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COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KAOILEro MUpaA.

®dusrka — Hayka o npupoje. ABmeHust npupoasl. usndeckue sBJICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnveckue BeIUUUHBL. M3Mmepenue ¢usndeckux BeaudyuH. Ouznyeckue
npuoopkl. [lorpentnocts n3MepeHuii. MexayHapoiHasi CUCTeMa €IMHMII.

Kak ¢wu3uka wu jApyrue €CTECTBEHHBIC HAyKH H3Y4alOT IPUPOY.
EcrecTBeHHOHAYy4YHBIM METOJ| MO3HAHUS: HAOIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABM)KCHUE THUIIOTE3, OJKCIEPUMEHT [0 TMPOBEPKE THUIIOTE3,
oObsicHeHHe HabmomaeMoro siBieHus. OnucaHue QU3NYECKUX SBICHUN C
IIOMOILBKO MOJIEJIEM.

Jemoncmpayuu.

1. MexaHW4YecKHEe, TEIUIOBBIE, JJIEKTPUYECKHE, MATHUTHBIEC, CBETOBBIC

SIBJICHUSL.

2. ®usnyeckue NpudOpbI U MPOIeaypa NMPSIMbIX U3MEPEHUN aHAIOTOBBIM
U IIU(GPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenue 1EHbl IeJICHUs MIKaJIbl U3MEPUTEILHOTO Tprbdopa.
N3mepeHune paccTosHUil.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TETA.

Onpenenenue pa3MepoB MajbIX TEI.

N3mepenue temnepaTypbl OpH MOMOIIU KUIKOCTHOIO TEPMOMETpPA U
JaTYuKa TEMIEpaTyphl.

6. IIpoBeneHue nccien0BaHMs MO MPOBEPKE TUIOTE3bI: JATbHOCTD MOJIETA
HIapyKa, MymeHHOr0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIE BBICOTA
ycKa.

Pa3znes 2. IlepBoHayaibHbIE CBECHUS O CTPOCHUH BelIeCTBA.

CrpoeHue BemiecTBa: aToOMbl W MOJIEKYJbI, UX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBm>keHnne dacTtul BemiecTBa. CBs3b CKOPOCTH JBHIKEHHUS YacTHUIl C
TemriepaTypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzanmopaeiicTBue yacTuiy
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, )KUAKOCTEN U TBEPIBIX
(kpuctamnuyecknx) Tesl. B3anMocBsA3b MEX1y CBOMCTBAMH BEILIECTB B Pa3HbIX
arperaTHBIX COCTOSTHUSAX U UX aTOMHOMOJIEKYJISIPHBIM CTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. HaGmioneHnne OpOyHOBCKOTO TBUKEHHSL.

2. Habmonenue nuddysun.

3. HaGmionmenue  siBneHUi, OOBSICHSIONUXCS  MPUTSHKEHUEM WA

OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

Jlabopamopnsie pabomel u onvimol.

1. OneHka JuaMeTrpa aroMa METOJIOM ps/ioB (C HCIOJIb30BaHUEM
dororpaduii).

2. OmBITHI 10 HAOJIOICHHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OmnbITEI MO OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHue U B3auMojielicTBHE TeJl.
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Mexannueckoe ABMKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUYKCHHE.
Cxopoctb. Cpennsisi CKOpOCTb IIPU HEPABHOMEPHOM JIBMKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHMUSI.

SBnenue MHEpIMU. 3aKOH MHEpPUUM. B3anmoneicTBue Ten Kak NMpUYrHa
U3MEHEHHUS CKOPOCTH JBMXKEHHUsI Tel. Macca kak Mepa HHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBA3b IIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHUIIEC
00BéMa BellecTBa.

Cwuna kak XapakTepucTHKa B3auMoieicTBus Tel. Cuia ynpyrocTu 1 3aKOH
I'yka. M3mepeHne cuiibl ¢ TOMOIIBIO JUHAMOMETpPA. SIBJICHUE TATOTEHUS U CUila
TsokecTd. Cuila TsSDKECTHM Ha JIpyrux IuvlaHerax. Bec Tena. HeBecomocTs.
CioxxeHue cwuil, HaIlpaBJICHHBIX MO OAHOM MpsiMoi. PaBHOMEWCTBYIOIAsA CUIL.
Cuna tpenus. TpeHHe CKONBXEHUS U TPEHUE MOKOA. TpeHue B NMPUPOAE H
TE€XHUKE.

Jemoncmpayuu.

Hab6nronenue MexaHnueckoro IBM>KEHHUS Tela.
N3MepeHne cKkOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.
HabGnronenue siBeHust HHEPIUU.
Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICUCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJICVCTBUIO TEN.
CroxeHue CHll, HalpaBJICHHBIX IO OJHOW MPSMOM.
./Iaéopamopubte paéombt U onvimol.
1. OmpenenieHUe CKOPOCTH PaBHOMEPHOTO JIBIDKEHMs (IIapuka B
KUJIKOCTH, MOJICTTH AJIEKTPUUSCKOTr0 aBTOMOOMIIS U TaK Jiajee).
2. OmpepeneHne CpeIHEe CKOPOCTH CKOJBKEHUSI OpycKa WM IIapuKa 1o
HAKJIOHHOM TJIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.
4. OmBITHI, TEMOHCTPHUPYIOLTUE 3aBUCUMOCTh pacTskeHus (nedopmarun)
PY>KUHBI OT TPUIIOKEHHOU CHIIBI.
5. OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

Hanenue. CrocoObl yMEHBIIICHUS M YBEIWYCHUsS aaBieHus. [laBneHue
raza. 3aBHCHMOCTb JaBJeHHUS raza OT 00béma, Temmeparypsl. llepemaua
JNABJICHUS TBEPABIMU TEJIaMHU, >KUAKOCTAMH W Ta3zaMH. 3akoH Ilackauns.
[THeBMaTHUeCKHE MaIIMHBL. 3aBUCUMOCTh JABJICHUS KUIAKOCTH OT TIyOWHBI.
I'unpoctarnueckuit mapamokc. CooOrmiaronuecss cocynbl. [ 'uapaBandeckue
MEXaHHU3MBI.

AtMocdepa 3emun u atmocdepHoe naBieHue. [IpudnHbI CyiecTBOBaHUS
Bo3ymHON 00osouku 3emun. OnbiTr Toppuuerum. M3mepenue atmMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpHOTO JaBJICHHUS OT BBICOTHI HAJ YPOBHEM
Mopsi. [IpuGops! asist u3mMepenust atMochepHOro JaBICHUS.

JlelicTBHE )KUIKOCTH U Ia3a Ha NOTPYKEHHOE B HUX TEJIO. BeITakuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JABJIEHUS raza OT TEMIEPATYPHI.

[lepenaua qaBineHUs! )KUIKOCTHIO U Ta30M.

Coobmatromuecst CoCyibl.

I'mppaBnuuecknii mpecc.

[IposiBnenue nercTBus aTMOC(HEPHOTO TABICHHUS.

3aBUCHUMOCTh BBITAJIKHBAIOIICH CHUJIBI OT 00bEMa MOTPYKEHHON YaCTH
TeJa U MJIOTHOCTH KUIKOCTH.

SIS SIS
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7. PaBEHCTBO BBITAJIKUBAIOUICH CHJIbI BECY BHITECCHCHHOMN KUJIKOCTH.

8. YcIoBue MiaBaHus TEJ: MJaBaHUE WIIH MTOTPYKEHUE TeJl B 3aBUCUMOCTH
OT COOTHOIIEHHSI TJIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1. HccrnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOrpyKEHHOM
B J)KMJIKOCTh YaCTH TeJa.

2. OmpenenieHUE BBITAJIKUBAIOIICH CHJIBI, JCHCTBYIOIIEM Ha TeJo,
MOTPY>KEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKHABAIOIIECH CHIIbI, JECUCTBYIOIIEH Ha
TEJIO B JKMJAKOCTH, OT MAaCCHI TEa.

4. OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHJIBI,
NEHUCTBYIOIIEH Ha TEeIO0 B JKUJIKOCTH, OT 00BEMaA MOTPYKEHHOW B
KUJIKOCTb YaCTH TeJia U OT IVIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WIM KOHCTPYUPOBAHHUE JIOJKH U
onpeAeseHue €€ rpy30n0abEMHOCTH.

Pa3znes S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas pabora. MOIHOCTb.

[IpocTeic MexaHWU3MBI: pblyar, OJIOK, HAaKJIOHHAs IIOCKOCTh. IlpaBmiio
paBHOBecus pblyara. IlpuMeHeHHE TMpaBWiIa PaBHOBECHS phluara K OJIOKY.
«3osotoe mnpaBuwiio» MexaHuku. KIIJI mnpocteix wmexanuamoB. IIpocTteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckas »sHeprus. KuHeTndeckas M IIOTCHIMAJIbHAsT DSHEPTUSL.
[IpeBpaiienrie OJHOrO BHAA MEXAaHUYECKOW OSHEPruM B JpYyrom. 3akoH
COXpaHEHHUS SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimol.

1. Ompenenenue pabOThI CHIIBI TPSHUS ITPU PAaBHOMEPHOM JBIKCHHH TeJIa

110 TOPU30HTAITBHONW OBEPXHOCTH.
2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.
3. N3mepenue KII/] HaKJIOHHOW MIOCKOCTH.

4. W3ydeHue 3aK0Ha COXPAaHECHUSI MEXAHUUYECKON SHEPIUH.
8 KIIACC

Pa3zneu 6. TeruioBbie AiBJIEHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHUS
BellecTBa. Macca v pa3Mepbl aTOMOB U MOJIEKYJI. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPIOTO, XKUAKOTO M Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrannmmaeckue u amopdusie Tena. OObsICHEHUE CBOWCTB ra30B, JKUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKECHUN MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU.
CmaumnBaHKe U KamWUISIpHBIE sIBJICHUS. TemIoBoe pacliupeHre U CKaThe.

Temneparypa. CBsi3b TeMNeEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKECHUS
gactull. Buyrpenuss sueprus. CrmocoObl M3MEHEHHs] BHYTPEHHEH DSHEpIrHu:
Terionepeaya W COBEpIIeHHe  paboTel.  Buapsl  Temmomnepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIHUS, U3JIyYEHHE.

KonudecTBo TermmoTel. Y aenbHas TEIIOEMKOCTh BEIECTBA. TemiooOMeH u
TEMJIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro Oanadca. [lmaBmenue wu
OTBEPJICBAHHE KPUCTAJUIMYECKUX BEIIECTB. Y IEJbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHneHcamusi. Mcnapenne. Kunenue. Y aenpHas TemioTra



napooOpa3oBaHusi. 3aBUCHUMOCTb TEMIEpAaTyphl KUIEHHS OT aTMOC(HEpHOro
JABJICHHUS.

Brnaxxnocts Bo3yxa.

DHeprus TOIMBa. Y IeJIbHas TEIJI0Ta CTOPAHUs.

[Tpunnmner pabotsl TerioBbix japurateneit KIIJ temnoBoro asurarers.
TennoBble ABUTATENN U 3aIATA OKPYKAIOLIEH CPEJIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUH B TEIUJIOBBIX MPOIECCAX.

Hemoncmpauuu.

Hab6nronenue 6poyHOBCKOTO IBUKEHHUSI.

Habmonenue nuddysun.

Hab6nronenue siBneHuit cMaurBaHus U KaMWUISIPHBIX SIBJICHUH.
Hab6nronenue TemioBoro pacumpeHus Tedl.

N3menenue napieHus raza mpu U3MEHEHUH 00bEMa M HarpeBaHUU WITU
OXJIAKJICHUH.

