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[Iporpamma no usuke Ha YpOBHE OCHOBHOTO OOIIero o0pa3oBaHMUs COCTABIICHA
Ha OCHOBE TOJIOKEHUI M TpeOOBaHUU K pe3yJbTaTaM OCBOEHHUS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3oBaTeiabHON mporpaMmel, npeactaBieHHbx B @T'OC OO0, a taxxe ¢
yuéroM (enepanbHON paboueit mporpaMmbl BocnuTaHus U KoHIenuy npenoiaBaHust
yueOHOoro npeamera « Pu3nkay.

Copepxkanne TmporpaMMbl 10 (U3MKE HaAMpaBleHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH OOYYAlOIIMXCA W OPraHU3alUi0 HU3YYCHHUS
GU3MKM Ha JeSITeIbHOCTHOM ocHOBe. B mporpamme mno ¢Qusuke y4duThIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mnpenMera B peanuzamuu TpedboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM M METAIlPEAMETHBIM pe3yJibTaTaM OOYYEHHs, a TaKXKe
MEXMPEIMETHBIE CBS3M €CTECTBEHHO-HAYyUHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[IporpamMma no gu3suKe ycTaHaBIMBAET pacupeielieHne y4eOHOro MaTepuana o
rogam oOyuyeHus (MO Kjaccam), MpeajgaraeT HOPUMEPHYIO IOCIEI0BaTEIbHOCTD
W3YYCHUS TE€M, OCHOBAHHYIO HA JIOTHKE Pa3BUTHUS MPEIMETHOTO CONEPKAHUSA U yUETe
BO3PACTHBIX 0COOEHHOCTEN O0YYAIOIINXCS.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOJINYECKON MOMOIIH
YUUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4eOHOMY IIPEIMETY.

®duszuka SABISETCS CHCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYUHBIX YYEOHBIX
MPEIMETOB, MOCKOIBKY (DU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SBICHUM,
M3ydaeMbIX XUMHUEH, Ouosioruend, actpoHomued u ¢usuyeckoil reorpaduei, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAy4YHYI0 KapTHHY MHUpa, MPEeNOCTaBiIsIeT Haubojee sCHbIE
oOpa3ipl NMPUMEHEHHs] HAyYHOrO0 METOAA IO3HaHHA, TO €CTh CHO0C00a MOITydeHHs
JOCTOBEPHBIX 3HAHUHN O MUPE.

Onna w3 rHaBHBIX 3a7ad (PU3MUECKOTO O00pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOMT B (OPMHUPOBAHUU ECTECTBEHHO-HAYYHOM TPAMOTHOCTU U
MHTEepeca K HayKe y 00yJarouuxcs.

Nzyuenne ¢pusnku Ha 6a30BOM ypOBHE IpEIIOJaraeT OBJaJlCHUE CICAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAYUYHYIO TPAMOTHOCTb:
HAYYHO OOBSCHATH SIBIICHUS;

OILICHMBATh U TIOHUMAaTh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;
UHTEPIPETUPOBATh JaHHbIE M HUCIOJb30BaTh HAay4YHbIE JIOKA3aTeIbCTBA IS
MOJTyYEHUs BBIBOJIOB.

[Henmu wu3ydeHuss (U3MKK HA YpPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUS
ompenenensl B KoHmenuuu mnpenomaBaHus ydeOHOro mnpeamera «Du3mka» B
oOpa3oBarenbHBIX Opranu3aiusx Poccuiickoit deneparnu, pean3yOmuX OCHOBHBIC
oOmieoOpa3oBareibHble  MPOrpaMMbl,  yTBEpKAEHHOW  pemeHueM  Kosteruu



MunuctepcTBa npocserieHus: Poccuiickoit deaeparuu (mpotokost ot 3 pexadps 2019
r. Ne [IK-4BH).

Henn n3yvyenus Gpuankm:
npuoOpeTeHue HHTEepeca U CTPEeMJICHHS OOyYarommxcs K HaydYHOMY H3YyUEHHUIO
IPUPOBI, PA3BUTHE UX UHTEIJICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE TIPEJCTABICHUA O HAYYHOM METOJE TO3HAHUA U (POPMHUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYXKAIOIUM SIBJIICHUSIM;
(dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs] OCHOB CTPOCHUS
MaTepuu ¥ (GyHIaMEHTAIBHBIX 3aKOHOB (DHU3HKU;
dbopMHUpoBaHNE TIPEACTABICHUIN O POk (DU3UKU JJISI PA3BUTHSI IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE TMPEACTABICHUM O BO3MOXHBIX cdepax Oyayuei mnpodeccuoHaTbHON
NEeSATEIbHOCTH, CBSI3aHHOM ¢ (DU3UKOM, TOATOTOBKA K JIajJbHEHIIEMY O0YYEHHIO B 3TOM
HaIlpaBJICHUU.

JlocTrKeHHe 3TUX LeNeld IporpaMMBbl 0 (PU3UKE HA YPOBHE OCHOBHOT'O OOLIETO
oOpa3oBaHMs 00ECIIEYNBAETCS PELUICHUEM CIIEAYIONINX 3a8a4:
NpuoOpeTeHUEe 3HAHUW O JHCKPETHOM CTPOCHHMHM BEIIECTBA, O MEXaHUYECKUX,
TETUIOBBIX, DJICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
MpuOoOpEeTEHUE yMEHUN OMNHUCHhIBAaTh W OOBICHATH (PU3MYECKUE SIBICHUS C
HCIIOJIb30BaHUEM MMOJTYUYECHHBIX 3HAHUM;
OCBOCHHME METOJIOB PEHICHUs] MPOCTEUIIUX PACUETHBIX 3aJad C HCIOJIb30BAHUEM
(bu3MYEeCKUX MOJENEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aa4;
pa3BUTHE YyMEHUW HAOMIOJATh NPUPOJHBIC SIBJICHUS W  BBINOJHITH  OMBITHI,
nabopatopHble pabOThl M SKCIEPUMEHTAJIbHBIE HCCIEIOBaHUS C HCHOJIb30BAaHUEM
HU3MEPUTENBHBIX TPUOOPOB;
OCBOEHHE MPUEMOB paboOThl ¢ uH(OpManueil (U3NYECKOro COJEpIKaHMs, BKIIHOYAs
MH(OpPMALMI0O O COBPEMEHHBIX JOCTWXKEHUAX (U3HKH, AHAINW3 U KPUTUUYECKOE
OlICHHBaHUE WH(MOPMAITUH;
3HAKOMCTBO CO chepaMu TPOPECCHOHATBLHOMN IeATeIbHOCTH, CBI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTIKEHHUAX (DHU3UYECKOM
HayKHU.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) HAa YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi orBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HEACN0), B 8
Kjacce — 68 vacoB (2 vaca B Henmenwo), B 9 knacce — 102 yaca (3 vaca B HeHeln).

[Ipeanaraempiii B mporpaMme mo (U3MKE IMepedyeHb JTabopaTOpHBIX padoT H
OTBITOB HOCUT PEKOMEHAATEIbHBIA XapakTep, YUUTETIb JeNaeT BhIOOp NMPOBEICHUS
7a00paTopHbIX pPabOT M ONBITOB C YYETOM HMHAMBHIYAJIbHBIX OCOOCHHOCTEM



06yqafoumxcs{, CIIMCKA OSKCIICPUMCHTAJIBHBIX BaﬂaHHﬁ, npeajlaraCMbIX B paMKax
OCHOBHOTI'O I'OCYTAapCTBCHHOI'O 3K3aMCHa I10 (1)I/ISI/IKC.



COIEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka v €€ posib B NO3HAHUU OKPY KaIOIIero Mupa.

®uszuka — Hayka o npupozae. SBneHus npuponbl. DuU3NUECKUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouzuyeckue BeMMuuHBL. M3mepenue ¢usnueckux BeauunH. DHU3NYECKUe
npubopsl. [lorpemHocts u3mMepennil. MexxayHapoHasi CUCTEMa €IMHMUII.

Kak ¢usuka wu japyrue eCTECTBEHHbIE HAayKd U3Yy4alOT  MPUPOIY.
EcTecTBeHHO-HayuHBIM METOA TMO3HAHUS: HAOIIOJEHUE, ITOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIABM)KEHHUE THUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBICHECHUE
HaOmotaemMoro sisiieHus. Onucanue PU3NUECKUX SBJICHUI C TOMOIIBbIO MOJIETIEH.

Jlemoncmpayuu.

MexaHnueckue, TEII0BbIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.
dusnueckre NTpUOOPHI U MPOLEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U HU(PPOBHIM
IpUOOPOM.

Jlabopamopnwie pabomel u onvimol.

Omnpenenenure 1EHbI IeJICHUS IKaIbl U3MEPUTEITLHOTO Tprbopa.

N3mepenune paccTossHUM.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeEJa.

Ornpenenenue pa3MepPOB MajbIX TEJ.

N3mepenne temieparypbl MpU TMOMOIIM >KUAKOCTHOTO TEpPMOMETpa M JAaT4HUKa
TeMIepaTyphbl.

[IpoBeneHne wuccienoBaHUs IO MPOBEPKE THUIIOTE3bl: JAJbHOCTh MOJETA IIapHKa,
MYIIEHHOTO TOPU30HTAILHO, TEM 0O0JIbIIIE, YeM OOJIBIIIE BHICOTA ITyCKa.

Paszpnes 2. IlepBoHayaibHble CBEACHUS O CTPOCHUH BELIECTBA.

CrpoeHue BenecTBa: aTOMbl M MOJIEKYJIbL, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE
JTMCKPETHOE CTPOEHUE BEIIECTBA.

JIBixkenne yactuil BemnlecTBa. CBS3b CKOPOCTH  JBIDKCHHMSI YacCTUI[ C
temnepaTypoil. bpoyHoBckoe aBwxkenue, auddysus. BzaumoneicTBue YacTHil
BEIIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEU U TBEPIBIX
(KpucTamuyecknx) Teil. B3auMocBs3b MEXKIYy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSIX M HMX aTOMHO-MOJEKYJISPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUHN BOJIBI.

Hemoncmpauuu.

Hab6nronenne 6poyHOBCKOTO IBHKECHHSI.



Habmronenune nuddysun.
Hab6nronenue siBneHuid, 0OBSICHSIOMUXCS MPUTSKEHUEM WJIM OTTAJIKMBAHUEM YaCTHI]
BEILIECTBA.
Jlabopamopnwie pabomuel u onvimol.
OneHka 1uaMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHuEeM (poTorpaduii).
OnbIThl IO HAOTIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBuikeHune U B3aumMoieicTBHE TeJl.

Mexannueckoe JBWXKeHUE. PaBHOMEpHOE U HEPABHOMEPHOE JBUXKCHHUE.
Cxopoctb. CpenHsisi CKOpPOCTh NHpH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JABUKEHHS.

SBnenne wuHepuMH. 3aKOH WHEpUUH. B3anmoAelcTBHME Tel Kak MPUYUHA
M3MEHEHHSI CKOPOCTH JBMXKEHUS Tesl. Macca kak mMepa uHepTHOCTH Tena. [noTHocTh
BelecTBa. CBs3b MIIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYI B €IMHUIIE 00BhEMA BEIIECTRA.

Cuita Kak XxapakTepucTuka B3auMozencTBus Tei. Cuia ynpyrocty u 3akoH ['yka.
N3MmepeHne cuibl ¢ TOMOIIBIO AUHAMOMETPA. SIBJIEHUE TATOTEHUS M CHIIA TSKECTHU.
Cuna TsbxkecTn Ha Jpyrux IulaHerax. Bec tema. HeecomocTs. CnokeHue cui,
HAIIpaBJICHHBIX IO OJHOM mpsMoM. PaBHonenctByromasa cui. Cuia tpenus. Tpenue
CKOJIbKEHHS M TPEHUE NOKOs. TpeHue B MpUpPOAE U TEXHUKE.

Jlemoncmpayuu.

Habnronenne MexaHnuecKoro JIBH>KEHHS Tela.

N3mepenne ckopoCTH MPSIMOJIMHEHHOTO JBUXKECHUS.
HaOnronenue siBeHust HTHEPIUY.

Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJICVCTBUIO TEI.

CiioxeHne CHJI, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnwie pabomel u onvimol.
Omnpenenenrne CKOPOCTH PABHOMEPHOTO ABMKEHHUS (IIapuKa B KUIAKOCTH, MOJEIH
AIEKTPUUECKOTO aBTOMOOUIIS M TaK Jajiee).
Omnpenenenre cpeaHeil CKOPOCTU CKOJIBKEHUS OpycKa WM IIapuKa MO0 HAKIOHHOU
IIJIOCKOCTH.
Ornpenenenue mI0OTHOCTH TBEPAOTO TeNA.
OnBITHI, TEMOHCTPHUPYIOIINE 3aBUCHMOCTh PACTsDKEHHS (1ehopMaIiii) MPY>KUHBI OT
MPUJIOAKECHHOU CHUJIBI.
OnBITHI, TEMOHCTPUPYIOIINUE 3aBUCUMOCTh CUJIbI TPEHUS CKOJILKEHHUS OT Beca Teja U
XapaKTepa COMPUKACAIOIINUXCS TOBEPXHOCTEM.

Pasznen 4. JlaBiieHue TBEPABIX TeJl, dKMIAKOCTEH U ra3oB.



JlaBnenne. CriocoObl YMEHBIIICHUS W yBeIWYEHUs JaBieHus. JlaBmeHue rasa.
3aBUCUMOCTh JIaBJICHHSI Ta3a oOT o00bEma, TtemmepaTypbl. llepegada naBiieHHs
TBEPABIMUA TEJIaMHU, KUAKOCTAMH U Ta3zamu. 3akoH Ilackans. IlHeBmMaTmueckue
MaIllUHbI. 3aBUCUMOCTH JIaBJICHUSI JKUJKOCTH OT TIIyOWMHBL. [umapocTaTudeckuii
napagokc. Coobiaromuecs Cocybl. [ 'uapaBinueckue MeXaHu3Mbl.

Atmochepa 3emumm u armocdepHoe naaBieHUE. IIpUUMHBI CYIIECTBOBAHUS
Bo3nymHOW o0omouku 3emum. Omnbit  Toppuuennu. M3mepenune arMmochepHOTO
JaBJeHUS. 3aBUCHUMOCTh aTMOC(EpHOTO MaBJICHHUS] OT BBICOTHI HAJl YPOBHEM MOpSI.
[TpubGops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBUE >KUAKOCTHM M Tra3a Ha NOTPyKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3myxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABJICHUSA ra3a OT TEMIEPATYPHI.

[lepenaya gaBiIeHUs )KUIKOCTHIO U Ta30M.

Coo0maromuecs CoCy/ibl.

['mnpasnuueckui npecc.

[IposiBenue nercTBUs atMochHEpHOTO JABJICHHUS.

3aBUCUMOCTDh BBITAJKUBAIOLIEH CHUJIBI OT OOBEMA MOrPYXKEHHOM dYacTH Tena |
IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BhITAIKMBAIONIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcioBue 1aBaHUs TEN: IUJIABAaHWE WIM TMOTPYXKEHHE TEl B 3aBUCUMOCTH OT
COOTHOUIIEHHUSI TIJIOTHOCTEW TeJa U KUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTh
YacTH TeJa.

OnpeneneHue BBITAIKUBAIOIIEN CUJIbL, JEHWCTBYIOUIEM Ha TEJIO, MOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIICH CHJIbI, JCHCTBYIOIIEWM Ha TEJIO B
KHUJKOCTH, OT MaccChl Teja.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIbI, JEUCTBYIOMICH Ha
TEJIO B JKUJKOCTH, OT 00bEMa MOrPY>KEHHOM B KUJKOCTh YACTU TeJa U OT MJIOTHOCTU
HKHUJKOCTH.

KoncTpynpoBanne apeoMerpa WM KOHCTPYUPOBAHHWE JIOAKU W OMpEleSieHHEe €€
IPYy30II0ABEMHOCTH.

Pa3zpnes S. PaGoTra u MOIIHOCTB. JHEPrusi.

Mexanuueckast padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pblyara. [IlpuMmeHeHune mpaBujia paBHOBECHUS pblyara K OJIOKY. «30J10TOe



npasuiio» mexaHuku. KIIJ[ mpocteix MexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass sHeprud. KuHeTuueckas W NOTEHLIMAIbHAs  SHEPIUs.
[IpeBpalieHre OJHOrO BUAA MEXAHMYECKOW 3HEPIHMM B JIPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomel u onvimol.
Omnpenenenre pabOThl CHIIBI TPEHUS TPU PABHOMEPHOM JBIDKEHHM Tela IO
TOPU30HTAJIbHOM IOBEPXHOCTH.
HccenenoBanue yciaoBUI paBHOBECHS pblyara.
N3mepenne KII/] HaKJIOHHOM IITIOCKOCTH.
N3yuyenue 3aK0HAa COXPaHEHHs] MEXaHUYECKOM SHEPTUU.
8 KUIACC

Paszpnes 6. TerioBbie siBJICHUA.

OCHOBHBIE  ITOJIOKEHHSI  MOJIEKYJIIPHO--KUHETUYECKOW TEOPUM  CTPOCHUS
BemecTBa. Macca W pa3Mmepsl aTOMOB M MOJEKYJd. OIBITEI, NOATBEPKAAOLINE
OCHOBHBIE TI0JIOXKEHHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPUU.

