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IHosicHUTEILHAA 3aNNCKA

[Iporpamma 1o pu3uke Ha ypoBHE OCHOBHOT'O OOIIET0 00pa30BaHMs COCTaBICHA
Ha OCHOBE MOJIOKEHUN U TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUSI Ha YTiIyOJIEHHOM
YpOBHE OCHOBHOI 00pa3oBaTeIbHOM nMporpaMmel, npencrapieHHbix B @I'OC 000, a
Takke ¢ yuérom (denepanbHOil paboueld mporpamMmbl BocnuTanus W Konmeniuu
npenojaBanus yueOHoro npeamera « Du3nkay.

Copnepkanue mnporpaMMmbl MO (U3MKE HAMpPaBICHO Ha YJIOBJIETBOPEHUE
MOBBIIICHHBIX 3aPOCOB 00YUYAIOUTUXCA, CTPEMSIINXCS K O0siee TITy00KOMY OCBOESHHUIO
busnuecknx 3HaHWWA, W Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOW T'PaMOTHOCTHU
oOyuatomuxcs. B mporpamme mo ¢u3MKe y4UTHIBAIOTCS BO3MOXKHOCTH Y4YEOHOTO
npeamera B peanuzanuu TpedoBanuii ®I'OC OO0 k niaHUPYEMbIM JIUYHOCTHBIM U
METanpeIMETHBIM pe3ylbTaTaM oOOydeHHs, a TakKe MEXKIPEeIMETHbIE CBS3U
€CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs.

[Tporpamma 1o ¢pu3KKe ycTaHaBIMBAET pacipeieleHne yueOHOro MaTepuaa no
rogam oOyueHus (10 Kjaccam), MpeajgaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
W3Y4YEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS IPEIMETHOIO COAECPKAHUSA U yUETE
BO3PAaCTHBIX 0COOEHHOCTEN 00yYaroXCs.

®dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, TIOCKOJIBbKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBICHUH,
M3Yy4aeMbIX XUMHUEH, OMOJOTHEN, aCTPOHOMUEH U (Pu3nyYecKoi reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, NPEIOCTaBIsIET Haubojee sICHbIC
oOpa3upbl NPUMEHEHHsS HAYYHOTO METOJa IO3HAHMs, TO €CTh CIoco0a MOIy4EeHUs
JOCTOBEPHBIX 3HAHUN O MUDE.

Opnna W3 rIaBHBIX 33/ad (PU3MYECKOro OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYUYHOW T'PAMOTHOCTH H
MHTEpeca K HayKe y 00yJarouxcs.

W3ydyenne ¢usnkun Ha yriayOlIEHHOM YpOBHE MpEANojaraeT yBEpPeHHOE
BJIQJICHUE CJIEAYIOUIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHO-
Hay4HYIO FPAMOTHOCTB:!

HAYYHO OOBSCHSATH SIBJICHMUS;

OLIEHMBATh U TIOHUMAaTh OCOOEHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;

VMHTEPNPETUPOBATh JAaHHBIE M MCIIOJIB30BaTh HAy4HbIC JI0KA3aTEJIbCTBA IS
MOJIy4E€HHS BBIBOJIOB.

[lenn wusyyeHuss (PU3NKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojgaBaHus ydeOHoro npeamera «®Dusnka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit deaepannn, peanu3yronmx OCHOBHbBIE
oOmieoOpazoBarenbHble  MPOrpaMMbl,  yYTBEPKIEHHOM  pemennem  Komteruu
MunuctepcTBa mpoceiienus Poccuiickoit deaeparuu (mpotokod ot 3 gexadps 2019
r. No IIK-4BH).

[enu nzydyenust pusnku Ha yriryOIEHHOM ypOBHE:

pa3BUTHE MHTEpPeca U CTPEeMIICHUs OO0y4alouMxcs K HaydYHOMY H3YUYEHHIO
MPUPOBL, PA3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEM;



pa3BUTHE TPEACTABICHUNA O HAYYHOM METOJAC MO3HAaHUS W (HOpMUPOBaHHE
UCCJIeI0BATEIHCKOTO OTHOILICHHUS K OKPY>KAIOIIUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa M3Y4YeHHUS! OCHOB
CTPOEHHUS MaTepUu U PyHIaMEHTAIIbHBIX 3aKOHOB (PU3UKHU;

dbopMHpoBaHHEe YMEHUW TMPUMEHATH (PU3WYECKUE 3HAHUS W Hay4HbIE
JI0KA3aTeNbCTBA JUIsl OOBSICHEHUS OKPY>KAIOIIMX SIBIICHUM;

dbopMHpOBaHUE TIPEACTABICHUM O poiau (QU3UKU [Js PA3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MPEICTABICHUN 0 BO3MOXKHBIX chepax Oymyrieit nmpodeccnoHaaIbHOM
JesITeIbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOATOTOBKA K AajbHEIeMy 00y4eHUIO B 3TOM
HaIlpaBJICHUMY;

dbopMHupoBaHHEe TOTOBHOCTH K JajbHEHIIEMy W3y4YeHUIO (QU3MKK Ha
yriyOn€HHOM YPOBHE B paMKax COOTBETCTBYIOMIUX Mpoduieii 00ydeHnus Ha ypOBHE
cpeaHero oo1ero oopa3oBaHuUs.

JlocTikeHue 3THX 1esiel TporpaMMbl 0 GU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
o0Opa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIICAYIONIUX 3a/1a4:

npuoOpeTeHNe 3HAHUW O JUCKPETHOM CTPOCHHHU BEIIECTBA, MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSX;

npUOOpETEeHNE YMEHHM aHAM3UPOBATh U OOBACHITH (PU3MUECKUE SIBJICHHUS Ha
OCHOBE U3yUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PAaCUYETHBIX M KAYECTBEHHBIX 3aJ]1ad, TPEOYIOIINX
CO3IaHMs M UCTIOJIB30BaHUS (PU3HUECKHUX MOJIETIEH, BKIFOYasi TBOPUYECKUE U MTPAKTUKO-
OpHEHTHUPOBAHHBIC 33/1a4H;

pa3BUTHE WCCICIOBATCIIbCKUX YMEHUW: HAOIIONATh SBICHUS W HU3MEPATH
($U3UYeCKUEe BEIMYMHBI, BBIABUTATh THUIIOTE3Bl M TpeaiaraTh SKCIEPUMEHTAIBHBIE
CIocOOBI MX TPOBEPKH, TUIAHUPOBATH W TPOBOJUTH OMBITHI, SKCIECPUMCHTAIBHBIC
MCCJIEIOBAHMSI, AHATM3UPOBATD MTOJIYYEHHBIC IAHHBIE U JIeTIaTh BBIBOJIBI;

OCBOCHHME NPUEMOB pabOThl ¢ HHpOpMaNUe (U3NUECKOTO COJEPIKAHMUS,
BKJIFOYasT WHMOPMAIMIO O COBPEMEHHBIX JOCTIKCHUSIX (DU3WKH, MHTEpIIpETaIus U
KPUTHUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cdepamMu npodecCHOHATBHON JIeITCIHPHOCTH, CBSI3aHHBIMH C
(GU3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha JOCTHKEHUSX
(bU3UYECKON HAYKH.

OO1mee uncno 4acoB, IS U3ydeHus: (pu3uku Ha yriayOnéHHOM ypoBHe, — 238
yacoB: B 8 kiacce — 102 yaca (3 gaca B Heaeno), B 9 knacce — 136 gacoB (4 yaca B
Henento). [Ipu aTom u3 00s13aTeNbHOM YacTh y4eOHOTO TIaHa BhIACISIETCS: B 8 Kilacce
— 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 yaca (3 daca B Hefienio).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepeyeHb JIa0OpaTOPHBIX H
MPaKTUYECKUX pPabOT SBISETCA PEKOMEHJATENbHbIM, YYMUTENb JelaeT BBIOOP
MPOBENCHMS JIA0OPATOPHBIX pabOT U OMBITOB C YYETOM WHAWBUIYATbHBIX
0COOEHHOCTEH 00yUYaroImMXCsl, CIIMCKA IKCIIEPUMEHTANTBHBIX 3aJJaHUM, TTPEIIaracMbIX
B paMKaX OCHOBHOTO FOCYJIJapPCTBEHHOTO dK3aMeHa 1o (hu3mkKe.



Conep:xanue 00y4eHUs
8 KJIACC
Pa3znea 6. TenyioBbIe ABJICeHUSA

OCHOBHBIE TIOJIOKEHUS MOJEKYJIIPHO-KMHETUUECKOW TEOPUU CTPOCHUS
BelecTBa. Macca W pa3mepbl aTOMOB W MOJEKYJ. OMNbIThL, TMOATBEPXKAAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, JKHAKOIO U Ta3000pa3HOrO0 COCTOSHHM BeIECTBa.
Kpucrammueckue u amopdubie Tema. ['padeH — HOBBIM Marepuan s HOBBIX
TeXHOJOTUl. TeXHOIO0rnn NoJIy4eHus UCKYCCTBEHHBIX aMa3oB. OObsICHEHHE CBOWCTB
ra3oB, XKUJIKOCTEU U TBEPABIX TEJI HA OCHOBE MOJOKEHUN MOJIEKYJISIPHO -KUHETHYECKOM
teopun. [IoBEepXHOCTHOE HATSKEHHUE, CMAYMBAHUE, KAIMIUIAPHBIC IBJICHUS. TernoBoe
paclIMpeHue U cxkatue. 3aBUCUMOCTD JaBJICHUS ra3a OT 00bEMa, TEMIIEPATYPHI.

Temneparypa. CBsi3zb TeMmmepaTypbl CO CpEHEM KHHETUYECKOW HSHepruei
TEIJIOBOTO JIBUKECHUS YacCTHIl. TemIiepaTypHbI€ IIKaIbI.

Bayrpennsss  sHeprus. CrnocoObl HU3MEHEHHS BHYTPEHHEH  DHEPIUU:
TerJIonepeaya U CoBepileHue padoThl. BUbl Teruionepeaaun: TeImIonpoOBOIHOCTD,
KOHBEKIIHS, U3 TyuyeHne. Buipl Terionepenayun B mpupojae U Texuuke. HeobpatumocTtsb
TEIUIOBBIX MPOLIECCOB.

KonudectBo TemnoThl. YaenbHas TEIUIOEMKOCTh BelllecTBa. TeriooOMeH u
TeIUIOBOE paBHOBecHe. 3akoH HrroToHa-PruxMana. YpaBHeHHe TEIIOBOTO OajaHca.

[InmaBneHre M OTBEPIICBAHHE KPHUCTAJUIMYECKUX BEIIECTB. Y AEIbHAS TEIUIOTA
mnaBienus. [lapooOpazoBanue u koujeHcauus. Wcmapenue. Kunenue. VYnenbHas
TEIUIOTa MapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypPhl KUIIEHUS OT aTMOC(EpHOro
naBiicHUs. HachllleHHBIM M HEHACBIEHHBIM map. BiaXXHOCTh BO3ayXxa. DHEprus
TOIUIABA. Y JIeJIbHAs TEIIOTA CTOPAHMUSL.

[Ipunuunel padotel TemnoBbix asurareneid. KIIJ| TeroBoro aBurarens.
TeruioBele ABUraTeNM M 3alllUTa OKPYXKAIOWIEW cpeapl. TeluioBble IOTEPU B
TETUIOCETSX.

3aKOH COXpaHEHUs W TPEBpAICHUS SHEPTHUM B MEXAHMYECKMX MU TEIUIOBBIX
rpoueccax.

Jlemoncmpayuu

Hab6mronenne OpoyHOBCKOTO JIBHIKECHHUSI.

Hab6monenne nuddysum.

HaOnronenne sBiIEHUNW TMOBEPXHOCTHOIO  HATSDKCHUS, CMaYUBaHUS U
KalWUISPHBIX SABJICHUM.

HaGmroienre TemioBoro pacumpeHust Tel.

M3mMeHeHne naBjieHUs Tra3a MpU U3MEHEHUM O00BhEMAa W HArpeBaHUM WIIU
OXJIAKICHUU.

[IpaBuna u3MepeHus: TeMIEPaTyphI.

Bunbl Tenonepenayn.

OxJaxJieHue TIPU COBEPITICHUHN PaOOTHI.

HarpeBanwne npu coBepiieHu# paboThl BHEITHUMH CHIIAMH.

CpaBHeHHE TEIUIOEMKOCTEHN pa3IMYHBIX BEIIECTB.

HaOmroienre KureHus.

Hab6nrogenune mocTossHCTBA TeMITepaTyphl MPH TTABICHUH.



Mopaenn TeIJIOBEIX ABUTaTEIICH.
JlabopamopHvie pabomul u onwvimol

OneIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnbITHI O BBIPALIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM UJIU caxapa.

N3mepeHne TeMrieparypsl Py NOMOIIM KUJKOCTHOTO TEPMOMETPA U AATUUKA
TeMIEPaTyphI.

OnbIThI 10 HAOJIOJIEHUIO TEMJIOBOTO PACIIUPEHUS T'a30B, KUAKOCTEN U TBEPIBIX
TeJL.

Omnpenenenve AaBiICHUS BO3AyXa B OaJUTOHE MITIPHUIIA.

HccnenoBanre 3aBUCUMOCTH JaBIICHUS BO3/lyXa OT €ro 00bEMa U TEMIIEPATYPHI.

[TpoBepka THMOTE3BI JTUHEHHON 3aBUCHUMOCTH JJIMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenrie u3MeHEHUsT BHYTpPEHHEH OHHEpPruu Tejda B pe3yibTare
TEeIIonepeayn ¥ padoThl BHEITHUX CHUJL.