6. IlpaBuna nsmMepeHus: TeMneparypsl.

7. Buzael Tennonepenayu.

8. OxJjaxJeHHe MPU COBEPILICHUN PAOOTHI.

9. HarpeBanue mipu coBepiiieHuU pabOThl BHEIIIHUMH CUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3INYHBIX BEIIECTB.

11. HaGmrogeHue KumeHus.

12. HaGnrofieHre mocTosSIHCTBA TeMITepaTyphl MPpH TJIaBJICHUH.

13. Moaenu TeroBbIX ABUTATEIEH.

Jlabopamopnuie pabomuel u onvimol.

1. OmbITHI IO OOHAPYKEHUIO IEUCTBUSI CHII MOJICKYJISIPHOTO MPUTSKEHHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAILIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OmnbITHI 1O HAOIIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U

TBEPABIX TEIL.

4. OmnpenencHue NaBJICHUS BO3AyXa B OaJJTIOHE MITIPHUIIA.

5. OnbIThL, I€MOHCTPHUPYIOIINE 3aBUCUMOCTH JABJIEHUS BO3yXa OT €r0

00BbEMa 1 HATPEBAHUS WIIH OXJIAXKICHHUS.

6. IlpoBepka THMOTE3bl JMHEHHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA

KHUIKOCTH B TEPMOMETPUIECKOMN TPyOKE OT TeMIiepaTyphl.
7. HaOmionmenve w3MeHEHUsI BHYTPEHHEH JHEpruu Tejla B pe3yJlibTare
TEeTIonepeayr U padoThl BHEITHUX CHUJI.

8. HccrnenoBanue siBJICHUS TEIIOOOMEHA TPHW CMEUTUBAHUU XOJOIHON U

ropsiyer BOJBL.

9. OmnpezneneHue KOJIUMYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOW IIpU

TEMJI000MEHE C HArPEThIM METAITMYECKUM ITUITHHIPOM.

10. OnpenenieHne yaeabHON TEINIOEMKOCTH BEIIECTBRA.

11. MccnenoBanue npouecca HCapeHusl.

12. OnpenesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3/yXa.

13. OnpenenieHne yaeabHOM TEIIOTHI IUIaBJICHUS JIbJa.

Pa3znes 7. DiaekTpuvecKkue 1 MArHUTHbIE SIBJICHHS.

OnekTpu3anus Ten. J[Ba poja sneKkTpuueckux 3apsaoB. B3anmogelicTBue
3apspKeHHbIX Tell. 3akoH KyioHa (3aBUCUMOCTh CHJIBI  B3aUMOJAECHCTBHS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPsAJIOB U PACCTOSIHUS MEXKY TEJIaMM).

Onextpuyeckoe nojue. Hanpsx€HHOCTh 3nexkTpuyeckoro noss. I[lpuHumn
CYHEPHO3ULINH JIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu anekTpuyeckux 3apsa0B. DJIE€MEHTapHbINA JIEKTPUYECKHM 3apsi.
Crpoenue aroma. IIpoBOAHUKM U  JUAIEKTPUKU. 3aKOH COXpaHEHUS
3JIEKTPUYECKOTO 3apsa.
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DJIEKTPUYECKUIT TOK. YCJIOBUSA CYLIECTBOBAHHUS JIJIEKTPUUYECKOTO TOKA.
NcTouHNKNM TOCTOSHHOTO TOKA. JIEHCTBUA S3JEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSAX U Ta3ax.

Onektpuueckass nenb. Cuina ToOKa. OJEKTPUUECKOE HANpPsHKEHUE.
ComnpoTuBIieHHE IPOBOJHUKA. Y IEIBHOE CONPOTUBIICHHE BeNleCTBA. 3akoH Oma
s ydactka nenu. llocinenoBarenbHOoe W MapajuielIbHOE COEOUHEHHE
IPOBOJIHUKOB.

PaGota ¥ MOIIHOCTH AJNEKTpUYECKOro ToKa. 3akoH Jlxoyns—Jlenna.
DONEeKTpUYECKUe UENu M TMOTPEOUTENN DJIIEKTPUUECKOW HHEPruh B OBITY.
KopoTkoe 3aMbikanue.

[TocrosiHHBIE ~MarHuThl. B3auMOJEHCTBHME TMOCTOSHHBIX  MAarHHUTOB.
MarnutHoe nosie. MarHuTHOE 1noJie 3eMJIM ¥ €r0 3HaY€HUE JJIs1 )KU3HU Ha 3eMJIe.
OnbiT Opcrega. MarHutHoe mMoJie 3JIEKTpUYECKOro Toka. IIpuMeHenue
AJIEKTPOMArHUTOB B TEXHUKE. JIeMCTBME MAarHUTHOrO MOJISI HA IPOBOIAHUK C
TOKOM. DIIEKTPOIBUTATENb IIOCTOSTHHOTO TOKa. Hcnons3oBanue
AJIEKTPOJABUTATEIIEN B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBieHUE SIEKTPOMATHUTHOW WHAYKUMH. I[IpaBuiio
Jlenmna. Onextporenepatop. CrnocoObl MOMYYEHUS! BJICKTPUUECKON HHEPrUu.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLus TEN.
JIBa poaa alEeKTpUYECKUX 3apsI0B U B3aUMOJCHCTBUE 3aPSIKEHHBIX TEIL.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DIIEKTpOCTaTUYECKAs] HHAYKIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[IpOBOIHUKY U JUBTIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
. DIEKTPUYECKUI TOK B AKUJKOCTH.
. I'a30BbIM pa3zps.
. I3MepeHune cuibl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUIeCKOro HalpsKEHUsT BOJIBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUHN.
. BzaumoiericTBrE TOCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOKHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.
. MozennpoBaHHe MarHUTHBIX MOJIEW NOCTOSIHHBIX MATHUTOB.
. OnbIT Dpcrena.
. MarautHoe noje Toka. DJIeKTPOMarHur.
. JleicTBHE MarHUTHOTO IOJI HA TPOBOJHUK C TOKOM.
. DNEeKTPOABUTATETh TOCTOSTHHOTO TOKA.
. UccnenoBanue ABIEHUS 3NEKTPOMATHUTHON UHAYKIIHH.
. OniTel @apajes.
. 3aBUCUMOCTh HAMpAaBJICHUST HHAYKIIMOHHOTO TOKAa OT YCIIOBHU €ro
BO3HUKHOBEHHS.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnvie pabomul u onvimel.
1. OmpIThl TO HAOMIOACHUIO DJICKTPHU3AIMU TeJl WHAYKIMEH © TpHU
COITPUKOCHOBEHUMU.
2. HccrnenoBaHue AEUCTBUA DJIEKTPUYECKOrO TMOJISI HA MNPOBOAHUKU H
JIUBIICKTPUKH.
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COopka u mpoBepka padOThI AJIEKTPUUECKOM IIEMU TOCTOSTHHOTO TOKA.

N3MepeHne u peryimpoBaHUe CUJIbI TOKA.

N3MepeHne u peryimpoBaHUE HAIIPSKEHHUS.

HccnenoBanne 3aBUCUMOCTU CUJIBI TOKA, UIYLIETO YEPE3 PESUCTOP, OT

CONIPOTHUBJIEHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUSI NMPOBOJHHUKA OT €ro JJIMHBI, IUIOMIAAH IOMEPEYHOTO
CEYEHUs U MaTepHaa.

8. IIpoBepka mpaBwiia CIIOKEHUS HANPSHKEHUN MPU MOCIEA0BATEIBHOM
COEMHEHUH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuna sl CHIIBI TOKAa MPU MApAJLIEIbHOM COCIUHEHUU
PE3UCTOPOB.

10. Omnpenenienne paboThI AIEKTPUIECKOTO TOKA, UTYIIETO YEePE3 PEIUCTOP.

11. OnpenesieHHe MOIIMHOCTH JJIEKTPUYECKOTO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

12. UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HIYIIETO Y€pe3 JaMIIOUYKy, OT
HaIPsHKEHHS Ha HEW.

13. Onpenenenne KII/[ narpeBarens.

14. UccrnenoBanne MarHuTHOTO B3aMMOJIEVCTBUS IOCTOSTHHBIX MarHUTOB.

15. I3yueHne MarHuTHOTO TIOJNSl TOCTOSIHHBIX MArHUTOB IIPU  UX
00BEIMHEHUY U Pa3/ICIICHUU.

16. MccienoBanue qelCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONOBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI B3aUMOJECHCTBHUS
KATYIIKM C TOKOM M MarHuTa OT CHJIbl TOKAa W HaIpaBJICHUS TOKAa B
KaTYyIIKE.

18. I3ydyeHue AeiCTBUSI MArHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue u u3y4eHue padoThl JJIEKTPOIBUTATENS.

20. U3mepenue KII/I anekTpoaBuraTeibHOM yCTaHOBKH.

21. OOBITBI TIO HCCJEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM WHIYKIHH:

UCCIIEOBAHUE M3MEHEHHI 3HAYEHUS W HAIpaBJICHHUS] UHAYKIMOHHOTO

TOKaA.
9 KUIIACC

ouvew

Pa3znen 8. MexaHnueckue siBJIeHHS.

Mexannueckoe ABWXKEeHUE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCUTENIBHOCTh MEXAHWYECKOr0 JBHKEHUS. PaBHOMEpHOE MpSMOJMHENHOE
newxenne. HepaBHoMepHoe mnpsiMonuHeiiHOe naBukeHue. CpenHss u
MTHOBEHHAs! CKOPOCTh TeJa IPU HEPABHOMEPHOM JBUKEHUH.

Yckopenne. PaBHOycKOpeHHOE NpsIMOJIMHEHHOe aBmkeHue. CBoOoOIHOE
nagenue. OnbiTel ["anues.

PaBHOMepHOE nBUMKEHUE 1O OKpYykHOCTHU. [leproa u yacTora oOparieHus.
JIuHeHas u yrioBasi CKOpOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

Ilepeii 3akoH Herotona. Bropou 3akoHn HeroTona. Tperuii 3akoH
Herorona. [IpuHIumn cynepno3uuuun Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuja TPEHHS CKOJIbKEHUS,
CUJIa TPEHUS MOKOS, APYTUE BUJIBI TPEHUSL.

Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TSATOTEHHs. Y CKOpeHHe CBOOOIHOTO
nafnenus. JIBmxenue maHet Bokpyr CoisHua. [lepBas kocMuyeckasi CKOpPOCTb.
HesecomocTs u neperpysku.



PaBHoOBecue maTepuanbHOl TOUKH. AOCOIIOTHO TBEPI0€ Teno. PaBHOBecHe
TBEPIOrO TEjla C 3aKpPEIUIEHHOW OChIO BpamieHus. MomeHT cuibl. LleHTp
TSYKECTH.

Nmnynece Tena. U3meHnenne ummyibca. MIMITynbc cuiibl. 3aKOH COXPAaHEHUS
UMITyJIbca. PEakTUBHOE ABUKEHUE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa cun TsbkecTH, YNpyrocTw,

TpPEHHUSI.

CBs3b OHCPIrun M pa6OTI>I. HOTGHHI/IaHBHaﬂ OQHCPIUA TCJd, IIOAHATOIO

HaJl TOBEPXHOCThIO 3eMiuld. lloTeHuumanpHass HHEPTUsl CHKATOU MPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETUUECKON SHEPTUH. 3aKOH COXPAaHECHUS
MEXaHUYECKON SHEPTUH.

Jemoncmpayuu.

1.

ouvew

8.
9.

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

HabGnroneHne MexaHM4ecKoro JIBHXKEHMsS Tella OTHOCHUTEIBHO Pa3HBIX
TEJI OTCYETA.

CpaBHeHHE MyTeW W TPACKTOPUM ABUKEHHSI OJHOTO M TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKkOpOCTU U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUS.
HccnenoBanue mpu3HakoB paBHOYCKOPEHHOT'O JBUXKEHUS.
HaGnronenue nBuXeHUS Tela Mo OKPYKHOCTH.