Mopenu TBEPIOTO, KHUAKOTO W Tra3000pa3HOTO COCTOSHUN  BEIIECTBA.
Kpucramnuueckue u amopdusie Tena. OOBSCHEHHE CBOMCTB Ta30B, XKUAKOCTEH H
TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYJIIPHO--KUHETUYECKOW TEOpPHH.
CmauuBaHKe U KamWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHre U CKaThe.

Temneparypa. CBs13b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS YaCTHII.
Buytpennsisa sneprusi. CiocoObl U3BMEHEHUsI BHYTPEHHEH >HEpruu: Tervionepenadya u
coBepiieHre paldoTel. Buael Termionepegadyu: TEMJIONPOBOJAHOCTh, KOHBEKIIMS,
W3JIyYEHHUE.

KonuyectBo TemnoTel. YienbHas TEMIOEMKOCTh BelIecTBA. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOTO OasaHca. [lnaBnenue u orBepieBaHue
KpUCTAJUIMYECKUX BEIIECTB. YJelibHas TemioTa IuiaBieHus. IlapooOpa3oBanue u
koHaeHcanusa. HMcmapenune. Kunenue. VYgaenpHas Temiora mnapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPBI KUTIEHUSI OT aTMOC(EPHOTO TABJICHHUS.

BnaxHocTts Bo3myXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Ipunuuner pabGotel TemnoBbix asurarenedt KIIJ[ TeroBoro nBuraresns.
TennoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAaHEHMSI U IPEBPALEHUS SHEPTUU B TEIIOBBIX MPOLECCAX.

Jlemoncmpayuu.



Hab6nronenne OpoyHOBCKOTO JIBHKEHHUSI.
Habmronenune nuddysun.
HaGnronenue siBeHUi cMauMBaHUS ¥ KalWJUTSIPHBIX SIBJICHUM.
Habmoienue TermnoBoro pacumpeHust Tedl.
N3meHenue naBieHus ra3a npyu M3MEeHEHUH 00bEMa U HAarPEBAHUU WUJTU OXJIaXK]ICHUU.
[IpaBuia u3MepeHHs TEMIIEPATYPHI.
Buae! Termonepenaun.
OxmnakieHre Tpy COBEPLICHUH PAaOOTHI.
HarpeBanue npu coBepIiieHUN paOOThl BHEITHUMHU CHJIAMHU.
CpaBHeHUE TEIUIOEMKOCTEN Pa3JIUYHBIX BEIIECTB.
Hab6nronenue xunenus.
HaOntonenune nocTostHCTBA TeMIEpaTyphl IPU TUIABICHUU.
Mojenu TEeIIOBBIX JIBUTATEIICH.
Jlabopamopnwie pabomul u onvimol.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSHKEHHUS.
OnbITEI O BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIHA caxapa.
OnbITeI O HAOJIOACHUIO TETJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPABIX TE.
Onpenenenue gaBiaeHUs BO3yXa B Oa/NIOHE IINPULA.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHHS BO3JlyXa OT €ro o0néMa u
HarpeBaHus WIN OXJIaXKICHUS.
[IpoBepka THUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUJIMHBI CTOJOMKA JKUIAKOCTH B
TEPMOMETPUUECKOUN TPYOKE OT TeMIIePaTYPHI.
HaOnronenue n3mMeHeHus BHyTpEHHEW PHEPTUU Tella B pe3ysibTaTe TeIuionepeaayu u
PabOThI BHEITHUX CHII.
UccnenoBanue siBjeHUs TEIO0OMEHA MPU CMEITMBAHUN XOJIOIHON U TOPSYEH BOJIBI.
OnpeneneHrne KOJMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJAOW MpU TEIIOOOMEHE C
HAarpeThiM METAIUIMYECKUM LIUIUHIPOM.
Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.
UccnenoBanue mpouecca UCIapeHUsI.
OrnpeneneHrue OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.
Ornpenenenue yaenbHON TEMIOTHI IIJIaBJICHUS JIb/IA.

Paznen 7. daekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. JlBa poaa 3leKTpUYECKUX 3apsAnoB. BzaumopeiicTBue
3apspKeHHbIX Ten. 3akoH KylioHa (3aBUCMMOCTH CHJIBI B3AUMOJCHCTBHUS 3apsiKEHHBIX
TEJ OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIIAMH ).

OnekTpuueckoe mnoisie. Hanpssk€HHOCTh  3nekTpudeckoro mnoiid.  [IpuHnmn
CYNEPIO3ULINH IICKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YpPOBHE).



Hocurenu »iekTpudecKux 3apsaoB. DJNEMEHTApPHBIA AJIEKTPUYECKUN 3aps.
Crpoenue atoma. [IpOBOAHUKHN M THUAJIEKTPUKU. 3aKOH COXPAHEHUS BJIEKTPUUECKOTO
3apsiaa.

ONEKTPUYECKUM TOK. YCJIOBUSL CYIIECTBOBAHUS DJIEKTPUUECKOTO  TOKA.
HcTouHrKM TIOCTOSSHHOTO TOKa. JIeWCTBHUS DJIEKTPUYECKOro TOKa (TEmIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSIX U Ta3ax.

Onextpuyeckas  nenb. Cuia  Toka.  DJEKTPUYECKOE  HANpPsHKEHHE.
ComnpoTuBiieHHEe TPOBOJIHUKA. Y IEJIbHOE COMPOTHUBIICHHE BellecTBa. 3akoH Oma Jist
yuacTtka uenu. [locienoBarenbHOe U napauieibHOE COCTMHEHNE TPOBOJHUKOB.

PaGota w MoOIIHOCTH dJEKTpUYECKOrOo Toka. 3akoH Jlxoyns—Jlenna.
DNeKTpUYEeCKUe IeNu U MOTPeOUTENN SISKTPUUECKOor sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHUTHI. B3anMoneicTBUE MOCTOSHHBIX MArHUTOB. MarHuTHOE
nosie. MarHutHoe noJie 3eMJIM U €ro 3HaY€HHe U1l )KU3HU Ha 3emie. OnsIT Dpcrena.
MarauTHoe noJsie 3JEeKTPUYECKOro TOoKa. [IpruMeHeHune 3JIEKTPOMAarHuTOB B TEXHUKE.
JlelicTBUE MAarHATHOrO TIOJISI Ha TPOBOJAHUK C TOKOM. OJIEKTPOJBUTATEIb
MOCTOSIHHOTO TOKa. MICTIoIb30BaHNE 3JEKTPOABUTATENIEN B TEXHUYECKUX YCTPONUCTBAX
Y Ha TPAHCIIOPTE.

Onbitel @apanes. SBieHUE >IEKTPOMArHUTHOW WHAYKUuH. [IpaBuiio JleHma.
Onexrporeneparop. CrocoObl MOTYyUEHUS MIEKTPUIECKON IHEPTUH. DIICKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX UICTOUHHUKAX YHEPTUH.

Hemoncmpauyuu.

DIIeKTpU3aLUs TEIL.

JIBa poJia 3JIEKTPUUYECKUX 3apSA0B U B3AUMOJECHUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JEUCTBUE JIEKTPOCKOTA.

DIIEKTPOCTATUYECKAsT UHIYKIIHUS.

3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsAI0B.

[IpoBOHUKY ¥ TUBJIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTOYHMKM TOCTOSIHHOTO TOKA.

JIeHCTBHS DIEKTPUIECKOTO TOKA.

DIIEKTPUUECKUM TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3Mepenune cuibl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpuuecKoro HapsKeHUsT BOJIbTMETPOM.

Peocrar 1 Marazus COpOTUBIICHUH.

BzaumopencTBre MOCTOSSTHHBIX MAarHUTOB.

MoaennpoBaHre HEBO3MOXKHOCTH PA3ICICHUS MTOJOCOB MarHUTa.



MopaenupoBaHuE MarHUTHBIX MOJIEW MOCTOSHHBIX MATHUTOB.
OnbIT Opcrena.
MarnuTtHoe 1oJje Toka. DJIEKTPOMarHur.
JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb OCTOSHHOTO TOKA.
HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHAYKIIAH.
Oneitel @apanes.
3aBUCUMOCTH HaIlPaBJICHUS MHAYKIIMOHHOTO TOKA OT YCJIOBUU €r0 BOBHUKHOBEHHMS.
DJIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.
OnbITHl 110 HAOTIOICHUIO SJICKTPU3ALMH TEJ UHAYKIIUEH U MPU COMPUKOCHOBEHHH.
UccnenoBanue AeCTBUS 3JIEKTPUUYECKOTO MOJIS Ha MPOBOJHUKH U TUJICKTPUKH.
COopka u nmpoBepka pabOThI JJIEKTPUUECKON LIETH MOCTOSIHHOTO TOKA.
N3MepeHne U peryJImpoBaHUE CUIIbI TOKA.
N3MepeHue U peryJimpoBaHUE HAIIPSKEHUS.
UccnenoBanne 3aBUCUMOCTM CWJIBI TOKa, MAYILIETO Yepe3 PE3UCTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSKEHUS HAa PE3UCTOPE.
OnbIThl, JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  3JIEKTPUUYECKOTO  COMPOTHUBIICHUS
MIPOBOAHUKA OT €r0 JJIMHBI, TUIOIIAIN TONEPEYHOTO CEYEHUS U MaTepuaa.
IIpoBepka mpaBuia CIOXKEHHS HANPSKEHUW MPU TOCIEA0BATEIbHOM COCIMHEHUU
JIBYX pE€3UCTOPOB.
[TpoBepka npaBuia AJisg CHIbI TOKA MPH MapasieIbHOM COCTMHEHUN PE3UCTOPOB.
Omnpenenenue padOThI IJIEKTPUUECKOTO TOKA, UYIIETO YEPE3 PE3UCTOP.
Ornpenenenrne MOUTHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.
Hccnenoanne 3aBUCMMOCTH CHJIBI TOKA, HAYLIETO Yepe3 JIAMIIOUKY, OT HANPSHKEHUS
Ha HEW.
Onpenenenune KIIJI HarpeBaTens.
HccnenoBanre MarHUTHOTO B3aUMO/IEUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB TIPH WX OOBEIWHEHUU W
pa3ielicHUHN.
HccnenoBanue 1enMCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI B3aUMOJICHCTBHS KaTYIIKH C TOKOM U
MarHuTa OT CUJIbI TOKAa M HallpaBJICHUS TOKA B KaTYIIIKE.
N3ydenue neiicTBUSI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KonctpyupoBanue u uzydeHue padoThl JJICKTPOABUTATES.
Nszmepenue KIIJI asekTpoagBUraTeibHOM YCTAaHOBKH.
OnBITEI MO KMCCIEAOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOW WHAYKIIMU: HCCIIEJI0BaHUE
M3MEHEHHI 3HaYCHUS U HAITPaBJICHUSI HHAYKIIMOHHOTO TOKA.



9 KUIIACC

Pasznes 8. Mexanuyeckue siBJIeHUs.

Mexanuueckoe ABwxkeHue. MarepuanbHass Touka. (Cucrema  OTcyéTa.
OTHOCHUTEIIBHOCTD MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE MNPSAMOJIMHENHOE
nerkeHue. HepaBHoMepHoe mnpsmosmHenHoe nBvkeHHe. CpenHsiss M MIHOBEHHas
CKOpOCTB TeJla IPU HEPABHOMEPHOM JBHKECHUH.

Yckopenne. PaBHOyckopeHHOe mpsiMonuHEiHOe JBmxkeHue. (CBoOomHOE
nageHue. OnsIThl ['anues.

PaBHOMepHOE IBMXKEHHE N0 OKpYKHOCTH. llepmon u dacrota oOpaieHus.
JluneriHas v yriioBast CKOpocTH. LIeHTpoCcTpeEMHUTEIIBHOE YCKOPEHHUE.

IlepBoiii 3axoH Herotona. Bropoit 3akoH Herotona. Tpetuit 3akoH HproToHa.
[IpyHIMI Cynepno3unn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUs CKOJBXEHUS, CHIIA
TPEHHUsI [IOKOs1, APYTUE BUIBI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOpPEHUE CBOOOJHOIO
nageHus. JIpmwxkenue maHer Bokpyr CosHma. IlepBas KocmMuYeckass CKOPOCTH.
HeBecomocTs 1 neperpysku.

PaBHOBecue MarepuanbHOM TOYKU. AOCOMIOTHO TBEpHOE Teino. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tema. M3menenume wmmmynbca. Mmnynbe cunbl. 3aKOH COXPaHEHHUS
nMITyJibca. PeakTuBHOE ABUKEHHE.

Mexannueckasi paboTa U MOIIHOCTh. PaboTa cun TsbkecTH, ypyrocTu, TPEHUsI.
Cesi3p sHepruu u paOoTbl. IloTeHuumanbHass »3HEprus Tena, MOJHATOrO Hajl
IMOBEPXHOCTHIO 3eMiu. [loTeHumanbHas sHeprus c:kaTou NpykuHbl. KuHeTnueckas
sHeprus. Teopema O KMHETHYECKOW DJHEPTrMU. 3aKOH COXPAHEHUsS MEXaHWYECKOU
DHEPIUHu.

Jlemoncmpayuu.

Habmoienne MexaHu4eckoro JBUKEHHsI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHrEe MyTeld W TPACKTOPUM ABUIKEHHSI OJHOTO U TOTO KE TEJNA OTHOCUTEIBHO
pPAa3HBIX TEJ OTCUYETA.

N3mepeHne cKkOpOCTH U YCKOPEHUS TPSIMOJIMHENHOTO JIBUKEHUS.

HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOI'O IBUKEHUS.

Habumtoienue nBM>XeHuUs Tesla Mo OKPYKHOCTH.

HaGnrogenue MexaHUYECKUX —SIBICHHMM, MPOUCXOISAIIMX B CHCTEME OTCYETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBMDKEHUHM OTHOCHTENIbHO KaOMHEeTa
buzuKH.

3aBUCUMOCTh YCKOPEHHUS T€JIa OT MACChI TeJla U ACHCTBYIOIIEH HA HETO CHUIIBI.



HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUY TEJL.

M3meHnenue Beca Tena pu yCKOPEHHOM JBUKEHUU.

Ileperaya umIryabca py B3aMMOJAEHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJIEHCTBUH.

CoxpaHeHue UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOJAECHCTBUU.

Habmoienue peakTUBHOTO ABMXKECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU TPU CBOOOAHOM IaICHUU.

CoxpaHeHHe MEXaHUYECKON PHEPTUU NIPU IBHXKEHHUH TeJIa MO ACHCTBUEM NIPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

KoHcTpynpoBaHre TpakTa Uil pa3roHa W JAJBHEUIIET0 PaBHOMEPHOTO JIBHIKECHHUS
HIAPUKA WA TEJICKKHU.

OmnpeneneHue cpelHeld CKOPOCTH CKOJBXKEHUS OpycKa WM JBHKEHHSA LIApHKa IO
HAaKJIOHHOMU IUIOCKOCTH.

OnpeneneHne yCKOpEHHUsl Tejla IPH PaBHOYCKOPEHHOM JIBHJKEHHHM IO HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH YT OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JIBHKEHHUU 0O€3
HAYJIbHON CKOPOCTH.

[IpoBepka TUIOTE3Bl: €CIAM MPU PABHOYCKOPEHHOM JIBJKEHUMU O€3 HayalbHON
CKOPOCTH IIYyTH OTHOCSTCS KakK psAJ HEUYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHHUSI CKOJIBKEHUS OT CWJIBI HOPMaJbHOTO
JABJICHHUS.

Omnpenenenre kodduieHTa TPEHUS CKOTBKEHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

Onpenenenue paboOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBHKEHUU Tella IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenve pabOThl CUIIBI YHPYTOCTH MPH MOABEME TIpy3a C HCIOJIb30BAHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

N3yuyeHune 3aK0HAa COXPaHEHUs SHEPTHH.

Pa3nen 9. Mexannueckue KoJ1e0aHHUS M BOJIHBI.

KonebarenbHoe nBuxkeHue. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUU: Mepuop,
4acToTa, aMILIMTyAa. MareMaTudecKkuid W TPYKUHHBIM MasTHUKU. lIpeBpamenue
SHEPrUM MPHU KOJIeOATETLHOM JIBUKEHHUHU.

3aryxatouue kosiebanusi. BeinyxaeHnsie konedanusa. Pezonanc. Mexanndeckue
BOJIHBbI. CBOMCTBa MEXaHUUYECKUX BOJH. [IpogonbHBIE M monepeyuHbie BOJHBL. J[nnHa
BOJIHBI U CKOPOCTb €€ paclnpoCTpaHeHUs. MexaHudeckue BOJIHBI B TBEPAOM TeJE,
CEHCMMYECKNE BOJIHBI.