HccnenoBanue siBIeHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOJIHON U TOpsYeit
BO/JIBL.

OmnpeneneHne KOJIMYECTBA TEIIOTHI, MOJTYYEHHOTO BOJION MPHU TETUIOOOMEHE ¢
HarpeThiM METAJUTMYECKUM LIMUIMHIPOM.

OmnpeneneHre MOIIHOCTH TETUIOBBIX MOTEPH (3akoH HrtoToHa-Puxmana).

OnpeneneHue yaenpHOM TEIUIOEMKOCTH BemlecTBa. McciemoBanue mnpouecca
HCHapeHusl.

Onpenenenne OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

OnpeneneHue ynenbHON TEIUIOTHI IUIABICHUS JIbA.

Pazgen 7. JiaekTpuyeckue 1 MATHUTHBIE SIBJICHUSI

OnekTpuszanus Teia. J(Ba poma SIIEKTpUUYECKUX 3apsaoB. B3ammopernctsue
3apspKEHHBIX Tell. 3akoH Kynona.

OnekTpuueckoe mnoJsie. Hanpssk€HHOCTH 3iekTpudeckoro mnons. [IpuHiun
CYyHEPHO3ULIUN STIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu 35eKTpUYecKUX 3apsA/IoB. DJIEMEHTAPHbBIA JJICKTPUUYECKHUI 3apsii.
Crpoenue atoma. [IpoBOIHUKH, AUANEKTPUKH U OJTYITPOBOJHUKU. 3AKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUUYECKOTO TOKA.
NCTOYHMKM TOCTOSIHHOTO TOKa. JIeHWCTBUSI DJIEKTPUUECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MAarHUTHOE). DJIIEKTPUUYECKUIN TOK B METAJJIAX, )KUJAKOCTSAX U ra3ax.

Onekrpuueckas nemnb. Cua Toka. IEKTPUIECKOE HANPsSHKEHUE. AMIIEpMETp U
BOJITMETP B LENU MOCTOSAHHOTO TOKa. CONpPOTHUBIEHWE MPOBOJHUKA. Y AEIBHOE
COINPOTHUBJICHUE BellecTBa. 3akoH Owma 1 ywyactka nenu. [locnegoBarenbHoe u
MapajuiesIbHOE COEIMHEHUE NMPOBOAHHUKOB. DJIC B LENM MOCTOAHHOTO TOKAa. 3aKOH
Owma nist mostHoM 1enu. [paBuiia Kupxroda. PacuéT npocThix 2JIeKTPUYECKUX TETICH.
Henunelinbie 351€MEHTHI.

PaGota u MOIIHOCTH AJEKTpUYECKOro Toka. 3akoH J[xoynsa-Jlenma.
DNeKTpUYEeCKUe 1ENu U MOTPEOUTENH AIIEKTPUUECKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTostHHBIE MarHUTHI. B3anMOIeNCTBUE TTOCTOSSHHBIX MarHUTOB. MaroutHoe
nojie. MarHuTHOE 1oJjie 3eMJIM 1 €ro 3HaueHHe JUIs )KU3HU Ha 3emiie. OnbIT DpcTea.



MarnutHoe 1mone  anekTpudeckoro Toka. Omnbeit  Amnepa. [Ipumenenwue
AJEKTPOMArHuTOB B T€XHUKE. JIeiCTBME MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM.
Cuina Amnepa U ompeaelicHUE €€ HamnpaBJICHUSA. DJIEKTPOJBHUIaTeNlb MOCTOSHHOIO
Toka. Mcnonp30oBaHWE »AIEKTPOABUTrATENE B TEXHMYECKHMX YCTPOWCTBAX M Ha
TPaHCIIOPTE.

OnbiTel @apanes. SBneHHe sieKTpoMarHuTHOW WHAYKUMWHU. [IpaBuno Jlenua.
OnextporenepaTop. CriocoObl MOTYyUEHUS IIEKTPUUECKON SHEPTUH. DIIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX UCTOYHHUKAX YHEPTUU. DKOJOTHUECKHE MPOOIEMBI YHEPTETHKH.
TormMBHBIE 2IIEMEHTHI U JIEKTPOMOOHIIH.

Jlemoncmpayuu

DnekTpu3aius Tel.

JIBa poJ1a 3JIEKTPUUYECKUX 3apsA0B U B3aUMOJCUCTBUE 3aPSIKECHHBIX TEJ.

Y CTpOMCTBO M AENUCTBUE DIIEKTPOCKOIA.

DNeKTpoCcTaThIeCKass UHIYKIIUS.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CWIOBBIX JIMHUM 3JEKTPUYECKOTO IOJs €  IOMOIIBIO
OYMa>KHBIX CYJITaHOB.

[IpoBOAHUKH U TUDIIEKTPUKHU.

M cTOYHMKHY TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUM TOK B )KUIKOCTH.

["a30BbIi1 pa3psn.

N3Mepenue CUIIbl TOKa aMIIEPMETPOM.

N3Mepenune 3MeKTpUYECKOTO HANMPSIAKEHUS BOJTbTMETPOM.

Peocrar n MarasuH CONpOTUBIIEHUN.

B3auMopencTBrEe NOCTOSTHHBIX MATHUTOB.

MogenupoBaHue HEBO3MOKHOCTH Pa3IEICHUs TIOJIOCOB MarHuTa.

MopennpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarauTHoe 1oJse Toka.

DNEeKTPOMArHHuT.

JlelicTBrE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DNEKTPOJBUTATEIb MIOCTOSIHHOTO TOKA.

Omnerter apanes.

DJIEKTPOre€HEPATOP MOCTOSIHHOTO TOKA.

JlabopamopHvie pabomul u onwvimol

OnbITel 1O HAOMIOACHUIO DJJICKTPU3AIMU TEl TPU CONPUKOCHOBEHUH U
AHIYKIEH.

HccnenoBanne AEUCTBUSL  DIIEKTPUYECKOTO MOJA HA NPOBOJHHUKU U
TUAJIEKTPUKH.

COopka 1 HCHbITaHUE IEKTPUUECKON LENU TOCTOSHHOIO TOKA.

HccnenoBanne 3aBUCHMOCTH CUJIbI TOKA, MIPOTEKAIOLIETO YEPE3 PE3UCTOP, OT
HANPSHKEHHS HAa PE3UCTOPE U COMPOTUBJIEHUS PE3UCTOPA.

OnbITEL, AEMOHCTPUPYIOIIME 3aBUCUMOCThH 3JIEKTPUYECKOIO COMPOTHUBIICHUS
MPOBOJAHUKA OT €ro JIJIMHBI, IUIOIIAIM TONEPEYHOT0 CEYEHU U MaTepHaa.



OmnpeneneHue yaeIbHOTO CONPOTUBIICHUS TPOBOIHHKA.

[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUM NpH  MOCIEI0BATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia [ CWIbl TOKa TMPHU NApPaUIETIbHOM COEJIMHEHUU
PE3UCTOPOB.

Omnpenenenue I/1C 1 BHyTPEHHETO CONPOTUBIICHHUS] ICTOYHHUKA TOKA.

[Iposepka npasui Kupxroda.

[TpoBepka BeInoaHEHUs 3aKkoHa OMa /17151 TOJIHOM 1ENH.

N3yueHne BOJIBTAMIIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (J1aMIIbI
HaKaJIMBaHUS WIH HOJYIPOBOJIHUKOBOIO JIUO/A).

Omnpenenenne paboThI TEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

OnpeneneHne MOIIHOCTH JIEKTPUYECKOIO TOKA, BBIICIIAEMON HA PE3UCTOPE.

Omnpenenenune K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS TIOCTOSIHHBIX MAarHUTOB.

N3y4yeHue MarHUTHOTO MOJISI TOCTOSHHBIX MAarHUTOB MPHU UX OOBEIUHEHUU U
pa3aeIeHNH.

HccnenoBanne AeUCTBUSA SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OMnbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aUMOJCHCTBUS KATYIIKHU C
TOKOM U MarHMTa OT CHJIbI M HAMPABJICHUS TOKA B KATYIIIKE U OT HATUYUS (OTCYTCTBHUS)
CEepACYHHKA B KATYIIKE.

N3ydeHune 1eicTBUS MArHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

KonctpyupoBanue u uzydueHue paboThl AJIEKTPOABUTATENS.

N3mepenue KIIJ anmekTpoaBUTraTeibHON YCTaHOBKH.

OneITBl MO  HWCCIEAOBAHHUIO  SBJICHHUS  DJIEKTPOMArHUTHOW — MHAYKIIHH:
WCCJIEIOBAHUE U3MEHCHUHM 3HAYEHHS U HANPABJICHUS WHIYKIIMOHHOTO TOKA.

9 KIIACC
Pa3nen 8. Mexannueckue siBJICHUSA

Mexanudeckoe nBmwkeHue. MarepuanbHas Touka. CrnocoObl oOmHMcaHus
MEXaHUYECKOTO JBMKCHUS: TaOJIM4YHBIN, Tpaduueckuii, aHamutuyeckuit. Cucrema
otcu€Tta. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHUS.

BekTopHble BENMYMHBI, ONEPALIMM C BEKTOPAMH, MPOEKIHUHU BeKTOpa. Pannyc-
BEKTOP MAaTE€pUaJIbHOW TOYKH, I[IEPEMEIICHUE Ha IUIOCKOCTU. PaBHOMEpHOE
MpsSIMOJIMHEWHOE JBM>KeHUE. HepaBHOMepHOE NpsIMOJIMHEHOE JBHKeHUE. CpeHsis u
MTHOBEHHAs! CKOPOCTh TeJla TP HEPABHOMEPHOM JIBUKCHUMU.

Yckopenne. PaBHOYCKOpPEHHOE TMPSAMOJIMHEMHOE JBHKEHUE. Y CKOPEHHUE
cB0OOHOTO NaaeHus. OnbIThl [anues.

['paduyeckas uHTEprHpeTanusi yCKOPEHHUs, CKOPOCTH, MPOWUJICEHHOTO MyTH U
MEPEMEILICHHS IS IPSIMOJIMHENHOTO JBUKECHMUS.

JIBr>KeHue Tena, OpOLIEHHOTO MO/ YTIOM K TOPU30HTY.

JIBrKeHHE IO OKPYKHOCTH. JIMHEHHAs: CKOPOCTh, YIIIOBasi CKOPOCTh, IIEPUOJT U
gacToTa OOparieHus Ipu PaBHOMEPHOM JBMIKEHUU TIO OKPY>KHOCTH. CKOpOCTh U
YCKOPEHUE MPH IBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunsl. PaBHOAeHCTBYIOIMAs cuia.

[Iepseiit 3ak0H Hprotona. Bropoit 3akon Herorona. Tperuit 3akon HeroToHa.
[IpuHIMI CynIepHO3ULINU CHJL.



Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cuiia TPEHUS CKOJIbKEHUS, CUJia
TpPEHUs IOKOSI, Ipyrue Buibl TpeHus. KoaduimeHt tpenusi.

JIBr>KEeHHME TEN MO OKPYKHOCTH NOJI IEUCTBUEM HECKOJIBKUX CHJL.

3akoH bepnymnm u noab€mHas cuna Kpbuia. COBpEMEHHBIE JIETATENbHBIC
anmaparbl, Cyia Ha MOJBOJAHBIX KPbUIbSX, AHTUKPBLJIO HA CKOPOCTHBIX aBTOMOOMIISIX.
JIBM>KEHME TI0€3/1a HA MATHUTHOW MOYIIIKE.

Cuiia TSKECTM W 3aKOH BCEMHUPHOIO TATOTEHHs. [[BH>KEHME Ten BOKPYT
rpaBUTALIMOHHOTO IeHTpa (B ToMm uucne tianetr Bokpyr Connma). Ilepsas
KOCMHYECKAsi CKOPOCTh. HeBeCOMOCTh U Meperpy3KH.

PaBHOBecue matepuanbHON TOoukd. AOGcomoTHO TBEpHoe Teno. PaBHOBecue
TBEPJOIO TeJIA € 3aKPEINIEHHON OCBIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTn.

Nmnynse tena. U3mMenenne ummynbca. MiMnynbe cuibl. Ypyroe u HEynpyroe
B3aUMOJICCTBUE. 3aKOHbl H3MEHEHUsT M COXPAaHEHHMs HMIyJbca. PeakTuBHOE
IBHKECHHUE.

Mexanndeckast pabota U MOLTHOCTh. PaboTa cuil TsKeCTH, YIPYrocTH, TPEHUS.
Cesi3p sHepruu u pabotrel. lloTeHumanbHas »SHEprus Tena, MOAHATOTO HaJ
IMOBEPXHOCTHIO 3eMiM. [loTeHmanbHas sHeprust CKaTtou INpyxuHbl. KuHetnueckas
sHeprud. TeopemMa O KHHETUYECKOM HHEPruu. 3aKOH HM3MEHEHUS W COXPaHEHUs
MEXaHUYECKON SHEPTUH.

Jlemoncmpayuu

Habnrogenne MexaHM4eCKOTO JBUKEHHUS Tejlda OTHOCUTENIBHO pa3HbIX Tel
OTCYETA.

CpaBHeHME IyTed W TPACKTOPHM JBWKEHHS OJHOIO M TOrO K€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS TPSIMOJIMHENHOTO ABUKEHUSI.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

Habmronenue nBUKEHUS Tejia M0 OKPY>KHOCTH.

Habmronenne MexaHWYECKUX SIBJICHHUM, MPOUCXOASIIMX B CHCTEME OTcuéra
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUM OTHOCUTEIHHO KaOuHeTa
buzuKH.

