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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢pu3rke Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs COCTABIECHA HA OCHOBE
MOJIOKEHUH W TpeOOBaHWM K pe3yiabTaTaM OCBOCHHSI Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHON porpammsl, rpeactaBieHHbIX B PI'OC OO0, a Taxxke ¢ yuéTom peaepanbHOn
paboueii nporpammsl Bocniutanus 1 Konuenuu npenogaBanust yueoHoro npeaMera «dusukay.

Copneprkanue nporpaMMsl 1o (pU3MKe HalpaBJIeHO Ha (POPMUPOBAHHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYAIOLINXCS M OPraHM3aLUI0 U3ydeHUs (GU3MKU Ha JesTeIbHOCTHON ocHOBe. B
nporpaMMe IO (pU3MKE YYHUTBIBAIOTCS BO3MOXKHOCTH Y4eOHOrO MpeaMeTra B peaau3aluu
tpeboBanuit ®I'OC OOO K TUIAaHUPYEMBIM JUYHOCTHBIM M METalpeJIMETHBIM pPe3ylbTaTaM
Oo0y4yeHMsI, a TaK)K€ MEXKIPEIMETHbIC CBSI3M €CTECTBEHHOHAYUHBIX YUEOHBIX INPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHMs.

[Iporpamma mo (u3HKe ycTaHABIMBAET pacHpeieiicHHe yueOHOTO Marepuaia Mo rojam
oOyuenust (0 Kiaccam), NpeJiaraeT NPUMEPHYIO TIOCIEJOBATEIbHOCTh H3YYEHHUS TeM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUs MPEIMETHOTO COJCPIKAHMS M yIETE BO3PACTHBIX OCOOCHHOCTEH
00yJaromuxcs.

[Iporpamma mo ¢usuke pazpaboTaHa C N0 OKa3aHUS METOINYECKON TTOMOIIH YIHTEITIO
B CO3/IaHUU paboueil POrpaMMsbI 10 y4eOHOMY MPEIMETY.

dwusmKa SBISETCS CUCTEMOOOPA3YIOIIMM I €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB,
IMOCKOJIBKY q)HSH‘IeCKI/Ie 3aKOHBI JIC)KAT B OCHOBC ITPOIICCCOB U HBHGHHﬁ, HN3Yy4aCMbIX XI/IMPleﬁ,
Ouosiorueit, acTpoHOMHeH u (pu3nyeckor reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, TPEAOCTaBIsSET Hambosee SICHbIe 00pas3lbl MPUMEHEHHS HAy4yHOrO METoja
MO3HAHUS, TO €CTh CII0CO0a MOTYyYSHHS JOCTOBEPHBIX 3HAHUI O MHpE.

Onna U3 TIaBHBIX 3a/1ad (PU3HYECKOro 00pa3oBaHUs B CTPYKType 00Imero oOpa3oBaHUS
COCTOUT B (OPMHUPOBAHMHM E€CTECTBEHHOHAYYHOH T'PaMOTHOCTM M HWHTEpeca K Hayke Yy
00yJaromuxcs.

Wzyuenne ¢u3nku Ha 0a30BOM YPOBHE MPEAINOJAraeT OBJaJCHHE CIECTYIOIUMHU
KOMITIETEHTHOCTSIMH, XapAKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

HAay4YHO 00BACHATH SIBJICHUS,
OLICHUBATH U ITIOHUMATh 0COOEHHOCTH HAay4YHOI'O UCCJICAOBAHUAA,
HHTECPIPECTUPOBATH JAHHBIC U UCIIOJIb30BATh HAYUHBIC JOKA3aTCIIbCTBA JJIA ITOJIYUCHUSA BHIBOJOB.

Ilenn w3yueHus (GU3UMKA Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs OMpENEICHBI B
Konnenmuu npenoaasanust yueobnoro npeamera «dusuka» B 00pazoBaTeIbHBIX OpraHU3AIMIX
Poccuiickoit ®enepaunu, pealu3ylOIIUX OCHOBHBIE 00I1€00pa30BaTelbHbIE TPOrPaMMBbI,
yTBep)KAEHHOW pemenremM Komnermu MununcrtepctBa mnpocsemenuss Poccuiickoit denepamnyu
(mportokoi ot 3 nexadpst 2019 r. Ne [IK48H).

Henu nzyyenus pU3NKH:

npuoOpeTeHne HMHTEpeca M CTPEMJICHHs OOyYaroIIMXCsl K HAayYHOMY H3YYCHHIO TPHPOJIBL,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUN O HAyYHOM METOJI€ MMO3HAaHUS U (POPMHUPOBAHUE UCCIIEA0BATENBCKOTO
OTHOLLEHHUS K OKPYKaIOLUM SIBIICHUSM;



(dopMHpOBaHUE HAYYHOT'O MUPOBO33PEHUS KaK pe3ybTaTa U3ydeHUsI OCHOB CTPOCHUS MaTePHH U
byHIaMEHTAIBHBIX 3aKOHOB (PU3HKHU;

(dopMHpOBaHUE TPEICTABICHUH O poNK (U3UKU I PAa3BUTHUS PYTUX ECTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJIOTHil;

pa3BUTHE NPEACTABICHUN O BO3MOXHBIX cepax Oymaymiei nmpodeccuoHanbHON AeITeIbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MMOJATOTOBKA K JAJIbHEHIIIEMY OOY4YCHHIO B 9TOM HaIlpaBJICHUH.

JlocTmxenne STUX Leled mporpamMmbl 1Mo (U3MKE Ha YpOBHE OCHOBHOTO OOILEro
00pa3oBaHUs 00ECIeUNBACTCS PEIICHUEM CIIEAYIONINX 3a1a4:

npuoOpeTeHne 3HAHUM O JTUCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHMYECKHX, TEIUIOBBIX,
IIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSIX;

npuoOpeTeHne yMEHUH ONHCHIBaTh M OOBACHATH (DU3NYECKHUE SIBICHUS C HCIOJIb30BaHUEM
MOJTYYECHHBIX 3HAHU;

OCBOCHHME METOOB PELICHUS MPOCTEUIINX PACUETHBIX 3a/ad C HCIOJIb30BaHUEM (DU3MUECKUX
Mozesel, TBOPUYECKUX U MTPAKTUKOOPUEHTUPOBAHHBIX 337134,

pa3BuUTHE yMEHUI HAOII0AaTh IPUPOAHBIC SBICHUS U BBIIIOJIHATH ONBITHI, TAOOpAaTOPHBIE PAOOTHI
¥ 9KCHIEPUMEHTAIbHBIE UCCICAOBAHNS C HCIIOIB30BAHNEM N3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThI ¢ MHPOpManuel (PU3NIECKOTO COACPIKaHUs, BKII0OUask HHPOPMALIHIO
0 COBPEMEHHBIX JIOCTIDKCHUAX (DPU3UKH, aHATIM3 U KPUTHYECKOE OIIEHUBAHNE HH(POPMAIUH;
3HAaKOMCTBO €O chepamMu NpOPecCHOHATBHON NESITEIbHOCTH, CBS3aHHBIMH C (QHU3UKOW, H
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JJOCTHKECHUSAX (PU3MUECKOI HAyKH.

Ha wusydenme ¢wusmkm (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B Helem0), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJlacce - 102 yaca (3 yaca B HEJIEITIO).

[Ipenyaraemselii B mporpamMme 1o GU3MKe MepeueHb Ja00paTOPHBIX PabOT U OMBITOB HOCUT
PEKOMEHAATENbHBIN XapakTep, YYUTENb JefaeT BbIOOp MpOBeneHHUs JabopaTOpHBIX padoT U
OIIBITOB C YUETOM MHANBUAYAIBHBIX OCOOCHHOCTEH 00YJaIOMUXCsl, CITUCKA YKCIIEPUMEHTATbHBIX
3aJJaHMi, TIPeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.

COAEPKAHUE OBYUYEHUA
7 KJIACC
Paznen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o mpupoje. ABneHust npupoapl. OuznyuecKkue SBJICHUS: MEXAHUYECKHE,
TCIIJIOBBIC, DJICKTPUUCCKHUEC, MAIrHUTHLIC, CBETOBBIC, 3BYKOBBIC.

Ousnueckue BeNMWYMHBL. M3Mmepenune Qusnueckux BenuunH. Du3nuecKkue MPUOOPHI.
[TorpemnocTe n3Mepennii. MexayHapoiHasi CUCTeMa €IMHULL.

Kak ¢usuka u npyrue ecTtecTBEHHbIE HAayKH H3y4yaroT Npupoiay. EcrecTBeHHOHaY4HBIH
METOJ TIO3HAHWs: HAOMIOIEHWe, IMOCTAaHOBKA HAyYHOTO BOIPOCA, BBIJIBIDKCHHE THUIIOTE3,
OKCIIEPUMEHT II0 TMPOBEpKEe THUIOTe3, O0O0bsicHeHUue HabmogaemMoro sipineHus. OmnucaHue
(bU3UYECKUX SIBJICHUHN C TTOMOIIBIO MOJIEIICH.



Hemoncmpayuu.

1. MexaHI/I‘-IeCKI/Ie, TCIJIOBBIC, SJICKTPUUCCKUEC, MAI'HUTHBIC, CBCTOBLIC SABJICHH.
2. @wusnyeckne MpuOOPHI U MPOIEAYpa MPSAMBIX M3MEPEHUI aHAJIOTOBBIM U IHU(PPOBBIM
npubopoM.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue 1EHBI IEIEHUS KaJIbl H3MEPUTEIFHOT0 IPpUoopa.

H3mepenue paccTosHUMN.

N3mepenne 00bEMa )XKUAKOCTH B TBEPIOTO Tea.

Omnpenenenue pasMepoB MalbIX TEJ.

W3mepenne temnepaTypsl IpU IOMOIIM SKUAKOCTHOIO TEPMOMETpa U JaT4HKa
TEMIIepaTyphbl.

6. IlpoBeneHue wuccienoBaHUS 10 NPOBEPKE TUIOTE3bl: AAIBHOCTh IOJETA IIApHUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0O0JIbIIe, YeM OOJIbIle BHICOTA ITYCKA.

Dok W=

Pa3nen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA.

CTpOGHI/Ie BCIHICCTBA: aTOMbI W MOJICKYJIbI, HUX pPa3MCPLL. OHBITI:I, JOKa3bIBarOIInue
JUCKPETHOC CTPOCHUC BCIICCTBA.

JBmxkenue yactull BemiecTBa. CBs3b CKOPOCTH JBH)KEHHSI YacTHIl C TEMIIEpATypoOil.
bpoyHnoBckoe nBwxkenue, nuddysus. B3anMoieiicTBue YacTHIl BEUIECTBA: MPUTSHKEHUE W
OTTaJIKUBAHHUC.

ArperatHble COCTOSIHMSI ~ BEILECTBA: CTPOEHUE Ta30B, JKUJIKOCTEM H  TBEPABIX
(KkpucTaminyeckux) Teia. B3auMocBs3b MeEXJy CBONCTBaAMHM BELIECTB B Pa3HBIX arperaTHbIX
COCTOSHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBL.

Hemoncmpayuu.

1. HaGnronenne 6pOyHOBCKOTO JBHIKEHUS.

2. Hab6mogenue nuddysun.

3. Ha6JHOI[eHI/Ie HBHGHHﬁ, O6’b$ICH$IIOH_[I/IXC$I HpI/ITH)KeHI/IeM NJINX OTTAJIKMBAHUCM 4YaCTHUI]
BEILIECTBA.

Jlabopamopnwvie pabomot u onvimel.
1. OrueHka AuamMeTpa aToMa METOJIOM PSAOB (C UCIIOIb30BaHUEM (GoTorpaduii).
2. OnbITHI 10 HAOTIOCHHUIO TETIOBOTO PACIIMPEHHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

Paznen 3. /IBu:keHue U B3auMo/ieilicTBUe TeJl.

Mexannueckoe JBWKeHUe. PaBHOMepHOe W HepaBHOMepHOe BHkeHHE. CKOpOCTb.
Cpenansisi CKOpOCTb MPU HEPABHOMEPHOM JBUKEHUH. Pacu€T myTH v BpeMeHH IBHIKEHUSI.

SlBenne wuHepuMM. 3aKOH HMHEpIUU. B3aumopeicTBHE Ten Kak NpUYMHA W3MEHEHUS
CKOpOCTU JIBMKEHHUsI Tell. Macca kak Mepa MHEpTHOCTH Tena. [lnotHocth BemectBa. CBsi3b
IIJIOTHOCTHU C KOJIMYCCTBOM MO.HGKy.H B CAUHUILIC O6’béMa BEIICCTBA.



Cuna kak XapakTepuCTHMKa B3aumojeuncTBus Ten. Cuiia ynpyroctd W 3akoH ['yka.
N3mepenne cuibl ¢ TOMOIIBIO JUHAMOMETPA. SIBIIeHNE TATOTEeHU U cuiia TshkecTH. CHila TShKeCTH
Ha Ipyrux miaHerax. Bec tena. HeBecomocts. CioxkeHue cuil, HalpaBiIeHHBIX 110 OJHOM MPSIMOH.
PaBuopelictByromas cui. Cuna tperus. TpeHue cKobKeHus U TpeHue nokosi. Tpenue B nmpupoje
U TEXHUKE.

Hemoncmpayuu.

Ha6JIIOI[eHI/Ie MEXAaHHUYCCKOI'O ABUKXECHUA TEC1a.

N3MepeHnne CKOpoCTH MPSMOJIUHEMHOTO JBUKECHUS.
HaGmronenue sSiBJICHUSI HHEPITUH.

Hab6nronenne n3aMeHeHus: CKOPOCTH TTPH B3aMMOICHCTBHH TEJl.
CpaBHeHHE Macc MO B3aUMOJEHCTBHUIO TEll.

CrokeHue cujl, HallpaBJICHHBIX IO OJHOU MPSIMOIA.

SNk =

Jlabopamopnwvie padbomot u onvimel.

1. Ormpenenenue CKOPOCTH PAaBHOMEPHOTO JBWXKEHHS (IIApUKa B JKUAKOCTH, MOJEIU
AJIEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).

2. Ormpenenenue cpeaHe CKOPOCTH CKOJBKEHUS Opycka WM IIapHKa IO HAKJIOHHOU
MJIOCKOCTH.

3. Omnpenenenue IOTHOCTU TBEPIOTO TENA.

4. OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKeHUs (nedopmannu) MNpyKUHBI OT
IIPUIOKEHHOMN CUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI TPEHUS CKOJIBKEHHUS OT Beca Tela U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, AKUAKOCTEH U Ta3o0B.

JHasnenne. CiocoObl YMEHBIIICHHUS U YBETTUUCHUS JaBJieHus. J[aBieHne raza. 3aBUCUMOCTh
JaBJICHUS Ta3a 0T 00bEMa, Temmeparypsl. [lepenaya qaBneHus TBEPIBIME TEIAMHU, JKUTKOCTSIMH U
razamu. 3akoH Ilackamsa. IlmeBMaTWdeckne MaIIMHBI. 3aBUCHMOCTH JABJICHHUS JKUIAKOCTH OT
rnyOunbl.  ['mapocrarmueckuit  mapagokc. CooOmiaromyecs cocyabl. [ 'mapaBianueckue
MEXaHU3MBI.

Atmochepa 3emnu u atrmocdepHoe naBieHue. [IpuunHBI CylecTBOBaHUS BO3IYLTHOM
obonmoukn 3emnu. OnbiTt Toppuuermu. M3mepeHue arMocepHOro NaBiCHUSA. 3aBUCHUMOCTb
aTMOC(EpHOro JaBJIE€HHUA OT BBICOTBI Haja YypoBHeM Mops. IlpuGopsl i u3MepeHus
aTMOC(EpHOTO JaBJICHUS.

JleiicTBHE )KUIKOCTH M Ta3a Ha MOrpyKEHHOE B HUX TeJ0. BrITankuparomas (apxumMeaoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenava naBieHMs )KUIKOCTBIO U Ta30M.

CooOmarommecs CoCyIbl.

I'mapaBauyeckuit mpecc.

[IposiBieHue neicTBHst aTMOC(HEPHOTO JaBICHUSI.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CUIIBI OT 00bEMA MOrpYKEHHON YacTH Tella U IUIOTHOCTH
KHUJKOCTH.

SNk =



7. PaBEeHCTBO BBITAJKUBAIOLIEN CUJIBI BECY BHITECHEHHOM KUJIKOCTH.
8. YcnoBue M1aBaHusl TEJI: IUIABAHWUE WIIU MTOTPYKEHHE TEJl B 3aBUCUMOCTH OT COOTHOILICHUS
IUIOTHOCTEU TeJjIa U JKUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCHMMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOW B JKUIKOCTH
YacTH TeJna.

2. OmnpeneneHne BHITAIKUBAIOLIEN CUIIB, IEHCTBYIOIIEH HA TEJO, IOIPYKEHHOE B )KUJIKOCTb.

3. IlpoBepka HE3aBUCMMOCTHU BBITAJIKMBAIOIIECH CHJIbI, JEHCTBYIONIEH HA TEIO B KUIKOCTH,
OT Macchl Tena.

4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAIKHUBAIONICH CHJIbI, ACHCTBYIONIEH Ha
TEJIO B JKUIKOCTH, OT 00BbEMA MOTPYKEHHON B KMIKOCTb YaCTH TeJlda U OT MJIOTHOCTH
KUJKOCTH.

5. KoncrpyumpoBanue apeomerpa WIM KOHCTPYMpPOBAHHE JIOAKM U ONIpEAEIIeHuE €€
TPY30MOABEMHOCTH.

Pasznea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckasi pabota. MOITHOCTb.

[IpocThie MEXaHU3MEI: pbIYar, 070K, HaKJIIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeHneHne mpaBwiia paBHOBECHsS pbluara K OJOKy. «3o0sioToe TpaBuio» MexaHuku. KIIJ]

IMMPOCTBIX MCXAHU3MOB. HpOCTBIG MCXaHHU3MBI B 6I>ITy U TCXHHUKCE.

Mexanunueckas sHeprusi. Kunetnueckas u noreHuuanbHas 3Heprus. [IpeBpaliienue ogqHoro
BUJIa MEXAHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPaHEHMsI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopuvie pabomul u onvimot.
1. Omnpenenenune paOOTHl CHJIBI TPEHUS MpPU PABHOMEPHOM JIBIDKEHUU Tella II0
TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenoBanue yciaoBU paBHOBECHS pblyara.

N3mepenue K11/l HaKIOHHON MIIOCKOCTH.
4. HW3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTUH.

bl

8 KJIACC
Pa3nen 6. TensioBbIe sIBJICHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOEHUs BellecTBa. Macca u
pa3mepbl aTOMOB U MOJIeKyJl. ONbITHI, MOATBEPKAAIOIINE OCHOBHBIE MOJIO0KEHUSI MOJIEKYJISPHO-
KUHETUYECKON TEOPHH.

Mopnenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSIHUMN BeliecTBa. Kpucrammndeckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )XKUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. (CMauuMBaHWE M KanWUIApHbIE sBJIeHHs. TeroBoe
pacIIUpEHUE U CKATHUE.



Temnepatypa. CBs3b TeMIiepaTypbl €O CKOPOCTbIO TEIUIOBOIO JBHKEHHUS YaCTHUILI.
Buytpennsis sneprus. CriocoObl U3MEHEHUs! BHYTPEHHEN SHEPruu: TeIUionepeaya i COBepIleHne
paboTel. Buel Teronepenayn: TemI0ONPOBOHOCTh, KOHBEKIIUS, U3TyUCHHE.

KomuyectBo TemioTel. YjaenbHas TEMIOEMKOCTh BeIIECTBa. TermaooOMeH M TeroBOe
paBHOBecHe. YpaBHEHUE TemioBoro OanaHca. IlnaBneHue m oTBepAeBaHUE KPUCTANIMYECKUX
BEIIECTB. YeibHasg TerioTa IutaBieHus. [lapooOpa3oBanue W KoHaeHcauus. Mcmapenue.
Kunenue. YnaenpHas Temnora mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEpaTypbl KHUIIEHUS OT
aTMOC(EpHOTO JaBIICHHUS.

BnaxnocTs Bo3ayxa.
DHeprus TOIMBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Tpuntuner  pabotel TermoBeix aurareneid KIIJ[ rtermmoBoro nBurarens. TeroBbie
JIBUTATEH U 3alIUTa OKPY>Karolel Cpeibl.

