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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «dDusukar.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi ¥ OpPraHu3alyi0 H3y4eHHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHus, a TakKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpuMEpPHYIO MOCIeA0BaTEILHOCTh
U3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl IO Y4EOHOMY IIPEIMETY.

®duzrka SABISETCS CHUCTEMOOOpA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpadueii, BHOCUT BKJAJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa,
IpPEeNoCTaBsieT HauOoJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUA, TO €CTh CII0CO0Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpnHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHMsI COCTOMT B (POPMUPOBAHUHU €CTECTBEHHO-HAyYHON TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMITETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOT'O UCCIEIOBaAHUS;
WHTEPHPETUPOBATh JaHHBIE M MCIOJb30BaTh HAy4yHbIE JOKa3aTeabCTBA IS
MIOJTYYCHUS BBIBOJIOB.

[lenn wusyueHus GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuum npenogaBanust yueOHoOro mnpeamera «®Pusnka» B
oOpa3zoBaTeNnbHBIX oOpraHuzamnusx Poccuiickoit ®Dexaepanuu, pean3yrOUIIX
OCHOBHbBIE  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nexadps 2019 r. Ne [1K-4BH).

Henan nzyyenus Gpuankm:
npuoOpeTeHNe MHTEpeca U CTPEMJICHUS OOYYAIOMIMXCS K HAayYHOMY H3YUYECHHIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HaHUSA W (OPMHUPOBAHUE
MCCJIEI0OBATEIBLCKOTO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;
dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa M3yYeHUsS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE TPEACTAaBICHUNH O pPOIM (QU3UKA I Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;
pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cepax Oyaymend MnpopeccuoHaIbHOU
JESTEIIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOJATOTOBKA K JalIbHEHIIEMYy OOY4YEeHHIO B
HTOM HAIPaBIICHUU.

JlocTikeHne 3TUX Lened nporpamMmbl 1o (U3HKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:
npUOOpETEeHNE 3HAHUM O AMCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHMYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHUSIX;

NpUOOpPETEHNE YMEHHMM OIUCHIBAaTh U OOBACHATH (PU3UUYECKHE SIBICHUS C
UCITIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHUM;

OCBOCHHME METOJOB pPEUIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C MCMOJIb30BAHHEM
bu3HYEeCKUX MOJIENIeH, TBOPUYECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHM HAOIIOJATh TPHUPOJHBIC SIBICHUS U BBITIOJHATH OIBITHI,
n1abopaTopHble padOThl U 3KCHEPUMEHTAIBHBIE HCCIEAOBAHUS C HUCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB paboThl ¢ MH(OpMaLUEe (PU3MIECKOTO COAEP KaHusI, BKIIHOYas
WH(OPMAITUI0O O COBPEMEHHBIX JOCTIKEHUSX (PU3MKH, aHAIM3 U KPUTHUIECKOE
OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO cdepamu MpodecCHOHATBHON IeATeIbHOCTH, CBS3aHHBIMH C
¢u3MKONW, W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKEHUSX
(bu3MYEeCcKO HAYKH.

Ha w3yudenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B Heneno).

[Ipennaraemseiii B mporpamMMe mo (pusmke mnepeueHsp J1abopaTopHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
oOyJaroluxcs, CIUCKa HKCIEPUMEHTAIbHBIX 3aJaHMM, MpenIaraéMblX B pamKax
OCHOBHOT'0 FOCYAapCTBEHHOI'0 dK3aMeHa 10 (U3HKeE.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBIICHUS:
MEXaHUYECKHUE, TEIIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuUznyeckue
npubopsl. [lorpentHocts u3mMepeHuit. MexxayHapoaHas cuctemMa eIMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EcTecTBEHHO-HAYUYHBIM METOJl IMO3HAHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaeMoro aByieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ IOMOUIbIO MOJIETIEH.

Jlemoncmpayuu.

MexaHuueckue, TEMIOBbIE, JEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
®duznyeckrue MNpuOOPHl U TMpoLEaypa MPSMBIX HW3MEPEHHA aHaJOrOBbIM H
U (POBBIM PUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

Omnpenenenre 1EHb AeEHUS Kbl U3MEPUTEIBHOI0 Ipudopa.

N3mepeHne pacCcTOSHUIN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Omnpenenenue pasMepoB MaJIbIX TEJ.

N3mepeHne temmnepaTypbl MpPU MOMOIIU KUJKOCTHOTO TEPMOMETpPA U JIaT4MKa
TEMIIepaTyphl.

[IpoBeneHne nccieIoBaHus MO MPOBEPKE TMIOTE3Bl: NAIBHOCTh IMOJETA IIAPHKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM 00JIbIIIE, YeM OOJIbILIE BHICOTA MTYCKA.

Paznen 2. IlepBoHayajibHbIEe CBeE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
TeMriepaTtypoil. bpoyHoBckoe mBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JIBUKEHUS.
HaGmonenne nuddysuu.



HaGnronenue sBiieHMA, OOBSCHSIONMIUXCS TMPUTHKEHUEM WIA OTTATKUBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).
OneIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nen 3. JIBuskeHHe 1 B3aUMOJAECTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JBUKEHHUSL.

SBnenue wuHepuuu. 3aKOH WHEpUMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BelleCTBa.

Cuita Kak XapakTepUCTHKaA B3auMoAeucTBHs Tesl. Criia ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS M CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpeHUe B IPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HaOmroienre MexaHu4ecKoro IBUKEHUS Tea.

N3mepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKEHHSI.
HabGnronenue siBjieHUST HHEPIIHH.

Hab6nronenune n3MeHeHust CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.
CpaBHeHHME Macc 0 B3aUMOJICHCTBUIO TET.

CoxeHune CHJI, HaIllPaBJICHHBIX 11O OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimaol.

OnpeneneHue CKOPOCTU PaBHOMEPHOTO JBUKEHUS (IIApUKA B HKUIKOCTH, MOJEIU
AIEKTPUYECKOTO aBTOMOOMIIS M TakK Jiajee).

Onpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUSI OpyCcKa WIIM IIapUKa 10 HaKIOHHOU
IIJIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (nedhopMariii) IpyKUHBI
OT IPUJIOKEHHON CUJIBL.

OMnbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBKEHHUS OT BECA TeNa
Y XapakTepa COMPUKACAOIINUXCS TOBEPXHOCTEM.

Pa3znea 4. JlaBjieHue TBEPABIX TeJl, JKMAKOCTEH U ra3os.

JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus



TBEPABIMHU TEJIAMH, KUIKOCTAMH M rasamu. 3akoH Ilackand. [IHeBmaTmueckue
MaIIMHbI. 3aBUCUMOCTh JAaBJICHHS >KHJIKOCTH OT TINyOuHBL. [ 'mapoctatuyeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3NyIIHOM 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue arMmochepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC()EpHOTro JAaBIEHUSI OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTbB AABJIEHUSA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CUJIBI OT O0OBEMA MOTrPYKEHHOM 4YacTH Tena M
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITANKHUBAIOLIEN CUIIBI BECY BBITCCHEHHOU JKUIKOCTH.

VYcioBue IUIaBaHUS TEJI: IUIABAHUE WM TOTPYXKEHUE Tell B 3aBUCUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TEJIA U JKUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJE€ OT 00BbEMa MOTPYKEHHOW B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOIIECH CUJIbI, JEUCTBYIOUIEH HA TEJNO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEN CHJIBI, JCHUCTBYIONIEM HAa TEIO B
YKUJIKOCTH, OT MACCHI TeJa.

OMnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAIKMBAIOIIEH CUJIbI, JEUCTBYIONIEH
Ha TEJI0 B XHUAKOCTH, OT 00bEMA MOTPYKEHHOW B JKUJIKOCTh YAaCTU Tejla U OT
MJIOTHOCTH JKUJIKOCTH.

KoncTpynpoBanue apeomeTpa WM KOHCTPYUPOBAHHUE JIOJKU U OMNPENEIICHHE €&
IPYy30II0ABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTtbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecHsi peluara. [IpuMmeHeHHMe TmpaBWiIa paBHOBECHsI pbluara K OJOKY.
«3onoroe mnpaBwino» Mexanukd. KIIJ[ mnpocteix wmexanu3smoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.



Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHre 0JTHOTO BU/Ia MEXAHUYECKOW HEPTUH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimeul.
Omnpenenenve pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JABM)KCHHU TeNa II0
TOPU30HTATBHON OBEPXHOCTH.
HccnenoBanne ycioBHil paBHOBECHS pblyara.
N3mepenne KII/] HaKIIOHHOM MJIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.
8 KIIACC

Pa3znea 6. TeruioBbie sABJICHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopnenu TBEPAOro, SKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYISPHO--KHHETUYECKON TEOPUHU.
CmaurBaHUE U KaNWUISIPHBIE SIBJIEHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHHS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHHUsS BHYTPEHHEH OSHEpPrHUM:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEAAUH:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TernooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcainusa. Mcnapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BrnaxHocTs BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Ipunuuner pabotsl TermaoBbix aBurarenei KIIJ[ termoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO IBYKCHHSI.
HaGmonenne nuddysun.
HabGnronenue siBjeHUi cMaunBaHUs U KallWJUISIPHBIX SIBJICHHM.



HaOnronenue TenioBoro paciimpeHus Ted.
V3meHeHnue maBieHHWs ra3a MpPU HU3MEHEHHMHM O0BbEMAa W HArpEeBaHUM WIU
OXJIQXKJCHUU.
[IpaBuiia U3MEpEHUs TEMITEPATYPBI.
Buas! Tertonepenaym.
OxJtaykieHue Ipyu COBEPIIEHUH pabOTHI.
HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.
CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.
Hab6nronenue xumnenus.
HaGrogenue mocTossHCTBa TeMITepaTyphl MPH TIABICHUH.
Monenu TenJIOBBIX IBUTaTEICH.
Jlabopamopuvie pabomul u onvimel.
OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 0 HAOMIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEJ.
Omnpenenenue AaBiIeHUs BO3AyXa B OaJUIOHE IINPULIA.
OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHUS BO3JyXa OT €ro o0béMa H
HarpeBaHus WIN OXJIaXKICHUSI.
[IpoBepka ruMoOTE3bl JIUHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA J>XHJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
HabGmronenue n3MeHeHusl BHYTpEHHEN dHEPTUU TeJla B pe3yJibTaTe TEeIUIonepeiadn
¥ pabOThI BHEIIIHUX CHII.
HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W TOopsyei
BO/IBL.
OnpeneneHue KOJWYECTBA TEIUIOTHI, MOJYYEHHOIO BOJON MpPHU TEIIOOOMEHE C
HarpeThiM METAJUTMYECKUM LIUIUHAPOM.
Omnpenenenue yaelbHON TEIIIOEMKOCTH BEILIECTBA.
HccenenoBanue npoiecca UCIIapeEHNs.
Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIbJIA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpuuecKux 3apsaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. [lpuHimn
CYIIEpPIIO3ULINH 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
IIEKTPUUECKOTO 3apsiza.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOTO TOKA. JIEHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locimenoBatenbHOe W mapajuleNIbHOE  COCIMHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTpOABUIaTENb IOCTOSIHHOIO TOKa. MCIOnb30BaHME 3IIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.

DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.
Jemoncmpayuu.

DJeKTpu3anus Ted.

JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOUCTBO U JICUCTBUE JIEKTPOCKOTA.

DneKTpocTaTu4ecKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJIS.

M cTOYHMKHM TTOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3mepeHne Cuilbl TOKa aMIEPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSKEHUS BOJIbTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

B3aumopercTBre NOCTOSTHHBIX MATHUTOB.

MopaenupoBaHue HEBO3MOKHOCTHU Pa3IeIEHUs OJHOCOB MAarHUTA.



MopaennupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
OmneiT Dpcrena.
MarnuTtHoe 1oje Toka. DJIEeKTPOMAarHmT.
JleficTBHEe MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNeKTpOABUTATENb MOCTOSHHOTO TOKA.
HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.
OneiTel @apajes.
3aBUCMMOCTh ~ HAmNpaBJICHUs  HUHIYKIMOHHOTO TOKa OT  YCJIOBUH  €ro
BO3HUKHOBEHHUSI.
DIEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.
OnbITel IO HAOIOACHUIO AJICKTPU3ALINY TEJI UHIYKIIUEH U TIPU COTPUKOCHOBEHUH.
HccnenoBanne AeMCTBUS SJIEKTPUUYECKOTO MOJISI HA MPOBOAHUKH U TUAJICKTPUKH.
COopka 1 mpoBepka paboThI IEKTPUIECKOMN I[EMU MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.
N3mepeHue u peryJiupoBaHue HaPSKEHUS.
HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKA, MIAYIIErO0 Yepe3 Pe3ucTop, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
OnbITel, JIEMOHCTPUPYIOLIWE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COIMPOTUBIICHHS
MPOBOJHUKA OT €ro JIJTMHBI, IUIOMIAIU MTONEPEYHOT0 CEYEHUS U MaTepHaa.
[IpoBepka mpaBuiia CIOKEHUS HANPSKEHUN MPU MOCIEI0BATEIBHOM COCIMHEHUN
JIBYX pE€3UCTOPOB.
[IpoBepka npaBuia AJi CHIIbI TOKA MPU MapajuieIbHOM COCIUHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIIEMON HA PE3UCTOpE.
HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKa, HWAYIIETO 4Yepe3 JIAMIOYKYy, OT
HanpsHKEHUS Ha HEW.
Onpenenenue KIIJ[ narpeBarerns.
HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO TOJISI TOCTOSHHBIX MarHUTOB NMPU WX OOBEAUHEHUH U
pa3ieiICHUHN.
HccnenoBanre AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEl, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUS KATYUIKH C
TOKOM M MarHuTa OT CUJIbI TOKA 1 HaIlpaBJICHUS] TOKA B KaTYIIIKE.
N3yyenue AeicTBUS MAarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JIEKTPOIBUATATEIS.
N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.
OMNBITHI IO UCCIENOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHYKIIMU: UCCIIEIOBAHKE
M3MEHEHUH 3HaYeHUs U HaIpaBJICHUS] MHAYKIIMOHHOTO TOKA.



9 KIIACC

Pasznea 8. Mexanuyeckue siBJ1eHUsI.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCUéTa.
OTHOCHUTEIIBHOCTE MEXAaHMUYECKOrO JABWKEHUA. PaBHOMEpPHOE MNPSAMOJIMHEHHOE
nBukeHne. HepaBHoMepHOe npsMoianHenHoe aBrxeHue. CpeaHsass 1 MTHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mnpsiMosiMHENHHOe nBHkeHue. (CBoOOgHOE
nagenue. OnsITel ['amues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon u yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpetnit 3akon HerotoHna.
[IpyuHIMT CYyNIEpIIO3ULUU CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: Cuila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nageHus. JBwxenne mianetr BOKpyr Connuma. [lepBas kocmmyeckass CKOPOCTH.
HesecomocTh U nieperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE JBUYKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu U padotel. [loTeHunanbHast SHEPrusl Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEpPrus cxxaTol npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIMHU. 3aKOH COXPAHEHUs MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

HabGnrogenne MexaHnuecKoro IBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE IMyTEW U TPAEKTOPUIM JBHKEHUS OJHOTO U TOTO K€ TeIa OTHOCUTEIBHO
Pa3HBIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.

HccenenoBanne Npu3HaKkOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue nBM>XeHHs Tela 0 OKPY>KHOCTH.

HaGmroieHue MexaHW4YecKuX SBICHHMM, MPOUCXOJAIIMX B CHCTEME OTCuéra
«Tenexka» npu €€ pPAaBHOMEPHOM M YCKOPEHHOM [JBWXEHHH OTHOCHUTEIIBHO
KabuHeTa PU3MKU.

3aBUCUMOCTb YCKOPEHHUS TeJIa OT MacChl TeJla U ACHCTBYIOIIEH Ha HETO CHUJIBI.
HabroieHue paBeHCcTBa CHII ITPU B3aUMOJICHCTBUY TEII.

M3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.



[Iepenaua umMmysnbca npu B3aUMOJACHCTBUU TEIL.

[TpeoOpa3oBanHus SHEPTUU NPU B3AUMOACHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa IIPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.

HabitoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHEe MEXaHMYECKON SHEPTUU MPHU CBOOOTHOM MaJCHUH.

CoxpaHeHHE MEXaHUYECKON SHEpPrMM NpH JBWKEHUU Tella TOJ JEUCTBHEM
IPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JaJIbHEHUIIEro paBHOMEPHOIO JBH)KCHUS
HIapyuKa WIA TEIEKKH.

Omnpenenenue cpeiHEed CKOPOCTH CKOJBXEHUSI OpyCKa WM JBHXKEHHSI IIApUKa I10
HAKJIOHHOU IUIOCKOCTH.

