCHHUC IUJIAHCT ConneyHoi




CHUCTEMBbI, PEAaKTHUBHOE JBU)KCHHUE >KUBBIX OPraHU3MOB, pblUYard B TeJe
YelIOBEKa, BIIMSHUE aTMOC(EPHOTO JaBJIICHUS Ha JKMBOH OpraHu3M,
IJIaBaHUE PBIO, BOCIPHUATHE 3BYKOB JKUBOTHBIMHU, 3EMIIETPSCEHUE,

CECMUYECKHUE BOJIHBI, I[yHAMU, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCETP, AaTYUKU ITOJIOKCHUA, paCCTOSAHUSA
U YCKOPCHUA, TUHAMOMCETP, IMOJUIMITHUKH, PAKCTHI, pblyar, HOHBI/I)KHBIﬁ u

HGHOI[BI/DKHBIﬁ 6JIOKI/I, HAaKJIOHHA IJIOCKOCTb, IPOCTBIC MCXAaHNU3MbI B 6I)ITy,

L3l COOOIIAONINECs COCYIbI, YCTPOWCTBO BOJOTPOBOMAA, THUIPABINICCKUI
mpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPITHEBOW HACOC, apeoMeTp,
9XO0JIOT, UCIIOJIB30BAaHHUE YIBTPA3BYKA B OBITY U TCXHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC TIOJIOXKEHUS MOJICKYISPHO-KHHETHICCKOW TEOPHUH CTPOCHUS

2.1 BemecTBa. Mojenu TBEPIOTO, >KHIAKOTO M Ta3000pa3HOTO COCTOSHUN
BemecTBa. Kpucrammmdaeckue u aMopdHbIe Tea

95 JlBmkenne dacTull BemecTBa. CBSA3b CKOPOCTH JBWIKCHHS YacTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, iupPy3ust

2.3 CmaunBaHue U KalTWUISIPHBIC SBJICHUS

2.4 TennoBoe pacMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

25 Buytpennss sueprus. Pa6ora u Temonepenada Kak crocoObl H3MEHEHUs

' BHYTpPEHHEH 3Hepruu

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYECHUE
Harpeanue wu oxnaxzaenue Tten. KomuuecTBO TemioThl. YenbHas
TETIIOEMKOCTB:

2.8

O=cm(t,—1,)
3aKOH COXpaHEHUs SHEPTUHU B TEIJIOBBIX MpoIleccax. Y paBHEHUE TEIIOBOTO
OaylaHca:
2.9
Q+0, +..=0
Ucnapenue u konaeHcanus. Mi3MeHenne BHyTpeHHEH SHEPTrUU B MpoLecce
210 WCHapeHus W KoHAeHcanuu. KumneHue >KUAKOCTU. YaenbHas TersioTa

napoo6pazoBanus: L = Q/m




211

BiaxxHOCTB BO311yXa

2.12

[InaBnenne m kpucramsauusa. V3MeHeHue BHYTpEHHEH DHEPIUM IpHU

IUIaBJICHUUW U KPpUCTAJUIU3allH. yI[eJIBHaS'I TCIJIOTA IIJIaBJICHUA

0

m

2.13

BHyTpeHHs 3Heprus CropaHus TOIUIMBA. Y IEIbHAas TEIUIOTA CrOpaHUs

tormsa: 0 = Q/m

2.14

[Ipunnuns! padots! Temnosbix asurareneil. KITJ[ teruioBoro npurarens

2.15

Ipaxmuueckue pabomoi

WN3mepenue ynenbHONM  TEIUNIOEMKOCTH  METaUTMYECKOTO  IIMIIMHAPA;
KOJIMYECTBAa TEIUIOTHI, IOJIYYEHHOTO BOJONW KOMHATHOW TeMIepaTyphl
(UKCUpPOBAaHHOM Macchl, B KOTOPYIO ONYUIEH HarpeTblii LHUIMHJD;
KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HArPETHIM LIWJIMHAPOM, MOCIIE OMyCKaHUs
€ro B BOJly KOMHaTHOM TeMIIepaTypbl; OTHOCUTEIbHON BIaKHOCTH BO3/AYXa;
YIEIbHOW TEIUIOTHI IUIaBJIeHUs Jbaa. MccinenoBanue u3MeHeHUs
TeMIIepaTypbl BOJbI IIPU PA3IUYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHa MpH