Habmonenue paBHOBecusl Tej, CBOOOIHOTO MajJ€HUs, KojJeOaHusi MasTHUKA B
MHEPLHUAIBHBIX CUCTEMAX KaK MMOATBEPKACHUE IPUHIIMIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTB YCKOPEHHS TeJla OT €ro MacChl U IEUCTBYIOIIEH Ha HETO CHJIBI.

HaOmnroienue paBeHCcTBa CUIT PU B3aUMOJICHCTBUU TEI.

W3menenue Beca Tena npu yCKOPEHHOM JBUKEHUU.

Ilepenaua uMmirysbca Ipu B3aUMOACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUU TEJl.

CoxpaHeHue UMITyJIbca MpU a0COJIOTHO HEYTIPYTOM B3aUMOICUCTBUU.

CoxpaHeHre UMITYJIbCa MPU YIIPYTOM B3aUMOJICHCTBUU.

Habmoienue peakTHBHOTO ABMXKEHUS.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM I1aJICHUMU.

CoxpaHeHHE SHEPTUHU TP ABUKEHUH TeJa IO JEHCTBUEM MPYKUHBI.
Jlabopamophvie pabomul u onwvimol

KoHcTpynpoBanue Tpakra il pa3rOHa M JAJIbHEWINEr0 PaBHOMEPHOIO
JBIKCHUS IIAPUKA WU TEIEKKHU.



Onpenenenue cpeHell CKOPOCTH CKOJIbKEHUSI OpyCKa WIIM ABUKEHUS IIapuKa
10 HAKJIOHHOM TUIOCKOCTH.

Onpenenenue YCKOpEHHs Tena IIPU  PaBHOYCKOPEHHOM JIBDKEHHH 110
HAKJIOHHOW IIJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IIYTH OT BPEMEHHM IIPH PaBHOYCKOPEHHOM
IBYKEHUU 0€3 HauaJIbHOW CKOPOCTH.

[TpoBepka rumoTe3bl: €ciiv MPU PaBHOYCKOPEHHOM JBMKEHHM 0€3 HayalbHON
CKOPOCTHU ITyTH OTHOCSITCS KaK PsAJl HEYETHBIX YHUCEIT, TO BpEMEHA OJUHAKOBBI.

HccnenoBanue NBUKEHHS Tela, OPOILIEHHOIO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTU CUJIbI TPEHUS CKOJIBKEHUS OT CHUJIbI HOPMAJIBHOTO
JaBJICHUS.

Omnpenenenne KO3PPUIHEHTA TPEHUS CKOJIbKEHUSI.

Onpenenenue KECTKOCTU NPYKUHBI.

HccnenoBanye 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BO3HUKAIOUIEH B NPYKUHE, OT
CTENEHHU JAePopMaiy NPY>KUHBI.

Omnpenenenne pabOThl CUIIBI TPEHUS IPU PAaBHOMEPHOM ABM)KEHHUU Teja IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Omnpenenenue padoThl CUJIBI YIIPYTOCTH IPU MOIBEME IPy3a C UCIOIb30BaHUEM
HEMNOJIBUKHOTO U MOJIBUYKHOTO OJIOKOB.

Pasznen 9. Mexann4yeckue Koy1e0aHUS U BOJIHBI

KonebarenbHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUU: MEepUo,
yacToTa, aMIuiutyaa. [‘apmoHuueckue koseOaHusA. 3aTyXawllue KoJeOaHus.
BoinyxieHHble koneOanus. Pesonanc.

MaremaTndyecknuii M TpYKUHHBIA MasTHUKH. [IpeBpaiieHne sSHEpruvm mnpu
KOJieOaTeIbHOM JIBIJKEHHH. MexaHnnueckre BOJHBL. [IpoAoibHBIE M IMOINEpPEYHbIE
BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH: HHTEpPepeHus u qudpakuus. inHa BOIHbI
U CKOpOCTb €€ pacnpocTpaHeHus. MeXaHW4YecKHe BOJHBI B TBEPAOM TeIlE,
CEHCMUYECKHE BOJIHBI.

3ByK. PacnipocTtpanenue u otpaxkeHue 3Byka. [ poMKOCTb 3ByKa U BbICOTa TOHA.
Pesonanc B akyctuke. UH(pa3Byk u ynbTpa3Byk. Mcmonbp3oBaHue yiabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHUSIX.

Jlemoncmpayuu

Hab6mronenue kone6anuii Tel o AeHCTBUEM CUITBI TSHKECTH U CUIIBI YIIPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

HabGnronenue BIHY X AEHHBIX KOJI€OaHUW U pe30HaHCa.

PacnpocTpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJH (Ha MOJENH).

Hab6mronenune nnrepdepeHunu u AMPpakiyuy BOJIH Ha TOBEPXHOCTH BOJBI.

HabmroieHue 3aBUCMMOCTH BBICOTHI 3BYKa OT 4aCTOTBHI.

AKyCTHYECKHI pE30HAHC.

JlabopamopHhwvie pabomul u onwvimol

Omnpenenenre 4acTOTHI U eproja KoJiebaHuii MaTeMaTHUEeCKOr0 MasiTHUKA.

Omnpenenenre 4acTOTHl U MEpUoJa KOJIeOaHH MPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTU TEpHOAa KoJeOaHUM Tpy3a Ha HUTU OT JIJTMHBI
HUTHU.



HccnenoBanre 3aBUCUMOCTH Teproia KOeOaHUN TPYKUHHOTO MasTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TEepUOia KOJIeOaHU rpy3a, MOBEIIEHHOTO K JIEHTE,
OT Macchl rpysa.

OneITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTH MEPUOIa KOJEOAHUN MPYKMHHOTO
MasATHUKA OT MaccChl Ipy3a U )KECTKOCTHU MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaIeHHUS.

Paznea 10. DneKTpoMarHuTHoOE MoJI€ U 3JIEKTPOMATHUTHBIE BOJIHbBI

DNeKTpOMarHuTHOE  MOJe.  DJIEKTpOMarHuTHble  BoiHbL.  CBOMCTBa
ANEKTPOMarHuTHhIX BOJH. [llkama »ieKTpoMarHUTHBIX BOJH. Vcmosib3oBaHMe
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBsi3H. Pannonokamusa. KocMuueckas CBs3b.

OnekTpoMmaruuTHas npupoga cera. CKOpocTh cBeTa. BoiHOBBIE CBOMCTBa
cBeTta: nHTEephEepeHII U TU(PpaKITHs.

Jlemoncmpayuu

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Hurtepdepenius u nudpakxius cBera.
Jlabopamophvie pabomwi u onvimol

N3y4yeHue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOUIBHOTO
tenedoHa.

[IpoBenenue onbITOB 10 HAOIIOICHUIO UHTEp(epeHInn U AU PaKIUU CBETA.
Paznen 11. CBeroBble sIBJICHHS

JlyueBass Mojzenb CBeTa W TE€OMETpUYECKas onTuka. VICTOYHMKH CBeTa.
[Ipsamonuuerinoe pacnpocTtpaneHue cBera. 3artmeHuss Connua u Jlynsl. OTpaxeHue
cBera. Ilnockoe 3epkano. 3akoH oTpaxkeHHs cBeTa. llocTpoeHue u300pakeHUi,
c(hOpMHUPOBAHHBIX 3€PKATIOM.

[Ipenomiienne cBeTa. 3aKOH mpesiomiieHus cBera. [loHOe oTpa)keHue CBeTa.
Hcnonb30BaHrEe MOJHOTO OTPA)KEHUS B ONTHYECKHX CBETOBOJAAX, OMTOBOJIOKOHHAsS
CBSI3b.

Jlunza, xon usyuerd B JsmH3e. DopMyna TOHKOM JMH3BL llocTpoeHue
n3o0pakeHnt, CcPOPMHUPOBAHHBIX TOHKOM  JMH30M. OmnTHYyeckas  cUCTeMa
doToanmapara, MHUKpPOCKONa U Tejleckoma. [7a3, Kak omnThdeckas CucTeMa.
bnn3opykocTh ¥ 1aIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbeitel Helotona. Croxenwue
CIIEKTPAJIbHBIX IBETOB. J{ucmnepcus ceera.

Jlemoncmpayuu

[IpssMonMHEHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHne n300pakeHUI B IIJIOCKOM 3€pKaJle.

[Ipenomienue cBera.

OnTuyecKkuil CBETOBO/I.

Xona mydeil B coOuparolei JInH3e.

XoJ1 JIy4er B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakeHUi C TOMOILBIO JIMH3.

[Tpuniun aevcTBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

Mopenb riasa.



Pa3noxenue 6e10ro cBera B CIEKTP.

[Tonydyenue O6enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX IIBETOB.

JlaGopatopHbie pabOTHI M OIBITHI

HccnenoBanre 3aBUCHMOCTH yIJIa OTPaKEHUST CBETOBOrO Jyda OT yIJia
naJCHUs.

N3yyenue cBOMCTB N300pa’keHUs B INIOCKOM 3epKalie.

HccnenoBanre 3aBUCUMOCTH yTila MPEJIOMJIEHUS OT yrila MaJeHUs CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyuenne n300pakeHu C TOMOIIBIO COOMPAIOIEH JTUH3BI.

Omnpenenenne (POKYCHOTO pPACCTOSHUSI W ONTHUECKON CHJIBI COOMparomieit
JIMH3BI.

OMBITHI IO Pa3NOKEHUIO OEIOTO CBETA B CIIEKTP.

OnbITEl MO BOCHPHUSITUIO I[BETAa MPEAMETOB MpU UX HAOIIOJCHUU dYepe3
I[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHnTOBbBIE SIBJICHUSA

Omnwitel Pesepdopna u mnanerapnas mojnens aroma. Mojens atoma bopa.
Ucnyckanue u mornomeHue cBera aroMoM. KBaHTel. JIMHeW4aTele CIEKTPHI.
PannoaktuBHocTh. Anb(a-, 6eTa- U raMmma-uznydeHus. CTpoeHHe aTOMHOTO sjpa.
HyxkiionHast Mmozenb aToMHOTO siipa. M30To1BbL.

PannoaktuBHble mpeBpaunieHus. llepuon mosypacmaga aTOMHBIX — SIAED.
JleicTBUE pAIMOAKTUBHBIX M3JIyYEHUNM Ha JKMBBIE OPraHU3MblL. 3alura OT
PaAMOAKTUBHOTO U3TyUYEHUS.

SlnepHple peaknuu. 3aKOHBI COXPaHEHWs 3apsiJOBOTO M MAacCOBOIO YHCEI.
DHeprus CBs3M aTOMHBIX sifep. CBsA3b Macchl U HEPruu. Peakiyu cuHTe3a U 1eJIeHus
anep. Mcrounnkn sneprun ConHua v 3BE3A. fnepHast SHEPreTUKA. DKOJIOTHYECKHE
poOJIeMBI SIIEPHON SHEPIETUKH.

Jlemoncmpayuu

CrexTpbl U3Ty4YEeHUS U MOTIJIONICHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bumnbcona.

PaGoTta cuéruyrka HOHU3UPYIOMINX U3ITYICHHM.

Perucrtpanust u3mydeHus: IpUPOIHBIX MUHEPATIOB U IPOIYKTOB.
JlabopamopHvie pabomul u onwvimol

HabGnrogenue CrionHbIX U JIMHEWYAThIX CIEKTPOB U3TYyUYEHUS.

HccnenoBanue TpEKOB: U3MEPEHUE YHEPTUU YACTHULBI 10 TOPMO3HOMY IyTH (TI0
dboTorpadusim).

N3mepenne paanoakTUBHOTO (OHa.

IToBTOpPHUTEIHLHO-00001IAO I MOY b

[ToBTOpUTENHEHO-0000MIAIOMINN MOTYJIb TIPETHA3HAYCH /I CUCTEeMAaTH3allud |
00001IeHHS TPEAMETHOTO COICPKAHUS U OIBITA ACSITEILHOCTU, MPUOOPETEHHOTO PU
M3Y4YEHUU BCETO Kypca (pu3uku yriayO0iaEHHOTO ypOBHS, a TakKe JIJIS MOATOTOBKH K
OCHOBHOMY T'OCYJIJapCTBEHHOMY 3K3aMeHy 10 (pu3uke.

B niporniecce nzydyeHus JaHHOTO MOAYJISL pEIM3YIOTCS U TOJIYYaroT JajdbHenIee
pa3BUTHE Yy4yeOHBIC JEUCTBHsI, OOECNEYMBAIONINE JOCTIKCHHE TPEIMETHBIX U



METanpeIMETHBIX PE3yJIbTaTOB OOy4YeHUs, (POpMHpOBaHHE ECTECTBEHHO-HAYUHOM
I'PaMOTHOCTH: OOBSCHEHHUE U ONHMCAHUE SBJICHUI Ha OCHOBE IIPUMEHEHUS PU3NUECKUX
3HAaHUHU, UCCIIE0BATENIbCKUE AEMCTBUS (BBIIBUKEHUE TMIIOTE3, MOCTAHOBKA LIETH U
IUTAaHUPOBAHUE UCCIIEJOBAHMSI, aHAIU3 IaHHBIX U OJIYYEHHE BHIBOJIOB).