3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTUH B TEIUIOBBIX IIpoLEccaXx.
JHemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHIKEHUS.

Hab6mronenue nuddys3un.

Hab6nronenue siBeHni CMauyMBaHUsI M KalTWJUISIPHBIX SIBJICHHH.
Habmroienne TemnoBoro pacivpeHus Ted.

W3meHenune naBiaeHus ra3a mpu K3MEHEHHH 00bEMa M HAarpEBaHUH WIIA OXJIAXKICHHUH.
[IpaBuna uzmepeHus TeMnepaTypsol.

Buael Terionepenayn.

OxJtaxIeHrue pyu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepIiieHUN pabOThl BHEIITHUMH CHIJIAMH.

10. CpaBHEHME TEMIOEMKOCTEN pPa3INYHBIX BELLECTB.

11. HaGnromenue KureHus.

12. HabmoneHne nocTosIHCTBA TEMIIEpaTyphl MPH IJIaBJICHUH.

13. Monenu TEIIOBBIX IBUTaTENICH.

S A A

Jlabopamopnwvie padbomot u onvimel.

OnbITHI 1O OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

OMNBITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM MJIU caxapa.

OnbITh IO HAOJIIOAEHUIO TETIJIOBOTO PACIIMPEHUS ra30B, KHUIKOCTEH U TBEPABIX Tell.

Omnpenenenue JaBieHUs BO3IyXa B OaJIOHE MINPUIIA.

OnbIThl, JOEMOHCTPUPYIOIIME 3aBUCHMOCTb JaBICHHS BO3AyXa OT €ro o0béMa H

HarpeBaHUs WIN OXJIAXKICHUS.

6. IlpoBepka TrHUMOTE3bl JIMHEWHOW 3aBUCHMOCTH [UIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypshl.

7. HabmioneHue u3MeHEHUs BHYTPEHHEW SHEPruMU Tela B pe3yibTare TeIvlonepenayd u
paboThl BHEIITHUX CHII.

8. MHccnenoBanue siBICHUS TEIIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON M ropsiueii BOBI.

9. OmnpeneneHne KOJIMYECTBA TEIUIOTHI, TOJIYYEHHOTO BOJOW MPHU TEIIOOOMEHE C HAarpeThIM
METaJUIMYECKUM LUIUHAPOM.

10. OnpeneneHue yaelbHON TEMIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca uCapeHusl.

ARl



12. Onpezenenrie OTHOCUTENBHOM BIa)KHOCTH BO3]IyXa.
13. OnpenaeneHue yaelabHON TEMIOTHI MUIABICHUS JIb/IA.

Pazgen 7. diiekTpuyeckne 1 MarHUTHbIE SIBJICHUS.

DnekTpusanus Teil. J{Ba pona s3neKTpuiYecKuX 3apsaaoB. BzanuMmoieicTBre 3apsiKEHHbBIX TEN.
3akoH Ky.]IOHa (SaBI/ICI/IMOCTB CHJIbI B33.HMO,Z[€I>1CTBH$I 3apsKCHHBIX TCJI OT BCJIMYHHBI 3aps/I0B U
PACCTOSIHUSA MEXY TeJlaMu).

Onektpuueckoe noiie. Hanpsok€HHOCTh aiiekTpudeckoro mnouist. [IpuHuun cyneprno3unuu
AJIEKTPUYECKUX T0JIeH (Ha KaYECTBEHHOM ypOBHE).

Hocurenu snekTpudeckux 3apsgoB. DJIEMEHTapHBIM siekTpuyeckuil 3apsan. CrtpoeHue
atoma. [IpoBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUUECKOT0 3apsija.

ONEKTpUYECKUH TOK. YCIIOBUS CYIIECTBOBAaHUS JJIEKTPUUECKOTO ToKa. VcTouHMKHM
IIOCTOSIHHOTO ToOKa. JIeHCTBHS 3JIEKTPHUUECKOro TOKa (TEMJIOBOE, XMMUYECKOE, MAarHuTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexktpuueckasg wnenb. Cwia Toka. OnekTpuueckoe HamnpsbkeHue. ComnpoTuBieHHE
IPOBOJHMKA. YJIEJIIBHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Juisl ydacTka LEMu.
[TocnenoBarenbHOE U apalieIbHOE COEAMHEHUE TPOBOAHUKOB.

PaboTa 1 MOIIHOCTB 2IeKTpUUecKoro Toka. 3akoH Jkoyms—JIenna. SnexkTpudeckue nenu u
NOTPEOUTENH IEKTPUIECKOl 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

ITocTossnable MarHuThl. B3aumoaelcTBHE MOCTOSHHBIX MAarHMTOB. MarHuTHOE moJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue Ui Ku3HU Ha 3emie. OnbIT Opcreaa. MarHuTHOE 1oje
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISt
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBHUIaTeNIb MOCTOSHHOrO Toka. Mcmonb3oBaHue
ANEKTPOJABUIATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter  @apanes. SBiaeHue  anekTpomMarHuTHOM  uHAykuumu. IlpaBuno  JleHua.
Onextporeneparop. CrocoObl MOMYyYEHHsI 3NEKTPUUECKOM HHEPruu. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3aIus Tell.
JIBa poJia aeKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsSKEHHBIX TEll.
Y CTpolcTBO U ACMCTBHE 3JIEKTPOCKOIIA.
DIEeKTpOCTaTUYECKAs UHTYKLIUSL.
3aKOH COXpaHEHUs AEKTPUUECKUX 3aPsA0B.
[IpoBOAHMKY U JUAIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHrKH MOCTOSIHHOTO TOKA.
JIefiCcTBHS DIIEKTPUYECKOTO TOKA.
. DIEKTPUYECKHUI TOK B JKUJIKOCTH.
. I'a3oBbIli pa3psn.
. I3MepeHnune cuibl Toka aMIepMeTpoM.
. I3MepeHnune 31eKTpruiecKkoro HanpsiKeHUs! BOJIbTMETPOM.
. Peocrar u Mara3zuH conpoTHUBIICHUH.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

BsanmojelicTBre MOCTOSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH Pa3/IeICHUS TIOJIFOCOB MarHUTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
OnbIT DpcTena.

MarnuTtHoe nojie ToKa. JJIEKTPOMarHmr.

JlelicTBME MAarHUTHOTO TOJIS1 Ha MPOBOJHUK C TOKOM.
DIEKTPOABUTATENb MIOCTOSTHHOTO TOKA.

UccnenoBanue sBiIeHUS 3IEKTPOMAarHUTHON MHTYKIIUH.

Omnbrtel @apages.

3aBUCUMOCTb HAMpPaBJICHUS MHAYKIIMOHHOTO TOKA OT YCJIIOBUH €ro BO3HUKHOBEHUS.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1. OmbITHI 10 HAOJIOCHUIO ANEKTPU3AMHU TNl HHIYKIIMEH U IPH CONPUKOCHOBEHHUU.

2. HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO MOJIS HA TPOBOJHUKYU U TUDJIEKTPUKH.

3. COopka u nmpoBepKa padOTHI IEKTPUIECKOH IIETTH ITOCTOSHHOTO TOKA.

4. W3mepeHue U peryJInpoBaHUE CUJIbI TOKA.

5. H3mepeHue U peryinupoBaHUE HAPSKCHUS.

6. HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WIYILIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUSA
pe3ucTopa U HaIpsDKEHUS Ha PE3UCTOPE.

7. OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUECKOTO CONPOTUBIICHUS IPOBOJHUKA
OT €ro JUIMHBI, INIOLIAAH IIOIIEPEUYHOTO CEYCHU U MaTepuaa.

8. IIpoBepka mpaBuia CI0KEHUS HANPSIKEHUM IPHU MOCIEI0BATEIbHOM COCIUHEHUHN JIBYX
pE3UCTOPOB.

9. IlpoBepka mpaBuiia sl CUJIbI TOKA MTPU NAPAJIIEIIBHOM COEAMHEHUU PE3UCTOPOB.

10. Onpenenenne pabOTHI MEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.

11. OnpeneneHre MOIHOCTH 3JIEKTPUYECKOr0 TOKA, BBIJEISIEMON HA PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYILIETO YEPE3 JIAMIIOUKY, OT HANPSKEHUs HA
HE.

13. Onpenenenne KI1/] narpeBarens.

14. NccnenoBaHue MarHUTHOTO B3aUMOJICHCTBHSI IOCTOSTHHBIX MArHUTOB.

15. VI3y4eHne MarHuTHOTO TOJIsl TOCTOSTHHBIX MarHUTOB MPH UX O0BbEMHEHUH U Pa3/IeICHHH.

16. UccnenoBanue 1eMCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS KaTYIIKH C TOKOM M
MarHuTa OT CHJIbI TOKA Y HAIIPABICHUS TOKA B KATYIIKE.

18. M3yuenue neiMCTBUS MATHUTHOIO IOJIS HA IIPOBOAHUK C TOKOM.

19. KonctpynpoBanue u nuzyueHue paboThl 3J1€KTPOIBUTATEIIS.

20. Uzmepenne KIIJI anekTpoaBuraTeIbHOM YCTAHOBKH.

21. OnpITBI MO UCCIIEOBAHUIO SIBJIEHMS 3JEKTPOMAarHUTHOM HWHAYKLHHU: HCCIEJOBaHUE
W3MEHEHUH 3HAYEHUs U HaIllPaBJIEHUS NHIYKIMOHHOTO TOKA.

9 KIIACC

Pa3zgen 8. Mexanuueckue siBJIeHHUA.

Mexannueckoe ABWKeHHE. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD

MEXaHUYECKOro JABWKEHHMS. PaBHOMEpHOE MpsIMOJMHENWHOE JABWXKEeHHE. HepaBHOMepHOE
HpHMOHHHeﬁHoe JABHKCHUC. Cpe,Z[H}I}I U MI'HOBCHHAs CKOPOCTHL TCJIa IPHU HCPABHOMCPHOM
JBUKCHHH.



VYckopenue. PaBHOycKOpeHHOE TIpsiMosTiHEHOE aBrkeHne. CBoOoaHoe najeHue. OmbIThI
[Nanunes.

PaBHOMepHOE aBmxkeHHE 1o OKpyxkHOcTH. [lepuon m dacrota oOpamenus. JIluneiHas u
yrioBas CKopocTH. LIeHTpoCTpeMHUTENIbHOE YCKOPEHHE.

IIepsbit 3axkoH Hprorona. Bropoit 3akon Herorona. Tperuit 3axon Herorona. IIpuHunmn
CYTNIEPIIO3ULIUH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHus: CHiia TPEHUS CKOJIbKEHUSI, CUJIa TPEHUS TTOKOS,
JIpYTHUe BUBI TPEHHUSL.

Cuna TSDKECTH M 3aKOH BCEMHUPHOIO TSATOTEHHS. YCKOpPEHHE CBOOOIHOTO MaJeHHUS.
JBwxenue mianet Bokpyr Comnnua. [lepBas kocmuueckast ckopocTb. HeBecoMOCTh U ieperpys3ku.

PaBHOBecue MaTepuanbHOU TOYKU. AOGCOMIOTHO TBEPA0E Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynec tena. M3Menenue ummysnbca. Mmynbc cuiibl. 3aKOH COXpPAHEHHUs HUMITYJIbCa.
PeakTuBHOE IBHKEHUE.

Mexanudeckas pabota ¥ MOIIHOCTh. Pabora cwil TsKecTH, ynpyroctd, TpeHus. CBs3b
SHECPTHUU U paGOTBI. HOTGHLII/IaJIBHaH SHEprusd TCJIa, MOAHATOrO HaJd MNOBCPXHOCTHIO 3CMIIM.
[ToTreHmanbHas sHEprus cxaToil npyxuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKON IHEPTHUU.

Hemoncmpayuu.

1. Ha6JIIOI[eHI/Ie MCXAaHUYCCKOT'O ABUKCHUS TCJIa OTHOCHUTCIIBHO PA3HBIX TCJI OTCU€Ta.

2. CpaBHeHUE IMyTeH U TPACKTOPUN ABUKEHUS OJJHOTO U TOTO K€ T€JIa OTHOCUTEIbHO Pa3HbIX
TeJ oTcuéTa.

3. M3mepeHue CKOPOCTU U YCKOPEHUs NPSIMOIUHENHOTO ABUKCHUS.

4. HccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHYKEHUS.

5. HaGmoneHue nBHKEHUS Tella 10 OKPYKHOCTH.

6. HalOmroneHne MexaHMYECKUX SIBICHHH, MPOUCXOANINX B cucteMe oTcuéra «Temexkay

npu e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCUTENIbHO KaOMHeTa (PU3UKH.
7. 3aBUCUMOCTb YCKOPEHUS TeJIa OT MaCChl TeJla U ICUCTBYIOIIECH HA HETO CHJIBI.
8. HaOmioneHnue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEI.
9. M3meHeHue Beca Tena NpU YCKOPEHHOM JIBM)KEHUH.
10. Ilepenaya uMIyabca Ipv B3aUMOECHCTBUU TEIL.
11. IIpeoOpazoBanus YHEPTUU TIPU B3aUMOJICHCTBHH TEJI.
12. CoxpaHeHHE UMITYJIbCA IPU HEYIIPYTOM B3aUMOJIEHCTBUH.
13. CoxpaHeHHe UMITYJIbCca TPU a0COTIOTHO YIPYTOM B3aUMOJCHCTBUH.
14. HaOmronenue PCaKTUBHOI'O ABMIKCHHUSL.
15. CoxpaHeHHE MEXaHUYECKON YHEPTUU TTPH CBOOOIHOM I1aJICHUH.
16. CoxpaHeHHEe MEXaHNYECKON PHEPIUH NP IBUKEHUU TeJla MO I€HCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpynpoBaHMe TpaKTa Jijlsl pa3roHa 1 JaJIbHENUIIEr0 PABHOMEPHOIO IBUKEHUS LIaprKa
WU TEIICKKHU.
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Onpenenenne cpeaHE CKOPOCTH CKOJBXKEHHUS Opycka WU JBWKCHHS IIapuKa I10
HAKJIOHHOM IJIOCKOCTH.

OrnpenenieHne yCKOPEHHsI Tejda IpPU PABHOYCKOPEHHOM JBMIKEHHU IO HAKJIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHH IMPU PABHOYCKOPEHHOM JBWKCHHH 0e€3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka rumoTe3spl: eCiid MPH PaBHOYCKOPEHHOM JABMKCHHH 0€3 HA4allbHOW CKOPOCTH
MyTH OTHOCSTCS KaK Psii HEUETHBIX YHUCEN, TO COOTBETCTBYIOLIUE MPOMEKYTKH BpEMEHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMaJIbHOTO JIaBJICHUSI.
Omnpenenenne kKodpUIMEHTa TPEHUS CKOJIBKCHHUSL.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOTBl CUJIBI TPEHHUS TPU PABHOMEPHOM JBIDKCHMHM Tela IO
TOPU30OHTAIBHOM MOBEPXHOCTH.

10. Ompenenenue pabOThl CUJIBI YIPYTOCTH TPU MOABEME TIpy3a C HCIOIb30BaHHEM

HCIIOJABHXKHOTI'O U ITIOABUYXKHOTI'O 0JI0KOB.

11. M3yuenue 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3zgen 9. Mexanuuyeckune KoJe0aHUA U BOJIHBI.

KonebarensHoe apmwxkenne. OCHOBHBIE XapaKTEPUCTHKH KoJeOaHW: MEpHoj, YacTora,

aMIUIUTyJa. MaTeMaTuyeckuii W TPYKUHHBIA MasTHUKU. [IpeBpamieHue »sHepruum mnpu
K0JIe0aTEIbHOM JIBHKECHUH.

3aryxaromue kosnebaHus. BeiHykIeHHbIe KoneOaHus. PezoHanc. MexaHW4ecKue BOJHBI.

CaoiicTBa MexaHnnueckux BOJH. [IpogoabHbIe U onepeyHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH
e€ pacpocTpaHeHus. MexaHndeckue BOJIHBI B TBEPIOM TeJle, CEHCMUYECKUE BOJTHBI.

SNk~

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpaykeHue 3Byka. MH(ppa3Byk u yiabTpa3ByK.
Hemoncmpayuu.

Hab6nronenue konebanuii Te Mo ISHCTBUEM CHIIBI TSHKECTH M CHITBI YITPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabmroieHre BEIHYK/ICHHBIX KOJIeOaHU U pe3oHaHca.

PacnipocTpanenue mpooabHbBIX U MTOMEPEYHBIX BOJIH (HA MOJIEIIN).
Habmroienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKU PE30HAHC.

Jlabopamopnwvie padbomot u onvimel.

Omnpeznenenue 4acTOThI U MEpHOA KoleOaHUH MaTeMaTHYECKOr0 MasiTHUKA.
Omnpenenenue 4acTOTHI U MIEpHoOJia KoJaeOaHUH MPY>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH MTEpH0/1a KoJeOaHM TOBEIIEHHOTO K HUTH TPy3a OT JIJTHHBI
HUTHU.

HccnenoBanue 3aBUCHUMOCTH TEpUosa KOJICOAHUH MPYKUHHOTO MAasTHHKA OT MacChl

rpysa.
[IpoBepka HE3aBHCHMOCTH TEpUOIa KOIeOaHU rpy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpysa.
OnbITHL, AEMOHCTPUPYIOILINE 3aBUCUMOCTD MEpHO/ia KOJIeOaHUH MPYKUHHOTO MasiTHUKA
OT MacChl Ipy3a u KECTKOCTH MPYKUHBL.

N3mepenue yckopeHwusi CBOOOTHOTO TaICHUSI.



Pa3zgen 10. JjieKTpOMArHUTHOE M0JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

3H€KTpOMaI‘HI/ITHOG I10JIC. 3JI€KTpOMaFHI/ITHBIe BOJIHBI. CBOfICTBa BHGKTpOMaFHI/ITHBIX
BoJH. [Ilkana 3eKTpoMarHuTHBIX BOJIH. Vicronb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM
CBSI3U.

DnexkTpoMarHuTHas mpupoja ceera. CkopocTs cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1.
2.

CBolCTBA JIEKTPOMAarHUTHBIX BOJIH.
BouiHOBBIE CBOICTBaA CBETA.

Jlabopamopuvie pabomul u onvimol.

1.

N3ydenue cBOMCTB JIEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOUIIBHOTO TeedoHa.

Pa3gen 11. CBeToBLI€e SIBJEHHS.

JlyueBas mopens cBeta. Mcrounmku cBera. [IpsMoiiMHETHOE pacnpoCTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakKeHHUs CBETA.

[Ipenomiienne cBera. 3akoH npenomieHus cBeta. [lonHoe BHyTpeHHEE OTpa)KEHUE CBETA.

Hcnonbs3o0BaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox mydeir B smH3e. Onrtudeckas cucrema (oToamnmapara, MHKPOCKONA H

Teneckorna. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1abHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. Clio)KeHHE CIIEKTPaTbHbBIX IIBETOB.

Hucniepcus ceera.

Hemoncmpayuu.
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9.

10.
11.
12.

[IpsamonuHeHOE pacipOCTpaHEHHE CBETA.

OTtpaxxeHue cBera.

[Tonryuenue n300pakeHUii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
IIpenomiienue ceera.

ONTUYECKUN CBETOBO/I.

Xon styueit B coOuparomiei JuHse.

XoJ Tydeil B pacCEerBaIOIICH JIMH3E.

[Momyuyenne n300paskeH ¢ TOMOIIBIO JINH3.

[Tpuntun neiictBus Goroanmapara, MUKPOCKOTA B TEIIECKOTIA.
Mopens rinasa.

Pasnoxenue 6enoro cBera B CHEKTP.

[Tomyyenue 6em0ro cBeTa MpHU CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimot.

NccnenoBanue 3aBUCMMOCTH yrila OTPaKEHUSI CBETOBOIO JIyda OT YIJla NaJcHHUs.
W3ydenune xapakTepUCTUK U300paKEHNS IPEeMETa B INIOCKOM 3epKalle.

I/ICCJ'ICI[OBaHI/IC 3aBUCHUMOCTH yrjia NpCIoOMIICHHA CBCTOBOI'O Jiyda OT yIJjla MaaCHHsSA Ha

IPaHULIE «BO3YX—CTEKIION.



[Toyuenue n300paxeHui ¢ MOMOIILI0 COOUPAIOIICH JTUH3HI.

Omnpenenenne POKyCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JTMH3HI.

OMNBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnpITbl 1O BOCHPHUSATHIO I[BETAa MPEIMETOB NpPH HMX HAONIOJCHUU 4Yepe3 IIBETOBHIE
(GUIBTPEIL.

N ok

Pasznen 12. KBanToBble sIBJICHHUA.

OmnsiTel Pesepdopaa u mmanerapHast Mozenb aroma. Mogens atroma bopa. Mcnyckanue u
HOrJIonIeHUe cBeTa aToMOM. KBaHThI. JIMHEHYaThIE CIIEKTPHI.

PamnoaktuBHOCTh. Aubda, Oera- W ramma-uzmydeHus. CTpoeHHWE aTOMHOTO sapa.
Hykinonnass Mopaens aroMHoro sigpa. M3orombsl. PamnoaktuBHBIE TipeBpaieHus. Ilepuop
nojrypaciazga arOMHbIX SICP.

Snepuble peakiuu. 3aKOHbI COXPAHEHUSI 3apsiIOBOIO U MACCOBOTO YMCENl. DHEPIus CBS3U
aTOMHBIX sijiep. CBs3b Macchl U dHEpTrUU. Peakuu cuaTe3a u neneHus saep. cTouHukn sHeprun
CoumHiia u 3BE31.

Snepnas sHepretuka. JIeHCTBUS paJuOAKTUBHBIX U31yYECHUN HA KUBBIE OPraHU3MBI.
Hemoncmpayuu.

CrexTpsl U3JIy4eHHUS U TIOTJIOLIECHHUS.

CrieKTpbl pa3aMyHbIX Ia30B.

CnekTp Bogopoaa.

Habmonenue TpexoB B kamepe Busbcona.

PaboTa cuéTunka HOHU3UPYIOMUX U3TyIYCHUM.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

S

Jlabopamopuvie pabomul u onvimol.

1. HalmoneHue CruIOMHBIX U JIMHEHYATBIX CIIEKTPOB H3IIyUCHHUSL.

2. HccnenoBaHue TpPEKOB: H3MEPEHHE HHEPTUM YACTHIBI MO TOPMO3HOMY IyTH (1O
dboTorpadusim).

3. H3mepeHue paanoakTUBHOTO (OHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENBEHO-00001IAIONTNI MOTY/Tb IPEIHA3HAYEH JIJIsl CHCTEMAaTH3AIMH U 0000IIEeHHS
IPEZMETHOTO COJICP)KAHMS U ONBITA JAEATEIIEHOCTH, TIPHOOPETEHHOTO MTPU U3YyYEHUH BCETO Kypca
¢u3uKy, a TakKe IS MOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMEHY MO (U3UKe s
00ydJaronuxcsi, BEBIOPABIINX 3TOT y4eOHBIN MpeIMeT.

[Ipu n3ydeHnH TaHHOIO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI JEATEIBHOCTH,
HAa OCHOBE KOTOpBIX oOOEcCneuMBaeTcs JOCTHKEHUE TMPEIMETHBIX M MeTalpeIMETHBIX
IUIAHUPYEMBIX pPE3yJbTaTOB OOy4YeHHs, (OPMHPYETCS] €CTECTBEHHOHAy4YHasi IPAMOTHOCTD:
OCBOECHHME HAYYHBIX METOJIOB UCCIIEIOBAHNUS SIBIICHUUA IPUPOBI U TEXHUKH, OBJIA/ICHUE YMEHUSMHA
OOBSICHATh (PU3MUECKHUE SBJICHUS, IPUMEHSS MOJyUCHHbIE 3HAHMS, peIlaTh 33aJa4d, B TOM YHCIIe
KAueCTBEHHbBIE U SKCIIEPUMEHTAIIbHBIE.



[TpuHIMNIIHATBEHO AESITETLHOCTHBIN XapaKTep IaHHOTO pa3fena pealn3yercs 3a cuéT Toro,
4yTO 00y4aromnecs BHIMOIHSIOT 3aaHusl, B KOTOPhIX UM Ipe/jiaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUN pacro3HaBaTh U Hay4YHO OOBACHATH (PU3NUYECKUE SBICHUS
B OKPYKarOUIEN IPUPOJAE U NOBCEIHEBHOM KU3HU;

HCIIOJIL30BAaTh HAYYHBIC MCTOAbI MCCJIICAOBAHUSA (I)I/ISI/ILICCKI/IX HBHGHHﬁ, B TOM YHMCJIC OJIA
IMPOBEPKU TUIIOTE3 U MOJTYUCHUS TCOPECTUICCKUX BBIBOJAOB,

00BACHATH HAaY4YHBIC OCHOBBI HauOoyee BaKHBIX ,I[OCTI/I}KCHI/Iﬁ COBpPEMEHHBIX TCXHOHOFHﬁ,
HarmpuMmep, MpPakKTUICCKOro MCI0Jb30BaHUA Pa3InYHbIX HCTOUYHHUKOB SHCPTHHU Ha OCHOBC 3aKOHaA
MMpeBpalICHUA U COXpPaHCHHS BCCX U3BCCTHBIX BUJAOB SHCPTHUHU.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yuenune Gpu3nku Ha ypOBHE OCHOBHOTO OOIIIETO 00pa30BaHUs HAMPABIEHO Ha JJOCTH)KCHHE
JIMYHOCTHBIX, MCTAITPCAMETHLIX U NPCIMCTHBIX 06pa30BaTeJIBHBIX PE3YyJIbTATOB.

B pesymbrate wu3ydyeHus (QU3UKM Ha YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUS Yy
oOydatomierocss OyayT cOpPMHUPOBaHBI CIEIYIOIIME JIMYHOCTHBIE pPE3yIbTaThl B YaCTH:

1) mnaTpMoTH4YeCcKOro BOCIUTAHUSA:

—TPOSIBIIGHUE HMHTEpeca K HCTOPUUM U COBPEMEHHOMY COCTOSIHHIO POCCHHMCKON (U3UUECKOi
HAYyKH;

— IEHHOCTHOE OTHOILIEHHE K IOCTHXKEHUSAM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

—TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYKJIEHUU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JieM, CBS3aHHBIX C MPAKTHUYECKUM ITPUMEHEHUEM JOCTUKEHUHN PU3UKU;

— OCO3HAHUE BAXXHOCTU MOPAJIbHO-3TUYECKUX NPUHIIUIIOB B JESATEIBHOCTH YUEHOTO;

3) acTeTHYeCKOr0 BOCIIMTAHMS

—BOCIIPUATHE ACTETUUYECKUX KadecTB (PU3MUECKOM Hayku: €€ TapMOHMYHOTO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 NO3HAHUSA:

— 0CO3HAHUE IIECHHOCTH (PU3NYECKON HAYKH KaK MOILIHOTO HHCTPYMEHTA MIO3HAHUSI MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTU, BaXKHEHIIIEH COCTABIISIONIEH KYIbTYPHI,

— pa3BHUTHE HAYYHOMU JTI0003HATETLHOCTH, HHTEPECa K UCCIIEI0BATEIbCKON ACATEIbHOCTH;

5) popmupoBaHuA KyJbTYPHI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONMOTyYHsI:

—OCO3HaHHE IIEHHOCTU 0e30IacHOro o0pasza KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHpE,
BOXHOCTU NpPaBUJ 0€30MacCHOrO MOBEJCHMUS HA TPAHCIIOPTE, HA JIOpOraX, C ANEKTPHUUECKUM H
TEIJIOBBIM 000PYI0OBaHUEM B IOMAILIHUX YCIOBUSX;

— c(OpMHUPOBAHHOCTh HaBbIKa pe(IeKCHH, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY M TAKOTO XKe
IpaBa y Ipyroro 4ejloBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

—aKTHBHOE y4yacTuWe B PELICHHM MPaKTHUECKUX 3a1ad (B paMKax CeMbH, 00Opa3oBaTeIbHOM
OpraHu3alyy, ropojia, Kpasi) TEXHOJIOTMUYECKON M COI[MAIbHON HalpaBiIeHHOCTH, TPEOYIOIINX B
TOM 4HcIIe U GU3NIECKUX 3HAHUM;

—MHTepeC K MPaKTUUYECKOMY W3YUYeHHIO MpodeccHil, CBI3aHHBIX ¢ (PU3UKOI;

7) IKOJIOrM4eCcKOro BOCIIMTAHUS:



— OpUEHTAIIHS Ha TIPUMEHeHNe (PU3NIECKUX 3HAHUM JJIs PELICHUS 3a/1a4 B 00JIaCTH OKPYKaroIIen
Cpelibl, TUIAHUPOBAHMSI MOCTYIIKOB M OLIEHKH HMX BO3MOXKHBIX TOCJEICTBUN AJI OKpY)Karolen
Cpenbl;

— OCO3HaHHKE TN100aTIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel UX peleHus;

8) apanTanumn K M3MEHSIOIIUMCH YCJIAOBHSAM COUMAJILHON M MPUPOIHOH Cpeabl:
—TOTPEOHOCTh BO B3aMMOJCHCTBUH MPHU BHITIOJTHEHUH HCCIEAOBAHUN U MPOECKTOB (PUINIECKOM
HAIPaBIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHX;

— MIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTUIECKYIO JeSTEIIbHOCTD;
—TOTPeOHOCTh B (hOPMHUPOBAHUY HOBBIX 3HAHHI, B TOM Yncie GOPMYITHPOBATH UJICH, TIOHSITHS,
TUIOTE3bI O (PU3UUECKUX 00BEKTaX U SIBICHUSIX;

—0CO3HaHKE 1e(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 007aCTH (PU3UKH;

— IUTAHUPOBAHME CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHMIA;

— CTpeMJICHHE aHAJTM3UPOBATh U BBISIBIIATH B3aUMOCBSI3U MPUPO/IbI, 00IIECTBA M IKOHOMHUKH, B TOM
YHCIIe C UCTOIh30BaHUEM (PU3UUECKIX 3HAHUI;

— OILIEHKA CBOUX JICUCTBUH C YYETOM BIMSHUS Ha OKPYKAIOLIYIO CPEy, BOZMOKHBIX II100aIbHBIX
IIOCJICICTBUM.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesymbraTte OCBOEHHS MporpamMMbl 1O (U3WKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOyuwaromerocss OyayT chOpMUPOBAHBI MeTaNpeAMeTHbIE Pe3yJbTaThl,
BKJIIOYAOMIUC TTO3HABATCIIbHBIC YHHUBCPCAJILHBIC yLICGHBIC HeﬁCTBHH, KOMMYHUKATHUBHBIC
YHUBEPCaJIbHbIE YUeOHBIC IEHCTBHS, PETYISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHSI.

Ilo3naBaTenbHBbIE YHHBePcadbHbIE YUeOHbIe AeiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

BBISABIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SBICHHIA);

YCTaHABJIMBATh CYIICCTBEHHBIH MPHU3HAK KIACCU(PUKAIMH, OCHOBAaHHS Ui OOOOIICHHS H
CpaBHEHU;

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEYMST B paccMaTpuBaeMbIX (akTax, IaHHBIX H
Ha6JHOI[eHI/I$IX, OTHOCAIIIUXCA K (bI/IBI/I‘IeCKI/IM SIBJICHUAM,

BBISIBIISITH TPUYMHHO-CJICICTBEHHBIC CBSI3U MPHU M3YYCHUU (DU3MUYECKUX SIBICHWH M TPOIECCOB,
ACJIaTh BBIBOJbBI C UCIIOJIB30BAHUCM JCAYKTUBHBIX U MHAYKTHUBHBIX yMOBaKHIOquHﬁ, BBIIBUT'aTh
THUITIOTE3bI O B3aUMOCBA3AX q)HSI/I‘ICCKI/IX BCJINYMH,

CaMOCTOSITEIbHO BBIOMPATh CHOCO0 pemieHus y4deOHoW Qu3nueckord 3amadd  (CpaBHEHHE
HECKOJIbKUX BapUAHTOB PEIICHUs, BBIOOp Hamboyiee MOIXOJAIIET0 ¢ YIETOM CaMOCTOSTEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareJnLCKue AeCTBUA:

HCITOJIB30BaTh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;

IPOBOIUTH IO CaMOCTOSATENBHO COCTABICHHOMY IIJIaHY OIBIT, HECIOXKHBIN (u3nyecKuii
9KCIIEPUMEHT, HEOOJIbIIIOE HCCeI0BaHNe PU3NYECKOTO SIBICHNUS;

OLICHUBATh Ha TPUMEHMMOCTb U JIOCTOBEPHOCTh HMH(OPMAIMIO, TOJYYEHHYI0O B XOj€
HCCIIEIOBAHUS UJIN DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYyITUpPOBaTh OOOOIIEHHST M BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOJI0/IEHUS, OTBITA, UCCIIEIOBAHNUS;



IMPOrHO3UPOBATH BO3MOIXKHOC ;[aanef/'Imee PasBUTUC (1)I/IBI/I‘ICCKI/IX IMpOLECCCOB, a TAKKC BIABUT'ATH
IMPEATIOJIOKCHU A 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Patora ¢ undopmanmeii:

NPUMEHSTh Pa3InYHBIC METOJbI, HHCTPYMEHTHI U 3alIPOCHI TIPU TOUCKE U 0TOOpe WH(pOpMAIHN
WIN JaHHBIX ¢ yYETOM MPENIOKEHHON yueOHo# pusnueckoii 3a1auu;

aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATh WH(MOPMAIMIO PA3IUYHBIX BUIAOB H
dbopM TpeCTaBICHNUS;

CaMOCTOSITEIbHO ~ BBIOMpaTh ONTHMaIbHYIO GOpMy TpeACTaBiIeHUS HHPOpManuu H
WUTIOCTPUPOBATH peliacMble 3a7a4d HECIIOKHBIMU CXeMaMH, JUarpaMMaMu, WHOU rpadukoi u
X KOMOWHAIASAMU.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

B X0Jle OOCYXIeHHMs y4eOHOro MmarepHaja, pe3yjabTaToB JIa0OpaTOpHBIX PadOT M MPOEKTOB
3aJaBaTh BOMPOCHI MO CYHIECTBY OOCYXJAaeMON TeMbl U BBICKA3bIBATh WJIEU, HalleJICHHbIE Ha
pelIeHre 3aa41 1 TIOIIepKaHNe 0I1aroKeIaTeIbHOCTH OOIECHUS;

COTIOCTABJISITh CBOM CYXACHMSI C CYKICHHSMH JPYIMX YYaCTHUKOB JAMaiora, oOHapy>KHWBaTh
pa3nu4Ke U CXOACTBO TO3UIIHIA,

BBIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

NyOMYHO TPEJCTABISATh PE3YIbTAThl BBHIMOTHEHHOTO (H3UYECKOrO OMbITa (IKCIEPUMEHTA,
MCCJICIOBAHMS, TIPOEKTA);

MOHUMATh M UCTIOIH30BaTh MPEUMYIIIECTBA KOMAHIHON U MHIUBUAYATHHON pabOTHI P PEIICHUN
KOHKPETHOU (pr3ndecKoit mpoOiIemsr;

NPUHUMATH 1EJIM COBMECTHOM NEeSTEIILHOCTH, OPTaHU30BBIBATh JCUCTBUS MO €€ JOCTHKEHUIO:
pacrpenenaTh poyid, OOCYXAaTh TPOILECCHl M pe3ybTaThl COBMECTHOW paboOThI, 0000maTh
MHEHHS HECKOJIbKUX JTIOIACH;

BBITMOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOI'O Pe3ysibTaTa 0 CBOEMY HalpaBlIECHUIO
Y KOOPAMHUPYS CBOM JICUCTBUS C APYTUMU UIICHAMH KOMAaH/IbI;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOLIUN MPOAYKT MO KPUTEPUSAM, CaMOCTOSATEIbHO
c(hOpMYyIIMPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranmn3anus:

BBIABIISITH TPOOJEMBbl B JKU3HEHHBIX W Y4YEOHBIX CHTyalMAX, TPeOyIOIUX Ui pELICHHS
(bU3HYEeCKUX 3HAHUN;

OpPUEHTUPOBATLCSA B PA3NIMUYHBIX MOAXO0JAX NPHUHITHUS pElIeHU (MHAMBHUIYalbHOE, MPUHATHE
pelieHus B rpyIe, IPUHATHE PEIICHUA TPYIION);

CaMOCTOSATCIIBHO COCTABJIATH aJITOPUTM PCILICHUA (bHSI/I‘IeCKOI\/'I 3ala4yu UJIN I1J1aHa UCCICO0BaHUA
C Yy4€TOM UMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
[IpeIaracMble BApUAaHThI PEILICHU;

JienaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTE/JICKT:

JaBaTh aJIEKBATHYIO OIICHKY CUTYAllMH | MpeJiarath 1iaH €€ N3MCHCHHS;



O6’b$ICH$ITI> MMPUYIUHBI JOCTUKCHUA (HGI[OCTI/DKGHI/IH) PE3YJIbTATOB ACATCIIBHOCTH, 1aBATh OLICHKY
MpUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPCKTUBBI B ACATCIIBHOCTbH (B TOM 4YHUCII€E B XOJ BBbIIIOJHCHUA (bI/ISI/I‘-IeCKOFO
UCCIIC/IOBAHHS WJIM TPOCKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MECHUBIIMXCS CHUTYAIlHid,
YCTaHOBJICHHBIX OIMIMOOK, BOSHUKIINX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yNIbTaTa SN U YCIOBHSIM;

CTaBUTH Ce0s Ha MECTO JPYroro 4eioBeKa B XOJ€ CIOpa WM JUCKYCCUU HAa HAYYHYIO TEMY,
MOHUMATh MOTHUBBI, HAMEPEHHUSI U JIOTUKY IPYTOTO;

IPU3HABaTh CBOE MPABO HA OMIMOKY MPH pelieHnH (GU3NUECKUX 33a7ad WM B YTBEP)KICHUAX Ha
HayYHBIE TEMBI ¥ TAKOE JKE MPaBO APYTOTO.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHmy oOyuenus B 7 KJjacce MpeAMETHBIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:

UCIIONIb30BaTh TOHATHSA: (DU3MYECKHE U XMMUYECKUE SIBJICHUS, HAOIIOJCHUE, SKCIIEPHUMEHT,
MOJIeJIb, THUIIOTE3a, CIUHUIBI (PU3NYECKUX BEIUYHH, aTOM, MOJIEKYyJa, arperaTHbIe COCTOSHUS
BemecTBa (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHWUYECKOe JBHKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSMOJMHEWHOE), TPAaeKTOPHs, PaBHOJCHCTBYIOIIAs cuja, aedopMarus
(ympyrasi, iIacTU4ecKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuyarth siBieHus (qudy3usi, TEMIOBOE IBIKEHNE YaCTHII BEIIECTBA, PABHOMEPHOE JIBUKEHUE,
HEpPaBHOMEPHOE JBI)KCHHME, WHEpPLHMs, B3aUMOJCHCTBUE TeJ, paBHOBECHE TBEPIABIX TEJI C
3aKpeTUIEHHON OCBIO BpAIICHMSI, Iepeaada JaBICHHs TBEPIBIMU T€TIaMHU, )KUIKOCTSIMHU U Ta3aMu,
aTMoc(epHoe AaBlieHUe, IJIaBaHUE TeJI, IPEBPALICHUS MEXaHUUYECKON SHEPTUH ) 110 OMKUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIONINX TaHHOE (PU3UUECKOe SBIICHIE,
pacrno3HaBaTh MPOSIBIIEHNE U3YYEHHBIX (PU3NUYECKUX SBJICHHUM B OKPYKAIOIIEM MUPE, B TOM UUCIIE
dusnyueckue SBICHUS B MPHUPOJEC: MPUMEPHI ABIKCHUS C PA3IMYHBIMU CKOPOCTSIMH B KMBOU U
HEXMBOW TpUpOJIe, NEHCTBUE CUJIBI TPEHHUS B NMPUPOAEC U TEXHUKE, BIMSHHUE aTMOC(HEpHOro
JABJICHUS HA )KHUBOW OpPTraHW3M, IUIaBaHUE PBIO, phIYard B TeJe YEeIOBEKa, MPU ITOM IMEPEBOIUTH
MPaKTUYECKYIO 3a7]a4y B Y4eOHYIO, BEICNIATH CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3UUECKHUX
SIBJICHUI;