Onpenenenue yCKOpeHUs Teaa IPU PABHOYCKOPEHHOM JBMKEHUU 110 HAKIIOHHOM
IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[TpoBepka rumoTesbl: €clii NMPU PABHOYCKOPEHHOM [BIKEHUM 0€3 HayalbHOMN
CKOPOCTH IIYyTH OTHOCSITCS KakK psAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIME
POMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIbl TPEHHUS CKOJBXEHHSI OT CUJIbl HOPMAaJbHOTO
JTABJICHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOTBKEHUSI.

Onpenenenne KECTKOCTU TPYKUHBI.

Onpenenenue pabOTbl CHIIBI TPEHUS MNpPU PABHOMEPHOM JIBXKEHHMHM Tela II0
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Omnpenenenre paboThl CUIIBI YOPYTOCTH MPHU MOABbEME Ipy3a C HCIOIb30BAaHHEM
HEMOJBUKHOTO U MOJIBUYKHOTO OJIOKOB.

N3yyeHue 3aKoHa COXpaHEHUs SHEPTHH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHU: IEPHO/I,
4acToTa, aMIUINTyAa. MaremMaTnyeckuil U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKECHHH.

3aryxawomnme — koseOaHus.  BbIHyXAeHHble — KoJjiebaHus.  Pe3oHaHc.
Mexanudeckue BoJHBI. (CBOWCTBA MEXaHMYECKMX BOJIH. IIponosbHble U
NornepeyHble  BOJHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacHpoCTpaHEHUS.
MexaHudecKkue BOJIHBI B TBEPAOM TEJI€, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpaxkeHue 3Byka. UH(ppa3Byk u
YJIBTPa3BYK.



Hemoncmpauyuu.

HabGnronenue xonedaHuii T€N MO IEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHY X IECHHBIX KOJIeOaHU U pE30HAHCA.

PacnipoctpaneHue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI1 pe30HaHC.

Jlabopamopnvie pabomul u onvimaul.

OmnpeneneHue 4acToThl U MEpUoIa KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.
OmnpeneneHne 4acTOThI U MEepUoIa KojieOaHU NPy KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepruoa KoaeOaHuid MOABEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHOJIa KOJIEOAHUN NPYKUHHOTO MAasTHHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH Tepuoa KojaeOaHui rpysa, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.

OneIThl, AEMOHCTPUPYIOIIME 3aBHUCUMOCTh Mepuofa KoJeOaHWd MpyKUHHOTO
MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKopeHHsi CBOOOTHOTO MaICHUSI.

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMarHuTHele  BOMHBL.  CBONCTBa
ANEKTpOMArHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.

CBoiICTBA PJIEKTPOMATHUTHBIX BOJIH.
BousiHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomel u onvimel.

N3yyeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIbI0 MOOUIIBHOTO TeleoHa.

Pa3nen 11. CBeroBbIe AIBJI€HHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBeETa. [IpsimonuHeHOE
pactipoctpanenue cBera. 3atmenust Connia u JIynsl. Otpaxkenue cBera. [1nockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH npenomiieHus cBeta. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. lCnoib30BaHWE TMOJHOTO BHYTPEHHEIO OTPaXKEHUS B
ONTHUYECKUX CBETOBOAAX.



Jluaza. Xom mydeit B gumH3e. OnTudeckas cucrtema (oToammapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak omnrnueckas cucrema. bims3opykocTts u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300paxkeHUH B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomienue ceera.

OnTryecKui CBETOBO/I.

Xop Jtydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Tosryuenue n300pakxeHUi ¢ TOMOIIBIO JIMH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.
Mopens riasa.

Pa3noxenue 6e10ro cBera B CIEKTP.

[Tosryuenue 6enoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopuvie pabomul u onvimaol.

HccenenoBanne 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETOBOTO JIy4da OT yTJjla MaJCHHUS.
N3yyeHune xapakTepucTUK U300paxKeHus MpeIMeTa B IIIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH yTIJIA IPEJIOMIICHHS! CBETOBOIO JIyda OT yIJia MaJIeHUs
Ha IPAHULIE «BO3AYX—CTEKIIO».

[Tomy4yenune n300pakeHU ¢ TOMOIIBIO COOUPAIOIIEH JIMH3HI.

Onpenenenue (OKYCHOTO pACCTOSHUSA U ONTUYECKON CHITbI COOMPAIOIIEH JINH3BI.
OnbITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnwITH IO BOCHPUSITHIO I[BETA MPEAMETOB MPH MX HAOIIOJCHUU Yepe3 I[BETOBBIC
(bUIBTPEL.

Pa3nen 12. KBanroBble IBJICHHUS.

OnwiTel Pe3epdopna u mianerapHas mojaenb atoma. Monens atroma bopa.
Hcnyckanue u norniomeHne cBeta aroMoM. KBaHThI. JIMHeYaThle CIEKTPHI.

PanunoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpateHus. [lepron monypacmnana aTOMHBIX sIED.

SnepHble peakuuu. 3aKOHbI COXPaHEHHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX sfep. CBsA3b MacChl W 3HEpruu. Peakuuu cHHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPaaMOaKTUBHBIX H3JIIyYEHHW HaA >KUBBIE
OpTaHU3MBI.



Hemoncmpauyuu.
CrexTpbl U3Ty4YeHUS U MOTJIONIEHUS.
CrexTpsl pa3IMYHbIX Ta30B.
CrnexTp BoJopoaa.
HabGmronenue TpekoB B kamepe Buinbcona.
PaboTa cuéTrunka HOHU3UPYIOMINX U3ITYICHUH.
Peructpanus n3nydeHus: IPUPOJAHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopnvie pabomul u onvimaul.

Habnrofgenue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: W3MEPEHHE SHEPTMM YACTHUIIBI M0 TOPMO3HOMY TyTH (T10
doTorpadusm).

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000TAONINN MOAYJIb TPEAHA3HAYCH /IJIsI CUCTEMAaTU3aIluN
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JAEATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUYECHHUH BCEro Kypca (DU3MKH, a TaKKe JIJIsi MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY Mo ¢u3uKe i O0O0ydaronuxcs,
BBIOPABIIINX ATOT yU4EOHBIHN MpeIMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00ecrneurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCJIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHHWS, peuaTrh 3ajJadyd, B TOM YHCIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia peann3yeTcs
32 CY€T TOro, 4YTO OOydYaroIuecs BBIMONHIIOT 3aJaHUsl, B KOTOPBIX UM
npeiaraeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAyYHO OOBSICHATH
dbuznYecKue SBJICHUS B OKPY’KArOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAYYHbIE METO/bI UCCIAEAOBAHUS (DU3NUECKUX SBJICHUN, B TOM
Yyucie Al IPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIuM.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3yIbTaTOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHuUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YacCTH:
1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:
— IIPOSIBIICHUE HHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOU
bu3nUecKoil HayKH;
— LIEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;
2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXKJECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TNPUMEHEHHUEM JIOCTUKEHUN
busuKy;
— OCO3HAaHHME BAXHOCTHU MOPAIBHO--3TUYECKUX TMPUHIUIOB B AEATEIbHOCTU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCIPUSATHE OSCTETUYECKUX KaueCcTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
ITIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMMO3HAHUA:
— OCO3HAaHME LEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOW JIO003HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIHCKON
JEATEIIbHOCTH;
5) popMuUpPOBaAHUSA KYJIbTYPbI 3I0POBbSI 1 SIMOIUOHAJILHOTO 0JIATOMOJIyYHS:
— OCO3HaHHME IIEHHOCTH 0e30macHoro oOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOrO0 TIOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;
— c(hopMupoBaHHOCTH HaBBIKA pedICKCUU, TPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U
TaKOTO € MpaBa y APyroro 4eioBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
— AaKTHMBHOE YYacTHE€ B PEUICHUH MPAKTUYECKUX 3ajJady (B paMKax CEMbH,
00pa30BaTeNbHOM OpraHU3allK, TOPOJa, Kpasi) TEXHOJIOTUYECKOW M COLUATbHON
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHMIM;
— UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBI3aHHBIX C (PU3UKOM;



7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpHUEHTalUs Ha TPUMEHeHHE (PU3NYCCKUX 3HAHUU JIJIs PEIIeHUs 3a/1a9 B 00J1aCcTH
OKpYXalolel Cpebl, IJTAaHUPOBAHUS TOCTYNKOB M OIEHKM HMX BO3MOKHBIX
MOCJIC/ICTBUM [ OKPY’KAIOIIEH CPEIbl;

— OCO3HaHHE TJIOOAIHHOTO XapakKTepa HKOJOTHMYECKHUX MpoOJeM MU TyTed Hx
pelieHus;

8) amanTanyMu K H3MEHSIOIMIMMCS YCJIOBHSIM COUMAJIBLHOM W TPHPOIHON
cpeabl:

— MOTPEOHOCTh BO B3aMMOJICCTBUU TIPU BHITIOJIHEHUH MCCIICAOBAHUN U TTPOCKTOB
(bu3nYeCcKol HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;

— TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4HCIIe (POPMYIUPOBATH
U], TIOHSATHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSAX;

— OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHWM M KOMIETEHTHOCTEW B 00JacTu
busuky;

— IJTAHUPOBAHKME CBOECTO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUIA;

— CTpEeMJICHHE aHAJIM3UPOBATH M BBISBIATH B3aMMOCBSI3U MPUPOBI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUIA;

— OLIEHKa CBOMX JEHUCTBUA C YYETOM BIMSHHUS Ha OKPYXAOUIYI0 Cpeny,
BO3MOKHBIX TJI00QIbHBIX TTOCICACTBHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHBIC NEHCTBYS,
KOMMYHUKATHBHBIC  yHHBEpPCAJIbHBIC  Y4YCOHBIC JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YI€OHBIC ICUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBuA:
BBISIBIISATH U XapaKTEPU30BaTh CYIIIECTBEHHBIC IPU3HAKH OOHEKTOB (SIBJICHUN);
yCTaHABJIMBATh CYIICCTBEHHBIM TpPH3HAK KjIacCU(UKAIIMK, OCHOBAHHS IS
0000IIIEHNS U CpaBHEHUS,
BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCcMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOIOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;



BBISIBJISITH MPUYMHHO--CIIEACTBEHHBIE CBSA3U MPU U3yUYeHUU QU3HUECKUX SBJICHUN U
MIPOIIECCOB, JENaTh BBIBOABI C HCIOJIB30BAaHUEM JEAYKTHBHBIX W HHIYKTUBHBIX
YMO3aKTIOU€HHU, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITUUHH;
CaMOCTOATENLHO BBIOMpaATh CHOCOO perieHust y4deOHoW Qu3nyeckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIECHUS, BHIOOp HambOOJee MOIXOSIIETO C
y4€TOM CaMOCTOATEIBHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:
MCII0JIb30BATh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTh MO CaMOCTOATENBbHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOKHbBIN
($u3nyeCKuil SKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAaHUE (PU3UUECKOTO SBICHMUS;
OLICHMBATh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh HMH(OPMAIHIO, MOIYyUYEHHYIO B
XO/JI€ UCCIEAOBAHMUS WA SKCIIEPUMEHTA;
CaMOCTOSITENILHO  (popMynHpoBaTh 000OIIEHHS U BBIBOABI IO pe3yJbTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;
POTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (PU3NYECKUX IPOIECCOB, a
Tak)K€ BBIJIBUTATh TPEAMOJIOKEHUSI 00 HMX pPa3BUTHH B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.

Pabora c nundopmanueii:
IPUMEHATH Pa3jIMyYHble METObl, MHCTPYMEHTHI U 3alPOChl MPU MOUCKE U O0TOOpE
uHQOpMaAlMU WM JAHHBIX C Y4E€TOM NPEeaJIOKEHHOW ydeOHOM (usmyeckoi
3a/1aui;
aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATh W  UHTEPIPETUPOBATh  HH(OPMALINIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTABICHMUS;
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WLTIOCTPUPOBATH pellaeMble 3a7aui HECTIOKHBIMUA CXEMaMHU, JuarpaMmMaMu, HHON
rpaduKoi U UX KOMOMHAIUSIMH.

KoMMyHHKaTHBHBIE YHHBepPCAIbHbIE YueOHbIe JeliCTBUS:
B XOJIe¢ OOCYXJIeHHUsS y4eOHOTO MaTepualia, pe3yabTaTOB JIA0OpAaTOPHBIX padOT U
MIPOEKTOB 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIaeMOl TeMbl M BBICKA3bIBAThH
UJeH, HaIlCJICHHbIC Ha pEIICHUE 3aJaud M TMOJAep)KaHue OJaroKenaTeIbHOCTH
OOIICHMS,
COIMOCTABJIATh CBOU CYXKJICHHSA C CYXACHUSIMH JPYTUX YYaCTHHKOB JHAaJIOra,
OOHapyXUBaTh Pa3IM4YUE U CXOACTBO MO3UIIHIA;
BBIP2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyOJUYHO TMPEACTABISTh PE3YyJIbTaThl BBIIIOJIHEHHOTO (DU3UYECKOTO OIbITa
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);
NOHMMAaTh M HCIIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAMBUAYAJIbHON
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;



NPUHUMATH L€ COBMECTHOW NEATEIbHOCTH, OPTraHU30BBIBATH JNEWUCTBUA MO €€
JOCTIDKEHUIO:  pacHpefensiTh pojiu, o0O0CyXIaTb MpOLEecChl U Pe3yibTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO YacTh pabOThI, JOCTHUTrasi KAUECTBEHHOTO Pe3yjIbTara 10 CBOEMY
HAIMpaBJICHUIO U KOOPAMHUPYS CBOU ACHCTBUS C IPYTUMH YJICHAMU KOMaH/IbI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMUNA TPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE JeHCTBUS

Camoopranusauus:
BBEISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX W YYCOHBIX CHTYaIlUAX, TPEOYIOMHX IS
pereHust GU3NIEeCKUX 3HAaHUM;
OPUEHTUPOBATHCS B PA3TUYHBIX MOAXO0AaX MPUHSITHS PEIICHUN (MHAUBUAYAIBHOE,
MPUHATHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIION );
CaMOCTOSATEIILHO COCTABJIATh AITOPUTM pelieHUs (PU3NYECKON 3a/1auu WU TIIaHa
UCCJICIOBAHUS C YUYETOM HMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH MpeJIaraéMble BapruaHThl PEIICHUIT;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEllICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:
JaBaTh aJICKBATHYIO OIICHKY CUTYaIliy U Tpejiarath IiaH e€ n3MCHCHUS;
OOBSCHATh MPUYMHBI JTIOCTHKEHHUS (HEJOCTIIKEHUSI) PE3yJIbTaTOB JIESITEIIbHOCTH,
JaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY;
BHOCHUTh KOPPEKTHBBI B JEATCILHOCTH (B TOM YHCIE B XOJ BBIOJTHCHUS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHE pe3yiIbTaTa IEJIU U YCIOBUSM;
CTaBUTh ce€0s Ha MECTO JIPYyroro 4YeloBeKa B XOJ€ CIopa WM JUCKYCCHU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;
NPU3HABaTh CBOE TMPABO HA OMMMOKY NPH pemieHuH (U3WYCCKUX 3ajad WIH B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yuenus B 7 kJjiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e HCIOJB30BATh MOHATHS: (PU3HUECKHE U XUMUYECKUE SBJICHUS, HAOIIOICHUE,
HKCIIEPUMEHT, MOJI€Nb, TUIOTE3a, €AUHUIBI (PU3NYECKUX BEIUYHUH, aTOM,
MOJIEKYJIa, arperatHble COCTOSHUS  BeulecTBa  (TBEpPAOE, KUIKOE,
ra3oo0pa3Hoe), MexaHH4ecKoe ABMKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,



