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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo ¢u3MKe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTaBlIeHAa Ha OCHOBE
MOJIOKEHU M TpeOOBaHMK K pe3ysibTaTaM OCBOEHHs Ha 06a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHOIM
nporpammsl, npeacrasieHHsx B PI'OC OO0, a Takxke ¢ yuérom QenepanbHON paboueil mporpaMmmbl
BocriuTanus u Konuenuuu npenonaBanus yuyeOHoro npeamera « Dusukay.

CoxmepkaHue mporpaMMbl 1O (U3WMKE HAMPaBICHO Ha (QOPMHPOBAHHWE €CTECTBEHHOHAYYHOM
IpaMOTHOCTA OOYYalOIUXCSd W OPraHM3alMI0 W3Y4YeHHs (U3WKH Ha [eATeNbHOCTHOW OCHOBe. B
mporpamMme 1Mo (U3WKE YUUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO TpeaMeTa B pealu3aluil TpeOoBaHUN
OI'OC OOO K TUIaHUPYeMBIM ITUYHOCTHBIM M METalpeIMETHBIM pe3yibTaTaM OOYYEeHHs, a TakKKe
MEXIIpEIMETHBIE CBSI3W E€CTeCTBEHHOHAYYHBIX Y4YeOHBIX IMPEAMETOB Ha YPOBHE OCHOBHOTO OOIIETO
obOpazoBaHUsI.

[Iporpamma 1o ¢u3MKe ycTaHABIMBAET paclipe/ieieHne yae0HOro MaTeprasia o rojaM ooy4eHus
(mo kmaccam), mpearaeT NMPUMEPHYIO MOCIEI0BATEIbHOCTh M3Y4YEHHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJCPIKaHUsI U YIETE BO3PACTHBIX 0COOCHHOCTEH 00yUarommxcsl.

[IporpamMma mo ¢usuke pa3zpaboTaHa C LEJNBIO OKa3aHUS METOAMYECKON IMOMOIIY YYHUTEIIO B
cozaHnu paboueil mporpaMMel O Y4eOHOMY TIpEAMETY .

dusnka SBISETCI CHCTEMOOOPA3yIOIIMM JJIsl eCTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJIbKY (PH3MUECKUE 3aKOHBI JIXKAT B OCHOBE IPOIIECCOB U SBJICHHH, U3y4aeMbIX XUMHUEH, OHOIOTHEH,
acTpoHOMHelW u (u3uueckoil reorpaduell, BHOCHT BKIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MHpa,
MpeocTaBiseT Hanbolee sSCHBIe 00paslbl MPUMEHEHUS HAyYHOTO METO/a TO3HaHUs, TO €CTh CIocoda
MOJTyYeHHs TOCTOBEPHBIX 3HAHUHA O MHUPE.

OpHa 13 TIaBHBIX 3a7a9 PU3NIECKOTO 00pa30BaHUS B CTPYKTYpE 00IIero o0pa3oBaHUs COCTOUT B
(hopMUpPOBAaHNH €CTECTBEHHOHAYYHOH IPaMOTHOCTH U MHTEpECa K HayKe Y O0yUaroIInXCsl.

Wzyuenne ¢u3ukum Ha  0a30BOM  YpPOBHE  IMpEIIOJiaracT  OBJIQJACHUEC  CICAYIOIIUMH
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHI €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

e HAy4YHO OOBSICHATDH SBICHUS,

®  OIICHWBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO HCCIIEIOBAHMUS,

®  UHTEPHPETUPOBATH JAHHBIE U MCIIOIH30BATh HAYUHBIE TOKA3aTENbCTBA JJIS TIOMYUSHHUS
BEIBOJIOB.

Hemn n3ydenust GU3NKN Ha YPOBHE OCHOBHOTO 00IIero oopasoBanus omnpeseneHsl B Konmenmmn
mpenofilaBanus ydeOHOro mnpeaMmeTa «@Du3nka» B 00pa30BaTENBHBIX OpraHU3ANMUAX POCCHIICKOM
denepanuu, peaau3yONIUX OCHOBHBIE 00IIE00pa30BaTENbHBIC MPOTPAMMEI, YTBEPKAEHHOH pelieHreM
Komnernn Munucrepcta npocsemieHust Poccutickoit deneparuu (mporokos ot 3 mekadps 2019 r. Ne
[1K4BH).

enu n3yyenus pusuku:

e npuoOpeTeHne WHTEepeca M CTPEMIICHHS OO0YyJaromuXcs K HAYYHOMY H3YYEHHIO TPHUPOJIBI,

pa3BUTHE UX UHTEIUIEKTYAIBHBIX U TBOPUYECKHX CITOCOOHOCTEI;
e Dpa3BUTHE TMPEACTAaBICHHMH O HAYYHOM  METO/A€ TMO3HaHUA W (opMHpOBaHUE
HCCIIEJIOBATEIBCKOTO OTHOIIEHHS K OKPYKAIOIIUM SBJICHHUSM;

e (QopMupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK Pe3ysibTara U3y4eHHUs] OCHOB CTPOCHHUSI MaTepUu
1 QyHIAMEHTAIbHBIX 3aKOHOB (DH3HKWY;

e (QopMupoBaHHE MPEACTABICHUI O PONM (HU3MKH JJIS Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOIIOTHH;

®  DPa3BUTHE MPEJICTABICHUN O BO3MOXKHBIX cepax Oyaymiei npodeccnoHaaIbHON IesTeTbHOCTH,
CBSI3aHHOM ¢ ()M3WKOM, MMOATOTOBKA K AabHEHIIIEMy 00yUEHHIO B 3TOM HAIPaBIICHUH.

JocTmwkeHue 3TUX Ieneil mporpaMMbl 1Mo ¢GU3MKe Ha YPOBHE OCHOBHOTO OOIETO 0O0pa3oBaHUS
o0ecrieunBaeTCs peleHueM CIeIyIonX 3a1ay:



e mproOpeTeHne 3HaHWHW O IHUCKPETHOM CTPOSHHH BEIIECTBA, O MEXAaHWYECKHX, TEIUIOBBIX,
QJICKTPUYCCKNUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUAX
e TproOpeTeHrne YMEHHH ONHCHIBaTh W OOBSICHATH (PU3NUECKHE SBICHHUS C HCIIOIE30BAaHHUEM
MOJTyYEHHBIX 3HAHUH;
® OCBOCHHME METOJIOB peIleHHs MPOCTEHIINX PacuETHBIX 3a7ay C UCTOIb30BAaHHEM (PH3MUECKHX
MOJEJIEN, TBOPYECKUX U NPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;
o pa3BUTUC YMeHI/II\/lI Ha6JHOZIaTI) MMPUPOAHBIC ABJICHUSA W BBIINIOJHATL OIIBITHI, na6opaTopHLIe
paboTHI ¥ SKCIIEPUMEHTANBHBIE NCCIIEIOBAHUS C HCIIOb30BAHUEM H3MEPHUTEIBHBIX TPHUOOPOB;
e ocBoeHHMEe TPUEMOB paboTel ¢ wuHpOpManUell (U3NYECKOTO COACPIKAHUS, BKIHOYAS
WH(GOPMAIMIO O COBPEMEHHBIX JOCTIKCHHSX (DU3MKH, aHATN3 W KPUTHUYECKOE OIICHWBaHUE
UHPOPMALHIH;
® 3HAaKOMCTBO CO cdepaMu NPOPECCUOHATBHON JEATEIBHOCTH, CBSI3aHHBIMU C (DU3HKOU, U
COBPEMCHHBIMU TCXHOJIOTUAMU, OCHOBAHHBIMHU Ha JOCTUIXCHUAX (1)1/131/1116(:1(01‘/'1 HayKH.
Ha usydenue ¢pusuku (0a30BbIif ypOBEHb) Ha YPOBHE OCHOBHOI'O 00IIIEero 00pa3oBaHus OTBOIUTCS
238 gacoB: B 7 kjacce — 68 "acoB (2 daca B Henmenio), B 8 kimacce — 68 wacoB (2 daca B Helemnio), B 9
KJiacce — 102 yaca 3 gaca B HEJISIIO).

[Ipeanaraemplii B mporpamMMe mo (U3UKE MepedyeHb JTa0opaTOpHBIX pabOT U OMBITOB HOCUT
PEKOMEHIATEIbHBIM XapakTep, YUUTedb JellacT BHIOOP MPOBEACHUS JTa0opaTOpHBIX PaOOT M OMBITOB C
y4€TOM HWHAWBUAYAIBHBIX OCOOCHHOCTEH OOydYalOmIMXCs, CHHCKAa 3KCICPUMEHTAIBHBIX —3aJaHUM,
IpeaaraeMpIX B paMKax OCHOBHOI'O TOCYIapCTBEHHOTO 9K3aMeHa 10 (H3HKe.



COJAEP)KAHUE OBYYEHMUAA
7 KJIACC

Pa3nen 1. ®u3uka u e€ poJib B MO3HAHUH OKPY/KAIOLIEro MUpa.

®usrka — HayKa o npupoze. ABiaeHus npupoabl. OrU3nuecKUe sIBICHUS: MEXaHUYECKUE, TEIIOBLIE,
AJNIEKTPUYECKHE, MATHUTHEIE, CBETOBBIE, 3BYKOBEIE.

Ousndaeckre BennmauHbL. M3Mepenne ¢usnyecknx BenmunH. Ouzmueckue npudopsl. [lorpemHaocTs
n3MepeHuid. MexyHapoaHasi CUCTeEMa €UHULI.

Kak ¢msmka m nmpyrme ecTecTBeHHBIE HayKH HM3ydaloT NpHpoay. EcTecTBeHHOHay9HBINH METO[
TIO3HAHWsS: HAOIO/IEHNE, IMMOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBIDKEHHWE THUIIOTE3, DKCIICPUMEHT II0
MIPOBEPKE TUIOTE3, OOBsICHEHUE HabmoaeMoro siBiueHus. Onrcanne GU3NIeCKuX SBICHUN C TIOMOIIBIO
MOJEIIEH.

Hemoncmpayuu.

1. MexaHn4eckue, TEMIOBBIE, JEKTPUIECKHIE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. Ousnueckue TPHOOPHI W TIpOIEAypa NPSIMBIX H3MEPCHHM aHAJOTOBBIM H IH(PPOBBIM

IPHOOPOM.
Jlabopamopuvie padbomul u onvimel.
Omnpenenennie eHBI ASTEHUS ITKATBI H3MEPUTENEHOTO ITPHOOpa.
N3mepeHue paccTossHUM.
N3mepenne 06bEMa KUIKOCTH U TBEPAOTO TEA.
Omnpenenenne pa3MepoB MalbIX TeIl.
N3mepenne TeMmepatypsl Py MOMOIIH KXUAKOCTHOTO TEPMOMETPA U TATYHKA TEMIICPaTyPHI.

o Uk wnNeE

[IpoBeneHue ucciaenoBaHus MO IPOBEPKE TMIIOTE3bL: JAIBHOCTD MOJIETAa MIAPUKA, ITYLIEHHOIO
TOPU3OHTAIBHO, TEM OO0JIbIIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3nen 2. [lepBoHayanbHbIe CBeIEeHUSI 0 CTPOEHHHU BellleCTBA.

CrpoeHre BeLIECTBA: aTOMbl U MOJIEKYJBI, UX pa3Mmepbl. OMBITH, T0Ka3bIBAIOIINE TUCKPETHOE
CTpPOEHUE BEIIEeCTBA.

JBrxenue yactul BemiecTBa. CBs3b CKOPOCTU ABMKEHUS YacTULl C TeMiepaTypoil. BpoyHoBckoe
nBkeHue, mudys3us. BzaumoaeiicTBre 4acTUIl BeleCTBa: MPUTHKEHUE U OTTAIKHBAHHE.

ATrperaTtHble COCTOSHHS BEIIECTBA: CTPOCHHUE Ta30B, XKHUIKOCTEH M TBEPABIX (KPHUCTAITMIECKUX)
Tea. B3auMmocBsi3b MeXIy CBOMCTBaMU BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHHUAX U MX ATOMHO-
MOJIEKYJISIPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHBIX COCTOSTHHUMA BOTBI.

Hemoncmpayuu.

1. HaGnroneHue OPOYHOBCKOTO JIBHKCHHS.

2. Hab6mronenne nuddysun.

3. HaOmiogeHue sBICHUHA, OOBSCHSIONIMXCS MPHUTSIKCHHEM WM OTTAIKHBAHUEM YaCTHUIL

BEIlIECTBA.

Jlabopamopuvie padomul u onvimel.

1. OueHka guaMeTpa aToMa METOIOM PsIOB (C HCIIONIb30BaHueM (oTorpaduii).

2. OmpITH IO HAOTIOACHUIO TETIOBOTO PACIITUPEHUS Ta30B.

3. OnbIThI IO OOHAPYKECHUIO JIEHUCTBUS CHII MOJICKYJIIPHOTO TIPUTSKCHUSL.

Pazaen 3. /IBu:keHHe ¥ B3auMo/IeiicTBUE TeJl.

Mexanndeckoe IBIWKeHHE. PaBHOMepHOe W HepaBHOMepHoe ABmxkeHHEe. CkopocTs. CpemHss
CKOPOCTh TIPH HEPAaBHOMEPHOM ABMKCHUH. Pacu€T myTH U BpeMEHH JTBHKCHUSL.

SBnenne wHepHuu. 3aKOH WHEpIMU. B3amMmopeiicTBue Tel Kak MPUYWHA W3MEHEHHS] CKOPOCTH
IBIDKEHUST Tel. Macca kak Mepa HHepTHocTH Tena. [lnoTtHocTs BemiecTBa. CBSI3p IIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B €IMHUIIC 00hEMA BEIECTBA.



Cuna kak xXapakTepUCTHKa B3auMojedcTBus Ten. Cuia ymnpyroctd W 3akoH ['yka. M3mepenue
CHJIBI C TOMOIIBIO JWHAMOMETpa. SIBIeHHE TATOTEeHHs M cuia TskecTd. Cuina TAKECTH Ha JPYrHX

IIaHCTax.

Bec Tema. Hesecomoctb. CrokeHue CuJl, HampaBI€HHBIX IO OAHOH MPAMOIL.

PaBHOﬂGﬁCTBYIOLHaH cuin. Cuita TPCHUS. TpCHI/IC CKOJIBXKCHHA W TPCHHUC ITOKOA. TpeHI/IC B IpUpoaACc n

TEXHUKE.
Jemoncmpayuu.
1. HaGmonenne MEXaHUYECKOTO ABMKEHUS Tea.
2. U3mepeHue cKOpoCTH NPSIMOIMHEHHOTO IBUKEHHUS.
3. HaOmonenue siBJICHUS HHEPIUHL.
4. HalmoaeHne U3MEHEHUsI CKOPOCTH TPH B3aUMOJICHCTBUH TEIl.
5. CpaBHeHHE Macc 0 B3aUMOJIEHCTBHUIO TEJI.
6. CrnoxeHue cwil, HalpaBJIEHHBIX 10 OJHON IPAMOIL.

Jlabopamopuvie padomul u onvimel.

1.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOrO JBIDKCHHS (IIApUKa B KUAKOCTH, MOJEIH
AIEKTPHIECKOTO aBTOMOOMJISA M TaK Jajiee).

Omnpenenenne cpeiHeil CKOPOCTH CKOJIBKEHUS OpyCKa WM IIapUKa 10 HAKJIOHHOMN TTOCKOCTH.
OnpeneneHye MIOTHOCTH TBEPAOTO Tela.

OnbITeL, JIEMOHCTPHUPYIOIIUE 3aBUCHMOCTh pACTSKECHUs (IedopMaliuu) MPYKUHBI OT
MIPHUIIOKEHHON CHITBL.

OmBITHI, JAEMOHCTPHUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHSA CKOJBXKEHHS OT Beca Tela |
XapaKkTepa COMPUKACAIOIINXCSI IOBEPXHOCTEH.

Paspnen 4. JlaBienue TBEpABIX TeJl, }KUAKOCTEH U ra3oB.
Hasmenne. CriocoObl yMeHBIIEHHWS W yBENWYEHHWs [aBieHus. [laBneHue ra3a. 3aBHCHMOCTH

JaBIICHUS

raza or oObéma, Temmeparypsl. llepemaua maBneHws] TBEPABIMH TEJIaMH, XUAKOCTIMH W

razamu. 3akoH Ilackans. [THeBMaTHUecKHWe MAIIMHBL 3aBHCHUMOCTH JaBJICHUA XHUIKOCTH OT FJ'Iy6I/IHBI.

I'uapocrarnyeckuii mapamokc. CooOriaromuecs: cocyasl. I napaBimdeckue MEXaHU3MBI.

Atmocdepa 3emin u atMocdepHoe JaBieHue. [IpUYMHBI CYIIIECTBOBAHUS BO3AYIIHON 000J0YKH
3emiu. Ombit Toppuuemu. M3mepenue arMocepHOro NaBiCHHS. 3aBHUCUMOCTH aTMOC(EpHOro
JaBJICHUS OT BBICOTHI HaJl YpOBHEM MOps. [IpuOopsI A7st n3MepeHust aTMOC(PEpPHOTO TaBICHHUS.

JeiicTBUE )XUIKOCTH U Ta3a Ha MOTPYyKEHHOE B HUX TeNo. BriTamkuparomias (apXxuMenoBa) CUia.
3akon Apxumena. [InaBanue ten. Bo3nyxornaBanue.

Hemoncmpayuu.

ok wnNeE

N

3aBUCHMOCTb JaBJICHUS Ta3a OT TEMIIEPaTypHI.

Ilepenaua naBneHUA )KUJIKOCTBIO U TA30M.

Coobmaroruecs: CoOCypl.

I'mppasnuueckuil npecc.

[posiBiieHue aefcTBrst aTMOC(HEPHOTO JTABIICHNSI.

3aBUCHMOCTh BBITAIKABAIONICH CHIBI OT 00BEMa MOTrpYKEHHOW YacTU Tela M IJIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM KUAKOCTH.

VYcnoBue miaBaHud Tel: IJIaBaHUE WM TMOTPYKEHUE TeNl B 3aBUCHUMOCTH OT COOTHOUIIEHHUS
IJTIOTHOCTEN TeNa U JKUIKOCTH.

Jlabopamopnuie pabomost u onvinol.

1.

HccenenoBanne 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOW B KUIKOCTH JaCTH
Tena.

OnpeneneHue BHITAJKUBAIOIIEH CHUIIBL, JEHCTBYIOIIEH Ha TENO, HOTPYXKEHHOE B JKUIKOCTb.
[IpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIONIEH CHIIBI, JEUCTBYIOIIEH Ha TEJIO B >KUAKOCTH, OT
MacCHI Teja.



4. OnbIThl, TEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKUBAIOLIEN CHIIBI, JEMCTBYIOIIEH Ha TENO B
XKHUJIKOCTH, OT 00BEMa MOTPYKEHHOM B )KUAKOCTH YaCTH TEJIA U OT TUIOTHOCTH KHUIKOCTH.

5. KoHcTtpyupoBaHue apeoMeTpa WJIM KOHCTPYHUPOBaHHME JIOAKH U  OIpeleneHue eé
TPY30MO0IbEMHOCTH.

Pa3znen 5. Pa6oTa 1 MOITHOCTH. DHEPTrHs.

Mexanndeckas padbotra. MOIIHOCTb.

