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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢u3nke Ha ypoBHE OCHOBHOIO OOIEro oOpa3oBaHMs COCTABIICHA HA OCHOBE MOJOXKEHUH U
TpeOOBaHMK K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOH 00pa3oBaTeIbHON IPOrpaMMBbl,
npencrasieHHbix B PI'OC OO0, a Ttakke ¢ yuétoMm QenepanbHON pabodeld mporpaMmbl BOCIHUTAHHUS H
Konuenuuu npenoiaBanus yueoHoro npeamera «Ouznuka.

Copneprxanue mporpammbl 0 (PU3MKE HANPABICHO HAa (JOPMUPOBAHHE €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH
oOyJaromuxcss M OpraHu3alfi0 HM3ydeHHs (U3MKK Ha JAeATEIIbHOCTHOW OCHOBEe. B mporpamme mo ¢usmke
YUUTBHIBAIOTCS BO3MOXKHOCTH ydyeOHoro mpeamera B peanusauuu TpeboBanuit ®I'OC OOO k miaHupyeMbIM
JUYHOCTHBIM M METallpeIMETHhIM  pe3yiabTaTaM  OOydeHHus, a TakKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX PEAMETOB Ha YPOBHE OCHOBHOTI'O OOIIIEr0 00pa3oBaHusl.

[IporpaMma mo Qu3uke ycTaHaBIMBAeT pachpeiesieHue y4eOHOro marepuana no rojgam oOydeHus (1o
KJjlaccaMm), MpeajgaraeT NPUMEPHYIO IOCIEI0BATENIbHOCTh HM3Yy4EHHs] TEM, OCHOBAHHYIO Ha JIOTHMKE pPa3BUTHS
MIPEIMETHOTO COAEPKaHUS U y4ETE BO3PACTHBIX OCOOCHHOCTEHN 00ydaromuxcs.

[Iporpamma no ¢usmuke pa3zpaboTaHa C IEIbIO OKAa3aHUS METOJUYECKOW MOMOIIM YYUTENI0 B CO3JIaHUU
paboyeil mporpaMMbl 10 y4eOHOMY ITPEIMETY.

®u3nka SBIAETCS CUCTEMOOOPA3yIOIIUM Ui €CTECTBEHHO-HAyYHBIX YYEOHBIX IpPEIMETOB, MOCKOJIBbKY
¢buznyeckue 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SBJIEHUH, M3ydaeMbIX XUMUEH, OHoJorueil, actTpoHOMuel u
¢busnueckoil reorpadueii, BHOCUT BKJIaJ, B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa, MpPeroCTaBiseT Hauboliee
sICHbIE 00pa3ilbl MPUMEHEHNS HAyYHOTO METO0/a MO3HAaHMs, TO €CTh CIoco0a MOIydyeHus: JOCTOBEPHBIX 3HAHUM O
MHUDE.

OpHa W3 TNaBHBIX 3ajad4 (U3NYECKOro OoOpa3oBaHUS B CTPYKType oOmiero oOpa3oBaHHs COCTOWUT B
(bopMHUPOBAHUH €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH M HHTEpeca K HayKe Y 00y4Jaroninxcs.

N3yuenne ¢usmku Ha 06a30BOM YpOBHE IMPEAINOJIaraeT OBJAJACHUE CIEIYIOIMMU KOMIIETEHTHOCTSIMH,
XapaKTePU3YIOIUMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

® HAy4YHO OOBACHATH SIBJICHMUS,
® OIICHUMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOTO UCCIIEI0BaHMS;
® UHTEpPHPETHUPOBAThH JAHHBIE U UCIOJIb30BATh HAYUYHbIE JOKA3aTENbCTBA JJIS TIOTY4EHHsI BBIBOJIOB.
enmn w3yueHus (PU3UKKM Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHus ompeaeineHbl B Konmenuu
npenojaBaHus ydeOHoro mnpeamera «@Pusmka» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDenepanmw,
peanu3ylolMX OCHOBHBbIE 00IIe0o0pa3oBaTelibHbIE IPOTrpaMMBbl,  yTBEpKAEHHOW pemeHneM Koueruu
MunucrtepcTBa npocsenieHus: Poccuiickoit @enepanuu (mpotokoi ot 3 aekadps 2019 r. Ne [TK-48H).
Hesn nzyyenus Gu3uKu:
e npuoOpeTeHre MHTEpeca M CTPEMIICHUs O00YYarolUXCsl K HAyYHOMY M3YYEHHIO MPUPOJIbI, PA3BUTUE MX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE NPEJCTABICHUH O HAyYHOM METOJAE I03HaHHWA U (OPMHPOBAHUE HCCIEN0BATEIBCKOIO
OTHOILIEHMSI K OKPYKAIOIIKUM SIBJICHUSM;
e (opMuUpOBaHME HAyYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa W3Y4EHHUs OCHOB CTPOEHHUS MaTepuu M
(byHJaMEHTAJIbHBIX 3aKOHOB (PU3UKHY;
e (opMupoBaHHME NPEACTABICHUN O POJIM (PU3UKHU JUI PA3BUTHUS APYIMX €CTECTBEHHBIX HAyK, TEXHUKHU U
TEXHOJIOTUH;
® Dpa3BUTHE TMPEJCTABIEHUH O BO3MOXHBIX cdepax Oynymeidl mnpodeccuoHanbHOM AeATENBHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JJaJIbHEHIIEeMy 00YUYEHHUIO B 3TOM HAIlPaBJICHUH.

JlocTikeHre S3TUX Lened mnporpaMMbl MO (U3MKE HAa YpPOBHE OCHOBHOIrO oOmiero o6pa3oBaHus
o0ecreunBaeTcst pelIeHneM Caelyonnx 3a1ay:

e qnpuoOpeTeHHEe 3HAHUH O JUCKPETHOM CTPOEHMM BEIIECTBA, O MEXAaHWYECKUX, TEIUIOBBIX,

AJIEKTPUYECKUX, MATHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

e npuoOpeTeHNe YMEHHI ONMUCHIBATH U OOBACHATH (PU3NUYECKUE SIBICHUS C UCHOJIb30BAHUEM IMOJTYYEHHBIX

3HAHUM;

® OCBOEHHME METOJOB pEIICHUs NMPOCTEHIINX pacuéTHBIX 3a7a4 C UCIOJb30BaHUEM (PU3HMUECKUX MOJENeH,

TBOPYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;
® pa3BUTHE yMEHHUH HaOII0NaTh NPUPOJHBIC SBJICHUS U BBIIOJHATH OMBITHI, JaOOpaTopHble pabOThl U
HKCTIIEpPUMEHTAIbHbIE UCCIIEOBAHUS C UCTIOIb30BAaHUEM U3MEPHUTEIbHBIX TPHOOPOB;



e OocCBOeHHE MNPHUEMOB paboTHl ¢ MHPOpManuell (U3UUIECKOTO COACp)KaHUS, BKIOYass HH(DOPMAIUIO O
COBPEMEHHBIX JIOCTHKECHUAX (PU3HMKH, aHATTU3 M KPUTHUECKOE OIICHUBAaHHE HH(POPMALINH;

® 3HAKOMCTBO CO chepaMu IpoPeCcCHOHATBHON NESTETbHOCTH, CBA3aHHBIMU C (PU3UKOH, U COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHXKEHUSX (pU3MUECcKON HAyKH.

Ha uzyuenue ¢pusuku (6a30BbIl ypOBEHB) Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus OTBOIUTCS 238
4yacoB: B 7 kiacce — 68 JacoB (2 yaca B He/IeN0), B 8 Kilacce — 68 yacoB (2 1aca B Hezeno), B 9 kinacce — 102 yaca
(3 yaca B HeqenO).

[Ipennaraemsrii B mporpamMme 1o (pU3MKE TepeueHb a0 paTOPHBIX PadOT U OMBITOB HOCUT PEKOMEHIATEIbHBIH
XapaKkTep, YIUTeIb AeaeT BEIOOp MpoBeeH s 1a00paTOPHBIX pabOT M OTBITOB C YYETOM MHIANBUAYATIBHBIX
0coOeHHOCTeH 00yJaromuxcs, CIIMCKa HKCIIEPUMEHTAIBHBIX 33aJJaHNH, TIPeIaraéMbIX B paMKax OCHOBHOTO
rOCyJapCTBEHHOTO 3K3aMeHa 10 (hu3uKe.

COJEPXAHUE OBYYEHUS
7 KIIACC

Pazgea 1. ®u3uka u e€ pojib B NO3HAHUHU OKPYKAKOILEr0 MUpa.

®dusnka — Hayka O mnpupoje. SABiaeHus npupoasl. DuznyecKkue SBICHUSA: MEXaHWYECKHUE, TEIIOBHIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

®dusnueckue BenuuyuHbl. M3Mepenue ¢usnueckux BenuuuH. Duzmueckue mnpubopsl. [lorpemrHocTh
n3MepeHnil. MexayHapoHas CUCTEMA €IMHUIL.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAyKH M3y4yaroT MpUpoy. EcTecTBEHHO-HAaydHBINH METO]l MO3HAHMUS:
HaOIOZICHNE, TIOCTAHOBKA HAYYHOTO BOTMPOCA, BBIIBHKEHHE THIIOTE3, SKCIEPHUMEHT IO TMPOBEPKE THUIIOTE3,
o0bsacHeHNe HabmoMaeMoro sBieHus. Onucanue GU3HIEeCKUX SBJICHUHN C TTOMOIIBI0O MOJIEIIEH.

Hemoncmpayuu.

1. Mexanuueckue, TEIJIOBbIE, dJIEKTPUIECKHE, MAarHUTHBIC, CBETOBBIC SIBIICHHUS.

2. ®wuznueckue mpuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U ITU(PPOBBIM TPHOOPOM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HeHb! JeNIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3Mepenne pacCTosTHUIM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAJIbIX TE.

N3mepenune Temneparypsl py NOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYpPHI.
[IpoBenenue wuccienoBaHus IO MPOBEPKE THIIOTE3bl: JAJBHOCTh MOJETA IIApPHKa, IMYIIEHHOTO
TOPU30HTAIIBHO, TeM 00JIbllIe, YeM 00JIbIlIe BHICOTA ITYCKa.

Pasnen 2. [lepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA.

CrpoeHue BemecTBa: aToOMbl M MOJIEKYINBI, UX pa3Mmepbl. OIbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE
BEILIECTBA.

JIBrxkenue uactui BemiectBa. CBs3p CKOPOCTH JABWXKEHHUS YacTULl C Temreparypoidl. bpoyHoBckoe
nBuxkenue, nuddysus. BzaumoaelicTBre 4acTull BellecTBa: MPUTSHKEHUE U OTTAIKHUBAHUE.

ArperaTtHble COCTOSIHHS BEILIECTBA: CTPOCHHE Ta30B, JKUIKOCTEW W TBEPIBIX (KPUCTANIMYECKHUX) TEIl.
B3auMocBs3p MeX1y CBOWCTBAMM BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUAX M MX ATOMHO-MOJEKYJSPHBIM
ctpoeHrueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpayuu.

1. Habmronenue 6pOyHOBCKOTO JBHKEHUSI.

2. HaGmonenue nuddysun.

3. HaGmronenue siBneHui, 00bACHAIOMNUXCS MPUTHKEHUEM WA OTTAJIKMBAHUEM YaCTHUIl BEIIECTBA.

Jlabopamopuwvie pabomot u onvimol.

1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCTOIb30BaHHeM (poTorpaduii).

2. OmpIThl IO HAOIOICHUIO TETNIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYISPHOTO MPHUTSKEHUS.

Pa3ngen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl.

Mexanuueckoe JBHkeHHe. PaBHOMepHOE U HepaBHOMEpHOe ABMKeHue. CkopocTb. CpeHsisi CKOPOCTh MpHU
HEpPaBHOMEPHOM JIBM>KEHHH. Pacuér myTu 1 BpeMeHH JABUKEHUSI.

SBnenue uHepuuu. 3aKOH UHEpIMHU. B3auMozeiicTBue Ten Kak MpUYMHA U3MEHEHHUSI CKOPOCTHU JABMXKEHUS
ten. Macca kak Mepa MHEpTHOCTH Tena. [lmoTHocTh BemiecTBa. CBsA3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJT B
enuHuIle 00BEMA BelIecTBa.

Cuna kak xapakTepucTuka B3aumojeiicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3Mmepenue cuibl ¢
MOMOIIBIO TMHAMOMeETpa. fIBjieHHe TATOTEeHUs M cuia TsokecTd. Cuila TsbKeCTH Ha Jpyrux IjaHerax. Bec tena.

ok wnNeE



HesecomocTtb. CnokeHue cuil, HalpaBJIEHHbIX 110 OJHON NpsiMoi. PaBHoelicTBytomas cuit. Cuna tpenus. Tpenue
CKOJIb)KEHUS U TPEHUE MOKOs. TpeHue B IpUpoae U TEXHUKE.
Jemoncmpayuu.

ok wNE

Halnronenne MexaHH4ecKOTo ABIKEHHS Tela.

H3mepeHne CKOPOCTH MPSIMOJIMHEWHOTO JIBUKCHHSI.
Habnronenue siBineHus: HHEPIHH.

HaGumoieHne u3MeHeH sl CKOPOCTH TIPU B3aUMO/ICHCTBUH TEJI.
CpaBHeHHE Macc N0 B3aNMO/ICHCTBUIO TEIL.

CroskeHHe CHJI, HAIPABJICHHBIX MO OJTHOM MPSIMOH.

ﬂaﬁopamopmﬂe padomot u onvimol.

1.

w

OmnpeneneHne CKOPOCTH PaBHOMEPHOIO JBWXKEHMS (IIapUKa B KUAKOCTH, MOJEIH 3JIEKTPUUECKOTO
ABTOMOOWIIS U TaK Jajiee).

Onpenenenne cpeHel CKOPOCTU CKOJIbKEHUS OpycKa WU IIapuKa 0 HAKJIIOHHOM IJIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPOTO TeENA.

OnepITHI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTb pPACTSKEHHs (JedopManuu) HPYKUHBI OT TNPUI0KEHHON
CHJIBI.

OnpIThI, JEMOHCTPUPYIOIIHNE 3aBUCHUMOCTh CHJIBI TPEHHs CKOJBXKEHHMsS OT Beca Tella W XapakTepa
COIIPHUKACAIOLINXCS TOBEPXHOCTEN.

Pa3nen 4. laBnenue TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbIIEHUS U yBETUYEHUs NaBiieHus. J[aBneHue raza. 3aBUCUMOCTh JaBJICHHUS Tas3a
oT o0béma, Temmeparypsl. [lepenada naBieHusi TBEPABIMU TEJIaMH, JKUIKOCTSIMH U Tasamu. 3akoH [lackais.
[TneBMaTHyeckue MalIMHBL. 3aBUCHUMOCThH JaBIEHUS >KHJIKOCTH OT TIyOMHBI. ['MapocTaTuueckuil mapajokc.
Coobmaromuecs cocyabl. [ mapaBmndeckie MeXaHU3MBbI.

Atmocdepa 3emnu u armochepHoe aaBiieHue. [IpuyMHbBI CyIIeCTBOBaHMS BO3AYIIHONW OOOJIOUKH 3EMIIH.
OmneiT Toppuuennu. M3amepenne arMmochepHOTO JaBICHHS. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHHS OT BHICOTHI HaJT
ypoBHeM Mops. [IpuGops! 11st u3mepenus aTMoc(hepHOro JaBleHHUS.

JleficTBHE KUJIKOCTH W ra3a Ha MOTPYKEHHOE B HUX Tejo. BeiTamkuBaromas (apxuMenoBa) cuia. 3aKOH
Apxumena. [LnaBanue ten. BozmyxomiaBanue.

Hemoncmpayuu.

XNV EWN R

3aBUCUMOCTD JaBJICHUS T'a3a OT TEMIIEpaTyphI.

[lepenaua naBiaeHUs )KUIKOCTHIO U Ta30M.

CooOmaromuecs coOCypl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aericTBUS aTMOC(HEPHOTO TaBICHHUS.

3aBUCUMOCTD BBITAIKUBAIOIIEH CUJIBI OT 00BbEMA MOTPYKEHHOM YaCTH Tejla U MIIOTHOCTH KHUAKOCTH.
PaBeHCTBO BBITANKMBAIOLIEH CHIIBI BECY BRITECHEHHOM KUIKOCTH.

YcnoBue miaBaHus TeNl: MJIaBaHUE WJIM MOTPYKEHUE Te B 3aBUCUMOCTU OT COOTHOUICHHMSI IJIOTHOCTEH
TeJa U KUAKOCTH.

Jlabopamopnwie pabomel u onvimel.

1.
2.
3.
4

5.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOTPY:KEHHOM B )KUJIKOCTh YaCTH TeJa.
Omnpenenenre BHITAIKUBAIOIICH CUITBI, IEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B )KUIKOCTb.

[IpoBepka HE3aBHCUMOCTH BBITATKUBAIOLIEH CUITBI, JEMCTBYIOIICH Ha TEJO B )KUIKOCTH, OT MAacChl Tela.
OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIONIEH CHJIBI, IEHCTBYIOIIEH Ha TEJIO B KUIKOCTH,
0T 00bEMa OTPYKEHHOH B )KUIKOCTH YACTH TeJla U OT MIIOTHOCTH KUIAKOCTH.

KonctpynpoBanue apeomeTrpa Wi KOHCTPYUPOBAHUE JIOJIKH U ONIpEAETICHUE €€ IPy30M0AbEMHOCTH.

Pa3nes S. PaGora u MomHOCTb. JHEpIHs.

Mexanuyeckasi pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblYar, OJ0K, HAKJIOHHAs TUIOCKOCTh. [IpaBmio paBHOBecHs pwiuara. IIpumenenue
MpaBWJIa paBHOBecHUs pblyara kK O5oky. «3onotoe mpasmiio» mexanuku. KIIJ[ mpocTeix MexanusmoB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprusa. Kunerndeckas M mnoTeHuuanbHas »3Heprus. lIlpeBpaiieHue oaHOTO BHUJA
MEXaHUYECKOM PHEPTUHU B IPYroil. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Jemoncmpayuu.

1.

IIprmepbl NPOCTHIX MEXaHNU3MOB.

Jlabopamopusvie pabomot u onvimul.



1. Ompenenenue pabOTBl CUJIBI TPEHUS TMPH PABHOMEPHOM JBWKEHHH TeJa [0 TOPH30HTAIBHOU
IMOBEPXHOCTH.

2. MHccnenoBanue yCclIOBU paBHOBECHS pblyara.

3. Hsmepenue KIIJl HaKIOHHOM IIJIOCKOCTH.

4. HM3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPIUHU.

8 KUIIACC

Paznen 6. TenoBble siB1eHHS.

OcHOBHBIE TOJIOKEHHUSI MOJIEKYJIPHO--KUHETUUYECKOW TEOpUU CTPOEHHUs BelecTBa. Macca M pa3Mephl
aTOMOB M MOJIeKYJI. OTBITHI, MTOATBEP)KIAIOIINE OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO-KHHETHYECKON TEOPHUH.

Mogenu TBEPAOTO, JKUAKOTO U ra3000pa3HOrO COCTOsIHUM BemecTBa. Kpucrammueckue u aMopdHbie Tea.
OObsicHEHHE CBOWCTB Ta30B, KUAKOCTEH M TBEPIBIX TEI HA OCHOBE IOJIOKEHHH MOJEKYISIPHO--KHHETHIECKOM
teopuu. CMaunBaHue U KaNWUIAPHBIC sIBICHUS. TeIioBoe paciiupeHue u cxaTue.

Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABMKEHUS 4YacTUIl. BHyTpeHHss sHeprus.
CriocoObl M3MEHEHHUs] BHYTPEHHEW SHEpruM: TeIuvlonepenada M CoBeplIeHHe paboThl. Buabl Temnonepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3TyYEHHUE.