[TpennoututenbHOll  (GOpMOIl  OCBOEHUS MOAYJA SIBISIETCS  MPAKTUKYM,
porpaMmma KOTOpPOIro BKJIFOUYAET:

pelIeHre 3a1a4, OTHOCSIIMXCS K pa3IMYHbIM pa3zesiaM U TeMaM Kypca (pU3UKH,
B TOM YHCJI€ 33]1a4, HHTETPUPYIOLIUX COJAEPKAHUE PA3HbIX Pa3/IeiioB;

BBIIIOJIHEHHE JTA0OPATOPHBIX PA0OT M ONBITOB (BKJIOYAs paOOTHI U ONBITHI U3
MEepeYHel K paslenamM Kypca) B YCIOBHUSAX CAaMOCTOSITEIBHOIO IJIAHUPOBAHUSA
IIPOBE/ICHHS MCCIIEIOBAHUA, BbIOOpa U OOOCHOBAHMS METOJA M3MEPEHHS BEIUYHH,
COOPKU DKCIIEPUMEHTAIBHON YCTaHOBKHU;

BBINIOJIHEHHUE NPOOJEMHBIX 33aJaHUN MPAKTHKO-OPUEHTUPOBAHHOIO Xapakrepa
(3a7aHMA 1O €CTECTBEHHO-HAYyYHOM TIpPaMOTHOCTH), B TOM YHCJIE 3aJaHUN C
MEXIIPEAMETHBIM COJIEPKAHUEM;

paboTy Haj rpyNnoBbIMUA WM WUHAUBUAYAIbHBIMU IPOEKTAMH, CBSI3aHHBIMU C
coJiepKaHreEM Kypca (PU3UKH.

W3ydyeHne MNOBTOPUTEIbHO-0000IIAIOMIEr0 MOIYJII MOXET 3aKaHUMBaThCSA
IPOBEJCHUEM TUArHOCTHUYECKON paboThl 3a Kypc (pU3MKM YIriIyOJEHHOTO YpOBHS,
BKJIFOYAKOUIEH 3aJaHds pa3HOrO0 YPOBHS CIOKHOCTU. Pe3ynbpTaThl BBINOJHEHUS
JUArHOCTUYECKON pabOThl MOTYT MMOKa3bIBaTh CTENEHb FTOTOBHOCTH OOYYaIOLIUXCS K
OCHOBHOMY T'OCYJJapPCTBEHHOMY 3K3aMeHY N0 (DU3UKE, a TAK)KE CBUIETEIHCTBOBAThH O
JOCTUTHYTOM YPOBHE €CTECTBEHHO-HayYHOU IPAMOTHOCTH.



Ilnanupyembie pe3yibTaThl OCBOCHUS Y4€OHOT0 MpeMeTa
JIMYHOCTHBIE Pe3yJabTAThl

B pesynbTaTe nzydeHus GU3NKA Ha ypOBHE OCHOBHOTO 0OIIEro o0pa3oBaHus y
oOy4arorerocst OyayT copMUPOBAHBI CIIETYIONTUE TUIYHOCTHBIE PE3YIbTATHI B YACTH:
1) naTpuoOTHYECKOT0 BOCIIMTAHMS:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
(bu3nYecKoi HayKH;

[EHHOCTHOE OTHOIIIEHUE K JTOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(DU3HKOB;

2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJIEHUU OOLIECTBEHHO 3HAYUMBIX U
ATUYECKUX TMPOOJIEM, CBA3AaHHBIX C TNPAKTUYECKUM NPUMEHEHHEM JOCTHXKEHUU
(U3UKY; OCO3HAHWE BAKHOCTH MOPATBHO-ITHYECKUX IMPUHITAIIOB B ACSITEIBHOCTH
YYEHOTO;

3) 3cTeTU4eCKOro BOCIIUTAHMS:

BOCIIPUATHE SCTETHUUECKUX KayecTB (Pu3nueckoil Hayku: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MMO3HAHMSL:

OCO3HaHHE [IEHHOCTH (PU3NUECKOM HAyKU KaK MOIIHOTO MHCTPYMEHTA O3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BaXKHENIIEH COCTABIISAIOLIEH KYJIbTYPBbI,

OpUEHTAalUsi B JEATEIbHOCTM HA COBPEMEHHYI0 CHCTEMY HAy4HBIX
MIPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOIBL;

pa3BUTHE HAyYHOU JHOOO3HATEIBHOCTHU, HWHTEpPECa K HCCIEI0BATEIbCKOM
NEATEIIbHOCTH;

5) gopmupoBaHus KyJbTYPbI 310POBbSI H 3MOIHOHAJIBHOT0 0JIATONOJIYYHS:

OCO3HAHHWE IIEHHOCTHM 0Oe30macHoro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJOTHUYECKOM MHUpPE, BAXXHOCTH MPaBUJI 0€30MacHOTO MOBEACHUS Ha TPAHCIIOPTE,
Ha JIOporax, ¢ JIEKTPUUECKUM U TETJIOBBIM 000OpPYAOBAHUEM B JIOMAIIIHUX YCIOBUSX;

c(OpMHPOBAHHOCTh HaBbIKA PeQIEKCUH, IPU3HAHUE CBOETO MpaBa Ha OLIMOKY
1 TaKoTO K€ MpaBa y IPyroro 4eioBeKa,;

6) TPy10BOI0 BOCIIMTAHMS:

aKTUBHOE Yy4YacTUE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKaX CEMbH,
o0pa3oBaTenbHON OpraHu3alii, ropojaa, Kpas) TEXHOJOTMYECKOM W COLUATbHOMN
HaIpaBJICHHOCTH, TPEOYIOUIUX B TOM UKCIIE U PU3NUECKUX 3HAHUM;

WHTEPEC K MPAKTUIECKOMY U3YUYEHUI0 MpodecCuii, CBA3aHHBIX C (PUZUKOM;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

OpUEHTallMsd Ha TMpUMEHEeHHWE (PU3MYECKUX 3HAHUW [JIS pEIIeHUs 3aJad B
00JIacTH OKpYXaloIIeil cpeibl, IIIaHUPOBAHUS MOCTYIIKOB U OIIEHKH MX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

OCO3HaHUE TJI00ATLHOTO XapakTepa HJKOJIOTMYECKUX MpoOJieM M MyTeH HX
peleHus;

8) ajanTanuu K U3MEHSIIOUIUMCH YCJIOBUAM COLHUAIBHOM M IPUPOAHOI Cpeabl:

NOTPEOHOCTH BO B3aMMOJICHCTBUH ITPH BBINOJTHEHUH UCCIEAOBAaHUI U TPOEKTOB
(bu3nYeCKOoi HAPaABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JIPYTHUX;

MOBBIIIIEHUE YPOBHSI CBOEM  KOMIIETEHTHOCTH  4E€pe3  MPaKTHYECKYIO
NEATEIbHOCTD;



noTpeOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUN, YMEHUN (HOPMYyTUPOBATH UACH,
HOHSTHS, TUIIOTE3BI O (PU3NYECKUX 00bEKTAX U SBJICHUSAX;

OCO3HaHMEe JNePHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00xacTu
(1) 766371978

IUTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHNH HOBBIX (DU3MYECKUX 3HAHMIA;

CTpEMIICHHE aHAIM3UPOBATH U BBIABIATH B3aMMOCBS3H MPHPOJIBI, OOIIECTBA U
HKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHUEM (PU3UYECKIX 3HAHMIA;

OLICHKA CBOMX JEHUCTBUM C YYETOM BIMSHHMS Ha OKPYKAIOUIYK Cpexdy,
BO3MO>KHBIX TJI00ATBHBIX TOCIEICTBUN.



MeTanpeaMeTHble pe3yJbTaThl

B pe3ynbTaTe ocBoeHMs POrpaMMbl 10 (PU3UKE Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus y o0yyatromierocst OyayT chOpMHUpPOBaHbI METAPEIMETHBIE PE3YNIbTATHI,
BKJIFOYAIOIIIHE MO03HABATEIIbHBIC YHUBEpCaIbHbIC y4eOHbIe NEUCTBUA,
KOMMYHUKATUBHbIE  YHUBEpCalbHbIE  yueOHble  JCHCTBUS,  pEryJIsTUBHbBIE
YHUBEpCAJIbHbIC yUeOHBIC IEHCTBHUS.

Ilo3naBaTeabHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUS
ba3oBble 1ornueckue aeiicTBU:

BBISIBIIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIE TPU3HAKH OOBHEKTOB (SIBJICHUI),
KJIaCCUPUITUPOBATH UX;

BBISIBIIATH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B paccMaTpUBaeMbIX (akTax,
JTAHHBIX ¥ HAOJIFOICHUSIX, OTHOCSAIIUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIISITH PUYUHHO-CIICJICTBEHHBIE CBSI3U MPU U3yYEeHUN (PU3NUECKUX SIBICHHM
U TIPOIECCOB, JIeJaTh BBIBOJBI C HMCIHOJB30BAHHEM JEAYKTUBHBIX W HHIYKTHUBHBIX
YMO3aKJIFOU€HU, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NYECKUX BEITUUHH;

CaMOCTOATENFHO BBIOUpATh CHOCOO pelieHus y4eOHOM (du3nueckoi 3amadu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB PEIICHHS, BBIOOP Hauboyee IMOIXOJAIIECTO C
y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).
ba3zoBble ucciaeaoBare/ibCKue JeiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKIUI HMHCTPYMEHT TO3HAHMUS;
MPOBOJIUTH TIO0 CAaMOCTOSATEIHLHO COCTABICHHOMY IUIAHY OIBIT, HECIOXHBINA
(bu3nYECKUil IKCIEPUMEHT, HEOOJIBIIIOE UCCIEA0BAHNE (PU3UUECKOTO SBJICHHUS;

OIICHWBATh HA MPUMEHUMOCTD U JIOCTOBEPHOCTHh MH(POPMAIIHIO, TIOJTYICHHYIO B
XO/I¢ UCCIICTOBAHUS WU IKCIICPUMECHTA;

CaMOCTOSITENILHO (DOpMyIUpOBaTh OOOOIIEHUS W BBIBOJBI IO pe3ysibTaTaM
MIPOBEIEHHOTO HAOIOCHUS, OTIBITA, UCCIICIOBAHNS;

MPOTHO3UPOBATH BO3MOKHOE JajbHEHIIIee pa3BUTHE (HU3UUECKUX MPOIIECCOB, a
TaK>Ke BBIJIBUTATh MPEIOJIOKEHHUS 00 MX PA3BUTUU B HOBBIX YCIOBUAX M KOHTEKCTaX.
Pabora c ungopmanmei:

MPUMEHSTH PA3INYHBIE METOIbI, THCTPYMEHTHI U 3aPOCHI IIPU MIOUCKE U 0TOOPE
“H(}OpPMAIUHU WIH TAHHBIX ¢ y4€TOM MPEITI0KEHHON yueOHOM pu3nuecKkon 3a1auu;

aHAIM3UPOBaTh, CHUCTEMATU3UPOBATH U HWHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

OIICHMBATh HAAEKHOCTh HWH(OOPMAIIUU TIO KPHUTEPHUSAM, MPEITOKCHHBIM
yUHTEIEeM WU CHOPMYITHUPOBAHHBIM CAMOCTOSITEIIBHO;

CaMOCTOSATEITLHO  BBIOMpAaTh  ONTUMAJIBHYIO  (GOpMYy  TIPEICTaBICHUS
uHQOpMAIMU W WLIIOCTPUPOBATH pEIIaeMbIEe 3aJadyd  HECIOKHBIMA CXEMaMH,
auarpaMMaMu, UHOM TpaduKoil U UX KOMOMHAILIUSIMU.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiCTBUSA:

B XOJI€ 00CYXKJeHUSI y4eOHOT0 MaTepHuaa, pe3yJbTaToB JJA00PaTOPHBIX PabOT U
MIPOEKTOB 3a7[aBaTh BOMPOCHI 11O CYIIECTBY 00CYK/1aeMOM TEMBI U BHICKA3bIBATh UJICH,
HalleJICHHBIC Ha PEIICHHE 3a1a4H U MOIepKaHue OJ1aroKeIaTeIbHOCTH OOIIEHNS;

COTIOCTaBIISAITh CBOU CYXKJICHUS C CYXIACHUSMHU JPYTHX YYaCTHHKOB JHANIOTa,
oOHapy>KUBaTh PA3IMUUE U CXOJCTBO IMO3HIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MIUCHhbMEHHBIX TEKCTAX;



myOJUYHO TPEJCTABISATh PE3YyIbTaThl BBITIOJHEHHOTO (PU3MYECKOTO OIbITa
(9KCTIepUMEHTa, HCCIICIOBAHUS, TIPOEKTA);

MOHMUMAaTh W MCIOJB30BaTh MPEUMYIICCTBA KOMAHIHOW M WHIWBHIYaJTbHOU
pabOTHI IPH PEIICHHH KOHKPETHON (DU3UIECKOM MPOOIICMEI;

MPUHUMATH I COBMECTHOM JISATEILHOCTH, OPTaHU30BBIBATh JICHCTBHS 110 €€
JTOCTIDKCHUIO: PacpeIesATh PO, 00CYKAaTh MPOIIECCH U Pe3yIbTaThl COBMECTHOM
paboThI, 000011aTh MHEHUST HECKOJIBKUX JIFOJIEH;

BEITIOJIHATh CBOIO YacTh pabOTHI, JOCTHras KadyeCTBEHHOTO pe3yJbTara IIo
CBOEMY HAIPABIIEHUIO U KOOPIAWHUPYS CBOU ACHCTBUS C IPYTUMH YWICHAMH KOMaH]IbI;

OIICHMBATh Ka4yeCTBO CBOETO BKJAJa B OOMMWNA TPOIYKT IO KPHUTCPHUSM,
CaMOCTOSTENbHO C(OPMYITHPOBAHHBIM yYaCTHUKAMHU B3aHMOICHCTBHSI.
PeryasiTuBHbIe YHHBepcaJbHbIE YueOHbIE 1€l CTBUA
Camoopranusanusi:

BBISBIIATH MPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYyaIlUsAX, TPEOYIOUTUX JIJIs
petieHns GU3NIeCKUX 3HAHUM;

OPUEHTHPOBAThCA B  PA3IUYHBIX  MOJAXO0JAaX  MNPUHATHS  pEHICHUN
(MHIUBHIYATILHOE, IPUHSATHE PEIICHUS B TPYIIIS, IPUHATHE PEIISHUH TPYIIIION);

CaMOCTOSITEJILHO COCTABJISITh AJITOPUTM pelieHus GU3NUeCKOM 3a/1a4u Ui I1J1aH
HCCIICIOBaHUSI ¢ YYETOM HMMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHpPOBaTh IIpe/iiaraéMble BapHaHThI PEIICHUN; JelaTh BBIOOP W OpaTh
OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLIEKT:

JaBaTh aJeKBAaTHYIO OICHKY CHUTYalldd W TpeiJiaraTh IUlaH e€ W3MCHCHHS,
OOBSACHATh TPUYMHBI JOCTWKCHUS (HEAOCTIKCHHUS) pPE3yJbTaTOB JCATEIHHOCTH,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHBBI B JIEATEILHOCTh (B TOM YHCIIC B XOJ BBITTOJTHCHHUSI
(hU3UYECKOTO HCCICIOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB,
M3MEHHUBIIHMXCS CUTYyaIlui, YCTAHOBJICHHBIX OITMOOK, BOSHUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IICJIM U YCIIOBHAM. CTABUTh CE0S HA MECTO
JIPYroro 4ejgoBeKa B XOJE CIOpa WM JUCKYCCMM Ha HAy4YHYIO TeMy, MOHUMATh
MOTHBBI, HAMEPEHHUS U JIOTHMKY JPYroro. IMpHU3HaBaTh CBOE IPaBO Ha ONIMOKY IpHU
perieHnu (U3NYECKUX 3a7ad WIM B YTBEPXKIACHUAX HAa HAyYHBIC TEMBI M TaKOE KE
IIpaBo JPYroro.