[IpocTeie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecHs phIvyara.
[Ipumenenue mpaBuia paBHOBecHs pbluara K Onoky. «3onoroe mpasuio» mexanuku. KIIJ] mpocteix
MexaHu3MOB. [IpocTbie MeXaHU3MEBI B OBITY H TEXHHKE.

Mexanunueckas s3Heprusi. Kunernueckass M noreHnuanbHas sHeprus. [lpeBpaiienue ogHoro Buja
MEXaHWYEeCKON 3HEPTUU B APYroi. 3aKOH COXPAaHEHMs SHEPTHH B MEXaHUKE.

Hemoncmpayuu.

1. TIIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomost u onvinol.

1. Onpexenenue pabOThl CHIIBI TPEHUS MPH PAaBHOMEPHOM JABMIKEHUH Tela MO TOPU3OHTAIBHON

MTOBEPXHOCTH.

2. MHccnenoBaHue yciioBUM paBHOBECHS pblyara.

3. Wsmepenue KIIJ] HaKJIOHHOM MIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXAHUYECKON DHEPTUU.

8 KJIACC

Pa3nen 6. TensioBble siBJIeHMS.

OCHOBHBIE TOJIOKECHHSI MOJIEKYJIIPHO-KHHETUYECKOM TeopuHu CTPOCHUs BewlecTBa. Macca u
pasMepbl aToMOB © MoOseKyid. OTBITH, TMOATBEPKIAOIINE OCHOBHBIE TIOJOXEHHS MOJEKYJIISPHO-
KHHETUYECKOH TeOpHH.

Mopenu TBEPAOTO, XHAKOTO M Ta3000pa3HOTO COCTOSHHWH BellecTBa. Kpucrammndeckne u
amopdusie Terna. OOBSICHEHWE CBOWCTB Ta30B, JKUAKOCTEH M TBEPABIX TEN HA OCHOBE MOJIOKEHHH
MOHeKYHHpHO-KHHeTquCKOfI TCOPUH. CMauuBaHue u KanmnuJJIAPHBIC ABJICHUA. TermnoBoe pacinpeHue 1
cKaTHe.

Temmeparypa. CBsi3b TeMIEpaTypsl CO CKOPOCTBHIO TEIUIOBOTO MBIDKEHHUS YaCTUIl. BHYyTpeHHss
sHeprus. CrocoObl M3MEHEHUs] BHYTpEHHEM 3Hepruu: Tersonepenada M coBeplieHue padoTel. Bumisl
TCIUIoNEpCAavImn: TCIJIONMPOBOAHOCTh, KOHBEKIUA, U3JTYyYCHUC.

KonuuecTBo TemnoTsl. Y aenbHas TEIIOEMKOCTh BellecTBa. Termioo0MeH U TEIJIOBOE PABHOBECHE.
YpaBHeHue TeruioBoro Oananca. [lmaBneHwe W OTBep/eBaHHE KPUCTAJUIMYSCKUX BEIIECTB. Y eIbHAS
TernoTa TuiaBneHus. llapooOpazoBanue u koHaeHcanusi. Vcnapenue. Kumnenwe. YnenpHas Teriora
nmapooOpa3oBaHusl. 3aBUCUMOCTh TEMITEPATYPhI KHIIEHUS OT aTMOC(HEPHOTO JIABICHUS.

BrnaxxHocTh Bo3yxa.

DHeprus ToIMBa. Y IeJibHas TEIIoTa CrOpaHusl.

[IpuaTuner padoTs! TemwtoBeix nBuratenei KIIJ| temmoBoro asurarens. TerioBwsle ABUTATETH U
3alInTa OKPY>Karomieil cpebl.

3akoH COXpaHCHUA U NPEBPAICHUA DOHEPTUU B TCILJIOBBIX ITPOLICCCAX.

Hemoncmpayuu.

HaGmroeHre OpoyHOBCKOTO JIBUKCHUSI.

Hab6mronerne muddysum.

HaOmronenue SBIEHUI CMauynBaHus U KalWJUISIPHBIX SIBJIICHU.

HabGnronenne TeIIoBOro pacimmpeHus Te.

N3meHnenue JaBJICHHUA ra3a 1npu U3SMCHCHHUU O6’LéMa 1 Harp€BaHWU WM OXJIAXKJACHUU.
IIpaBuna uaMepeHus TemrnepaTypsbl.

NouswNe

BI/IZ[I:I TCIUIONIEpCAaYn.



8. OxyaxkJeHre Mpyu COBEPIICHUN PaOOTHI.

9. HarpeBanue npu COBEpPIICHNH paOOTHI BHEITHUMH CHIIAML.

10. CpaBHeHUe TEIUIOEMKOCTEN Pa3TMIHBIX BEIIECTB.

11. HaOaroneHue KATICHUS.

12. HaGmroieHue MOCTOSHCTBA TEMIIEPaTyPhl P TUIABJICHHN.

13. Mojenu TeIUIOBBIX IBUIaTENICH.

Jlabopamopnuie pabomost u onvinol.

1. OmbITHI MO OOHAPYKEHHUIO NEHCTBUS CHII MOJICKYJISIPHOTO TTPUTSKEHHS.
OnbITHI IO BBIPAIIMBAHHIO KPUCTAJUIOB TIOBAPEHHOI COJIM MK caxapa.
OMNBITH IO HAOIOACHHUIO TETUIOBOTO PACIITUPEHUS Ta30B, YKUIAKOCTECH U TBEPIBIX TEI.
OnpeneneHne qaBJIeHUs BO3IyXa B OAJUIOHE LITPUIIA.

vk wnN

OmBITHI, IEMOHCTPHPYIOIINE 3aBHCUMOCTh JABIICHUSI BO3AyXa OT €ro o0béMa W HarpeBaHUs
WJIH OXJIQKICHUSL.
6. IIpoBepka THMNOTE3Bl JUHEHHOW  3aBUCHMOCTH JJIMHBI  CTOJOWKA  JKHUAKOCTH B
TEPMOMETPUYECKOH TPyOKe OT TeMIepaTyphl.
7. Habmonenne n3MeHeHHs] BHYTPEHHEH SHEPTHH Tejla B pe3yNbTaTe TeIulonepeaadd u padboTsl
BHEIIIHUX CHJL.
8. HccrnenoBanue siBiieHUS TEII0O0OMEHA MPU CMEITMBAHUU XOJIOAHOHN M TOPsiYei BOJIBL.
9. OnmnpeneneHne KOTUYECTBA TEIUIOTHI, MOJIYYSHHOTO BOJOH TpPH TEINIOOOMEHE C HarpeThIM
METaJUIMYECKUM LIUJTUHAPOM.

10. Onpenenenue yaenabHON TEIIIOEMKOCTH BEIIECTBA.

11. HMccnenoBanue nporiecca UCTIapeHMs.

12. OmpenesneHrne OTHOCUTENBHOM BIAYKHOCTH BO3/yXa.

13. OnpeneneHue yaenbHON TEIUIOTHI IJIABICHUS JIbA.

Pasznen 7. dnekTpuyeckue U MAarHUTHbIE SIBJIEHUSI.

Onextpusanus Tel. [[Ba poma dIEeKTPUIECKUX 3apsaoB. B3anMoaeiicTBre 3apsHsKeHHBIX Tell. 3aKOH
Kynona (3aBHCHMMOCTH CHJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX TET OT BEJIWYHMHBI 3apsIOB M PAaCCTOSHUS
MEXJly TeIaMH).

OnexTtpuyeckoe mnone. Hampsok€HHOCTh 3nexTpudeckoro mois. [lpuHnun cynepno3unuu
AIIEKTPUYECKUX MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenun snextprudeckux 3apsAaoB. DIEeMEHTapHBIN 3JIeKTpuueckuil 3apsa. CTpoeHue aToma.
[IpoBoIHUKM U JUANIEKTPUKH. 3aKOH COXPAHEHHUS DIEKTPUUECKOIO 3apsa.

ONEKTPUUECKUI TOK. YCJIOBHUS CYILIECTBOBAHMS ANEKTPUUECKOrO TOKA. MICTOYHUKH MOCTOSIHHOTO
ToKa. JIelcTBHS 3MEeKTpUYecKoro Toka (TEIIoBOe, XMMHYECKOE, MarHWTHOE). DIEKTPHUECKHH TOK B
JKUIKOCTSIX U ra3ax.

Onextpudeckas menb. Cuina Toka. DJeKTpuieckoe HampspkeHne. CONMpOTHBIICHHE TPOBOIHHKA.
VYaensHoe compoTuBieHne BemiecTBa. 3akoH Oma jans ywyactka mnenu. IlociemoBartensHoe U
MapajuieIbHOE COEAMHEHNE TPOBOAHHUKOB.

Pabota m MOWIHOCTH 3JeKTpHuYecKoro Toka. 3akoH Jxoymns—JleHIa. DIEKTpUUECKHE LENH |
MOTPeOHTENN SIEKTPHUUECKON SHEprur B ObITy. KOpoTKOE 3aMBIKaHME.

ITocrosiHHbIE MarHuThl. B3auMoAeicTBUE NMOCTOSIHHBIX MarHUTOB. MarHutHoe nojie. MarHutHoe
noJsie 3eMJIM U €ro 3HadyeHue Ui KU3HU Ha 3emie. OnbplT Opcreaa. MarHuTHOE IMoJie JIEKTPHIECKOTo
ToKa. [IpumMeHeHne JIeKTPOMarHuToB B TEXHUKE. J[eiCTBME MarHUTHOTO MOJS Ha MPOBOJAHHUK C TOKOM.
DNEKTPOJIBUraTENb MOCTOSIHHOIO TOKA. Mcronb30Banue 31eKTpoABUraTeseil B TEXHUUECKUX YCTPOMCTBaxX
Y Ha TPaHCIIOPTE.

Omneitel @apanes. SIBieHue 31eKTpOMarHUTHOW MHAYKUuU. [IpaBuno JleHna. DnekTporenepaTop.
Crioco0bl TONMYYEeHHS JIIEKTPUYECKON OSHEPruu. DIEKTPOCTAHIMH Ha BO30OHOBIISIEMBIX HCTOYHHKAX
SHEpPrUu.

Hemoncmpayuu.



OnexTpuzanus Tel.

JIBa poja 3NeKTPUUECKUX 3apsAI0B U B3aUMOJCHCTBUE 3apSHDKEHHBIX TEL.
YeTpolcTBO U IEUCTBUE ANEKTPOCKOIA.

OnexTpocTaTu4ecKas HHAYKIUS.

3aKOH COXpaHEHHUS JIEKTPUUECKUX 3apsI0B.

[IpoBOAHVKH W TUAIEKTPHUKH.

MoaenupoBaHue CUIIOBBIX JIMHUM SJIEKTPUUECKOTO OIS,

VlcTOYHHUKY OCTOSIHHOTO TOKA.

Lo N WN R

JlefcTBUS AIEKTPUUYECKOrO TOKA.

=
o

. DNeKTpUUYECKUH TOK B )KUIKOCTH.

[y
[y

. T'a30BbIi1 pa3ps.

=
N

. I3aMepenne cuiibl TOKa aMIIepMETPOM.

=
w

. I/I3MepeHHe QJICKTPUYCCKOI'O HAMIPSAKCHUA BOJIbTMETPOM.

[N
o

. PeocraT 1 marazun COHpOTHBJ’IGHHfI.

=
ul

. B3auMoelicTBuEe ITIOCTOSHHBIX MAarHUTOB.

[EEY
(e)}

. MO,Z[GJ'H/IpOBaHI/IC HCBO3MOKHOCTHU pa3aCJICHUS ITOJIOCOB MarHuTa.

=
~N

. MOI[CHI/IpOBaHI/Ie MAarHUTHBIX MOJICH MOCTOSHHBIX MAarHUTOB.

[EEY
(o]

. OmbIT Dpcrena.

=
Ne]

. MaruuTHOe mose Toka. DIECKTPOMArHuT.

N
o

. HeﬁCTBHe MAarauTHOrO IoJid Ha MPOBOJHHUK C TOKOM.

N
=

. SHCKTPOILBI/IF aTCJIb IIOCTOSAHHOI'O TOKA.

N
N

. I/ICCJ'Ie,Z[OBaHI/Ie SIBJICHUSA BHGKTPOMaFHI/ITHOfI WHAYKIUHA.

N
w

. Onpiter Papajes.

N
N

. 3aBUCHMOCTH HaITpaBIEHUS HHIYKIIMOHHOTO TOKA OT YCIOBUH €r0 BOSHUKHOBEHUSI.
25. DreKkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie padomul u onvimel.

OnbBITHI 10 HAOJIOACHHIO JICKTPU3AIIMH TEJ MHAYKIIUEH U MIPH CONPUKOCHOBEHUH.
HccnenoBanne nedCTBUS 3JIEKTPUIECKOTO TIOJS HA TPOBOIHUKY U TUIIIEKTPHKH.
COopka u mpoBepKa pabOTHI AMEKTPUICCKON TN TOCTOSHHOTO TOKA.

Usmepenne u perynmpoBaHne CHITBI TOKA.

N3mMepenue u peryupoBaHue HaNpsKCHUS.

o Uk wnN e

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYLIETO Yepe3 PE3UCTOP, OT CONPOTHUBICHMS

pe3ucTopa U HallpsKEHUS Ha PE3UCTOPE.

7. OIBITHI, 1EMOHCTPUPYIOLINE 3aBHCUMOCTbh JIEKTPUYECKOTO COIPOTHUBIICHUS NMPOBOIHHKA OT
€ro JUTMHBIL, IUIOIIA U MTONEPEYHOT0 CeUeHHs U MaTepHaa.

8. IlpoBepka mpaBWia CIIOKEHHUS HANpPSHKEHUH IPU IOCIEAOBATENbHOM COEAMHEHUM JBYX
PE3UCTOPOB.

9. IlpoBepka npaBuiia Al CUIIBI TOKA MIPH NAapaJUIETIbHOM COSIMHEHNU PE3UCTOPOB.

10. Onpenenenue pabOTHI HIEKTPUUECKOTO TOKA, HAYILErO Yepe3 Pe3nucTop.

11. OmnpeneneHre MOUTHOCTH 3IEKTPUUECKOTO TOKA, BBIAEIAEMON Ha pe3UCTOpE.

12. HccnenoBaHue 3aBUCUMOCTHU CHJIBI TOKA, HAYILIETO Yepe3 JIaMIIOUKy, OT HAIIPSKEHUS Ha HEH.

13. Omnpenenenne KIIJl HarpesaTens.

14. VccnenoBaHue MarHUTHOTO B3aUMOJEHCTBHSI IOCTOSIHHBIX MarHUTOB.

15. M3yueHne MarHUTHOTO MOJISl IIOCTOSIHHBIX MarHUTOB IPU X 00BEIMHEHUH U Pa3AeICHUH.

16. HccaenoBanue AEWCTBUS IEKTPHUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbIThl, AEMOHCTPHPYIOLINE 3aBHCUMOCTh CHJIBI B3aUMOJECHCTBUS KaTYIIKH C TOKOM H
MarHyTa OT CHJIBI TOKA U HalpaBJIeHUs TOKa B KaTYIIIKe.

18. M3y4yenue aelcTBUS MarHUTHOT'O TI0JIsI HA IPOBOJHUK C TOKOM.



19. KoHcTpyupoBaHue 1 u3ydeHre paboThl JIEKTPOABUTATES.

20. Nzmepenune KII/] anexkTpoaBUraTeIbHON YCTAaHOBKH.

21. OmBITH TIO UCCIIEIOBAHUIO SBIEHUS 3JEKTPOMArHUTHON MHAYKITUH: MCCIeI0BaHIE H3MEHEHUH
3HAYCHHWA U HaIllpaBJICHUA UHAYKIHOHHOI'O TOKA.

9 KJIACC

Paszpnen 8. Mexannueckue siBJICHUS.

Mexanndeckoe JABIKeHHE. MarepuaipHas Todka. Cucrema otcuéra. OTHOCHTENBHOCTD
MEXaHMUYECKOTO JIBMKEHUs. PaBHOMEpHOE MpsaMoJIMHEeHOe ABMKeHue. HepaBHOMepHOE NMPSAMOJIMHENHOE
nBwkeHne. CpeHsst 1 MTHOBEHHasi CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JIBHKEHHUU.

Yckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe jaBikeHue. CBoOomHoe mnageHue. OmbIThI
lanunes.

PaBHOMepHOE ABIKeHHE N0 OKpykHOCTH. Ilepuon u wacrora oOpamienus. JluneiiHas u yrioBas
ckopoctu. LleHTpocTpeMUTeNnbHOE YCKOPEHHE.

[IepBbiii 3axkoH Hbiorona. Bropoir 3akon HerooTtona. Tperuit 3akoH Herotona. Ilpunnun
CYNEPIIO3ULIUU CHUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: Cujla TPEHHUSI CKOJIBKEHHS, CHJIa TPEHHs IOKOS,
JIpyrue BUABI TPEHHUS.

Curna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpPEHHE CBOOOAHOTO mMmaaeHus. [IBmkenue
rraneT BokpyTr Comnnina. [lepBas kocMudeckast cKopocTs. HeBecOMOCTh 1 mieperpy3Ku.

PaBHOBecue MarepuaabHOH TOukd. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO Teia C
3aKpeIIEHHON OChIO BpalieHusl. MoMeHT cuibl. LIeHTp TshkecTH.

Nmnynsc Tena. MU3Menenne nmmnyisca. Mnysbse cuibl. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE
JIBKEHUE.

Mexanndeckass pabota 1 MOIIHOCTE. PaboTa cui TsbkecTH, ynpyrocTd, TpeHusl. CBA3b SHEPrHH U
pabotsl. [loTeHnanbHas sHeprus Tena, NOJHATOrO HaJl MOBEPXHOCThIO 3eMin. [loTeHnanpHas SHeprus
ckaroi mnpykuHbel. Kunetnueckas sHeprusi. Teopema O KMHETHMUECKOW SHEPrUU. 3aKOH COXpPAHEHUS
MEXaHUYECKOU SHEPIUU.

Hemoncmpayuu.

1. HaGmroneHue MEXaHHYECKOTO JBM)KEHUS TeJla OTHOCHUTENIFHO Pa3HBIX TE OTCUETA.

2. CpaBHeHHUE ITyTeH U TPACKTOPUNA JBUKEHUS OTHOTO U TOTO K€ TeJIa OTHOCUTEIBHO Pa3HbIX TEJ
oTcuéra.

N3Mepenne ckopocTH U YCKOPEHUS PSIMOJIMHEHHOTO IBUKEHUSL.
HccnenoBanre npu3HakoB paBHOYCKOPEHHOTO IBUKEHUSL.
Habnronenue ABMXEHUS Tena O OKPYKHOCTH.

o vk~ Ww

Habmonenrne MexaHM4YeCcKuX SIBICHUH, MPOUCXOIIMINX B cucTeMe oTcuéra « Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBIDKEHUH OTHOCUTENFHO KaOMHETa (hU3UKU.
3aBUCHMOCTh YCKOPEHHUS T€Ia OT MACCHI Tella U JISHCTBYIOIIEeH Ha HETO CHIIBL.
Habnronenue paBeHcTBa CHJI TP B3aUMOACHCTBHUHU TeTl.