OPSIMOJIMHEMHOE), TPAeKTOpHUs, PaBHOACUCTBYIOIIAs Cuia, aehopManus
(ynpyrasi, miacTuuecKkas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
pa3nuuath sBIeHUS (AUdQy3usi, TEIIOBOE IBWKEHUE YaCTHUI[ BEIIECTBA,
paBHOMEPHOE  JIBMDKEHWE,  HEPAaBHOMEPHOE  JBI)KCHHE,  HHEPIUS,
B3aMMOJICHCTBUE TE€J, PABHOBECHE TBEPABIX TENI C 3aKPEIUIEHHOW OCBHIO
BpalleHUs, Nepeaaya IaBJIeHUs TBEPAbIMHU TEJIaMU, KUIAKOCTIMHU U Ta3aMH,
atMoc(epHOe JaBJeHHE, IUIABaHHUE TeJ, MPEBpPALICHUS MEXaHUYECKOU
HHEPrUr) MO ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacrmo3HaBaThb  MpPOSIBICHWE  M3YYEHHBIX  (U3MUECKUX  SBJICHUM B
OKpYXalOllleM MHpE, B TOM 4YHCIIEe (PU3NYECKHUE SIBICHHUS B MPUPOJIE:
IpPUMEPBI JIBMKEHHUSI C PA3IMYHBIMH CKOPOCTSIMHM B >KMBOM U HEXUBOU
IpUPOAE, JACUCTBUE CHIBI TPEHHS B IPUPOJE U TEXHUKE, BIMSIHUE
aTMoc(epHOro JaBjIeHHUs Ha >KMBOM OpraHU3M, IUIaBaHHUE pbIO, pblYarud B
TEeJe 4YelOBEKa, MPU 3TOM NEPEBOAUTHh MPAKTUYECKYIO 3a/layy B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;
ONKCHIBATh M3YYECHHBIE CBOWCTBA TeNl U (PU3NYECKUE SIBICHHS, UCIOJIb3YS
dbu3ndyecKkre BeITUYUHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BpEeMs, MyTh,
CKOPOCTb, CPEIHSA CKOPOCTh, CWJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tea,
CUJIa TpEeHMs, JaBJjeHue (TBEPAOTO Tena, )KUAKOCTH, T'a3a), BEITAIKUBAIOIIAS
CWJIa, MeXaHu4deckass paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOA(PGUIUMEHT TMOJEe3HOro JCHCTBUS MEXaHU3MOB, KHUHETHYECKas U
MOTEHIUAJIbHASL JHEpPrusi), TMpU ONUCAHUM TPABWIBHO TPAKTOBATH
(¢u3nyecKuil CMBICT UCHOJIb3YEMbIX BEIMYUH, X 0003HAYEHUSI U €IMHULIbI
(U3MYECKUX BEJIWYMH, HAXOAUTh (HOPMYJbl, CBS3bIBAIOIIME JaHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOWCTBAa Tell, (U3NYECKUE SIBICHUS U TMPOIECCHI,
UCIIONIb3Ys TIpaBUjIa CJIOKEHUs cuid (BIOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesna, NMpaBWIO paBHOBecUsl phluara (Os0kKa),
«30JI0TO€ TIPABUIIO» MEXAHUKH, 3aKOH COXpPAaHEHUS MEXaHUYECKOW YHEPruH,
IpU 3TOM JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA W 3allMCHIBATh €ro
MaTEeMaTU4YECKOE BbIPAKEHNUE;

OOBSACHATH (U3UUECKHUE ABJICHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE CUTYallMil MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBISBIATH
NPUYUHHO--CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 ITOTHYECKuX
[IaroB C OMOpoM Ha |—2 W3Yy4YEHHBIX CBOWCTBA (PU3UUECKHUX SBICHUH,
bu3nYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;



pemarh pacu€THbIC 3a7a9n B 1—2 IEMCTBUS, UCTIONIB3YS 3aKOHBI U (DOPMYJIBI,
CBsI3BIBAIONTUE (PU3MYECKUE BETMYMHBI: HA OCHOBE aHAJIM3a yCIOBHUS 3aa4u
3aMHMChIBaTh KPATKOE YCJIOBHUE, TOJCTABIATh (DU3WYECKUE BEIUYMHBI B
dbopMyabl U TNPOBOAWTH Pacu€Thl, HAXOAWTH CIPABOYHBIE JIaHHBIE,
HEOOXOAMMbIE Ul pElIeHHs]  3ajlad, OIEHUBaTh PEATMCTHYHOCTH
MOJTy4YeHHOW (PU3NUECKON BEJIHMUMHBI,

pacmo3HaBaTh TPOOJEMBI, KOTOPHIE MOXXHO PEIIUTh TPU TTOMOIIU
(bu3MYEeCKUX METO/IOB, B OMMCAHUU MCCIEIOBAHUS BBIJIEIATH MPOBEPSIEMOE
MpeanosoxkeHue (TunoTesy), pa3indyarb U UHTEPIPETUPOBATH MOTYyUEHHBIN
pe3ynbTaT, HAaXOJWTh OIIMOKKM B XOJI€ ONbBITA, JENaTh BBIBOJBI IO €ro
pe3yibTaram;

MIPOBOJIUTH OMBITHI IO HAOIOACHHUIO (DU3UICCKUX SBICHUN WU (DU3UICCKUX
CBOMCTB Tel: (OPMYJIUPOBATH IMPOBEPSIEMbIC MPEIINOIOKEHUS, COOUPAThH
YCTAaHOBKY W3 MPEIJIOKEHHOTO0 00O0PYJIOBaHUS, 3alUCHIBATh XOJ OIbITA U
bopMyIUpOBaThH BBIBOBI,

BEITIOJIHATh TIPSMBIE HW3MEPCHUS PACCTOSHHS, BPEMEHH, MAacChl Tea,
00BEMA, CHIIBI U TEMIIEPATYPhI C UCTIOJIH30BAHUEM aHAJIOTOBBIX M IIU(PPOBHIX
npuOOpOB, 3alUChIBATh IOKa3aHUA MPUOOPOB C Y4ETOM 3aJIaHHOMN
a0COJIOTHOM MOTPENIHOCTH U3MEPEHUI;

MPOBOJAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (hU3UYECKOW BEIUYUHBI OT
JIPYrodl C WCIOJB30BAaHUEM TMPSMBIX HU3MEPCHUN (3aBUCHMOCTH ITyTH
PaBHOMEPHO JABUKYIIETOCS Tela OT BPEMEHHU JIBMXKCHHS Teja, CUIIbl TPEHUS
CKOJILKEHHSI OT Beca Tella, KauecTBa OOpabOTKH TOBEPXHOCTEH Tel |
HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOMIAAN COMPUKOCHOBEHUS TEJ, CHJIbI
YOPYTOCTH OT YJJIMHEHUS TPYKWHBI, BBITAIKUBAIOMIEH CHJIBI OT O0OBEMA
MOTPYKEHHON YaCTH Tela M OT MNIOTHOCTH JKUJIKOCTH, €€ He3aBUCUMOCTH OT
IJIOTHOCTH TeJa, OT TIYOWHBI, HA KOTOPYIO MOTPYXKEHO TEN0, YCIOBHUI
IJIaBaHUs TEJ, YCIOBUM PaBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
TJIAaHUPOBAHUH YICOHOTO MCCIIEOBAaHUS, COOUPATh YCTAHOBKY M BBITTOTHATH
U3MEpPCHHUS, CIeAys NPEIIOKCHHOMY TIUIaHY, (UKCHpPOBATH PE3YJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (PU3WUYSCKUX BEJIUYHH B BHJIC IMPEIIOKCHHBIX
Tabnuil 1 rpauKOB, JAEIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;
MPOBOJIUTh KOCBEHHBIC W3MEpPEeHUsS] (DU3MYECKUX BEIWYUH (TJIOTHOCTh
BEIIECTBA JKUJIKOCTH M TBEPIOTO Teja, CHUIIa TPCHUSI CKOJIBKCHUS, TaBICHUE
BO3/lyXa, BBITAJKUBAIOLIAsl CUJIA, JACHCTBYIOIIas Ha TMOTrPYyXEHHOE B
KHUIKOCTH TEJO, KOAPOUIMEHT MOJIE3HOTO ACHUCTBUS TPOCTHIX MEXAaHU3MOB),
clemysl TPEUIOKEHHOW WHCTPYKIIMU: TPU  BBIMOJTHEHUH H3MEPECHHM
coOMpaTh HKCIIEPUMEHTATILHYIO YCTAHOBKY M BBIYHCIIATH 3HAYCHUE MCKOMOM
BEJIUNYUHBL;



o coOJrofaTh MpaBUiia TEXHUKH OE30MacHOCTH Mpu paboTe ¢ 1ad0paTOpHBIM
000pyIOBaHUEM;

e yKa3blBaTh NPHUHIMUIIBI JEUCTBUA NPUOOPOB U TEXHHUUECKHUX YCTPOUCTB:
BEChI, TEPMOMETp, JAMHAMOMETp, COOOIAIOIIMUECS COCYIbl, OapoMerp,
phluar, MOJBUXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHAS! TUTIOCKOCTh;

e XapakTepU30BaTh MPHUHILMIIBI  JCHCTBUS  U3YYEHHBIX TNPUOOPOB |
TEXHUYECKUX YCTPOWCTB C OMOpPOMl Ha MX oOmucaHus (B TOM YHUCIE:
MNOJIIUITHAKY,  YCTPOMCTBO  BOJONPOBOJA, THUAPABIMYECKHI  Mpecc,
MaHOMETp, BRICOTOMED, MOPIIHEBOM HACOC, APEOMETP), UCIIONB3Ys 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SIBJICHUI M HEoOXOoAuMble (pU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

e MPUBOAUTH NPUMEPHI (HAXOAUTH HHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUsl  (DU3MUYECKUX 3HAHUM B [OBCEAHEBHOM KU3HU JJiA
oOecrieueHusi 0e30mMacHOCTH TpU  OOpalleHuu C  [OpudbopamMu |
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHUS 3I0POBbSI U COOIIOACHHS HOPM
IKOJIOTUYECKOTO TOBEJICHUS B OKPY KAIOIIEH Cpee;

e OCYIIECTBIIATH OTOOpP HCTOYHUKOB wuH(popmanuu B VHTepHere B
COOTBETCTBUM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOLINXCS
3HaHUW W NYTEM CpPaBHEHUS Pa3JIMYHBIX HCTOYHUKOB  BBIJEISTH
uHPOpPMAIMIO, KOTOpasl SABISETCS MPOTHBOPEYUBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

e HCIOJIB30BaTh IMpPH BBINOJHEHUU YYEOHBIX 3aJaHU HAy4YHO--TIOMYJIPHYIO
JUTEpaTypy (PU3NYECKOro COJIEp’KaHus, CIPaBOYHbIE MAaTEepHAaJIbl, PECYpPCHI
cetu VHTepHeT, BiIageTh NpuUEMaMU  KOHCHEKTUPOBAHUSA  TEKCTa,
npeodpazoBanusi ”HGOPMAIIUU U3 OJTHOW 3HAKOBOM CUCTEMBI B JPYTYIO;

e coO37aBaTh COOCTBEHHBIE KpaTKWE MHCHMEHHBIE W YCTHBIE COOOIICHHUsS Ha
OCHOBE 2—3 HCTOYHHKOB HH(poOpManuu (U3NUYECKOTO COACPNKAHUSA, B TOM
yyclie MyOJIMYHO JeNaTh KpaTKue COOOLICHHs O pe3yibTaTaX MPOEKTOB WU
y4eOHBIX HMCCIEAOBAHUN, TMPU ITOM TPaMOTHO HCIOJB30BaTh W3YyUCHHBIH
NOHSATUWHBIN ammapaT Kypca (U3HWKH, COMPOBOXKIATh BBICTYIUUICHHE
MIPE3CHTALIUEN;

e IpPU BBINOJHEHUU Y4YEOHBIX NPOEKTOB U HCCIECIOBAHUM pacHpeesTh
OOS3aHHOCTH B TpPYINIE B COOTBETCTBUM C IIOCTABJIICHHBIMH 3aJa4aMH,
CIIEIUTh 3a BBHIMOJHCHHEM TUTaHA JIEHCTBUM, aJCKBAaTHO OIICHUBATH
COOCTBEHHbIH  BKJaJ B  JIEATENbHOCTh  TPYNIbI,  BBICTPAUBAThH
KOMMYHHMKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonIy o0yuenus B 8 kijiacce nmpeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



MCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUSA BEIIECTBA, KPUCTALUIMYECKUE U
amop(dHbBIe Tea, HACBIIIEHHBIN U HEHACHIIICHHBIN Map, BIAKHOCTh BO3/IyXa,
TeMIlepaTypa, BHYTPEHHSS SHEPrus, TEIJIOBOM JBUTATENb, JIEMEHTAPHBIN
AIEKTPUYECKUHN 3apsifi, SJIEKTPUUYECKOE MOJIe, TPOBOJHUKUA U AUAJICKTPUKH,
MMOCTOSHHBIN 3JEKTPUUECKUN TOK, MATHUTHOE MOJIE;

paznuuath SIBIEHUS (TEIJIOBOE pacUIMpEHHE U CKaTHhe, TeIulolepesaya,
TEIUIOBOE PABHOBECHE, CMAYMBAaHHUE, KaNWUISIPHBIE SBICHHS, HCIApPCHHUE,
KOHJICHCAIlUs, TIUIaBJICHUE, KpHUCTAIu3amus (OTBEp/CBaHUE), KHUIICHHE,
Terionepeaaya (TETUIONIPOBOHOCT, KOHBEKIIHUS, H3JIyYEHHUE),
ANEKTPU3ALMUSA TEJ, B3aMMOICHUCTBUE 3apSAO0B, JIEUCTBUS SJIEKTPUUECKOIO
TOKa, KOpPOTKOE€ 3aMbIKaHWE, B3aUMOJICHCTBHE MATrHUTOB, JCHUCTBUE
MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHasT WUHAYKIIHSA)
[0 ONHUCAHMI0O HX XapaKTEPHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh  MPOSIBIIGHUE  U3YYEHHBIX  (PU3NUECKUX  SABJICHUU B
OKpY)KalollleM MHpE, B TOM 4ucle (pu3nueckue SIBJICHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSKEHWE U KalWUISIpHbIC SBJICHUS B MPHUPOJE,
KpUCTaJUIbl B mpupoje, wusnydenue CoJiHIIa, 3amMep3aHue BOJOEMOB,
MOpcKue OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETra, AJIEKTPUUYECKUE
ABJICHUSI B arMmocdepe, DJIEKTPUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMutH, Jiperi moJIFocoB, POJIb MAarHUTHOTO TTOJIS JUTsl )KM3HH Ha 3emiie,
MOJISIPHOE CHUSIHUE, TPH DTOM TIEPEBOJMTH IPAKTUUYECKYIO 3ajadyy B
y4eOHYI0, BBIICISTh CYIIECTBEHHBIE CBOHCTBa (NMpU3HAKH) (DU3UUSCKUX
SIBIICHUI;

OMUCHIBATh M3YYCHHBIE CBOWCTBA TEN U (PU3MYECKUE SIBJICHUS, UCIOJB3YS
bu3MYecKue BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI DHEPTusi, KOJIUYECTBO
TEIUIOThI, yJeJdbHasg TEIUIOEMKOCTh BEIIECTBA, yJAeJbHAas  TEIUIOTa
MJIaBJICHUsI, YJeJdbHas TEIUIoTa MapooOpa3oBaHus, YJelbHAas TeIoTa
CropaHusi TOTUTMBA, KO3(OUITUEHT MOJE3HOTO JEHCTBUS TEIIOBOM MAaIlIUHBI,
OTHOCHUTEJIbHASA BJIAXHOCTh BO31yXa, JJIEKTPUYECKUN 3apsil, CHJIa TOKa,
AIEKTPUUYECKOE HAMNpsKEHUE, COMPOTHUBICHUE MPOBOJHMKA, YAEIBHOE
COTIPOTHBIJICHUE BEIIECTBA, pab0Ta U MOIIHOCTH AJIEKTPUUSCKOTO TOKA), MPH
OMHUCAaHWU TPABWIBHO TPAKTOBaTh (DU3UYECKUN CMBICI HCIOIb3yEeMbIX
BEJIMYMH, OO0O03HAUEHUs] M €AUHULIBI (U3NUECKUX BEJIUYUH, HAXOIUTh
dbopMyIIBl, CBS3BIBAIONINE JAaHHYI (U3UYECKYI0 BEIHYUHY C APYTHMH
BETMYMHAMH, CTPOUTH TPaPUKA H3YyYEHHBIX 3aBUCUMOCTEH (DU3UIECKUX
BEJINYHH;