IIpeaMeTHbIe pe3yabTaThl

K koHuy oOyueHus B 8 Kjacce mpeaMeTHbIE Pe3yJIbTaTbhl Ha YriayOJIeHHOM
YPOBHE JI0JKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD Yy O0YUYarOIIUXCSl YMEHUI:

UCIIOJIb30BaTh IMOHATHS (Macca M pa3Mepbl MOJIEKYJN, TEIJIOBOE JBHIKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAJUINYECKUE U aMOP(HBIE
TeNa, HACBHILICHHBIH M HEHACBIIIEHHBIM Nap, CHOCOObl M3MEHEHUs BHYTPEHHEU
SHEPrUM, 3JIEMEHTAPHBIA AIIEKTPUUECKHUI 3aps]l, NPOBOJHUKH, IMOJYINPOBOJHUKH,
IUAJIEKTPUKU, WCTOYHHKHU TOCTOSTHHOTO TOKA, 3JIEKTPUYECKOE M MArHUTHOE MOJIA,
ONTUYECKAsi CUCTEMA) M CHUMBOJUYECKHH SI3bIK (DM3UKU TPHU PEHICHUH YYEOHBIX U
MPaKTUYECKHX 3a]1a4;

YBEPEHHO pa3InyaTh SBJICHHS (TEIIOBOE pacIIUpeHue (CKATHE), TEIUIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSLDKEHHE, CMayMBaHUE, KalWJUIAPHBIE SBJICHHS,
UCIIApEHUE, KOHJEHCAlus, I[UIABJIEHWE, KPHUCTAUIM3ALMs, KHUIIEHUE, CIOCOOBI
Teruionepesay (TerIonpoBOAHOCTh, KOHBEKIMS, H3Iy4Y€HHE), TEIUIOBbIE MOTEpPH,
ANEKTPU3aLUs TeEJ, B3aWMOJECHCTBUE 3apsANIOB, ACUCTBUSA JIIEKTPHUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHWE, B3aMMOJCHCTBUE MAarHUTOB, JEWCTBHE MArHUTHOTO MOJI Ha
MPOBOJHUK C TOKOM) IO ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SIBICHHUE;

pacrno3HaBaTh MPOSIBIICHUE U3YUYEHHBIX (PM3UUYECKUX SIBICHUN B OKPYKaIOIIEM
Mupe (B TOM yHciie PU3NYECKHUE SABJICHUS B IPUPOJIE: TOBEPXHOCTHBIE U KAITUJUIAPHBIE
ABJICHUSI B MPUPOJIE, KPUCTALIBI B Mpupoae, uzinydeHue CoJiHLA, 3aMep3aHue
BOJ0EMOB, MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsI, CHETa, JIEKTPUUYECKUE
ABJICHHS B aTMOC(epe, 3EKTPUIECTBO KUBBIX OPraHU3MOB, MArHUTHOE MOJIE 3EMIIH,
Apei( MoJIOCOB, POJIb MATHUTHOTO TMOJIA JIJISl )KU3HU Ha 3eMmiie, OJISIPHOE CUSHUE),
IIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a]a4y B y4E€OHYIO, BBIIEIATH CYIIECTBEHHbBIE
CBOMCTBA (TIpU3HAKN) (PU3UUECKUX SIBICHHUI;

ONKCHIBaTh W3YYEHHbIE CBOWCTBA Tl U (PU3NYECKUE SIBICHUS, HCIONb3YS
¢du3nueckrue BETMUYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrHsl, KOJIUYECTBO TEILIOTHI,
paboTa rasza, yJenbHas TEIUIOEMKOCTb BEIIECTBA, YAEJbHAs TEIJIOTA IUIABICHMS,
yaenpHas TeIUloTa MapooOpa3oBaHus, YyAeNbHAas TEIJIOTa CropaHusi TOIUIMBA,
KO3 (UIUEHT MOJE3HOT0 NEHCTBUS TEIJIOBOM MAIIMHbI, OTHOCUTEIbHAS BIAXKHOCTh
BO3/lyXd, OJEKTPUYECKHHA 3apsij, CHJIA TOKa, DJJIEKTPUUYECKOE HAIpPsHKEHUE,
CONPOTHUBJIEHUE MpOBOAHMKA, DJ[C B LENM MOCTOSHHOTO TOKA, 3JIEKTPUYECKOE
y/I€JIbHOE COMTPOTHUBIIEHHE BELIECTBA, pa00Ta U MOIIHOCTD 3JIEKTPUYECKOIO TOKA), IPH
ONMKMCAHUM NPABUWIBHO TPAKTOBATH (PM3HUECKHUI CMBICI MCIOJIb3YEMBIX BEJIWYUH, UX
0003HAaYEHUS U €AUHUIIBI (PUINYECKUX BEJIIMYUH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOLINE
JaHHYI0 (U3MYECKYI0 BEIUYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYNH;

XapaKTepu30BaTh CBOMCTBA TeJl, PU3NUYECKUE SBICHUS U IPOLECCHI, UCIIOJIb3YS
OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KHHETUYECKONH TEOPUU CTPOECHMS BEILECTBA,
ypaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3apsija, 3aKOH
KyrnoHa, mpuHIMN Cyneprno3uluy 3J€KTPUYECKUX Ioyei, 3akoH Oma mid ydacTka
nienu, npaBuia Kupxroda, 3akon OMa a1 mosHoM 11emnu, 3akoH J[xxoyns-Jlenna, 3akon
COXPAHEHUs SHEPTUH, IIPU 3TOM Pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €T0
MaTeMaTU4YECKOE BBIPAKEHNUE;



CTPOUTHh MPOCThIE (PU3MUECKUE MOJAETU pPEabHBIX OOBEKTOB, MPOIECCOB H
SIBJICHUM, BBIIEIISATH IPU ATOM CYILIECTBEHHbIE M BTOPOCTEIIEHHbIE CBOMCTBA OOBEKTOB,
IIPOLIECCOB, ABJICHUM, MPUMEHATh GU3UUECKUE MOACIHU JIJIsl OOBSICHEHUS (PU3NYECKUX
IPOLIECCOB U pellieHUs YUeOHbIX 3a/a4;

OOBSACHATHh (PU3UYECKUE SIBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM UUCIIE U B
KOHTEKCTE CUTyallUd MPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa, M  pelIaTh
KaueCTBEHHbIE 3aJlayd, B TOM 4YHCIIe TpeOyIollUe YHUCICHHOTO OIICHUBAHUS
XapaKTEepHBIX 3HAUYCHWH (U3NYECKUX BEITUYHMH, TPU ITOM BHIOMpATh aJeKBATHYIO
(bu3MYECKyI0 MOJEINb, BBISBISATH NPUUMHHO-CIEACTBEHHBIE CBS3H M BBICTPAaWBATh
JIOTUYECKYIO IIEMIOYKY PACCYX IECHUM ¢ OMOPON Ha W3yUYECHHBIE CBOMCTBA (PU3HUECKUX
ABIICHUH, PU3UUIECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIIH;

YBEPEHHO peniaTh pacy€THble 3a7adyd (C OMopoll Ha 2—3 ypaBHEHHMs) IO
M3y4aeMbIM TeMaM Kypca (QU3uKH, BBHIOMpas aJeKBAaTHYIO (DU3HUECKYI0 MOJEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBSA3BIBAIONIMX (PU3UYECKUE BEIMYMHBI,
3allUChIBAaTh KPATKOE YCIOBUE U Pa3BEPHYTOE pEIICHUE 3a7a4y, BBISBIATH
HEJOCTAIONINE WM M30BITOUYHBIC JAaHHbIE, 0OOCHOBBIBATH BBIOOP METOJA PELLIEHUS
3a/1a4M, WCMOJb30BaTh CIPABOYHBIE JaHHBIE, MPUMEHATH METOJbl aHaIu3a
pa3MepHOCTEl, UCHOJIb30BaTh I'papuuecKkue METOAbl PEIleHUs 3aaay, IPOBOAUTH
MaTeMaTU4YecKue TNpeoOpa3oBaHusi U PAcuéThl, OICHUBATh PEATUCTUYHOCTH
MOJIyUEHHOT0 3HAau€HUs (U3MYECKON BEIMYMHBI U ONpPENIEIsITh Pa3MEPHOCTh
(Y3MYECKON BEJIMUMHBI, TOTYYEHHOM NpU PEIICHUH 3a0a4H;

pacno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PELIUTh MPU MOMOIIM (PU3UUECKUX
METO/IOB, M Tpeajarartb OPUEHTUPOBOYHBIM CHOCOO pElIeHHs, B ONUCAHUU
UCCJIEIOBAHMS  pAclo3HaBaThb  IMPOBEPAEMOE  NPEANONOKEHUE  (TUIOTE3Y),
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

IPOBOJUTH OMBITHI MO HAONIOACHHUIO (PU3MYECKUX SIBICHUN WIN (PU3UUECKUX
CBOMCTB TeN (KanUISIPHBIC SIBICHHS, 3aBUCUMOCTD JaBJICHUS BO3/lyXa OT €ro o0bEMa
U TEMIIEPATYphl, CKOPOCTH Mpoliecca OCThIBAHUS (HArpEeBaHUsI) MPU H3IYUYECHHH OT
[[BETa M3JIydarollel (MOryiomaromei) moBepXHOCTH, CKOPOCTh HUCIApPEHUs BOABI OT
TEMIIEpaTypbl JKHJIKOCTH W IUIOWAAM €€ IOBEPXHOCTH, JJIEKTpHU3aLUs Tl U
B3aUMOJICVCTBUE JIEKTPUUYECKUX 3apsA0B, B3aUMOJECHCTBHAE MTOCTOSIHHBIX MarHUTOB,
BHU3yaJIN3allMsl MATHUTHBIX MMOJIEN MOCTOSHHBIX MATHUTOB, AEHCTBHSI MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JICKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJABUTATENS
MOCTOSIHHOTO TOKa): (pOpMyJIMpOBaTh MPOBEPSEMOE MPEANOIOKEeHHE (TUIIOTE3Y) O
BO3MOYKHBIX pE3yJbTaTaxX HAOMIOACHUI, CAMOCTOSITENBHO COOMpPATh YCTAHOBKY M3
M30bITOYHOTO Habopa 00OPYIOBaHHUsA, OIMUCHIBATH XOJ OMNBITA U (POPMYIUPOBATH
BBIBO/IbI;

IPOBOJIUTh TpPsSMble M KOCBEHHbIE M3MEpeHUs (U3HUECKUX BEIUYHMH
(Temmeparypa, OTHOCUTENbHas BIAXHOCTb BO3AyXa, CHJIa TOKa, HaNpsHKEHHE,
yaenpHas TEIUIOEMKOCTh BELIECTBAa, CONPOTUBICHHE MPOBOJHMKA, paboTra U
MOIIHOCTh JJIEKTPUYECKOTO TOKa) C HCIOJB30BAHHEM AaHAJOTOBBIX U IH(PPOBBIX
mpuOOpPOB, OOOCHOBBIBATH BBHIOOP MeETOAa H3MEPEeHHs, (PUKCHPOBATH IMOKA3aHUS
npuOOpOB, HAXOIUTH 3HAUCHHUE H3MEPSEMOW BEJIMUYMHBI C MOMOIIBIO YCPEIHEHUS
PE3yNbTATOB CEPUU U3MEPEHHUN U OLIEHUBATh MOTPELIHOCTD U3MEPEHHI;