9. H3meHeHwne Beca Tema MPH YCKOPEHHOM JBIKEHUH.

10. Ilepenaya nMmysbsca Npu B3aUMOJENCTBUN TEII.

11. IIpeoOpa3oBaHMU SHEPTHH ITPU B3ANMOICHCTBUAN TEIT.

12. CoxpaHeHue uMITyJibca IPU HEYIPYTrOM B3aUMOJICUCTBUH.

13. CoxpaHeHHe UMITYJIbCa PH a0COTFOTHO YIIPYTOM B3aWMOIEHCTBHH.

14. HaOnroneHue peakTHBHOTO JABYKEHUS.

15. CoxpaHeHre MEXaHUYECKON 3HEPTUHU TPH CBOOOTHOM Ma/ICHUH.

16. CoxpaHeHHe MEXaHHYECKOW PHEPTHUU TPU JABMDKEHUH TeNa MOJT IEHCTBUEM MPYKUHBI.
JlabopamopHnuie pabomot u onvimol.



1. KoHcTpyupoBaHHe TpakTa JJisi pa3roHa M JajbHEWUIIEr0o PaBHOMEPHOTO JIBHKCHHS IapHKa
WJIN TCJICKKHU.

2. OmpenencHue CpeHEN CKOPOCTH CKOJBKEHUS OpycKa WM JABMXKCHUS IIApUKa 110 HAKIOHHOM
TJIOCKOCTH.

3. OnpeneneHre yCKOPEHUs TeIa MPH PABHOYCKOPSHHOM JIBHXKSHHH 10 HAKJIOHHOM TIOCKOCTH.

4. HccrnenoBaHue 3aBUCHUMOCTH IyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM JBIDKEHUHM 0e€3
HayaJbHON CKOPOCTH.

5. IlpoBepka rumoTe3sl: €CJIM IPU PABHOYCKOPEHHOM JBIDKEHUM 0€3 HayallbHOW CKOPOCTH MYTH

OTHOCATCA KaK psaa HEUETHBIX Yuceyg, TO COOTBETCTBYIOIIMUEC TMPOMECKYTKH BPEMCHU

OJIMHAKOBBI.

HCCJ’ICI{OBaHI/IC 3aBUCUMOCTHU CWJIBLI TPCHHA CKOJIBKCHUA OT CHUJIbI HOPMAJIbHOI'O JaBJICHUS.

OnpeneneHre KO3PGUIMEHTA TPEHUS CKOJIBKCHUS.

OnpeneneHne KECTKOCTH MPYIKUHBI.

© o N o

OmnpeneneHue pabOTHI CUIIBI TPEHUS MIPU PaBHOMEPHOM JBIDKCHUU TeJa MO TOPU30HTAIBHOM
MIOBEPXHOCTH.
10. Onpenenenrie pabOTBI CHJIBI  YIPYTOCTH TIpH TOOBEME Tpy3a C HCIOIH30BAHUEM
HETIOJIBUKHOT'O U ITOJIBHYKHOTO OJIOKOB.

11. N3ydeHue 3aKoHa COXpaHEHUS SHEPTHUU.

Pa3znen 9. Mexannueckue KoJje0aHUsI U BOJIHBI.

KonebarensHoe aBwxkenue. OCHOBHBbIE XapaKTEPUCTHKH KOJeOaHWU: TEpPUOJ, YacTOTa,
amMIuuTya. MaTeMaTH4ecKuii U NPYKUHHBIA MasTHHKH. [IpeBparieHue 3HEpPTUU MpU KOJIeOATETHhHOM
JBKCHUU.

3aryxarome KoneOanus. BwiHYyXIeHHbIE KoneOaHus. Pe3zoHanc. MexaHWYecKre BOIHBI
CpoiicTBa MeXaHUYeCKUX BOJH. IIpofosibHbIE W MONEpEeYHble BOJHBL. J[IMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4ecKue BOJIHbI B TBEPIOM TeJl€, CECMHYECKHUE BOTHBL.

3Byk. ['poMkocTs 3ByKa 1 BeicoTa TOHA. OTparkeHue 3ByKa. HGPa3ByK H yIbTpa3ByK.

Hemoncmpayuu.

Hab6nronenne xonebaHuii TeJ MO/ ASHCTBUEM CHITBI TSDKECTH M CHUTBI YIIPYTOCTH.
Habmonenne konebanwmii Tpy3a Ha HUTH U Ha TIPYXKHUHE.

Habmonenne BoIHYKIEHHBIX KOJeOaHUI 1 pe3oHaHca.

PacnipocTpanenre mpog0TbHEIX U MONEPEYHBIX BOJH (HAa MOJIENH).
HabGnronenne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHIL.

o Uk wnNeE

. AKycTHYECKHH pE30HaHC.
JlabopamopHuie pabomot u onvimol.
1. Onpexenenue 4YacTOTHI U MEpUoJia KOIEOaHUH MaTEMaTHYECKOTO MasiTHAKA.
2. Ompenenenne 9acTOTHI M NIEPHOIa KOJIEOaHUH TPY>KUHHOTO MasiTHUKA.
3. MHccnenoBanue 3aBUCHMOCTH THEepHOAa KOJNEOAHWH MOABEHIEHHOTO K HUTH Tpy3a OT JUIMHBI
HHUTH.
4. UccnenoBaHue 3aBUCHMOCTH MEPUOJIa KOIeOaHUH MPYKUHHOTO MasiTHUKA OT MacChl Tpy3a.
5. IlpoBepka HE3aBHCHMOCTH Teprojaa KoieOaHWi Tpy3a, MOABENIEHHOTO K HUTH, OT MAacChl
rpysa.
6. OmNBITEL, EMOHCTPUPYIONIUE 3aBHCUMOCThH TEpHOJa KOIeOaHWH MPYKWHHOTO MasTHUKA OT
MAaccChl Tpy3a U )KECTKOCTH MPYKHUHBIL.
7. H3mepeHue ycKOpeHUs CBOOOIHOTO MaJICHHUS.
Paznen 10. DjekTpoMarHuTHOE MoJje ¥ 3JIeKTPOMATHUTHbIE BOJHBI.
ONEKTPOMATHUTHOE TOJe. ODJNEKTPOMarHUTHBIE BOJHBI. (CBOWCTBAa DJIEKTPOMArHUTHBIX BOJIH.
Ixana QJICKTPOMArHMTHBIX BOJIH. Wcnonp3oBanue QJICKTPOMArHMTHBIX BOJIH JJIA COTOBOM CBSI3H.
OnexkTpoMaruuTHas mpupojaa ceera. CKopocTh cBeTa. BomHOBBIE CBOICTBA CBETA.
Hemoncmpayuu.



1. CaoiicTBa 3JEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvinol.

1. N3ydeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOWIIHHOTO TenedoHa.

Pa3nen 11. CBeToBbIe siBJIEHMS.

JlyueBas monens cera. Mctounuku cBerta. IIpsimonmHeliHOe pacmpocTpaHeHHe cBeTa. 3aTMEHHUS
Counnua u JIynsl. Otpaxenue cBeta. Ilnockoe 3epkano. 3akoH OTpa)keHUs CBETa.

[Ipenomnenue cBera. 3akoH mpenoMieHHUs cBeTa. [lomHOe BHyTpeHHee OTpakKeHHE CBETa.
Hcnonp3oBaHne MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xop mydeit B muH3e. Onrtudeckas cucreMa ¢oroarniapara, MUKpOCKoma U Teneckomna. [ a3
KaK ONTHYEeCKas cucteMa. bim3opykocTs U 1adbHO30PKOCTb.

Pasnoxxenme Oemoro cera B crnekTp. OmbiTel HproToHa. ClokeHHE CIIEKTPAIBHBIX I[BETOB.
Hucnepcus cgera.

Hemoncmpayuu.
IIpamonuHeiiHOE pacipoCcTpaHEHUE CBETA.
OTtpaxeHune cBeTa.
[Tomy4yenne n300pa’keHHI B IIIOCKOM, BOTHYTOM H BBIITYKIIOM 3€pKaax.
[Ipemomnenwne cBeta.
OnTudecKuii CBETOBO/I.
Xon mydei B coOuparomie JInH3e.
Xox ydell B paccenBaroUIei JIMH3E.
[Tomy4yenne n300paskeHHIA ¢ TTOMOIITHIO JTHH3.
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[Mpuanmn aeficTBus GoToanmnapara, MUKPOCKOIIA H TeJIECKOIA.

10. Mogens riasa.

11. Paznoxxenue 0€N0Oro CBETa B CIEKTP.

12. Iomydenue 6eoro CBETa IPH CI0KEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomout u onvinol.

1. MHccnenoBanue 3aBUCMMOCTH yTJla OTPAXKEHUS CBETOBOTO JIy4a OT yIJia MaJCHUS.
2. UzyueHue xapaKTEpUCTHK N300paKeHHUS IPEIMETa B INIOCKOM 3epKalie.

3. MHccnegoBaHue 3aBUCMMOCTH YIJIa MIPEIIOMIICHHSI CBETOBOIO JIy4ya OT yIJIa MaJCHUs HA TPaHULE
«BO3AYX—CTEKIIO».

[Mony4enue nzoOpaxxeHni ¢ TOMOLIBIO COOUPAOIIEH JTMH3HI.

Omnpenenenrie GOKYCHOTO PacCTOSHUS U ONTHYECKOM CHITBI COOMPAIOIIEH JIMH3HI.
OmBITHI IO Pa3I0KEHUIO OEIOTO CBETA B CIIEKTD.

N o v s

OMBITHI [0 BOCTIPHATHIO [IBETA MPEAMETOB MIPU MX HAOIIOACHUH Yepe3 IBETOBbIC (QUIIBTPHI.

Pasz[en 12. KBanTOBBIC SIBJICHMS.

Onwitel Pesepdopna w mmanerapHas moxens atoma. Mogenbs aroma bopa. Hcmyckannme u
MOTJIOIIeHNE cBeTa aTOMOM. KBaHTEI. JIMHENYaTble CIEKTPBI.

PamnoaktuBHOCTE. Anb(a, OeTa- W ramma-m3nydeHus. CTpoeHHe aTroMHOTO sapa. HyximonHas
MOJIeJ b aTOMHOTO sipa. MzoTtomel. PagroaktusHble ipeBpamenus. [lepros momypacnana aTOMHBIX siIep.

SnepHple peakiuu. 3aKOHBI COXPAHEHHS 3apsiIOBOTO M MAacCOBOTO YHCEN. OHEPrHus CBS3U
aTOMHBIX szaep. CBs3p Macchl M dHeprud. Peakunm cunHTe3a u geneHus anaep. VICTOYHHMKH SHEPTHH
CounHuia 1 3BE37.

SnepHas sHepreruka. JleiicTBUS paJluOaKTUBHBIX U3JIy4EHUH HA KUBbIE OPraHU3MBL.

Hemoncmpayuu.

1. CnexTpsl U3Ty4YeHHs U NOTJIOIMIEHUS.

2. CnoexTpsl pa3IUYHBIX Ta30B.

3. Cmektp Bogopoja.

4. HalGmoneHne TpekoB B kKamepe Bunbcona.



5. Pabora cuéTunka HOHU3UPYIOLINX H3TyYeHUH.

6. Perucrpanus n3aydeHus: IPUPOJHBIX MUHEPAIOB U IPOLYKTOB.

Jlabopamopnuie pabomot u onvinol.

1. HaOxironeHue CIJIOMIHBIX M JIMHEHYAThIX CIIEKTPOB M3IyUYEHUS.

2. UccrnemoBaHue TPEKOB: HW3MEPEHHE OHEPTUM YACTUIBI 110 TOPMO3HOMY TyTH (IO

dhoTorpadusam).

3. H3mepeHue paguoakTUBHOTO (hOHA.

IloBTOpPUTENTLHO-0000IAIOIN I MOYJIb.

[ToBTopHuTENEHO-0000IMAIOMINK MOIYJL TpeAHA3HAueH MAJsl CHCTEeMaTH3alud W 0000IIeHUs
MPEAMETHOTO COACPKAaHHWSA U OMbITAa AEATENBHOCTH, HPUOOPETEHHOrO MpPU HM3YyYEHHWH BCETO Kypca
¢U3MKM, a TaKkKe IS MOArOTOBKM K OCHOBHOMY TOCYAAQpPCTBEHHOMY OJK3aMEHY MO (H3HMKE IS
00yJarouXcs, BRIOPABIINX 3TOT YIESOHBIH MpeIMeT.

IIpy m3yyeHHH HAHHOTO MOAYJS PEAIN3YIOTCA M CHCTEMATH3HPYIOTCS BHIBI AEATEIBHOCTH, Ha
OCHOBE KOTOpBIX OOecrednBaeTcs MAOCTHKEHHE MPEIMETHBIX M METANPEIMETHBIX IUIAHHPYEMBIX
pe3ynbTaToB 00ydeHusi, HOPMHUPYETCSI ECTECTBEHHOHAYYHAs IPaMOTHOCTh: OCBOCHHE HAyUYHBIX METOIOB
WCCIIeIOBaHUS SIBJICHUI TIPUPOJIBI U TEXHUKH, OBIAJICHHE YMECHHUSMH OOBSCHITH (U3MUYECKHE SBIICHUS,
MPUMEHSIS IOTy4YCHHbBIE 3HAHUSI, PElIaTh 33/Ia41, B TOM YUCIIEe KAUeCTBEHHBIE U DKCIIEPUMEHTAIBHBIE.

[MpuHIMITHATEHO JeSTeNbHOCTHBIN XapakTep JaHHOTO pas3/ielia peaiau3yeTcs 3a CUE€T TOro, 4ro
o0yyJarolyecs: BBIOJIHSIOT 33/IaHKS, B KOTOPBIX UM TIPEJIaraeTcs:

Ha OCHOBE IOJYYCHHBIX 3HAHUH pAclO3HABaThb M HAy4YHO OOBSICHATH (pusnveckue sBICHHS B
OKpY KaroIlei MpUpo/e 1 MOBCEAHEBHON JKU3HM;

WCIIOJIb30BaTh HAy4YHbIE METOJbI UCCIEA0BAaHMS (PU3MUYECKUX SIBICHHUH, B TOM YHCIE ISl IPOBEPKU
TUIIOTE3 U [TOJYUYCHUS TEOPETUIECKUX BBIBOOB;

OOBACHATH HayYHBIE OCHOBBI HamOoOJiee BAKHBIX JOCTHXEHUI COBPEMEHHBIX TEXHOJIOTHH, HAaIpuMep,
MPAaKTUYECKOI0 MCIOJIb30BAHMUS PA3IMYHBIX MCTOYHHKOB YHEPTUU Ha OCHOBE 3aKOHA IIPEBPALICHUS U
COXpaHEHUsI BCEX U3BECTHBIX BUJOB YHEPTHUM.



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

I/I3yquI/Ie (I)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O O6H_Iel"0 O6pa30BaHI/I}I HaIlpaBJICHO Ha AOOCTUKCHUC

JIMYHOCTHBIX, MCTAIPCAMCETHBIX U NPCAMCTHBIX 06pa30BaTCJ'IBHLIX PE3yJIbTATOB.

B pesynbrare m3yuenus Qpu3MKM Ha ypOBHE OCHOBHOIO 00mIero oOpa3oBaHHs y 0OydaroIierocs

OyayT chOopMHUPOBaHbI CICAYIOLINE INYHOCTHBIC PE3YIbTAaThl B YACTH:

1) naTpHOTHYEeCKOr0 BOCIUTAHMSA

— IpOSABIICHNE UHTEpECa K UICTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOM (DU3NUecKoil HayKu;

— [IEHHOCTHOE OTHOIIEHHE K JOCTIKEHUSIM POCCUACKHAX YIEHBIX-(DU3UKOB;

2) rpa’KaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

— TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXIEHHWH OOIIECTBEHHO 3HAYMMBIX M 3THYECKHX
po0JIeM, CBSI3aHHBIX C IPAKTUYECKUM MTPUMEHEHUEM JTIOCTHKECHUN (HU3HKH;

— OCO3HAHHUE BAYKHOCTU MOPAJIbHO-3TUYECKUX MPUHILIHUIIOB B ACSITEIBHOCTH YUEHOTO;

3) 3cTeTHYEeCKOT0 BOCIIMTAHMS

— BOCHpUATHE DJCTETHYECKHX KadyecTB (M3MYECKOW HayKu: €€ TapMOHHUYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOT0 MO3HAHUS:

— OCO3HAHHE IEHHOCTH (PM3MYECKOW HAyKH KaK MOIHOTO MHCTPYMEHTA IMO3HAHHS MUpPA, OCHOBHI
Pa3BUTHS TEXHOJIOTHM, BasKHEHIIIEH COCTaBISIONICH KyIbTYPhI;

— pa3BUTHE HAYYHOMH JTF0003HATENFHOCTH, HHTEPECa K UCCIIEIOBATENILCKON A TENbHOCTH;

5) popMupoBaHus KyJbTYpPbl 310POBbSI H IMOLIMOHAIBHOIO 0J1arONOIyYHs:

— OCO3HaHHME LEHHOCTH O0e30MacHOro o0pasza >KMU3HH B COBPEMEHHOM TEXHOJOTHMYECKOM MHUpE,
BaXHOCTH TMpaBWJ O€30MacHOTO IOBEACHHS Ha TPAHCIOpPTE, Ha O0pOrax, C JJNEKTPUYECKUM U
TETJIOBBIM 00OPYZOBAaHHEM B TOMAIIHUX YCIOBHSX;

— chopMHUPOBAHHOCTH HABBIKA PEIICKCUH, TIPU3HAHUE CBOCTO MpaBa HA OMTHOKY M TAKOTO JK€ IpaBa
y IpyTroro 4eJOBeKa;

6) TpyA10BOIr0 BOCIIUTAHMS:

— aKTHUBHOE YydYacThe B pEIIeHUH MPaKTHYECKHUX 3ajgad (B paMKax CEeMbH, O0Opa3oBaTeNbHON
OpraHu3alliy, TOPOoJa, Kpasi) TEXHOJIOTHYECKON U COIMAIFHON HANPaBICHHOCTH, TPEOYIOIMNX B TOM
gucie u GU3nYecKuX 3HaHUH;

— WHTEPEC K MPAKTUIECKOMY U3YUEHUIO IPOECCHi, CBI3aHHBIX C (DU3UKOMH;

7) 3K0JI0rUYeCKOro BOCIIUTAHMS:

— OpHeHTaIus Ha MpUMeHeHne (PU3MYecKuX 3HAHWH IS PelIeHHs 3a/1ad B 00JacTH OKpYKaromien
Cpelibl, IJITAHUPOBAHUS IOCTYTKOB U OLEHKU WX BO3MOKHBIX MOCIEICTBUN I OKPY>KAIOIIEH Cpebl;
— O0CO3HaHHE IMIO0ATFHOTO XapaKTepa SKOJIOTHUECKUX TPOOIJIeM U MyTel UX pelIeHHs;

8) ajanTanuu K U3MEHSIIOIIMMCS YCJI0BUSIM COLUATBHONH M IPUPOIHOI cpebl:

— MOTPeOHOCTh BO B3aWMOJICHCTBUM IPH BBIIOJHEHUH HCCIECIOBAHUN M TMPOEKTOB (HU3NIECKOU
HAINPaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM JPYTHX;

— TMOBBIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPaKTHUECKYIO AeATEIbHOCTD;

— MOTPEOHOCTh B (hOPMHUPOBAHMM HOBBIX 3HAHUM, B TOM 4YHCJIC (OPMYIHPOBATH UJICH, MOHSITHS,
TUIOTE3bI O PU3MUECKUX OOBEKTAX U SBICHUSX;

— 0cO3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acT (hU3UKY;

— IUTAaHUPOBAHHUE CBOETO PA3BUTHUS B IPHOOPETEHUHN HOBBIX (PM3UYECKUX 3HAHH;

— CTpPEMJICHUC aHAJU3UPOBATh U BBISBISTH B3aMMOCBS3H MPHUPOJIbI, OOIIECTBA U SKOHOMUKH, B TOM
YHCIIe C UCIOJIh30BaHNEM (PU3MUECKUX 3HAHUIA,

— OLIEHKa CBOWX JEWCTBUH C YYETOM BIHMSHHS Ha OKPYXKAIOIIYIO CpPely, BO3MOXHBIX TITOOATBHBIX
MOCJIEICTBUH.