KonmuuecTtBo TemnoTel. VYaenbHas TEIUIOEMKOCTh BelIeCTBA. TeriooOMEH M TEIJIOBOE paBHOBECHE.
VYpaBHeHnue TersoBoro Oamanca. [lnaBieHue M OTBEp/EeBaHHME KPUCTAJUTMYECKUX BEIECTB. YAENMbHAs TEIJIOTa
mnaBneHus. [lapooOpasoBanue u kouaeHcarnus. VMcmapenune. Kunenue. YiaenpHas Temiora mapooOpa3oBaHMsL.
3aBUCUMOCTb TEMIIEPATYPhI KUTIEHUS OT aTMOC(HEPHOTO 1aBJICHMUSL.

BrnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeNbHAs TEMIOTA CrOPAHUS.

[Tpunnumer padoter TermmoBsix asurateneit KIIJ temmoBoro msuratens. TemmoBble ABUTATENW W 3aluTa
OKpY)KarolEenl Cpeibl.

3aKOH COXpaHEHHMS U MPEBPAIIECHUS SHEPTUU B TEIUIOBBIX MPOIECCAX.

Hemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO TBHYKEHUS.
Ha6mronenue auddysun.
HaGnronenue siBeHnit cMauynBaHUs M KaTWJUISIPHBIX SIBICHUH.
Habmronenue TemnoBoro pacimupeHust Ted.
W3menenue naBieHus ra3a npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WIIN OXJIAXKACHUU.
[IpaBuna u3mMepeHus TeMneparypsl.
Buns! Tenonepenayuu.
OxJaxkJIeHue MpU COBEPUICHUH PaOOTHI.
Harpesanue npu coBepiieHH pabOThl BHEUTHUMH CHUIIAMH.
. CpaBHEHUE TEMIOEMKOCTEN pa3InYHbIX BELIECTB.
11. HaOmroneHue KUIeHusI.
12. HabmroieHue nocTosHCTBA TEMITEPATyphl MPH TUIaBICHUH.
13. Moaenu TEIUIOBEIX ABUTATEIIEN.
Jlabopamopnwie pabomuel u onvimel.
OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO TPUTSIKEHHUS.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM WIIM caxapa.
OnpIThI 10 HAOTIOACHUIO TEIIJIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenue AaBlieHUs BO3yXa B OasioHe IINpUIIa.
OnpITHI, JEMOHCTPHUPYIOIINE 3aBHCHUMOCThH JaBICHHS BO3AyXa OT €ro o0béMa M HarpeBaHus WU
OXJIQXKICHHUSI.
[IpoBepka runoTes3sl TMHEHHON 3aBUCUMOCTH JATUHBI CTOJIOMKA KUAKOCTH B TEPMOMETPHUECKON TPyOKe
OT TEMIIEPATYpHI.
7. HalGmroneHue m3MeHeHUs BHYTPEHHEH DHEPrUH Tejla B pe3yabTaTe Teruionepeaadn u paboThl BHEIIHUX
CHUIL
8. HccnenoBaHue sSIBIEHUS TEIIOOOMEHA MPH CMEUTMBAHUH XOJIOIHOW U TOPSYE BOIBI.
9. OmpeneneHue KOJIWYECTBA TEIUIOTHI, TOJYYEHHOTO BOJON TMpH TEMJIOOOMEHE C HarpeThiM
METAJUTMYECKUM LHUITUHAPOM.
10. Onpenenenue yaeabHON TEINIOEMKOCTH BEIIECTBA.
11. MccnenoBanue mpouecca UCIapeHusl.
12. Onpenenennue OTHOCUTEIBHOM BIaXKHOCTH BO3/1yXa.
13. Onpenenenue yaenbHON TEIIOTHI IUIABIECHUS JIbA.

LN BWDNE
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Pa3nen 7. duekTpryeckue 1 MATHUTHBIE SIBJICHHUS.

Onektpuzanus Ten. JIBa poaa snekTpuyecKux 3apsaoB. BzaumosencTBue 3apsbkeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTH CHJIbI B3aMMOJICHCTBHS 3aPSHKCHHBIX TEJI OT BETUYUHBI 3apSJI0B U PACCTOSIHUS MEXTY TEJIAMH ).

Onexrpuueckoe mnoJie. Hanpspk€HHOCTD 3eKTpUuecKoro mouid. [IpuHIUN cynepno3uiuu 3JeKTPUUECKUX
noJjieil (Ha KaueCTBEHHOM YPOBHE).

Hocutenu anexTpruueckux 3apsaoB. JleMeHTapHbIN 3neKkTpuueckuil 3apsaa. Ctpoenue atoma. [IpoBogHuku
U AUBJIEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsija.

DONeKTpUYECKU TOK. YCJIOBHS CYILECTBOBAHUS AIEKTPUUYECKOTO TOKAa. VICTOYHMKM NOCTOSHHOIO TOKa.
JleficTBUSI SNEKTPUUECKOTO TOKA (TEIIOBOE, XUMHUECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B JKMJIKOCTSIX U Ta3ax.

Onexrpuueckas uenb. Cuiia Toka. DieKTpuueckoe HanpspkeHrne. CONpOoTUBIIEHHE NPOBOJHUKA. Y IEIbHOE
COMpoTHBJIeHHE BelecTBa. 3akoH Oma juist yyactka nenu. IlocnenoBarenpHOe M HapaiieIbHOE COETUHEHHE
MIPOBOTHUKOB.

PaboTta u MOIIHOCTE 3MeKTpUYecKoro Toka. 3akoH J[xoyms—Jlenna. DnekTpuueckue Henu ¥ MmoTpeOuTenu
AJIEKTpUYECKON sHepruu B ObITY. KopoTkoe 3ambIKaHUE.

[ToctostHHbie MarHuThl. B3anMonelcTBHE MOCTOSIHHBIX MAarHUTOB. MarHutHoe moJsie. MarHutHoe moJie
3emyin U €ro 3HaueHWe sl KM3HM Ha 3emie. OmbIT Opcrena. MarHuTHoe MOJ€ 3JIEKTPUUECKOTO TOKa.
[IpuMeHeHne HSIEKTPOMArHUTOB B TexHUKe. JlelicTBME MarHUTHOTO TOJs Ha TPOBOJHUK C  TOKOM.
DneKTpoBUraTesb MOCTOSIHHOTO TOKa. Mcnosp30BaHue 3JEKTpOoJBUTaTeNeii B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIOpTe.

Omnpiter @apanes. SBienne dnmekTpoMarHuTHOW MHAYKIUH. [IpaBmno Jlenma. Dnexkrporenepatop. CriocoObl
MTOJTYYCHUS DJICKTPUUECKOU SHEPTHUH. DIEKTPOCTAHIINHA Ha BO3OOHOBIISIEMBIX HCTOYHHUKAX YHEPTHUH.

Hemoncmpayuu.

DJeKTpu3alus Tell.
JIBa poja JEeKTPUYECKUX 3apsA0B U B3aUMO/JICHCTBHE 3apsyKEHHBIX TeJl.
YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTA.
DnexTpocTaTHuecKas HHIYKIHS.
3aKOH COXpaHEeHHsI IEKTPUUECKUX 3apsI0B.
[TpoBOJHUKHU U TUAIIEKTPUKH.
MoenupoBaHK€e CUIOBBIX JTUHHUM 3JIEKTPUUECKOTO TOJISI.
W cTouHMKY TOCTOSIHHOTO TOKA.
JlelicTBUA SIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B ) KUIAKOCTH.
. "'a30BbIi1 pa3ps.
. U3mepeHue cuiibl Toka aMIepMeTpoM.
. I3MepeHnue 31eKTpUuecKoro Hanps>KeHUs! BOJIbTMETPOM.
. PeocTar u marasuH conpoTHBICHUIA.
. BsaumoieficTBie MOCTOSIHHBIX MAarHUTOB.
. MoienrpoBaHue HEBO3MOXKHOCTHU Pa3/IeiIeHHsI MOJIIOCOB MarHUTA.
. MoienrpoBaHue MarHUTHBIX MOJI€H MOCTOSIHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarauTHO€ 1noJie TOKa. DJIEeKTPOMAarHur.
. JlelicTBre MarHUTHOTO TIOJISl HA POBOJTHUK C TOKOM.
. DIIEKTPOABUTATENb IOCTOSIHHOTO TOKA.
. UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.
. OnbrTer @apagest.
. 3aBUCUMOCTb HaIlPaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHHUS.
25. DAEeKTpOTreHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopuwvie pabomot u onvimel.
OnbIThI M0 HAOTIOACHUIO JEKTPU3AINH TN UHIYKIIUEH U IPU COMPUKOCHOBEHUH.
UccnenoBanue AeMCTBUS ANEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.
COopka u mpoBepKa padOoThHI IEKTPUUECKOH IeTH MOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUJIbI TOKA.
N3mepenue u peryaupoBaHue HanpsHKEHUSI.
HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO Y€pe3 PE3UCTOp, OT COMPOTHBIICHHS PE3UCTOpa U
HaIpsKEHUS Ha PE3UCTOPE.

LN WNE

NNNNNRRRRRRRRPRR
BWNRPROLOLONOUDWNEREO

ok wnNE



7. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD NIEKTPUUECKOIO COIPOTUBIIEHUS TPOBOJHUKA OT €r0 JUIMHBI,

IIJIOIIAIU [TONIEPEYHOTO CEYEHUS U MaTepuala.

[IpoBepka npaBuia CI0KEHUS HAIIPSHKEHUH IIPU MIOCIEA0BATEIIBHOM COCIMHEHUH JIBYX PE3UCTOPOB.

9. IIposepka mpaBuiia Jjsl CUJIbI TOKA IIPU MAPAIIIEIIBHOM COEAMHEHUU PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUYECKOTO TOKA, HIYLIETO Yepe3 Pe3UCTOpP.

11. Onpenienenne MOIIHOCTH JIEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYLIETO YEPE3 JaMIIOUKY, OT HAIIPSKCHHS Ha HEW.

13. Onpenenenue KIIJ| narpeBarens.

14. MccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS IIOCTOSIHHBIX MArHUTOB.

15. V3y4yeHre MarHUTHOTO MOJISt HOCTOSTHHBIX MAarHUTOB MPU UX 0ObEIMHEHUU U pa3JICJICHUN.

16. UccnenoBanue AEMCTBUS AIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbl B3aUMOJAECUCTBUSI KaTYILIKK C TOKOM M MarHUTa OT CUJIbI
TOKA U HAIIPABJICHUs TOKA B KaTYyLIKE.

18. M3ydeHne neicTBHUS MarHUTHOTO TOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue u u3ydeHue padoThl 3J€KTPOABUTaTENS.

20. Uzmepenne KII/I snekTpoaBuraTelbHOW yCTaHOBKHU.

21. OnbITBl 1O UCCIEIOBAHUIO SIBJICHUS JJIEKTPOMATHUTHOW MHIYKIMM: UCCIEJOBAHUE W3MEHEHUM
3HA4YEHMS U HAIPABJICHUs] MHIYKLIIHOHHOTO TOKA.

9 KJIACC
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Paszpnen 8. Mexanuveckue siBJICHHS.

Mexanundeckoe nBrxeHue. MarepuaibHas Touka. Cucrema oTcu€ra. OTHOCUTENIBHOCTh MEXAHHMYECKOTO
NBUKEHHs. PaBHOMepHOE npsiMonnHeiiHoe ABmxkeHue. HepaBHOMepHOE npsMonnHenHoe ABrmxkeHne. CpenHss u
MTHOBEHHAsl CKOPOCTH TeJla IPU HEPABHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHOyckopeHHOE mpsiMouHeHOe nBmkeHne. CBoOoiHoe majgenne. OnbITel [ anmes.

PaBHOMepHOE nBIXKEHUE M0 OKpyXHOCTH. [lepuos u yactoTa oOpaimienus. JInHeitHast U yriaoBasi CKOPOCTH.
[leHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

[Tepsriit 3akoH HetoToHa. Bropoii 3akon Hetotona. Tpetuii 3akon Herotona. [IpuHuun cyneprno3uuuu CHil.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TpeHUS CKOJIbKEHUS, CHJIa TPEHUS MTOKOS, IPYrue BUAbI
TpPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHA. YCKOpEHHEe CBOOOJHOrO majeHus. J[BrKeHue IaHeT
Bokpyr CousHna. [lepBas kocMuueckas ckopocTb. HeBecOMOCTh U mieperpy3Ku.

PaBHOBecue MarepualibHOM TOUKU. AOGCOIIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tesa ¢ 3aKPEIUIEHHOM
OCbI0 BpanieHuss. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc tena. M3menenne wnmmynbca. MMmynbc cuiibl. 3aKOH COXpaHEHUsI UMITyJbca. PeakTuBHOE
JBUKEHHUE.

Mexannyeckasi pabota U MOLIHOCTb. PaboTa cuil TsbKecTH, YIpyrocTH, TpeHus. CBsi3b SHEPruu U padoThI.
[loTeHumanpHass sSHeprust Tena, MOAHATONO HAJ IOBEPXHOCTBIO 3eMiid. [loTeHuumanpHas >3HEpPrus CxKaTou
npyxunbl. Kunernueckass sHeprus. Teopema O KMHETHMYECKON SHEpPruM. 3aKOH COXPAHEHHMS] MEXaHUYECKOU
SHEPrUH.

Hemoncmpauuu.

1. HabmroneHue MeXaHUYEeCKOTO IBIKEHUS Tella OTHOCUTEIBHO Pa3HBIX TeNl OTCYETA.

2. CpaBHeHuUe IyTel U TPAeKTOPU JBMXKEHUS OJTHOTO M TOTO K€ TeJIa OTHOCUTENILHO Pa3HbIX Tell OTCUETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO IBUKEHUSI.

4. HccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHKECHHS.

5. HaGmronenue ABMXEHUS TeNa MO OKPYKHOCTH.

6. HaGmroneHne MexaHMUYECKHUX SIBICHUH, MPOHMCXONAUIUX B cHcTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTENBHO KaOnHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MACChI TeJIa U JEHCTBYIOLIEH HA HETO CUJIBI.

8. HalOnroneHue paBeHCTBA CHII IPU B3aUMOJCHCTBHU TE.

9. H3meHeHue Beca Tena Npu yCKOPEHHOM JIBUKEHHUU.

10. Ilepenaua ummysbsca IIpu B3aUMOJACUCTBUU TEIL.

11. IIpeoOpa3oBaHus SHEPTUH IPU B3aUMOJICHCTBUHU TE.

12. CoxpaHeHue UMITYJIbca IPU HEYNIPYTOM B3aUMOJECHCTBUH.

13. CoxpaHeHue UMITyiIbca Ipy aOCOJIIOTHO YIIPYTOM B3aUMOJICHCTBUU.
14. HaOmro/ileHNe peakTUBHOTO JIBUKECHHUS.

15. CoxpaneHre MEXaHUYECKOM SHEPTHH TPU CBOOOTHOM Ta/ICHHUH.



16. CoxpaHeHrEe MEXaHUYECKOM PHEPTUHU MIPU JABMKEHHUH TeJla T0/1 IEHCTBUEM MPY>KUHBI.
Jlabopamopusie pabomot u onvimul.
1. KonctpyupoBaHue TpakTa JUIsi pa3rOHAa W JajJbHEWUIIEro PaBHOMEPHOIO [BIDKEHHUS IIapUKa WIH
TEJIEKKHU.
2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM JBIDKCHUS IIapuKa MO HAKIOHHOM
IIJIOCKOCTH.
Ormpezenenre yCKOpPEHUs Tejla MpyU paBHOYCKOPEHHOM JBHKEHUHU M0 HAKJIOHHOMU MJIOCKOCTH.
4. UccnepoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHM NpPH PaBHOYCKOPEHHOM JBW)KEHHH 0€3 HadalbHOU
CKOPOCTH.
5. TIpoBepka rumoTessl: €Ciu MPU PABHOYCKOPESHHOM JIBMKEHHUH 0€3 HAYaIbHON CKOPOCTH ITYyTH OTHOCSITCS
KaK psii HEUETHBIX YUCEN, TO COOTBETCTBYIOIINUE MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.
UccnepoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO JAAaBJICHHUS.
Onpenenenne KodhUITUEHTA TPEHUS CKOJIBKCHHUSL.
Omnpenenenne KECTKOCTU MPYKUHBI.
Ompenenenue pabOTHl CUJIIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHHHM Tella 10 TOPU30HTAIBHOM
MMOBEPXHOCTH.
10. Onpenenenue pabOTHI CUJIBI YOPYTOCTH TPH TOABEME Tpy3a C HCIOJIH30BAHUEM HEMOJBIKHOTO U
MTOJIBUYKHOTO OJIOKOB.
11. 3yyeHune 3aK0HA COXPAHEHUS SHEPTUU.
Paznea 9. Mexannveckue KoJjie0aHUsI M BOJIHbI.
KonebarenpHoe nBmwkeHune. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWN: TEPUOJ, YacTOTa, aMIUIUTY/A.
Marematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpalieHre sHepruu npu Koie0aTeIbHOM JIBUKEHUHU.
3aryxatomue KkoJsieOaHusa. BreiHykneHHple KkojeOanus. Pe3onanc. Mexanmdeckue BoJHBL. CBoOiiCcTBa
MEXaHU4YEeCKUX BOJH. [IpomonbHBIE W ToTIepedHble BOJHBI. JIIMHA BOJIHBI M CKOPOCTH €€ paclpoCTpaHCHHS.
MexaHndeckue BOJHBI B TBEPIOM TeENE, CEHCMUYECKHUE BOJIHBI.
3ByK. ['poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MH(ppa3ByKk u yiIbTpa3BYK.
Hemoncmpayuu.
HaGnronenue konebanuii Tl Mo 1eWCTBUEM CHITBI TSHKECTH M CHITBI YIIPYT'OCTH.
Ha6mronenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
Halnronenue BeIHYKIEHHBIX KOJIGOaHUHN U Pe30HAHCA.
Pacnipoctpanenue mpoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmtonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUYECKHI pe30HaHC.
./Iaﬁopamopnbte pabomot u onvimol.
Omnpenenenre 4acToThl U Meproia KojaeOaHuii MaTeMaTH4ecKoro MasTHUKA.
Omnpenenenre 4acToThl U Meproia KojaeOaHuil Npy>KUHHOTO MAasSTHUKA.
HccnenoBanue 3aBUCUMOCTH NIepUoAa KojaeOaHU MOIBEIICHHOTO K HUTH Ipy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepHoa KojebaHui MPy>KMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HE3aBUCUMOCTH MepUo/ia KoJieOaHHii rpy3a, MOJBEIICHHOTO K HUTH, OT MacChl rpy3a.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPUOJIa KojeOaHu MPYKMHHOTO MasiTHUKA OT MaccChl Ipy3a
1 KECTKOCTHU MPY>KUHBI.
7. W3mepeHue yckopeHHs! CBOOOIHOTO MaICHUSI.
Paspnen 10. DieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE TOJIe. DJNEKTPOMAarHWTHbE BOJHBL (CBOWCTBA ANEKTPOMArHUTHBIX BoOJH. [llkana
ANIEKTPOMAarHUTHBIX BOJIH. VCIIOIb30BaHME 3IEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.
Jlabopamopusvie pabomot u onvimol.
1. H3ydeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MTOMOIILI0 MOOMIBHOTO TenedoHa.
Pa3znen 11. CBeToBLI€E ABJICHNUS.
JlyueBas mojnens cBera. Mcrounuku ceta. [IpsmonuneitHoe pacnpocTpaHeHue cseta. 3atmenus: CoyHia u
Jlynsl. Otpaxkenue ceta. [1nockoe 3epkano. 3aKoH OTpakKeHHs CBETA.
[Ipenomiienne cBeta. 3akoH mpenomiieHus cBera. [lonHoe BHyTpeHHee oTpakeHue ceta. Mcnosib3oBaHue
MOJIHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJAX.
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JIunza. Xon smyueit B nuu3e. OnTtuyeckas cuctema (poToammapaTa, MUKpOCKONa M Teneckomna. [na3 kak
onTHYECKas cucTeMa. bian3opykocTh U JaIbHO30PKOCTb.
Paznoxenne Genoro cera B crektp. OmbiTel HptoToHa. CrokeHHE CHEKTpalbHBIX IBETOB. Jlucmepcus
CBETa.
Jemoncmpayuu.
[IpsamonuHeHOE pacpoOCTPaHEHUE CBETA.
OtpaxeHue cBeTa.
[Tomy4yenne n300pa>keHM B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue ceera.
OnTHyeckuii CBETOBO/I.
Xox mydeil B coOuparolei JInH3e.
XoJ1 my4der B pacCeUBaroLIEeH JIMH3E.
[Tonyuenue n300paxeHH ¢ TOMOIIIBIO JIUH3.
[Tpunuun neiictBus gporoanmnapara, MUKpPOCKOTA U TEIECKOIA.
10 Mopens raaza.
11. Paznoxxenue 6e10ro cBeTa B CIEKT.
12. Tlomyuenue 6eoro cBETa MpH CIOKEHUH CBETAa Pa3HBIX I[BETOB.
Jlabopamopnuie padbomel u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIy4ya OT yrija MaJaeHusl.
2. UM3ydeHue xapaKTepUCTHK M300pakeHHsI IPEMETa B IUIOCKOM 3epKajie.
3. HccnenoBanue 3aBUCHMOCTH yIJIa NPEIOMJIEHUS CBETOBOIO Jiydya OT yIjla NHaJEeHUsS Ha TpaHUIIE
«BO3LYX—CTEKIIO».
4. TlomyyeHue u300pakeHUM C TOMOIBIO COOUPAIOIIEH JTMH3BI.
5. Omnpenenenue (HOKYCHOTO PACCTOSIHUS M ONITUYECKON CHITBI COOMPAIOIIEH JTNH3BI.
6
7.