OTKCHIBATh U3yUYEHHBIE CBOICTBA TeN U (PU3UUYECKUE SIBICHUS, UCIIONB3YS (PU3NYECKUE BEINUMHBI
(Macca, 00BEM, MJIOTHOCTH BEIIECTBA, BPEMsl, IyTh, CKOPOCTb, CpPEOHSS CKOPOCTh, CHJIA
YIPYTOCTH, CHJIA TSKECTH, BEC Tela, CHJIa TPEeHUs, aBjieHue (TBEPAOro Tena, >KUJIKOCTH, ra3a),
BBITAJIKMBAIOIIAS CHJIa, MEXaHW4Yeckas pabdoTa, MOIIHOCTb, IUIEUO CHJIBI, MOMEHT CHJIBI,
K03 (UIIMEHT MOJIE3HOT0 JCHCTBUS MEXaHU3MOB, KWHETHYECKasl ¥ MOTeHIIUaIbHas SHEPTUs ), IpU
OTMCAHUU TIPABUIHLHO TPAKTOBATH PUINYECKUIN CMBICIT HCIIOIB3YEMbIX BETUYHH, KX 0003HAUCHUS
U eIMHUIBI (PU3NYECKUX BEIMYWH, HAXOIUTh (OPMYIIBI, CBA3BIBAIOIINE AAHHYIO (DU3HUECKYIO
BEJIMYMHY C IPYTUMH BEITUYMHAMHU, CTPOUTH TPaPUKU H3yYEHHBIX 3aBUCHUMOCTEH (pH3UUECKIX
BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (M3MUECKHUE SIBICHUS M TPOIECCHI, HCIOJIb3Yys IMpaBUIa
CJIOKeHUs CUIT (BAOJb OJTHOM TpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, IpaBUiIo
paBHOBecHs pbryara (010Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHECHHSI MEXaHHUYECKOM
SHEPruu, IMpU OBTOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHa U 3allUChIBaTh €ro
MaTEeMaTHYECKOE BBIPAKECHUE;

OOBSACHATH (hU3MUYECKUE SIBJICHHS, MPOILIECCHl M CBOWCTBA TEJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaIluil MPaAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH MPUUUHHO-CICICTBEHHBIC CBSI3H,
CTPOUTHh OOBSICHEHHE M3 |—2 JIOTMYEeCKUX IIaroB ¢ OMOpoMl Ha 1—2 W3y4EeHHBIX CBOWCTBA
du3nUecKux sBICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pematb pacu€THble 3a7aud B 1—2 AeiicTBUS, MCIOJIB3Yd 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIIME
du3nuecKkue BENUYMHBI: Ha OCHOBE aHalIM3a YCJIOBUS 3aJadd 3alChIBaTh KPATKOE YCIIOBUE,



MOJICTABJIATH (PU3MUECKHUE BETUIHHBI B OPMYIIBI M TIPOBOJIUTH PACUEThI, HAXOIUTh CIIPABOYHBIC
JaHHble, HEOOXOJWMBbIE i1 peUIeHHs 3a/ad, OLIEHWBATh pPEAJTUCTHYHOCTh IOJYy4YEHHOM
(bU3HYECKOI BETUYNHBL;

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIM (PU3NYECKHMX METOAOB, B
OMHMCAHUN WCCIICJIOBAHMS BBIACISATH MPOBEPSIEMOE MPEINONIOKEeHHEe (TUMOTe3y), pa3nuvarh U
MHTEPIPETUPOBATH MOJTYYSHHBIN pe3yibTaT, HAaXOAUTh OMIMOKHU B XOJ€ OMBITA, JAENaTh BHIBOIbI
0 €ro pe3yJbTaTaMm;

IPOBOAMUTH OIBITHl 1O HAONIONEHUIO (U3NYECKUX SBICHUNA WM (PU3NYECKHX CBOWCTB Tell:
dbopMynTUpoBaTh TPOBEPsiEMbIe TPEANONIOKEHUs, COOUPATh YCTAaHOBKY W3 TPEIIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOBL;

BBITIOJHATh TIPSMBIE HM3MEPEHHUS PACCTOSHUS, BPEMEHH, Macchl Tena, o0BEMa, CHUIBI U
TEMIEPATYPhI C UCIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aUCHIBATH MOKA3aHUS
nprOOpPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH U3MEPEHUN;

MPOBOJIUTh HCCIICIOBAHWE 3aBUCHUMOCTH OJHOM (U3UYECKON BEJIWYUHBI OT JPYrod ¢
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPECHHIA (3aBUCHMOCTH MyTH PAaBHOMEPHO JBIIKYIIETOCS Telna OT
BPEMEHM [BWKEHHS Tella, CUJIbl TPEHUS CKOJBXKEHHMs OT Beca Teja, KauecTBa o0paboTKu
MOBEPXHOCTEH TET U HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOMIAAN CONPUKOCHOBEHHUS TEIl, CHIIBI
YIPYTOCTH OT YAJIMHEHUS IPYKUHBI, BRITAIKUBAIOIIEH CHITBI OT 00bEMa MOTPYKEHHOM YaCTH Tea
U OT TUIOTHOCTH YKUJKOCTH, €€ HE3aBHUCHMOCTH OT TUIOTHOCTH Telia, OT TTyOWHBI, HA KOTOPYIO
MOTPYXKEHO TEJO, YCIOBUH IUIaBaHUSI TEJl, YCIOBHUM paBHOBECHS pblyara U OJIOKOB), y4acTBOBATh
B IUIAHUPOBAHWUU YYEOHOTO HCCIEIOBAaHUS, COOMPATh YCTAHOBKY U BBIMIOJHSITH H3MEPEHUS,
cienyst TPEeASIOKEHHOMY IUIaHY, (HUKCHPOBAaTh pPe3yJabTaThl IOJYYEHHOM 3aBUCHUMOCTHU
(GU3MYECKUX BEIUYMH B BHUJAC NPEIOKCHHBIX TaOMUI[ W TpadUKOB, JOeIaTh BBIBOJABI IO
pe3ynbTaTtaM UCClIeOBaHMUS;

MPOBOJANTH KOCBCHHBIE MU3MEPEHUS (DM3MUECKUX BEIMUYWH (TUIOTHOCTH BEIIECTBA YKHJIKOCTH U
TBEPAOrO TENa, CUila TPEHUS CKOJNbKEHHUS, MJaBJIEHHE BO3[yXa, BBITAJKMUBAIOIIAs CuUJIA,
NEHCTBYIOMIAs HA TOTPYKEHHOE B )KHUJIKOCTh TENO, KOAPPUIIUEHT TOJIE3HOTO JACUCTBUS MPOCTHIX
MEXaHHU3MOB), CIEIysl NMPEAJIOKEHHON HHCTPYKIMH: MPU BBINOJIHEHUH H3MEpPEHUi coOuparth
IKCIIEPUMEHTAIBbHYI0 YCTAHOBKY U BBIUYUCIISTH 3HAUEHNE NCKOMOW BEIMYHHBI,

coOJr01aTh MpaBuUiia TEXHUKHA 0€301TaCHOCTH IIPH padoTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;
YKa3bIBaTh TPUHIUIBI JEHCTBUS TPUOOPOB M TEXHHUYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOLIAat0NINecs COCybl, 0apoOMeTp, pbluar, MOJABUKHBIA U HEMOJBHKHBIN OJIOK,
HAKJIOHHAS TUIOCKOCTH;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPONCTB C
Omopod Ha WX oOnucaHus (B TOM 4YHCIe: TOJIIMITHUKH, YCTPOMCTBO BOJOMPOBOJA,
TUAPABIMYECKU TIPEecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeETp), HCIHOJIb3Ys
3HaHUS O CBOWCTBaxXx (U3MYECKUX SBICHUH M HeoOXoAuWMble (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHl (HAXOAUTh MH(YOPMAIMIO O MPHUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS
(bU3UYECKUX 3HAHUN B MTOBCETHEBHOM JKU3HU IS 00ECTICYCHHST OE30ITaCHOCTH TIPU OOPAIIEHUH C
npubopaMi W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHECHHsS 3J0POBbsI M COOIOJICHUS HOPM
9KOJIOTMYECKOT0 IOBE/ICHHUS B OKPYKAIOILIEH Cpelie;

OCYIIECTBIISITh OTOOpP HCTOYHMKOB MH(popmammu B MHTEpHETE B COOTBETCTBHM C 3aJaHHBIM
MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUM W MYyTEM CpaBHEHHUS pa3IMYHbIX
HUCTOYHUKOB BBIICIATh MHPOPMAIUIO, KOTOpasl SBISIETCS MPOTUBOPEUYMBOM WIIM MOMKET OBITh
HEJIOCTOBEPHOM;

UCIIONIb30BAaTh TIPH  BBIIOJIHEHWW YUYEOHBIX 3aJaHUi HAYYHO-TIOMYISAPHYIO JIUTEPATYPY
buznyecKkoro cojaep:KaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu HMHTepHeT, BianeTh
npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HMHGOpMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPATKHUE MICHbMEHHBIE M YCTHBIE COOOIICHUS HA OCHOBE 2—3 HCTOYHUKOB
nHpopMmanuu GU3NIECKOro COACPNKAHHUA, B TOM YUCIIE MyOJUYHO JeIaTh KPAaTKHE COOOIIEHUS O



pe3yiibTaTax MNPOCKTOB WA Y‘-I€6HI>IX HCCH@HOBaHHﬁ, npu 5TOM TI'pPaMOTHO MUCIIOJIB30BATh
M3YYEHHBIN MOHITHIHBIN ammapaT Kypca (GU3uKu, COMPOBOXKIATh BRICTYIUICHUE TIPE3EHTAITUEH;
IIPY BBIMTOJHEHUH y4eOHBIX NMPOEKTOB U MCCIEIOBAHUN paclpeAessaTh 00S3aHHOCTU B IPYIIE B
COOTBETCTBUU C IIOCTAaBICHHBIMU 3aJjauaMH, CIEAMTHh 3a BBINOJHEHHEM IUIaHA JACWCTBUIA,
aJCKBAaTHO OLCHUBATH COGCTBCHHBIﬁ BKJIal B ACATCIBHOCTL TI'PYIIIHI, BBICTpanBaTh
KOMMYHHUKaTHBHOE B3aHMOJICHCTBHE, YUUTHIBAasi MHEHHE OKPYKAIOIIHX.

K xoHmy oOyuenus B 8 KJjacce mpeMETHBIE pe3yIbTaThl Ha 0a30BOM yPOBHE JIOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U MOJIEKYIL,
arperatHble COCTOSHUSI BEIECTBA, KpUCTaNIMYecKue M amMop(Hble Tella, HACBHILEHHBIH U
HEHACBHIIIICHHBIN TMap, BIAKHOCTh BO3/yXa, TEMIIEpAaTypa, BHYTPEHHSS SHEPrus, TEIJIOBON
JBUTATEb, SJEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifi, AJIEKTPUUYECKOE II0Jie, MPOBOJHUKH U
TUDIIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKHUI TOK, MATHUTHOE T10JIE;

pasnuyath gBJIeHUs (TEIJIOBOE paclIMpeHHe M CKaTue, Terionepeaaya, TerIOBOe paBHOBECHE,
CMauMBaHHE, KAMMMJUIPHBIC SIBJICHUS, UCIIAPCHHE, KOHICHCAIWS, IJIABICHHUE, KPUCTAILTU3AINS
(oTBepaeBaHME), KHUIICHHWE, TeIUlonepeaavya (TErIonpOBOAHOCTb, KOHBEKIUS, H3IyUeHHUE),
AIIEKTpHU3ALMs Tell, B3aMMOJCHCTBHE 3apsijioB, JCHCTBUS DIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JEHCTBHE MAarHUTHOIO MOJS HA MPOBOJHUK C TOKOM,
AIIEKTPOMATrHUTHAS WHIYKITUS) TIO ONMHCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBICHUH B OKPYXKAIOIIEM MUpPE, B TOM YHCIIe
¢dusnueckue SBICHUS B MPHUPOJAE: MOBEPXHOCTHOE HATHXKEHHE M KANWULSIPHBIE SBJICHUS B
npupozie, KpUCTAIBI B Ipupoje, nznydenune CoiHIa, 3aMep3aHue BOJI0OEMOB, MOPCKUE OpHU3BI,
o0Opa3oBaHHe pOChl, TyMaHa, UHEs, CHETa, JIEKTPHUUECKUE ABJIEHUS B aTMOc(epe, AIEKTPUIECTBO
KUBBIX OPraHU3MOB, MAarHUTHOE MoJie 3eMiH, Jpeiid MOIIOCOB, POJIb MATHUTHOTO TIOJS JUIS
JKU3HU Ha 3emuie, TOJSPHOE CHUSIHUE, IIPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a/1ayy B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHM ) (PU3NIECKUX SBIICHUM;

ONKCHIBATh U3yUYEHHBIE CBOICTBA Tel U (PU3UUECKUE SIBICHUS, UCIIONB3YS (PU3NYECKUE BETUUMHBI
(TemmepaTypa, BHYTPEHHsISI SHEpIHsl, KOJMUYECTBO TEIUIOTHI, yelbHas TEIUIOEMKOCTh BEIIECTBa,
yIenabHas TeIUI0Ta IUIaBlIeHus, yelbHas TEII0Ta MapooOpa3oBaHus, yieabHas TeII0Ta CrOpaHus
TOILINBA, KO3(PPUIMEHT MOJE3HOrO JACUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAS BIAXXHOCTb
BO3/lyXa, JJIGKTPUYECKUI 3aps], CHJIa TOKa, 3JEKTPUUECKOE HaIpsDKEHHUE, COMpPOTHBIICHUE
IPOBOJHHKA, yJIEIbHOE COMPOTHBICHHE BEIIECTBA, pad0Ta U MOIIHOCTh JEKTPUYECKOTO TOKA),
OpU ONHMCAHWU TPABUIBLHO TPAKTOBAaTh (UINYECKUH CMBICI HCHOIb3YEMbIX BEIUYMH,
0003HaYCHHSI U €IUHUIBI (PU3UUYECKUX BEIMYUH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3UYECKYIO BEIMYMHY C APYTUMHU BETUYMHAMHU, CTPOUTH I'paUKU M3yU4EHHBIX 3aBUCHMOCTEN
(bU3UYECKUX BEIIMYNH;

XapakTepu30oBaTh CBOMCTBAa Tel, (PU3MUECKUE SIBICHUS M MPOIECCHI, UCIONb3YS OCHOBHBIC
MOJIO’KEHUS MOJIEKYJISPHO-KMHETUYECKOM TEOPHH CTPOCHHS BELIeCTBa, MPUHIIUI CYNepIIO3ULIUN
noJjiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsjaa, 3akoH OMa Juisl yyacTKa LIelH,
3akoH J[xoyna—JIeHua, 3aKkoH COXpaHEeHUs SHEPTUH, ITPU ATOM JIaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3aIMCBhIBATh €T0 MATEMAaTHYECKOE BBIPAKCHUE;

OOBSACHATh (PU3NYECKUE TMPOLIECCHl W CBOMCTBA TEJN, B TOM YHCJIE U B KOHTEKCTE CUTYyalUl
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHOCICICTBEHHBIC CBSI3H, CTPOUTH
00BbsCHEHHE M3 |—2 JIOTMYECKUX IIaroB ¢ OMOpod Ha 1—2 M3YYEHHBIX CBOMCTBA (PU3MUECKHUX
SBIICHUH, (PU3NUYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7aud B 2—3 AEWCTBUS, MCIOJIb3Yd 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE
¢u3nueckue BEIMYMHBI: HAa OCHOBE aHAM3a YCIIOBHS 3a7audl 3allMCBhIBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUIS pEIIeHUs 3aJadd, BBIOMpaTh 3aKOHBI U (QOPMYIIHI,



HEOOXOAUMBIE Uil €€ pelleHus,, MPOBOAUTH PACUYETHl M CPABHMBATH MOJYYEHHOE 3HAYCHHE
¢buznyecKoil BeTUYUHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh HpPOOJEMBI, KOTOPbIE MOXKHO PEHIMTh IMPU IMOMOIIM (PU3UUECKUX METOOB,
UCIIONIb3YSl ONMCAHHE HCCIEAOBAHMSI, BBIICISITH IPOBEPSieMOE MPEANOI0KEHHE, OLIEHHWBATH
MPAaBUIILHOCTb MOPSIIKA MPOBEICHUS UCCIICIOBAHMUSI, JIENIaTh BBIBOIBI;

MPOBOAMTH OMBITHI MO HAONIONEHUIO (DU3MUECKUX SIBICHUNW WM (U3HUYECKUX CBOWCTB Tell
(KanmWLISIpHBIE SIBJICHUS, 3aBUCHMOCTHh JaBJICHHUS BO3JyXa OT €ro o0béMa, TeMIieparypsl,
CKOPOCTH TIpoliecca OCTBbIBaHWS M HarpeBaHUs IPU H3JIYyYEHUH OT LBETa MH3Iydarolen
(TOTJI0MIAIONIEH) MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJABI OT TEMIIEPATyphl KHUIKOCTH U
wiomanad €€ MOBEPXHOCTH, SJEKTPHU3AIUs Tel M B3aUMOACUCTBHUE SJIEKTPUUECKUX 3apsOB,
B3aMMOJICHCTBHE TIOCTOSIHHBIX MAarHUTOB, BU3yaJlM3alllsi MAarHUTHBIX TIOJIEH MOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOTO TOJSi Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOWMCTBA  OJIEKTPOJBUTATENS  IOCTOSIHHOTO  TOKa):  (OpMYJIHpOBaTh  IpOBEpsEMbIe
MPENOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYI0BaHusl, OITUCHIBAThH XOJ1 OIBITA
1 (GOPMYyIUPOBATH BBHIBOJIBI;

BBITMOJIHATH NPSAMbIE U3MEPEHUSI TEMITEPATYPbl, OTHOCUTEILHOM BIa)KHOCTH BO3JlyXa, CHIIbI TOKA,
HANPSDKEHUsST C HMCTOJIB30BAaHUEM AaHAJOTOBBIX MPUOOPOB M JATYMKOB (PU3UYCCKUX BEIUUHH,
CpPaBHUBATH PE3YyIbTAThl H3MEPEHUH C yUETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH;

MPOBOANTH HCCICNOBAHUE 3aBHUCUMOCTH OJHOW (PU3UYECKOW BETUYHMHBI OT JPYrod
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCHMOCTb COTIPOTHUBIIEHUS IPOBOIHUKA OT €0 JJTUHBL,
IUIOLIA/IA TIONEPEYHOrO0 CEUEHUS U YAEIBHOIO CONPOTHBIICHUS BEIIECTBA NPOBOJHUKA, CUJIbI
TOKa, UAYIIET0 uepe3 MPOBOAHMK, OT HANpsDKEHUsS Ha [POBOJHHUKE, MCCIEIOBaHUE
NIOCJIEA0BATENBHOIO U MAPAJIEIbHOIO COEIUHEHUI TPOBOJHUKOB): INIAHUPOBATh MCCIIEA0BAaHNE,
coOuparh yCTaHOBKY U BBIMIOJHATH U3MEPEHUS, CIeNys MPEATOKEHHOMY IUIaHy, (PUKCUPOBAThH
pe3yNbTaThl TOJYYECHHOW 3aBUCUMOCTH B BHUAE TaOnWIl W TpaduKOB, JENaTh BBIBOJABI IO
pe3ynbTaraM UCCIIeOBaHMUS;

IPOBOJIUTH KOCBEHHBIE M3MepeHHs (U3NYECKUX BeIMYUH (yAeTbHas TEIJIOEMKOCTb BEILECTBa,
COMPOTHUBIIEHUE MPOBOJHUKA, paboTa W MOIIHOCTh JJIEKTPUYECKOTO0 TOKa): IUIAHHPOBATH
U3MepeHusi, COOMPaTh IKCIEPUMEHTAILHYIO YCTAHOBKY, CIEAYs MPEII0KEHHON WHCTPYKINHU, U
BBIUNCIISTH 3HAUEHNE BETUUNHBI,

co0II01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MpH paboTe ¢ 1a00opaTOpHBIM 000pYI0OBAHUEM;
XapaKTepu30BaTh MPHUHIMIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPONCTB C
OTIOPOii Ha MX OomMMCcaHus (B TOM YHCJIE: CHCTEMa OTOIICHHS JOMOB, TUTPOMETP, TapoBast TypOuHa,
aMIEepMETpP, BOJBTMETP, CUETUMK IIEKTPUUYECKON SHEPTUH, AIIEKTPOOCBETUTENbHbBIE MPUOOPHI,
HArpeBaTENbHBIE  JJEKTPONPUOOPHl  (TPUMEPHI), NEKTPUYECKUE  NPEIOXPAHUTENH,
AJIEKTPOMArHuT, JJIEKTPOJBHUraTeNlb IMOCTOSIHHOIO TOKa), HCIOJb3ys 3HaHUS O CBOICTBax
(du3nUecKux sIBICHUH U HEOOXOIUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTENIbHbIE MPUOOPHI MO CXEMaM H
CXEMaTUYHBIM PUCYHKAM (3KUKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, THTPOMET, IBUTATEITH
BHYTPEHHET0 CropaHus, AJIEKTPOCKOI, PEOCTaT), COCTABISATh CXEMbl JIEKTPUYECKHUX LIeTel ¢
MOCJIEOBATENbHBIM M THAapaJIeIbHBIM ~ COCIMHEHHEM 3JIEMEHTOB, pa3iuyas —yCJIOBHBIC
0003HaYeHHsI SJIEMEHTOB AJIEKTPUUECKUX LIETIEH;