XapaKTepu30BaTh CBOWCTBAa Tell, (U3NYECKUE SIBICHUS U TMPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYISIPHO--KHHETHUECKOW TEOpUHr
CTPOEHHUsI BEUIECTBA, MPUHUMUII CYNEPHO3UUUHU MO0Je (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma i ydacTka IeMu, 3aKOH
Jxoynsa—JleHna, 3aKk0H COXpaHEHUS! YIHEPTHUH, IIPU 3TOM JaBaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3alMCHIBATh €T0 MaTEMAaTHUYECKOE BBIPAXKECHHE;
OOBSICHATh (PU3UYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTHKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHUE U3 1—2 JOTHYeCKHUX
[IaroB C OMOpoM Ha 1-2 W3y4YEeHHBIX CBOWCTBA (PU3MUECKUX SIBJICHUM,
(U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

pemaTh pacuéTHble 3aJa4u B 2—3 AEICTBUS, UCIOJIb3Ysl 3aKOHBI U (DOPMYJIbL,
CBsI3bIBAIOLIME (PU3MUECKHE BEIMUMHBL: HA OCHOBE aHAJIM3a YCJIOBUS 3aJauu
3alMCBIBaTh KPATKOE YCJIOBHE, BBIABISATH HEJNOCTATOK JAHHBIX UL PELICHUS
3a/layd, BBIOMPATh 3aKOHBI U (POPMyJIbI, HEOOXOAUMBIE HJIA €€ pelIeHus,
IPOBOJUTH Pacy€Tbl U CPAaBHUBATH IMOJIYYEHHOE 3HaYeHUE (PU3NYECKON
BEJIMYMHBI C U3BECTHBIMH JTAHHBIMU;

pacrno3HaBaThb NpPOOJEMBbI, KOTOPbIE MOXXHO pEIIUTh MPU MOMOLIH
(¢u3nyecKux METOJOB, HCHOJb3ysl OMNHCAHME HCCIEAOBAHUS, BbIICIATD
NPOBEPSAEMOE  MPEANOJIOKEHNUE, OLIEHUBaTh MPABWIBHOCTh  MOPSJIKa
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

MIPOBOJIUTH OMBITHI TTO HAOIIOACHHUIO (PU3NYECKUX SBICHUN WU (PU3NUECKUX
CBOMCTB TeJ (KanWUISPHbIE SIBICHUS, 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT
ero oobémMa, TeMmrepaTypbl, CKOPOCTH Ipolecca OCThIBAHUS M HarpeBaHUs
NpU HU3JIYYEHWHU OT IIBETa U3JIydaroilei (MorjomarIieii) moBEepXHOCTH,
CKOPOCTh HMCHApeHHs] BOJbI OT TEMIIEpaTypbl >KUIKOCTH M IJIOIIAIU €€
NOBEPXHOCTH, AJIEKTpH3alus TeJl W B3aUMOJCHCTBUE DJIEKTPUUYECKHUX
3apsA0B, B3aUMOJEHCTBUE  IOCTOSIHHBIX ~ MAarHUTOB,  BH3yalW3alus
MarHUTHBIX TOJIEW MOCTOSTHHBIX MArHUTOB, ACHCTBUS MArHUTHOTO MOJISI Ha
IIPOBOIHUK Cc TOKOM, CBOMCTBA  JJIEKTPOMATHUTA, CBOWCTBA
AIIEKTPOJBUTATENS] TOCTOSHHOTO TOKa): (OPMYJIUPOBATH IPOBEPSEMbIE
IPEIOJIOKEHNs, COOMPATh YCTAaHOBKY U3 MPEUIOKEHHOTO 000pYI0BaHMUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOBL;

BBINIOJIHATH MPSIMbIE U3MEPEHUS] TEMIIEPATypPhbl, OTHOCUTEIBHONW BIAKHOCTHU
BO3/yXa, CHWJIbl TOKAa, HANpPSHKEHUS C MCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpoOB M JATYUKOB (PU3UUYECKUX BEIMYUH, CPABHUBATH PE3YNIbTATHI
U3MEPEHUI ¢ y9€TOM 3aJJaHHON aOCOTIOTHOM MOTPEITHOCTH;

IPOBOJNUTH UCCIIEJIOBAHUE 3aBHCHUMOCTH OJHON (PU3UYECKOW BEIMUYMHBI OT
JpYyrol ¢  HCHOJb30BAaHUEM  MPSAMBIX  HU3MEPEHH  (3aBUCHMOCTH



CONPOTHUBJIEHUS] MPOBOJHHUKA OT €ro JJIMHBL, IUIOLIAJAX IOMEPEYHOro
CEUEHMS U YIEIbHOIO CONPOTUBIICHUS BEUIECTBA MPOBOJHHUKA, CHUJIBI TOKA,
UIYILIEro Yepe3 MPOBOJHUK, OT HANPSKEHUS HA IPOBOJHUKE, UCCIEOBAaHUE
NOCJIEIOBATEAbHOIO U MApPAJUICIIBHOTO  COEIMHEHUN  IPOBOJAHMKOB):
IUIAHUPOBAaTh ~ HCCIEIOBaHUE, CcoOMpaThb YCTAHOBKY U BBINOJIHATH
U3MEpEHHs, CJenysl MPEeAJIOKEHHOMY IUIaHy, (DUKCHPOBATh pE3YJbTaThI
MOJyYEHHOM 3aBUCHUMOCTH B BUE TaOnuIl U TpaduKOB, AeTIaTh BHIBOIBI MO
pe3yibTaTaM UCCIEI0BaHNUS,

IPOBOJAUTH KOCBEHHbIE H3MEpEHUsi (PU3NUEeCKUX BeJWYUH (yIesbHas
TEIUIOEMKOCTh BEIIECTBA, CONIPOTUBIICHUE MPOBOJIHUKA, pa00Ta U MOIIIHOCTh
AIEKTPUYECKOTO TOKa): IJIAaHUPOBATH U3MEpPEHHUS], coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CJEAys MPEIIOKEHHON WHCTPYKIUHU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

co0JII0/1aTh MpaBUjIa TEXHUKU O€30IaCHOCTU MpH paldoTe C J1abopaTOPHBIM
000opy1I0BaHUEM;

XapaKTEepU30BaTh MNPUHLMIBI  JEUCTBUS  HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX OMHUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUIEHUSI JIOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIepMETp, BOJIbTMETP,
CUETYMK IJIEKTPUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsbl), AIEKTPUUYECKUE
NPEIOXPAHUTEIN, DIEKTPOMATHUT, JIEKTPOJBUTATENb MOCTOSHHOTO TOKA),
UCIIOJIB3YSl 3HAHMSI O CBOMCTBaX (PU3MYECKUX SBICHUH M HEOOXOIUMbBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IIPOCTBIE TEXHUYECKHME YCTPOWCTBA H HU3MEPUTEIbHBIC
npUOOPHI O CXEMAM M CXEMAaTUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETP,
TEPMOC, TICUXPOMETpP, TUTPOMETP, JBUTaTellb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMbI JJEKTPUUYECKUX LENel ¢
NOCJIENOBATENbHBIM U MapaJUIEIbHBIM COECIUHEHUEM JJIEMEHTOB, pasinyasi
yCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX 1ETNEH;

MPUBOAUTH MPUMEPHI (HAXOIUTh HH(POPMAIUIO O TPUMEPAX ) MPAKTUIECKOTO
UCIIOJIb30BaHUSl  (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU IS
oOecrieueHusi 0Oe30mMacHOCTH TIpW  OOpalieHuu ¢ [pudbopamMu |
TEXHUYECKUMHU yCTPOUCTBAMHU, COXPAHEHUS 310pPOBbs U COOIOACHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKalOLIEH Cpelie;

OCYILECTBIATh IMOUCK MH(pOpMalUuu  (PU3NYECKOTO  COAEPKAHMUS B
NHTepHeTe, HAa OCHOBE MMEIOIIMXCS 3HAaHUW W NYyTEM CpPaBHEHUS
JIOTIONTHUTEIBHBIX UCTOYHUKOB BBLACTATH MH(OPMALIHIO, KOTOPAst SIBISIETCS
POTUBOPEUMBON UM MOXKET OBITh HEOCTOBEPHOI;



¢ HCIIOJI30BaTh NPHU BBHIMOJHEHUH YYE€OHBIX 3a/laHUil HAay4HO--TIOMYJISIPHYIO
JUTEpaTypy (PU3UYECKOTO COJIEP’KaHus, CIIPABOYHbIE MAaTEPHAIIbI, PECYpPCHI
cetu UMHTepHer, BiameTh NpUEMaMU  KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpazoBaHus HHGOPMAITUU U3 OJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;

e CO37aBaTh COOCTBCHHBIE NHCHMEHHBIE M KpaTKHE YCTHBIE COOOIICHWS,
0000mass wHPOPMANMIO U3 HECKOJBKUX HCTOYHHUKOB (U3UUECKOTO
COJIEpKaHusl, B TOM YHCIIE MyOJUYHO MPEACTABIATh PE3yIbTaThl MPOSKTHON
WIH WCCIIEIOBATEIIbCKON JEATeIbHOCTH, P 3TOM TPaMOTHO HCIIOJIh30BaTh
W3YYCHHBI TMOHATUUHBIA ammapar Kypca (HU3UKH, CONPOBOXKIATH
BBICTYIIJICHHE MIPE3CHTAINCIH;

e TIPU BBHIMOJIHEHUH YYCOHBIX TIPOCKTOB M HCCIICIOBAHUN (U3NICCKHX
MIPOIIECCOB paclpeienaTh OOS3aHHOCTH B TPYIINE B COOTBETCTBHH C
MIOCTaBJICHHBIMU 3a7[adyaMH, CICIUTHh 32 BBIOJHEHHEM IUIaHA JCHCTBUHA U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaJg B
JEeSITETBHOCTh TPYIIIBI, BHICTPAUBATh KOMMYHUKAaTUBHOE B3aMMOJICHCTBHE,
TIPOSIBJISISI TOTOBHOCTB pa3peniaTh KOH(IUKTHL.

K koHiry o0yuenust B 9 kj1acce mpeIMeTHBIC PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

e HCIONB30BaTh IMOHATHS: CHCTEMa OTCY€Ta, MaTepualibHas TOYKa,
TPAeKTOpPHUsI, OTHOCHTEIBHOCTh MEXaHHYECKOTO JBIKCHHS, IehopMarius
(ympyrasi, mnjacTU4ecKkas), TpPEHUE, LUEHTPOCTPEMUTENBHOE YCKOpPEHHUE,
HEBECOMOCTh U NEpPErpy3KH, LIEHTP TsHKECTH, aOCONIOTHO TBEPAOE TEIo,
HEHTP TSHKECTH TBEPIOTO Tela, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(Pa3BYK U YJIBTPA3BYK, JICKTPOMArHUTHBIC BOJIHBI, IIIKaJIa
AIIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIBHO30PKOCTh, CIIEKTPHI
UCIyCKaHMsI W TIOTJIONIEHUS, ajbda-, 6eTa- U raMMa-u3IydeHus, W30TOIIbI,
siZiepHasi SHEPTeTHKA;

e pa3muyaTh SBJICHHUA (PAaBHOMEPHOEC W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JBUKCHHUE, PABHOYCKOPEHHOE TPSIMOJMHEWHOE JBIKEHHE, CBOOOIHOE
najicHue TeJl, paBHOMEPHOE MIBIDKEHUE MO OKPY)KHOCTH, B3aMMOJICHCTBHE
TEJ, PEaKTHBHOE [BIDKEHHUE, KojeOaTelnbHOE NBIDKEHHUE (3aTyXalolue Hu
BBIHY)KJICHHBIC KOJICOAHHUS), PE30HAHC, BOJHOBOE JBIDKCHHE, OTPaKCHUE
3ByKa, MPSMOJMHEWHOE pACIpPOCTpaHEHHE, OTPaKCHHWE M MPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTpPakKCHHE CBETa, pa3liokeHHe Oeoro cBeTa B
CTIEKTp U CJIOKEHHUE CIIEKTPaJIbHBIX IIBETOB, TUCTIEPCHUS CBETA, ECTECTBEHHAS
PaIuOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa H3ITy4YSHHsI) IO
ONMCAHWIO HMX XapakTepHBIX CBOMCTB M HAa OCHOBE  OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;



pacmo3HaBaTh MPOSIBIICHWE  W3YYEHHBIX  (PU3WYECKHX  SBJICHHA B
OKpyXaromeM Mupe (B TOM uYuciae (PU3NUECKHE SBICHUS B TPHUPOJE:
NPUJIUBBI U OTJIUBBI, JBIKEHUE MUIaHeT COJIHEUHOW CUCTEMBbI, PEaKTUBHOE
JBIDKEHUE KUBBIX OpPraHW3MOB, BOCIPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHUE, CEWCMMYECKHE BOJHBI, IyHAMH, 0JXO, LIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOJOTHYECKOE NEHWCTBHE BUIUMOTO,
yIbTpa(hHOIETOBOTO W  PEHTTEHOBCKOTO  M3JIYYCHHH, €CTeCTBEHHBIN
PaIVOAKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PaTUOAKTUBHOE H3ITyUEHHUE
OPUPOAHBIX MHHEPAIOB, JCUCTBUE PAJAMOAKTUBHBIX M3IyYEeHUH Ha
OpraHM3M YEJOBEKa), MPU ITOM MEPEBOAUTH MNPAKTHUUECKYIO 3aJady B
y4eOHYI0, BBIACISITh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKKH) (DUIUUECKUX
SIBIICHUI;

ONKCHIBATh M3YUYECHHBIE CBOWMCTBA TeNl U (PU3UYECKUE SIBJICHHS, UCIOJIb3YS
bu3nueckue BENIMYMHBI (CpelHsIsi W MTHOBEHHAash CKOPOCTb Tejla IMpHu
HEPAaBHOMEPHOM JIBUKEHUM, YCKOPEHHE, NEpeMEIlCHHE, MyTh, YrioBas
CKOpPOCTh, CHJIa TpPEHHUsS, CHjla YIOPYrocTH, CHjia TKECTH, YCKOPEHHUE
CBOOOJHOTO MajJeHUs, BEC Tela, HMIYJIbC TeJla, HUMITYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIIHOCTb, IOTEHIMAJIbHAS OJHEPrus Tena,
MOAHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJbHAs SHEPrUsl CHKaTou
MPYKUHBI, KUHETUYECKAsI DHEPTHs, MOJIHAsT MEXaHUYEeCKasi DHEPTHUsl, IEPUOJ
MW YacToTa KojiecOaHWM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTb CBETa, I[IOKa3aTelb MPEJIOMIICHUS Cpelbl), MpU OMHCAHUU
MpaBUJIBHO TPAKTOBAaTh (HU3UYECKUN CMBICT HCIIOJIB3yEMbIX BEJIUMYUH,
000O3HAaUEHUsT U EIUHUIBI (U3UYECKUX BEJIMYMH, HAXOJIUTh (POpPMYIIHI,
CBSI3bIBAIONINE JaHHYIO (DU3UUYECKYI0 BEJIUYUHY C JIPYTUMHU BEIUYUHAMH,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIMUNH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3NYECKHUE SBJICHHUS ¢ TPOIECCHI,
UCIIOJb3Yysd 3aKOH COXPAHEHUs JHEPruM, 3aKOH BCEMUPHOTO TATOTEHUS,
MPUHIINAT CYNEPIO3UIIUNA CUJI, TPUHIIUIT OTHOCUTEIILHOCTH [ anuies, 3aKOHbI
HbroToHa, 3aKOH COXpaHEHUSI MMITYyJIbCa, 3aKOHBl OTPAKECHUS W
MPEJIOMIJICHUSI CBETA, 3aKOHBI COXPaHEHHUs 3apsJ0BOTO M MAacCOBOIO YHCEN
IpU SICPHBIX PEaKIHsIX, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3allUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3MUECKHE TMPOIECCHl W CBOWCTBA TeJd, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBISABISATH
MPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUYECKUX
[IaroB C OMOpPOM Ha 2—3 HW3YYEHHBIX CBOWCTBA (PU3UUECKHUX SBIICHUH,
(bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;



pelath pacu€THble 3a7aud (OMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCIIONB3YS 3aKOHBI U (POPMYJIBI, CBSA3BIBAIONINE (DU3UUYECKUE BEIHUMHBI: HA
OCHOBE aHajM3a yCJIOBUS 3a/1ayll 3alHChIBaTh KPATKOE YCIOBHE, BBISIBISTDH
HEJOCTAIOUINE WM U30BITOYHBIE JaHHBIC, BBIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE I pELICHUs, MPOBOAUTh pacu€Tbl U  OLICHUBATh
PEATMCTUYHOCTD MOTYYSHHOTO 3HaYCHHS PU3NUECKON BETUYHHBI;
pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPH MOMOIIH
(¢u3NYEeCKUX METOJ0B, HCIOJb3ysl OMNHCAHME MCCIEAOBAHUSA, BBIICIATD
IPOBEPSIEMOE  NPEAINOJOKEHUE, OLEHUBAThb IPAaBWIBHOCTh  IOPAJIKA
IOPOBEJCHUS  HUCCIIEJOBaHMs,  JielaTb  BBIBOABI,  MHTEPIPETUPOBATDH
pe3yNbTaThl HAOIOIEHUH U OIBITOB;