3Byk. ['pomMkocTh 3Byka W BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u
YIBTPA3BYK.
JHemoncmpayuu.
Habmonenue xonebanuii Tel Mo JEHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGnronenue BoIHYKIEHHBIX KOJICOAHHM U pe30HaHca.
PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
Habmoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHYECKUMN PE30HAHC.
Jlabopamopnwie pabomul u onvimol.
Omnpenenenre 4acTOThI U MEpUO/Ia KOJIeOaHUN MaTEMAaTHYECKOTO MasTHUKA.
OnpeneneHre 4acTOThl U epruoa KoJieOaHUM NPYKUHHOTO MasiTHUKA.
HccnegoBanue 3aBHCUMOCTH MEpUOAa KOJIEOaHWW MOJBELHIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TEpHOJIa KOJIeOAHUHN MPYKMHHOTO MAsTHHUKA OT MAacCChI
rpy3a.
[IpoBepka HE3aBUCMMOCTU MEpUOJa KOJeOaHWUW TIpy3a, MOJABEIICHHOIO K HUTH, OT
Macchl Ipys3a.
OnbITBl, JEMOHCTPUPYIONIME 3aBUCUMOCTh TMEpHOJia KoJieOaHUW MPY>KUHHOTO
MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI.
N3mepenne yckopeHusi CBOOOTHOTO NaJeHUSI.
Pasznes 10. DieKTpOMarHuTHOE 1M0J1€ M JJIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE oJe. DIIEKTPOMArHUTHBIE BOJIHBI. CaoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkama 53reKTpoMarHUTHBIX BOJIH. Mcnonp3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.
DJeKTpoMarHuTHas mpupoaa cBera. CKopocTh cBeTa. BoyiHOBBIE CBOICTBa
CBeTa.
Jlemoncmpayuu.
CBoiiCTBA PNEKTPOMATHUTHBIX BOJIH.
BonHOBEIE CBOMCTBA CBETA.
Jlabopamopnuie pabomul u onvimol.
N3yuyenune CBONCTB AEKTPOMATHUTHBIX BOJH C MOMOIIbI0 MOOMIIBHOTO Tele(oHa.
Pa3nen 11. CBeToBbIe IBJICHHUS.
JlyueBass mozaens cBera. Mctounuku cgera. [IpssMonuHeiHOE pacnpocTpaHEHHUE
ceeta. 3atmMenusi CosHna u JIywel. Otpaxkenue cBeta. Ilmockoe 3epkano. 3akoH
OTpa)KE€HUs CBETA.



[Ipenomnenue cBeta. 3akoH mpenomieHus cBera. [lomHoe BHYTpeHHee
OTpakeHHE cBeTa. VMCIoap30BaHuE MOJTHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX
CBETOBOJAX.

JIunza. Xox sydeit B muH3e. Ontuyeckas cuctema (poToarmapara, MUKpOCKONa U
Teneckona. 1'a3 kak onTudeckas cucTemMa. bam30pykocTh B TallbHO30PKOCTb.

Paznoxenune Oenoro cBera B chekTp. OmnbiTel  HbiloTona.  Croxenue
CHEKTpaJbHBIX UBETOB. J(Hcnepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHeEHOE pacCIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenune n300paxeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTHYeCKUU CBETOBO/L.

Xoa mydeid B coOOMparoIiei JInH3e.

XoJ1 Iy4el B pacCerBaroIIeH JIUH3E.

[Tonyuenune n300paxeHUi ¢ TOMOIIBIO JIUH3.

[Tpunuun aeiictBus oToanmnapara, MUKpPOCKOIIA U TEJIECKOMA.
Mopens rimasa.

Pa3noxxeHue 6e1oro cBeTa B CIIEKTP.

[Tomryuenune 6enoro cBeTa Mpu CI0KEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimol.

HccnenoBanue 3aBUCUMOCTH yTrila OTPAXKEHUSI CBETOBOTO JIyda OT yria naJeHusl.
N3yuenune xapakTepucTUK U300pakeHus MpeIMeTa B INIOCKOM 3epKalie.
HccenenoBanue 3aBUCMMOCTH yTiia MPEJIOMIIEHUST CBETOBOIO JIy4a OT yrja MaJeHus Ha
I'PAaHULIE «BO3LYyX—CTEKIIOM.

[Tomyyenue n300pakeHuit ¢ TOMOLIBIO COOMPAIOIEH JIMH3BI.

Onpenenenue (HOKYCHOTO paCCTOSHUS U ONTUYECKOM CHIIBI COOMPAIOLIEH JINH3BI.
OmnbITHI 110 Pa3yIoKEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITEl MO BOCHPHUATHIO LIBETa MPEIMETOB NMPH HUX HAOIIOACHUM Yepe3 LBETOBBIC
(GUIBTPEL.

Pa3znea 12. KBanroBble siBJI€eHUS.

Onwitel Pesepdopna m mimanerapHas Mozenb aroma. Mogenbs atoma bopa.
Hcnyckanue u normonieHune ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, 6eta- u ramma-uzinydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas Mozenb aToMHOro siipa. M3oTtonbl. PagnoakTuBHBIE MpeBpalieHUs!.
ITepuon nosypacnana aTOMHBIX sJIED.



SAnepHble peakuuu. 3aKOHBl COXPAHEHUS 3apsOBOTO W MACCOBOTO YHCEIL
DHeprus CB3U aTOMHBIX szep. CBA3b Macchl U 3HEprun. Peakuyu cuHTE3a U IEJICHUS
anep. Mcrounuku sneprun CosiHUA U 3BE3].

Anepnas oHepretuka. JIeMCTBHS pPAAUOAKTUBHBIX M3Jy4EHUHM HA KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3ITy4YEeHHS U TOTJIOIECHUS.

CrexTpbl pa3aM4HbIX Ia30B.

CnekTtp BoJopo/a.

Habmoienue tpekoB B kamepe Buibcona.

PaboTa cuéTunka HOHUBUPYIOIIUX U3ITYUCHUH.

Peructpanus uznydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomel u onvimol.

Hab6nrofeHue CrutoniHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.

HccnenoBanne TPEKOB: HM3MEPEHUE SHEPIrUU YACTHUIBl MO TOPMO3HOMY IyTH (TIO
dbotorpadusim).

N3mepenne paguoakTUBHOTO (poHa.

IHoBTOpHUTEIBbHO-00001AOIIUI MOAYJIb.

[ToBTOpUTENHEHO--00001IAIONINN MOYJIb MPEIHA3HAYEH /Ui CUCTeMaTU3alluud U
00001IEHHS TPEIMETHOTO COACPKAHUS U OIbITa JEATEIbHOCTH, IPUOOPETEHHOTO MIPU
U3YYEeHUU BCEro Kypca (U3UMKH, a Takxke ISl MOATOTOBKM K OCHOBHOMY
roCyJlapCTBEHHOMY 3K3aMeHy mo (u3uke sl oOydaroluxcs, BbIOpPaBIIUX 3TOT
y4eOHBIN NPEeIMET.

[Ipy u3ydyeHUH HAHHOTO MOJYJSI PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS BUIBI
JEsITeIbHOCTH, Ha OCHOBE KOTOpBIX 00ECIEeYMBAETCS IOCTH)KCHHE MPEAMETHBIX U
METalpeAMETHBIX  IUIAHUPYEMBIX  pEe3yJbTaTOB  OOy4YeHUs, dopmupyertcs
€CTECTBEHHOHAy4YHasd TI'PaMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIEI0BAHUS
SBJICHUM TIPUPOJLI W TEXHHUKH, OBJIAJICHUE YMEHHUSIMH OOBICHATH (U3HUYECKUE
SIBJICHUS, IPUMEHSIS TTOTYYEHHbIC 3HAHUS, PELIATh 3a7a4M, B TOM YHCJI€ KAYECTBEHHbBIC
Y SKCIIEPUMEHTAJIbHBIE.

[IpyuHIMIIHANTBEHO NEATENBHOCTHBIA XAPAKTEP JAHHOTO pasziesa pealn3yercs 3a
C4€T TOrO, 4YTO O0YHArOUIUECS BBITOJHSIOT 3aaHusl, B KOTOPHIX UM MPEAJIaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHUM PACIIO3HABATH M HAYYHO OOBSCHATH (PU3UUECKHE
SIBJICHHS B OKPY’KAIOLIEH TPUPOAE U ITOBCEAHEBHOM KU3HU,

UCIIOJIb30BaTh HAY4YHbIE METOIbl MCCIENAOBAHMS (PU3NYECKUX SIBJICHUH, B TOM
qucIie sl IPOBEPKU FUIIOTE3 U MOJYyUYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSACHATh HAay4YHBIE OCHOBbI HauOOJee BaXXHBIX JIOCTUKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAmpUMEp, MPAKTUYECKOrO HCIIOIb30BaHUSI PA3TUYHBIX HCTOUYHHKOB



OHCPrur Ha OCHOBC 3aKOHaA IIPCBPAIICHUA H COXPAHCHHUA BCCX HM3BCCTHBLIX BHIOB
OHCPIHUH.



IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 11O
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Nzydenne pu3mku Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs HAMPaBICHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METAMpPEIMETHBIX U TMPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbpraTe uzydeHus: (U3MKA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuatotierocs OyayT cpopMUpOBaHbI CIEAYIONINE TMYHOCTHBIE PE3YJIbTaThl B YACTH:
1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— TMPOSIBJICHHE HHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHICKON
(bu3MYEeCcKO HAYKH;

— [IEHHOCTHOE OTHOIIEHHUE K TOCTUXKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJICHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TNPOOJEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHHEM JOCTHKEHUMN
busuKy;

— OCO3HAHUE BAXKHOCTU MOPAJIbHO--3TUYECKUX MPUHILIUIOB B AEATEIbHOCTH YUYEHOTO;
3) 3cTeTH4eCKOTr0 BOCIIUTAHMS S

— BOCIPHUATHE OCTETHUYECKUX KayecTB (Puznueckoil Hayku: e€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'O MO3HAHUSA:

— OCO3HAaHHUE IEHHOCTU (HU3UYECKOM HAYKU KAaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHENILIEH COCTABIISIIOLIEN KYJIbTYPHI;

— pa3BUTHE HAy4yHOW JHO0O3HATEIBHOCTH, WHTEpEca K HCCIEI0BATEIhCKON
NeATEIIbHOCTH;

5) popMupoOBaHUSA KYJIbTYPbI 3I0POBbSI 1 IMOLUOHAJILHOTO 0JIArOMOJIyYHS:

— OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXXKHOCTH MPaBUJ O€30MaCHOTO MOBECHUS HA TPAHCIIOPTE,
Ha JIOporax, ¢ JIEKTPUUYECKUM U TETUIOBBIM 000PYI0BAHUEM B JJOMAITHUX YCIIOBUSIX;
— copMHUPOBAaHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OUIMOKY U
TaKOTO € MpaBa y APyroro 4eiaOBEKa;

6) TPy10BOI0 BOCIIMTAHMS:

— QaKTMBHOE Yy4YacTHE B pEIICHUM TMpPaKTHYeCKUX 3aad (B pamMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3aIii, TOPOoJa, Kpas) TEXHOJIOTHYECKOM W COIMaIbHOU
HaIpPaBJICHHOCTH, TPEOYIOIINX B TOM YKCIIC U PU3NUECKUX 3HAHHM;

— UHTEPEC K MPaAKTUUECKOMY U3YYEHHUIO podeccuit, CBSI3aHHBIX C (DU3UKOM;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:



— OpHUEHTalusl Ha NpUMEHEHUe (PU3MUECKUX 3HaHWM JJIs pelleHus 3afad B 00JacTH
OKpYy)Kalolllel cpeapl, IUIAHUPOBAHMUS TIOCTYNIKOB U OHEHKA HX BO3MOXKHBIX
HOCTIE/ICTBUM JUIs OKpY’KaIOLIe Cpe/ibl;

— OCO3HaHUE T100aNbHOI0 XapaKTepa dKOJIOITMUECKHUX IPo0JIeM U IyTeH UX pelIeHMUs;
8) aganTanuu K M3MEHSIOIMMCSH YCJI0BUSM COLMAJIBHON M NPUPOAHOM Cpeabl:

— MOTpeOHOCTh BO B3aMMOJCHCTBUM TPH BHINOJHEHUH HCCIIEJOBAHUN U TMPOEKTOB
($u3nYECKOil HANIPaBICHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSAM JPYTHUX;

— HOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AESATEIbHOCTD;

— noTpeOHOCTh B (POPMUPOBAHUY HOBBIX 3HAHMIA, B TOM YHUCIEe POPMYITUPOBATH UJIEH,
MOHSTHSL, TUIIOTE3bI O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

— OCO3HaHME Je(UUUTOB COOCTBEHHBIX 3HAHUNW U KOMIIETEHTHOCTEH B 00JacTH
(NI

— TUTAHUPOBAHHUE CBOETO PA3BUTHSI B MPUOOPETEHNUN HOBBIX (PH3UUECKIX 3HAHUH;

— CTpEMJICHHE aHaJIM3UpPOBaTh M BBIABIATH B3aWMOCBS3HM IPHUPOJBI, OOIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NICCKUX 3HAHUN;

— OIICHKA CBOMX JCHCTBHI C Yy4ETOM BIHMSHHS HAa OKPY>KAIOIIYIO CPEy, BOZMOXKHBIX
rJ100aJIbHBIX MOCEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbTaTe ocBOeHMS TpOrpaMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIIETro
oOpazoBanusi y oOydaromierocss OyayT copMupoBaHbl  MeTanpeaMeTHbIe
pe3yJabTaThl, BKJIIOYAIONINE IMO3HABATEILHBIC YHHBEPCAIBbHBIC yYeOHBIC ICHCTBUS,
KOMMYHUKATHUBHBIC  yHHBEpPCAJbHBIC  y4eOHBIC  JCUCTBUS,  PETYJISATHBHBIC
YHUBEpCaIbHbIC YUeOHbIE TCUCTBUSI.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3oBble Jiornueckue aeiicTBUA:
BBISIBIIATH U XapaKTEPHU30BATh CYIIECTBECHHBIC TPU3HAKN OOBEKTOB (SIBICHUN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JJI 0000IICHUS
Y CPaBHEHUS;
BBISIBIIATh 3aKOHOMEPHOCTH M MTPOTHBOPEYHS B pacCMaTpUBaeMbIX (pakTax, TaHHBIX U
HAOTIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBIIATh TIPUYMHHO--CJICJICTBEHHBIC CBSI3U MPU U3YyYEHUU (PU3UUYECKHUX SIBJICHUN U
MPOIIECCOB, JENaTh BBIBOJBI C HWCIOJIH30BAHUEM JICTYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKIJIFOUCHHM, BBIIBUTATh THITOTE3bI O B3aUMOCBS3SX (PU3NUECKUX BEITNINH;



CaMOCTOSITENIbHO  BbIOMpaTh crnoco0 pemieHus ydyeOHOM (¢u3nueckoil 3agauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pELICHUs, BBIOOp HauOosiee MOIXOJISIIEr0 ¢
Y4ETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPUEB).
Bba3oBble uccienoBarenbcKkue 1eiiCTBUSA:
UCIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUM HHCTPYMEHT ITO3HAHUS;
OPOBOJUTh IO CAMOCTOATEIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECJIOXHBIN
buznyecKuit IKCIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBaHIE (PU3UIECKOTO SBICHUS;
OLICHMBATh Ha MPUMEHUMOCTh U IOCTOBEPHOCTh MH(OPMAILINIO, MOJYYCHHYIO B XOJI€
WCCJIEIOBAHMS WJI SKCIIEPUMEHTA;
CaMOCTOSITENIbHO  (OpMYyJIUpOBaTh OOOOIIEHMsI M  BBIBOJBI IO  pe3yibTaTraM
IIPOBEAEHHOTO HAOJIIO/IEHUS, OIIBITA, UCCIIEIOBAHMS;
MIPOTHO3UPOBATh BO3MOKHOE JalIbHEIIEee pa3BUTHE (PU3UUECKUX MPOLIECCOB, a TAKKE
BBIJIBUTATh MPEIIOIOKEHUS 00 X Pa3BUTUU B HOBBIX YCIOBHSX U KOHTEKCTAX.
Pabora c nndopmanmueii:
OPUMEHSATh pa3jIMyHblE METOJIbl, HHCTPYMEHTBl M 3alpOChl IPU MOMCKE U OTOOpE
MH(pOpPMallUU WIK JaHHBIX C YUYETOM IMPEAIOKEHHON yueOHO! (pr3nuecKoi 3a1auu;
aHAJIU3UPOBAaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HHPOPMALIMIO PA3TUUHBIX
BUJIOB U (hOPM MPECTABICHUS;
CaMOCTOSITENIbHO BBIOMPATh ONTHUMAalIbHYIO (OpMYy HpEACTaBICHUS HHPOpMaALUHU U
WJUTFOCTPUPOBATh PEIIAEMBIE 3a/1a4yd HECJIOKHBIMU CXEMaMH, AMarpaMMaMH, WHOMN
rpaduKoOi U UX KOMOMHAIIUSIMHU.
KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:
B XOJ€ OOCYXJeHHd ydeOHOro MmaTepuasa, pe3yJbTaToOB JA0OpaTOPHBIX padoOT U
MIPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOIl TEMBbI U BBICKA3bIBATh UJIEH,
HaIlEJICHHbIE Ha PELleHUE 33/1a4u U MOJJIepKaHre 0J1aroxenaTeaIbHOCTH OOIIeHHUS;
COMOCTAaBIISATb CBOM CYXKIEHUS C CYXACHUSMU JpPYTUX YYaCTHUKOB JHUaiora,
0oOHapyKHUBaTh Pa3IMUME U CXOJCTBO MO3UIUH;
BBIPA)KAaTh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJIMYHO  TPEACTaBIATh  PE3yNbTAaThbl  BBIOJHEHHOTO  (PU3MYECKOrO  OIbITa
(3KCIIepUMEHTAa, UCCIEA0BAHUS, IPOEKTA);
MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIMBHUAYaTbHOU pPabOTHI
P PELICHUU KOHKPETHOHN (hU3HUECKOi MPOOIEeMBbI;
IIPUHUMATh LIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHHW30BBIBaTH JEWUCTBHS MO €€
JOCTHKEHHIO: PaCIpellesTh POJu, 0OCYkKAaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;
BBIMIOJIHATH CBOIO YacTh PalOThI, JOCTUTas KAYECTBEHHOTO pe3yjbTaTa MO CBOEMY
HaIpaBJIEHUIO U KOOPJIUHUPYS CBOU JEHUCTBUS C IPYTUMU WIEHAMU KOMAH/IbI;



OLCHUBAThL KAadCCTBO CBOCTO BKJaJda B O6HII/II>1 IMpOAYKT TIIO0O KPHUTCPHUAM,
CaMOCTOATCIIBHO C(bOpMYJ'II/IpOBaHHLIM YaaCTHUKaMH B3aHMOHCﬁCTBHH.