CMEITMBAHUH XOJIOJHOW U TOpsiUe BOBI; ITpoIiecca HCTIapESHUS

2.16

Qusuueckue A6NeHUs 8 Npupode. TIOBEPXHOCTHOE HATSHKEHHE U
KallWUIApHBIE SIBJICHUS B MPHUPOJE, KPUCTAIBI B MPUPOJE, U3ITydCHHE
Connia, 3aMmep3aHue BOJOEMOB, MOPCKUE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHCA, CHCTa

2.17

Texnuueckue yCﬂ’lpOtZCﬂ’lGd.‘ Kalmuisipbl, IMIPUMEPBI  HCIIOJIB30BaHHA
KpUCTaJlJIOB, )I(I/I,Z[KOCTHHI‘/'I TEPMOMCTpP, AaTUUK TEMIICPATYpPbI, TEPMOC,
CUCTCMA OTOINUICHHA JOMOB, T'HI'POMCTPLI, IICUXPOMCTpP, I1apOBas Typ6I/IHa,

ABUTI'aTC]Ib BHYTPCHHETO CrOpaHUsl

OJIEKTPOMAI'HUTHBIE SABJIEHUA

3.1

3neKTpnsau1/m TCII. I[Ba BHUJA SJICKTPUYICCKHUX 3apsAa0B

3.2

BsaumonelictBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa

3.4

3J'IeKTpI/I‘IeCKOe TI0JIC. HaHpH)I(éHHOCTB QJICKTPUYICCKOTO IOJIA. HpI/IHLII/IH

CYIICPIIO3UIUH DJICKTPUICCKUX moJjiei (Ha Ka4YCCTBCHHOM ypOBHe)




Hocurenu snextpuyeckux 3apsanoB. JlelcTBUE 3IEKTPUUECKOTO MO Ha

3.5
3JeKTpUUECKue 3apsibl. [IpOBOTHUKY U TUAIEKTPUKU
[TocrosinubIi 3nekTpuueckuit Tok. JlecTBus anekTpuueckoro Toka. Cuia
tToka. Hampsxenue.
3.6 l=qg/t,U=A/
DNEeKTpUYECcKoe COTIPOTHUBIICHUE. YaeabHoe AIEKTPUIECKOE
COTIPOTHUBIICHUE:
3.7
R =pl/S
38 3akon Oma s yuactka snekrpudeckoit nenu: | = U/R
[TocnenoBarenbHOE COCTMHEHUE MPOBOJHUKOB:
I,=I1,; U=U,+U,: R=R +R,
3.9 [TapannensHO€ coeTMHEHUE TPOBOJHUKOB PABHOTO COMTPOTUBIICHHUS:
U=U:I=1+1,; Rzi.
2 2 2
CmenmaHHble COeTMHEHUS TPOBOJHUKOB
PaboTa u momHOCTh AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
2
3.11 O=I"-R-t
312 OnbiT Dpcrena. MarHuTHOE MOJi€ MPAMOTO MPOBOJHUKA C TOKOM. JIMHUUK
MAarHUTHOM UHAYKLIUH
313 MarauTHoe MHojIe MOCTOSHHOIO MarHurta. B3amMoaeiicTBHE ITOCTOSHHBIX
MarHuToOB
3.14 JlelficTBHE MarHUTHOTO MOJISL HA IIPOBOJIHUK C TOKOM
3.15 OnbiTel @apajnes. SABieHne 31eKTpoMarHuTHOM uHAyKIuu. [Ipasuno Jlenna
Ipaxmuuecxue pabomoi
3.16 N3mepeHue 53IE€KTpUUYECKOTO COMPOTHBIICHHUS PE3UCTOPA; MOIIHOCTU

QJICKTPUYCCKOT'O TOKA; pa6OTBI QJICKTPUYICCKOT'O TOKA.




HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3ZHUKAIOIIETO B IPOBOJHMKE
(pe3ucTopbl, JlaMIOuKa), OT HANpPsDKEHUS HA KOHLAX IPOBOJIHUKA;
3aBUCHMOCTU COIPOTHUBJICHUS OT JUIMHBI IIPOBOJHUKA, IUIOLIANH €ro
IIOIIEPEYHOT0 CEYEHUS U YIEIbHOTO COIIPOTUBIICHUS.

IIpoBepka  mpaBwia Uil OJJEKTPUYECKOTO  HANPSDKEHUA  NIPH
IIOCJIEIOBATEIILHOM COCJUHEHUU [POBOJHMKOB; IIpAaBWJIA I  CHJIBI
JNEKTPUYECKOTO TOKAa IIPU IAPAJUICIBHOM COCAUHEHUM IPOBOJHUKOB

(pe3ucTophl U JIAMITIOYKA)

Qusuueckue A6NeHUs 6 npupode: SIEKTpUUYECKUE sIBJIEHUS B aTMmocdepe,

3.17 ANIEKTPUYECTBO HKUBBIX OPraHU3MOB, MAarHUTHOE Moje 3emid, Apeid
MOJIFOCOB, POJIb MArHUTHOTO TIOJIS IS KU3HU Ha 3eMJie, TIOJISPHOE CUSTHHE
Texuuueckue ycmpoucmea: 3NEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTarT,
CUETUMK DIIEKTPUIECKOH DSHEPTHH, ODJIEKTPOOCBETHTEIBHBIE MPHUOOPHI,

3.18 HarpeBaTeIbHbIE ANEKTPOTPUOOPHI (mpumMepsI), 3JIEKTPUYECKHUE
MPEIOXPAHUTEIH, AIEKTPOMATrHUT, JIEKTPOJBUTATENHh MOCTOSTHHOTO TOKA,
TeHepaTop MOCTOSTHHOTO TOKa

3.19 DnekTpoMarHuTHbIe BoJHEL. [1Ikana 3mekTpoMarHuTHRIX BOJTH

3.20 JlyueBas monens cBeta. [IpsMonnHEtHOE pactipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus ceera. [Imockoe 3epkano

3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA

3.23 Jucnepcus cBera

3.24 JIunza. Xon snydeit B jauH3e. POKyCHOE paccTOsiHUE JMH3bI. OnTUyeckas

' cuia aun3el: D = 1/F

3.25 I'ma3 xak onruueckas cuctema. ONTHYECKUE TPUOOPHI
Ipaxmuuecxue pabomoi
N3mepenue onrtudeckoi Cuibl  coOuparomieil  JUH3BI;  (POKYCHOTO
paccTtosinus coOuparomieil JuH3bI (10 CBOWCTBY paBEHCTBA pa3MEpoOB
npeaMeTa M M300paKeHUs, Korja MpeAMET paclojioXkKeH B JABOWHOM

3.26 ¢doxyce), mokazareis MpeJoMIIeHUs CTEeKIa.
HccnenoBanne cBoicTBa H300paKeHHs, TOJIYYEHHOTO C TOMOUIbIO
coOuparoleii THH3bI; U3MEHEHUS! OKYCHOTO PACCTOSIHUS ABYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH YTJIa MPEIOMIICHHUS CBETOBOTO JIy4ya OT yria MaJeHus Ha
TPaHUIIE «BO3JIyX — CTEKIIO»

397 Qusuueckue asnenus 6 npupooe: 3armenust ConHna u JlyHsl, nBera tedn,

ONTHYECKHUE ABJIECHH B aTMoc(epe (1BeT Heba, pedpakiys, paayra, MUPax)