MPOBOJUTH JKCIEPUMEHTAIBHBIC WCCIICIOBAHUS 3aBHUCHUMOCTEH (DHU3UYECKUX
BEJIMYMH (3aBUCHUMOCTb JIaBJICHHSI BO3[yXa OT €ro oO0bEéMa W HarpeBaHUs WIIU
OXJIQXKJICHUSI, UCCJICIOBAHNE SIBIICHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOU U
ropsiueit BoJbl, 3aBUCUMOCTH COMPOTHBJICHUSI MTPOBOJHUKA OT €r0 JUIMHBI, TIOMIAAH
MOTIEPEYHOr0 CEUYEeHUsI U YACIBHOIO CONMPOTHBIICHUS BEIECTBA MPOBOJHMKA, CHIIBI
TOKa, TPOTEKAIONIEro Yepe3 IMPOBOJHUK, OT HANpsXKEHUS Ha IPOBOJHUKE,
UCCJIEIOBAHUE TIOCJIEIOBATEIBLHOTO U MapaJICIBHOTO COSAMHEHUN MPOBOJAHHUKOB):
COBMECTHO C yuHTeleM QOpMYIUPOBaTh 3a7ady ¥ THIOTE3y WCCICIOBAHNUSA,
CaMOCTOSATENIbHO  TUTAHUPOBAaTh  WCCICOBAaHWE, CaMOCTOATEIBHO  CcOOHMpaTh
OKCIIEPUMCHTAJILHYI0 YCTAaHOBKY C HWCIIOJIb30BAHHEM HWHCTPYKIMH, TPEICTABISAThH
MOJIYYCHHBIC 3aBHCHUMOCTH (PU3MYECKHX BEJIMYMH B BHJE TaOMUIl U TpaduKOB,
OIICHWBATh TOTPEITHOCTH, JCJIaTh BRIBOBI IO pe3yIbTaTaM MCCIICI0BAHNUS,

coOmoaTh mpaBmwiia Oe30macHOro Tpylda mpu paboTe ¢ J1abopaTopHBIM
000py1I0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JCHCTBUS H3YyUYECHHBIX MPUOOPOB, TEXHHUUYECKHX
YCTPOUCTB M TEXHOJIOTMYECKHUX MPOIECCOB C OMOPOM HA MX ONKCAHUs (B TOM YHUCIE:
CUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpPMETP, BOJIBTMETP,
CUETUHK AIEKTPUUECKOM DHEPTUH, AJIIEKTPOOCBETUTEIIHLHBIC puoOOPHI,
HarpeBaTeNIbHbIE AIEKTPONPUOOPHI (TPUMEPHI), MPETOXPAHUTENN U UX TPUMEHEHHUE B
ObITY U TEXHHKE, IPUMEHEHHUE T[IOCTOSIHHBIX MArHHUTOB, 3JEKTPOMArHUTOB,
AIIEKTPOIBUTATENH TMTOCTOSTHHOTO TOKA), UCIIOJIb3YsI 3HAHMS O CBOMCTBAX (PM3MUYECKHUX
SIBJICHHH, HEOOXOAMMbIC (PH3NYECKHE 3aKOHBI 1 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHUYCCKUE YCTPOMCTBA M U3MEPUTEILHBIC TPUOOPHI
M0 CXeMaM M CXEMaTHYHBIM pPHUCYHKaM (KUJAKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATEIIb BHYTPEHHETO CTOPAHUS, dJICKTPOCKOTI, peOCTaT),
COCTaBJISITh CXEMBI JJICKTPUUCCKUX IETeH C TOCIEIOBATSIIBHBIM M TapaJijICIbHBIM
COCIMHCHUEM  DJIEMEHTOB, pa3inyas yCJIOBHbIE O0003HAUECHUS  DJIECMEHTOB
AIEKTPUUECKUX IENeH, UCTIOIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH W3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHYECKUX MTPOIIECCOB
MIPH PEIIEHUU YU4eOHO-TIPAaKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTh WHOOPMAIMIO O MpPUMEpax) MPaKTUYECKOTO
WCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUW B TIOBCEAHEBHOM >KM3HHM IJisi OOecIreueHus
0e3omacHOCTH TpU OOpalleHHuH C MpPUOOpaMU U TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHUS 3J0pPOBbS W COONIOJACHHS HOPM DSKOJOTHMYECKOTO TIOBEICHHS B
OKpYXaroUIEH Cpeie;

OCYIICCTBJIATh MOUCK MH(pOpMaIuu GU3NUECKOTO coaepkanus B MHTepHETe,
CaMOCTOSATEIEHO (POPMYIUPYS ITOUCKOBBIN 3aIIPOC, HA OCHOBE UMCIOIINUXCS 3HAHUHN U
CpaBHEHUS JOTIOJHUTEIbHBIX HCTOUHUKOB BBIACIATH HHPOPMALIHIO, KOTOPas SIBISETCS
MPOTUBOPEYUBON HIIM MOXKET ObITh HETOCTOBEPHOM;

WCIIOJIb30BaTh TPU BBITIOJIHEHUH YYEOHBIX 3aJaHUN HAy4IHO-TIOMYJISIPHYIO
TUTEPATYpy (HU3UYECKOTO CONEpIKaHMs, CIPAaBOYHBIE MaTepUajbl, PECYpPChl CETU
NuTtepHer, BiaaeTh mNpuUEMaMU KOHCIIEKTUPOBAHHUS TEKCTa, TMPeoOpa3oBaHUs
uH(pOpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE MMCHbMEHHBIC U KPATKHE YCTHBIC COOOIICHMSI, 00001I1ast
nH(DOPMAIUIO U3 HECKOJIBKUX MCTOYHHUKOB (DM3UYECKOTO COJIEP)KAHUS, B TOM YHCIIC



nyOJIMYHO TPEACTABIATh  PE3ydbTaTbl TMPOEKTHOW WM  HCCIIEI0BATENIbCKON
NEATEIIBHOCTH, IPH 3TOM I'PAMOTHO MCIOJIb30BAaTh NU3YUYEHHBIN MOHSITUIHBIN anmapar
Kypca (U3HUKH, COITPOBOXKATh BBICTYIUICHUE MTPE3EHTAIUECH;

IIPY BBIMOJIHEHUH YYEOHBIX MPOEKTOB U HUCCIEOBAaHUHN (PU3HMUECKUX MTPOILIECCOB
pacnpenenstb 00sI3aHHOCTH B TPYIINE B COOTBETCTBUU C IMOCTABIEHHBIMU 3aJja4aMH,
CIEAUTh 3a BBIIIOJHEHUWEM IUIAHA ACHUCTBHI W KOPPEKTHUPOBATH €ro, aJeKBaTHO
OLICHMBATh COOCTBEHHBIM BKIJAJ B JCSATEIBHOCTh TPYIIBI, BBICTPAUBaTh
KOMMYHHKATHBHOE B3aHMMOJICHCTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K konmy oOydenus B 9 Kjacce mpeaMeTHBIE Pe3yJbTaThl Ha YriayOJIeHHOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUM :

UCITIOJIB30BaTh MOHATHS (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUS, HEBECOMOCTb U MEPETPY3KH, LEHTP TAKECTHU, MEXaHUUYECKUE BOJIHBI, 3BYK,
uH(Pa3ByK U YIbTPa3BYK, AJNEKTPOMArHUTHBIE BOJHBI, PEHTTEHOBCKOE H3IIyYEHUE,
IIKaJa 3JIEKTPOMarHUTHBIX BOJIH, ICTOYHUKH CBETA, OJIM30PYKOCTb U 1aJIbHO30PKOCTb,
CHEKTpPbl UCIIYCKaHUS U MOTJIOLIEHUs, alb(da-, OeTa- U raMMa-u3IydyeHus, H30TOIBL,
AJIepHas U TEPMOsIIepHasi SHEPTreTHKA) U CUMBOJIMYECKHUH A3bIK (DU3UKU MPU PEIICHUN
y4eOHBIX U MPAKTUUYECKUX 33]1aY;

YBEPEHHO  pa3juyaTh  sIBI€HHUA  (paBHOMEpPHOE UM  HEpPaBHOMEPHOE
IPSAMOJIMHEWMHOE  JBWKEHUE, PABHOYCKOPEHHOE MPSAMOJIMHENHOE  JIBUJKECHHE,
cBOOO/JIHOE TMAJeHHE TeJ, JBWKEHHE II0 OKPYKHOCTH, B3aUMOJEWUCTBUE TeETI,
paBHOBECHE MATE€pUAIbHOM TOYKH, pPEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
KojebaTenbHOe  JBM)KEHHE  (FapMOHMYECKHE,  3aTyXalolllhe, BbIHYKIEHHBIE
KOJIeOaHMs1), p€30HAHC, BOJIHOBOE JIBHJKEHHE (PaclpOCTpaHEHUE U OTPaKEHUE 3BYKA,
uHTEepPepeHIs 1 TudpaKiKs BOJH), MPSIMOIHMHENHOE pacCIpOCTPAHEHHUE, OTPAKEHUE
U MPEJOMIICHUE CBETA, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JIOKEHHE OesIoro
CBETa B CHEKTP M CIOKEHUE CIEKTPAIbHBIX LIBETOB, €CTECTBEHHAS PAIMOAKTUBHOCTb,
BO3HMKHOBEHUE JINHEWYATOTO CIEKTpa HU3JIy4EHHs) 10 ONHUCAHHUIO UX XapaKTEpPHBIX
CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBICHUN B OKpPY>KaIOIIEM
Mupe (B TOM 4uciie (U3nUecKre ABJICHUS B IPUPOJE: NMPUIUBBI U OTJIUBBI, IBHKEHUE
miaHeT CoJHEYHOM CHCTEMBI, PEAaKTUBHOE [BH)KEHHE JKHUBBIX OpPraHU3MOB,
BOCIIPUSITUE 3BYKOB YKMBOTHBIMH, 3E€MJIETPSICEHUE, CECMUYECKUE BOJIHBI, IIyHAMH,
9XO0, [[BETA TEJI, ONTHYECKHE SIBICHUS B IPUPOJIE, OMOJIOTHYECKOE NEHCTBUE BUIUMOTO,
yIbTPaUOJIECTOBOTO U PEHTTEHOBCKOI'O M3JyUYCHHUH, €CTECTBEHHBIN palOaKTUBHBIM
(OH, KOCMHYECKHE JIy4H, PAAUOAKTUBHOE W3IyYEHUE NPHUPOAHBIX MHUHEPATIOB
NEHCTBUE PAIMOAKTUBHBIX U3TYYEHUH HA OPraHU3M YE€JI0BEKa), IPU 3TOM MEPEBOAUTD
MPaKTUYECKYIO 337]auy B y4eOHYIO, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKU)
(bU3NYECKUX SIBICHUM;

ONKCHIBaTh W3YYEHHBIE CBOWCTBA TEJI U (PU3NYECKUE SIBJICHUS, HCIOIb3YS
¢busznueckre BETUYUHBI (CPEAHSISI 1 MTHOBEHHAs! CKOPOCTh Tella PU HEPaBHOMEPHOM
JBIKEHUHU, YCKOPEHHE, IEPEMEIIECHUE IPU PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM
JBUYKEHUH, YTJIOBAsSI CKOPOCTh, LICHTPOCTPEMHUTENIBHOE YCKOPEHUE, CHIIA TPEHUS, CHIIa
YIOPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOIHOTO MaJICHHs, BEC TeJa, LIEHTP TSKECTU
TBEPAOrO Teja, UMITYJIbC TeJla, UMIYJIbC CUJIbI, MOMEHT CHJIbI, MEXaHUYecKas paboTa



¥ MOIIHOCTb, MMOTEHITMATbHAS SHEPTUS TeJa, MMOAHSITOTO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHIIMAJIbHASL DSHEPTHsl CXKaToOM MNpPYXUHBI, KUHETUYECKas DSHEPrus, IoIHas
MeXaHU4ecKasi JHeprusi, MepUoj U 4acToTa KoJeOaHui, nepruoi MaTeMaTUYeCcKoOro u
NPY>XUHHOTO MasiTHUKOB, JJIMHA BOJIHBI, TPOMKOCTh 3BYyKa M BBICOTa TOHA, CKOPOCTh
CBETa, IMOKa3aTeslb MPETOMIICHUSI CPEJlbl), MPU OMUCAHWU MPABUIBHO TPAKTOBATh
(GU3MYEeCKUN CMBICI MCIOJIb3YeMbIX BEJIMYMH, HUX OO0O3HAUYECHHS U €JIMHUIIBI
(GU3MYECKUX BEJIMYMH, HAXOIUTh (OPMYJIbI, CBSI3bIBAIOIIME JIAHHYIO (DU3NYECKYIO
BEIIMYMHY C JOPYTUMHU BEITUYHMHAMH, CTPOUTH TpadUKH H3YUYCHHBIX 3aBUCHUMOCTEH
(M3UYECKUX BEINYNH;

XapaKTEePU30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBJICHUS U TIPOIIECCHI, UCITOIB3YSI
3aKOH COXPaHEHUS SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIIUAT CYTIEPIIO3UITAN
CWJI, TIPUHITUIT OTHOCUTEIhHOCTH [ amwmites, 3axkoHsl HBIOTOHA, 3aKOH COXpaHEHHS
VMITYJIbCA, TEOPEMY O KHHETHYECKOM DHEPTHH, 3aKOH ['yKa, 3akoH bepHyiu, 3aK0HBI
OTpaXEHUSI U MPEJOMIICHUS CBETa, (POPMYITy TOHKOW JIMH3BI, IJIAHETAPHYIO MOJIEITh
aToMa, HYKJIOHHYIO MOJIeNIb aTOMHOTO s/Ipa, 3aKOHbI COXPAaHEHHUS 3apsI0BOTO U
MacCOBOTO 4YHCEJI TMpH SJIEPHBIX pEaKIMsIX, MPU 3TOM pas3inyaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €TI0 MAaTEMAaTUYECKOE BhIPAKEHUE;

