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HOACHUTEJIBHAA 3AIIMCKA

[lporpamma 1o ¢u3MKe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs COCTAaBICHA Ha OCHOBE
HOJIOKEHUH U TpeOOBaHUI K pe3ylbTaTaM OCBOEHHsI Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeIbHOMN
nporpammsl, npezactasieHHbIXx B PI'OC OO0, a takxe ¢ yuéroMm ¢eaepanbHOi paboyeil mporpamMmbl
BocnuTanusa u Konnenuuu npenojgaBanust yaeOHoro npeamMera «Ousukay.

ConepxaHue NporpaMMbl MO (U3MKEe HampaBleHO Ha (OPMHUPOBAHME €CTECTBEHHO-HAYyYHOMH
IPaMOTHOCTH OOYYaIOIIUXCS W OPraHU3alUI0 HM3ydeHUs (U3MKM Ha JEATEIbHOCTHOW OCHOBEe. B
nporpaMMe Ho (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOro IpeIMeTa B peaiu3alud TpeOoBaHUM
OI'OC OOO k niaHUpyeMbIM JMYHOCTHBIM M MeETalpeAMETHBIM pe3yibTaTaM OOydeHMs, a TaKxkKe
MEXITPEIMETHBIE CBSI3M E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha yPOBHE OCHOBHOTO OOIIETO
o0Opa3zoBaHwUsI.

[Tporpamma mo (Qu3MKe ycTaHABIMBAET paclpeliesieHne ydyeOHOro maTepuaia Mo rojaaM oOydeHHs
(mo kyaccam), mpeuiaraeT NPUMEPHYIO IOCIEA0BAaTEIbHOCTh HW3YYEHHS TEM, OCHOBAHHYIO Ha JIOTMKE
pa3BUTHS IPEIMETHOTO COZIEPKaHMS U Y4ETE BO3PACTHBIX OCOOEHHOCTEH 00yUaromuxcs.

[lporpamma 1no ¢usuke pa3paboTaHa C LEJIbI0 OKAa3aHUS METOAMYECKOW IOMOIIM YYUTENII0 B
co37aHuU paboyeil MporpaMMBbI 10 y4eOHOMY IIPEIMETY.

®du3uka ABISETCS CUCTEMOOOPA3YIOIUM ISl  €CTECTBEHHO-HAYYHbBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3UUECKUE 3aKOHBI JIS)KAT B OCHOBE MIPOLIECCOB U SBJICHHUN, H3y4aeMbIX XUMUEH, OHoIoruei,
acTpoHOMUEW M (Qu3nueckor reorpadueld, BHOCHUT BKJIAJI B €CTECTBEHHO-HAYYHYIO KapTHHY MHpA,
IpesocTaBIsgeT Haubosiee sCHbIe 00pa3lbl MPUMEHEHUs] HAyYHOTO MEeTOoJia MO3HaHUsA, TO €CTh crocoda
MOJIyYEHUS TOCTOBEPHBIX 3HAHUM O MUDE.

OnHa u3 mIaBHBIX 3a7a4 u3nyeckoro oOpa3oBaHUs B CTPYKType o0Iiero oOpa3oBaHUs COCTOUT B
(OopMHPOBAHNY €CTECTBEHHO-HAYYHON IPAMOTHOCTH M MHTEpEca K HayKe Y 00yJaromuxcs.

N3yuenne Gpu3nku Ha 0a30BOM ypOBHE MPEAIOJIAraeT OBIaeHIE CICTYIONMMIA KOMIETEHTHOCTSIMH,
XapaKTepU3YIOILUMHI €CTECTBEHHO-HAYyYHYIO TPaMOTHOCTb!

L4 HAay4YHO O0OBSCHSITH SABJICHUS
L4 OLICHUBAThb U IOHUMATh 0COOCHHOCTHU HAaY4YHOT'O UCCJICAOBAHUS;
L HHTCPIIPETUPOBATE JAHHBIC W HCIIOJIB30BATh HAYYHBIC NOKAa3aTCIbCTBa IJIA

IIOJIy4EHUS BBIBOJIOB.
Lenn m3ydenus (uU3MKA Ha ypOBHE OCHOBHOT'O 00IIero oOpa3zoBaHwms ompesesneHsl B Konuemnmmmn
npenofaBaHus ydeOHoro rmpenmera «@Pu3uMka» B 00pa3oBaTelbHBIX oOpraHuzanusax Poccuiickoii
denepannu, peaau3yoUMX OCHOBHbBIE 00IIe00pa3oBaTeIbHbIE MPOIPAMMBbI, YTBEPKIEHHON peIIeHueM
Konnernn MunuctepctBa npocsenieHus: Poccuiickoit @eneparuu (mpotokoa ot 3 mekadps 2019 r. Ne
[1K-4BH).
Hean n3yvyenus pU3NKH:
. MpHOOpeTeHne WHTEepeca U CTPEeMJICHHs] OOYyYarolMXCs K Hay4HOMY H3yUYEHUIO
IIPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
. pa3BUTHE TMPEACTAaBICHUN O HAYYHOM METOJe TMO3HAaHUS U (HOpPMHUPOBAHHE
HCCIIEI0BATENICKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSM;
. (¢hopMUpOBaHHE HAyYHOTO MHPOBO33PEHHSI KaK pe3yiabTaTa M3y4eHHs OCHOB
CTPOCHUS MaTepHH U PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;
. dbopMUpOBaHHE TPEACTABICHUA O polud (PU3UKU AN Pa3BUTHS  JPYTUX
€CTECTBEHHbIX HayK, TEXHUKU U TEXHOJIOTUH;



o pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cdepax Oymymieil mpodeccroHaTbHOMI
NEATeTLHOCTH, CBSI3aHHOW C (DU3WKOW, TOATOTOBKA K JajbHEHIIEMy OOYYEeHHIO B ITOM
HaIpPaBICHUU.

JlocTmkeHne 3THUX TeJIed MporpaMMbl 1o (U3WKEe HAa YpPOBHE OCHOBHOTO 0OMmIETO 00pa3oBaHUS
o0ecrieynBaeTcs pelieHneM CIeIYIoIuX 3a/1a4:

o MpUOOpEeTeHNEe 3HAHWKW O MUCKPETHOM CTPOSHUU BEIIECTBA, O MEXaHWYECCKUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

o MPUOOpETeHNE YMEHHUW ONHUCHIBATH M OOBSICHATh (U3HUYSCKUE SIBICHUS C
MCIOJIb30BaHUEM TIOJTyYEHHBIX 3HAHUI;

J OCBOCHHE METOJIOB PEIICHUS MPOCTEUIIMX PACUETHBIX 33Jiad C HCIOJIb30BaHUEM
(buznyecKux MoJeNel, TBOPUECKUX U MPAaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

. pa3BUTHE YMEHHWI HaOMIOIaTh MPHUPOJHBIC SBICHUS W BBITIOIHATH OIBITHI,
nabopaTopHble  paboOThl W JKCHEPUMEHTAJbHBbIE HMCCIEJOBAHHUS C  HCIOJIb30BaHUEM
HU3MEPUTENBHBIX TPHOOPOB;

. OCBOCHHE TIPUEMOB PabOTHI ¢ HHpOpMAIUEH (HU3UIECKOTO COACPKAaHUSA, BKIIOYAs
WH(GOPMAIIMI0O O COBPEMEHHBIX JOCTIDKECHUSX (U3UKH, aHAIU3 W KPUTHUYECKOE OIICHUBAHHE
uH(pOopMalnu;

o 3HAKOMCTBO cO cdepamMu Tpo(hecCHOHATBHONW AESITeTbHOCTH, CBSI3aHHBIMHU C
(GU3UKOW, W COBPEMECHHBIMH TEXHOJIOTHUSMH, OCHOBAaHHBIMH Ha JIOCTIDKECHUSAX (PUINICCKOM
HayKH.

Ha w3ydenue ¢usuku (0a30BbIi YPOBEHB) HA YPOBHE OCHOBHOI'O 00IIEro 0O0pa3oBaHUS OTBOIAMUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 vaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Heiel), B 9
knacce — 102 gaca (3 gaca B Hezenio).

[lpeanaraemelii B mporpamme no (u3MKe NepedyeHb JIAOOPAaTOPHBIX pPabOT M ONBITOB HOCHUT
PEKOMEHAATENbHBIA XapaKkTep, YYUTEb JeaeT BbIOOp MpoBeAeHHs Ja00paTOPHBIX pabOT M OMBITOB C
y4€TOM HHAMBHUIYaJIbHBIX OCOOEHHOCTEM OOydJaroImuxcs, CIUCKAa SKCIEPUMEHTANBHBIX 3aJaHUM,
npeJylaraeéMbIX B paMKax OCHOBHOT'O T'OCY/IapCTBEHHOT'0 SK3aMeHa 1o (pusmke.



COAEPXXAHME OBYYEHUA
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Paznen 1. Pusuka u €€ poJib B IO3HAHUM OKPYKAKOIIEr0 MUPA.

®dusnka — HayKa o npupojie. SABiaeHust npupoipl. GU3nyYecKue SBJICHUS: MEXaHUYECKHE, TEIUIOBHIE,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuunHbl. 3mepenne pusnueckux Bennynd. Ousudeckue mpudopsl. [lorpenrHocts
n3MepeHnil. MexxayHapoaHas CUCTEMA €IUHHII.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAYKH H3ydaloT HpUPOAy. EcTecTBEeHHO-HAay4HBIM METO.
MO3HAHUS: HAOIOJIEHHE, TOCTAHOBKA HAYYHOTO BOMPOCA, BBIABMKCHHE THUIIOTE3, JKCIICPUMEHT I10
MIPOBEPKE THUIOTE3, 00BsICHEHWE HaOmogaemMoro siBiaeHus. Onucanue GU3NIECKUX SBJICHUN C TTOMOIIBIO
MOJIEJIEH.

Hemoncmpayuu.

1. MexaHuyecKkue, TeIIOBbIC, IJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @Owuzuyeckwe TPUOOPHI W TMpOIEAypa TMPSMBIX HW3MEPEHHH aHAJIOTOBBIM U  ITU(POBBIM

npudopoMm.

Jlabopamopnwvie pabomot u onvimol.

OrnpeneneHue MeHbI ASTCHUS MKaIbl U3MEPUTETHLHOTO TTpUdopa.

N3mepenne paccTosiHUM.

H3mepenne 06bEMa KUAKOCTU U TBEPIOTO TENA.

OrnpeneneHune pa3MepoB MaJlbIX TeJ.

N3mepenne Temnepatypbl IpU MOMOIIH KHJIKOCTHOTO TEPMOMETpPA U IaTYHUKA TEMIIEPATypHhI.
[IpoBeneHue uccaeq0BaHUs IO MPOBEPKE TUIIOTE3bI: JAJbHOCTH MOJIETA MIAPUKA, MYIIEHHOTO
TOPU30HTAIIBHO, TeM OO0JIbIlIe, YeM OOJIbIIe BHICOTA MYCKA.

Pazpea 2. [lepBoHayaibHbIE CBeAeHUS 0 CTPOEHHHU BelIeCTBA.

CtpoeHue BemecTBa: aTOMBI U MOJIEKYJBI, UX pa3Mmepbl. OmNbITHI, JTOKA3bIBAIOIINE THCKPETHOE
CTPOCHHE BEIIECTBA.

ouvkwnNRE

JBm>keHue yactull BemecTBa. CBsA3b CKOPOCTH JABMKEHHUS YacTHI] C TemmepaTypoil. bpoyHoBckoe
nBrxkeHue, 1uddys3us. BzanmoaeiicTBre 4acTuIl BEIIECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH U TBEPIBIX (KPUCTAIUTMYECKUX)
Ten. B3auMoCBsI3b  MEXKAy CBOMCTBAMM BEIIECTB B Pa3HBIX arperatHbIX COCTOSHUSIX W UX
ATOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGmonenue 6pOyHOBCKOTO IBUKCHUSI.

2. Habmonenue nuddys3un.

3. HaGmionenue sBIeHUN, OOBIACHSIIOMIMXCA MPUTSHKEHUEM WIM OTTAJKUBAHUEM YacCTHII

BEILIECTBA.

Jlabopamopuvie pabomot u onsimol.

1. OrueHka guaMeTpa aToMa METOIOM PSIOB (C UCTIOIB30BaHUEM (GoTorpaduii).

2. OmnbIThl O HAOJIIOIEHUIO TEIUIOBOTO PACLIIMPEHUS T'a30B.

3. OmnbITbl 1O OOHAPYKEHUIO ACHCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBuskeHue U B3aUMOelCTBHE TeJl.

Mexanuyeckoe aBmkeHue. PaBHOMepHOe U HepaBHOMepHoe aBikeHue. Ckopoctb. CpenHss
CKOpOCTb IPYU HEPABHOMEPHOM JIBH>KEHHUH. Pacuér myTu 1 BpeMeHU JABUKECHUSI.

SlBnenue wHepnuu. 3akoH WHEpIUU. B3auMoneicTBHe Ten Kak NMPUYMHA W3MEHEHUS CKOPOCTU
IBIKEHHUsT Tel. Macca kak Mepa uHepTHOCTH Tena. [lnmoTHocTe BemiectBa. CBsi3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIECTBA.



Cua Kak XxapakTepucTuKa B3auMoJiercTBuA tei. Cuia ynpyrocty u 3akoH ['yka. I3Mepenue cuibl
C MOMOIIbIO JUHAMOMETpA. fIBJIeHHE TATOTEHUS U cuia TsxkecTu. Cuila TSHKECTH Ha JIPYrux IUIaHeTax.
Bec Ttena. HeBecomocth. CroxeHue CuIl, HallpaBJIEHHBIX MO OJHOW MpsMoi. PaBHoxaeWcTBYyrOImas Cuil.
Cuia Tpenusi. TpeHue CKOJIbKEHUs U TPEHUE MOKOsl. TpeHue B MpUpoJe U TEXHHKE.

Hemoncmpayuu.

=

e wN

HaGmoneHre MeXaHUUEeCKOro IBIKEHUS Tela.

N3mepenne cKkopoCTH NPSIMOJIMHEWHOTO IBUYKEHUS.
HaOnroneHue siBieHust MHEPLUU.

HaOG:roneHue u3mMeHeHus: CKOpOCTH ITPU B3aUMOICHCTBUH Tell.
CpaBHeHue Macc 10 B3aUMOJEHUCTBHUIO TEJ.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM MPSIMOH.

Jlabopamopuusie pabomot u onvimol.

1.

w

OmnpezneneHre CKOPOCTM PaBHOMEPHOTO JBWXKEHUS (IIapuKa B JKMJIKOCTH, MOJEIH
AIIEKTPUYECKOT0 aBTOMOOMIIS U TaK Jajee).

Omnpenenenne cpeHe CKOPOCTH CKOIbKEHUS OpyCcKa WK IIapuKa 10 HAKJIOHHON INIOCKOCTH.
Omnpenenenne IIOTHOCTH TBEPAOTO TeNA.

OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTb pacTsbkeHus (nedopMmalnyuu) HpyKUHBI OT
IIPUWIOKEHHON CUJIBI.

OnbITHl, JAEMOHCTPHUPYIOLIHE 3aBUCHMOCTb CHUJIbI TPEHHUS CKOJBXEHHS OT Beca Tena u
XapakTepa CONMPHUKACAIOLINXCS [TOBEPXHOCTEH.

Pa3znen 4. /laBiieHne TBEPABIX TeJl, dKUAKOCTEH 1 ra3oB.

HaBnenue. CrnocoObl yMEHBIICHUS W yBEJIMYCHUS JaBieHus. JlaBieHwe rasza. 3aBHUCHMOCTH
naBjeHus raza oT o0wbéMma, Temmneparypbl. llepenaua paBrnenHuss TBEPABIMU TellaMH, XUAKOCTAMU H
razamu. 3akoH [lackans. [IlHeBMaTuyeckue MaiivHbl. 3aBUCUMOCTH JABIEHUS KUIKOCTH OT TITyOWHBI.
IMuapocraTudeckuit mapamgokc. Coodmiaroniuecs: cocyasl. [ uapapimmueckue MeXaHU3MBbI.

AtMmocdepa 3emnu u atmochepHoe napneHue. [I[pudyrHbI CyiecTBOBaHUS BO3AYITHOW O0OIOUKH
3emmu. Onwir Toppuuennu. W3mepenue artmochepHOro napieHUs. 3aBHCUMOCTh aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI Ha/l YpoBHEM Mopsi. [Ipubops! 11s m3Mepenust atMocepHOTo J1aBICHHUS.

JleiicTBHE KUIKOCTH UM Ta3a Ha MOTPYKEHHOE B HUX TeJo. BrlTankuBaromias (apxuMenoBa) CHia.
3akon Apxumena. [InaBanue Ten. Bo3ayxomiaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTH JABJICHHUSA I'a3a OT TEMIIEPATyPBI.

2. Ilepenaua naBiieHUS XKUIKOCTBIO U Ta30M.

3. CooOwiaromyecs cocysl.

4. T'unpaBinyeckuii mpecc.

5. TlposiBieHue aeicTBust aTMOC(HEPHOTO AABJICHUS.

6. 3aBHCHMOCTb BBITAJKUBAIOLIEH CHUJIBI OT O0BbEMaA MOrpYyKEHHOW 4acTH Tela U IUIOTHOCTH
KHUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLICH CUJIBI BECY BHITECCHEHHOM JKUJIKOCTH.

8. VYcioBue muaBaHMs Tell: IUIABAHUE WM IOTPYXKEHUE TEJI B 3aBUCUMOCTH OT COOTHOILICHHS

IUIOTHOCTEH Teaa B KHUIKOCTH.

Jlabopamopnwvie pabomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOW B KUIKOCTh YacTH
Tena.

OmnpenesneHre BHITAIKUBAIONICH CUJIBI, AEUCTBYIOIIEH Ha TENO, MOTPYKEHHOE B KHUIKOCTb.
[IpoBepka HE3aBUCHMMOCTU BBITAJIKMBAIOIIECH CHIIBI, JEHCTBYIOLIEH Ha TEJIO B KUIKOCTH, OT
Macchl Tela.



4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHJIBI, IEMUCTBYIOIIEH HAa TEJIO B
KHUAKOCTH, OT 00BEMA MOTPY>KEHHOM B KUIKOCTh YACTH TeJa M OT MJIOTHOCTH KUAKOCTH.

5. KonctpyupoBaHue apeomerpa WM KOHCTPYHpPOBaHHE JIOAKA U  OMNpeleneHue  eé
Ipy30II0ABEMHOCTH.

Pa3pnen S. Pabora u MOIHOCTB. JHeprus.

Mexanuueckast pabora. MOITHOCTb.

[IpocThle MexaHM3MBI: pblyar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio paBHOBecHs pblyara.
[lpumeHeHne mpaBuiIa paBHOBeCHs pbluara K Oyoky. «3omotoe mpaBuwio» mexanuku. KIIJ mpocThix
MeXaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannyeckasi sHeprus. Kunetndeckas M moTeHuuangbHas sHeprus. [IpeBpaieHue oaHOTO BUAA
MEXaHUYECKON SHEPTrUU B IpYyroil. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopusie pabomot u onvimol.

1. OmnpeneneHue paOOTHl CUIIBI TPEHUS MPU PABHOMEPHOM JBMKEHHH Tella 1O TOPU30HTAIBHOMN

MOBEPXHOCTH.

2. HccnenoBaHue yCIOBHI paBHOBECHS pblyara.

3. WMsmepenune KIIJ] HaKIOHHOM MJIOCKOCTH.

4. VI3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTUU.

8 KJIACC

Pa3gen 6. TenioBbIe IBJCHUS.