MIPOBOIUTH OMBITHI IO HAOMIOICHUIO (PU3NIECKUX SIBICHUN WIH (PU3NIECKUX
CBOMCTB Tesl (M3ydeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHHUs
SHEPrUM, 3aBUCUMOCTh MEpHOJa KOJICOAHUM NPYKUHHOTO MasiTHUKA OT
MacChl Tpy3a M KECTKOCTU TPYKUHBI M HE3aBUCUMOCTH OT AMILTUTY/IBI
MaJlbIX KoJieOaHUM, MPSMOJIMHEHHOE PACIPOCTPAHEHHUE CBETA, Pa3JIOKECHUE
0esoro cBeTa B CHEKTP, WM3YUYEHHUE CBOWMCTB H300paXeHUS B IIJIOCKOM
3epKaje M CBOMCTB M300pakeHUs TMpeAMeTa B coOHMparolell JHH3E,
HAOJIIOJICHUE  CIUIOIIHBIX W  JIMHEWYaTbIX  CIIEKTPOB  U3JIYUYCHHS):
CaMOCTOATENIbHO  coOMpaTh YCTaHOBKY W3  M30BITOYHOro  Habopa
000pyIOBaHUS, OMMCHIBATh XOJ OMBITA M €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPHU HEOOXOIUMOCTHU CEPHUIO MPSMBIX H3MEPEHUM, ONpeaensis
CpellHee 3HAYeHHE U3MEepsieMOoil BeMMYUHBI ((POKYCHOE pPaCCTOSIHHUE
coOuparomell  JUH3bI), OOOCHOBBIBATH BBIOOp croco0a HU3MEpPEHHUs
(M3MepUTEILHOTO PUOOpPa);

OPOBOAUTH  HCCIIEIOBAaHUE 3aBUCUMOCTEH  (U3NYECKUX BEIUYUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHHUM (3aBUCUMOCTh IMyTH OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JIBIDKEHHWH 0€3 HadJallbHOM CKOpPOCTH, TepHoja
KOJIe0aHUI MaTeMaTUYECKOTO MAasITHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH YTJIa
OTpPaKEHHUs CBETA OT yriia MajeHHs U yria MpeJOMIICHUs OT yria MaJeHus):
IUIAHUPOBATh HCCJEIOBAHUE, CAMOCTOATEIBHO COOMpaTh YCTaHOBKY,
¢ukcupoBaTh pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (PU3MUYECKUX BEITUYMH
B BUJIE Ta0OnuIl ¥ TpadUKOB, AETaTh BBIBOBI IO PE3yIbTaTaM HCCIEI0BAHNUS;
IPOBOAUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIMYMH (CpenHss
CKOPOCTb U YCKOpPEHHE Tejia MPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE
CBOOOMHOTO TMAaJeHMs, JKECTKOCTh MPYXHUHBI, KOI(D(OULIUEHT TpEeHUs
CKOJIbKEHUSI, MeXaHudeckass paboTa W MOIIHOCTb, YacTOoTa M TMEepUoOJ
Kosie0aHUI MaTeMaTHYECKOI0 U NPY>KMHHOT'O MAasTHUKOB, ONITHYECKAs CUIIA



coOuparomeid JHUH3bI, PaTUOAKTUBHBIA (DOH): TIAHUPOBATH H3MEPEHMUS,
coOMpaTh HSKCHEPUMEHTATbHYIO YCTAaHOBKY U BBINIOJHATh H3MEPEHUS,
clieys TPEIIOKEHHON WHCTPYKLHUH, BBIYHCIATH 3HAUYCHHUE BEIUYHHBI U
aHaAJIM3UPOBATh MOJYyUYEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHON MOTPEIIHOCTH
W3MEPEHNM;

coOJII01aTh MpaBHIa TEXHUKH 0E€30MacHOCTU Mpu padoTe ¢ 1adbopaTOpHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIE IPU3HAKW M3YYEHHBIX (DU3MUYECKUX MOJEIEH:
MaTepuagbHas TOYKa, a0COJIIOTHO TBEPAOE TENO, TOYEUHBIM HCTOUHUK
CBETa, JIy4, TOHKasl JIMH3a, [IJJaHETapHasi MOJENb aToMa, HyKJIOHHAs! MOJIEJb
aTOMHOTO SIJIpa;

XapaKTepu30BaTh MPHUHIMIBI  JACHCTBHS  W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOMl Ha HUX OmucaHuss (B TOM YHUCIE:
CHMIOMETP, NaTYMKU TOJOXKEHUsS, PACCTOSHUS U YCKOPEHHMs, paKeTa,
9XOJOT, OYKH, TMEPUCKOM, QoToanmapaT, ONTUYECKUE CBETOBOJIHI,
CHEKTPOCKON, JO3UMETp, Kamepa BunabcoHa), WHCIONB3Yysd 3HAaHUA O
CBOMCTBax  (DU3MYECKUMX  SABJICHUA M  HEOOXOAMMBbIE  (PU3HUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMaTHYHbIE PUCYHKU HM3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTUIECKUX MPOIECCOB MPH
pemieHnn  y4eOHO--TIPaKTUYECKUX  3a/Jad, ONTHYECKHE CXEMBbI s
NOCTPOEHHUS N300paXKeHH B IMJIOCKOM 3epKajie U coOuparouiei JuH3e;
IPUBOJUTH NMPUMEPHI (HAXOIUTH HHPOPMAIUIO O MPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (DM3MUECKUX 3HAHUHW B MOBCEAHEBHOM KU3HU JJIA
oOecrieyeHusi 0e30mMacHOCTM TpU  OOpalleHuu C  [OpudbopamMu |
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbS U COOIOACHHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIEeH cpeie;

OCYIIECTBJIATh TOWCK uWHGOpMAIMU  (U3HYECKOTO  COJCp)KaHUS B
WuTepHeTe, caMOCTOSTENBHO (HOpMYIHpYsI TTOMCKOBBINA 3ampoc, HaXOAHUTh
NyTH ONpPENETICHHUS JTOCTOBEPHOCTH IMOJYYCHHON WH(POpPMAIlMd Ha OCHOBE
UMEIOITNXCS 3HAHUN U TOTIOTHUTEIFHBIX HICTOYHHUKOB,

UCIIOJIb30BaTh MpPH BBINOJIHEHUU YYEOHBIX 3aJJaHUil HAy4YHO--TIOMYJIPHYIO
JAUTEpaTypy (PU3NYECKOTO COJIEp’KaHusl, CIPaBOYHbIE MAaTEepPHAJIbl, PECYpPCHI
cetm VHTEepHET, BIageTh NpuéMaMd  KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU M3 HECKOJIbKMX HWCTOYHUKOB (PU3UYECKOTO COACPKAHMUS,
nyOJIMYHO TPEACTABIATh PE3yAbTAThl MPOSKTHOW WM HCCIEI0BATENbCKON
NESITEIbHOCTH, TIPX 3TOM T'PaMOTHO UCIOJIb30BaTh N3YUEHHBIN TOHATHIHBIN



anmapaT HM3y4yaeMoro pasjena (PU3MKM U COMPOBOXKAATH BBICTYIUICHHE
Ipe3eHTalrel ¢ y4ETOM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne HaumeHoBaHue KoJsun4vecTBo 4acoB JJIeKTPOHHbIE BocnurareabHblii
n/m | pas3ieioB U TeM Bcero | Koutposabublie | IlIpakTtuueckmne | (uudpoBbie) KOMIIOHEHT
NPOrpamMmMbl padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
Pa3nes 1. ®u3nka u eé posib B NIO3HAHUM OKPY/KAIOIIEro MHUpa Hcnonb3oBanue
1.1 dusmka - HayKa o 2 bubmuorexka [JOK BOCIIMTATEIbHBIX
IpUpoJie https://m.eds00.ru/7f416194 | BO3MOKHOCTEH
1.2 dusnueckue 2 1 bubmmorexa LIOK COJICPKAHUSA TEMBI
BEJIMYHHBI https://m.edsoo.ru/7f416194 | yepe3 nosxoop
1.3 duznyeckue 2 1 bubnuorexa [IOK COOTBETCTBYIOIIUX
BEJINYUHBI https://m.edsoo.ru/7f416194 | 3aga4 JUIS
1.4 EcrecTBeHHOHay4HBIN 2 1 bu6mmoreka [IOK pemeHus.

MCTO/J ITO3HAHUA

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

Bxirouenue B ypok
UTPOBBIX MPOLIETYP
JUIsL  TIOAJIEP KAHUS
MOTHBAIINH
oOyJaronuxcsi K
MIOJIyYEHUIO
3HAHUM.
IIpumMeHeHue
ypoke
UHTEPAKTUBHBIX
dbopMm paboTBl C
o0yJarIuMucs:
WHTEIICKTYTbHBIX
urp,
CTUMYJIUPYIOIITUX
MO3HABATEJIbHYIO
MOTHBAIIHIO
o0yJaromuxcs.
[IpumeHenne

Ha



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

TPYIIIOBON pabOTHI
i paboThl B
napax, KOTopbIe
y4ar
oOydJaronuxcs
KOMaHJHOH paboTe
Y B3aMMOJICHICTBUIO

C IpyruMu
00yJaronuMuCs
Uroro no pazueny 8
Pa3nes 2. [leppoHaya/ibHbIe CBeICHUSI O CTPOEHHH BellleCTBa
2.1 CtpoeHue BelecTBa 1 bu6mmoreka [JOK Ucnonp3oBaHue
https://m.eds00.ru/7f416194 | BocnUTaTEIBHBIX
2.2 JIBrxenue u 2 bubnuorexa [JOK BO3MOKHOCTEH
B3aUMO/ICIICTBHUE https://m.eds00.ru/7f416194 | copnepkaHust TEMBI
YACTHUII BEIICCTBA yepes moaoop
2.3 ArperarHblie 2 bu6mmoreka [JOK COOTBETCTBYIOIINX
COCTOSIHUS BEIIECTBA https://m.edso00.ru/7f416194 | 3agau TUTS
pelIeHHUS.

Bxirouenue B ypok
UTPOBBIX MPOLIETYP
JUISL  TIOAJIep KaHUs
MOTHBAIIUU
oOydaromuxcsi K
MOJIyYEHUIO
3HAHUM.
[Ipumenenne  Ha
ypoKe
WHTEPAKTUBHBIX
dopm pabotbl ¢
00yJaroIUMHUCS:
MHTEJUIEKTYaJIbHBIX
urp,
CTUMYJIMPYIOLTUX



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

MO3HABATEIIbHYIO
MOTHBAIAIO
oOyyJaronuxcs.
[IpumeHeHune
TPYIIIOBOM PabOTHI
i paboThl B
napax, KOTOpble
y4ar
oOydJaronuxcs
KOMaHJTHOH paboTe
Y B3aHMOJIEHCTBUIO

C IpyruMu
o0y4armuMucs
Wroro no pazueny 5
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 Mexanundeckoe 3 bubmuoreka [JOK Hcnonb3oBanue
JBHKCHHUC https://m.edso00.ru/7f416194 | BocUTaTEILHBIX
3.2 WHuepnus, macca, 4 bubnnoreka [JOK BO3MOKHOCTEMN
IIJIOTHOCTh https://m.eds00.ru/7f416194 | conep>xanus TeMbl
3.3 Cuna. Bumsl cun 14 Bu6nuoreka [IOK yepes noa6op
https://m.eds00.ru/7f416194 | COOTBETCTBYIOLIUX
3a/1a4 JUTS
pelIeHHUS.

Bxirouenue B ypok
UTPOBBIX MPOLIETYP
UL TIOAJIEP KAHUS
MOTHBAIIUH
oOydaromuxcsi K
MTOJTYYEHUIO
3HaHUM.
[Ipumenenne  Ha
YpOKe
WHTEPAKTUBHBIX
dopm paboThl ¢



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

00yJaroNuMuCs:
WHTEIJICKTYaTbHBIX
urp,
CTUMYJTHPYIOIIHX
MMO3HABATEIIbHYIO
MOTHBAI[AIO
oOyyJaronuxcs.
[IpumeHeHne
TPYIIIOBOM PabOTHI
WM paOOTHI B
napax, KOTOpble
y4daT 00y4aroumxcs
KOMaHJTHOH paboTe
1 B3aHMO/ICHICTBHIO

C IpYTUMHU
00yJaroumMucs
Hroro no pasneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB

4.1 Hasnenue. Ilepenaua 3 bubnnorexa [JOK Wcnonb3oBanue
JaBJICHUS TBEPABIMU https://m.eds00.ru/7f416194 | socniuraTeaIbHbBIX
TeJaMH, KHUJIKOCTIMHU BO3MOYKHOCTEH
Y Ta3aMu COJIEp>KaHUSI TEMBbI

4.2 JlaBneHue XUaKOCTH 5 bubnuorexa [JOK yepes moaobop

https://m.eds00.ru/7f416194 | cOOTBETCTBYIOLINX

4.3 ATmocdepHoe 6 bub6nuorexa [IOK 3a1a4y JUISE
JaBJICHHE https://m.eds00.ru/7f416194 | pemienwus.

4.4 JleficTBUE KUIKOCTH 7 1 bubmuoreka [JOK Bxmrouenue B ypok
¥ Ta3a Ha https://m.eds00.ru/7f416194 | urpoBBIX MpOLETYP
MOTPYXEHHOE B HUX JUTSL  TIOJJIePIKAHUS
TEJ0 MOTHBAIINH

oOydJaronuxcsi K
MOJTyYEHUIO
3HAHUM.

IIpumeHeHne  Ha



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

ypoke
WHTEPAKTUBHBIX

dbopMm paboTBl ¢
00yJaroIuMuUCs:
MHTEIJICKTYaIbHbIX
urp,
CTUMYJIUPYIOIINX
M03HABATEJIbHYIO
MOTHBAIIHIO
oOyyJaromxcsi.
IIpumenenne
IpyNIoBOi paboThl
WM paboThI B
napax, KOTOpbIe
yuar
o0ydJaronmxcs
KOMaHJHOH paboTe
Y B3aUMO/JICHCTBUIO

C IpyrUMU
oOydarmuMucs
Hroro no paszneny 21
Pa3nen 5. PaGoTra m MOIIHOCTH. JHeprusi
5.1 Pab6ora u MmomHOCTH 3 bu6mmoreka [IOK Hcnonp3oBanue
https://m.eds00.ru/7f416194 | BocriMTaTEIBHBIX
5.2 IIpocTeie MexaHU3MBI ) bub6nuorexa [IOK BO3MOXKHOCTEH
https://m.eds00.ru/7f416194 | comepkaHusi TEMBI
5.3 Mexanuyeckas 4 bubmuoreka [JOK uepes noxoop
SHEprus https://m.eds00.ru/7f416194 | coorsercTByROIMX
3a/1a4 JUTST
pelIeHHUS.

Bxirouenue B ypok
UTPOBBIX MPOLEAYP
IS TIOJICPKAHUS
MOTHBaIUU



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

oOyJaronuxcsi K
MOJTyYEHUIO
3HaHUM.
[IpumeHnenue Ha
ypoke
WHTEPAKTUBHBIX
dbopm paboThI C
00yJaroIUMUCS:
UHTEIJICKTYaIbHbIX
urp,
CTUMYJIHPYIOIINX
MO03HABATEIILHYIO
MOTHBAIIHIO
oOyyJaronmxcs.
IIpumenenne
TPYIIIOBOM PabOTHI
WM paboThI B
napax, KOTOpbIe
yuar
o0OyJaromuxcs
KOMaHJTHOH paboTe
Y B3aUMOJICHCTBUIO

Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 70 13

YACOB 110 ITPOTPAMME




8 KVIACC

Ne | HaumeHoBaHue Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE BocnurareabHblii
n/ pa3esioB U TeM (uudposBbie) KOMIIOHEHT
n NMPOrpaMmblI o0pa3oBaTe/bHbIE
pecypcsl
Bcero | Konutpoabusbie | [IpakTuyeckue
padoThI padoThI
Pa3nes 1. TensioBble siBJIeHUsI
1.1 CrpoeHnue u cBOMCTBa 7 bubnnoreka [JOK Hcnonws3zoBanue
BeIlleCTBa https://m.edsoo.ru/7f4181ce | BocUuTaTeIbHBIX
1.2 Tennossle mpoieccsl 21 1 5 bubnnoreka [JOK BO3MOKHOCTEMN
https://m.edsoo.ru/7f4181ce | comepkaHusi TEMBbI
yepes noaobop
COOTBETCTBYIOIIUX
3a1a4y JUTSE
pelICHHUS.