CTpOUTH (HU3UYECKUE MOJCIU PEATbHBIX OOBEKTOB, IMPOIIECCOB U SIBICHHM,
BBIJICJISITH TNPU ITOM CYIIECTBEHHBIE U BTOPOCTENCHHBIE CBOMCTBA OOBEKTOB,
MIPOIIECCOB, SIBICHUMN, MPUMEHITh (GU3UUECKHUE MOJIEIH I O0BSICHEHUS (PU3UUECKUX
MIPOIIECCOB U PEIICHUsI YUEOHBIX 3a/1a4;

OOBSACHATHh (PU3UYECKUE SIBJICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIEC B
KOHTEKCTE CHUTyalluii TIPaKTUKO-OPUCHTUPOBAHHOTO XapakTepa, ©  pemiaTh
KaueCTBCHHBIC 3a/Jadyd, B TOM YHCJIE€ TPEOYIOIHNE YHUCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAYCHUM (PU3MUYECKHX BEIWYHH, MPH ATOM BBHIOMPATH aJICKBATHYIO
(UBUYECKYI0 MOJIENb, BBISBIATH MPUYWHHO-CIICICTBCHHBIC CBSI3M W BBICTPAUBAThH
JIOTUYECKYIO LIETOYKY PacCyXACHUM 13 2—3 11aroB ¢ ONOPOil Ha U3yUYE€HHBIE CBOMCTBA
bu3MYecKuX SIBICHUM, (PU3ndecKkrue 3aKOHbI, 3aKOHOMEPHOCTH W MOJIEIIH;

YBEPEHHO peliaTh pacu€THBIC 3a7a4d M0 U3y4aeMbIM TeMaM Kypca (Pu3uKH,
BBIOMpAs aJIeKBaTHYIO (PU3NYECKYIO MOJIENb, C UCIIOJIH30BAaHNEM 3aKOHOB U (POPMYII,
CBS3BIBAIONIUX (PU3MUECKHE BEIMUUHBI, 3alIUCHIBATH KPATKOE YCIOBHUE U Pa3BEPHYTOE
pEeIIeHNe 3a7]a4M, BBISBIIATh HEIOCTAIONUE WK U30BITOYHBIC JJAHHBIE, 000CHOBHIBATH
BBIOOp METOJa pelIeHHs 3aJa4dd, MCIOJIb30BaTh CIPABOYHBIE JIAHHBIE, MTPUMEHSThH
METO/IbI aHATTN3a PA3MEPHOCTEH, UCTIOIB30BaTh Tpad) MuECKre METOIbI PEIICHHS 3a/1a4,
MPOBOJUTH, ~ MaTEMaTHYCCKHWE  TMpPeoOpa3oBaHUS HW  pacuéTbl,  OICHWUBATH
PEATMCTHYHOCTh TOJYYCHHOTO 3HAYCHHUS (U3MYECKOW BEIMYMHBI W OIPEACIIATH
pa3MepHOCTh (U3HUECKONW BETMYUHBI, TTOJTYICHHOU MPHU PEIICHUH 33]1a4H;

pacno3HaBaTh MPoOOIEMbl, KOTOPHIE MOKHO PEIIUTh MPU MOMOUIU (PUZNYECKUX
METO/IOB, M TpeajaraTb OPUEHTUPOBOYHBIM CHOCOO peElIeHHs, B ONUCAHUU
MCCJICIOBAHMS PACTIO3HABATH MPOBEPSIEMOE MPEIONIoKeHNE (THIOTE3Y), OIICHUBAThH
MIPaBUIILHOCTH MOPSAKA MPOBEICHUS UCCIIEIOBAHNS, HHTEPIIPETUPOBATD MOJTYICHHBIN
pe3ynbTar;

MPOBOJIUTH OMBITHI 1O HAONIOACHHUIO (DU3MUECKUX SBICHUM WU (HU3HYECKUX
CBOMCTB Ten (M3ydeHwe BTOporo 3akoHa HproTOHa, 3aKOHA COXpaHEHUS SHEPTUH,
3aKOHA COXPAHECHHS HMITYJIbCa, JIEWCTBHE 3aKOHa bepHy/UIM W BO3HMKHOBEHUE



NOIEMHON CHIIBI KpbLIa, 3aBUCUMOCTD TIepro/ia KoeOaHni Mpy>KHHHOTO MasgTHUKA
OT MaccChl Tpy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT aAMILTUTYIbl MajbIX
KoJ1e0aHM, TPSIMOJIMHENHOE PacIpOCTpaHEHUE CBETA, pas3sioKeHUe Oenoro cBera B
CHEKTP, U3yUEHHUE CBOMCTB N300paKEHUsI B TUIOCKOM 3€pKaJie U CBOMCTB U300paKeHUs
npenMeTa B coOuparomieit JTnuH3e, HaOJI0IeHUE CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB
U3NydeHus): (QopMyJIHpOBaThH MPOBEPAEMOE MPEANONOKEeHHe (TUIOTe3y) O
BO3MOXHBIX Pe3yJibTaTax HaOJIOJCHUM, CaMOCTOSTENIbHO COOMpaTh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OPYIOBaHMS, OMUCHIBATH XOJ OMbITA W (POPMyIHPOBATH
BBIBOJIBL;

OPOBOAUTH TPHU HEOOXOJUMOCTU CEPUI0 TMPSAMBIX H3MEPEHUMH, OIpenesss
CpellHEe 3HAUCHHE M3MEPSEMON BEIUYMHBI U ONPENEIsis MOIPEIIHOCTh PE3yJbTaTOB
NPSAMBIX U3MEPEHUI, 0OOCHOBBIBATH BHIOOP CcriocoOa M3MepeHus (M3MEPHUTEIHLHOTO
npudopa);

IPOBOJUTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BETUUYMH (CPEHSS CKOPOCTh U
YCKOpPEHUE Tejia IPU PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHUE CBOOOTHOTO MaJCHMS,
KECTKOCTh NMPYKUHBI, KO3(PPUIMEHT TPEHUsI CKOJIbKEHUS, MEXaHUYecKasi paboTa u
MOIIIHOCTb, YacTOTa M MEpHoJ] KoJIeOaHUH MaTeMaTHYeCKOro U MPYKUHHOTO
MasiTHUKOB, (POKYCHOE pacCTOSTHUE COOMparoIied JIMH3bI U €€ ONTHYecKas CHia,
paZMoOaKTUBHBIM (POH) € HMCHOJIB30BAaHUEM AaHAJOTOBBIX U IUPPOBHIX NPHUOOPOB:
00OCHOBBIBaTh BEIOOP METOJ1a U3MEPEHUS, IJIAHUPOBATH U3MEPEHUS, CAMOCTOSTEIILHO
coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, BBIYMCISATh 3HAUYEHHUE BEIUYMUHBI U
aHAJIU3UPOBaTh TMOJYYEHHBIE PE3yJbTaThl, OLEHUBASI MOrPELIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPECHUM;

IPOBOJUTH 3KCHEPUMEHTAIBHBIE HCCIIEIOBAHUS 3aBHCHUMOCTEN (PU3HMUECKUX
BEJIMYMH (3aBUCUMOCTh MYTH OT BPEMEHHM MpPH PABHOYCKOPEHHOM IBMXKEHHH 0e€3
HayaJlbHOU CKOPOCTHU, 3aBUCUMOCTb CHJIbI TPEHHSI CKOJIbKEHUS OT CUJIbl HOPMAJILHOTO
JaBJICHUsA, MepHoAa KojieOaHM MAaTeMaTH4YeCKOro MasTHHKA OT JJIMHBI HHTH,
orpesiesieHue YCKOPEHUs CBOOOHOTO MaJeHHUsI, UCCIeI0BaHUE U3MEHEHHSI BEIMYMHbI
Y HanpapJeHHUs] UHIYKIIMOHHOTO TOKa, 3aBUCHUMOCTh YIJla OTPaXEHUS CBETa OT yIJia
naJeHUs, yIiia IpeJoMIICHHUS OT YIJia aJeHHsl CBETOBOIO JIy4a, UCCIIEOBAaHUE TPEKOB:
M3MEPEHUE YHEPTUHU YACTHUIIHI IO TOPMO3HOMY TyTH (110 (hoTorpadusiM)): COBMECTHO
c yuureneMm (opMyIHpoBaTh 3ajady M THIIOTE3y HCCIEIOBAaHUS, CaMOCTOSITEIbHO
IUIAHUPOBAaTh HCCIIEIOBAaHUE, CaMOCTOSITEIbHO COOMpaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY, MPEACTABIIATh MOJYYEHHbIE 3aBUCUMOCTU (PU3NYECKHUX BEJIMYMH B BHJIE
Tabnul U rpauKoB, OLEHUBATHh MOTPEIIHOCTH, AENATh BBIBOJBI MO pPE3yJbTaTaM
MCCJIEI0BAHNUS;

coOoaTh mpaBuia 0O€30MacHOro Tpynaa Ipu pabore ¢ J1abopaTOPHBIM
000opy10BaHUEM;

XapaKTEepU30BaTh MPUHILHUIBI JEHCTBUS U3YYEHHBIX NMPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLECCOB C OMOPOM HA UX ONHUCAaHUA (B TOM YHCIIE:
COUAOMETp, JATYUKHU MOJIOKEHUS, PACCTOSHUA M YCKOPEHUs, PAaKeTa, 3XO0JIOT, OYKH,
nepuckorn, (QoroanmnapaT, MHKPOCKOI, TEJECKOI, OINTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUS O CBOMCTBAxX
(bU3MYeCcKuX SBICHUN M HEOOX0auMble (PU3HUECKIE 3aKOHOMEPHOCTH, UCIIOJIH30BAThH
CXeMbl ¥ CXEMaTHYHble PUCYHKH H3YYCHHBIX TEXHHUYECKHX  YCTPOWCTB,



M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMUYECKUX TMPOIIECCOB MPU PEUICHUH y4eOHO-
NPAKTUYECKUX 3a/1a4, ONTUYECKUE CXEMBbI JIJISl IOCTPOCHUS U300paKEHUN B IIIOCKOM
3epKajie U coOuparoiei JMH3e;

NPUBOAUTH MPUMEPHI (HAXOIUTh MHMOPMAIIMIO O MPUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUsl (M3MUYECKUX 3HAHUN B TMOBCEIHEBHOW XU3HU JUIsi OOECreYeHHs
0e3omacHOCTH MpuU OOpallleHHuH C MpUOOpaMu U TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUsl 3JI0POBbSI W COOJIIOJICHHS HOPM DKOJIOTMYECKOrO TIOBEICHUS B
OKPYXaroUIEH CpeIe;

OCYULIECTBJISITh MOUCK MHPopMauuu (u3nueckoro coaep:kanus B MHTtepHeTe,
CaMOCTOSITENIbHO (OPMYIUPYsl TOUCKOBBIM 3ampoc, HAXOAWUTh IMYTH OINpEACTICHUS
JIOCTOBEPHOCTH TIOJIyYeHHOW HWHGOPMAIMK Ha OCHOBE WMEIONTUXCS 3HAHUN U
JOTOJTHUTEIBHBIX HICTOYHUKOB;

UCIIONB30BaTh TMPH BBIMOJHEHUH YUYEOHBIX 3aJaHUil HAyYHO-TIOMYJSPHYIO
auTepaTypy (U3MUECKOro COJep’KaHus, CIPaBOYHbIE MaTepHallbl, PECYpChbl CETU
WuTepHer, Bianerh MNpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, IPeoOpa3oBaHUs
uH(GOpMaIMU U3 OJJTHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE€ IHCbMEHHBIE WU YCTHBIE COOOIIEHUS Ha OCHOBE
uH(GOpPMallUU W3 HECKOJIBKMX HMCTOYHHUKOB (PU3UYECKOTO COJEp)KaHHUs, MyOJIUYHO
IIPEACTABIIATh PE3YJIbTaThl IMPOEKTHOM WA HCCIENOBATEIBCKOW NEATEIBHOCTH NpU
3TOM I'PaMOTHO MCIOJIb30BaTh U3YUEHHBIN NOHATUIHBIN annapar U3y4aeMoro pasjeia
(U3MKM W CONPOBOXKJATh BBICTYIUIEHWE MpPE3eHTalUueld ¢ YYETOM OCOOEHHOCTEN
ayJIMTOPUH CBEPCTHUKOB.



TemaTnyeckoe IJIAHKPOBaHHE

8 kiacc
Ne Pasnen u Ttema KonuyectBo HeﬂTeﬂbHOCTf YUHTEA € yHETOM JJ1eKTpOoHHbIe (HU(POBbLIE)
n/n NMpOrpaMMbl paboucii nporpavm1 o0pa3oBaTeIbHbIE pecypchl
BOCIMTAHUS
Paznes 1. TensioBble siBJIeHUs
1.1 | Crpoenne u|b [IpuBnekarsb BHMMaHue | bubmmoreka [{OK

CBOIICTBa BeIIeCTBa

Y9EHHKOB K  IICHHOCTHOMY
aCIMeKTy H3y4aeMbIX Ha YpPOKE
SIBJIEHUM, TOHATUIN, TPUEMOB

https://m.edsoo.ru/7f41646e

1.2 | TemioBsle 33
MPOIIECCHI

PeanuzoBbiBaTh
BOCIIMTATEIBHBIC BO3MOXKHOCTHU
B Pa3IUYHBIX BUJIaX
JIESTEIbHOCTH ~ YYaluXxcs CO
CJIOBECHOM (3HAKOBOIT) OCHOBOIA:
BBIBOJII M JIOKa3aTeJIbCTBO
dopmyn, anHamm3  ¢opmyd,
perreHue TEKCTOBBIX
KOJINYCCTBCHHBIX u
Ka4C€CTBCHHBIX 3ajJga4,
BHITIOJTHEHHE  3aJlaHuil  TI0
pa3rpaHUYCHUIO TOHATUN

Bbu6nuoreka IJOK
https://m.edsoo.ru/7f41646e

Hroro mo pasneny 39

Paznen 2. DaekTpuyeckne 1 MATHUTHBI

€ SAIBJICHUSA

2.1 | Dnexkrpudeckue 9
3apsizbl.