HaGnronenne MexaHWMYeCKUX SBJICHUM, MNPOUCXOJSAIIUX B CHUCTEME
orcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBHKCHUU
OTHOCUTEJILHO KaOMHeTa (PU3UKHU.

3aBUCHUMOCTh YCKOPEHUS TEJa OT MAcChl TeJla U JACHUCTBYIOIIEH HA HETO
CHUJIBI.

Hab6nronenue paBeHCTBaA CHIT IPU B3aUMOJICHCTBUH TEIT.

N3meHneHne Beca Tena npu yCKOPEHHOM JBUKEHUH.

IIepenauya ummnyJsibca Ipy B3aMMOJEHUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOACHCTBUU TE.

CoxpaHeHue UMIyJIbca NPHU HEYTIPYTOM B3aUMOJECHCTBUH.

CoxpaHeHne UMITYJIbCa IPHU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUU.
Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHre MEXaHUYECKON PHEPTUHU TIPU CBOOOTHOM IaJICHUU.
CoxpaHeHHEe MEXaHMYECKONM JHEPruM TMpU [JBWXKEHUU Tela TO0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

o0

KoHcTpynpoBanue TpakTa AJi pa3roHa M JAJIbHEUIIIET0 paBHOMEPHOTO
JBIDKCHUS IIAPUKA W TEICHKKH.

Omnpenenenre cpeHEll CKOPOCTH CKOIBKCHHUS OpycKa WM JABUKCHUS
IapuKa 1o HaKJIOHHOM IUIOCKOCTH.

Omnpenenenre yCKOPEeHHs Tejla TIPU PABHOYCKOPEHHOM JBIKEHUU TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH TIPH PAaBHOYCKOPEHHOM
JIBIDKCHUHU 0€3 HavaJbHOM CKOPOCTH.

[IpoBepka TrUMOTE3bI: €CIAW TMPH PABHOYCKOPEHHOM [IBIDKCHUHM 0€3
HaYaJIbHOU CKOPOCTH TMYTH OTHOCSTCS KaK psif HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CUJIBI TPEHUS CKOJBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue kKodhuIUEHTa TPEHHUS CKOTbKECHHS.

Omnpenenenre KECTKOCTH TIPYKUHBI.

Omnpenenenre pabOTHI CUITBI TPEHUS TTPU PABHOMEPHOM JIBIDKCHHH TeJla
10 TOPU30HTAIBHON TTOBEPXHOCTH.



10. Onpenenenre padbOThl CHJIBI YIPYTOCTH IIPpU MOJIBEME Tpy3a ¢
UCII0JIb30BaHUEM HETIOJIBHYKHOTO U TIOJABHUKHOTO OJIOKOB.

11. MI3yueHue 3aKkOHa COXpAHEHUS YHEPTUH.

Pa3znen 9. MexannuecKue KoJ1e0aHUA M BOJIHBI.

KonebarenbHoe nBmwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
MEepUOJI, YacTOTa, aMIUIUTyJda. MaTeMaTH4eCKuid W NPY>KUHHBIA MasTHUKH.
[IpeBpariienre 3HEPTUn Mpu KojieOaTeIbHOM JIBH)KCHUH.

3aryxawpmme Kosiebanus. BpiHyXkaeHHble  KojeOaHusa. Pe3onawnc.
Mexannueckre BoJIHBI. (CBOWCTBAa MeXaHWYECKUX BOJIH. IIpojgonpHble U
MOINepEeYHbIe BOJHBIL. J[TMHA BOJHBI W CKOPOCTh €€ pachpoCTpaHEHHS.
MexaHnuyeckre BOJIHBI B TBEPIOM TeJE, CEHCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa u BeicoTa ToHa. OTpakeHue 3Byka. UHpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HabmroneHue xosnebaHui Tea MOJ ACHCTBHEM CHIIBI TSHXKECTH U CHJIBI
YIOPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
Habmronenue BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.
Pacnpoctpanenue npo10IbHBIX U MOMIEPEYHBIX BOJH (HA MOJEIH).
Habmronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.
./Iaéopamopubte pabomul u onvimel.
1. OmpeneneHre YacTOTBl M TEpHOJa KoJeOaHW MaTeMaTHYECKOTrO
MasITHHKA.
2. OmpeneneHure 9acTOTH U IIeproaa KojaecOaHui MPy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBHCHMOCTH Tepuoa KoJICOAHHMH ITOJBEIICHHOTO K
HUTH TPy3a OT JJIMHBI HUTH.
4. VccnenmoBaHMe 3aBUCHMOCTH TEpHOJia KOJIEOAaHWH  IPYKHHHOTO
MasiTHUKA OT MacChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH Teproa KoyieOaHuil rpy3a, MOIBEIICHHOTO K
HUTH, OT MaccChl Ipy3a.
6. ONbITBI, JEMOHCTPHUPYIOIIHE 3aBUCHMOCTh TEpHoja KoyeOaHuit
MPY>KUHHOTO MAasiTHUKA OT MAacCChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus CBOOOIHOTO IaICHHS.

Pa3znes 10. D1eKTPOMArHUTHOE 1OJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE T0Jie.  DJEKTpOMarHuTHble BoOJHBIL.  CBoiicTBa
3JIEKTPOMArHuTHHIX BOJH. IlIKkanma sneKkTpoMarHUTHBIX BOJH. Vcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpoMarHuTHas mpupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3yyeHue CBOWMCTB AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIEI0 MOOUIIEHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  mogmenp  cBera. Mcrounukm — cBera.  lIpsamonunernoe
pactipoctpaHeHue cBeta. 3atMenuss Connua u JlyHel. OtTpaxeHue CcBerta.
[Tnockoe 3epkano. 3akoH OTpaKEHUsI CBETA.

SIGIPEN



[Ipenomnenue cBera. 3akOH mOpesioMJieHHs cBeTa. lloiHOE BHyTpeHHEe
OTpak€HHE cBeTa. M Ccmoyib30BaHHWE IIOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBO/IAX.

JIunza. Xonm naywedt B smH3e. OnTtuueckas cucteMa ¢oToarnmapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak omnTuyeckas cucrtema. biu3opykocTh H
JalIbHO30PKOCTh.

Paznoxenue Oenoro cBera B crnektp. Onbitel HbloToHa. CrokeHue
CIIEKTpaJIbHBIX LIBETOB. Jlucniepcus cBeTa.

Jemoncmpayuu.

[IpsiMmonuHeHOE pacpOCTPaHEHUE CBETA.

OtpaxkeHue cBeTa.

[Toy4yeHue n300pakeHH B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTuyeckuii CBETOBOI.

Xoa mydeii B coOOMparonieit JnH3e.

XoJ1 Iy4el B pacCErBarOIICH JIUH3E.

Hosy4eHne n300paKeHH il ¢ OMOLIBIO JTHH3.

[Ipunun aeictBus Goroanmnapara, MUKpPOCKOIIA U TEJIECKOIIA.

10 Mogens rnasa.

11. Paznoxenue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6e10ro cBETa MPU CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIila OTPa)XKEHHUsI CBETOBOTO Jiy4a OT yrija

NaJCHUS.

2. W3yuenue xapakTepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccinenoBanne 3aBUCHMOCTH yTila MPEJIOMIICHUS CBETOBOIO JIyda OT

yTJia MaJIeHUs] Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. llonmyueHue U300paKEHHM C MOMOIIBIO COOUPAIOIIEH JTMH3BI.

5. OnpeneneHue  (POKYCHOTO  PACCTOSHUS W ONTHYECKOW  CHUIIBI

coOuparoIei JTUH3HI.

6. OmBITHI MO Pa3I0KEHUIO OETIOT0 CBETAa B CIIEKTP.

7. OmbITHI 110 BOCHPUSTHIO IIBETA MPEIMETOB MPU UX HAOIIOJCHUU Yepes

IIBETOBbIC (DUIIHTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Omnewitel Pezepdopaa u mranerapuas moaens atoma. Monens atoma bopa.
Ucnyckanue u normouieHre ceeta aroMoM. KBaHThl. JInHedaTeie CIIEKTPHI.

PannoaktuBHOCTh. Anb(a, 6eTa- u ramma-usinydenusi. CTpoeHue aTOMHOTO
aapa. Hyximonnas wMognens aromHoro sapa. HW3oronbl.  PannoakTthBHBIE
npeBpaiienus. [lepron nonaypacmnana aTOMHBIX SIEP.

SAnepHbie peakuu. 3aKOHBI COXPAHEHHUS 3apsAI0BOT0 U MacCOBOTO YUCEI.
DHeprus CBsi3M aTOMHBIX snep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTe3a U
nenenusd siaep. Ucrounuku sneprun CotHIa U 3BE3I.

SnepHas sHepreruka. JleMCTBUS PagMOAKTUBHBIX W3JIYYCHUN Ha >KUBBIE
OpraHU3MBI.

ﬂemoucmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOLIEHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTtp BoJOpOA.

Habmonenue TpekoB B kamepe Bunbcona.

Pabora cuérunka HOHU3UPYIOLIUX U3ITYyYEHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

=
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Jlabopamopuvie padbomul u onvimel.

1. HabGnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. UccnenoBanue TpeKoB: U3MEPEHUE SHEPTUU YACTHUIILI 10 TOPMO3HOMY

nyTH (1o gotorpadusm).

3. H3Mmepenue panoakTUBHOTO OHA.

IToBTOpPHUTEIHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINA MOJyJ1b peIHa3HavYeH TUTSE
CUCTEMaTH3allM U  O00O0OIIEHUS MPEAMETHOrO0 COJEepKaHUs U OIbITa
JEeSTEIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCEro Kypca (PU3MKH, a TakxKe
JUTSl TIOJITOTOBKM K OCHOBHOMY TOCYJ@pPCTBEHHOMY 3K3aMEHY IO (U3UKE IS
00yJaromuxcsi, BRIOPaBIIMX 3TOT yU4eOHBIN MTpeaMeT.

[Ipu n3yyeHuu JaHHOTO MOIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUTTBI
JeSITeTbHOCTH, HA OCHOBE KOTOPBIX 00€CIeUNBACTCS JOCTHIKEHUE MPEAMETHBIX
U METalpeIMETHhIX IUIAaHUPYEMBIX pPE3yJNbTaToOB O0Oy4YeHUs, (PopMUPYETCs
€CTECTBEHHOHAYYHas FPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIICI0BAHMUS
SBJICHUM TIPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSICHSITH (PU3NUECKUE
SBJICHMSI, TIPUMEHSSI TOJYy4YEHHbIE 3HAHUA, pellaTh 3aJaud, B TOM YHCIE
KaueCTBEHHbIE U DKCIIEPUMEHTAIbHBIC.

[IpuHnunuanbHO  JEATEIBLHOCTHBIM  XapakTep  JaHHOTO  pasfena
peanu3yeTcs 3a CUET TOro, YTO 00YJarOUIUECs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM TIpejiaraeTcs:

HAa OCHOBE IMOJYYCHHBIX 3HAHUW paCMo3HaBaTh W HAYYHO OOBSICHATH
du3nueckue SBJICHUS B OKPY KaIOIIEH MPUPOJIE U TIOBCETHEBHOM KU3HH,

UCIIOJIb30BaTh HAy4YHBIE METOJbI HMCCIeAOBaHUS (U3MUECKUX SBIICHUM, B
TOM YHCIIE JJI IPOBEPKHU TUIIOTE3 U MOJTYUSHUS] TEOPETUUECKUX BHIBOJIOB;

OOBSACHITh HayYHBIE OCHOBBI HamOOJEe Ba)KHBIX JOCTHIKEHHA COBPEMEHHBIX
TEXHOJIOTUM, HANmpUMep, TNPAKTUYECKOTO  HCIOJIB30BAHMS  Pa3IMYHBIX
MCTOYHUKOB JHEPTUM HA OCHOBE 3aKOHA IMPEBpAICHUS M COXPAHEHHUsS BCEX
U3BECTHBIX BUJIOB DHEPTHUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOro 00I1Iero o0pa3oBaHMs

HaIlpaBJICHO Ha AOCTHKCHHUC JIMYHOCTHBLIX, MCTAIIPCAMCTHLIX M IPCAMCTHBIX
O6paBOBaTCJII)HI>IX PE3YIILTATOB.

