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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHA HAa OCHOBE IOJOKEHUW U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOU 00pa3oBaTeNbHON MPOTrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Dusnkay.

CopepxaHue mnporpaMMbl IO (PHU3MKE HAmpaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHON TpPaMOTHOCTH OOYYAIOMIMXCS W OPTaHU3alUI0 H3yYCHUS
GU3NKKM Ha NEATeNbHOCTHOM OCHOBe. B mporpamme mno ¢usuke y4yuThIBAIOTCA
BO3MOKHOCTH y4yeOHOro mnpenMera B peanuzauuu TtpedboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM 00yuYeHHs], a TAKKE
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MIPEIMETOB HAa YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBlIMBaeT pacnpeeneHre yueOHOro Marepuania
o rojaM o0ydeHus (1o Kjaccam), mpejyiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
W3Y4YEHUS T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
y4€Te BO3pACTHBIX 0COOCHHOCTEN 00YyYaArOITNXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUA METOJUYECKOM
MOMOIIY YYUTEIIO B CO3/JaHUM paboydeil mporpaMMsbl 10 y4eOHOMY MPEAMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEeIMETOB, TOCKOJIbKY (PU3WYecKue 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUN, W3yYyaeMbIX XHUMHEH, Ouosiorued, acrpoHomMuerd u GU3HIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYI0 KApTHUHY MHpa,
MPEJOCTaBIsIeT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUS, TO €CTh CI10c00a MOyYeHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 riaaBHBIX 3a7a4 (DU3NUECKOro OO0pa30BaHUSI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
WHTEpeca K HayKe y 00y4aronuxcsl.

N3yuenune @usukun Ha 0a30BOM YypOBHE MpEIINOJIaraeT OBJaJCHHE
CICAYIOIIUMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSTH SBIICHUS;

e OILICHUBATh ¥ MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCJIEI0BAHMUS;

e MHTCPIPETUPOBATh  JaHHBIE W  HWCIIOJB30BaTh  HAay4YHBIC
JI0Ka3aTeIbCTBA JIJIsl TOTYUYEHHUS BHIBOJIOB.

Henmn wusyueHus QU3NKK HAa YpPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS
onpenenensl B KoHuenuuu mnpenojnaBanus ydeOHOro mnpenmera «®Dusnka» B
oOpa3oBarenbHbIX opraHusauusx Poccuiickoit ®enepanuu, peagu3yolUx
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE MPOTPAMMBbI, YTBEPKIAEHHON pElIeHHEM



Kosnerun MunucrepcTBa npocsenienus Poccuiickoit @enepanuu (IpoTokoa ot 3
nexabps 2019 r. Ne [TK4BH).
Ieaun ndyyenuss GusnKu:

NpUOOpETEeHNE WHTEpeca W CTPEMIJICHHS OOydYalomuxcsi K HaydHOMY
M3YUYCHHUIO TMPUPOABI, PAa3BUTHE WX HHTEIJICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJIe TIO3HAHUSA M (POpMUPOBaHUE
MCCJIEI0BATEILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHMPOBO33PEHUS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepuH U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TPEACTABICHUA O POIU (U3WKU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  TMPEJCTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
poeCCUOHANILHON ACATCIBHOCTH, CBSI3aHHOHN ¢ (DM3WKOM, IOJATOTOBKA K
JTaJbHEUIIIeMy 00yYCHHIO B ’TOM HAIPaBJICHUU.

JIoCTH)KEHHE 3TUX IIeJied MporpaMMbl 1O (H3UKe Ha YpPOBHE OCHOBHOT'O
oO1rero o0pazoBaHusi 00ECTIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1a4:

npuoOpeTeHne 3HAaHUH O JUCKPETHOM CTPOCHHWU  BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHYCCKHX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

npUOOpETeHNE YMEHUN OMHCHIBATH U OOBSCHATH (DM3UUECKHUE SIBICHUS C
WCTIOJIb30BaHUEM TIOTYUYCHHBIX 3HAHMIA,

OCBOCHME METOJOB pELICHUs MPOCTEHMIIMX pacyETHBIX 3aaad ¢
WCIIOJIb30BAaHUEM (U3MYECKUX MOJCNCH, TBOPUYECKHMX U TIPAKTHKO-
OpPUEHTHUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUHN HAOIIOAATh IPUPOIHBIC SBICHUS U BBITIOIHITH OTBITHI,
nabopaTtopHble pabOThl M HAKCIEPUMEHTAIbHBIE HCCICIOBAHUS C
MCITOJIb30BAaHUEM U3MEPUTEIHHBIX TPUOOPOB;

OoCcBOCHHE MPUEMOB pabOThl ¢ MHMOPMAIE (PU3NUECKOTO COACpIKaAHUA,
BKJTFOUYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKCHUSAX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHHBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O c(hepamu mpodeccCHOHaTBHOM NeATeTbHOCTH, CBI3aHHBIMHU
c (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHKCHHUAX (QU3NUYECKON HAyKH.

Ha wnsyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HE/IEN0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 vaca (3 yaca B Henemo).

[Ipennaraemeplii B mporpaMMe no (U3MKe MepedyeHb JabopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKkTep, YUUTENb JesIaeT BEIOOP MPOBEACHUS
nabopaTopHBIX PabOT M OMBITOB C YYETOM HWHAMBUIYAIBHBIX OCOOCHHOCTEH



06y‘-IaIOHII/IXC$I, CIIMCKA SKCIICPUMCHTAJIbHBIX SaI[aHHﬁ, InpcajadaraCMbIX B paMKax
OCHOBHOI'O I'OCYJapCTBCHHOTO 3K3aMCHa I10 (1)I/I?>I/IKC.



COILEPKXAHUE OBYUYEHUA
8 KIIACC

Pasznen 6. TemioBbie siBJIeHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKyJd. ONbIThI, NOATBEPKAAOLINE
OCHOBHBI€ MOJIOKEHUS MOJICKYIIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPHOro, >KHUIKONO W Ta3000pa3HOrO COCTOSIHUM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUM MOJIEKYJISPHO-KUHETUYECKON TEOPUH.
CmaunBaHu€ U KanWUISIpHBIE sABJICHUS. TenaoBoe pacliupeHue U CkaTue.

Temnepatypa. CBs3p TeMmIepaTrypbl CO CKOPOCTBbIO TEIUJIOBOTO JIBUKCHUS
gacturl. Buytpennss osHeprus. CnocoObl W3MEHEHWsS BHYTPEHHEH DSHEprHu:
Terionepeaaya 151 COBEpILIECHUE paboTHI. Buner TEIUIoNEepEAAYM:
TEIUIONPOBOJHOCTh, KOHBEKIINS, U3JIyUYCHHE.

KonuuecTtBo TemnoTel. YaenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro Oananca. [lmaBnenwe wu
OTBEpPJCBAHUE KPUCTALUIMUYECKUX BELIECTB. YJAEIbHAsl TEIJIOTa IUJIABJICHUS.
[TapoobOpazoBanue u koHjaeHcanusa. Mcnmapenue. Kumenue. YjaenpHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMOoc(hepHOTo
JABIICHUSL.

BnaxnocTs BO3ayXa.

DHeprus TOIJIMBA. Y JebHAs TEIUIOTAa CrOpaHusl.

[Tpunnuner pabotsl TernoBeiXx aBuratened KIIJ[ TemmoBoro asurartess.
TeroBbie IBUTATENN U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

JHemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKEHUS.

Ha6mronenune muddyszun.

Habmronenne sBieHni cMaurBaHUsI ¥ KaITMIISIPHBIX SIBJICHU.
Hao0mronenne TemioBoro pacumpeHus Tel.

N3meHenne naBieHus rasa Mpu M3MEHEHMH OOBbEMAa M HArpeBaHUM WU
OXJIAJKICHUU.

IIpaBuna u3MepeHus: TeMIepaTyphl.

Bunae! Tennonepenayu.

OxJtaXkieHue Ipu COBEPIICHUH padOTBhI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CUJIaAMU.

10. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. Habmronenue kumneHusl.
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12. HabGmroieHre mocTossHCTBA TEMIIEPATyphl PU TIABJICHHUH.

13. MoJieny TEIIOBBIX JBUTaTEJIEH.

Jlabopamopnuie padbomut u onvimol.

1. OnpITHI IO OOHAPYKEHUIO IEUCTBHSI CHII MOJIEKYJIIPHOTO IPUTSHKEHHUSL.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIM caxapa.

3. OnbIThl N0 HAONIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue AaBJICHHs BO3AyXa B OaJJIOHE IIPULA.

OneITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh JAaBIEHUS BO3JyXa OT €ro
00BbEMa M HATPEBAHMS WIIH OXJIAXKICHUS.

6. IlpoBepka rumnoTe3bl JMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.
7. Habmionenue wu3MeHeHUsT BHYTPEHHEH »JHEPruM Tejda B pe3yJbTaTe
TEeIJIonepeaui U paboThl BHEITHUX CHUJI.

8. HccnenoBanue sBiIEHUS TEIIOOOMEHA MPU CMENIMBAHUU XOJOJHOM H

ropsiuer BOJBI.

9. OmpezneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH

TEIMJI000MEHE C HArPEThIM METAIITUYECKUM LUITUHAPOM.

10. OnpeneneHne yaeabHOM TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca uCrapeHus.

12. OnpeesieHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

13. OnpeneneHue yaeabHON TEMIOTHI IJIABJICHHUS JIbJA.

Paszgen 7. DiekTpuyeckne ¥ MATHUTHBIE SIBJICHUS.

OnekTpu3anus Ten. /[[Ba poaa alEKTpUYECKUX 3apsaoB. B3ammoneinictBue
3apsOKEHHbIX Ten. 3akoH KyioHa (3aBHCHMMOCTh CHJIBI  B3aMMOJEHCTBHS
3apsKEHHBIX TEJT OT BEJIUYUHBI 3apPSAJ0B U PACCTOSHUS MEXKIY TEIAMH).

Onektpuueckoe mnoine. Hanpsok€HHOCTR anekTpudeckoro mnoss. IIpuHuun
CYNEPIIO3ULINH 3JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3aps/ioB. DJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W  OUAJNEKTPUKU. 3aKOH  COXPAHEHHS
ANEKTPUYECKOTO 3apsa.

DJIEKTPUYECKAN TOK. YCIIOBUS CYLIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
HNCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHUS SJIEKTPUUYECKOro TOKa (TeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJIKOCTSX U raszax.

Onektpuueckass uenb. Cuna  Toka.  DJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBieHne NPOBOJHUKA. YIEIBHOE CONPOTHUBIIEHUE BemecTBa. 3akoH Oma
il ydactka uenu. [locimenoBarenbHOE M NApauIeNIbHOE  COCIMHEHUE
IPOBOJIHUKOB.



PaGota ® MOIMHOCTH DJEKTPUYECKOTO TOKa. 3akoH Jhxoymns—Jlenna.
DIeKTpUYECKHe 1SN U TOTPEOUTENN AIEKTPUUIECKOM dHepruu B ObITy. KopoTkoe
3aMBIKaHHE.