LN BEWNE

OnBITHI 10 PA3JIOKEHUIO OEJIOTO CBETA B CHEKTP.
OnBITHI 10 BOCTIPUATHUIO I[BETA MPEAMETOB IIPHU WX HAOIOIEHUU Yepe3 [IBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBbIe ABJICHUS.

Omneiter Pezepdopna u mmanerapHas monens aroma. Moxenbs atoma bopa. Mcmyckanue u morJiomieHue
cBeta aroMoM. KBaHThI. JInHEHYaThIE CIIEKTPHI.

PamnoaktuBHOCTh. Anb(a-, Oeta- u ramma-usnydeHus. CtpoeHue aTtoMHoOro smapa. HykinonHas mojaens
aToMHOTO siipa. M3otonsl. PagroaktuBHble npeBpaienus. [lepuon nomypacnana aTOMHBIX S€Ep.

SnepHble peakiuu. 3aKOHBI COXPaHEHUS 3apsAJ0BOIO M MAacCOBOTO YMCEN. DHEPrusi CBA3M aTOMHBIX sJIEp.
Ces13b Macchl U 3Hepruu. Peakuuu cunTesa u nenenus saep. Mctounnku snepruu CosHia u 3BE37.

Snepnas suepreruka. JleiicTBHs paOaKTUBHBIX U3TYYCHHUI HA KUBbIE OPTraHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4eHUS U TOTJIOMICHHUS.

CrieKkTpsl pa3IU4HbIX I'a30B.

Crektp Bogopoaa.

Habmonenue TpekoB B kamepe BunbcoHa.

PaGota cuérunka HOHU3UPYIOMIUX U3TYUCHHI.

Peructpanus n3nydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

ﬂaﬁopamopnbte pabomot u onvimol.

1. HabmroneHue CIUIONMIHBIX U JIMHEHYAThIX CIEKTPOB U3JTy4EHUSI.

2. HccnenoBanue TPEeKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY IyTH (110 oTorpadusim).

3. HMsmepeHue paanoakTUBHOTO (oHA.

IToBTOpPHTENBLHO-00001IAKOIIINIH MOLYIb.

[ToBTOpUTENBEHO--0000MIAIONUI MOAYIb MPEAHA3HAUCH IS CHCTEMAaTH3allud U 000O0IIeHHUs MPEAMETHOTO
COJIEp’KaHUsl M OMbITA JEATEIbHOCTH, MPHOOPETEHHOTO TPHU H3YYEHHWU BCEro Kypca (U3MKH, a Takke s
MOATOTOBKM K OCHOBHOMY TOCYIapPCTBEHHOMY JK3aMeHy Mo (u3uke ans oOydaromuxcsi, BBIOPaBIIMX 3TOT
y4eOHBIN MTpeIMeT.

[Ipy u3ydyeHHH JAHHOTO MOAYJNS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI JIEATEIBHOCTH, HAa OCHOBE
KOTOPBIX 00ecreunBaeTcs JTOCTHKEHHE MPEAMETHBIX U METANpPeIMETHBIX MJIaHUPYEMbIX Pe3yIbTaTOB OOydeHMUS,
(hopMUpyeTCs eCTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIIECIOBAHUS SIBICHUN MPUPOIBI
U TEXHHUKH, OBJAJICHUE YMEHUSMU OOBSICHATH (U3NYECKUE SBICHUS, MPUMEHSS TOJTYYCHHbIE 3HAHUS, PEllaTh
3a/1ayy, B TOM YHCJI€ KAY€CTBEHHbBIEC U AKCIIEPUMEHTAJIbHBIE.
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[IpyHOMNIMAIBHO  JEATENBHOCTHBIA XapakTep MJAHHOTO pasfelia peanu3yercs 3a C4€T TOoro, 4ro

O6yanOH_II/ICCSI BBIIIOJIHAIOT 3aaHus, B KOTOPBIX UM MIPCAJIaracTCs:

Ha OCHOBE IOJIyYCHHBIX 3HAHHH PACHO3HABATH U HAYYHO OOBACHATH (PU3MUECKHE SBJICHUS B OKPY)KAIOIIECH

MIPUPO/IE U TTOBCEAHEBHOM JKU3HU;

HCII0JIb30BATh HAYUYHBIC MCTO/AbI UCCIICAOBAHUA (I)I/I3I/I‘ICCKI/IX SIBJICHI/II\/JI, B TOM YHCJIC IJIA MMPOBCPKHU I'MIIOTE3

" NOJYUYCHHUA TCOPCTUYICCKHUX BBIBOAOB;

0OBICHATH HAay4YHBbIC OCHOBBLI HanOojee BaKHBIX I[OCTI/I)KCHPIP'I COBPCMCHHBIX TCXHOHOFHﬁ, HaIrpumcep,
IMPAKTUYCCKOI0 HMCIOJIb30BaAHUA Pa3JIMYHbBIX HNCTOYHHUKOB OHEPIrMM HaA OCHOBC 3aKOHA IMPEBpAllICHHUA U
COXpaHCHUA BCEX U3BCCTHBIX BUIOB SHCPIUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne GpU3HKN Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIIPABJICHO HA JOCTIKCHUE JIMYHOCTHBIX,

MCTAIIPECAMCTHBIX U IPCAMETHBIX O6p330BaTeJII>HI)IX PE3YIbTATOB.

B pesynbTare msyueHus (U3MKM Ha YpOBHE OCHOBHOIO 00miero oOpa3oBaHusl y oOywaromierocsi OyayT

chopMUPOBaHBI CIACAYIONINE TUIYHOCTHBIC PE3YAbTATHI B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSA:

— IpOsBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (PM3NYECKON HayKH;

— LIEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpaIaHCKOr0 ¥ 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K AaKTHMBHOMY Y4YacTHIO B OOCYXJIEHUU OOIIECTBEHHO3HAYMMBIXH O3TUYECKUX MpoOseM,
CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN (DU3UKH;

— OCO3HAaHHE BAXHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JESTEILHOCTH YUYEHOTO;

3) 3cTeTM4YECKOr0 BOCIIUTAHUSA:

— BOCIIPHUSITHE 3CTETUYECKHX KauyecTB (PU3MUECKOW HayKu: €€ TapMOHHUYHOIO IOCTPOEHMS, CTPOrOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:

— OCO3HAHHUE IIEHHOCTH (PM3MYECKON HAyKH KaK MOLIHOIO MHCTPYMEHTAa MO3HAHUS MUPA, OCHOBBI Pa3BUTHUSA
TEXHOJIOTUH, BaKHEHIIIEH COCTABIISIIONIEH KYIbTYPHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HHTEPECA K UCCIIE0BATENIbCKOM 1E€ATEIbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSl M IMOIMOHAJIBLHOI0 0J1Ar0NOJyYHs:

— OCO3HaHHE ILIEHHOCTH 0e30mMacHOro 0o0pasa >KM3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHUpPE, BaXXHOCTU
rpaBui1 0€30MaCHOTO MOBEJCHHS Ha TPAHCHOPTE, Ha TOPOTaX, C JIEKTPUUECKUM U TEIJIOBBIM 000PyA0BaHUEM
B JIOMAIIHUX YCJIOBHSIX;

— chOpMHUPOBAHHOCTh HaBBIKA peduieKCUM, MPHU3HAHHE CBOErO IpaBa Ha OLIMOKY M TAaKOro K€ MpaBa y
JPYroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTHBHOE y4yacTHe B PEIICHUH MPaKTUYECKUX 3a7ay (B paMKax ceMbd, 00pa30BaTENIbHON OpraHu3allvu,
ropojia, Kpasi) TEXHOJIOTMYECKON U COLMAbHOM HAMpaBICHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE U (PU3HUECKUX
3HAHUU;

— UHTEpEC K MPAKTUIECKOMY U3YUYEHHIO MPO(deccHil, CBI3aHHBIX ¢ (PU3UKOI;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

— OpHUEHTAIMs Ha MpUMEHeHHe (U3NYECKUX 3HAHUU M pelIeHHs 3a/Jad B 00JIaCTH OKpYXKalollel cpenspl,
IJIJAHUPOBAHUS IOCTYNKOB M OLIEHKH MX BO3MOYKHBIX MOCIEACTBUMN I OKPYKAIOIIEH Cpesibl;

— OCO3HaHHE TI00aTBHOIO XapaKkTepa SKOJOTHYECKUX MPOOIIeM U MMyTeH UX pelIeHHUS,

8) ajanTanmu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOI CPebl:

— TOTPeOHOCTHP BO B3aUMOJCWUCTBUM TIPU BBIMOJHEHWH HCCIEAOBAHUNH U TIPOEKTOB (PU3UUECKOUN
HaIPaBJI€HHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JI€SITEIbHOCTD;

— MOTPEOHOCTh B (JOPMUPOBAHUYU HOBBIX 3HAHUH, B TOM 4YuClIe (HOPMYIUPOBATh UICH, MMOHSATHS, TUIIOTE3bI O
(bu3nUecKuX 00bEKTAX U SIBICHUSIX;

— OCO3HaHUE ACPHUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00acTH (DU3HKH;

— IUTAHUPOBAHHE CBOETO PAa3BUTHSI B MPUOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUM;

— CTpeMJICHHE aHAJIM3UPOBATh M BBISBIATH B3aMMOCBS3H MPUPOJIBI, OOIIECTBA U SKOHOMHKH, B TOM YHCIE C
MCIO0JIb30BaHNEM (DU3MUECKUX 3HAHHUIA,



® — OIICHKa CBOMX JCHCTBUH C Y4E€TOM BIMSHUS Ha OKPYXKAIOUIYIO Cpeay, BO3MOXHBIX TIJI0OATbHBIX
IIOCJIECTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynprare ocCBOEHHS MporpamMmbl MO (HU3MKE Ha YPOBHE OCHOBHOTO 0OHIEro oOpa3oBaHHS Y
oOyyaromierocsi OyayT cGOpMHUpPOBaHBI MeTanpeMeTHbIEe Pe3yJbTaThl, BKIIOUYAIONINE [O3HABATEIbHBIC
YHHUBEpCaJbHbIE y4eOHBIE NEHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHbIC y4eOHBIC ICWCTBUS, PETYJIATHBHBIC
YHUBEpPCaJIbHbIE yUEOHbIE IEHCTBUS.

Ilo3naBaTenbHBbIC yHHBepcalbHbIe YueOHbIe J1eliCTBUS
Ba3oBble 1ornyeckue geficTBus:

BBISIBJIATH M XapaKTepU30BaTh CyIIECTBEHHBIC IPU3HAKU 0OBEKTOB (SIBICHH);

YCTaHaBJIMBATH CYIIECTBEHHBIN MPU3HAK KIACCH(HUKAIINN, OCHOBAHUS JUIst 0000IICHNS M CPaBHEHMS,
BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMS B PACCMATPUBAEMBIX (haKTax, NAHHBIX W HAOIIOACHUSX,
OTHOCSIIMXCS K (PU3UYECKUM SIBJICHUSIM;

BBISIBJISITh IPUYUHHO--CJIEICTBEHHbIE CBSA3HM MPU MU3yUYeHUU (PU3MUECKUX SBJICHUM M MPOILIECCOB, JA€aTh
BBIBOJIBI C HCIIOJIb30BAHMEM JAEIYKTHBHBIX U MHIYKTHBHBIX YMO3aKJIIOUEHHH, BBIABUIATh TUIIOTE3BI O
B3aUMOCBS35X (PU3NUECKUX BEJINYUH;

CaMOCTOSITEJIBHO BBIOMpaATh CIOCOO pelieHus: yueOHOU (u3nueckoi 3anauu (CpaBHEHHE HECKOJBbKHX
BAPUAHTOB peIlIEeHUs, BBIOOp Haubosiee NOAXOASIIETO0 C Y4ETOM CAMOCTOSITENBHO BBLACICHHBIX
KpUTEPUEB).

Ba3oBrle nucciienoBarebCcKHe AeiiCTBHS.

WCI0JIb30BaTh BOIPOCHI KaK MCCIICIOBATEIIbCKII HHCTPYMEHT TIO3HAHHSI,

MIPOBOJUTH IO CAMOCTOSITENIbHO COCTaBJIEHHOMY IUIAHY OIBIT, HECIOXKHBIA (PU3NYECKHUI SKCIEPUMEHT,
HeO0OJIBIIIOE UCCIIeI0OBAHNE (PHU3UUYECKOTO SBJICHHUS;

OL€CHUBATh HA IPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(i)OpMaHI/IIO, IMOJIYYCHHYIO B XOA€ MCCICI0OBAHUA NI
IKCIIEPUMEHTA;

CaMOCTOSITENIFHO (hOPMYITHUPOBATH 000OIIEHNS W BBIBOJIBI 10 pe3yIbTaTaM MPOBEAEHHOTO HAOIOICHMUS,
OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOKHOE JajbHEWIIee pa3BUTHE (U3UYECKUX IPOIECCOB, a TAKXKE BBIIBHIAThH
MPEIOJI0KEHUsT 00 UX PA3BUTHU B HOBBIX YCIOBHSX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

MPUMEHSTh PA3JIMYHbIE METOJbI, HHCTPYMEHTBl U 3ampochl NMPHU MOHMCKE M 0TOOpe MHGpOpMalUu WU
JAHHBIX ¢ YY4ETOM MPESIOKEHHON yueOHOM pu3nueckoi 3a1auu;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HMHPOPMAIMIO PA3IUYHBIX BUIOB U (HOpM
MIpe/ICTaBJICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (OpMy NpeicTaBieHHs HH(DOpPMALMU U WILIIOCTPUPOBATH
peliaeMble 3a7a4u HECIIOKHBIMH CXeMaMU, TuarpaMmmMamMu, HHOHM rpauKoil 1 uX KOMOMHALIUSMHU.

KoMmyHnKaTHBHBIEC YHUBEpPCaAJIbHbIEe Y4eOHbIE 1eiiCTBHUS:

B X0Jie OOCYXJEeHHs y4eOHOro MaTepuala, pe3yJbTaToB Ja0OpaTOpHBIX pabOT U NPOEKTOB 3aJaBaTb
BOIIPOCHI 10 CYILECTBY 0OCYKAaeMOIl TeMbl U BbICKa3bIBaTh MJI€H, HAllCJIEHHbIC Ha pelleHHe 3a/auu U
noJiep>kaHue 01aroxenaTeaIbHOCTH OOLCHMS;
COIIOCTABJIATh CBOU CYXJIEHHS C CYXKIECHUSAMH JAPYTrUX YYACTHUKOB JUaNora, oOHapyXHuBaTh pazinuue u
CXOJICTBO TMO3UILIMIA;
BBIpaXKaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
NyOJIMYHO  MPEJCTaBIATh  PE3ylIbTaThl  BBIIOJIHEHHOIO  (DU3MYECKOro OmbITa  (3KCIEPHUMEHTa,
UCCIIEIOBAHUS, IIPOEKTA);
MOHMMaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHONW M WHAMBUAYaJbHOW pabOTHl MpU pelIeHUU
KOHKPETHOW (pU3N4eCcKOil MpoOieMbl;
IIPUHUMATh L€ COBMECTHON JEATEIbHOCTH, OPraHM30BBIBATH JEMCTBUS MO €€ JOCTHKECHHIO:
pacrpenenaTe poiu, oOCY)KIaTh NPOLECChl W Pe3yabTaTbl COBMECTHOH paboThl, 00001IaTh MHEHHS
HECKOJIbKUX JIIOACH;
BBITMIOJIHATE CBOIO YacTh pabOThI, JOCTHrash KaueCTBEHHOIO pe3yibTaTa [0 CBOEMY HAIPABICHHUIO U
KOOPJIUHUPYsI CBOU JEUCTBUS C APYTUMHU WIEHAMU KOMaH/Ibl;
OLICHMBATh KAuyecTBO CBOEr0 BKJIaga B OOMMHA MPOIYKT MO KPUTEPUSM, CAMOCTOSATEIHLHO
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJECHUCTBHSL.