B pesynbrare wu3ydenuss (U3MKM Ha YpPOBHE OCHOBHOTO OOIIETro

oOpa3oBaHus y o0yyatoiierocst OyayT coOpMHUPOBAHBI CIEAYIONINE TUYHOCTHBIE
pe3yNbTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

- IPOSIBJIEHNE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
bu3nYecKoil HayKH;

- [ICHHOCTHOE OTHONICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CY>KJICHUHU OOIIECTBEHHO 3HAUUMBbIX
U OTUYECKUX TMpOOJeM, CBA3aHHBIX C TMPAKTUYECKUM TMPUMEHEHHUEM
JTOCTHXKEHUM (PU3UKHY;

- OCO3HaHUE€ BAXKHOCTH MOPAJIbHO-3TUYECKHX MPUHLMUIOB B ACATEIBHOCTU
YYEHOT0;

3) 3¢TeTH4€eCKOro BOCIIUTAHMSI:

- BOCIIPUITHE ICTETUUYECKUX KauecTB (M3MUECKON HAyKHU: €€ TapMOHUYHOIO
MIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUSA:

- OCO3HaHHWE IEHHOCTH (PU3NYECKONW HAayKH KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHKS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaXKHENIIEH COCTABIISIOLIEH
KYJIBTYPBIL;

- pa3BUTHE HAy4YHOH JIFOOO3HATEIBHOCTU, MHTEPECA K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

5) d¢opmupoBaHusi KyJAbTYpPbl 310POBbSI W 3MOLMOHAJBLHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHOoro oOpa3a >XH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXHOCTH TpPaBWJI OE30MacHOTO MOBEJACHUS Ha
TpaHCIIOpPTE, Ha IOPOTaxX, C SJIECKTPUYECKUM U TEIUIOBBIM 00OpYIOBAHHEM B
JIOMAIIHUX YCIIOBHUSIX;

- c(hOpMHUPOBAHHOCTh HaBBIKA pedeKchH, MPU3HAHWE CBOETO IpaBa Ha
OIIMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa,;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTUBHOE€ Yy4YacTHE B PEUICHUM MPAKTUYECKHX 3a/ad (B paMKax CEMbH,
oOpa3oBaTeNbHON OpraHu3allii, TOpoJa, Kpas) TEXHOJIOTUYECKOW U
COIMAJIbHON HAIpaBICHHOCTH, TPEOYIOIMMUX B TOM YHUCIE U (U3HUYECKUX
3HAHUU;

- UHTEpeC K MPAKTUYECKOMY U3YUYCHHIO TPO(eccHii, CBI3aHHBIX ¢ (PU3UKON;
7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

- OpUCHTAaIUS Ha MPUMEHEeHHE (U3MYECKUX 3HAHWM JJIA PEIICHUS 3a]ad B
00JIaCTH OKPY’KAIOMICH Cpeipl, MIAHUPOBAHUS TMOCTYMKOB M OIICHKH WX
BO3MOKHBIX ITOCJIEACTBUAN U1 OKPYKAIOIIEW CPEJIbI;

- OCO3HaHHUE TJI00ATBHOTO XapaKTepa DKOJOTHYECKUX MPoOJIeM U MyTel hx
pelieHus;

8) apanTanuu K U3MEHAIIMMCS YCJA0BUAM COLHUAJBHON M NPUPOIHOMI
cpeabl:



- HOTp€6HOCTB BO B33HMOI[€I>1CTBHH IIpU BBIIIOJIHCHUHU I/ICCJIC,Z[OBaHI/Iﬁ )51
IIPOCKTOB (1)H3PI‘ICCKOI>1 HAIIPpaBJICHHOCTH, OTKPBLITOCTH OIIBITY W 3HAHWAM

JPYTHX;
e - TIOBBIIICHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaAKTHUYECKYIO
NeSTEeIbHOCTD;
e - 1moTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE

bopMyIMpoBaTh HJEU, MOHATUSA, TUNOTE3bl O (U3MYECKUX OOBEKTaX u
SIBJICHUSX,

e - OCO3HaHHME Je(UIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
obsactu PU3HKY;

e - IJIAHUPOBAHHE CBOETO PAa3BUTHUSI B MPUOOPETEHUH HOBBIX (PUINYECKUX
3HAHMU;

e - CTpEMJICHUE aHAIM3UPOBATH U BBISBISTH B3AUMOCBSI3U MTPUPOJIBI, OOIIIECTBA
¥ DKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (HU3HUECKUX 3HAHUI;

e - OIICHKAa CBOUX JECUCTBUI C YYETOM BIMSHHUS Ha OKPYXAIOIIYIO Cpeny,
BO3MOYKHBIX IJI00QTBHBIX TTOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynprare ocBoeHHS TporpaMMbl 1Mo (pu3uKe Ha ypOBHE OCHOBHOTO
obmero  oOpa3zoBaHuss y  oOywatomerocss  OyayT  cOpMHUPOBAHBI
MeTanpeaMeTHbIe pPe3yJbTaThl, BKJTFOUAIOITHC M03HABATEIIbHBIC
YHHUBEpCaJIbHBIC YYeOHBIC JICWCTBHS, KOMMYHUKATHBHBIC YHHBEpCAIbHBIC
yueOHbIC ICHCTBHS, PETYJIATHBHBIC YHUBEPCAIBLHBIC YICOHBIC JCHCTBHSL.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jilornueckue JeiicTBUA:

e BBIABIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NPH3HAKH OOBEKTOB
(siBIICHMI);

e YCTAHABJIWBAThH CYIIICCTBCHHBIM IpH3HAK KiacCH(pUKAIIMHA, OCHOBAHUS
JU1s1 0000ITICHUS ¥ CpaBHEHUS,

e BBIABIATh 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PaccMaTPUBAEMBIX
dakTax, MaHHBIX M HAONIOJACHUAX, OTHOCSAIIUXCA K (PHU3NUESCKUM
SIBIICHUSIM,

e BBISBJISITH IPUYNHHO-CIICJICTBEHHBIE CBSA3U NPHU U3YyUYCHUU (PU3UIECKUX
SBICHU W TPOIECCOB, JIeNIaTh BBIBOABI C  HMCIOJB30BAHHEM
JEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOYEHUH, BBIIBUTATH THTIOTE3BI O
B3aMMOCBS35IX (PU3UYECCKUX BEIIMUHMH,

e CaMOCTOSITEIHHO BBIOMPATH CIOCOO pemieHus] y4eOHOU (HU3UIECKOM
3a1a9M (CpaBHEHHE HECKOJILKUX BApUAHTOB PEIICHUs, BRIOOP Hanbosee
MOAXO/ISIIETO C YYETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUER).

ba3oBble ucciaenoBarejabCcKue J1eCTBUSA.

e HCMOJBb30BaTh BOMPOCHI KAaK  HCCIEAOBATEIIBCKUNA  MHCTPYMEHT
MMO3HAHUS,;

e TMPOBOJAWTH TIO CAMOCTOSATEIHLHO COCTABJICHHOMY IIJIaHy  OIIBIT,
HECJIOKHBIA (PU3MUECKUN SKCIEPUMEHT, HEOOJbIIOE HCCIEAOBAHNE
(U3HYECKOTO SIBJICHMUS;

e OIGHWBATh HA TMPUMEHHMOCTb W JOCTOBEPHOCTh HWH(MOPMAIIHIO,
MOJTYYCHHYIO B XOJI€ MCCIICIOBAHUS WU DKCIIEPUMEHTA,;



CaMOCTOATCIIBHO Q)OpMYJII/IpOBaTL O606HICHI/IH N BBIBOABI IIO
pe3yiibTaTaM HpOBeI[éHHOFO Ha6J'II-0I[€HI/I}I, OIIbITa, UCCIICAOBAHMII,
IIPOTrHO3UPOBATE BO3MOKHOC I[ﬂ.]'[I)HCﬁIIICC Pa3BUTHUC (1)I/ISI/I‘ICCKI/IX
IMPOLCCCOB, a TAKIKC BBIABHUIATH IIPCAIIOJIOKCHHUA 00 mux pPa3BUTHUU B
HOBBIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ unpopmaumeii:

OPUMEHSThH Pa3IMYHbIE METObI, THCTPYMEHTHI U 3alpPOChl TIPU MOUCKE
1 0TOOpe MH(POPMALIUU UK JAHHBIX C YUETOM MPEJIOKEHHON yueOHOM
dusnueckoii 3a1a4u;

aHaJIN3UPOBATh, CHUCTEMaTU3UPOBATH u UHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,
CaMOCTOSITENIbHO BBIOMPATh ONTHUMANIbHYIO (OpPMY Mpe/CTaBICHUS
uHboOpMaIlMM U WUIIOCTPUPOBATh pelIaeMble 3aJladyd HECIOKHBIMU
cXeMaMu, IuarpaMmmamMu, HTHOU rpaukoi U MX KOMOMHAIIMSIMU.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJbHbIE YieOHbIe NeiCTBUS:

B X0Ji€ OOCYXKJIeHUS Y4eOHOT0 MaTepHalia, pe3yibTaToB JJa00paTOPHBIX
paboT U IPOEKTOB 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1ae€MOU TEMBI
U BBICKA3bIBATh UJICH, HAIICJICHHBIC HA PEILICHUE 3a/1a4u U TOJIJICP>KaHNe
OJ1aroxenaTeIbHOCTH OOIICHHMS;

COTOCTABIIATh CBOU CYXKJCHHS C CYXICHUSMU JPYTUX YYaCTHUKOB
Juanora, OOHapyKUBaTh Pa3IudKe U CXOJICTBO MO3UIINIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
NyOJUYHO TPEACTABIATh PE3YJbTAThl BBITIOJHEHHOTO (PU3UYECKOTO
OTbITA (AKCIIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA);

NOHMMAaTh M MCIHOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHOW U
WHIANBUIYaIbHON paOOThl TPH PEUICHUH KOHKPETHOM (Pu3nuecKon
po0IeMBI;

OpUHUMATh €M COBMECTHOM  JIEATENbHOCTH, OPraHU30BbIBATH
JNEUCTBUA TI0 €€ JOCTHKEHHUIO: paclpenesTh pojd, OOCYXIaTh
IPOIECChl U PE3YyJIbTaThl COBMECTHOM pPabOTHI, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJIHATHh CBOIO 4YacTh palOThI, JOCTUTAs KAYECTBEHHOTO pe3yJibTaTa
10 CBOEMY HAIPABIICHUIO U KOOPJIUHUPYS CBOW JCUCTBUS C JPYTUMU
YJieHaMU KOMaH/Ibl;

OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIHMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIEHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aMMOICHCTBHUS.

PeryasiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1eiCTBUA

Camoopranusamnus:

BBISIBJISITH IPOOJIEMBI B dKU3HEHHBIX M yU€OHBIX CUTYaLUSX, TPEOYIOIINX
U1 pelieHus: GU3NYeCKruX 3HaHU;

OpUEHTHPOBATbCA B PA3IMYHBIX [OAXOJAX MPHUHATHS PELICHUN
(MHAMBUAYAJIbHOE, IPUHIATHE PELICHUS B TPYIIE, NPUHATHE PEILIECHUN
TPYIION);

CaMOCTOSITENIFHO COCTABJIATh AITOPUTM pelIeHHus (PU3NUEcKOor 3aaadu
WIW IUIAHA MCCIEAOBAaHUA C YYETOM MMEIOIIMUXCS PECYpPCOB M
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBaTh IpejjaracMbie
BAPUAHTHI PELICHNN;

7ieNiaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTpOJIL, AMOIUOHAJIbHBbIN HHTE/JIEKT:



JaBaTh AaJCKBAaTHYIO OIEHKY CHUTyallud W TMpejaraTh IUlaH eé
U3MCHEHMUS;

OOBSACHATh TNPUYUHBI JIOCTHKEHHUS (HEIOCTHKEHUSI) PpEe3yJbTaTOB
NeSTeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBHI B JIEATEILHOCTH (B TOM YHCIIE€ B X0 BHITIOJHEHUS
(Gu3MUecKoro MCCIENOBaHWsA WM I[POEKTAa) HAa OCHOBE HOBBIX
00CTOSITEBCTB, U3MEHUBIIMXCA CUTyallud, YCTAaHOBJIEHHBIX OIIMOOK,
BO3ZHUKIIIMX TPYIHOCTEH;

OILICHHBATh COOTBETCTBHUE PE3yJIbTaTa IEJIH U YCIOBUSIM;

CTaBUTb ce0s1 HA MECTO JPYroro YyejJoBeKa B X0/ CIIopa WK TUCKYCCUU
Ha HayYHYIO TeMy, IIOHUMATh MOTUBBI, HAMEPEHHS U JIOTUKY JPyroro;
IpU3HABATh CBOC MPABO HA OIIMOKY IMPHU PEIIeHUH (PU3MUECKHUX 3a7a4
WIM B YTBEPKJACHUSIX Ha HAYYHBIC TEMBI H TaKOE K€ MPaBo JIPyroro.

HHPEAMETHBIE PE3YJIBTATBI

K KOHIIY O6y"I€HI/I}I B 7 KJacce INpCAMCTHBIC PC3YJIbTAaTbl HA 0a30BOM
YPOBHC OOJIZKHBI OTpaKaThb C(bOpMI/IPOBaHHOCTB y 06yqa}oumxc;1 YMGHI/II>JII

UCIIOJIb30BaTh TOHATHS: (U3UYECKUE U XUMHUYECKHE SIBJICHUA,
HaAO0JII0/ICHHE, SKCIIEPUMEHT, MOJIENb, TUTIOTE3a, SAUHUIIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYyJla, arperaTHbIe COCTOSIHUSA BellecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBW)XEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJUHEHHOE), TPAaCKTOpHs, PaBHOJEHCTBYIOIIAS
cuna, gepopmanus  (ympyras, —IUIacTU4YecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

pasznuyath siBiaeHus (qudy3us, TEII0BOE IBIKEHNUE YaCTHI] BEIIECTBA,
PaBHOMEpPHOE JIBIDKCHHE, HEPaBHOMEpPHOE JBUKEHUE, WHEPIHS,
B3aMMOJICHCTBHE TEJl, pABHOBECHE TBEPJIBIX TEJ C 3aKPEIUIEHHONW OCBIO
BpallleHUs, TMepefavya JaBlieHusT TBEPABIMU TeEJIaMH, >KUIKOCTIMU U
razamu, armoc(epHoe JaBieHUE, IUIABaHUE TeEJ, NPEBPAIICHUS
MEXaHUYECKOW SHEPTUM) TI0 OMUCAHUIO UX XapaKTEPHBIX CBOWMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (U3UUECKUX SBICHUN B
OKPYXKAaIollleM MHUpE, B TOM 4YHcie (U3UUYECKUE SBIICHUS B MPHUPOJIE:
MIPUMEPHI JBKEHUS C PA3TUYHBIMA CKOPOCTSIMU B JKUBOW U HEKHUBOU
MpUpPOJIe, NEHCTBUE CWJIBI TPEHUS B TPUPOJIEC U TEXHUKE, BIUSHUC
aTMoc(epHOro JaBJICHUS HA KUBOM OpPraHu3M, IJIaBaHUE PHIO, phIYary B
TEJEe 4YeJOBEeKa, MPU ITOM TEPEBOJUTH MPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIJICTISITh CYIIIECTBEHHBIC CBONCTBA (MPU3HAKHM) (DU3UIECKUX
SIBJICHUI;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel MW (PU3NUYECKHUE SBICHUSA,
UCTIONB3ysl  (U3MYECKUE BEIMYMHBI (Macca, O00BEM, IUIOTHOCTH
BEIIIECTBA, BPEMsI, ITyTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHJIa YIIPYTOCTH,
CUia TSOKECTH, BEC Tela, CWia TPEeHHs, JaBiieHue (TBEPIOTO Teia,
KUJKOCTH, Ta3a), BBITAJKHUBAIONIAS CHJIA, MEXaHW4Yeckas paboTa,
MOIIIHOCTh, IUICYO CHJIBI, MOMEHT CHJIbI, KO3(P(UIUECHT TOJIE3HOTO
JEHUCTBUS MEXaHU3MOB, KHHETUUYECKAsI M TIOTCHITMATbHAS YHEPTHS), TIPH
OTHMCAHUM TPABUILHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOIH3yEeMBIX
BEJTMYNH, NX 0003HAYEHUS U SAUHUIBI (PU3NIECKUX BEITUYHNH, HAXOIUTh
(bopMyIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEITUYUHY C APYTHUMHU



BEJIMYMHAMU, CTPOUTH rpadKi U3yUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOWCTBA Tell, (pU3WYECKHE SIBICHUS U TPOIECCHI,
UCIIOJIb3Ys MTPaBUJIA CIIOKEHUS CHIT (BJI0JIb OJTHOM MpsIMOiA), 3aKoH ['yka,
3akoH [lackansi, 3akoH Apxumena, TpaBUIO paBHOBECHUS pbluara
(6bmoka), «30JI0TO€ MPaBUIIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW PHEPrUM, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3aIIUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3MYECKUEe SIBICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
yucji€ W B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBISBIAT NPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
o0bsiCHeHHE U3 1—2 JOTMYECKUX IIAroB ¢ OMOpON Ha 1-2 M3yUEHHBIX
CBOMCTBa  (DU3MYECKUX  SIBJICHUM, (PU3NYECKUX  3aKOHAa WU
3aKOHOMEPHOCTH;

pemaTth pacy€THble 3a7ayd B 1—2 JCUCTBUS, HCHOJB3YsS 3aKOHBI U
(opMyIibl, cBsI3bIBarONINE (U3NYECKUE BEIMUMHBI: HA OCHOBE aHaIM3a
yCIIOBUSA  3a7a4d  3alUChiBaTh KpaTKOE YCIOBUE, IIOJICTABISATH
¢dusnueckre BEIUYUHBI B (OPMYJBI U MPOBOJUTH PAaCUEThl, HAXOIUTh
CIIpaBOYHBIE JaHHbIC, HEOOXOAUMBIC JJIS PEIICHUS 3a7ad, OICHUBATH
PEATUCTUYHOCTD MOJyYeHHON (DU3NYECKON BEJIMUMHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MpPU TOMOIIU
(Gu3MUeCKMX METOJI0OB, B OINHCAHUU HCCIEIOBAHUS  BBIJICIATH
IpoBEPSiEMOE MPEAIOIOKEHHE (rumotesy), pa3inyaTth u
UHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yibTaT, HAXOIUTh OMMUOKHA B XOJI€
OTIBITA, JIENIATh BBIBOBI MO €T0 pe3yIbTaTaM;

IPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MYECKUX SBICHUN WU
¢u3nueckux  CBOWCTB  Tel:  (opmynupoBaTh  IPOBEpSEMbIC
OPEINONIOKEHUs,  cOOMpaTh  YCTAaHOBKY M3  MPEJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/I OMBITA U ()OPMYITUPOBATH BHIBO/IHI;
BBITIOJIHATH TPSIMbIE M3MEPEHUs PACCTOSIHHS, BPEMEHH, MAacChl TeJa,
00béMa, CHJIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
1u(GpOBBIX TPHOOPOB, 3aMKHCHIBATH IMOKAa3aHUA MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUMHBI
OT JIPYroi C UCHOJIB30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCHUMOCTH TYTH
PAaBHOMEPHO ABUXKYIIErOCS Tela OT BPEMEHU JABWKCHUS TEJa, CHJIBI
TPEHUS CKOJIbKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEN
TEJI ¥ HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOIIAN COMPUKOCHOBEHHUS TE,
CWJIBl YIIPYTOCTH OT YJIMHEHUS MPY>KUHBI, BHITATKUBAIOIIECH CHIIBI OT
o0bEMa MOrpy>KEHHOM YacTH Tela W OT IUIOTHOCTH >KUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tella, OT IJIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJI0, YCIOBHM TJIaBaHUS TEJ, YCIOBUM PaBHOBECHS phlyara
¥ OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOTO HCCIIECIOBAaHMS,
coOMpAaTh YCTAHOBKY U BBITIOJHSATH U3MEPEHUS, CIEYS IPEITI0KEHHOMY
miaHy, (UKCHPOBaTh  Pe3yJabTaThl  IMOJYYCHHOW  3aBUCHUMOCTH
(Gu3NUeCKNX BEIMYMH B BHJE MPEIOKEHHBIX TaONWI] U TpaduKoB,
JIeNIaTh BBIBOJIBI [0 pe3yJIbTaTaM UCCIICJOBAHMUS,

MPOBOAUTH KOCBEHHbIE M3MEPEHUs (PU3NUECKMX BETUYHMH (IJIOTHOCTH
BELIECTBA JKUJIKOCTH MU TBEPAOIrO Tela, CHJIa TPEHUS CKOJIBKEHHUS,
JaBJI€HWE BO3AyXa, BBITAJKHUBAIONIAs CWJIA, JCWCTBYIOIIas Ha
NOTPYXKEHHOE B JKUIKOCTH TEJO, KOIPPUIMEHT MOJIE3HOTO ACUCTBUS



K

MPOCTBIX MEXaHHU3MOB), CICAys INPCANOKCHHON HHCTPYKLHH: IIPH
BBINOJIHCHHH M3MEPCHHII COOMPATh SKCIICPUMCHTAIBHYIO YCTAHOBKY U
BBIYKCIIATH 3HAUEHHE UCKOMOW BEJIMYUHBI,

coONo/laTh MpaBUjia TEXHUKKM OE€30MacCHOCTH Mpu  pabore ¢
J1a00paTOPHBIM 000PYIOBaHUEM;

yKa3bIBaTh MPUHIUIIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOMNCTB:
BEChI, TEPMOMETpP, TUHAMOMETP, COOOIAIOIINECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN U HETIOJABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;
XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA WX ONucaHus (B TOM YHCIIE:
NOJIIUITHAKY, YCTPOMCTBO BOJAOIPOBOJA, THAPABIMYECKHUI TIpecc,
MaHOMETp, BBICOTOMEp, MOPITHEBOM HACOC, apeOMETp), HCHOIB3Ys
3HAHMS O CBOMCTBAX (PU3MUYECKUX SBJICHUMN U HEOOXOIMMbIE (PU3NYECKUe
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MpUMEpPHl  (HaXoAUTh UWHOOpPMAIMI0O O MpuUMepax)
IPAKTUYECKOTO MCIOIB30BAHUS (PU3NYECKUX 3HAHWUU B MOBCEIHEBHOU
KU3HU ISl 0OecrieueHust 0€30MacHOCTH MPU 0OpallleHuU ¢ MpudopaMu
U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHHUSI 3JI0POBbSI U COOJIOJCHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KaIOIIIEH cpejie;
OCYIIECTBJISAITh OTOOp HUCTOYHHMKOB HHGopmanuu B HWHTepHeTe B
COOTBETCTBUM C 33JJaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUW U TYTEM CpaBHEHUS PA3JIMYHBIX HCTOYHUKOB
BBIICNIATh HHGPOPMAILIMIO, KOTOpas SBJISIETCS NPOTUBOPEUYMBON WIIU
MOJKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBIMOJHEHWH Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3NYECKOTO CONEp KaHMs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiajeTh NpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHGOPMAIMH W3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE KPaTKHE MUChbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB UH(POpMAIIUK PU3UUECKOTO COJICP KAHMS, B TOM
qucie myOJuyHO JIeNiaTh KpaTKUe COOOIICHHsS O PE3ysIbTaTax MPOEKTOB
WIKM Y4eOHBIX HCCIEAOBaHUM, TPU 3TOM T'PAMOTHO HCIIOJIb30BATh
M3YYCHHBIM TOHSATUWUHBIN anmapat Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUICHUE TTPE3CHTAIIUCH;