IloctostHHBIE  MarHUTHL.  B3amMojeWcTBHE  NMOCTOSHHBIX ~ MAarHWTOB.
MaruuTtHOe 110JIe. MarsutHoe nosie 3eMJIM M €ro 3HauYeHHe JJIs KU3HM Ha 3eMIie.
OnbiT  Opcrena. MarHuTHoe TIoJ€  JJIEKTpuueckoro Toka. I[IpumeHneHue
3JIEKTPOMArHMWTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOABUIATENb MOCTOSSHHOTO TOKa. CMONb30BaHUE JJEKTPOJBUTATENEH B
TEXHUYECKHUX YCTPONUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBieHre dIeKTpOMarHuTHON MHAyKIuuU. [IpaBuio Jlenna.
DIIEKTpOreHepaTop. CrniocoOb1 MOy YEHHUS ANEKTPUYECKOU DHEPIUH.
DIEKTPOCTAHIIMU HA BO30OHOBIIIEMBIX UCTOYHUKAX SHEPTUHU.

Hemoncmpayuu.

DJIeKTpuU3alus Te.
JIBa pojia SNEKTPUUYECKUX 3apsi 0B U B3AUMOJEHCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO M AENUCTBUE IIEKTPOCKOIIA.
DJIeKTpocTaTU4eCKask HHAYKIIHS.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsI0B.
ITpOBOHUKH U AUAJIEKTPUKH.
MoenrpoBaHue CUIOBBIX JIMHUHM 3JEKTPUYECKOTO MOJIS.
HMcTouHnKH TTIOCTOSSHHOT'O TOKA.
JIeCTBUA 3JIEKTPUYECKOrO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. 'a30BbIl pa3psa.
. I3MepeHune Cuitbl TOKa aMIiepMeTpOoM.
. I3mepeHnne 2JIeKTpUUEeCKOro HaNPsKEHUsT BOJIBTMETPOM.
. Peocrar 1 marasuH cOIpOTHUBIICHUN.
. BzaumoaencTBrue NOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHnre HEBO3MOKHOCTH Pa3/ICJICHUS TTOJFOCOB MAarHUTA.
. MoaenupoBaHH€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarnuTHO€ noJie ToKa. DIEKTPOMATHUT.
. JIeicTBHE MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
. DJEKTPOABUTATEb MOCTOSTHHOTO TOKA.
. UccnenoBanue aBiIeHUS 3IEKTPOMArHUTHOW UHAYKIIVH.
. OnbrTel @apajes.
. 3aBUCUMOCTb HaIpaBJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HUKHOBCHHS.
. DJEKTPOreHepaTop NOCTOSHHOTO TOKA.
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Jlabopamopnule pabomot u onvimel.

1.

o U oW

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbiTel 1O HAOMIOAEHUIO JJIEKTPU3ALMM TeJl MHIAYKIUEH u IpH
CONPUKOCHOBEHUH.

HccnenoBanne JEHCTBUSA DJIEKTPUYECKOTO TOJII HA TNPOBOJHHUKU H
TUBJIEKTPUKHU.

C6opka u npoBepka padOoThl JEKTPUUYECKOM 1IETIH TOCTOSTHHOTO TOKA.
N3mepeHne u peryJmpoBaHue CUIIbI TOKA.

N3mepenne n peryanpoBaHue HAPSKEHUS.

HccenenoBanne 3aBUCUMOCTH CWIBI TOKA, WAYILETO 4Yepe3 pe3UcCTop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHMS Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOLITUE 3aBUCHMOCTD ANEKTPUYECKOTO
CONPOTHUBJIEHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAW IOIEPEYHOIO
CEYEHMS U MaTepHala.

IIpoBepka IpaBuiia CIOKEHMSI HAIPSDKEHUH IIPU  IOCIEA0BATEIBHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBmiia s CWiIbl TOKA INPU MAPAIIIETBHOM COEIWHEHUH
PE3UCTOPOB.

Omnpenenenne paboThI JIEKTPUUECKOTr0 TOKA, UIYILET0 YepPe3 PE3UCTOP.
Onpenenenue MOIIHOCTH  DJIEKTPUYECKOTO TOKa, BBIAEIAEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHUS Ha HEM.

Onpenenenue KII/[ narpeBarensi.

HccnenoBanre MAarHUTHOTO B3aMMOJIEUCTBHS IOCTOSIHHBIX MarHUTOB.
WN3yyeHue MarHMUTHOIO IIOJISI IOCTOSIHHBIX ~ MAarHUTOB IPU  HX
00BEIMHEHUU U pa3/JICJICHUN.

HccnenoBanue AeCTBUA DJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPHUPYIOLIIME 3aBUCUMOCTh CHJIBI  B3aUMOJIEUCTBUS
KAaTyUIKH C TOKOM M MarHuTa OT CWJIbl TOKA M HaIpaBJCHUS TOKa B
KaTylIlIKe.

N3yuyenue AeiicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue paboThl 31€KTPOIBUTATENS.

N3smepenue KII/] anmekTpoaBUraTeibHONM yCTaHOBKH.

OneITEl 10 HCCIEAOBAHUIO SIBICHUS JJIEKTPOMATHUTHOM WHIYKLUU:
UCCIICJOBAHUE W3MEHEHWWM 3HAYEHHMS W HAIPaBJICHUS WHIYKIHOHHOTO
TOKA.



9 KUIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe aBMXeHHE. MarepuanpHas Touka. Cucrema OTCYETa.
OTHOCHUTENIBHOCTP MEXaHHYECKOIo JABWXKEHHUSA. PaBHOMEpHOE MNpSAMOIMHENHOE
nBuxxeHne. HepaBHoMepHOe npsMosinHETHOe ABMKeHne. CpeqHsis 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMmonuHEitHOe nBrkeHHe. CBoOOAHOE
nagenue. Onbitel ["anuies.

PaBHOMEpHOE ABMMXKEHUE MO OKpY>KHOCTH. Ilepnon u yvacrota oOpamieHus.
JluneriHas U yriioBas CKOpocTH. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

IlepBsiii 3ak0H HproToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpuHIMI CyNIEpIIO3ULIMH CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUs CKOJIbKEHUS, CHUjla
TPEHUsI OKOS, APYTUe BUJIBI TPCHUSI.

Cuna TsKECTM M 3aKOH BCEMUPHOIO TATOTEHUSA. Y CKOpEHHE CBOOOJHOIO
nafgeHus. Jlwkenue ruianer Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecomocTh u neperpysKu.

PaBHoBecue matepuanbHON TOukU. AOCONIIOTHO TBEpAOE Teyio. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauleHusi. MoMeHT cuiibl. L{eHTp TskecTH.

Nmnynbec Tena. M3menenue umiynbsca. IMmynbc cuibl. 3aKOH COXpaHEHUS
UMITyJIbca. PEakTUBHOE IBHMKEHUE.

Mexanudeckass pabora W MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYroOCTH,
TpeHus. CBsA3b d3HEpruu U padbotsl. [loTeHIManbHas 3HEprus Tea, MOAHITOrO HaJ
IMOBEPXHOCTHIO 3eMH. [loTeHIIManbHas sHeprus CxxaTou npykuHbl. Knunernueckas
sHeprus. Teopema 0 KMHETHYECKOW HHEPIHHU. 3aKOH COXPAHECHHSI MEXaHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HaOmroneHne MeXaHMYECKOTO JBUYKEHUS Tejla OTHOCUTENBHO Pa3HbIX Tell

OTCYETA.

2. CpaBHEHME NyTE€W W TPACKTOPUM NBWXXEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepenne cKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JIBHKECHUS.

HccnenoBanre Npru3HaKoOB PaBHOYCKOPEHHOTO JIBUXKEHUSI.

HaGnronenue nBrxeHus Tejia mo OKpyKHOCTH.

Habmroienne MexaHu4ecKuX SBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa

«Tenexka» mnpu €€ pPABHOMEPHOM M YCKOPEHHOM JBWXXCHUH

OTHOCUTENBHO KaOMHETa PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHs TeJla OT MAacChl TeJla U ACHCTBYIOIIEH Ha HETO
CHJIBL.
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8.
9.

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

HabGnronenune paBeHCcTBa CHIT TIPU B3aMMOICHCTBUN TE.

N3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKECHUM.

Ilepenaua umiyibca Ipu B3aUMOJEHUCTBUU TEIL.

[IpeoOpa3zoBaHus SJHEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHE UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbca IPU a0COTOTHO YIPYTOM B3aUMOAECHCTBUU.
HabGntonenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IPH CBOOOHOM IaJICHUU.
CoxpaHeHHE MEXaHUYECKOM SHEPTUHU MPU ABUKEHUU TEJA MO IEUCTBUEM
IIPY>KHAHBI.

Jlabopamopnuie padbomut u onvimul.

1.

10.

11.

KonctpyupoBanue Tpakta JJjisi pa3roHa W JajdbHEUIIEr0o PaBHOMEPHOTO
JBUKECHUS IIAPUKA WU TEIEKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJBXEHUs OpycKa WA JABUKCHUS
LIapUKa 10 HAKJIOHHOM IJIOCKOCTH.

OnpeneneHue yCKOpeHHs] Teida IMPU PABHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTHM IYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JBIKEHUH 0€3 HauaJIbHON CKOPOCTH.

IIpoBepka TrUMOTE3BI: €CIU TMPU PABHOYCKOPEHHOM JABWMXKEHHH Oe€3
HayaJbHOM CKOPOCTH IyTH OTHOCSTCA KakK psii HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJINHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJBXKEHHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenencaue kodphuireHTa TPEHUS CKOJIbKCHHS.

Ornpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOTHl CUJIBI TPEHUS NMPU PABHOMEPHOM JIBHXKCHUHU Teja
10 TOPU3OHTAJILHOU MMOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
MCIIOJIb30BAaHMEM HEMOJIBHKHOTO U MOJABMYKHOTO OJIOKOB.

N3ydenne 3akoHa COXpaHEHUS IHEPTUH.

Pa3znen 9. Mexanuueckue KojieOaHusi M BOJIHBI.

KonebarensHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHMIA: TIEPHOI,
4acToTa, aMIUIUTYy1a. MaTteMaTuuecKuil U Npy>KuHHbIM MasTHUKU. [IpeBpaiieHue
SHEPI'UH MPH KOJIeOATEIHLHOM JIBUKEHUMU.

3aryxawonme — kKojeOaHus.  BbIHyXAeHHble — KojeOaHusa.  Pe3oHaHc.
Mexanuyeckue BoJiHBI. (CBoOMCTBa MeXaHMYeCKUX BOJH. IIpomonbHble U
NoInepeyHble  BOJHBI. JlIMHA BOJHBI M CKOPOCTh €€  pacHpOCTpPaHCHMUS.
Mexanunyeckue BOJIHBI B TBEPIOM TEJI€, CEHCMUYECKUE BOJIHBI.