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO--KUHETUUECKOM TEOpuM CTPOEHMs BellecTBa. Macca u
pa3Meppl  aTOMOB M MOJIEKYI. OnbpIThl,  MOATBEPXkJAIOIIME  OCHOBHBIE  TOJIOXKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM TeOpHUHu.

Mopnenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSIHMM BemiecTBa. Kpucrammudeckue u
amopdubie Tena. OOBACHEHHE CBOMCTB Ta3oB, XUAKOCTEH M TBEPIBIX TEJ HA OCHOBE IOJOKEHUN
MOJIEKYISIPHO--KMHETUYeCKO Teopu. CMauynBaHue U KalWUIApHBIC sIBIeHUS. TernoBoe pacuimpeHue u
cKaTHe.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBHIO TEIUIOBOTO JIBWKEHHUS 4acTull. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHHsT BHYTPEHHEH SHEpruu: TeIuionepenaya U COBeplIeHHe paldoThl. Bumis
TEIUIONEepeIadn: TEIIONPOBOAHOCT, KOHBEKIMS, U3IYyYECHHUE.

KonuuecTBo TemnoTsl. YenabHasi TEIOEMKOCTh BelllecTBa. Termioo0MeH U TEIIOBOE paBHOBECHE.
YpaBHeHue TeruioBoro OanaHca. [lnmaBneHue u OTBEpAEBaHHWE KPUCTAUIMUECKUX BEIIECTB. YEIbHAS
Teruiota rwiaBiaeHus. [lapooOpa3oBanme u koHumeHcanus. Mcmapenwe. Kumenue. YaenpHas Temuiora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTIEHHS OT aTMOC(HEPHOT0 JaBICHHUS.

Brnaxnocts Bo3myxa.

OHeprus TOIIuBa. Y IeJibHas TEIJI0Ta CrOpaHHUs.

[Tpunnumner padotsl TemnoBsix apurateneid KIIJI temmoBoro aBurarens. TeroBble OBUTATENU U
3alllUTa OKPYKAIOLIEH CpEeIbl.

3aKOH COXpaHEHUs U MPEBPALLEHUS SHEPTUHU B TEILIOBBIX MPOIIECCAX.

Hemoncmpavyuu.

Habmtonenne OpoyHOBCKOTO JABHIKEHHS.

Ha6monenue nuddysum.

HaGuroieHre siBIeHUI cMadyMBaHUS ¥ KAITMJUTSIPHBIX SBJICHHM.

Habmroenue TemnoBoro paciupeHust Ted.

V3MeHeHue 1aBlieHus ra3a Npyu U3MEHEHUH 00bEMa U HarpeBaHUM WU OXJIAXKICHHH.
[TpaBuna u3MepeHus TeMIepaTyphl.

oA wWwNPRE



7. Bwunapel Termonepenayu.

8. OxyakJaeHue Npu COBEPIICHUH PadOTHI.

9. HarpeBanue rpu coBepIiieHUU paOOThl BHEIIHUMU CHIIAMHU.

10. CpaBHEHUE TEIIIOEMKOCTEN pa3IMUHbIX BEIIECTB.

11. HabmroieHue KumneHusl.

12. Habmro1eHue OCTOSTHCTBA TEMIIEPATYPHI MPH TUIABJICHUH.

13. Moaenu TerOBBIX JBUTATENECH.

Jlabopamopusie pabomot u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CUJI MOJICKYISIPHOTO TIPUTSIKEHUSI.
OMBITHI 1O BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM WJIU caxapa.

3. OnbITH O HAOJIIOACHUIO TETIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH M TBEPIBIX TEI.
4. OrmpeneneHue NaBJICHHs BO3AyXa B OAJJIOHE IIMPHUIIA.
5. OmbITH, JEMOHCTPHUPYIOIIAE 3aBUCHUMOCTh JABJICHUS BO3JyXa OT €ro o0b&Ma M HarpeBaHHS

WM OXJIAXKICHUS.
6. IlpoBepka THUMOTE3bl JUHEHHOW  3aBUCMMOCTH  JJIMHBI  CTOJNOWKA  JKUIKOCTH B
TEPMOMETPUUECKOMN TPyOKe OT TeMIIEPaTypBhl.

7. HalGmronenue u3MeHEHUS BHYTPEHHEH SHEPruu Tejia B pe3ylbTaTe Teruionepenadu U padoThl
BHEITHUX CHIL.

8. HccnenoBaHue sBJIEHUS TEMJI000MEHA MIPU CMEUIMBAHUM XOJIOJHOM U ropsiueil BOJbl.

9. OmpezeneHue KOJWYECTBA TEIUIOTHI, MOJYYEHHOIO BOJAOM MpU TEIIOOOMEHE C HarpeThiM
METAJUIMYECKUM LUIHHAPOM.

10. OnpeneneHue yieabHONH TEIUIOEMKOCTH BELLIECTBA.

11. ccnenoBanue mporecca UCIapeHusl.

12. OnpeneneHne OTHOCUTEIIBHOM BIaXHOCTH BO3/1yXa.

13. OnpenesneHue yieabHON TEIUIOTH TUIaBJICHUS JIbJIA.

Pa3nea 7. DiiekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

Onextpuzanud Tei. J[Ba poja alIeKTpUUeCKUX 3apsAioB. BzanmoneiicTBue 3apsyKEHHbIX Tell. 3aKOH
Kynona (3aBUCMMOCTb CHUJIBI B3aUMOJICUCTBUS 3apSHKEHHBIX TeNl OT BEJIMYMHBI 3apsAI0OB M PACCTOSIHHSA
MEXY T€JIaMu).

Onektpuyueckoe mosne. Hanpsoxk€HHOCTh 3nekTpuueckoro mnoss. [IpuHOMO  cyneprno3unuu
3JIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snexTpuueckux 3apsiioB. DJIEMEHTapHbI 3iekTpuueckuid 3apsn. CTpoeHue aToma.
[TpoBOAHMKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

ONEeKTpUYECKU TOK. YCIOBMSI CYILIECTBOBAHUS 3JIEKTPUYECKOr0 TOKAa. VICTOUHMKM IOCTOSIHHOTO
ToKa. JleHCTBUSI DJIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKHUH TOK B
JKUJKOCTSX U raszax.

Onextpuueckas nenb. Cuna Toka. DiekTpuueckoe HampspkeHue. ConpoTHBIEHHE NPOBOJHHMKA.
VYnenbHoe compoTUBICHHE BemlecTBa. 3akoH Oma g yvactka wnenu. IlocnenmoBarenbHoe U
NapajuIeNIbHOE COEAUHEHNE TIPOBOIHUKOB.

Pabora m MmomHOCTH 37eKTpuueckoro Toka. 3akoH JDkoyns—JleHna. OnekTpuyeckue LEenu u
NOTPEOUTENH IEKTPUUECKOM 3Heprun B ObITY. KopoTkoe 3aMbikaHUe.

[TocrostHHBIE MarHuThL. B3auMozeicTBHEe NOCTOSIHHBIX MarHUTOB. MarHutHoe nose. MarautHoe
noJyie 3eMJIM M €ro 3Ha4eHue sl KU3HU Ha 3emie. OnbiT Dpcreaa. MarHUTHOE MOJE JIEKTPUIECKOTO
ToKa. [I[puMeHeHue AIeKTPOMAarHuTOB B TeXHUKE. [[efiCTBME MarHUTHOTO MOJS HAa MPOBOJHUK C TOKOM.
DneKkTpoJBUTaTeNlb IOCTOSTHHOIO TOKa. Vcroib30BaHNe IEKTPOABUTaTENIEH B TEXHUUECKUX YCTPOICTBaxX
U Ha TpaHCHOpTE.



OnbiTel Dapanes. SBnenue saeKTpoMarHuTHON MHAYKIMU. [TpaBuiio Jlenmna. Dnekrporeneparop.
CrocoObl MONMY4YeHUs SICKTPUUYECKON JHEPTHH. DIEKTPOCTAHIIMM HAa BO30OHOBISEMBIX HCTOYHHKAX

SHEPIrUH.

Hemoncmpayuu.
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DnexTpu3anus Tell.

JIBa poia 2IEKTpUUYECKUX 3aps10B U B3aUMOJEHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U JEHCTBHE 3JIEKTPOCKOIA.

OnekTpocTaTHuecKast HHIYKIIHS.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsI0B.

ITpoBOAHMKY U JUDIIEKTPUKH.

MonenupoBaHu€e CUIIOBBIX JIMHUH 3JIEKTPUYECKOIO MOJIS.

HcTOYHMKYN TOCTOSHHOTO TOKA.

JIeficTBHS DIIEKTPUYECKOTO TOKA.

. DJIEKTPUYECKUIN TOK B KHUIKOCTH.

. 'a30BbIi pa3ps.

. I3mepenune cuiibl TOKa aMIepMETPOM.

. Ismepenue 351eKTpuuecKoro HanpsiKeHHst BOIBTMETPOM.

. PeocTaT u Mara3suH COnpOTUBIIEHUM.

. B3aumopeiicTBr€e MOCTOSTHHBIX MarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH PA3AEIICHHS TIOJFOCOB MArHUTA.

. MoaennpoBaHre MarHUTHBIX MOJIEHN MOCTOSTHHBIX MarHUTOB.

. OnbIT Opcrena.

. MaruuTtHOe noJjie ToKa. DIEeKTPOMArHuT.

. JlelicTBHE€ MarHUTHOTO MOJISI HA MPOBOJIHHUK C TOKOM.

. DJEKTPOJBHUIaTENIb MOCTOSHHOTO TOKA.

. UccnenoBanue siBIeHUs 3J€KTPOMArHUTHON UHAYKIUH.

. OnbiTel @apagest.

. 3aBUCUMOCTb HAIPaBJIECHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHHUSI.
25.

DJEeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomot u onvimol.

oV .k wNPRE

10.
11.
12.
13.

OmnbIThI IO HAOJIOICHUIO SJICKTPU3ALIMH TeJ MHAYKIIMEH U TIPH COTPUKOCHOBEHHUH.
HccnenoBanue AeHCTBUS 3JCKTPUIESCKOTO MOJISE HA IIPOBOJHUKU U TUDJICKTPUKH.

COopka u mpoBepKa padoTHI IMEKTPUUECKOH IeTH MOCTOSHHOTO TOKA.

H3MepeHue u peryIupoBaHUe CHIIbI TOKA.

M3mepeHue U peryJupoBaHUe HAPSHKCHHUS.

HccnenoBanue 3aBHCUMOCTH CHJIBI TOKA, HAYIIETO YEpe3 PE3UCTOP, OT COMPOTHBICHHUS
pe3ucTopa U HaNpsHKEHUs Ha PE3UCTOPE.

OHBITBI, ACMOHCTPUPYIOIIHEC 3aBUCUMOCTDL SJICKTPUUYCCKOTIO COMNPOTUBJICHUA HNPOBOJHHUKA OT
€ro JUTMHBI, TUTONIAI{ MOTIEPEYHOTO CEUCHHUS M MaTepUaa.

[lpoBepka mpaBuiIa CJIOKEHHS HANPSOHKEHUH IPU MOCIEI0BATEIBHOM COCTUHEHHH JBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia JUIsl CUIIbI TOKA MPH HapalUIeIbHOM COSIMHEHUH PE3UCTOPOB.

Omnpenenenne paboThI ANMEKTPUICCKOTO TOKA, HAYILIETO Yepe3 Pe3UCTOop.

OmnpeneneHre MOIIHOCTH JIEKTPUYECKOT0 TOKA, BBIZCISEMOM Ha Pe3UCTOpE.

HccnenoBanue 3aBUCHMOCTH CHITBI TOKA, HAYIIETO Yepe3 JIaMITOUKY, OT HAIPsKEHUsI Ha HEl.
Onpenenenue KI1/] narpeBaters.



14. VccnenoBaHre MarHUTHOTO B3aUMOZAEHUCTBUS TOCTOSTHHBIX MAarHUTOB.

15. M3yueHne MarHuTHOTO TIOJISI IIOCTOSTHHBIX MAarHUTOB TIPH UX O0OBbETMHEHUH B Pa3/ICIICHUH.

16. UccnenoBanue AEUCTBUSA 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, 1EMOHCTPUPYIOILIKE 3aBUCUMOCTD CUJIbl B3aUMOJAECHCTBUS KaTyIIKH C TOKOM U MarHuTa
OT CWJIbI TOKA M HAIIPaBJICHUS TOKA B KATYIIIKE.

18. 3yueHue 1eiCTBUSI MATHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.

19. KonctpynpoBanue u u3ydeHue padoThI JICKTPOBUTATES.

20. U3mepenue KIIJ 3nexkTpoaBUratebHON yCTaHOBKHU.

21. OnBITHI O UCCIAEAOBAHUIO SIBIICHUS AJIEKTPOMArHUTHON MHIYKLIUU: UCCIEJOBAaHUE U3MEHEHUI
3HAYEHHUS W HAIIPaBJICHUSI MHAYKIMOHHOTO TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJICHUS.

Mexannueckoe JBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOro JBMXKEeHUs. PaBHOMEpHOE npsiMonnHeiiHoe ABMxkeHue. HepaBHOMepHOE IPsIMOJIMHEHOE
nBrkeHue. CpeaHsisi 1 MTHOBEHHAsI CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBUKEHUU.

VYckopenne. PaBHOoyckopeHHOE TpsiMOJIMHEWHOe JBwkeHHe. CBoOomHoe mazeHue. OmbITH
lanunes.

PaBHOMepHOE ABMXKEHHE MO OKpyx)HOCTH. [lepron u yactora obpamenus. JIuHelHass U yrioBas
ckopocTH. LleHTpocTpeMUuTenbHOE YCKOPEHHUE.

Ilepebiii 3axkoH Herotona. Bropoit 3akon Hserorona. Tperuit 3akoH Herorona. IIpuniun
CYNEPIIO3HULINY CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS CKOJBXEHUsS, CUJIa TPEHUs MOKOS,
JIpYTH€ BUJbI TPEHMUSL.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHMs. YCKOpeHHEe CBOOOJHOTO majeHus. JIBukeHue
raHeT Bokpyr Connia. [lepBas kocmMuueckas ckopoctb. HeBecoMOCTh U meperpy3KH.

PaBHOBecue marepuanbHON TOUkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tenma C
3aKpEIUIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. U3MeHenne nmmyinbsca. Mnynbsc cuiibl. 3aKOH COXpaHEHHs UMITyJbca. PeakTuBHOE
JBUKEHHE.

Mexannyeckas paboTa U MOIIHOCTb. PaboTa Cuil TSXKECTH, yIpyrocTu, TpeHus. CBsi3b SHEPTUU U
pabotsl. [loTeHImanpHas SHeprus Teja, MOJAHATOrO HaJl MOBEPXHOCTHIO 3eMid. [loTeHManpHas sHeprus
cxaroil npyxusbl. Kunernueckas sHeprus. Teopema O KMHETHYECKOH 3Hepruu. 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

1. HaGmoneHne MEXaHu4eCKOTO IBMYKEHUS TeJla OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.

2. CpaBHeHHME IyTeH U TPAEKTOPUN JBHUYKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTENIBHO Pa3HbIX TEl
OTCU€Ta.

M3MepeHre CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHHUSL.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O JIBHIKEHUS.

Habmronenne ABMKeHHS Tesla IO OKPYXHOCTH.

HabumronieHne MexaHn4ecKux sBJIEHUH, MPOUCXOAUINX B cucTeMe oTcuéTa «Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENFHO KaOMHETa (PU3UKU.

7. 3aBHUCHUMOCTb YCKOPEHUS TeJla OT MAcChl TeJa U ACUCTBYIOIIEH HA HETO CHIIBI.

8. HaOmronenue paBeHCTBa CHII IPY B3aUMOJICHCTBUU TEJ.

o v kAW

9. H3MeHeHue Beca Tena pu yCKOPEHHOM JBUKEHUU.
10. IIepenaya ummnyapca pu B3aMMOJIECHCTBUM TEIL.
11. IlpeoOpa3zoBaHust SHEPTUM IIPU B3aUMOJCHCTBUY TEJ.



12. CoxpaHeHue UMITyJIbCca [IPU HEYNPYTOM B3aUMOJAECHCTBUH.

13. CoxpaHeHre UMITyJIbCca MPU a0COFOTHO YIPYTOM B3aUMOJICHCTBHUMU.

14. Habmoienue peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHHe MeXaHU4eCKOI SHEpruy pu CBOOOTHOM MaICHHH.

16. CoxpaHeHue MEXaHNYECKOW YHEPI UM NIPH IBUIKEHUU TeJIa 0[] IEUCTBUEM IIPY>KUHBI.

Jlabopamopuwie pabomot u onsimol.

1. KoncTtpynpoBaHue TpakTa JUisl pa3roHa U JAJBHEHMIIEr0 PABHOMEPHOIO JABMKEHUS IapUKa WU
TEJIEHKKU.

2. OmnpeneneHue cpeHEe CKOPOCTH CKOJIBKEHUSI OpyCKa WIIM JBMIKEHHS IIapHKa [0 HAKIOHHOM
IIJIOCKOCTH.

3. OmnpezeneHne yCKOpEeHHs Tela P paBHOYCKOPEHHOM JABM)KEHUU 110 HAKJIOHHOM TUIOCKOCTH.

4. HccrnenoBaHue 3aBUCUMOCTH IIyTH OT BpPEMEHH IIpU PABHOYCKOPEHHOM JABIDKCHHM 0e3
Ha4yaJIbHOW CKOPOCTH.

5. TlpoBepka rumoTessl: €clu MPU PAaBHOYCKOPEHHOM JBMKEHUHM 0€3 HAa4aJbHOW CKOPOCTU MYTH

OTHOCATCS KaK psAJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOLIUE IIPOMEKYTKHA BPEMEHH OJUHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CUIIBI TPEHUSI CKOJIBKEHHS OT CUJIbI HOPMAJIBHOIO J1aBIICHUS.

Omnpenenenre kodpHUIIMEHTA TPEHUS CKOIBKCHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

w oK Noe

Omnpenenenune pabOTHI CHIbI TPEHUS TPU PABHOMEPHOM JBMIKEHHHU TeJia IO TOPU3OHTAIBLHOMN
IIOBEPXHOCTH.

10. Onpenenenre padOThI CUIIBI YIIPYTOCTH MPU MOIBEME TPYy3a ¢ UCIIOIB30BAHUEM HEIOIBHIKHOTO

Y TIOJIBUYKHOTO OJIOKOB.

11. 3yyeHue 3aKoHa COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexanuveckne KoJ1e0aHUS M BOJIHBI.

Koneb6arenpHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTHUKU KOJIEOAHUMN: TIEPUO/I, YACTOTA, aMIUTUTY/IA.
MatemaTuueckuii U Ipy>KUHHBIN MassTHUKH. [IpeBpaniieHre sHeprun npu KoiaeOaTeIbHOM JIBHXKEHUH.

3aryxaromue koiebanus. BernyxaeHable koneOanus. Pesonanc. Mexanndeckue BoyHbL. CBOMCTBA
MEXaHU4YeCKUX BOJH. I[IpomosibHble W TmONepeuHble BOJMHBL J[JIMHA BOJHBI W CKOPOCTh €€
pacnpocTpaHeHus. MexaHu4eCcKre BOJIHBI B TBEPIOM TeJIE, CEMCMUYECKUE BOJIHBI.

3ByK. ' poMKOCTB 3ByKa U BeicOoTa ToHa. OTpaxkenue 3Byka. MlHGpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOnronenue xoneGaHMi TE MO JSHCTBUEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.
2. HaGmonenue xonebanuil rpy3a Ha HUTU U Ha IPY>KUHE.