MIPU BBITIOTHEHUN YYEOHBIX MPOCKTOB M MCCIEAOBAHUMN pacrpenessTh
00S13aHHOCTH B TPYNIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/1auaMu,
CIIEIUTHh 3a BBHITIOJHEHWEM IUIaHA JCHCTBUN, aJeKBaTHO OIICHUBATH
COOCTBEHHBIM BKJQJA B JICITEIBHOCTh TPYNIBI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAs MHCHHUE OKPY>KAIOIITHX.
KOHIly oOyueHus B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YHAIOIITUXCST YMEHHUIA:

WCIIONB30BaTh IIOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIIOBOE
IBWKCHUE aTOMOB W MOJIEKYJ, arperarHbleé COCTOSHMS BEILECTBA,
KpUCTAJTTMYECKHE U aMOop(HbIe Tela, HACHIIICHHBIA 1 HEHACHIIEHHBIN
I1ap, BIIAJKHOCTh BO3/1yXa, TEMIIEPATYPa, BHYTPEHHSS SJHEPT UL, TENIIOBON
JBUTaTEIIb, JJIEMEHTAPHBIN JJIEKTPUYECKHUM 3apsil, IEKTPUIECKOE MOJIE,
IIPOBOAHUKU W JHUDJIEKTPUKH, TIOCTOSIHHBIM DJIEKTPUYECKUU TOK,
MAarHUTHOE I10JIE;

pasnuyaTh SBJICHUA (TEIUIOBOE PACIIUPEHUE U CKaTHe, TeIIonepeaaya,
TEIJIOBOE  PAaBHOBECUE, CMAayMBAaHUE, KalWUIAPHBIE  SBJICHMS,



UCIIApEHHUE, KOHJICHCAIus, IIJIABJICHHE, KpUCTAIUTA3A1Us
(oTBepaeBaHUE), KHUIIEHWE, Temionepenaya (TEIIONPOBOAHOCTD,
KOHBEKIUS, U3TYyUEHHUE), dJICKTPU3aLIUS TE, B3aUMOJICHCTBUE 3apsI/iOB,
NENUCTBUS ANEKTPUYECKOTO TOKA, KOpPOTKOE 3aMbIKaHHE,
B3aUMOJECHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOT'O TOJISI HA TPOBOJHUK
C TOKOM, 3JIEKTPOMATrHUTHAS MHYKIUS) TIO OITUCAHUIO UX XapaKTEPHBIX
CBOMCTB 1 Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE
SABJICHUE;

pacno3HaBaTh MPOSBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpYXalollleM MHUpE, B TOM 4YHcie (U3UUYECKUE SBJICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSKEHHE W KaNWULSIPHBIE SIBJICHUS B MPHUPOJE,
KpUCTAJUIbI B Tpupoje, uzinydeHne CoiHIa, 3aMep3aHue BOAOEMOB,
MOpckue Opusbl, 0Opa3oBaHHE pOCBl, TymaHa, WHEs, CHera,
ANIEKTPUYECKUE SIBJICHUS B arMocdepe, DICKTPUUYECTBO IKUBBIX
OpraHU3MOB, MArHUTHOE TI0JIe 3eMiu, Jpeld mMoICcoB, poJib
MAarHMTHOTO TOJIS JJIsl KU3HU Ha 3eMmile, MOJIAPHOE CHSIHUE, IPU 3TOM
NEPEeBOJIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHYIO,  BBIJIETATH
CYILIECTBEHHBIEC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUMN;
ONMKCHIBATh HW3YYCHHBIE CBOMCTBA Tel U (PU3MYECKUE SIBICHUA,
MCTIOJIB3Ysl (PU3MYICCKHE BEIMIMHEI (TEMIICPATypa, BHY TPEHHSISI SHEPIHs,
KOJIMYECTBO TEIUIOTHI, YJEJbHAs TEIJIOEMKOCTh BEIIECTBA, YJEJIbHAs
TEIJIOTa TUIABJICHMS], yJIeJbHAs TEIUIoTa MmapooOpa3oBaHuUs, yleIbHas
TEMJI0Ta CropaHusi TOIUIMBA, KOI(PQUIIMEHT TOJE3HOTO JCHCTBUSA
TEIUIOBOM  MAIlIMHBI, OTHOCUTEIIbHAs  BJAXHOCTb  BO31yXa,
JJIEKTPUYECKUN 3apsifi, CWJIa TOKa, DJJIEKTPUYECKOE HaIpsKEHUE,
COIIPOTUBIIEHUE NPOBOJHUKA, YIEIBHOE COIPOTUBIICHUE BEIIECTBA,
paboTa ¥ MOIIHOCTh JIEKTPUUYECKOTO TOKA), MPU OMUCAHUH TTPABUIHHO
TPaKTOBaTh (PU3UUECKUN CMBICI UCTIOIB3YEMbIX BEJIMUWH, 0003HAYCHUS
U €IMHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE
JIAHHYIO (DU3MUECKYI0 BEIMYUHY C JPYT'MMHU BEJIWYMHAMH, CTPOMTH
rpauKy U3Yy4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOWCTBA Tel, (PU3WUYECKHE SBICHUS U TIPOIECCHI,
VICIIOJIb3YSl OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUHU
CTPOEHMS BEILIECTBA, IPUHIHUII CYNIEPIO3ULINH T0JIeH (Ha KAYECTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa s yyacTka Ienw,
3akoH Jxoyns—JleHna, 3aKOH COXpAaHEHUsI SHEPTUH, ITPU 3TOM J1aBaTh
CJIOBECHYIO (hOPMYITMPOBKY 3aKOHA M 3alMHMCHIBATh €T0 MaTEMAaTHUUECKOE
BBIPAKECHUE,

OOBSACHATH (PU3MYECKUE TPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE  CUTyalHd  MPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIIATH TIPUYUHHOCIICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (DU3NYECKUX
SBJICHHUM, (PU3NYIECKUX 3aKOHOB WJTH 3aKOHOMEPHOCTEH;

pemath pacy€THblE 3aJayd B 2—3 JEUCTBUS, UCMOJb3Yys 3aKOHBI U
dbopmybl, cBs3bIBaOIMNE (U3MUECKUE BETUYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHS 3aJ1a4d 3aIMCBIBAaTh KPATKOE YCIIOBUE, BBISBIIITH HEAOCTATOK
J@HHBIX JUISL DCIICHMs 3aja4d, BBIOMPATh 3aKOHBI M (OPMYIIBI,
HEOOXoaMMBIC ISl €€ peIIeHHUs, MPOBOAUTH PAcdYEThl U CPaBHUBATH
MOJTy4eHHOE 3HaYeHUE (PU3NIECKON BETMYNHBI C U3BECTHBIMHU JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIUTh TPH TTOMOIIIH
(U3HYEeCKX METOJIOB, UCIOJIb3YSI OMHMCAHKE MCCIIEIOBAHUS, BBIICISATh



IPOBEPSIEMOE TPE/IOIOKEHUE, OIICHUBATh IPABWIBHOCTH MOPSJIKA
IIPOBEJICHUS UCCIIEOBaHUS, 1€NIaTh BHIBObL;

IPOBOJUTH OIBITHl MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WU
Gu3NUecKuX CBOWCTB Tel (KamWUIApHBIC SIBJICHUS, 3aBUCUMOCTH
JaBJICHUSI BO3/yXa OT €ro 00bEéMa, TeMIEepaTyphl, CKOPOCTH Ipoliecca
OCTBHIBAHMSI M HArpeBaHMsl TpPH HM3IYyYEHUH OT LBETa H3Tydarolen
(mornomaroiieit) MOBEPXHOCTH, CKOPOCTb HUCHApPEHUsT BOJABI OT
TEeMIIepaTypbl KUJIKOCTU U TUIOMIAU €€ MOBEPXHOCTHU, AJIEKTPHU3ALU
Tl W B3aUMOJICMCTBUE HJIEKTPUUECKUX 3apsgoB, B3aMMOJICHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyallM3allisi MATHUTHBIX TOJIEH MOCTOSTHHBIX
MarHuTOB, JCUCTBUS MArHUTHOTO IOJs HA MPOBOJAHHUK C TOKOM,
CBOMCTBA 2JIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOBUTATENSI TOCTOSTHHOTO
TOKa): (OPMYIUPOBATH MPOBEPSIEMBbIE MPEAMNOJIOXKEHUS, COOUpaTh
YCTAaHOBKY M3 MIPEIJIOKEHHOT'0 000PY/I0BaHUS, OMUCHIBATH XOJ1 ONBITA U
(bopMyIHpOBaTH BHIBOIBI,

BBITIOJIHATh ~ MPSIMbIE  U3MEPEHHUS] TEMIEpaTypbl, OTHOCUTEIHHOU
BJIQXXHOCTU BO3/lyXa, CHJIbl TOKa, HAMpPSKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATUYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH
pe3yNbTaThl U3MEPEHUH ¢ YUETOM 3aJJaHHOM a0COIIOTHOM MOTPEUTHOCTH;
IIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hPU3UYECKON BETUUMHBI
OT JPYrol ¢ HCIOJIb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTD
COTPOTHUBJICHUSI TIPOBOJHUKA OT €ro JJIMHBI, TUIOMIAJHN IONEPEUHOTO
CEUYCHHS] U YyJIETLHOTO COIPOTHUBJICHUS BEIIECTBA IMPOBOJHUKA, CHUJIBI
TOKa, UAYIIEro 4Yepe3 MPOBOJHUK, OT HAIpPSIKEHUS Ha IMPOBOJHUKE,
UCCJIEIOBAHNUE TIOCJIEA0BATEILHOTO W TapaJUIeIbHOTO COEIWHEHUN
IPOBOJIHUKOB): IJIAHUPOBATh HMCCIIEIOBAaHUE, COOMPATh YCTAaHOBKY M
BBITIOJIHATh U3MEPEHHUS, CIIeys MPEIJIO)KEHHOMY TIaHy, (PUKCHPOBATH
pe3yNbTaThl TOJYYEHHOW 3aBUCUMOCTH B BHJI€ TaOJUIl U TpaduKoB,
JIeIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIC H3MEpeHUs (Pu3nyeckux BenuyuH (yleabHas
TEMJIOEMKOCTh BEIIECTBA, COIMPOTHUBIICHHE TMPOBOJHHUKA, padoTa W
MOIIIHOCTH JIEKTPUUECKOT0 TOKA): TUIAHHUPOBATh M3MEPEHUsI, COOMpaATh
AKCIIEPUMEHTAIILHYIO YCTAaHOBKY, CIICIYs MPEIJI0KEHHON WHCTPYKIIHUH,
Y BBIUYUCIISATH 3HAUCHUE BEJIMYUHBI,

coOmoaTh TpaBuUjia TEXHUKKM OE30MacHOCTH Tpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX ONMUCaHUsA (B TOM YHCIE:
CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEpMETP,
BOJIBTMETP, CUETUMK DICKTPUUCCKON IHEPTUH, IIEKTPOOCBETUTEIHHBIC
pUOOPHI, HarpeBaTeibHbIC AIIEKTPOTIPUOOPHI (mpumepsl),
ANEKTPUUECKUE TPETOXPAHUTENH, IICKTPOMATHUT, DJICKTPOIABUTATEID
MOCTOSITHHOTO TOKAa), WCIOJB3Yysd 3HAHUS O CBOMCTBAX (DU3HUECKUX
SIBJICHUM 1 HEOOXOMMbIC (PU3NUIECKHUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M W3MEPUTEIHHBIC
npuoOpel TO CXeMaM W CXEMaTUYHBIM PHUCYHKaM (KUIAKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIIb BHYTPEHHETO
CrOpaHusi, JIEKTPOCKOT, PEOCTAT), COCTABIATh CXEMbI DJICKTPUUECKHUX
merne ¢ TMOCHeNOBAaTEIbHBIM W IMAPAUICTBHBIM — COCIMHEHUEM
AJIEMEHTOB,  pas3iuyasi  yCIOBHbIE  O0O3HAYEHUS  DJIEMEHTOB
AJIEKTPUYECKUX LECTIEH;