METAINPEJAMETHBIE PE3YJIBTATDI

B pesynbpTrare ocBoeHMS MporpaMMbl MO (pU3KKe Ha YpPOBHE OCHOBHOI'O 0OLIEro oOpa3oBaHUs Y
oOyyaromierocsi OyayT cOpMHUPOBAaHB! MeTanpeAMeTHbIE Pe3yJIbTAThI, BKIIOYAIOIIUE TT03HABATEIbHBIC
YHHBEpCalbHble Yy4eOHble JEHCTBUS, KOMMYHHMKAaTHUBHBIC YHHUBEpcalbHble Yy4yeOHBIC JCHCTBHS,
peryJsITHBHBIE YHUBEpCAJIbHbIC yueOHbIE IeiiCTBUSI.

Ilo3naBaTe/bHBbIC YHHBePCAJbHbIC yYeOHbIe qelCTBHSA

ba3oBble Jornueckue aeiicTBUA:

BBISIBIISITH U XapaKTEePU30BaTh CYIIECTBEHHBIE IPU3HAKH OOBEKTOB (SBICHHUIN);

yCTaHABIIMBATh CYNICCTBECHHBIH MPU3HAK KIacCU(PHUKAIWU, OCHOBAHUS IS O0OOMEHUS U
CpaBHEHUS;

BBISIBIISITH  3aKOHOMEPHOCTH W TPOTHUBOpPEUYMS] B paccMaTpuBaeMbIX (akTax, NaHHBIX U
HaOIIOIEHHUAX, OTHOCAIINXCA K (PU3UUECKUM SIBJICHUSM;

BBISIBIISITH TIPUYMHHO-CIICICTBEHHBIE CBSI3W MPU M3YYCHUH (PU3MUYECKHX SBJICHUI U MPOIIECCOB,
JIeTIaTh  BBIBOJBI C HCIIONB30BAaHWEM JEIYKTUBHBIX M WHIYKTUBHBIX YMO3AKITIOYEHHH,
BBIJIBUTATh THIIOTE3bI O B3AUMOCBS3IX (PH3MUCCKUX BEITHUMH;

CaMOCTOSITETTFHO BBIOMPATh CIIOCO0 pemreHus: y4eOHoW (u3ndeckoi 3amaun (CpaBHEHHE
HECKOJIbKMX BapHAaHTOB PEIICHUs, BHIOOP HaHOOIee MOIXOISIIET0 ¢ YIETOM CaMOCTOSTEIBHO
BBIZICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeabCKHe JeHCTBHS:

WCTIONIb30BaTh BOMPOCH! KaK MCCIIEA0BATENbCKHI HHCTPYMEHT TIO3HAHUS;

MPOBOJIUTH TIO CAMOCTOSITENBHO COCTABICHHOMY IUTaHY OIBIT, HECIOXKHBIN (QU3nuecKuit
SKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBaHNE (PH3NIECKOTO SBICHUS;

OIICHWBaTh Ha MPUMEHHMOCTh M JIOCTOBEPHOCTh WH(POPMAIHMIO, TMONYyYESHHYIO B XOJIe
WCCIIEIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOSITENTFHO (OPMYTHPOBaTh OOOOMIEHUS W BBIBOABI IO pE3yJIbTaTaM IMPOBEAEHHOTO
HaOJFOICHWSI, OTIBITA, UCCIICTOBAHUS;

MPOTHO3MPOBAThH BO3MOXKHOE [albHEWIee pa3BUTHE (U3NIECKUX TIPOIECCOB, a TaKKe
BBIJIBUTATh MPEJIITOJIOKEHHUS 00 UX PA3BUTUH B HOBBIX YCJIOBUSX U KOHTEKCTaX.

Padora ¢ nndopmanueii:

MPUMEHSATH Pa3IHYHbIC METO/IbI, HHCTPYMEHTBI U 3aIpOCHI MIPU MOUCKE U 0TOOpe nHpopManuu
WM IaHHBIX C YUETOM MpPEeI0KEHHOHN yueOHOW GU3NUECKOr 3a1auu;

aHaJM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETHPOBATH HHPOPMAIHIO PA3ITUYHBIX BUJIOB U
(bopmM mpezncTaBIeHus;

CaMOCTOSITETIbHO ~ BBIOMpaTh ONTUMalbHYyl0 (opMy IpeAcTaBieHus HHpopMauuu U
WTIOCTPUPOBATH pelliaeMble 3a7a4y HECIOKHBIMHA CXEMaMH, AdarpaMMaMi, HHOH rpaduKoi 1
UX KOMOMHAIHSAMHU.

KoMMmyHHMKaTHBHBIE yHUBEpCaJbHbIe YueOHbIe 1eiicTBUS:

B Xoze 00CYXIeHHsI y4eOHOTO MaTepuala, pe3yJabTaToB Tab0paTOPHBIX pabOT U MPOSKTOB
3aJlaBaTh BOTIPOCHI MO CYIIECTBY OOCY)KIaeMO# TeMbl U BBICKA3bIBaTh HJICH, HAllCJCHHBIC Ha
pelleHre 3a/1a41 ¥ o/iepKaHne O1aroxenaTelbHOCTH OOIICHUS;

COIIOCTaBJIATE CBOU CYXACHHA C CYXICHUAMHU APYTUX YYAaCTHHUKOB AHaJiora, 06H3py>KI/IBaTI)
pa3iuue U CXOJCTBO MO3UIIMIA;

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

MyOJIMYHO TIPENCTABIATh PE3YIbTAThl BBITIOJHEHHOTO (PM3UYECKOTO OIBITa (IKCIIEPUMEHTA,
HCCJICIOBAHUS, TIPOCKTA);



MOHUMAaTh M HCIIOJIb30BAaTh IPEHMYIIECTBA KOMAHIHOW M HHIUBHIYaJbHOM pPabOTHI NpH
pelIeHuN KOHKPETHOH (U3NIeCcKOoil MpoOIeMsr,

NPUHUMATh LEJIM COBMECTHOH AEATEIIbHOCTH, OPraHU30BBIBATh ACUCTBHSA 10 €€ NOCTHKEHHUIO:
pacrpenensTb poyid, o0CYXIaTh HMPOLECCH U pe3yJbTaThl COBMECTHOM paboThl, 006001maTh
MHEHHS HECKOJIBKUX JIIOJIEH;

BBITMIOJHATh CBOIO YacThb palOThI, JOCTHras KadecTBEHHOTO pe3yibTaTra IO CBOEMY
HaIpPaBICHUIO U KOOPAUHUPYS CBOU ACHCTBUSA C IPYTMMHU WiICHAMH KOMaH/bI;

OIICHWBATh KAaueCTBO CBOETO BKJIaJa B OOMMH MPOIYKT MO KPHUTEPHSIM, CAMOCTOSTEIHHO
c(hOopMyNHPOBaHHBIM yYaCTHUKaMHU B3aUMOJACHCTBHSI.

PeryasiTuBHbIE yHMBepcabHbIe yieOHbIe NeliCTBHS

Camoopranusamnusi:

BEISBJISITH TIPOOJIEMBI B JKM3HEHHBIX W YYEOHBIX CHTyalHsAX, TPEOYIOMHMX I pemIeHUs
(hM3UYeCcKUX 3HAHMIA,

OpPUEHTHPOBATHCSA B PA3NUYHBIX MMOAXO0JAX MPUHATHS PElIeHUH (MHAWBHIYaTbHOE, MPUHSATHE
pelIeHus B IpyIe, MpUHATHE PEIIeHUH TPYIIOoi);

CaMOCTOSITETIFHO ~ COCTAaBNIATh QITOPUTM pemieHus (u3uydeckod 3agadud  WIM  TUIaHa
WCCIIEIOBaHMS C YYE€TOM UMEIOIIHUXCS PECypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpearacMble BapUaHThl PELICHUH;

ZleaTh BRIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTpOJ’Ib, 3MOLIMOHANbHDbII HHTEJNJIEKT:

JlaBaTh aICKBATHYIO OLEHKY CUTyalllU U IpearaTh IaH €€ N3MEHEHMS;

OOBSICHATh TPUYMHBI JOCTHXXCHHUS (HEJOCTHXKCHHUS) Ppe3yJbTaTOB NESTCIBHOCTH, JaBaTh
OIIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBHI B JAEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOTHEHHS (PH3HUECKOTO
WCCIIEJIOBAaHUSI WM TMPOEKTa) HA OCHOBE HOBBIX OOCTOATENHCTB, M3MEHHBIIUXCS CHTYAIlHi,
YCTaHOBJIEHHBIX OITMOOK, BOSHHUKIIIUX TPYIHOCTEH;

OIICHHUBATh COOTBETCTBUE PE3yJIbTATa LIETH U YCIOBUAM;

CTaBHUTH ce0s1 HA MECTO JPYroro 4YelioBeKa B XOJ€ CIopa WM JUCKYCCHM Ha Hay4dHYIO TEMy,
MMOHMMATh MOTHUBBI, HAMEPEHMUSI U JIOTUKY APYTOTO;

MpU3HABaTh CBOE MPaBO Ha OIIMOKY MPH PEIICHUH PU3MYECKHX 3a/1a4 WIH B YTBEPKACHUIX Ha
Hay4YHBIE TEMBI M TAKOE YK€ MPaBO JPYTOTo.

INPEJMETHBIE PE3YJIbTATBI

K koHIy oOyueHust B 7 KJacce mpeIMETHBIC pe3yJibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXaTh

c(OPMUPOBAHHOCTh Y O0YYAIOLIUXCSI YMEHUIH:

HUCIIOJIB30BAaTh IIOHATHA: (1)I/I3I/I‘ICCKI/IG N XUMHUYCCKHUEC SBJICHHA, Ha6JIIOZIeHI/Ie, OKCIICPUMCHT,
MOACIb, TUIIOTE3a, CAUHUIIBI (1)I/ISI/I‘ICCKI/IX BCJIMYMUH, aTOM, MOJICKYJIa, arpe€raTHbIC COCTOAHUA
BemecTBa (TBEPHOE, JKUIKOE, Ta3000pa3HOE), MEXaHWYECKOE MBIDKCHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSMOJIMHEHHOE), TPAcKTOpHUs, pPaBHOACUCTBYIOIIAs CcuHia, Aedopmanus
(ynpyrasi, muiactTudeckas), HeBECOMOCTb, COOOIAIOIINECS COCYIb;

pasnuuath sBiAcHHUA (quddy3us, TEIIOBOE JBH)KCHHE 4YacTHI[ BEIIECTBAa, PaBHOMEPHOE
JIBIDKCHHE, HEPABHOMEPHOE JIBIDKCHHE, HHEPITHSI, B3aUMOJICUCTBHE Tell, PABHOBECHUE TBEPIBIX
TeJN C 3aKPeTUIEHHON OCBIO BpAIllCHHUs, Mepeada JaBlIeHUsT TBEPIBIMU TEIAMH, KHUIKOCTIMH U
ra3aMmu, atMocepHoe JaBJCHUE, TUIaBaHHE Tell, MPEBPAICHUS MEXaHHYECKOH SHEPrHu) Io
OIMUCAaHUIO HUX XaPaKTCPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIINX JTaHHOC
¢du3nUecKoe SBJICHNE;



pacro3HaBaTh NPOSBICHNE M3YyUEHHBIX (H3MYECKUX SIBICHUH B OKPYXKAIOIMIEM MHPE, B TOM
yrcne (Qu3nyueckue SBICHUS B MPHUPOJIE: MPUMEPHI ABIDKEHUS C Pa3TMYHBIMH CKOPOCTSMH B
KUBOW W HEXHWBON TpUPOAE, NEHCTBHE CHIIBI TPEHHS B NPUPOAEC M TEXHHUKE, BIIUSHHE
aTMoc(epHOTO JaBJieHUs] Ha )KUBOW OpPTaHHW3M, IUIaBaHUE PBIO, PhIUard B Telle YellOBeKa, MpH
3TOM TEPEBOAUTH MPAKTUYECKYIO 3a/lady B yUeOHYI0, BBIICNSATH CYIIECTBEHHBIC CBOWMCTBA
(mpu3HakK) PU3NYECKUX SIBIICHUH;

ONMCHIBATh HW3yYCHHBIC CBOWCTBA Tell M (DU3MUECKHE SIBICHUS, HCIONB3Ys (DHU3NUECKUE
BEITMYMHBI (Macca, 00bEM, TNIOTHOCTh BEIIECTBa, BPEeMs, MyTh, CKOPOCTh, CPEIHSAS CKOPOCTH,
CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC TeNa, CHIIa TPeHHA, JaBieHue (TBEPAOTO Tena, KUIKOCTH,
ra3a), BRITAJIKUBAIONIAs CHJIa, MEXaHH4YecKas paboTa, MOIIHOCTb, TNIEYO CHIIBI, MOMEHT CHJIBI,
KOX(UIMEHT MOJIE3HOTO NEHCTBHUS MEXaHU3MOB, KHHETHYECKas W MOTEHIIMAIbHAS YHEPTHs),
MpH ONMHCAaHUHU TPABWIBHO TPAKTOBATh (DU3WYECKHUI CMBICT HCIIOIB3YEMBIX BEIHYWH, WX
0003HAaYCHUST U CTUHHLBI (PU3MUECKUX BEJIHYMH, HAXOAUTh (DOPMYJIBI, CBS3BIBAIOIINE TAHHYIO
(U3NUECKYIO BEJTMYMHY C IPYTUMH BETMUMHAMU, CTPOUTH TPpa)uKU U3yYCHHBIX 3aBUCUMOCTEH
(PU3NYECKUX BEIIHYUH;

XapaKTepHU30BaTh CBOWCTBA TeJ, (pU3MUECKHE SBICHMS M TPOLECCH, HCIONb3Ys MpaBuia
CIOXKEeHHsA CHI (BIOJIb OJHOW mpsMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBUJIO paBHOBECHsl pbluara (OJIOKa), «30JI0TOE TMPABWIIO» MEXAHUKH, 3aKOH COXPaHEHHS
MEXaHMUYECKOH PHEPrHH, IPU 3TOM JaBaTh CIOBECHYIO (DOpMYJIHPOBKY 3aKOHA W 3alMCHIBATH
€ro MaTeMaTHYECKOE BBIPAKEHIUE;

OOBSICHATH (pU3MUECKHE SBIICHHUS, TPOLECCH M CBOMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTyallMii MpPaKkTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BbIBIATh NPUYHMHHO-CIICACTBEHHBIC
CBSI3H, CTPOUTEL 00BSICHEHNE U3 1—2 JTOTMYECKUX IIaroB ¢ OMopoi Ha 1—2 WM3ydeHHBIX CBOWCTBA
(hM3uYecKuX SBICHUH, GU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH,

pemats pacu€THble 3a/aud B 1-2 NeWCTBHSA, WCMONB3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOIINE
(m3YecKrie BeMYMHBI: Ha OCHOBE aHAIIM3a YCJIOBHUS 33/1a4Ml 3alMCHIBATH KPATKOE YCIOBHE,
MOJCTaBIATh (U3NUECKHE BENWYMHBI B (OPMYyNIBI W TPOBOAWTH PACYETHI, HAXOAUTH
CIIPaBOYHBIE JaHHBIE, HEOOXOMWUMBIE [UIS pEIIeHHs 3aJad, OIECHWBATh PEATTMCTHYHOCTH
MOJTy9eHHOU (DM3UYECKON BEITUIMHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIINTh MPH TOMOIH (DPU3UYECKUX METOMOB, B
OTIMCaHMWU MCCIICAOBAHUS BBLACTATH MPOBEPSIEMOE MPEAINooXKeHue (TUIOoTe3y), pa3auyaTh U
WHTEPIPETUPOBATH TOJTYUYCHHBIN Pe3yNbTaT, HAXOAUTh OIIUOKH B XOJI€ OTBITA, JACNaTh BHIBOIBI
IO €r0 pe3yJbTaTaMm;

MPOBOJHTH OMBITHI MO HAOMIOACHUIO (DU3NUECKUX SIBICHUNA WM (PU3HMYECKHX CBOWCTB Tell:
(opMynupoBaTh MPOBEpSEMbIE NPEANONOKEHUS, COOMPaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO
000pyIOBaHMSA, 3aIIMCHIBATH X0/ ONBITA U (POPMYIHPOBATEH BHIBOb;

BBHIMOJIHATD MpPsSMBbIE W3MEPEHHSI PACCTOSHMS, BpPEMEHH, MacChl Teia, o0b&Ma, CHIBl U
TEMIIEPATYPHI C UCTIONH30BAHNEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMMCHIBATH TOKA3aHUS
pUOOPOB ¢ YIETOM 3aJaHHOW a0COIOTHON MOTPEIIHOCTH H3MEPCHHMIA;

MIPOBOJIUTh HCCJICIOBAHWE 3aBUCHMOCTH OIHOM (M3WUECKOW BEIWYUHBI OT IPYTOoM C
WCTIOJIb30BaHUEM TIPSIMBIX H3MEPEHUH (3aBUCHMOCTH ITyTH PaBHOMEPHO IBMKYIIETOCS Tela OT
BPEMEHH JBW)XCHHS TeNa, CHJIBI TPEHHS CKOJRKEHHS OT Beca Tena, KadecTBa 00paboTKu
MTOBEPXHOCTEH TeNl M HE3aBUCHUMOCTH CHIIBI TPEHHUS OT IUIOMIAAN CONPUKOCHOBEHHUS TEJl, CHIIBI
YIPYTOCTH OT YJUIMHEHUS MPYKHUHBI, BHITATKUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHON YacTh
TeJda W OT IUIOTHOCTH JKMJIKOCTH, €€ He3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeJO, YCIIOBHUH IUIaBaHMs TeJl, YCIOBUH paBHOBECHS pbluara M OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUU Y4eOHOTO HCCIEIOBaHUs, COOMPAaTh YCTAHOBKY M BBHINOJHSTH
U3MEpEeHHs, cJenysd TNpeIoKeHHOMY IUlaHy, (QHUKCHPOBAaTh pPE3yJIbTaTbl MOJTy4YEeHHOH
3aBHCHMOCTU (DH3MUYECKUX BEIMYMH B BUJAC TNPEMIOKEHHBIX TaONMWIl U rpaduKOB, JelNaTh
BBIBOJBI IO pE3ybTaTaM UCCIEAOBAHNUS;