PeryasiTuBHBIe YHHBepCaJbHbIe y4eOHbIe AeiicTBUS



Camoopranmn3anus:

BBISIBJIATH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalMsX, TPEOYIOIIMX sl pelieHus (pu3muecKux
3HAHUI;

OPUEHTUPOBATHCS B PA3IMUHBIX [10AX01aX MPUHATHUS PELIeHUH (MHIMBUyalbHOE, IPUHATHE PELICHUS B
rpynie, IpUHIATHE PELLIEHUH Tpynnoil);

CaMOCTOSITEJIBHO COCTaBIISITh QJTOPUTM pelIeHHs (PU3MUECKOW 3aJaud WM IUIaHa MCCIEIOBAaHUS C
y4€TOM MMEIOUIMXCSI PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh IpejaaracMble
BAPUAHTHI PELICHUN;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CﬂMOKOHTpOJIb, IMOLMOHAIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYyallMy U IIpeAJIaraTh IlaH €€ U3MEHEHNs,

OOBSICHATh TPUYUHBI JTOCTWKEHUS (HEAOCTIDKEHHS) pE3ylIbTaTOB JESITEIbHOCTH, [aBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTbH KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCJE B XOJI BBINOJHEHUS (U3NYECKOTO HCCIIEIOBAHUS
WIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, N3MEHHUBIIUXCS CUTYallud, YCTAHOBJIEHHBIX OLINOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBHUSM;

CTaBUTh ce0sl HA MECTO JPYroro 4ejoBeKa B XO0J€ CIOpa WU JUCKYCCHM Ha HAy4yHYIO TEMY, TOHUMATb
MOTHBBI, HAMEPEHUS U JIOTUKY JIpyroro;

MPU3HABaTh CBOE MPaBO HAa OLIMOKY MPH pelIeHNH (U3NYECKHUX 3a]1a4 UM B YTBEPXKICHUSIX HA HAyYHBIE
TEMBI M TaKO€ 7K€ IIPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATHI

K xonmy obOydenus B 7 KJjacce NIpeaMETHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)KaTh
c(OpMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

WCIIOJIb30BaTh TOHATHS: (PU3WYECKHEe M XMUMHYECKHE SBJICHUS, HAONIOJCHHE, SKCIIEPUMEHT, MOJCb,
THIIOTE3a, SANHUIB (PU3NIECKUAX BEJIMYUH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSTHHSI BelecTBa (TBEPIOE,
KHUJIKOE, Ta3000pa3HOe), MEXaHUYECKOE JIBI)KCHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE),
TPaeKTOpHs, paBHOACUCTByIOMmaAs cwia, naedopmanus (ympyras, IUTacTHYECKas), HEBECOMOCTb,
COOOIIAIONNECS COCY/IBI;

pasnmuyath siBieHus (qudQy3usi, TEIUIOBOE ABWKCHHWE YACTHI[ BEIIECTBA, PaBHOMEPHOE BWKCHHE,
HEpaBHOMEPHOE JIBWKCHUE, HHEPIIWS, B3aUMOICHUCTBUE TN, paBHOBECHE TBEPABIX TEJl C 3aKPEIUIEHHON
OCBIO BpAlllCHUs, Tepefada JaBleHHUs TBEPABIMU TEIAMH, XHIKOCTSIMH M Ta3aMHu, aTMOC(epHOe
JaBliCHHWE, TUIABAaHUE TEJ, MPEBpAICHUS MEXaHHMYECKOW HHEPTrHUU) MO OINMUCAHHI0O WX XapaKTEPHBIX
CBOWCTB ¥ Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh TMPOSIBICHHE HM3YYCHHBIX (PU3MUECKUX SIBICHHA B OKPY)KAIOIIEM MHpPE, B TOM YHCIE
(bu3nveckue sBICHUS B IPUPOJIC: MPUMEPHI JIBMKEHUS C PA3JIMYHBIMUA CKOPOCTSIMH B J)KUBOHM M HEXHBOU
MPHUPOJIC, NCHCTBUE CHIIBI TPCHUS B NPUPOJIC U TEXHUKE, BIMSHHUE aTMOC(HEPHOTO TABJICHUS HA KHBON
OpraHu3sM, IJIaBaHWE PbIO, PhIYard B TEJE YEJIOBEKa, MPHU ITOM IEPEBOJUTH MPAKTHUECKYIO 337ady B
y4eOHYI0, BBIICIISTH CYIIECTBEHHBIC CBOWCTBA (IPU3HAKN) (PU3UUECKUX SBICHUH;

OINKCBHIBATh M3YYCHHBIC CBOWCTBA TeJN M (U3NYECKUE SIBICHUS, HUCIONB3Ys (DU3MYCCKHE BEIUIHHBI
(mMacca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsi, IIyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIa
TSOKECTH, BEC Tella, CHJIa TPEHUS, JaBjieHue (TBEPAOTO Tela, )KUIKOCTH, Ta3a), BHITAIKUBAIONIAS CHIIA,
MeXaHW4YecKass paboTa, MOIIHOCTb, IUICYO CHJIbl, MOMEHT CHJIbI, KOA(PQHUIIMEHT IMOJIE3HOTO NEHCTBUS
MEXaHHU3MOB, KHHETHYeCKas W TOTEHIMalbHAs JHEpPrus), MpH OIMHCAHHMU MPABUILHO TPAKTOBAThH
(bu3MYECKU CMBICT HCMOJIb3yeMbIX BEIWYHH, MX OO0O3HAUEHUS U EOUHUIBI (PU3NYECKHX BEIUYHH,
HaXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAaHHYIO (DPM3MUECKYIO BEIMUUHY C IPYTUMH BEIMYUHAMH, CTPOUTH
rpaduKky U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIINYUH;

XapaKTepH30BaTh CBOMCTBA Tel, PU3NUYECKHE SIBJICHUS U MPOIIECCHI, UCTIONIb3Ys MpaBUia CIOKEHHUS CUT
(Boonb omHOM mpsimoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MPaBUIIO paBHOBECHs phlyara
(670Ka), «30JI0TO€ TIPABUIIO» MEXaHUKH, 3aKOH COXPAHEHHS] MEXaHWYECKOW SHEPTuu, MpU ATOM JaBaTh
CIIOBECHYIO (POPMYTUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MATEMaTHYECKOE BBIPAKECHUE;

OOBSACHATh (PU3UYECKUE SIBJICHHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIEC U B KOHTEKCTE CHUTYyaIlMid
MIPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATh IMPUUYUHHO--CICACTBEHHBIE CBSI3M, CTPOUTH
oOBsicHeHHE U3 1—2 JIOTUYECKUX MIaroB ¢ OMOpol Ha 1—2 M3y4yeHHBIX CBOMCTBA (PU3NYECKUX SBICHUM,
(bu3MYECKUX 3aKOHA UITU 3aKOHOMEPHOCTH;



e pemarh pacuéTHbIC 3a1a4u B 1—2 IeHCTBUSA, UCTIONB3YsI 3aKOHBI U (POPMYIIBI, CBS3BIBAIOININE (PU3HUUECKUE
BETMYMHBI: HAa OCHOBE aHajwW3a YCJIOBHS 3aJadd 3alHChIBATh KPATKOE YCJIOBHE, IOJICTABIAThH
¢usnueckue BeENMUYUHBI B (QOPMYNIBI W TIPOBOJUTH pAcu€Thl, HAXOJUTh CIPABOYHBIC JAaHHEIE,
HEOOXOIUMBIC JUIS PEIICHUS 33]1a4, OIICHUBATh PEATUCTHYHOCTD IMOTYICHHON (PU3NIECKON BETUIHHEI;

® pacrmo3HaBaTh MPOOIEMBI, KOTOPbIE MOXHO PEUIUTh MPHU MOMOIIU (PU3NISCKUX METOJIOB, B OTHCAHUU
WCCJICIOBAHUS BBIICIATH IPOBEPSIEMOE MPEANOIOKEHHE (THIIOTE3Y), pa3indaTh U WHTEPIPETHPOBATH
MOJIyYEHHBIH PE3yabTaT, HAXOIUThH OIIMOKH B XOJI€ OIBITA, JIEJIATh BBIBOJIBI [0 €T0 Pe3yJbTaTaMm;

® T[POBOJUTH OMBITBI TI0 HAONIOACHUIO (U3NYSCKUX SBICHUA WM (U3NYECKUX CBOWCTB TEIl:
dbopMymTUpoBaTh  MPOBEPSEMBbIC  MPEIINOJIOKEHUS, COOUpATh YCTAHOBKY U3  MPEAJIOKEHHOTO
000pyIOBaHUs, 3aMTMCBIBATH X0/ OIBITa U (POPMYIUPOBATH BBHIBOJIBI;

®  BBINOJIHATH MPSMbIC U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MACChl Teia, 00bEMa, CHIIBI U TEMIIEPATyphI C
MCII0JIb30BAHUEM AHAJIOTOBBIX U IMHU(PPOBBIX MPUOOPOB, 3aMUCHIBATH TMOKAa3aHUS MPUOOPOB C y4ETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

® [IPOBOJUTH MCCIICIOBAHUE 3aBHCHMOCTH OJIHOUM (DM3MUECKON BEITUYHHBI OT JAPYrOl C HCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTH TIYTH PAaBHOMEPHO JIBIKYIIETOCS TeJla OT BPEMEHH JIBIDKEHUS Tea,
CWJIBI TPEHHUS CKOJBKEHHS OT Beca Tella, KauecTBa oOpabOTKH TMOBEPXHOCTEH TeNl W HE3aBUCUMOCTHU
CWIBl TPEHUS OT IUIOMAAH CONPHUKOCHOBEHHS TEJ, CHJIBI YIPYTOCTH OT Y/UTMHCHHS TPYXUHBI,
BBITAIKMBAIONICH CHJIBI OT 00BEMA MOTPYKEHHOW 4YacTH Tella W OT IUIOTHOCTH IKHJIKOCTH, ¢
HE3aBUCHMOCTH OT TUIOTHOCTH TEJIa, OT TIYOWHBI, HA KOTOPYIO TIOTPYKEHO TEJIO, YCIIOBUM TIIIABaHUS TE,
YCIIOBUW pPaBHOBECHS pbluara W OJIOKOB), y4acTBOBaTh B IUTAHWPOBAHHH YYeOHOTO HCCIICIOBAHUSA,
coOMpaTh YCTaHOBKY U BBIIIOJHATh HW3MEPEHUs, CIeAysd TPEUIOKCHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TMOJIYYEHHOW 3aBUCHUMOCTH (PH3UYECKHX BEIIMYUH B BHJIE TNPEAJIOKCHHBIX TaOIHMIl W
rpaduKOB, JIENIaTh BBIBOJIBI ITO pE3yJIbTaTaM HCCIICI0BAHHUS,

® [IPOBOJUTH KOCBEHHBIC U3MEPCHHS (PU3NICCKUX BEIUYHH (IUIOTHOCTH BEMISCTBA JKUIKOCTH H TBEPIAOTO
Tela, CWIA TPEHUS CKOJBKCHUS, JaBJICHHWE BO3/1yXa, BBITAJIKWBAIOMIAS CHJIA, JCHCTBYIOIIAs Ha
MOTPYKEHHOE B JKUAKOCTH TEJ0, KOAPPUIIMEHT IMOJIE3HOTO JNEHCTBUS MPOCTHIX MEXAHU3MOB), CIEIyS
MPeI0KEHHOW MHCTPYKUUU: TPU BBHIMOJHEHUH U3MEPEHUN coOMpaTh 3KCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIUUCIISTH 3HAU€HUE UCKOMOM BEIMYUHBI,

e coOmroaTh MpaBUiIa TEXHUKH 0€30TIaCHOCTH MPHU paboTe C JIabopaTOPHBIM 000PYI0BAHHEM;

® yKa3bIBaTh MPUHIUIBI IEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BEChl, TEPMOMETD, AUHAMOMETD,
cooO0IIaroIMecs: COCy b, 0apoMeTp, pblyar, MOBMKHBIN 1 HEMOABWKHBIN OJIOK, HAKIIOHHAs MJIOCKOCTb;

®  XapaKTEepU30BaTh MPHUHIIMIIBI ACUCTBUS MU3yYEHHBIX MPUOOPOB U TEXHUUYECKHX YCTPOICTB C OMOPOM Ha
UX omnucaHusi (B TOM 4YHCIE: MOAUIUIHUKH, YCTPONCTBO BOJOMPOBOJA, THUIAPABIMYECKUN IIpecce,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMeTp), UCHOJb3ys 3HAHUS O CBOWCTBAX (U3UYECKUX
SIBJICHUN ¥ HEOOXOAUMBbIE (PU3NYECKHe 3aKOHBI U 3aKOHOMEPHOCTH;

® [PUBOAUTH NpUMEpbl (HAXOAUTh HWHGOPMALMIO O WpHUMepax) MPAKTUYECKOTO HCHOJIb30BaHUS
(bu3nyecKux 3HAHUU B TOBCEJHEBHOW >KM3HHM sl oOecrieueHus: O€30MacHOCTU MPHU OOpaIleHUuu C
npubopaMu ¥ TEXHUYECKUMHU YCTPOICTBAMH, COXpaHEHHUS 370pOBbS U COONIONEHUS HOPM
HKOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIoIel cpene;

® OCYUIECTBJIATH OTOOpP UCTOYHHUKOB MH(pOpMaAIuu B MIHTepHETE B COOTBETCTBUU C 33JaHHBIM MTOMCKOBBIM
3ampocoM, Ha OCHOBE HMEIONIMXCS 3HAHUW M MyTEM CpPaBHEHHUS Pa3IUYHBIX HCTOUYHUKOB BBIICISTH
nH(OPMALIHIO, KOTOpas BJSETCS MPOTUBOPEUNBOM MU MOXKET ObITh HEJIOCTOBEPHOM;

® CIOJIb30BaTh IPU BBHIMOJIHEHUH Y4YE€OHBIX 33/JlaHUN HAYYHO--TIOMYJISIPHYIO JTUTEpaTypy (HhU3HUECKOro
COJIep)KaHHUs, CIPABOYHbIE  MaTepHalbl, pecypchl cetu VHTepHeT, BIageTh MNpUEMAMHU
KOHCIIEKTHPOBAHUA TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMH U3 OJHON 3HAKOBOUW CUCTEMBI B IPYTYIO;

e co3lIaBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 HMCTOYHUKOB
uHdopmanuu (HU3MYECKOTO COJNEp>KaHus, B TOM 4YHCIE MyOJIUYHO [enaTh KpaTKhe COOOIICHUS O
pe3ynbTaTax MPOEKTOB WM yYEOHBIX HCCIENOBAaHUM, MPHU STOM TPaMOTHO HCIIOJB30BaTh M3YYEHHBIN
MOHATHIHBIN anmapaT Kypca (U3UKH, COMPOBOXKAATH BBICTYINICHUE TIPE3eHTALIUEeH;

® IpU BBHINOJHEHUH YYEOHBIX MPOEKTOB W HCCICIOBAHUN paclpenensTh OO0S3aHHOCTH B TPYIIE B
COOTBETCTBUU C TIOCTaBJICHHBIMHU 3a/ladyaMH, CICIAUTHh 3a BBHIMOJHEHHEM IIaHA JEHCTBUH, aJeKBATHO
OIICHUBATh COOCTBEHHBIM BKJIAJ B JAEATEIBHOCTh TPYIIbI, BBICTPAMBaTh KOMMYHHKATHBHOE
B3aMMO/ICHCTBUE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K xonmy oOydenus B 8 kJjiacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh

c(hOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:



WCIIOJb30BaTh MOHSATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBH)KEHHME aTOMOB M MOJIEKYIL,
arperaTHble COCTOSIHHSI BEIIECTBA, KPUCTAIUIMYECKHE U aMop(dHBIE Tena, HACHIIICHHBIN W
HEHACBIIIEHHBIM Map, BIAKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIJIOBOW JBUraTellb,
AJIEMEHTAPHBINA ANEKTPUUECKHUH 3apsii, JJIEKTPUUECKOE T0JIe, MPOBOAHUKUA U JTUAICKTPUKH, TTOCTOSHHBIN
ANEKTPUUECKUIN TOK, MATHUTHOE T0JIE;

pasznuuarh SBJIEHMs (TEIUIOBOE pACLIMPEHHME M CXaThe, TeIUIolepeiada, TEIUIOBOE paBHOBECHUE,
CMauMBaHME, KalWUISIPHBIC SIBJICHMS, WCHApeHHe, KOHACHCAIUs, IUIAaBJICHUE, KpUCTaJUTU3AIUs
(oTBepeBaHmE), KUTIEHUE, TEIUIONIEpenaya (TerIonpPOBOAHOCTb, KOHBEKIIUS, U3JIydEHUE), FJICKTPU3ALIHS
T€J, B3aUMO/IEHCTBUE 3apA0B, IEHCTBUS IEKTPUUIECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBHE
MarHuTOB, JCHCTBME MAarHUTHOTO TIOJIA HA MPOBOJHHUK C TOKOM, 3JEKTPOMArHUTHAs WHIYKIHS) TIO
OTIMCAHUIO WX XapaKTCPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIONINX JAaHHOE (DU3MUECKOE
SIBIICHUE;

pacrmo3HaBaTh TPOSBICHUE H3YYCHHBIX (U3MUYSCKUX SBJICHHM B OKPYKAIOIMIEM MHpPE, B TOM YHCIIE
(du3uvecKkue SBIEHUS B MPUPOJEC: MOBEPXHOCTHOE HATSHDKCHUE U KAMWUISPHBIC SIBICHUS B TPHUPOJIE,
KpUCTAJUTBI B IpUpoie, n3nydyenue CoJiHIIa, 3aMep3aHne BOJI0OEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKHUE SIBJICHUs B aTtMocdepe, SJIEKTPUUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHoe moJjie 3emid, Apeld MoJ0CcCOB, pOJib MarHUTHOTO MMOJIA JUISL JKM3HH Ha 3emJie, MOJSpHOe
CUSIHUE, TIPU ATOM IEPEBOIUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO, BBIJICIATH CYIIECTBEHHBIE CBOMCTBA
(npu3HaKM) pU3NYECKUX SIBICHUI;

OTMCHIBAaTh HM3yYEHHBIE CBOWCTBA Tel M (PU3WUYCCKUE SIBICHUS, WCTOJB3Ys (PU3NUECKHE BEIMYMHBI
(TemmepaTypa, BHYTPEHHSS DHEPTHs, KOJIMYECTBO TEIUIOTHI, YAENbHAas TEIUIOEMKOCTh BEIIECTBA,
yAenpHas TeIJIoTa IUIABJICHUS, YJAeldbHas TeIyIoTa mapooOpa3oBaHMs, yelbHas TEIUIOTa CropaHus
TOITNBA, KOA(P(GUIMEHT MOJIE3HOTO JACHCTBUS TEIUIOBOW MalIWHBI, OTHOCUTENIbHAS BIIAYKHOCTH BO3/yXa,
AIIEKTPUYECKH 3apsij, chila TOKa, SJIEKTPUUECKOe HAPsKEHUE, COTIPOTHUBIIEHUE TPOBOHUKA, YIEIbHOE
COMPOTHBIIEHUE BellecTBa, paboTa M MOIIHOCTh SJEKTPUUECKOr0 TOKA), MPH ONUCAHUU IPABUIBHO
TpakToBaTh (PU3MUYECKUH CMBICI HCHOJIb3YEMbIX BEIWYUH, OOO3HAUYEHHUA M E€AUHUIBI (HU3HUECKUX
BEJIMYMH, HAXOUTh (JOPMYJIbI, CBSI3bIBAIOIINE TAHHYIO PU3NYECKYIO BEJIMYUHY C APYTUMHU BETUYMHAMU,
CTPOUTH rpaQUKu N3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUYECKHUE SBICHHS U MPOLIECCHI, UCIOIb3ysd OCHOBHBIE MOJIOXKEHHS
MOJIEKYJISIPHO--KUHETHUECKOM TEOpUHM CTPOEHUS] BEIIECTBA, NPHUHIMII CYNEpHo3UIUN moyeld (Ha
KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma Juid ydacTka Iernu, 3akoH JDxoymsi—
JleHia, 3aKOH COXpaHEHUS YHEPTUH, IPU ITOM J1aBaTh CIOBECHYIO (GOPMYIHMPOBKY 3aKOHA U 3alHCHIBATD
€ro MaTeMaTU4YeCKOE BhIPAKECHUE;

OOBSACHATH (U3MYECKHE IMPOLEecChl W CBOWCTBA Tel, B TOM 4YHCIE€ U B KOHTEKCTE CHUTYyallHii
MIPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISIBJIATH INPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00BbsCHEHHE U3 1—2 JIOTMYECKHX IIAaroB C OMOpoi Ha 1—2 M3Y4YEHHBIX CBOMCTBA (PU3HYECKHUX SBIICHHH,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3a1a4 B 2—3 1eHWCTBUA, UCTIOIB3YsI 3aKOHBI U POPMYIIBI, CBA3BIBAIONINE (DU3UUECKUE
BEJTMYMHBI: Ha OCHOBE aHallM3a YCJIOBHS 3aJjaud 3alKChIBaTh KPAaTKOE YCIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JUIS PELISHUS 3aJaud, BbIOMpaTh 3aKOHBI U (OpPMYyNbI, HEOOXOAMMBIE Uid €€ pelleHus,
MPOBOJUTHh Pacué€Thl U CPAaBHHUBATH IOJIyYEHHOE 3HaueHHE (U3UYECKON BETUYHMHBI C H3BECTHBIMU
JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (U3NYECKUX METOJOB, HCIOIb3YA
ONMCAHUE MCCIIEJOBAHUS, BbIICIATh MPOBEPSIEMOE MPEANOI0KEHHE, OLIEHUBATh MPaBUIBHOCTh MOPSIIKA
MIPOBEACHUS UCCIEIO0BAHMS, JI€JaTh BEIBOIbL;