3Byk. I'poMKOCTh 3Byka M BbIcOTa TOHA. OTpakeHume 3ByKa. MH(}pa3Byk u
yJIBTPa3BYK.
Jemoncmpayuu.
1. HaGmronenue kojeOaHMil TENl IOJ JIEHUCTBHEM CHJIBI TSHKECTH U CHIIBI
YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HaOmronenne BeIHYKIEHHBIX KOJIeOaHUM U pe30HaHCa.
Pacnpoctpanenue npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJIENH).
HabGnronenmne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKUM pe30HaHC.
Jlabopamopnuie padbomut u onvimul.
1. OmpeneneHue 4YacTOThl M MEpUOJA KOJeOaHWW MAaTeMaTUYECKOro
MasITHUKA.
2. OmpeneneHue 4acTOTHl U Meproa KojaeOaHui MpyKMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. HccnenoBaHre 3aBUCHMOCTH TIEPHOJIa KOJIeOaHUH MPYKUHHOTO MasSTHHKA
OT MaccChl rpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MepHoJia KoJeOaHU Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh  Tepuoja  KoJjeOaHwii
IPY>KUHHOTO MassTHHKA OT MacChl Ipy3a M )KECTKOCTHU MPY>KUHBI.
7. W3mepenue yckopeHusi CBOOOTHOTO TMaICHUS.
Pazgen 10. DiieKTpOMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMArHUTHOE  ToOJie.  JJEKTpOMarHuTHble  BOJHBL.  CBoiiCTBa
ANEKTPOMArHuTHhIX BOdH. Illkanma »leKTpoOMarHUTHBIX BOJMH. lcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.
DJIeKTpOMarHuTHasa mnpupona csera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.
Jemoncmpayuu.
1. CBoMlcTBa 2JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopnule pabomot u onvimel.
1. M3ydeHue CBOMCTB AIEKTPOMArHUTHBIX BOJIH C MOMOIIBI MOOHMJIBHOTO

oA WD

tenedoHa.
Pa3nen 11. CBeToBBIE SIBJICHHS.
JlyueBas MOJEJIb CBeETa. HUctounnku CBeETa. [IpssmonnHeHOE

pacrnpocTtpanenue cBera. 3atmeHust Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHUSI CBETA.



[Ipenomnenue cBera. 3akoH MpenomieHusi cBera. llonHoe BHyTpeHHee
OTpaX€HHE cBeTa. VICmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJAAX.
JIunza. Xon nayueir B JnuH3e. OmnTuyeckas cucrtema (QoToanmnapara,
MHUKpPOCKOIIa M TeJIeCKOoMa. [7a3 Kak onThyeckas cucreMa. bian3opykocTe H
NATbHO30PKOCTb.
Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HbtoToHa. CroxeHue
CHEKTpalbHBIX IBETOB. Jlucnepcus cBeTa.
Hemoncmpayuu.
[IpssMOnMHEHOE pacpOCTPaHEHUE CBETA.
OtpaxeHnue cBera.
[Tomyyenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomiienue cpera.
Onrtuueckuil CBETOBO/I.
Xon tyuyelt B coOuparoliie JuH3e.
XO0J Iy4Yer B pacCEeUBAIOIIEH JIMH3E.
[Tonyuenne n300pakeHUI C TOMOIIBIO JIUH3.
[Tpuniun aeiictBus doToarnmapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Moaensb riaza.
11. Pa3noxenue 06e10ro cBera B CHEKTP.
12. [lomyuenue Genoro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX LIBETOB.
Jlabopamopnuie padbomot u onvimot.
1. HccnenoBanue 3aBUCUMOCTH yIjla OTPa)K€HUs CBETOBOTO Jyya OT yrIja
najeHusl.
N3ydeHnne xapakTepuUCTHK N300pakeHUs IIpeIMeTa B TNIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHMOCTH yIUIA MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yTJjia
MaJIeHUs] Ha TPAHULIE «BO3IYX—CTEKIIO».

4. IlomydeHue n300pakeHHI C MOMOIIBI COOUPAIOLIEH JTUH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHUYECKOM CHIIBI COOMparomiei
JINH3BI.

6. OMBbITHI 1O PA3TOKEHUIO OEJIOT0 CBETA B CHEKTP.

OnpITHl O BOCHPHUATHIO I[BETA MPEAMETOB MPU UX HAONIOAEHUHU YeEpe3
[[BETOBbIE (DUIIBTPHI.

Pa3nea 12. KBanToBble IBJICHUS.

Oneitel Pe3epdopna u minanerapHass Mojenb atoma. Mojenb atoma bopa.
Hcenyckanne u nornomenne ceeta aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(da, OeTa- u ramma-u3nydeHuss. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro sngpa. M3oronbsl. PannoakTuBHbBIE
npeBpaiuenus. [lepuona nomypacnaga aTOMHBIX JIEp.
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SnepHble peakuuu. 3aKOHbI COXPAHEHUsS 3apsAJ0BOTO MU MAacCOBOTO YHCEI.
OHeprusi CBsA3M aTOMHBIX saep. CBsA3b MacCel W 3HEpruu. Peakuuu cuHTE3a U
nenenus siaep. Mctounuku sneprun CosiHLA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUW HA KUBBIE
OpraHUu3MBbl.

Jemoncmpayuu.

CreKTpbl U3Ty4YEHHUs U MOTJIOIICHHUS.

CreKTpbl pa3IMYHbIX Fa30B.

CnekTp Boaopoa.

Habmroienue TpekoB B kamepe BuiibcoHa.

PaboTta cuéTurika HOHU3UPYIOUINX U3ITYUESHH.

Peructpauus u3nydeHus NpupoIHbIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnule pabomot u onvimel.

1. HaOmroneHue CIIOMIHBIX U JUHEHUYATBIX CIEKTPOB U3IYUYCHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHHE HHEPTrUU YACTUIBI MO TOPMO3HOMY

nyTH (1o poTtorpadusam).

3. W3mepenue paanoakTuBHOro (oHa.

IToBTOPUTEIHLHO-0000IAO NI MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOIMKA MOAYJIb IPEIHA3HAUEH JIJISi CUCTEMATU3ALMU
u  0000IIeHUsT MPEIMETHOrO  COACPKAHUSI UM OMbITa  JACSTEIBHOCTH,
NpUOOPETEHHOTO NIPU U3YUYEHUHU BCETo Kypca (DU3MKH, a TaKKe JJIS MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (u3uke i o00ydaroluxcs,
BBIOPABILIUX 3TOT yUYE€OHBIN MpeaMerT.

[Ipy M3y4eHUn AAHHOTO MOJIYJIA PEaTU3yIOTCd U CHCTEMATHU3UPYIOTCS BUBI
JEsITeNbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTcs JTOCTHKEHUE NMPEIMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00ydeHHus, QopMHUpyeTCs
€CTECTBEHHOHAY4YHasi TPAaMOTHOCTb: OCBOEHHE HAy4HBIX METOJOB HCCIEIOBAHUS
ABJIICHUA TPHUPOABI M TEXHUKH, OBJIAJCHUE YMEHUSMH OOBACHATH (HHU3UUECKUE
ABJICHHS, TPHUMEHSS TMOJYyYEHHBIE 3HAHUA, pelarb 3aJadyd, B TOM YHUCIE
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KA4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.
[IpyHIMIIHANBEHO JAESATEIBHOCTHBIM XapaKTep JAHHOTO pas3feilia PeaIu3yeTcs
32 Ccu€T TOro, 4YTo OOydYarolIuMecs BBIMOJHAIOT 3aJlaHusi, B KOTOPBIX UM
IpeaiaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHMM pacmo3HaBaTh M HAYYHO OOBSCHATH
(uzuYecKue SBJICHUS B OKPY KarOUIeH MPUPOJI€ U MOBCETHEBHOMN KU3HU;
WCIIOJb30BaTh HAYUYHbIE METObI UCCIEIOBAHUS (PU3NUECKUX SIBJIECHUN, B TOM
YUCJIE U1 IPOBEPKU TUIIOTE3 U MOJIYYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HauOOJIE€ BaXHBIX JOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEDP, TPAKTUUECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB



OHCPIUK Ha OCHOBC 3aKOHa IMPCBPAIICHHUA H COXPAaHCHHA BCCX M3BCCTHBIX BHIO0B
OHCPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMSA

Nzydenue (pu3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIPABICHO
Ha JOCTM)KEHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX
pE3yJIbTaTOB.
B pesynbraTe uzydeHus pu3MKyd Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHus
y obOydarorierocss OyayT chopMupoBaHbI CIEAYIONINE JIMYHOCTHBIC PE3yIbTaThl B
YacTu:
* 1) maTpmoTHYECKOr0 BOCIIUTAHUSA:
e TIPOSIBIICHHE MHTEPECa K MCTOPUM M COBPEMEHHOMY COCTOSHHIO POCCHHCKOIL
(bu3znuecKon HayKu;
" 1IEHHOCTHOE OTHOIICHHE K JOCTIKEHHAM POCCHICKHX YUSHBIX-(H3HKOB;
2) rpa:KIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA
" TOTOBHOCTbH K AKTHBHOMY yYacTHIO B OOCY/ICHHH OOLIECTBEHHO 3HAYMMBIX H
ATUYECKHUX MPOOIIEM, CBI3aHHBIX C MPAKTHUECKUM MPUMEHEHUEM JOCTHKCHUN
bu3uKu;

*  OCO3HaHHE BAXKHOCTU MOPAIbHO-ITUYECKUX IIPUHLHUIIOB B JEATEIBHOCTU
YYE€HOTO;
3) 3cTeTU4€eCKOro BOCIIUTAHMSI:

" BOCIIPHSATHE CTETHYCCKHX KauyecTB (DHM3MUECKOH HAYKM: e rapMOHHYHOIO
IIOCTPOEHMUS], CTPOIrOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NNO3HAHUS:

e 0CO3HaHHE LEHHOCTH (M3MYECKOH HAYKH KaK MOIIHOrO HMHCTPYMEHTA

II03HAHUsSI MHUpPA, OCHOBBI PA3BUTHUs TEXHOJIOTUM, BaXXHEHIIEH COCTaBIAIOLIEH

KYJbTYPHI,

. pa3BUTHE HAY4YHOH JHO003HATEIIPHOCTH, HMHTEpEca K HCCIIEIOBATEIbCKON
JESITEIILHOCTH;

e 5) dopmupoBaHusi  KYJbTYPbI 30pPOBbSI W  3MOLMOHAJBLHOIO
0J1aromoJry4us:

e OCO3HAaHHE IIEHHOCTH 0€30MacHOro oOpaza KHU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpPE, BaXKHOCTH TMpaBui O€30MacHOTO TOBEICHUS Ha
TPAHCIIOPTE, Ha JOPOTax, C AIEKTPUUYECKUM U TEIUIOBBIM OOOpPYJOBaHUEM B
JIOMAITHUX YCJIOBUSIX;

e c)OPMUPOBAHHOCTb HABBIKA PedIEKCHH, IPU3HAHHUE CBOETO MPaBa Ha OLIHOKY
Y TAKOTO K€ MpaBa y IPyroro 4eIoBeKa;

e 6) TPYA0BOI0 BOCIIUTAHUSA:

e aKTHBHOE y4acTHE B PCIICHHM NPAKTHYCCKMX 33134 (B PAMKAX CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOM U



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE H (PU3HUYCCKUX
3HaHUM;