Texnuueckue ycmpoticmea: OYKH, MEPUCKOT, (OTOAINIApaT, ONTUYECKUE

3.28
CBETOBO/IBI
4 KBAHTOBEGIE SBJIEHUA
A1 PamnoaktuBHOCTE. Anb(da-, Oera-, ramma-u3nydeHus. Peakuuu anbda-u
' Oera-pacriaja
42 Omneitel Pesepdopra mo paccesauto anbda-gactui. [lnanerapHas mMozensb
' aToma
4.3 CocraB aToMHOTO sifipa. M30TOIIBI
4.4 [Iepnon nomypacnaza aTOMHBIX SAEp
4.5 SAnepHble peakiyy. 3aKOHbI COXpPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHCET
Qusuueckue sa61eHUs 6 Npupode: ECTECTBEHHBIM PaTMOAaKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIydH, PAJMOAKTHBHOE HM3ITydCHHE MPHPOTHBIX MUHEPAJIOB,
JeViCTBUE PaJMOAKTUBHBIX N3IYYEHUI Ha OPTaHN3M YeIoBeKa
47 Texnuueckue ycmpoticmea. CIEKTPOCKON, HWHIAWBHUIYAIBHBIA TO3WMETD,

kamepa BunbcoHa, smepHast sHEpreTuKa




YYEBHO-METOANYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

» Gusuka, 7 knacc/ [epeimkun A.B., O611ecTBO ¢ OrpaHUYEHHOMN
0TBeTCTBEHHOCTHIO «/IPODA»; Akninonepnoe o0ectBo «M3narenscTBo
«IIpocsewenue»

» dusuka, 8 knacc/ [lepwimkun A.B., O611ecTBO ¢ OrpaHUYEHHOMN
OoTBeTCTBEHHOCTHIO «[IPODAY»; AxiimonepHoe o61iecTBo «31aTenbcTBO
«ITpocsemienue»

» dusuka, 9 knacc/ [epwimikun A.B., I'yrauk E.M., ObmectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIMoHEpHOE 00IIECTBO

«H?;}I&TGJII)CTBO «HpOCBCIIICHI/Ie»

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

e 'yrHuk E.M., PribakoBa E.B. TemaTuueckoe u moypouHoe IiiaHUPOBAHUE K
yueOHuky A.B. [Iéppimkuna «duzuka-7», u3a. «Ipoda», Mocksa 2001 ro.

I'yrauk E.M., PribakoBa E.B.

Tematnueckoe u MoypouHoe mianupoBanue K yueOHuky A.B. IIéprerimkuaa
«Dusuka-8», uza. «Jpoday», Mocksa 2001 ro.

I'yrauk E.M., [llaponuna E.B., Toponnna 3.1. Tematnueckoe U mOypo4HOE
wianupoBanue K yueouuky A.B. [1€peimkuna, E.M. I'ytHuk «®usmnka-9»,
u3n. «Ipoda», Mocksa 2002 ros.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

KoMIutekT 31ekTpoHHBIX mocobuii o Kypey ¢usuku (7-11 ximaccer) (5 CD).
MunuctepctBo oopazoBanust PO, 2004

®usuka. bubnunoreka Harnsaabx nocodbuit 7-11 ki (1C: Hlkoma) OO0
«Mynstumenua Texnonoruu u Jlucrannmonnoe O0ydenue, 2008.

WutepaktuBHbIN Kypc dusuku st 7-11 knaccos. [Ipaktukym (2 CD).



NuctutyT HOBBIX TexHOJNOrUH. OO0 «Pusnukon», 2004.

®uzuka 10-11 xknacesl. Mynbrumenuiinelil kype. «Pyccoout ITadbnumunry,
2004.

Bupryanenbiii HacraBHuK. @usnka 10-11 knace. OOO «Hosas mkonax», 2007.
3anumarenbHas pusuka 18 mkoabHuKoB. OO0 busneccod». Poccus, 2005.
Uctopus uzobperenuil. bonbias nerckas suuukioneaus. OO0

«M3marenscTBO», Poccus, 2009.
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