MIPOBOJIUTH OMBITHI MO HAOMIOIEHUIO (PU3NYECKUX SBICHUMN MK (PU3HMUECKUX CBOWCTB TeN (KamWUISIpHBIE
SBJICHUS, 3aBUCUMOCTb JaBJICHHUS BO3QyXa OT ero o0ObEMma, TeMmmeparypbl, CKOPOCTH Ipoliecca
OCTHIBAHUS M HArpeBaHUs MPH H3Iy4EeHHUH OT IBeTa H3JIydarolled (morioiaroiieii) MOBEpXHOCTH,
CKOPOCTb MCIApPEHUs BOJbI OT TEMIIEPATYPhl KUIKOCTU U ITUIOMIAAN €€ MOBEPXHOCTH, JJIEKTpU3ALUs Tel
U B3aUMOJICHCTBUE DJIEKTPUUYECKUX 3aps/iOB, B3aUMOJIEHCTBHE MOCTOSHHBIX MAarHUTOB, BU3YyalM3allMs
MAarHUTHBIX MOJEH MOCTOSIHHBIX MAarHuTOB, JEHCTBUS MArHUTHOTO TMOJISI HA TMPOBOJAHHUK C TOKOM,
CBOMCTBA JJIEKTPOMArHMWTa, CBOWCTBA DJIEKTPOJBUTATENS TIOCTOSIHHOTO TOKa): (HOpMyIupOBaTh
MIpOBepsieMbIe MPENOIOKEHUS, COOMPATh YCTAHOBKY M3 MPENJIOKEHHOTO OO0OpYyIOBAHUS, OMUCHIBATH
XOJI OTIbITa U (GOPMYIHUPOBATH BHIBOJIBL;



BBITMIOJIHATE TPSIMBIE U3MEPEHUs] TEMIIEpaTyphbl, OTHOCHUTEIHHOM BIAXKHOCTU BO31yXa, CHIJIBI TOKa,
HaNPSHKEHUS C MCIIOJIb30BAaHHEM aHAIOTOBBIX IPUOOPOB M TATYMKOB (PU3MUYECKUX BEJIHMYUH, CPAaBHUBATDH
pe3yIbTaThl U3MEPEHUH C YIETOM 3aJJaHHON a0COIIOTHOHN MOTPEITHOCTH;

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJHOM (PM3UYECKOH BEJIMYHMHBI OT JPYroi C MCIOJIb30BAaHHEM
NPSIMBIX U3MEPEHHH (3aBHCHUMOCTh COTIPOTUBJICHHUS MIPOBOJAHUKA OT €r0 JUIMHBI, IIOLIA/IU MTOTIEPEYHOTO
CeUCHHSI U YAETHHOTO CONMPOTHBICHHS BEIIECTBA MPOBOJAHUKA, CHIIBI TOKA, UYIIETO Yepe3 MPOBOJHUK,
OT HAmpsDKEHUS Ha TPOBOJHMKE, HCCIEIOBAaHME IOCIEAOBATEIFHOIO M MApalIeNbHOTO COCTUHEHUH
MIPOBOJIHUKOB): IJIAHUPOBATh HCCIIEAOBAaHKUE, COOMpPATh YCTAHOBKY M BBINOJHATH W3MEPEHUs, CIIEAYS
MPEUIOKEHHOMY TUIaHy, (DUKCHPOBATH PE3YJIbTaThl IOJydeHHON 3aBUCMMOCTH B BHJIEC TaONHUI U
rpaduKOB, IeNIaTh BHIBOJIBI MO PE3YJIbTATaM HCCIICAOBAHUS;

MPOBOJIUTh KOCBEHHBIE U3MEpeHHUs (U3NYECKUX BeNWYMH (yIeNbHash TEIUIOEMKOCTh BEIECTBa,
COIPOTHUBIIEHUE TPOBOJHMKA, PabOTa W MOUIHOCTH 3JIEKTPUYECKOTO TOKAa): IUIAHUPOBATH HW3MEPEHUS,
CcOOMpaTh AKCIEPHUMEHTAIBHYIO YCTaHOBKY, CJEIys TMPEIIOKEHHON WHCTPYKIMH, W BBIYUCIATH
3HAa4YCHUE BEJINYHHEI,

coOroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH MpHU padoTe ¢ 1adopaTOpHBIM 000pyI0BAHUEM;
XapaKTepU30BaTh MPUHIUIBI JCHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOW Ha
WX OmHMCaHUs (B TOM YHCIE: CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHa, aMIiepMeTp,
BOJIbTMETP, CUETYMK DJICKTPUYECKON HHEPTUH, DIIEKTPOOCBETUTEIbHBIE NPUOOPHI, HAarpeBaTeIbHBIC
AIIEKTPONPUOOPHI (IIPUMEPHI), AIIEKTPUUYECKHE NPEAOXPAHUTENH, DIEKTPOMATHHUT, 3JICKTPOJBUTATENb
MTOCTOSIHHOTO TOKA), UCIOJIb3ys 3HAHUS O CBOMCTBaX (pU3MUECKUX SBICHUN U HEOOXOAUMBbIE (PU3NYECKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh TIPOCThIE TEXHUYECKHE YCTPOHCTBA M M3MEpUTENbHBIE MPUOOPHI MO CXeMaM |
CXEMATUYHBIM PHCYHKaM (KHUJIKOCTHBI TEPMOMETp, TEPMOC, TCHXPOMETP, THUTPOMETp, IBUTATEINb
BHYTPEHHETO CTOpaHMsl, ODJIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMBI OJIEKTPUYECKHX Ienel ¢
MOCIIEIOBATEIIbHBIM W TapajUIeIbHBIM COEJMHEHHEM D3JIEMEHTOB, pasjiuasi yCIOBHBIE O00O3HAYCHUS
3JIEMEHTOB JIEKTPUYECKUX LIEMeil;

IPUBOAUTE TpPHUMEPHl (HAXOOUTh HMHPOPMALMIO O NpHUMEpax) MPAKTUYECKOTO HCIOJIb30BaHUS
(UBUYECKUX 3HAHUN B TOBCEIHEBHOW XW3HHM i1 OOecredeHusi Oe30MacHOCTH MpU OOpalieHuu ¢
npubopaMM M TEXHHYECKMMH YCTPOWCTBAMM, COXPAHEHHUS 3JI0pOBbsi M  COOJIOACHUS HOPM
9KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH CPEIe;

OCYILIECTBIIATh MOUCK MH(OpMAMK (PU3NYECKOTO cojaepkaHus B VHTepHeTe, Ha OCHOBE MMEIOLIUXCS
3HaHUH U NMyTEM CPaBHEHUS JOMOJIHUTENIbHBIX HCTOYHUKOB BBIICIATh HH(POPMALIHMIO, KOTOpAs SBISAETCA
IIPOTUBOPEUUBON MIJIM MOXKET ObITh HEAOCTOBEPHOIA;

UCIOJb30BATh MPH BBIIOJHEHUH YYEOHBIX 3aJlaHUIl HAy4yHO--TIONMYJSPHYIO JIMTEpaTypy (uznyeckoro
COJepXKaHMsA, CIpPaBOYHblE  Marepuanbl, pecypchl cetu  VHTepHeT, Biajere NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMALUHU U3 OJHOM 3HAKOBOW CHUCTEMBI B APYT'YIO;
co3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M KpaTKHE YCTHblE COOOLIeHHs, 0000mas uHdopManuio u3
HECKOJIbKUX MCTOUYHUKOB (PU3NYECKOTO COJEPIKAHUS, B TOM YUCIIE TyOJIMYHO MPEJICTABIATh PE3YIIbTaThI
IIPOEKTHONH WJIM MCCIE0BATEIbCKOM JAEATENIBHOCTH, NMPH 3TOM I'PaMOTHO MCIOJIb30BaTh WM3Yy4EHHBIN
NOHATUHHBIN anmnapat Kypca (PU3MKH, COIIPOBOXKIATH BBICTYIUICHUE MPE3EeHTALIUEH;

IPU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCICIOBAaHUNA (PU3UYECKUX IPOLECCOB paclpenensiTh
00513aHHOCTH B IpYIIE B COOTBETCTBUU C MOCTABIEHHBIMU 33Ja4aMH, CJIEAUTH 3a BBIIOJIHEHUEM IUIaHA
JEUCTBUI U KOPPEKTHPOBAThH €ro, a/IeKBATHO OLIEHWBATh COOCTBEHHBII BKJIaJ B JEATENbHOCTh TPYIIIHI,
BBICTpanBaTh KOMMYHUKATHBHOE B3aMMO/IeHCTBHE, MPOSIBIISASA TOTOBHOCTh pa3peniaTb KOHQIUKTHL.

K koHmy oOyueHuss B 9 kiiacce mpeaMeTHbIE pPe3yabTaTbl Ha ©0a30BOM YpPOBHE JIOJDKHBI OTpPakaTh
C(OPMHPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

HUCIIOJIb30BAaTh IIOHATHA: CUCTEMA OTC‘léTa, MarcepualibHagd TOYKa, TPACKTOPHA, OTHOCHUTCIBHOCTH
MCXaHHUYCCKOI'0 IBHIXCHMHA, ):[e(bopMauHﬂ (ynpyraﬂ, HJIaCTI/I‘-IeCKaﬂ), TPECHUC, HCHTPOCTPEMUTCIILHOC
YCKOPEHUC, HEBECOMOCTb U ICPETPY3KHU, LHCHTP TAXKECTH, a0COJIFOTHO TBépI[OC TCJIO, HCHTP TAXKCCTH
TBép,Z[OFO TCJIa, PAaBHOBCCHC, MCXAHUYCCKHC KOJICOAHHS U BOJIHBI, 3BYK, I/IH(I)pEBByK U VYIbTpPAa3BYK,
QJICKTPOMATrHUTHBIC BOJIHBI, IIKaJIa 3JICKTPOMAIHUTHBIX BOJIH, CBCT, 6J'II/ISOPYKOCTB " JaJIbHO30PKOCTbD,
CIICKTPbI HUCITYCKaHUA W TIOTJIOICHUA, anb(ba-, Octa- raMMa-us3jrydeHusd, HU30TOIbI, AACPHAA
OHCPICTHUKA,

pa3jiniaTth SABJICHHUA (paBHOMCpHOC U HCPAaBHOMCPHOC HpHMOHHHCﬁHOC JABWKCHUC, PAaBHOYCKOPCHHOC
HpHMOHHHCﬁHOC JABMKCHHC, CBO6OJ1HO€ maacHue TCJI, PAaBHOMCPHOC [IOBWXXCHUC II0 OKPYKHOCTH,



B3aMMO/ICHCTBHE TEJI, PEaKTUBHOE JBIKEHHE, KOJIeOaTeIbHOE IBIKCHHUE (3aTyXaloIlle U BbIHY)KICHHbIC
Koyie0aHus), PE30HAHC, BOJHOBOE IBM)KCHHE, OTPaKEHHE 3BYKa, MPSIMOJIMHEHHOE pacipoCTpaHEHHE,
OTpa)KE€HHE U MPEIOMJIICHUE CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIo’KeHHe Oenoro cBera B
CHEKTP M CJOKEHUE CIEKTPAJbHBIX I[BETOB, IUCIEPCUS CBETA, E€CTECTBEHHAs pPAaJUOAKTHUBHOCTD,
BO3HMKHOBEHHUE JJMHEWUYATOrO CIIEKTPa U3IY4YE€HHUsI) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE W3YyYCHHBIX (DU3MYECKHX SBICHUH B OKpYXarolmeMmM Mupe (B TOM UHUCIe
¢u3nveckue SBICHUS B TPUPOJAC: MPUIMBHI M OTJIMBBI, ABIKeHHE IUTaHeT COJHEYHOH CHCTEMBI,
pPEaKTHBHOE JBIKCHHE JKHBBIX OpPraHM3MOB, BOCIPUATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSCEHHE,
ceificMHuYecKre BOJHBI, LIyHaMH, 3XO, L[BETA TeJ, ONTUYECKUE SBJICHUS B INPUPOJE, OMOJOTUYECKOE
JICWCTBUE  BHJIUMOTO,  YIbTPa(UOJIETOBOTO W  PEHTTEHOBCKOTO  M3IIyYeHUH, €CTECTBEHHBIN
paavoOaKTUBHBI (OH, KOCMHUYECKHE JIy4M, paJUOAaKTUBHOE U3IY4Y€HHE MPUPOJHBIX MHHEPAJIOB,
JeMCTBUE PAIMOAKTUBHBIX M3JIyU€HUN HAa OPraHU3M 4YeJIOBEKa), IPU ATOM IMEPEBOJUThH MPAKTUYECKYIO
3a/1auy B y4eOHYIO, BBLIETATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SIBICHUI;

ONKCHIBaTh M3y4YEHHBIE CBOMCTBA Tel M (PU3UYECKHE SIBJICHUS, HCNONb3ysd (U3NYECKUE BEIUYUHBI
(cpeaHsis ¥ MTHOBEHHasi CKOPOCTb Tejla MPU HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, NepeMelleHHe,
IyTh, YIJOBas CKOpPOCTb, CHJa TPEHUS, CHUJIa YIPYIOCTH, CHJIA TSKECTH, YCKOpPEHHE CBOOOJHOTO
MaJIeHNs, BEC Tela, UMITYJIbC Tela, UMIYJIbC CHIIbI, MEXaHWYecKasi paboTa U MOIIHOCTh, HOTEHIIMAIbHAS
SHEeprusi Teja, MOJHATOTO HaJ IMOBEPXHOCTHIO 3€MIIM, MOTEHIMAJbHAS SHEPTUs CKaTOM MNpPYKHHBI,
KMHETHYeCKasi SJHEeprus, MOoJHasi MeXaHU4ecKas dHEprus, MepHoj U 4acToTa KojeOaHuM, JJIMHa BOJIHBI,
IPOMKOCTh 3ByKa M BbICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTeNb MPEJIOMIICHUS CPEJbl), MPU OMUCAHUU
MPaBMWJIBHO TPAKTOBATHh (PU3UYECKUM CMBICI HCIIOJIb3YEMbIX BEIUYMH, OOO3HAYEHUS U E€AMHHULIBI
(GU3NYECKUX BEIWYHMH, HAXOIUTH (DOPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (DU3MUYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTH TPa(UKN N3Y4CHHBIX 3aBUCUMOCTEH (PU3HMUECKIX BEINYHH;

XapaKTepU30BaTh CBOICTBA Tei, (pU3MUECKUE SIBIIEHUS W TPOLECCHI, HCIOJb3ysd 3aKOH COXpAaHEHHUS
SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHUS, NMPUHLUI CYNEPHO3ULMU CHJI, NMPUHIMI OTHOCUTEIBHOCTHU
INanunes, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUS UMILYJIbCA, 3aKOHBI OTPAXKEHUS U MPEJIOMIICHUS CBETA,
3aKOHBl COXpPAHEHHUs 3apsAJ0BOI0O M MacCOBOIO YHCEN NPHU SIEPHBIX peakiusX, MpU 3TOM [aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMChIBaTh €r0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3MUYECKHE MPOLECChl M CBOMCTBA TN, B TOM YHCIE€ M B KOHTEKCTE€ CHUTYyalUi
IIPAKTUKO-OPUEHTUPOBAHHOTO ~ XapaKTepa: BbIABIATH I[PUUYMHHO--CIECICTBEHHbBIE CBSI3H, CTPOUTH
00BSICHCHHE U3 2—3 JIOTMYECKHX IIAroB C OMOPO Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3HYCCKHUX SBIICHHH,
(bU3MYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHblE 3a7aud (ONUpArOLIUecs Ha CUCTeMY M3 2—3 ypaBHEHHI), UCHOJb3Yys 3aKOHBI U
(bopMmynbl, cBsA3bIBaIOIIME (PU3MUYECKHE BEIMYMHBI: HA OCHOBE aHalW3a YCIOBHUS 3a/aud 3alKChIBaTh
KpaTKoe yCJIOBHE, BBIABIATh HEAOCTAIOLIUE WM U30BITOUHBIE JaHHbIE, BBIOMPATh 3aKOHBI U (HOPMYIIbI,
HEOOXOJUMBIE JUISl PELICHUs, HPOBOJUTH PAcu€Tbl U OLEHMBATh PEATMCTUYHOCTH IOJy4YEHHOI'O
3Ha4YeHUsl (PU3NYECKON BETUUNHBI;

pacrio3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXKHO PELIMTh NMPU HNOMOLIM (PU3MYECKHX METOJOB, UCHOJb3Ys
ONMCAaHKUE MCCIEI0OBaHMS, BBIACATH IPOBEPSEMOE MPEAIOJIOKEHHE, OLICHUBATh MPaBUIIBHOCTh MOPSIKA
IIPOBEICHUS MCCIIEIOBAHNUS, 1eNaTh BbIBObL, HHTEPIPETUPOBATh PE3yIbTaThl HAOIIOJCHUN U OIIBITOB;
IIPOBOJIUTH OIBITHl MO HAOMIONEHUIO (U3MUECKUX SBICHUNA WM (PU3NYECKUX CBOMCTB Tel (M3ydeHHE
BTOpOro 3akoHa HpIOTOHA, 3aKOHa COXpPAHEHUS OHHEPIUH, 3aBUCHUMOCTb IepHoAa KojeOaHui
IPY)KUHHOTO MAasTHHKAa OT Macchl rpy3a U >KECTKOCTH NPYKUHBI M HE3aBUCUMOCTb OT aMIUIUTYHbI
MasbIX KoJieOaHUH, MpsIMOJIMHEHHOE pachpoCTpaHEHHE CBETa, Pas3jio’KeHHe Oeloro cBeTra B CIEKTD,
U3yueHHE CBOICTB M300pakeHUs B IUNIOCKOM 3€pKaJie M CBOMCTB M300pakeHUs IpeMeTa B coOuparomen
JMH3€, HAOJIO/IEHHE CIUIOIIHBIX M JIMHEHYaTBhIX CHEKTPOB H3IY4YEHHUs): CaMOCTOSITENIbHO COOMpaTh
YCTAaHOBKY M3 H30BITOUHOrO HaOopa 0OOpyIOBaHHUS, OMMCHIBATH XOJ OIBITA M €ro pe3yibTaThl,
(bopMynHupoBaTh BBIBOIbI;

NPOBOJUTh TNPH HEOOXOJUMOCTH CEpPHIO MPSAMBIX H3MEpPEHMH, OIpenesss CpeaHee 3HayeHHe
u3MepsieMoil Benn4uuHbI ((POKYCHOE PacCTOsIHUE cOOMparoliel JIMH3bI), 000CHOBBIBATH BHIOOp crocoba
U3MEpeHus (M3MEPHUTEIBHOTO MpHoopa);

MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEIIMYMH C MCIIOJIB30BAaHUEM MPSIMBIX U3MEPEHUN
(3aBUCHMOCTb IIYTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBIKEHUH 0€3 HayalbHOW CKOPOCTH, IepuoJia
KoJIe0aHUH MaTeMaTHYeCKOro MasiTHUKA OT JJIMHbI HUTH, 3aBUCUMOCTH YIJIa OTPaXEHHUs CBETa OT yIJa
NaJeHUs] W yrja NOpeJIoOMIICHUS OT yIyla MaJACHUs): IUIAHUPOBATh HCCIEAO0BaHHE, CaMOCTOSATEIHLHO



coOMpaTh YCTAHOBKY, (PMKCHPOBATh PE3yJAbTAaThl IMOJYYCHHON 3aBHCUMOCTH (PM3MUYECKHX BEIUYMH B
BU/JIe TaOJIHII U TPaUKOB, AEIaTh BBIBOBI 110 PE3yJIbTaTaM HCCIICIOBAHMS;

MIPOBOJIUTH KOCBEHHBIE M3MEpeHHs (PU3MUECKHX BEIWYHH (CPEAHSASs CKOPOCTb M YCKOPEHHE Tela Ipu
PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOJTHOTO MajcHHUs, KECTKOCTh MPYKUHBI, KOADDUITUEHT
TPEHUS CKOJBKEHHUS, MEXaHWdyeckas padoTa W MOIIHOCTb, YacTOTa W TEepUOJ KoJieOaHHH
MaTeMaTH4YEeCKOTO M MPYKUHHOT'O MAasTHUKOB, ONTUYECKas CUJIa COOMPAIOIICH JMH3bI, PaJldOAKTUBHBIN
¢$oH): MIaHUPOBATh W3MEPEHUs, COOMPATh IKCICPUMEHTAIBHYIO YCTAaHOBKY M BBITOJHATH W3MEPEHUS,
clleysl TPEATIOKEHHON MHCTPYKIWNHU, BBIYMCIATh 3HAYCHHWE BEIIMYMHBI U aHAJTU3UPOBATH IMOJYYCHHBIC
pe3yAbTAThI C Y4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHHUI;

cOOIIOTIaTh MpaBHJIa TEXHUKN OE30MAaCHOCTH MPH paboTe ¢ J1abopaTopHBIM 000pYI0BAHUEM;

pa3nuyaTth OCHOBHBIC NMPHU3HAKH M3YYCHHBIX (PU3NUYECKUX MOJENEH: MaTepHajbHas TOYKa, aOCOIIOTHO
TBEPIOE TEJO, TOUCUHBI NCTOUHUK CBETA, JIyd, TOHKAs JIMH3a, IUTAHETapHasi MOJICNIb aTOMa, HyKJIOHHAs
MOJIeJIb aTOMHOTO $1/1pa;