3. HaOmronenue BBIHYXIEHHBIX KOJIEOaHHI U pe30HAHCA.

4. PacrmpocTpaHeHHEe POIOJIBHBIX U TIONEPEYHBIX BOJH (HA MOJIEIH).

5. HalmoneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHUH pe30HaHC.

Jlabopamopnwvie pabomot u onvimol.

1. OmpeneneHue 4aCTOTHI M IEPHOAA KOJICOAHNH MaTEeMaTHYECKOTO MasITHUKA.

2. OmpezeneHue 4acTOTHI U NepHoJa KoJieOaHUH MPYKUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH IepHoAa KoJeOaHWH MOABEUIEHHOIO K HUTH Ipy3a OT JJIMHBI
HUTH.

4. HccnenoBaHue 3aBUCUMOCTHU Iieprojia KoneOaHHii MPY>KUHHOTO MasTHUKA OT MacChl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTHU NEpHUOA KOJeOaHUH Tpy3a, MOABEIIEHHOTO K HUTH, OT MaccChl Ipysa.

6. OmbITHl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh MepHoia KoyeOaHUl NpPYKUHHOTO MasiTHUKA OT
Macchl Ipy3a 1 )KECTKOCTH NPYKUHBI.

7. W3mepeHue yckopeHHsI CBOOOAHOTO MaeHUsI.



Paszpnen 10. DiieKTpOMarHuTHOE 110JI€ ¥ 3JIeKTPOMAarHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE T0Jie. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Ixamna >5eKTpoMarHuTHRIX BOJIH. VICTIOIb30BaHME SJIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.
DnexkTpoMarHuTHasl mpupojaa csera. CKopocTs cBeTa. BonHOBEIE cBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa AEKTPOMATHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomot u onvimel.
1. H3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIbIO MOOMIBHOTO TenedoHa.
Pa3nen 11. CBeToBbBIE sIBJIEHHS.
JlyueBas moznenb cBeta. Mctounuku cpeta. lIpsMonuHeliHoe pacnpocTpaHEeHHE CBeTa. 3aTMEHHUS
Connua u JIynsl. Otpaxenue cera. Ilnockoe 3epkano. 3aKkOH OTpa’keHHUsI CBETA.
[Ipenomnenue cBera. 3akoH MpesnomieHus cBera. [lolHOe BHYTpEHHEE OTpakeHHE CBETa.
Hcnonp30BaHUE MOTHOTO BHYTPEHHETO OTPAKEHHS B ONTHUECKUX CBETOBOAX.
Jlunza. Xox nydeit B mua3e. OnTUdeckas cuctema (oroarnmapara, MEKpOCKOTa U Tejeckomna. [ a3
KaK ONTHYecKas cucreMa. bn3opyKkocTh U 1albHO30PKOCTb.
Paznoxenune Oenoro cBera B crnekTp. OmbiTel HeioroHa. CrloXeHHE CHEKTPaIbHBIX I[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpsmonuHeiHoe pacrpocTpaHeHHE CBETA.
OTtpaxxeHue cBerta.
[Tonyuenue n300pakeHUl B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
IIpenomnenue ceera.
OnTHYecKu CBETOBO/I.
Xon tydeit B coOuparomei JuH3e.
X0 ayder B pacCenBaroLleu JIMH3E.
[Tonyuenue n300pakeHU ¢ TOMOIIBIO JTUH3.
[Mpunnun geiictBus goroamnmapara, MUKPOCKOINA U TEJIECKOIIA.
10. Mopens riasza.
11. Pa3noxxeHue 6eoro cBeTa B CIIEKTP.
12. Tlomyuenue 6en0ro cBeTa MpH CI0KEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopuwie pabomot u onvimol.
1. MHccrnenoBaHue 3aBUCUMOCTH YyIJla OTPAXKEHUsI CBETOBOTO JIyya OT yIJia MajeHUs.
2. U3yueHue xapakTepUCTUK U300paKeHUs IPEJAMETA B IUIOCKOM 3€pKajie.
3. HccnenoBaHue 3aBUCUMOCTH yTiia MPEIOMIICHUS CBETOBOTO Jiyya OT yIJia MaJieHus Ha TPaHUIle
«BO31YyX—CTEKIIO».
[Momydenne n300paxeHMiA ¢ TOMOIIBIO COOUPAFOIIEH JIMH3HIL.
Onpenenenre pOKYCHOIO pacCTOSHUS U ONTHYECKON CHIIbI COOMparOIeH JINH3bI.
OnBITHI 110 Pa3IoKEHUIO OEJI0Tro CBETa B CIEKTP.
OnBITHI 110 BOCTIPUSITHIO I[BETA MPEIMETOB MIPH UX HAOIIOJCHUH Yepe3 LIBETOBbIE (PUIBTPHI.
Pa3ue.11 12. KBaHTOBbIC SIBJICHHS.
Onwitel Pe3epdopna w 1uranerapHas mojaenb aroma. Mogenb aroma bopa. Hcnyckanwe wu
norJIoleHue ceera atoMoM. KBaHThl. JInHeyaTbie CIIEKTPHI.
PagnoakTuBHOCTE. Anb(a-, OeTa- U ramma-uznydeHus. CtpoeHue aromMHoro sapa. HykimoHHas
MoJiesIb aTOMHOTO sijipa. M3oTomnbl. PannoaktuBHeie mpeBpaieHus. [lepro nomaypacnaaa aTOMHBIX sEp.
SnepHbie peakiyu. 3aKOHbI COXPAHEHHUS 3apsiI0BOT0 M MAaCCOBOTO YHCEI. DHEPTrus CBSI3U aTOMHBIX
snaep. CBs3b Macchl U dHepruu. Peakiuu cuHTe3a u aenenus saep. Mictounuku saeprun CoHIa U 3BE3].
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SnepHas sHepretuka. J[elcTBUs pauOaKTUBHBIX U3JTYYCHUN HA )KUBbIE OPTaHU3MBbI.
Hemoncmpayuu.

1. CnoexTpsl U3Iy4eHUs U MOTJIOMIECHUS.

2. CnexTpsl pa3JInYHbIX Ta30B.

3. CmekTp BoOpOA.

4. HaOmoneHue TpekoB B kamepe Buinbcona.

5. Pab6ora cuéTunka HOHU3UPYIOLUX U3ITYy4EeHUH.

. Perucrtpanus usnydeHuss IpUpPOIHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopuwie pabomot u onsimol.

1. HaOmroneHue CIUIOMIHBIX U IMHEHYAThIX CIEKTPOB U3ITy4EHUSI.

2. HccnemoBaHue TpPEKOB: M3MEPEHHE HSHEPrUM YACTUIBI 1O TOPMO3HOMY TyTH (TIO

¢dororpadusm).

3. H3mepenue paaroakTHBHOTO (OHA.

IoBTOPUTEIBbHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO--0000IAIOMINH MOAYJIH TpPEIHA3HAYCH I CUCTEMAaTH3allud W O00O0OIICHUS
MPEIMETHOTO COJEp’KaHUSI U OIbITa JIEATEIbHOCTH, MPUOOPETEHHOrO MPU H3YYEHHH BCEro Kypca
¢bu3uky, a TakkKe AN TOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy MO (U3HKE s
00yJaromuxcs, BEIOPABIINX 3TOT YUEOHBIH MPEIMET.

[Ipy u3yuyeHUU DAHHOTO MOJIYJS pPEaTU3yIOTCS U CHUCTEMATH3UPYIOTCS BHJIbI JESTEIbHOCTH, Ha
OCHOBE KOTOPBIX OOECMeYnBaeTCsl JOCTHKEHHE TMPEAMETHBIX U METalpeJAMETHBIX IUIAaHUPYEMBbIX
pe3yabTaToB 00ydeHus, pOpMUPYETCS €CTECTBEHHOHAyYHasi TPAMOTHOCTh: OCBOSHHE HAayYHBIX METOJIOB
UCCJIEIOBaHMs SBJICHUN MPUPOABI U TEXHUKHU, OBJIAJICHUE YMEHUSIMU OOBSICHITH (PU3NYECKUE SIBICHUSA,
MIPUMEHSISI IOTYYCHHBIC 3HAHUS, PEIIaTh 3a/]a4i, B TOM YHCJIC KQ4eCTBEHHBIC U IKCIICPUMEHTAIBHEIC.

[TpyHIMNMATBEHO AEATEIBHOCTHBIM XapaKTep MaHHOTO pas3jliesia peaju3yercs 3a CYET TOro, 4ro
oOyJaronuecs BHIMOMTHSIOT 3aaHNs, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHMN pPACIO3HABaTh M HAYYHO OOBACHATH (PU3NUECKUE SIBICHUS B
OKpY’KalolIel MpUpoie U TIOBCETHEBHOW KHU3HM;

UCIIONIb30BaTh HAyYHbIE METO/IbI UCCIIeJOBaHUS (U3UUYECKUX SBICHUI, B TOM YHCIE TSl IPOBEPKU
TUTIOTE3 U TIOJy4EHUS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HaY4YHBIE OCHOBBI Hanboyiee BaXKHBIX TOCTHXKEHUI COBPEMEHHBIX TEXHOJOTH, Hampumep,
MPAKTHYECKOTO HCTOIB30BAHUS PA3IUYHBIX MCTOYHHKOB SHEPTUU HA OCHOBE 3aKOHA MPEBpAILCHUS U
COXPAaHCHHS BCEX U3BECTHBIX BUIOB YHEPTHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA NTPOT'PAMMBI 110 PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

I/I3yquI/Ie (I)I/ISI/IKI/I Ha YPOBHE OCHOBHOTO 061_]_[61"0 O6pa3OBaHI/I${ HaIllpaBJICHO Ha AOOCTHIKCHUC

JIMYHOCTHBIX, MCTAIMIPCAMETHLIX U TPCAMCTHBIX O6p3.30BaT€JIBHBIX PE3YyIbTATOB.

B pesynbpraTe msydeHus (U3MKA Ha YpOBHE OCHOBHOTO 0OIEro oOpa3oBaHUS y 00y4aromIerocs

OyayT chopMupoOBaHbI CAEAYIOIINE JINYHOCTHBIE PE3yIbTaThl B YACTH:

1) naTPpUOTHYECKOTr0 BOCIIMTAHUS:

— IPOSIBIIEHUE MHTEpEeca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHUICKON (PH3NUECKOM HAyKHU;

— [EHHOCTHOE OTHOUIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX --(PU3HUKOB;

2) rpakKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTB K aKTUBHOMY Y4aCTHIO B 00CYXIEHUU OOIIECTBEHHO 3HAYMMBIX U THYECKUX MPOOIIeM,
CBSI3aHHBIX C MIPAKTHYECKUM MPUMEHEHHUEM JOCTHKCHHUN (DU3HKHY;

— OCO3HAHHE BaYXKHOCTH MOPATbHO--3THYECKUX MTPUHIIUIIOB B AESITEILHOCTH YYEHOTO;

3) 3cTEeTHYEeCKOro BOCIMTAHMS:

— BOCTIPUATHE ICTETUYECKUX KauecTB (PU3MUECKOI HayKU: €€ TApMOHUYHOTO MMOCTPOESHUS], CTPOTOCTH,
TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 MO3HAHUSA:

— OCO3HAHME LEHHOCTU (PM3MUYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUNA, BAXKHEHIIIEH COCTABIISIIONICH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JIFOO03HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENIbCKON AESITETbHOCTH;

5) popmupoBaHus KyJbTYPbl 310POBbsSl U IMOLMOHAJILHOI0 0J1aT 0N Oy YHsI:

— OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a >KU3HHM B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTU TpaBHJ OE30MACHOTO TOBEICHUS Ha TPAHCIOPTE, HA JOpPOTax, C JIEKTPUYECKUM U
TETJIOBBIM 000pY/ZI0BAaHUEM B JOMAIIIHUX YCIOBHUSX;

— cOopMHUPOBAHHOCTH HaBBIKA pedrekcun, MPU3HAHNUE CBOETO MpaBa Ha OIMIMOKY M TAKOTo K€ MpaBa
y Ipyroro 4ejoBeKa;

6) Tpya10BOro BOCIMTAHMS:

— AKTUBHOE YYacTHE€ B pEIIEHUU MPAKTUYECKUX 3a4ad (B paMKax CceMbH, 00pa30oBaTENIbHOM
OpraHM3aIiy, ropoja, Kpas) TEXHOJIOTUYECKOW U COLMATbHON HANpaBICHHOCTH, TPEOYIOIINX B TOM
qrclie ¥ GU3NISCKUX 3HAHMUIA;,

— UHTEpeC K MPaKTHYECKOMY H3YUYEeHHIO Mpodeccuil, CBI3aHHBIX C PU3UKOI;

7) 3K0JIOTHYeCKOr0 BOCIMTAHUS:

— OpHeHTalusd Ha MpPUMEHEHHe (PU3NYECKUX 3HAHUU ISl pelIeHUs 3a/ad B 00JacTH OKpYKarouei
CpeJibl, IUTAHUPOBAHMSI IOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYXKAIOIIEH Cpeibl;
— OCO3HaHHE TTI00aTBFHOTO XapaKTepa SKOJIOTHUYeCKUX MpoOieM U MyTel UX pelieHus;

8) ajanTannu K N3MEHAKIHUMCSH YCJIOBUSAM COUMAIBLHON U NPUPOIHON Cpeabl:

— MOTPeOHOCTh BO B3aMMOJICHCTBUU TPU BBIMIOJHEHUH HCCIEIOBAHUM M TPOEKTOB (HU3MUECKOMN
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JAPYTHX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO ACSITeIbHOCTh;

— TOTpeOHOCTh B (JOPMUPOBAHUM HOBBIX 3HAHWUU, B TOM dYHCIE (HOPMYIUPOBATH WIEH, TOHSATHUSA,
TUMOTE3bI O PU3UUYECKUX 00BEKTAX U SIBICHUSAX;

— 0co3HaHMe 1e(PUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PH3HKH;

— IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETECHUH HOBBIX (PU3NYECKUX 3HAHUI,



® — CTpEeMJIEHHE aHAJIM3MPOBATH U BBIABIATH B3aUMOCBS3U MPUPOJbI, OOIECTBA U SKOHOMHKH, B TOM
YHCIIe ¢ UCTIONb30BaHNEeM (PU3NYECKUX 3HAHUM;

® — OIICHKA CBOMX JECHCTBHUHA C y4€TOM BIIMSHHUS Ha OKPYXKAIOIIYIO CPEay, BO3MOXKHBIX TJIOOQIBHBIX
MOCJICICTBUH.
METAIIPEAMETHBIE PE3YJIBTATBI
B pesynpraTe ocBO€HHS IporpamMmbl 1Mo (U3UKE HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuatomierocs 6ynyT chopMupoBaHbl MeTanpeIMeTHbIe Pe3yJbTAaThl, BKIIOYAIONINE TTO3HABATEILHBIC
YHHUBEpCaJbHble y4eOHbIE JE€WCTBUS, KOMMYHUKATHUBHBIE YHUBEpCAJbHblE Yy4yeOHblE JEHCTBUS,
pETyIATUBHBIC YHUBEPCAIbHBIC YueOHbIC JCHCTBUS.
ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE yqeﬁnble aeucTBUsA

Ba3oBble JJornuyeckue a1ecTBUA:

BBISBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKU OOBEKTOB (SBICHHI);

YCTaHABJIMBATh CYIIECTBCHHBIM NpPU3HAK KiacCH(pUKAWM, OCHOBAaHUS Uil OOOOIINEHUS W
CpaBHEHHUS;

BBIIBISITH 3aKOHOMEPHOCTH M IPOTHBOPEYMS B pPAcCMAaTpUBaeMbIX (aKTax, IaHHBIX W
HaAOJIOCHUAX, OTHOCAIIUXCS K (PU3UUECKUM SIBICHUSIM;

BBISIBJISITH IPUYMHHO--CIICJICTBEHHbIEC CBSI3H NP U3yYeHUH (U3MUYECKHUX SBICHUH U MPOIECCOB,
JeNaTh BBIBOJABI C HCIOJIB30BAaHUEM JEAYKTHUBHBIX W HWHIYKTHBHBIX YMO3aKJIIOUCHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITHUYNH;

CaMOCTOSITENIFHO BBIOMpaTh CIoco0 pemeHus ydeOHoW (usnueckoil 3amaun (CpaBHEHHE
HECKOJIBKAX BapHAHTOB PEIICHUs, BEIOOp Hambojee MOIXOAIIEr0 C YIETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejabcKue 1eiCTBUA.

HCII0JIb30BaTh BOIPOCHI KaK UCCIIEN0BATENbCKUI HHCTPYMEHT IT03HAHNS;

IPOBOJIUTH IO CAaMOCTOATEIBHO COCTABICHHOMY IUJIaHY OIBIT, HECIOXHBIA (QHU3MUECKUi
HKCHEPUMEHT, HEOOJIBIIIOE UCCIIEA0BaHUE (PU3UUECKOTO SBICHHUS;

OLICHMBATh Ha TPUMEHUMOCTh W JIOCTOBEPHOCTh HWH(POPMAILMIO, IONYYECHHYIO B XOj€
UCCIIEIOBaHUS WIN DKCIIEPUMEHTA;

CaMOCTOATENFHO (hopMynupoBaTh OOOOIIEHHUS M BBIBOABI 1O pe3yjbTaTaM IPOBEIEHHOTO
HaOJII0ICHNUS, OIIbITA, UCCIIC0OBAHMS;

IIPOrHO3UPOBaTh BO3MOXKHOE JalbHEWIIee pPa3BUTHE (PU3MUECKHUX MPOLECCOB, a TaKXKe
BBIJIBUT'ATh MPEATOI0KEHUS 00 UX pa3BUTHU B HOBBIX YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

MPUMEHSTh PAa3IMYHbIe METOAbI, MHCTPYMEHTHI U 3alpOChl MpHU MOUCKE U 0TOOpe HHpOpMaIu
WIN JTAHHBIX ¢ YYETOM MPEATIOKESHHOHN yueOHOH pU3nuecKoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MHPOPMALUIO PA3TUYHBIX BHUJIOB U
¢dbopM mpeicTaBICHHUS,

CaMOCTOSITEIbHO  BBIOMpaTh ONTUMAaJbHYIO (GOpMY TpeAcTaBieHUus UWHGOpPMAIUU W
WLTIOCTPUPOBATH PelllaeMble 3a[aui HECIOKHBIMH CXEMaMH, AUarpaMMaMu, HHOU rpadukoii u
WX KOMOMHAIUSIMU.