) HMHTEpEeC K MPAKTUYECKOMY U3y4YEeHUIO Mpodeccuil, CBA3aHHbBIX C (U3UKOM;

7) 3KOJIOTU4eCKOr0 BOCIIMTAHUS:

. OpHUEHTaIMs Ha NpUMEHEeHHWE (U3MYECKUX 3HAHUM JUIs pelieHus 3ajad B
o0JlacTh OKpy’Karolel Cpejabl, IUIAHUPOBAHUS TIOCTYNKOB M OIEHKH HX
BO3MOXHBIX MTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPEbI;

e 0CO3HaHWE TIOOATLHOTrO XapakTepa 3KOJOTHYECKHX MpoOJIeM W MyTel X

peIIeHuS;
8) ajanTanuu K M3MEHSIIOIIUMCH YCJOBHSIM COUMAJBbHOM U NMPHUPOIHOM
cpenbl:

" HOTpeOGHOCTH BO B3AMMOMACIHCTBHM MPH BBINOIHCHHH HCCICIOBAHUI 1
NPOEKTOB (DM3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
TPYTHX;

e [OBBIICHHE YPOBHS CBOCH KOMICTEHTHOCTH Yepe3 IMPAKTHUCCKYIO
JESTEIBHOCTB;

~ MOTPeGHOCTH B (POPMHPOBAHUK HOBBIX 3HAHHIL, B TOM 4HCIe QOPMYIHPOBATH
U7IeH, TIOHSATHS, TUTIOTE3bI O GU3HUECKUX 0OBEKTaX W SBJICHUSIX;

OCO3HaHHE Je(PHUIIUTOB COOCTBEHHBIX 3HAHMK M KOMIICTEHTHOCTEH B 00JacTh
bu3uKu;
e IUIAHUPOBAHHUE CBOETO Pa3BUTHS B MPHOOPETEHUH HOBBIX (DM3NUSCKUX 3HAHUMA;

CTPCMJICHUC aHAJIM3HUPOBATL M BBIABJIATL B3AMMOCBA3H IIPUPOIELL, OGIHCCTBa u
3KOHOMMKH, B TOM 4HUCJIC C UCIIOJb30BAHUECM CI)I/I3I/I‘IGCKI/IX 3HaHI/II71;

e  OLCHKA CBOMX JEUCTBUH C YYETOM BIMSAHMS Ha OKpPYXKAIOIIyIO Cpeny,
BO3MOXHBIX TJIOOAIBHBIX ITOCEICTBHIA.

METANPEAMETHBIE PE3YJIbTATDBI

B pesyabTaTe OCBOCHHMSI TpOrpaMMbl IO (U3MKE HA YpPOBHE OCHOBHOTO
oO1iero oopazoBanus y o0yyaroierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MTO3HABATEILHBIC YHUBEPCATbHBIC YICOHBIE TCHCTBUS,
KOMMYHUKATUBHBICE  YHHMBEpPCAJbHbIE  y4eOHbIE  JICUCTBHS,  PETYJISITUBHBIC
YHUBEPCAIbHBIC YUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble JjoruyecKkue 1elicTBUA:
e BBIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE TMPHU3HAKH OOBEKTOB
(s1BEHUIN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKAIIMKA, OCHOBAHUS JJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTpPUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3M TMPU HM3YyUYCHUH (HU3UUIECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeIaTh BBIBOJBI C MCIIOJIb30BAHUEM JIETyKTUBHBIX
Y MHIYKTUBHBIX YMO3aKIFOUCHUN, BBIJIBUTATh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEJIIMYUH;

CaMOCTOATENLHO BBIOMPATh CIOCOO perieHus: y4eOHOU (u3HUecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIeHUs, BHIOOp HamOoiee
MOIXOJISIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciiegoBare/bCKue JeMCTBHUA:

HCIT0JIB30BaTh BOIIPOCHI KaK HCCIIEA0BATEIbCKUI NHCTPYMEHT ITO3HAHHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY ITUIAHY OMBIT, HECJIOKHBIN
(GU3MYECKUI DKCIEPUMEHT, HEOONbIIOE UCCIEN0BaHUE (PUINYECKOTO
SBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb U  JOCTOBEPHOCTb HH(OPMALIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU YKCIIEPUMEHTA;

CaMOCTOSITeILHO (hOPMYJIMPOBATH 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh  BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOLIECCOB, A TAKXKE BBIIBUTATh MPEANOI0KEHU 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alpPOCHI NMPU MOUCKE U
orOope WHPOPMAIMK WIM JaHHBIX C yYETOM TPEIOKCHHON ydeOHOH
(dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUJOB U (POPM TIPEICTABICHHUS;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHMAIBHYIO (opMy mpeacTaBiIeHUs
uHDOpMAIIMM W WUIIOCTPUPOBATh peEIIacMble 3aJa4d  HECIOKHBIMU
CXeMaMH, ThuarpaMMamMu, HHOU TpaduKoi U 1X KOMOWHAIIASIMH.

KoMMyHUKAaTHBHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B X0A€¢ OOCYXJCHHS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC HAa pEIICHUE 3aJadd M TOJICp’KaHHe
OJ1aro)ke1aTeIbHOCTH OOIIEHNS;

COIMOCTAaBJISATh CBOM CYXKICHHUS C CYXICHHSAMHU JPYTHX YYaCTHHUKOB
Juaiora, 0OHapyXKUBaTh Pa3IU4He U CXOJICTBO MO3UIINN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPEJICTABISATh PE3YIbTAThl BBITOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, HCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUIYAIbHOW paboThl MpPU PEIIEHUH KOHKPETHOW (HU3MUECKOM
poOJIeMBI;

MPUHUMATh IeJIM COBMECTHOW JESITEIIbHOCTH, OPTaHU30BBIBATh JICHCTBUS
no e€ MOCTIKEHHUIO: pACTpeAeNsiTh pOoJid, OOCYXAAaTh MPOLECCH |
pPE3yNbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIpABJICHUIO W KOOPJAWHHUPYS CBOM JEUCTBHS C JIPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHS.

PeI‘y.]IHTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHsIX, TPEOYIOIIUX
ISt pereHust GU3nuecKux 3HaHUM;

OPUEHTHPOBAThCS B  PA3NMYHBIX IMOAXOAaX TMPHUHATHS  PEIICHHUHA
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHHWS B TPYIE, MPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOATEIBLHO COCTABIISITh AITOPUTM pEellleHUs (GU3NUECKON 3a7auu WIIN
IUTaHa HMCCIIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPEIiaraéMbie BAPUAHTHI PEIICHUM;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIBLHBIN NHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYyalluH U IIpejyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIKEHUS (HEIOCTM)KCHHS)  PE3yJIbTaTOB
JeSTENBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEIATEILHOCTh (B TOM YHWCJIE B XOJ BBITIOJHEHUS
(U3UYECKOr0  HCCIEIOBAaHMS WM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENHCTB, W3MEHUBIIUXCS CUTYyalHii, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJI€ CIOpa WIN JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHn: GU3NIeCcKuX 3a7a4d win
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.



INPEAMETHBIE PE3YJIBTATBI

K koniry o0yuenus B 8 Kkjiacce nmpeiMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTALNINYECKUE U
amop(Hble TeNa, HACHIIIEHHBIM M HEHACHIIIEHHBIM Map, BIAKHOCTDH
BO3/yXa, TeMIlepaTypa, BHYTPEHHSSI DSHEprus, TEIUIOBOM JBUTraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3aps/l, HIEKTPUUYECKOE MOJIEe, TPOBOJIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE MOJIE;
pasznuyarh ABJICHUS (TEIUIOBOE pacUIMpEHHE W CKaTue, Teruionepeaya,
TEIUIOBOE PaBHOBECHE, CMayMBaHUE, KaWJULSIPHBIC SBJICHUS, UCIApEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTauiM3anus (OTBEpJEBAHUE), KHUIICHUE,
Terionepeaaya (TeTI0NMPOBOJHOCT, KOHBEKIINS, M3IIyYEHHUE),
ANEKTpU3alus T, B3aUMOJECHCTBUE 3apsIOB, ACHCTBUS BJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICMCTBUE MArHUTOB, JCHUCTBUE
MAarHUTHOTO TMOJISl HA MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHIAYKIUS)
[0 ONHCAHWID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3WUYECKUX SIBJICHUUA B
OKpYXKaIoleM MHpE, B TOM uucjie (U3HUECKHE SBICHUS B TPHUPOJE:
MMOBEPXHOCTHOE HATSHDKEHUE M KANWUISIPHbIE SIBJIICHUS B IPUPOJE,
KpUCTAJUIbI B mpupoxae, usznydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUS B atMocdepe, dIEKTPUISCTBO KUBBIX OPTaHW3MOB, MAarHUTHOE
nosie 3emMiiH, Jpeiid MOJ0COB, POJIb MAarHUTHOTO TMOJS JJIS KU3HHU Ha
3emJie, NOJISIPHOE CUSIHUE, IIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3aa4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (PU3UUECKUX
SIBIICHUIM;

OINMKCHIBATh MU3yUCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBICHUS, UCTIOIB3YS
¢bu3nueckue BeTUYHHBI (TEMIIEpaTypa, BHYTPEHHSISI SJHEPTHUsi, KOJIUYECTBO
TEIUIOThI, yJeJbHAs TEIJIOEMKOCTh BEIECTBA, VyJACNbHAs TEIUIOTa
IJIABJICHUSI, yJeNibHas TeIUIoTa MapooOpa3oBaHusl, yJeJbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA((UIIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOU
MAaIllUHbI, OTHOCUTEIbHASl BJIAXHOCTh BO31yXa, JJICKTPUYECKHUU 3apsl,
cuja TOKa, JJIEKTPUUECKOE HaNpsiKEHWEe, COMPOTUBJICHUE MPOBOJIHUKA,
yACIbHOE  CONPOTUBIEHWE  BEMmIeCTBa, paboTa ©W  MOIIHOCTH
ANEKTPUYECKOTO TOKa), TMpPU ONHUCAHUU TPABWIBHO  TPAKTOBAaTh
(bU3MYECKUI CMBICT UCHOJb3YEeMbIX BEIUYHH, 0003HAYEHUS U €IMHHIIbI



bu3nyeCKuX BEJIUYUH, HAXOAUTh (HOPMYIbI, CBS3BIBAIOLIUE JAHHYIO
(¢u3MYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TIpauKu
M3YYEHHBIX 3aBUCUMOCTEH PU3NYECKUX BEIUYMH;

XapaKTepHu30BaTh CBOWCTBA TN, (PU3UUYECKUE SIBICHHUS U TPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIO)KEHUSI MOJIEKYJIIPHO-KHHETHYECKOW TEOpUU
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3ULUU IOJIEH (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH OMa i yyacTKa LEenu, 3aKOH
Jlxoyns—Jlenna, 3aKkOH COXpaHEHMsI DJHEPrUH, IIPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3aIUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPA)KEHUE;