XapaKTepU30BaTh MPUHIUIBI JCHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOW Ha
X ommcaHus (B TOM YHCIIE: CIHJIOMETp, IATYMKH TIOJOKEHHS, PACCTOSHHUS M YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TEPHCKOIN, (oToarmmapar, ONTHYECKHE CBETOBOBI, CIIEKTPOCKOI, J03UMETp, Kamepa
Bunbscona), ucnosib3yst 3HaHHS O CBOMCTBaX (PM3MYECKHX SBJICHUNW U HEOOXOJIUMBbIE (PU3NYECKHE
3aKOHOMEPHOCTH;

WCTIOJIb30BATh CXEMBbI U CXEMATUYHBIE PHCYHKH M3YyYCHHBIX TEXHHYECKHX YCTPOWCTB, M3MEPUTEIHHBIX
MpUOOPOB M TEXHOJIOTUYECKUX TPOIECCOB IMPH PEIICHUH YY4eOHO--TIPAaKTHYECKUX 3a/1a4, ONTHYECKHE
CXEMBI JUIsl TOCTPOEHUS N300pakeHNH B TNIOCKOM 3€pKaJie U COOMparolel JIMH3E;

MPUBOANTH TPHUMEPHl (HAXOMUTh HMHPOPMAIMIO O TMPHMEpax) IMPAKTHIECKOTO HCIIOJIb30BaHM
Gu3NYecKuX 3HAHWHA B TOBCETHEBHOW KHM3HHM Ui OOecredeHrsi O€30TMacHOCTH TpH OOpalleHUH C
npudopaMl ¥ TEXHWYECKHMH YCTPOWCTBAMH, COXPAaHEHHUS 3IIOPOBbSI M  COOJIOACHUS HOPM
HKOJIOTMYECKOT0 TIOBE/IEHUS B OKPY’KaloLlEel Cpene;

OCYLIECTBIIATh MOMCK HHpOpMauuu (usnueckoro coaepkaHuss B VIHTepHeTe, CaMOCTOSATEIBLHO
GopMynupys TOUCKOBBIM 3ampoc, HAXOAWUTb IYTH OINpPENENEHUs JOCTOBEPHOCTH IOJIy4YEHHOMN
nH(GOpMAaLUY HAa OCHOBE UMEIOLIUXCS 3HAHUN U TONOJHUTEIbHBIX HICTOYHUKOB,;

UCIOJb30BATh NP BBIIOJHEHUN YYEOHBIX 3aJaHUN HaydHO--TIOMYJISPHYIO JINTEpaTypy (uznueckoro
COJepXKaHMsA, CIpPaBOYHblE  Marepuanbl, pecypcel cetu  VHTepHeTr, Biajere NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa30oBaHus HHPOPMALIMHU U3 OJHOM 3HAKOBOW CHCTEMBI B APYT'YIO;
CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHHUS Ha OCHOBE MH(POPMALUU U3 HECKOJIBKHX
UCTOYHHUKOB (PU3MUECKOTO COAEp)KaHUs, IyOJIMYHO NPEACTaBIATh Pe3yabTaThl HPOEKTHON WiIn
HCCIIEIOBATENILCKOM  JIESITENbHOCTH, HPU 3TOM T'PAMOTHO HCHOJb30BaTh HW3YyYEHHBIM NOHATUHHBINA
amnmapar H3y4yaeMmoro pasjesna (U3MKd M COIPOBOXKIATh BBICTYIJICHHE Npe3eHTalued ¢ ydéToM
0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Koan4yecTBo yacoB
Ne HanmeHoBaHMe pa3/ieioB H TeM NMPOrpaMMBbl K I JIEKTPOHHEIE (LHGPOBHIC)
n/n pasi porp Beero | O TPOJBHLIC paKThiuccKue o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3nes 1.®Pu3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIEro Mupa
bu6mmoreka [{OK
11 Du3nka - Hayka 0 pHpoJe 2 https://m.edso0.ru/7f416194
bu6mmoreka [{OK
12 DH3HUCCKHE BeHHHEI 2 1 https://m.edso00.ru/7f416194
. bu6mmoreka [{OK
1.3 EcTtecTBeHHOHay4YHBIN METO/1 TO3HAHUS 2 1 https://m. edsoo.ru/7f416194
Hroro mo pazueny 6
Paspnen 2.1lepBoHayasibHbIe CBeICHUS O CTPOCHUH BElleCTBA
bu6moteka [IOK
2.1 Crpoenue semectsa 1 https://m.edsoo.ru/7f416194
2.2 JIBr>KeHNE U B3aMMOICHCTBHE YaCTHI] BEIIECTBA 2 1 bubmioreka LIOK
https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 2 bubnnorexa LIOK
https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Pa3nen 3./IBu:keHHe M B3aUMo/IelicTBUE TeJl
bu6mmoreka [JOK
3.1 Mexauuueckoe ABikeHue 3 https://m.eds00.ru/7f416194
bubnuoreka [JOK
3.2 Muepuus, Macca, mioTHoCTS 4 1 https://m.eds00.ru/7f416194
bubmuoreka [JOK
3.3 Cra. Buer cnn 14 1 2 https://m.eds00.ru/7f416194
Hroro no paszneny 21
Pasnen 4./1aBjieHue TBEPABIX TeJl, )KHAKOCTEH W ra30B
41 Hasnenue. [lepenada naBneHus TBEPABIMU TeNaMU, KUIKOCTSIMHA U 3 bubmuoreka [JOK
' razamu https://m.edso00.ru/7f416194
bu6mmoreka [JOK
4.2 Jlapnerue xuzkoctn S https://m.edso00.ru/7f416194
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bu6mmoreka [JOK

4.3 Atmoceproe fasciie 6 https://m.edso0.ru/7f416194
N . bubnmoreka [JOK
4.4 JlelicTBHE JKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJIO 7 1 3 https://m. edsoo.ru/7§416194
Uroro no pazaeny 21
Pa3nes 5.Pa6oTra U MOIIHOCTh. JHePrus
bubmmoreka [{OK
>l PaGota n momsocTs 3 . https://m.eds00.ru/7f416194
bubmmoreka [{OK
5.2 Hpoctbie mexanu3mb! > . https://m.edso0.ru/7f416194
bubmmoreka [{OK
53 Mexasieckas sHeprius 4 . . https://m.edso0.ru/7f416194
Hroro mo pazgeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
KJIACC
JaexkTpoHHbIe (HUPpOBHIE)
N KoauvecTBo yacos o0pa3oBaTe/ibHbIE pecypchbl
n/-n HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI
Kontpoabubie | [IpakTuyeckue
Bcero
padoThI padoThI
Pa3nen 1.TenyioBble siBJIeHUS
. bubmuoreka [JOK
11 Crpoenre 1 CBOHCTBA BemeCTBa ! https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
12 Tenossie nponeccy! 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nes 2.2JieKTprYecKHe 1 MATHUTHBIE SIBJICHHSA
2.1 OnexTpuuecKue 3apsaabl. 3apsHKEHHBIE Tela U UX B3aUMOJIEHCTBHE 7 1 bubmiorexa LIOK
' ) https://m.edsoo.ru/7f4181ce
. N bu6nmoreka [JOK
2.2 IToCTOSIHHBIN 2INEKTPUUECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBIICHUS 6 1 1.5 bubmuoreka [JOK
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https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 | DNeKTPOMArHMTHAH MHIYKIM 4 https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 14.5
9 KVIACC
KoanuyecTBO 4acoB
Ne DJIeKTpOHHbIe (L (POBbHIE)
HaumeHnoBaHue pa3aejioB U TeM MPOrPaMMBbl Konrpoabneie| Ilpakruueckue
n/n Bcero odpa3oBaTebHbIE PECYPChI
padoTsbI padoThI
Pa3zpen 1.Mexanndeckue siBJCHUA
1.1 MexaHu4ueckoe IBMKEHHE U CIIOCOOBI €r0 OIMUCAHUS 10 1 bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Baaumoneiicraue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOTBL COXpATICHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2.Mexannuyeckue K0J1e0AHUS U BOJIHEI
2.1 Mexanuueckue KojieOaHus 7 3 Eubmorexa HOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M . 8 1 3
CXBHHUCCKHE BOJIHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nes 3.2/1eKTPOMarHuTHOE 1MoJIe H 3JIEKTPOMATHUTHBIE BOJTHBI
3.1 DIEKTPOMATHUTHOE MOJIE U DIIEKTPOMArHUTHEBIE BOJIHEI 6 2 Bubmiorexa TOK
' p p https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 6

Pa3nen 4.CBeToBbIe AIBJICHUSA
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4.1 3aKOHBI pacIpOCTPAHCHUS CBETA 6 2 bubmorexa HOK
' Pactpoctp https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
4.2
JIHSEL H ONTHYCCKIE MPHOOPS! 0 3 https://m.edsoo.ru/7f41ada6
bubmmoreka [{OK
4, P 2
3 a3J10keHue OeJIOro CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S.KBaHTOBBIE SIBJICHUS
bubmmoreka [IOK
51 nu 4 1
CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
2 1
> CTpoCHHE ATOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 SAnepHbie peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6.I1oBTOpUTEIbH0-0000 1AM A MOLYJIb
bu6mmoreka [IOK
6.1 [ToBTOpeHmne u 00o0IIEeHNEe coaepKaHus Kypca PU3HKH 3a 7-9 Kacc 9 2 httos://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosunuecTBo 4acos DJIeKTPOHHbIE
Ne Hara nugposkIe
Tema ypoka KonTpousbHbie [IpakTuyeckue bp
n/n Bceero u3yyeHusi | o0pa3oBaTe/bH
padoTsbI padoThI
ble pecypchl
dusuka — Hayka o0 Ipupoae.
1 yika 0 Hprpo 1 0 0
SIBiieHUs IpUpOBI
2 dusnueckue ABICHUS 1 0 0
dusnueckue BEJIMYUHBI U UX
3 1 0 0
U3MepeHue
Ypok-uccnenoBanue
"N3mepenue TemnepaTypbl
4 IIPY TOMOIIH KUAKOCTHOTO 1 0 1
TepMOMeETpa U JaTdhKa
TeMneparyps!"”
bubanorexa
MeTo 16l HaydHOTO TIO3HAHMSL. OK
5 Onucanve GpU3NIECKUX 1 0 0 1
SIBJIEHUU C TIOMOIIBIO MOJIEIJIEN https://m.edsoo.ru/f
m a f09f72a
Ypok-uccienoBaHue
"IIpoBepka runoTessl:
5 JTATbHOCTH MOJIETA MIAPHKA, 1 0 1
MYIIIEHHOTO TOPU30HTAIBHO,
TeM OOJIBIIE, YeM OOJIbIIIE
BBICOTA MMycKa"
bubanorexa
Crpoenue BemecTBa. OMBITHI, OK
7 JIOKa3bIBAIOIINE JUCKPETHOE 1 0 0 .
CTDOGHIE BOLICCTRA https://m.edsoo.ru/f
p = f09fe0a
bubanoreka
K
8 JIBYDKCHUE YaCTHII BEIeCTBa 1 0 0 1o
https://m.edsoo.ru/f
f0a013e
Ypok-uccnenoanue «OIBITHI
9 10 HAOJIIOIEHUIO TEIIOBOTO 1 0 1
paciupeHus ra3oB»
ArperatHble COCTOSTHUS
10 P 1 0 0
BEIIECTBA
Oco0eHHOCTH arperaTHbIX
o bubnuoreka
cocTosgHui BoAsl. O000IIEHHE OK
11 | mo pa3neny «llepBoHayanbHbIe 1 0 0 1
S — https://m.edsoo.ru/f
a p f0a0378
BEILIECTBA)
12 | MexaHudeckoe IBUKEHUE. 1 0 0 Bubnunoreka
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PaBrOomepHOE M
HEPAaBHOMEPHOE JIBKCHHE

HOK
https://m.edsoo.ru/f
f0a05c6

bubnuoreka
13 | Ckopoctb. Equnuiisr ckopoctu HOK
https://m.edsoo.ru/f
f0a079c
bubnmmoreka
14 Pacuer nytu u BpemeHun LIOK
JIIBIDKECHUSA https://m.edsoo.ru/f
fOaOaed
bubmmoteka
15 HNuepuusa. Macca — mepa [HOK
WHEPTHOCTH TEIl https://m.edsoo.ru/f
f0a0c10
bubnmmoteka
IInoTHoCTh BemiecTBa. Pacuer
16 |maccel 1 00beMa Tejia o ero HOK
1OTHOCTH https://m.edsoo.ru/f
fOaOfee
Jlabopamopnuas paboma Nel
17 | «Onpeoenenue nnomnocmu
meépooco menay
bubnmoreka
18 Pemenne 3agau mo teme IIOK
"I[LnotHOCTH BemecTna" https://m.edsoo.ru/f
f0al23c
Cua KaKk XapakTepUCTHUKA
19 | B3ammoperictBus teir. Cuiia
ynpyroctu. 3akoH ['yka
Jlabopamopuas paboma Ne2
«H3yuenue 3asucumocmu
20 | pacmsoicenus (Oepopmayuu)
NPYACUHBL OM NPUTOHCEHHOT
CUBLY
91 SIBnenue tarorenus. Cuia
TSDKECTHU
CBs13b MEXY CHIION TSAXKECTU BubimoTeka
99 U Maccoit Tena. Bec tena. [HOK
Pemenue 3amay no teme https://m.edsoo.ru/f
"Cuna TsxecTu" f0al778
bubnuoreka
Cuna TsDKecTH Ha IpyTux
23 | mmaHetax. usnueckue LIOK
https://m.edsoo.ru/f
XapaKTePUCTUKH TIIAHET £0a1502
bubnuoreka
24 | M3mepenwue cui. JluHamomeTp I[HOK

https://m.edsoo.ru/f
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https://m.edsoo.ru/ff0a1502
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https://m.edsoo.ru/ff0a18cc

f0al8cc

bubnmnoreka
25 | Bec Tena. HeBecomocth [OK
https://m.edsoo.ru/f
f0al778
CrnoxxeHue IByX CHII, bubnunoreka
o |HAWPABICHHEIX [0 OIHON [HOK
npsiMoi. PaBHOeMCTBYyOIAs https://m.edsoo.ru/f
CHUII f0ala70
7 Pemenue 3agau no reme
"PaBHogeiicTByromas cui"
bubnuoteka
28 Cuna TpeHus u e€ BUIBI. [HOK
Tpenue B npupoae U TEXHUKE https://m.edsoo.ru/f
f0alb9c
Jlabopamopnas paboma Ne3
«H3yuenue 3asucumocmu bubnuoreka
29 CUIbL MPEHUSL CKOJIbIICEHUSL OM HOK
Cunbl 0aBNeHUs U Xxapakmepa https://m.edsoo.ru/
CONPUKACAIOWUXCSL ff0alcc8
nogepxHocmen»
Pemrenue 3agau Ha
30 | ompenenenue
PaBHOJEHCTBYIOIIECH CHITBI
Pemenne 3agad mo remam: bubnuoteka
31 «Bec Tenay, «I'paduyeckoe L[IOK
n3o0pakeHue crny, «CHIb, https://m.edsoo.ru/
«PaBHOECTBYIONIAs CHIT» ffO0alde0
KonTpoabsHas padora Nel nmo
TeMam: «MexaHuveckoe
39 JBH:KeHHe», «Macca,
IUIOTHOCTBHY, «Bec Tesay,
«I'padnueckoe nzodpakenue
ey, «CHIIbD)
JNaBnenune. CriocoObl bubmorexa
33 | yMEHBIICHHS U YBETUYCHHUS HOK
https://m.edsoo.ru/
JTABJICHUS £0a20a6
bubnuoreka
JlaBiieHue raza. 3aBUCUMOCTD
34 JaBJIEHH ra3a OoT 00bEMa, HOK
https://m.edsoo.ru/f
TeMIIepaTypbl £0a2376
Ilepenaua nasneHus bubnuoreka
35 TBEPABIMU TEIAMU, LHOK
YKUJIKOCTSIMUA M Ta3aMU. 3aKOH https://m.edsoo.ru/f
ITackans f0a25b0
36 | /laBneHue B )KUJIKOCTH U rase, bubnuoreka
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https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0

BBI3BAHHOC IICﬁCTBPIGM CHIJIBI
TAXKECCTU

HOK
https://m.edsoo.ru/f
f0a2718

Pemrenue 3agaq no reme BP(I)(SIJ(IHOTeKa
37 | «/laBieHHE B KUIAKOCTH H 1
rase. 3axor TTackamsn https://m.edsoo.ru/f
. f0a2826
bubanoreka
OK
38 CooO1marormecs: Cocyasl I
HHATot A https://m.edsoo.ru/f
f0a2970
bubanorexa
39 | 'mapaBIuvecKwii mpecc [OK
https://m.edsoo.ru/f
f0a3136
40 Manowmertpsl. [lopuaeBoi
SKUJIKOCTHBIN HACOC
bubanorexa
41 AtMmocdepa 3emn u [HOK
MIPUYMHBI €€ CYIIECTBOBAHUS https://m.edsoo.ru/f
f0a2b5a
bubnuoreka
42 Bec Bo3myxa. AtmocdepHoe LIOK
JTaBIICHUE https://m.edsoo.ru/f
f0a2b5a
bubnuoreka
43 N3mepenue armocdepHOTro LIOK
nayieusi. OnbIT Toppuyeniu https://m.edsoo.ru/f
f0a2da8
3aBUCUMOCTH aTMOC(HEpPHOTO BPIOGSIJEHOTeKa
44 JIABJIEHUS OT BBICOTHI HAJ .