KoMMmyHHMKaTHBHBIC YHMBeEpPCaIbHbIe YYeOHbIe 1eiCTBUA:

B XOJe OOCYXJICHHs y4eOHOro MaTrepwaja, pe3yJbTaTOB Ja0OpPaTOPHBIX PabOT M MPOCKTOB
3aj[aBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMON TEMbl U BBICKA3bIBaTh WICH, HAICJICHHBIC Ha
pellieHHEe 331a4u U MOIIepKaHUE 01arokKenIaTeIbHOCTH OOLICHHUS;



COTIOCTABINISITh CBOM CYXKJCHHUS C CYXACHHUSIMH APYTUX yYaCTHHKOB IHAIIOTra, OOHApY>KUBATh
pa3IM4Me U CXOJICTBO MO3UILIMIA;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJIMYHO TPECTABIATh PE3YJAbTAaThl BBHITIOJHEHHOTO (DU3UYECKOTO OMbITa (IKCIIEPUMEHTA,
UCCIIeIOBaHMSI, POCKTA);

MOHUMAaTh ¥ WCIOJIb30BaTh TNPEUMYIECTBA KOMAHIHOW W WHAWBUIYaJTbHON palbOThl TpH
pelIeHnr KOHKPETHON (PU3NYECKOM MPOOIEeMBbI;

MIPUHUMATH 1I€JTH COBMECTHOU JIESITEIIbHOCTH, OPTaHU30BBIBAThH JACHCTBHUSA MO €€ JTOCTIKECHHUIO:
pacupenensaTh poiid, o0CYKIaTh MPOIECCHl U PE3YNIbTaThl COBMECTHOW paboThI, 0000IIaTh
MHEHHS HECKOJILKHUX JIOJIEH;

BHITIOJHATh CBOKO YAacTh palOTHI, JOCTHras KaueCTBEHHOTO pe3ylbTaTa IO CBOEMY
HaIpaBJIECHUIO U KOOPJAUHUPYS CBOU JCHCTBUS C APYTUMH YJIC€HAMU KOMaH/IbI;

OLICHMBAaTh KAauyeCTBO CBOEro BKJaga B OOMIMI MPOAYKT MO KPUTEPHSIM, CaMOCTOATEIHHO
c(hOpMYyITUPOBAHHBIM YYaCTHUKAMH B3aUMO,ICHCTBUSI.

PeryjsiTuBHbIE YHUBeEpCAJbHbIe YUeOHbIE el CTBUSA
Camoopranusamnus:

BBISIBIISITH MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYAIMsIX, TPEOYIOUMX JJsl PEIICHHS
(bUBUYECKUX 3HAHUI;

OPHUCHTHUPOBATHECA B PA3JIMYHBLIX MOAXOHaX MPUHATUA peH_IeHI/If/'I (I/IHI[I/IBI/II[yaJIBHOG, IIPUHATHE
pelleHys B rpyIIe, IPUHATHE PEIIeHUI rpynmnoil);

CaMOCTOSITENIFHO ~ COCTABISITh ~QJITOPHUTM  pEUICHHA (U3MYECKOW 3ajadd  WiIM  IUIaHa
UCCIIEIOBAaHUSI € Y4ETOM HMEIOIIMXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh MpeijaraeMble BApUaHThl PEILICHHIA;

nienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHNUE.

CaMOKOHTpOJIL, 3MO]_[I/IOHaJ1le>II71 HHTCJ/JICKT:

AaBaThb aICKBATHYIO OLICHKY CUTyalluu U Mpe€ajiarath IjiaH eé U3MCHCHUS,

O6’I)SICHHTI) IMPUYIUHBI JOCTUKCHHU A (HC,Z[OCTI/I)KGHI/ISI) PE3YIbTATOB ACATCIILHOCTHU, 1aBAaTh OLICHKY
MpUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPCKTUBBI B JCATCIILHOCTDH (B TOM 4YHCJIC B XOJA BBIIIOJIHCHUA (I)I/I3I/I‘-ICCKOI‘O
WCCIICIOBAaHMSI MJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, M3MECHHBIIMXCS CHTYallWH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OIICHWBATh COOTBETCTBHUE PE3YNIbTATA IICJIA U YCIIOBHSIM;

CTaBUThH ce0sl HA MECTO JPYroro 4YeJOBEKa B XOJ€ CIOpa WM JUCKYCCHU HA HAYYHYIO TEMY,
MOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYTOTO;

MPU3HABATH CBOE MPABO HA OMIMOKY MPHU pelIeHNH PU3UUECKUX 33]ad UM B YTBEPKICHHUAX Ha
HAyYHBIC TEMBI M TAKOE XKE MPaBO JIPYroro.

HPEJMETHBIE PE3YJIBTATDBI

K xoniy o6yuenus B 7 kjacce IpeIMETHBIE Pe3yJbTaThl HA 0a30BOM ypOBHE JOJDKHBI OTpa)XaTh
c(hOpMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

HUCITIOJIB30BAaTh IIOHATHUA: (1)I/I3I/I‘~IGCKI/IG U XUMHYCCKHUEC SBJICHUA, Ha6JHOIIeHI/I€, OKCIICPUMCHT,
MOJIeJIb, TUTIOTE3a, SAMHUIBI (PU3UUYECKUX BEIWYHMH, aTOM, MOJICKYJa, arperaTHbie COCTOSHUSI
BemiecTBa (TBEpIOE, JKHUIKOE, Ta3000pa3HOe), MEXaHWYeCKOe MABWKECHHE (paBHOMEPHOE,
HEpaBHOMEpHOE, TPSIMOJUHEHHOE), TPAaeKTOpHs, PABHOJCHCTBYIOMIAS CHJIA, AepopMaIus
(ynpyrasi, muacTu4eckas), HeBeCOMOCTb, COOOIIAFOIIUECS COCY/IbI,



pa3znuuath sBiAeHUA (aup@dy3usi, TEmIoBOe JABWKEHME YaCTHI] BELIeCTBAa, pPaBHOMEPHOE
JBIKEHUE, HEPABHOMEPHOE JIBH)KCHHUE, MHEPLUS, B3aUMOJCHCTBHE TEJI, PABHOBECUE TBEPJBIX
TeJ C 3aKPEIUIEHHOM OCBIO BpalllCHHMs, Iepeadya JaBIeHUs TBEPABIMU TEIAMM, KUIKOCTIMU U
razamu, arMmoc(epHoe HaBlieHHe, IJIaBaHUE TeJ, MPEBPALICHUS MEXaHWYECKOW SHEPruH) IO
ONMCAHUI0 MX XapaKTEpHbIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOUIMX JIaHHOE
¢bu3nyeckoe sIBICHUE;

pacro3HaBaTh IMpPOSBIEHUE W3YUYEHHBIX (U3MYECKUX SIBJICHUI B OKpY)KaIOIIEM MHpE, B TOM
yucae (GpU3MUEcKue SIBICHUS B MPUPOJE: INPUMEPHI JBUKEHUS C PA3IMUYHBIMU CKOPOCTSIMHU B
KUBOM M HEKUBOM IIPUPOAE, NEUCTBHE CHUJIBl TPEHUS B IPUPOJE U TEXHUKE, BIIUSIHHE
aTMOC(EpPHOro JaBJIECHUS HA JKUBOW OpPraHM3M, IJIaBaHHUE PHIO, pblYard B TEJE 4YelOBEKa, MPU
TOM MEPEBOAMUTH IMPAKTHYECKYIO 3aJady B y4eOHYIO, BBIJCIATH CYLIECTBEHHBIE CBOWCTBA
(mpu3HaKM) HU3HYECKUX SBICHUH;

ONUCHIBaTh HU3YyUCHHbIE CBOWCTBA Tel U (PU3MUYECKUE SBICHUS, HUCHONb3YS (U3NYECKHe
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEILECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHSAS CKOPOCTD,
CHJIa YIpPYroCTH, CHJIa TSXKECTH, BEC Teja, CUla TPEeHUs, JaBieHue (TBEPAOro Tena, KUIAKOCTH,
rasa), BBITAJIKUBAIOINAs CHJIa, MEXaHUYECKass paboTa, MOIIHOCTb, TUIEYO CUJIbI, MOMEHT CHIIbI,
KO3 (ULMEHT MOJIE3HOr0 ACHCTBUS MEXaHM3MOB, KMHETHYECKass M MOTEHLUAIbHAsI SHEPTus),
IPU OMNMCAaHUM TPABWIBHO TPAKTOBATh (DU3MUYECKUIM CMBICI HCHOJIb3yEeMbIX BEIMYHMH, HUX
0003HAaYCHHSI U €AMHULBI (PU3MUYECKUX BEIMYUH, HAXOAUTH (POPMYJIbI, CBI3BIBAIOIIUE JTAHHYIO
(GU3NYECKYIO BEIMYUHY C IPYTUMH BEITUYMHAMM, CTPOUTH rpadMKy U3yUYEHHBIX 3aBUCHMOCTEH
(bu3N4EeCKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SBJIEHUS M TPOLECCHI, HCIOJIb3YS IpaBuia
CJIO’KEHUsI CUJI (BJIOIb OZHOM MpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH ApxumMena, MpaBUiIo
paBHOBecHs prryara (0J0Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS] MEXaHUYECKON
SHEPruM, IpU HTOM JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro
MaTeMaTUYECKOE BBIPAKCHUE;

OOBSACHATh (PU3MUECKHE SBIICHUS, MPOILECCHl U CBOWMCTBA TeJl, B TOM YHCIE€ U B KOHTEKCTE
CUTyallUi MPaKTUKO-OPUECHTUPOBAHHOIO XapaKTepa: BBIABIATH IIPUYUHHO--CIICACTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYecKuX 11aroB ¢ onopoil Ha 1—2 W3y4YeHHBIX CBOMCTBA
¢bu3nUecKux sBICHUH, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3a7aud B 1—2 HEWCTBUS, MCHOJB3Ys 3aKOHBI M (DOPMYIBI, CBS3BIBAIOIINE
¢u3nyeckue BEIMUYMHBI: Ha OCHOBE aHaJIM3a YCJIOBMS 3a/adM 3alMChIBaTh KPaTKOe YCIIOBUE,
MOJCTABIATh (U3UUYECKUE BEIUYMHBI B (OPMYIBI M TPOBOAUTH PAcCYEThl, HAXOAUTh
CIpaBOYHbIE JaHHbIE, HEOOXOAMMBbIE JJIsi pEIIeHUs 3aJ1ady, OLEHUBATh pPEATUCTUYHOCTH
MOJy4eHHOU (PU3NYECKON BETMUNHBI;

pacno3HaBaTh NMPOOJIEMBbI, KOTOPbIE MOYXHO PELIUTh MpU NOMOIIM (PU3UUYECKHUX METOJOB, B
OINMCAaHUM HCCIIEJJOBAHUS BBIICNATH MPOBEPSEMOE MPENIooKeHHe (TMIoTe3y), pa3iuyarh U
MHTEPIPETHPOBATH MOJYUYEHHBIN Pe3yIbTaT, HAXOIUTh OIIMOKH B XOJ/€ OMBITA, JAEJIaTh BBIBOIBI
II0 €T0 pe3yJbTaTaMm;

IPOBOJIUTH OMBITHl MO HAOIIOACHUIO (PU3MYECKUX SIBICHUH WM (PU3MYECKUX CBOWCTB Tew:
(GbopMynMpoBaTh NPOBEPSEMBIE MPEIOI0KEHUS, COOMpPaTh YCTAHOBKY W3 IPENJI0KEHHOIO
000py0BaHUs, 3aUCHIBATH XO/1 ONbITa U (POPMYJIUPOBATH BHIBOJIBL;

BBIMIOJHATH MpsIMblE HM3MEPEHHs] PACCTOSIHUS, BpPEMEHH, Macchl Tejla, 00bEMa, CUJIBl H
TeMIepaTypbl C UCTIOIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMHUCHIBATH TOKA3aHUS
prOOPOB ¢ YIETOM 3aJaHHOW a0COTIOTHON OTPEITHOCTA U3MEPEHUH;



IPOBOJIUTH HCCIEAOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKOW BeIMYMHBI OT JpYroil c¢
WCTIOJIB30BaHUEM TIPSIMBIX U3MEPEHHUH (3aBUCHUMOCTHU ITYTH PAaBHOMEPHO JBIDKYIIETOCS TElla OT
BPEMEHHU [BW)KEHUS Tela, CUWIbl TPEHUs CKOJIBKEHHs OT Beca Tesla, KadecTBa 0OpabOTKH
MOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHMS OT IUIOIMIAIN CONPUKOCHOBEHHS TE€J, CHUJIIbI
YIPYTOCTH OT YIUTMHEHUS MPY)KUHBI, BHITAKUBAIONICH CHJIBI OT 00bEMa MOTPYKEHHON YacTH
TeNa M OT IUIOTHOCTH JKUJAKOCTH, €€ HEe3aBUCHUMOCTHM OT IJIOTHOCTH Tejla, OT TJIyOUHBI, Ha
KOTOPYIO TIOTPY>KEHO TEJO, YCIOBUH IJIaBaHMS TEN, YCIOBHI paBHOBECHS pblyara M OJIOKOB),
y4acTBOBaTh B IJIAHMPOBAHUM Y4eOHOIO MCCIIEOBAHUSA, COOMPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHHUs, CleAysl NpPeUIOKEHHOMY IUIaHy, (UKCUPOBAaTh pe3yJIbTaThl MOJYyYEHHOM
3aBHUCUMOCTH (DM3MUYECKUX BEIMYMH B BHJE MPEIJIOKECHHBIX TaOMUI] W TpaduKoB, IeiaTh
BBIBO/IbI 110 Pe3yJIbTaTaM HCCIIEOBAHUS;

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUSI (PU3MUECKUX BEIWYHMH (IJIOTHOCTH BEILIECTBA KUIKOCTU H
TBEPJOrO TeNa, CWIAa TPEHUS CKOJBKEHMS, JaBJICHHE BO3[yXd, BBITAJKUBAIOLIAs CHIIA,
JeicTByromasl Ha MOTPYXEHHOE B KHUJIKOCTh TeJO, KOA(PQHUIMEHT TIOJE3HOTO JEHCTBHS
MPOCTBIX MEXaHW3MOB), CIenysd NpPeUIOKEHHONW HHCTPYKIUH: TPHU BBITOJHEHUH W3MEPEHUH
cOOMpaTh SKCIIEPUMEHTAJIBHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHHE HCKOMOM BEJTUYNHBI;
co0uro1aTh MpaBUiIa TEXHUKK O€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHEIM 000pYI0BAHUEM;
yKa3blBaTh MPHUHLUIBI JEHCTBUA NPHOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOMIAOIINECS COCYIbI, 0apOMETp, phIYar, MOJBMKHBIA U HEMOIBM)KHBINA OJIOK,
HaKJIOHHAsI JIOCKOCTb;

XapaKTepu30BaTh MPUHIMIBI JEHCTBUA W3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C
Ormopoil Ha uX onucaHus (B TOM 4HCIe: MOJIIMIHHUKH, YCTPOWCTBO BOJOINPOBOJA,
THJIPABIUYECKUN TPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoOMETp), HUCIOIb3YA
3HaHHUA O CBOMCTBaX (U3MYECKUX SBICHUH M HeoOXoIuMble (U3MUECKHUE 3aKOHBI H
3aKOHOMEPHOCTH;

MIPUBOIUTE TPUMEPHI (HAXOIUTHh MHPOPMAIHMIO O MPHMEPax) MPaKTHUYECKOTO HCIIOIb30BaHUS
(¢u3n4eCcKUX 3HAaHUM B MOBCEIHEBHOM KMU3HU [Tl oOecredeHns: 6€30MacHOCTH pu 00paleHuH
C mpubOpaMy U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHHS 3J0POBbS U COONIOJECHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKaIOLIEH cpelie;

OCYILIECTBISATH OTOOP MCTOYHHUKOB MH(pOpManuu B MHTepHETE B COOTBETCTBUHU C 33JaHHBIM
MIOUCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOIIUXCA 3HAHUM M NMyTEéM CpPaBHEHMs pa3IM4YHBIX
MCTOYHUKOB BBIJCNIATh MH(OPMALMIO, KOTOpasi SBJISIETCS NPOTUBOPEYMBON HIIM MOXKET OBITH
HEJI0CTOBEPHO;

UCMOJb30BaTh IPH BBINOJHEHUH Y4YeOHBIX 3aJaHUN HAyYHO--TIONYJSIPHYIO JIUTEpaTypy
(bu3N4IeCcKOro CcoAepKaHus, CIPaBOYHBIE MaTepHajbl, pecypchl cetd VHTepHeT, BIajeTh
npuéMaMi KOHCTIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HMH(pOpMAIMM M3 OJHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/laBaThb COOCTBEHHBbIE KpaTKHE IHMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2-3
MCTOYHUKOB MH(pOpMAIMK (PU3UIECKOTO CONEPKAHUs, B TOM YHCJIE MyOJIUYHO AeNaTh KPaTKue
COOOLIEHNUs O pe3ynbTaTaX IPOEKTOB WJIM Y4YEOHBIX HCCIECIOBaHMH, MPU 3TOM I'PAMOTHO
HCTOJIb30BaTh U3yUYEHHBIM MOHATUIHBIN anmapar Kypca (pU3HMKH, CONPOBOXKJIATh BBICTYIUICHUE
MpE3EHTALNEH;

IIPY BBITIOJHEHUH Y4EOHBIX MTPOEKTOB M UCCIIEAOBAHUM pacnpeaessaTh 0053aHHOCTH B IPYIIIE B
COOTBETCTBHHM C IOCTaBJICHHBIMU 3aJa4aMH, CJCIWUTh 32 BBIOJHEHHEM IUIaHA JCHUCTBHIA,
aJIecKBaTHO OLEHUBATh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTb TIPYIIbI, BbICTPAaUBaTh
KOMMYHHKATHBHOE B3aMMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.