OOBSACHATH (PU3MUYECKHE MPOLECChl M CBOMCTBA TN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyaluid MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTEPA: BBISBIIATH
NPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTrH4ecKux
1IaroB ¢ omnopod Ha |—2 HU3yuyeHHBIX CBOICTBA (U3NYECKUX SIBICHUH,
($U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2—3 JCHUCTBUA, WCMOJb3YysS 3aKOHBI M
dbopMyIbl, cBs3bIBarOLIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIu3a
YCJIOBHSI 3a/layd 3alMChIBaTh KPATKOE YCIIOBHUE, BBIIBIIATH HEIOCTATOK
JaHHBIX JUIsl pELIeHWs 3aJadd, BbIOMpaTb 3aKOHBI U (POpPMYIIBI,
HEOOXoAuMbIEe JUIsl €€ pElIeHMs, MPOBOAMTH pacy€Tbl M CPABHUBATH
MOJTy4YE€HHOE 3HauUeHUE (PU3NUECKON BETUUYHUHBI C U3BECTHBIMU JTaHHBIMH;
pacrno3HaBaTh MpoOJEMbl, KOTOPbIE MOXKHO PpEUIUTh IpPH MOMOIIU
(GU3MYECKUX METOJOB, HCIOJIb3ysl ONHMCAHHE HCCIEIOBaHUs, BBIACIATH
IIPOBEPSAEMOE  MPEIIIONIOKEHUE, OLEHUBATh IPABWIBHOCTh MOPSAKA
IIPOBEJICHUSI UCCIIEOBAHUS, 1€TIaTh BBIBOJBL;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MYUECKUX SIBICHUN WU
(bu3MYEeCKUX CBOMCTB Tell (KanWIISIPHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEmMa, TeMIeparypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYUYCHHH OT IIBETa H3JIydarolled (mOorjaomaromei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPHI KUAKOCTH H
IO €€ TMOBEPXHOCTH, DJJEKTpHU3alWs Tel W B3aUMOJEHUCTBUE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJECWCTBHE IOCTOSIHHBIX MAarHUTOB,
BU3YyaJIM3allisl MAarHUTHBIX TIOJIE ITOCTOSHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJSA Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JEKTPOJABHUraTessi MOCTOSHHOTO TOKa): (OpMyIHpOBAThH
MIPOBEpPSAEMbIE MPENOI0KEHHS], COOUPATh YCTAHOBKY W3 IPENJI0KEHHOIO
000py10BaHUs, OMUCKHIBATH XOJI ONbITa U (POPMYIHPOBATH BHIBODI;
BBIIIOJIHATE ~ IPSAMBIE  W3MEPEHHs  TEMIIEpaTypbl, OTHOCUTEIbHOU
BJIAJKHOCTH BO3AYyXa, CHJIbl TOKA, HANPSOHKEHUS C MCHOJIB30BAHHEM



aHaJIOTOBBIX MPUOOPOB M JATUYUKOB (PU3MUECKHX BEJIMYUH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUI C YUETOM 3aJaHHOIN a0COJIFOTHOM MOIPEUIHOCTH;
MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKOU BETUYUHBI OT
Apyrod C  MCHOJb30BaHUEM MpPSMBIX HM3MEpPEHUH  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJH IIONEPEYHOrO
CEYEHMsI U YACIBHOIO COITPOTHUBIICHHSI BELIECTBA IIPOBOJIHMKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJAHMK, OT HANpsDKEHUs Ha  IPOBOJHUKE,
UCCJEIOBAHUE TIOCIEAOBATEIbBHONO M  NapaJUyIeIbHOTO  COEIUHEHHM
MPOBOJHMUKOB): IUIAHUPOBATh HCCIIEJOBaHUE, COOUpPATh YCTAHOBKY U
BBIMOJIHATh U3MEPEHMs], CIENysl MPEeIIOKEHHOMY IUIaHy, (PUKCHUPOBAThH
pe3ynbTaThl TOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnuil U TpaduKoB,
JIeJ1aTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;

IPOBOJANTHh KOCBEHHBIE H3MEPEHHUS (PU3UUECKUX BEIMUYMH (yAelIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHMKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAaHUPOBATh M3MEPEHUs, COOUpPATh
AKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKUUU, U
BBIYKCIIATH 3HAUECHHUE BEJIMYNHBI;

coOJII01aTh MpaBUIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abopaTOpHbIM
000py1I0BaHUEM;

XapaKTepHu30BaTh MNPHUHLMIBL  JEHCTBUS HW3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHUA (B TOM 4YHCIE:
CUCTEMa OTOIUIEHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, aMIIEpMETp,
BOJIbTMETP, CUETYUK JIIEKTPUUECKOW HHEPrUuH, 3JIEKTPOOCBETUTEIbHBIE
NpUOOPBI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKHE
MIPENOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUIATEINb IOCTOSIHHOIO TOKA),
UCIOJIB3YSl 3HAHMUS O CBOMCTBaX (PM3MYECKUX SIBJICHUM M HEOOXOIAUMBbIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTEIIbHbBIE
npuOoOpbl MO CXeMaM M CXEMAaTUYHBIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TMIPOMETP, JIBHUraTelb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOIl, PEOCTaT), COCTABISATH CXEMbI AJIEKTPUUECKHX
Hernen ¢ MocjaeA0BaTeNbHbIM U MMApPaUIEIbHBIM COEIMHEHHEM DIIEMEHTOB,
pasznuuasi ycloBHbIe 0003HAUEHHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTel;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MH(POPMALKIO O  IpUMEpax)
MPaKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUM B MOBCEIHEBHOU
KU3HU JUIs o0ecrieyeHus: 0€30MacHOCTH NpH OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COONIOACHHUSA
HOPM 3KOJIOTHYECKOTO ITOBEIECHUS B OKPYIKAIOIIEH CpeaE;



OCYIIECTBJIATh TMOUCK HHpoOpManuu (U3NUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYTEM CpaBHEHUS
JOTIOTHUTEIIBHBIX ~ MCTOYHUKOB  BBIACIATH  HMH(OpMAIMio, KOTOpas
SIBJISIETCS IPOTUBOPEUYNBOI MITH MOXKET OBITh HEJOCTOBEPHOM;
MCITIOJIH30BATh MPHU BHITIOJIHCHUH YUE€OHBIX 3aJaHU HAYyYHO-TIOMYJISPHYIO
JTUTEPATYPY  (PUBUUYECKOTO  COJEpP)KaHMs, CIPABOYHBIE MaTepHabl,
pecypchl cetr MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKHWE YCTHBIE COOOIIEHUS,
0000mas wuHMOPMAIIMI0O U3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO
comepkKaHWs, B TOM 4YHCJIE MYOIMYHO TIPEACTaBIATH PE3yIbTaThl
MPOCKTHOM WJIM HMCCIICIOBATEIBCKON NEATETLHOCTH, MPU 3TOM TPaMOTHO
WCIIOJIb30BAaTh M3YUYEHHBIM TOHATHUIHBIA anmapar Kypca (QU3HKH,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINECH;

IPU  BBITIOJHEHUH YYEOHBIX IPOCKTOB W HCCIACAOBAHWHN (U3MUESCKUX
MPOIIECCOB PaCHpeesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTH 32 BBHIMOJHEHUEM ITUTaHA JIEUCTBUMA U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJl B
JESATENBHOCTD TPYIIIHI, BEICTPAUBATh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xonIty o0yuenus B 9 Kjacce mpeIMEeTHBIC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUSA: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXAHWYECKOIO JABWXXEHHS, Aedopmarius
(ympyrasi, mjactauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh U IMEperpy3ku, UEHTP TAKECTH, aOCONIOTHO TBEPIOE TEJO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIEOAHUs U
BOJIHBI, 3BYK, HH(QPa3ByK H YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTbD,
CHEKTpPbI UCITyCKaHUs W IOTJIOLIEHUs, anb(a, OeTa- U raMMa-u3IydeHus,
M30TOIbI, SIAEPHAS DHEPTETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHENHHOE
JBI)KEHHUE, DPABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKEHHE, CBOOOIHOE
naJIcHUEe TeJ, pABHOMEPHOE JIBUKEHHUE MO OKPYHOCTH, B3aUMOJEHUCTBUE
TE€J, PEAKTUBHOE JBHXKEHUE, KOJIeOATENbHOE ABMXKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3BYKa, NPSIMOJIMHEWHOE pacHpOCTPAaHEHUE, OTPAKEHUE W NPEJTOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEJIOro CBETa B
CHEKTp M CJOXKEHUE CHEKTPaIbHBIX IIBETOB, JUCIEPCHS CBETa,



€CTECTBEHHAsl PaJAHOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIEKTpa
U3JIyYEHUs) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3NYECKHX SBJICHUU B
OKpy’XarolieM Mupe (B TOM uuciae (PU3NUYECKHE SIBJICHUS B IPUPOJE:
IIPWINBBI U OTJIIUBBI, ABMKEHUE I1aHeT COIHEYHON CHCTEMBI, PEAKTHBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBL, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHUE SIBICHUA B MpPHUpOJE, OUOIOrMYecKoe IEHCTBUE BUAMMOTO,
yJIbTPaUOJETOBOIO M PEHTICHOBCKOI'O M3JIy4YEHHMH, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHUYECKUE Jy4YHd, PaJUOAKTUBHOE H3IIyYEHHE
NPUPOAHBIX MHUHEPATIOB, JEHCTBUE PAJAMOAKTHUBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), NPH 3TOM IEPEBOJMUTH IPAKTUYECKYIO 3aJ1adyy B
y4eOHYI0, BBIACIATh CYILIECTBEHHbIE CBOMCTBA (IPHU3HAKU) (PU3UUECKUX
SIBIICHUI;

ONKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBIICHHS, UCIOIb3YS
¢uznyeckue BETUYMHBI (CpeqHSsi U MTHOBEHHAas CKOPOCTh Tejla IpHu
HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHHE, MepeMEIleHUe, MyTb, YIJIOBas
CKOpOCTb, CHUJIa TPEHUS, CUJla YNPYTrOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOrO TMaJeHus, BEC Tela, HUMIYJIbC Tella, HMIYJIbC CHJIbI,
MexaHu4yeckas paboTa M MOIIHOCTb, NOTEHIHUANbHAas HHEpPrus Tena,
HOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUAIbHASI DHEPIUs CKATOU
NPY>KWHBI, KUHETHYECKas SHEprus, IOoJHAsg MEXaHW4YecKas >SHeprus,
NEPUOJI ¥ YacToTa KOJIeOAHUM, IJIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, ITOKAa3aTellb NPEJOMIICHHS CPElbl), IPU ONHCAHUH
IPAaBWIBHO TPAKTOBATh (PU3MUYECKUN CMBICT HCIOJB3YEMBIX BEJINYMH,
0003HAYEHUsI W €IUHULBl (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbL,
CBSA3BIBAIOUIUE JAHHYIO (PU3MYECKYIO BEIMYMHY C JIPYTMMHU BEIMYWHAMH,
CTPOUTDH Ipa(UKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOMICTBa Tes, (PU3UYECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPruHu, 3aKOH BCEMHUPHOIO TATOTEHUS,
NPUHIUI CYNEPHO3ULHMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amwmies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpPAHEHUS HMMILYJIbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUsI 3apsA0BOI0 U MacCOBOI'O YHUCE
NP SIIEPHBIX peakUuusax, MNPU ATOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aIIUCBhIBaTh €0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE MPOIECCHl M CBOWCTBAa TN, B TOM YHCJIE U B
KOHTEKCTE CHUTYyalMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
MPUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX



[1aroB C OMOpOW Ha 2—3 M3YyYECHHBIX CBOMCTBA (PUBWYECKUX SBJICHUM,
(bu3nYeCKuX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajaud  (omuparolmuecs Ha cucteMy u3 23
YpaBHEHUH), UCMOJb3Ys 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3HUECKHUE
BEJIMYMHBL: HA OCHOBE aHAJIM3a YCJIOBHMS 3aJaud 3alMChIBATH KPaTKOE
YCIIOBUE, BBISABIATh HEIOCTAIOIINE WIW U30BITOUHBIE JTAaHHBIE, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl pELIECHUs, TPOBOJUTH PACUETHI U
OLICHMBATh PEAIMCTHUYHOCTh IMOJYYEHHOTO 3HAYEHUs (PU3HUYECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpoOJEMBbl, KOTOPbIE MOXKHO PpEUINTh MpPH MOMOIIU
(GU3MYECKUX METOJOB, HCIOJIb3ysl ONHMCAHHE MCCIIECJOBaHUs, BbIACIATH
MPOBEPSAEMOE MPEANOJIOKEHUE, OLCHUBAaTh MPABWIBHOCTh MOPsIKa
IIPOBEJICHUSI  UCCIIEOBAaHUs, JIeJaTh  BBIBOJBL, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

MPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3WYECKUX SBJICHUN WU
(¢u3MYEeCKUX CBOMCTB TeN (M3ydyeHUEe BTOpPOro 3akoHa HblOoTOHA, 3aKOHa
COXPaHEHHUsl HHEPruH, 3aBHUCHUMOCTh IEpHoAa KojeOaHuN Mpy>KMHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYbl MaJIbIX KOJeOaHUM, MPAMOJIMHEHHOE PacIpOCTPAHEHUE CBETA,
pasnokeHue Oenoro cCBera B CHEKTP, U3YyYEHUE CBOMCTB M300paK€HUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHs NIpeaMeTa B coOuparoei
JAUH3€, HAOMIOJEHHE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB H3JIy4EHUs):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOTO Habopa
o0OpyJOBaHHUs, OINHUCHIBaTh  XOJl ONbITAa M  €ro  pe3yJbTaThl,
(bopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH IPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpenenss
CpellHee 3HaYeHHe Uu3MepsaeMol BelUYMHbl ((OKYCHOE paccTOsiHuE
coOuparomell JuH3bl), OOOCHOBBIBaTH BBIOOpP cIOCO0a HU3MEpEHUs
(M3MepuTenbHOTO MPUOOopa);

IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TMPSMBIX HU3MEPEHUH (3aBUCHUMOCTH MYTH OT BPEMEHH
P PaBHOYCKOPEHHOM JIBJKEHMHM 0O€3 HaudaJbHOM CKOpPOCTH, Mepuoia
KoJeO0aHUI MaTeMaTH4YeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)k€HUsl CBETa OT yrja MaJeHus U YIJa MPeJIOMIIEHUs OT yrja
NajieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbHO CcOOUpaTh
YCTAaHOBKY, (UKCHpPOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3NYeCKUX BEIWMYMH B BHUJAE TaOMUIl W TpaduKOB, JENaTh BHIBOJABI IO
pe3yJibTaTaM HCCIIeA0BaHNUS;



IPOBOJAUTH KOCBEHHBIE H3MEpeHUs: (U3NYECKUX BEIUYUH (CperHss
CKOPOCTh M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBHXKEHHH,
YCKOpPEHHE CBOOOIHOIO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIUEHT
TPEHHUS CKOJBXEHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa MU
nepuoa KojeOaHuM MaTeMaTHYecKoro MW TMPYKUHHOTO MAasTHUKOB,
ONTHYECKass CWia coOuparonieil JIMH3bL, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh IKCIEPUMEHTANBHYIO YCTaHOBKY H
BBITIOJHATh U3MEPEHHUS, CIEAys MPEIOKEHHON WHCTPYKIUU, BBIYHCISATH
3Ha4YCHHE BEJIMYUHBI U aHATU3UPOBATH MOJyUYEHHBIE PE3yIbTaThl C YYETOM
3aJIaHHOM MOTPENIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM H3YUYEHHBIX (DU3MUECKUX MOJEIIEeH:
MarepuaibHas TOYKa, a0CONIOTHO TBEPJOE TENO0, TOUYCHYHBIH HCTOUHHUK
CBETa, Jyd4, TOHKAas IIMH3a, TUIAHETapHas MOJEIb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepU30BaTh MPUHIMIBI  JEUCTBUS HU3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa HX OMUCaHUA (B TOM YHCIE:
CIUIOMETp, OATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmnapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuiabcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBIEHUH UM  HEOOXOoauMble  (PU3NYECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI 1 CXEMAaTHUHBIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIIECCOB
Ipy pEeHIeHUH Y4YeOHO-IIPAKTUYECKUX 3ajad, ONTUYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U coOMparouei JIMH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALKMIO O  MpHUMEpax)
MPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU U1l obecrieueHus: 0€30MacHOCTH MPU OOpAIlleHUH ¢ TIPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS W COONIOJCHUSA
HOPM IKOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK HHpOpManuu (U3HUECKOTO COJEpKaHHUS B
HNuTepHeTe, camocTOsSTENBHO (POPMYIIHPYs OMCKOBBINA 3aMpOC, HAXOAUTD
MyTH OTpeeNieHus] JOCTOBEPHOCTH MOJYYeHHON MH(pOpMaIu Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTENbHBIX UCTOYHHUKOB;

MCIIOJIb30BaTh MPH BBINOJHEHUN Y4YE€OHBIX 33aJaHUIl HAYyYHO-TIOMYJISIPHYIO
JTUTEPATYpPY  (PU3UYECKOTO  COJEp)KaHMs, CIPABOYHBIE MaTepHalbl,



pecypesl cety MIHTEepHET, BiianeTb NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusl HHPOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE€ MUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uH(pOpMAIMU W3 HECKOJIbKUX HCTOYHHKOB (PU3NYECKOIO COJEpKAHMS,
nyOJIMYHO MPEACTABIATh Pe3yIbTaThl IPOEKTHOM WIIM UCCIIeI0BATENbCKON
NEATEIBbHOCTH, TP 3TOM TIPaMOTHO  HCIIOJIb30BaTh  M3YYCHHBIN
NOHATUUHBIM anmapar u3ydyaeMoro pasiaena (U3UKM U CONPOBOXKAAThH
BBICTYIUICHHE Mpe3eHTaleil ¢ Y4ETOM OCOOEHHOCTEW ayIuTOPHUH
CBEPCTHUKOB.
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8 KVIACC

Ne Tema ypoka KonnyecTtBo 4Yacos HaTa | DNeKTPOoHHbIe U poBbIe
n/ Bcer |KOHTpobHbI| MpakTrnyeck [M3y4YeHu obpasoBaTesibHble
n o} e paboTbl | ne paboThl A pecypcChbl

1 |BeogHbIft HCTpyKTaX o Tb. MoarotosKa K BBOAHOMY 1 [[Bubnnoteka LLOK

[MarHOCTUPOBAHUIO https://m.edsoo.ru/ff0a525
o]l

2 |BxogHOe TeCTMpOBaHMWe 1 1 [[1]

3 |PnekTpusaumsa Ten. dnekTpuyeckuin 3apaa. Bsaumopencrene 1 [[BubnunoTteka LLOK
3apsXKeHHbIX Tes. [lBa BUa 31eKTPUYECKMX 3apAaa0B. https://m.edsoo.ru/ff0a540
DIEKTPOCKON M 3NEKTPOMETP el]

4 |[enMMOoCTb 31EKTPUYECKOro 3apaaa. 3aKOH COXpaHEHMS 1 [[1
3/IeKTpUYECcKoro 3apaaa. CTpoeHue aToMa. dNeMeHTapHbIN
3apag,. JUCKPETHOCTb 31EKTPUYECKOro 3apaaa. O6bAacHeHue
3/IEKTPU3aLLMM TE/1 HA OCHOBE 3/IEKTPOHHOM TEOPUM.

5 |2nekTpuyeckoe none. OCHOBHbIE CBOMCTBA U XapaKTEPUCTUKM 1 [[BubnnoTteka LLIOK
3/IEKTPUYECKOro Nons. https://m.edsoo.ru/ff0a580

O]l
6 [MPOBOAHWKM U AN3INEKTPUKK. [lecTBUE INEKTPUUECKOro MNos 1 [[BubnunoTteka LLOK
https://m.edsoo.ru/ff0a553
Ha 3/IEKTPUYECKMNE 3apafbl. INEKTPOCTaTUHECKAA HAYKLMS. 01]
7 |2nektpoemkocTb. KOHAEHcaTop. JHeprus 31eKTpUYecKoro 1 [[BubnunoTteka LLOK
nossi. https://m.edsoo.ru/ff0a5a2
611
8 |PelieHne 33034 « DNEKTPOEMKOCTb KOHEeHcaTopa». 1 [[1]
9 |KoHTposbHas pabota N21 « dnekTpocTaTmKar. 1 1 [[BubnunoTteka LLOK
https://m.edsoo.ru/ff0a5c6
011

10 |2nekTpuueckuit Tok. InekTpuyeckas uenb. JencTems 1 [[BubnunoTteka LLOK
3/1IEKTPMYECKOro Toka. Cuia Toka. AMnepMeTp. dneKTpuyeckoe https://m.edsoo.ru/ff0a641
HanpsykeHne. BosbT MeTp. 2]]

11 |NpakTnueckas pabota N21 «C60pKa 31EKTPUHECKON Lienn. 1 1 [[BubnunoTteka LLOK

M3MepeHue cunbl ToKa. M3mMepeHue Hanpsi>KeHus ».