K

NPUBOIUTH TNpPUMEpHl (HAXOAWTH WH(MOPMAIMIO O TpUMEPax)
NPAaKTHYECKOTO HCIIOJIb30BaHMUS (U3MUECKUX 3HAHWN B MOBCEIHEBHOMN
KU3HU I o0ecriedeHrs 0€301MacHOCTH MpU oOpallieHu: ¢ IpuoopaMu
Y TEXHHUYECKUMHU YCTPONUCTBAMHU, COXPAHECHHUS 37J0POBBS U COOJIIOICHUS
HOPM 3KOJIOTUIECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;
OCYIIECTBIISITh TMOUCK HWHPOpMAIK (U3HUECKOTO COACPKAHHUS B
WNuTepHeTe, Ha OCHOBE HMCIONIMXCS 3HAHUH W TYyTEM CpaBHEHUS
JIOTIOJTHUTEIbHBIX MCTOYHHKOB BBIICTATh HWH(GOpPMAINIO, KOTOpas
SIBIISICTCS] IPOTUBOPEYMBON MITH MOXKET OBITh HETOCTOBEPHOIA;
UCTIONb30BaTh IPH  BBHIMOJHCHWHM YYEOHBIX 3aJaHWd  HAYIHO-
NOMYJIAPHYIO JIUTEpaTypy (U3HUECKOTO COACpX aHUS, CIPaBOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiajeTh NpuUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIC U KPATKUE YCTHBIE COOOIIEHUS,
00001mass uHPOpMALMIO M3 HECKOIBKUX HCTOYHUKOB (PUINYECKOTO
colepKaHUsi, B TOM 4YHCIEe NyOJUYHO WPEACTABIATH PE3YIbTAaThl
IPOEKTHOM WJIM UCCIIEI0BATENLCKON ACSITEIbHOCTH, IPU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YyYCHHBIM TOHATUWHBIN anmapar Kypca (U3UKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTAIINECH;

IpY BBINOJIHEHUH YYEOHBIX MPOEKTOB U HCCICAOBAHUMN (PU3UUECKHX
MPOLIECCOB paclpeeisaTh OO0SA3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33J][a4aMHU, CJICIUTDH 32 BBHIIIOJIHEHUEM IIJIaHa JeHCTBUN
U KOPPEKTHPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JeSITETbHOCTD TPYTIIBI, BBICTPanBaTh KOMMYHUKAaTUBHOE
B3aMMOJICHCTBHE, MPOSIBIISIS TOTOBHOCTh pa3peiaTb KOH(IUKTHI.

KOHIly oOyueHus B 9 KJjacce MpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

UCIIOJb30BaTh TIOHSTHUSA: CHUCTEMA OTCUETa, MaTephalibHasi TOUKa,
TPaeKTOPHUsL, OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBIKEHHUS, Tepopmarius
(ynmpyrasi, macTU4eckas), TPeHHE, LIEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, LIEHTP TAKECTH, aOCOTIOTHO TBEPAOE TENO,
IIEHTP TSKECTH TBEPOTO TEja, PABHOBECUE, MEXaHUYECKUE KOJIeOaHuUs
U BOJIHBI, 3BYK, MH(GPaA3BYK U yIbTPa3BYK, dJIEKTPOMArHUTHBIC BOJHBI,
IIKajga  JJCKTPOMArHUTHBIX  BOJIH,  CBET, OJHM30PYKOCTh W
JATbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS M MOTJIONICHUSI, anbda, 0era- u
raMMa-Mu3J1y4YeHHs], U30TOIBI, siIepHAs IHEPTETHKA;

pas3nuyath SBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSIMOIMHENHOE
JIBDKEHUE, PAaBHOYCKOPEHHOE TMPSMOJIMHEWHOE IBUKEHUE, CBOOOIHOE
MajJieHue  Tell, pPaBHOMEpPHOE  JBWKEHHE MO  OKPYXKHOCTH,
B3aUMOJICCTBUE TE€J, PEAKTUBHOE JIBIDKCHHE, KOJIEOATEIHHOE
JBIDKEHUE (3aTyXarollue W BBIHY)KJICHHBIC KoJieOaHUs), pPE30HAHC,
BOJJHOBO€  JBWIXKEHHE,  OTpPaXEHUE  3BYyKa,  MPSIMOJIMHEHHOE
pacrpocTpaHeHue, OTpaKE€HHWEe ¢ TPEIIOMJICHHE CBETa, IOJHOE
BHYTPEHHEE OTPa)KEHHE CBETA, Pa3joKeHHE OEJ0To CBeTa B CHEKTP U
CJIOKEHUE CHEKTPAJbHBIX IIBETOB, AMCIEPCUSI CBETA, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BOSHUKHOBEHUE JUHEWYATOTO CIEKTpa U3Ty4EeHUs)
M0 OMNKHCAHUIO HX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SIBICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3UUECKUX SBJICHUA B
OKpYyXaromeM Mupe (B TOM uuciie (pu3udeckue SBICHUS B TPUPOJIC:



OPWINBBL M OTJIMBBI, JABWXKeHUE 1uiaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JBUKEHUE >KUBBIX OPraHU3MOB, BOCIIPHUSITUE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMMUYECKHE BOJHBI, I[yHAMH, 3XO,
[[BETa TEJ, ONTUYECKUE SIBJICHUSI B IPUPOE, OMOIOTHYECKOE JEeHCTBUE
BUJIUMOTO,  YJIbTPA(QHUOIETOBOTO U PEHTTEHOBCKOIO  U3IyYEHUI,
€CTECTBEHHBIM  paJMOAaKTUBHBIM  (GOH,  KOCMHUYECKHE  JIy4H,
PaAMOAKTUBHOE U3JIyYEHUE TMPUPOJHBIX MHUHEPAIOB, JIEWCTBUE
PaAMOAKTUBHBIX M3JIyYE€HUA Ha OpPraHu3M 4YeJOBeKa), NpPH HTOM
NEPEeBOIUTh  NPAKTHYECKYI0 3a7ady B  y4eOHYIO, BBIJIEIATH
CYILIECTBEHHbIE CBOMCTBA (MTPU3HAKK) (PU3NUYECKUX SBICHUN;
ONMKCHIBATh HW3YYEHHBIE CBOMCTBa Tel M (PU3WYECKHUE SIBICHUA,
UCTIOJIb3Ysl (PU3MUYecKue BETUYUHBI (CPEIIHSASI U MTHOBEHHAsi CKOPOCTh
TeJa MPU HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHUE, IEpEMEIICHNE, TYTh,
yrjoBasi CKOpPOCTh, CHJIa TPEHUs, CUJa YNPYTOCTH, CUJa TSHKECTH,
yCKOpeHue CBOOOJHOIO MajeHMs], BEC Tejla, UMIYJbC Tesa, UMITYJIbC
CWJIbI, MEXaHH4Yeckasi paboTa M MOIIHOCTb, MOTEHIMAIbHAS YHEPrus
Tena, MOJAHITOTO HaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS YHEPTHUs
C)KaTOW TMPY>KUHBI, KUHETUYECKAss HJHEprus, IMOJHAs MeXaHW4ecKas
SHEPTHUs, IEPUOJ] U HACTOTA KOJIEOAHUH, ITTMHA BOJIHBI, TPOMKOCTH 3ByKa
U BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTelb IPEJOMIICHUS CPEbl), IPU
OMHMCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIOJIb3yEMbIX
BEJIMYMH, 0003HAYCHUSI U €IUHUIIBI (PU3NYECKUX BEJIMYWH, HAXOJUTH
(bopMyIIbl, CBS3BIBAIOIINE JaHHYIO (PU3UUECKYIO BEITUYUHY C APYTUMU
BEJTMYMHAMH, CTPOUTH IPadUKH U3yUE€HHBIX 3aBUCUMOCTEHN (PU3NUECKHIX
BEJIMYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IMPOLIECCHI,
UCTIOJIb3Ysl 3aKOH COXPaHEHMs SHEPTUH, 3aKOH BCEMUPHOI'O TSATOTEHMUS,
OPUHIUI CYNEPIIO3UIIMK CUJI, TIPUHIUI OTHOCHUTENbHOCTH [ ammies,
3aK0HBI HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKECHHS U
IOpEJOMJICHUS] CBETA, 3aKOHbI COXPAHEHUS 3apsl0BOTO M MacCOBOIO
yuceNl TMpU SAJEPHBIX pEaKUusxX, NP JTOM J1aBaTh CIIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aMTUCHIBATH €T0 MATEMATUUECKOE BhIPAKEHNUE;
OOBSACHATh (PU3UYECKHE MPOLIECCHl U CBOWCTBA TEJI, B TOM YHUCIE U B
KOHTEKCT€  CUTyalluii  NPaKTUKOOPUEHTUPOBAHHOTO  XapakrTepa:
BBISIBIIATH TPUYMHHO-CJICICTBEHHBIC CBS3U, CTPOUTH OOBsICHEHUE U3 2—3
JIOTUYECKHX LIaroB C OMOpoil Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3NYECKUX
ABJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemarh pacu€THhIE 3a7aud (OMHUpAOIIMEecs Ha CcUCTeMy u3 2-3
YpaBHEHUH), UCHOJB3Ys] 3aKOHBI H  (OPMYJBI, CBS3BIBAIOIINEC
¢us3nueckue BENWYMHBI: HAa OCHOBE aHAlW3a YCIOBUS 3a/auu
3aMUChIBaTh KPAaTKOE YCJIOBHE, BBISIBISITH HEJOCTAIOIINE  WIIH
M30bITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAMMBIC
JUTSL pEIIeHHs, TMPOBOJIUTH PACUEThl U OIICHUBATh PEATUCTHYHOCTH
MOJTYYeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,

pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIIU
(U3NYECKUX METOIOB, UCIIOJIb3Ysl OMUCAHHE MCCIEAO0BAaHUS, BbIICIAThH
MpOBEPSiEMOE TMPEANOJI0KEHNE, OLEHUBATh MPaBUIBHOCTh MOPSAIKA
MPOBEICHUST HCCIEAOBAaHUA, JeNaTh BBIBOAbL, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIIBITOB,;