K koHiy ob6yuyenust B 8 ki1acce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)kaTh
c(OPMHUPOBAHHOCTD y O0yUAIOIIUXCS YMEHUI:

HCIIOJIb30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE BUXKEHHE aTOMOB U MOJIEKY,
arperatHble COCTOSIHHMS BEIIECTBA, KPUCTAITMYECKHE W aMopdHbIC Tela, HACBIIEHHBIA U
HEHACBHIIIICHHBIA TMap, BIAXKHOCTh BO3JlyXa, TEMIEpaTypa, BHYTPEHHSS JHEPrus, TEIJIOBOU
JIBUTATEb, JJIEMEHTAPHBIN AIIEKTPUYECKUI 3apsij, SJIEeKTPUYECKOe Iojie, MPOBOAHUKU U
TUAJIEKTPUKU, TOCTOSHHBIN AJIEKTPUUECKUI TOK, MATHUTHOE TIOJIE;

pa3nuyath sBICHUS (TEIUIOBOE PACIIUPEHUE U CKAaThe, TeIIonepeaaya, TelIoBOe paBHOBECHE,
CMayuBaHUE, KaWUISIpHbIEC SBJICHUs, UCHApEeHHE, KOHJEHCAllUs, TUIAaBICHUE, KPUCTAUIM3aLUs
(oTBepaeBaHME), KHUICHHUE, Teruionepeaada (TEIUIONPOBOIHOCTh, KOHBEKIUS, HW3IIYUYCHHE),
AJEKTpU3alMs T, B3aUMOJCUCTBUE 3aps/iOB, JEUCTBUS SJEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHMUTOB, JICMCTBUE MAarHUTHOTO IOJISI HA TMTPOBOJHUK C TOKOM,
ANIEKTPOMAarHUTHAsI MHAYKIHS) M0 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3NIECKOE SBICHUE;

pacno3HaBaTh MPOSBICHUE W3YYEHHBIX (U3NYECKUX SIBJICHUI B OKpYKaIOLIEM MHpE, B TOM
grciie (PU3nUecKue SBICHUS B MIPUPOJIC: TOBEPXHOCTHOE HATSKEHUE U KalUJUIIPHBIC SBICHUS B
IIpUpoJIe, KPUCTAJUIBI B IpUpojie, u3nydeHue CollHla, 3aMep3aHie BOJ0EMOB, MOPCKHUE OpHU3BbI,
oOpa3oBaHHEe pOCHI, TyMmMaHa, WUHes, CHera, »>JEKTpUYECKHUEe SIBICHHUA B aTtMocdepe,
ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE II0Jie 3eMiid, Jpeid TOICOB, PpOJb
MarHuTHOTO TIOJS JJIsl JKU3HM Ha 3eMJjie, TMOJSIPHOE CHSHUE, MPU OSTOM TMEPEBOAUTH
MPAKTUYECKYI0 3a/ladyy B YyueOHYI0, BBIICNIATH CYIIECTBEHHBIE CBONCTBA (MPU3HAKH)
(U3NIECKHX SIBIICHUIA,

OMUCHIBATh HW3YYECHHBIC CBOMCTBa Ten W (U3MUYECKHe SBJICHHS, HUCHOIb3ys (U3HUecKue
BEJIMYUHBI (TEMIIepaTypa, BHYTPEHHSIS SHEPTUsl, KOJIUYECTBO TEIUIOTHI, YACIbHAS TEIIOEMKOCTD
BELIECTBa, yJeibHas TEIUIOTa IUIABJICHMs, yaelbHas TEIUIoTa MapooOpa3oBaHUs, YAelbHas
TEIUIOTa CTOpPaHHUS TOIUIMBA, KOI(PQUIIMEHT TMOJIE3HOTO JEHCTBUS TEIJIOBOM MAIIHHBI,
OTHOCHUTEJNIbHAS BIIAXKHOCTb BO3AYyXa, OJJIEKTPUUECKHM 3aps, cuila TOKa, 3JIEKTPUUYECKOE
HaNpsDKEHUE, COMPOTUBIEHUE MPOBOJHMKA, YAEIBHOE COIMPOTUBJICHHE BelllecTBa, paboTa H
MOIIHOCTh AJICKTPUUYECKOTO TOKA), IPU OMUCAHUH MPABUIHHO TPAKTOBATH (DU3MUECKHI CMBICI
HCIIOJIB3YEMBIX BEJIMUWH, 0003HAUYCHHS U €IUHULIBI (PU3UYECKUX BEIUYMH, HAXOAUTH (OPMYJIBI,
CBSI3BIBAIOIIME JTAHHYIO (DU3MUECKYIO0 BEJIMYUHY C IPYTMMH BEJIMUYMHAMH, CTPOUTH TpauKu
W3YYCHHBIX 3aBHCUMOCTEH (PU3NIECKUX BEITUYUH;

XapaKTepu30BaTh CBOMCTBA Tej, (U3NYECKUE SIBICHUS M MPOLECCHI, HCIOJIb3YsS OCHOBHBIE
MOJIOKEHUSIT ~ MOJICKYJISIPHO--KHHETHYECKOM  TEOpHH  CTPOCHHUS  BEIIECTBA,  MPUHIUI
CYINEpHO3UIMHU ToJIel (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijaa, 3akoH Oma ans
yuacTka 1enu, 3akoH JDxoyns—JIeHla, 3aKOH COXpaHEHHs JHEpPruH, MpPU OSTOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIIMCBIBATh €r0 MaTEMaTHUECKOE BHIPAKEHUE;

OOBSCHATH (PU3MUECKHE TPOIECChl U CBOMCTBA TEJd, B TOM YHCIE U B KOHTEKCTE CHUTYaIuit
MPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BBIABISITH MPUUMHHO-CICACTBEHHBIE CBSI3U, CTPOUTD
00BbsCHEHHE M3 1—2 JIOTHYECKUX IIAroB ¢ OMOPOM Ha 1—2 M3yYEHHBIX CBOMCTBA (PU3MUECKHUX
SIBIICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3aJaud B 2—3 AEMCTBUS, MCHOJB3YS 3aKOHBI U (DOPMYIIbI, CBSI3BIBAIOIIUE
¢u3nveckre BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3a/layM 3allMChIBaTh KPaTKOe YCIIOBHE,
BBISBJISITH HEJOCTATOK JAHHBIX JUIS PEIICHHWS 3a7add, BBHIOMPATh 3aKOHBI U (OPMYIIBI,
HeoOXoIuMBbIe i e€ pelleHUs, MPOBOAUTH PacyéThl M CPaBHUBAThH MOJTYYCHHOE 3HAYCHUE
(bu3HYECKON BEIIMYMHBI C U3BECTHBIMU JAHHBIMU;



pacrno3HaBaTh MPOOJEMBl, KOTOPbIE MOXKHO PEUIMTh HpPHU MOMOIIM (PU3UYECKHX METOIOB,
UCIIOJIb3YSl OIMCAHUE MCCIEAOBAHUSA, BBIICIATH IMPOBEPSEMOE MPEANOIOKEHUE, OLIEHUBATH
IIPaBUIBHOCTD MOPsAKA IPOBEJCHUS UCCIIEI0BaHMsL, 1€TaTh BEIBObI;

MPOBOJIUTH OMBITHl MO HAONIOACHUIO (DU3MYECKHX SIBICHUNA WM (PU3MUECKUX CBOMCTB Te
(KanWJUIApHBIE SBJIECHUS, 3aBUCHUMOCTh JABJIECHUS BO3AyXa OT €ro o0béMma, TeMmIepaTyphbl,
CKOpPOCTH TMpoIlecca OCTBIBAHWS W HAarpeBaHus IpU W3IYYEHHH OT LBETAa H3JIy4arollen
(moruyomaromniei) MOBEPXHOCTH, CKOPOCTh MCIAPEHUs] BOJBI OT TEMIIEpPATyphbl >KUIKOCTH U
IIOIAAN €€ MOBEPXHOCTH, DJIEKTpU3als Tel U B3aUMOICHCTBUE 3JIEKTPHUUECKUX 3apsiiOB,
B3aMMOJICHICTBUE IIOCTOSIHHBIX MAarHMTOB, BH3YyaJW3allMs MarHUTHBIX IOJE€M IOCTOSHHBIX
MarHuToOB, J€MCTBUS MarHUTHOIO MOJS HAa NMPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHura,
CBOWCTBA  DJIEKTPOJBUIaTesl  MOCTOSHHOTO  TOKa):  (OPMYIHPOBAaTH  IPOBEpSEMbIE
IIPENIIOJIOKEHNS, COOMpPATh YCTAHOBKY M3 IPENJIOKEHHOTO O0OpYJOBAaHUS, ONUCHIBATH XOJ
OIbITa ¥ (POPMYITUPOBATH BBIBOJBI;

BBITNOJHATh NPSIMbIE HW3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIIAXXHOCTU BO3/yXa, CHJIBI
TOKa, HANpsOKEHUS C HUCIOJIb30BAaHUEM AHAJIOTOBBIX HPUOOPOB M JAaTUYMKOB (U3NYECKUX
BEJIMYMH, CPAaBHUBATH PE3YJIbTAThl U3MEPEHUH C YUETOM 33JaHHOM a0COIIOTHOM MOTPEIIHOCTH;
MPOBOJIUTh HCCJIEJOBAaHUE 3aBHUCUMOCTH OJHOW (PU3WYECKOW BETWYUMHBI OT JPYro ¢
HCIIOJIb30BAHUEM IMIPSIMBIX H3MEpPEHUH (3aBUCUMOCTH COIPOTUBJIEHMSI IPOBOJHUKA OT €ro
JUIMHBI, TUIOLIaIA MOMEPEYHOT0 CEUEHUS U YIEIbHOIO CONPOTUBIIEHUS BEIIECTBA POBOIHUKA,
CHJIBl TOKa, HMAYLIEr0 4epe3 MPOBOJHHUK, OT HANpsIKEHHUs Ha IPOBOJHUKE, HCCIIEAOBaHHE
IIOCJIEI0BATEIbHOTO UM MApPaJJICIbBHOTO  COEJUMHEHWH  NPOBOJHUKOB):  IUIAHUPOBATH
UCcleIoBaHNe, COOMPATh YCTAHOBKY M BBINOJIHATD U3MEPEHUs, CIIelys MPeAJIoKeHHOMY IUIaHy,
¢buKcupoBaTh pe3yabTaThl MOJYYEHHON 3aBHCHMOCTUM B BUAE TaOiuI M rpaduKoB, AenaTh
BBIBO/IbI 110 PE3YJIbTaTaM UCCIIEI0BAHUS;

IIPOBOJUTH KOCBEHHbIE M3MEpEeHHsI (pU3NUecKuX BeIMUYUH (yIelibHas TEeII0EMKOCTh BEIIECTBa,
CONPOTUBJICHUE IPOBOJHUKA, pabOTa W MOIIHOCTb JJIEKTPUYECKOTO TOKA): IUIAHUPOBATH
U3MEepeHusi, COOMpPaTh KCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIENys MPeI0KEHHON HHCTPYKLINH, U
BBIUNCJIATh 3HAUEHHUE BEJTUYNHBI,

coOJr01aTh MpaBUjia TEXHUKK O€30MAaCHOCTH MU padboTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;
XapaKTepu30BaTh MPUHIMIBI JEHCTBHUS M3YyYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
ONOpOM Ha MX ONHUCAHMA (B TOM YHUCIE: CHCTEMA OTOIUIEHHUsS [IOMOB, THT'POMETp, MapoBas
TypOUHa, aMIIepMETpP, BOJBTMETP, CUETUMK DJICKTPUUYECKOH 3HEPrUH, 3JIEKTPOOCBETUTEIbHbIC
puOOpbI, HAarpeBaTeNIbHbIE 3JIEKTPONPUOOPHI (IPUMEpPHI), JIEKTPUUYECKHE MPEJOXPAHUTENH,
3JIEKTPOMArHuT, 3JIEKTPOABHUraTelb IOCTOSIHHOTO TOKA), HCHOJb3yd 3HAHHS O CBOMCTBax
(bu3NYeCKUX SBICHUH U HEOOXOUMBIE (PH3HUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUUYECKHE YCTPOWCTBA M HM3MEPHUTEIbHbIE NMPHOOPHI MO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (PKUAKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP, T'MTPOMETP,
JIBUraTellb BHYTPEHHETO CrOPAHUsl, 3JIEKTPOCKOII, PEOCTAaT), COCTABIISTh CXEMBbI 3JIEKTPHUUECKUX
Lenel ¢ MOCIeN0BaTENbHbBIM U NAapAJUICIbHBIM COEAMHEHUEM 2JIEMEHTOB, pa3jnyasl yCIOBHBIE
0003HAYECHHS HIIEMEHTOB JIEKTPUIECKHX IIETICH;

IPUBOIUTE NMPUMEPH! (HAXOAUTh UHPOPMALMIO O MPUMEpax) MPAKTUYECKOTO HCIIOJIb30BaHMS
($u3NUIeCKUX 3HAHUH B MOBCEIHEBHOM XKU3HU IS 00eCTIeYeHUs1 0€30MacHOCTH Py 00pameHHH
C NpuOOpaMU M TEXHUYECKUMHU YCTPOICTBAMHU, COXPAaHEHMs 370POBbS U COONIIOJEHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPY>KAIOILEN CPELE;



OCYIIECTBIATh MOMCK HH(popManmu ¢Gu3nueckoro coaepxkanus B HTepHeTe, Ha OCHOBE
MMEIOIINUXCS 3HAHMM M IMYTEM CpPAaBHEHUS JIOMOJHUTEIBHBIX HCTOYHUKOB  BBIICISTH
nH(pOpMaIKIo, KOTOpas ABISCTCS MPOTUBOPEUNBON HUIIH MOXKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BAaTh TIPH BBHIMIOJHEHWHM YYE€OHBIX 3aJlaHUNl HAYYHO--TIONYJSPHYIO JUTEPaTypy
(UBUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MaTepuajbl, pecypchl ceTu VHTepHeT, BianeTh
npuéMaMu KOHCTIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs WH(GOpMAIUKM W3 OJHON 3HAKOBOU
CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPAaTKUE YCTHBIE COOOIICHHsI, 00001Ias nHPOpMAIUIO
13 HECKOJIBKUX MCTOYHUKOB (DU3UYECKOTO COACPIKAHUSA, B TOM UUCJIE MYOJMYHO MPEICTABIIATH
pe3ynbTaThl IMPOEKTHOM WM HCCIEAOBATENIbCKON AESITENbHOCTH, IPU 3TOM TPAMOTHO
WCIOJIb30BaTh U3YUCHHBIN MOHATUHHBIN anmapar Kypca (pU3uKH, CONMPOBOXKIATh BBHICTYIUICHHUE
MpEe3EHTaINEH;

MIPY BBITIOJTHEHUH YYEOHBIX MPOEKTOB U UCCIIECIOBAHUN (PU3UUIECKUX MPOILIECCOB PACIPEIENSTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUHU C MOCTABICHHBIMH 33J]a4aMU, CJIICIUTD 3a BHITIOJTHEHUEM
IUIaHa JIEHCTBUI M KOPPEKTUPOBATH €ro, aJeKBaTHO OIICHHBATh COOCTBEHHBIN BKJIaa B
JNEATENbHOCTh  TPYINbL, BBICTPAMBATh KOMMYHUKATUBHOE B3aUMOJIECHCTBUE, MPOSBIISA
TOTOBHOCTB pa3peniaTh KOHQIUKTHI.

K koniy o6yyenus B 9 kJacce mnpeiMeTHbIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAaXKaTh
c(hOpMHUPOBAHHOCTh Y O0yUaIOIIUXCS YMEHH:

UCIIOJIb30BAaTh MIOHATHUS: CUCTEMA OTCYETA, MaTEpUajIbHas TOUYKA, TPAEKTOPHUS, OTHOCUTEIbHOCTh
MEXaHUYECKOTO JIBH)KCHUS, nedopmarus (ympyras, TJIaCTUYECKas ), TpEHHE,
LEHTPOCTPEMUTETHHOE YCKOPEHHE, HEBECOMOCTh M TEPETPYy3KH, IIEHTP TIKECTHU, a0CONIOTHO
TBEPJIOE TEJO, UEHTP TSHKECTH TBEPIOTO Tela, paBHOBECUE, MEXaHUUECKHUE KOJIeOaHUs U BOJIHBI,
3BYK, HH(QPa3BYK U yJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKada 3JEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAIBbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U TOTJIONIEeHUs, anbda-, Oeta- u
ramma-u3J1y4eHus, U30TOIBl, SJEpHas YHEPreTHKaA;

paznuuath  ABIEHUS (paBHOMEPHOE U HEPaBHOMEpPHOE MPSMOJMHEWHOE JIBHXKEHHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE INIaJICHUE TeJl, PAaBHOMEPHOE
JIBUKEHHE MO OKPYXXHOCTH, B3aWMOJCHCTBHE Tell, PEaKTHMBHOE ABMKEHHE, KoyieOaTelbHOE
JBIDKEHHE (3aTyXalollue U BbIHY)XICHHbIC KoJeOaHus), pe30HaHC, BOJHOBOE [BH)XEHUE,
OTpa)kKeHHE 3BYKa, MNPSIMOJMHENHOE paclpoCTpaHEHHE, OTPAKEHHE U NPEJOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpa)KeHHE CBETa, pas3liokeHHe Oeoro CBeTa B CHIEKTP M CIIOXKEHHE
CHEKTPAJIbHBIX I[BETOB, IMUCIIEPCHUS CBETA, €CTECTBEHHAs paJMOaKTUBHOCTb, BO3HMKHOBEHHE
JUHENYaToro CHeKkTpa H3JMy4eHHs) MO ONHMCAHUI0 UX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SBICHUE;

pacno3HaBaTh HPOSBIECHUE W3YUYEHHBIX (U3NYECKUX SIBICHUI B OKpY’KarolleM Mupe (B TOM
yuciae (u3nyYecKue SBICHUS B MPUPOJE: NPUIMBBI U OTJIMBBI, ABMKeHHE IulaHeT CoJIHEeYHOM
CUCTEMBI, PEAKTUBHOE JIBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSACEHHUE, CEMCMHYECKUE BOJIHBI, I[YHAMH, 3XO, LIBETA TEJ, ONTUYECKUE SIBJIICHUS B
npupoje, OHOJOrMyYeckoe JeHcTBUE BUAMMOIrO, YIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO
M3TYyYeHUH, €CTECTBCHHBIH paJMOAKTUBHBIA (OH, KOCMHUYECKHE JIy4H, pPaJUOAKTHBHOE
M3JIy4€HHE MPUPOJHBIX MHUHEPAIOB, ACHCTBUE PAANOAKTUBHBIX H3JIYYEHUH Ha OpraHu3M
YeJIoBeKa), IPU ATOM HEePEeBOIUTH MPAKTHUECKYIO 3a/1a4y B YUeOHYIO, BBICTSATH CYIIECTBEHHbIE
cBOMCTBa (MpU3HAKN) PUBNYECKUX SBIICHUM;

ONMCHIBaTh HU3yUEHHbIE CBOWCTBA TeNl U (PU3MUYECKUE SBICHUS, HUCHONb3YS (hU3HUYECKHe
BEJIMYMHBI (CpPeIHASI U MTHOBEHHAsl CKOPOCTh Tejla MPU HEPaBHOMEPHOM JBI)KEHUH, YCKOPEHUE,
NepeMelIeHue, IMyTh, YIJoBas CKOpPOCTb, CUJa TPEHUsS, CHJIa YIPYrOoCTH, CUJIAa TSHKECTH,



YCKOpPEHHE CBOOOJHOIO MaJeHUsl, BeC Tela, MUMILYJIbC Tejd, UMILYJIbC CHJIbl, MEXaHHYECKas
paboTa M MOIIHOCTb, MOTEHIMANbHAS PHEPTUs Tesla, MOJHATOTO HaJl MOBEPXHOCTHIO 3€MIIH,
MOTEHIMATIbHAS PHEPTUS CKATOW TMPY)KUHBI, KHHETHYECKasi YHEPIHs, TOJHAS MEXaHWYeCKas
SHEprus, MepuoJ] M YacToTa KoJeOaHUH, /UIMHA BOJHBI, I'POMKOCTh 3BYKa M BBICOTA TOHAa,
CKOpOCTb CBETA, IOKA3aTelb NPEJOMJIEHUS CpPEIbl), IPU OMHCAHUM IPAaBUIIBHO TPAaKTOBATh
(bu3n4ecKuil CMBICI MCIIOJIb3YEMBIX BEJIMYHMH, 0003HAUYEHUS U €IMHULIBI (PU3HUYECKUX BEIMYUH,
HaXOJAUTh (POPMYJIBI, CBS3bIBAIOIIME JAHHYIO (PM3UUECKYIO BEIUUUHY C IPYTUMHU BEJIMYMHAMU,
CTPOUTH TpapUKH N3YUECHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

XapaKTepu3oBaTh CBOMCTBa TeJ, (U3MYECKHE SBICHHUS M IPOLECCH, MHCIOIb3ys 3aKOH
COXpaHEHHS PHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHS, MPUHLIUI CYNEPIIO3UIMHA CHJI, TIPUHIIHII
oTHocuTenpHOCTH ['anmunes, 3akoHsl HBIOTOHA, 3aKOH COXpaHEHHs] HMITYJIbCA, 3aKOHBI
OTpa)KeHHs M MPEJIOMIICHHUS CBETa, 3aKOHBI COXPAaHEHHsI 3apsiIOBOIO M MAacCOBOTO YHUCEN MPHU
SJIEPHBIX PEAKIHSIX, IIPH ATOM JaBaTh CIOBECHYIO (DOPMYTUpPOBKY 3aKOHA M 3aMUCHIBATH €TI0
MaTeMaTU4ECKOE BBIPAXKECHHUE;