MPUBOJIUTH MPUMEPHl (HAXOAUTh MH(YOPMAIMIO O MPHUMEpax) MPAKTUYECKOTO HUCIOIb30BaHUS
(bU3HMYECKUX 3HAHUN B TTOBCETHEBHOM JKU3HU IS 00ECTICYCHHST OE30ITaCHOCTH TP OOPAIICHUH C
npubopaMu U TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3J0pOBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOr0 TIOBEJICHHUS B OKPYKAIOILIEH Cpelie;

OCYILECTBIISATh TOUCK HH(pOpManuu Qusnueckoro coaepxanus B HHTepHEeTe, Ha OCHOBE
UMEIOUINXCS 3HAHUHM 1 TyTEM CpaBHEHUS JOTIOJTHUTEIbHBIX HCTOYHUKOB BBIICTSATH HH()OPMALIHIO,
KOTOpast ABJISIETCS MPOTUBOPEUUBOI MIT MOXKET OBITH HEIOCTOBEPHO;

UCIIONIb30BAaTh IMPH  BBIMOJIHEHWH YUYEOHBIX 3aJaHUil HAy4YHO-TIOMYJSAPHYIO JIUTEPaTypy
(¢u3nUecKoro cojepKaHHs, CIPaBOYHBIE MaTepHalbl, pecypchl ceTH VHTepHeT, BIAAETh



npuéMaMM KOHCHEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus HWH(GOpMAIMM U3 OJHOW 3HAKOBOU
CHCTEMBI B IPYI'YIO;

co3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHNUs, 0000111ast HH(OpMAIIHIO U3
HECKOJIbKUX HCTOYHHUKOB (PU3UYECKOTO COAEPKaHMs, B TOM 4YHCiIEe MyOJIMYHO NPEACTaBIAThH
pe3ysibTaThl NPOEKTHOM WM HCCIIEN0BATENbCKOM JI€ATENbHOCTH, IPU ATOM TI'PaMOTHO
UCIOJIb30BaTh M3YYEHHBIN MOHATUHHBINA anmapaT Kypca (U3MKH, COINPOBOXAATh BHICTYIICHHE
MPE3EHTALUEN;

IIPY BBIIOJHEHUU Y4EOHBIX MPOEKTOB M MCCIEIOBAHUN (PU3MUECKUX MPOLECCOB paclpesenTh
00513aHHOCTH B IPYIIIE B COOTBETCTBUH C IIOCTABJICHHBIMH 337a4aMH, CICIUTh 32 BHIMOJIHEHUEM
IUlaHa JEWCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO OLEHMBATH COOCTBEHHBIM BKJIaJl B
JESATENHOCTD IPYIIIbI, BBICTPAUBATh KOMMYHUKAaTUBHOE B3aMOAEUCTBUE, IPOSIBIISISI TOTOBHOCTD
paspemath KOH(JIUKTHI.

K xoHmy oOyueHus B 9 KJjacce mpeaMETHBIE pe3yIbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:

HUCIIOJIB30BAaTh IIOHATHUA. CUCTEMA OTC‘-IéTa, MaTcpHrajibHasd TOYKa, TPACKTOPHA, OTHOCUTCIBHOCTD
MEXaHUYECKOTO JIBDKEHUS, nedhopmarus (ynpyrasi, TJIaCTUYECKas ), TpeHue,
[EHTPOCTPEMUTEHHOE YCKOPEHHE, HEBECOMOCTh U TEPErpy3Kd, IEHTP THKECTH, aOCOIIOTHO
TBEP/IOE TENO, HEHTP TSHKECTH TBEPAOrO Teja, paBHOBECHE, MEXaHMUECKHUE KOJIeOaHus U BOJIHBI,
3BYK, HH(Pa3BYK U yJIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIKAJIa 3JIEKTPOMAarHUTHBIX BOJIH,
CBeT, OJU30PYKOCTh M JabHO30PKOCTh, CIIEKTPHl MCIYCKaHUsI M TOTJIONMICHHs, anb(a, Oera- u
raMmma-us3JIydCHUs, U30TOIIbI, AACpHAs SHCPIrCTHUKA,

paznuuath  sBIEHUS (PaBHOMEPHOE U  HEpPaBHOMEPHOE MPSMOJIMHEWHOE  JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE IBIKEHUE, CBOOOTHOE MAJICHHUE TEJl, PABHOMEPHOE IBUKCHHE
[0 OKPY)KHOCTH, B3aWMOJEWCTBHUE TE€J, PEAKTHUBHOE [BIIKEHHE, KOJieOaTeNbHOE JBH)KEHUE
(3aTyxaromue ¥ BEIHYXJICHHBIE KOJICOaHUs), pE30HAHC, BOTHOBOE JIBIYKEHUE, OTPAKCHUE 3BYKA,
IPSIMOJIMHEHHOE paclpocTpaHeHHe, OTPAKEHUE U MPEIOMIIEHHWE CBETa, IOJHOE BHYTPEHHEE
OTpaXKCHHE CBETA, PA3JIOKEHHE OeJIoro CBETa B CHEKTP M CIOXKEHHE CHEKTPAIbHBIX IIBETOB,
JUCTIEpCUsl CBETa, E€CTECTBEHHAs pPaJUOAKTHUBHOCTb, BO3HHUKHOBEHHE JIMHEWYATOro CIEKTpa
U3JTyYEHUs) 110 ONMCAHUIO X XapaKTEPHBIX CBOICTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOLINX
JTaHHOE (PU3UYECKOE SBICHHE;

pacro3HaBaTh NPOSBICHUE NU3YUECHHBIX (PU3NUYECKUX SBJICHUN B OKPYKAIOLIEM MHUpPE (B TOM YHCIIE
buznyeckue ABIeHUS B MIPUPOJAE: TPUIUBBI U OTIUBHI, ABM)KeHUE M1aHeT COJIHEUHOM CUCTEMBI,
PCAKTUBHOC JABUKCHUC KUBBIX OPraHU3MOB, BOCHPUATUC 3BYKOB JXKUBOTHBIMU, 3CMIICTPSACCHUC,
ceiicMHUecKHe BOJIHBI, IlyHaMHU, 3XO0, [[BETa TeJ, ONTUYECKUE SIBICHUS B IPUPOJIE, OMOJIOTHUYECKOE
NEHCTBUE BUAMMOTO, YIbTPa(HOIETOBOTO ¥ PEHTICHOBCKOTO W3IyYEHUH, €CTEeCTBEHHBIH
pannoaKTUBHBIN (HOH, KOCMUYECKHE JTY4H, PaAHOAKTUBHOE M3JIyuYe€HUE MPUPOTHBIX MUHEPAJIOB,
NeiCTBUE paJAMOAaKTUBHBIX M3JIyYeHUH Ha OpraHu3M 4YeJoBeKa), MpH O3TOM IEepPEeBOAUTH
NPaKTUYECKYIO 3a7lauy B y4eOHYIO, BBIJICNATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKN) (PH3UUECKUX
SIBIICHUIA;

OMNUCLIBATH U3YYCHHBLIC CBOICTBA TEI1 U (1)I/I3I/I‘-I€CKI/I€ SABJICHUS, UCTIOJIb3YA (bH3I/I‘ICCKI/I€ BCIIMYNHBI
(cpemHsis W MrHOBEHHass CKOpPOCTh Tejla IPU HEPaBHOMEPHOM JBH)KEHUHU, YCKOpPEHUE,
HepeMeIeHue, IyTh, YII0Bast CKOPOCTh, CHJIa TPEHMU, CUIIA YIIPYTOCTH, CUIa TSDKECTH, YCKOPEHUE
CBOOOJHOIO NaJCHUS, BEC Tela, UMITYJIbC Tela, UMIYJIbC CHIIbI, MEXaHMueckas paboTa u
MOIOHOCTB, MOTCHIHAJIbHAA SHCPI'UsA TCJIA, TIOAHATOrO HaA MOBECPXHOCTHIO 3EMJIU, ITOTCHIIUAJIbHAA
SHEPrusl C)KaTON MPYKUHBI, KHHETHUYECKas SHEPTusi, MOJHAsi MEXaHUYecKasl SHEePTUs, MepUoi U
4yacToTa KojeOaHui, JUTMHA BOJTHBI, TPOMKOCTH 3ByKa U BBICOTAa TOHA, CKOPOCTh CBETA, IIOKA3aTelb
MPEIOMIICHUS CPEJIbl), IPU OMMCAHUU MTPABIIIBHO TPAKTOBATH (PU3NYECKUI CMBICI HCIIOJIb3yEMBbIX
BCJIMYHMH, OGOBH&‘ICHI/IH U CAUHUIIBI (bI/IBI/I‘ICCKI/IX BCJINMYHH, HAXOJUTH (bOpMyJ'IBI, CBA3bIBAIOIIINEC
JaHHY!0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIMYMHAMHU, CTPOUTh TpaduKU H3YHYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIHYMH;



XapaKTepru30BaTh CBOMCTBA TeJl, PU3NUECKUE SIBJICHUS U MPOLIECCHI, UCTIONb3YS 3aKOH COXPaHEHHS
SHEPrMH, 3aKOH BCEMHUPHOIO TATOTEHMS, NPUHLUI  CYNEPHO3ULUU  CHJI, IPUHIMII
oTHOcUTeNnbHOCTH [ anuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAXKECHHUS
U TIPEJIOMJICHHSI CBETAa, 3aKOHBl COXPAaHEHMs 3apsiIoBOTO M MACCOBOIO YHCENl NPU SAECPHBIX
peakiusx, Npd 53TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alUChIBATh €ro
MaTeMaTHYECKOE BbIPAXKECHUE;

OOBSICHATh (PU3UYECKUE IMPOIECCHl U CBOMCTBA Tel, B TOM YHUCIE U B KOHTEKCTE CHUTyalul
IPAaKTUKOOPHEHTUPOBAHHOIO XapakKTepa: BBIABIATh NPUUYMHHO-CIIEJCTBEHHBIE CBS3U, CTPOMUTH
00BsiCHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOpOi Ha 2—3 M3y4YCHHBIX CBOWCTBA (PH3UUECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemaTh pacyéTHbIe 3a7auu (OMHUPAIOIINECs Ha CUCTEMY U3 2—3 ypaBHEHHIT), UCIIONb3YsI 3aKOHBI
(GopMmynbl, cBs3bIBaOIMEe (PU3MYECKHE BEJIUYMHBL: HAa OCHOBE aHAlIM3a YCJIOBHUS 3aJauu
3aMMCBIBaTh KPAaTKOE YCJOBHE, BBISBIIATH HEJOCTAIOIIME WM M30BITOYHBIC TaHHBIEC, BHIOMPAThH
3aKOHBl M (OpPMyJIbl, HEOOXOAWUMBIE JJsl pEIIEHUs, IMPOBOAUTh pacu€Tbl M OLIEHUBATh
PEATUCTUYHOCTH MOJIYYEHHOTO 3HAUYCHUS (PU3UUECKON BEITUYHNHBI;

pacro3HaBaTb HPOOJEMbI, KOTOPbIE MOYKHO PELIMTh INPU IMOMOIIM (PU3HMUECKUX METOMOB,
UCTIONB3Ysl ONMMCAaHUE HCCIEeIOBaHMs, BBLICIATH IPOBEpsieMOe MPEANONI0KEHUE, OIEHUBATDH
NPaBUIBHOCTh TOPSiAKA IPOBEIEHUS HCCIEIAOBAaHUS, JelaTh BbIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOCHUN U OTIBITOB;

IPOBOJIUTH OMNBITHI 110 HAOIIOACHUIO (U3UYECKUX SIBICHUNH MM (PU3MYECKHX CBOMCTB Tell
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHUS SHEPruH, 3aBHCUMOCTH IEpPHUOja
KOJIEOAHUH TPYKUHHOTO MAasATHUKA OT MACChl Ipy3a U *KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYABI MallbIX KOJIeOaHU, MPsIMOIMHEIHOE pacIpOCTpaHEHUE CBETA, Pas3JIoKEeHHe Oenoro
CBETa B CIEKTP, U3yUEHHUE CBOMCTB M300pa)KeHUs B INIOCKOM 3€pKajie U CBOMCTB M300paKeHMs
npeaMera B coouparoliei JIuH3e, HaOIr0ieH!e CIUIOMIHBIX U IMHEHYaThIX CIEKTPOB H3JIyUeHUS):
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHUS, OMMCHIBATH XOJI
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJIUTH IPU HEOOXOJUMOCTH CEpUI0 NPAMBIX M3MEPEHMH, ONpeNelsas cpelHee 3HAYCHHE
u3MepseMoil BenmuuuHbl ((POKYyCHOE paccTOsSHHE cOOMparoleil JHMH3bI), 0OOCHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUO0pa);

IPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTEH (U3UUECKUX BEIMYMH C HCIOJIb30BAHUEM MPSMBIX
U3MEpEeHUH (3aBUCUMOCTh IIyTH OT BPEMEHM IIPU PABHOYCKOPEHHOM JBMKEHUM 0€3 HauaJbHOU
CKOpOCTH, TeproJia KojaeOaH! MaTeMaTu4ecKoro MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTJIa
OTpa)K€HMsI CBETa OT yrja MaJeHUs M yIJla NPeJOMIIEHUs OT yrija MaJeHMs): IUIaHUpOBaThb
UCCIIEIOBaHUE, CAMOCTOSITETIHbHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh Pe3yibTaThl MOIYYESHHOM
3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH B BUJE TAOIHI U IPaUKOB, €JIaTh BHIBOJIBI IO Pe3yJIbTaTaM
UCCIIC/IOBAHMS,

IIPOBOJUTH KOCBEHHbIE U3MEPEHMsI (U3NUECKUX BEIMUYHMH (CPEeHAs CKOPOCTh U YCKOPEHUE Tela
OpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOJIHOTO MafeHHUs, KECTKOCTh MPYKUHBI,
KO3(QUIUEHT TPEHUsI CKOJIbKEHMsI, MEXaHWuyeckass paboTa M MOIIHOCTb, YacTOTa U IMEPHUOJ
KOJICOAHU MAaTEeMaTHYECKOTO U MPYKUHHOTO MassTHUKOB, ONTHYECKAs CHJIa COOMPAIOLIEH JINH3BI,
pPaZnOAaKTUBHBIN ()OH): IUNIAHUPOBATh M3MEPEHMsI, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJIHATH U3MEPEHUS, CIeNysl MPEATIOKEHHON MHCTPYKIIMH, BBIYUCIISTh 3HAUCHHE BETMUNHBI U
aHAJIM3UPOBATh MTOJIyUYEHHBIE PE3YIbTATHI C YUYETOM 3a/laHHOMN MOIPEIIHOCTH U3MEPEHHUI;
co0II01aTh MpaBHiia TEXHUKH O€30MaCHOCTH IPpH paboTe ¢ J1a00opaTOpHBIM 000PYI0BAHUEM;
pa3nuuyaTh OCHOBHBIE NPU3HAKM HM3YYEHHBIX (QU3MUECKUX MOJeNeil: MaTepualbHas TOYKa,
abCcoOTHO TBEPIOE TEJIO, TOUCUHBIN UCTOYHUK CBETA, Iy, TOHKAs JIMH3a, JIaHEeTapHast MOJIeNb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 $1/1pa;

XapaKkTepu30BaTh MPUHIMIIBI JCHCTBHUS HM3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
ONOpOil Ha MX ONMCcaHus (B TOM YHUCIE: CIUIAOMETP, AATYMKU IOJOXKEHHS, PACCTOSIHUA U
YCKOpEHHUs, paKeTa, 5XOJIOT, OYKH, IepUcKor, (oToamnmapar, ONTHYECKHE CBETOBOJBI,



CIEKTPOCKOI, TO3UMETP, Kamepa BuibcoHa), MCTHONB3ysl 3HAHHS O CBOWMCTBAX (PU3UYECKHX
SIBJICHHH ¥ HEOOXO0IMMBbIE (PU3HYECKUE 3aKOHOMEPHOCTH;

HCIIOJIB30BATh CXCEMbl UM CXCMATHUYHBLIC PUCYHKH HU3YYCHHBIX TCXHHUYCCKUX yCTpOﬁCTB,
U3MEPUTENbHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOLIECCOB MPHU PEIICHUH Yy4eOHO-TPAKTHYECKIX
3a/1a4, ONTHUYECKUE CXEMBI JJIsi TOCTPOCHUS M300paKEHUH B MJIOCKOM 3epKalie U coOUparomiei
JINH3E;

NPUBOAUTE MPUMEPHI (HAXOIUTh MH(DOPMALUIO O MpUMEpax) MPaKTHYECKOTO HCIOIb30BaHUS
(bU3MYECKUX 3HAHUN B MIOBCETHEBHOM JKU3HU IS 00ECTICYCHHST OE30ITaCHOCTH TPU OOPAIICHUH C
npubopaMu U TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3J0pOBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOr0 IOBE/ICHHUS B OKPYKAIOILIEH Cpelie;

OCYILIECTBIISATh MOMCK MHpOpMaLuU (pu3nyeckoro cojaepkanust B MIHTEpHETE, CaMOCTOSTEIHLHO
bopMynupys MOUCKOBBIM 3alpoc, HaXOAUTh MYTHU OMpPENETIeHHs] JOCTOBEPHOCTU IMOIYYEHHOMN
I/IHq)OpMaLII/II/I Ha OCHOBC UMCHOIITUXCA 3HAHUU U JOIIOJTHUTCIBbHBIX KCTOYHUKOB,

UCIIONIb30BAaTh IMPH  BBIOJIHEHWH YUYEOHBIX 3aJaHUil HAy4YHO-TIOMYNSAPHYIO JIUTEPaTypy
(GU3MYECKOTO COAepKaHMS, CIPABOYHBICE MaTepUalbl, pecypchl ceTu HWHTepHeT, BiaueTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHus HH(OpMALMKU W3 OJHOW 3HAKOBOM
CHCTEMBI B APYI'YIO;

co3/aBaTh COOCTBEHHbIE IMUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE HHGOpPMAIUU U3
HECKOJIbKUX MCTOYHHMKOB (PU3MUECKOr0 COAEp)KaHMs, IyOJIMYHO TMPEICTaBISATh PE3YIbTaThl
MPOEKTHON WJIM HCCIEeI0BAaTEIbCKONW NEATENbHOCTH, IMPU HSTOM TPAMOTHO HCIIOJIb30BATh
U3yYCHHBIN MOHATUIHBIN amnmapar u3y4aeMoro pasjena (GU3UKU U COMPOBOXK/IATH BHICTYIIJICHHUE
MIPE3CeHTANMEH ¢ YIETOM OCOOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
No HaunmenoBanue pa3aenoB U TeEM IPOTrpaMMBI KomnuecTBo yacos OnekTpoHHbIC (IU(PPOBLIE)
n/m Bcero| KoHTponbHbIe [IpakTHyecKue 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
|Pa311e.11 1. ®u3uka u eé poJib B MO3HAHUYU OKPYKAKIIEro MUPa
1.1 | ®usuka - HayKa 0 IpUPOJIE 2 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
1.2 || Puzndueckric BEIHMINHEI 2 1 bubnuoreka [JOK
https://m.edsoo.ru/7f416194
1.3 |[EcTrecTBeHHOHAYYHBIN METO]I TO3HAHUS 2 1 bubmmoreka [JOK
https://m.edsoo.ru/7f416194
|I/IToro o pazneny H 6 H
|Pa311e.11 2. [lepBoHayajibHbIE CBEJIECHUS O CTPOEHNH BelleCTBA
2.1 ||Ctpoenue BeuecTBa 1 bubmmoreka [IOK
https://m.edsoo.ru/7f416194
2.2 ||IBm>KeHHE U B3aMMOJICHCTBHE YACTHI] BEIICCTBA 2 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
2.3 ||ArperaTHble COCTOSIHHUS BEILIECTBA 2 bubmmoreka [IOK
https://m.edsoo.ru/7f416194
|I/IT0ro 10 pasjeny H 5 H
|Pa3ue.11 3. JIBU:KeHUE ¥ B3aUMO/AeCTBHE TeJ
3.1 |[MexaHu4eckoe IBH)KCHUE 3 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
3.2 ||Muepuus, Macca, MIOTHOCTb 4 1 Bbu6nuoreka [JOK
https://m.edsoo.ru/7f416194
3.3 ||Cwuna. Bunpe! cun 14 1 2 bu6mmorexa [IOK
https://m.edsoo.ru/7f416194
Hroro no pasgeny H 21 H