MPOBOJIUTH OMBITHI TI0 HAOMIOACHUIO (U3UYECKUX SBIICHUW WIH
(¢u3znyecKkux CBOMCTB TeM (M3yuyeHue BTOpOro 3akoHa HpioToHa, 3akoHa



COXpaHEHHUs PHEPrUH, 3aBUCUMOCTb MEPHOJa KOJCOaHUN PYKUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYJIbl MaJIbIX KoJieOaHWH, NpSAMOJIMHEHHOE pacnpOCTpaHEHUE
CBETa, pas3jokeHue Oenoro cBeTa B CIEKTp, H3YYEHUE CBOMCTB
M300paKEeHUS B IJIOCKOM 3€pKajie ¥ CBOMCTB U300pakeHUs MpeaMeTa B
coOuparolet TuH3e, HabJI0/IEHUE CIUIONIHBIX U JJUHEHYAThIX CIIEKTPOB
U3ITyYCHHUSI): CAMOCTOSITEIBHO COOMpPATh YCTAHOBKY M3 H30BITOUYHOIO
HaObopa oOOOpyJIOBaHUS, OMHCHIBATH XOJ OMNbITA M €ro pPe3yJIbTaThl,
(bopMyIMpPOBATH BHIBOIBI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, OTIpeIesis
CpellHee 3HAaueHHE HU3MepsAeMON BeIMYMHBI ((POKYCHOE pacCTOSHUE
coOuparoiei JIMH3bI), OOOCHOBBIBaTH BBIOOp croco0a H3MepeHus
(u3MepuTeapLHOTO MpUdopa);

MPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEM (DU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHU
IpY paBHOYCKOPEHHOM JIBMKCHUM 0€3 HayalbHOM CKOPOCTH, MEPHOJIa
KOJIeO0aHU MaTEMaTUYECKOrO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUs! CBETa OT yrJja MaJIeHUus W yria MpejoMIICeHUs OT yria
najieHus): TUIAaHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIbHO COOMpaTh
YCTAaHOBKY, (UKCHUPOBATh PE3yJbTaThl MOJYYEHHOW 3aBHUCHUMOCTU
(bu3MUeCcKNX BEJIIMYUH B BHUJIC TAOJUIl U TPaPUKOB, JAEIaTh BHIBOJBI 110
pe3yibTaTam HCCIICIOBAHUS;

IIPOBOJUTH KOCBEHHBIE H3MEpeHUs (PU3MUECKUX BEIHYUH (CpeaHsis
CKOPOCTb M YCKOpPEHHE Tela TNpU PAaBHOYCKOPEHHOM JIBHXKCHUH,
YCKOPEHHE CBOOOJHOTO MaJeHUs, )KECTKOCTh MPY>KUHBI, KOADDUITMESHT
TPEHUSI CKOJBXKEHUSI, MEXaHUYeCcKas paboTa M MOIIHOCTh, YacTOTa U
nepuoJi KoJeOaHW MaTEeMaTHYECKOTO W MPYKUHHOTO MAasTHUKOB,
ONTHYECKasi Cujla COOMpAIOIIe JIMH3BI, PATUOAKTUBHBIA  (POH):
TUTAHUPOBATh U3MEPEHHUs, COOMPaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJIHATh ~ WM3MEPEHHsI, CIeAys TMPEeUIOKEHHON  HMHCTPYKIIUH,
BBIUKCIIATh 3HAYEHUE BEIWYMHBI W aAHAJIM3UPOBATH IOJYYCHHBIC
pPEe3yJIbTAThI ¢ YYETOM 3aJaHHOU MOTPEIIHOCTU U3MEPEHU;

coOnro/laTh MpaBUjia TEXHUKKM OE30MacHOCTH Mpu  padbore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIC MPU3HAKKW HW3YYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TEJO, TOUCUHBIM MCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, MUIAHETapHas MOJENb aroMma, HYKJIOHHas
MOJIEJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh MPUHIUIIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OmucaHus (B TOM YHCIIE:
CIIUIOMETpP, JATYUKHU TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMEPUCKOIN, (oToamnmapar, ONTUYECKHE CBETOBO/IHI,
CIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), MCHONB3Yysd 3HAHUA O
CBOMCTBax (DM3MYECKUX SBICHUH U HeoOxoaumble (usnyeckue
3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl W  CXEMAaTUYHBIC PUCYHKH  HM3YyYCHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPUTEITHHBIX puOOpOB u
TEXHOJIOTUYECKUX TMPOIIECCOB MPHU PEIICHUH YYeOHO-TIPAKTUIECKUX
3a/1a4, ONTHYECKUE CXEMBI IJISi TIOCTPOCHUS M300PKEHUI B TUIOCKOM
3epKayie ¥ coOMparoIen JMH3e;



NPUBOJNUTh TNPUMEPbl  (HAXOAUTh HHGOPMAIUIO O MpUMEpax)
MPAaKTHYECKOTO HCIIOJIb30BaHMS (U3UUECKUX 3HAHWN B MOBCEIHEBHOMN
KU3HU I o0ecriedeHrs 0€301MacHOCTH MpU oOpallieHu: ¢ IpuoopaMu
¥ TEXHHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 30POBbsI U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;
OCYIIECTBIISITh TMOUCK HHPOpPMAIMK (U3HUECKOTO COACPKAHHUS B
WNuTepHeTe, caMOCTOSTENBHO (OpMyNIHpyst TIOMCKOBBIH  3ampoc,
HaXOJWTh  TYTH  ONPENCICHHUS  JIOCTOBEPHOCTH  IOITYYCHHON
MHPOpPMAIIMU HA OCHOBE HMCIOIIMUXCS 3HAHUW W JTOTIOJHUTEIHHBIX
MUCTOYHHUKOB,;

UCTIONB30BaTh IPH  BBHIMOJHCHWHM YYEOHBIX 3aJaHWd  HAyIHO-
NOMYJISIPHYIO JTUTEPATypy (U3UYECKOTO COJIepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiajeTh MNpUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC TMCHMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE
uH(pOpPMAIIUU U3 HECKOJIBKUX HCTOYHUKOB (DPM3UUECKOTO COACpPKaHUS,
myOJIUYHO MPEICTABIIATh pe3ynbTaThl POEKTHOU WIH
UCCJIeI0BATEIHLCKON JAESTEIBLHOCTH, TIPU 3TOM TPAMOTHO HCIIOIb30BaAThH
U3YYCHHBIM TOHSATHUMHBIA anmapar H3ydyaeMoro pasjeia (QU3UKU U
COMPOBOXK/IATh BBHICTYIJICHUE TMPE3CHTAIMEeH ¢ y4€TOM OCOOCHHOCTEU
ayJIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo 4acoB
Ne HaunmenoBanme pa3aesioB JyekTpoHHbIE (IU(PPOBBIE)
KoHnTpoJbHbie IIpakTHYeckue
/1 | ¥ TeM NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThbI padoTbI

Pazneu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpPa

1.1 dusuka - Hayka 0 IPUPOJIE 2 bubmaorexa LIOK
) YK PHPOA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ()
HBITICCRHC BETHAHIbL 2 1 https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAay4HBIN ) 1 bubnnorexa [JOK
' METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Wroro mo paszneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6nmoreka [JOK

2.1
CTpoerue semecTsa 1 https://m.edsoo.ru/7f416194

JBr>xeHue u

2.2 B3aHMMOJENCTBUE YaCTU 2 1 bubmmorexa [IOK
' g H https://m.edso00.ru/7f416194
BEIIECTBA
53 ArperaTHbl€ COCTOSIHUS ’ bubnnorexka [JOK
' BEILIECTBA https://m.edso00.ru/7f416194
Hroro mo pazaeny 5

Pa3nen 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJl



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

bubmuorexa [JOK

3.1 Mexaniieckoe ABIKCHIE 3 https://m.edsoo.ru/7f416194
3.9 WNuepnus, macca, 4 bubmuoreka [JOK
' MJIOTHOCTH https://m.eds00.ru/7f416194
bubmuoreka [JOK
3.3 Cuna. Bunpt cun 14 https://m.edso00.ru/7f416194
Hroro no pasneny 21

Paznen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

JaBnenue. llepenaua

41 JIaBJICHUS TBEPIBIMU 3 bu6mmoreka [IOK
' TeIaMH, KUJAKOCTIMU U https://m.edso00.ru/7f416194
rasamu
bubmuorexa [JOK
4.2
Jlasnenne xuKocTn 5 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4, A
3 TMOC(EepHOE JTaBICHHE 6 https://m.edsoo.ru/7f416194
JlelicTBuE ®UJIKOCTH U Ta3a
4.4 Ha NOTPYKEHHOE B HUX 7 bubmoreka LIOK
) py https://m.edsoo.ru/7f416194
TEJI0
Uroro no pazaeny 21

Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus

bu6mmorexa [IOK
5.1 P
a60Ta H MOIHOCTE 3 https://m.edso00.ru/7f416194
5.2 [IpocTeie MexaHU3MBI 5 bubmorexa HOK

https://m.edsoo0.ru/7f416194



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

bubmuorexa [JOK

53 Mexanueckas sueprus 4 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME



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

8 KVIACC

HaumeHoBaHue KoauvecTBo yacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
NporpamMmel padoThI padoThI
Paznen 1. TenioBble siBieHUs
CtpocHue 1 CBOMCTBA bubnnoreka [JOK
11 7
BEIIECTBA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T
SILIOBBIE HPOTCCChE 21 1 S https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DneKTpUUecKue 3apsabl.
2.1 3apspKeHHBIC Tela U UX 7 1 bubmorexa HOK
' P N https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBUE
99 IlocTostHHBIN 20 1 ; bu6mmoreka [JOK
' SIIEKTPUYECKHIA TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M
ATHITTHBIC ABJICHIA 6 1 L5 https://m.edsoo.ru/7f4181ce
94 DneKTpoMarHuTHas 4 bubnmnorexa [JOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PesepBHOE Bpems 3



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

145




9 KVIACC

HaunMmeHoBaHUE KoaundecTBo 4acoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
nporpamMmbl padoThI padoThI
Paznea 1. Mexannueckue siBJeHHUS
Mexanunueckoe BuG 10K
nOInOTEKA
1.1 BUJKEHUE U CIIOCOOBI
a 10 1 https://m.edsoo.ru/7f41a4a6
€ro OIMCaHUA
bubmuorexa [JOK
1.2 BsaumoneiictBue Te
HMOACHCTBHIC TET 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpAHEHUS
p 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pasznea 2. Mexannueckue Ko0J1e0aHUSA H BOJTHEI
21 MexaHnueckue 7 3 bu6mmorexa [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41a4a6
99 MexaHn4eCcKue BOJHBI. 8 1 3 bu6mmoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Paspnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
DIEeKTPOMarHuTHOE BuG OK
31 Hole 1 5 ) nommoTeka L]

QJICKTPOMArHuTHBIC

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



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

BOJIHBI

Hroro mo pasneny 6
Pa3nen 4. CBeToBbI€ IBJICHUSA
41 3aKOHBI 6 bubmuorexa [JOK
' pacupoCcTpaHEeHUs CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI ¥ ONITHYECKHE 6 bubmuorexa [JOK
' npruoOopbI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6enoro 3 bu6mmoreka [IOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Paznen 5. KBanToBbI€e sIBJICHHS
Hcnyckanue u
5.1 TMOTJIOIIEHUE CBETA 4 bubmorexa HOK
' o https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 CrpoeHue aTOMHOTO 6 bubnuotexa [JOK
' anpa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A
AICPHPHIE Peakttin ! https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17

Pa3znea 6. [loBTOpuTE IbH0-00001IAKO M MO

AYyJIb

6.1

IToBTOpEeHUE U
000611eHne
coJiepKaHus Kypca

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6



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

¢bu3uku 3a 7-9 kiacc

Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27
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