MPOBOIUTH KOCBEHHBIE M3MEPEeHHs (PH3MUECKHUX BENWYHH (IUIOTHOCTH BEIIECTBA YKUAKOCTH U
TBEPIOTO TeNa, CUja TPEHHSI CKOJNBKCHUS, NaBJICHUE BO3MyXa, BBITAIKUBAIONIAS CHJIA,
JICHCTBYIOIIAsl Ha MOTPYKEHHOE B JKMIKOCTh Tello, KO3()HUIHMEHT MoJe3HOro ACHCTBUS
MIPOCTBIX MEXAaHU3MOB), CIEAYysd TPEIOKEHHOW WHCTPYKIMU: TPHU BBITOJHCHUN H3MEPECHHIA
coOUpPaTh PKCIICPUMEHTAIILHYIO YCTAHOBKY M BBIUMCIIATH 3HAYCHUE UCKOMOU BEJINUMHBI,
co0JIro1aTh MpaBuila TEXHUKH 0€301MacHOCTH P paboTe ¢ 1abopaTOPHBIM 000PYI0BaHNEM;
YKa3bIBaTh NMPUHIMITEI JIEHCTBHUS NMPHOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
IMHAMOMETP, COOOIIAIONTUECS COCYIBI, OapoMeTp, phIdar, MOABMKHBIA W HETIOBMKHBIN OJIOK,
HaKJIOHHAs TUIOCKOCTH;

XapaKTepHu30BaTh MPHHIUIEI IEHCTBUS W3yYEHHBIX NMPHUOOPOB M TEXHUYECKHUX YCTPOHCTB C
OTMOpoH Ha WX oOnucaHus (B TOM 4YHUCIE: TOJIIAITHUKK, YCTPOWCTBO BOJOIPOBOAA,
THJIPABINYECKUIA TPECC, MAHOMETP, BBHICOTOMEp, TOPIIHEBOW HACOC, apeoMETp), HUCIOIb3Ys
3HaHUS O CBOHCTBaX (U3WYECKUX SBICHHH W HEOOXOoAWMble (U3WUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI (HaXOIUTh HH(POPMALIMIO O MPHUMEpax) MPaKTUISCKOTO HCIOIB30BAHUS
(hm3MYeCKIX 3HAHUH B MIOBCEHEBHOM JKU3HU JIJIsl 00ecTieueHrsi 0€3011aCHOCTH TpH 00paIeHun
¢ TpuOOpaMH M TEXHHUYECKUMH YCTPONCTBAMH, COXPAHEHHsS 3IOPOBBS M COOIIOACHUS HOPM
3KOJIOTHYECKOTO MOBEICHUS B OKPY KAIOILIEH Cpelie;

OCYIIECTBIATh OTOOP MCTOYHHKOB WH(popMaimu B VHTEpHETE B COOTBETCTBUH C 3aJJaHHBIM
MTOMCKOBBIM 3aIIPpOCOM, Ha OCHOBE HMEIONIUXCS 3HAHUN M IyTEM CPaBHEHHUS Pa3IMYHBIX
WMCTOYHHUKOB BBIIEIATH MH(POPMAIIHIO, KOTOpPAs SIBJIETCS MPOTUBOPEUYMBON MM MOXKET OBITh
HEJIOCTOBEPHOI;

WCIIOJIB30BaTh TIPHU BBITIOJIHEHWH YYEOHBIX 3aJlaHUi HAYyYHO-TOMYJSIPHYIO JUTEPATYpPy
(U3NYECKOTO COJCpXKAHUS, CIIPABOYHBIC MaTepualbl, pecypchl ceTu HHTepHET, BiIaneTh
npuéMaMu KOHCIIGKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHus WHGOpPMAIMM U3 OJHOW 3HAKOBOH
CHCTEMBI B IPYTYIO;

co31aBaTh COOCTBEHHBIC KpaTKHE IMHCbMEHHBIE W YCTHBIC COOOIIEHUS Ha OCHOBE 2-3
WCTOYHHUKOB HH(POpMAnU (HU3NIECKOTO COEepP KaHus, B TOM YUCIIE ITyOIMIHO J1enaTh KpaTKue
COOOIIeHNsT O pe3yibTaTax MPOEKTOB WM Y4eOHBIX HCCIIEOBAHWN, MPH 3TOM TPaMOTHO
WCTIONIB30BaTh M3yYeHHBIN MOHATUHHBIN amrmapar Kypca GU3UKH, COMMPOBOXKAATH BEICTYILUIEHUE
Mpe3eHTallueH;

TIPH BBITIOJTHEHUN yUEOHBIX MTPOEKTOB M MCCIIEIOBAHUNA pacTpeieisiTh 00S3aHHOCTH B TPYIITE B
COOTBETCTBUM C IIOCTABJIICHHBIMHU 33Ja4aMU, CIICOUTh 34 BBIIOJIHEHHEM IUIaHA JECUCTBUM,
aJIeKBaTHO OIIEHWBATh COOCTBEHHBIH BKJIAJ B JIEATENBHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YUNTHIBAS MHEHUE OKPY KAFOIITHX.

K xonimy o0yuenus B 8 kjacce mpeIMETHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHEI OTPa’KaTh

c(OPMUPOBAHHOCTh Y O0YYAIOLIUXCSI YMEHUIA:

HCITOJIB30BaTh MOHATHS: Macca M pa3Mephl MOJICKYJI, TEIJIOBOE ABM)KCHHE aTOMOB U MOJIEKYI,
arperaTHbIe COCTOSHHUS BEIECTBA, KPHCTALUTUYECKHE W aMOpQHBIC Teja, HACHIIECHHBIA H
HEHACHIIIEHHBIA Tap, BIAKHOCTh BO3[yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPTHs, TETJIOBOMH
JIBUTATENb, DIIEMEHTAPHBIA DIEKTPUUYSCKUA 3apsf, DIIEKTPHUECKOE IoJie, MPOBOJHUKHA U
IIADJICKTPHUKH, TIOCTOSTHHBIN AJICKTPHIECKUHA TOK, MAarHAUTHOE TIOJIE;

pa3nuuaTh SBJICHUS (TEIUIOBOE PACHIMPEHHE U CKATHE, TEIUIONepeaaya, TEIUIOBOe paBHOBECHE,
CMavMBaHWeE, KaWJUAPHBIC SBJICHUS, HCIIapeHNe, KOHSHCAINS, TUIABICHNE, KPUCTAILTH3AIHS
(oTBepmeBaHmMe), KWIIEHHE, TeIUIonepenada (TEIUIONMPOBOIHOCTb, KOHBEKIHS, W3IYUCHHE),
DJICKTPH3AIUS TEN, B3aMMOJICHCTBHE 3apsAioB, ACHCTBUSA DIIEKTPUUICCKOTO TOKA, KOPOTKOE
3aMBIKaHHE, B3aNMOJICHCTBAEC MarHUTOB, IEHCTBHE MAarHUTHOTO IOJIA HA TIPOBOJHHUK C TOKOM,
AIEKTPOMArHUTHAS WHIYKIIKS) TIO0 OTHCAHHUIO MX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3MUCCKOE SIBIICHHE;



pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3UUECKUX SBICHUH B OKpPY’KAIOIIEM MHpPE, B TOM
grcie (pusndeckue SABIEHH B MPUPOE: TOBEPXHOCTHOE HATSKEHUE W KaMJUIIPHBIC SIBICHUS
B IIpUpPOJE, KpUCTaLIbl B Ipupone, uiiayudeHue ColHI@, 3aMep3aHue BONOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, WHEs, CHEra, JJICKTPUYECKHE SIBICHHS B aTMocdepe,
JIIEKTPUYECTBO JKMUBBIX OPTaHU3MOB, MarHUTHOE Toie 3eMiid, Apeid TOomocoB, poib
MarHuTHOTO TMOJS [ JKU3HM Ha 3emyie, NOJSIPHOE CHUSHUE, NpPU ITOM IEPEBOIUTDH
NPaKkTHYECKYl0 3aJady B Y4eOHYIO, BBIACTATH CYLIECTBEHHbIE CBOMCTBA (MIPHU3HAKN)
(U3NYECKUX SIBICHUIA;

OMKCHIBATh H3yUYCHHBIC CBOWCTBA Tell M (U3MUCSCKHE SIBICHUS, HUCIONB3Yys (DU3NYECKUE
BEIMYMHBl  (TeMIlepaTypa, BHYTPEHHSSI DHEPrus, KOJIMYECTBO TEIUIOTHI, YAEIbHAs
TEIUIOEMKOCTD BEILIECTBA, YAEIbHAs TEIUIOTA IUIABIEHUs, yIeJIbHAsl TEIUIOTa 1apoo0pa3oBaHus,
y/IeNbHAs TEIUIOTa CTOPaHMUs TOTUINBA, KOI((QUIIMEHT MOJIE3HOTO JICHCTBUS TEIIOBOH MAalIHbI,
OTHOCUTENbHAS BJIAXHOCTb BO3JyXa, JJIEKTPUYECKUH 3apsj, cuia TOKa, 3JIEKTPUYECKOE
HalnpsHKeHHe, COINPOTHBICHUE NPOBOJHUKA, Y/AEIbHOE CONPOTHUBIECHHE BEIecTBAa, pabora M
MOIITHOCTD 3JIEKTPHYECKOTO TOKA), IPU ONUCAHWHU MPABUIBHO TPAKTOBATh (PM3MYECKHN CMBICIT
UCTIONB3YEeMbIX BEIMYMH, OOO3HAYeHUS W EOWHULBI (U3NYECKUX BEIHYUH, HAXOAUThH
(opMyIbI, CBA3BIBAIOLINE JaHHYIO (PU3MYECKYIO BEITUUUHY C IPYTMMH BEITHYHMHAMH, CTPOHUTH
rpaMK N3yYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJTMYHUH;

XapaKkTepu30BaTh CBOWCTBA Tell, (M3MYECKHUE SIBICHHUS W IPOLECCHI, UCIONB3YsI OCHOBHBIC
MOJIO)KEHUSI  MOJIEKYJISIPHO-KMHETUYECKOH  TEOpHUM  CTPOEHHUS  BEIEeCTBa,  MPHUHLUI
CYIIEPIIO3ULIMY ToJIeH (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsna, 3akoH Oma s
ydacTka nenu, 3akoH JDxoyns—JIeHna, 3akOH COXpaHEHHUS DJHEPIUH, NpPU 3TOM J1aBaTh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €M0 MATEMAaTHUECKOE BBIPAKECHNE;
00BSICHATH (pr3MYECKUEe TPOLECCHl U CBOWCTBA Tell, B TOM YHCJIE M B KOHTEKCTE CHUTyalui
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYNHHOCIEACTBEHHBIE CBS3H, CTPOHTH
o0bsicHeHHe W3 1—2 JOTMYEeCKHX IIaroB ¢ OMOpoi Ha 1—2 W3ydYeHHBIX CBOWCTBA (PHU3MUECKUX
SABIICHUH, (PU3NYECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemats pacuéTHbIE 3a/aud B 2—3 NEeWCTBHSA, UCMONB3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOIINE
(u3ndecKre BEIMYMHBI: HA OCHOBE aHA/IM3a YCJIOBHS 33/1a4Ml 3alMCHIBATh KPATKOE YCIOBHE,
BBISIBIISITH HEJIOCTATOK JaHHBIX ISl PEIIeHUs 3a/a4yd, BBIOMPATh 3aKOHBI U (POPMYIIHI,
HeoOXOoAuMbIe A €€ pelleHHs, MPOBOAUTH pacuéThl U CpPaBHHUBATh IMOITYYEHHOE 3HaUEHUE
(U3NUECKON BETUUMHBI C U3BECTHBIMU TaHHBIMU;

pacro3HaBath MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh TPH MOMOLIM (UIUUECKHX METOJIOB,
UCTIONIB3YSl ONHMCAaHUE HCCICNOBAHUS, BBIACIATH HPOBEPSIEMOE MPEINOJIOKEHUE, OLCHUBAThH
IIPaBUIBHOCTH MOPSAKA IPOBEIEHNS UCCIIEIOBAHUS, AETIaTh BBIBOIBL;

MPOBOJUTH OMNBITHl 110 HAOMIOACHHIO (DU3NYECKUX SIBICHUH WIN (U3MYECKHX CBOWMCTB TeI
(KanmuIsipHBIE SIBJICHHS, 3aBUCHUMOCTH JABJICHHUS BO3AyXa OT ero o0béMma, TeMIepaTypbl,
CKOPOCTH TIpOLIeCCa OCTHIBAHMS M HArpeBaHus] NpPU H3IYYEHHH OT LBETa H3JIy4arolei
(moryomaromeii) MOBEPXHOCTH, CKOPOCTh HCHAPEHUS BOIBI OT TEMIEPATyphbl XHUIKOCTH H
wiomaau e€ MOBEPXHOCTH, 3JIEKTPU3alUs Tel M B3aUMOAEHCTBHE IEKTPUYECKUX 3apsiioB,
B3aMMOJEWCTBUE IIOCTOSHHBIX MAarHWTOB, BU3yallM3allMsl MAarHUTHBIX TIOJIEH TTOCTOSHHBIX
MarHuToB, JAEWCTBUS MAarHUTHOTO TOJIS Ha NMPOBOJHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHmTa,
CBOWCTBA  DJICKTPOABHTATENS  IOCTOSHHOIO  TOKa):  (OPMYJIHMpOBaTh  IPOBEpPsEMbIE
MPEOIIOKEHNs, COOMpaTh YCTAHOBKY M3 MPEAJIONKEHHOTO 00OpYyIOBaHUS, OMHUCHIBATH XOJ
ombITa 1 HOPMYIHPOBATH BEIBOAKI,

BBITIONHATD NPAMBIE W3MEPEHHS TeMIIepaTypbl, OTHOCHUTEIHHONW BIAXKHOCTH BO3[yXa, CHIIBI
TOKa, HANpSDKEHHs C HCIONb30BAaHMEM AaHAJIOTOBBIX NPHOOPOB M JATYUKOB (PU3MUYECKHX
BEJIMYMH, CPABHUBATh PE3YJIbTaThl U3MEPEHUH ¢ Y4ETOM 3a1aHHOH a0COJIIOTHOM MOTPELIHOCTY;
MPOBOJUTH HCCIEJOBAHME 3aBUCHUMOCTH OJHOM (PU3MYECKOH BeIMYMHBI OT ApPYroH C
WCITIOJIb30BaHUEM MPAMBIX W3MEPEHHH (3aBHCHUMOCTb CONPOTUBICHHUS MPOBOAHUKA OT €ro



JUTMHBI, TJIOMIA/IN MOTIEPEUYHOT0 CEUSHUS M YJICIILHOTO COIIPOTHUBIICHUS BEIIECTBA MTPOBOIHUKA,
CWJIBI TOKa, MJYIIEro 4Yepe3 IMPOBOJHMK, OT HANPSKCHHS Ha TPOBOJHHUKE, HCCICIOBAHHUEC
MOCIIEIOBATEILHOTO M MapajUIebHOTO  COCIUHCHMI  MPOBOJHUKOB):  IUIAHUPOBATh
WCCIICJIOBaHUE, COOMPATh YCTAHOBKY M BBIMOJHATh W3MEPEHUsS, CIEAyS IPEAIOKESHHOMY
IUIaHy, (PUKCUPOBATh PE3YNBTATHI MOJYYECHHONW 3aBUCHUMOCTH B BHJE TaOIUI[ M TI'padUKOB,
JIeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIIeIOBaHMS,

MPOBOJIUTH KOCBEHHBIC M3MEpeHUs (PU3NYCCKUX BEIMYMH (yACIbHAS TEINIOEMKOCTh BEIIECTBA,
COMPOTHUBIICHHE TPOBOAHMKA, paboTa W MOIIHOCTh 3JIEKTPHYECKOTO TOKA): IUIAHUPOBATh
M3MEepeHHs, cOOMPaTh HKCIEPUMEHTAILHYI0 YCTAaHOBKY, CIENYs MPEII0KESHHON MHCTPYKIINY,
Y BBIYUCIIATH 3HAUCHUE BEIMYUHEL;

cOO0JIF01aTh NpaBUiIa TEXHUKH O€30MMaCHOCTH MPpHU paboTe ¢ 1ab0paTOPHBIM 000PYI0BaHUEM;
XapaKTepHU30BaTh MPUHIUIBI JICHCTBUS WU3yYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OTOpOH Ha WX OMHUCAaHUs (B TOM YHCIE: CUCTEMa OTOIUICHHS JOMOB, TUTPOMETpP, MapoBas
TypOMHA, aMIIepMETpP, BOJIBTMETP, CUETUUK SICKTPUUCCKON ISHEPTHH, SIEKTPOOCBETUTEIHHBIC
MpuOOpHI, HArpeBaTENbHBIE EKTPONPHUOOPH (IIPUMEPHI), DIEKTPHUSCKUE IMPEIOXPAHUTEIH,
ANIEKTPOMArHHT, JJIEKTPOJBUTATENh IOCTOSHHOTO TOKa), WCIONB3ys 3HAHHWS O CBOMCTBax
(m3MYecKuX SBICHUN U HEOOXOIUMbIe PU3NIECKHE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA M U3MEPHUTENBHBIC TPUOOPHI IO CXeMaM U
CXEMATUYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETpP, TEPMOC, ICHUXPOMETP, THIPOMETD,
JIBUTATEIb BHYTPEHHETO CrOPaHUs, 3JICKTPOCKOII, PEOCTAT), COCTABIIATH CXEMbI 3JICKTPUUCCKIX
LIENeH ¢ MOCIeIOBATEIBbHBIM U MapaJlIeIbHBIM COSAMHEHUEM 3JICMEHTOB, Pa3lindas yCIOBHEIC
0003HAYCHUS JIEMEHTOB JIEKTPHUYECKUX TETICH;

MIPUBOJUTH MPUMEPHI (HAXOAUTh MH()OPMALIMIO O MPHUMEpax) MPaKTUYSCKOrO HMCIOIb30BaHUS
(U3MYECKUX 3HAHUH B MIOBCEHEBHOM KU3HU JIJIsl 00ecreueHus 0€30MacHOCTH TIpU 00paleHHuH
¢ npuOOpaMH U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHCHHMS 3I0OPOBBS M COOJIOACHUS HOPM
9KOJIOTUYECKOTO TIOBEICHUSI B OKPYKAIOIIEH Cpeie;

OCYIIECTBIATh MOMCK HH(POpPMAnuu (U3NUECKOTO CcolepkaHus B VHTepHeTe, Ha OCHOBE
MMEIOMINXCS 3HAaHUA ¥ MyTéM CpaBHEHHWS [IOTOJIHUTENFHBIX HMCTOYHUKOB BBIJCISATH
rH(pOpMAITIIO, KOTOpast ABJSETCS IPOTUBOPEUNBOHN MM MOYKET OBITh HEJIOCTOBEPHOM;
WCTIONB30BaTh TMPH BBINIOJHEHWW Y4YeOHBIX 3aJlaHuil HAYYHO-TIOMYISPHYIO JIUTEPATypy
(pM3MYECKOTO COAEpKaHWS, CIIPAaBOYHBIE MaTephaibl, pecypchl ceTu HHTepHeT, BianeTsh
npuéMaMi KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHWs HHPOPMAIIMU W3 OAHOW 3HAKOBOM
CHCTEMEI B IPYTYIO;

€03/1aBaTh COOCTBEHHBIC MMICEMEHHBIE U KpAaTKUE YCTHBIE COOOIIeHHs, 00001as nHHOPMAIIIO
13 HECKOJIBKMX MCTOYHUKOB (DU3MYECKOTO COACPIKAHUS, B TOM YUCIIE IMyOJUYHO NPEICTABIISATh
pe3ynbTaThl TMPOEKTHOW WM HCCIIEIOBATENbCKON JIEATSILHOCTH, NPU 3TOM TPaMOTHO
WCIIONIB30BaTh U3yUCHHBIN MOHATUHHBIN anmapar Kypca (GU3UKH, COMPOBOKIATH BEICTYILUICHUE
Mpe3eHTalueH;