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSI

Camoopranusanus:
BBISIBJISITH MPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAlUSIX, TPEOYIOIIUX JIJIST PEeLICHHUS
bu3nyecKux 3HAHUI;
OPHEHTUPOBATHCSI B PA3IMUYHBIX IMOAXOJaX NPUHATHS pelleHuil (MHAMBHUIYyaJIbHOE,
HPUHATHE PELICHUS B TPYIIIE, IPUHITHAE PEIICHUN TPYIIION);
CaMOCTOSITEJIbHO COCTaBJISITh AJITOPUTM pelIeHHs (U3NYECKOM 3ajaud WM IJIaHa
WCCIICIOBaHMsI C y4ETOM HMMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATH MpeAiaraéMble BApUaHThI PEIICHUH;
JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH MHTEJICKT:
JaBaTh aJICKBaTHYIO OIICHKY CUTYalllU U MpeJyIaraTh IiaH e€ N3MEHECHHUS,
OOBSICHATh TPHUYUHBI JOCTHKECHHS (HEIOCTIIKEHHUSI) PE3yNbTaTOB NEATEIHHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHCJIE B X0/ BBINOJIHEHUS (PU3NYECKOTO
UCCJIEIOBaHMsI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIbCTB, M3MEHHUBIIUXCS
CUTYaIluH, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;
OILICHMBATh COOTBETCTBUE PE3yJIbTaTa IEIH U YCIOBUIM;
CTaBUTh c€0sl HA MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WM AUCKYCCUU HAa HAYYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;
npu3HaBaTh CBOE MpaBO Ha OWIMOKY Mpu peuieHHH (U3NYECKUX 3a1ad Wi B
YTBEPXKACHHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MPaBoO JPYToro.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyueHuss B 7 KJiacce MPEIMETHBIC Pe3yJIbTaThl HA 0a30BOM ypPOBHE
JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y O0YYAFOIIUXCS YMECHUH:
UCTIOJB30BATh TMOHATHA: (U3NYECKHEe H XHMUYECKHE SBIICHUS, HaAOIIOICHUE,
AKCIEPUMEHT, MOJIEIb, TUIIOTE3a, CAUHHIBI (PU3NISCKUX BEIUYWH, aTOM, MOJIEKYJIa,
arperaTHbIE COCTOSIHHS BeliecTBa (TBEPAOE, KHUIKOE, Tra3000pa3HOe), MEXaHHUECKOE
JBWKEHUE  (paBHOMEpPHOE, HEPAaBHOMEPHOE, TMPSAMOJUHEWHOE), TpPaeKTOpus,
paBHOIEHCTBYyOmas cuina, aedopmanus (ympyras, IUTacTHYECKasl), HEBECOMOCTb,
COOOILAIOIIUECS COCY/IbI;
pa3nuyath siBneHus (auddys3us, TEII0BOE IBMKEHUE YACTHII BEIIECTBA, PABHOMEPHOE
IBIDKCHUE, HEPAaBHOMEPHOE JBWIKEHHE, WHEPIIHs, B3aMMOJICHCTBUE TEIl, paBHOBECHUE



TBEPABIX TEN C 3aKPEIUVIEHHOM OChIO BpAIllCHMs, Iepeaya JaBJICHUS TBEPIAbIMHU
TeJaMHu, KUJAKOCTSIMH UM Tra3amu, arMoc(depHoe JaBJIeHHE, IUIaBaHHE Tell,
MPEBpAILCHUS] MEXAaHUYECKOW IHEPTHH) M0 OMKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (DU3NYECKUX SBIICHUN B OKPYXkKAIOLEM MHUPE, B
TOM 4uciie (U3NYECKHE SBJICHHUS B MPUPOJE: MPUMEPHI JIBUKEHUS C Pa3TUMUYHBIMU
CKOpPOCTSIMH B >KMBOM M HEKHMBOM INPUPOJAE, AEHUCTBUE CHUIIBI TPEHHsI B IPUPOIE U
TEXHUKE, BIUSHUE aTMOC(HEPHOTO MaBJICHUS Ha >KHBOW OpraHu3M, IUIaBaHHUE PHIO,
phIUard B TeJie YEJIOBEKa, MPU ATOM MEPEBOJIUTH MPAKTHUECKYIO 3a]ady B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (DU3UUECKUX SBJICHUM;

OMKCHIBATH U3yUYECHHBIE CBOMCTBA Te U (DU3UYECKUE ABJICHUSI, UCTIONB3YS (pU3nyeckue
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BPEMsI, NyTh, CKOPOCTb, CPEHAHSISA
CKOpPOCTb, CHJA YIPYTrOCTH, CHUJIa TSKECTH, BEC Tejla, CWJIa TPEHUs, JaBJICHHE
(TBEpIOro Tena, >KUIKOCTH, ra3a), BBITAJIKMBAIOIIAs CUJIa, MEXaHWYecKas padoTa,
MOIIIHOCTb, TUIEYO CHJIbI, MOMEHT CHUJIbI, KOX((UIIMEHT TOJIE3HOTO JEHCTBUS
MEXaHM3MOB, KHHETUYECKAsI U MOTEHINAIbHAs YHEPTHsl), IPU ONMHCAHUU TPABUIILHO
TPaKTOBaTh (PUBMYECKUM CMBICT UCIOJb3YEMbIX BEJIMYMH, HX OOO3HAYCHUS W
eauHULIbl  (U3UYECKUX BEJIWYUH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIIUE JTAHHYIO
(U3MYECKYI0 BEJIMYMHY C JPYTMMHU BEIUYMHAMH, CTPOUTHh TpadUKu H3yUEHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEITUYNH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3MYECKUE SBJICHUS M MPOILECChl, HCHOJIb3YS
MpaBuJia CJIOXEHUsI CUl (BIOJIb OJTHOM MpsMoii), 3akoH ['yka, 3akoH Ilackans, 3aKoH
ApxumMmena, mpaBUiio paBHOBecHsl pbryara (0J0kKa), «30JI0TOE MPABUIIO0» MEXaHUKH,
3aKOH COXpPAaHEHHMsS MEXaHMYECKONW SHEepruyd, NOpH 3STOM [1aBaTh CIIOBECHYIO
(OpMYITUPOBKY 3aKOHA U 3aMMHMCHIBATh €70 MATEMATHUYECKOE BHIPAKCHHE;

OOBSICHATH (DU3WUECKUE SIBJIICHUS, MPOIECChl M CBONCTBA TeJl, B TOM 4YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBISITh TPUUMHHO-
-CIICJICTBEHHBIE CBS3HM, CTPOUTH OOBsICHEHNE M3 1—2 JTOTMYECKHX MIaroB ¢ OMOpOi Ha
1-2 wu3ydeHHBIX CBOWCTBA (UBMYECKUX SBICHHUM, (PU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiath pacuéTHble 3adaud B 1—2 JOEUCTBUS, HCIOJIB3YS 3aKOHBI U (POPMYJIBI,
CBsA3bIBaIOlME (U3MYECKHME BEIUYMHBI: Ha OCHOBE aHall3a YCJIOBHUS 3aJlayu
3aMyUChIBaTh KPAaTKOE YCJIOBHE, TOJICTABIATh (PU3MUECKUE BEIUYMHBI B (HOPMYIBI U
MPOBOJIUTh PACU€Thl, HAXOJIUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIE ISl PEIICHUS
3a/1a4, OIEHUBATh PEATUCTUYHOCTD MOJTYYEHHON (PU3NUECKON BETUUUHBI;
pacrio3HaBath MPOOJEMbl, KOTOPHIE MOXHO PEUIUTh MNpH TOMOIIM (HU3NUECKUX
METO/IOB, B ONMCAaHUU MCCIEIOBAHUSA BBIACIATh IMPOBEPSIEMOE MPEANOJIOKEHUE



(rumortesy), pas3nuyaTh M HMHTEPHPETUPOBATH MOJIYUYEHHBIH pe3ysbTaT, HaXOAMUTb
OLIMOKY B XO/I€ OMbITA, 1€1aTh BEIBOJIBI 110 €70 PE3yNbTaTaM;

MPOBOAMTD OTBITHI IO HAOIIOJCHUIO (PU3NUECKUX SBICHUM WM (PU3NUECKHX CBOWCTB
Ten: (GOpMyIUPOBATh MPOBEPAEMbIC MPEANOIOKEHUsI, COOMpPATh YCTAaHOBKY U3
IPEI0KEHHOTO 000pYI0BaHNUs, 3aIIUCBIBATH X0/ OIbITA U (POPMYJINPOBATH BHIBOJIBI;
BBINOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MAcChl Tena, 00bEMa, CUIIbl U
TEMIIEPATYpPhI C UCTHOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, 3aMKCHIBATDH
MOKa3aHus TPHOOPOB ¢ YIETOM 3aIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;
MPOBOANTH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BEIMYUHBI OT JIPYTOU C
HCIIOJIb30BaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTU IIyTH PABHOMEPHO JABHKYIIETOCS
TeJga OT BPEMEHU JBW)KCHUS TeJla, CUIIBI TPEHMSI CKOJIBKEHHUS OT Beca TeJla, Ka4yecTBa
00pabOTKM TIOBEPXHOCTEH Tel U HE3aBUCUMOCTH CHUJIBI TPEHUS OT IUIOLIATU
CONPUKOCHOBEHHUSI TEJI, CUJIbI YIIPYTOCTU OT YJIJIMHEHUS NPYKUHBI, BHITAIKUBAIOLIEH
CWiIbl OT 00OBEMa MOrpyKEHHOM dYacTW Tejla M OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH Teljla, OT TNIyOHWHBI, Ha KOTOPYIO MOIPYKEHO TEIO,
YCIIOBUI IUIaBaHUS TeJ, YCIOBUM paBHOBECHs pblyara W OJIOKOB), y4acTBOBAaTb B
IJIAHUPOBAHUHM y4E€OHOTO HCCIIEOBaHUS, COOMpPATh YCTAHOBKY U  BBINOJIHATH
U3MEPEHHUs], CIelysl MPEIIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3YNIbTATHI MOJYyYEHHON
3aBUCHUMOCTH (U3UYECKUX BEJIUYUH B BUJE NPEIOKEHHBIX TaOIMIl U TpaHKOB,
JIeNIaTh BBIBOJBI I10 PE3YJIbTATaM UCCIIEOBAHUS;

MPOBOJIUTh KOCBEHHbIE H3MEPEHHS (U3MUECKMX BEJIWYUH (IMIOTHOCTHh BEIIECTBA
KUAKOCTH W TBEPHOIrO Tella, CHJIA TPEHUS CKOJBXKEHHS, JaBJIECHUE BO3/AyXa,
BBITAJIKMBAIOIIAS CHJIAa, JCHCTBYIOIIas Ha TNOTPYyKEHHOE B KUAKOCTH TEIO,
KO3((ULIUEHT MOJE3HOT0 JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEIYs MPEASIOKEHHOM
UHCTPYKLUMHU: TIpU  BBINOJIHEHWHM HM3MEPEHUH CcOOUpaTh HKCHEPUMEHTAIbHYIO
YCTAaHOBKY M BBIUUCISATH 3HAUEHUE UCKOMOM BETUYHHBIL;

coONI0IaTh TpaBWiIa TEXHUKH OE30MaCHOCTH TMpu paboTe ¢ J1adopaToOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JCHCTBUS TNPUOOPOB M TEXHUUYECKHMX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCYAbI, OapOMETp, phluar, NOJBUKHBIA U
HETOABUKHBINA OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTepHU30BaTh MPUHLMUIBI JEHCTBUS HW3YYEHHBIX NPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM HAa WX OMMCAHUs (B TOM 4YHCIIE: MOAIIUIHUKH, YCTPOMCTBO
BOJIONIPOBO/IA, THIPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOW HacoC,
apeoMeTp), UCIOJb3Ysl 3HAHUS O CBOMCTBaX (PU3MYECKHMX SIBJICHUW U HEOOXOIUMBIE
(u3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOIUTh HMHPOPMALMIO O TMpUMEpax) MNPAKTHYECKOrO
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHUM B TOBCEIHEBHOW JKM3HM MJisl 0OECIeUeHHs



0e30omacHOCTH MpU OOpalieHuu ¢ OpuOOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUsl 3JI0pOBbS U COOJIIOICHHUSI HOPM DKOJIOTMUECKOTO TOBEJCHUS B
OKPYXarUIEH CpeIe;
OCYIIECTBISITH OTOOP HCTOYHHKOB HH(popmanuu B VHTepHETE B COOTBETCTBUU C
3aIaHHBIM TOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUM U ITyTEM CPAaBHEHUS
pa3NUYHBIX ~ MCTOYHHUKOB  BBIACNATH  MHPOPMALMIO,  KOTOpas  SIBJISIETCS
MIPOTUBOPEUYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;
UCIIOJIb30BaTh IMPU  BBIIOJHEHWH YYEOHBIX 33JaHUl  HAy4YHO--TIONYJISIPHYIO
auTepaTypy (GU3MUYECKOTO COACpKAHMS, CIPABOYHBIE MaTEPHAalbl, PECypChl CETH
WnTtepHer, BianeTp nOpuéMaMH KOHCIEKTUPOBAHMS TEKCTa, IPeoOpa3oBaHUs
uH($OpMalUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUChMEHHBIC U YCTHBIE COOOIIEHUs HA OCHOBE 2—3
MCTOYHHUKOB MH(OpManMy (PU3NYECKOrO COJIEpKaHMsl, B TOM YHCIIE IIyOJIMYHO Je]aTh
KpaTKue COOOILIEHUs O pe3ybTaTax MPOEKTOB WK yUeOHBIX HCCIEA0BaHUMN, IPU ITOM
rPaMOTHO HCIOJB30BaTh M3YYCHHBIM TOHATHIHBIA ammapar Kypca (QU3HKH,
COIIPOBO’KJ1AaTh BBICTYIUICHUE IIPE3CHTALIUEN;
IIPU BBITIOJTHEHUHU YYEOHBIX MPOEKTOB U UCCIEAOBAHUI paclpeneniarb 00s13aHHOCTH B
IPYIIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3a/1a4aMH, CJIEOUTh 3a BBIIOJIHEHUEM
IJIaHA JEHCTBUI, aIeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/l B JEATEIBHOCTD IPYIIIIbI,
BBICTpanBaTh KOMMYHUKAaTUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIMX.
K koHiy oOyueHust B 8 kJiacce mpeaMeTHbIE pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:
MCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBH)KEHUE ATOMOB U
MOJIEKYJ, arperatHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMUECKHE U aMOp(HbIE Tena,
HACBILIECHHBIN U HEHACBIILICHHBIN 11ap, BJIAXXHOCTh BO3yXa, TEMIIEPaTypa, BHYTPEHHSA
SHEPrusl, TEIIOBOUN JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsifl, SIEKTPUUECKOE
10JI€, TPOBOJHMKHA WU JHUDJIEKTPUKH, MOCTOSHHBIM JJIEKTPUYECKUN TOK, MAarHUTHOE
1oJIe;
pasznuyaTh SBJIECHUSA (TEIJIOBOE pACIIMPEHHE M C)KaTHe, TeIUIonepenaya, TEIIoBOe
paBHOBECHE, CMauMBaHHUE, KallWUIAPHBIE SBJICHUSA, WCHApPEHUE, KOHJAECHCALus,
IJIaBjeHUe,  KpUcTau3auus  (OTBepAEeBaHUE),  KWUIEHHME,  TerJionepenaya
(TemIonpoOBOHOCTb, KOHBEKIIMS, M3ITYYEHUE), DJEKTPU3ALMS Tell, B3aUMOJECUCTBHE
3apsiiOB, JCUCTBHS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBHE
MAarHATOB, JE€HCTBUE MArHUTHOTO ITOJIS Ha MPOBOJHUK C TOKOM, DJIEKTPOMATHUTHAs
WHIYKIUSA) 10 OINUCAHUIO HUX XapaKTEepPHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;
pacno3HaBaTh NPOSIBICHNE N3YUYEHHBIX (PU3NYECKUX SIBIIEHUN B OKpPYKAIOLIEM MUPE, B
TOM 4Hcle (U3MUECKHe SBICHHS B MPUPOJE: IMOBEPXHOCTHOE HATSHKCHHE H



KallWJUISIPHBIEC SIBJICHUST B IPUPOAE, KPUCTALIBI B mpupoxae, usnydeHue CoiHua,
3aMep3aHue BOAOEMOB, MOpPCKHE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUYECKUE SIBICHHA B aTMocdepe, OSIEKTPUUECTBO JKUBBIX OpPraHU3MOB,
MarHuTHoe Tosie 3emuid, Aperd MOJIFOCOB, POJb MAarHWUTHOTO TOJISA JJIA KU3HU Ha
3emJie, MOISIPHOE CUSHME, IPU 3TOM NEPEBOJUTDH MPAKTHUUECKYIO 3a/layy B y4eOHYIO,
BBIJIETISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (DU3UUECKUX SIBICHUN;