OOBSICHATh (PU3MYECKHE TPOLECCHl U CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE CHUTyalui
IPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATh IPUUMHHO--CIIEICTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMUECKUX ILIArOB C OMOpPOW Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemaTh pacuéTHbIC 3a7auu (ONMUPAIOLINECcs Ha CUCTEMY U3 2—3 ypaBHEHMI), HCIIOb3Ys 3aKOHBI
u QopMmynbl, cBs3bIBatolIMe (U3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud
3allUCBIBaTh KPATKOE YCIOBHUE, BBIABISATH HEJOCTAIOIINE WIN M30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI M (OPMYNBI, HEOOXOIWMBIC [UIsI PEHICHHS, IPOBOIUTH pPACUYETHl M OICHUBATH
PEATTUCTUYHOCTD MOJYYEHHOT0 3HaUeHHs (PU3MUECKON BEITUUYHHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEHIMTh HpPU IMOMOIIM (PU3UYECKHX METOIOB,
UCIOJb3Yysl ONHUCAHHWE MCCIENOBAHMA, BBIACIATH HPOBEPAEMOE NPEANOJIOKEHUE, OLEHUBATH
NPaBUIBHOCTh TMOPSAIKA MPOBENEHHUs HCCIEIOBAHUA, J€JaTh BBIBOJABI, HMHTEPIPETUPOBATDH
pe3yIbTaThl HAOIIOACHUN U OTIBITOB;

IIPOBOJUTH OMBITHl MO HAOMIOAEHUIO (PU3MYECKHX SIBICHUH WM (PU3MUECKUX CBOMCTB Teln
(u3yueHnue BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHUs HSHEPruH, 3aBUCHUMOCTb IE€pHOJA
KoJIeOaHUH MPYKMHHOTO MasgTHUKA OT MacChl Ipy3a U JKECTKOCTH MPYKHUHBI U HE3aBUCUMOCTh
OT aMIUIMTYJbl MajbIX KOJIeOaHUH, MPSAMOJIMHEHHOE pPACIpPOCTPAHEHHWE CBETAa, Pa3NIOKCHHE
0eyoro cBera B CIEKTp, U3yUYEHUE CBOMCTB H300pa)K€HHs B IUIOCKOM 3€pKajle U CBOMCTB
n300pakeHUs] mpeaMera B coOuparomieil JnH3e, HaOMIOAECHUE CIUIOIIHBIX M JIMHEHYaThIX
CIEKTPOB H3IYYCHHUs): CAMOCTOSTENBHO COOMpATh YCTAHOBKY M3 H30BITOYHOTO Habopa
000pyZI0BaHUs, OIMCHIBATH X0/ OIbITA U €0 PE3YyIbTaThl, (POPMYIUPOBATH BHIBOJIBI;

IPOBOJIUTH NMPH HEOOXOIUMOCTH CEPUI0 MPSAMBIX W3MEPEHUH, OIpeneNss CpelHee 3HAaueHUue
M3MEPSIEMOI BEMUMHBI ((POKYCHOE PACCTOSITHUE COOMPAIOIICH JIMH3BI), 0OOCHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MepUTeNsHOro Npudopa);

IIPOBOAMTH HCCIIEJJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C HCIOJIb30BAHHEM MPSAMBIX
U3MEpEeHnH (3aBUCUMOCTb IIyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBIKEHHM 0€3 HaualbHOM
CKOpOCTH, TIepuojia KoJjeOaHWi MaTeMaTHYeCKOro MasTHHUKA OT JIMHBl HUTH, 3aBUCUMOCTH
yIiia OTpaXKeHHs CBETa OT yIJla MaJeHUs U yIiia MpeJOMIICHHs OT yIila MaJeHus): IUIaHUPOBaTh
UCCIIeIOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PUKCHPOBATh pe3yNbTaThl MOTYYEHHOU
3aBHCUMOCTH (U3NYECKUX BEIWYMH B BHUAE TaOMUIl W TpaduKOB, AeNaTh BBIBOIBI IO
pe3yibTaTaM MCCIIeI0BaHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PHU3UUECKUX BEITUUMH (CPEIHss CKOPOCTh U YCKOPEHHUE Tela
IPU PAaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOJHOrO MajieHusi, KECTKOCTb NPYXKHHBI,



KO3(Q(QULIHUEHT TPEHMsI CKOJBKEHHs, MEeXaHWdyeckass paboTa M MOIIHOCTb, 4acTOTa U IEPUOJ
KoJle0aHUH MaTeMaTHMYecKOro M MPY)KUHHOI'O MAasTHUKOB, ONTHYECKas CHia coOuparoeit
JMH3BI, PAIMOAKTUBHBIN (OH): IJIAHUPOBATH HW3MEPEHHUsS, COOHMPATh HKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBINOJMHATh H3MEPEHMs, CIeAys NPEeAOKEHHON MHCTPYKIUH, BBIYUCIATH
3HAUEHUE BEJIMYMHBI M AHAJIU3UPOBATH IIOJYYEHHBIE pE3yJAbTaThl € Y4ETOM 3aJlaHHOU
MOTPEITHOCTH U3MEPEHUN;

co0uro1aTh MpaBUiIa TEXHUKK 0€30MaCHOCTH IpHU paboTe ¢ 1abopaToOpHBIM 000PYI0BAHUEM;
pa3nuyaTh OCHOBHBIE NPU3HAKUW H3YYCHHBIX (DU3MUYECKUX MOJeJei: MaTepuajbHas TOUKa,
abcoyoTHO TBEPAOE TEJO0, TOUCUHBIM HCTOUYHUK CBETAa, Jyd, TOHKas JIMH3A, IJIaHETapHas
MOJIeNIb aTOMa, HyKJIOHHAs! MOJIeJIb aTOMHOT0 s1/1pa;

XapaKTepU30BaTh NPUHIUIBI ACHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
ONOpo Ha WX OMMcaHus (B TOM YHUCIE: CIMIOMETpP, JATYUKU TOJO0XKEHUS, PACCTOSHUS U
YCKOPEHHUs, pakKeTa, 3XOJOT, OYKM, TIEpHUCKOIl, (oToanmapaT, ONTHYECKUE CBETOBOBDI,
CTIIEKTPOCKOI, TO3MUMETp, KaMmepa BuibcoHa), MCMONB3ysl 3HAHHUS O CBOMCTBAaX (PU3MUECKUX
SABJICHUH U HEOOXOUMBbIe (PU3MUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHU4YHbIE PHUCYHKH M3YUYEHHBIX TEXHUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX TMPUOOPOB M  TEXHOJOTMUECKHMX MPOLECCOB IMpPH pPEIEeHUH Yy4eOHO--
MPAaKTUYECKHX 3aJ1a4, ONITUYECKHUE CXEMBbI JUIsl IOCTPOCHUS N300pakeHUl B INIOCKOM 3epKaje U
coOuparoIie JTuH3e;

IPUBOJUTH NMPUMEPH! (HAXOAUTh UHPOPMALHMIO O MPHUMEpax) MPaKTUYECKOTO HCIIOJIb30BaHHS
(¢u3NYECKUX 3HAHUN B MOBCEIHEBHOM KU3HU Uil o0ecnieueHns: 0e30MacHOCTH MPHU o0pallieHun
Cc NpubOpaMu U TEXHUYECKUMHU YCTPOICTBAMHU, COXpAaHEHHs 3J0POBbS U COONIOJIEHUS HOPM
HKOJIOTMUYECKOI0 IIOBEJICHUS B OKPY>KaIOILEH CpeIE;

OCYILLECTBIIATh MOMCK MH(pOpMaLuu pusnueckoro coxepxxanust B IHTepHeTe, cCaMOCTOSATENBHO
(dbopmMynupysi TIOMCKOBBIN 3alpoC, HAXOJUTh MYTH ONpEACNCHHUs JOCTOBEPHOCTH MOJTYYEHHOU
nH(pOpMallK Ha OCHOBE UMEIOIINXCS 3HAHUM U JOTIOJHUTEIbHBIX HCTOUHUKOB;

UCTOJb30BaTh MPH BBHINOJHEHUH Y4YEOHBIX 3aJaHUN Hay4yHO--TIONMYJSIPHYIO JIUTEpaTypy
(GU3M4eCKOro cojepKaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu IHTepHer, BnajeTsh
npuéMaMi KOHCIIEKTUPOBAHMs TEKCTa, ImpeoOpa3oBaHus HMHGOpPMAIMM M3 OJHON 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/1aBaThb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(pOpMALUM U3
HECKOJIBKUX HMCTOYHUKOB (DU3MYECKOTO COAEpIKaHUsS, MyOJMYHO MPEICTABISATh PE3YyIbTAThI
IIPOEKTHOM WM MCCIEN0BATEIbCKON JESATEIBbHOCTH, NPU 3TOM IPaMOTHO HCIOJIb30BaTh
M3yUYCHHBII MOHATUHHBINA anmnapaT U3y4aeMoro paszena GU3UKU U COIMPOBOXK/IATh BHICTYILICHUE
Ipe3eHTalue ¢ yauéToM 0cOOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
No KonuuecTBo yacos ONEKTPOHHBIC
" Haumenonanme pa3/iesioB U TEM MPOTPaMMBI B KoHTponbHbIE [IpakTHyecKue o0pasoBaTeybHbBIC
e
cero paboTsI paboTHhI pecypcsl
Pa3zpnen 1. @usuka u e€ posib B IO3HAHUHU OKPYIKAKOLIEr0 MUPa
but6mmoreka [JOK
1.1 0} - 2
M3Hia - Hayka o fpupose https://m.edso0.ru/7f416194
bubnunorexa LIOK
12 PHHHCCKHE BENHHHbI 2 ! https://m.eds00.ru/7f416194
bubnunorexa LIOK
1.3 E i 2 1
CTCCTBCHHOHAYYHBIA METO]T TIO3HAHHMS httos://m.edsoo.ru/7f416194
Hroro o pazneny 6
Pa3pnen 2. IlepBoHavaiibHbIe CBeCHNSI 0 CTPOEHHH BelleCTBA
bubmuorexa [IOK
2.1 1
CTpoenne pelecTsa https://m.edso0.ru/7f416194
. bubnuorexa [JOK
2.2 2 1
JIBroKeHHEe 1 B3aUMOICHCTBUE YaCTHI] BEIIECTBA httos://m.edsoo.ru/7f416194
bubnunorexa LIOK
2. Ar 2
3 PETATHHE COCTOAHI Bettiectna https://m.edsoo0.ru/7f416194
Htoro o pasneny 5
Paznen 3. /IBuskeHne u B3auMojieiicTBHeE Tel
bubmuorexa IHOK
1 M
3 CXAHITICCROC ABHIICHAC 3 https://m.edso0.ru/7f416194
bu6nunorexa LIOK
3.2 14 4 1
HEPLULL, Macea, [IIoTHOCTR https://m.edso0.ru/7f416194
3.3 Cwta. Bunsr cun 14 1 2 bubmuoreka [JOK



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

|

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

Uroro no pazueny 21
Paspnen 4. /laBiieHue TBEPABIX TeJl, AKUIAKOCTEH M ra3oB
41 [aBnenue. Ilepenaua naBneHus: TBEPABIMU TEIAMU, 3 bubnuoreka [IOK
' JKAJIKOCTSIMH U Ta3aMH https://m.edso00.ru/7f416194
bu6mmorexa LIOK
4.2 JlaBrenne KikocTh > https://m.edso00.ru/7f416194
bubnuoreka [IOK
4.3 ATvoChepHOe MaBICHHC 0 https://m.edso0o.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a HA TIOTPYKEHHOE B HUX 7 3 bubmuoreka [IOK
' TEJ0 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaGora u MOIIHOCTH. JHEPrust
butmmoreka [IOK
1 P 1
S aboTa 1 MOIHOCTE 3 https://m.edsoo.ru/7f416194
bubnunorexa LIOK
52 Hpocrte MexaHH3MEI > L https://m.edsoo.ru/7f416194
bu6nmunorexa [IOK
>3 Mexartirieciast SHepri 4 1 https://m.eds00.ru/7f416194
Uroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

8 KJIACC

No 1 KomnuecTBo yacoB DJICKTPOHHBIC
s Haumenosanue pasacioB U TEM IpOTrpaMMBbI B KOHTpO_]'[I)HI-,Ie HpaKTI/I‘leCKI/Ie O6paSOBaTeHBHHC
cero padoTsI paboThI pecypehl
Pa3nen 1. TemnoBble ABJIEHUS
. bubmuorexa [IOK
11 CTpoenne u CBOHCTBa BeICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CTIOBBIC TIPOLECChl ° https://m.eds00.ru/7f4181ce
Hroro mo pazneny 28
Paznea 2. DiexkTpryeckue 1 MATHUTHBIE SIBJIEHUS
91 DIIEKTpUYECKHE 3apsiibl. 3APSIKEHHBIE TEJa U UX 7 1 bubnmnoreka [JOK
' B3aUMO/ICIICTBUE https://m.edsoo.ru/7f4181ce
. . bubnmoreka [JOK
2.2 [locTosIHHBIN ANIEKTPUUIECKUI TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
2.3 MarHuTHbIC ABICHHA 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 IIEKTPOMATHUTHAS HHLYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 14.5



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

9 KJIACC

No 1 KomnuectBo yacos DNeKTpOHHBIC
= HaumeHoBaHue pa3fenoB U TeM MPOrpaMMBbl B KoHTposbH [TpakTuueck | OOpa3OBATELHEIE
cero
' bl PabOTEI ue paboThl pecypcesl
Pasgen 1. Mexanndeckue iBJICHUSA
bu6nuoreka [IOK
1.1 M 10 1
€XaHNYECKOE IBMKEHUE U CIIOCOOLI €r0 OIMUCAHUS httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOAICHCTBHE TeX https://m.edso0.ru/7f41a4a6
bubmuorexa [JOK
1. 1
3 3aKOHBI COXpAHEHMS 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. MexaHu4ecKkHe KOJIe0AHUA U BOJTHEI
bubmuorexa [JOK
2.1 M 7
CXAHMIECKHE KOEOAHMS 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
2.2 M . 8 1 3
CXBHHECKHE BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3zpnen 3. DileKTpOMAarHuTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI
3.1 DIIEKTPOMATHUTHOE MOJIE U DJIEKTPOMArHUTHBIE BOJIHEI 6 2 Bubmorexa ITOK
' p p https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 6
Pasgea 4. CBeToBbIe AABJICHUSA
bu6nuoreka [IOK
4.1 2
3aKOMbI PACTIPOCTPAHEHH CheTa 0 https://m.edsoo.ru/7f41a4a6
bub OK
4.2 JIuH3bl 1 onTHYecKue TpUOOPHI 6 3 uosmoreka L1

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



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

but6mmoreka [IOK

4. P
3 a3NiokeHue OEJIoro CBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fALada6
Hroro no pazaeny 15
Paznen 5. KBanToBble siBJIeHUA
but6mmoreka [IOK
5.1 n 4 1
CITyCKaHUE W MOTJIOMEHUE CBETa AaTOMOM httos://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
2
> (Tpoetiite aTOMHOIO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 |
ACPHEIE Pedici ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. IloBTopnTe1bHO-00001IaI0 1M MOYJIb
6.1 [ToBTOpeHue n 06001IeHNE coiepkaHus Kypca (PU3UKU 9 9 bub6mmorexa [IOK
' 3a 7-9 knacc https://m.edso00.ru/7f41a4a6
Wroro o paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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

INIOYPOYHOE IINTAHUPOBAHHME

7 KJIACC
KomnuecTBo yacon DJIEKTPOHHBIE
N i Tema ypoxa Koutpoibn [IpakTuueck Aara wgpoBkIe
Bcero U3y4eHUs | 00pazoBaTeIbHBIC
bIe pabOThI re paboThl pecypehi
®duszuka — HayKa 0 Ipupoje. SBIeHUs NPUPOIBI
®u3NYECKUE SBJICHUS 1

3 duznyuecKkre BEINUYUHbBI U UX U3MEPEHUE
VYpok-uccnenosanue "M3mepenne temMneparypsl Ipu

4 MTOMOIIIH KUIKOCTHOTO TEPMOMETpA U AaTUnKa 1 1
Temneparypbl”

5 Mertoabl HaygyHOTO TI03HaHUs. Onucanne GU3NIECKUX 1 bub6mmoreka [IOK
SIBJIEHUM C IOMOILBIO MOJEIIEH https://m.edsoo.ru/ff09f72a
Ypoxk-uccienoanue "[IpoBepka runoresbl: 1aIbHOCTh

6 MoJjETa mapuKa, MyIEeHHOTr0 TOPU30HTAIBHO, TEM 1 1
OoJbIIIe, YeM OOJIBITIC BHICOTA ITycKa"

7 Crpoenue Bemecta. ONBITHI, JOKa3bIBAIOLINE 1 bubnnoreka [IOK
IHUCKPETHOE CTPOCHHUE BEIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBI>KeHHE YaCTHUII BEIICCTBA 1 https://m.edsoo.ru/ff0a013e

9 Ypoxk-uccnenoBanue «ONBITH 10 HAOIIOICHUIO 1 1
TEIJIOBOTO PACIIUPEHUS Ta30B»

10 ArperaTHbIe COCTOSIHHS BEIIECTBA 1
OcobeHHOCTH arperaTHBIX COCTOSTHUN BOJIBI.

11 O0600mmenue mo pazzaeny «llepBoHavyaibHBIE CBEICHUS 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a0378
0 CTPOCHUU BELIECTBA»
12 Mexanunyeckoe ABuxkeHue. PaBHoMepHOeE U 1 bubnmoreka [JOK

HEpaBHOMEPHOE JBUKECHUE

https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

bu6mmoreka [IOK

13 CropocTs. EAUHHLEL CKOpoCTH https://m.edsoo.ru/ff0a079c
14 PacueT nytu u BpeMeHM IBUKEHUS buommorera LOK
https://m.edsoo.ru/ff0a0ae4
bubnnoreka [IOK
15 Nueprus. Macca — Mepa HHEPTHOCTH T https://m.e dsocI)J.:ru 11020610
16 [TnoTHOCTE BemecTBa. PacueT Macchl n 0ObeMa Telra bubnunoreka [IOK
II0 €T0 IJIOTHOCTH https://m.edsoo.ru/ffOa0fee
17 JlaboparopHas pabota «OnpezeneHre mIoTHOCTH
TBEPAOIO TEIa»
18 Pemenue 3amgau o reme "[InotHocTs BemecTa" Et?:s?;;f;zggif 0a123c
19 Cuna kak XxapaKTepuCTHKa B3auMoeicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «/3y4yeHue 3aBUCUMOCTH
20 pactsokeHus (nedopMarin) IpyKHUHBI OT
MIPUIIOKEHHOU CHUITBD»
21 [[SIBnenue TsroTenus. Cuiia TSKECTH
99 CBs13b MEXIY CHIION TSKECTH M Maccoil Tena. Bec bu6nuoreka LIOK
tena. Pemenue 3axau no teme "Cuna tsxectu" https://m.edsoo.ru/ff0al778
93 Cuna TsxecTy Ha Jpyrux ImiaHetax. Pusndyeckue bubnuoreka [IOK
XapaKTEPUCTHUKHU TIAaHET https://m.edsoo.ru/ff0a1502
bubmuorexa [IOK
24 Hsmepertite ciu. Jluamomerp https://m.edso:f ru/ff0al8cc
bubnmoreka [JOK
25 Bec rena. Hepecomocts https://m.edsog ru/ff0a1778
26 CnoxxeHue IByX CHUJI, HallPpaBJIECHHBIX 110 OJTHON bubnmoreka [JOK
npsMoil. PaBHosieicTByrOIIAs CUIl https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme "PaBHonelicTByromast cu”
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bu6mmoreka [IOK