3apsoKeHHBIE Tena U
UX B3aUMOACHUCTBUS

Peamm3oBEIBaThH

BOCIIUTATEIbHBIE BO3MOKHOCTHU
B Pa3sIUIHBIX BUIAX
JIEATENIbHOCTH ~ yYalluxcs Ha
OCHOBE BOCTIPUSITHS 3JIEMEHTOB

Bubnuoreka IJOK
https://m.edsoo.ru/7f41646e

ACATCIIBHOCTH  yHalllUXCAd  Ha
OCHOBC BOCIIpUATHA DJICMCHTOB
I[GflCTBI/ITGIILHOCTHl HU3YUCHUEC

JEUCTBUTEIILHOCTH: aHanu3
NpoOJIEMHBIX CUTYaIUH
2.2 | IlocTossHHBIH 31 PeanuzoBbiBaTh bubmnoreka LIOK
ANEKTPUIECKUN TOK BOCIIUTATENbHBIE BO3MOXKHOCTH | https://m.edsoo.ru/7f41646€
B Pas3IUIHBIX BHJIAX

mpooieMax, CBSI3AHHBIX  C
Hay4YHBIMHU OTKPBITUSMH,
M3y4yaeMbIMU Ha YPOKE

ycTpoiicTBa  TpUOOpPOB  TIO
MOJIENIAIM M YepTeRKaM
2.3 | MarautHsle 11 AKUEHTUPOBAThH BHuManue | budmmnoreka IJOK
SIBJICHHS yyalMxcs Ha HpPaBCTBEHHBIX | https://m.edsoo.ru/7f41646e

2.4 | DnekrpomarHuTHas | 7

Pa3BuBaTh y  HLIKOJIBHHUKOB

bubmnuoreka LIOK

WUHTYKIIHS MO3HABATENBHYI0  aKTUBHOCTb, | https://m.edsoo.ru/7f41646e
CaMOCTOSITENTEHOCTD,
MHUIIAATHBY, TBOPYECKHE
CIIOCOOHOCTH
HWroro no pazneny 58
IloBTOpeHne u 06001meHHE
3.1 | IloBTOpenue u|b bubnuoteka IIOK
000011IeHKE https://m.edsoo.ru/7f41646e
Wtoro no pasneny 5
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9 kiacce

Ne
n/n

Pa3nes u Tema
NpPorpamMmsI

KoanuecTrBo
4acoB

JesiTeJIbHOCTD YUHTeIs ¢
y4érom paboueii mporpaMMsl
BOCIIUTAHUS

DyekTpoHHbIe (1U(ppoBLHIE)
o0pa3oBaTelbHbIE pecypChl

Pa3gen 1. Mexanuueckue siB

JICHUS

1.1 | Mexanuyeckoe
IBIDKEHHE U CIIOCOOBI
€ro onucaHus

30

PeanuzoBbiBaTh
BOCIHTATENbHbIE
BO3MOKHOCTHU B Pa3JIMYHBIX
BUAAX JEeSITEbHOCTH
yYallUXcsi CO  CIIOBECHOM
(3HaKOBOI1) OCHOBOI1: BBIBOJIBI
W J0Ka3aTeNnbCTBO (hopmyir,
aHamm3 (opMyl, perieHue
TEKCTOBBIX KOJIMYCCTBCHHBIX
)41 Ka4€CTBCHHBIX 3ajaad,
BBIIIOJIHEHHE  3aJaHUil IO
pasrpaHU4YECHUIO TOHATHI

bu6nmoreka IJOK
https://m.edsoo.ru/7f41646e

1.2 | B3aumouneiicTBue Ten

18

PeanuzoBbiBaTh
BOCIUTATEIbHBIE
BO3MOKHOCTH B Pa3IUYHbIX
BHJIAX JIEATEIIbHOCTH
yJammxcs Ha OCHOBE
BOCIIPUSTHUS 3JIEMEHTOB
JEeHCTBUTEIBHOCTH:
U3y4YeHHE yCTpoOCTBa
mpuOOpOB 1O MOJEISIM U
yepTeKam

bubmnuoreka LIOK
https://m.edsoo.ru/7f41646e

1.3 | 3akoHBI COXpaHEHUSI

15

Peanu3oBbiBaTh
BOCITUTATEIIbHBIC
BO3MOKHOCTH B Ppa3JIMYHbBIX
BUJIaX JeATEITLHOCTH
y4almxcs Ha OCHOBE
BOCHPHUSATHUS JJIEMEHTOB
JEUCTBUTEIBHOCTH:  aHAIU3
MPOOJIEMHBIX CUTYAIMH

bubmuoreka LIOK
https://m.edsoo.ru/7f41646e

Hroro no pazgeny

63

Pa3nen 2. Mexannueckue Ko

J1e0aHHus U BO

JIHBI

2.1 | Mexannueckue
KoJIeOaHus

8

PeanuzoBbiBaTh
BOCIHMTATEIbHBIC
BO3MOXKHOCTH B Pa3IUYHBIX
BHJIAX JIeSITeNbHOCTH
yYaluxcsi CO  CJIOBECHOH
(3HaKOBOI) OCHOBOM: BBIBOJIBI
U J0Ka3aTeNbCTBO (hopmyir,
aHanmm3 (opMyl, pelieHue
TEKCTOBBIX KOJIHMYCCTBEHHBIX
M Ka4yeCTBEHHBIX  3ajady,
BBINIOJTHEHWE  3alaHuil  TI0
pa3rpaHUYeHUIO MOHATHI

bubmuoreka LIOK
https://m.edsoo.ru/7f41646e

2.2 | Mexaunueckue

BOJIHBI. 3BYK

10

Onwmpatbcsi Ha SKU3HEHHBIH
ONBIT YYalIUXCs, NPHUBOAS
JIeiCTBEHHBIC MIPUMEPHI,
o0Opa3el,  meradopel  H3
ONMM3KMX MM KHHT, (pUIBMOB,
MYJIbT(QUIBMOB,
KOMIBIOTEPHBIX HIP

bu6nmoreka [JOK
https://m.edsoo.ru/7f41646e

Hroro no pazaeny

18




Ne
n/n

Pa3nes u Tema
NMPOrpamMMbl

KoamuecTrBo
4acoB

JesiTeIbHOCTD YUUTENS ¢
y4érom paboueii NporpaMmsl
BOCIIUTAHHSA

DJleKTpoHHbIE (LM(POBbIE)
o0pa3oBaTre/ibHbIE pecypChl

Pazgen 3. DileKTpOMArHUTHOE 110Jie H 3JIEKTPOMArHHTHbIE BOJIHBI

3.1 | DaeKTpOMarHuTHOE 6 AxnienTupoBath  BHUMaHHe | bubnmoreka [{OK
oJie 5 yyaluxcss Ha HPaBCTBEHHBIX | hitps://m.edsoo.ru/7f41646e
3JIEKTPOMarHUTHEIC nmpoOyieMax, CBSI3aHHBIX C
BOJTHBI HAYYHBIMU OTKPBITHSIMH,
M3y4aeMbIMH Ha YpOKe
Wroro no pazneny 6
Pasnes 4. CBeTOBBIE IBJICHHSA
4.1 | 3akoHBI 8 PeanuzoBeIBaThH bu6nmoreka [JOK
pacnpocTpaHeHHs BOCITUTATEIIbHBIC https://m.edso00.ru/7f41646e
cBeTa BO3MOXHOCTH B Pa3IHYHBIX
BHJIAX JIESITEITBHOCTH
yYaImxcs Ha OCHOBE
BOCTIPHSTHS JJIEMEHTOB
JIEUCTBUTEIBbHOCTH:
H3yUYCHHE ycTpoiicTBa
npuOOpPOB 1O MOJEISAM H
YyepTrexam
4.2 | JIua3el ¥ ontuueckue | 6 PeanuzoBeIBaThH Bubnuoreka IJOK
npudopbI BOCIUTATEIbHBIC https://m.edsoo.ru/7f41646e
BO3MOXKHOCTH B Pa3IUYHBIX
BUIaX JIESITSIbHOCTH
yyaluxcss CO  CIOBECHOM
(3HaKOBOM) OCHOBOM:
camocTosTeabHas paboTa ¢
YIeOHUKOM, pabota c
HAYYHO-TIOMYJISIPHON
JUTepaTypor,  OTOOp W
CpaBHEHHE Marepuana Io
HECKOJBKHUM UCTOYHUKAM
4.3 | Pasnoxenune  OGenoro | 2 OpraHun3oBbIBaTh bubnuoreka LJOK
CBETA B CIIEKTP HHANBUAyaATbHYI0 yuebHyro | https://m.edsoo.ru/7f41646e
JICSITENIBHOCTh
Hroro mo paznemy 16

Pa3nen 5. KBanToBbIe IBJICHHUSA

5.1 | Ucnyckanue u|4 Peanu3oBbiBaTh Bubmuoreka [JOK
IIOTJIOLIIEHNE cBeTa BOCIIUTATEIbHEIE https://m.edso0.ru/7f41646e
aTOMOM BO3MOKHOCTH B Pa3IMYHBIX

BUJIaX JIeSITENTBHOCTH
yUaIuxcs Ha OCHOBE
BOCHPHUSATHUS JJIEMEHTOB
JEeUCTBUTEIBHOCTH:  aHAIIU3
MPOOJIEMHBIX CUTYAIMH

5.2 | Crpoenne aromHoro | 5 PazeuBath y mikonbHUKOB | bubmmoreka [JOK

aapa MO3HABATENBHYIO https://m.edso0.ru/7f41646e
AKTHBHOCTb,
CaMOCTOSITENBHOCTb,
WHHIMATHBY, TBOpYECKHE
CHOCOOHOCTH

5.3 | SlnepHble peakiuu 7 Nuaununposathb u | bubmmoreka [{OK

MOJIIEP/KUBATh https://m.edso0.ru/7f41646e
HCCIIEI0BATENBCKYIO
JeSITENIBHOCTh  YYAIIUXCS B

paMKax pcajm3anumn




IleﬂT CJIBbHOCTD YUHTEJIA €

Ne Pa3zngen u Tema KoanuecTBo e . DJleKTpoHHbIE (LM(POBbIE)
n/n NMPOrpamMMbl 4acoB Yu€rom padouei nporpaMme! o0pa3oBaTre/ibHbIE pecypChl
BOCIIMTAaHUA
WHIABUAYATBHBIX u
IPYIIOBBIX
HCCIIEA0BATEIbCKIX
ITPOEKTOB
Utoro no pazneny 16
IToBTOPHUTEILHO-00001IAI0IINI MOTYJIb
6.1 | MexaHuueckue 6 PeanuzoBriBaTh Bbubmuoreka LIOK
SIBIICHHS BOCIIMTATEIBHEIE https://m.edsoo.ru/7f41646e
(TIOBTOPHTEIILHO- BO3MOXHOCTH B Pa3IHUYHBIX
o0oO0maromii BHJIAX JIESITEIbHOCTH
MOJyJIb) y4alUxcsi CO  CIIOBECHOU
(3HaKOBOM) OCHOBOM:
CHUCTeMaTH3alusl  y4eOHOTO
Matepuaia
6.2 | TemmoBele  siBICHHS | 3 PeanuzoBeiBaTh bubmuoreka LIOK
(TTOBTOpHTEIBHO- BOCITUTATEIHHBIC https://m.edsoo.ru/7f41646e
00001aronmin BO3MOXKHOCTH B Pa3IUYHBIX
MOJTYJIb) BHIAX JIEATEIbHOCTH
yUYalumxcs CO  CIOBECHOM
(3HAaKOBOM) OCHOBOM:
CUCTEMAaTH3allus  y4eOHOro
Martepuaa
6.3 | DnexTpoMarHuTHBIE 3 Peann3oBriBaTh bubmmotexa [{OK
SIBJICHUS BOCITUTATEIHHBIC https://m.edsoo.ru/7f41646e
(TIOBTOPHUTEIILHO- BO3MOXKHOCTH B Pa3IUYHBIX
00001IaroIui BUIAX EATEIILHOCTU
MO/JTYJTb) yyaluxcs CO  CIOBECHOM
(3HaKOBOIA) OCHOBOM:
CUCTEMAaTH3alus  y4eOHOro
MaTepHana
6.4 | CBeroBBIC sBiieHus | 1 PeanuzoBbiBaTh bubmuoreka LIOK
(TOBTOpHTEITBHO- BOCITUTATEIIbHBIC https://m.edso0.ru/7f41646e
0000 IAFOIIHI BO3MOXHOCTH B Pa3THYHBIX
MO/TYJTb) BHJAX JICATEILHOCTH
y4yalmxcsi €O  CIIOBECHOM
(3HaKOBOIA) OCHOBOM:
CUCTeMaTh3alusl  y4eOHOTo
Martepuasa
6.5 | IToBropenue u|4 Peann3oBbiBaTh Bubmuoreka [JOK
00001eHne BOCIIUTATEIbHEIE https://m.edso0.ru/7f41646e
BO3MOXHOCTH B Pa3THYHBIX
BHIAX JIEeATEIbHOCTH
y4yaluxcsi €O  CIIOBECHOM
(3HAKOBOIA) OCHOBOM:
CHUCTEMAaTH3alusg  y4eOHOTO
MaTtepuaja
Wroro no pazneny 17
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