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Ne HaunmenoBanue pa3zenoB v TeM nporpaMmbl KonuuecTBo 1yacos DnexTpoHHBIE (ITUPPOBLIC)
n/m Bcero| KonTtponbnbie [IpakTryecKue 0bpasoBaTeNbHbIE PeCypChl
paboThl paboThI
|Pa311e.11 4. JlaByieHue TBEPABIX TeJI, ;KUAKOCTEl U ra3oB
4.1 | daBnenue. [lepenaua naBineHus TBEpAbIMU TEIAMU, 3 bubmmoreka [IOK
JKUIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194

4.2 ||[laBneHne KUIKOCTH 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

4.3 ||AtMocdepHOe 1aBieHue 6 bubmmoreka [JOK
https://m.edsoo.ru/7f416194

4.4 ||leiicTBUE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX 7 1 3 bubmmoreka [JOK

TEJO0 https://m.edsoo.ru/7f416194

|I/IToro o pazzeny H 21 H

|Pa311e.11 5. PaboTa ¥ MOIIIHOCTh. JHEPIusi

5.1 |PabGoTra 1 MOIIIHOCTH 3 1 bubmuorexa [JOK
https://m.edsoo.ru/7f416194

5.2 ||[IpocThie MEXaHU3MBbI 5 1 bubmuorexa [JOK
https://m.edsoo.ru/7f416194

5.3 |MexaHnuueckasi 3HEprus 4 1 1 bubmmoreka [JOK
https://m.edsoo.ru/7f416194

|I/IT0ro 0 paszeiny H 12 H

|Pe3epBHoe BpEMs H 3 H H H

|OBIIEE KOJIMYECTBO YACOB IO IPOTPAMME | 68 || 3 I 12 |



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

No HaumeHnoBanue pa3iesioB U TeEM IpOrpaMMBbl KonuuecTBo yacoB DnekTpoHHbIE (ITUGPOBEIC)
n/m Beero|| KouTposbHbie [IpakTuuecKue obpazoBaTenbHBIC PeCypehl
paboThl paboThl

Pa3gen 1. TensioBble iBJIEHUS

1.1 ||CtpoeHue u cBoOMCTBA BellleCTBa 7 bubmmoreka [JOK
https://m.edsoo.ru/7f4181ce

1.2 ||TeroBsie mpoLECCHI 21 1 5 but6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

|I/IT0ro 110 pas3jeny H 28 H

|Pa311e.11 2. DyleKTpUYeCKHEe U MATHUTHBIE SIBJICHUS

2.1 ||DnekTpudeckue 3apsanbl. 3apsHKEHHBIE TEIa U UX 7 1 bubnuoteka [JOK

B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce

2.2 |[IlocTosIHHBIN AJIEKTPUUECKHI TOK 20 1 7 Bu6muotexa [JOK
https://m.edsoo.ru/7f4181ce

2.3 ||MarHuTHEIC SIBJICHUS 6 1 1.5 bubmunoreka LIOK
https://m.edsoo.ru/7f4181ce

2.4 ||DneKTpoMarHUTHAs WHIYKIUS 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

|I/IT0ro 110 pas3jeny H 37 H

|Pe3epBHoe BpEMs H 3 H H H

IOBIIEE KOJIMYECTBO YACOB 10 IPOTPAMME || 68 | 3 | 14.5 |



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

No HaumenoBanue pa3ziennoB U TeM IpOrpamMmbl KonuuecTBo 1acos DnexTpoHHbIe (TP POBLIE) 00pa3oBaTEIbHEIC
n/m Bcero|| KonrponbHble I[IpakTuueckue peCypChI
paboThI paboThI
Pa3znen 1. Mexanuveckue siBJIeHUSA
1.1 |MexaHH4ecKOE ABMIKEHHUE U CIIOCOOBI €T0 10 1 bubmunorexa LIOK
OTHCaHUS https://m.edsoo.ru/7f41a4a6
1.2 ||B3aumonciicTBuE TCI 20 1 3 bubmunoreka LIOK
https://m.edsoo.ru/7f41a4a6
1.3 |[3akoHbBI cOXpaHEHUs 10 3 bubmuoteka [JOK
https://m.edsoo.ru/7f41a4a6
|I/IT0ro 110 pas3jeny H 40 H
|Pa311e.11 2. Mexann4yeckue K0JI1e0aHus1 M BOJTHBI
2.1 |MexaHn4ecKkne KoacOaHus 7 3 but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
2.2 ||MexaHHuecKH€ BOJIHBI. 3BYK 8 1 3 bu6muorexa [JOK
https://m.edsoo.ru/7f41a4a6
|I/IT0ro 110 pa3jeny H 15 H
|Pa3ue.11 3. DJIeKTPOMATHUTHOE T0JI¢ ¥ 3JIeKTPOMATHUTHBIE BOJIHbI
3.1 || 95eKTpOMarHuTHOE MOJE U 3JIEKTPOMAarHUTHBIE 6 2 bubmmoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41a4a6
|I/IT0ro 110 pa3jeny H 6 H
|Pa3ue.11 4. CBeTOBLIE IBJICHUS
4.1 |[3akoHBI pacIpOCTpaHEHUsI CBETA 6 2 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.2 ||JIuH3BI U ONITHYECKUE TPHOOPHI 6 3 bu6muotexa [JOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
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Ne HaumeHnoBanue pa3iesioB U TeEM IPOrpaMMBbl KonuuecTBo 1yacos DnexTpoHHbIe (TP POBLIE) 00pa3oBaTEIbHEIC
n/m Beero|| KoutposbHbie [IpakTuuecKue pecyperl
paboTsl paboThl
4.3 |[PazmoskeHue 6€0T0 CBETa B CIIEKTP 3 2 bubnuoteka [JOK
https://m.edsoo.ru/7f41a4a6
|I/IToro 10 pasjeny H 15 H
|Pa311e.11 5. KBaHTOBLIE SIBJICHUSA
5.1 ||[McnyckaHue U MOTJIOIIEHUE CBETa aTOMOM 4 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.2 ||CtpoeHne aTOMHOTO f1ipa 6 1 bubnuoteka [JOK
https://m.edsoo.ru/7f41a4a6
5.3 ||SlnepHble peakiuu 7 1 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
|I/IToro o pazneny H 17 H
|Pa3ue.11 6. [ToBTOPHUTEIbHO-00001IAKOIINIT MOAYJIb
6.1 |[[loBTOpeHue u o0oOIIeHHE Coep KaHUs Kypca 9 2 bubmmoreka [JOK
¢busuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
|I/IToro o pazneny H 9 H
IOBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 102 | 3 I 27 I



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

7 KIIACC
No Tema ypoka | KonnuectBo yacoB ‘ Hara DneKTpoHHBIE U(PPOBHIC
n/n Beero|| Kontponbhsie || Ipaktudeckue || A3YICHHS o0pa3oBaTeNbHbIE PECyPChI
paboThI paboThI
|1 Hq)I/ISI/IKa — HayKa 0 npupoJe. JABIeHus NIPUPOIbI H 1 H H H H
|2 HCDI/I?,I/IquKI/Ie SIBIICHUS H 1 H H H H
|3 HdDI/I?,quCKI/Ie BEJIMYMHBI U KX U3MEPEHHE H 1 H H H H
4 |[Ypok-uccnenopanue "M3mepenue temnepaTypsl IpU 1 1
MOMOIIH JKUKOCTHOTO TEPMOMETPA U TaTIHKA
TemnepaTrypsl"”
5 |[Metoasl HayyHOTO MO3HaHUA. Onucanue pU3nIecKux 1 bubmmoreka [JOK
SIBJIEHWH C ITIOMOILBIO MOJIeIEN https://m.edsoo.ru/ff09f72a
6 ||[Ypok-uccinenosanue "[IpoBepka runoresbl: JaTbHOCTh 1 1
noJéTa MapHKa, MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE,
4yeM OO0JIbITe BBICOTA MycKa"
7  ||Ctpoenue BemecTBa. ONbITHI, TOKa3bIBAIOIINE TUCKPETHOE 1 bu6mmoreka [IOK
CTPOEHUE BEIECTBA https://m.edsoo.ru/ff09fe0a
8 |/IBMiKeHHE YacTHIl BEIIeCTBA 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e
9 ||Ypok-uccnenoBanue «OMNbITH O HAOIIOIEHUIO TETLIOBOTO 1 1
pacIIUpEHUs Ta30B»
|10 HArperaTHLIe COCTOSIHUSI BEIIECTBA H 1 H H H H
11 ||OcobenHocTH arperaTHeIX cocTossHUN Boabl. O0o0menue mo || 1 bubmmoreka [JOK
paszneny «llepBoHayanbHBIE CBEICHHS O CTPOCHHUH https://m.edsoo.ru/ff0a0378
BEIIIECTBAY
12 |[Mexanuueckoe nBukeHue. PaBHOMEpHOE 1 HEPAaBHOMEPHOE 1 bu6muotexa [JOK
TIBIDKEHUE https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
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Ne Tema ypoka KonnuectBo uacos ‘ [Hara DNeKTPOHHBIE IUPPOBBIE
/T Beero| Konrponshsie || Ipaktiueckue || A3YIEHAS 00pazoBaTeNbHBIC PECYPCHI
paboThI paboThl
13 ||CxopocTh. Equnuiisl ckopoctu 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0a079¢c
14 ||Pacuer myTH U BpEMEHH IBUKEHUS 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0a0ae4
15 |[Muepums. Macca — Mepa MHEPTHOCTH Tell 1 bu6muotexa [JOK
https://m.edsoo.ru/ff0a0c10
16 ||IlmorHOCTE BemecTBa. Pacyer Maccel 1 00beEMa TeJIA IO €T0 1 but6mmoreka [IOK
TUTOTHOCTH https://m.edsoo.ru/ff0a0fee
17 |/Taboparopnas padoTa «OnpeneneHue IIOTHOCTH TBEPIOTO 1 1
Tena»
18 ||Pemrenue 3amad mo reme "IlmoTHOCTE BemecTBa" 1 bubmunoreka LIOK
https://m.edsoo.ru/ff0al23c¢
19 ||Cuna xak xapakTepucTuka B3aumoaeicTus ten. Cuiia 1
ynpyroctu. 3akoH ['yka
20 |JIaboparopHas paboTa «/3ydyeHne 3aBUCUMOCTH 1 1
pacTsbkeHus (nedopmarun) IpyKUHBI OT TPHIIOKEHHON
CHUJTBD»
|21 |}IBneHI/Ie Tsirorenus. Cuiia TsSHKeCTu H 1 H ‘ H
22 ||CB43b MEXIY CUJION TSXKECTH M Maccol Tena. Bec Tena. 1 but6mmoreka [IOK
Pemenue 3amxau o teme "Cuna Tspkectu" https://m.edsoo.ru/ff0al778
23 ||Cuna TsKecTH Ha Apyrux miaHeTax. Pusndeckue 1 bu6muotexa [JOK
XapaKTEPUCTUKHU TIJIAHET https://m.edsoo.ru/ff0al1502
24 |M3mepenue cuil. JluHaMomeTp 1 bu6muotexa [JOK
https://m.edsoo.ru/ff0al8cc
25 |Bec Tena. HeBecomocTh 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0al778



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

Ne Tema ypoka KonnuectBo uacos Mara DNeKTPOHHBIE IUPPOBBIE
/T Beero| Konrponshsie || Ipaktiueckue || A3YIEHAS 00pazoBaTeNbHBIC PECYPChI
paboThI paboThl
26 ||CnoxxeHue ABYX CHJI, HAPABJICHHBIX MO OJTHOW MPSAMOM. 1 bubmuoreka [JOK
PaBHonelicTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70
|27 |PemeHHe 3ama4 o teMe "PaBHozencTByromas cuin" H 1 H H
28 ||Cuna tpenus u e€ Buapl. TpeHue B IpUpoae U TEXHUKE 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0alb9c
29 |VTaboparopnas pabota «/3ydeHrne 3aBUCHMOCTH CHIIBI 1 1 bubmmoreka [JOK
TPEHUS CKOJILKEHUS OT CHJIBI IABJICHHS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIONIUXCS TIOBEPXHOCTE»
|30 |PemeHHe 3a/1a4 Ha ONpPEJIENICHHE PABHOAECHCTBYIOIIEH CUIIBI H 1 H H
31 |[Pemenue 3amau mo TemaMm: «Bec tenay, «I'paduaeckoe 1 bubmuoteka [JOK
u3o0pakenue cun», «Cuibl», «PaBHOJEHCTBYIOIIAS CHIT» https://m.edsoo.ru/ff0alde0
32 |[KoHTponbHas paboTa 1o TemMam: «MexaHnuecKoe 1 1
IBIDKEHHE», «Macca, INIoTHOCTEY, «Bec Temay,
«['papmueckoe nzobpaxenue cumy, «Cuiab
33 ||[daBnenune. CriocoObI YMEHBIIICHUS U YBEIUYCHHUS JTaBICHUS 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0a20a6
34 |/laBimeHue ra3za. 3aBUCHUMOCTD JaBJICHUS ra3a OT 00bEMa, 1 bubmoreka [{OK
TEeMITepaTypbl https://m.edsoo.ru/ff0a2376
35 ||[lepenaua naBieHust TBEPIABIMU TEJIAMH, )KUIKOCTAMHU U 1 but6mmoreka [IOK
razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 ||/laBneHue B )KUIKOCTH M ra3e, BHI3BAHHOE JICHCTBUEM CHIIBI 1 bubmoreka [{OK
TSDKECTH https://m.edsoo.ru/ff0a2718
37 ||Pemenue 3ama4 1o TeMe «JlaBieHuE B )KUJIKOCTHU U Ta3e. 1 bubmoreka [{OK
3akoHn [Tackansy https://m.edsoo.ru/ff0a2826
38 ||Coobmaromuecs cocy bl 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0a2970



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

Ne Tema ypoka KonnuectBo uacos ‘ [Hara DNeKTPOHHBIE IUPPOBBIE
n/m Beero| Konrponshsie || Ipaktiueckue || A3YIEHAS o0Opa3oBaTeNbHbIE PECYPCHI
paboThI paboThl
39 |[M'maopaBauyeckuii mpecc 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0a3136
|4O |MaHOMeTpBI. ITopiHeBOi XKHUIKOCTHBII HACOC H 1 H H H
41 |[ATMocdepa 3emin U IPUYHHBI €€ CYIeCTBOBAHUS 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0a2b5a
42 |Bec Bo3nyxa. ATMoc(hepHOE 1aBiIeHUE 1 bu6muorexa [JOK
https://m.edsoo.ru/ff0a2b5a
43 ||M3mepenue atmochepHoro nasienus. OnbiT Toppuderiu 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0a2da8
44 |3aBUCUMOCTBH aTMOC(EPHOTO TaBJICHUsI OT BBICOTHI HaJ] 1 but6mmoreka [IOK
YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 |[bapomerp-aHepoua. ATMocepHOe TaBICHHUE HA PA3IUYHBIX || | bubnmorexa [JOK
BBICOTaX https://m.edsoo.ru/ff0a2fc4
|46 |PemeHHe 3aja4 1o Teme " AtmocdepHoe naienue" H 1 H H H
47 ||deiicTBUE KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO. 1 bubnmorexa [JOK
ApxumesioBa cuiia https://m.edsoo.ru/ff0a3276
48 |JIabopatopHas pabora «OnpeneneHrne BRITATKABAIOIICH 1 1 bubmuoteka [JOK
CHUIBI, ICUCTBYIOIIECH Ha TEJO, IOTPYKEHHOE B KUIKOCTH https://m.edsoo.ru/ff0a33fc
49 |UTaboparopnas pabota mo Teme «lccrnenoanue 1 1 bubmmoreka [JOK
3aBHCUMOCTH Beca TeJa B BOJIe OT 00BhEMa OTPYKEHHOM B https://m.edsoo.ru/ff0a3514
KHUJIKOCTb YacTH TeJa»
50 |[InaBarme Ten 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96
51 |JIaGopaTtopHas padora "KoHCTpynpoBaHHe apeoMeTpa Uiu 1 1
KOHCTPYHPOBAHUE JIOAKHU U ONpeeeHne e
rpy30noasEMHOCTH"



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

Ne Tema ypoka KonnuectBo uacos [Hara DNeKTPOHHBIE IUPPOBBIE
n/m Beero| Konrponshsie || Ipaktiueckue || A3YIEHAS o0Opa3oBaTeNbHbIE PECYPCHI
paboThI paboThl
52 |[Pemenue 3amay o teMam: «llnaBanue cyaos. 1 bu6mmoreka [IOK
BosznyxoraBanuey, «JlaBieHue TBEpIBIX TEJ, KUIKOCTEH U https://m.edsoo.ru/ff0a3654
ra3zoB»
53 |[KouTponbHas paboTa 1o Teme «JlaBiaeHue TBepAbIX Tell, 1 1
KUIKOCTEN U Ta30B»
54 ||MexaHnuueckas pabota 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0a3{82
55 |MomtHocTh. EAUHUITEI MOIITHOCTH 1 bubmoreka [{OK
https://m.edsoo.ru/ff0a3f82
56 |Ypok-uccnenoanue "Pacuér MOIIHOCTH, Pa3BUBAEMOM NTpU 1 1
noanLEéMe 110 JiectHuie"
|57 |Hp0CTBIe MeXaHu3Mbl. Peruar. PaBHOBecHe CUIl Ha pblyare H 1 H H H
58 ||Peruaru B TeXHHKE, OBITY M pupoe. JlabopatopHas pabora 1 0.5 bubnuoreka [JOK
«HccnenoBanue ycioBUil paBHOBECHS phlyara https://m.edsoo.ru/ff0a478e
59 |[Pemienue 3a1a4 1o TeMe «Y CIIOBUSI paBHOBECHS PhIYara 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0a48a6
60 |[Koa¢durmmenTt noae3Horo 1eHCTBHUS MEXaHU3Ma. 1 0.5
JlaGopaTtopHnas padora «M3mepenne KI1/] HakmoHHOM
TIOCKOCTHY
61 |[Pemenwne 3amgau o teme "Pabdora, momuocts, KITJ" 1 bubmoreka [{OK
https://m.edsoo.ru/ff0a4c48
62 |[Mexannudeckas sHeprusi. Kunetnyeckas ¥ moTeHIMAIbHAS 1 bu6mmoreka [IOK
SHEPrus https://m.edsoo.ru/ff0a4252
63 |[3aKOH COXpaHEHUs] MEXaHUYECKON YSHEPTUH 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0a4360