OBHEM MODSL https://m.edsoo.ru/f
yp p f0a2fc4
bapomerp-anepou. BHO61J2HOTeKa

45 | AtmocdepHOe naBiaeHUE Ha L‘Et im.ed f

ps://m.edsoo.ru

pa3IMYHBIX BBICOTAX f0a2fca

46 Pemenue 3amau mo teme "
AtmocdepHoe naBieHue"
JleficTBHE )KMIKOCTH U ra3a Ha EHOiJEHOTeKa

47 oor €HHOE B HUX TEJIO.
A ;ﬁ( B4 CITA https://m.edsoo.ru/f

PXUMEI0BA € f0a3276

Jlabopamopnas paboma No4 Eufs
«Onpedenenue %EHOTeKa

48 | suimankusarowell cubl, 1

Oeticmaylouell Ha meio,
NO2PYAHCEHHOE 8 HCUOKOCTb »

https://m.edsoo.ru/f
f0a33fc
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Jlabopamopnas paboma Ne5

no meme «Mccneoosanue bubanoreka
49 3asucumocmu eeca meia 6 1 HOK
600e om 0O6véma https://m.edsoo.ru/f
NO2PYIHCEHHOTU 8 HCUOKOCHIDb f0a3514
yacmu menay
bubnuoreka
K
50 | [InaBanme Temn 0 1o
https://m.edsoo.ru/f
f0a3a96
Jlabopamopnas paboma Ne6
"Koncmpyuposanue
51 apeomempa uiu 1
KOHCMpYyuposanue 100KuU U
onpeoenenue eé
epy3onoovémnocmu"
Pemenne 3agay mo TeMam:
bubnuoreka
«IlimaBanue cynoB.
[HOK
52 | Bo3myxoruiaBaHHe», 0
«JIaBTenue TBEPIBIX T https://m.edsoo.ru/f
€ pa ) f0a3654
JKHUIKOCTEN U Ta30BY
KonTpoabHas padora Ne2 no
53 | Teme «/laBieHue TBePABIX 0
TeJ, JKHIKOCTEI 1 ra3op»
bubnnoreka
54 | Mexanunueckas paboTa 0 HOK
https://m.edsoo.ru/f
f0a3f82
bubnnoreka
55 MomtHocTts. Equnuiiel 0 [HOK
MOIITHOCTH https://m.edsoo.ru/f
f0a3f82
Ypoxk-uccnenopanue "Pacuér
56 | MOIIIHOCTH, pa3BUBAEMOM MpHU 1
noanéMe o Jjectauie"”
57 IIpocTteie MexaHu3Mbl. Poiuar. 0
PaBHOBecue cui Ha peryare
Prruaru B TexHuke, ObITY U bubnnoreka
5g | TpHpore. JlaboparopHas 05 I[IOK
pabota «MccrnenoBanue ' https://m.edsoo.ru/f
YCJIIOBUW paBHOBECHS pblUara f0a478e
bubanoreka
Perrenne 3amad 1o Teme OK
59 | «YcnoBus paBHOBECHS 0 1
. https://m.edsoo.ru/f
p f0a48a6
Kosddunuent nonesnoro
60 bun 0.5

JIENCTBUS MEXaHU3Ma.
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Jlabopamopuas paboma Ne7
«H3mepenue KII/] naxnonnoii

NAOCKOCUY
bubnuoreka
61 Pemrenue 3agad mo reme 1 LIOK
"Pabota, momuocts, KITJ1" 0 https://m.edsoo.ru/f
fOa4c48
Mexanudeckast SHEpTHsl. bubmorexa
62 | Kunernueckas u 1 0 HOK
HOTeHIHATbHAS SHEprUA https://m.edsoo.ru/f
f0a4252
bubmmoteka
63 3aKoH coXpaHEHUs 1 0 [HOK
MEXaHUYECKOW SHEPTUH https://m.edsoo.ru/f
f0a4360
YPOK-3KCIIEpUMEHT IO TEME
"OKCIIEpUMEHTAIbHOE
ompeieJIicHue N3MCHEHUS
64 | KHHETHYECKOH U 1 1
MMOTEHITUATBLHON YHEPTUH TIPH
CKaThIBAaHHUH TeJIa 10
HaAKJIOHHOM TJIOCKOCTH"
Konmponvnas paboma Ne3 no
65 | meme «Paboma u mowHoCmb. 1 0
OHepeusn»
bubnmmoreka
[ToBTOpenue. Pabora ¢
66 | TekcTamu 1o TeMe 1 0 HOK
"MeXaHIeckoe TBIKeHHe" https://m.edsoo.ru/f
fOadee6
bubnuoreka
IIpome:kyTounas
67 arrecrauus. Urorosas 1 0 HOK
KONTDOJILHAS PaGoTa. https://m.edsoo.ru/f
fOa4ffe
[ToBTOpenue. Pabora ¢
TEKCTaMH 110 TeMaM
68 "Z[aBJIeHmi TBépI[bI)'(' Te, 1 0
JKHJIKOCTEH 1 ra3oB",
"PaboTta. MoIHOCTS.
Oneprus"
OBIIEE KOJIMYECTBO YACOB 68 12

I10 ITPOTPAMME
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8 KIIACC

N KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jara uudposbie
n/ Tema ypoka KonTpoubHbie [IpakTuyeckue
Bcero M3yYeHH sl o0pa3oBaTe/ibH
I padoTsbI padoThI
ble pecypchl
OcHOBHBIE TIOJIOKEHUS
. bu6mmoreka [{OK
MOJIEKYJIIPHO-KMHETHYECKOM
1 TeODI H HX OHEITHELS 1 0 0 https://m.edsoo.ru/ff
P 0a5256
MTOATBEPIK ICHUS
Macca u pa3mep aTOMOB U
2 pasmep 1 0 0
MOJIEKYJT
Moaenu TBEpAOTO, )KUAKOTO U bubnuorexa [JOK
3 ra3o00pa3HOro COCTOSHUMN 1 0 0 https://m.edsoo.ru/ff
BEIIECTBA 0a540e
OObsicHEHUE CBOMCTB
TBEPJIOTO, KUJIKOTO U
ra3z000pa3HOro COCTOSTHUMN
4 P 1 0 0
BEIIleCTBA HA OCHOBE
MTOJIOKEHNUH MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
bu6mmoreka [IOK
Kpucrannnueckue u
5 N — 1 0 0 https://m.edsoo.ru/ff
P 0a5800
CmauuBanue u bubmuorexa [IOK
6 KA PHOCTD. 1 0 0 https://m.edsoo.ru/ff
[ToBepXHOCTHOE HATSKEHUE 0a5530
bu6mmoreka [JOK
TennoBoe pacmmpeHue u
7 CKaATHe 1 0 0 https://m.edsoo.ru/ff
0a5a26
Temneparypa. CBs3b
8 TEeMIIEpPaTyphl CO CKOPOCTHIO 1 0 0
TEIJIOBOTO JABHKEHUS YaCTHI]
Buyrpennsis sueprusi. bubnuoreka [JOK
9 Crioco0Obl U3MEHEHUS 1 0 0 https://m.edsoo.ru/ff
BHYTPEHHEH 3HEepruu 0a5c60
bu6mmoreka [JOK
10 | Bunsl Temsonepenadyu 1 0 0 https://m.edsoo.ru/ff
0a6412
VYpoxk-koHpepeHuus
"[IpakTueckoe
bu6mmoreka [JOK
MCIO0JIb30BaHNE TETIOBBIX
11 CBOHCTE BelICCTR I 1 0 1 https://m.edsoo.ru/ff
B 0a65¢c0
MaTepHUaoB B IEIX
sHeprocoepexeHus"
KonndecTBo TEMIOTHI. bubmuoreka [JOK
12 1 0 0 A

VY aenpHas TEI0€MKOCTh

https://m.edsoo.ru/ff
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0a6976

YpaBHEHHE TEIIOBOIO

bubmuoreka [JOK

13 | 6ananca. TermmooOMmeH u https://m.edsoo.ru/ff
TEIIOBOE PABHOBECHUE 0a7088
Jlabopamopnas paboma Nel
"Uccneoosanue s61eHus bubmmoreka [{OK

14 | mennoobmena npu https://m.edsoo.ru/ff
CMeuuUBanuU Xoui00HoU U 0a6a98
2opauell 600b1"

Pacuer xonmdecTBa TEILIOTHI,
HE0OX0IUMOTO ISt

15 | HarpeBaHus Tena u
BBIJICIIIEMOTO MM IIPH
OXJIaXKICHHH
Jlabopamopuas paboma Ne2 bubmmoreka [{OK

16 "Onpeodenenue yoenvHoul https://m.edsoo.ru/ff
menioemxocmu eeuwjecmea” 0a6bb0
OHeprus TOIUINBA. Y IeIbHAs bubmorexa [TOK

17 TenIoTa cropanus https://m.edsoo.ru/ff

0a7b5a
[InaBnenue u oTBEpICBaHUE bubmuorexa [JOK

18 | kpucCTaNIMYECKHUX TEI. https://m.edsoo.ru/ff
V nenpHas TEIUIOTA TIJIABJIEHUS 0a71d2
Jlabopamopnas paboma Ne3 bubnuoreka [JOK

19 "Onpeodenenue yoenvHotl https://m.edsoo.ru/ff
meniomul niaeienus ivoa" Oa72fe
[TapooOpazoBanue u bubmorexa LHOK

20 Komencaws, Vcnaperie https://m.edsoo.ru/ff

0a740c
Kunenue. Y aennHas Temiora
nmapooOpa3oBaHUs U bubnuorexa [JOK

21 KOHJEHCAllUH. 3aBUCUMOCTh https://m.edsoo.ru/ff
TeMIIEpaTypbl KUIIEHUS OT 0a786¢
aTMOC(hepHOTO TaBJICHUS
BrnaxHocTh Bo3ayxa.

Jlabopamopuas paboma Ne4 bubnnoreka [JOK

22 "Onpeodenenue https://m.edsoo.ru/ff
OMHOCUMEIILHOU GIIANCHOCTIU 0a7628
6030yxa"

Pemenue 3agau Ha

23 ONpeieJICHUE BIAXKHOCTH
BO3IIyXa
[TpuHIHUIBI paOOTHI TETIIOBBIX

24 nsurateneif. [lapoBas TypOuHa.

JIBurarens BHyTPEHHETO
CTOpaHus
25 KII] TeryoBoro aBuraters. bubmuoreka [JOK
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TeroBwIe JABUTATCIIN N
3al1UTa OKPYKarOLEH Cpeibl

https://m.edsoo.ru/ff
Oa7crc

3aKOH COXpaHEHMs U

26 | mpeBpalleHus YHEPTHH B
TEIJIOBBIX MPOIIeccax
IToaroroBka Kk KOHTPOJIBLHON
pabote o Teme "TernoBsie bubmmoreka [IOK
27 | sBnenus. MI3meHnenue https://m.edsoo.ru/ff
arperaTHbpIX COCTOSIHUI 0a83f2
BemiecTna"
KonTpouabHnas pa6ora Nel no
" bubnuoreka [JOK
Teme ""TenioBble siBJIeHHS.
28 https://m.edsoo.ru/ff
HN3meHeHne arperaTHbIX
. Oa86ae
cocTosiHMii BemecTBa'
29 Onektpuzarus Ten. [[Ba pona
ANEKTPUUECKUX 3apSI0B
Ypok-uccnenoBanue
30 "DnexTpuszanus Ten
WHIYKIIUEN U TPH
CONPUKOCHOBEHUH"
. bu6moreka [IOK
BsaumoneiicTBue 3apsikeHHBIX
31 Tert. 3axon Kvioma https://m.edsoo.ru/ff
| g 0a87e4
DIJIEKTPUYECKOE TOJIE.
HamnpspkeHnHocTh bubnuoreka [JOK
32 | DIIEKTPUUECKOTO TIOJIS. https://m.edsoo.ru/ff
[IpunIMn cynepno3uiuu 0a8ala
AIIEKTPUYECKHUX MOJIeH
Hocwutenu snexrpuueckux
33 | 3apsAm0B. DieMEHTaPHBIH
3apsn. CTpoeHue aroma
[TpoBOTHUKY U TUAIIEKTPUKH. Bbu6nuoreka LIOK
34 3aKOH COXpaHEeHUsI https://m.edsoo.ru/ff
3IIEKTPUYECKOTO 3apsa 0a8ef6
Pemenue 3agau Ha bubnuoreka [JOK
35 | mpuMeHeHne CBOMCTB https://m.edsoo.ru/ff
DJIEKTPUUYECKUX 3apsAI0B 0a90cc
DNEeKTPUYECKUM TOK, YCIIOBHS
€ro CyILIeCTBOBaHUs bubmotera [JOK
36 ] https://m.edsoo.ru/ff
HcTtoyHuKH 31€KTPUYECKOTO
0a95a4
TOKa
. bu6mmoreka [JOK
JleficTBUS NIEKTPUUYECKOTO
37 oxa https://m.edsoo.ru/ff
0a96b2
Ypok-uccnenoBanue
38 | "[eiicTBUE 3IEKTPUIECKOTO

I10JId Ha IMPOBOJHUKH U
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TUBIIEKTPUKH"

DNEeKTPUYECKUM TOK B

bubmuoreka [JOK

39 0 https://m.edsoo.ru/ff
MeTajiaX, KUJAKOCTAX U ra3zax 029838
40 DneKkTpuyecKas Lenb U e 0
COCTaBHBIE YaCTH
Cuna toxka. Jlabopamopuas bubnuorexa [JOK
41 | Ne5 paboma "Hsmepenue u 0.5 https://m.edsoo.ru/ff
pe2cynuposanue cunvl moxa" 0a8bd6
DNEKTPUUYECKOE HAMPSKEHHE.
bubmmoreka [{OK
Bonbt™merp. Jlabopamophas
42 patoma Ne6 "Msmepenue u 0.5 https://m.edsoo.ru/ff
" 0a%el4
Ppe2yauposanue HanpaxceHusl
ConpoTuBieHne MPOBOJHHKA. bubnnorexa [JOK
43 VY enpHO€ CONPOTUBIICHUE 0 https://m.edsoo.ru/ff
BeEIleCTBa 0aa738
Jlabopamopnas paboma Ne7
"3asucumocmo
NIEKMPUYECKO20 bubmuorexa [JOK
44 | conpomuenenus nNpoBOOHUKA 1 https://m.edsoo.ru/ff
om e20 ONUHbL, NIOUAOU 0aa738
nonepeuHo2o cedenus u
mamepuana”
3aBHCUMOCTD CHUIIBI TOKA OT bubmuorexa [JOK
45 | HampspkeHus. 3akoH Oma is 0 https://m.edsoo.ru/ff
y4JacTKa Ienu Oaad4a
Jlabopamopuas paboma Ne§
"Hccneoosanue 3asucumocmu
Cubl moka, uoyuje2o uepes bubmorexa LHOK
46 1 https://m.edsoo.ru/ff
pe3ucmop, om conpomueneHus 0aa0de
pe3ucmopa u HanpsasceHus Ha
pesucmope"
[TocnenoBarensHOE U
47 napajieIbHOE COCTUHCHUS 0
MIPOBOTHHKOB
Jlabopamopuas paboma Ne9
"Ilpoeepka npasuna crodicenus bubnuoreka [IOK
48 | nanpsicenuil npu 1 https://m.edsoo.ru/ff
nocneoosamenbHom Oaaa58
coeouHeHuu 08yx peaucmopog”
Jlabopamopnas paboma Nel(
" bubnmoreka [JOK
49 Tposepra npasuia o cunei 1 https://m.edsoo.ru/ff
MoKa npu napaiiebHoOM 0aadle
coeouneHuu peaucmopos” -
Pemenue 3agau Ha bu6mmoreka [JOK
50 | npumenenue 3akoHa Oma Jyis 0 https://m.edsoo.ru/ff

Pa3JIMIHOTO COCANHCHU A

Oaaf8a
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MMPOBOTHUKOB

PaGora 1 MoLIHOCTH

bubmuoreka [JOK

51 | aNeKTpUYECKOro TOKA. 3aKOH 0 https://m.edsoo.ru/ff
Jxoynsa-Jlenna 0ab124
Jlabopamopnas paboma Nel 1
" bubnmoreka [JOK

Onpedenenue pabomwi u
52 MOWHOCMU INEKMPULECKO20 L nitps://m.edsoo. /Tt
K P 0ab3e0
moKa
DNEeKTPUYECKUE LIETIH U
. bu6mmoreka [{OK
MOTPEOUTEINN IIEKTPUIECKOM
53 P B 6Ly, KoboTKoe 0 https://m.edsoo.ru/ff
P Y- ROP 0ab660
3aMBIKaHUE
IToaroroBka Kk KOHTPOJIBHON
pabore 1o Teme
" bubnuoreka [JOK
DneKTpUyYecKue 3apsiibl.
54 SabsKCHHLLE TeNd H 1X 0 https://m.edsoo.ru/ff
pren® i 0abd2c
B3auMOIeiCcTBUS. [locTOSTHHBIIH
AIEKTPUYECKUN TOK"
KontpoabHnas padora Ne2 no
TeMe ""JJIeKTpuUYecKue
bu6moreka [IOK
3apsabl. 3apsizKeHHbIE TeJIa U

55 . https://m.edsoo.ru/ff
HX B3aUMO/IeiiCTBHUS.

. Oabea8
IMocTossHHBII
3JIEKTPUYeCcKuil TOK"

56 [TocTostHHBIE MAarHUTHI, KX 0
B3aUMOJEHCTBUE
Ypok-uccienoBanue bu6mmoreka [JOK

57 "N3yueHue mosieit moCTOSHHBIX 1 https://m.edsoo.ru/ff
MarHuToB" 0ac3d0
MaruuTHOE 110J1e. MarauTHOE bubmuoreka [JOK

58 1moJjie 3eMJI ¥ €ro 3HaYeHue 0 https://m.edsoo.ru/ff
JUISL )KU3HU HA 3eMiie OacOba
OnbIT OpcTena. MaruutHoe

bubnuoreka [JOK
T10JI€ SJIEKTPUUIECKOTO TOKA
59 MArHITHOE oM KATVILKIL ¢ 0 https://m.edsoo.ru/ff
yH Oacld?
TOKOM
IIpumeHeHue
AIIEKTPOMArHUTOB B TEXHHKE.
bubmmoreka [JOK
JIaGoparopHas paboTa
60 "svaerme 1elcTBIs 0.5 https://m.edsoo.ru/ff
i A Oac74a
MarHUTHOTO TI0JISI Ha
MPOBOJIHUK C TOKOM"
DNEKTPOIBUTATETH
IMOCTOSIHHOTO TOKa. bu6mmoreka [JOK
61 Hcnons3oBaHue 0 https://m.edsoo.ru/ff

BHCKTpOHBHFaTCHeﬁ B

TEeXHUYECKUX YCTPOMCTBAX U HA

Oac86¢



https://m.edsoo.ru/ff0ab124
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https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
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Tpancnopte. Jlabopamopuas
paboma Nol?2
KoncmpyupogaHnue u uzyuenue
pabomul snexkmpoosueamens”

62

Omnbrtel @apajes. 3aKoH
BHGKTpOMaFHHTHOﬁ HHAYKIHH.
[IpaBuio JIenna

63

DnekrporeHeparop. CrnocoOsl
ITOJTY4YEHUS MIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLIUU Ha
B0O300HOBIISIEMBIX UCTOYHHUKAX
SHEPrUu

64

[ToaroroBka Kk KOHTPOJIBHON
pabote 1Mo Teme
"DJIeKTpUUECKHE U MAarHUTHBIC
sTBIICHUS"

65

KontpoJubHas padora Ne3 no
Teme ""JileKTpUYecKHe U
MATrHUTHBIE AiBJIeHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff
Oach14

66

[ToBTOpenue. PaboTa ¢
TekcTaMu o TeMe ""TerioBbie
SIBJIEHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff
Oacche

67

IIpome:kyTounas
arrectanusa. Utoropas
KOHTPOJIbHAs padora.