Bxirouenue B ypok
UTPOBBIX MPOLEAYP
Ul TIOJAEp KaHUS
MOTHBALIUH
oOydaromuxcst K
MOJIyYEHUIO
3HAHUMN.
[Ipumenenne  Ha
ypoKe
MHTEPAaKTUBHBIX
dopm paboThl C
00yJaroIUMHUCS:
MHTEIIEKTYaJIbHBIX
urp,
CTUMYJIMPYIOIIHNX
[103HABATEIbHYIO
MOTHBALIMIO



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

oOyJaronuxcs.
[IpumeHenune
IpynIoBoi paboThl
wii  paboTel B

napax, KOTOpBIC
ydar
o0ydJaronmxcs

KOMaHAHOU paboTte
U B3aUMOJICHCTBHIO

c JIPYTHMH
o0y4armuMucs
Htoro no pazneny 28
Paznen 2. DjekTpuyeckne 1 MATHUTHBIE SIBJICHUS
2.1 DIIEKTpUYECKHE 7 1 bubnnoreka [JOK Hcnonws3zoBanue
3apsbl. 3apsKEHHbIE https://m.edsoo.ru/7f4181ce | BocUTATENBHBIX
Tena U ux BO3MOXKHOCTEH
B3aMMOJICHCTBHC COJICP)KAHUS TEMBI
2.2 [TocTrossHHBIM 20 1 7 bu6mmoreka [JOK yepes noaobop
DIIEKTPUYECKUH TOK https://m.edsoo.ru/7f4181ce | cOOTBETCTBYIOLINX
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bu6mmoreka [IOK 3a7a4 s
https://m.edsoo.ru/7f4181ce | pelieHus.
24 DNeKTpoOMarHuTHas 4 bubnuotexa [JOK Bxitouenue B ypok
WHTYKITAS https://m.edsoo.ru/7f4181ce | urpoBBIX MpOIETYP

Ui TOJIep KaHUs
MOTHUBAIIH
oOydaromuxcst K
MOJTYYCHHUIO
3HaHUM.
[IpumeHnenne  Ha
ypoke
WHTEPaKTUBHBIX
dopm paboThl C
00yJaroIUMuUCS:
MHTEJUIEKTYaJIbHbBIX



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

urp,
CTUMYJTHPYIOIIHX
MMO3HABATEIIbHYIO
MOTHBAIUIO
oOyyJaronuxcs.
[IpumeHenune
TPYIIIOBOM PabOTHI
WIN pabOTHI B
napax, KOTOpbIe
y4ar 00y4aromuxcs
KOMaHJTHOH paboTe
1 B3aHMO/ICHICTBHIO

C IpYTUMHU
00yJaronmMucs

Htoro no paznemny 37

PesepBHOE Bpems 3

OBILEE KOJIMYECTBO 68 145

YACOB 110 [TPOTPAMME




9 KUIACC

Ne HaumeHoBaHue KoJsun4vecTBo 4acoB DJIeKTPOHHbIE BocnurareabHblii
n/m | pas3ieioB U TeM Bcero | Konrtpoabubie | IIpakTuueckue | (undposbie) KOMIIOHEHT ypoKa
NMPOrpamMMbl padoThI padoThI o0pa3oBaTte/ibHbIE
pecypchl
Paznen 1. Mexannyeckue siBJeHUsI
1.1 Mexanundeckoe 10 1 bubmuorexa [JOK Hcnonb3oBanue
NIBIDKEHHE U https://m.edsoo.ru/7f41a4a6 | BocnuTaTEIbHBIX
CIIOCOOBI €T0 BO3MOKHOCTEH
OTIMCaHMS coJiepKaHUsl TEMbI Yepe3
1.2 BzaumoneiictBue 20 1 3 bu6nmoreka [IOK moabop
TEN https://m.edsoo.ru/7f41a4a6 | COOTBETCTBYIOLINX
1.3 3aKOHEBI 10 3 bu6nmoreka [IOK 3a1a4 Il peuICHuUs.
COXpaHEHUs https://m.edsoo.ru/7f41a4a6 | BkimtoueHne B ypok
UTPOBBIX TPOIEAyp AJs
MoAIepKaAHUS
MOTHUBAILINH
00yJaronmxcst K

MIOJIyYEHUIO 3HAHUH.
IIpumeHneHne Ha ypoke
MHTEPaKTUBHBIX  (opm
paboThI c
00yUaroIUMUCS:
WHTEIJUICKTYaJIbHBIX HTD,
CTUMYJUPYIOIIUX
[I03HABATEJIbHYIO
MOTHBAIUIO
00yJaroImxcsl.
IIpuMeHeHue rpynmnoBon
paboTh! WK paboThl B
napax, KOTopble yyaT

00 yJaroIIXcst
KOMaHJHOU paboTe U
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B3aI/IMOI[eI7[CTBI/II-O C

IPYTUMUA
00yJaroIMMuUCs

Hroro no pazaeny
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Pa3nen 2. Mexanuyeckne KoJje0aHUs U BOJTHBI
2.1 Mexanunueckue 7 3 bubamnoreka HOK -BOCIIUTHIBATH Y
KOJIeOaHHs https://m.edsoo.ru/7f41a4a6 | 06y4aromMXCst YyBCTBO
2.2 Mexanuueckue 8 1 3 bubnmoreka [JOK YBa)K€HUS K )KU3HU
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6 | npyrux MO U KU3HU
BOOOIIIE
Uroro no pazueny 15

Pasznea 3. DjiekTpoMarHuTHoE moJie

H JICKTPOMATrHUTHBLIC BOJIHbI

3.1 DNeKTpOMarHuTHOE 6 2 bubnmnorexka HOK -no0yXaathb
nosie u https://m.edsoo.ru/7f41a4a6 | obyuaromuxcs
AJIEKTPOMArHUTHBIE coOIII0IaTh HA YPOKE
BOJIHBI OOIIENPUHATHIE HOPMBbI
MOBEJICHUS, TIPaBUIIA
OOIIIEHUS CO CTApLIUMHU
(yuurenem) u
CBEpCTHUKAMHU
(oOyuaronmucs);
Htoro no pazneny 6
Pa3nes 4. CBeToBbIe sIBJICHUS
4.1 3aKoHbI 6 2 bubmuoreka [JOK -peanu30BbIBATH
pacrpocTpaHeHus https://m.edsoo.ru/7f41a4a6 | BociurarenbHbIE
CBeTa BO3MOKHOCTH B
4.2 JIun3bl 1 6 3 bubnmnorexka HOK pa3IMYHbIX BUJAX
ONTUYECKUE https://m.edsoo.ru/7f41a4a6 | nesATENLHOCTHA
prOOpPbI o0yuJarommxcs co
4.3 Paznoxenue 3 2 bubmuorexa [JOK CJIOBECHOM (3HAKOBOIA)
0eJIoro cBeTa B https://m.edsoo.ru/7f41a4a6 | 0CHOBOIi: BLIBOALI U
CIIEKTp JI0Ka3aTeNbCTBO
dbopmyn, aHaH3
dbopmy, perieHue
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TEKCTOBBIX
KOJINYECTBEHHBIX U
KayeCTBEHHBIX 3aJ1a4,
BBIIIOJIHCHME 3aaHUH 110
pasrpaHUUYCHUIO
IIOHATUI PEAIIM30BBIBATH
BUJIAX J€ATEIILHOCTU
oOyJaronuxcs Ha
OCHOBE BOCIIPUSTHS
AJIEMEHTOB
JeCTBUTENILHOCTH:
HabJt0/IeHuE 3a
J€MOHCTpalUsIMU
YUUTENS, IPOCMOTP
y4eOHBIX (GUIBMOB

Hroro no pazgeny

15

Pa3nea 5. KpanroBble IBJIeHUSA

5.1 Hcnyckanue u 4 bubnuoreka [JOK
MOTJIOLIEHUE CBETA https://m.edsoo.ru/7f41a4a6
aTOMOM

5.2 Crpoenne 6 bu6mmoreka [JOK
aTOMHOTO s/1pa https://m.edsoo.ru/7f41a4a6

5.3 SnepHble peakuu 7 bubmuoreka [JOK

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

-HCCIIEIOBATENIbCKYIO
JeSITETLHOCTh
00yyJaromuxcs B paMKax
peanu3ai UMU
WH/IUBUYaJIbHBIX U
TPYIITOBBIX
UCCIIeI0BaTEIbCKUX
MPOEKTOB, YTO JaCT
o0yJaronumcs
BO3MOYKHOCTh
proOpecTH HaBbIK
MyOJIMYHOTO
BBICTYIIJICHUS TIEpe
ayJInTOpHEN,
apryMeHTHPOBaHUS U
OTCTaWBaHUs CBOEH
TOYKHU 3PEHUS;



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

Uroro no pazgeny ‘ 17 |

Pasznea 6. [loBTopuTE1bH0-00001IAI0 M MOTYJIb

6.1 [ToBTOpEHME U 9 2 bubmmoreka [IOK -MOJIEJINPOBAThH HA
0000111EeHHE https://m.edsoo.ru/7f41a4a6 | ypoke cuTyaruu Iist
coJiep’KaHus Kypca BbIOOpA MMOCTYIKA
¢dbusuku 3a 7-9 o0yJaroIuMucs
KJ1acc (texctol, nHOrpaduka,

BHJICO U JIP);
peaan30BHIBATH
BOCITUTATEIILHBIC
BO3MOYKHOCTH B
pa3IMYHBIX BUIAX
JESATeIbHOCTH
oOyuJaronuxcs Ha
OCHOBE BOCTIPUSTHS
DJIEMEHTOB

Wroro no pazueny 9

OBILEE KOJIMYECTBO 102 3 27

YACOB 11O

[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne Tema ypoka KoJun4yecTBo yacos JJIeKTPOHHbIE
n/n Bcero Kontpoabubie | Ilpaktuueckue | uupposbie
padoThbI padoThI o0pa3oBaTe/bHbIE
pecypcsl
1 ®usnka — Hayka o npupoje. SBienus 1
IPUPOJIbI
2 du3nyecKue sIBIEeHUs 1
3 du3nyecKue BEIMYMHBI U UX U3MEPEHHE 1
4 VYpok-uccnenoBanue "M3mepenue 1 1
TEeMIIEpaTypbl IPU NOMOIIH KUIKOCTHOTO
TEPMOMETpA U IaTYMKa TeMreparypbl"”
5 Meroapl HaydHOTO Mo3HaHus. OnucaHue 1 bubnuorexa [JOK
(hUBUYECKUX SABJICHUHN C ITOMOIIBIO MOJICIICH https://m.edsoo.ru/ff09f72a
6 VYpok-uccnenosanue "[IpoBepka rurnoressl: 1 1
JAIbHOCTh MOJIETA [IApUKA, TYILEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OO0JIbIlIe
BBICOTA ITycKa"
7 Crtpoenue BemiecTBa. ONBITHI, 1 bubnuotexa [JOK
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE https://m.edsoo.ru/ff09fe0a
BElIeCTBa
8 JIBMKEeHME YacTUIl BEIECTBA 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoanue «OMNbITHI IO 1 1
HaOJIIOACHUIO TETJIOBOTO PaCIIUPEHUs
ra3oB»
10 ArperaTHble COCTOSIHMS BEILIECTBA 1
11 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI. 1 bubnnoreka [JOK
O6o006menue no paszneny «lleppoHadanbHbIe https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHUHU BEUIECTBA»
12 Mexanunyeckoe aBuxenue. PaBHomepHoe 1 1 bubnuorexa [IOK



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

https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. Equnuiisl ckopoctu bubnmoreka [JOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nytu ¥ BpeMeHM JBUKEHUS bubmumorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 Nueprusa. Macca — Mepa HHEPTHOCTH T bubmuorexa [JOK
https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTH BemiecTBa. PacyeT macchl u bubmuoreka [JOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «OnpeneneHue
TUIOTHOCTHU TBEPJIOTO TEIa
18 Pemenue 3amaq mo teme "[lmoTHOCTH bu6mmoreka [IOK
BeliecTBa" https://m.edsoo.ru/ff0al123c
19 Cuna xak XxapakTepuCTHKa B3aUMOJICHCTBUS
ten. Cuita ynpyroctu. 3akoH I'yka
20 JlaboparopHas pabora «/3yuenue
3aBUCUMOCTH pacTsbKeHUs (nedopmarun)
MIPYKUHBI OT IPHJIOKCHHOHN CHITBI)
21 SABnenue Tarorenus. Cuna TsHKECTH
22 CBs13b MEX]ly CUJION TSAKECTU U Maccoi bubnnoreka [JOK
tena. Bec Tena. Pemenue 3a1ad no reme https://m.edsoo.ru/ff0al778
"Cuna tsoxkectu"
23 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnuoreka [IOK
Pu3HYECKUE XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cui. Jlunamomerp bubnuoreka [IOK
https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTs bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778
26 CrnoxxeHue IByX CHJI, HallPaBJIECHHBIX 10 bubnuotexa [JOK
OJIHOM mpsiMOM. PaBHOAEMCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70
27 Pemrenue 3amay mo reme
"PaBHonelicTByromas cuin"
28 Cuna TpeHus u e€ BUAbL. TpeHue B mpUpoie bubmuotexa [JOK

1 TCXHHUKEC

https://m.edsoo.ru/ff0alb9c
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29

JlaGopaTtopHas paborta «3ydyeHue
3aBUCHMOCTH CHJIBI TPEHHSI CKOJIBKCHHSI OT
CHJIBI JIaBJICHHSI U XapaKTepa
COIPUKACAIONINXCS TOBEPXHOCTEH)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30 Pemenue 3amau Ha onpeencHue
PaBHOJCHCTBYIOIIEN CUJIIbI
31 Pemenue 3agau mo temaM: «Bec Tenay, bu6mmoreka [IOK
«['padpmueckoe nzobpaxxkenue cuin», «Cuiby, https://m.edsoo.ru/ff0alde0
«PaBHOICMCTBYIOIIAS CUIT»
32 KonTponbHas padoTa no remam:
«MexaHu4ecKkoe IBHKEeHHe), «Macca,
IJIOTHOCTBY, «Bec tenay, «['padudeckoe
n3o0pakeHue crn, «CUIIbD»
33 Hasnenne. CriocoObl yMEHBIIICHUS U bubmmoreka [JOK
YBEJIMYEHHUS TABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a bubnuorexa [JOK
oT 00bEMa, TeMIeparypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHus: TBEPIBIMU TEIIAMH, bu6mmoreka [IOK
JKUJIKOCTSIMU U ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBlIeHHME B KUJIKOCTH U T'a3e, BBI3BAHHOE bu6mmoreka [JOK
JIEHCTBHEM CHUJIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo Teme «JlaBinenue B bu6mmoreka [JOK
SKHUIKOCTH U rase. 3axkoH Ilackamsay https://m.edsoo.ru/ff0a2826
38 CooOmaromuecs cocyabl bubnmnoreka [JOK
https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece bubmmoreka [JOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [lopiiHeBOH KUIKOCTHBIN
Hacoc
41 ATMocdepa 3eMu ¥ IPUUUHBI €€ bubnnoreka [JOK
CYyILLIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe 1aBiieHne bubnnorexa [JOK
https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHoro nasieHus. Onpit bubnuorexa [IOK
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Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(EPHOTO JIABJICHHS OT bubnmoreka [JOK
BBICOTHI HaJT YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JTABJICHHE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau o teme " AtmochepHoe
napyieHue"
47 JlercTBHE KUIKOCTU U T'a3a Ha MOTPYKEHHOE bubmumorexa [IOK
B HUX T€JIO. ApXUMeEJIOBa CUIa https://m.edsoo.ru/ff0a3276
48 JlaboparopHas pabota «OnpeneneHue bubmmoreka [JOK
BBITAJIKMBAIOIIEH CUIIbI, IEUCTBYIOIIEH HA https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKCHHOE B JKHJIKOCTh)
49 JlaboparopHast paboTta 1mo Teme bubmmoreka [JOK
«HccnenoBanue 3aBUCUMOCTH BEca TEIA B https://m.edsoo.ru/ff0a3514
BOJIE OT 00BbEMA MOTPYKEHHOH B KUAKOCTb
4acTH TeNa
50 [TnaBanue Ten bubmmoreka [JOK
https://m.edsoo.ru/ff0a3a96
o1 JlaGoparopHas padota "KoHcTpynpoBaHue
apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKH U
onpeneneHue e€ rpy30nobLEMHOCTH"
52 Pemenue 3amau mo temaM: «IlnaBanue bu6mmoreka [JOK
cynoB. BoznyxonnaBanuey, «JlaBienue https://m.edsoo.ru/ff0a3654
TBEPABIX T, )KUAKOCTEH U Ta30B»
53 KonrtponbHas pabota no teme «JlaBneHue
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»
54 Mexanunueckast pabota bubnuoreka [IOK
https://m.edsoo.ru/ff0a3f82
55 MomHocTs. EqUHUITBEI MOIHOCTH bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccienoBanue "Pacyér MOIIHOCTH,
pa3BHBaeMOU MpU MOABEME 1O JecTHUIIE"
57 ITpocteie Mexanu3mbl. Peruar. PaBHOBecHe