MIPH BBITIOJIHEHUH YYEOHBIX MPOCKTOB M MCCICIOBAHMA (PU3NUESCKHUX MTPOIECCOB PACIPECIIATh
00s3aHHOCTH B TpYIMIe B COOTBETCTBUM C TIIOCTAaBICHHBIMU 3aJayaMu, CICIUTh 3a
BEITIOJTHEHUEM IUIaHA JIEHCTBUIA M KOPPEKTHPOBATH €r0, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIM
BKJIaJ] B JIEATEIBHOCTD TPYMIIBI, BHICTPAaUBATh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, TIPOSBIISL
TOTOBHOCTH pa3pelaTh KOH(DIUKTHL

K xoHIly 00y4eHus: B 9 Kjiacce npeaMeTHbIE pe3ysIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaXaTh
c(hOpPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIA:

HCIONB30BaTh  IIOHATHA:  CUCTEMA  OTCYéTa, MaTepHalbHas  TO4YKAa,  TPAaEeKTOpHS,
OTHOCHUTEIBHOCTh MEXaHUYECKOTO IBMKEHHSA, nedopMarus (yrnpyras, IiacTHieckas), TpeHue,
LHEHTPOCTPEMHUTENILHOE YCKOPEHHE, HEBECOMOCTh M HEPEerpy3Ku, UEHTP THKECTH, aOCOIIOTHO
TBEPAOE TENO, LEHTP TsDKECTH TBEPAOrO Teja, paBHOBECHE, MEXaHMYECKHE KoeOaHus M
BOJIHBI, 3BYK, MHQPa3ByK U  YJbTPa3BYK, OJIEKTPOMAarHUTHBIE  BOJIHBL,  IIKaja



AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JallbHO30PKOCTB, CIIEKTPHI HCITyCKaHUS U
MOTJIONIEeHNUS, albda, OeTa- 1 raMMa-u3IydeHUs], H30TOIIbI, SiAePHAst DHEPreTHKA;

pasnuvaTh SBJICHUS (paBHOMEpPHOE M HEPaBHOMEPHOE TPSMOJIMHEHHOE JIBU)KECHHE,
PaBHOYCKOpEHHOE MpPSIMOJIMHEHHOE JBWKEHHE, CBOOOJHOE TMaJeHUE Tell, pPaBHOMEpPHOE
JBIDKEHHE 10 OKPY>KHOCTH, B3aMMOJICHCTBUE TeN, PEaKTHBHOE IBH)KEHHE, KoliebaTelbHOe
JIBIDKEHHE (3aTyXallle M BBIHY)XKICHHBIC KOJICOaHWs), PE30HAHC, BOJHOBOE JIBM)KECHHE,
OTpaKeHHE 3BYKa, MPSIMOJMHEHHOE paclpoCTpaHeHHe, OTPaKCHHWE U TNPEIOMJICHHE CBETa,
MOJTHOE BHYTPEHHEE OTPaKCHHE CBETA, pa3jiokeHHE OeJOoro cBeTa B CHEKTP M CIOKEHHE
CHEKTpaJIbHBIX LIBETOB, OHUCIEPCUSl CBETA, €CTECTBEHHAS PaJHMOaKTHBHOCTh, BO3HHKHOBEHHE
JMUHEHYaTOro CHEeKTpa W3Iy4YeHHs) MO ONKWCAHWI0 WX XapaKTepPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX TaHHOE (PU3NIECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE W3YyUYEHHBIX (U3MUYECKHX SIBICHUH B OKpY)KaloLleM MHpE (B TOM
yrcie pusndeckue SBICHUS B NPUPOJE: NPWINMBBI U OTIHBBI, JIBMKeHUE maneT ComHeuyHOH
CUCTEMBI, PEaKTHBHOE IBIKCHHE J>KUBBIX OPraHW3MOB, BOCIPHATHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSCCHHE, CCHCMHUYECKHE BOJIHBI, IyHAMH, 9XO, IIBeTa TeJl, ONTHYECKHE SBJICHUS B
npuposae, OHOJIIOTHYECKOE NEHCTBHE BUAWMOIO, YJIbTPaQHUOIETOBOTO M PEHTTEHOBCKOTO
W3JTy4YCHUH, €CTCCTBCHHBIH paJMOaKTUBHBIA (OH, KOCMHUYECKHE JIyYd, PaJnOaKTUBHOE
W3JIy4YeHHE MPHUPOIAHBIX MHHEPAIOB, ACHCTBUE PAAMOAKTUBHBIX M3IYUYCHUH Ha OpPraHU3M
YeloBeKa), MPH OTOM T[EPEeBOJUTh NPAKTUYECKYI0 3a7ady B Y4eOHYIO, BBIICIATH
CyIIECTBEHHBIE CBONCTBA (IPU3HAKH) (PU3NUECKIX SBICHUML;

ONKCHIBATh H3yYEHHbIC CBOWCTBA Tel M (U3MUCCKHE SBICHUS, HUCIONB3Ys (DU3NYECKUE
BEIMYMHBI (CpeiHSIi M MIHOBEHHAas CKOPOCTb Tejla MPH HEPaBHOMEPHOM JABHKCHUH,
YCKOpeHHe, TepeMelleHne, MyTh, yIIoBas CKOPOCTh, CHJa TPEHHSA, CHJIA YIPYTOCTH, CHIa
TSOKECTH, YCKOpPEHHE CBOOOJHOTO TaJeHHs, BEC Tena, WUMMYJIbC Tela, WMITYIbC CHIIBI,
MexaHndeckas pab0oTa W MOIIHOCTh, IIOTEHUIMANbHAs OJHEPTUs Tela, MOTHATOTO HaJ
MMOBEPXHOCTHIO 3€MJIM, MOTEHIIMAbHAS SHEPTHS CXKAaTOW MPYKUHBI, KMHETHYECKast SHEprus,
MOJHAsT MEXaHWYecKasi dHeprus, Mepuoj] W 4YacToTa KoJeOaHWH, JIIMHA BOJHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCTh CBETAa, MOKAa3aTellb MPEJIOMIICHHs CpPEbl), MPH ONMHCAHUH
NPaBUIBHO TPAaKTOBAaTh (HU3MYECKHH CMBICI HCIOJIb3YEMBIX BEIHYHMH, OO0O3HAUCHHS U
eIMHUIBl (PU3MYECKUX BEIMYUH, HAXOIUTHh (POPMYJIBI, CBS3BIBAIOIINE AaHHYIO (DU3NYECKYIO
BEJIMYHMHY C APYTHMMHU BEJTMYMHAMH, CTPOUTH TPa(UKi M3y4EeHHBIX 3aBUCUMOCTEH (PH3MUECKUX
BEJIMYHH;

XapaKkTepu30BaTh CBOMCTBA Tell, (U3MYECKHE SIBJICHUS W TIPOLIECCHI, HCIONB3Ysl 3aKOH
COXpaHEHUS YHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHUS, IPUHIUI CYNEPIO3UIMHA CHII, TIPUHITUT
OTHOCHTENBHOCTH [ammies, 3akoHel HBIOTOHa, 3aKOH COXpaHEHWS WMITYJIbCA, 3aKOHBI
OTpPaKCHHSI U TPEIIOMIICHUS CBETA, 3aKOHBI COXPAHEHUsI 3apsI0BOI0 U MAacCOBOTO YHCEN MPH
SJIEPHBIX PEaKIHsX, IIPH dTOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIllUCHIBATH €TI0
MaTeMaTHYeCKOE BBIPAKEHHE;

OOBACHATH (PU3MUECKHE TPOIECCHl M CBOMCTBA TEJN, B TOM YHCIIE U B KOHTEKCTE CHTYaIlHi
MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISABIISATH NPHUYUHHO-CIICIICTBCHHBIE CBSI3U, CTPOHUTH
0o0BsiCHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPO Ha 2—3 M3Y4YEHHBIX CBOIMCTBA (PH3MUECKUX
SBIICHUH, PU3NYECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTE;

pemarh pacdyéTHBIE 3amadyn (OMHUpAroIHAecs Ha CUCTEMY W3 2-3 ypaBHEHHi), HCIOJB3YS
3aKOHBI U (OPMYJIBI, CBS3BIBAIOIIME (DU3MYECKUE BEIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS
3aJa4M 3alHChIBaTh KPATKOE YCIOBHE, BBISBISTH HENOCTAIONINE MM W30BITOYHBIC TaHHBIE,
BEIOMPATh 3aKOHBI U (POPMYITBI, HEOOXOAUMBIE JUIS PEIISHHS, TPOBOINTh PACUETHI U OIICHUBATh
PEATMCTHYHOCTh TIOTYYSHHOTO 3HAUYCHUS (PH3NIECKOI BETMIHNHEI,

pacro3HaBaTh MPOOJIEMbl, KOTOPHIE MOYHO PEIIUTh NPH MNOMOLIM (U3UUYECKHX METOIOB,
WCTIONB3Yys OIMCAHHME WCCIIEOBAHUS, BBIIEIATH IMPOBEpSAeMOe MPEIIOJI0XKEHHEe, OIICHUBATh



MPaBUJIBHOCTh TOpPSAJKa IPOBEACHUSI HCCIEAOBaHUs, JAENaTh BBIBOJBI, HWHTEPIPETHPOBATH
pe3yIbTaThl HAOMIOACHUI U OIBITOB;

MPOBOJAUTH OIBITHI 10 HAOMIONEHUIO (U3UYECKUX SIBICHUH WM (PU3NYECKUX CBOMCTB TeN
(u3yueHune BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHUS PHEPIHH, 3aBHCHMOCTH IEpHOIA
KoJIeOaHUH TIPYKMHHOTO MasTHUKA OT MacChl rpy3a U )KECTKOCTH MPY>KUHBI U HE3aBHCUMOCTD
OT aMIUIMTYJAbl MaJbIX KoJieOaHUH, NMPAMOJUHENHOE pacHpOCTpaHEHHE CBETa, pa3loKEeHHe
Oejoro ceera B CHEKTp, M3YUCHUE CBOMCTB HM300pakeHHS B IUIOCKOM 3€pKajie U CBOMCTB
n300pakeHus1 mpeaMera B coOMparomied JMH3e, HaOJIOJCHUE CIUIOIIHBIX M JIMHEHYATBIX
CHEKTPOB H3JIYYEHHs): CaMOCTOSTENIbHO COOHMpaTh YCTAaHOBKY M3 H30BITOUHOro Habopa
000pyIOBaHMs, OMUCHIBATE XOJ OIIBITA U €0 PE3YJIbTaThl, (POPMYIHPOBATH BEIBOABI,
MPOBOJMTH MPH HEOOXOJMMOCTH CEPHIO0 NPSAMBIX U3MEPEHMH, OMpenessis cpelHee 3HaueHHe
M3MepsieMOH BeMUMHBI ((POKYCHOE pacCcTOSIHUE cOOMparoliell JTMH3bI), 000CHOBBIBATH BHIOOD
croco0a u3MepeHus (M3MEPUTEIILHOTO PrOopa);

IIPOBOJUThH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (PM3NUECKUX BEJIMYMH C HMCIIOJIb30BAHUEM IPSMBIX
M3MepeHNH (3aBUCUMOCTh IIyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JIBMKEHHUU 0e3 HadalbHOM
CKOpOCTH, Tiepuoja KoieOaHWH MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yriia OTpayKe€HHsI CBeTa OT yrIjla MaJieHHs U yIiia IPeoMIICHHUS OT yria MajeHus): IUIaHuPOBaTh
HCCIIEIOBaHUE, CAMOCTOSTENILHO COOMpPATh YCTAHOBKY, (DMKCHUPOBATH PE3yNbTaThl OITY4eHHON
3aBUCUMOCTH (M3MYECKHX BEJIMYMH B BHJIE TaOMUI W TpadHKOB, JeNaTh BBIBOABI IO
pe3yibTaTaM UcciaeI0BaHMs;

MPOBOJUTh KOCBEHHBbIE M3MEPEHUs] (QU3MUECKHX BEJIHYMH (CPEIHSI CKOPOCTh U YCKOPEHHUE
TeJa MPU PABHOYCKOPEHHOM JIBWJKEHHUM, YCKOPEHHE CBOOOIHOIO MaieHUusi, XECTKOCTh
HPY>XUHBI, KO3(GHUIUEHT TPEHUS CKOJIBKEHHS, MeXaHNuecKas paboTa u MOLIHOCTb, YaCTOTa U
Mepuoa  KoJeOaHWM MaTeMaTHYecKOro W TPY)KMHHOTO MAasTHHUKOB, ONTHYECKas CHia
coOHWparomieii  JTUH3bI, paJMOaKTUBHBIN  (OH): IUIAHMPOBaTH HM3MEPEHUs, CcoOMpaTh
IKCMEPUMEHTAPHYI0O YCTAaHOBKY M  BBIIOJHATH M3MEPEHHs, Cleaysd IpeaoXeHHOH
WHCTPYKIUH, BBIUMCIATH 3HAUEHHE BEIMYMHBI U aHAJIU3UPOBATh NMOJyYEHHBIE PE3yJIbTaThl C
Y4€TOM 3aJJaHHOM ITOIPELTHOCTH U3MEPEHUI;

CO0ITI0IaTh TIPaBHIIA TEXHUKH OE30MMaCHOCTH TIpH paboTe C TabopaTOPHBIM 000PYIOBAHUEM;
pa3nvaTh OCHOBHBIE TNPH3HAKM M3YYEHHBIX (PU3MYECKUX MOAeJel: MaTepuajbHas TOYKa,
abcomoTHO TBEPAOE TENO, TOYEYHBIM HCTOYHHUK CBETAa, Jyd, TOHKAas JIMH3a, IUIAaHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOJIENIb aTOMHOTO SJIpa;

XapaKTepU30BaTh NMPUHLUIBI ACHCTBUSA HM3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOWCTB C
OTIOpOH HAa WX OMHCaHUS (B TOM YHCIE: CIUAOMETP, NATUYUKU TOJOXKEHHS, PACCTOSHUSA M
YCKOpEHHs, pakera, O3XOJOT, OYKH, MEepHUcKom, ¢oroanmnapar, ONTHYECKHE CBETOBOJIBL,
CHEKTPOCKOII, O3UMETp, Kamepa BuibcoHa), MCHONB3ysl 3HAHUS O CBOMCTBaX (H3MYECKHX
SABIICHUH W HEOOXOUMBbIe (PU3UUECKIE 3aKOHOMEPHOCTH;

WCIIONB30BaTh CXEMBl W CXEMaTHYHble PUCYHKH W3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
W3MEPUTENBHBIX NPUOOPOB M TEXHOJIOTHYECKUX IPOLIECCOB MPH pELICHUH Yy4yeOHO-
MPAaKTUYECKUX 3aa4, ONTHYECKHE CXEMBI AJIs TIOCTPOCHHUS M300paKEHUH B INIOCKOM 3€pKaJie U
cobmparole JIMH3e;

MPUBOIUTH NMPUMEPHI (HAXOAUTh MH(OPMALIUMIO O MPUMEPAX) MPAKTUYECKOTO MCHOIb30BAHUS
(u3MUECKNX 3HAHWH B MIOBCEJHEBHOM KM3HU A7 oOecrieyeHns: 0€30acHOCTH IPU 00palleHHH
¢ npuOopaMy M TEXHHYECKHMMHU YCTPOWCTBAMH, COXPAaHEHHS 34OPOBbSI U COOJIOAEHUS HOPM
9KOJIOTMYECKOT0 MOBEJICHHS B OKPYIKAIOLIEH cpeae;

OCYILECTBIIATH MOMCK MH(OpMannu (HU3NIECKOro coaepkanus B MIHTepHeTe, CaMOCTOSTEIBHO
(dbopMynupysl TOMCKOBBIN 3alpoC, HAXOJIUTh IyTH OIPEICICHHsI JOCTOBEPHOCTH MOMYyYEHHOH
WHPOPMaIK Ha OCHOBE UMCIOILIMXCSI 3HAHUH U TOTIOTHUTEILHBIX HCTOYHUKOB;

WCIONB30BaTh IMPH BBINOJHEHWH Y4YeOHBIX 33JaHUN HAYYHO-TOMYJSIPHYIO JIUTEPATypPy
(U3NUECKOTO COJNIEpKaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetn WHTepHeT, BlajeTh



npuéMaMy KOHCIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHMs WHQOpMAIMM U3 OAHOW 3HAKOBOM
CHCTEMBI B IpYTYIO;

co3laBaTh COOCTBCHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHHsSI Ha OCHOBE WH(POPMAILUHM W3
HECKOJIBKHX HMCTOYHUKOB (DM3MYECKOTO COJEPXKaHWs, MyOIMYHO MPENCTABISTH PE3yJIbTAaThl
IPOCKTHOW HJIM HUCCIEN0BATENbCKOM JAEATEIBHOCTH, IPU 3TOM TIPaMOTHO HCIOJb30BATh
W3yUCHHBIH TOHATUHHBIA ammapaT H3y4aeMoro paszaena (U3MKd U CONPOBOXKAATH
BBICTYIUICHHE MIPE3eHTalUeH ¢ y46TOM 0COOCHHOCTEH ay TUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Konn4yectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
KoHTpobHBI IIpakTHYeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoTsI
pecypchl
Pa3nen 1. ®usuka u eé posib B NO3HAHUU OKPY:KAKOIIEr0o MUpa
bub6nuorexa [JOK
1.1 O - 2
HBHKE - Hayka o PHpOAe https://m.edsoo.ru/7f416194
bubnnorexa [HOK
1.2 O 2 1
HBHHCECKHE BETHHHIbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/]T TO3HAHUS 2 1 bubmorexa HOK
' y a https://m.edsoo0.ru/7f416194
Hroro no pazneny 6

Pasznea 2. [lepBoHayaibHbIE CBeJIeHUSI 0 CTPOCHUM BellecTBA

2.1 CrtpoeHne BemecTa 1 bubmorexa HOK
' P HI https://m.edsoo.ru/7f416194
29 JIB>KeHUEe U B3aUMOJICUCTBUE YaCTHUII ) | bubnmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubnnorexa [HOK
2.3 A 2
FPETATHHE COCTORHNA BettecTsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl
b K
3.1 Mexanndeckoe JBIKCHUE 3 no/morera O

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




bu6nmoreka [JOK
3.2 HMrepuums, macca, IoTHOCTS 4 ! https://m.edsoo.ru/7f416194
bu6nuorexa [JOK
3.3 Cuuna. Brtet cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 [aBnenue. Ilepenaua naBneHust TBEPAbIMU 3 bubnuorexa [{OK
' TeJIaMH, )KUJIKOCTIMH U ra3amMu https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.2 JlaBienne XuKoCTH > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.3 ATnmoc(hepHOe aBeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJKOCTHU U T'a3a HA MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3zgea 5. PaboTa 1 MOIIHOCTH. JHEPTrUst
bu6mmoreka [IOK
> Pabora i momsoCT® 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [JOK
32 Tpocteie Mexaru3sMb! > ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
>3 Mexanmeckas oHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12