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

Ne Tema ypoka KonnuectBo uacos ‘ [Hara DNeKTPOHHBIE IUPPOBBIE
/T Beero| Konrponshsie || Ipaktiueckue || A3YIEHAS 00pazoBaTeNbHBIC PECYPCHI
paboThI paboThl
64 |[YPOK-3KCIEPUMEHT MO TeMe "DKCIEePUMEHTAIHLHOE 1 1
ONPEAEIIEHUE U3MEHEHUSI KHHETUYECKOM U MTOTEHIIMATbHON
SHEPrUU NMPU CKATHIBAHUU TEJIa O HAKJIOHHOW IIOCKOCTH"
65 |[KonTponbHas pabota 1o reme «PaboTa U MOIIHOCTb. 1 1
DHeprus»
66 |[Pe3epBHbIi ypok. PaboTa ¢ TekcTamMu 1o TeMe 1 bubnuoreka [JOK
"MexaHuueckoe IBKeHUE" https://m.edsoo.ru/ff0adee6
67 |Pe3epBHbIii ypok. Pabora ¢ TekcTamu 1o teme "JlaBneHue 1 bubmmoreka [JOK
TBEPJBIX TEJ, )KUIKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4fte
68 |[Pe3epBHBIii ypok. PaboTa ¢ Tekcramu no Teme "Pabora. 1
MomuHocTb. DHeprus"”
IOBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 3 | 12 |
8 KVIACC
No Tema ypoka KonnuectBo yacoB ‘ Hara DneKTpoHHBIE U POBHIC
n/m Beerol|| Konrponshsre || Tlpaktnueckue || H3YICHAA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
1 ||OcHOBHBIE ONOXKEHUS MOJIEKYIIPHO-KUHETUYECKOU Teopun u|f| 1 I Henens Bu6muotexa [JOK
WX OIBITHBIC TTOATBEPKICHUS https://m.edsoo.ru/ff0a5256
|2 HMacca U pa3Mep aTOMOB U MOJIEKYJI H 1 H ‘ 1 Henest ‘
3 |Mogenu TBEPIOTO, KUAKOTO U TA3000pa3HOTO COCTOSHUN 1 2 menens |bubnuoreka [JOK
https://m.edsoo.ru/ff0a540e

B€IICCTBA



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

Ne Tema ypoka KonnuectBo yacos ‘ Hara DNEeKTpOHHBIE IUPPOBBIE
n/m Beero| Kontponbhbre || Tlpaktuueckne || H3YIeHHA o0pa3oBaTenbHbIE PECYPCHI
paboTsl paboThl
4 ||OOBsACHEHHE CBOMCTB TBEPAOTO, KUIKOTO U Ta3000pa3HOTO 1 2 nenens
COCTOSIHUH BEIIECTBAa HA OCHOBE TOJI0XKEHUN MOJIEKYIISIPHO-
KMHETUYECKON TEOpHH
5 |[Kpucrammueckue u aMmopQHbIe Tena 1 3 menens |bubnuorexa [JOK
https://m.edsoo.ru/ff0a5800
6 |[CMauuBaHUE U KaMWJUIAPHOCTh. [[IOBEpXHOCTHOE HATSKEHHE 1 3uenenst |bubnmoteka [[OK
https://m.edsoo.ru/ff0a5530
7 ||[TenmoBoe paclIMpeHUE U CKATHE 1 4nenens  |bubnuotexa [JOK
https://m.edsoo.ru/ff0a5a26
8 |[Temmneparypa. CBsi3b TEeMIEPATYPBI CO CKOPOCTHIO TEMJIOBOTO 1 4uenens
JBUKEHUS YaCTHUI]
9 || Bayrpennss sueprusi. CriocoObl ”3BMEHEHHS BHYTPEHHEH 1 Suenenst |bubnmoteka [[OK
SHEpPIrUu https://m.edsoo.ru/ff0a5c60
10 ||Buasl Teronepenaun 1 Suepens  |bubauoreka IJOK
https://m.edsoo.ru/ff0a6412
11 ||Ypok-koudepenmus "[IpakTrueckoe UCMOIb30BaHNE 1 1 onenenst |buonmmorexa [[OK
TETUIOBBIX CBOMCTB BEIIECTB M MAaTEPHAIIOB B LIEJIAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepekeHus"
12 |[KonuyecTBO TEILIOTHL. Y IeNIbHAS TEINIOCMKOCTD 1 6uenens |\bubmmoreka IIOK
https://m.edsoo.ru/ff0a6976
13 ||YpaBHenue TemmoBoro 6ananca. TermiooOMeH U TeIoBoe 1 Tnenenst |bubnmoteka [[OK
paBHOBeCHE https://m.edsoo.ru/ff0a7088
14 |JlaGopatopHnas pabora "HccnenoBanue siBjaeHus Temiooomena | 1 1 Tnenens  |bubnuorexa [JOK
MIPU CMEIIMBAHUN XOJIOAHOU U Topsiueit BOAbI" https://m.edsoo.ru/ff0a6a98
15 |[Pacder KoiMYeCTBa TEIJIOTHI, HEOOXOAUMOTO JIJIsl HAarpeBaHUS 1 8nenens

TEJIa U BBIACIIACMOI'O UM ITPH OXJTAXKICHHUN



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
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

M3MeHeHne arperaTHbIX COCTOSIHUM BemiecTsa”

Ne Tema ypoka KonnuectBo yacos ‘ Hara DNEeKTpOHHBIE IUPPOBBIE
/T Beero| Kontponbhbre || Tlpaktuueckne || H3YIeHHA 00pazoBaTeNbHBIE PECYPCHI
paboTsl paboThl
16 |JlabopaTopHas pabota "OnpeneneHue yaeabHON 1 1 8uenenst |bubnmoteka [[OK
TEIIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 |[OHeprus TomuBa. Y AenbHas TEIIOTAa CTOPAHUS 1 9nenenst |bubnmoteka [[OK
https://m.edsoo.ru/ff0a7b5a
18 |[InaBneHue u oTBEp/IeBaHUE KPUCTAIUIMYECKUX TeN. Y aenbHas | 1 9uenens |bubnuorexa [JOK
TEIJIOTA TUIABJICHUS https://m.edsoo.ru/ff0a71d2
19 |[JTabopaTtopHas pabora "OmnpeneneHue yAeIbHON TeIIOTHI 1 1 10nenens |budmuoreka [{OK
TUTaBIICHUS Jiba" https://m.edsoo.ru/ff0a72fe
20 |ITapooOpa3oBanue u KoHAcHCanus. MicnapeHnue 1 10nenens |budmuoreka [{OK
https://m.edsoo.ru/ff0a740c
21 |Kumenue. ¥YaenbHas TEII0Ta HapooOpa3oBaHus U 1 ITuenens |budnuorexa LIOK
KOHJICHCAIIUU. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOTro JaBICHHUS
22 ||Bnaxxnoctb Bo3ayxa. JJaboparopHas pabota "Omnpenenenue 1 1 ITuenens |budnuorexa LIOK
OTHOCHUTEJIFHON BIAKHOCTH BO3ayXa" https://m.edsoo.ru/ff0a7628
|23 |PemeHHe 3a/1a4 Ha OINpEeJIeTICHUE BIaKHOCTH BO3IyXa H 1 H 12nenens ‘
24 |[IpuHuuns! paboTsl TemIoBbIX ABurateneii. [laposas Typbuna. | 1 12nenens
JIBurarenab BHyTPEHHETO CropaHus
25 ||KIIJI renmoBoro auraress. TenaoBble IBUTATEIHN U 3alldTa 1 13nenens |budmunorexa [JOK
OKpYy>KatoIien cpeibl https://m.edsoo.ru/ff0a7c7c
26 ||3aKOH COXpaHEHHUs U IPEBPALLIECHUS] SHEPTUU B TEIUIOBBIX 1 13nenens
mporeccax
27 |IloaroroBka K KOHTPOIBHOU paboTe mo Teme "TernoBbie 1 l4uenens \bubamoreka [JOK
sBJICHHS. VI3MEHEHHE arperaTHpIX COCTOSTHUAN BetiecTBa" https://m.edsoo.ru/ff0a83f2
28 ||[KontposnpHas padoTa o Teme "TemioBbie sBIECHUS. 1 1 l4nenens |bubmuoreka [JOK

https://m.edsoo.ru/ff0a86ae
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Ne Tema ypoka KonnuectBo yacos ‘ Hara DNEeKTpOHHBIE IUPPOBBIE
/T Beero| Kontponbhbre || Tlpaktuueckne || H3YIeHHA 00pazoBaTeNbHBIE PECYPCHI
paboTsl paboThl
|29 |9neKTpH3auH;1 Ten. JIBa poja IeKTPUYECKUX 3apsaIoB 1 ‘ 15nenens ‘
30 |[Ypok-uccienoBanue "IaeKTpu3aius TeI UHIYKIUEH U pU 1 1 15nenens
CONIPUKOCHOBEHUH"
31 |[B3aumoeicTBHE 3apsHKeHHBIX Tell. 3akoH Kymona 1 lonenens |budmuoreka [JOK
https://m.edsoo.ru/ff0a87e4
32 | Dnektpuueckoe nose. HanpskeHHOCTh AnekTprudeckoro mojs. | 1 lonenens \Bubanoreka [TOK
[TpuHIIUTT CyNEePIIO3UITUH DIIEKTPUUECKHUX MOJICH https://m.edsoo.ru/ff0a8a0a
33 |[HocuTenu a5eKTpu4YecKuX 3aps0B. DJIEMEHTapHBIN 3apsl. 1 17nenens
Ctpoenue aToma
34 |ITpOBOAHUKH M AUIEKTPUKHU. 3aKOH COXPaHEHUS 1 17nenens |budmuorexa [JOK
AIIEKTPUYECKOTO 3apsa https://m.edsoo.ru/ff0a8ef6
35 |[Pemenue 3a1a4 HA MPUMEHEHUE CBOWCTB JIEKTPUIECKUX 1 18uenens \Bubamoreka [TOK
3apsIoB https://m.edsoo.ru/ff0a90cc
36 ||[9nexTpuyecKuil TOK, YCIOBUS €T0 CYIIECTBOBAHUS. 1 18uenens \Bubauoreka [TOK
W cTOYHHKY 3IEKTPUIECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 ||JleficTBUS IEKTPUICCKOTO TOKA 1 19nenens |budnunorexa [JOK
https://m.edsoo.ru/ff0a96b2
38 |[Ypok-uccinenosanue "JleficTBUE 37IEKTPUUECKOIO MOJIS Ha 1 1 19nenenst
MPOBOJHUKYU U JUAIEKTPUKHU"
39 |[DneKTpuYecKHil TOK B METaJIaX, )KUJKOCTSIX U Ta3ax 1 20nenens |buodnnorexa [JOK
https://m.edsoo.ru/ff0a9838
40 | Dmexrprueckas uerms i e§ cocTaBHBIC YACTH 1 20nenens |
41 ||Cuna toka. JJaboparopnas pabora "M3mepenue u 1 0.5 21nenens |bubdmmoreka [JOK
peryIupoBaHUe CHIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
42 |[Qnextpuueckoe Hanpsikenue. Bonstmerp. JlabopaTopHast 1 0.5 2lmenens \bubnuoreka [JOK
pabota "M3mMepeHne u peryaupoBaHue HanpsHKeHUs " https://m.edsoo.ru/ff0a9%14
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Ne Tema ypoxka KonnuectBo yacos ‘ Hara DNEeKTpOHHBIE IUPPOBBIE
n/m Beero| Kontponbhbre || Tlpaktuueckne || H3YIeHHA o0pa3oBaTenbHbIE PECYPCHI
paboTsl paboThl
43 ||ConpoTuBI€HUE TPOBOJHUKA. Y JEITBHOE COTPOTUBIICHUE 1 22nenens |budmmoreka [JOK
BEIIIeCTBA https://m.edsoo.ru/ff0aa738
44 |Jlaboparopnas paboTta "3aBUCHMOCTH JIEKTPHUIECKOTO 1 1 22nenens |bubdmmoreka [JOK
COIIPOTHUBIICHUS MPOBOJHUKA OT €T0 JUIMHBI, TUIOIIAIN https://m.edsoo.ru/ff0aa738
MOINEPEYHOT0 CEUCHHS U MaTtepruaa”
45 |[3aBUCHUMOCTH CHJIBI TOKA OT HanpsbkeHus. 3akoH Oma 11t 1 23uenenst |bubdnnorexa [JOK
y4JacTKa Lenu https://m.edsoo.ru/ff0aa44a
46 |JIabopaTopHas padora "MccnenoBanne 3aBUCUMOCTH CHITBI 1 1 23uenenst \bubaroreka [JOK
TOKa, UIYIIEr0 Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA https://m.edsoo.ru/ff0aa04e
U HaIpsKeHUs: Ha pe3ucrope”
47 |[[locnegoBaTenbHOE U MAPATIIETLHOE COCTUHEHUS 1 24uenens
MIPOBOIHUKOB
48 ||JTabopaTopnast padota "[IpoBepka npaBuiia CIOKEHHS 1 1 24uenens \bubnmoreka [JOK
HaIPsHKEHUH TIPH MOCTIEA0BATSIIbBHOM COSAMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB"
49 ||/Tabopatopnas padota "[IpoBepka mpaBuia s CHUIIbI TOKA 1 1 25umenens \bubnuoreka [JOK
P TapaJIICIbHOM COSUHEHUU PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 |[Pemenue 3ama4y Ha mpuMeHeHUe 3akoHa OMa 1Sl pa3IuyHOro 1 25nenenst |bubdnnorexa [JOK
COCMHEHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 ||PaGoTa 1 MOLITHOCTH JIEKTPUUECKOTO TOKa. 3aKkoH JIKoyis- 1 26uenens |budmmoreka [JOK
Jlenma https://m.edsoo.ru/ff0ab124
52 |JIaGoparopHas pabota "OnpezneneHne paboThl ¥ MOIIHOCTH 1 1 26menens \bubnuoreka [JOK
AJIEKTPUIECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
53 | DnekTpuuecKue Menu U MOTPEOUTENN INSKTPUIECKOM sHepruun || 1 27nenens |bubdmmoreka [JOK

B ObITy. KOpoTKO€ 3aMbIkaHMe

https://m.edsoo.ru/ff0ab660
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Ne Tema ypoxka KonnuectBo yacos Hara DNEeKTpOHHBIE IUPPOBBIE

n/m Beero| Kontponbhbre || Tlpaktuueckne || H3YIeHHA o0pa3oBaTenbHbIE PECYPCHI

paboTsl paboThl

54 |[ToaroToBka K KOHTPOJILHOM paboTe mo TeMe "DnekrTpudeckue | 1 27nenens |budmmoreka [JOK
3apsabl. 3apsHKCHHBIE Tella M MX B3aMMOJCHCTBHSL. https://m.edsoo.ru/ff0abd2c
[TocTOSHHBIN JIEKTPUIECKUI TOK"

55 |[KontponwsHas paboTta mo treme "DIeKTPUIECKUE 3apsIbl. 1 1 28uenenst \bubaroteka [JOK
3apsoKeHHBIC Tela U UX B3auMOAeUCTBUS. [ToCcTOSTHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUUECKUN TOK"

|56 HHOCTO;IHHHe MAarHMThl, KX B3aUMOJICHCTBUE H 1 28uenenst ‘

57 ||[Ypok-uccnenoBanue "M3ydeHue moieii moCTOSHHBIX 1 1 29uenenst \budmaroreka [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0

58 ||MarauTtHOe 1osie. MarauTHoe 1oJjie 3eMJIM U ero 3HaYeHUe 1 29uenens |budauorexa [JOK
TUIA JKA3HU Ha 3eMile https://m.edsoo.ru/ff0acOba

59 ||OnbiT Opcrena. MarHuTHOE MOJIE AJIEKTPUIECKOTO TOKA 1 30uenens |bubnmorexa [JOK
MarHuTHOE 1oJIe KaTyIIKH C TOKOM https://m.edsoo.ru/ff0ac1d2

60 |[IpuMeHeHUE SMEKTPOMArHUTOB B TexHUKe. JlabopaTropHas 1 0.5 30umenens |bubnuotexa [JOK
pabota "M3yueHune AeiCTBUS MarHUTHOTO TIOJISI HA IPOBOTHHUK https://m.edsoo.ru/ff0ac74a
¢ TOKOM"

61 |DmexTpoaBHUraTeNb MOCTOSHHOTO TOKA. Mcnons3oBanue 1 3luenens |bubnuotexa [JOK
PJIEKTPOBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX M HA https://m.edsoo.ru/ff0ac86¢
Tpancnopte. JlaboparopHas padora "KonctpyupoBanue u
n3ydeHue paboThl AJEKTpOABUTATENS"

62 ||OnbiTel @apanes. 3aK0H 3JEKTPOMAarHUTHON MHAYKLIHH. 1 31nenens
ITpaBuio Jlenna

63 | Dnektporereparop. CriocoObl MOTyUEHUS dTEKTPUIECKONR 1 32nepenst
SHEPruM. DIIEKTPOCTAHIIMN Ha BO3OOHOBIISIEMBIX UCTOYHUKAX
SHEPTrUU