OTHCHIBATh U3yUEHHBIE CBOMCTBA TN U (PU3UUECKUE SIBICHUSA, UCTIONB3YS (PU3HUUECKHE
BEJIMYUHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPrus, KOJUYECTBO TEIUIOTHI, YIEIbHas
TEIUIOEMKOCTh  BEIIECTBA, YZAENbHAs TEIUIOTA IUIABICHUSA, YAEIbHAs TEIUIOTa
napooOpa3oBaHUs, yAeJdbHas TEIUIOTa CrOpaHMs TOIUIMBA, KOA(P(OUIUEHT IOJIE3HOIO
JNENCTBUS TEIJIOBOM MAallMHBI, OTHOCHUTEIbHAS BJIAXKHOCTh BO31yXa, JJIEKTPUYECKUI
3apsil, CHJIa TOKA, DIJIEKTPUYECKOE HAIPSIKEHHWE, CONPOTUBICHHUE MPOBOIHUKA,
y/AEJIbHOE CONPOTUBIIEHUE BEIIECTBA, pad0Ta U MOIIIHOCTh AJNEKTPUUECKOTO TOKA), IPU
ONKCAaHUU TPABWIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCHOJB3YEMBIX BEJIMYMH,
0003HAYEHUS U €AMHULBI (PU3NUECKUX BEIMYMH, HAXOAUTH (POPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (U3NYECKYI0 BEJIMYMHY C JAPYTMMU BEJIMYUMHAMH, CTPOUTh TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYMH;

XapaKTEepHU30BaTh CBOMCTBA Tel, (PU3WYECKHUE SIBJICHUS M MPOILECCHl, HCHOJIb3YS
OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJISIPHO--KHHETUYECKONH TEOPUM CTPOEHUS BEUIECTBA,
NPUHLUI CYNEPHO3ULUU MOoJed (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXPaHEHMS
3apsiaa, 3akoH Oma i ydacTka 1enu, 3akoH Jxoyns—JIeHnma, 3akoH coxpaHeHus
SHEPruM, NpPU ATOM JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alMCBHIBATh €ro
MaTeMaTU4YeCKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKUE TPOLECChl U CBOICTBA TeN, B TOM YHCIE U B KOHTEKCTE
CUTYaLHI IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISAT
MPUYUHHO-CJIEICTBEHHBIE CBA3U, CTPOUTh OOBSICHEHUE U3 1—2 JIOTMYECKUX IIaroB ¢
onopoil Ha 1—2 HW3yYEeHHBIX CBOMCTBAa (PUBMUECKHUX SIBJICHUH, (PU3UUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTE;

pemath pacu€THble 3a7aud B 2—3 JAEWCTBHS, HCIOJB3YS 3aKOHBI U (HopMyIbl,
CBS3bIBAIOIIME (PU3MYECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a YCIOBUS 3aJaud
3aMKUChIBaTh KPATKOE YCIIOBUE, BBIABISTH HEAOCTATOK JAHHBIX JUJISl PEIICHMS 3aJlauM,
BBIOMPATH 3aKOHBI U (POPMYJIIbI, HEOOXOAUMBIE Jisl €€ PEIICHHUs], POBOIUTH PACUETHI U
CpaBHMBATh MOJIYUEHHOE 3HaUCHNE (PU3NUYECKOIN BEIMYMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MpOOJEeMbl, KOTOpPbIE MOXXHO pELIUTh NpPU MOMOILIM (U3HYECKUX
METO/IOB,  HUCIOJIb3ysd  OIMCAaHUE  HCCIEJOBaHUS,  BBIICIATH  MPOBEpsSEMOE
MPEANOJIOKEHNEe, OLEHUBATh MPABUIBLHOCTH MOPSAKA TMPOBEACHUS HCCIEIOBaHUS,
JIeNaTh BbIBOJIBI;



POBOJUTH OIBITHI MO HAOIIOJECHUIO (DU3UUYECKUX SIBICHUN UM (U3HUUECKUX CBOMCTB
Ten (KamWUISIpHbIE SIBJICHUSA, 3aBUCHMOCTH JaBJEHUS BO3JAyXa OT €ro o0bEMa,
TEeMITepaTypbl, CKOPOCTH TPOIIeCCa OCTHIBAHWS W HArpEeBaHUS MPU HM3IYyYEHUU OT
I[BETa M3Tydaromel (IMOrIONAoNneii) MOBEPXHOCTH, CKOPOCTh WCIAPEHUS BOJBI OT
TEMIIEpaTypbl JKUIAKOCTH U TIUIOMIAAM €€ TMOBEPXHOCTH, DJJCKTpU3alUs Tel U
B3aMMOJICUCTBHE DJICKTPUUYECKUX 3apsIOB, B3aUMOJICHCTBUE MOCTOSHHBIX MarHUTOB,
BU3yaJIM3aIlisl MarHUTHBIX IIOJIEH TMOCTOSHHBIX MArHWUTOB, ACHCTBUS MAarHUTHOTO
TOJISI Ha IPOBOJTHUK C TOKOM, CBOMCTBA JICKTPOMArHUTa, CBONCTBA AJIEKTPOIBUTATENS
MMOCTOSTHHOTO TOKa): (opMyJIHpoBaTh MPOBEPSIEMbIC MPEATION0KECHHS, COOHUPaTh
YCTAHOBKY U3 TNPEIJIOKEHHOTO0 O0OpyJOBaHMUS, OMNHUCHIBATH XOJl OIbITA U
(GbopMyIHUpPOBATH BHIBO/IBI;

BBITIOJTHATH TIPSIMBIE H3MEPEHUST TEMITEpaTyphl, OTHOCUTEIHLHOW BIAKHOCTH BO3yXa,
CHJIBI TOKa, HANpPsDKCHHUS C HMCIOJIb30BAaHUEM AaHAJIOTOBBIX MPHOOPOB W JTaTUYHUKOB
(bu3MYeCKUX BEITUYHH, CPABHUBATH PE3yJbTAaThl HM3MEPEHHH C YYETOM 3aJaHHOU
a0COJIFOTHOM TTOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTU OAHOM (PM3MUECKOW BEIMYMUHBI OT JPYTOM C
HCITOJIb30BAaHUEM TIPSAMBIX M3MEPECHHUI (3aBUCUMOCTh COMPOTHBIICHHUS MPOBOJHUKA OT
€ro JJIMHBI, TUIOIIAIA TTOTIEPEYHOTO CEYCHHS W YACIBHOTO COMPOTHUBIICHHUS BEIIECTBA
MPOBOJIHMKA, CHJIBI TOKa, HUIYIIEr0 4Yepe3 MPOBOAHUK, OT HAMNpSKEHUS Ha
MIPOBOJIHUKE, HCCJIEAOBAHUE IOCJIECIOBATEILHOTO U TAPAICIBHOTO COCAMHEHHM
MIPOBOJTHUKOB): TUJIAHUPOBATH HCCIICAOBAaHHWE, COOMpaTh YCTAHOBKY W BBITIOJHSTH
HU3MEPCHHUsI, CIenys MPEIOKECHHOMY TUIaHy, (DUKCHPOBATh PE3YNbTAThl MOTYyUYESHHON
3aBUCUMOCTH B BHJAC TaOJMWI] W TpaduKOB, JACNaThb BBIBOABI IO pe3yibTaTam
MCCJICIOBAHNUS,

MPOBOJIUTH KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIUYMH (yIeibHasi TEIIOEMKOCTh
BEIIIECTBA, COMPOTUBJICHUE MPOBOJIHHUKA, pad0Ta U MOIIHOCTh JIEKTPUIECKOTO TOKA):
MJIAHUPOBATh HM3MEPEHUsS, COOMpaTh OKCICPUMEHTAIBHYIO YCTAaHOBKY, CIEIys
MIPEIIOKEHHOW MHCTPYKITUH, ¥ BBIYUCIISTh 3HAUYEHNE BETUYNHBL;

coONMoIaTh TpaBWIa TEXHUKH OE30MacHOCTH TMpu paboTe ¢ J1abopaTopHBIM
000pyZI0BaHUEM;

XapaKTepHU30BaTh MPUHIMUIBI JIEHCTBHS HW3YYCHHBIX TPHOOPOB M TEXHUYCCKUX
YCTPOWCTB C OMOpPOH Ha WX OmMHMCaHHUs (B TOM YHCIIC: CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETp, TapoBas TypOWHA, aMIepMeTp, BOJBTMETpP, CUYETUUK DIECKTPUUCCKOMN
DHEPTUU, DIIEKTPOOCBETUTEIBHBIC TPHUOOPHI, HArpeBaTeNbHBIE SJIEKTPOTPUOOPHI
(TIpuMephI), DIIEKTPHUECKHUE TMPEAOXPAHUTEIIH, JJICKTPOMArHUT, JJICKTPOJIBUTATEIH
MMOCTOSTHHOTO TOKa), HCIIOJIb3ysl 3HAHUS O CBOMCTBAX (DM3UYCCKUX SIBJICHHA U
HEO00X0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;



pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTENbHBIE MPHUOOPHI IO
CXeMaM M CXEMAaTUYHBIM PUCYHKAM (KHUIKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETpP, JBUTaTENb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOI, PEOCTAT), COCTABIISATH
CXEMBI 3JIEKTPUYECKUX LIETIEH C MOCIEA0BATENbHBIM U MapaJUIeIbHbIM COCIMHEHUEM
AJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYCHUS JIIEMEHTOB AJIEKTPUUECKUX 1IETICH;
OPUBOJAUTH TpUMEpPbl (HAXOIUTh HHPOPMALMIO O TMpPUMEpax) MPAKTHUYECKOTO
WCIIONTh30BaHUs (M3MYECKUX 3HAHWA B TOBCEIHEBHOW JKM3HU I OOECIICYCHUS
Oe3omacHOCTH TMpH OOpalieHnH ¢ OpudopaMu M TEXHUYECKHMMH YCTPOMCTBAMH,
COXpaHEHUsl 3J0pOBbs M COOJIFOJEHHST HOPM 3KOJIOTMUECKOTO IIOBEIEHUS B
OKPY’KaroIIEn Cpee;
OCYIIECTBJISATh TMOUCK HMHpOpManuu (PU3NYECKOro cojepxkanus B HHTepHeTe, Ha
OCHOBE HMEIOLIMXCSA 3HAHUM M TyTEM CPAaBHEHUS JOMOJHUTEIbHBIX HMCTOYHUKOB
BBIJICTISATh MH(OpMAILINIO, KOTOpas SBISETCS MNPOTUBOPEUYMBOUM WU MOXET OBITh
HEIOCTOBEPHOMU;
UCIIOJIb30BaTh  TPU  BBINIOJIHEHUM  YYEOHBIX 3aJlaHUid  HAYYHO--TIOMYJISIPHYIO
auTepatypy (GU3HMYECKOTO COJEpKaHUsI, CIPaBOYHbIE MaTepUalibl, PECYpPChl CETH
Nutepner, BnageTh mnOpuéMaMM KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIUU U3 OJJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC IHMCHMEHHBIE M KpaTKHE YCTHbIE COOOIIeHUs, 0000IIas
uH(}OpMAIUIO U3 HECKOJBKHX MCTOYHUKOB (PU3UYECKOTO CONEpKaHHS, B TOM UHUCIIE
nyOJMYHO  MPEACTAaBIATh  PE3yJbTaThl MPOEKTHOW WM  MCCIIEOBATEIbCKON
NEATEIbHOCTH, TP 3TOM I'PAMOTHO HCIIOJB30BaTh W3YyUCHHBIM MOHSITUHHBIN anmapar
Kypca (pU3HKH, COMPOBOXK/IaTh BHICTYIVICHUE MTPE3EHTALINEH;
MPU  BBITIOJIHEHUH Y4YE€OHBIX TPOEKTOB M HCCIEJOBaHUN (PU3NYECKUX MPOIIECCOB
pacnpenensiaTbh 00sS3aHHOCTH B TPYIIE B COOTBETCTBUH C MOCTABJIECHHBIMH 3a/ladyaMH,
CIEIUTh 3a BBINOJHEHHEM IUIaHa JEUCTBUM W KOPPEKTHPOBATH €ro, aJeKBaTHO
OIIECHUBAaTh COOCTBEHHBIM BKJIAQJ B JEATCJIBHOCTh TPYIIbl, BBICTPAUBaTh
KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE, TIPOSBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.
K koniy oOyueHnust B 9 kjiacce mpeaMeTHBIC Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:
UCIIOJIb30BaTh TOHSATHS: CHCTeMa OTCY€Ta, MaTepualbHas TOYKAa, TPAECKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO JABMXKEHUsI, Aehopmalius (yrnpyras, mjiacTuueckas),
TPEHUE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTb W MEPETPY3KH, LIEHTP
TSOKECTH, aOCOJIIOTHO TBEPIOE TENO, IEHTP TSHKECTH TBEPIOTO Teia, paBHOBECHUE,
MEXaHMYECKHWE KojebaHus W  BOJHBL, 3BYK, HHPPa3ByK U  YJIbTPa3BYK,
AJIEKTPOMArHUTHHIE BOJIHBI, IIKajda SJEKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U
JaNbHO30PKOCTh, CHEKTPhl MCIIyCKaHWS M MOIJIOUIeHus, aibda-, Oeta- M ramma-
M3JIYyYEHUsI, U30TOIIbI, /I€PHASI SHEPTETUKA;



pazinuarh SBJICHHS (paBHOMEpPHOE U HEPAaBHOMEPHOE IMPSMOJUHEHHOE JIBUKEHUE,
PaBHOYCKOPEHHOE  MPSMOJIMHEMHOE  JIBM)KEHHE, CBOOOJHOE  MajJeHue  Tel,
PAaBHOMEPHOE JBWKEHHE TII0 OKPY>KHOCTH, B3aUMOJIEHCTBHE TE€JI, PEAKTUBHOE
JBIDKEHUE, KOoJieOaTeIbHOE ABMKEHUE (3aTyXalollue W BBIHY)KICHHBIE KOJICOAHWs),
pEe30HaHC, BOJIHOBOE NIBIDKCHHE, OTpaKCHHE 3BYyKa, PSIMOJIUHEHHOE
pacrpocTpaHeHne, OTpaKeHUE U MIPEJIOMIICHUE CBETA, MOJHOE BHYTPEHHEE OTPaKEHUE
CBETa, pa3lioKEHUE OEJoro CBeTa B CIEKTP U CJIOXKEHHE CHEKTPAJbHBIX IIBETOB,
JUCIIEpCUsI CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOIO
CIIEKTpa M3JIYYEHHUS) IO OMUCAHMUIO UX XapAKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOITUX JaHHOE (PU3UIECKOE SBJICHUE;

pacIio3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3UUYCCKUX SIBJICHUN B OKpYIKaroIieM Mupe (B
TOM yucie (U3NYECKUe SBJICHUS B MPUPOJE: MPUIUBLI U OTJIMBBI, IBUKEHUE IJIAHET
ConHeyHON CHCTEMBbI, PEAaKTUBHOE JBI)KCHUE >KUBBIX OPraHU3MOB, BOCIPUSITHE
3BYKOB JKMBOTHBIMH, 3€MJICTPSICEHUE, CEICMUUECKHUE BOJIHBI, ITlyHaMH, X0, LIBE€TA TeT,
ONTHUYECKHE  SBJICHUS B  IPUpOJie, OHOJOTMYECKOe JICMCTBHE  BHIUMOTO,
yIbTPa(HOICTOBOTO U PEHTIEHOBCKOTO H3JIYYCHUM, €CTECTBEHHBI pPaguOaKTHBHBIN
(OH, KOCMHUYECKHE JIy4d, paJUOAKTUBHOE W3IYUYECHHE NPUPOJIHBIX MHUHEPAJIOB,
JEUCTBUE PAJUOAKTUBHBIX U3TyYCHUN Ha OpraHU3M YeJIOoBeKa), MPU 3TOM NEPEBOIUTH
MPaKTUYECKYI0 3a7auy B y4eOHYIO, BBIICIISTH CYIIECTBEHHBIC CBOMCTBA (IIPHU3HAKH)
(bU3UYECKUX SIBICHHUI;

ONUCHIBATh U3YYCHHBIE CBOMCTBA Te U (PU3NUECKUE SBICHUS, UCTIOJb3Ys (hU3NUECKUe
BEJIMUUHBI (CPEIIHSISI U MTHOBEHHAsI CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBUKEHUU,
YCKOpEHHE, TIepeMelleHne, MyTh, YIJIOBasi CKOPOCTh, CUJIa TPEHUS, CUJIa YIPYTrOCTH,
CUJa TSHKECTH, YCKOPEHHE CBOOOIHOTO MaJCHUS, BEC Tella, UMITYJIbC TeJla, UMITYJIbC
CHJIBI, MEXaHUUECKass paboTa W MOIIHOCTh, MMOTCHIIMATbHAS YHEPTHS Tella, TTOAHATOTO
HaJl MIOBEPXHOCTHIO 3€MJIU, MMOTECHIIMAIbHAS SHEPTHUS CKATOM MPYKUHBI, KHHETHYECKasI
SHEPrus, MOJIHAS MEXaHW4YecKas HSHEprusi, NMepuojJ M YacToTa KoJieOaHWM, IJIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTE/b MPEIOMIICHUS
Cpelnbl), P OMHCAHUHU TPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICT HCIOIB3YEMbIX
BEIIMYMH, OOO3HAUEHUS WM CIAUHMIIBI (PU3NYECKUX BEIWYUH, HAXOIUTH (HOpPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYI0 BEJIUYMHY C JAPYTUMU BEIUYMHAMHU, CTPOUTH
rpadyKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYNH;

XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUYECKUE SBIICHUS U TPOIECCHI, UCTIONIB3YsI 3aKOH
COXpPAHEHUSI PHEPIruH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHLUI CYNEPIO3UIUN CHI,
MPUHLKAN OTHOCUTENIbHOCTH ['anmumes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCa, 3aKOHBI OTPaXCHUS U TMPEJOMJICHUS CBETa, 3aKOHBI COXpPaHEHUS
3apsIZIOBOTO M MAaCCOBOT'O YKCEI MPHU SIACPHBIX PEAKIMIX, IPU ITOM J1aBaTh CIOBECHYIO
(hOpMyYIUPOBKY 3aKOHA U 3aMMMCHIBATh €70 MATEMATHUYECKOE BHIPAKCHHE,



OOBSACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM YUCIE U B KOHTEKCTE
CUTyallull  IPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIABIATH  NPUYMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTHYECKUX IaroB ¢ ONOpOi Ha 2—
3 WU3yYEHHBIX CBOWCTBA (UBMYECKUX SBICHUH, (U3HUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3a7aud (ONHUparoIIMecs Ha CUCTeMy M3 2-3  ypaBHEHMM),
UCIIOJNIB3YSl 3aKOHBI U (POPMYJIBI, CBs3bIBAIONINE (PU3UUYECKUE BEIMYMHBI: Ha OCHOBE
aHaJIM3a yCJIOBHS 3aJ]a4M 3alUChIBATh KPATKOE YCIOBUE, BBISBIISATH HEIOCTAIOIIUE WU
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYIBI, HEOOXOIAUMBIE U PELICHHUS,
IPOBOAMTH pacdy€Tbl U OLIGHUBATh PEATUCTUYHOCTh IMOJYUYEHHOTO 3HAYECHMS
(bu3NYECKOIl BETNYHHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXXHO PEIIUTh TPH TMOMOIIN (HU3HUECKUX
METO/IOB,  HUCIOJIb3ysd  ONMCAaHUE  HCCIEJOBAHUS,  BBIICHATH  MPOBEPSEMOE
IPENIOJIOKEHNE, OIICHUBATh NPAaBWIBHOCTb MOpPsSAKA IPOBEACHHUS HCCIEIOBaHMS,
JieJ1aTh BBIBOJIbl, MHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOIEHUH U ONIBITOB;

IPOBOAMTD OMBITHI IO HAOIIOJCHUIO (PU3NYECKUX SBJICHUI WM (PU3NUECKUX CBOWMCTB
Ten (M3ydeHue BTOporo 3akoHa HplOTOHA, 3aKOHA COXpAaHEHHs SHEPTUH, 3aBUCUMOCTh
nepuoaa KojaeOaHui MPYy>KWHHOTO MasTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI
U HE3aBHUCUMOCTh OT aMIUIMTYAbl MajiblX  KoJieOaHuM, MpSAMOJMHENHOE
pacnpoCTpaHEHHE CBETa, PA3NOKEHHE OEloro cBeTa B CIEKTpP, U3yYE€HHUE CBOICTB
M300paKeHUsl B TJIOCKOM 3€pKajie U CBOMCTB M300paKeHUsl MpeaMeTa B coouparoniei
JUH3E, HAOJIOJEHWE  CIUIOIIHBIX M  JIMHEWYaThIX  CIEKTPOB  H3JIy4YEHHS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOTO Habopa 00O0pyAOBaHMS,
OTIHCHIBATh XOJ1 OMbITA U €r0 Pe3yJIbTaThl, ((OPMYJINPOBATH BHIBOBI;

IPOBOAMUTH NMPU HEOOXOAMMOCTH CEpUI0 MPSMBIX HU3MEPEHHUM, Ompenenss cpeiHee
3HAUYEHHUE H3MEpsAEeMON BeIUYUHBbI ((POKYCHOE pACCTOSHHUE COOMpArouiel JMH3bI),
000CHOBBIBaTh BHIOOP CIIOCO0a U3MEpEeHUs (M3MEPUTEIBLHOTO MTPUOOPA);

IPOBOAMTH HCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKHX BEJIUYMH C HCIOJIb30BaHUEM
OpsIMBIX M3MEpPEHHH (3aBUCHUMOCTh MYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
IBMOKEHMM 0€3 HadallbHOM CKOpOCTH, TNiepuofa KoJieOaHW MaTeMaTH4eCcKOro
MasTHUKA OT JJUHBI HUTH, 3aBUCUMOCTH YTJIa OTPaXCHHs CBETa OT yrja MaJCHUs U
yriia IpesioMJIEHUs! OT yrila NaJeHus1): TUIAaHUPOBATh UCCIEI0BAHUE, CAMOCTOSITEIBHO
coOupath yCTaHOBKY, (PMKCHUpOBaTh pe3yNbTaThl IOJYYEHHOH 3aBUCUMOCTHU
¢u3NyeCKUX BEJIMYMH B BUAE TaOIMIl U TpaduKOB, J€1aTh BHIBOABI M0 Pe3ybTaTam
UCCJIEIOBAHNUS;

MPOBOANTh KOCBEHHBIC HW3MEPEHHS (PU3NYECKUX BEIMYUH (CPEAHSASI CKOPOCTh H
YCKOPEHHE Tejla MPH paBHOYCKOPEHHOM JBUKEHUU, YCKOPEHHE CBOOOHOTO MaJeHus,
KECTKOCTh MPYXKHUHBI, KOYPPUIMEHT TPEHUs CKOJIBKEHUS, MEXaHW4Yeckas padbora u



MOIIIHOCTh, YacTOTa © TNEPHOJ KoJeOaHUW MATEeMaTUYECKOTO0 U MPYKUHHOTO
MasITHUKOB, ONTHYECKass CHJia CcoOuparoumel JIMH3bL, pPaJuOaKTUBHBIA (OH):
MJIAHUPOBATh U3MEPEHUs, COOMpaTh IKCICPUMEHTAIBLHYIO YCTAaHOBKY M BBITIOJHSTH
U3MEPEHUS, CIeays MPEAJIOKEHHON UHCTPYKIMU, BHIYUCIATh 3HAUYCHUE BEJIUYMHBI U
aHAIM3UPOBAaTh TMOJYYEHHBIE pe3yJbTaThl € Y4€TOM 3aJaHHOM MOTrPEUIHOCTH

U3MEPEHUM;
coOMoaTh TpaBWia TEXHUKM O€30MacHOCTH Mpu padboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

pa3inyaTh OCHOBHBIE MPU3HAKM M3YYCHHBIX (PU3NYECKUX MOJENECH: MaTepuaibHas
TOUYKa, a0COJIFOTHO TBEPAOE TENO, TOYEUHBI MCTOYHUK CBETa, Jy4, TOHKas JIMH3a,
IJIaHETapHAasi MOJEIb aTOMA, HYKJIOHHAs! MOJIETIb aTOMHOTO s1/1pa;

XapaKTEepHU30BaTh MPUHLMUIBI JEHCTBHS HW3YYEHHBIX NPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOIl HA UX OMHUCAHUS (B TOM YHUCIE: CIUAOMETP, TATYUKH MOJIOKEHHUS,
paccTosiHUSL M YCKOPEHMs, paKeTa, »3XO0JIOT, OYKH, IMEepHUcKol, Qoroanmnapar,
ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, IO3UMETP, KaMepa BuibCoHa), MCHOJIB3Ys
3HaHHWA O CBOMCTBaxX (DU3MUECKUX SIBICHUH M HEoOXoauMele (usnueckue
3aKOHOMEPHOCTH;

HCIIOJI30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKUX IMPOLECCOB MPHU PEIICHUH y4eOHO--
MPAKTUUECKHUX 3a]ad, ONTUYECKUE CXEMBbI JIJIsl IOCTPOEHUSI N300paKeHUH B MIIOCKOM
3epKajie 1 coOUparole JUH3E;

MNPUBOAUTH NPUMEPHl (HAXOAUTh HMH(GOPMAIMI0O O MpPUMEpPax) MPAKTUYECKOTO
UCIIOJIb30BaHUsI (PU3MYECKMX 3HAHWM B TOBCEIHEBHOW >KU3HU MJisi OOeCredeHUs
O6e3omacHOCTH TpU OOpalieHuu C OpuOOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPAaHEHHUsl 3J0pOBbSI M COOJIOACHHS HOPM HKOJIOTUYECKOTO TIOBEACHHS B
OKpYXaroUIen Cpee;

OCYUIECTBJIATh IMOUCK HHPOpMauuu Qu3nyeckoro cojaepxkanus B HHTepHeTe,
CaMOCTOSITENIbHO (POPMYJIUPYST TOUCKOBBIM 3alpoc, HAXOAWTh NYTH ONPEIEIICHUs
JOCTOBEPHOCTH TOJIYYEHHOH HMH(POpMAIMM Ha OCHOBE MMEIOIIMXCS 3HAHUM H
JOTOJTHUTENBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh  MPU  BBIMIOJIHEHUM  YYEOHBIX 3alaHUid  HAYYHO--TIONMYJISPHYIO
auTeparypy (U3MYECKOTO COJEp>KaHMs, CIPaBOYHbIE MaTepUalibl, PECYpPChl CETH
WnTtepHer, Bianerp npuéMaMH KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOILEHUSI HA OCHOBE MH(MOpMAILIIH
U3 HECKOJIbKMX HCTOYHHMKOB (PU3MUECKOr0 COAEpKaHusA, MyOJUYHO MPEACTABISTH
pe3yNbTaThl MPOEKTHOW WM MCCIEA0BATENBCKON NEATEIbHOCTH, P 3TOM IPaMOTHO
WCIIOJIb30BaTh HM3y4YEHHBIH TOHATUWHBIA amnmapaT HU3y4aemoro pasjaena (pu3uku u



COMPOBOXK/IATh BBICTYIUICHHE NIpe3eHTalueld ¢ y4€ToM OCOOEHHOCTEH ayJIuTOpHUH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsinuecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM K I (uudpossbie)
n/n MPOrpamMMmbl Bcero ongpo.m,m,le pﬁalcanecKne oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypesi
Paznes 1. ®u3nka u €€ poJsib B NO3HAHUHU OKPYKAKIIET0 MUPa
bubnunoreka LIOK
11 Pusnka - Hayka o npupose 2 https://m.eds00.ru/7f416194
bubnunoreka LIOK
2 1
1.2 PH3HUCCKHC BeTHIHHEI https://m.edso00.ru/7f416194
. bubnunoreka LIOK
2 1
1.3 EcTecTBeHHOHAYYHBIN METO/1 O3HAHUS https://m.edsoo.ru/7f416194
Hroro no paszaeny 6
Pa3nea 2. IlepBoHaya/ibHble CBeeHHS O CTPOEHHMH BellecTBA
bubmmoteka IIOK
2.1 Crpoenne semecTsa . https://m.edso00.ru/7f416194
29 JIBr>keHre U B3aMMOJICHCTBHE YaCTHI] ) 1 bu6nmorexa LIOK
' BEILIECTBA https://m.edso0o.ru/7f416194
bu6mmoteka IIOK
2
2.3 ArperatHble COCTOSIHUS BEIIECTBA https:/m.edsoo.ru/7f416194
Hroro 1o pasaeny S
Pa3nea 3. /IBu:xeHMe M B3auMo/ielicTBUE TeJl
bubnunorexa LIOK
3
3.1 Mexameckoe IBIDKCHHE https://m.edso00.ru/7f416194
bubnunorexa LIOK
4 1
3.2 Mrepuus, Macea, II0THOCTS https://m.edso0.ru/7f416194
3.3 Cuna. Bugsr cun 14 1 2 Bubmmoreka IJOK



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

https://m.edso0.ru/7f416194

HWroro no paszaeny 21
Paszneua 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya napieHus: TBEpIbIMU 3 bubnmnoreka HOK
' TEeJIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubnunorexa LIOK
4.2 JlaBIeHHC KM IKOCTH ° https://m.edso0.ru/7f416194
bubnunoreka LIOK
4.3 ATMocepHoe f1aBieHHe 6 https://m.edso0.ru/7f416194
44 JelicTBHE )KUKOCTHU U Ta3a HA OTPYKEHHOE 7 3 bubmmoreka [JOK
' B HHUX TEJIO https://m.edso0.ru/7f416194
Hroro no paszaeny 21
Pa3znen S. PaboTa u MOIIHOCTB. JHEpPIUs
bubnunoreka LIOK
1
5.1 Pabora 1 momEoCTE 3 https://m.edsoo.ru/7f416194
bubmmoreka IIOK
1
5.2 Hpoctere mexanusmer > https://m.edso0.ru/7f416194
bu6mmoteka IIOK
4 1
5.3 Mexauuteckas sueprus https://m.edso0.ru/7f416194
Uroro no paszaeny 12
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne /i HaumeHoBaHue pa3iesioB U TeM K n (undgposbie)
B NMpOrpamMmbl Bcero ongpo.m:HLle pﬁaKTI/I‘IGCKI/Ie o0pa3oBaTejibHbIE
padoThI padoThI pecypch
Pa3pen 1. TenioBble iBJIeHUSA
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 Bubmiorexa LIOK
' https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
12 Teroele nporecch! 21 1 0 https://m.edsoo.ru/7f4181ce
Hroro no paszaeny 28
Pazjen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DNeKTpUYeCKHe 3apsiibl. 3apsHKEHHBIE Tella U 7 1 bubnnorexa [JOK
' WX B3aUMO/ICNICTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
2.2 [TocTOSIHHBIN PTEKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
2.3 MaruuTHeIC ABICHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
24 DICKTPOMATHHTHAS MHIYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro 1o pasaeny 37
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KVIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06PA30BATEILHBIC
padoThbI padoThI pecypeb
Pa3zpen 1. Mexann4yeckue siBJICHUSA
MexaHU4YeCcKOe ABUKEHUE U CIIOCOOBI €T bubnnorexa [{OK
11 10 1
ONMCaHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka [{OK
: 20 1 3
1.2 Bsaumoneiictaue Ten https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
: 10 3
13 3axonr! coxpanenus https://m.edsoo.ru/7f41a4a6
Hroro no paszaeny 40
Paznen 2. Mexannyeckue Koje0aHusi 1 BOJHbI
bu6mmoteka IIOK
: 7 3
2.1 Mexanieciue konebanms https://m.edso0.ru/7f41a4a6
bubmmoreka IIOK
. . 8 1 3
2.2 MexaHUHECKHE BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
HUroro no pasaeny 15
Pa3nen 3. DjIeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MOJe U 6 2 bubnnorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasaeny 6
Paznen 4. CBeToBbI€ SIBJICHHSI
bubnunorexa LIOK
: 6 2
4.1 3aKOHBI pacIpOCTPAHECHUS CBETA https://m.edsoo.ru/7f41ada6
4.2 JIMH3BI ¥ ONTUYECKHUE TIPUOOPHI 6 3 buGmorexa LIOK

https://m.edso0.ru/7f41a4a6



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

bu6nunorexa LIOK

4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hrtoro mo pasaeny 15
Pa3pgen 5. KBaHTOBbBIE fIBJIEHUS
bu6nmoreka IIOK
51 HcnyckaHnne v noriaonieHrue CBETa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
5.2 Crpocnue aTomHOro si21pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
5.3 SAnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 17
Pa3zne 6. [loBTOPUTEIHLHO-0000 1AM MOYJIb
6.1 [ToBTOpenue u 0000IIEHNE COIEPIKAHUS 9 2 Bbu6moreka [JOK
' Kypca dhusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsinuecTBO 4acoB JIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Konrpoibubie, IIpakTnyecku
n/n yp Bcero 06 pot ¢ pﬁ cexne oOpa3oBaTe/ibHbIE
a0oThlI abdoThl
p p pecypchl

1 ®dusuka — Hayka o npupoze. SBneHus
MIPUPOIBI
OuznyecKue sIBICHUS
Ou3nyecKkue BEINYNHBI U KX U3MEPECHHE
VYpok-uccnenosanue "M3mepenue

4 TEeMIIEPaTyphl MPU MOMOIIH KUIKOCTHOTO 1
TepMOMETpPA U JJaTYMKA TeMIiepaTypbl"

5 Metoapl HayuHOro no3Hanusa. Onucanue bubnnoreka [JOK
(hU3UYECKUX SIBICHUH C TTIOMOIIBI0 MOJIENEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoTessl:

6 JATBHOCTh MOJIETA MIApUKa, MYIIEHHOTO 1
TOPU30HTANILHO, TEM OOJIbIIIE, UeM OO0JIbIle
BBICOTA IMycKa"

7 Crtpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIIHE bu6mmoreka [JOK
JMCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBr>KeHUEe YacTHI] BEUIECTBA bubmorexa [IOK

https://m.edsoo.ru/ff0a013e

9 Ypoxk-uccienoBanue «OMnbITH IO 1
HaOJII0ICHUIO TEIIOBOTO PACIIMPEHUS Ta30B)

10 ArperaTHbIe COCTOSIHUS BEIIeCTBA

11 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI. bu6mmoreka [IOK

O6o6muienue no pazneny «llepBoHayanbHble

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

CBCACHUA O CTPOCHUHU BCIICCTBA»