https://m.edsoo.ru/ff0a65c




No Tema ypoka Konn4yecTBO 4acoB HdaTa | 2/1eKTpOoHHbIe LngpoBbIe
n/ Bcer |KoHTponbHbI| [pakTnyeck |N3yHeHNn obpasoBaTesibHble
n o) e paboTbl | mne paboThl s pecypcChbl
0]]
12 |3nektpuueckoe conpoTtusneHune. OMmeTp. YaenbHoe 1 [[Bubnnoteka LLOK
COMpPOTUB/IEHME. https://m.edsoo.ru/ff0a697
611
13 |3akoH OMa ang yyacTka uenu. PelueHune 3agau. 1 [[Bubnmnorteka LLOK
14 nNpakrtnueckas pabota N22 «MccnefoBaHue 3aBUCMMOCTU cuitbl | 1 1 [[BubnunoTteka LLOK
TOKa OT HaNPsSHXKEHWUS Ha Y4aCTKe Lenm». https://m.edsoo.ru/ff0a6a9
811
15 Pewenune 3apay «M3mMepeHmne yaenbHOro aneKTp. 1 [[1]
COMPOTMB/IEHUS METaNA Y.
16 NMocneposatenbHoe coegnHeHe NPoBOAHMKOB. Jo6aBouHoe 1 1 [[Bubnmnoteka LLOK
COMpPOTUB/IEHME. https://m.edsoo.ru/ff0abbb
011
17 NMapannenbHoe coegnHeHne NPOBOAHUKOB. 1 [[BubnunoTteka LLOK
https://m.edsoo.ru/ff0a7b5
all
18 Pabota 1 MOLWHOCTb 31EKTPUYECKOro TOKa. 3aKoH [Koyns- 1 [[BubnunoTteka LLOK
NeHua. https://m.edsoo.ru/ff0a71d
2]1
19 PeweHune 3agau «MccnepoBanmne cBA3n Mexay HanpsXkeHuamm | 1 1 [[Bubnmnorteka LLOK
Ha Moc/jIe4,0BaTE/IbHO COEAUHEHHbIX 3/IEMEHTAX 3/IEKTPUYECKON https://m.edsoo.ru/ff0a72fe
Lenm». 11
20 Pewenue 3agay «MccnegoBaHme Cuiibl TOKA U CONPOTUBAEHUS 1 [[BubnunoTteka LLOK
Ha y4acTKe Lenu, COCTOALLEM U3 Napaiie/IbHO COeAUHEHHbIX https://m.edsoo.ru/ff0a740
3/1EMEHTOBY. cll
21 Pewenue 3agay «M3mepeHune paboTbl M MOLLHOCTU 1 [[Bubnmnoteka LLOK
3IEKTPUYECKOrO TOKa». https://m.edsoo.ru/ff0a786
cll
22 3akoH OMa A1 NOAHOM Lenu. 1 1 [[BubnunoTteka LLOK

https://m.edsoo.ru/ff0a762
811




No Tema ypoka Konn4yecTBO 4acoB HdaTa | 2/1eKTpOoHHbIe LngpoBbIe
n/ Bcer |KoHTponbHbI| [pakTnyeck |N3yHeHNn obpa3soBaTesibHble
n o) e paboTbl | mne paboThl s peCypChbl
23 KoHTponbHasa pabota N23 «3akoH OMa A1 MOSHOM Lenm». 1 1 [[1]
24 TMpupopa 3NeKTPUYECKOro TOKa B Pas3/IMYHbIX Cpeax. 1 [[1]
25 3aBMCMMOCTb CONPOTUBNEHUSA NPOBOAHMKOB OT TEMMepaTypbl. 1 [[BubnunoTteka LLOK
CBepXnNpoBOAMMOCTb. https://m.edsoo.ru/ff0a7c7c
11
26 MMpakTnyeckas pabota «MccnenoBaHne 3aBUCUMOCTH 1 1 [[1
3/IEKTPUYECKOrO COMNPOTUBAEHNA HUTU JIaMIbl OT CUJIbl TOKA».
27 TMpupopaa 31eKTPUYECKOro ToKa B MOyNpoBoAHMKax. [1/n 1 [[Bubnnoteka LLOK
npuéopsI. https://m.edsoo.ru/ff0a83f2
11
28 PeleHue 3a8a4 «3aKOHbI MOCTOSAHHOIO TOKa». 1 [[Bubnmnorteka LLOK
https://m.edsoo.ru/ff0a86a
ell
29 KoHTponbHas pabota N22 « [TOCTOSHHBIV 31EeKTpUYecKuii Tok». | 1 1 [[1
30 BsauMogeicTBME NOCTOAHHBIX MarHUTOB. MarHUTHOE none 1 [[1
MarHuTa. MarHuTtHas ctpesika. MarHmTtHoe nose 3eMau.
31 Mpaktnyeckas pabota N23 «MccnegoBaHne MarHMTHOTO 1 1 [[BubnunoTteka LLOK
B3aMMO/ENCTBUS MOCTOSIHHBIX MAarHUTOB». https://m.edsoo.ru/ff0a87e
411
32 MarHutHoe none Toka. OnbIT dpctea. OnbiT AMnepa. Mpasuno | 1 [[BubnunoTteka LLOK
npaBoro 6ypaBumKa. https://m.edsoo.ru/ff0a8a0
all
33 MarHuTHble CBOMCTBA BELLECTBA. NEKTPUYECKMI 3BOHOK. 1 [[1]
34 Mpaktnyeckas pabotaN24 «MccnepnoBaHue AencTBuUS 1 1 [[BubnunoTteka LLOK
3/1EKTPUYECKOro TOKa» https://m.edsoo.ru/ff0a8ef6
11
35 JleitcTBME MarHUTHOrO MO/ Ha NPOBOAHMK C TOKOM. Cuna 1 [[BubnunoTteka LLOK
Amnepa. https://m.edsoo.ru/ff0a90cc
11
36 [eicTBME MarHUTHOTO MOASA Ha ABMKYLLMECS 3apPSHIKEHHbIE 1 [[Bubnmnoteka LLOK




No Tema ypoka Konn4yecTBO 4acoB HdaTa | 2/1eKTpOoHHbIe LngpoBbIe
n/ Bcer |KoHTponbHbI| [pakTnyeck |N3yHeHNn obpa3soBaTesibHble
n o) e paboTbl | mne paboThl s peCypChbl
yacTtuupl. Cuna JlopeHua. MNpasuao 1eBoi pyKu. https://m.edsoo.ru/ff0a95a
411
37 PaMmka c TOKOM B MarHuTHOM none. KM/, 1 [[Bubnmnoteka LLOK
https://m.edsoo.ru/ff0a96b
2]1
38 Mpaktnueckas pabotaNe5 «MccneposaHmne AencTens 1 1 [N
MarHMTHOrO MOJA Ha MPOBOAHUK C TOKOM»
39 2nekTpoMarHuTHas MHAYKUMA. Buxpesoe snektpuyeckoe nose. | 1 [[Bubnmnorteka LLOK
https://m.edsoo.ru/ff0a983
811
40 PeweHue 3a8a4 «MccnegoBaHne sBNEHUA 3N1EKTPOMArHUTHOM 1 [[1]
NHOYKUUN»
41 CamMouHAayKumsa. HAYKTUBHOCTD. 1 [[Bubnnoteka LLOK
https://m.edsoo.ru/ff0a8bd
611
42 PeweHune 3aaa4 «MarHuUTHbIE SABAEHUSA » 1 [[Bubnmnorteka LLOK
https://m.edsoo.ru/ff0a9el
411
43 KoHTponbHas paboTa N23 «MarHuTHble ABNEHUA» 1 1 [[BubnunoTteka LLOK
https://m.edsoo.ru/ff0aa73
811
44 TMepeMeHHbIN TOK. DNEKTPUYECKUIA reHepaTop Toka.KMN/, 1 [[Bubnnoteka LLOK
https://m.edsoo.ru/ff0aa73
811
45 PeweHune 3aga4 «M3ydeHne paboTbl 3N1EKTporeHepaTopa ToKa» 1 [[Bubnmnorteka LLOK
https://m.edsoo.ru/ff0aad44
all
46 TpaHcdpopmaTtop .Mpon3BoOACTBO, NEPESAYA NEKTPOIHEPTUN. 1 [[BubnunoTteka LLOK
47 KonebaTeNbHbI KOHTYP. DNEKTPOMarHUTHble KonebaHus B 1 [N

KOHTYpe.




No Tema ypoka Konn4yecTBO 4acoB HdaTa | 2/1eKTpOoHHbIe LngpoBbIe
n/ Bcer |KoHTponbHbI| [pakTnyeck |N3yHeHNn obpa3soBaTesibHble
n o) e paboTbl | mne paboThl s peCypChbl
48 IneKTpOMarHUTHbIE BOJIHLI. [IJIMHA 3NEKTPOMArHUTHON BOAHLL. | 1 [[BubnunoTteka LLOK
KoHTponbHas pabota 3a 3 yeTBepTh. https://m.edsoo.ru/ff0aaa5
811
49 CgoiicTBa 3N1E€KTPOMArHUTHbIX BOJH. LLIKana snekTpoMarHutHeix | 1 [[Bubnmnoteka LLOK
BOJIH. https://m.edsoo.ru/ff0aadl
ell
50 W3nyyeHune snekTpoMarHUTHbLIX BOJIH. 1 [[Bubnmnoteka LLOK
https://m.edsoo.ru/ff0aaf8a
11
51 PeweHue 3aga4 «3NeKTPOMArHUTHbIE KONEHaHUA U BOJSIHbI» 1 [[BubnunoTteka LLOK
https://m.edsoo.ru/ff0abl2
411
52 KoHTtposnbHas pabotaN24 «dneKTpoMarHuUTHbIE KonebaHus 1 1 1 [[BubnunoTteka LLOK
BOJIHbI» https://m.edsoo.ru/ff0ab3e
0]]
53 Csert -3nekTpoMarHuTHble BoHbI. OTPaXKeHUs CBeTa. 1 [[Bubnmnoteka LLOK
https://m.edsoo.ru/ff0ab66
011
54 Mnockoe 3epkano. 1 [[BubnunoTteka LLOK
https://m.edsoo.ru/ff0abd2
cll
55 Pelwenue 3agay «MccnegoBaHue 3aBUCMMOCTU yrna oTpaskeHms | 1 [[BubnnoTteka LIOK
OT yrna nageHus» https://m.edsoo.ru/ff0abea
811
56 Mpenomnenue ceeta. 3aKOH NpeNoMaeHUs CBeTa. 1 [n
57 PeweHue 3apa4 «MccnepoBaHme 3aBUCUMOCTU YA 1 [[Bubnmnorteka LLOK
NpesioMAEHUs OT yra NafeHus ceeTa» https://m.edsoo.ru/ff0ac3d
0]1
58 PelweHue 3apa4 «3aKOHbI FEOMETPUYECKOM ONTUKM» 1 [[BubnunoTteka LLOK

https://m.edsoo.ru/ff0acOb
all




No Tema ypoka KonnyecTBo 4Yacos HaTa | D/1eKTpPOoHHbIe ungpoBble
n/ Bcer |KoHTponbHbI| [pakTnyeck |N3yHeHNn obpa3soBaTesibHble
n o) e paboTbl | mne paboThl s peCypChbl
59 ToHkas AmH3a. ONTUYecKas cuaa ANH3bI 1 [[Bubnmnoteka LLOK
https://m.edsoo.ru/ff0acld
2]]
60 MocTpoeHme n306paXkeHnin ¢ noMoLbio anH3. ®opmyna ToHkon| 1 [[BubnunoTteka LLOK
JIH3bI. https://m.edsoo.ru/ff0ac74
all
61 Pewenue 3agay «MocTpoeHne M306paXKeHnii B IMH3E» 1 [[Bubnmnoteka LLOK
https://m.edsoo.ru/ff0ac86c¢
1]
62 CrpoeHue rnasa. Ouku. 1 [[1]
63 [ucnepcus ceerta. 1 [[1]
64 PeleHue 3aga4 «ONTUYECKME SIBAEHUS» 1 [[]]
65 KoHTponbHasa paboTaNe5 No Teme : «OnTuyeckue 1 1 [[Bubnnoteka LLOK
ABNEHUAY https://m.edsoo.ru/ff0acbl
411
66 Pe3epBHbIN YpoK. PaboTa ¢ TekCTaMum No Teme 1 [[Bubnnoteka LLOK
"Tennosble ABneHnsa" https://m.edsoo.ru/ff0acc5e
1]
67 Pe3epBHbIN ypoK. PaboTa c TekcTaMu no Teme 1 [[BubnunoTteka LLOK
"MOCTOAHHbLIN 2NEeKTPUYECKNIN TOK" https://m.edsoo.ru/ff0acdc6
11
68 Pe3epBHbIN ypoK. PaboTa ¢ TeKkCTaMm No Teme 1 [[1]
"MarHmnTHble asieHunsa"
OBLLEE KOJTMYECTBO YACOB MO NnPOrpPAMME 68 7 9 Picked up draggable item

884470142.