64 |[loaroToBka K KOHTPOJILHOM paboTe mo TeMe "DnekTpudeckue | 1 32nepenst
Y MarHUTHBIC SIBJICHUS"
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Ne Tema ypoxka KonnuectBo yacos ‘ Hara DNEeKTpOHHBIE IUPPOBBIE
/T Beero| Kontponbhbre || Tlpaktuueckne || H3YIeHHA 00pazoBaTeNbHBIE PECYPCHI
paboTsl paboThl
65 |[KoHTposbHas paboTta 1mo Teme "DIeKTPUIECKHUE U MarHUTHBIC 1 33uenens |bubnmorexa [[OK
SIBJIICHUS" https://m.edsoo.ru/ff0acb 14
66 |Pe3epBHbIif ypok. PaboTa ¢ Tekctamu 1o teme "TermmoBbie 1 33uenens |bubnmorexa [[OK
SIBJIICHUS" https://m.edsoo.ru/ff0accSe
67 |Pe3epBHblit ypok. Pabota ¢ Tekctamu 1o teme "IlocTostHHBIH 1 34nenens \bubnumoreka [JOK
AJIEKTPUICCKUN TOK" https://m.edsoo.ru/ff0acdc6
68 |Pe3epBHBIf ypok. PaboTa ¢ TekcTamu mo Teme "MarHuTHbIe 1 34nenenst
siBJIeHUS "
IOBLIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 2 I 14.5 I
9 KJIIACC
Ne Tema ypoxka ‘ KonnuectBo uacos ‘ [Hara DNEeKTpOHHBIEC IUPPOBBIE
/T Beero| Konrtponshsie | Ipaktuueckue || A3YIEHAS 00pa3zoBaTenbHBIC PECYPCHI
paboThI paboThl
|1 HMexaHquCKoe JBIO>KeHUE. MarepuaiibHasi TOUKa H 1 H H H H
2 ||Cucrema otcyera. OTHOCUTEIIHBHOCTH MEXaHHUYECKOTO 1 bubmoreka [{OK
TIBIKEHUS https://m.edsoo.ru/ff0ad474
3 ||PaBHOMEpHOE NPSIMOJIMHENHOE JBHKEHUE 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0ad19a
4  ||HepaBHOMepHOE npsiMoinHEeWHOE ABMxKeHue. Cpeanss u 1
MI'HOBEHHAsl CKOPOCTh
5 |[IpssmonuHEHOE paBHOYCKOPEHHOE JBUKEHUE. Y CcKkopeHue || 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0ad8d4
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Ne Tema ypoxka KonnuectBo uacos ‘ [Hara DNEeKTpOHHBIE IUPPOBBIE
n/m Beero| Konrtponshsie | Ipaktuueckue || A3YIEHAS o0pa3oBaTeNibHbIE PECYPCHI
paboThI paboThl
6 ||CkopoCTh MPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO JBMXKEHUA. || 1
I'padux ckopoctu
7  |JlaGopatopHas pabota "OnpeneneHue ycKOpeHus Tena mpu || 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JIBM)KEHUH 110 HAKJIOHHOW TIOCKOCTH" https://m.edsoo.ru/ff0adb18
|8 ‘CBOGOI{HOG nanenue Te1. Onbitel [Nanunes 1 ‘ |
9 ||PaBHOMepHOE ABMXKEHUE N0 OKpYkHOCTU. [lepuoa u 1 bubmmoreka [JOK
yacToTa oOpamienus. JIuHeliHas u yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ael176
|10 ‘HGHTpOCTpeMHTeHBHOG yCKOpEeHue 1 ‘ |
11 |[IIepBbriii 3akoH HproToHa. Bextop cuibl 1 bu6muotexa [JOK
https://m.edsoo.ru/ff0ae612
12 ||Bropoii 3akoH HetoToHa. PaBHOACICTBYIOMIAs CUlla 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0ae72a
13 ||Tpernii 3akoH HetoTona. Cyrneprno3unus Cui 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0ae982
14 ||Pemenue 3agay Ha npuMeHeHue 3akoHOB HproToHa 1 bu6muotexa [JOK
https://m.edsoo.ru/ff0aeb6c
15 ||Cuna ynpyroctu. 3akoH ['yka 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0aeca2
|16 ‘PGH_IGHI/IG 3aja4 1o reme «Cuna ynpyroctu» 1 ‘ |
17 |JlabopaTtopHas pabora «OnpeneneHne KECTKOCTH 1 1 bubnuoteka [JOK
MIPY>KUHBI» https://m.edsoo.ru/ff0aee28
18 ||Cuna TpeHus 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0af738
19 |Pemenue 3amay no teme «Cuiia TpeHUSD) 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0afa26
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Ne Tema ypoxka KonnuectBo uacos ‘ [Hara DNEeKTpOHHBIE IUPPOBBIE
n/m Beero| Konrtponshsie | Ipaktuueckue || A3YIEHAS o0pa3oBaTeNibHbIE PECYPCHI
paboThI paboThl
20 |JIabopaTopHas padota "Onpenenenue koddurmenrta 1 1 bubnuoteka [JOK
TPEHUS CKOJBKEHUS" https://m.edsoo.ru/ff0af8be
21 |[Pemenue 3amau no teme "3axoHEl HeroToHa. Crna 1 but6mmoreka [IOK
ynpyroctu. Cuna TpeHus” https://m.edsoo.ru/ff0atb8e
22 ||Cuna TAKECTH U 3aKOH BCEMUPHOI'O TArOTeHus. Yckopenue| |1 bu6muotexa [JOK
CBOOOIHOTO ITaCHUSA https://m.edsoo.ru/ff0af044
23 ||Ypok-koupepenius "JIBuxKeHUE TEIT BOKPYT 1 1
rpaBUTalnOHHOrO 1eHTpa (CoHeYHas cucTema).
lamakTukn"
24 |Pemenue 3amau o teme "Cuiia TSXKECTU U 3aKOH 1 bubmmoreka [JOK
BCEMHPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5{8
25 |[llepBasg kocMuueckas ckopoctb. HeBecomocTs u 1 bubnuotexa [JOK
neperpy3Ku https://m.edsoo.ru/ff0af33c
26 |PaBHOBecue MarepuanbHON TOUKH. AGCOIIOTHO TBEPIOE 1 bu6muotexa [JOK
Teno. PaBHOBecne TBEPAOTO Tea ¢ 3aKPETUIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpallICHUS
|27 ‘MOMGHT cuisl. LleHTp TspKECTH H 1 H H ‘ H
28 ||Pemenne 3amad no reme "MomeHT cuibl. LeHTp TsxecTn" 1 bu6nuoreka [IOK
https://m.edsoo.ru/ff0b02b4
29 |[IloaroroBka K KOHTPOJBHOM paboTe 1o TeMe 1 bubmmoreka [JOK
"Mexa"nnyeckoe IBrxenne. B3anmoericteue ten" https://m.edsoo.ru/ff0b0408
30 |KoutpomnpHas pabota o Teme "MexaHUuecKoe IBUKEHUE. 1 1 bu6nuoreka [IOK
Biaumopeiicteue ten" https://m.edsoo.ru/ff0b06ec
31 ||Mmnynse Tena. UMmynbe criibl. 3aKOH COXpaHEHUS 1 bubnuoreka [JOK
UMIyJbca. YIIPYroe U HEYIpyroe B3auMOACHCTBIE https://m.edsoo.ru/ffOb07fa
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Ne Tema ypoka KonnuectBo uacos ‘ [Hara DNEeKTpOHHBIE IUPPOBBIE
/T Beero| Konrtponshsie | Ipaktuueckue || A3YIEHAS 00paszoBaTenbHBIC PECYPCHI
paboThI paboThl
32 ||[Pemenue 3a1a4 no TeMe "3aKOH COXpaHEHUs UMITyJibca" 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0b096¢
33 ||Ypok-koH(pepeHius "PeakTHBHOE NBMKCHHUE B IPUPOC U 1 1
TexHuKe"
34 |Mexanudeckast paboTa ¥ MOIIHOCTh 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0b0a84
35 ||PaGoTa crIIBI TSKECTH, CHIIBI YIIPYTOCTH U CUIIBI TPCHUS 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0b0db8
36 |JlabGopaTopHas pabora «OmnpeaeneHue padoThl CHUIIbI 1 1
TPEHUS PU PABHOMEPHOM JBM)KCHUHU TEJA IO
TOPU30HTAIILHOM MOBEPXHOCTH»
|37 HCB;BL SHepruu u padboThl. [loTeHMaNbpHas SHEPTUs H 1 H H H H
38 |[Kunermueckas sHeprusi. Teopema o KUHETHYECKOM sHeprun| | bubnuoteka [JOK
https://m.edsoo.ru/ff0b0c32
|39 ”3aKOH COXPAHEHMs] DHEPTHH B MEXAHUKE H 1 H H H H
40 |Jlabopatopnas padota «/3yueHne 3aKkoHa COXpaHEHUS 1 1 bubnuoteka [JOK
SHEPrUM» https://m.edsoo.ru/ffOb12fe
41 |KonebGaTenpHOE ABMKEHHE U €TO XaPaKTEPUCTUKH 1 bu6muotexa [JOK
https://m.edsoo.ru/ffOb1858
42 |Baryxaromme kosieOaHus. BeiHyXIeHHBIC KOJIeOaHUSI. 1 but6mmoreka [IOK
Pe3zonanc https://m.edsoo.ru/ff0b20f0
|43 ”MaTeMaTI/IquKI/Iﬁ Y NIPYKUHHBIA MAsITHUKU H 1 H H H H
44 ||Ypoxk-uccienoBanue «3aBUCUMOCTD ITeproIa Kojebanuit or|| 1 1 bu6mmoreka [IOK
KECTKOCTH MPYKUHBI U MACCHI TPy3a» https://m.edsoo.ru/ff0b197a
|45 HHpeBpameHHe SHEPIUU IPU MEXAaHMUYECKUX KOJICOAHUX H 1 H H H H
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Ne Tema ypoka KonnuectBo uacos [Hara DNEeKTpOHHBIE IUPPOBBIE
/T Beero| Konrtponshsie | Ipaktuueckue || A3YIEHAS 00paszoBaTenbHBIC PECYPCHI
paboThI paboThl
46 |Jlabopatopnas pabota «OnpeaeieHne 4acTOThl U TIeproia 1 1 bubnuoteka [JOK
KoJIeOaHUN TPY>KUHHOTO MAasTHUKA» https://m.edsoo.ru/ffOblaec
47 |J/labopatopnas pabota «IIpoBepka He3aBUCUMOCTH Tiepuoal| | 1 bubnuotexa [JOK
KoJIeOaHUH TPy3a, MOABEIICHHOTO K HUTH, OT MacChl Tpy3a» https://m.edsoo.ru/ff0b197a
48 |[MexaHuudeckue BoJIHBL. CBONCTBA MEXaHUUYECKUX BOJIH. 1 bubmoreka [{OK
[IpononpHBIE U TOTIEPEYHBIC BOTHBI https://m.edsoo.ru/ffOb21fe
49 ||Ypoxk-koH(pepennus "MexaHn4eCKUe BOTHBI B TBEPIOM 1 1
tene. CelicMUuecKe BOJHbI"
|50 ”3By1<. PacripocTpanenne u OTpaxxeHue 3ByKa 1 H |
51 |[Ypok-uccnenoBanue "HabmroaeHre 3aBUCUMOCTH BBICOTHI 1 1
3ByKa OT 4YacTOThI"
|52 HFpOMKOCTL 3ByKa U BbICOTA TOHA. AKYCTHUUYECKUH pe3oHaHC || 1 H |
53 ||[Ypok-koHbepeHus "YIIbTpa3ByK U HHGPaA3BYK B IPUPOJIE 1 1 bubnuotexa [JOK
U TeXHUKE" https://m.edsoo.ru/ff0b23ca
54 |IToaroToBka K KOHTPOJILHOU paboTe mo TemMe "3aKOHbI 1 bubmmoreka [JOK
coxpaHeHus. MexaHn4eckue KojieOaHusi U BOJHBI" https://m.edsoo.ru/ff0b25f0
55 |[KonTponbHas pabota 1o Teme "3aKOHbI COXpaHEHUSI. 1 1
Mexannueckre KoieOaHusi ¥ BOJTHBI"
56 || DyeKTpOMarHuTHOE MoJie. DINEKTPOMAarHUTHbIE BOJIHbI 1 bu6muotexa [JOK
https://m.edsoo.ru/ff0b2abe
|57 ”CBOﬁCTBa 3JIEKTPOMAarHUTHBIX BOJIH 1 H |
58 ||[Ypok-koudepenius "llIkana 31eKTpOMarHUTHBIX BOJIH. 1 1 bubmmoreka [JOK
Hcnonws30Banme 37€KTPOMArHUTHBIX BOJIH JIJIS COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
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Ne Tema ypoka KonnuectBo uacos [Hara DNEeKTpOHHBIE IUPPOBBIE
n/m Beero| Konrtponshsie | Ipaktuueckue || A3YIEHAS o0pa3oBaTeNibHbIE PECYPCHI
paboThI paboThl
59 ||Ypok-uccnenoBanue "M3yueHune CBOMCTB 1 1 bubnuoteka [JOK
3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIIBIO MOOMIIBHOTO https://m.edsoo.ru/ff0b2c6e
tenedona"
60 |Pemenue 3aga4 Ha ONpENEIEHUE YACTOThI U JJINHBI 1
ANEKTPOMArHUTHOM BOJTHBI
61 | OnexrpoMaruuTHas npupoaa cBera. CKOpocTh CBETA. 1 bubnuoreka [JOK
BonHOBEIE cBOMiCTBa CBETA https://m.edsoo.ru/ff0b31d0
62 |Mcrounuku ceera. IIpsiMonuHeiHOE pacpocTpaHeHNe 1 bu6muotexa [JOK
ceera. 3armenust Comnna u JIyHsl https://m.edsoo.ru/ff0b3658
63 ||3akoH oTpaxeHus cBeTa. 3epkana. Pemenue 3aiau Ha 1 bubmmoreka [JOK
MIPUMEHEHHE 3aKOHA OTPAKCHUS CBETa https://m.edsoo.ru/ff0b38c4
64 |[Ipenomienue cBeTa. 3aKOH MIPEJIOMIICHUS CBETa 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0b3aea
65 |[lonHoe BHyTpeHHEe oTpakeHue cBeta. Mcnonb3zoBanue 1 bubmmoreka [JOK
MTOJTHOTO BHYTPEHHETO OTPAKCHUSI B OTITHYECKHUX https://m.edsoo.ru/ff0b3c5c
CBETOBOJIaX
66 |JlaGoparoprast pabota "HccnenoBaHue 3aBUCUMOCTH yTria 1 1
MIPEIOMJIEHHUSI CBETOBOIO JIy4a OT YyIJia MaJeHHs Ha TpPaHuLe
"Bo3yx-cTexino""
67 |Ypok-xkoHbepenmus "Mcnonb30BaHNE TTOTHOTO 1 1
BHYTPEHHETO OTPAKEHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBA3B"
68 |JImu3pl. OnTHYECKas CUJia JIMH3BI 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3f2c
69 |IlocTpoeHue n300pakeHUH B JIMH3aX 1 bubmmoreka [JOK

https://m.edsoo.ru/ff0b444a
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Ne Tema ypoka KonnuectBo uacos ‘ [Hara DNEeKTpOHHBIE IUPPOBBIE
n/m Beero| Konrtponshsie | Ipaktuueckue || A3YIEHAS o0pa3oBaTeNibHbIE PECYPCHI
paboThI paboThl
70 |JIaGopatopHas pabota "Onpenenenne HOKyCHOTO 1 1 bubnuoteka [JOK
PacCTOSIHUS U ONTHYECKOW CHIIBI cOOMparomei TuH3b1" https://m.edsoo.ru/ff0b4206
71 |[Ypok-koHbpepeHnius "OnTudecKkue TUH30BbIe TPHOOPHI" 1 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0cOa7e
72 |[I'ma3 kak onTHYecKas cucTema. 3peHue 1 bu6muotexa [JOK
https://m.edsoo.ru/ff0b4684
73 |[Ypok-koubepenmus "Jlepexto 3penus. Kak coxpanuts 1 1
3penue”
74 ||Paznoxenue 6emoro cBera B criekTp. OmbiThl HhloTOHA. 1 bubnuoreka [JOK
CroxeHune CrieKTpalibHBIX 1IBETOB. Jlucnepcus cBeTa https://m.edsoo.ru/ff0c0f4c
75 ||JTabopatopHas pab6ota "OMBITH IO Pa3I0KEHUIO 0€JI0T0 1 1 bubmmoreka [JOK
CBETa B CIIEKTP U BOCIIPHUATHIO IIBETA IPEIMETOB IPU UX https://m.edsoo.ru/ff0cOe2a
HaOJI0ICHNH uepe3 [BETOBbIE (PUIHTPHI"
76 || Ypok-npakTukyM "BoJHOBBIE CBOMCTBA CBETA: IUCIIEPCHUS, 1 1
uHtephepennus u qudpakmus"
77 ||OnbrTe Pe3epdopna u mmaneTapHast MOJIEb aTOMa 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0c12a8
|78 ‘HOCTyJ'IaTI)I bopa. Mozens atoma bopa H 1 H H H H
79 ||McnyckaHue U MOIJIOLIEHHE cBeTa aTOMOM. KBaHTHI. 1 bu6mmoreka [IOK
JluHelWyaTbie CEKTPHI https://m.edsoo.ru/ff0c144c
80 ||Ypok-npaktukym "HaOnroneHne CrieKTpoB UCIycKaHus" 1 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0c1550
81 |[PagnoakTUBHOCTL U €€ BUIBI 1 bubmunoreka LIOK
https://m.edsoo.ru/ff0c1672
82 ||Ctpoenue aroMHoro sigpa. Hykinonnas moaens 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0c18ac
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Ne Tema ypoka KonnuectBo uacos [Hara DNEeKTpOHHBIE IUPPOBBIE

/T Beero| Konrtponshsie | Ipaktuueckue || A3YIEHAS 00paszoBaTenbHBIC PECYPCHI

paboThI paboThl

83 ||PagmoakTtuBHBIE NpeBpaiieHus. M30Tombl 1 bu6mmoreka [IOK

https://m.edsoo.ru/ff0clal4

84 ||Pemenue 3ama4 no teme: "PaanoakTUBHBIE MpeBpanieHus" 1 but6mmoreka [IOK

https://m.edsoo.ru/ff0c1b4a

|85 ‘Hepﬂon noyypacnajaa H 1 H

86 ||Ypok-koHdpepeHnius "PagnoakTHBHBIC U3TyYEHUS B 1 1 bubmmoreka [JOK
pupoJie, MEAUITNHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 ||SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiI0BOTO U 1 bubmmoreka [JOK
MacCOBOT'O YHCEI https://m.edsoo.ru/ff0c1¢c58

88 ||9Heprus cBsizu aTOMHBIX siaep. CBsI3b MacChl M SHEPTUU 1 bubnuotexa [JOK

https://m.edsoo.ru/ff0c1d7a

|89 ‘PGHIGHI/IG 3a1a4 o teme "SAnepueie peakiuu' H 1 H

90 |[Peakuuu cuHTE3a U AeNeHUs Anep. ICTOUYHUKN SHEPTUn 1 but6mmoreka [IOK
CounHia u 3B€311 https://m.edsoo.ru/ff0c1e88

91 |[Vpok-koHdepenuus "SAnepuas snepreruka. [leiictBus 1 1
pPaJOaKTUBHBIX M3JTYYEHHUI Ha KUBBIC OPTAHU3MBI"

92 |[ToaroTroBka K KOHTPOJILHOM pabOTeE MO TeMe 1 bubnuoteka [JOK
"DNeKTPOMAarHUTHOE T0JIe. DIIEKTPOMATrHUTHBIC BOJIHEI. https://m.edsoo.ru/ff0c223e
KBanTtoBsie siBneHus"

93 ||[KontposnbHas paboTa mo Teme "IIEeKTPOMarHuTHOE TOJIE. 1 1
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE sABIIeHUS"

94 | [ToBTOpenue, o6o0menue. JlaboparopHbie pabOTHI IO 1 1 bubnuoteka [JOK
Kypcy "BzaumoneiicrBue Ten" https://m.edsoo.ru/ff0c245a

95 |[IloBTOpeHue, o0oOIIeHNE. Peenre pacueTHRIX U 1 bubmmoreka [JOK
Ka4yeCTBEHHBIX 3a/1a4 1o Teme "TernoBbie mporecch” https://m.edsoo.ru/ff0c2572
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Ne Tema ypoxka KonnuectBo uacos ‘ [Hara DNEeKTpOHHBIE IUPPOBBIE
/T Beero| Konrtponshsie | Ipaktuueckue || A3YIEHAS 00paszoBaTenbHBIC PECYPCHI
paboThI paboThl
96 |[ToBTOpenue, 0600IIEeHNE. Perenne pacueTHBIX U 1 bubnuoteka [JOK
KayecTBeHHBIX 3as1a4 1o teme "KII/[ TermoBbix https://m.edsoo.ru/ff0c2a22
nsurareiaei"
97 |[IloBTOpenue, o0oOIIeHNE. Peenne pacueTHRIX U 1 bubnmoreka [JOK
KadecTBeHHBIX 3a11a4 o TeMe "KIIJ] anexTpoycTtaHoBOK" https://m.edsoo.ru/ff0c2b30
98 |[ToBTOpenue, o6o0meHne. JlaboparopHbie pabOTHI TIO 1 1 bubnuoreka [JOK
Kypcy "CBeToBble siBICHHS" https://m.edsoo.ru/ff0c2¢c52
99 |[IloBTOpenue, o6o0IeHNe. PaboTa ¢ TekcTamu 1Mo Teme 1 bubmmoreka [JOK
"3aKOHBI COXpaHEHUS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 ([TToBTOpeHue, o6obmeHue. PaboTra ¢ TekcTamu 1Mo Teme 1 bubmmoreka [JOK
"Konebanus u BOTHBI" https://m.edsoo.ru/ff0c2e82
101 |[[ToBTOpenue, o6001eHNe. PaboTa ¢ TekcTamu 1Mo TeMe 1 but6mmoreka [IOK
"CBeToBbIC sIBICHUA" https://m.edsoo.ru/ff0c3044
102 |[IToBTOpeHue, o6obmeHue. Pabora ¢ TekcTamu 1o Teme 1
"KBanToBas u simepHas ¢puzuka"
|OBIIEE KOJIMYECTBO YACOB T10 IIPOTPAMME | 102 || 3 | 27 |
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka, 8 kmacc/ [Nepsimkua A.B., O0mecTBO ¢ orpaHUYeHHON 0TBETCTBEHHOCTHIO «/[PODAY; AkninonepHoe oomecTBo «l3mareascTBo

«IIpocsemienune»

* [Ieppimkun A.B. Coopauk 3aga4 o ¢pusuke. — M.: [IpocsemnieHne

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Kommsrorepnsie moaeny B u3ydenun gusuku (http://nwceit.aanet.ru/chirtsov/txtl.html ).

Ob6pazoBatenbHas ceTh Mo pusuke (http://www.phys.spbu.ru/~monakhov /).

OTKpBITBIE NEKTPOHHBIE yueOHbIe MOy U 10 ¢u3uke http://competentum.ru/articles/academic/412/

CripaBouHHMK-TpeHaxep: pemieHue 3anad mo ¢usuke (http://shat.ee.saog.ac.ru/T-phisD ).

dusuka. ru (http://www.fizika.ru
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7. JIuCT KOPPEKTHPOBKH MOYPOUYHO-TEMATHYECKOTr0 IUIAHHPOBAHUA paboyeil MporpaMmbl.

[IpuuunsI:

20

MMPOBCACHA KOPPCKTUPOBKA MOYPOUHO-TEMATUYCCKOTO IIJIAHUPOBAHUS.

KommuectBo YPOKOB 10 KOPPECKTUPOBKHU

KomnuectBo YPOKOB MOCJIC KOPPCKTUPOBKHU

Ne ypoxka
ara ypoka
10 Hara yp
10
KOPPEKIH
ppetdt KOPPEKIMH

u

Tema ypoka

Ne ypoka
nocie
KOPPEKI]
uu

JlaTa ypoka
nocine

KOPPEKIMH

Tema ypoka (TeMbI ypOKOB) IOCIIE KOPPEKIINI

dopma KOppeKIHU

«Paccmotpeno» Ha MO yuuteneit

[Ipenacenarens MO

«CornacoBaHo» 3aM. AMpeKTopa no YBP

«

»

oT

20 mportoxoi No

20
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