Mexanunueckoe aBuxeHue. PaBHomepHoe u bubnmoreka [JOK
12 )
HEPAaBHOMEPHOE JIBUKECHHE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 CKkopoCT. EAMHHIIL! CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmyt 1 BpeMeHH IBH)KCHUS bubmoreka LJOK
https.//m.edsoo.ru/ff0a0ae4
bubmuorexa [JOK
15 WNuepuus. Macca — Mepa MHEPTHOCTH Tell https://m.edsoo.ru/ff0a0cL0
16 [lmoTHOCTE BenecTBa. Pacuer maccsl u bubnuorexa [JOK
o0beMa TeJa Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas pabota «OnpeneneHue
IUIOTHOCTHU TBEPJIOTO TEIa
18 Pemenue 3amaa mo teme "[lmoTHOCTH bubmuorexa [JOK
BeniecTa” https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKkTepUCTHKA B3aUMOICHCTBUS
ten. Cuiia ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «3yuenue
20 3aBHCUMOCTH pacTshKeHHs (edopmarym)
MIPYXUHBI OT MIPUIIOKEHHON CHUITBI»
21 [[“IBnenue Tsarorenus. Cuia TSKeCTU
C i i .
e Busorea 0K
" g https://m.edsoo.ru/ff0al778
TSOKECTH
23 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnuorexa [IOK
Pu3nyecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmorexa [IOK
24 Mswepenne cuit. Jlusamomerp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTh bubmorexa LIOK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

26 CnoxxeHue IByX CHJI, HAllpaBJIECHHBIX 10 bubnnorexka HOK
OJIHOM mpsiMoi. PaBHOAECHCTBYIOMIAS CHIT https://m.edsoo.ru/ff0ala70

27 Pemenue 3anau no teme "PaBHojelcTBYIOIAS
cun"

28 Cuiia Tpenus u e€ Bubl. TpeHue B npupoe u bubnmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yuenue

29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubnnoreka [JOK
CHUJIBbI TaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIIUXCS TTOBEPXHOCTEH»

30 Pemenue 3aa4 Ha onpezeneHue
PaBHOJCHCTBYIOIIEH CUIIbI
Pemrenue 3amau mo remam: «Bec Tenay, Bu6 OK

31 «I"'paduueckoe n3odpakeHue cui», «CUIbD», " J_MOTCKa 1

P P
«PaBHOEHCTBYIOMAs CHIT https://m.edsoo.ru/ff0alde0
KonTponbHas pabota mo Temam:
30 «MexaHunueckoe qBUKeHuey, «Macca,
IJIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0pakeHue crn, «CHIb»y

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bu6mmoreka [IOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a bubnmnorexa [JOK
oT 00BéMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376

35 [lepenaya naBieHust TBEPABIMU TeJlaMH, bubnuorexa [IOK
JKUIKOCTSIMU U razaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBiieHHME B AKHUJKOCTH U T'a3€, BBI3BAHHOE bubnuotexa [JOK
JICHCTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no teme «Jlapnenue B bu6mmorexa [IOK
JKHUIKOCTH U rase. 3axkoH Ilackaisy» https://m.edsoo.ru/ff0a2826

38 CooOmiarommecst CoCyabl bubmmoreka [JOK



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 I'napasiriecknuit npece https://m.edso0.ru/ff0a3136
40 Manomertpsl. [lopiiHeBON )KUIKOCTHBIN HACOC
a1 ATtMmocdepa 3eMiu ¥ IPUIUHBI €€ bubnmoreka [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec osayxa. AtmocgepHoe napiickne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHoro aaBineHus. OnbIT bubnuorexa [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(EPHOTO ABJICHHS OT bubnnoreka [JOK
BBICOTBI HaJl YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. AtmochepHoe qaBiieHHE bubnnoreka [JOK
Ha pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amau mo reme " AtmochepHoe
naBieHue"
47 JlelicTBUE MUJKOCTH U Ta3a HA MOTPYKEHHOE bubnuoteka [JOK
B HUX TeJl0. ApXHMEI0BA CUjia https://m.edsoo.ru/ff0a3276
J1a6 0 O
o | s s O e BuGores 10K
i > yrot https://m.edsoo.ru/ff0a33fc
TE€J0, MOTPYKEHHOE B JKUJIKOCTbH)
JlaboparopHnast paboTta 1mo Teme
49 «/ccrnenoBanue 3aBUCHMOCTH Beca TeJia B bu6mmorexa [IOK
BOJIE OT 00bEMA MOTPYKEHHOM B KUAKOCTh https://m.edsoo.ru/ff0a3514
94acTH Tea
bu6mmorexa [IOK
50 Inapanue Tex https://m.edsoo.ru/ff0a3a96
JlaGoparopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU H

ompeneneHue e€ rpy30mno LEMHOCTH"



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

Pemenue 3anau no temam: «IlnaBanue cynos.

bu6mmoreka [IOK

52 BO3I[YXOHJ;IaBaHI/Ie>>, «/laBrieHue TBEpBIX TEN, https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH U Ta30BY
53 KontponbHas padota mo teme «/laBienue
TBEPJIbIX TEJ, )KUJIKOCTEU U Ta30B»
bu6mmoreka [IOK
>4 Mexanmiccias pabora https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
55 MonmHocTs. EquHHIE MOIIHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccienoanue "Pacuét MOILIHOCTH, 1
pa3BUBaeMOM IIpH MoIbEME 10 JiecTHUIIE"
57 [Ipocteie Mexanu3mbl. Peruar. PaBHOBecue
CHWJI Ha pblyare
Prluaru B TEXHHKE, OBITY M IIPUPO/IE.
58 JlabopaTopHas padora «};ICCJ'IPC Iz)BI;.HI/Ie 0.5 bubmmorexa [JOK
paTopHas p 4 ' https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pblyara
Pemenne 3agay mo Teme «Y CIIOBHUS bu6mmoreka [JOK
59 .
paBHOBECHSI pblUara https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
60 MexaHusMa. JlabopatopHas pabota 0.5
«M3mepenune KIIJI HaKIOHHON IIIOCKOCTHY
61 Permtenne 3agau mo teme "Padborta, MOIITHOCTb, bu6mmorexa [IOK
KI11" https://m.edsoo.ru/ff0a4c48
Mexanuueckas sHeprusi. Kunernueckas u bubmuorexa [JOK
62 ]
MOTEHIMAIbHAsI YHEPTUST https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHCHUS MEXaHHYSCKOM SHEPTUH bubmorexa LJOK
P p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
64 "DKCIepUMEHTAIBHOE OIIPENEICHHE 1

U3MEHEHUS KUHETUUECKOU U MOTEHIIMAIBLHOUN



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

SHEPTUHU MPHU CKATHIBAHUM TEJIa IO HAKJIOHHOU
II0cKoCTH"

KonrtponsHas pabora no teme «Pabora u

65 1
MOIIHOCTb. DHEPIHs»

66 PesepBHblil ypok. Pabora ¢ Tekctamu 1o Teme 1 bubmumorexa [IOK
"MexaHnueckoe IBrKenue" https://m.edsoo.ru/ff0a4ee6
PesepBHylit ypok. Pabora ¢ TekcTamu 1o Teme bubnuorexa [JOK

67 n S ~ n 1 .

JlaBiieHre TBEPBIX TEI, )KUJIKOCTEN U ra30B https://m.edsoo.ru/ff0a4ffe
PesepBHblit ypok. Pabora ¢ Tekctamu 1o teme
68 n " 1
Pabora. MoniHocTs. DHeprust
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Tema vDOKA K n uudposbie
n/m P Bcero 0;' TPOILHbIE pﬁaKanecKue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypeb
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KUHETHYECKOW TEOPHH U UX ogblTible bubmorexa LIOK
P https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYI
Mopenu TBEPOTO, KHUAKOTO U Ta3000pa3HOTo Bu6mmoreka [JOK
3 . .
COCTOSIHM BEIeCTBa https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BeIIeCTBa Ha
OCHOBE II0JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopgHbie Tena bubmiorexa LIOK
P P https://m.edsoo0.ru/ff0a5800
6 CMaunBaHue ¥ KanWIISIPHOCTD. bubmmnoreka HOK
[ToBEpXHOCTHOE HATS)KEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuIpeHue u cxaTHe bubmorexa LOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TeMIeparypsl O
CKOPOCTBIO TEIJIOBOTO IBUKEHUS YaCTHI]
9 Buyrpennss sueprusi. CnocoObl H3MEHEHUs bubmuoteka [IOK
BHYTPEHHEN DHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buapl Tenonepenaun bubmorexa IIOK
a pei https://m.edsoo.ru/ff0a6412
11 VYpoxk-koupepennus "Ilpaktnueckoe 1 bubnmnorexa [JOK

HCIIOJIb30BaHUE TEILIOBBIX CBOMCTB BEIECTB U

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

MaTepHaJioB B IEJISAX dHEprocoepekeHus "

KonnuectBo TeIwioTel. Y aenbpHasa

bubnunoreka LIOK

12 TETJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHue TeroBoro 6ananca. TemioooMmen bubnmnoreka HOK
13 .
Y TEIUIOBOE PABHOBECHUE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHas padora "HcciaenoBanue
14 }IBJ'IeIfI/IH TI;HHO(I))6MeHa pH CMIG[H_II/IBaHI/II/I Bubmzorexa HOK
. Ha Tip " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM M TOPSTYCH BOIBI
Pacuer konmvecTBa TEIIIOTHI, HEOOXOIUMOTO
15 JUIsl HAarpEBaHMsI TeJla U BBIACIIIEMOr0 UM MPHU
OXJIAXKICHUHN
JlaboparopHas pabota "Onpenenenue bubmmorexa [JOK
16 o " .
YAEIbHOM TEIUIOEMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TonBa. Y 1eabHas TenaoTa bubnunoreka LIOK
CrOpaHUS https://m.edsoo.ru/ff0a7b5a
[TnaBneHue U OTBEpICBaHUE
18 KPUCTALTMYECKUX ”Pi“gﬂ VnenwHas Temiota Bubmorexa LIOK
P e https://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
19 JlaGopatopHas pabota "OnpezneneHue bubmmnoreka HOK
yIeIbHON TEIJIOTHI TUTABJICHHMS Jibjia" https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmmnorexka HOK
Hcnapenune https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbHas Termiora
21 napooOpa3oBaHUs U KOHJICHCAIIUH. but6mmoreka [IOK
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(hEpHOTO JTaBJICHHS
BnaxnocTs Bo3ayxa. JlaboparopHas pabora
22 "Onpenenenue izzochenLI;{oﬁ I;namlp;ocm Bubmuorexa LIOK
p " https://m.edsoo.ru/ff0a7628
BO3JIyXa
23 Pemenue 3a1a4u Ha onpe/ielieHUe BIAKHOCTH



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

BO3yXa

[TpuHIIUTIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.

24 [TapoBas TypOuHa. /I[Burarenb BHyTPEHHETO
CropaHus

o5 KII/ remioBoro asuratens. TernaoBbie bubmmoreka [JOK
JIBUTATEJIM M 3aIUATA OKPYXKAIOIIEH Cpeibl https://m.edsoo.ru/ff0a7c7c

26 3aK0H COXpaHEHUS U PEBPAILICHUS SHEPTHH B
TEIJIOBBIX MPOIIECcCcax
IToaroroBka Kk KOHTPOJIBHOH paboTe MO TEME

27 "TeIl[UIOBHe 5[BJI€HI/I$113 I/IsMeHer;me arperaTHbIX Bubmiorexa LIOK

. o P https://m.edsoo.ru/ff0a83f2
COCTOSIHHH BellleCTBa
KontpoarHas padora mo reme "TemioBsie
28 SIBJIC}?I/IFI I/ISMGI?HGHI/Ie arperaTHbIX COCTOSIHUI Bubmiorexa LIOK
T P https://m.edsoo.ru/ff0a86ae
BEIIECTBA

29 DnekTpuzanus Ten. [[Ba posia d3MeKTpUIECKUX
3aps/i0B

30 VYpok-uccnenoBanue "IneKTpU3aIus TN
WHIYKIMEN U IPU CONMPUKOCHOBEHUHU"

31 B3anmopeiicTBre 3apsyKeHHBIX Tell. 3aKOH bu6mmoteka IIOK
Kynona https.//m.edsoo.ru/ff0a87e4
OnexTpuueckoe noje. HanpsskeHHOCTh

32 DJIEKT queCKoro moirst. I1 I/lI:)H 15001 Bubmiorexa LIOK

P - HpUHL . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIUH IEKTPUUECKHUX MOIeH
33 Hocurenu anekTpudeckux 3apsiioB.
OneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [IpoBOgHUKYN U THUANEKTPUKH. 3aKOH bu6muoreka [JOK
COXPaHEHUsI ANEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pewrenne 3a1a4 Ha IpUMEHEHUE CBOMCTB bu6muoreka [JOK

OJICKTPHUYICCKUX 3apsAd0B

https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

DNEKTPUYECKUN TOK, YCIIOBUS €TI0

bub6numoreka [IOK

36 CYIIECTB N e e
ym OBAHILL. VICTORHHKH SJCKTPHACCROTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUSI IEKTPUUYECKOTO TOKA bubmmorexa LIOK
p https://m.edsoo.ru/ff0ag6b2
VYpoxk-uccnenosanue "Jleiictere
38 AIIEKTPUYECKOTO TOJISI HAa TIPOBOJHHUKH U 1
JIADTICKTPUKH"
39 DIIEKTPUUYECKHUI TOK B METAJJIAX, KUJIKOCTAX bubmmoreka [JOK
U raszax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas ernb U €€ COCTaBHbIC YaCTH
Cuna toka. JlabopatopHas pabota bubmmoreka [JOK
41 " " 05 .
M3mepenne u peryampoBaHue CUIIbI TOKa https://m.edsoo.ru/ff0a8bd6
DneKTpuueckoe HanpshkeHue. BonbTmerp.
42 Jla6o re)lTo Hast a6o£a "U3mepenue u P 0.5 bubmorexa LIOK
patopHasi p ,? ' https://m.edsoo.ru/ff0a9e14
pEryIupOBaHKUE HAMPSHKEHUS
ConpoTusieHne NPOBOAHNKA. Y IENBHOE bubmmnoreka HOK
43
COIIPOTHUBJICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb
44 AIEKTPUUYECKOTO COMPOTUBIICHUS TPOBOIHUKA 1 bubnmnorexa [JOK
OT €r0 JJIMHBI, IUIOIIAN TONIEPEUHOTO https://m.edsoo.ru/ff0aa738
cedeHus u martepuana”
3aBUCHMOCTh CHIIBI TOKA OT HaIPSHKCHHUS. bubnmnoreka [JOK
45
3akoH Oma 1S ydacTKa Henu https://m.edsoo.ru/ff0aa44a
JlaGopaTtopnast paborta "HccnenoBanue
16 3aBHCUMOCTH CHJIBI TOKA, UIYIIETO YEPE3 1 bubnuotexa [JOK
PE3UCTOP, OT COMPOTUBIIEHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKEeHUs Ha pesucrope”
47 [TocnemoBarenbHOE U TApAIIIETEHOE

COCAMHCHUA ITPOBOAHUKOB



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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JlaboparopHuas pabota "IIpoBepka npaBuia

48 CJI0’KEHHUSI HAPSKEHUH MTpU bubmmoreka [JOK
IIOCJIEIOBATEIIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon”

JlaboparopHuas pabota "IIpoBepka npaBuia
49 TUTS CEIJ'IBI I”)FOKaﬁ U na anJP;enLEOM b buGmuorexa LIOK
pH ap N https://m.edsoo.ru/ff0aadle
COC/IMHEHUH PE3UCTOPOB

50 Pemenue 3a1au Ha npumeHeHue 3akoHa Oma bubnnoreka [JOK
JUISL PA3JIMYHOTO COCJAMHEHUSI TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIIHOCTH AJNEKTPUUECKOTO TOKA. bubnnorexa [JOK
3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124

59 JlaboparopHnas padota "Onpeneneaue padboOThI bubnnorexa [JOK
Y MOUTHOCTH 3JIEKTPUYECKOIo ToKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUUECKUe e U MOTpeOuTenn

53 JJIEKT queCKofI ;Ie T'YH B 6II)>IT Kopotkoe buGnuorexa LIOK

p p y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

54 "DnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tela U bubmmnoreka HOK
UX B3auMoaeucTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2c
3JIEKTPUUYECKUN TOK"

KonTposabHas pabora no teme
"DneKTpuueckue 3apsaabl. 3apsKEHHBIE Tela U bubmuoreka [IOK

55 . . .
nX B3auMOJIeUCTBHA. I1oCTOSHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUYECKUI TOK"

56 ITocTossHHBIC MarHUTHI, KX B3aNMOJICHCTBHE

57 VYpok-uccnenosanue "M3ydenue nonaeu bubnuotexa [JOK
MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nose. MaruutHoe nose 3eMiau U bubnuotexa [JOK

58 _
€ro 3Ha4eHue I )KU3HU Ha 3emire https://m.edsoo.ru/ff0acOba

59 OmneiT OpcTena. MaruuTtHoe nose bubmuoteka [IOK



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
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SJICKTPHUYCCKOI'O TOKA MarsauTHOE I10JI¢
KaTyYIIKU C TOKOM

https://m.edsoo.ru/ff0acld2

60

[IpumeHneHnue 31eKTpOMarHuToB B TEXHUKE.
JlaGopaTtopHnas pabora "M3yueHue aeicTBUs
MarHUTHOT'O TOJIsl HA IPOBOJAHUK C TOKOM"

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac74a

61

DNEKTPOABUTATEh TOCTOSIHHOTO TOKA.
Hcnonb3oBanue aneKkTpoaBUraTesieid B
TEXHUUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.
JlaboparopHnas pabota "KoHcTpyHrpoBaHue u
n3ydeHue paboThl dIEKTpoABUTATENA"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86c

62

Onbitel @apazest. 3aKOH 3JEKTPOMarHUTHOM
uHaykuuu. [Ipasuno Jlenna

63

Onekrporenepatop. CriocoObl MOTyYeHUS
AIEKTPUUECKON SHEPTUU. DIEKTPOCTAHIINH HA
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH

64

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DNIeKTpUUECKNE U MAaTHUTHBIC SIBIICHUS"

65

KonTponbHas pabota mo Teme
"DNIeKTpUUECKNE U MATHUTHBIC SIBIICHUS "

bubmmoteka IIOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme
"TemioBble siBIeHUS"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0acc5e

67

PesepsHblii ypok. Pabora ¢ TekcTamu 1o Teme
"ITocTOsIHHBIN NEKTPUYECKUH TOK"

bubnmorexa LIOK
https://m.edsoo.ru/ff0acdc6

68

PesepsHblit ypok. Pabora ¢ TekcTamu 1o Teme
"MarsuTHbIE SIBJICHHS"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

145
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https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
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9 KVIACC

KoaundecTBo 4acoB DJIeKTPOHHbIE
Ne Tenma VDOKa K n uudgposbie
/i yp Beero OHTPOJIbHBIE paKkTu4ecKue 06paz0OBATENBHbIE
padoThI padoThI pecype
1 Mexanuyeckoe aBr>xXeHue. MarepuaibHas 1
TOYKa
2 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOJIMHENHOE NBUKECHUE 1 bubumorexa LIOK
p p a https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSAMOIUHENHOE IBUKEHUE. 1
CpenHsis ¥ MTHOBEHHAs CKOPOCTh
5 [IpsimonuHEitHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO aABmkeHus. [ paduk 1
CKOPOCTH
JlabopaTtopuas pabora "Onpeneneaue
7 CKO peHI/I}I? Tena? pu aBHopcio €HHOM 1 1 Bubmioreka ITOK
yCKOp PH Pasfioyckop " https://m.edsoo.ru/ff0adb18
NBVDKEHUH 110 HAKJIOHHOM IIOCKOCTH
8 CBobOoauoe nanenne tein. OneiTe [annnes 1
PaBHOMEpHOE ABMKEHHUE T10 OK HOCTH.
9 [lepuon E'—IaC”fOTa o0pa eHPISIpJ}_]I)IfI(HefIHaSI " 1 bubmiorexa HOK
P pam ) https://m.edsoo.ru/ff0ael76
yIJ0Basi CKOPOCTH
10 [LleHnTpOoCcTpeMHUTETEHOE YCKOPEHHE 1
11 [TepBsIii 3ak0oH HptoTOHA. BEKTOp CHITBI 1 bubmiorexa HOK

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroTtona. PaBHoelcTByromas bubnuoreka [IOK
cuiIa https://m.edsoo.ru/ff0ae72a
. bubmuorexa [JOK
13 Tpetuii 3akon Herotona. Cynepno3uiius Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha NPUMEHEHUE 3aKOHOB bubnnoreka HOK
Herotona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyroctu. 3axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuia ynpyroctu»
Jlaboparopuas pabota «OnpeneneHue bubmmoreka [JOK
17 :
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Cuna Tperis https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no reme «Cuiia TpeHUs» bubmiorexa HOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubnnorexa [JOK
Kod(hurmenTa TpeHus: CKOIbKEeHUs " https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no teme "3akonsl HeroToHa. bu6mmoreka [IOK
Cuna ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TATOTEHUs. Y CKOpEHUE CBOOOTHOTO MaJCHUS https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBuKeHUE TEJI BOKPYT
23 rpaBUTaIMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuxu"
24 Pemenue 3agaud mo teme "Cuna TSXKECTH U bu6mmorexa [IOK
3aKOH BCEMUPHOIO TSATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 [IepBas kocmuueckasi ckopoctb. HeBecomocTb bubnmoreka [JOK
U NIEPErpy3KHU https://m.edsoo.ru/ff0af33c
26 PaBHOBeCHE MaTepHATBHOW TOYKH. bubnmnorexa [JOK

AbcomoTHO TBEpaOoe Teno. PaBHoBecue

https://m.edsoo.ru/ffOafe36



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
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TBEPIOTO TENA € 3aKPEIVIEHHON OChIO
BpALLCHUS

27 MowmenT cuibl. LenTp Tspkectn
28 Pemenue 3agad mo reme "MOMEHT CHJIBI. bubmuorexa [JOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeEMe
29 "MlelxaHquCKoe II]:IE)K@HHG ]g)BaI/IMOIlef/'ICTBI/Ie buGmnorexa LIOK
ren" ’ https://m.edsoo.ru/ff0b0408
30 KonTponbHas padora no teme "Mexanuueckoe bubnuorexa [IOK
nBmwxkeHue. Bzaumonernicraue ten" https://m.edsoo.ru/ffOb06ec
| e e s Busorea 0K
P . Y - 2 TPYT yupyr https://m.edsoo.ru/ffOb07fa
B3aUMO/JICIICTBUE
30 Pemrenue 3amau mo reme "3aKkoH coxpaHeHUS bubnnoreka [JOK
uMmmyibca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepeHuus "PeakTBHOE IBHKEHUE B
IIPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanunyeckast paboTa U MOIITHOCTh https://m.edsoo.ru/fob0as4
35 PaboTa cuitbl TSKECTH, CHITBI YIIPYTOCTH U bubnmnoreka [JOK
CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue padboThI
36 CHJIBI TPEHUS TIPH PAaBHOMEPHOM JIBH)KCHUHT
TeJa 10 TOPU30HTAILHON MOBEPXHOCTH
37 Cas3b sHepruu U padoTsl. [loTeHnmanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KMHETUYECKOU DHEPrUUn https://m.edsoo.ru/ffOb0c32
39 3aKoH COXpaHEHHUs JHEPTUU B MEXaHUKE



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

Jlaboparopuas pabota «/3y4eHue 3aKoHa bubnnoreka HOK
40 .
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
a1 KonebarenbHoe ABMIKEHHUE U €TO bubmuorexa [JOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOanus. BeIHyXIeHHBIC bubnmoreka [JOK
koJjiebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MatemaTuueckuii U Ipy>KMHHbBIN MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTD TIEPHOJIA
44 K(l;)ﬂe6aHHfI §T YKECTKOCTH MPYKUHBI U ﬁacfm Eubmorexa IIOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpareHne SHePTur IPU MEXAaHHIECKUX
KOJICOaHUX
JlaboparopHnast pabota «OrnpezaeneHue
46 qaCTopTI)I I/IpHeprOI[a KoneGaEMII;I MPY>KUHHOTO bubmmorexa LIOK
https://m.edsoo.ru/ffOblaec
MasITHHKa»
Jlaboparopnast pabota «I[IpoBepka
47 HGSaBI:/ICI/II\I;OCTI/IpHe noja I?onegaHHﬁ rpy3a bubmorexa LIOK
P Py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexanudeckue BoHbI. CBOMCTBA
48 MEXaHHYECKUX BOJH. [Ipo10JIbHEIE 1 bubmorexa LIOK
’ https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koHpepeHus "MexaHndeckue BOJTHBI B
TBEPAOM Tesie. CeHCMUYECKUE BOTHBI"
50 3ByK. PacripocTpaneHnue u oTpakxeHHe 3ByKa
51 Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 VYpoxk-koHpepeHuus "YpTpa3Byk u bubnuorexa [IOK



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

nH(Pa3BYK B IPUPOE U TEXHHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe

bu6mmoreka [IOK

4 "3ak .M K
S 3aiont coxpanenmi. Mexanuucckue https://m.eds00.ru/ff0b25f0
KoJie0aHus U BOJIHBI
KonTponbHas pabota mo Teme "3aKoHbI
55 coxpaHeHus. MexaHn4ecKre KojaeOaHus u
BOJIHBI"
56 DNEeKTPOMArHuTHOE T0JIe. DJIEKTPOMAarHUTHBIE bubnnoreka [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-konpepenuus "kana
58 C)J'IpeKT OMa(.il)"HFI)/ITHI;IX BosH. Mcnionbp3oBanue bubmmorexa LIOK
P ’ . " https://m.edsoo.ru/ffOb2fe6
AJICKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U
VYpok-uccnenosanue "M3ydeHue cBONUCTB
59 3J'IpeKT OMaFIilHTHBIX BonHy;I MOMOILIBIO bubmorexa LIOK
p " https://m.edsoo.ru/ff0b2c6e
MOOWIBHOTO TenedoHa
60 Pemenne 3a1a4 Ha onpe/ieieHne 4acTOThl U
JUTMHBI 3JICKTPOMArHUTHOUW BOJTHBI
61 DnekTpoMaruuTHas npupoja ceera. CKOpocTb bubnmnoreka [JOK
cBera. BonHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Ucrounnku cBeta. [IpsimMonuHeitHoe
62 acTpoCTpaHEeHUE CBIe)Ta 3armenus CoiHIa u bubmorexa LIOK
Pactipoctp ’ https://m.edso0.ru/ff0b3658
JlyHsl
3aKkoH oTpakeHUs cBeTa. 3epkana. Pemenue
63 3agaq Hall)'l MMEHEHUE 3a1<01£)a OTpaKCHHUS bubmorexa LIOK
o p P https://m.edsoo.ru/ff0b38c4
CBeTa
64 [Ipenomiienue cBeta. 3aKOH MPETOMIICHHS bubnnorexka [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
65 ITonHOE BHYTpEHHEE OTpaKEHUE CBETA. bubnnorexka [JOK

Hcnonp30BaHue MOJHOTO BHYTPEHHETO

https://m.edsoo.ru/ffOb3c5c
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https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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OTPAXXCHUA B OIITUICCKUX CBETOBOAAX

JlabGopaTopHas padora "VccienoBanue
3aBHCUMOCTH YTJIa MPEJIOMIICHHUS CBETOBOTO

66
Jyda OT yIJIa MaJICHUs Ha TpaHuIle "BO3ayX-
crexyo""
Ypok-koupepennus "Vcronp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaKECHHUS:
CBETOBO/Ibl, ONITHKOBOJIOKOHHAS CBSI3b"
bubmuorexa [JOK
68 JInn3el. OnTHyeckas CHila JIMH3bI https://m.edsoo.ru/ffob3f2c
. bubmuorexa [JOK
69 [TocTpoenne n300paKeHM B TNH3AX https://m.edsoo.ru/ffOb4dda
JlabopartopHnast pabora "OnpeneneHue
70 (bOKngHOFI(: paCETOﬂHI/Iﬂ u OI;[TII[/IquKoﬁ CHJTBI bubmmorexa [JOK
9 " https://m.edsoo.ru/ff0b4206
coOuparoien JTUH3bI
VYpok-koudepenius "OnTuyeckue TNH30BbIC bubmuorexa [JOK
71 "
prOOpbI https://m.edsoo.ru/ff0c0a7e
bu6mmorexa [IOK
72 I .
713 KaK ONTHUYECKasl cucTeMa. 3peHue https://m.edsoo. ru/ffobA684
73 Ypok-koupepennus "Jlepexts 3penus. Kax
COXpaHUTh 3peHue"”
Pasnoxxenue 6enoro csera B crieKTp. OMBITHI
74 HeroTona. Cnoxenue CHeKTpaJ'II)HBII)X IIBETOB. Brbmaozexa [OK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlabopaTtopHas padota "OMBITHI 11O
75 pa3lIokKEHUIO OeJI0ro CBETa B CHEKTP U bubnuoreka [IOK
BOCIIPUATHIO L[BETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOJI0/ICHUU Yepe3 IIBETOBbIE GUIHTPHI"
76 Ypok-nipakTukyM "BoOJIHOBBIE CBOMCTBA CBETA:

aucrnepcusi, uHTepdepenuus u qudpakuus'



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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77 Omnsitel Pe3epdopaa u mianerapHas Moieib bubnnoreka HOK
aToMa https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Moaens aroma bopa

79 Henyckanue u MOMIONIEHNE CBETa aTOMOM. bubnuoreka [IOK
KBantsl. JInHeidaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c

80 VYpoxk-nipaktukym "Habintonenre ciekTpoB bubnmoreka [JOK
ucnyckanus'" https://m.edso0.ru/ff0c1550

81 PamnoakTBHOCTE U €€ BHUIBI bubmnorexa LIOK

https://m.eds00.ru/ff0c1672

82 Crtpoenue atoMHOTO siipa. HykimoHHass Mojiens bubmnorexa LIOK

' https.//m.edsoo.ru/ff0c18ac

83 PannoakTuBHBIC IpeBparnieHus. F30Torbt bubmiorexa HOK

) https://m.edsoo.ru/ff0clal4

84 Pemenue 3amau mo teme: "PagnoakTUBHEIE bu6mmoreka [IOK
npespanieHus" https://m.edsoo.ru/ffOclb4a

85 [Tepuwon momypacmaga
Ypok-koHpepenus "PagnoakTuBHbIC bubnuotexa [JOK

86 " :

W3JIyYEHHS B PUPOJE, MEAULIUHE, TEXHUKE https://m.edsoo.ru/ff0c2126
SnepHsble peakiu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK

87 .
3apsiJ0BOTO U MACCOBOTO YUCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBA3U aTOMHBIX sifiep. CBsI3b MacChl U bubnmnoreka [JOK
SHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemrenue 3amau mo teme "SnepHbie peakiun”

9 Peakunu cuntesa u nenenud saep. ctounnku bu6mmorexa [IOK
sHepruu CoJiHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepenuus "SAnepHas sHepreTUKa.

91 JleicTBYS paguOAKTUBHBIX U31y4EeHUN Ha
JKUBBIE OpraHU3MbI"

92 ITonroToBka K KOHTPOJIBHOU pPabOTE MO TeMe bubnuorexa [IOK



https://m.edsoo.ru/ff0c12a8
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https://m.edsoo.ru/ff0c1b4a
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"DJIeKTPOMarHuTHOE MOJIE.
DneKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE
sIBJICHUS"

https://m.edsoo.ru/ff0c223e

KounTponbhas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.

93 1
DneKTpOMarHuTHbhIE BOJHBI. KBaHTOBBIE
sIBJICHUS"
94 [ToBTOpenue, 06o6menue. Jlaboparopuoie 1 1 bubnnoreka [JOK
paboTsl 1o Kypcy "BzaumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
I1 , 0000 .P
95 pa(::]iITe(”)rI:I){i}II)I: GI:/I I(()a‘;)eCI”IFI]S:I-IH:I:bIXe;;I;:‘I: EI:'IO TEME 1 bubimorexa LIOK
" i https://m.edsoo.ru/ff0c2572
TeroBbIe MPOUECCHI
[ToBTOpenue, o6o0meHue. Pemenue
bubmuorexa [JOK
96 pacyeTHBIX U KaUYeCTBEHHBIX 33724 10 TEME 1 ]
" o https://m.edsoo.ru/ff0c2a22
KIIJI TennoBBIX ABUTATEIICH
I1 .P
oBTOpeHwue, 00001eHue. Pemenue BuGmorexa LIOK
97 pacUeTHBIX ¥ KAYECTBEHHBIX 33]1a4 110 TeMe 1 .
" " https://m.edsoo.ru/ff0c2b30
KIIJI 351eKTpOoycTaHOBOK
98 [ToBTOopenue, 0600menue. JlaboparopHsie 1 1 bubnmnoreka [JOK
paboTsl 1o kypcy "CBeToBbIe siBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOopenue, 0600meHne. Pabora ¢ Tekcramu bu6nmoreka [JOK
99 n n 1 .
1o TeMe "3aKOHbI COXpaHEHUS! B MEXAHUKE https://m.edsoo.ru/ff0c2d6a
100 IToBTrOopenue, o6o0menue. Pabora ¢ Tekcramu 1 bubmmoreka [IOK
o TeMe "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82
101 IToBTrOopenue, 0600menue. Pabora ¢ Tekcramu 1 bubmmoreka [IOK
1o TeMe "CBETOBbIE SIBIEHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606meHue. Pabora ¢ Tekctamu 1
o Teme "KBanToBas u simepHas ¢puszuka"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

» ®usuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AKiMOHEpHOE 00IIIECTBO
«3narensctBO «IIpocBenienue»

» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.., AkiinoHepHOE 00I11eCTBO
«3narensetBO «lIpocBenieHne»

» Gusuka, 9 knacc/ [lepeimkun U.M., I'ytHuk E.M., UBanos A.I., [TetpoBa M.A.,

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

®dwusuka. 7 knacc. Metoauueckoe nocooue. Gunonosuu H.B.
CamocTosiTeIbHbIE U KOHTPOJIbHBIE padoThl. Dusuka. 7 kiacc. Mapon

A.E., Mapon E.A.

®dusuka. 7 knacc. Jnnakrnaeckue Mmarepuainsl. Mapon A.E., Mapon

E.A.

®usuka. 8 kiacc. Meronuyeckoe nocobue k yueonuky A.B. [lepoimkuna
Mapon A.E., Mapon E.A. ®usuka. 8 kiacc. JJunaktuyeckue MaTepuaibl.
Mapon A.E., Mapon E.A. CamocTosTenbHble 1 KOHTPOJIbHBIE Pa00oThl. Dusuka. 8
KJ1acc.

®duzuka. 9 knacc. Metoauueckoe nocooue kK yueOHuky Ilepoimkuna-I'yTHUK

Mapon A.E., Mapon E.A. ®usuka. 9 knacc. Jlugaktuueckue MmaTepualibl



CnenneBa H.U. ®uzuka. 9 xnacc. TecTsl
Mapon A.E., Mapon E.A. CamocTosarenbHble 1 KOHTPOJIbHBIE pa0oThl. Pu3uka. 9

KJ1accC

HNUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET
bubmmoteka [IOK

https://bvbinfo.ru/