CHJI HA pbI4yare
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58 Prruaru B TexHuke, ObITY U IPUPO/IE. 1 0.5 bubnnoreka [HOK
JlaboparopHas pabdora «/ccnenoBanue https://m.edsoo.ru/ff0a478e
YCIIOBU PaBHOBECHUS pblYara
59 Pemrenue 3amau no reme «Y ciaoBust 1 bubnmoreka [JOK
PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
60 KoadduuueHT nmoneznoro aercTBUs 1 0.5
MexaHu3ma. Jlaboparopnas pabota
«M3mepenune KIIJI HaKIIOHHOM IIOCKOCTH
61 Pemenue 3agau mo teme "Padora, 1 bu6mmoreka [IOK
MotHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sHeprus. Kunernueckas u 1 bubnnoreka [JOK
MOTEHIMAIbHAS SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPrun 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0a4360
64 YPOK-3KCIIEPUMEHT IO TEME 1 1
"DKCIIEpUMEHTAIbHOE ONPEACIICHHUE
W3MEHEHUS KHHETUYECKON U MOTEHIMAIbHON
SHEPTUU MPU CKATHIBAHUU TEJA IO
HAKJIOHHOM MJIOCKOCTH"
65 KonrtponbHas padora o teme «Pabora u 1
MOIIHOCTh. DHEPTHUS
66 PezepHblil ypok. Pabora ¢ TekcTamu mo 1 bubnuoreka [IOK
Teme "MexaHn4ecKkoe JIBIKEeHHe" https://m.edsoo.ru/ff0a4ee6
67 PezepHblil ypok. Pabora ¢ TekcTamu mo 1 bubnuoreka [IOK
teme "JlaBieHue TBEPABIX TEIl, KUIAKOCTEH 1 https://m.edsoo.ru/ffOa4ffe
ra3oB"
68 PesepBHbIil ypok. Pabora ¢ TekcTamu 1o 1
teme "Pabota. MomHocTs. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KVIACC

Ne Tema ypoka KoJsmn4yecTBo 4yacoB DJIeKTPOHHbBbIE
n/n Bcero Kontpoabubie | IlpakTuuyeckue | mupposbie
padoTbI padoTbl o0pa3oBare/ibHbIE
pecypcsbl
1 OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO- 1 Bu6mmoteka [JOK
KMHETUYECKON TEOPUU U UX ONBITHBIC https://m.edsoo.ru/ff0a5256
MOATBEPIKICHUS
2 Macca u pazmep aTOMOB U MOJICKYT 1
3 Monenu TBEPIOTO, KUJKOTO U 1 bu6nuorexa [IOK
ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
4 OObsicHeHHEe CBOMCTB TBEPAOTO, )KUJIKOTO U 1
ra3000pa3HOro COCTOSIHUI BeIeCTBa Ha
OCHOBE TIOJIO’KEHUH MOJIEKYISPHO-
KMHETUYECKOU TEOPUH
5 Kpucrammuueckue u amopdHbIie Tena 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. 1 bubnuotexa [JOK
IToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CKaTUE 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TeMIepaTypsl CO 1
CKOPOCTBIO TEIJIOBOT'O JIBUYKEHUS YaCTHUI]
9 Buytpennss sHeprus. CriocoObl H3MEHEHHUSI 1 bu6muoreka [JOK
BHYTPEHHEHN YHEPrUun https://m.edsoo.ru/ff0a5c60
10 Buns! Tenonepenaun 1 bu6nuorexa [IOK
https://m.edsoo.ru/ff0a6412
11 VYpok-koHpepennus "[IpakTuueckoe 1 1 bu6muoreka [JOK
HUCIOJIL30BaHUE TEIUIOBBIX CBOMCTB BEIIIECTB https://m.edsoo.ru/ff0a65c0
Y MaTepUaJIOB B LEJSIX SHEprocoOepexeHus "
12 KoaunuectBo Temnotsl. Y aenbHas 1 bu6nunorexa LIOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHeHUE TEIIOBOro OaaHca. 1 bubmuoteka [IOK
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TemnooOMeH U TEIJIOBOE PaBHOBECUC

https://m.edsoo.ru/ff0a7088

14 JlaboparopHnas pabota "Hccienoanue Bu6muoteka [JOK
SBJICHUS TEIJIOOOMEHA MPU CMEIIMBaHUU https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U ropsiuet BobI"
15 PacueT KonyecTBa TEIIOTHI, HEOOXOAUMOTO
JUIS HAarpeBaHus Tella U BBIIEIIEMOT0 UM
IPU OXJIAKJICHUU
16 JlaboparopHas pabota "OnpeneneHue bubmmoreka [JOK
yAEIbHOM TEIIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TommBa. Y ieibHasi TerjaoTa bubnmnorexka HOK
CrOpaHUs https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue u oTBEpAEBaHNE bubnmnorexka HOK
KPUCTALUIMYECKUX TEI. Y JIeJIbHAsI TEIIIOTa https://m.edsoo.ru/ff0a71d2
TUTABJICHUS
19 JlabopaTtopHast pabora "Ornpeznenenue bubmuorexa [IOK
y/I€JIbHOM TEIJIOTHI IUIaBJICHHMS Jibjia" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue U KOHJCHCAITHUS. bu6mmoteka LIOK
Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kunenwne. Y nenpHas Temiora bu6anoreka LIOK
napooOpa3oBaHMs U KOHJCHCAIUH. https://m.edsoo.ru/ff0a786¢c
3aBHCUMOCTh TeMIEpaTypbl KHTICHUS OT
aTMOC(EpHOTO AABICHHUS
22 Brnaxxnocts Bo3myxa. JlabopaTopras padora bubmuorexa [IOK
"Onpeznenenre OTHOCUTENBHON BIIaKHOCTH https://m.edsoo.ru/ff0a7628
BO3/TyXa"
23 Pemenue 3a1au Ha onpezeeHue BIaXXHOCTH
BO3/yXa
24 [TpuHIMIBI PaOOTHI TETIIIOBBIX JBUTATENCH.
[TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHus
25 KIIJI rermoBoro nBurarens. TemioBbie bubnuotexa [JOK
JIBUTATENH U 3aLUTa OKPYXKAIOIIEH CPEJIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs M MPEeBpaILEeHHs SHEPTHH

B TCIJIOBBIX ITpoHeEccax



https://m.edsoo.ru/ff0a7088
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27

[ToaroToBKa K KOHTPOJIBHOM paboTE MO TEME
"TennoBrle ABIeHNUA. I3MeHeHNE
arperaTHbIX COCTOSIHMI BeniecTna'

but6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28 KontponsHast pabora o Teme "TemoBbie Bu6mmoteka [JOK
ABJIEHUS. MI3MeHeHHe arperaTHbIX https://m.edsoo.ru/ff0a86ae
COCTOSIHMI BeniecTna'

29 Dnektpuzanus Ten. [[Ba pona
AIIEKTPUYECKUX 3apsI0B

30 VYpoxk-uccienopanue "IneKTpusaius Tein 1
MHAYKIMENW U IPYU CONPUKOCHOBEHUN"

31 B3anmoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH bu6nunorexa LIOK
Kymona https://m.edsoo.ru/ff0a87e4

32 DnekTpuueckoe nose. HanpskeHHOCTh bubnnorexa [JOK
ANEKTpUYECKOTo nojs. [IpuHumn https://m.edsoo.ru/ff0a8a0a
CYTNEPHO3UIINH ICKTPUUECKUX MOJIeH

33 Hocurenu snexTpuueckux 3apsiioB.

DneMeHTapHbIi 3apsia. CTpoeHue aroma

34 [IpoBOHUKY U TUAIEKTPUKHU. 3aKOH bu6nunorexa LIOK
COXPAHEHHUs dJIEKTPUYECKOTO 3apsJia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1ay Ha IpUMEHEHUE CBOMCTB bu6nmorexa LIOK
AIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc

36 DNEKTPUYECKUN TOK, YCIIOBUS €TI0 bubmuoteka [IOK
cyuiectBoBanus. ICTOUHMKH https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA

37 JleficTBUSI SIEKTPUUECKOTO TOKA but6mmoreka [IOK

https://m.edsoo.ru/ff0a96b2

38 Ypok-uccnenosanue "Jleiicteue 1
AJIEKTPUYECKOTO TIOJISI HA MPOBOAHUKU U
JIUAJIEKTPUKU"

39 DJIEKTPUUYECKUN TOK B METaJIax, JKUIAKOCTAX bubnuotexa [JOK
Y raszax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas ernb U €€ COCTaBHBIC YacTH

41 Cwita Toka. JlabopaTopHas pabora 0.5 bubanoreka [JOK

"3MepeHue U peryJnpoBaHue CUiIbl TOKa"

https://m.edsoo.ru/ff0a8bd6
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42 DJIeKTpUUYeCcKoe HarpshkeHue. BonbTmerp. 0.5 bu6muoreka [IOK
JlaboparopHas padota "HU3mepenue u https://m.edsoo.ru/ff0a9el14
peryJupoBaHUE HANPsHKEHUs"

43 ConpoTuBJICHHE MTPOBOJHHUKA. Y IEITBHOE bubmmoreka [JOK
COINPOTHUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738

44 JlabopaTtopHas pabota "3aBUCUMOCTh 1 bubmmoreka [JOK
3JIEKTPUYECKOIO CONPOTUBIICHUS https://m.edsoo.ru/ff0aa738
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIIAIU
MOINIEPEYHOI0 CEUCHUS U MaTepraia"

45 3aBUCHMOCTD CHJIBI TOKA OT HAPSKCHHUS. bubmuorexa [IOK
3akoH OMma JJid yyacTka Henu https://m.edsoo.ru/ff0aad44a

46 JlaGopaTtopnast pabdora "HcciaenoBanue 1 bubnuorexa [IOK
3aBHCHUMOCTH CHJIBI TOKA, HIYILLIETO Yepe3 https://m.edsoo.ru/ff0aa04e
pe3UcTOp, OT CONPOTUBIIEHUS PE3UCTOPA U
HalnpspKeHUs Ha pe3uctope”

47 ITocnenoBaresnbHOE U apaJUIEIBHOE
COEJIMHEHUS IPOBOIHUKOB

48 JlaboparopHnas paboTta "IIpoBepka npaBuina 1 bubnmnoreka [HOK
CJI0’KE€HHUS HANIPSKEHUN NIpU https://m.edsoo.ru/ff0aaas8
MOCJIEI0BATEILHOM COEIMHEHUH JIBYX
pe3ucTopoB”

49 JlaGopatopHas pabota "IIpoBepka npaBuia 1 bubmuoreka [JOK
JUISL CUJIBI TOKA IIPU MApaAIIIEIbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB"

50 Pemenue 3a1au Ha mpumeHenue 3akoHa Oma bu6anoreka LIOK
JUISL PA3JIMYHOTO COEIMHEHHUSI IIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIIIHOCTH AJEKTPUUECKOTO TOKA. bubnuotexa [JOK
3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124

52 JlaGopaTtopHnas pabora "Onpenenenue 1 bubnuotexa [JOK
paboThl U MOUTHOCTH JIEKTPUUYECKOr0 TOKA" https://m.edsoo.ru/ff0ab3e0

53 DIIeKTpUUECKHE IIETTH U MTOTPEONTENN bubnuotexa [JOK
AIIEKTpUUYECKON 3Hepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUe

54 [TonroroBka Kk KOHTPOJILHOW paboTe MO TeEMe bubmuoteka [IOK



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
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"DnexkTpuuecKue 3apsabl. 3apsSKEHHbIC Tela
U UX B3aumojacucTBus. I1ocTOSHHBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abd2c

55 KonTponbHas pabota mo Teme bubmmoreka [JOK
"DnexkTpuuecKue 3apsabl. 3apsSKEHHbIC Tella https://m.edsoo.ru/ff0abea8
1 ux B3aumojencTBus. [locTtostHHbII
AJIEKTPUYECKUM TOK"

56 ITocTossHHBIC MAarHUTHI, UX B3aMMOJCHCTBHUC

S7 VYpok-uccinenosanue "M3ydenue nosueu 1 bubmmoreka [JOK
MIOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0

58 MaruauTHoe 1osie. MarauTHOE 1oyie 3eMIIH | bu6mmoreka [IOK
€ro 3HadyeHue A7 )KU3HU Ha 3eMIIe https://m.edsoo.ru/ff0acOba

59 OnbIT OpcTeaa. MarHuTHoe nosje bu6nunoreka [IOK
ANEKTPUYECKOTO TOKa MaruuTHoe mose https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM

60 [IpumeHeHue 3IeKTPOMArHuTOB B TEXHUKE. 0.5 bubnuorexa [IOK
JlaboparopHnas pabota "M3ydeHue aeicTBus https://m.edsoo.ru/ff0ac74a
MarHuTHOTO TOJIsI Ha MTPOBOJIHUK C TOKOM"

61 DNEeKTPOABUTATENb TOCTOSHHOTO TOKA. bubnmnoreka [JOK
Hcrnionb3oBaHue IIEKTPOABUTATENEH B https://m.edsoo.ru/ff0ac86¢c
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCIIOPTE.

JlaboparopHnas padota "KoHCcTpyrpoBaHue u
u3ydeHue paboThl ANeKTpoaBUraresns"”

62 Onpitel Dapanes. 3aKOH NEKTPOMArHUTHOM
nHaykuuu. [Ipaswio Jlenna

63 Onekrporereparop. CriocoObl MOTyIeHUS
AIIEKTPUIECKOI SHEPTUU. DICKTPOCTAHIINH
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH

64 [ToaroToBka Kk KOHTPOJIBHON pPabOTE MO TeEMeE
"DJIEKTpUYECKNE U MAarHUTHBIC SIBJIICHUS "

65 KonrtponbHas pabora no reme bubnuoreka [IOK
"DEeKTpUYECKNE U MATHUTHBIE SIBIICHUS " https://m.edsoo.ru/ff0acb14

66 PesepBHEIit ypok. PaboTa ¢ TekcTamu 1o bubmmoreka [JOK

Teme "TermnoBble aBiaeHUd"

https://m.edsoo.ru/ff0accbe



https://m.edsoo.ru/ff0abd2c
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67 PesepBHbIi ypok. PaboTa ¢ TekcTamu mo 1 bubnuotexa [JOK
teMe "[1oCTOSHHBIN 27eKTpUYeCKUuid TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo 1
teMe "MaruuTHbI€ SIBJICHUS"
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5



https://m.edsoo.ru/ff0acdc6

9 KUIACC

Ne Tema ypoka KoJsmyecTBo 4yacoB DJIeKTPOHHbIE
n/n Bcero Kontpoabubie | Ilpaktuuyeckue | mupposbie
padoTbI padoTbl o0pa3oBare/ibHbIC
pecypcsbl
1 Mexanunyeckoe aBuxkeHue. MarepuanbpHas 1
TOYKa
2 Cucrema orcuera. OTHOCHUTEIHHOCTD 1 bubnunorexa LIOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0ad19a
4 HepaBnomepHoe npsiMoJIMHETHOE 1
nBuxeHue. CpeaHsisi 1 MTHOBEHHaAsI
CKOpOCTh
5 [IpsiMonrHEtHOE paBHOYCKOPEHHOE 1 bubmuorexa [IOK
JIBIOKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh MPSIMOJIMHEHHOTO 1
PaBHOYCKOpEHHOTo ABMKeHus. ['papuk
CKOpPOCTH
7 JIaGoparopHas pabota "Onpeznenenue 1 1 bubmuoreka [JOK
YCKOpPEHMU Tejla IIPU PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0adb18
JBUKEHHMH 110 HAKJIOHHOW IJIIOCKOCTH"
8 CBoOoauoe nmagenune teia. OnsiTe! [ annnes 1
9 PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH. 1 bu6muoreka [JOK
Ilepuon u yactota obpaienus. Jluneitnas u https://m.edsoo.ru/ff0ael76
yTJ10Basi CKOPOCTH
10 [leHTpOoCTpeMUTENEHOE YCKOPEHUE 1
11 [IepBe1it 3ak0oH HproToHa. BekTop cuibl 1 bu6muoreka [JOK
https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. 1 bubmuorexa [IOK
PaBHOnelicTBYIOIIAS CHJTa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herotona. Cynepnosunus 1 bubmuoteka [IOK