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oacdc6

68

[ToBTOpenue. Pabora ¢
TEKCTaMU 0 TeMaM
"ITocTOSTHHBIN ANEKTPUUECKUI
TOK", "MarautHele saBiaeHusd"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

145
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9 KIIACC

N KoanuecTBo yacon DJIeKTPOHHBbIE
o
Hara nugposbie
n/ Tema ypoka KonTtpoububie| [IpakTuyeckue
Bcero u3yuyeHusi || 00pa3oBaTeJbHbI
1| padoTsbI padoThI
e pecypchbl
MexaHnueckoe JBHKEHHUE.
1 A 1 0 0
MarepuanbHas TOUKa
CucreMa orcuera. bu6mmorexa [{OK
2 OTHOCHUTENBHOCTD 1 0 0 https://m.edsoo.ru/ff0a
MEXaHUYECKOTO JBUKCHUS d474
. bu6mmoreka [{OK
PaBHOMEpHOE IPSAMOJIMHEWHOE
3 BIKCHIIC 1 0 0 https://m.edsoo.ru/ff0a
A d19a
HepasnomepHnoe
NPSAMOJIMHENHOE JBUKCHUE.
4 P A 1 0 0
CpenHsisi ¥ MTHOBEHHAsI
CKOPOCTH
[IpssMmonuHeHOE bubnuoreka [IOK
5 PaBHOYCKOPEHHOE JIBIKCHHUE. 1 0 0 https://m.edsoo.ru/ff0a
Yckopenue d8d4
CKOpOCTh MPAMOJMHEHNHOTO
6 PaBHOYCKOPEHHOTO JIBFKCHHUSI. 1 0 0
I'paduk ckopoctr
Jlabopamopnuas paboma Nel
"Onpeodenenue yckopenus mena bubnuoreka [IOK
7 npu pagHoyCKOpeHHOM 1 0 1 https://m.edsoo.ru/ff0a
OBUICEHUL NO HAKILOHHOU dbl18
naockocmu”
CBoOoaHOE MajieHue Tel.
8 A0S AR 1 0 0
OnbiThl ["anniest
PaBHOMEpHOE JIBHKEHUE 110
OKpyxHOCTH. Ilepuoa u bubmorexa LIOK
9 Py P . 1 0 0 https://m.edsoo.ru/ff0a
yacToTa oOpamieHus. JInnerinas o176
U yIJI0Basi CKOPOCTH
EHTPOCTPEMUTEIIBHOE
10 | Hewrpoctp 1 0 0
YCKOpEHHE
ITepssoiii 3akoH HeroTOHA bubmotera [JOK
11 B ET I ' 1 0 0 https://m.edsoo.ru/ff0a
CTOPp € €612
. bu6mmoreka [JOK
Bropoii 3akoH HeroToHa.
12 . 1 0 0 https://m.edsoo.ru/ff0a
PaBHoxelicTByIOIIAs cua
e72a
. bubnmoreka [JOK
Tperuii 3axkoH HproTOHA.
13 P 1 0 0 https://m.edsoo.ru/ffOa
yHeprosutt €982
14 |Pemenue 3a1a4 Ha IPUMEHEHNE 1 0 0 bubnuoreka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982

3akoHOB HrroTOHA

https://m.edsoo.ru/ff0a

eb6c

bubmuoreka [JOK

15 | Cuna ynpyroctu. 3akox ['yka https://m.edsoo.ru/ff0a
eca2
16 Pemenne 3agau no reme «Cuiia
YOPYTOCTH
Jlabopamopnas paboma Ne2 bubnmoreka [JOK
17 | «Onpeoenenue xcecmkocmu https://m.edsoo.ru/ff0a
NPYIACUHBLY ee28
bu6mmoreka [{OK
18 |Cuna tpenus https://m.edsoo.ru/ffOa
738
Pemenne 3agau no teme «Cuna bubmmotera [JOK
19 https://m.edsoo.ru/ff0a
TPCHUS» f226
Jlabopamopnas paboma Ne3 bubmuorexa [JOK
20 |"Onpeoenenue kosr¢hpuyuenma https://m.edsoo.ru/ffOa
mpenusi CKovoceHus" f8be
Pemrenue 3amayd mo reme bu6mmoreka [IOK
21 |"3akonsl HetoToHa. Cuita https://m.edsoo.ru/ffOa
ynpyroctu. Cuna tperus" fh8e
Cuna TAXKeCcTH U 3aKOH
BCEMUPHOTO TATOTEHUSI. bubmmorexa [JOK
22 https://m.edsoo.ru/ffOa
Yckopenue cBOOOTHOTO
fo44
naJeHus
Ypok-koHbepeHIus
"JIBMKEHUE TEJT BOKPYT
23 |TpaBHUTAIIMOHHOTO LIEHTpa
(Conneunas cucrema).
lanaktuxn"
Pemenue 3agau no reme "Cuna bubnuoreka [JOK
24 | TSDKECTH M 3aKOH BCEMHPHOTO https://m.edsoo.ru/ff0a
TATOTEHUA" 518
[lepBas kocmuueckas bubnunoreka [JOK
25 | ckopocth. HeBecoMmocTs n https://m.edsoo.ru/ff0a
HEPErPy3KH f33c
PaBHOBecue MaTepuanbHOW
TOYKHU. AGCOIIOTHO TBEPIOE bubnunoreka [JOK
26 | Teno. PaBHOBecHe TBEPAOTO https://m.edsoo.ru/ff0a
Tena ¢ 3aKpErIEHHON OChIO fe36
BpaIlleHUS
27 | Moment cunbl. LleHTp TsxecTn
Pemenne 3aga4 mo teme bubnmoreka [JOK
28 | "MowmenT cuibl. Llentp https://m.edsoo.ru/ff0
TsKecTH" b02b4
29 [ToaroroBka Kk KOHTPOJIBHOM bubmoreka [JOK



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4

paboTte 1o Teme
"MexaHN4eCKOE IBUKECHUE.
Bs3aumoneticrBue tea"

https://m.edsoo.ru/ff0

b0408

KonTpouabnas pa6ora Nel no
Teme "'MexaHnuyeckoe

bubmuoreka [JOK

30 . https://m.edsoo.ru/ff0
ABU:keHue. BzanmoneiicTeue
b06ec
Tea"
Nmnynsc Tena. UMmysnbse CUITBL.
bu6mmorexa [{OK
3aKOH COXpaHEHUs UMITYJIbCA.
31 https://m.edsoo.ru/ff0
Yupyroe u Heynpyroe
. bO7fa
B3aMMO/ICHCTBUE
bu6mmoreka [{OK
Pemenue 3agau no reme
32 N —— https://m.edsoo.ru/ff0
P Y bo96c
VYpok-koHpepeHus
33 | "PeakTHBHOE JBHIKCHUE B
MIPUPOJIE U TEXHUKE"
Mexannyeckas pabota u bubmiorexa HOK
34 MOLLHOCTE https://m.edsoo.ru/ff0
B b0as4
bu6moreka [IOK
PaboTa chIIbI TSDKECTH, CHITBI
35 S — https://m.edsoo.ru/ff0
yHpyr P b0db8
Jlabopamopuas paboma Ne4
«Onpeodenenue pabomwi cuibl
gg | MPeEHWL NpU pasHOMEPHOM
0BUICEHUU meld NO
2OPU3OHMATILHOU
NOBEePXHOCIU»
37 CBs13b HEpruu 1 paboTHI.

HOTCHHH&]’IBH&H SHEPTHUA

Kunernueckas OHCPI'Us.

bubmuoreka [JOK

38 |Teopema 0 KHHETHYECKOM https://m.edsoo.ru/ff0
SHEPruu b0c32

39 3aKOH COXpaHEHUS SHEPTUU B
MEXaHUKe

Jlabopamopnasa paboma Ne5

bu6mmoreka [JOK

40 | «H3yuenue 3akona coxpanerus https://m.edsoo.ru/ff0
SHepaUu» bl2fe
KonebarenbHoe BUXKEHUE U bubmmorexa LIOK

41 ero XapaKTepHCTHKH https://m.edsoo.ru/ff0

b1858
3aryxaromue KoueoaHusl. bubnuorexa [IOK

42  |BeIHYXJEHHbIE KOJeOaHMs. https://m.edsoo.ru/ff0
Pe3onanc b20f0

43 MaremMatnueckuii u

NPYKUHHBIA MasiTHUKA



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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Ypok-uccnenoBaHue
«3aBUCHUMOCTh MIEpUOJIA

bubmuoreka [JOK

44 N https://m.edsoo.ru/ff0
KoIe0aHu OT KECTKOCTH
b197a
MPYKUHBI U MAcChI TPy3a»
45 [IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOJIeOaHUIX
Jlabopamopnas paboma Ne6
bu6mmoreka [{OK
«Onpedenenue uacmomsl u
46 . https://m.edsoo.ru/ff0
nepuooa Koneoanui
blaec
NPYHCUHHO2O MASIMHUKAY»
Jlabopamopnas paboma Ne7
«IIposepka nezasucumocmu bubnuorexa [JOK
47  |nepuooa xonebanuti epysa, https://m.edsoo.ru/ff0
Nno0BeueHH020 K HUmu, om b197a
maccewl epy3ar
Mexannueckue BOJIHEL.
. bu6moreka [IOK
CBolicTBa MEXAaHNUYECKHUX BOJIH.
48 https://m.edsoo.ru/ffo
[IpoaonwsHbIE U TOTIEPEYHBIC
b21fe
BOJIHBI
VYpok-koHpepeHus
49 "MexaHn4ecKHe BOJIHEI B
TBEPAOM Tee. CelicMuYecKune
BOJIHEI"
50 3Byk. Pacnipoctpanenue u
OTpaKECHUE 3ByKa
Ypok-uccienoBaHue
51 |"HaOmroneHue 3aBUCHUMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUH PE30HAHC
Ypok-koHbepeHIus bubnuorexa [JOK
53  |"VnpTpa3Byk U HHPPaA3BYK B https://m.edsoo.ru/ff0
MPpUPOJE U TEXHUKE" b23ca
[ToaroroBka K KOHTPOJIBHOM
" bub6nmoreka [JOK
pabore 1o Teme "3aKOHbI
54 https://m.edsoo.ru/ff0
coxpaHeHUs. MexaHu4YeCKre 02560
KoJIe0aHus 1 BOJHBI"
KonTpouabnas pabora Ne2 no
55 |Teme ""3aK0OHBI COXpaHEHHUS.
MexaHnnuyecKHe KoJie0aHus |
BOJIHBI"
bubnmoreka [JOK
DNEeKTPOMarHuTHOE TOJI€.
56 https://m.edsoo.ru/ff0
DNEeKTPOMAarHUTHBIE BOJHBI
b2abe
57 CBoiicTBa ANIEKTPOMATrHUTHBIX

BOJIH



https://m.edsoo.ru/ff0b197a
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https://m.edsoo.ru/ff0b197a
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Ypok-koupepenmus "Lkana
OJICKTPOMArHUTHBIX BOJIH.

bubmuoreka [JOK

58 |Hcnoisp3oBanue https://m.edsoo.ru/ff0
3NEKTPOMArHUTHBIX BOJIH JUJIS b2fe6
COTOBOI1 cBs3H"
VYpok-uccnenosanue "N3yuenue
. bu6mmoreka [{OK
CBOMCTB 3JIEKTPOMAarHUTHBIX
59 https://m.edsoo.ru/ff0
BOJIH C IIOMOII[BI0 MOOHILHOTO b2c6e
tenedona”
Pemenne 3amaq Ha
60 |ompeneneHne YaCTOTHI U JITHHBI
BIEKTPOMArHUTHOM BOJIHBI
DneKTpoMarHuTHas IpupoIa bu6mmoreka [{OK
61 |cBera. CkopocTh CBETA. https://m.edsoo.ru/ff0
BomnHOBEIC CBOIiCTBa CBETa b31d0
Hcrounukwm cBeTa.
. bu6moreka [IOK
[IpssmonuHeHOE
62 CIIDOCTOANCHIE CBETa https://m.edsoo.ru/ff0
pacnpoctp ' b3658
3armenust Connua u JIyHsl
3aKOH OTPaKEHUS CBETA.
bu6moreka [IOK
3epkana. Pemenue 3aga4 Ha
63 https://m.edsoo.ru/ff0
MMPUMEHEHHE 3aKOHA OTPAXKEHUS
b38c4
CBeTa
bu6mmoreka [IOK
[Ipenomiienne cBera. 3akoH
64 https://m.edsoo.ru/ff0
MPETOMIICHHUS CBETA
b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE
bu6mmoreka [JOK
cBeTa. Mcroap30BaHue IMOJTHOTO
65 https://m.edsoo.ru/ff0
BHYTPEHHETO OTPKCHHS B b3c5e
OIITUYECKUX CBETOBOJIaX
Jlabopamopuas paboma Ne§
"Uccnedosanue 3a8ucumocmu
66 |vena npenomnenus ceemosozo
Jyya om yana nadeHus Ha
epanuye "6030yx-cmexno""
Ypok-koH(pepeHIus
"Hcnonp30BaHue MOJTHOTO
67 |BHYTpEHHEr0 OTPaKECHUS:
CBETOBO/IBI, ONITUKOBOJIOKOHHAS
CBSI3B"
JIunzel. OnTuyeckas cuia Bubmiorexa OK
68 JE— https://m.edsoo.ru/ff0
b3f2c
. bubnmoreka [JOK
IToctpoenue nzobpaxkeHuil B
69 — https://m.edsoo.ru/ff0
b444a
70 |Jlabopamopnas paboma Ne9 bubnuorexa [IOK
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"Onpedenenue ¢okycroco
paccmosanus u ONMUYecKou
cunvl cobuparoweit aunzol"

https://m.edsoo.ru/ff0

b4206

71

VYpox-koHpepeHuus
"OnTuueckue JUH30BBIE
npubops"”

bubmuoreka [JOK
https://m.edsoo.ru/ffOc

Oa7e

72

I'na3 xak onrTnueckast CHCTEMA.
3penue

bu6mmoreka [{OK
https://m.edsoo.ru/ff0

b4684

73

Ypok-koupepermus "eexTs
3penus. Kak coxpanurts 3peHue"

74

Pasnoxxenue 6enoro csera B
cnektp. OnbiTel HproTOHA.
CrnosxeHune CeKTpaIbHbIX
uBeToB. [{ucnepcus cBera

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc

0f4c

75

Jlabopamopmuas paboma Nel()
"Onvimol no pasnoscenuio
benozo ceema 6 cnekmp u
80CNPUAMUIO YBema NPeoMenos
npu ux HabOeHUU Yepes
yeemosuvle urbmpot”

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

0e2a

76

Ypok-npaktukyM "BosiHOBBIE
CBOICTBa CBETA: TUCIEPCHS,
uHTephepeHius u qudpakuus”

77

Omnbrter Pesepdopna u
TUTaHeTapHas MOJEIh aToOMa

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

12a8

78

[Toctrynatel bopa. Mogens
atoma bopa

79

Hcnyckanue u norjouieHue
cBeTa aToMoM. KBaHTBHI.
JluneiuaThie CIIEKTPHI

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

144c

80

Ypok-npaktukym "Habmronenue
CHEKTPOB UCITyCKaHUs"

bubnuoreka [JOK
https://m.edsoo.ru/ffOc

1550

81

PagnoakTUBHOCTE U €€ BUIBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOc

1672

82

CTpOGHI/IC ATOMHOT0 dapa.
HYKJ'IOHHaSI MOACIb

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

18ac

83

PannoaktuBHBIE TpeBpalieHUsI.
30TONEI

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

1al4

84

Pemienue 3aga4d mo reme:
"PagnoaKTUBHLIE
npespameHus”

bubnmnoreka [JOK
https://m.edsoo.ru/ffOc

1b4a



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a

85

IIepuon nomypacnana

VYpox-koHpepeHuus

bu6mmoreka [{OK

86 |"PammoakTuBHBIC M3Ty4CHUS B https://m.edsoo.ru/ffOc
MpUpoJIe, MEAUIMHE, TEXHUKE" 2126
SnepHsle peaky. 3aKOHbI bubnunorexa [JOK
87 | coxpaHeHHS 3apsI0BOTO U https://m.edsoo.ru/ffOc
MacCOBOTO YHCET 1c58
DHeprusi CBSA3U aTOMHBIX SIJIEP. bubmorera [TOK
88 https://m.edsoo.ru/ffOc
CBsi3b MacChl U SHEPTUU 1d7a
89 Pemenue 3agau no reme
"SAnepubie peakiuu"
Peakiiuu cuHTE3a M JACTICHUS bu6mmoreka [{OK
90 | smep. McTouHMKHN SHEPTUU https://m.edsoo.ru/ffOc
CoJHna 1 3BE3 1e88
Ypoxk-koudepennus "AnepHas
01 sHepreTuka. JlencTBus
PaIMOaKTUBHBIX H3TyYCHUHN Ha
YKUBBIE OPraHU3MBbI"
[ToaroroBka Kk KOHTPOJBHOMN
pabore 1Mo Teme bubmuortexa [JOK
92 | "DieKTpOMarHuTHOE TOJIe. https://m.edsoo.ru/ffOc
DNeKTPOMarHUTHbIE BOJHBI. 223e
KBanToBbIe siBieHUS"
KonTpoabHas padora Ne3 no
TeMe ""DIIEKTPOMATHUTHOE
93 | mojie. DJIeKTPOMarHUTHBIE
BOJIHbI. KBaHTOBBIE
siBJIeHus "
[ToBTOpEHME, 060OIICHNE. bubnuoreka [JOK
94 | JIaGoparopHbIie pabOTHI TIO https://m.edsoo.ru/ffOc
Kypcy "B3aumopeiictBue Ten" 245a
[ToBTOpEHME, 00OOIICHNE.
Pemenue pacueTHbIX U bubmotera [JOK
95 https://m.edsoo.ru/ffOc
KaueCTBEHHBIX 33/1a4 110 TeMe 2579
"TemnoBsie nmpouecch” -
[ToBTOpeHue, oboOIIeHNE.
Pemenue pacueTHbIX U bubmotera [JOK
96 https://m.edsoo.ru/ffOc
KaueCTBEHHBIX 3a/1a4 110 TeMe 9229
"KIIJI TerIoBsIX aBurarencii” T
IToBTOpEeHue, oboOIIeHNE.
Pemenue pacueTHbIX U bubmotera [JOK
97 https://m.edsoo.ru/ffOc
KaueCTBEHHBIX 3a/1a4 110 TeMe 2b30
"KII/I anexkrpoycTaHoBOK" -
[ToBTOpEeHue, 06001IEeHNE. bubmorexa [JOK
98 https://m.edsoo.ru/ffOc

Jlabopamopnas paboma Nel 1

2c52



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52

no xkypcy "Ceemosvie signenus"

IIpome:xyTouHast bubnunorexa [JOK
99 | arrecrauus. Utorosas 1 0 https://m.edsoo.ru/ffOc
KOHTPOJIbHasA padoTra 2d6a
[ToBTOpenue, oboOIIeHNE. bubmuoreka [IOK
100 | PabGora c TekcTaMu 1O TeMe 1 0 https://m.edsoo.ru/ffOc
"Konebanus 1 BOJIHBI" 2e82
[ToBTOpEHue, 06001IEHNE. bubnuorexa [JOK
101 | PabGora c TekcTaMu 1o TeMe 1 0 https://m.edsoo.ru/ffOc
"CBeTOBEIC ABJICHHS" 3044
[ToBTOpEeHue, 06001IEHNE.
102 Pabora ¢ Texcramu 1o Teme 1 0
"KBanToBas u aaepHas
¢uzuxa"
OBHIEE KOJIMYECTBO YACOB 102 97

[10 ITTPOI'PAMME



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

A.B.IN€permkun, ®Pusmka. 7 xinace. M.:JIpoda,2017
A.B.I€permkun, Pusmka. § xinace. M.:JIpoda,2019

A.B.ITéppimkun, E.M.I'yrauk. ®usuka. 9 knace. M.:/Ipoda,2019
METOJNYECKHUE MATEPHAJIbBI IJIAA YYUTEJIS

1. llepoiikun A.B., I'yrHuk E.M. ®@u3suka. 7 knacc. — M.: JIpoda, 2017

2. ®uzuka. Tectsl. 7 knacc (aBropsl: H. K. Xannanos, T. A. XanHaHOBa).

3. ®usuka. CamocTosTeIbHBIE U KOHTPOJIbHBIE paboThl. 7 Kiacc (aBTophl: A. E. Mapon, E. A. Mapon). — M.:
Hpoda, 2016

4. ®dusuka. [{unaktuueckue marepuansl. 7 kiacc (aBTopel: A. E. Mapon, E. A. Mapon). — M.: [Ipoda,

5. ®usuka. [lnarnoctuueckue padbotel. 7 kinace (aBropsl: B. B. [llaxmarosa, O. P. llledep). — M.: Ipoda,

6. ®usuka. COOpHHUK BOIIPOCOB U 3aj1a4. 7 kiaace (aBTopel: A. E. Mapow, E. A. Mapon, C. B. TTo3owckun). —
M.: Ipoda, 2017

7. A.B.Il€peimkun, ®usmka. 8 kmacc. M.:[lpoda,2019.

8. B.N.JIykamuk. CoopHuk 3ama4 1o ¢pusuke. 7-9 xkmacc. M.: IIpoceemenne,2007.

9. A.B.Il€ppimkun, E.M. I'yrHuk ®@usuka. 9 xinacc. M.:JIpoda,2019.

10. B.N.JIykammk. COoopHUK 3a1a4 1o pusuke. 7-9 xnacc. M.: IIpocsemienne,2007

Marepuan KOMIUIEKTa IOJHOCTBIO COOTBETCTBYeT llpumepHoOi mporpamme 1o (u3HKe OCHOBHOTO OOIIEro
oOpa3zoBaHus, 00s13aTEIBHOMY MUHUMYMY COJICPKaHHsI, PEKOMEHI0BaH MUHUCTEPCTBOM 0Opa3oBanus PO.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/