28 Cwuna TpeHus u e€ Buabl. TpeHHe B IPUPOJIC U TEXHUKE
p s P PHPOA https://m.edsoo.ru/ff0alb9c
JlaboparopHas paboTa «/3yueHue 3aBUCUMOCTH CHITBI
29 TPEHUS CKOJILKEHUS OT CHIIBI TABJICHUS U XapaKTepa bubmorexa LIOK
p . p p https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIINUXCS TIOBEPXHOCTEH»
30 Pemenue 3aga4 Ha onpenesieHue paBHOAEHCTBYIOIIEH
CHJIBI
Pemenue 3agad mo remam: «Bec Tenay, «I paduyeckoe
31 n3oopaxenue ciny, «CuibDy, «PaBHOIEHCTBYIOLIAS Bubmmorexa IIOK
P ’ ’ yio https://m.edsoo.ru/ff0alde0
CHII»
KonTponbHas padbora o temam: «MexaHndyeckoe
32 JIBHKCHHEY, «Macca, INIOTHOCThY, «Bec Temay,
«I"padunueckoe nzodpakeHune criny, «CHIIbI)
33 JHasnenue. CiocoObl yMEHBIICHHS M YBEIMUCHUS bubnmnoreka [JOK
JTaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBiieHue ra3za. 3aBUCMMOCTD JIaBJICHHUS raza oT bu6mmoreka [IOK
o0BEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenava naBieHus TBEPABIMU TEIIAMH, KUIKOCTIMU bubnmoreka [IOK
u razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
JlaBieHue B )XUAKOCTH U ra3e, BBI3BAHHOE JICHCTBUEM bubmuorexa [IOK
36
CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau mo teme «/laBiieHue B )KUJIKOCTH U bubmuorexa [IOK
rase. 3akoH [lackans» https://m.edsoo.ru/ff0a2826
bubmuorexa [IOK
38 CooO1marormecst Cocyabl
et e https://m.edsoo.ru/ff0a2970
39 IM'mopaBnnueckuii mpece bubmorera [JOK
AP P https://m.edsoo0.ru/ff0a3136
40 Manomertpsl. [lopuiHeBON KUAKOCTHBIN HACOC
41 ATmocepa 3emMiu 1 IPUYHMHBI €€ CYIEeCTBOBAHUS https://m.edsoo.ru/ff0a2b5a
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bu6mmoreka [IOK

42 Bec Bo3ayxa. ATMocdepHoe aBiieHne
A% bep A https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHoro napiaeHus. OnbIt bubnnoreka [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTB aTMOC(EpHOTO JaBICHUS OT BHICOTHI HAJl bubnmoreka [JOK
YPOBHEM MOpsI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. ATMochepHOe HaBieHre Ha bubmuorexa [IOK
pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reme " AtmocdepHoe naBieHue"
47 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE B HUX bubnnoreka [IOK
Teno. ApXxuMea0Ba cuiia https://m.edsoo0.ru/ff0a3276
JlaboparopHas pabota «Onpenenenue
48 BBITa.fI)KI/IBzIO GF;I CHJIBI efFI)CTB eil Ha TeJIo bubamorera LOK
1l i Yol g https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTh)
JlaboparopHas paboTta o teme «lccnemoBanue
49 3aBUCHMOCTH Beca Teja B BOJE OT 00BbEMa bubmmorexa [IOK
N https://m.edsoo.ru/ff0a3514
MOTPYXEHHON B )KHUJIKOCTh YaCTH TeJla»
bu6mmoreka [IOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHCcTpyHnpoBaHHe apeomeTpa
51 WM KOHCTPYUPOBAHUE JIOAKU U OIIPEEICHHUE €€
rpy3onoabéMHOCTH"
Pemenwue 3amau o Temam: «IlnaBanue cymos.
52 BoznyxomnaBanuey, «JlaBneHue TBEpIbIX TEI bubmmorexa [IOK
yx . ’ p ’ https://m.edsoo.ru/ff0a3654
KHUIKOCTEH U Ta30B»
53 KonTponbhas pabora no teme «JlaBneHue TBepabix
TeJ, )KUAKOCTEH U ra3oBy»
bubnmoreka [JOK
54 Mexannueckas pabota 1

https://m.edsoo.ru/ff0a3f82
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55 Momntgocth. EquHunesl MomHocT! 1 https://m.edsoo.ru/ff0a3f82
56 VYpok-uccinenosanue "Pacyér MOIIHOCTH, 1 1
pa3BuUBaeMoM MpH NObEME MO JieCTHHULIE"
57 [Ipocteie Mexanu3msbl. Peruar. PaBHOBecHe cuil Ha 1
peryare
58 Prruaru B Texnuke, ObITY U pupoe. Jlaboparopuas 1 05 bubnuoreka [IOK
pabota «/ccrnenoBanue yCIOBHIM paBHOBECHS phlyara https://m.edsoo.ru/ff0a478e
59 Pemrenne 3a1au no reme «YcioBHs paBHOBECUS 1 bubnmoreka [JOK
ppIyara» https://m.edsoo.ru/ff0a48a6
KoadduumenT none3Horo neicTBus MexaHu3Ma.
60 JlaGopatopnas pabora «3mepenue KI1/] HakmoHHOiM 1 0.5
TJIOCKOCTH
61 Pemenue 3agau mo reme "Pabora, momuocTh, KITJ[" 1 https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas 3Heprus. Kunetnueckas u 1 bubnnoreka [IOK
MOTEHIMAIbHAsL YHEPT UL https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHUS] MEXaHUYECKOW IHEPIUH 1 https://m.edsoo.ru/ff0a4360
YPpoK-3KCIIEpUMEHT N0 TeMe "IKCIEePUMEHTATbHOE
64 OIIpE/ICIICHUE U3MEHEHUSI KWHETUUECKOH U 1 1
MOTEHIIMATBHOW SHEPTUU MPU CKAaThIBAHUU TeJIa 110
HAaKJIOHHOM TI0cKOCTH"
65 Kontponbhas pabota nmo teme «Pabora 1 MOIIHOCTS. 1
DHeprus»
66 PezepHblil ypok. Paborta ¢ Tekctamu 1o teme 1 bubnuoreka [IOK
"MexaHn4eckoe ABUKeHue" https://m.edsoo.ru/ff0a4ee6
67 PesepBHblii ypok. PabGota ¢ TekcTtamu 1o teme 1 bubnmoreka [IOK
"JlaBneHue TBEPABIX TEJI, KUIAKOCTEHN U ra3oB" https://m.edsoo.ru/ffOa4ffe
68 PezepHblil ypok. PaGota ¢ Tekctamu 1o teme 1
"Pab6ora. MomHocTs. DHeprus"
OBILIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 12
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8 KJIACC

KonuuecTBo uacos DJIEKTPOHHBIE
Ne Hara 1 poBbIe
n/n Tema ypoxka Kontponsn | Ilpaktuueck
Bcero M3y4deHus | o0pa3oBaTeIbHBIC
pie paboThl | ue paboThI pecypChI
1 OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON 1 bu6mmoreka [IOK
TEOPUH U UX OIBITHBIC IIOATBEPKICHU https://m.edsoo.ru/ff0a5256
2 Macca u pazmMep aTOMOB M MOJIEKYIT 1
3 Monenu TBEPAOTO, KHUIAKOIO U ra3000pa3HOr0 COCTOSIHUM 1 bubnuorexa [IOK
BEIlleCTBa https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOUCTB TBEPIOTO, KHJIKOTO U Ta3000pa3HOTro
4 COCTOSTHUH BeIlleCTBAa HA OCHOBE MOJIOXKECHHIMA 1
MOJICKYJISIPHO-KUHETHUECKON TeOpHH
Bbu6moreka [JOK
5 Kpucramnmmueckue u amopHbIe TeIa 1 httos://m.edsoo.ru/ff0a5800
6 CmaunBanue 1 KanwuIsipHOCTh. [loBepxHOCTHOE 1 bubmmorexa [LIOK
HaTSHKCHUE https://m.edsoo.ru/ff0a5530
7 TermmoBoe paclIupeHne U CrKaTUue 1 https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TEMIIEPATYpPHI CO CKOPOCTHIO 1
TEIUIOBOTO JIBMKEHUS YaCTHUIL
9 Bryrtpennss sueprusi. CriocoObl ”3BMEHEHHsI BHYTPEHHEH 1 bu6nmoreka [IOK
SHEPIruu https://m.edsoo.ru/ff0a5c60
10 Buns! Teruionepenaun 1 https://m.edsoo.ru/ff0a6412
Ypok-koHpepennus "IIpakTruueckoe UCTIOTb30BaHUE
11 TEIUIOBBIX CBOMCTB BEIIECTB M MAaTEPUAJIOB B LIEJIAX 1 1 Bubmmoreia LIOK
https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KonunuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTb 1 https://m.edsoo.ru/ff0a6976
13 YpaBHeHHe TeroBoro 6ananca. TermiooOMeH U TemIoBoe 1 bubmmorexa OK

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

JlaboparopHnas pabota "HccienoBaHue siBICHUS

14 TEIIO00MEHA IIPU CMEIUBAHNH XOJIO0IHON U ropsiuei bubmmorexa IOK
| P P https://m.edsoo.ru/ff0a6a98
BOJIbI
15 Pacuer konuvecTBa TEMIOTHI, HEOOXOIUMOTO TSI
HarpeBaHus Teja U BBIICISEMOT0 UM MPHU OXJIaKICHUH
16 JlaGopatopHas pabota "OmnpeneneHue yaeabHOR bu6muoreka [IOK
TEMJIOEMKOCTH BelrecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOTUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[InaBiieHne U OTBEpAECBAHUE KPUCTATUIMYECKUX TEI. bu6mmoreka [IOK
18
VY enbHas TeroTa 1aBJIeHUs https://m.edsoo.ru/ff0a71d2
19 JlaboparopHas pabota "OmnpezeneHue yaenabHON TETI0ThI bu6mmoreka [JOK
IaBjieHus apaa' https://m.edsoo.ru/ffO0a72fe
20 [NapoobOpazoBanue u koHaeHCcanus. Micnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y nenpHas Temnora napooOpa3oBaHus U
21 KOHJCHCAINH. 3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT bubmmorexa [IOK
' patyp https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO TaBJICHHS
99 BrnaxnocTs Bo3ayxa. Jlaboparopuast pabota bu6muoreka [IOK
"OnpeneneHnue OTHOCUTENBHOM BIaKHOCTH BO3yxa" https://m.edsoo.ru/ff0a7628
23 Pemenue 3a1auy Ha onpeeneHne BIaKHOCTH BO3/1yXa
24 [Ipunummne! paboTel TEIUIOBBIX ABUrareneii. [laposas
TypOuHA. [[BUTaTEIh BHYTPEHHETO CTOPAHHUS
o5 KITJ[ TremoBoro nurarens. TernaoBble IBUTAaTENN U bubnuorexa [JOK
3allMTa OKPYKaOIIEH cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHMsI U MIPEBPALLEHHS SHEPTUHU B TETLJIOBBIX
rporeccax
97 [MonroroBka Kk KOHTPOIBHOU paboTe mo Teme "TeroBbie but6mmoreka [IOK

siBiIeHUs. MI3MeHeHue arperaTHbIX COCTOSIHUH Bemecma"

https://m.edsoo.ru/ff0a83f2
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Kontponbnast pabota o Teme "TerioBbie iBIEHUS.

bubmuorexa [JOK

28 N3menenue arperaTHbIX COCTOSIHUM BelecTBa" https://m.edsoo.ru/ff0a86ae
29 DnekTpusanus Ten. /[Ba posia aIeKTpUUecKuX 3apsiioB
30 VYpoxk-uccienoBanue "DiekTpusanus TeJl UHAYKIHEH U 1
MIPU COPUKOCHOBEHUH"
31 B3aumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona https://m.edsoo.ru/ff0a87e4
39 Onexrpuueckoe nojue. HarmpsskeHHOCTh 2JIEKTPUYECKOTO bubmmorexa [LIOK
nojst. [IpuHIMn Cynepno3uimm 3JIEKTPUIECKUX TOJIeH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu anexTpuueckux 3apsiioB. DJIeMEHTapHbIN 3apsii.
Crpoenue atoma
34 [IpoBOAHMKY M TUAIIEKTPUKU. 3aKOH COXPAHEHUS bubmuoreka [IOK
3IIEKTPUYECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha MpUMEHEHNE CBONCTB AIEKTPUUIECKUX bu6mmoreka [IOK
3apsaa0B https://m.edsoo.ru/ff0a90cc
36 DIIEKTPUUYECKUI TOK, YCIOBHS €r0 CYIIECTBOBAHMS. bubmuotexa [JOK
HcTOYHHKYM 3IEKTPUUECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 JIeHCTBHS STIEKTPHUECKOTO TOKA https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "JleficTBUE NEKTPUYECKOTO MO HA 1
MIPOBOAHMKY U JUAJIEKTPUKH"
39 DJIEKTPUUYECKUIN TOK B METaJIaX, )KUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas Iernb U €€ COCTaBHBIC YaCTH
41 Cuna toxka. JlabopatopHas pabora "M3mepenue u 05 bu6mmoreka [IOK
peryJupoBaHHUe CHUIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
42 DnexTpuueckoe HanpshkeHue. BonstMerp. Jlaboparopnas 05 bu6mmoreka [JOK
pabora "M3Mmepenue u peryinpoBaHue HanpspkeHus" https://m.edsoo.ru/ff0a9el14
43 CornpoTuBIiieHHE POBOAHUKA. Y ICIBHOE CONTPOTUBIICHUE bu6mmoreka [IOK
BEIIECTBA https://m.edsoo.ru/ff0aa738
44 JlaGopaTopHas paboTta "3aBUCUMOCTH JICKTPUUECKOTO 1 bubmuorexa [JOK
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COIIPOTHBIICHUS IPOBOIHUKA OT €TO JITHHBI, TUTOIIAIH
MONEPEYHOI0 CEYEeHUs U MaTepuaia”

https://m.edsoo.ru/ff0aa738

3aBUCHMOCTBH CHJIbI TOKA OT HAIpsKCHUS. 3akon Oma JJIA

bubmuoreka [JOK

45
y4acTKa IENn https://m.edsoo.ru/ff0aad44a
JlabopaTtopHas pabota "VccnenoBaHue 3aBUCUMOCTH CHITBI
46 TOKA, HIYIIETO YepPe3 PE3UCTOP, OT COMPOTUBIICHHUS bubmmorexa [IOK
> AV pesp P p" https://m.edsoo.ru/ff0aa04e
pe3ucTOpa U HAMPSKSHHSI HA PE3UCTOPE
47 [locnenoBarenbHOE U MapaIeTbHOE COSTUHEHUS
MTPOBOTHUKOB
JlaGopaTtopHas pabota "IIpoBepka nmpaBuiia CIOKEHH
48 HaOpsoKEHUH IPU IIOCIEI0BATEILHOM COEIUHEHNH 1B bubmmorexa LHOK
P " P X https://m.edso0.ru/ff0aaa58
PE3UCTOPOB
49 JlaboparopHas padoTta "IIpoBepka nmpaBuia sl CHIbI TOKa bu6nmnoreka [IOK
IIpH NapajljIeIbHOM COEIUHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Peurenue 3agau Ha npumeHeHue 3akoHa Oma s bu6muoreka [IOK
Pa3IMYHOrO COEAUHEHUS ITPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTH JIEKTPHUUECKOTO TOKA. 3aKOH bu6mmoreka [IOK
Hxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHas padota "Onpenenenue padboThI U bu6mmoreka [IOK
MOIIHOCTH 3JIEKTPUYECKOro ToKa" https://m.edsoo.ru/ff0ab3e0
53 DneKTpUUecKHe LEenu U MOTPeOUTENHN IIEKTPUUECKON bu6nmoreka [IOK
sHepruu B ObITy. KopoTkoe 3aMbIkanme https://m.edsoo.ru/ff0ab660
[MonroroBka Kk KOHTPOIBHOU pabOTE MO TEMe
54 "DIEeKTPUUECKHE 3apsAabl. 3apsKEHHBIE TEIA U UX bubmmorexa [IOK
p . PAARL 3ap _ . . https://m.edsoo.ru/ffO0abd2c
B3auMoeiicTBUs. [IOCTOSHHBIN 27eKTPUUECKUN TOK
KontpoinbHast paboTa o teme "IJIEKTPUISCKUEC 3apsJibl.
55 3apspKeHHbIE Tela U UX B3auMoaeicTBust. [locTosHHbIN bubamorexa [OK
P . A ' https://m.edsoo.ru/ffOabea8
ANEKTPUIECKUHN TOK
56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
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VYpok-uccnenosanne "M3ydenue moien moCTOSTHHBIX bu6mmoreka [IOK
57 1 1
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MaruutHoe nosne. MaraHutTHoe mosie 3eMIIM U er0 3HaYeHHe 1 bu6mmoreka [JOK
JUIS )KM3HU Ha 3emuie https://m.edsoo.ru/ff0acOba
59 OmneIT OpcTena. MarHuTHOE TOJIE JIEKTPUUECKOTO TOKA 1 bu6nmoreka [IOK
MarsnuTHO€ 1oJe KaTyIlKy C TOKOM https://m.edsoo.ru/ff0ac1d?
[IpumeHeHue IeKTPOMAarHuTOB B TexHUKE. JlabopaTopHas
60 pabora "U3ydyeHue qeHCTBUS MAarHUTHOTO TOJIS Ha 1 0.5 Enbmiorexa HOK
. https://m.edsoo.ru/ff0ac74a
ITPOBOIHHK C TOKOM
DJeKTpoaBUraTeslb HOCTOSIHHOTO ToKa. Mcnonbp3oBaHue
61 JJIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA 1 bu6nmorexa [IOK
Tpancnopre. JJaboparopHas pabota "KonctpynpoBanue u https://m.edsoo.ru/ff0ac86¢c
n3y4yeHue paboThl AJIeKTpoaBUraTes"
62 Omnbrtel @apazes. 3aKOH JIEKTPOMArHUTHON WHIYKITUH. 1
IIpaBuno Jlenna
Dnextporeneparop. CrocoObl MOTydeHUs AIEKTPUIECKONR
63 SHEPTHH. DJIEKTPOCTAHIIUUA HAa BO3OOHOBIISIEMBIX 1
WCTOYHUKAX SHEPTUU
64 [TonroroBka Kk KOHTPOIBHOU PabOTE MO TEME 1
"DJIeKTpUUECKUE U MATHUTHBIC SIBIICHUS"
KonTponbhas pabora no teme "DneKTprueckue u bu6mmoreka [JOK
65 1
MarHuTHBIE SIBJICHUSA" https://m.edsoo.ru/ffOacb14
66 PezeprHblil ypok. Pabota ¢ Tekctamu o teme "TeruioBsie 1 bu6nuoreka [IOK
sBJICHNA" https://m.edsoo.ru/ffOacc5e
67 PeseprHrlit ypok. Pabota ¢ TekcTamu 1o teme 1 bu6mmoreka [JOK
"TToCTOSIHHBIN JIEKTPUUECKUN TOK" https://m.edsoo.ru/ff0acdc6
68 PezepBHblil ypok. PaboTta ¢ Tekctamu 1o teme 1
"MarauTHsble sSiBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5
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9 KVIACC