TemaTnueckoe njaHupoBaHue 9 kiaace

2 9 B Hejpew, 68 4 B roja

Yucio Yacol Ha
No HaszBauue Bcero
JJ1a00paTOpPHBIX KOHTPOJIbHbIE
n/n TeMBbI JacoB
pador padoThI
MEXAHHUYECKHUE SABJIEHUS (46 4)
1 | Mexanmnueckoe JIBUKEHUE 11 1 1
3aK0HBI IBUKEHUS U CUJIBI
2 16 4 1
3aKOHBI COXpaHEHHS B MEXaHUKE
3 10 1 1
MexaHudecKkue KoJeOaHus U BOJIHBI
4 9 2 1

ATOMBI U 3BE3/IbI (14 u)




ATOM ¥ aTOMHOE PO 9 1 1
Crtpoenue u 3BoII01MA Beenennoi 5 - -
IlonroroBka K UTOTOBOMY 5
OILIEHUBAHUIO 3HAHUH
Pe3epB yueOHOro BpeMeHH

3 — —

IIo nporpamme
68 8 5




IHoypoyHoe njiaHupoBaHue y4eOHOro Matepuasa 9 kiacca
KoandyecTBO 4acoB B Heae 10 2 4.

Ne Ne
ypoka Ha3Banue Tembl nyHKTa Hara
Pu3uka M pU3HMYEeCKHE METOAbI U3Yy4YeHHs MPHPOABI ILnan DaxT
1 [TepBuunsbiii uHCTpYKTaX Mo Th m OT. Metoasl HaydHOro Mo3HAHUS. 3aKOHBI MEXaHUYECKOIO §1
JIBH>KECHUS
3aKOHBI MEXAHMYECKOT0 JABHKEHHS
2 Cucrema oTcueTa 1 OTHOCHTCILHOCTD JBUIKCHHS. §2
3 Cucrema oTcuéra U KOOPAUHATHI TOUKH. §2
4 Hepasnomepnoe nuxenne. CKopocTb. MTHOBEHHAsI CKOPOCTh. Y CKOPEHHE. §3
5 MrHoBeHHasi CKOpocTh. PABHOYCKOpEHHOE IBMKEHHUE. Y CKOPEHHE. §3
6 [1yTh ipy paBHOYCKOPEHHOM JIBH>KEHHH. 3aBUCUMOCTb CKOPOCTH M IIyTH PaBHOYCKOPEHHOI'O §4
JIBIDKCHUSI OT BPEMEHHU U YCKOPEHUS.
7 H3mepeHue yckopeHHs1 CBOOOIHOIO NA/ICHUS. §4
8 JIBr>KeHue 1o OKpYKHOCTU. PaBHOMEpHOE JBUKEHHUE IO OKPY>KHOCTH. §5
9 JIBMKEHHE M0 OKPYKHOCTH C IMOCTOSIHHOM MO MOAYJIF0 CKOPOCTBIO. §5
10 OnpenesieHue HEHTPOCTPEMHUTEIbHOI0 YCKOPEHHSI. § 6
11 OTHOCHUTENIBHOCTh MEXaHUYECKOTO IBUKEHHUS. $6
Pemenue 3amauy «MexaHM4EeCKOE JTBHKECHUE.
12 KonTposabHas pabora 3a 1 yerBepTh
13 ITepBbiit 3akoH HproTOHA. §7
14 Pemenue 3anau «Ilepsslii 3akoH HeroTOHA) §7
15 Bropoii 3akon HeroToHa § 8
16 CIioXeHue CHIL. §9
17 CioxxeHue CHJI, HANIPABJICHHBIX MO/ YIJIOM. §9
18 Tpernii 3akoH HproToHa. §10
19 HN3mepenue cuJ1 B3aMMo1eiicTBUS IBYX TeJl. §10
20 3aKOH BCEMHPHOTO TATOTeHUsl. HeBECOMOCTD. §11
21 HN3mepenue maccol 3eMJIn. § 11
22 JIBy>keHue Tel o AeicTBHEM Chilbl TshkecTh. CBOOOIHOE MaJcHuE. § 12
23 TecToBbIil KOHTPOJIb 3HAHMH M yMeHUil. Tect «@Pu3uka u PpusnYecKHe MeTOIAbl U3y4YeHHsI




IMPpUPOILbI. 3aKOHbI MEXaHHYECKOT 0 ABHKCHUS

3aKoHBI COXpaHEHHUS

24 Hmnynbc. 3aKOH COXpaHEHUsl UMITYJIbCa. § 13

25 HN3mepeHue CKOPOCTH HCTEYEHHUS CTPYH ra3a U3 paKkerhbl. § 13

26 Kunernueckas sneprus. §14

27 OnpenesieHue KHHETHYECKOM YHEPTUHU TeJia. § 14

28 Pabora. § 15

29 KonTposabHas pa6ora 3a 2 yeTBepTh

30 Pemenue 3amay «Paboray. § 15

31 [ToTeHnmanbpHas YHEPrus rPaBUTALMOHHOIO IIPUTSKEHUS TEIL. § 16

32 Pemenne 3anau «IloTeHnnanbHas S9HEPrysi TPAaBUTALIMOHHOTO IPUTSKEHUS TEID). § 16

33 IToTeHumanbpHast 3HEpPrus B3auMoeicTByomux tea. Pemenue 3agau « QHeprus». § 16

34 [ToTennmanpHas YHEPrUs ynpyrou nedopmaiuu Ten. § 17

35 HN3mepeHue NOTEHHAJIBHOM JHEPIrUH YIPYIroi AedopManuy NpyKHHbI. § 17

36 3akOH CcoxXpaHeHus MexaHudeckod osHepruu.UcciienoBanue npeBpamieHnd MeXaHU4eCKoil §18
JHEPIHM.

37 Pemenue 3a1a4 «3aK0oH COXpaHEHUsI MEXaHUUECKON SHEPTUMY. § 18

38 3aKOH COXPaHEHHUsI YHEPTHH B TEIJIOBBIX MPOIIECCaX. § 19

39 Pemenue 3a1a4y «3aKoH COXpaHEHUsI PHEPTHUHU B TEIUIOBBIX MPOIIECCAX). § 19

40 [TpuHiune!r paGoThl TEemIOBBIX MamMH. PeaktuBHOe nBwxkenue. [IpeoOpazoBaHue sHepruu B § 20
TEIUIOBBIX MAIIMHAX.

41 Pemenne 3agau «I[IpuHumnsr padotsl TemnoBsix Mamus». KIIJ[ TemnoBoit mamumubl. ITapoBas § 20
TypOuHa. JlBuraTenp BHyTpEHHEro cropanus. PeakTHBHBIN JBUTATEIb.

42 Pemenue 3anau «lIpuHimnel paboTsl TemIoBbIX MamuH». OOBsICHEHHE YCTpOCTBA U MPUHLIKIIA § 20
JIEHCTBHS XOJIOAMIBHUKA. DKOJIOTHUECKHE MPOOJIEMbI HCIIOIb30BAHMSI TEIJIOBBIX MAIIMH.

43 TecToBbIii KOHTPOJIb 3HAHMI U YMeHMil. TecT «3aKOHBI cOXpaHEHHA»

KBaHTOBbBIE IBJICHUSI

44 Omnwitel Pesepdopra. [lnanerapnas Mmoaens atoma. § 21

45 OmnpiTel Pesepdopaa. [lnanerapHast Mosienb aToMa. § 21

46 OnTuueckne cnekTpel. JIMHeNH4aTble onTHYeckue cnekTpel. llorynomenne u uCIyckaHue cBeTa § 22
aTOMaMH.

47 KBanroBeie nocrynatel bopa. CoctaB aTOMHOro siapa. 3apsA0BO€ W MaccoBoe 4ucia. SAnepHbie §23
CHJIbl. DHEPIHsl CBSI3U siipa. DHEPrusl CBsI3U aTOMHBIX siaep. JlegekT macchl.

48 PagnoakTuBHOCTD. S nepHble cuiibl. Anbga-, 6eta- u raMma-uznydenus. [lepuon noaypacnana. § 24

49 Penrenue 3anau «PanuoakTHBHOCTEY. § 24




50

KonTpoJsbHasi pabora 3a 3 yeTBepTh

51 MeToabl perucTpaluuu SACPHbIX U3IYYCHUMN. § 25
52 DKcrepuMeHTAIbHbIE METO/Ibl PErUCTPALIMH 3aPSKEHHBIX YaCTHIL. § 25
53 Snepubie peakunu. JleJIeHUE U CUHTES SJIEP. § 26
54 Pemenue 3anau «fnepHsie peakuum. § 26
55 Wctounuku sHeprum CosiHIa v 3BE311. S aepHast sHEepreTuKa. § 27
56 SlnepHas sHEpreTuka. § 27
57 Jo3umerpus. BiusHuEe paguoOaKTHBHBIX W3JIy4EHHH Ha JKUBBIE OPraHU3MBbL. OKOJIOTHYECKUE § 28
11po0JIeMbl pabOThl AaTOMHBIX JIEKTPOCTAHLIUH.
Crtpoenue Bcenennoi
['eonenTpuyeckass W TelUOLEHTPUYECKas CUCTEMbl MHpa. [UIOTEe3bl O JBMKEHUH 3€MIIH.
58 I'enmuouentpuueckas cucrema mupa Komepuuka. Otkpbitust ['anmunes u Kemepa. I'mnoresa §29-30
Ixopmano bpyHo. AcTpoHOMHYeCKHE HAONIOJAeHWsA. BumuMmble JBWKEHUS HEOECHBIX
cBeTwi. OnpesiesieHne paccTOsHUM 10 HeOECHBIX TelL.
®dusnueckas npupojaa miaHer U Majibix Ten ConHeyHol cuctembl. Dusnyueckas MpUpoaa IIaHeT.
59 Conneunas cucrema. Manble Tena Conneunoil cucremsl. IIpoucxoxnenne Conneynon cucreMsl. | §31-33
Ctpoenne COJTHEUHON CUCTEMBI.
60 Hrorosasi KoHTpoJbLHAs padoTa
61-68 Ousnyeckas npupona Connua u 3BE€34. Ctpoenune u »Bomtonus Bceenennoi. Kak u 3auem §34-35

JIeTIal0TCsl HAYYHbIC OTKPBITHSL.

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA




METOAUYECKUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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