CHUJI

https://m.edsoo.ru/ff0ae982



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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14 Pemenue 3amay Ha mprMEHEHUE 3aKOHOB but6mmoreka [IOK
Herotona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka bubnuorexa [JOK
https://m.edsoo.ru/ff0aeca2
16 Pemrenue 3anau mo teme «Cuiia ynpyroctu»
17 JIaGoparophas pabota «Omnpenenenue Bu6muoteka [JOK
YKECTKOCTH MPY>KUHBI https://m.edsoo.ru/ff0aee28
18 Cuiia TpeHus bubmmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anay no teme «Cuma TpeHUs» Bbu6mmoteka [JOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Omnpenenenue bubnnoreka [JOK
Kod(hQUIIMEeHTA TPEHUS CKOJILKCHHS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau mo teme "3akoHbl HeroTOHA. bu6nmorexa LIOK
Cuia ynpyroctu. Cuina TpeHus" https://m.edsoo.ru/ffOafb8e
22 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnnoreka [JOK
TATOTEHHS. Y CKOPEHHE CBOOOIHOTO https://m.edsoo.ru/ff0af044
NaJICHUS
23 Ypoxk-koHpepenuus "JIBrkeHHE TEIT BOKPYT
rpaBuTanmoHHoro neHrpa (ComHeunas
cucrema). ['amaktuxu"
24 Pemenue 3anau mo teme "Cuna TSHKECTH U bu6anoreka LIOK
3aKOH BCEMUPHOT'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
25 [lepBas kocMHuyecKasi CKOPOCTb. bubmuoreka [JOK
HesecoMocTh U nieperpysku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MarepuanbHON TOUKH. bubnuoreka [JOK
AbcomoTHO TBEPOE Teno. PaBHOBeCcHe https://m.edsoo.ru/ff0afe36
TBEPIOTO TeJA C 3aKPEIUIEHHON OChIO
BpalICHUS
27 MowmeHnT cuinsl. LeHnTp TskecTn
28 Pemenue 3agad mo reme "MOMEHT CHJIBI. but6mmorexa [IOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
29 [TonroToBka K KOHTPOJIBHON paboTe MO bubmuoteka [IOK

TeMe "MexaHudecKoe IBIKEHHUE.

https://m.edsoo.ru/ff0b0408
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BsaumogeiictBue Ten"

30 KonTpomnpHas pabora mo Teme bubmmoreka [JOK
"MexaHn4YeCcKoe IBUKEHUE. https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten"

31 Nmmynse Tena. UMmynbe cuitbl. 3akoH bubnuorexa [JOK
COXpaHEHUs UMITYJIbCa. YIPYroe u https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJICHCTBUE

32 Pemenue 3ama4 mo reme "3akoH bubnunorexa LIOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koupepenuus "PeaktuBHOE
JIB)KCHUE B MPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa 1 MOIITHOCTh bubmuorexa [IOK

https://m.edsoo.ru/ffOb0a84

35 Pabota cuibl TsKeCTH, CUIIBI YOIPYTOCTH U bu6nuoreka [IOK
CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8

36 JlaboparopHas padota «Onpenenenue
pabOThI CHITBI TPEHUS TIPH PABHOMEPHOM
JBUKCHHUH TeJa M0 TOPU30HTAIBHON
TTOBEPXHOCTH

37 Cs3b sHEpruu U padoThl. [loTeHInanbHas
SHEPTHUs

38 Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
KWHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32

39 3aK0H COXpaHEHHS SHEPTUU B MEXaHUKE

40 JlabopaTtopHas pabota «3y4yeHue 3akoHa bubnuotexa [JOK
COXpaHEHUs SHEPTUM https://m.edsoo.ru/ffOb12fe

41 KonebarensHOE IBUKEHNUE U €T0 bu6anoreka LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858

42 3aryxatomue KojiebaHus. BeiHyk1eHHbIE bubnuoteka [JOK
Kosebanus. PezoHanc https://m.edsoo.ru/ff0b20f0

43 MareMaTtnyeckuil 1 py>KUHHBIA MASITHUKA

44 VYpok-uccnenoBanue «3aBUCUMOCTh bubnuorexa [JOK

nepuo/a KojiebaHuM OT KECTKOCTH
MIPYKUHBI U MAcChl Tpy3a»

https://m.edsoo.ru/ff0b197a
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45

[IpeBpalieHre SHEPTUN IPU MEXAaHHUCCKUX
KoJIe0aHUuAX

46

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIEproIa KojaeOaHui
NPY>KUHHOTO MasITHUKA)

but6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaboparopHas pabora «IIpoBepka
HE3aBHCUMOCTH TIepHo/ia KosebaHuii rpysa,
MMOABCUICHHOI'O K HUTHU, OT MACChI I'py3a»

bubnunorexa LIOK
https://m.edsoo.ru/ff0b197a

48

Mexauunueckue BoaHEL. CBONCTBA
MexaHu4yecKux BoJH. [IpononbpHbIe u
TTOTNIEPEYHBIE BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-konpepenuus "MexaHndeckue
BOJIHBI B TBEPIOM Tene. CelicMuueckue
BOJIHBI"

50

3By1(. PaCHPOCTpaHCHI/Ie " OTPpa’KCHHUC 3BYKa

o1

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pE30HaHC

53

Ypok-koHpepeHnius "YIbTpa3zByK U
uH(Pa3BYK B IPUPOJE U TEXHHUKE"

bu6anoreka LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
TeMe "3aKOoHBI COXpaHEeHUs. MexaHndyeckue
Kos1e0aHusl ¥ BOJHBI"

bu6anoreka LIOK
https://m.edsoo.ru/ffOb25f0

55

KonTtponbHast pabota o Teme "3aKoHbI
coxpaHeHus. Mexanndeckue kojiebdaHus u
BOJIHBI"

56

DJIEKTPOMAarHuTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb2abe

57

CBoiicTBa SJICKTPOMArHUTHBIX BOJIH

58

VYpoxk-koHpepenuus "[lkana
OJICKTPOMArdHMTHBIX BOJIH. Hcnoap3oBanne
3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
cBsA3H"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2fe6
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59

VYpoxk-uccienopanue "M3yueHue CBOWCTB
3JIEKTPOMArHUTHBIX BOJIH C TTOMOIIBIO
MOOMIBHOTO TenedoHa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6c

60 Pemienue 3aa4 Ha onpeesnieHNe YacTOThl U
JUIMHBI 3JIEKTPOMArHUTHOM BOJIHBI
61 DneKTpoMarHuTHasi IpUpo/aa CBeTa. bubmmoreka [JOK
CxopocTth cBeTa. BosiHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Ucrounuku cBera. [IpsimonuneitHoe bubnmoreka [JOK
pacnpocTpaHenue cBera. 3armeHus ColiHia https://m.edso0.ru/ff0b3658
n JIyHbI
63 3aKoH oTpakeHus cBera. 3epkaia. Pemenue bubnmnoreka [HOK
3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAKECHUS https://m.edsoo.ru/ff0b38c4
CBeTa
64 [Ipenomienue cBera. 3aKOH MPEIIOMIICHUS bubmuorexa [IOK
CBETa https://m.edsoo.ru/ffOb3aea
65 [TonHOE BHYTpEHHEE OTPAKEHHE CBETA. bubnmnoreka [HOK
Hcnons30Banue MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0b3c5c
OTpPaKEHUS B ONTHYECKHUX CBETOBOJAX
66 JlaboparopHast padota "Hccrnenoanne
3aBHCHMOCTH YTJIa IPETOMIICHUSI CBETOBOTO
Jy4a OT yIJia MajieHus Ha IpaHule "BO3IyX-
cTekno""
67 Ypok-koH(pepernus "Micnoas3oBaHue
MIOJIHOTO BHYTPEHHETO OTPaKEHHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
68 JInna3el. OnTHdeckas cuiia JTWH3bI bu6nuorexa [IOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n300paxeHu B TUH3aX bubnmnorexa [JOK
https://m.edsoo.ru/ff0b444a
70 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
(hOKYCHOTO PacCTOSIHUS U ONTHYECKOMN CHITBI https://m.edsoo.ru/ff0b4206
coOuparomen JTUH3HI"
71 Ypok-koHpepenmus "OnTudeckue bubnmnorexa [JOK

JIMH30BbIe TPHOOPHI"

https://m.edsoo.ru/ffOcOa7e



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

72

I'ma3 kak ontuyeckasi cucteMa. 3peHue

but6mmoreka [IOK
https://m.edsoo.ru/ff0b4684

73 Ypok-koudepennus "Jledextsl 3penus. Kak
COXPAHUTH 3peHue"

74 Paznosxenue 6enoro cBera B CIEKTP. bubnuotexa [JOK
OnsiTel HetoToHa. CoxeHnue https://m.edsoo.ru/ff0cOf4c
CHEKTPAJIbHBIX 1[BETOB. Jlucnepcus cBera

75 JlaGopaTopHas padota "ONBITHI 11O bubnuotexa [JOK
pas3oKeHuIo O6eJI0ro CBeTa B CIEKTP U https://m.edsoo.ru/ff0cOe2a
BOCTIPUSTHIO [IBETA IPEIMETOB IPH HX
HaOJII0JIEHUU Yepe3 I[BETOBbIC GUILTPHI"

76 Ypok-npakTukyM "BoiHOBBIE CBOMCTBA
CBeTa: nucrepcus, nHTepdepeHus u
mudpakims'

77 OmnwiTel Pe3epdopaa u ruranerapaast MOJIEITh bubmmoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynater bopa. Moaens aroma bopa

79 Hcnyckanue v MorioneHne CBeTa aTOMOM. bubmmoreka [JOK
KBanThl. JInHEHUaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c

80 Ypok-mipaktukym "HalirroieHne CrieKTpoB bubmmoreka [JOK
UCIyCKaHMs" https://m.edso0.ru/ff0c1550

81 PaanoakTMBHOCTB U €€ BUIBI bubnuoreka [{OK

https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siapa. Hykinonnas bubnnorexa [JOK
MOJIENTh https://m.edsoo.ru/ff0c18ac

83 PannoaktusHbIe NpeBpamieHus. M3oTomnsl bubmuoteka [IOK

https://m.edsoo.ru/ff0clal4

84 Pemenue 3agad mo treMe: "PanyoakTUBHEBIE but6mmorexa [IOK
peBpalieHus " https://m.edsoo.ru/ffOclb4a

85 [Tepwon monypacmana

86 Ypok-koupepennus "PagnoakTuBHbIC bubnuotexa [JOK
W3JIy4eHUs B IPUPOJIE, MEUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 S nepHbie peakiuu. 3aKOHBI COXPaHEHUS bubnmnorexa [JOK

3apsAJ0BOTro 1 MaCCOBOI'0 YHUCEJT

https://m.edsoo.ru/ffOc1c58



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

88 DHeprusi CB3U aTOMHBIX saep. CBsA3b bubnuorexa [JOK
MacChl U SJHEPrUuu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau mo reme "SnepHbie
peakuun"

90 Peakiuu cunTe3a U neneHUs Saep. but6mmoreka [IOK
Wcrounuku sueprun CosiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88

91 Ypok-koHdepenus "SnepHas yHEpreTUKA.
JlercTBUS paJguOAKTUBHBIX U3JIy4YE€HUN Ha
JKHBBIC OPraHU3MBbI"

92 [loaroroBka Kk KOHTPOJIBHOU padoTe 1O Bbu6moteka [JOK
TeMe "DIEeKTPOMarHuTHOE IOJI€. https://m.edsoo.ru/ff0c223e
DNeKTpOMarHuTHEIE BOJTHBI. KBaHTOBBIC
SIBJICHUS "

93 KonrponsHas pabora o reme
"DJIeKTPOMarHuTHOE MOJIE.
DNeKTpOMarHuTHEIE BOJTHBI. KBaHTOBBIC
SIBJICHUS "

94 [ToBTOpenue, o6o6menue. JlJaboparopusie bubnnorexa [JOK
pabotsl o kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, 06o6meHue. Pemenue bu6nmorexa LIOK
pacUYETHBIX U KQUECTBEHHBIX 3a7a4 M0 TEME https://m.edsoo.ru/ff0c2572
"TemioBele pouecco!”

96 [ToBTOpenue, 0600menue. Pemenue bubmmoreka [JOK
pAaCUETHBIX U KaUECTBEHHBIX 3a/a4 [0 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBbIX nBurareneit”

97 [ToBTOpenue, 06o6meHue. Pemenue bu6nmorexa LIOK
pacUYETHBIX U KQUECTBEHHBIX 3a7a4 M0 TEME https://m.edsoo.ru/ff0c2b30
"KIIJ] anekTpoycTaHoBOK"

98 [ToBTOpenue, 0600menue. JJaboparopHsie bubmmoreka [JOK
paboTsl 1o Kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenue, o600menue. Pabora ¢ bubmmoreka [JOK
TEKCTaMU 110 TeMe "3aKOHBI COXPAHEHUS B https://m.edsoo.ru/ff0c2d6a
MEXaHHUKe"

100 [ToBTOpenue, o6o6menue. Pabota ¢ bubnmnorexa [JOK



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

Tekctamu 110 Teme "Konebanus 1 BOJIHEL"

https://m.edsoo.ru/ff0c2e82

101 [ToBTropenue, o6o0menue. Pabora ¢
TekcTaMu 110 TeMe "CBeToBEIE ABJICHUA"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3044

102 [ToBTropenue, o6o0menue. Pabora ¢
TekcTamu 1o Teme "KBaHTOBas U siiepHas
¢uznka"

OBIIE KOJIMYECTBO YACOB IIO [TPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

dusmka. 7 Kiacc: yaeOHHK 1)1 001eo0pa3oBaTenbHbIX yupexacauit/ A. B. I1€peimkuH.- 2-¢
u3nanue, crepeotunHoe.- M. lpoda, 2013. — 221.

Jlykammk B.M. Coopauk 3ana4 o ¢usuke. 7-9 knaccel. — M.; [IpocBemenue, 2007

®dwusuka. 7 knacc: KoHTposbHBIE U caMOCTOsTeNbHBIE paboThl 1o gusuke/ O.U. I'pomiiea. —
M.: «Ok3ameny, 2013.

®dwusuka. Tectrl. 7 knace (aBTopsr A.B.Ueborapesa)

Tuxonosa E.H. «Meroaundeckoe mocooue. PekoMeHgamu mo cocTaBiIeHHIO pabodnx
nporpamm. ®usnka. 7-9 kimaccel. ®I'OC”. -M.: [Ipoda 2014

Odusuka. Junaktudeckue matepuainsl. 7 kiacc (aBTopsl A. E. Mapon, E. A. Mapon).
®usuka. CoopHUK BOpocoB U 3a1ad. 7—9 kiaccel (aBTopsl A. E. Mapow, C. B. Ilo3olickuii,
E. A. Mapon).

®dwusnka. 8 kiacc. Yuebnuk (aBtop A. B. [lepbimkun).

®dwuszuka. Metoanueckoe nocodue. 8 kinacc (aBropsl E. M. I'ythuk, E. B. Pribakosa, E. B.
[ITaponuHa)

dwusuka. 8 kiacc: KoHTpoJIbHBIC U caMOCTOSTENbHBIE paboThI 1o ¢usuke/ O.W.I"pomiieBa. —
M.: «Dx3amen», 2013.

®dusuka. Tectol. 8 kinace (aBTopsl A.B.Ueborapesa).

®dusuka. Junaktudeckue matepuaisl. 8 kiace (aBTopsl A. E. Mapon, E. A. Mapon).
®usuka. CoopHUK BOopocoB U 3a1ad. 7—9 kiaccel (aBTopsl A. E. Mapon, C. B. Ilo3olickuid,
E. A. Mapon).

®dusnka. 9 kimacc. Yuebnuk (aBTopsl A. B. Ilepsimkun, E. M. ['yTHEK).

®usuka. Temaruyeckoe muanupoanue. 9 kiace (aBtop E. M. I'yTHuk).

Odusuka. J(unaktuaeckue matepuainsl. 9 kinace (aBTopsl A. E. Mapon, E. A. 10. Mapon).
®usnka. 9 knacc: KoHTposbHbIe 1 camocToATeNnbHbIe paboThl 1o ¢usuke/ O.M.I'pomuesa. —
M.: «Ok3amen», 2013.

C6opnuk 3anau no ¢uzuke: 7-9 kiacc: k yueoHukam A. B. [1€pbikuna u ap.

«Dusuka. 7 kmacey, «dusnka. 8 kimacey, «dusuka. 9 kinacey/ A. B. Ilépeimukun; [.A.
JloH1osa. — 8-e uznanue, nepepaboTaHHOE U JONOIHEHHOE. — M.: M31aTenscTBO «OK3aMeH»,
2013.-269. (cepust «Y4eOHO-METOMUECKUI KOMIUIEKT))

JluakTHueckue Marepuansl. 7 kiacc; k yaeoHuky A.B. [1épbiuknna «Pusmka. 7 kiacey/ A.
E. Mapon, E. A. Mapos.- M. JIpoda, 2013.

Metoanueckoe nocobue. 7 kiacc; k yueoHuky A.B. I1€primknna «Pusuka. 7 kimace»/ A. H.
B. ®unonosuu.- M. Jlpoda, 201

METOAUYECKHUE MATEPHAJIBI UIA YYUTEJIA

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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