KonunuecTBo yacos DJIEKTPOHHBIE
Ne Hara
/n Tema ypoxa KonTposbn IIpakTyeck = HU3y4YCHHUSA widposere
i
Bcero ot P i oOpaszoBaTebHBIC
bIe PaOOTHI ue paboTsl
pecypchl
1 Mexannyeckoe ABrkeHue. MartepuaibHas TOYKa 1
5 Cucrema orcuera. OTHOCUTEILHOCTh MEXAaHUYECKOTO 1 but6mmoreka [IOK
JIBYKEHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOIIMHENHOE JBUKECHUE 1 bubmorera [JOK
p P A https://m.edsoo.ru/ff0ad19a
4 HepaBanoMepHoe npsimonunHeiiHoe aBmkenue. CpenHssa u 1
MTHOBEHHas CKOPOCTh
5 [IpssMonuHEITHOE PAaBHOYCKOPEHHOE JBIKCHHE. 1 bu6mmoreka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CkopocTh IPSIMOJIMHEMHOTO PABHOYCKOPEHHOTO 1
neuxenus. ['paduk ckopoctu
JlaGopaTtopHas padota "OnpeneneHne yCKOPEHUs Tena
7 MpY PAaBHOYCKOPEHHOM JBUKEHHUH MO0 HAKJIOHHOW 1 1 bubmorera [JOK
PP }: P A https://m.edsoo.ru/ff0adb18
MJIOCKOCTH
8 CBobOoanoe magenue ten. OnbiTel ['anues 1
9 PaBHOMEpHOE ABMX)EHUE TIO OKpYXHOCTH. [lepron n 1 bubnmnoreka [JOK
yacToTa oopaieHus. JIuHeitHas v yrioBasi CKOpOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOCTpEeMUTENHHOE YCKOPEHUE 1
but6mmoreka [JOK
11 [Tepsrrit 3akon HeroToHa. BekTop cuibl 1
p p https://m.edsoo.ru/ff0ae612
bu6anoreka LIOK
12 Bropoii 3akon HetoTona. PaBHoneiicT as cuma 1
p A yiom https://m.edsoo.ru/ff0ae72a
. bubmuoreka [IOK
13 Tpernii 3akoH HptoTona. Cynepro3zunus cui 1 1

https://m.edsoo.ru/ff0ae982
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but6mmoreka [IOK

14 Pemenne 3ana4 Ha npumeHeHne 3aKk0HOB HproToHA https://m.edsoo.ru/ff0aeb6e

15 Cua ynpyrocti. 3akon T'yka E::[i?;;?:;(sig gﬁanecaZ

16 Pemenue 3amau no teme «Cuina ynpyroctu»

17 JlabopaTtopHas pabota «OnpeneneHne KeCTKOCTH bu6mmoreka [IOK
MPY>KUHBD» https://m.edsoo.ru/ff0aee28

18 Cuna TpeHus https://m.edsoo.ru/ff0af738

19 Pemenue 3agau no reme «Cuia TpeHU» bubmorera [JOK

https://m.edsoo.ru/ff0afa26

20 JlaboparopHas padota "Onpenenenne KodphuimeHTa bu6mmoreka [HOK
TPEHUS CKOJIb)KEHUA" https://m.edsoo.ru/ffOaf8be

91 Pemenne 3amau no treme "3akonsl HeroTona. Cuia bubmmoreka [JOK
ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e

99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO TSATOTEHUS. bu6muoreka [IOK
Yckopenue cBOOOIHOTO MaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepeHus "JBrkeHne Teln BOKPYT

23 rpaBuTanimoHHOro 1eHTpa (ComHeyHas cucTema).
lamaktuku"

24 Pemenue 3aga4 no teme "Cuia TSXKECTH U 3aKOH bubnuotexa [JOK
BCEMUPHOIO TSAroTeHus" https://m.edsoo.ru/ff0af5f8

o5 [lepBas kocmuueckas ckopocTts. HeBecomocTs n bubmmoreka [JOK
Ieperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanbHON TOUKH. AOCOIIOTHO TBEPIOE

26 Teno. PaBHOBecHe TBEPAOro Tella C 3aKPETUIEHHOW OCBIO bubmmorexa LIOK

https://m.edsoo.ru/ffOafe36

BpaIICHUS

27 MowmenT cuibl. LieHTp TshxecTn

28 Pewenue 3agau no reme "MomeHT cuiibl. LleHTp bubnuorexka [JOK

TsoKecTH"

https://m.edsoo.ru/ffOb02b4
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29 [lonroroBka Kk KOHTPOJIBHOU paboTe MO TEMe bubnuorexa [LIOK
"Mexanndeckoe aBmxenne. Bzaumonencrsue ten" https://m.edsoo.ru/ffOb0408
30 KonrtpomnsHas padota 510 teMe "MexaHuueckoe bu6nmuoreka [IOK
nBwkeHue. Bzaumonencraue tea" https://m.edsoo.ru/ffOb06ec
31 Nmnynee Tena. UMnysbe cuiibl. 3aKOH COXpaHEHUS bubmmorexa LIOK
HMITYJIbCa. YIIPYTO€ U HEYIIPYroe B3auMOJCHCTBHE https://m.edsoo.ru/ffOb07fa
32 Pemrenue 3agau no reme "3akoH coXpaHEHUs! UMITyJIbCa" bubmmorexa [IOK
https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHbepeHius "PeakTHBHOE IBI)KCHHE B TIPUPOJIC U
TeXHUKe"
bubnmnoreka [JOK
34 Mexannueckas paboTa 1 MOIIIHOCTb httos://m.e dso:)_.[ru /£10b0a84
35 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U CUJIBI TPEHUS Bubmmoreia LIOK
https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «OnpezerneHne padboThl CHITBI
36 TPEHMs [P PABHOMEPHOM JIBUJKEHUU TEJIa 110
TOPU30HTAILHON MOBEPXHOCTH
37 CBs13b 2Hepruu U padoThl. [loTeHIMaNbHAS YHEPTHS
38 Kunernueckas sneprus. Teopema 0 KHHETUYECKOM bub6mmorexa [LIOK
SHEpPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHsI SHEPTUU B MEXAHUKE
40 JlaboparopHas paboTa «/3yueHue 3akoHa COXpaHEHUs bubmmoreka [JOK
SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHUE U €TI0 XapaKTEPUCTUKU bubmmorexa [IOK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. BeinyxaeHHbIE KONeOaHusl. bu6mmoreka [JOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHdecKuil U NpyKUHHBIA MAsITHUKH
44 Ypok-uccienoBanue «3aBUCUMOCTh TIepruoIa KojebaHui bubnmnoreka [JOK
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OT XECTKOCTH IIPYKHUHBI U MAaCCBI I'py3a»

https://m.edsoo.ru/ffOb197a

45 [IpeBparenue SHEPTUN IPU MEXAaHNUECKHUX KOJICOaHMIX
46 JlaGopatopHas pabota «OrnpeeneHne 4acToThl 1 bubnuoreka [IOK
repuo/Ia KojieOaHu! MPYKUHHOTO MasTHHKA https://m.edsoo.ru/ffOblaec
JlabopaTtopHas pabota «IIpoBepka HE3aBUCUMOCTH
47 nepuoja KojiebdaHuil rpysa, MoABEIIEHHOTO K HUTH, OT bubmmorexa LIOK
https://m.edsoo.ru/ffOb197a
MaccChl Tpy3a»
48 Mexannueckue BoaHbl. CBOMCTBA MEXaHUYECKHUX BOJIH. bubmotexa LIOK
[IpotonbHBIE U TONEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepeHus "MexaHn4ecKrue BOJIHBI B TBEPIOM
tene. CelicMuueckue BOJIHBI"
50 3Byk. PacmpocTpanenue u oTpakeHue 3ByKa
51 VYpok-uccnenosanue "HabmoaeHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUYECKUM
pe30oHaHC
53 VYpok-koHbepenius "YIibTpa3ByKk U HHGPaA3BYK B bu6mmoreka [IOK
IIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
54 [MonroroBka Kk KOHTPOIBHOU paboTe MO TeMe "3aKOHBI bub6anoreka LIOK
coxpaHeHus. MexaHn4eckue KojieOaHusl U BOJIHBI" https://m.edsoo.ru/ff0b25f0
55 KonTponbhast paborta 1o Teme "3aKoHbI COXpaHEHUSI.
Mexanndeckue KojieOaHusl U BOJTHBI"
56 DNEeKTpOMarHUTHOE M0J€. DIEKTPOMATHUTHBIE BOJIHBI bubmmorexa [IOK
https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 37IEKTPOMAarHUTHBIX BOJTH
VYpok-koudepennus "lllkana 37eKTPOMarHUTHBIX BOJIH.
58 Hcnonb3zoBaHue 37€KTPOMArHUTHBIX BOJIH JJIs1 COTOBOM bubmmorexa [IOK

cBs3n"”

https://m.edsoo.ru/ffOb2fe6
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VYpok-uccnenosanue "M3yyeHue CBONCTB

bu6anoreka LIOK

59 ANEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIEHOTO
;p | H https://m.edsoo.ru/ff0b2c6c
TenedoHa
60 Pemenue 3a1au Ha onpeeneHne 4acTOThl U ITTMHbBI
JNEKTPOMArHUTHOM BOJTHBI
61 DneKTpoMarHuTHas nmpupoza csera. CKopocTh CBETa. bu6mmoreka [IOK
BonHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hcrounuku ceeta. [IpsMonnHeiiHOe pacipocTpaHEHHE bubnuotexa [JOK
ceerta. 3atmenus Comuna u JIyHbI https://m.edsoo.ru/ffOb3658
63 3akoH OTpakeHus cBeTa. 3epkaina. Pemenue 3a1a4 Ha bu6mmoreka [IOK
IIPUMEHEHHE 3aKOHA OTPAKCHUS CBETA https://m.edsoo.ru/ff0b38c4
bubmuoreka [JOK
64 [Ipenomnenue cBeTa. 3aKOH MPETOMIICHHSI CBETa A
https://m.edsoo.ru/ffOb3aea
[lonmHOE BHYTpeHHEE OTpakeHue ceera. Mcronbs3oBanne Bu6 LIOK
NOJIMOTEKA
65 MTOJIHOTO BHYTPEHHETO OTPAXKCHUS B ONITHYCCKUX
https://m.edsoo.ru/ffOb3c5c
CBETOBOJIaX
JlabopaTopHas pabota "VccienoBaHue 3aBUCUMOCTH
66 yTJia TPEJIOMJICHHUS CBETOBOTO JIyda OT yriia MaJieHus Ha
rpaHuue "Bo3ayx-cTekno""
Ypok-koHpepeHnus "Vicnoap30BaHUE TOTHOTO
67 BHYTPEHHETO OTPa’KEHHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHAs CBSI3b"
bu6anorexa LIOK
68 JInna3el. OnTHYecKas CHIIa JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bub6nunorexa LIOK
69 [Toctpoenue n3o0pakeHui B THH3aX
P P https://m.edsoo.ru/ffOb444a
70 JlaboparopHas padota "Onpeznenenue HoOKycCHOTO bubnmnoreka [JOK
pacCTOSTHUSA U ONTHYECKOM CHIIBI COOMpArOIIeHt JIMH3BI" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepeHus "OnTruueckue TMH30BbIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
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72 I'na3 xak ontuyeckas cucrema. 3peHue 1 https://m.edsoo.ru/ff0b4684

73 Ypoxk-koupepenmus "JledexTs! 3peHus. Kak coxpanuthb 1
3penue"

74 Paznoxxenue 6enoro ceera B criekTp. OnbITel Hpl0TOHA. 1 bubnnorexa [IOK
CrnoxeHue CeKTpaabHBIX I[BETOB. Jlucnepcus cBera https://m.edsoo.ru/ffOc0f4c
JlaboparopHas paboTa "OMBITHI IO Pa3I0KEHUIO OEIIOTO

75 CBETa B CIIEKTP M BOCHPUATHIO LIBETA MPEIMETOB MIPU UX 1 bubamorera TIOK
HaOJII0JICHNH Yepe3 LIBETOBbIE (pUIbTPHI" hitps://m.edsoo. /ffbicbe2a

76 VYpok-nipakTukym "BosnHOBbIE cBOICTBA CBETA! 1
nucnepcus, uHTepdepeHnys u aupaxmus”

bubmmoreka LIOK

77 OmnsbiThl Pe3epdopaa u mnanerapHas Mozienb aToMa 1 httos://m.e dSO(])_.[I’U /FF0c1248

78 [Toctynatel bopa. Moaens aroma bopa 1

79 Hcnyckanue u noryonieHue ceera aromoMm. KBaHTsI. 1 bubnuorexa [IOK
JInnenyaTele CIIEKTPHI https://m.edsoo.ru/ff0cl144c

80 VYpoxk-npaktukyM "HabmroneHne criekTpoB UCIycKaHus " 1 https://m.edsoo.ru/ff0c1550

81 PagmoakTnBHOCTE U €€ BHUIBI 1 https://m.edsoo.ru/ff0c1672

82 CrtpoeHune aToMHOTO siipa. HykinoHHast Moiens 1 https://m.edsoo.ru/ff0c18ac

83 PanuoakTuBHBIC ipeBparieHwus. M30Tombl 1 https://m.edsoo.ru/ff0clal4

84 Pemetiie 3az[a't'1 I10 TeMe: ook THEHLLC 1 https://m.edsoo.ru/ff0clb4da
MIpeBpaIICHUs

85 [epuon momypacmnana 1

86 VYpoxk-koHpepenuus "PagroakTHBHbIC U3TyYCHHS B 1 bu6muoreka [{IOK
NpUpoAe, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepnbie peakuuu. 3aKOHBI COXPAHEHUS 3apsAI0BOTO U 1 bu6mmoteka [IOK
MacCOBOT'0 YUCEIl https://m.edsoo.ru/ff0c1c58

88 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MAaCChl U DHEPTUU https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no teme "Anepueie peakiyun'
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90 Peaxiuu cunTe3a u nenenus saep. Mictounuku sHeprun 1 bu6mmoreka [JOK
ConHua u 3B€311 https://m.edsoo.ru/ff0c1e88
01 Ypok-koHpepenmus "SAnepuas suepretuka. JlencTeus 1 1
PalMOAKTUBHBIX M3JIYYEHUM HA )KUBBIE OPTaHU3MBI"
[NoaroToBka kK KOHTPOIBHON pabOTE MO TeMe
92 "DJIEKTPOMAarHUTHOE T0JIe. DIEKTPOMATHUTHBIC BOJHBI. 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c223e
KBanToBsie siBieHuUs"
93 KonTponbhas pabora o teme "DIeKTpOMarHUTHOE MOJIe€. 1
DNeKTpOMarHuTHBIC BOJHBL. KBaHTOBBIC siBIIeHUS"
94 [ToBTOpenue, 0600menue. JlabopaTopHbie pabOTHI TIO 1 1 bu6mmoreka [IOK
Kypcy "B3aumoneiictsue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 06o61eHre. Pemenre pacyeTHbIX U 1 bu6mmoreka [JOK
Ka4yeCTBEHHBIX 3a7a4 1o Teme "TernnoBeie mporecch” https://m.edsoo.ru/ff0c2572
[ToBTopenue, o6o0meHne. Pemenne pacyeTHBIX U
96 KauecTBEHHBIX 3a7a4 1o Teme "KI1J] TermoBbix 1 bubmoreia OK
o https://m.edsoo.ru/ff0c2a22
JBUTATENeH
97 [ToBTOpenue, 0600mEeHre. Pemenne pacueTHbIX 1 1 bubnmnoreka [JOK
KauecTBeHHBIX 3a7a4 1o teme "KII/] anekrpoyctaHoBok" https://m.edsoo.ru/ff0c2b30
08 [MoBTOpenue, o6o6menue. JlabopaTopHbie pabOTHI 11O 1 1 bu6muoreka [IOK
Kypcy "CBeToBble ABIeHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 06061menHne. Pabota ¢ Tekctamu Mo Teme 1 bubnmoreka [JOK
"3aKOHbBI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 IToBTopenue, o600menue. Pabora ¢ Tekctamu 1o Teme 1 bu6nuorexa [IOK
"Konebanus u BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu Mo Teme 1 bu6mmoreka [JOK
"CBeToBbI€ sIBIEHUA" https://m.edsoo.ru/ff0c3044
102 IToBTopenue, o600menne. Pabora ¢ Tekctamu 1o Teme 1
"KBanToBas u sipepHas puzuka”
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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I'eanenmreitn J1.O., Kupuk JLA., I'ensdrar .M. Pemenue kimtoueBbIx 3a1a4 10 GU3NKE IS
OCHOBHOM 1IK0JbL. 7-9 Knaccel. — M.: MJIEKCA, 2021.
KoHTponbHbEIE 1 caMOCTOsATENBbHBIE PaboTHI IO du3nke. 7-9 kimacc: k yueOHuky A.B. [leprrmkuHa,
E.M. I'yrauk «®usuka 7-9 xmace» / O.M. I'pomiieBa. — M.: U3natenscTBO «OK3amen», 2022.
Tectol mo ¢usuke. 7-9 knacc: k yaueOHuky A.B. [leppimkuna, E.M. I'ytank «®@usnka 9 kmace» / O.H.
I'pomueBa. — M.: U3patenscTBO «OK3amen», 2022,

IMUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
7 KJIACC

Poccuiickas anektpoHHast 1mkoua https://resh.edu.ru/

Onnaiin-mkona «®okchopay» https://foxford.ru/

UsnarensctBo «JIuneit» https://licey.net/catalog/3-russkii yazyk literatura/
CnpaBouHo-undopmarmonnsiii noptar ['PAMOTA.PY http://gramota.ru/

[Mopran «Videouroki.net» https://videouroki.net/

Cepsuc «Onlinetestpad» https://onlinetestpad.com/

OTxkpbIThIi Ki1acc. CeTeBoe 00pa3oBaTEIbHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

Enunas komnexius nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

®denepanbHblil HEHTP UHPOPMAIIIOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

Hureprer ypok. http://interneturok.ru/ru/school/physics/

I'azera «1 centss0psi» marepuansl o ¢pusuke. http://archive.lseptember.ru/fiz
Anumanuu ¢pusndeckux o0nbexToB. http://physics.nad.ru/

8 KJIACC

Poccuiickas snexTponHas mikoia https://resh.edu.ru/

Owmaitn-mkona «®okchopay https://foxford.ru/

WsnarenbcrBo «JIumeii» https:/licey.net/catalog/3-russkii_yazyk_literatura/
Crpasouno-undopmarmonusiii moptat T'PAMOTA.PY http://gramota.ru/
IMopran «Videouroki.net» https://videouroki.net/

Cepauc «Onlinetestpad» https://onlinetestpad.com/
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https://licey.net/catalog/3-russkii_yazyk_literatura/
http://gramota.ru/
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https://onlinetestpad.com/

OtkpeiThiif kimace. CereBoe 00pa30BaTEIbHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

Enunas xomrekuus iudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

®enepanabHbIA HEHTP HHPOPMAITMOHHO-00Pa30BaTEIILHBIX PECYPCOB.
http://www.fcior.edu.ru/

Unreprer ypok. http://interneturok.ru/ru/school/physics/

I'azera «1 centsOpsi» Matepuansl mo gusuke. http://archive.lseptember.ru/fiz
Anumarmu pusnyeckux o0bekToB. http://physics.nad.ru/

9 KJIACC

Poccuiickas anektpoHHast 1mikosa https://resh.edu.ru/

Omtaita-mkona «®@okchopay https://foxford.ru/

W3narenscrBo «JIumeii» https:/licey.net/catalog/3-russkii_yazyk_literatura/
CnpaBouno-uHpopmarmonHsli nopran [PAMOTA.PY http://gramota.ru/
IMopran «Videouroki.net» https://videouroki.net/

Cepsuc «Onlinetestpad» https://onlinetestpad.com/

OTtkpeIThIi Ki1ace. CeTeBoe 00pa3oBaTeILHOE COOOIIECTRO.
http://www.openclass.ru/node/109715

Enunas xomureknus udpoBhIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

denepanbHbIN IIEHTP HHPOPMAIIMOHHO-00Pa30BaTEIBLHBIX PECYPCOB.
http://www.fcior.edu.ru/

Hurepuer ypok. http://interneturok.ru/ru/school/physics/

I"azera «1 cenTs10ps» Matepuaisl o ¢usuke. http://archive.lseptember.ru/fiz
Anumanuu ¢pusndeckux o0bekToB. http://physics.nad.ru/
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