8 KUIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnbie | IIpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypcsl
Pa3nen 1. TeruioBble siBieHUs
11 C . orBa 7 bubmuoreka [JOK
' TPOCHHE H CBORCTBA BELIE https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
12 Teruioseie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHbBIE SIBJI€HUS
DneKTpuuecKue 3apsabl. 3apsHKEHHBIE Tena bubnunoreka [IOK
2.1 . 7 1
M UX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . but6mmoreka [JOK
2.2 IToCTOSTHHBIN 2IIEKTPUYECKUN TOK 20 1 7 hitps://m.edsoo.rw/7FA18 1 co
bubmuoreka [JOK
2.3 MarHTHBIC ABICHHA 6 ! L3 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
24 IMEKTPOMATHHTHAS HELILY KUK 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 14.5




9 KUIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnbie | IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypcbl
Pa3znen 1. Mexanu4veckue siBJIeHUS
L1 MexaHn4ecKOe ABHKEHUE U CIIOCOOBI €T0 10 1 bubnuoreka [{OK
. OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [[OK
1.2 B i 20 1 3
SAMOACHCTBHE T https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexann4veckue KoJ1e0aHUA U BOJHBI
but6mmoreka [JOK
2.1 M
CXHMICCKHC KONCOAHMS 7 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M . 1
CXAHMECKHE BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE 1MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEKTPOMarHuTHOE MOJIE U 6 ) bubmuoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbI€ IBJICHUSA




but6mmoreka [JOK

4.1 3aKOHBI pacrpoOCTpPaHEHUsI CBETA 6 2 hitps://m.edsoo.ru/7#4 1 ada6
bu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 hits://m.edsoo ru/7f4 1 ada6
bubnuoreka [JOK
4.3 Paznoxenue 6e10ro cBETa B CIEKTP 3 2 hitos://m.edsoo.ru/7f41 ada6
Hroro no pazneny 15
Pa3nes 5. KBanTOBBIC AIBICHHA
but6mmoreka [JOK
5.1 Hcnyckanue u norjioneHrne cBeTa aroMoOM 4 1 hitps://m.edsoo.ru/7#4 1 ada6
bu6nuoreka [JOK
32 CTpocHHE aTOMHOTO 37pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
5.3 S nepHbie peakuuu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. IloBTOpHTEIbHO-0000111AK0IIUI MOAYJIb
[ToBTOpenue u 0600IIEHNE COIEPIKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27







IHOYPOYHOE IIJTIAHUPOBAHHUE

7 KIIACC
KosanuecTBo yacos I DJIeKTPOHHbIE
ara
Ne uudgposbie
Tema ypoxka Kourpoasbnsie | IlpakTHyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTtejibHbIE
padoThI padoThI s
pecypchl
) ®usuka — HayKa O IpUPOJIE. 1
SIBneHus npupobl
2 DU3NYECKUE SBIICHUS 1
3 ®u3nuecKre BEIUYUHbBI U UX 1
U3MEpPEHUE
Ypoxk-uccnenoanue "M3mepenue
4 TEeMIIepaTypbl IPHU TOMOIIH 1 |
KUIAKOCTHOTO TEPMOMETpPA U 1aTYUKA
TeMIiepaTypbl"
MeToabl Hay4YHOTO IMO3HAHMSL. BuG 1OK
. noImoTeKa
5 Onucanue GpU3NUECKUX SBICHUI C 1
N https://m.edsoo.ru/ff09f72a
MIOMOILBIO MOJIENEN
VYpok-uccnenoanue "[IpoBepka
6 TUTIOTE3bI: TAILHOCTH MOJIETA MIAPHKA, | ]
MyIIEHHOTO TOPU30HTAIIBHO, TEM
OoJbliie, 4yeM OoJIbIlie BHICOTA ITycKa"
Crpoenue BemectBa. OMBITHI, Bu6 1OK
noIMoTeKa
7 JIOKA3bIBAOIIUE TUCKPETHOE 1
https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEILIECTBA
bubnmnoreka [JOK
8 JIBMIKeHUe YacTHIl BEIIeCTBA 1 1

https://m.edsoo.ru/ff0a013e




ypOK—I/ICCJ'ICI[OBaHI/Ie «OTBITH IO

9 HAOJTFOICHUIO TETJIOBOTO PACITUPEHHS
ra3oBy
10 ArperaTHble COCTOSIHUSI BELIECTBA
Oco0EeHHOCTH arperaTHbIX COCTOSTHUM
1 Boib1. O000IIEHNE 110 pa3ieny bubnmoreka [JOK
«IlepBoHavanbHBIEC CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUU BEIIECTBA»
Mexannueckoe IBHKECHHE.
12 PaBHOMEepHOE 1 HEpaBHOMEPHOE bubmorexa LIOK
P p p https://m.edsoo.ru/ff0a05¢c6
JIBIDKECHHE
bubmoreka [JOK
13 CkopocTthb. ENMHHAILI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079¢
14 Pacuer nyt 1 BpeMeHH NBIDKEHUA buGnnorexa [IOK
y p A https://m.edsoo.ru/ff0a0ae4
15 WNuepuust. Macca — mepa bu6mmorexa [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInoTHoCTh BemiecTBa. PacueT Maccel bubmuoreka [{OK
16
1 00beMa TeJIa IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTopHas paborta «OnpeneneHue
IJIOTHOCTHU TBEPAOTO TEIa
18 Pemenne 3amau mo teme "IIIMoTHOCTE bubmmoreka [{OK
BenlecTna" https://m.edsoo.ru/ff0al23¢
Cuna xak xapakTepucThKa
19 B3auMoencTaus Tei. Cuia
ynpyroctu. 3akoH ['yka
20 JlaboparopHas pabota «3yueHue

3aBHCHUMOCTH PACTAKCHHA




(meopmanun) Ipy>KUHBI OT
MIPUII0KEHHOHN CHITBI)

21 [[IBnenue TaroTeHust. Cuia TSKECTH
CBsi3b MEX]1y CHIION TSKECTH U

22 Maccou Tena. Bec Tena. Pemenne bubmorexa HOK

S ' . https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuia TsoKecTH

3 Cuna TspKecTH Ha IpyruX IUIaHeTax. bub6muoreka [IOK
DU3NYECKUE XapPAKTEPUCTUKHU IUIAHET https://m.edsoo.ru/ff0al1502

bubnuorexka [JOK

24 H3mepenue cuil. JlnHamMmomer

p A p https://m.edsoo.ru/ff0al8cc
bubnuoreka [JOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CHJI, HallpaBJIEHHBIX
26 110 OJTHOM MPSIMOi bubmorexa HOK
A . p ) https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

7 Pemienue 3anay o reme
"PaBHonelicTBytOIAs cui”

)3 Cuna tpenus u €€ Bubl. TpeHue B bubnuoteka [JOK
HNPHUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas pabota «3yueHnue
3aBUCUMOCTH CHJIBI TPECHUS

29 CKOJIb)KCHUS OT CUJIbI JABICHUS B bubmorexa IIOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITUXCS
MOBEPXHOCTEN»

30 Pemienue 3amayd Ha onpeaeneHue
PaBHOJCHCTBYIOIIEH CHIIBI

31 Pemenune 3amad mo Temam: «Bec bu6nuorexa [JOK

tenay, «['paduueckoe nzoOpaxeHne

https://m.edsoo.ru/ff0alde0




cuiy, «Cunely, «PaBHOACHCTBYOIITAS
CHID»

KonTponbHas paboTa no temam:
«MexaHndeckoe JBIKeHne», «Macca,

32 IUIOTHOCTRY, «Bec Temay,
«I"padrueckoe N300pasKeHUE CHI»,
«CuieDy
Hasnenue. CriocoObl yMEHBIIICHUS U bubnmoreka [JOK
33
YBEIIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3za. 3aBUCUMOCTh
34 aBJICHUA ra3a OoT 00bEMa buGnnorexa [IOK
A ’ https://m.edsoo.ru/ff0a2376
TeMITepaTyphl
Ilepenaya gasiieHUs! TBEPALIMU
35 TCHI:lMI/I JKUIKOCTSIMU U Ir)a:*.aMH bubnnorexa [IOK
» AU ) https://m.edsoo.ru/ff0a25b0
3akoH Ilackainsg
16 JlaBneHue B )XUAKOCTH U Trase, but6mmoreka [{OK
BBI3BAHHOE ICHICTBUEM CHIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau mo teme «JlaBnenue B but6mmoreka [{OK
JKUJIKOCTH M Ta3e. 3akoH Ilackamnsa» https://m.edsoo.ru/ff0a2826
but6mmoreka [JOK
38 CooOmarorumecs coc
rarotecs YR https://m.edsoo0.ru/ff0a2970
39 I'mapaBimueckuil mpecc bubmmorexa I{OK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopuiHeBoii
JKUJIKOCTHBIA HacocC
41 ATtMocdepa 3emMiu ¥ IPUUUHBI €€ bubnuoteka [{IOK
CYILIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmochepHoe bubmuoteka LIOK




JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

H3mepenne atMOCHEpHOTo JaBlICHHUS.

bu6nuoreka [JOK

43 Omneit Toppuuermu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCThH aTMOC(HEpPHOTO
44 JIaBJICHUS OT BBICOTHI HaJl YPOBHEM bubnnorexa [IOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-aneponn. AtmochepHoe bubnmnorexa [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pewenue 3amgau no reme "
AtmocdepHoe naBneHue"
JlelicTBUE KUJKOCTH U Ta3a HA
47 MOTPYXEHHOE B HUX TEJO. bubmmorexa IIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTopHas pabota «Omnpenenenue
43 BBITAJIKUBAIOIICH CHJIBL, bu6nuorexka [JOK
JIEHCTBYIOIEH Ha TEJO, OTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)
JlabopaTopHas pabota 1o Teme
49 «HccnenoBanue 3aBUCHMOCTH Beca bu6nuoreka [JOK
TeNa B BOJIE OT 00bEMa MOTPyKEHHOM https://m.edsoo.ru/ff0a3514
B KUJIKOCTh YaCTH TEJa»
bu6nuoreka [JOK
>0 lnaase Ten https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpynpoBaHue apeomeTpa Win
KOHCTPYMPOBAHUE JIOJIKH 1
onpezaeneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3anau o temam: «lIInapanue but6mmoreka [{OK




cynoB. Bo3ayxomnaBanuey,
«JlaBneHue TBEpABIX TEN, KUIKOCTEH
U Ta30B»

https://m.edsoo.ru/ff0a3654

KoHnTponbHas pabora 1o Teme

53 «/laBiIeHHE TBEPIBIX TEN, JKUIKOCTEN
Y Ta30B»
but6mmoreka [{OK
54 Mexanuyeckas pabota
p https://m.edsoo.ru/ff0a3f82
but6mmoreka [JOK
55 MomHocTs. EAMHUIBI MOITHOCTH
Hl g t H https://m.edsoo.ru/ff0a3f82
VYpok-uccnenopanue "Pacuér
56 MOIIHOCTH, Pa3BUBAEMOU MIpU 1
HoabEME 10 JiecTHHUIE"
57 IIpocTeie MexaHU3MBI. Phryar.
PaBHOBeCuE cuit Ha ppryare
Pbruaru B TexHUKe, OBITY U TIPUPO/IE.
JlaGopaTopHas pabota bubnmnoreka [JOK
58 . 0.5
«HccnenoBanue ycinoBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIdaray
Pemenue 3a7au 1o Teme «Y cioBus bubmuorexa [{OK
59
paBHOBeCHS phIYara» https://m.edsoo.ru/ff0a48a6
Koadduruent nonesHoro neicTpust
Mexanu3ma. Jlaboparopnas pabota
60 . 0.5
«M3mepenne KII/[ HaknoHHOM
MI0CKOCTH»
61 Pemenue 3amau mo reme "Pabora, but6mmoreka [{OK
MoImHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexannueckast SHEpTHsl. bu6muoteka [IOK




Kunernueckas v moTeHuaIbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aK0H COXpaHEHHUSI MEXaHUYECKOM
SHEPrHH

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT IO TEME
"OKCcrepUMEHTAIIBHOE OIIPEIEIICHNE
M3MEHEHUs! KHHETUYECKON U
NOTEHIMAIIbHONW SHEPTUH IIPU
CKaThIBaHUHM TeJa 110 HAKIIOHHOM
II0CKOCTH"

65

KonrtponsHas padora o teme
«PaboTa 1 MOIIHOCTh. DHEPTHUs»

66

PesepBHrIit ypok. Pabota ¢ Tekcramu
o TeMe "MexaHnueckoe aBHKeHue"

but6mmoreka [JOK
https://m.edsoo.ru/ff0adee6d

67

PesepBHbIii ypok. Pabora ¢ Tekctamu
no teme "JlaBneHnue TBEPABIX Tell,
JKAOKOCTEN U ra3oB"

but6mmoreka [{OK
https://m.edsoo.ru/ff0a4ffe

68

PesepsHbIii ypok. Pabora ¢ Tekctamu
o TeMe "Padora. MOLIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12




8 KUIACC

Konn4yectBo 1yacos DJIEKTPOHHBIE
JlaTa
Ne uudposbie
Tema ypoka Kourpoasbnsie | IlpakTuyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI s
pecypcsl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPHUH U UX ONBITHBIC 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Moaenu TBEPOTO, KUJIKOTO U | bu6muotexa [IOK
ra3000pa3HOro COCTOSHUH BEIIeCTBa https://m.edsoo.ru/ff0a540e
OO0BsicHeHHEe CBOWCTB TBEPIOTO,
4 YKHUJIKOTO U Ta3000pa3HOT0 COCTOSTHUM |
BEILIECTBA Ha OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUYECKON TEOpUHN
5 Kpucrammueckue u amopdHbIe Tena 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0a5800
6 CmauyuBaHuE U KaWUISIPHOCTD. | bubnuotexa [JOK
[ToBepXHOCTHOE HATSI>KEHHE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacmIMpeHne U cxKaThe 1 bubmorexa [TOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TeMIiepaTypsbl CO
8 CKOPOCTBIO TEIIJIOBOTO JIBUKEHUS 1
YacTUIL
9 BuyTpennss sneprusi. Crioco0bl | bu6mmoreka [IOK
W3MEHEHUS BHYTPEHHEW SHEPrUu https://m.edsoo.ru/ff0a5c60
10 Bunae! reruionepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

11

Ypok-konpepenuus "[IpakTruueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOICTB
BEIIIECTB 1 MaTepHAJIOB B LIEJIAX

bubmmorexa [{OK
https://m.edsoo.ru/ff0a65¢c0

sHeprocOepexkeHus"

12 KonnuectBo TemioTsl. Y nenbHas bubmuoreka [JOK
TETUIOEMKOCTB https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OaaHca. bubnmoreka [JOK
TemooOMeH U TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHast paboTa

14 "HMccnengoBaHue IBIEHUS bubnuorexka [JOK
TEIJI000MeHa MPU CMEIIMBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U ropsiueit BoabI"
Pacuet xonuuecTBa TEIUIOTHI,

15 HE0OXOIMMOTO JJIsl HarpeBaHus Teja
Y BBIJICSIEMOTO UM TIPU OXJIAKICHUH

16 JlaGopaTtopHas pabota "Ornpeznenenue bu6muotexa [HOK
YAEJIbHON TEIJI0EMKOCTH BenlecTa' https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIUBA. Y IeJbHas TEII0Ta bubnmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHne u oTBEpAEBaHUE

18 KPUCTAUTUYECKUX TEN. Y AebHas bubmmorexa [IOK

P thde https://m.edsoo.ru/ff0a71d2

TEIJIOTA IJIABJICHUS

19 JlaGopatopHas pabota "OnpezneneHue bu6mmorexka [IOK
YACIBbHON TEIIOTHI TUTaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHICHCAIHSL. bubnunoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y nennHas termiora but6mmoreka [JOK




napooOpa3oBaHus U KOHJCHCAIIUH.
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS
OT aTMOC(EPHOTO JIaBIECHUS

https://m.edsoo.ru/ff0a786c¢

22

Bnaxxnocts Bo3ayxa. JlabopatopHas
pabora "Onpenenenue
OTHOCHUTEJILHOM BJIAXKHOCTH BO3yXxa"

but6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpenesieHne
BII&KHOCTH BO3/yXa

24

[IpuHIHIB pabOTHI TETIIIOBBIX
nsurateneil. [lapoBas TypOuna.
JlBurarens BHyTPEHHETO CTOPAHUS

25

KIIJI TermoBoro ABuraTeis.
TennoBele ABUTaTEIN U 3alldTa
OKpYXKaroIlel cpeabl

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKoH COXpPaHCHHA U ITPCBPALLICHUSA
OHCPIUU B TCIJIOBBIX IMPOLECCAX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "TernaoBbIe SABICHUS.
N3meHeHue arperaTHbIX COCTOSIHUM
BenlecTna"

but6mmoreka [{OK
https://m.edsoo.ru/ff0a83{2

28

KonTponbhas padota no teme
"TeruioBele aBieHuA. U3MeHeHne
arperaTtHbIX COCTOSIHUI BeliecTBa"

bub6nuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnekrpuzaius Ten. [[Ba pona
IIEKTPUICCKUX 3aPsIOB

30

Ypok-uccnenoBanue "IaeKTpu3anus
TEJl MHAYKIUEH U IpU
COMPUKOCHOBEHHUH"




B3aHMOHeﬁCTBHe 3apPAKCHHBIX TCII.

bubmmoreka [{OK

31
3akon Kynona https://m.edsoo.ru/ff0a87e¢4
DIIeKTPUUYECKOE TOJIE.
1 HarnpskeHHOCTb 3JIEKTPUYECKOTO bubnmnoreka [JOK
nons. [IpuHumn cynepno3uuuun https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX MOJIEH
Hocurenu snekTpuyeckux 3apsios.
33 OnemeHTapHbIN 3aps. CTpoeHue
aToma
34 [IpoBOIHUKY M TUANEKTPUKU. 3aKOH bubnunoreka [ITOK
COXpaHEHUs JIIEKTPUIECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npUMEHEHUE bubnuoreka [IOK
CBOMCTB JJICKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHUM TOK, YCIOBHS €r0
36 cymectsoBanusg. Uctounuku Enbmiorexa TOK
Y ’ https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JlercTBUS DIIEKTPUUECKOTO TOKA bubmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
Vpok-uccnenosanue "Jleiictsue
38 3JIEKTPUYECKOTO MOJI Ha MPOBOIHUKU 1
U JUAJIEKTpUKHU"
19 DIIEKTPUYECKUI TOK B MeTasuiax, bu6nuoreka [JOK
JKHJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas 1ernb U €€ COCTaBHbIC
4acTH
Cuna Toxka. JlabopaTtopHast pabora
) bu6nuoreka [JOK
41 W3mepenue u peryaupoBaHUue CUIIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6




DJIEKTPUYECKOE HATIPSHKCHHUE.
BoasT™metp. JITabopaTopnast pabota

but6mmoreka [JOK

42 0.5
"N3mepenHue u peryJnpoBaHue https://m.edsoo.ru/ff0a%¢e14
HanpsokeHus"
43 CormnpoTHBIeHHE POBOTHHUKA. bubnuotexa [JOK
VY nenpHOE CONPOTUBIICHHE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCUMOCTh
44 AIEKTPUUECKOTO COMPOTUBIICHUS ] bubnmoreka [JOK
MPOBOJHUKA OT €r0 JJIUHBI, IIJI0LIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CEYeHUs U MaTepuaa'
3aBUCUMOCTD CHJIBI TOKA OT
45 HanpspkeHus. 3akod Oma g yJacTka bubmmorexa LIOK
p ’ Ly https://m.edsoo.ru/ff0aa44a
LETTH
JlaGoparopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH CHUIIBI
46 TOKa, UIYIIETO Yepe3 Pe3nCTop, OT 1 bubmorexa LIOK
- MY pesp p, https://m.edsoo.ru/ff0aa04e
COTNPOTHUBIICHUS pPE3UCTOpa 1
HaIpsKeHUs: Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHHUS IPOBOJHUKOB
JlaboparopHas pabdota "IIpoBepka
43 MpaBUJIA CIIOKEHUS HATIPSIKEHUN TIPU 1 bu6muotexa [IOK
[IOCJIEI0BATEIILHOM COEAUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlabGopaTtopHnas pabora "I[IpoBepka
49 IIpaBWJIA Il CUJIBI TOKA IPU 1 bubnuorexa [JOK

HapaiebHOM COEJMHEHUN
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle




Pemenue 3amau Ha IIPUMCHCHUC

50 3akoHa Oma IS pa3IudHoOTo bubmorexa I{OK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHMSI IPOBOJHUKOB
51 PaboTta 1 MOITHOCTB 3JIEKTPUIECKOTO bubnmnoreka [JOK
Toka. 3akoH J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaGopaTopHas padora "Omnpenenenre
52 a60Tpr,1 I/III:/[OHIIfOCTI/I 3neKTpI/1quKor0 buGnnorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKAa
DNeKTpUUECKUe IENH U MOTPeOnTeIn
53 DJIEKTPUUECKON SHEPTUU B OBIT Bubmorexa TOK
P p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanue
[ToaroroBka K KOHTPOJIBHOM paboTe
10 TeMe "DIIeKTPUUECKHE 3apsbl.
54 3apsiKeHHBIE Tela U UX Bubmorexa IIOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMOiecTBH. [10CTOSHHBIN
ANEKTPUUECKUH TOK"
KoHTponbHas pabora 1o Teme
"DnexTpuueckue 3apsaapl.
55 3apsKeHHBIE Tejla U UX Bubmorexa TOK
p . . https://m.edsoo.ru/ff0abea8
B3auMOiecTBHS. [10CTOSHHBIN
3JIEKTPUYECKUN TOK"
56 ITocTosTHHBIE MarHUThI, UX
B3aMMO/ICHCTBHEC
57 VYpok-uccinenoranue "M3zyuenue bubnmoreka [JOK
MTOJIEH TIOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruautHoe 10jie. MarautaHoe mosie
bu6nuoreka [JOK
58 3eMIIM ¥ ero 3HaueHHe I )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OmnbIT OpcTeaa. MarHuTHoe nose
AJIEKTPUIECKOTO TOKa MarHuTHoe
MoJie KaTyIIKA ¢ TOKOM

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHne 3MeKTPOMAarHuTOB B
texHuke. JlabopaTopHas pabora
"U3y4yeHue nelcTBUA MarHUTHOTO
OJIs1 HA TPOBOJHUK C TOKOM"

0.5

but6mmoreka [{OK
https://m.edsoo.ru/ff0ac74a

61

DIEeKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcrons3oBanue
JIEKTPOJIBUTATENICH B TEXHUICCKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTopHas pabota
"KoHcTpyupoBaHue U U3y4yeHue
paboTHI ANIEKTpoaABUTATENS "

bub6nuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

62

Omnbrtel @apazes. 3aKoH
3HCKTpOMaFHI/ITHOﬁ UHAYKIOUU.
[IpaBuiio Jlenna

63

OnexrporerepaTop. CriocoObl

MOJTYYEHHS IEKTPUUECKON IHEPTHH.

DNEKTPOCTaHIUU Ha
BO300HOBIIIEMBIX NCTOYHHUKAX
SHEPTHUH

64

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "DIeKTpUIecKHe 1
MarHuTHbIE IBiIeHus"

65

Kontponbhas pabota mo teme
"JJIeKTpUUECKUE U MarHUTHbBIE
ABJICHUS"

but6mmoreka [JOK
https://m.edsoo.ru/ff0acb14




66 PesepBHblii ypok. Pabota ¢ Tekcramu 1 bubnuorexa [JOK
1o teme "TernoBsle sBICHUS" https://m.edsoo.ru/ff0acc5e
Pesepublil ypok. Paborta ¢ Tekcramu

67 1o teme "[locTosTHHBIN 1 bubmorexa HOK

N " https://m.edsoo.ru/ff0acdc6

AIIEKTPUYECKUI TOK

68 PesepBHeIit ypok. Pabota ¢ Tekcramu 1
1Mo TeMe "MarHuTHbIC SIBICHUS"

OBUIEE KOJIMYECTBO YACOB I10 63 145

[TPOTPAMME




9 KUIIACC

KoaunyecrBo yacos DJIEKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoasubie | IlpakTuyecku
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI e padoThbI
pecypchl

) MexaHnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEILHOCTD | bubmuorexa [JOK
MEXAHUYECKOI'0 JBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsAMOJIMHEITHOE 1 bubnuoreka [JOK
JBHUKCHHUEC https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe psIMOJIMHEHOE

4 nBrxeHne. CpeHss U MTHOBEHHAas 1
CKOPOCTb

5 [TpstmonHeHOe paBHOYCKOPEHHOE | bubnuoreka [IOK
JBUKCHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O ABH)KEHUSI. 1
I'padux ckopocTu
JlaGopartopHas pabota "Onpeznenenue

7 YCKOpEHHS Tena npu 1 1 bubnuoreka [JOK
PaBHOYCKOPEHHOM ABIKEHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockoctn"

Q CBobosnoe nagenue tei. OnbIThl 1
lanunes

9 PaBHOMEpHOE NBHKEHUE TIO 1 bubmuorexa [JOK

okpy>kHoctu. [leproa u yactora

https://m.edsoo.ru/ff0ael76




oOpartenus. JIuneitHas u yrioBas
CKOpPOCTH

10 LenTpocTpeMuTenbHOE yCKOpEHHUE
1 [lepselii 3axkoH HetoTona. BexTop bubnuoreka [IOK
CHITBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubmuoreka LIOK
PaBHOelicTBYIOIIASA cUita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HerotoHa. bubnuoreka [JOK
Cyneprniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE Bbu6morexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bub6mmoreka [{OK
15 Cuna ynpyroctu. 3akon T'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau o teme «Cuna
YOPYroCTH»
17 JlabopaTtopHas pabota «OmnpeneneHue bubnmnoreka [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
1
8 Cuna Tpemma https://m.edsoo.ru/ff0af738
19 Pemenue 3agau o teme «Cuia Bbu6mmorexa [JOK
TPEHUs» https://m.edsoo.ru/ff0afa26
JlaboparopHas pabota "Onpenenenue bubnuoreka [IOK
20
K03(ppuIMeHTa TpeHUs CKOIbKeHH" https://m.edsoo.ru/ff0af8be
Pemrenue 3agau mo teMe "3aKOHBI
21 Herotona. Cuna ynpyroctu. Cuna Bubnmorexa [JOK
. yrpy ' https://m.edsoo.ru/ff0afb8e
TpeHUs
22 Cuna TSKECTH U 3aKOH BCEMHPHOTO bubmuorexa [JOK




TATOTCHHS. Y CKOPEHHE CBOOOHOTO
mageHus

https://m.edsoo.ru/ff0af044

VYpok-koHpepenmus "IBuxenue Ten

23 BOKPYT I'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ["anaktuku”
Pemienue 3amau no reme "Cuiia
24 bu6mmoreka [JOK
TSOKECTH Y 3aKOH BCEMUPHOTO
p https://m.edsoo.ru/ff0af5{8
TATOTeHHS "
[lepBas kocMHuueckas CKOPOCTb. bubnuoreka [IOK
25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUAIBHONW TOYKH.
AOGCOTIOTHO TBEPAOE TETO. bubnuoreka [IOK
26 N
PaBHOBecue TBEpIOTO TENA C© https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBhIO BPAILIEHUS
27 MowmenT cuibl. LleHTp TskecTn
73 Pemenue 3amad o reme "MomeHT bubnuorexa [JOK
cunsl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
IloaroroBka K KOHTPOJIBbHON paboTe MO
29 e "Mexanunyec (I))e ep € Bubmorera LOK
TeM XaHUYECKOE JIBMKCHHUE.
. A https://m.edsoo.ru/ff0b0408
Bsanmoneiicteue Ten"
Kontposnbnas paboTa no teme
30 "M P P bubnuorexa [IOK
€XaHUYECKOE JIBIXKCHHE.
N A ) https://m.edsoo.ru/ff0b06ec
BsanmopeiicTBue Ten
Nmnynsc Tena. UMmynbe cubl. 3aKoH
31 4 4 v " bubmuoreka [JOK
COXpaHEHUsl UMITYJIbCa. YTIPYyroe
p Y N py https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJICHCTBUE
1 Pemenue 3agau no reme "3akoH bu6mmoreka [{OK

COXpaHEHUs UMIyJibca"

https://m.edsoo.ru/ff0b096¢




Ypok-koH(pepeHnius "PeakTuBHOE

33
JIBU>KEHUE B MPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanndeckas paboTa ¥ MOITHOCTh
p B https://m.edsoo.ru/ff0b0a84
35 PabGoTa cITBI TSDKECTH, CHITBI bu6mmoreka [IOK
YIOPYTOCTHA U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OmnpeneneHue
36 paboThI CUJIBI TPEHUS ITPU
PaBHOMEPHOM JBHKEHHUU TEJa MO
TOPU30HTAIBHON IOBEPXHOCTH
37 CBsi3b HEPTUU U padOTHI.
[TorenmansHas 3HEprUs
Kunernueckas sneprus. Teopema o bubnuoreka [JOK
38 .
KUHETUYECKOU DHEPTUH https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHUs YHEPTHUH B
MEXaHHKE
40 JlaGopaTopHas paborta «3yueHue bubmmoreka [{OK
3aKOHA COXPAHEHUS DHEPTUU» https://m.edsoo.ru/ff0b12fe
A1 KonebarenpHoe NBMKEHHE U €TO bubmmoreka [{OK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KojaeoaHus. bubnuoreka [JOK
BrinyxaeHnbsie koeOanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MareMaTH4ecKuil U NPy KUHHBIN
MasiTHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh
. bu6mmoreka [IOK
44 nepuo/ia KojaeOaHui OT KECTKOCTH

NPY>KUHBI U MAaCChI TPy3a»

https://m.edsoo.ru/ff0b197a




45

[TpeBpareHue sHepruu npu
MEXaHUYECKUX KOJIEOAHUAX

46

JlabopaTtopHas pabota «OmnpeneneHue
94acTOTHI M TIeproJIa KoJIeOaH i
IPY>KUHHOI'O MasiTHUKa»

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0blaec

47

JlaGoparopnas pabota «IIpoBepka
HE3aBUCHMOCTH NEepHoJia KoJieOaHH
rpy3a, HOJBELIEHHOTO K HUTH, OT
Macchl rpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHbl. CBOKWCTBA
MEXaHM4ECKUX BOJIH. [IponosnbHbIE
MONEPEYHBIE BOJHBI

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPAOM TeJI€.
CelicMuueckue BOJIHBI"

50

3ByK. PacripocTpanenue u oTpaxkeHue
3ByKa

51

Ypok-uccnenosanue "Habmronenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKUN PE30HAHC

53

VYpok-koudepenuus "YabTpa3Byk u
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

bubmuoreka [{OK
https://m.edsoo.ru/ff0b23ca

54

[TonroroBka K KOHTPOJIBHOM paboTe MO
Teme "3aKOHbI COXPAHEHUS.
Mexannueckue kKojaeOaHust 1 BOJHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25{0

55

Kontponbhas pabota no teme




"3aKkoHbI cOXpaHeHUs. MexaHn4yeckue
Kosie0aHus U BOJHBI"

DNeKTPOMarHUTHOE TOJIE.

bubmmoreka [{OK

56
DJIEKTPOMArHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMarHUTHBIX BOJH
Ypok-koupepennus "[lkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
Hcnonb30BaHuE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
VYpok-uccienoanue "M3yuenne
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C Bubnmorexa [JOK
p " https://m.edsoo.ru/ff0b2c6c
MOMOIIbI0 MOOMIIBHOTO TenedoHa
Pewenne 3amau Ha onpeneneHue
60 YacCTOTHI U JAJIMHBI 3JIEKTPOMAarHUTHOU
BOJIHBI
DneKTpOMarHuTHas pUpo/ia CBETa.
61 CkopocTts cBeta. BonHOBBIE cBOKCTBA bubamorexa [OK
p ' https://m.edso0.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 aCIIpOCTpaHEHUE CBETA. 3aTMEHUS bubmmorexa [JOK
Pactipoctp ' https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpaXKEHMsI CBETa. 3epKaJa.
63 Pemenue 3an1ay Ha npuMeHEeHNE bubmmorexa [JOK
P https://m.edsoo.ru/ff0b38c4
3aKOHa OTPAXKEHUS CBETA
64 [Ipenominenune cBeta. 3akoH bubnuorexa [IOK
MIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
65 [TonHOE BHYTpEeHHEE OTpaKEHUE CBETA. bubnuoreka [IOK

Hcnonp3oBaHue NOJTHOTO BHYTPCHHCTO

https://m.edsoo.ru/ff0b3c5c




OTPaXXCHUA B OIITHYCCKUX CBETOBOAAX

JlabopaTtopHas pabota "HccnenoBanue
3aBUCHMOCTH YTJIa TIPEITOMIICHUS

66
CBETOBOTI'O JIyya OT yIJIa MaJeHus Ha
rpanune "Bo3ayx-cTexno""

VYpoxk-konpepenuus "VcnonapzoBanue
67 TIOJTHOTO BHYTPEHHETO OTPAKCHHS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [JOK
68 Jlunzpl. OnTHYecKas Cujia JIMH3BI
https://m.edsoo.ru/ff0b3f2¢
Bbu6morexa [JOK
69 [Toctpoenune nzodpaxeHuii B IMH3aX
P P https://m.edsoo.ru/ff0b444a
JlaGoparopHas padota "Onpenenenue
70 dox I(?Horg acf:)Tome u olilmqecxoﬁ bubmmorexa [JOK
YCHOTO pacoTos ) https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3BI

71 Ypok-koHpepenus "OnTudeckue bubnmoreka [JOK
JUH30BBIE TPHUOOPHI" https://m.edsoo.ru/ff0c0a7e

72 I'na3 xak onrtuyeckas cucrema. 3peHue bubmmorexa [JOK

P https://m.edsoo.ru/ff0b4684

7 VYpoxk-koupepenuus "Jled ekt
3penus. Kak coxpanurts 3peHue"
Paznoxxenue 6enoro cBeTa B CIIEKT.

74 OnpiTel HetoToHa. Criokenne bubmuorexa [JOK
CIIEKTpaJbHBIX LBETOB. [(ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa

75 JlaboparopHas paboTa "OmNBITHI 11O bubnmoreka [JOK

Pa3JIOKCHUIO 0eJIoro cBeTa B CIICKTp U
BOCIIPUATHIO IIBETA MMPEAMCETOB IIPHU UX

https://m.edsoo.ru/ff0c0e2a




HaOJIFOICHUH Yepe3 IBETOBBIC
bunbTpH"

VYpok-npaktukyM "BoaHoBble

76 CBOICTBA CBETA: JUCIIEPCHS,
uHTephepeHuus 1 qudpaxus”
77 Omneitel Pe3epdopaa v rutanerapHas bubnmoreka [JOK
MOJETb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Mozaens atoma bopa
Hcnyckanue u NOrioueHue cBera
79 aromoM. KBanTel. JInneituaTeie bubmorera [IOK
' ' https://m.edsoo.ru/ff0c144c
CIEKTPBI
20 Ypok-npaktukym "Habmronenue bubnuorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagroakTUBHOCTH U €€ BUBI bubmmorera [JOK
g a https://m.edsoo.ru/ff0c1672
%) Ctpoenne atoMHOTO sapa. HykionHnas bubnuorexa [JOK
MO/JIC]Ib https://m.edsoo.ru/ff0c18ac
23 PanuoaxkTuBHBIE TPEBpAIICHUS. bubnuoreka [IOK
W3oTomsl https://m.edsoo.ru/ff0clal4
Pemienne 3agau mo Teme: bu6mmoreka [JOK
84 " "
PannoakTuBHBIE pEBpalICHUS https://m.edsoo.ru/ff0c1b4da
85 [lepuon nonypacnana
Vpok-koH(pepenmnus "PagnoakTHBHEIE
P Gep bu6mmoreka [IOK
86 W3JIyYEHUsI B TIPUPOJIC, MEAUIIUHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




SnepHbie peakiyu. 3aKOHbI

87 COXpaHEHUS 3apSI0BOT0 U MacCOBOT'O bubmorexa LOK
p P https://m.edsoo.ru/ff0c1¢c58
yucen
28 OHeprus CBs3U aTOMHBIX sep. CBs3b bubnmoreka [JOK
MAacCChI U SJHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amau o reme "SAnepueie
peakmun"
Peakuuu cuHTtesa u neneHud saep. bubnuoreka [JOK
90 N
Ucrounuku sueprun ColiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-kouhepennus "SAnepHas
91 JHepreTuka. JlencTeus
PaAMOAKTUBHBIX U3TyUYEHUHN Ha )KUBbIE
OpraHu3msl"
[ToaroroBka Kk KOHTPOIBHOM paboTe Mo
9 TeMe "DJIEeKTPOMAarHUTHOE TOJIE. bubnuoreka [JOK
ONEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBbie siBieHUS"
KonTponbHas pabota no teme
93 "EeKTPOMarHuTHOE MOJIeE.
DIIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBsie siBieHus"
[ToBTOpEeHME, 000OIIEHUE.
94 JlaGopaTopHbie pabOTHI 1O KypC bubmorexa OK
" p pv P | ypey https://m.edsoo.ru/ff0c245a
B3aumopeiictBue Ten
[ToBTOpenue, o6o0menue. Pemenue
95 ACYETHBIX U KaYECTBEHHBIX 3aja4 10 bubmmorexa HOK
p " " https://m.edsoo.ru/ff0c2572
teme "TemnoBbie mpouecchl
96 [ToBTOpenue, o6o0eHue. Pemenue bubnuorexa [JOK




pPacyYeTHBIX M KAYECTBEHHBIX 3a7a4 110
teme "KIIJ[ TerioBeIX aBUraTesnei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, 06061meHue. Pemenue

97 ACUETHBIX M Ka4eCTBEHHEIX 3a/a4 I10 1 buGnnorexa [IOK
p A https://m.edso0o.ru/ff0c2b30
teme "KIIJ] anexTpoycTtaHoBOK"
[ToBTOpenue, o6o0IEHNE.
98 JIaGopaTopHble PabOTHI IO KYPC 1 1 Bubmiorexa OK
| paTop p | ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBIECHUSI
[ToBTOopenue, 06o0menue. Padora ¢
99 TEKCTaMU 110 TeMe "3aKOHBI 1 Bubmorexa IOK
. https://m.edsoo.ru/ff0c2d6a
COXPAaHEHUS B MEXaHHKE
[ToBTOpenue, 0606menue. Pabota ¢
100 tekcramu 1o teme "Konebauus u 1 Bubmorexa ITOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0606meHue. Pabora ¢
101 TekcTaMu 110 TeMe "CBETOBEIE 1 bubmmorexa LOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0606meHue. Pabora ¢
102 TeKkcTaMu 1o TeMe "KBaHToBas u 1
snepHas pusmka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME













