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MNOSACHUTEJIBHAS 3AIIMCKA

ITporpamma no ¢u3uke Ha ypoBHE OCHOBHOI'O OOILEro oOpa3oBaHMs COCTABICHA HA OCHOBE
NOJOXKEHUH U TpeOOBaHUH K pe3ysbTaTaM OCBOEHHUS Ha 6a30BOM ypOBHE OCHOBHOM 0Opa3oBaTebHON
nporpammel, npezactasieHHbx B ®I'OC OO0, a Taxxke ¢ yuérom ¢denepanbHoi paboueil mporpaMmbl
BocriuTanus U Konnenmuu npenogaBanus yaeoHoro npeamera «DU3uKay.

[TporpamMma no ¢u3uke Ha ypoBHE OCHOBHOIO OOILEro oOpa3oBaHMsI COCTABJICHA HAa OCHOBE
MOJIO’KEHUH 1 TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeIbHON
nporpaMmel, npeacraBieHHbIXx B PI'OC 00O, a takxe ¢ yueToM (enepanbHOi paboyei porpaMMel
BOCIIMTaHMS U KOHLEMIMU IIpernojaBaHus yueoHoro npeamera «Dusnkay.

Coneprkanue mporpamMmbl M0 (U3MKE HANpaBiIeHO HAa (HOPMUPOBAHHE ECTECTBEHHOHAYYHOH
IPaMOTHOCTH OOYYalOMIMXCsI M OpPraHM3alMI0 U3ydeHHs (U3MKH Ha AEATENIbHOCTHOW OCHOBe. B
nporpaMMme no (U3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4€OHOIO MpeAMeTa B pealn3aluu TpeOOoBaHMi
OI'OC OO0 k niaaHupyeMbIM JIMYHOCTHBIM M METalpeIMETHBIM pe3yibTaTaM OOydeHHus, a TaKxke
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX y4EOHBIX NMPEJAMETOB HAa YPOBHE OCHOBHOI'O OOIIETro
o0pa3oBaHHUsl.

[Iporpamma 1o (Qu3MKe YCTaHABIMBAET paclpeiesieHne y4yeOHOro Marepuaiga Mo Trojam
o0yueHus (1o Kiaccam), IpeylaraeT NPUMEPHYIO MOCJIEI0BATEIbHOCTh U3YUEHUSI TEM, OCHOBAaHHYIO
Ha JIOTMKE Pa3BUTHsI IPEIMETHOIO COJIEPKaHMSI U yUeTe BO3PACTHBIX OCOOEHHOCTEH 00yUarommxcs.

[IporpamMma 1o ¢usuke pazpaboraHa ¢ IENbI0 OKa3aHHUS METOAMYECKON TOMOIIM YYUTEI0 B
CO3JIaHUM paboyeil MPOrpaMMBl 10 Y4eOHOMY IIPEIMETY.

dusmnka SBIAETCS CHUCTEMOOOPA3YIOIIMM JJIsi E€CTECTBEHHOHAYYHBIX YUEOHBIX IIPEAMETOB,
MIOCKOJIBKY (PM3UYECKHE 3aKOHBI JIE)KAT B OCHOBE IIPOLIECCOB W SIBJICHUH, HM3y4aeMbIX XHWMHEH,
Ouonorueii, acrpoHomueit u pusnueckot reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY
MHpa, IPeOoCTaBIseT Haubosee siCHble 00paslibl IPUMEHEHUsT Hay4YHOr'0 METOJa MO3HaHUs, TO €CTh
croco0a MoTydeH sl JOCTOBEPHBIX 3HAaHUH O MHpE.

OnHa 3 TTIaBHBIX 33/1a4 PU3NYECKOro 00pa3oBaHUs B CTPYKTYpE 00IIero 00pa3oBaHUs COCTOUT
B (DOPMHUPOBAHUY €CTECTBEHHOHAaYYHOU I'PaMOTHOCTH U HHTEpeca K Hayke y 00y4aroIuxcs.

W3yuenne ¢uzuku Ha 0a30BOM YpOBHE HpEANojaraeT OBJIAJACHHUE  CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOIINMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

® HAy4YHO OOBSACHATH SABJICHMUS,

® OLIEHUBATh U NOHUMATh OCOOEHHOCTH HayYHOI'O HCCIIEI0BaHMS;

® UHTEPIPETUPOBATH JAaHHBIE M HCIONb30BAaTh HAy4YHbIE JOKA3aTENbCTBA IS IONYyYCHMS

BBIBOZIOBY.

[lenu uzyyenus GpU3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs ONPEAETICHbI B KOHLEIINH
npenogaBanus ydeOHoro mpeamera «®du3mka» B 00pa3oBaTENBHBIX OpraHM3anusx Poccuiickoi
®denepanny, peaau3yrouX OCHOBHbIE 0011€00pa3oBaTeNbHbIE IPOrPAMMBI.

Llenu u3ydyenus GU3MKU:

e [puoOpeTeHHe MHTEepeca U CTPEMJICHHsS OOYy4yaroIMXCs K Hay4YHOMY H3YUCHMIO MPHUPOJIB,

pa3BUTHE WX WUHTEIUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TPEACTaBICHMH O HAayyHOM MeTole TIO3HaHUS U (OpPMHpPOBAHUE
UCCIIEIOBATEIbCKOIO OTHOLIEHUSI K OKPY>KAIOIIUM SIBJICHUSIM;

e (opmMHpOBaHHE HAYyYHOIO MHPOBO33PEHHUS KaK pe3yjabTaTa H3Y4EHUS OCHOB CTPOEHUS
MaTrepud U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opmHpOBaHUE MPEACTABICHUI O POIU (PU3UKHU VI PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHIA;



® Dpa3BUTHE TMPEACTaBICHUM O BO3MOXHBIX cepax Oyaymeid mnpodeccuoHaNbHOM
JESATEIILHOCTH, CBS3aHHOW ¢ (DM3UKOM, MOATOTOBKA K JAJBHEUIIEMY OOYYCHHIO B JTOM
HaTPaBIICHUU.
JlocTikeHne 3TUX 1eJIel TporpamMmebl 1Mo (pU3MKe Ha yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
00ecreunBaeTcsl pelieHUEM CIEAYIOINX 3a/1ay:
e puoOpeTeHue 3HaHUM O JUCKPETHOM CTPOEHUM BELIECTBA, O MEXAHMYECKUX, TEIUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
e MpuoOpeTeHHne YMEHHUH OMHCHIBATh U OOBSICHATH (PU3MUECKUE SIBICHUS C HCIOIb30BAaHUEM
MOJTYYECHHBIX 3HAHUM;
® OCBOGHHME METOJOB pEIICHHUS MPOCTEHIIMX pacueTHBIX 3aJad C HCIOJIb30BaHUEM
buznueckux Mojesnei, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a]1au;
® pa3BUTHE YMEHUU HaOOaTh NPUPOIHBIE SBJICHUS W BBINOIHITH OMBITHI, JaOOpaTOpHbIE
pabOTBl U OKCIIEPUMEHTAIBHBIE MCCIEAOBAHUSA C HCIOJIB30BAHUEM M3MEPUTEIbHBIX
puOOpOB;
® OCBOGHHME TpUEeMOB paboTel c wuHPopMmanuel (GU3NUECKOro Ccoaep>KaHus, BKIHOYAs
MH(OPMAIUIO O COBPEMEHHBIX JOCTH)KEHUAX (PU3MKH, aHAJIU3 U KPUTHYECKOE OLICHUBAHUE
uHpOpMaLUY;
® 3HAKOMCTBO cO chepamu mpodeccroHaIbHON IEesITeNbHOCTH, CBSI3aHHBIMU C (DU3UKOW, U
COBPEMEHHBIMH TEXHOJIOTUSIMUA, OCHOBAaHHBIMH Ha IOCTIXKCHHSIX (PU3NUECKON HAYKHU.
OOmiee ynMca0 YacoB, PEKOMEHIOBAHHBIX sl M3y4YeHUs (U3MKKA Ha 0a3oBOM ypoBHe, — 238
JyacoB: B 7 Kiacce — 68 vacoB (2 yaca B Heziento), B 8 kiacce — 68 yacoB (2 yaca B Hezlelro), B 9 kiacce
— 102 Jaca (3 qaca B HEJIEII0).

[Ipennaraemslii B mporpaMme 1o (u3uke nepedeHb 1a00paTOpHBIX paboT M OMBITOB SIBISETCS
pEKOMEH1aTeNNbHbIM, YUYUTENb JIelaeT BbIOOp MpU MPOBEACHHUU J1a0OpaTOPHBIX PabOT U OMBITOB C
Y4ETOM HWHAMBHUIYaJIbHBIX OCOOCHHOCTEH OOYydYarOIIMXCs, CIHCKAa SKCIEPUMEHTAIBHBIX 3aJaHHH,
MpeiaraéMbIX B paMKaxX OCHOBHOT'O FOCYAapCTBEHHOr0 SK3aMeHa 1Mo (PU3UKe.

COJAEP/KAHUE OBYUYEHMUSA

7 KJIIACC
®Du3nka v eé poJib B IO3HAHUM OKPYKAKOUIEro MUpA.

®usuka — Hayka o npupoze. SBneHus npuponbl. PuU3NUECKHE SBICHUS. MEXaHUYECKHUE,
TEIUIOBBIE, DJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckne BeauuuHbl. UM3mepenue ¢Qusmueckux BenuuuH. Pusnueckue NpUOOPHI.
ITorpemnocTs u3Mepenuit MexayHapoaHasi CUCTEMa €IUHMLI.

Kak ¢usmuka u npyrue ecrecTBeHHbIE HAyKH M3y4aroT Hpupoay. EcTecTBeHHOHayuHBIH METO[
MO3HaHMs: HaOIIOJIeHNE, MOCTAaHOBKA HAyYHOrO BOIPOCA, BBIABM)KEHHE TUIIOTE3, SKCIIEPUMEHT IO
MPOBEpPKE THUMOTE3, OOBsICHEHHE Habmrogaemoro sBieHus. Onucanue (QU3NYECKUX SBICHUN C
MIOMOILIBIO MOJEINIEN

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. Ouzuyeckue npuOOpsl U MpoLeaypa HNPSMBIX H3MEPEHHUH AaHaJIOrOBBIM M IU(PPOBBIM

npudopom.

Jlabopamopmuvie pabomot u onvimul.

1. Onpenenenue 1eHbI JeISHUS LIKAJIbl U3MEPUTENBHOTO MTpHOOpa.



N3mepenne paccTosiHUM.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Onpenenenue pasMepoB MalbIX TEIl.
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U3mepenune TemmepaTyphl IpU IOMOIIM KMJIKOCTHOIO TEepMOMETpa U JaTyuka
TEMIEPaTYypPHI.
6. IlpoBemenue wuccrneAOBaHUS 1O TIPOBEPKE THUIOTE3bl: JAIBHOCTh TMOJNETA IIApHKa,
MYLIEHHOT'0 TOPU30HTAIIBHO, TEM OO0JbIIIE, YeM OOJbIlIe BHICOTA ITyCKa.
ITepBoHa4ya/ibHBIC CBeICHUS O CTPOCHHH BelllecTBa.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, T0Ka3bIBAIOLIME TUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBuxenue uactun BemiecTBa. CBs3b CKOPOCTHM JBMJKEHUS YAcTULl C TEMIIEpaTypoil.
bpoynoBckoe mgBmxkenue, nuddysus. BzaumopeiicTBue dYacTUIl BeIIeCTBA: TMPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperaTHbl€ COCTOSIHUS BEILIECTBA: CTPOEHUE I'a30B, KHUAKOCTEN U TBEPABIX (KPUCTATUINYECKUX )
Ten. B3auMoCBA3bp MeEXAy CBOMCTBAaMHM BEUIECTB B pa3HBIX arperatHbIX COCTOSHUSX M HUX
ATOMHOMOJIEKYJIIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHhIX COCTOSIHUM BOABI.

Hemoncmpavyuu.

1. HaGmonenue 6pOyHOBCKOTO JTBUKEHHUS.

2. HabGmronenue nuddy3un.

3. HabOmionenue siBieHUi, OOBACHSAIOUIMXCS TPHUTSDKCHHEM WM OTTAJIKMBAHHEM YaCTHIL

BEILECTBA.

Jlabopamopnuvie pabomul u onvimel.

1. OueHnka quamerpa aToMa METOAOM PSIIOB (C UCIONIb30BaHUEM (oTorpaduii).

2. OmbIThl IO HAOIOICHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKESHUSI.

JIBMKeHHe U B3aUMOACHCTBHE TeJl.

Mexanudeckoe aBUKeHHE. PaBHOMepHOe M HepaBHOMepHOe ABuxkeHue. Ckopoctb. Cpenusis
CKOpPOCTb IPU HEPAaBHOMEPHOM JIBUKEHUU. PacueT myTu u BpeMeHH IBUKEHUSI.

SBnenue uHepuUHU. 3aKOH MHEpUMU. B3aumozneicTBue Tl Kak IPUUMHA U3MEHEHUS CKOPOCTH
JIBWKEHUs Ted. Macca kak Mepa uHepTHocTH Tena. [lmoTHocts BemectBa. CBs3b IUIOTHOCTH €
KOJINYECTBOM MOJIEKYJ B €IMHUIIE 00beMa BELIECTBA.

Cuila Kak XxapakTepucTuka B3aumojeiicTBusa Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CUJIBl C MOMOIIBIO JUHAMOMETpA. SIBJI€HUE TATOTEHHS M cuila TskecTu. Cuila TSKECTH Ha JAPYTrHX
mwianerax. Bec Tenma. HeecomocTth. ClioKeHHE CHJI, HAalpaBiICHHBIX [0 OHOW MPSIMOM.
PaBnogelictByromas cuit. Cuna tpenus. TpeHue cKonbXeHUs U TpeHue Nokos. TpeHue B npupoze u
TEXHUKE.

Hemoncmpayuu.

HabGnroeHue MexaHn4ecKoro IBUKEHUS Tea.

N3mepenrie cCKkopoCTH NPSIMOJIMHEWHOTO JBUKEHUS.
Halnronenue siBeHns HHEPIIUHU.

HabGroenue n3MeHeHus CKOPOCTH TIPU B3aUMOJCHCTBUHU Tell.
CpaBHeHHE Macc 10 B3aUMOJICUCTBUIO TEJ.

ok whE

CrnoxeHue cujl, HalpaBJIEHHbIX 110 OJHON MPSIMOH.
Jlabopamopmuvie pabomot u onvimul.



1. OmpeneneHurie CKOPOCTH pPABHOMEPHOI'O JBMKEHHS (IIapuka B JKUJIKOCTH, MOJENU
AJIEKTPUYECKOTI0 aBTOMOOMIIS M TaK Jajee).

2. OmpezneneHue cpenHEd CKOPOCTH CKONbXKEHUS Opycka WM IIapuka IO HaKIOHHOM
MJIOCKOCTH.

3. OrmpeneneHue MIOTHOCTH TBEPOTO TeTA.

4. OmnbIThl, OEMOHCTPHUPYIOIIME 3aBUCHUMOCTh paCTsDKEHUS (IedopMaluu) NPYKUHBI OT
MIPUIIOKEHHOW CHJIBI.

5. OmnbIThl, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBKEHHS OT Beca Tela U
XapaKkTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBJjieHre TBEPABIX TeJl, dKUAKOCTEN U ra3oB.

JaBnenne. CriocoObl yMEHBUIEHUMS] M yBEIWYEHUs JaBicHUs. JlaBieHue rasza. 3aBUCUMOCTb
JaBJICHUS raza oT o0bema, Temmeparypbl. [lepenaya naBineHUs TBEpAbIMH TelaMU, >KUIKOCTSIMHU U
razamu. 3akoH [lackans. [TneBMaTHueckre MamMHbI. 3aBUCUMOCTD JIaBJICHUS KUIAKOCTU OT ITyOHHBI.
I'unpocratrueckuit mapanokc. CooOmatromiecs cocyasl. I napaBiuyeckre MEXaHU3MBI.

Atmocdepa 3emnu u atmocdepHoe naBneHue. [I[puduHbI CyecTBOBaHUS BO3AYIITHON 000I0YKH
3emumn. Omwbit Toppuduermu. M3mepenune atrmocdepHOro AaBieHUS. 3aBUCUMOCTH aTMOCHEpPHOro
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11t n3MepeHus aTMOCepHOro AaBICHHS.

JleiicTBHE KUIKOCTH U Ta3a HA MOTPY>KEHHOE B HUX Telo. BelTankuBarorias (apXxuMe10Ba) CUia.
3akoH Apxumena. [InaBanue ten. Bo3nyxomiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbH JABJICHUS T'a3a OT TEMIIEPaTyphl.

[lepenava naBieHUs KUAKOCTHIO U Ta30M.
Coolmraromuecs COCyIpl.

I'mapaBamyeckuii mpecc.

[IposiBneHune nelcTBUs aTMOCHEPHOTO JIABIICHUS.
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3aBUCHMOCTh BBITAJKUBAIOIIEH CHJIBI OT 00BhEMa MOrPYKEHHOW YacTH TelNa W IJIOTHOCTU
JKUJIKOCTH.

~

PaBeHCTBO BBITAIKUBAIOIIEH CUIIbI BECY BHITECHEHHOW KUJKOCTH.
8. VYcnoBue miuaBaHMs TeN: IUIaBaHME WJIM MOTPYXKEHHUE TENl B 3aBUCHUMOCTU OT COOTHOIICHHUS
MJIOTHOCTEN TeJa U KUIKOCTH.
Jlabopamopnuvie pabomel u onvimel.
1. HUccnenoBaHue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOrPYKEHHON B KHUIKOCTh YaCTH
Tena.
2. OmnpeneneHue BHITAIKHBAIOIICH CHJIBI, IEHCTBYIOIICH Ha TEJIO, TOTPYKEHHOE B KUIAKOCTb.
3. TIpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOIICH CHIIBI, IEHCTBYIOMICH HA TEJIO B KUAKOCTH, OT
Macchl Tena.
4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCMOCTh BBITAJIKMUBAIOIIEH CUJIBI, JEHCTBYIOLIECH Ha TEJO B
KHUJIKOCTH, OT 00bEMA MOrpyKEHHOM B KHUJIKOCTh YaCTH TeJa U OT IIIOTHOCTH JKUIKOCTH.
5. KoHcTpyupoBanue apeomerpa WM KOHCTPYHUPOBaHWE JIOIKM M ONpejelieHue eé
Ipy30I10ABbEMHOCTH.
PaGora u MOIIHOCTB. DHEpPIUs.
Mexanudeckast pabota. MOIIHOCTb.
[IpocThle MexaHH3MBbI: pblyar, OJOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBmio paBHOBecus phlyara.
[IpumeneHne npaBuiia paBHOBECHsl pblyara K OJIOKy. «3010Toe mpaBuiio» Mexanuku. Koadduuuent
none3noro aerctBus (nanee — KI1/) mpocteix Mmexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.



Mexanunueckas sHeprust. Kunernueckas u notreHuuanpHas sHeprus. [IpeBpaienne onHoro Buia
MEXaHUYECKOM SHEPTUu B IPYroi. 3aKOH COXpAaHEHU S SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl MPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomot u onvinl.

1. Omnpenenenrie pabOThI CUITBI TPEHHUSI P PABHOMEPHOM JIBHKEHHUH Tella IO TOPU30HTAIBHOM
MTOBEPXHOCTH.

2. HWccnenmoBanue yclaoBHiA paBHOBECHS phlyara.

3. WMsmepenwne KII/| HakTOHHOM TIJIOCKOCTH.

4. V3ydyeHue 3aKOHA COXPAHECHMSI MEXaHUUECKOW SHEPTHH.

8 KVIACC

TenyoBble sIBJEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETHYECKOM TEOpuU CTpOeHusi BemiectBa. Macca u
pa3Meppl  aTroMOB U MoJieKyJd.  OmnbIThl,  MOATBEP)KIAIOIIME  OCHOBHBIE  IOJOKEHUS
MOJIEKYJISIPHOKMHETUYECKOU TEOPHUH.

Mopnenu TBEPAOro, XUAKOTO W Ta3000pa3HOr0 COCTOSHUM BemecTBa. Kpucramnwmdeckue u
amopdubie Tenma. OObSICHEHHUE CBOWCTB T'a30B, JKUJIKOCTEH M TBEPIBIX TEJI HAa OCHOBE ITOJIOKECHUU
MOJIEKYJIIPHO-KHHETUYECKON Teopuu. CMauyuBaHUE W KalWULIPHBIC sIBJICHUA. TeIIoBoe paciimpeHue
U CKaTue.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOI'O JIBMXKEHHS 4acTull. BHyTpeHHss
sHeprus. CriocoObl U3MEHEHHUS] BHYTPEHHEH IHEPryuu: TEIUIonepenada U CoBepIieHrue padboTel. Bumas
TEIUIONEPEIaYu : TEILUIONPOBOAHOCTh, KOHBEKIIUS, U3TyYEHHUE.

KonmuyectBo TemaoThl. YIeabHas TEIIOEMKOCTh BeElIECTBA. TemIo000MEH M TEIIOBOE
paBHOBecue. YpaBHEHHE TerioBoro Oananca. [lmaBmeHue u OTBepJEBaHUE KPUCTALITUYECKUX
BEILECTB. YAenbHas TeruioTa miasiieHus. [lapoobpasoBanue u konaeHcamus. VMcnapenune. Kunenue.
VYiaenpHas TeioTa mapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATyphl KHUIIEHUS OT aTMOc(hepHOro
JTaBIICHUS.

Bnaxnocts Bo3myxa.

DHeprus TOrMBa. Y IeJbHas TEMI0Ta CropaHusl.

[Tpunnmmner pabote! TemioBbix Asuratenei KI1J[ remmoBoro nuratens. TerioBsie qBUTaTeny u
3al[UTa OKPYKAIOLIEH CpeIbl.

3aKOH COXpaHEHUs M TPEBPAICHUS YHEPTUH B TEIJIOBBIX MTPOIIecCcaXx.

Hemoncmpayuu.

Habmtoienne OpoyHOBCKOTO TBUKEHHUSL.

Habmonenune nuddysuu.

HalGnronenue siBneHni cMauyMBaHUS M KaTUJUIIPHBIX SIBICHU.

HabmroieHne TerioBoro paciimpeHus Tell.

N3meHenne naBneHus ra3a npu H3MEHEHUH 00béMa U HarpeBaHWU WJIH OXJIAKICHUH.
[IpaBuna nuamepeHus: TeMnepaTypsl.

Bupel remionepenaym.

OxnaxxJIeHre Py COBEPIICHUN PaOOTHI.

© oo No bk owdE

HarpeBanue npu coBepiieHnH pab0oThl BHEIIHUMH CUJIaMH.
10. CpaBHEHHUE TEIUIOEMKOCTEH PA3IMYHBIX BEIECTB.
11. HaOroneHue KUIeHUs.



12. HabGmroieHue mocTosTHCTBA TEMIIEPATyPhI MPH TIIaBJICHUH.

13. Monenu TerIoBhIX JBUTATEIICH.

Jlabopamopuwvie pabomost u onvimul.

OnbITHI IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHHUSL.

OnbITHI O BRIpAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbIThl IO HAOMIOIEHHUIO TEIUIOBOI'O PACHIMPEHMSI Fa30B, )KUKOCTEH U TBEPABIX TeEIl.
Omnpenenenue AaBlieHUs BO3yxa B OaJUIOHE MITPHIIA.

O s N e

OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JAaBJICHUS BO3/IyXa OT €ro 00béMa U HarpeBaHUS
WJIU OXJIQKJCHUS.
6. IlpoBepka THUIOTE3bl JIMHEHHOW 3aBUCUMOCTH JUIMHBI  CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TeMIEPaTypHI.
7. HalOmroneHue u3MeHeHUs: BHYTPEHHEH YHEPruu Tela B pe3yibTare TeIuionepeaayu u padboTsl
BHEIIIHUX CHII.
8. MHccnenoBanue sBIEHHS TEIIOOOMEHA NMPU CMEIIMBAHUN XOJIOJHON U ropsiueii BOIBI.
9. OmpeneneHue KOMWYECTBA TEIJIOTHI, MOJIYYSHHOI'O BOJOW MPHU TEIIOOOMEHE C HArpeThIM
METAJUTMYECKUM IHTHHIPOM.

10. Onpenenenue yaenbHON TEMJIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mnpoiecca UCIapeHusl.

12. OnpeneneHre OTHOCUTEIHHON BIAXXHOCTH BO3/IyXa.

13. Onpenenenue yaenbHON TETJIOTH TUIABICHUS JIbA.

JJleKTpUYeCKHe H MATHUTHbIE SIBJICHUS.

Onektpuzarus Ten. [[Ba poma aneKTpuUecKuX 3apsaoB. B3ammomelcTBHE 3apsiKEHHBIX TeJl.
3akoH Kynona (3aBUCUMOCTb CHJIbI B3aMMOJICHCTBUS 3apsDKEHHBIX TEI OT BEIMYHMHBI 3apsiioB U
pPacCTOSTHUS MEXKy TEIaMH).

Onektpuueckoe mone. Hanpsok€HHOCTH anekTpudeckoro moisa. [IpuHmMm cyneprno3uiuu
AIIEKTPUYECKUX 0JIeH (Ha KaYECTBEHHOM YpPOBHE).

Hocutenu snexkrpuyeckux 3apsaoB. DJIEMEHTapHbIA 3JeKTpuyeckuid 3apsa. CTpoeHue aroma.
[IpoBOIHUKYN ¥ TUAIIEKTPUKH. 3aKOH COXpPaHEHUS JIEKTPUIECKOTO 3apsia.

DJIEKTPUYECKUM TOK. Y CTIOBUS CYIIECTBOBAHUS AIEKTPUUECKOr0 TOKa. VICTOUHHUKHM MOCTOSTHHOTO
Toka. JIeMCTBUSI AJIEKTPUYECKOr0 TOKa (TEMI0BOE, XUMUYECKOe, MarHUTHOE). DJIEKTPUUECKUN TOK B
JKUJKOCTSIX M rasax.

Onekrpuueckas 1enb. Cuna Toka. DiekTpuueckoe HanpsbkeHue. ConpoTUBIEHUE TPOBOTHUKA.
VYaenbHOe comnpoTuBieHHE BemecTBa. 3akoH Oma g ywactka uenu. IlocmenoBatenbHoe u
napajieIbHOE COSAMHEHUE TTPOBOTHUKOB.

PaboTta ¥ MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jlxoynsi—JleHna. DnekTpuyeckue Lenu U
NnOTpeOUTENH IEKTPUUIECKOM sHepruu B OpITy. KopoTkoe 3aMmbikaHue.

[TocTossHHBIE MarHuThl. B3anMoAeMCTBHE TOCTOSHHBIX MArHUTOB. MAarHuTHOE TOJIE.
MarnutHoe noje 3emMiid U ero 3HaueHwe ajs xKu3HU Ha 3emuie. OnbIT Opcreaa. MarHutHoe mose
3JIEKTPUYECKOro TOKa. [IpuMeHeHne 31eKTpOMarHuToB B TeXHHKE. JleiiCTBME MarHUTHOrO IMOJS Ha
MIPOBOJTHUK C TOKOM. DJIEKTPOJBUTaTEIh MOCTOSHHOTO ToKa. Vcmonp30BaHue 3JIEKTpOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbITEH dapages. SIBnenue 3JIEKTPOMArHUTHOMN WHIYKIUH. IIpaBuno  Jlenna.
Onektporeneparop. CrnocoObl  MOMyYEHHs] AICKTPUYECKON HSHEPruu. DJIEKTPOCTAHIIMU  Ha
BO300HOBJISIEMBIX UCTOUHUKAX SHEPTHUH.

Hemoncmpayuu.
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DeKTpu3anus Tell.

JIBa poa 3JIEKTpUUYECKUX 3aps/I0B U B3aUMOJIECHCTBUE 3aPSIKEHHBIX TEIL.
YCTpONCTBO U ACUCTBUE JJIEKTPOCKOIIA.

DnekTpocTaTuuecKas HHIYKIIHSL.

3aK0H COXPaHEHUS IEKTPUUECKUX 3aps/I0B.

[IpoBOTHUKY U TUBIIEKTPUKH.

MogenupoBaHr€e CHUIIOBBIX JTUHUM SJIEKTPUUYECKOTO MOJIA.

W CTOYHMKH OCTOSIHHOTO TOKA.

JlercTBUA 3JIEKTPUYECKOT O TOKA.

. DNEKTPUUYECKUHN TOK B JKHIKOCTH.

. "a30BbIl pa3psa.

. I3mMepeHne cuiibl TOKa aMIepMETPOM.

. I3mepenne 3eKTpUYECcKOro HaMpsKEHUST BOJIBTMETPOM.

. PeoctaT 1 Mara3uH conpoTHBICHUH.

. B3auMoieiicTBHe MOCTOSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH Pa3€IEHHUs MOJHOCOB MAarHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEH TOCTOSIHHBIX MarHUTOB.
. OnsIT DpcTena.

. MarauTHoOe 1oJjie Toka. DJIeKTPOMarHur.

. [lelicTBME€ MarHUTHOTO MOJI HA IPOBOJHUK C TOKOM.

. DJNIEKTPOABUTATENb ITOCTOSHHOIO TOKA.

. UccnenoBanme sIBJICHUS IEKTPOMArHUTHOW HHTYKIIHH.

. OnpiTel Dapanes.

. 3aBHCHUMOCTh HallpaBJICHUA HHAYKIOXMOHHOI'O TOKa OT YCHOBI/Iﬁ €0 BO3BHMKHOBCHU .
25.

DJIeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomost u onvimul.

IR o

10.
11.
12.
13.
14.
15.
16.

OnbITH 1O HAOTIOACHUIO STIEKTPU3AIUH T HHAYKI[MEH U MPU CONTPUKOCHOBEHUH.
Uccnenoanmne AEMCTBUS AIEKTPUYECKOrO MO HA MPOBOJHUKHU U TUAJIEKTPUKH.

COopka u mpoBepKa pabOThI STEKTPUUECKOH IETH MOCTOSHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIBI TOKA.

N3mepenne u peryampoBaHue HAMPsHKSHHMS.

UccnenoBanrie 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Ye€pe3 PE3UCTOp, OT COMNPOTHUBIICHUS
pE3UCTOpa M HAMPSDKEHUS HA PE3UCTOPE.

OMBITHI, IEMOHCTPHUPYIOLINE 3aBUCUMOCTD JICKTPUUECKOTO COIMPOTUBJICHHS MTPOBOIHUKA OT
€ro JUIMHBI, TUIOUIAIH TOMEPEYHOr0 CEYEHUS U MaTepuara.

[IpoBepka mpaBuia CIOXKEHHUS HAMPSHKEHUW TPU TOCIEI0BAaTeIbHOM COCIMHEHUHU JIBYX
PE3UCTOPOB.

[IpoBepka nmpaBuiia st CUIIbI TOKA IPY MapauieIbHOM COEAMHEHUU PE3UCTOPOB.
Ornpenenenne padOTHI JIEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 PE3UCTOP.

Ornpezenenne MOITHOCTH YJIEKTPUIECKOT0 TOKA, BBIICTIEMOI Ha pe3UCTOpE.

WccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKy, OT HAMPSKEHHS Ha HEil.
Onpenenenne KIIJ[ narpeBaTens.

HccnenoBanye MaroiuTHOTO B3aUMOJICHCTBUS MOCTOSTHHBIX MAarHUTOB.

W3ydeHre MarHUTHOTO OISl IIOCTOSTHHBIX MATHUTOB MIPH UX OObETUHEHUH U Pa3cliCHUH.
HccnenoBanne nelcTBUS 2JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbIThl, AEMOHCTPUPYIOUIME 3aBUCHUMOCTb CHJIbl B3aMMOJEHCTBHUS KaTYHIKM C TOKOM H
MarHuTa OT CHJIBI TOKA U HAlpaBJICHUS TOKa B KAaTYILKE.

18. N3yuenue aelcTBUS MAarHUTHOTO MOJISl HA IPOBOJHHUK C TOKOM.

19. KoHcTpyHpoBaHue U H3y4eHUe paboTHI SJICKTPOIBUTATEIIS.

20. Uzmepenue KI1J] anekTponBUTaTeIbHON YCTaHOBKH.

21. OnpITl 1O MCCIENIOBAaHMIO SBJCHUS OJEKTPOMArHUTHOM WHAYKIHMH: HCCIEI0BaHUE

VM3MEHEHUH 3HAYEHHUs U HAIPABIICHUS WHIYKIIMOHHOTO TOKA.
9 KJIACC

Mexannuyeckue siBJeHHS.

Mexanuueckoe aABMkeHHE. MarepuanpHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHMYEeCKOro  JIBI)KEHMs. PaBHOMepHoe  mpsiMONMHEWHOe  JBWkeHue. HepaBHOMepHoe
npsIMOIMHENHOe BUKeHue. CpeHssl 1 MTHOBEHHAsl CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBUKEHHH.

VYckopenue. PaBHOyckOpeHHOe TMpsiMoiMHEHOe nBHkeHue. CBoOogHoe mnanaeHue. OMbIThI
lNanunes.

PaBHOMepHOE ABMXKEHUE 110 OKpYKHOCTH. [lepnoa u wactora oOpamenus. JInHeitHas u yriioBas
cKopocTH. LleHTpocTpeMUTENIBHOE YCKOPEHHUE.

IlepBriii 3akoH HproToHa. Btopoit 3akon Herorona. Tperuit 3axkoH Herorona. Ilpunumn
CYIIEpPIIO3ULINH CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHUs: CHila TPEHUS! CKOJBXEHUs, CHJIa TPEHHS MOKOs,
JIpYyrue BUJbl TPEHUS.

Cuna TsKECTU U 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpeHHe CBOOOAHOrO mnajeHus. J[BrkeHue
mianet Bokpyr Connua. [lepBas kocmuueckas ckopocTs. HeBeCOMOCTh U neperpy3KH.

PaBHOBecue marepuaibHON TOYKU. AOCONMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Temna C
3aKpEIUIEHHON OChIO BpallleHusl. MOMEHT cuiibl. LIeHTp TsKecTH.

Nmnynee Ttena. M3menenune wummnyinbca. Mmnynbc cuiibl. 3aKOH COXpaHEHUS MMITYJbCa.
PeakTuBHOE IBH>KEHUE.

Mexannueckas pabora u MouiHocTs. Pabota cuit TskecTu, ynpyroctu, Tpenus. CBs3b dSHEpruu
u paborsl. [loTeHnmansHas >HEpPrusi Tena, MOMHSATOrO HaJ MOBEPXHOCTHIO 3emid. [loTeHmmanpHas
SHEprus cxkaroil npyxuHbl. KuHernueckas sHeprus. TeopemMa O KMHETHYECKOW HSHEPTHH. 3aKOH
COXPaHEHUsI MEXaHUYECKON YHEPTUN.

Hemoncmpayuu.

1. HaGmronenue MexaHUYecKOro JBUKEHHS TeJla OTHOCUTEIBHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHHE MyTEH M TPACKTOPHI JBM)KEHUSI OJHOTO M TOTO XK€ TeJIlda OTHOCHUTEIHHO Pa3HBIX
TEJ OTCYETA.

N3mepenre CKopoCTH M YCKOPEHUSI PSAMOIMHENHOT O IBUKEHUSL.
HccenenoBanne Npu3HAKOB PaBHOYCKOPEHHOT'O IBUKEHHUSL.
HabmoieHne MBHKEHUS Tela 0 OKPYKHOCTH.

o ok w

HaGnronenne MexaHn4eckux sBICHUM, MPOUCXOAAIIUX B cucTeMe oTcuéra «Tenexka» npu
e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENBHO KaOMHETa (QU3HUKH.

7. 3aBHCHUMOCTb YCKOPEHUS Tella OT MAcChl TeJIa U IEUCTBYIOLIEH HA HErO CHUJIBI.

8. HabmroneHue paBeHCTBA CHII IIPU B3aUMOJICHCTBUH Tell.

9. H3meHnenwue Beca Tena Mpy yCKOPEHHOM JBIDKEHHH.

10. Ilepenavya umnynbca Ipy B3aUMOJICHCTBUU TEJI.

11. IIpeoGpa3oBaHus SHEPrUM NP B3aUMOJIEHCTBUHU Tell.



12.
13.
14.
15.
16.

CoxpaHeHHe UMITYJIbCa MTPU HEYITPYTOM B3aUMOJCHCTBUU.

CoxpaneHre UMIyJbca Ipu abCOMOTHO YIIPYTOM B3aUMO/ICHCTBUH.

HabGnronenue peakTUBHOTO IBUKEHUS.

CoxpaHeHre MEXaHUYECKOH SHEPTUH NTPU CBOOOTHOM IMaJICHUH.

CoxpaHeHre MEXaHUYECKON 3HEPTUH NP IBUKEHUU Teja M0 JAEHCTBUEM MPY>KUHBL.

Jlabopamopuwvie pabomot u onvimol.

1.
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10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa M JaJIbHEWUIIEr0 PaBHOMEPHOIO JIBUKEHUS IIapuKa
WJIN TCIICKKU.

Ompenenenue cpeaHeld CKOPOCTU CKOJNbKEHUsS Opycka WM JBWKEHMS IIapHKa II0
HAaKJIOHHOM IIOCKOCTH.

OmpeneneHne YCKOPEHHS Tella TMPU PABHOYCKOPEHHOM JBW)KCHHHM TI0O HAKIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IMYTH OT BpPEMEHHM IPU PABHOYCKOPEHHOM JIBM)KEHUHU O€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUIOTE3BI: €CIHM TMPH PABHOYCKOPEHHOM JABM)KEHHUU 0€3 HaudyalbHOM CKOpPOCTH
YT OTHOCATCA KaK pPsAJ HEYETHBIX YUCCII, TO COOTBETCTBYIOIIUEC IMPOMEKYTKH BPEMCHU
OAUHAKOBHI.

HccnenoBanue 3aBUCIMOCTH CUIIBI TPEHHSI CKONBKEHUS OT CHIIBI HOPMAaJIbHOTO JTABICHHUSL.
Onpenenenne kodPPUIIEHTA TPEHUS CKOIBKECHHS.

Omnpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenue paboOThl CUJIBI TPEHUSI P PABHOMEPHOM JBUKEHHUH TeJla IO TOPU30HTAIBHOM
MTOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI  YINPYrOCTH MNpPU NOABEME Tpy3a C HCIOIB30BAaHHEM
HEMOJBUKHOT'O U TIOJIBUYKHOT'O OJIOKOB.

N3ydenne 3aKk0Ha COXpAHEHUS SHEPTUH.

Mexanuuyeckne K0J1e0aHUA U BOJHDI.
KonebaTeabsHoe JBHXKXCHHUC. OCHOBHEBIE XApaKTCPUCTHUKH KoJIeOaHUH: nepuona, 4Yacrora,

amIuinTyna. Matematuyeckuil U NpyKUHHBIN MasTHUKU. [IpeBpaiienue sHepruu npu KonedaTeabHOM

JIBHKCHHU.

33.TYX3IOH_II/I€ KOJIEOaHMSI. BBIH}’)KI[GHHLIe konebanusa. Pe3onanc. MexaHu4YecKHe BOJIHEL.
CBOMCTBa MEXaHHMYECKUX BOJIH. HpO)IOJ'H)HI)IC " TOIICPCUYHLIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH eé

pacrpocTpaHeHusi. MexaHnuecKue BOJHBI B TBEPIOM TeJIE, CECMUYECKUE BOIHBI.
3Byk. ['poMKOCTh 3ByKa 1 BbicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3ByKk U ynbTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue xoneOaHuii Te Moa JSHCTBUEM CUJIBI TSKECTU U CHIIBI YIIPYTOCTH.
2. HaGmronenue xoneGaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaOmroneHne BEIHYXICHHBIX KOJICOaHUH U pe30HaHca.

4. PacnpocTpaHeHHE NPOJOJIbHBIX U MONEPEUHBIX BOJIH (HAa MOAEIN).

5. HaOmroneHne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHYECKHI pe30HaHC.

Jlabopamopuvie pabomost u onvimul.

1. Omnpenenennie 4acTOTHI U MeproIa KoineOaHU MAaTEMaTUYECKOTO MasTHUKA.

2. OmnpeneneHue 4acTOTHI U MIEPHOAA KOICOaHUH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH IEpUOJa KONEOaHUN MOJBEIIEHHOrO0 K HUTU Ipy3a OT JUIMHBI

HUTH.



7.

BHCKTPOMaFHHTHOC moJi€e U 3JJCKTPOMArHuTHbLIEC BOJIHDBI.

HccnenoBanue 3aBUCMMOCTH IIEproia KojaeOaHUH MPYKMHHOIO MasiTHUKA OT Macchl rpy3a.
[TpoBepka HE3aBUCHMMOCTH Tepuoja KojaeOaHWil rpys3a, MOIBEMICHHONO K HUTH, OT MacChl
rpysa.

OnbITHI, IEMOHCTPUPYIOUINE 3aBUCUMOCTh NEPHUO/a KOJ€OAHUN MPYKUHHOTO MasiTHUKA OT
MAaccChl Ipy3a 1 )KECTKOCTH MPYKUHBI.

N3mepenue yckopeHus: CBOOOJHOIO MaIeHHs.

3JICKTpOMaI‘HI/ITHOe I10JIC. 3J’I€KTpOMaI‘HI/ITHBIC BoJHBI. CBOMCTBa OJICKTPOMArHuTHBIX BOJIH.

[IIkana 57eKTPOMarHUTHBIX BOJH. Vcroap30BaHuE 3JIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3U.
DJyieKTpoMarHuTHas nmpupoja ceera. CKopocTh cBeTa. BojiHOBBIE CBOICTBA CBETA.
Hemoncmpayuu.

1. CsaoiicTBa IEKTPOMATHUTHBIX BOJH.

2. BosiHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomot u onvimul.
1. H3yueHHe CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBI0 MOOHIBLHOTO TeledoHa.

CgeToBbI€ ABJICHUA.

JlyueBas monens cera. Mctounuku ceeta. [IpsMonnHeliHOe pacipocTpaHEHUE CBETA. 3aTMEHUS

COJ'IHI_[a n .HYHLI. OTpa)KeHI/Ie cBerta. I1nockoe 3€pKajo. 3akoH OTpaXCHUA CBCTA.

[Ipenomienue cBera. 3akoH mpejomiieHHus cBera. [lojgHOE BHyTpeHHEe OTpaKEHHE CBETa.

Hcnonp30Banue mMOIHOTO BHYTPCHHETO OTPAXCHUA B OITUYCCKUX CBCTOBOIAX.

JInnza. Xog queﬁ B nuH3e. OnTudeckas cucreMa Q)OToannapaTa, MHUKPOCKOIIa U TCJICCKOIIA.

I'ma3 kak onTuyeckas cucreMa. biim3opykoCcTs M 1anbHO30PKOCTb.
Paznoxenue Oenoro ceera B cnekTp. OmbiTel HbtoroHa. CriojkeHHE CHEKTPAIBHBIX IIBETOB.

Hucnepcus certa.
Hemoncmpayuu.
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[IpsamonuHetHOEe pacpOCTpaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300pa’keHN B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

ONOTUYECKUN CBETOBO/I.

Xox mydeid B coOuparomiei JInH3e.

XoJ Ty4del B pacCerBaroLIeH JINH3E.

[Tonyuenue n300pa>keHUN C TOMOIIBIO JHH3.

[Tpunmn neiicTBus goroarnnapara, MUKPOCKOIIA U TEJIECKOIA.

10. Monenb riasa.
11. PaznokeHue Genoro cBeTa B CIEKTP.

12. Tlony4enue Geroro cBeTa Mpy CIOKESHUN CBETA PA3HBIX I[BETOB.
Jlabopamopuvie pabomout u onvimul.

1.
2.
3.

o

HccnenoBanne 3aBUCUMOCTH yIJIa OTPaKEHHsI CBETOBOT'O JIy4a OT yriia MajeHusl.

W3yueHne XxapakTepUCTUK N300paKeHUs PEIMETa B TUIOCKOM 3epKasie.

I/ICCJICI[OBaHI/Ie 3aBUCUMOCTH YyrJjia MOPCIIOMJICHHA CBCTOBOI'O Jiyda OT Yyrjla maJaCHus Ha
TPaHMIIEC «BO3TYX—CTEKIION.

[Tonmy4yenune n300pakeHU € TTOMOIIBIO COOMPAIOIIEH JTMH3HI.

Omnpenenenne HOKYCHOTO pacCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.

OMnBITHI TIO PA3TIOKEHHUIO OEITOr0 CBETA B CIIEKTP.



7. OnpIThl IO BOCHPUATHUIO I[BETA IPEMETOB IIPH UX HAOIIOJEHUN Yepe3 LIBETOBbIC (DUIIBTPHI.
KBanToBbIe siBJICHUS.

OmnbiTel Pesepdopna m mmanerapHas moziens atoma. Mozenb atoma bopa. HMcnyckanue u
MIOTJIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEYaThIe CIEKTPHI.

PagnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHne atoMHOro siapa. HykimoHHas
MoJienb aroMHoro sapa. Mzoromnel. PagnoaktusHble npeBpamienus. [lepron momypacnaga aTOMHBIX
A5ep.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsA0BOr0O M MAacCOBOTO YHCEN. DHEPIUsl CBSA3U
aToMHBIX sifep. CBs3p Maccsl U 3Hepruu. Peakuuu cuHTe3a u aeneHus saep. McrouHuMku sHeprum
CoinHna 1 386311,

SInepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIYYCHHI Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3J1y4€HHUS U TOTJIOMIEHUS.
CrieKTphl pa3IMyuHbIX T'a30B.

Crnektp BoOpoOAa.

Habmronenue TpekoB B kamepe Buiibcona.
Pabora cuérurka MOHU3UPYIOIINX U3Ty4CHHUH.

ok wbdE

Perucrpaius uziydeHus npupoIHbIX MUHEPAJIOB U HPOAYKTOB.

Jlabopamopnusie pabomel u onvimel.

1. HaOnroneHue CIUTOMIHBIX M TMHEWYATHIX CIIEKTPOB U3ITY4YEHUS.

2. HccnemoBaHue TpPEKOB: HM3MEPEHHE SHEPrUM YacTULBI 1O TOPMO3HOMY MyTH (IO

dororpadusim).

3. H3mepeHue paaroakTUBHOTO (oHa.

IoBTOPUTEIHLHO-0000IAIOIIMH MOYJIb.

[ToBTOpUTENHEHO-0000IIAOIINI MOIYJIb TPEIHA3HAYEH ISl CHUCTEMAaTH3allMu M 0000IIeHus
NPEIMETHOIO COJEPKAHUS M ONbITa ACATEIbHOCTH, MPUOOPETEHHOTO IMPH H3YYEHHH BCEro Kypca
bu3uky, a Takke Ui MOArOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHY MO (U3HKE Ui
00yJaroluxcsi, BHIOPaBIIMX ATOT Y4EOHBII MpeaMeT.

[Ipy nM3yyeHUM NaHHOTO MOAYJS PEaTU3YIOTCSI U CUCTEMATU3UPYIOTCS BUJIbI IEATEIBHOCTH, Ha
OCHOBE KOTOpBIX oOOecreuynBaeTcs JOCTHKEHUE MPEAMETHBIX W METalpeIMETHBIX IUIaHUPYEMBIX
pe3ynbTaToB 00y4eHHs, (OPMHUPYETCS €CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOEHHE Hay4YHBIX
METO/IOB MCCIICAOBAHUS SBICHUN MPUPOABI M TEXHUKH, OBJIAaJICHUE YMEHUAMHU OOBSICHATH (PU3HUECKHEe
ABJICHUS, TPUMEHAS TIOJyYEHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM UHCJIE KadyeCTBEHHBbIE U
HKCIEPUMEHTAIbHbIE.

[IprHIMNIMAIBHO NEATENbHOCTHBIN XapaKTep AAHHOTO pa3fesa pealu3yercs 3a CYET TOro, 4To
o0yuJaroluecs BHIIOJHSIIOT 33/1aHUs, B KOTOPBIX UM MPEAIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacrno3HaBaThb U HAYYHO OOBSCHATH (U3MUECKUE SBIICHUS B
OKpY>Karollel NpUpPOAE U MOBCEIHEBHON KU3HU;

UCIOJIb30BaTh HAy4yHbIE€ METOAbl HCCIENOBaHHUS (DU3MUECKUX SIBICHUH, B TOM YHCIE JIs
IIPOBEPKU TUIIOTE3 U MOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBACHATh HAy4YHBIE OCHOBBI HauOojee BaXKHBIX JOCTHKEHHUH COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, MPAKTHUYECKOr0 HCIOIb30BAHMS PA3JIMYHBIX HCTOYHUKOB SHEPIMM Ha OCHOBE 3aKOHA
MPEBPALICHHS U COXPAHEHHUS BCEX U3BECTHBIX BUI0B YHEPTHUH.



Kamnaﬂ M3 TEM JJAHHOI'0O MOAYJIA BKIIIOYACT 3KCIICPHUMEHTAIIBHOC HUCCICAOBAHNC 060611[3}0]]_[61"0

xapakTepa. MoJyib 3aBepmiaeTcs MpOBEICHHEM JAMArHOCTMYECKOW M OLEHOYHOH paboThl 3a Kypc

OCHOBHOT0 00111er0 00pa3oBaHuUsl.
IJIAHUPYEMBIE PE3YJLTATBI OCBOEHUSA ITPOI'PAMMLBLI 11O ®U3BUKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUS

N3yuenne (u3MKM Ha YpOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHMs HANpPaBJIEHO HAa JOCTHKEHHE

JIMYHOCTHBIX, METAITPCAMCTHBIX U MMPEAMCTHBIX O6pa3OBaTeJIBHBIX PE3YyIbTATOB.

B pe3yIbTaTC U3Yy4YCHUA (1)I/I3I/IKI/I Ha YpOBHC OCHOBHOI'O 06H.Iel"0 06paSOBaHH5{ y 06yqa}omer0c;1

OyayT cOpMUPOBaHBI CIAEAYIOLIUE TNYHOCTHBIE PE3YIbTAThl B HaCTHU:

1) naTPHOTHYECKOT0 BOCIIUTAHUSA:

- IPOSIBIIEHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (hU3MUECKON HAYKU;
- [IGHHOCTHOE OTHOIIEHUE K TOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpas’kIaHCKOr0 U TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO3HAUMMBIXH 3TUYECKUX
npo0ieM, CBI3aHHBIX C MPAKTHUYECKUM MMPUMEHEHUEM JOCTIKEHUH (pr3nKkw;

- OCO3HAHUC BA)KHOCTHU MOPAJIbHO-3TUYCCKUX IMPUHIHUIIOB B ACATCIILHOCTHU Y‘-IéHOI‘O;

3) 3CTeTHYeCKOr0 BOCIMTAHMS:

- BOCIIPHUSTHE DSCTETUYECKHX KauyecTB (PU3MUECKOM Hayku: €€ TapMOHHMYHOIO TOCTPOEHUS,
CTpOroCTu, TOYHOCTHU, TAKOHUYIHOCTH,

4) 1EHHOCTH HAYYHOI'0 MO3HAHUA:

- OCO3HAHME IEHHOCTU (PU3NYECKONM HAYKH KAaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMH, BAXKHENIIIEH COCTABIIAIONIEH KYJIbTYpPHI;

- pa3BUTHE HAYYHOI JIF0OO3HATEIHFHOCTH, MHTEPECA K UCCIEA0BATEIBCKON IEITEIbHOCTH;

5) popMupoBanus KyJbTypPbI 310POBbSI M IMOIUOHAIBLHOT0 0J1ATONMOJYYHA:

- OCO3HaHWE IIEHHOCTH O€30MacHOro oOpasza XU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
BAXHOCTU MpaBUJI O€30MacHOro MOBEJIEHUS HAa TPAHCIOPTE, HA JOpPOrax, C 3JEKTPUUECKUM U
TCIIJIOBBIM O60py,[[0BaHI/ICM B JOMAIIHUX YCJIOBUAX;

- copMHUPOBAHHOCTh HaBBIKAa pPeQIICKCHH, MPU3HAHUE CBOETO MpaBa HA OMIMOKY U TaKOro ke
mpaBa y Ipyroro 4eioBeKa;

6) TPy10BOr0 BOCIMTAHMSA:

- aKTUBHOE y4YacTH€ B PEIICHUH NPAKTHYCCKUX 3amad (B paMKax CEeMbH, 00pa30BaTEIbHOMN
OpraHu3alyy, ropoja, Kpas) TeXHOJIOTHUECKOW M COLMAIbHON HANpaBICHHOCTH, TPEOYIONIUX B
TOM 4Hclie U GU3NUYECKUX 3HAHUIA;

- UHTEpeC K MPaKTUYECKOMY U3yUeHUI0 TpodeccHil, CBSI3aHHBIX ¢ (PU3UKOIA;

7) 3K0JI0THY€CKOr0 BOCIIMTAHMS:

- OpHEHTAIMs Ha MPUMEHEHHE (PU3MUECKUX 3HAHWUU JUIs PeIIeHUs 3a1ad B 00IAaCTH OKpY’KaroUen
Cpelbl, MIAHUPOBAaHUS TOCTYNKOB W OIEHKM MX BO3MOXKHBIX MOCTEACTBUN I OKpYKarolen
CpeIIbl;

- OCO3HAHHUE TJIO0ATBHOTO XapaKTepa IKOJIOTHISCKUX TPOOJIEM U ITyTEH UX pEIICHUS;

8) ajanTannu K U3MEHSIIOIMMCS YCJIOBHIM COIHAIBHOI U NPUPOIHO cpeabl:

- MOTPeOHOCTh BO B3aUMOJCHCTBHH IMPHU BBHIMOJIHEHUH HMCCIEIOBAHUA M MPOEKTOB (hu3muecKoi
HAIpPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHX;

- IIOBBIIICHHUEC YPOBHMA CBOCH KOMIIETCHTHOCTHU UCpe3 NPAKTHICCKYIO ACATCIbHOCTD,



e - noTpeGHOCTh B (pOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcle (OpMYIHpPOBaTh MU, MOHSATUS,

TUTIOTE3BI O QUBUYECKUX OOBEKTaX U SIBICHUSX;

e - OCO3HaHUe JePUIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 0071acTH (DU3UKU;

¢ - [UIAHUPOBAHUC CBOCTO PA3BUTHA B HpI/IO6peTeHI/II/I HOBBIX (l)I/I3I/I‘lCCKI/IX 3HaHI/II71;

® - CTPCMJICHHUC aHAJIIM3HUPOBATH U BBIABJIATH B3aUMOCBA3U IIPUPOIBLI, O6I_I_IGCTBa N 3KOHOMHKH, B TOM

YHCJIe C UCIIOJIb30BaHUEM (PM3UYECKUX 3HAHUM;

® - OIICHKA CBOMX JCUCTBHIA C Y4ETOM BIIHMSIHHS HAa OKPYKAIOIIYIO CPEIY, BO3MOXKHBIX TTI00ATBHBIX
OCJIEICTBUH.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTrare ocBOEHUS MporpaMMsbl 10 (GU3MKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuatomerocss  Oyayr  chopMuUpoBaHBI ~ MeTanmpeIMeTHbIe  Pe3yJbTaThl,  BKIIOYAIOIINE
MO3HaBaTeNbHbIE YHUBEpPCAIbHbIE Y4eOHBbIE ACWCTBHS, KOMMYHUKATUBHBIE YHUBEpCAJIbHbIC yueOHbIE

NEMCTBUS, pETYIATUBHbIE YHUBEpCAIbHbIE YUeOHbIE EHCTBUS.

ITo3naBaTe/ibHbIC YHHBEpPCAJbHBIC y4eOHbIC 1eliCTBHA

Ba3oBble JJoruuyeckue JeicTBUA:

BBISBIISATh M XapaKTepU30BaTh CYIIECTBEHHbIC PU3HAKU 0OBEKTOB (SIBICHUN);
yCTaHaBJIMBATh CYIIECTBCHHBIH NPH3HAK KIacCHU(UKAIMHM, OCHOBAHUS Uil OOOOIICHHS |
CpaBHEHHS,

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHsI B paccMaTpuBaeMbIX (akrax, NaHHBIX WU
HaOTI0IEHUX, OTHOCSIIUXCA K (PU3NYECKUM SBICHUSM;

BBISBISITh  TIPUYUHHO-CIICAICTBEHHBIC CBSI3W TNPH  W3YYCHUW (DU3HYECKUX SBICHHHA W
MPOIECCOB, J€TaTh BBIBOABI C  HCIONb30BAaHHEM JCAYKTHBHBIX W  HHIYKTUBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3AX (PM3MUECKUX BEIUYHH;
CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelieHus y4eOHOH (u3ndeckoil 3agaun (CpaBHEHHE
HECKOJIbKMX  BapHaHTOB pEIICHHWs, BbIOOp Hambonee MOAXOMIIIETO C  y4ETOM
CaMOCTOSITENTFHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ncciiegoBaTebLCKHE JeHCTBUSA .

UCIIOJIH30BaTh BOIIPOCHI KaK UCCIICI0BATEIbCKUA HHCTPYMEHT ITO3HAHUS;

MPOBOJMTH IO CaMOCTOSTEILHO COCTaBJICHHOMY ILIaHy ONBIT, HECIOXKHBIA (HU3HUCCKUN
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHUE (PU3UIECKOTO SIBIICHUS;

OLICHMBATh Ha NPUMEHHUMOCTb U JOCTOBEPHOCTh HH(OPMAIHMIO, IMOITYYCHHYIO B XOJe
UCCIICJIOBAHUS WJIH SKCIICPUMEHTA,

CaMOCTOSTENILHO (OPMYJIMPOBATh OOOOIICHHS W BBIBOABI IO PE3yJIbTaTaM IPOBEJIEHHOTO
HaOJIIOIEHN, OIBITA, UCCIEIOBAHHUS;

MPOrHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (PU3NYECKHX MPOLECCOB, a TaKKe
BBIJIBUTaTh TPEIOI0KEHHUS 00 MX Pa3BUTHHU B HOBBIX YCJIOBHUSX U KOHTCKCTAaX.

Pa6ora ¢ nundopmanmeii:

OPUMEHATh pa3lWYHbIE METOAbl, HHCTPYMEHTHI M 3alpochl MpH TOHCKE U 0oTOope
uH(pOpMAIH WK JAHHBIX C YI4ETOM NPEUIOKEHHON yueOHOM hU3NUYECcKOoi 3a1auu;



aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh HH(OPMAITUIO PA3IUYHBIX BHIOB
¥ OpM TIpeICTaBICHHUS;

CaMOCTOSITENIFHO ~BBIOMpPATh ONTHUMAJIBHYI (QOpMYy TMpeAcTaBleHUus WHPOpMAIUU U
WJUTFOCTPUPOBATH PEIllaeMble 3a/1a4l HECIOKHBIMHU CXEMaMH, JuarpaMMaMu, HHOH TpaduKoi
M UX KOMOMHAIASIMH.

KoMMyHuKaTHBHBIC YHUBepcaibHble YUeOHbIe NelCTBHUS:

B X0zie 00cykaeHus ydeOHOro mMaTepuasna, pe3yabTaToB JIa0OpPaTOPHBIX PabOT U MPOEKTOB
3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYK/IaeMOW TEeMbI U BBICKA3bIBATh WJICH, HAIICJICHHBIE HA
pelIeHre 3a1a9 U TIOJIepKaHUe OJIaroKenaTeIbHOCTH OOIICHIS;

COIOCTABJIATh CBOM CYXXJEHUS C CYXKJIECHUSMHU JIPYTUX YYACTHHKOB IUANOra, 0OHAPYKUBAThH
pa3IuYre M CXOJICTBO MO3UIIHH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTABIIATH PE3yIbTaThl BBITOJTHEHHOTO (PU3WYECKOTO OIMbITa (IKCIICPHUMEHTA,
UCCIICJIOBAHUS, TIPOEKTA);

MOHUMATh M KCIIONB30BATh MPEUMYIECTBA KOMAaHAHON M WHIUBUAYAIbHOH pabOTHI MpHU
pelIeHnH KOHKPETHON (pU3NYEeCKON MpOoOIeMbl;

NPUHUMATH [EIH COBMECTHOM JIEATEIBHOCTH, OPraHU30BBIBATH JEHCTBUS TIO0 e
JOCTHKEHHIO: PACIpPENesTh PONHU, OOCYXKIaTh MPOLECChl M PEe3ylbTaThl COBMECTHOU
paboThI, 00001IaTF MHEHUS HECKOJIBKUX JIFOICH;

BBITIONHATh CBOKO 4YacTh pa0OThI, JOCTHTas Ka4eCTBEHHOTO pe3yjabTaTa IO CBOEMY
HATPABIICHUIO U KOOPJAUHUPYS CBOH JIEHCTBUS C IPYTUMU YJICHAMH KOMaH/IbI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPHUTEPHUSM, CAMOCTOSTEIBHO
c(hopMyTUPOBAaHHBIM YYaCTHUKAMU B3aUMOICHCTBUS.

PeryasiTuBHBIC yHUBepCcaIbHbIE y4eOHbIE 1eiCTBHA

Camoopranu3anus:

BBISBIIATE NPOOJTIEMBbI B JKM3HEHHBIX M Y4YEOHBIX CHUTYalUsX, TPEOYIOUIMX Ui PELICHHS
(bu3nyecKux 3HaHUM;

OPHEHTUPOBATHCA B PA3IMUYHBIX [TOJXOAAX MPUHATHS peIIeHUH (MHAUBUIYAIbHOE, IIPUHATHE
pellIeHus B IpyIIe, IPUHIATHE PELLICHUI TPYIIION);

CaMOCTOSITENIbHO ~COCTaBJSATh AJITOPUTM pelieHus (U3NYEeCKOM 3ahauyd  WIM IJIaHa
UCCIEeIOBaHUA € Y4YETOM MMEIOLIMXCS PEeCypcoB UM COOCTBEHHBIX BO3MOMKHOCTEH,
apryMeHTHPOBATh IIpeiaraéMble BApUaHThl PELICHU;

JieNiaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIA HHTEJJIEKT:

J1aBaTh aIeKBATHYIO OIICHKY CUTYallu M peAJIaraTh IiaH e€ N3MEHEHMUS,;

OOBSACHATh TPUYHMHBI JOCTIDKEHHS (HEIOCTHMIKCHHUS) DPE3YJbTaTOB JCATENbHOCTH, JaBaTh
OLIEHKY MTPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATENBHOCTh (B TOM YHUCIE B XOJ BBINOJHEHHUS (PHU3MUECKOro
VICCIIEZIOBAaHNS WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBIINXCS CUTYAIHH,
YCTAHOBJICHHBIX OHIMOOK, BOZHUKIINX TPYTHOCTEH;

OLICHUBATHb COOTBCTCTBHUC PE3YJIbTAaTa LCJIIN U YCIIOBUAM;



CTaBUTh ce0sl Ha MECTO APYroro 4eloBeKa B XOJ€ CIIopa WK JAUCKYCCUU HA HAyYHYIO TEMY,
IIOHMMAaTh MOTHUBBI, HAMEPEHHUS U JIOTUKY JPYIoro;

NPU3HABATh CBOE MPABO Ha OUIMOKY MPU pelIeHud (PU3MUYECKHX 3a/1ad WU B YTBEPIKICHHIX
Ha Hay4HBIE TEMBI U TAKOE XK€E MPaBO APYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K koHmy oOydeHus B 7 KJlacce TMpPEIMETHBIE pe3ylbTaThl HAa 0a30BOM YpPOBHE JOJDKHBI
OTpaxaTb C()OPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHS: (U3NYECKUE U XUMHUYECKHE SIBICHUS, HAOIOJCHNE, HKCIIEPUMEHT,
MO/Ie]b, TUTIOTE3a, €AMHULIBI (PU3UUYECKUX BEJIMYUH, aTOM, MOJIEKYJla, arperaTHble COCTOSTHUS
BelecTBa (TBEpIOE, KUAKOE, Traz3000pa3HOE), MEXaHUYECKOEe JIBM)KEHHE (paBHOMEpHOE,
HEpaBHOMEpPHOE, MPSIMOIMHENHHOE), TPACKTOPHs, PAaBHOJACHCTBYOILAS cuia, JedopMarus
(ympyras, miaacTu4eckas), HeBeCOMOCTbh, COOOIIAIOIINECS COCY/IbI;

paznuuath sBieHUS (qud@dy3us, TEIIOBOE IBWKEHHWE YAaCTHI[ BEIIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE [BW)XECHHME, WHEpLUS, B3aUMOJICHCTBUE TEJ, pPaBHOBECUE
TBEPABIX TeNl C 3aKperyIEHHOW OChI0 BpallleHMs], Mepelravya IaBJeHUsS TBEPIBIMH TEIaMH,
KUAKOCTAMU U razamu, artMochepHoe [aBjieHHe, I[UIaBaHWE TeJl, MpeBpalleHus
MEXaHUYECKOW PHEPIMM) MO ONMCAHMIO UX XAPAaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUecKoe SBICHHE,

pacrno3HaBaTh MPOSIBICHNE U3YUCHHBIX (PU3NYECKUX SBIICHUN B OKPYXalOIIEeM MUPE, B TOM
yrcie (PU3NYecKHue SBJICHUS B MPUPOJIE: IPUMEPHI IBHKCHHS C Pa3IMYHBIMU CKOPOCTSMH B
KUBOM M HEXHMBOW MPUPOAE, IEHCTBUE CHJIBI TPEHHUS B MPUPOJEC M TEXHUKE, BIHUSIHHE
aTMoc(epHOro JaBJIeHMs Ha KUBOM OpraHu3M, IUIaBaHUe PbIO, pblYaru B TeJe YelloBeKa, IpH
9TOM TEPEBOAMTH MPAKTUYECKYIO 337a4dy B y4eOHYIO, BBIIENATH CYIICCTBEHHBIC CBOMCTBA
(mpu3Haku) GU3NUECKUX SIBICHUM;

OINKCHIBaTh M3y4YEHHbIE CBOMCTBA Tel W (U3MYECKUE SIBJICHHS, HCIONB3YS (PU3NYECKUE
BEJIMUYMHBI (Macca, 00bEM, IVIOTHOCTh BELLIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHSSI CKOPOCTb,
CWJIa YIOPYrocTH, Cuja TSDKECTH, BEC Tela, CWiIa TPEHHs, AaBieHHE (TBEPAOro Tena,
KUJKOCTH, ra3a), BHITAIKUBAIOLIAs CHUJIa, MEXaHU4ecKas paboTa, MOIIHOCTb, IJIEUO CHUJIBI,
MOMEHT CWJIBI, KOI((UIMEHT TMOJEe3HOr0 MACHCTBUS MEXaHH3MOB, KHHETHYECKas W
MOTEHI[MANbHAS JHEPrus), MPH ONUCAHWUU TPABWIBHO TPAKTOBaTh (PU3UYECKHUI CMBICIT
UCIOJb3YeMbIX BENUYHMH, WX O0OO3HAYEHUS M €IUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh
(hOpMyITBI, CBSI3BIBAIONINE TAHHYIO (PH3UYECKYIO BETUYHHY C APYTUMH BETHYUHAMHE, CTPOUTH
rpaduKy U3y4YeHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKHE SBICHHUS U TPOIECCHI, HUCIONB3Yys MpaBHIa
CIIOKEHUsI cui (BIOJb OOHOW mpsiMoit), 3akoH ['yka, 3axon [lackans, 3akoH Apxumena,
NpaBUJIO paBHOBECHUS phlyara (OJIOKa), «3070TOE MPAaBUIIO» MEXAHUKH, 3aKOH COXPAaHCHHS
MEXaHWYECKOW SHEPTUH, IIPHU ITOM J1aBaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA U 3aMHCHIBATh
€ro MaTeMaTU4eCcKOe BBIPAKEHHUE;

OOBSICHATH (PU3MUECKUE SBICHUS, POLECCHl U CBOMCTBA TE€J, B TOM YHUCIIE U B KOHTEKCTE
CUTYyalluii TPAKTHKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPHUUYUHHO-CIIEICTBEHHBIC
CBSI3U, CTPOUTHh OOBACHEHHE W3 |—2 JIOrMYECKHX IIaroB ¢ Omopol Ha 1-2 W3ydeHHBIX
CBOMCTBa (pr3MUECKUX SBICHUH, (PU3MUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;



pemats pacu€THble 3a1a4u B 1—2 NeiCTBUS, UCTIONB3Ys 3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIINE
(u3nyecKkrne BETMYMHBL: HA OCHOBE aHAIM3a yCJIOBHSA 33/1a4M 3alTUCHIBATh KPATKOE YCIIOBHE,
HOJACTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYNIBl U TPOBOAUTH pPACUYEThl, HAXOIUTH
CIPaBOYHbBIC JaHHbIE, HEOOXOAMMBbIE I pEIIeHHs 3aady, OLEHHWBATH PEATUCTUYHOCTH
MOJIYYeHHON (PU3NYECKON BETUYNHBI;

pacro3HaBarh MpoOJIEMbl, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIM (PU3UIECKUX METOIOB, B
OIKCAaHUU MCCIIEIOBAHUS BBIJICIATH MPOBEPIEMOE MPEANON0KEeHUE (TUTIOTE3Y), pa3iudarh U
UHTEPIPETHPOBATh TIONYUYECHHBIH pe3yabTaT, HAXOJUTh OMIMOKA B XOJE OIbITa, JeJaTh
BBIBOJIBI 10 €I'0 PE3yJIbTaTam;

IPOBOJUTDH OIBITHI MO HAOMIOJCHUIO (U3NYECKUX SBICHUNA MU (PU3NYECKUX CBOWCTB TEI:
(hopMynupoBaTh MPOBEPSEMBbIE MPEANOIOKEHHs], COOUPATh YCTAHOBKY U3 IMPEATIOKEHHOTO
000pyAOBaHUs, 3aMKUCHIBATH XOJ1 OIBITAa M (POPMYIUPOBATH BHIBOJIBL;

BBINOJHATh TNPSIMbIE M3MEPEHHs] pPAcCTOSHHS, BPEMEHH, MacChl Tela, 00b&Ma, CUIBl U
TEMIEpaTypbl C HWCIOIb30BAHMEM AaHAJIOTOBBIX U IMGPOBBIX NPUOOPOB, 3aMKUCHIBATH
MOKa3aHMs TPUOOPOB € YIETOM 3aIaHHON a0COIIOTHON MTOTPEITHOCTH U3MEPEHUM;
MPOBOJIUTH HCCIICIOBAaHUE 3aBUCUMOCTH OJHOM (U3MUYECKOW BEIWYMHBI OT JPYrod ¢
UCIIOJIb30BaHUEM IPSAMBIX U3MEPEHHH (3aBUCMMOCTH IyTH PaBHOMEPHO JBIDKYILETrOCs Tesa
OT BpEMEHH JBW)KCHUS TeJa, CHIIBI TPEHHS CKOJIBXEHHsI OT Beca Tella, KadecTBa 00padoTKu
MOBEPXHOCTEH TeNl M HE3aBHCHUMOCTH CHJIBI TPEHUS OT IUIOMIATN COINPHKOCHOBEHUS Tell,
CHJIBI YIIPYTOCTH OT YJUIMHEHUS NPY>KUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00BbEMa MOrpyKEHHON
YacTU Teja U OT IUIOTHOCTH KHUJAKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT TI1yOuHBI,
Ha KOTOPYIO TOTPY>KEHO TEJO, YCIOBUHM IUIaBaHHS TeJ, YCIOBHI paBHOBECHs pblyara u
OJIOKOB), Y4acTBOBaTh B IJIAHHUPOBAHUHU Y4eOHOIro HCCIEIOBaHUS, COOMpPATh YCTaHOBKY U
BBIMTOJTHATh HM3MEpPEHHsI, Cleays MpeUIOKEHHOMY TUIaHy, (UKCHUPOBATh pe3yIbTaThI
NOJTYYEHHOW 3aBUCHMOCTH (PH3MYECKUX BEIWYMH B BHJE MPEUIOKEHHBIX TaOMHUIl |
rpauKoB, AeaaTh BEIBO/BI 10 PE3yJIbTaTaM UCCIIEI0BaHUS;

IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUYHH (IJIOTHOCTH BEIECTBA KHUIKOCTH U
TBEPIOrO TeNa, CHIa TPEHUS CKOJBKEHHs, TaBIICHHE BO3/yXa, BBITAIKHBAIOIIAS CHJIA,
JeWCTBYIONass HA MOrPYKEHHOE B JKUIKOCTH TENO, KOI((UIMEHT IMOJIE3HOTO JAEHCTBHS
IPOCTBIX MEXAaHU3MOB), CIEAYS MPEIIOKEHHOW MHCTPYKLUU: MIPU BBINOJIHEHUN U3MEPEHUI
coOHMpaTh IKCIEPUMEHTAITBHYIO YCTAHOBKY M BBIUMCIIATH 3HAYEHUE HCKOMOM BEJIMYHHEI,
co0roIaTh IpaBuiIa TEXHUKU 0€30IacHOCTH MpHU paboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;
yKa3bIBaTh NMPHUHIMIIBI JEUCTBUS NMPUOOPOB UM TEXHUUYECKHX YCTPOWUCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOILAIOIIUECS COCYAbl, OapoMeTp, phlyar, MOABMKHBIA W HEMOJIBUKHBIN
OJI0K, HAKJIIOHHAS TIOCKOCTH;

XapaKkTepU30BaTh MPUHIMIIBI IEHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHHUUYECKHX YCTPOMCTB C
OMOpOM Ha UX oOmucaHus (B TOM UHWCIE: MOAIIUIHUKH, YCTPOWCTBO BOAOIMPOBOAA,
THJIPABIUYECKUN TIPECC, MAaHOMETpP, BBICOTOMEp, TOPIITHEBONH HACOC, apEOMETP), UCIOIB3YsI
3HaHUS O CBOMCTBaxX (PU3MYECKUX SIBICHUI M HEOOXoIuMble (HU3UYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

IPUBOJIUTH MPUMEPHI (HAXOIUTh HH(OPMAIIMIO O IPUMEpax) MPAKTHUECKOTr O UCTIOIb30BAHUS
¢u3nYeckux 3HAHWH B TIOBCEJAHEBHOW >KM3HM s obOecriedueHUs O€30MacHOCTH IPH
oOpamieHun ¢ npuOOpaMH U TEXHMYECKMMHU YCTPOMCTBaMH, COXpaHEHHs 310pOBbs U
COOJTIOJICHHST HOPM SKOJIOTHYECKOTO TTOBEICHUS B OKPYXKAIOIIEH cpere;



OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(popMannu B IHTEpHETE B COOTBETCTBUU C 3a/IaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE WMEIOIIMUXCS 3HAHUN M MyTEM CPAaBHEHHS Pa3IMUHBIX
UCTOYHHKOB BBIICTSATH MH(OPMALINIO, KOTOPAst SBISETCS TPOTUBOPEUNBON HIIK MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIONIb30BaTh MPH BBHINOJIHEHUHM Y4YEOHBIX 3aJaHUM HayYHO-TIOMYJSIPHYIO JIUTEpaTypy
(hM3HUECKOro COJNIepKaHus, CIPaBOYHBIC MaTepHAbl, pecypchl cetu HHTepHET, BialeTh
npuéMaMu KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOPMAIUM W3 OAHOW 3HAKOBOM
CHUCTEMBI B APYIYIO;

CcO31aBaThb CO6CTB€HHBI€ KpaTKI/Ie IINCBMCHHBIC U yCTHBIC COO6H_I€HI/I$I Ha OCHOBC 2—3
UCTOYHUKOB HMHGPOpMAIUU (U3HUYECKOTO COACpKAHUSA, B TOM 4HCIe MYyOIUYHO AenaTh
KpaTKHe COOOIIEHUS O pe3yiabTaTaX MPOCKTOB WM YYEOHBIX HCCIEIOBAaHUM, MPU ITOM
IPaMOTHO MCIONB30BaTh M3yYCHHBIN MOHATHUIHBIN anmapar Kypca (U3HMKH, COMPOBOXKIATH
BBICTYIIJIEHUE ITPE3CHTALIUEH;

IIPH BBITIOJTHEHNWH YYE€OHBIX MPOSKTOB U UCCIICAOBAHUIN PaCIpee/IATh 00SI3aHHOCTH B TPYIIIE
B COOTBCTCTBHH C IIOCTAaBJICHHBIMHU 3aJJadyaMM, CJIICAUTH 3a BBIIOJIHCHHEM IIJIaHa I[GI\;ICTBPII;'I,
AICKBATHO OIICHHUBAThH CO6CTBCHHBII>'I BKJIad B JOCATCIBbHOCTH prHHBI, BLICTpaI/IBaTL
KOMMYHHUKATHBHOE B3aWMO/ICHCTBUE, YIUTHIBasE MHCHUE OKPY KAFOIITHX.

K xoHny oOyuenuss B 8 kJjacce mpeaMeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxaTb c()OPMHUPOBAHHOCTD y 00YUAIOIIHUXCS YMEHHA:

UCIIOJIb30BaTh IOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHMS BEIIECTBA, KPUCTAJUIMYECKHE M aMOpgHbIE Tena,
HAaCBIIICHHBI W HEHACBILICHHBIA Iap, BJIAXKHOCTb BO3/AyXa, TEMIIEpaTypa, BHYTPEHHS
SHEprusi, TEIUIOBON JIBUTATEINb, 3JIEMEHTAPHBIN JEKTPUUECKUN 3aps, dJEKTPUUECKOe MoJe,
MIPOBOJAHMKY U TUAIEKTPUKHU, TOCTOSIHHBIN JIEKTPUUECKUM TOK, MATHUTHOE TI0JIE;

pa3nuyath sABICHMs (TEIUIOBOE pACIIMPEHHE U CKaThe, TeIUIonepenada, TelIoBOe
paBHOBECHE, CMAUMBAaHUE, KAMJULIPHBIE SIBJICHMS, MCIApEHUE, KOHAEHCALUs, IJIaBICHUE,
KpucTtalu3anus — (OTBepleBaHME), KUIEHHME, Terulonepenadya  (TEmIoNpOBOAHOCTS,
KOHBEKLUS, W3IY4eHHE), OJEKTpU3alusi TeJ, B3aUMOJCICTBUE 3apsA/ioB, JEHCTBUS
JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKaHUE, B3aUMOJICHCTBHUE MarHUTOB, JEHCTBUE
MarHUTHOT'O IOJIs1 Ha MPOBOAHUK C TOKOM, 3JEKTPOMArHUTHAs MHIYKIUS) [0 ONUCAHUIO UX
XapakTepHBIX CBOMCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE (U3NIECKOe
SIBIICHUE;

pacro3HaBaTh NPOSBICHUE U3YYEHHBIX (U3NYECKUX SIBICHUH B OKPYXAIOLIEM MUpPE, B TOM
yyciie (QU3MYECKHe SIBJICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHUE U KaNWUISpHbIE
SIBJIGHUS B IPUPOJE, KPUCTAUIBI B mpupone, uzinydenue CosHLa, 3aMep3aHue BOIOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHME pOCHI, TyMaHa, MHEs, CHEra, JJIEKTPUYECKHUE SBICHUS B
aTMocgepe, MEKTPUUYECTBO )KUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMIH, Apei( MO0COoB,
pOJb MAarHUTHOTO NIOJS JUIsSl JKU3HM Ha 3eMile, MOJSAPHOE CHUSHME, NPU 3TOM IEPEBOIUTH
IPaKTUYECKYI0 3a7ady B Yy4eOHYI0, BBIACIATH CYIIECTBEHHbIE CBOMCTBa (TMPU3HAKK)
(u3NUeCKUX SIBICHUN;

OIMCHIBaTh W3YYECHHBIC CBOWCTBA TeNl M (DHU3MYECKHE SIBJICHUSA, HCIONB3YS (U3NUYECKHE
BEIMYMHBI  (TeMIeparypa, BHYTPEHHsSI OSHEprusi, KOJWYECTBO TEIUIOTHI, yJelbHas
TEINIOEMKOCTh ~ BEIECTBA,  yJeJbHAs  TEIUIOTa  IUIABJIEHUsA, yHAelbHas  TEIUIOTa
napooOpa3oBaHusi, yJeldbHas TEIUIOTAa CrOpaHus TOIUIMBA, KO3()(UIMEHT MOIE3HOro
JNEUCTBYS TEIUIOBOM MAIMHBI, OTHOCUTENIBbHAS BJIAKHOCTh BO3/yXa, dJIEKTPUUECKUN 3apsil,



CHWJIa TOKa, OJJEKTPUYECKOE HAINPSDKEHHE, CONPOTUBICHUE IPOBOJHHUKA, YJIEIBHOE
COIPOTHBIICHHE BEIIECTBA, pab0oTa M MOIIHOCTh 3JEKTPUYECKOTrO TOKA), MPHU ONMHUCAHUH
IPaBUIBHO TPAKTOBaTh (U3NYECKUN CMBICI HCHOJIb3YEMbIX BEJIMYMH, OOO3HAUEHUs U
€AMHULIBI (U3NYECKUX BEJIMYHMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (DPHU3HUECKYIO
BEIMYMHY C JpPYTUMH BEIMYUHAMH, CTPOUTH TpapuKd H3YYEHHBIX 3aBUCHUMOCTEU
(U3NYECKUX BEJTUYNH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKUE SIBICHUS U IPOLECCHI, UCIOJIb3Ysl OCHOBHBIC
MOJIOKEHUSI ~ MOJIEKYJISIPHO-KUHETUUECKONH  TEOPUM  CTPOEHMSI  BEIIECTBA, IPHUHIIMI
CyNeprno3uIMU Nojiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsna, 3akoH Oma
JUId ydacTKa Lenu, 3akoH J[xoyns—JIeHna, 3aKOH COXpaHEHHs DHEPruu, IIPU 3TOM J1aBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIMCBIBATH €r0 MAaTEMATUYECKOE BHIPAYKEHUE;
O0BACHATH (PM3UYECKHE MPOLECCH U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHUTYaIlHii
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTEPA: BBIABIIATH IPUYMHHOCIIECICTBECHHBIE CBSA3H, CTPOUTH
00bsICHEHHE U3 1—2 TOrnYecKux 1IaroB ¢ onopoi Ha 1—2 U3ydyeHHBIX CBOMCTBA (PU3MUECKHUX
SABIICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTb pacu€THbIe 3a1a4u B 2—3 NIEHCTBUA, UCTIOIb3Ys 3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE
(u3nyeckre BEIMYMHBL HA OCHOBE aHAIM3a YCIOBHA 3a/1a4M 3allUCBIBATh KPaTKOE YCIIOBHE,
BBISBIISITh HEJOCTATOK JAHHBIX JUIA PEUICHHS 3aJaud, BBHIOMpATh 3aKOHBI M (POPMYIIBL,
HEOOXO0UMBbIe ISl €€ pelIeHus, TPOBOJUTh pacuéThl U CPABHUBATH MOJIYUYCHHOE 3HAYCHHE
(u3nYecKOil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh IPOOJIEMbl, KOTOPbIE MOXHO DPELIUTh MPU MOMOUIM (PU3MYECKUX METOMOB,
HCIIOJIb3YSl OIMCAHUE HCCIIEIOBaHMS, BBIACIATh POBEPAEMOE MPEANIONOKEHUE, OLIEHUBATh
IIPABWJIBHOCTH MTOPsIJIKA IPOBEACHMS UCCIIEA0BaHUs, 1€1aTh BbIBOBI;

MIPOBOAMTDH OMBITHI M0 HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (PU3UYECKUX CBOMCTB Tel
(KanmuJUIApHBIE SBJICHUS, 3aBHCHMOCTH JABJIICHUS BO3AyXa OT €ro o0b&Mma, TemIeparyphl,
CKOPOCTH HpOLECCa OCTBIBAHMS M HArpeBaHHs IPH M3IYYEHUM OT IBETa H3JIydarollei
(mornomaroneii) MOBEPXHOCTHU, CKOPOCTh MCHApeHUsl BOJbI OT TEMIIEpaTyphl KHUIKOCTU U
IUIOIIAAU €€ IOBEPXHOCTH, DJIEKTPU3aLUs TE€I U B3aUMOACUCTBHUE DJICKTPUYECKUX 3apsioB,
B3aMMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB, BHU3yaJM3allds MarHUTHBIX IIOJE€H ITOCTOSHHBIX
MarHuTOB, IEMCTBUS MATHUTHOIO IIOJI HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMArHura,
CBOMCTBA  DJIEKTPOIBHUTrATENsl IOCTOSSHHOTO TOKa): (OpPMYJIHMpPOBaTH  IPOBEPSIEMbIC
IPENONIOKEHUs, COOUpaTh YCTaHOBKY M3 MPEATI0KEHHOro 000pYyJOBaHUS, OMUCHIBATH XO[
OIbITa U (POPMYIIUPOBATH BHIBOJBI;

BBIIOJHATh IPSIMbIE U3MEPEHUS! TeMIIEpaTypbl, OTHOCUTEIbHON BIAXKHOCTU BO3AYyXa, CHJIbI
TOKA, HANpsDKEHUs C MCIIOJNb30BAaHHMEM AHAJIOTOBBIX NMPHUOOPOB M JATUYUKOB (PU3MUECKUX
BEIIMYMH, CPAaBHMBATh pE3yJbTaTbl HU3MEpEeHUHl C y4éTOM 3aJaHHOM aOCONIOTHOM
HOrPELIHOCTH;

IPOBOJHUTH HCCIEAOBAaHHE 3aBUCUMOCTH OJHOM (PHU3MUECKOW BENIWYMHBI OT JPYroil ¢
UCIIOJIb30BAaHUEM MPSAMBIX M3MEpPEHHUHl (3aBUCHUMOCTb CONPOTUBJICHUS NPOBOJHUKA OT €ro
JUIMHBI, IUIONIAJM TIONEPEYHOr0 CEYEHHs] U YJENbHOI'O COINpPOTUBIEHHUS BEIIECTBA
IPOBOJIHMKA, CUJIBl TOKA, MAYILIErO0 4Yepe3 IPOBOJHUK, OT HANpsIKEHUS Ha IPOBOJHHUKE,
UCCIIEIOBaHUE IOCJIENOBATENbHOIO M MapajUIeIbHOTO  COEJUHEHUH  MPOBOJHHUKOB):
IUTAHUPOBATh HCCIEAOBaHUE, COOMpaTh YCTAHOBKY U BBINOJIHATH W3MEpPEHUSs, CIEays
MPEUIOKEHHOMY TUIaHy, (PUKCHpPOBATh pe3yJibTaThl MOJTYYEHHOM 3aBUCUMOCTH B BUJE
TabaMIl U TpadUKOB, 1eJ1aTh BBIBOJIBI 110 PE3YIbTaTaM MCCIIEJOBAHUS;



IPOBOJUTH KOCBEHHbIE M3MEpPEHMsI (PU3MUECKMX BeIMYUH (yIeslbHas TeMI0EMKOCTb
BEILIECTBA, COINPOTHUBIIEHUE IPOBOJHHUKA, PaboTa U MOIIHOCTh 3JIEKTPUYECKOrO TOKa):
IUIAHUPOBAaTh  M3MEpPEHMs, COOMpaThb  HKCIEPUMEHTAIbHYIO  YCTAaHOBKY,  CIEIys
NPEIJIOKEHHON HHCTPYKIMH, U BBIYUCIISITh 3HAUEHUE BETTMUUHBI;

co0IIr0/1aTh IpaBHJIa TEXHUKHU O€30MacHOCTH MU padoTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;
XapaKTepU30BaTh NPUHLMIIBI JEUCTBUSI U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OIOpOW Ha MX OMUCaHHs (B TOM 4YHCIE: CUCTEMa OTOIJICHHS JOMOB, TUTPOMETp, MapoBas
TypOuHa, amIepmerp, BOJIETMETP, CUETUYMK JIEKTPUUYECKON SHEPIHUH,
JJIEKTPOOCBETUTEIbHBIE ~ MPHOOPBI,  HarpeBaTeNbHBIE  BJIEKTPONPHOOpPHl  (TIpUMEpHI),
INEKTPUYECKUE TPEJOXPAHUTENH, DJIEKTPOMArHuT, 3JIEKTPOABUIaTENlb IMOCTOSHHOIO TOKA),
UCNOJIB3YSl 3HaHMS O CBOMCTBax (U3MUECKMX SBICHUH W HeoOXoauMmble (U3NYECKue
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOICTBA U M3MEPUTENIbHBIE MPUOOPHI IO CXeMaM U
CXEMAaTUYHbIM PHUCYHKaM (GKUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, THUTPOMETP,
JBUTATEIb BHYTPEHHErO CropaHus, dJEKTPOCKON, PEOCTaT), COCTaBJSITh  CXEMBbl
INEKTPUYECKUX ILIETEH C MOCIEAO0BATENbHBIM U MapaluIeIbHbIM COEAMHEHHUEM 3JIEMEHTOB,
pas3nuyast ycIoBHbIE 0003HAUCHMSI SJIEMEHTOB 3JIEKTPUUYECKUX LIeTIeH;

IPUBOIUTH IPUMEPHI (HAXOIUTh HH(OPMALIMIO O IPUMEPaX) IPAKTUYECKOT O UCII0JIb30BaHMS
¢u3nyeckux 3HAHWH B TIOBCEAHEBHOW >KM3HM s obOecreueHUs O€30MacHOCTH IIPH
oOpamieHun ¢ mpuOOpaMH U TEXHMYECKMMHU YCTPOMCTBaMH, COXpaHEHHs 3/0pOBbs U
COOJIFOJIEHHS] HOPM 9KOJIOTHYECKOr 0 ITOBE/ICHUS B OKPYXKaIoILEel cpejie;

OCYIIECTBIIAITh MOMCK WH(pOpMannu (U3NIECKOTO cojaepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOLINXCS 3HAHUM M MYTEM CpPaBHEHUs JONOJHUTENIBHBIX HCTOYHHMKOB BBIAEIATH
MH(POPMAIUIO, KOTOpast ABJISETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEZOCTOBEPHOI];
UCIOJIb30BaTh IPU BBINOJHEHUU Y4eOHBIX 3aJaHUN HAy4YHO-NIOMYJISIPHYIO JIUTEpaTypy
(U3NYECKOro CoAep)KaHus, CIPABOYHBIE MaTepHalibl, Pecypchl ceTu VIHTepHeT, BIajeTb
npuéMaMy KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALMM U3 OJHOH 3HAKOBOH
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE IHCbMEHHBIE M KpaTKHE YCTHbIE COOOLIeHus, 0000mas
UHPOPMAIIMIO U3 HECKOJbKUX HMCTOYHHKOB (U3UYECKOTO COAEP)KaHHUsS, B TOM YHCIE
yOJUYHO NPEACTaBIATh PEe3yJabTaThl MPOEKTHOM WM HCCIIEAO0BATEIbCKOW NESTEIbHOCTH,
OpU 3TOM TPAMOTHO HCIOJb30BaTh M3yYEHHBIM TOHATHIHBIA ammapar Kypca (U3UKH,
COIIPOBOX/1ATh BBICTYIUIEHHE MTPE3ECHTALINEN;

IOpU BBINOJHEHWU Y4YEOHBIX IPOEKTOB M HCCIENOBAaHMM (U3UYECKUX IPOLIECCOB
pacnpenensaTs 0043aHHOCTH B IPYIIE B COOTBETCTBUU C ITOCTABJIEHHBIMHU 33/1a4aMH, CIEAUTh
3a BBINOJHEHMEM IIJJaHa JEHCTBUM M KOPPEKTHpPOBATh €ro, aJeKBaTHO OLICHUBATh
COOCTBEHHBIH BKJaJ B JAEATENbHOCTh TIPYIIbl, BBICTPAaUBaTh KOMMYHHMKATHBHOE
B3aMMO/IEHCTBHE, IPOSBIISS TOTOBHOCTh pa3pemiaTth KOH(QIUKTHI.

K koHmy oOydenus B 9 kiacce IpeIMETHbIE pe3yibTaThl HAa 0a30BOM YpPOBHE OJKHBI
oTpakaTh C()OPMUPOBAHHOCTH y O0YUAIOLIUXCS YMEHHUIA:

UCIIONIB30BaTh  IIOHATHSA: CHUCTEMa  OTCYETa, MarepuaiabHas TO4YKa, TPaeKTOpHA,
OTHOCUTENFHOCTh MEXaHHYECKOro JBIDKEHUS, nedopmanus (ympyras, IUIacTHUYEcKas),
TPEHUE, LICHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U IEPETPY3KH, LEHTP TKECTH,
a0COMIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOrO TeNla, PaBHOBECHE, MEXaHUUYECKHE



KOJIeOaHUsI M BOJIHBI, 3BYK, MH(QPA3BYK M YJIbTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, ILIKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAJIbHO30PKOCTh, CIEKTPHI UCIyCKaHUS U
norjouieHus, abda, 6eTa- 1 raMMa-u3Iy4eHus, U30TOIbL, sAepHAs YHEPreTHKA;

pa3nuuath SBJICHHUA (PaBHOMEPHOE U HEPAaBHOMEPHOE MpPSIMOJMHENHHOE JIBUXKEHHE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE [BUKCHHE, CBOOOJHOE TAaJeHHWE TEJ, PaBHOMEPHOE
JIBIDKEHUE 110 OKPY)KHOCTH, B3aUMOJICWCTBUE TEJ, PEaKTUBHOE IBIDKEHHUE, KolebaTenbHoe
JBYDKEHHUE (3aTyxarolllie M BBIHYKAECHHBIE KoieOaHMs), PE30HAHC, BOJIHOBOE JIBUXKEHHE,
OTpakK€HUE 3BYKa, IIPAMOIIMHEMHOE PacIpOCTPaHEHHE, OTPAKEHHUE M IIPEIOMIICHHE CBETAa,
IOJTHOE BHYTPEHHEE OTPaKEHUE CBETa, PaszjioKeHHE Oeoro cBera B CIEKTP M CIOXKEHHE
CIIEKTPAJIBHBIX I[BETOB, JUCIIEPCUS CBETA, €CTECTBEHHAS PaJIMOAKTUBHOCTH, BOSHUKHOBEHUE
JMHENYaToro CreKkTpa M3Iy4yeHHUs) MO ONMCAHHMIO MX XapaKTEpHBIX CBOICTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE SBJICHUE;

pacIo3HaBaTh MPOSBIEHUE M3YYEHHBIX (PM3UUECKUX SBJICHUM B OKpY’)KalolleM MUpe (B TOM
yuciie (pusnueckue sBJICHUs B IPUPOAE: IPUIUBbI U OTIUBBI, JABMKeHUE MIaHeT ColHeYHON
CHUCTEMBI, PEaKTUBHOE [IBUKEHUE JKHUBBIX OPraHM3MOB, BOCIPHUSTHE 3BYKOB J>KHBOTHBIMH,
3eMJIETPACEHUE, CECMUYECKHE BOJIHBI, I[yHaMH, 3XO, LIBETa TEJl, ONTHYECKUE SIBICHUSA B
npupojie, OMOIOrHYecKoe JAEWCTBHE BUIUMOrO, YIbTPa(UOIETOBOIO U PEHTTEHOBCKOTO
U3JTy4EeHUH, €CTECTBEHHBIH paAMOAKTHBHBI (POH, KOCMHMUYECKHE Jy4H, DPaTdOAKTUBHOE
U3JIy4CHUE MPUPOAHBIX MUHEPAIOB, NECHCTBUE PAaJUOAKTHBHBIX WM3JIYyYCHHH HA OPraHHU3M
YyeloBeKa), IpH JTOM I[EPEBOJUTH MPAKTUUYECKYIO 3aJady B Yy4eOHYIO, BBIJICIATH
CYIIIECTBEHHBIE CBOMCTBA (TIpU3HAKHN) PU3NIECCKHUX SBICHUI;

OIMCHIBATh M3YYEHHBIE CBOWCTBA TNl M (DU3UYECKHE SIBJICHUSA, MCIOIb3yd (U3NYECKUE
BEIMYMHBI (CpEeIHSASI M MIHOBEHHAs CKOpPOCTh Tejla IpU HEPABHOMEPHOM JBM)KEHUH,
YCKOPEHHE, NepeMElLIEHUe, yTh, YIIIOBas CKOPOCThb, CHJIa TPEHMS, CHJIA YIPYIOCTH, CUia
TSOKECTH, YCKOpPEHHE CBOOOJHOIrO MaJeHUs, BEC Tella, UMIYJIbC Tela, UMITYJIbC CHIIBI,
MexaHuueckass paboTa M MOIIHOCTb, HOTEHIMAlbHAs HHEPrus Tena, IOJHATOrO Haj
MOBEPXHOCTBIO 3€MJIM, NOTEHIIMAJIbHAS YHEPTHS CKATOW NMPYKUHBI, KHHETUUECKAsl SHEPTHUs,
NOJTHAs MEXaHWuecKasi SHeprusl, NepuoJ] U 4acToTa KojleOaHuM, JUIMHA BOJIHBI, TPOMKOCTb
3ByKa U BbICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUS CPelibl), IpU ONMHCAHUU
NPaBUIBHO TPAKTOBaTh (U3NYECKUN CMBICT HCHOJIB3YEMbIX BEIWYHH, OOO3HAYECHHUS H
€IMHULBl (PU3NYECKUX BEJTUYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEIMYMHY C JpPYTMMH BEJIMYUMHAMHU, CTPOUTh TIpapUKd H3y4EHHBIX 3aBUCHUMOCTEH
(hM3HYECKUX BEIINYNH;

XapakTepu30BaTh CBOMCTBAa Tes, (U3WYECKHE SBJIIEHUS M TPOLIECCHI, MCIOIb3yd 3aKOH
COXPAaHEHHUs DHEPIrHUH, 3aKOH BCEMHUPHOIO TATOTEHHUSA, IPUHIMII CYNEPHO3ZULUU CHII,
OpUHLUI OTHOcuTenbHOCTH ['anmuies;, 3akoHbl HbroTOHA, 3aKOH COXpaHEHMs] MMIYJIbCA,
3aKOHBI OTPAXXEHUS U IIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHMs 3apsJ0BOIO U MacCOBOIO
qucen MpU SAAEPHBIX PEAKLUUAX, IPU ITOM JaBaTh CIOBECHYK (OPMYJIHMPOBKY 3aKOHA U
3aMCBIBaTh €70 MATEMAaTUYECKOE BBIPAKEHUE;

O0BACHATH (PM3UYECKHE MPOIECCH M CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTYAIlHi
IPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BbIABIATH IPUYMHHO-CIEACTBEHHBIE CBS3H,
CTpPOUTHb OOBSICHEHHE W3 2—3 JIOTMYECKHX IIaroB ¢ ONOpol Ha 2—3 HM3y4YEHHBIX CBOWCTBA
(bu3nYeCcKuX SABICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewmiath pacuy€THble 3ahayd (ONMUpPAOLIUEcs Ha CUCTeMY M3 2—3 ypaBHEHHUM), HCHOJIb3YS
3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOLINE (PU3UUYECKHE BEIMUYUHBI: Ha OCHOBE aHAIU3a YCIIOBUS



3aJjauyl 3alUChIBaTh KPAaTKOE YCJIOBUE, BBIABIIATH HEAOCTAIOLINE MM U30BITOUHBIE JTaHHBIC,
BBIOMpPATh 3aKOHBI U (OPMYINbI, HEOOXOOUMBIE Ui PEIICHHs, MPOBOAUTH pacuéThl U
OLIEHMBATh PEATMCTUYHOCTb OTYYEHHOr 0 3Ha4eHUs1 (PU3NUECKON BETMUUHBI;

pacrio3HaBaTh MpPOOJIEMbI, KOTOPblE MOXHO PEIIUTbh MPHU MOMOIIM (U3UYECKUX METOOB,
UCTIONIBb3YS OMHMCAaHUE WCCIICAOBAHMS, BBIICISATH MPOBEPSIEMOE MPEANOIOKEHHE, OICHUBATD
NPaBUJIBHOCTh TOPSIIKA MPOBEACHUS MCCIIEIOBAHUS, JIeJIaTh BBIBOJBI, MHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUN U OIIBITOB;

MIPOBOJIUTH OIBITHI 10 HAOIIOACHUIO (PU3MUYECKUX SIBICHUN WM (PU3MUYECKHX CBOHCTB TeI
(u3ydyeHue BTOpOro 3akoHa HproTOHA, 3aKOHa COXpaHEHHUs SHEPIHU, 3aBUCUMOCTDH IEPHOA
KOJIeOaHUI NPYKMHHOIO MasiTHUKAa OT MAacchl TIpy3a U JKECTKOCTH TPYKUHBI U
HE3aBUCHUMOCTh OT AaMIUIMTYIbl MAaJIbIX KOJEeOaHWH, MPSIMOIMHEHHOE paclpOCTpaHEHHUE
CBETa, Pa3NIoKEHHE Oeoro cBeTa B CIEKTP, MU3yYEHHE CBOWCTB M300paXEHUS B IIJIOCKOM
3epKaJie U CBOICTB M300pakeHUs MpeMeTa B coOOMparoliel TuH3e, HaOi01eHUe CIIITOUIHBIX
M JIMHEHYaTBIX CIIEKTPOB H3IIYUCHHsI): CaMOCTOATENEHO COOMpaTh yCTAaHOBKY W3
U30BITOYHOrO Habopa OOOpYAOBaHMS, OMNKMCHIBATH XOJ ONBITA M €ro pe3yJibTaThl,
(hopMynHpOBaTH BBIBOABI;

IPOBOJUTH IIPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeeNsis cpeaHee 3HaUCHUe
u3MepsieMol BeTMYuHbI ((POKYCHOE pacCcTOSIHUE COOMpArOIIeH JIMH3bI), 000CHOBBIBATH BBIOOD
criocoba n3MepeHus (M3MepUTeNbLHOro nNpudopa);

IPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH C MCIOIB30BaHUEM IMPSIMbIX
U3MEpEeHUil (3aBUCHMOCTh IIyTH OT BPEMEHH IpH PaBHOYCKOPEHHOM JIBIKCHHH 0e3
HavaJlbHOM CKOPOCTH, MEpuoja KoiieOaHWH MaTeMaTHYecKOro MasTHHKA OT JUIMHBI HHTH,
3aBUCUMOCTH yIJla OTPa)KCHUs CBeTa OT yIVla MaJeHHus M yrja IMpeJoMJIeHHUs OT yria
najeHus): IUTAaHUPOBaTh  MCCIIEJOBAaHUE, CaMOCTOATENBHO  COOHMpaTrh  YCTaHOBKY,
(uKCUpOBaTh PE3yNbTATHI HOTYYCHHON 3aBUCUMOCTH (PU3NUECKUX BEJTMUMH B BHJIE TaOIHII U
rpauKoB, AeaaTh BEIBOJBI 10 PE3yJIbTaTaM UCCIIEA0BaHUS;

IIPOBOJUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMUYUH (CPeiHsAs CKOPOCTb U YCKOpPEHHE
Tella TpPH PAaBHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOJHOTO MaJCHUs, XECTKOCTD
HPYKUHBI, KO3(QPUIHUEHT TPEHUs CKOIbKEHHsI, MEXaHU4ecKasi paboTa U MOLIHOCTb, YacTOTa
U Iepuoj KoJIeOaHWH MaTeMaTH4ecKoro M IpPYKMHHOTO MAasTHUKOB, ONTHYECKas CHIia
coOuparomieil JTUH3bL, PAAMOAKTHBHBIN (OH): IUIAHUPOBATH M3MEpEHHs, CcOOUpaTh
SKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHATH M3MEPEHMs, Cleaysd MpeaaokKeHHOH
WHCTPYKIIWH, BRIYMCIATH 3HAUYCHUE BEIIMYMHBI U aHATM3UPOBATH MOydEeHHBIE PE3YIIbTATHI C
Y4€TOM 33JJaHHOHN NOTPEIIHOCTH U3MEPEHMUI;

co0roJaTh IpaBUjIa TEXHUKU 0€30IacHOCTH MpHU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;
pa3nyaTth OCHOBHBIC MPU3HAKU M3YYEHHBIX (PU3MUECKHX MOJeNel: MaTepuanbHas TOYKa,
a0COIOTHO TBEPIIOE TENO, TOYCYHBIH MCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, TUIAHETapHAs
MOJIeTTb aTOMa, HYKJIOHHAs! MOZIETIb aTOMHOTO /pa;

XapaKTepU30BaTh MPUHLMIIBI IEHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOMCTB C
OIIOpOM Ha MX ONMCaHUA (B TOM YHCIIE: CIMJIOMETp, AATYUKH IOJIOKEHMs, PACCTOSHUSA U
YCKOpEHUs, pakeTa, 3XOJOT, OYKH, MEpUCKOMN, (OToarmapar, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOI, J103UMETp, Kamepa BuiabcoHa), CHONB3ys 3HAHUSA O CBOWCTBAX (PU3MUECKUX
SIBJICHHI ¥ HEOOXOIMMbIe (PH3NYECKHUE 3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbl W CXEMAaTWYHBIE PHUCYHKHM W3YYCHHBIX TEXHHUYECKHX YCTPOKCTB,
U3MEPUTENIBHBIX NPUOOPOB M TEXHOJOTMYECKUX IPOIECCOB MpPHU peIIeHUuH ydeOHO-



MPAKTHYECKUX 3a]a4, ONTUYECKHE CXEMbI JJIsl IOCTPOEHUS N300paKeHH B IJIOCKOM 3epKaje
U cobuparomieit 1mH3e;

MPUBOJIUTH MPUMEPHI (HAXOAUTh HH(OPMAIIHIO O TIPUMEPax) MPAKTHYECKOTO UCTIOIh30BAHUS
(bU3MYECKUX 3HAHWK B TIOBCEIHEBHOW JKWU3HHM I oOOecreueHus O€30MacHOCTH TMpH
oOpaleHuu ¢ MpUOOpaMH M TEXHWYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 370POBBS U
COOJTIOICHUS HOPM DKOJIOTMYECKOTO MOBEJICHUS B OKPYKAIOIIEH cpelie;

OCYILIECTBIATh NOUCK uHpopmanmu  ¢Qusmdeckoro coxepkanus B  HHTepHere,
CaMOCTOATENIbHO  (OPMYJIUPYS TIOMCKOBBIM  3alpoc, HAxXOAWTh TYTH ONpPEACIICHUS
JOCTOBEPHOCTH  TOJNYy4YeHHOW HMH(POpPMALMM HA OCHOBE HMCIOIIMXCS 3HAHUA W
JIOTIOJIHUTENbHBIX HCTOUHUKOB;

UCIOJIb30BaTh MNP BBIMOJIHEHUH YYE€OHBIX 3a/laHUi HAYYHO-TIONYJAPHYIO JIUTEPATypy
(hM3HUECKOro COJNIEp’KaHUs, CIIPAaBOYHBIC MaTEpHAbl, pecypchl cetn HHTepHET, BialeTh
npuéMaMy KOHCIIEKTHPOBAHHS TEKCTa, mpeoOpa3zoBaHusi HHPOPMAIMK U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC NMHCHbMEHHBIC W YCTHBIC COOOIICHHUS Ha OCHOBE WH(MOpMAIMU W3
HECKOJIbKMX MCTOYHUKOB (PU3UYECKOTO COMAEPIKAHUS, MYOIUYHO MPEACTABIATh PE3YyIbTAThI
MPOEKTHOM WJIM HCCIEIOBATENbCKON JIEATEIbHOCTH, MPU 3TOM TIPAMOTHO HCIOIb30BaTh
U3YYEHHBbIM TIOHATUHHBIM ammapaT HW3ydaeMoro pasjeina (QU3UKH U COINPOBOXKIATh
BBICTYIUICHUE TIPEe3eHTaluel C Y4ETOM OCOOCHHOCTEH ayIuTOpUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHE

7 KIIACC
Ne HanmenoBaHue pa3neioB U TeM Kommecrso uacos DJIeKTpOHHbIe (LM (pPOBbBIE)
n/n MPOrpaMMmblI Bcero Kontpoapueie | IMpaxruteckue odpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1.@u3uka u e€ posib B NO3HAHMHN OKPYKAIOIIEro MHpa
11 du3snka - HayKa O IPUPOJE 2 https://m.edsoo.ru/ZJ2U13BMX
1.2 ®du3nyeckre BeTUIHHBI 2 https://m.edsoo.ru/UDCTC8RJD
1.3 EcrecTBeHHOHAYYHBII METO/ TO3HAHUS 2 https://m.edsoo.ru/ZOL7QLIIS
Wroro mo paznery 6
Pa3nen 2.11lepBoHayanbHble CBeeHHUS O CTPOEHHUH BellecTBa
2.1 CrpocHue BelecTBa 1 https://m.edso0.ru/2SJI51M41
2.2 f:ﬁ;‘::;je 11 BIAHMOICHETEHE HacTil 2 1 https://m.eds0o.r/ZXDKQLXCC
2.3 ArperaTHbie COCTOSHHS BEIIECTBA https://m.edsoo0.ru/ONOV1XY1K
Uroro no pazneny
Paznen 3./[BuikeHune U B3auMo/ieiicTBHE TeJl
3.1 MexaHu4eCcKOe IBUKEHHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Wueprus, Macca, IIIOTHOCTh 4 https://m.edso0.ru/GXPU4MT5P
3.3 Cua. Bunsl cuin 14 1 https://m.edsoo.ru/SRNDRUONW
Wroro no pazneny 21
Pasnen 4./laBienne TBEPABIX TeJl, KUAKOCTEH M Ta30B
4.1 Hapneriite. llepenata napnerus TeEpALIMA 3 https://m.eds00.ru/X0DW367P2
TENIaMH, KUIKOCTAMH U Ta3aMU
4.2 JlaBjieHHE KUIKOCTH https://m.edsoo.ru/2MVXZ0KL4
4.3 ATMochepHOe naBieHue https://m.edsoo.ru/T7134SXNO



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
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https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0

JlelicTBrE )KUIKOCTH U Ta3a HA MOrPyKEHHOE

4.4 & HIX TOI0 7 2 3 https://m.edsoo.ru/NFE6OY8NK
Uroro no pazneny 21
Pa3zgen 5.Pa6ora u MOIIHOCTH. JHEPIUs
5.1 PaGora 1 MOIIHOCTE https://m.edsoo.ru/75LMREDY1
5.2 [TpocTeie MEXaHU3MBI https://m.edso0.ru/504NQXKX9
5.3 MexaHuuecKast SHEPTHUs 1 https://m.eds00.ru/G30454EMT
Wroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12
8 KJIACC
KoanuectBo yacoB
HaumeHoBaHue pa3ieioB U TeM JJeKkTpoHHbIe (HU(POBHIE)
Ne n/m Kourpoubnbie | IIpakTnyeckue
NPOrpamMMbIl Bcero o0pa3oBaTe/IbHbIE Pecypchl
padoThI padoThI
Pa3gen 1.TenyioBbie siBJeHUS
1.1 CrpoeHue ¥ CBOMCTBA BEIIECTBA 7 https://m.eds00.ru/R8QZNCIPM
1.2 TeroBbIe IPOIIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazneny 28
Pa3nen 2.2/ieKTpHYecKHe H MATHUTHBIE SIBJICHHSA
51 3JI€KTpI/I‘-I€CKI/I? 3apsiipl. 3apsKEHHBIE Tela 7 1 https-//m.eds00.ru/R4AOORCTO4
U MX B3aUMOJICHCTBHE
2.2 [TocTOSHHBIN JIEKTPUUYECKHUI TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHbIE SIBICHUS 6 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DNeKTpOMarHuTHAsE HHIYKIUS 4 https://m.edsoo.ru/7QOD8EL15
Wroro mo pazneny 37
PesepBHOe Bpemst 3
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 145
9 KJIACC
HaumeHoBaHuUe pa3aesioB U TeM Kommecrso acos DyekTpoHHbIE (HU(POBLIE)
Ne n/m Kounrtpoabusie | IlpakTHueckue
NMPOrpaMMbI Bcero o0pa3oBaTeIbHbIE PeCypPChI
padoThI padoThI
Pasznen 1.Mexanuveckue siBJIeHUsA
11 MexaHHYecKoe ABHKCHHE U CITOCOOBI €ro 10 1 https://m.edso0.ry/CEOGHRGTL
OITHCaHHMSI
1.2 B3aumoneiicTBue Ten 20 1 3 https://m.edsoo.ru/UCIRQAFAC
1.3 3aKOHBI COXpaHCHHS 10 3 https://m.edsoo.ru/SHEC3Y25B
Wroro mo pazneny 40
Pasznen 2.Mexanuveckne KoJieOaHUs U BOJHbI
2.1 MexaHuuecKue KoineOaHust 3 https://m.edso0.ru/S5VIGSAI3
2.2 MexaHn4ecKue BOJTHBI. 3BYK 1 3 https://m.edsoo.ru/DHIJG8AS0
Hroro mo pasneny 15
Pa3zges 3.9/1eKTPOMArHUTHOE M0JIE M 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 IICKTPOMATHITHOE MOTE i 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMArHUTHBIE BOJHBI
Hroro no pazneny 6
Pa3gen 4.CBeToBbBIC SIBJICHUS
4.1 3aKOHBI paCIpPOCTPAHEHUS CBETa https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI M ONTUYECKHE TPUOOPHI https://m.edsoo.ru/2Z0WNYKRX1
4.3 Paznoxenue 6exoro cBera B CIEKTp https://m.edso0.ru/2Z5AHODTO
Hroro no pazneny 15
Pa3zges S.KBanToBbIC SIBJICHUS
51 Hcnyckanue u MoriomeHne cBeta aToMOM 4 1 https://m.edsoo.ru/BK5E4AQQ8



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
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5.2 CrpoeHue aTOMHOr O siipa 6 https://m.edsoo.ru/USWX2R61B
5.3 SnepHbie peakiuu 7 1 https://m.edsoo.ru/TMMVY9VSF
Uroro no pazpeny 17
Paznen 6.I1oBTOpHTENIBHO-00001IAO NI MOYJIb
6.1 TosTopenne u 0doduIeHHE conepkania 9 2 https:/m.eds00.ru/JKQXVJISBE
Kypca ¢pusuku 3a 7-9 knacc
Uroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 3 97
[TPOIT'PAMME
MMOYPOYHOE IIJIAHUPOBAHHUE
7 KJIACC
KoanuectBo yacoB
Ne Hara JJ1eKTPOHHBbIE HU(PPOBBIE
n/n Tema ypoxa Bcero Konrpoapiie | Hpaktirieckite U3ydeHusi | oOpa3oBaTeSibHBIE PeCypChl
padoThbI padoThI
®u3uka — HayKa o MpUpoje.
1 SIBnenus npupopl. Pusnyeckue 1 https://m.edsoo.ru/35YPBIW5K
SIBIICHHSI
MexaHu4eckue, TEeIoBhIe,
2 JJIEKTPUUYCCKHE, MArHUTHBIC, 1 https://m.edsoo.ru/116U53L6H
CBETOBBIE, 3BYKOBBIC SIBIICHUS
3 (PU3ITICCKIC BETIMHIE I 1X 1 https://m.eds00.1u/6ZY FTFPA7
U3MEpEHHE
VYpok-uccnenosanue "M3mepenne
4 TOMIICPATYPEI PH HOMOTt 1 1 https://m.edsoo.ru/VVQGCNS8IMP
KHUJIKOCTHOTO TEPMOMETpA U
JaT4yuKa TeMneparypsl"
5 Kak ¢wusuka u npyrue 1 https://m.edso0.ru/3LPP2HPX2
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€CTECTBEHHBIC HAYKH U3Yy4alOT
npupony. EctecTBeHHOHayYHBII
MeToj nmo3Hanug. Onucanue
(bu3MYECKUX SIBICHUN C TTIOMOIIBIO
MoJieer

VYpok-uccnenoanue "[Ipoepka
TUNOTE3bl: JaIbHOCTh MOJIETa
miapuka, myneHHOro
TOPU30HTAIBHO, TEM OOIIbIIE, YEM
OosnbIre BrICcOTa TycKa"

https://m.edsoo.ru/9QYLZITEMU

Ctpoenue BemecTBa. OMbITHI,
JTIOKA3bIBAIOIINE IUCKPETHOE
CTpOCHHE BEIECTBa

https://m.edsoo.ru/F5PU40LYR

I[BI/I)KCHI/IG JacTul BCIICCTBA

https://m.edsoo.ru/HQ31SN1F3

VYpok-uccrnenoBanue «OnbITh O
HaAOJIOJICHUIO TETJIOBOTO
pacuIupeHust ra3oB»

https://m.edso0.ru/FT87UNTLS

10

ArperaTHble COCTOSIHHSI BEILIECTBa

https://m.edso00.ru/STRDWACXM

11

B3anmocBsa3b MEX 1y CBOMCTBAMU
BCIICCTB B paBHI)IX aneFaTHI)IX
COCTOSIHUSIX M MX
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcobeHHOCTH
arperaTHbIX COCTOSTHHUI BOJIBI

https://m.edsoo.ru/AWM1DBI48

12

Mexanunueckoe IBUKEHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
IBIDKECHUE

https://m.edsoo.ru/3SW6CCIHB1

13

Cxopoctb. EAMHULIBI CKOPOCTH

https://m.edso0.ru/29GPTJAKL

14

Pacyer myTu u BpeMeHU JABUKECHUS

https://m.edsoo.ru/PVHMNWAUA
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15

WNuepuus. 3akoH MHEPLIUH.
B3anmoneiicTBue Tell Kak IpUYMHA
HN3MCHCHUS CKOPOCTH ABUIKCHUA
Te

https://m.edsoo.ru/KX5510IBX

16

IInorHOCTE BeliecTBa. Pacuer
Macchl U 00bEMa Teja 110 €Ero
IJIOTHOCTH

https://m.eds00.ru/0S71X3DPS

17

JlabopaTtopHas pabora
«Onpeznenenue MIOTHOCTH
TBEPIOTO TEIA»

https://m.edso00.ru/OH22PX7CX

18

Pemenue 3ama4 mo teMe
"IInoTHOCTH BelecTna'

https://m.edso00.ru/50DYVYG49

19

Cuna Kak XxapakTepUCTHKa
B3anMojeiictus Ten. Cuia
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlaboparopHas pabora «3yuenue
3aBUCHMOCTH PACTSKCHHS

(e opmarum) Npy>KUHBI OT
IIPUIIOKEHHOU CHUIIBI»

https://m.edsoo0.ru/PXXW6DHXE

21

SBaeune taroreusa. Cua
TSKECTHU

https://m.edso00.ru/OCWJIXFENQE

22

CBs13b MEXly CUJION TSXKECTH U
maccoii Tena. Bec Tena. Pentenue
3amay o reme "Cuta tsoxectin”

https://m.edsoo.ru/8PZHPV1YJ

23

Cuna TsKeCcTH Ha JPYTrux
ranetax. Ou3nyeckue
XapaKTepUCTUKU TUIAHET

https://m.edsoo.ru/IM2DOKYLI

24

I/I3MepeHHe CHII. Z[I/IHaMOMeTp

https://m.edsoo.ru/IT1ZGKCKH

25

Bec Ttena. HeBecomocTn

https://m.edsoo.ru/UA01SQ8RE



https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE

26

CrnoxeHue 1ByX cuil,
HAaIPABJIEHHBIX MO OJHON MPSMOM.
PaBHOzeicTBYIOIIAs CHIT

https://m.edsoo.ru/L6SNUZVZ8

27

Penrenne 3amau mo teme
"PaBHonelcTByrOMAast cui”

https://m.edsoo.ru/MKPXDZN X5

28

TpeHue CKONIbKEHUs U TPEHUE
nokosi. TpeHue B npupone u
TEXHUKE

https://m.edsoo.ru/TA1IEOSMMH

29

JlabopaTtopHnas pabora «3y4yeHue
3aBHCHMOCTH CUJIbI TPEHUS
CKOJIb)KEHUS OT CUJIbI IABJICHUS U
XapakTepa CONPUKACAIOIINXCS
ITIOBEPXHOCTEN»

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3ama4d Ha onpeaeneHue
PaBHOJICUCTBYIOILIEH CUIIBI

https://m.eds00.ru/5YY23XXSD

31

Pemenune 3amau no remam: «Bec
tenay, «I'papudeckoe
n3obpaxenue cuin», «Cuib»,
«PaBHOIEWCTBYIOIIAS CUIT»

https://m.edso0.ru/T9V639RZF

32

KontponbHas pabora 1o remam:
«MexaHU4eCcKOoe IBUKCHHUEY,
«Macca, II0THOCTEY», «Bec Temay,
«I'padprueckoe n300pakeHre CHIY,
«Cuabi»

https://m.edsoo.ru/P4ARO8SWE4D

33

Hasnenne. CriocoObl yMEHBIICHUS
U YBEJIIMYECHHUS AABICHUS

https://m.edsoo0.ru/25TVM1FDL

34

JlaBneHue raza. 3aBUCHMOCTh
JaBJIEHUs ra3a oT 00bEMa,
TeMIIepaTyphl

https://m.edso0.ru/544Y MX9WR



https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

35

Ilepenaya naBiieHust TBEPABIMU
TeIaMH, JKHUIKOCTSIMH 1 ra3aMHu.
3akon Ilackamns

https://m.edso0.ru/CG5P0SNWO

36

I[aBJ'ICHI/Ie B XXUJKOCTH U Tra3€,
BBI3BAHHOC ,[[CI‘/‘ICTBI/IGM CHIJIBI
TAXKECCTH

https://m.edsoo0.ru/K7T1219UC

37

Pemenue 3ama4d mo teMe
«/laBieHue B )KUJIKOCTH U Tase.
3akon ITackamsy»

https://m.edsoo.ru/UHHC5RB6W

38

Coobmarommecs: cocysl

https://m.edsoo.ru/7THDBMDHR?2

39

I'mppaBnnuecknii mpecc

https://m.edso0.ru/67X2LF396

40

Manometpsl. [TopmineBoi
JKUJIKOCTHBIM HAcOC

https://m.eds00.ru/5G846G718

41

Atmocdepa 3emin. [Tpuannbt
CYIIECTBOBAHHUS BO3IYIIIHOM
000oukn 3eMiTi. 3aBHCUMOCTD
aTMoc(hepHOro JaBJICHUS OT
BBICOTBI HaJl YPOBHEM MOPSI

https://m.edso00.ru/DRQ6ZPW1M

42

Bec Bo3nyxa. ATMochepHoe
JIaBIICHUE

https://m.edsoo.ru/PYRNEDISY

43

H3mepenune arMmocdepHOro
nasienus. Oneit Toppuuenau

https://m.edso0.ru/2183TIPD4

44

3aBUCUMOCTb aTMOC(HEPHOT0
JAaBJICHUS OT BBICOTHI HAJT YPOBHEM
Mops

https://m.edsoo.ru/YWJFWMZ1J

45

bapomerp-anepoua. ArmocdepHoe
JIaBJICHUE HA Pa3IMYHBIX BBICOTAX

https://m.edsoo.ru/MVBNXTP7GR

46

Pemenne 3amau mo reme
"ATtmocepHoe naBieHue"

https://m.edsoo.ru/YWVWL5TA1L



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1

47

JleiicTBHE JKUIKOCTH U Ta3a Ha
HOrPYKEHHOE B HUX TEJIO.
Apxumenosa cuia

https://m.edso0.ru/SMG9FR466

48

JlabopaTtopHas pabora
«OmnpeneneHne BhITAIKUBAIOIICH
CHUJIBL, JICMCTBYIOIIEH Ha TEJIO,
MOTPYKEHHOE B KUJKOCTH)»

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas pabora 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeNna B Bojie OT 00bEMa
MOTPY>KEHHOH B JKUAKOCTh YACTH
Tena»

https://m.edso0.ru/OUOBGKKSW

50

IInaBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlabopaTtopHas pabora
"KoHcTpynpoBaHue apeomerpa
WA KOHCTPYMPOBAHUE JIOIKU U
ompeneseHue eé

rpy30M0 bEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3amau mo remam:
«[lnaBanue cynos.
BosayxonnaBanuey, «/laBnenue
TBCPABIX TCII, )KHHKOCTeﬁ U ra3oB»

https://m.edsoo.ru/R7VHLAGB0Q

53

Mexannueckas pabora

https://m.edso0.ru/1YIR6J7L5

54

MoiHocTtb. EAMHUIBI MOIITHOCTH

https://m.edsoo.ru/4AUUXIHR1X

55

VYpok-uccnenosanue "Pacuér
MOILHOCTH, Pa3BUBACMOU IIpU
noaneme 110 JectHuie"

https://m.edsoo.ru/GDB065558

56

IIpocTeie MexaHu3Mbl. Ppryar.
PaBHOBecHe cuit Ha pblyare

https://m.edso0.ru/8YRUOUGS?2



https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2

57

KontponbHas pabora no reme
«JlaBneHue TBEpIbIX TEl,
KHUJIKOCTEH ¥ Ta30B» /
Bcepoccuiickas nposepodHas
pabora

https://m.edsoo.ru/DWLOWQXQZ

58

PesepBHblit ypok. Paborta ¢
TEKCTaMHM 110 TeMe «JlaBieHue
TBEPABIX TEN, )KUIKOCTEN U ra30B»
/ Bcepoccuiickast mpoBepovHast
pabora

https://m.edsoo.ru/RFCSYB9F8

59

Poruaru B Texnuke, ObITY U
npupoze. JlJaboparopHas pabora
«HccnenoBanue yciaoBHiA
paBHOBECHUS pblyara»

0.5

https://m.edsoo0.ru/KR7VOIXUT

60

Penrenue 3amay no teme «Y CIOBHUA
paBHOBeCI/ISI pr‘I&F&))

https://m.edsoo.ru/6AXDHFS8N

61

Koadumuent noneznoro
JICHCTBUS MEXaHU3MA.
JlabopaTtopHas pabora
«M13mepenue KII/] HakinoHHOM
MIJIOCKOCTH

0.5

https://m.edsoo.ru/4AAYEYZDMW

62

Pemenue 3amgad mo teme "Padora,
MoutHocTh, KIT/1"

https://m.edsoo0.ru/\VF5XBOLVS

63

MexaHnueckasi JHEpPTHUs.
Kunernueckas 1 noteHIHanbHas
SHEprus

https://m.edso0.ru/SHOQE7HOY K

64

3aK0H COXPAHEHUSI MEXaHHUYECKOM
SHEPTUU

https://m.edsoo.ru/46Y22ZPME

65

YPpOK-3KCIIEPUMEHT 10 TEME

https://m.edsoo.ru/SM7E7YTZC



https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC

"JKCIepUMEHTAIIBHOE
ONpEeICIICHUE U3MEHEHHUS
KHHETHYCSCKOHN M ITOTEHITHAIHLHOM
SHEPTHH MPU CKATBIBAHUM TEJIA IO
HAKJIOHHOM IIJTIOCKOCTH"

KonTtponbhas pabora o teme

BEIECTBa

66 1 1 https://m.edsoo.ru/AECZ9T7EC
«PaboTa 1 MOIHOCTE. DHEPTHUS»
PesepBHblit ypok. Paborta c
67 TEKCTaMH 110 TeMe "MeXaHnYeCKOoe 1 https://m.edso0.ru/MJJPGGSA3
nBHKeHue"
PesepsHblii ypok. Pabora ¢
68 TekcTamu 1o TeMe "Pabora. 1 https://m.eds00.ru/ XT2SMNZYM
MormHocTs. Dueprus"”
OBHIEE KOJIMYECTBO YACOB I1O 68 4 12
ITPOI'PAMME
8 KJIACC
KoaundecTBo 4acoB
Ne Mara JJIeKTPOHHbIe N (ppoBbIe
Tema ypoka Kontpoabnbie | Ilpaktnyeckue
n/n Bceero H3ydeHHusi | oOpa3oBaTebHbIE pecypchl
padoThbI padoThbI
OCHOBHBIE TTOT0KEHHUS
1 MOTCRYIAPHO-KHHETHHACCROR 1 https://m.eds00.ru/10BIEJ8GQ
TEOPUH U UX OIBITHHIC
TTOJITBEPIK ICHUS
M
2 ACCE H PA3MEp BTOMOB H 1 https://m.eds00.ru/OMIN4E3EH
MOJIEKYIT
Mopenu TBEPAOrO, KUIKOTO U
3 ra3o00pa3HOro COCTOSHUIMA 1 https://m.edsoo.ru/[HVW3WMRAS



https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM
https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5

OOmbsicHeHHE CBOICTB TBEPOTO,
XKHUJKOTO ¥ Ta3000pa3HOT0
COCTOSTHUH BEIIeCTBAa HA OCHOBE
IIOJIO’KEHU I MOJIEKYJIIPHO-
KMHETUYECKON TEOpUH

https://m.edsoo0.ru/DJYTZQHS83

Kpucrannnueckue u amopdHsbie
Tena

https://m.edso0.ru/8G73PVM40

CMaunBaHue U KaUJUISIPHOCTb.
IToBepXHOCTHOE HATSIKECHUE

https://m.eds00.ru/7XZHOXTSK

TenoBoe paclIMpeHne U cxKaTHe

https://m.edso0.ru/ISN30OKS8L

Temmnepatypa. CBs3b TEMIIEpATYpPbI
CO CKOPOCTBIO TEILIIOBOI'O
JIBYDKEHUS YaCTHUIL

https://m.edsoo.ru/5XSV6F15B

Buytpennss sneprus. CriocoObl
M3MEHEHUsl BHYTPEHHEH sHepruu

https://m.edsoo.ru/BBVCI9IMHG6

10

Bunael remonepenauun

https://m.edsoo.ru/WF4J3070P

11

Ypok-koHpepeHIus
"IIpakTHYecKOe UCIOIb30BAHHE
TETJIOBBIX CBOWCTB BEIIECTB U
MaTepHaJioB B IENSIX
sHeprocOepexeHus"

https://m.edsoo.ru/UU910QFZW

12

KonnuecTBo TeruioTel. Y nenpHas
TEIUIOEMKOCTD

https://m.eds00.ru/88291DDIZ

13

YpaBHEeHUE TEIJIOBOTO OanaHca.
TemnooOMeH U TEMI0BOE
paBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

JlabopaTtopHas pabora
"UccinenoBaHue IBIEHUS
Ter1000MeHa MpU CMEIIUBAHUH

https://m.edsoo.ru/FR2N6N5GV



https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV

XOJIOIHOM U TOopsiueit Bojb!"

15

Pacuet xonuuecTBa TCIIJIOTHI,
HCO6XO,I[I/IMOFO JJIs1 Harpe€BaHUA
TCJIa U BBIACIISICMOI'O UM IIpHU
OXJIAXKJICHHUH

https://m.edsoo.ru/JSMRA1APW

16

JlaboparopHast pabora
"Onpenenenue yneapbHou
TEIIOEMKOCTH BellecTBa"

https://m.edso0.ru/401T1ZJAH

17

DOHeprus TOrMBa. Y IeabHast
TEIJIOTa CTOPAHUS

https://m.edso00.ru/683A1XYWS8

18

[InaBnenue u oTBEpACBaHUE
KPUCTAJUIMYECKUX TeJl. Y IeibHast
TEIUIOTa IJIaBJIECHUS

https://m.edsoo.ru/JHE5A1PJF

19

JlaGoparopHas pabora
"Onpenenenne yaenbHOU TETTOThI
TJIaBJICHUS Jbaa"

https://m.edso00.ru/LCOXVHGHD

20

[TapooOpa3oBaHue U KOHICHCAITHUS.

Hcnapenue

https://m.eds00.ru/CQG4DOQKML

21

Kunenue. Y nenpHast Temiora
napooOpa3oBaHus U KOHICHCAIINH.
3aBUCUMOCTb TEMIIEPATYpPbI
KHUIICHUS OT aTMoc(hepHOro
JIaBJICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BrnaxxHocTh Bo3myxa.
JlabopaTtopHas pabora
"Onpenenenre OTHOCUTEIbHON
BJIAKHOCTH Bo3ayxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemienue 3agay Ha OIpeaACIICHUC
BJIQXKHOCTH BO3ayXa

https://m.edsoo.ru/N4AXJEXGAL



https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL

24

[TpuHIMITBI paOOTHI TEITOBBIX
neurareneif. [laposas TypOuHa.
JIBurarenp BHYTPEHHETO CTOPAHMS

https://m.edsoo.ru/6BKWSWY G6

25

KIIJI TermoBoro aBuraress.
TennoBele ABUraTeIN U 3aluTa
OKpPY’KaroIlel cpe/ibl

https://m.edsoo.ru/UJA3DRDOH

26

3akoH COXpPAaHCHUSA U MTPEBPALICHUA
OHEPTHUH B TCIJIOBBIX IMMpOoHeccax

https://m.edsoo0.ru/B1KX6RPQ9

27

[ToaroroBka Kk KOHTPOJIBHOM
pabore o reme "TernoBsie
saBieHus. MI3MeHeHne arperarubix
COCTOSIHMH BelecTna"

https://m.edso0.ru/9AQ53CC7C

28

KonTponbHas pabora 1mo Teme
"TerutoBele ABIIcHUA. I3MeHeHNE
arperaTHbIX COCTOSIHUM BemiecTa"

https://m.edso0.ru/0X03133KU

29

Onekrpusanus ten. [[Ba pona
ANEKTPUYECKHUX 3apsSA0B

https://m.edso0.ru/9ESSKDOMD

30

Ypok-uccienoBaHue
"DnexTpusanus TelI HHAYKIHUEH 1
IIPU COMPUKOCHOBEHUU"

https://m.edsoo.ru/JALOQFK67J

31

B3anMozeiicTBue 3apsyKEeHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru/LIJCQZZS9

32

DIIEKTPUYECKOE IOJIE.
HanpsikeHHOCTB 2JIEKTPUYECKOrO
nonist. [lpuHnun cynepno3unuu
JIEKTPUYECKUX I1OJIEN

https://m.edso00.ru/N79CZ2GZ1J)

33

Hocurenn anexrpuyeckux
3apsAA0B. DIEMEHTAPHBIN 3apsi.
Crpoenue aroma

https://m.edsoo.ru/AFOIKADMYV



https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV

34

[IpoBOIHUKY U AUBIIEKTPUKH.
3aKOH COXpaHEHUst
AJIEKTPUYECKOr0 3apsaa

https://m.edsoo.ru/U8JR991PB

35

Pemenue 3a1ay Ha npuMeHeHNE
CBOMCTB 3JIEKTPUYECKUX 3aPsI0B

https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTPUUECKUI TOK, YCIIOBUS €r0
cymiecTBoBaHus. MlcrouHuku
JIEKTPUUYECKOT O TOKA

https://m.edsoo.ru/IS1IMP3J3M

37

JlelicTBUSI SJIEKTPUYECKOTO TOKA

https://m.eds00.ru/Q8WUTCKVT

38

Ypok-uccinenosanue "Jleiicteue
AIEKTPUYECKOTO MO Ha
MIPOBOJIHUKH U TUAJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

DJIEKTPUYECKUM TOK B METaJlIax,
KUAKOCTSAX U ra3ax

https://m.edso00.ru/E4CO0OOYPF

40

DnexTpuyecKas 1enb U e
COCTaBHBIE YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna Toka. JJaGoparopnas pabora
"U3mepenue u peryiupoBaHue
CHUJIBI TOKA"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DJIEeKTPUUECKOE HAIIPSKEHUE.
BonwsT™merp. JTabopaTopHas pabora
"U3mepeHue u peryinpoBaHue
HanpspkeHus"

0.5

https://m.edso0.ru/X7P0JOFGH

43

ConpoTuBieHNE TPOBOJAHUKA.
Y nenbHOe COnpOTUBIIEHUE
BEIIECTBA

https://m.edso0.ru/ESUO5PC4G

44

JlabopaTtopHas pabora
"3aBUCUMOCTB 3JIEKTPUUECKOTO
COIIPOTHBIICHUS TPOBOIHUKA OT

https://m.edso0.ru/4JDA8GZN X



https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX

€ro JUTHHBI, TUTOIAIH
MIONIEPEYHOT 0 CEUCHHS U
Marepuaia"

45

3aBUCUMOCTH CHUJIBI TOKA OT
HanpsbkeHus. 3akoH Oma asis
y4acTKa [enu

https://m.edsoo.ru/VEZPE7Q8Q

46

JlaGoparopHas pabota
"UccimenoBanne 3aBUCUMOCTH
CHJIBI TOKA, UAYILETO uepes3
PE3UCTOp, OT CONMPOTUBIICHUS
pe3ucTopa M HAPsHKSHHS Ha
pesucrope"

https://m.edso0.ru/X5THIN3RM

47

ITocnenoBarensHoOE U
napajieIbHOE COeAMHEHUS
MTPOBOJTHUKOB

https://m.eds00.ru/HJ9903493

48

JlabopaTtophas pabora "I[IpoBepka
IIpaBUJIa CIIOKEHUS HAIPSHKECHUI
MIPU TIOCTIEA0BATEIEHOM
COEIMHEHUH JBYX PE3UCTOPOB"

https://m.edso0.ru/\VQ3VYPOTS8

49

JlabopaTtopHas pabora "I[IpoBepka
TIpaBIIA JJTSL CHITBI TOKA TIPH
napajieIbHOM COSAUHEHUH
pe3ucTopon”

https://m.edsoo.ru/DPAXG8PZJ]

50

Pemrenue 3aiay Ha npuMeHEeHUE
3akoHa Oma 1J1d pa3aun4HoOro
COCINHCHUA HpOBOIIHI/IKOB

https://m.edsoo0.ru/19ZEFKZZ74

o1

Pabora 1 MOIIHOCTE
AJEKTPUYECKOTr0 TOKA. 3aKOH
Jxoyns-Jlenna

https://m.edsoo.ru/40AIXYN3H



https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H

52

JlaGoparophas pabota
"Onpenenenne paboTH U
MOIIIHOCTH AJIEKTPHUYECKOro ToKa"

https://m.edsoo.ru/VR92V8JHA

53

DIIEKTPUUYECKUE LIETIH U
HOTPEOUTENH IIEKTPUUYECKON
sHepruu B ObITy. Koporkoe
3aMBIKaHHE

https://m.edso0.ru/1L3KZ2XLM

54

ITocTossHHBIE MArHUTEL, HX
B3aNMOJIECTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

VYpok-uccnenosanue "M3yuenue
oJIei MOCTOSHHBIX MAarHUTOB"

https://m.eds00.ru/1GL7RJQOR

56

MarunutHoe 1none. MarautHoe
oJe 3eMJIM ¥ €ro 3Ha4YeHUe i
JKU3HU Ha 3eMiie

https://m.edso0.ru/R3IXXJCRVK

57

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme "DIeKTpudecKue
3apspl. 3apsKEHHBIE Tela U UX
B3auMoJiercTBUA. I10CTOSHHDBIH
AIEKTPUYECKHUM TOK"

https://m.edso0.ru/RTA1IB1C5

58

Kontponpnas padora mo reme
"DnexTpuueckue 3apsaabl.
3apsKEHHBIE TEIa U UX
B3aumojencTBus. [locTosHHBII
AJIEKTPUUYECKHH TOK" /
Bcepoccuiickas mpoBepouHas
pabora

https://m.edsoo0.ru/ZISSW4Z7W

59

PesepsHsiii ypok. Pabora ¢
TekcTamu 1o Teme "TlocTossHHBIN
AIEKTPUIECKUI TOK" /

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

Bcepoccuiickas nposepouHas
pabora

60

OnbIT OpcTtena. MarauTHoe nosie
AJIEKTPUYECKOro TOKa MaruutHoe
T10JI€ KaTyLIKHU C TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[IpumeHeHne 3MeKTPOMAarHuToB B
TexHuke. JJabopaTopnas padora
"N3yueHne neicTBUsS MarHUTHOT O
I10J151 Ha IPOBOJHUK C TOKOM"

0.5

https://m.edsoo0.ru/KG8XDIUWD

62

DneKTpoABUTaTeb IOCTOSHHOIO
Toka. Mcionp3oBanue
AJIEKTPOJBUTATEINICH B
TEXHUYECKUX YCTPOUCTBAX U HA
Tpancnopre. JJaboparopHas
pabora "KoHcTpynpoBaHue u
n3y4eHue paboTbl
ANEeKTpoABUraTess"

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

63

Omneitel @apanes. 3akoH
3JIEKTPOMAarHUTHON MHIYKIIUH.
IIpaBuito JIenna

https://m.edsoo.ru/YSDW34FV0

64

Dnekrporeneparop. CriocoOs
MOJTyYEHUS IIEKTPUICCKON
SHEPTUU. DIEKTPOCTAHIINHN HA
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPTUU

https://m.edsoo.ru/LM1C70D7A

65

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o TeMe "DIeKTpUuIecKue 1
MarHuTHBbIE sIBJICHUS"

https://m.edsoo.ru/GFS9PNC8B

66

Kontponbhas paborta no teme

https://m.edsoo.ru/APBXXTADS



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS

"DIeKTpUUECKUE U MarHUTHbBIE
ABJICHUS"

67

PesepBHbIii ypok. Pabota ¢
TekcTaMmu 110 TeMme "TerioBsle
SIBJIEHUS"

https://m.edso0.ru/4B8GKYQ1X

68

PesepsHbiii ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarauTHbIE
saBiIeHU"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68 4
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9 KJIACC

Ne
n/o

Tema ypoka

KoanuyecTBo 4acoB

KoHTpoibHbIe

Bcero
padoThI

IIpakTH4eckue
padoTsbl

Jlara
U3ydeHus

JIeKTPOHHBbIE HU(POBbHIE
o0pa3oBaTesIbHbIE pecypchl

Mexannueckoe IBUKECHHUE.
MarepuanbHas TOUKa

https://m.edsoo.ru/UP3188VVCD

CucreMa orcuera.
OTHOCHUTEIILHOCTh MEXAHUYECKOTO
TIBUKEHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE MpsMOIUHENHHOE
JIBIKEHUE

https://m.edsoo0.ru/E65RWOZKO0

HepaBHOMEpPHOE TPAMOIIMHENHOE
nBuxkeHue. CpeHsisi U MTHOBEHHas
CKOpPOCTb

https://m.edso0.ru/L043PYTGB

[IpssmMonuHEHOE PaBHOYCKOPEHHOE
JBUKECHHE. Y CKOpEHUE

https://m.edsoo.ru/SKUYWCHBO0

CkopoCTh PSAMOJIMHEUHOTO
PaBHOYCKOPEHHOT'O JIBHKCHHUSI.

https://m.edsoo.ru/HXCDF3ZC8



https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX
https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8

I'padux ckopocTu

JlaGoparopHas pabora
"Onpenenenne yCKOpeHus Tena npu

7 https://m.edso0.ru/IKKINJFO8
PaBHOYCKOPEHHOM JIBUKEHHH I10
HAKJIOHHOH IUIOCKOCTH"

8 Crobonmoe manenue Teit. OnbIre: https://m.edsoo.ru/NMQA4GGEQ
I'anunes
PaBHOMEpHOE IBIKCHHUE 110

9 OKPYIKHOCTH. Hepyioﬂ uHacrora https://m.edsoo.ru/PVRBIDTTH
oOparieHus. JIuneliHas u yriaoBast
CKOPOCTH

10 LleHTpOoCTpeMUTENHHOE YCKOPEHHE https://m.edso00.ru/OSLEFGWEZY

11 Hepsiit saxoit Hyiotora. Beirop https:/m.eds00.ru/TADTURL3K
CUJIBI

12 Bropoit saxort Hytorora. https://m.eds00.ru/5A28NGVEV
PaBHOnElcTBYIOIIIAdA CHITa

13 Tperuit saioit Hpiotoma. https://m.eds00.ru/XPFY G64RM
Cyneprnio3unus cui
P

14 CIICHHC 33737 Ha npuMeHerHe https://m.eds00.ru/GEM2S4HK9
3axkoHOB Herotona

15 Cua ynpyrocta. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P

16 CINCHHE 37t 10 TeMe «Cia https://m.eds00.ri/HMLLAMN12
YIPYTOCTH»
JlaboparopHast pabora

17 «OrnpeneneHune KeCTKOCTH https://m.edsoo.ru/T4PAJAFV1
IPYKHHBD)

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRAS8I7

19 Pemterne sanart o Teme «Cwira https://m.eds00.ru/PJIDH2DCIT

TPEHUS



https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T

20

JlaGoparopHas pabora
"Onpenenenne kodphunuenTa
TPEHUS CKOJIBKEHUS"

https://m.edso0.ru/C56RD8K X8

21

Pemenue 3anau no reme "3akoHBbI
Herotona. Cuna ynpyroctu. Cuina
TpeHus"

https://m.edsoo0.ru/VT3T38KBU

22

Cuna TsKeCTH M 3aKOH BCEMUPHOTO
TATOTEHHS. Y CKOPEHHE CBOOOHOTO
najgcHus

https://m.edsoo.ru/MEETXGF60Q

23

VYpok-koHpepenuus "JBuxeHue Ten
BOKPYT TPaBUTALMOHHOI'O [IEHTPa
(Conmueunas cucrema). ['amakTuku"

https://m.edso0.ru/BLGGQ9259

24

Penrenue 3amau no teme "Cuia
TSHKECTH U 3aKOH BCEMUPHOTO
Tarorenus"

https://m.edso0.ru/VV02GV8YAT

25

IIepBast kocMuYecKast CKOPOCTb.
HesecomocTs 1 neperpysku

https://m.edso0.ru/563XRG6ED

26

PaBHOBECHE MaTeprUaAIBHOW TOYKH.
AOGComoTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOrO TENA C
3aKPEIUIEHHONW OCBIO BPAILICHHUS.
MowmenTt cuiibl. LleHTp TshkecTn

https://m.edsoo.ru/AONEMB459

27

PaBHOBecHe MaTepuanbHOM TOYKH.
AOComOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOrO TENA C
3aKpEIIEHHOW OChbIO BpAILICHHUS.
MowmenT cuibl. LleHnTp Tsxectn

https://m.edsoo.ru/GAMQWA4SLS

28

Pemenwne 3agau mo teme "MomeHT
cuisbl. Llentp Tsoxectn"

https://m.eds00.ru/0QJSN205C



https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C

29

[ToaroroBka Kk KOHTPOIBHOU paboTe

o TeMe "MexaHn4ecKoe IBUKEHUE.

Bzaumoneiictue Ten"

https://m.edso0.ru/8D7SUVX5J

30

KonTponbhast pabota no teme
"MexaHU4eCKOEe JBIKEHUE.
BzaunmoneiictBue Ten"

https://m.edsoo0.ru/J1BOUJ2Y G

31

Nmnynsc Tena. Mnynsc cUitbl.
3aKOH COXpaHEHUs UMITYJIbCA.

Yupyroe u HEynpyroe
B3aMMOJICHUCTBHUE

https://m.edsoo.ru/7P15BWQD2

32

Pemenne 3agau mo reme "3akoH
COXpaHEeHUs umnyJsbca"

https://m.edsoo.ru/LQOG6EH8F9

33

VYpok-koHpepeHius "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexanunyeckas paboTa U MOITHOCTb

https://m.edsoo.ru/FCOHVOY XP

35

Pabota cuitbl TSHKECTH, CHITBI
YOPYTOCTH U CHJIBI TPEHUS

https://m.edsoo.ru/Y4H20MDHI

36

JlaGopaTtopHas pabora
«Omnpenenenue padoThI CUITBI
TPEHUS TIPU PAaBHOMEPHOM
JABHUXKXCHHUU TEJIa 110 FOpI/I3OHTaJ'ILHOI71
MTOBEPXHOCTH

https://m.edsoo.ru/609HFE1P8

37

CBsi3b 9HEPTUM U PabOTHI.
[ToTennmanbHast SHEPTHs

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprus. Teopema o
KMHETUYECKON YHEPTUU

https://m.edsoo.ru/\WKXL7NXVR

39

3aKoH COXpaHCHUA OHCPIUn B
MCXaHUKE

https://m.edsoo.ru/FMM2S69EB

40

JlabopaTtopHas pabora «3y4yeHue

https://m.edso0.ru/0TVK8KJXB



https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

3dKOHa COXpPAaHCHUA SHCPTUN»

41

KonebarenbHoe JABHKCHHUC U €T0
XApaKTCPUCTUKHU

https://m.edsoo0.ru/3EQ3BHBZ3

42

3aryxaromue KojaeOaHus.
BoinyxxaeHHbie KosneOaHusl.
Pe3onanc

https://m.edsoo.ru/1I3ZKD2M12

43

MareMaTnyecKuil U Npy>KUHHBINA
MasiTHUKU

https://m.edsoo.ru/O71PZDM11

44

VYpok-uccienoBanue «3aBUCUMOCTb
nepuoja KoiaeOaHuil OT )KECTKOCTH
MIPY>KHUHBI U MacChl Tpy3a»

https://m.edsoo.ru/BACAGR4KS

45

IIpeBpalienue 3HEpruu Npu
MEXaHNYECKUX KOJICOaHUIX

https://m.edsoo.ru/RPN7BU655

46

JlaboparopHast pabora
«OrnpeneneHune 4acToThl U Iepruoa
KoJIeOaHU I MPY>KUHHOTO MAaTHUKA)

https://m.edsoo.ru/FV1Y2NUGC

47

JlabopaTtophnas pabora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa
KoJie0aHMil rpy3a, MOIBEIIEHHOTO K
HUTH, OT MacChI TPy3a»

https://m.edsoo.ru/6YGEHWSDT

48

Mexaunueckue BonHbl. CBoOMCTBa
MexaHu4ecKuX BOJH. [IpomonbpHbIE
Y TIOTIEPEYHBIE BOJHBI

https://m.edso00.ru/QHBQ3U5XV

49

Ypok-koHpepeHuus
"MexaHu4ecKkue BOIHBI B TBEPJIOM
tene. CelicMuyeckue BOJIHBI"

https://m.edsoo.ru/6PNOHXSJA

50

3Byk. Pacnipoctpanenue u
OTpa’keHHE 3BYyKa

https://m.edsoo.ru/NTZLRXDB5

51

Ypok-uccnenoranue "Habmonenne

https://m.eds00.ru/5SRPRGGZVS



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8

3aBUCHUMOCTH BBICOTHI 3BYKa OT
qacTOTEI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

https://m.edsoo.ru/AOY3HSN3G

53

VYpok-koubepenius "YiabpTpa3sByK U
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka Kk KOHTPOIBHOU paboTe
110 TeM€e "3aKOHbI COXPaHEHUS.
Mexannyeckue koaebanus u
BOJIHBI"

https://m.edsoo.ru/7YAJAV57M

55

KonTponbhast pabota no teme
"3aKOHBI COXpaHEHHUSI.
Mexanunueckue konebaHus u
BOJIHBI"

https://m.edsoo.ru/ZvVD7Z44\VH

56

DIIEKTPOMArHUTHOE TIOJIE.
3JI€KTpOMaI‘ HUTHBIC BOJIHBI

https://m.edso0.ru/KAKC7HSCG

57

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

58

VYpok-koudepenmus "llkana
AIEKTPOMATHUTHBIX BOJIH.
Hcrnonp3oBaHne IEKTPOMAarHUTHBIX
BOJIH JIJIS COTOBOM CBS3H"

https://m.edsoo.ru/7E1J2VY03

59

VYpok-uccnenosanue "M3ydenue
CBOMCTB 3JICKTPOMArHUTHBIX BOJH C
MOMOIIIbIO MOOMIIBHOTO TenedoHa"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3anau Ha onpenenexue
YacCTOTHI U JIJTUHBI
AJIEKTPOMArHUTHOW BOJIHBI

https://m.edsoo.ru/M\WIGCO6QSN

61

DneKTpOMarHuTHas MpUpo/ia CBETa.
CxopocTts cBeta. BoinHoBbie

https://m.edsoo.ru/ZFGOBMGFX



https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX

CBOICTBA CBETA

62

Hcrounuku ceera. IIpsmonuneitnoe
pacnpoCcTpaHEHHE CBETA. 3aTMEHUS
Connua u Jlynst

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpakKeHUsI CBETA. 3epKaa.
Pemenue 3agau Ha npumMeHeHne
3aKOHa OTPa’KEHUs CBETa

https://m.edso00.ru/QONUKCDOB

64

HpeJIOMJ'IeHI/IC cBeTa. 3aK0oH
MMPECIOMIICHUA CBETA

https://m.edsoo.ru/NF1PZFEV3

65

[TotHOE BHYTpEHHEE OTpAKCHUE
cBeTa. Vcronp30BaHMe TTOTHOTO
BHYTPEHHETO OTPAKEHUS B
ONTHYECKHX CBETOBOJAX

https://m.edsoo.ru/FZ7HV6E2W

66

JlaGopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH yTJIa
MPEJIOMIIEHUSI CBETOBOT'O J1y4a OT
yrila naJieHusl Ha TpaHulle "BO3ayX-

CTCKJIO

https://m.edso00.ru/R8001T10S

67

Ypok-koHpepeHIus

"M cronap30BaHuEe HOJIHOTO
BHYTPEHHETO OTPAYKEHUS:
CBETOBOJIBI, OIITUKOBOJIOKOHHAS
CBA3L"

https://m.edsoo.ru/OL9F63ZRU

68

JIna3el. OnTHYeCKas cUjia JIMH3I

https://m.edsoo.ru/ZVV702L97F

69

[TocTpoenue n3o0pakeHuii B
JINH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaboparopHast pabora
"Omnpenenenue GOKYyCHOTO
pacCTOSIHUS M ONTHYECKON CHITBI

https://m.eds00.ru/3XTVNZNJJ



https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ

coOuparorei JTUH3bI"

71

Ypok-koHpepenuus "OnTuueckue
JIUH30BBIC TPUOOPHI"

https://m.edsoo.ru/KKVRKOP3D

72

['na3 kak onTHYECKasi CUCTEMA.
3penue

https://m.edsoo.ru/KP1ACI9PW

73

VYpok-koudepennus "JledekTo
3penus. Kak coxpanuts 3penue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznoxxenue 6emoro cBera B CIIEKTP.
OmbiTel HertoToHa. Ciioxkenne
CIEeKTpaJIbHBIX 1IBETOB. /lucnepcus
cBeTa

https://m.edsoo.ru/ZPRFN4D5V

75

JlabopaTtopHas pabora "OnbIThI 11O
pa3iokeHuIo O6e1oro cBeTa B CIeKTp
¥ BOCIIPHUATHIO [IBETA IPEJAMETOB
IpU UX HAOIIOACHUU Yepes
I[BETOBBIC (PMIILTPHI"

https://m.edsoo.ru/E5ISL6TCH

76

Ypok-nipaktukym "BonHoBbIE
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7 KJIACC

Kox
NpoBepAEMOro
pe3yJbTaTa

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCIIOJIB30BAaTh N3YUYCHHBIC ITOHATHUA

1.2

pa3nanyaTh SBJICHUS 110 ONMCAaHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OIIBITOB, AEMOHCTPUPYIOLIUX JTaHHOE (PU3HUECKOE SIBJICHHE

1.3

pacrno3HaBaTh  MpPOSABIEHUWE  M3YYEHHBIX  (U3NYECKUX  SABJIEHUH B
OKpYXXarollleM MHpe, B TOM 4uclie (U3NUYECKUe SIBICHUS B NPUPOAE, NMPHU
9TOM TEpeBOJUTh IMPAKTHUUECKYI0 3ahadyy B y4eOHYIO, BBIIEIATH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHU) PU3NYECKUX SBICHUI

14

OIUCHIBATh M3YYECHHBbIE CBOWCTBA Te€l M (DPU3MUECKHUE SBICHMS, UCIIOJIb3YS
¢u3nvecKkre BeTMYUHBI, IPY ONMUCAHUH MTPABUIILHO TPAKTOBATH (PU3NIECKUI
CMBICIT MCIIOJIb3YEMBIX BEIMYUH, UX 0003HAUEHUS M €JUHULBI (PU3HMUECKHX
BEJIMYMH, HaXOAUTh (QOPMYJbl, CBA3BIBAIOIINE JaHHYIO (QU3NYECKYIO
BEJIMYMHY C JpPYTMMH BEJIMYMHAMH, CTPOUTh TpauKU H3Y4YEHHBIX
3aBUCUMOCTEH (hU3MUYECKUX BEIIMUUH

1.5

XapakTepu30BaTh CBOMCTBA TeN, (U3MUECKUE SIBICHHUS W TPOILECCHI,
HCIIONB3ysl WU3YYEHHBIE 3aKOHbI, IIpY OTOM JaBaTb  CJIOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3alTUCHIBATH €0 MATEMATHYECKOE BBIPAKCHUE

1.6

OOBSICHATH (PU3HUECKUE ABJICHUS, ITPOLIECCH U CBOMCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE CUTYallull MPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISABIIATD
IPUYMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTh O0BACHEHHE U3 | — 2 JTOrH4ecKux
maroB ¢ omnopod Ha 1 — 2 W3yueHHBIX CBOWCTBAa (M3MUYECKUX SIBIICHUH,
($U3NYEeCKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemate pacuéTHele 3aaud B 1 — 2 1eicTBUS, UCHONb3Ys 3aKOHBI M
dbopmyinbl, cBs3bIBaroIMe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a
YCIIOBUS 3a7jaud 3allKChIBaTh KPAaTKOE YCIOBHE, MOJACTaBIATh (PU3NYECKUE
BEIMYUHBl B (DOPMYNBI M TPOBOJAUTH pacyEThl, HAXOAUTH CIPABOYHBIC
JlaHHBle, HEOOXOIUMBIE Ul PELeHMs 3a/ad, OLICHUBATh PEATMCTUYHOCTh
MOJTy4YeHHON (PU3HUECKON BEIUUUHBI

1.8

pacrio3HaBaTb IPOOJEMBI, KOTOpblE MOMKHO pPEIIUTh IpPHU [OMOIIU
($U3NIECKUX METOIOB, B OIMCAHUU WCCIICAOBAHMS BBIJCIATH MPOBEPSIEMOE
IpeanoiIoKeHue (TMIoTe3y), pa3nyaTh U HHTEPIPETUPOBATh MOTYUECHHBIN
pe3ynabTaT, HaXOAUTh OMIMOKM B XOJE ONBITA, JAeNaTh BBIBOABI IO €ro
pe3yapTaTam

1.9

MIPOBOJIUTH OTBITHI 110 HAOTIOJCHHUIO (PU3MUECKUX SBICHUH WM (DU3UICCKUX
CBOWCTB Ten: (hOpMYIHpPOBaTh MpPOBEPSEMbIe MPEAMONOKEHHS, COOMpPATh
YCTaHOBKY U3 MPEUIOKEHHOT0 000pyAOBaHHUs, 3alHCHIBATh XOJ OINbITa U




(I)OpMy.III/IpOBaTL BBIBO/JBI

1.10

BBIIIOJHATh MpSMBIE M3MEPEHUS C UCIOIb30BAHUEM AHAIOTOBBIX H
nuGpoBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS NPUOOPOB C  Y4ETOM
3aJJaHHOW a0CONIFOTHOM MOTPENIHOCTH U3MEPEHUI

1.11

MIPOBOJIUTH MCCJICIOBAHNUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIIUMYUHBI OT
JpPYrod ¢ MCHOJNIB30BAaHUEM IIPSMBIX HU3MEPEHHUH, Y4acTBOBaTb B
IJITAHUPOBAHUHM  Y4eOHOr0  HMCCJICAOBaHHS, COOMpaTh YCTaHOBKY U
BBITIOJIHATh HM3MEPEHUs, CIeAys MPEeIOKEHHOMY IUlaHy, (UKCHUPOBATH
pe3ynapTaThl MOJTYYCHHONM 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHUIE
MPEUIOKEHHBIX Ta0null U TrpaduKoB, NeNaTh BBIBOJABI MO pPe3ybTaTam
HUCCICA0BAHUS

1.12

MPOBOAUTH KOCBEHHBbIE M3MEpEeHHs] (U3HUECKUX BEJIMYUH, CIEays
NPEUIOKEHHOH MHCTPYKIMH: TpH BBINOJIHEHUH W3MEpPEHUH coduparhb
JKCIICPUMEHTAIIHYI0 YCTAHOBKY M  BBIYUCIATH 3HAYEHUE HMCKOMOH
BEJINYUHBI

1.13

coO01aTh MpaBUJia TEXHUKH OE30MacHOCTU MpH padoTe ¢ 1abopaTOpHBIM
o0opyoBaHUEM

1.14

YKa3bIBaTh NPUHIUIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOKUCTB,
XapaKTepu30BaTh NPUHLUUIBI  JACHCTBUS  M3YYEHHBIX TNPUOOPOB H
TEXHHYECKUX YCTPOMCTB C MOMOIIBIO MX OIMUCAHUS, UCIOJIB3YSI 3HAHHUS O
CBOMCTBaxX (M3NYECKUX SIBICHUN M HEOOXOAUMBIC (hU3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

OPUBOAUTH  NpuUMephl  (HaxoAuTh  WHPOPMALKMIO O  MPHUMEPAX)
IPAKTUYECKOTO HCIHONb30BaHUS (PU3MUECKMX 3HAHUW B IOBCEAHEBHON
KHU3HU U1 o0ecniedyeHus 0€30MacHOCTH Mpu oOpallleHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBbS U COOJIIOACHUS HOPM
9KOJIOTHYECKOT O NMOBEJCHMS B OKPY KAIOILEH Cpele

1.16

OCYILECTBIATh OTOOp MCTOYHUKOB HHpoOpMaluu B ceTu VIHTepHET B
COOTBCTCTBHH C 3aJaHHBIM ITOMCKOBBIM 3aIIpOCOM, Ha OCHOBEC MMCIOIIHNXCA
3HAHUH u HYTGM CpaBHCHHA Pa3JIMIHBIX HCTOYHHUKOB BBIACIATH
uH(pOpMaIUIO, KOTOpas SBISETCS MPOTUBOPEUMBOM WM MOXET OBITh
HEJIOCTOBEPHOM

1.17

WCTIOJIb30BaTh TPU BBITIOJHEHUW YYEOHBIX 3aJaHUil HayYHOIOMYJISIPHYIO
TuTepaTypy (QpU3NYECKOro COACpPkKAHMS, CIIPABOUYHBIC MATEPHAIIBI, PECYPCHI
cetru UWHTepHer, BhajeTh MNpuUEMaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIUK U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KpAaTKHWE MUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE 2 — 3 MCTOYHHKOB MH(OpPMAIK (PU3NIECKOTO COACPKAHUSI, B TOM
qrcliie MyOJUYHO JeNaTh KPaTKhe COOOIIEHUS O pe3ysibTaTaX MPOEKTOB WU
y4eOHBIX HCCIICIOBAaHUM, MPU ITOM T'PAMOTHO HCIOIB30BaTh M3YYCHHBIN
MOHSATHWHBIN ammapaT Kypca (HU3UKH, COMPOBOXKAATH BBICTYIUICHHE
Ipe3eHTauuen

1.19

IPU BBIMOJHEHUH Y4YEOHBIX TNPOEKTOB M HCCIEIOBAHUM pacrpelessiTh




0053aHHOCTH B TpPYIIE B COOTBETCTBHU C IOCTABICHHBIMH 3aJ[a4aMH,
CIICINTh 3a BBINOJIHEHHEM IUIaHA JCWCTBUM, aJeKBaTHO OIICHHUBATh
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TPYIIBI,  BBICTPAUBaTh
KOMMYHUKAaTUBHOE B3aUMO/JICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX

8 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTaTa

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
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HCIIOJIB30BAaTh ITOHATHA

1.2

pa3nuyaTh SIBJCHUS MO OMUCAHHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OIBITOB, ICMOHCTPUPYIOIIUX TAHHOE (PU3HUECKOE SIBJICHHE

1.3

pacrio3HaBaTh  TPOSIBIICHHME  HW3YYCHHBIX  (U3UYECKUX  SBJICHUU B
OKpYXXarollleM MHpe, B TOM 4uciie (U3NYeCKue SIBICHUS B NPUPOAE, NPU
9TOM TEpPEeBOJUTh MPAKTHYECKYI0 3ahadyy B y4eOHYIO, BBIIEITH
CYIIECTBEHHBIE CBOICTBA (TIPU3HAKHN) (PU3HUECKHX SBICHUIN

1.4

OIMChIBaTh M3yYEHHBIE CBOMCTBA TeNl U (U3UYECKUE SIBJICHUS, UCIIONIb3Ys
¢u3nyecKkre BeTMYUHBI, IPU ONMHUCAHUH MPABUIILHO TPAKTOBATH (PU3NUECKUI
CMBICII HCHOJb3YEMBIX BEIMYMH, OOO3HAYECHUS M EAUHUILBI (PU3MUECKHX
BEIMYMH, HAXOIUTh (OPMYIIBL, CBS3BIBAIOIIME MJaHHYIO (pU3HUecKyro
BEIMYUHY C JPYI'MMHU BEIUYMHAMH, CTPOMTb TpapuKH H3y4yEeHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYUH

1.5

XapakTepu30BaTh CBOICTBa Tel, (U3MUYECKUE SIBICHHUS W TPOLECCHI,
WCIIONIb3YSl ~ M3YyYEHHBIE 3aKOHBI, TIPM OTOM JIaBaTb  CJIOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3allUCHIBATH €0 MATEMATHYECKOE BBIPAKCHUE

1.6

OOBSACHATh (PU3MUECKHE MPOIECCHl M CBOMCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyaluld IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIIATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 1 — 2 JTOrMuecKux
IaroB ¢ NMOMOMIbI0 1 — 2 HM3y4YeHHBIX CBOWCTBA (M3WYECKUX SIBICHUM,
(U3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemiath pacu€THble 3aaud B 2 — 3 JENCTBUA, MCHOJIb3YysS 3aKOHbI U
dbopmynbl, CBA3bIBAONIME (PU3NYECKUE BEJIUYMHBI: HAa OCHOBE aHalu3a
YCIIOBUSI 3aJlaud 3alHChIBaTh KPAaTKOE YCJIOBHUE, BBISBJIATH HEIOCTATOK
JaHHBIX JUISl  pelleHHs] 3aJayd, BBIOMPATh 3aKOHBI W (HOPMYIIBI,
HEeoOXOouMble Jii €€ pelleHHs,, MPOBOAUTH pacuéThl W CpPaBHUBATH
MOJTy4YEeHHOE 3HaUeHUE (PU3NICCKON BETMYMHBI C U3BECTHBIMH JJAHHBIMU

1.8

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXHO pEHIUTh IMpPU TOMOLIA
(Gu3nYecKuX METOJI0B, HCIOJb3ys OMNHCAHUE MCCIEeIOBAHUS, BbBLICIAThH
MIPOBEPSEMOE  IPEANOIOKEHHE, OLICHUBAaTh NPAaBUIBHOCTh  IOpSJIKa
IIPOBEJICHUSI UCCIIEI0BaHUS, 1€1aTh BHIBOIbI

1.9

MIPOBOJUTH OIBITHI IO HAOTIOACHUIO (PM3NYECKUX SIBICHUHN M (PU3UICCKUX
CBOMCTB Tel: (hOpMYyIUpPOBATh IMPOBEPsIEMble MPEANONOXKEHHs, coOUpaTh




YCTaHOBKY U3 MPEMIOKEHHOTO O0OpYyIOBaHMS, OMUCHIBATH XOJ OMbBITA H
(bopMyIupOBaTH BHIBOJIBI

1.10

BBINOJIHATh MPSAMBIE U3MEPEHHsI C UCIOJIBb30BAaHUEM aHAJIOTOBBIX MPUOOPOB
U JIaTYNKOB (PM3MUECKUX BEIMYHH, CPABHUBATH PE3YJIbTAThl U3MEPEHUH C
yu€TOM 33/1aHHON aOCOMIOTHON MOTPEIIHOCTH

1.11

MPOBOJUTH HCCJIEIOBAHNE 3aBHCUMOCTH OJHOM (PU3UYECKOM BEIUYMHBI OT
Ipyroi ¢  HCIOJIB30BAHMEM  NPSAMBIX  W3MEPEHWH:  IUIAaHUPOBATH
UCCJIEIOBaHUE, COOMpaTh YCTAHOBKY M BBINOJIHATH W3MEPEHMsS, CIeays
NpPEUVIOKEHHOMY  IUIaHy,  (PUKCHpOBaTh  pe3ysibTaThl  MONTY4YEHHOU
3aBUCUMOCTH B BUJI€ TAOIUI] U rpadUKOB, JeNaTh BBIBOJBI IO pe3yabTaTaM
UCCIICIOBAHHUS

1.12

MIPOBOJUTH KOCBEHHBbIE M3MepeHUs (U3MUECKUX BEIMYMH: IUIAHUPOBATH
U3MEpeHusi, CcoOMpaTh  DKCIEPUMEHTAIBHYIO  YCTaHOBKY,  CIleys
MIPEAJIOKEHHONU HHCTPYKLUHU, U BBIYUCIIATH 3HAYCHUE BEIIMUYUHBI

1.13

coOII01aTh MpaBUiIa TEXHUKUA O€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
o0opyaoBaHUEM

1.14

XapakTepu3oBaThb MPUHLMUINBI  ACWCTBUS  U3YYEHHBIX NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPON Ha MX ONHUCAHMSI, UCHOIb3Ysl 3HAHUS O
CBOMCTBax  (PU3UYECKUX SBICHMA W  HEOOXOIuUMbIe  (U3NUECKUE
3aKOHOMEPHOCTH

1.15

pacno3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIIbHbBIC
HpI/I60pBI nmo cxeéMaM H CXCMAaTHUYHBIM pPUCYHKaM, COCTaBJIATh CXCMBbI
JJIEKTPUYECKUMX  LEMNeW C  MOCIEHOBATEIIbHBIM W IapajulelIbHbIM
COCIMHEHHEM DJJIEMEHTOB, pa3jinyasi YCJIOBHBbIE OOO3HAUEHUS SJIEMEHTOB
BJIEKTPUYECKUX LETEH

1.16

NPUBOIUTH  TPUMEpPHl  (HAXOAWTh  HHPOPMANMIO O  MPUMEPAX)
MPAKTHYECKOTO HWCIONBb30BaHUs (DU3MYECKUX 3HAHWH B TIOBCETHEBHOU
KU3HM I oOecrieueHrst 0€30MacHOCTH IPU OOpalieHuu ¢ IpuoopamMu 1
TEXHUYECKUMHU yCTPOWCTBAMH, COXPAHEHUS 3]I0OPOBBS M COOJIOJCHHS HOPM
HKOJIOTMYECKOr0 MOBEJICHHS B OKPY’KaIOIIEH cpefe

1.17

OCYLIECTBIIATh IMOMCK WHGpOpManuu (U3NIECKOTO COIACPKAHUA B CETH
HNHTepHeT, Ha OCHOBE UMEIOIIUXCA 3HAHUW U NYTéM CpaBHEHUSA
JOMOJTHUTENBHBIX MCTOYHUKOB BBIICIATh HHPOPMALIUIO, KOTOpas sABISAETCA
MPOTUBOPEUYUBOM HIIU MOXKET OBITH HEJOCTOBEPHOM

1.18

WCIIONB30BaTh MPHU BBIMOJIHCHUN YYEOHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
TuTepaTypy (QpU3NYECKOro COACpkKAHMs, CIPABOUHBIE MAaTepPHAIIbI, PECypCHI
cetu MHTepHeT; BIageTh NpUEMAMU  KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBanust HHGOPMAILIUK U3 OJTHON 3HAKOBOU CUCTEMBI B JIPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIE IUCHbMEHHBbIE M KpaTKUE YCTHbIE COOOIICHMUS,
0000mast wuHPOpMANMIO W3 HECKOJIBKUX HMCTOYHHKOB (PH3UUECKOTO
COZIEp)KaHUs, B TOM YHMCIIe IyOJUYHO MPEACTABIATh Pe3yIbTaThl IPOSKTHON
WJIM UCCIIEIOBATENIBCKON IEATEIBHOCTH, IIPH 3TOM IPAMOTHO HCIIOJIB30BaTh
W3YYCHHBII TOHATUHHBIA ammapaT Kypca (HU3UKH, COIPOBOXKIAThH




BBICTYIIJICHUC npe3eHTau1/IeI71

1.20

IpU BBHIMOJIHEHUH YYEOHBIX MPOEKTOB U HUCCIEAOBAaHUM (pu3HuecKux
MIPOLIECCOB  paclpeieNisiTh OO0S3aHHOCTU B TPyINIEe B COOTBETCTBUU C
IIOCTaBJICHHBIMU 33Jja4aMHU, CJIECIUTh 32 BBINOJIHEHUEM ILJIaHa JEHCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OICHMBAaTh COOCTBEHHBIH BKJIax B
NESATENbHOCTD IPYIIIbI, BBICTPAUBATh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBUE,
MIPOSIBJISIS TOTOBHOCTD Pa3periaTh KOH(IUKTHI

9 KJIACC

Kon
NMpoBepsAEeMOro
pe3yJbTaTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

11

HCIOJIb30BATb N3YYCHHBIC ITIOHATUA

1.2

pasznuyaTh SIBJICHHUS 1O OMHUCAHMIO MX XAPAKTEPHBIX CBOMCTB M HA OCHOBE
OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE

1.3

pacro3HaBaTh  MPOSABIEHHWE  HM3YYEHHBIX  (U3NYECKUX  SABIEHUH B
OKpY’)KaIOIllEM MHUpPE, B TOM uucie (U3NYECKUE SIBJICHUS B IpPUpOJE, NpHU
3TOM TMEPEBOAUTh TMPAKTUYECKYI0 3aqady B y4eOHYIO, BBIICIATH
CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBICHUI

14

OIUCHIBATh M3YUYECHHBIE CBOWCTBA Tel M (hpU3MUECKUE SBICHMS, UCIOJIb3YS
¢u3nyecKue BeIUYUHBL, IPU ONUCAHUH MPABUIILHO TPAKTOBATH (PU3HMUECKUN
CMBICIT HCHOJBb3YEMbIX BEIMYMH, OOO3HAYCHUS M EAWHUIBI (PU3HUECKHX
BEIMYUH, HAXOIUTh (OPMYJIbl, CBS3bIBAIOIIME JAaHHYIO (DU3HUECKYIO
BEJIMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH TIpadUKU HU3yUECHHBIX
3aBUCUMOCTEH (PU3NYECKUX BETUYNH

1.5

XapakTepu30BaTh CBOMCTBA TeN, (U3MUECKUE SIBICHHUS W TPOIECCHI,
WCIONB3ysl WM3YYEHHbIE 3aKOHbI, IIpU OTOM  JaBaTb  CIIOBECHYIO
(hOopMyITMPOBKY 3aKOHA U 3aMKMCHIBATh €70 MATEMATHYECKOE BBIPAKEHNE

1.6

OOBSICHATh (PU3UYECKHE IMPOLECChl M CBOWCTBAa TeJl, B TOM YHCIE U B
KOHTEKCTE CHUTyaluld IPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTEpa: BBIABIIATH
MIPUYKUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH O0BSICHEHUE U3 2 — 3 JTOrHYECKUX
IIaroB C TOMOIIBI0 2 — 3 W3YYCHHBIX CBOWMCTBA (DH3UYECKHX SBICHUU,
(bU3HUYECKUX 3aKOHA WJTH 3aKOHOMEPHOCTH

1.7

pemarhs pacu€THble 3amaud (omuparomipecs Ha cucremMy u3 2 — 3
YpaBHEHHUI), UCMOJIB3Ys 3aKOHBI U (HOPMYIIBI, CBS3bIBAIOIINE (DU3HUYECKUE
BEIMYMHBI: HAa OCHOBE aHAJIW3a YCIOBMs 3aJaudl 3alMChlBaTh KpPaTKOE
yCIIOBHE, BBIABISATH HEJOCTAIOIINE WJIM H30BITOYHBIE JaHHBIE, BHIOMpPATh
3aKOHBI U (HOpMYJIbl, HEOOXOJUMBbIE ISl PELICHUs, IPOBOIUTH PAcUEThl U
OLIEHMBATh  PEAIMCTUYHOCTh  IOJYYEHHOrO  3HAueHus  (usnueckoi
BEJTMYMHBI

1.8

pacro3HaBaTh MPo0JIEMbl, KOTOPbIE MOXKHO PELLIUTH ITPU MOMOIIM (PU3NYECKUX
METOJI0OB, HCIOJb3Ysl OIMCAHUE MCCIEAOBAaHUS, BBIICILTE IPOBEPSIEMOE




MPEINONIOKEHUE,  OLCHMBATh  NPABWIBHOCTh  MOPSAJAKAa  MPOBEACHUSA
UCCIIEIOBaHUS, JIeNaTh BBIBO/IbI, HHTEPIPETUPOBAThH PE3yIbTaThl HAOMIOACHUI
1 OTBITOB

1.9

IIPOBOJIUTH OIBITHI 110 HAOIIOACHUIO QU3NICCKUX SIBICHUHN HITH (U3UICCKUX
CBOMCTB TEJI: CaMOCTOSITEIILHO COOMpaTh YCTaHOBKY W3 HW30BITOYHOIO
Habopa 00OpyIOBaHMs, OMNKCHIBATH XOJ ONbITA M €ro pe3yibTaThl,
(hopMyITUPOBATH BHIBOJIBI

1.10

MPOBOJIUTHh NP HEOOXOAMMOCTH CEPHIO TMPSMBIX HW3MEPEHUH, ONpenesis
cpeiHee 3HaYeHHE H3MepseMOil BenMuyuHBbl ((OKYCHOE pacCTOsHHE
coOuparomield  JHH3bI), OOOCHOBBIBaTH BBIOOp cIocoba H3MEPECHHS
(M3MepuTeNHHOrO MpUoopa)

1.11

MPOBOJIUTh  HCCIEAOBAHUE 3aBHUCHUMOCTEH (PU3NUECKMX BEIWYHUH C
WCIIOJIb30BAaHUEM TPSAMBIX HU3MEPEHMI: IUTAaHUPOBATH HCCIIEIOBAHUE,
CaMOCTOATENBHO  COOMpaTh  yCTAHOBKY, (DUKCHpOBaTh  pe3yabTaThl
MOJIYYCHHOW 3aBUCHUMOCTH  (PU3WUYECKUX BEIWYWH B BHUAC TaOIUIU
rpaduKoB, JeJaTh BBIBOJBI IO PE3yJIbTaTaM HCCICIOBAHUS

1.12

MPOBOJIUTH KOCBEHHBIE H3MEPEHHUs (U3NYECKUX BEIWYHMH: IUIAHUPOBATH
U3MEpEHUusi, CoOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBIIOJHSATH
U3MEPEHHUs, CIeNys NPEII0KEHHOM HWHCTPYKIMH, BBIYUCIIATH 3HAYCHHUE
BEJIMYMHBI U aHAIM3UPOBATh IOJYYECHHBIC PE3YJIbTaThl C YYETOM 3aJaHHON
MIOTPELIHOCTHA U3MEPEHUIN

1.13

coOuro1aTh MpaBUiIa TEXHUKKA 0€30MacHOCTH Mpu paboTe ¢ 1adopaTOpHBIM
o0opyaoBaHUEM

1.14

pa3iauyaTh OCHOBHBIE TMPU3HAKKM U3YUYEHHBIX (PU3UYECKHX MOJEJeH:
MaTepuaibHas TO4YKa, a0COMIOTHO TBEPIOE TENO, TOYCUHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JINH3a, TUTAHEeTapHAas MOJIENIb aTOMa, HYKJIOHHAsI MOJIEITb
aTOMHOTO s/Ipa

1.15

XapaKTepU30BaTh MPHHIUMBI  JEUCTBHSA HM3YYEHHBIX NPUOOPOB |
TEXHUYECKAX YCTPOHCTB C OMOpPOH HAa WX ONMHUCAHWS, UCTONB3Yys 3HAHUS O
CBOMCTBaxX  (PM3UYECKUX SBICHMA W  HEOOXOIUMBbIE  (U3UUECKUE
3aKOHOMEPHOCTH

1.16

HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMUECKUX MPOLECCOB MPHU
pelieHUU  y4eOHO-TIPAKTUYECKUX  3a/lad, ONTHYECKHUE CXEMbl  JJiA
MOCTPOCHUS N300paKEHHI B MIIOCKOM 3epKajie U COOMpArOIIeii TNH3e

1.17

OPUBOAUTH  NpUMEphl  (HaxXoAUTh  MHPOPMALUMIO O  MPHUMEpPax)
NPaKTHYECKOTO HCIIOIb30BAaHUS (PU3MYECKUX 3HAHUN B IOBCETHEBHOW
KHU3HHU Ui o0ecredeHrs: 0€30MacHOCTH MpU OOpaIeHHH ¢ MPUOOpamMH U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHMS 3/I0POBbS U COOJIIOAECHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHNS B OKPY’KaloIei cpene

1.18

OCYHIECTBIATh IMOMCK HH(pOpManUU (U3NYECKOTO COJEpKaHHUS B CETH
WHTepHer, caMOCTOATENbHO (OPMYJIMPYS IMOUCKOBBIM 3ampoc, HaXOAMTH
MyTH OMpEJENICHUs] JIOCTOBEPHOCTH TONY4YEHHOW HMH(pOpPMAllMU Ha OCHOBE




UMEIOIIUXCS 3HAHUM U TOMOJIHUTEILHBIX HCTOUYHUKOB

1.19

WCIIONB30BaTh MPHU BBIMOJHEHUN YYEOHBIX 3a/laHuil HAyYHO-TIOMYJISIPHYIO
TuTepaTypy (QpU3NYECKOro CopepkKaHUs, CIPABOUHbIE MaTepHalIbl, PeCypChI
cetu HMHrepHer; BiIageTh NpUEMAMU  KOHCIEKTUPOBAHHUS  TEKCTa,
npeodpazoBanus HH(HOPMAITUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

co3JaBaTh COOCTBEHHbBIC NMHCbMEHHBIE M YCTHBIE COOOIIECHHS Ha OCHOBE
MHGOPMALIMM U3 HECKOJIbKMX MCTOYHMKOB (DU3UYECKOrO CONEpKaHMs,
NyOJIMYHO MPEACTaBIATh PE3YNIbTAaThl MPOEKTHON WJIM MCCIEA0BAaTENbCKON
JEATEIBHOCTH, IIPYU 3TOM I'PAMOTHO MCIIOJIb30BaTh U3Yy4EHHBIN ITOHATUNHBIN
amnmapar HM3y4aeMmoro pasjena (U3MKA M COIPOBOXKIATh BBICTYILJICHHUE
Mpe3eHTaluen ¢ yd€ToM 0COOEHHOCTEN ayIUTOpPUN CBEPCTHUKOB

1.21

MPU  BBIIOJIHEHUM YYEOHBIX TPOEKTOB M HCCIEAOBAHHHN (HU3UIECKUX
MPOLIECCOB  pacHpesieNisiTh OO0SI3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 33Ja4aMH, CJICIUTh 33 BBINOJIHEHUEM IUJIaHA ACUCTBUU U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIN BKJIAJI B
JEATEIbHOCTh TPYIIIbI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aWMOJICHCTBUE,
MPOSIBIISISE TOTOBHOCTH pa3peniarh KOH(IUKTHI

ITPOBEPAEMBIE QJIEMEHTBI COAEP KAHUSA

7 KJIACC
Koxn
Kon 31emenTa IIpoBepsiemble 3JIeMEHTbI COIePKAHUSA
pasnena
®U3MKA U EE POJIb B ITIO3HAHWM OKPYXAIOILIETO MUPA
®dusnka — HayKa o npupoze. SBieHus npuponasl. Puzndeckue
1.1 SBJICHUS:  MEXAaHWYECKHUEe,  TEIUIOBbIE,  DJIEKTPUYECKHUE,
MarHUTHBIE, CBETOBbBIE, 3BYKOBBIE
Ouznyeckne BeMUYHMHBL. M3MepeHue (QU3NYECKUX BEIHYHH.
1.2 Ousznueckue  TpPUOOPBIL. [lorpemHocts ~ HU3MEpEHUH.
MexyHapoiHasi cucTemMa eAuHUIL
EcrecTBeHHOHAay4HBIi ~ METOA  IO3HaHMSA:  HAOJIOJCHUE,
1 13 IIOCTAHOBKA HAy4yHOrO0 BOIIPOCA, BBIIBMUKEHUE THUIIOTE3,
OKCMEPUMEHT MO  MPOBEpPKE  TUIOTe3,  OOBSICHEHUE
Ha0J1r0/1a€MOr0 SIBJICHUS
1.4 Onucanue GU3NUECKUX ABJICHUN C TOMOIIBIO Mojienel
[IpakTuyeckue paboTHI:
N3mepenune paccTosHUM.
15 N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEINA.
Omnpenenenue pa3sMepoB MabIX TEI.
W3mepenue temneparypbl NpH TOMOLIM KHUIAKOCTHOTO
TEPMOMETPA U AATYMKA TEMIIEPATypPhl
2 [NEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHUU BELIECTBA




CTpOCHI/IC BCIICCTBA: aTOMbl M MOJICKYJIbI, UX Pa3MCEphbI.

21 OnbIThL, JOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA
29 JBrxeHune yactull BemectBa. CBs3b CKOPOCTH JABUKECHUS
' YaCcTHII C TeMIiepatypoi. bpoyHoBckoe nBuxenue, 1Tuddy3us
53 B3aumopeiicTBue yacTHIl BelIECTBA: IPUTIKEHUE U
' OTTAJIKHBAHHE
ArperaTHble COCTOSIHHS BELIECTBA: CTPOEHUE Ta30B,
54 KUAKOCTEH U TBEPIBIX (KpUCTAIMYECKHX) Ted. B3aumocBs3b
' MEXy CBOWCTBAaMH BEILIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX
Y UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0EeHHOCTH arperaTHhIX COCTOSTHUI BOJIbI
[IpakTuueckue padbOThI:
Onenka  auaMmerpa  aromMa  METOAOM  psiaoB  (C
26 UCIoNib30BaHueM (hoTorpaduii).
' OnBITHI 110 HAOJIOIEHUIO TETUIOBOT'O PACIIMPEHHUS Ta30B.
OnbITE IO OOHAPYXKEHHUIO ACUCTBUSI CHII MOJEKYISIPHOTO
NPUTSKEHUS
JIBUKEHUE U B3AMMOJIEMCTBUE TEJI
31 Mexanunueckoe aBUKeHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE
' IBIDKEHUE
3.9 Ckopoctb. CpenHsii CKOpPOCTb IIpU  HEPABHOMEPHOM
' JIBH>KEHUHU. Pacu€T myTH U BpEMEHH IBUKEHUS
SBnenune uHepuuu. 3akoH MHepuuu. B3aumopeiicTBue Ten
3.3 KaK [IPUYMHA U3MEHEHUs CKOPOCTH IBMKEHUS Tel. Macca kak
Mepa UHEPTHOCTH Teja
3.4 [InotHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJI B €JMHHIIE 00BEMA BEIIEeCTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. HM3mepeHue cuibl ¢
' HIOMOIIBIO IUHAMOMETPA
3.7 SBnenue TAroTeHUs U cwia TsbkecTH. Cuila TSDKECTH Ha
' Ipyrux miaHerax. Bec Tema. HeBecomocTs
38 Cuna tpenus. TpeHHe CKOJIBKEHUS U TpeHUe Mokos. TpeHue
' B [IPUPOJIE U TEXHUKE
3.9 CrnoxxeHne CWJ, HampaBJIEHHbIX IO OJHOM MpPSMOM.
' PaBHOIEHCTBYIOIIAS CHUT
[IpakTrueckue pabOTHI:
Omnpenenenre cCKOpOCTH PaBHOMEPHOI'O JIBU)KEHUS (IIapuKa B
3.10 KUJKOCTH, MOJENIU JJIEKTPUYECKOTO aBTOMOOWIST M Tak

nanee). OnpeneneHne cpeHel CKOPOCTH CKOJIbKEHUS OpycKa
WIA IIapuKa 10 HAKIOHHOM Iuiockoctu. OmperneneHue
WI0THOCTH TBEpAOro Tena. OMNbBITHL, JAEMOHCTPUPYIOIIUE




3aBUCHUMOCTh pacTsikeHusl (nedopMaiiuu) TMPYKUHBI  OT
MPUIT0KEHHOMN CHUJIBI. OnbITHI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTDb CHJIBI TPCHHUA CKOJBXCHUA OT BECa TCJIa U
XapakTepa COMPUKACAIOIIMNXCS TOBEPXHOCTEN

OdusuyecKkue sBJICHUS B IPUPOAE: IPUMEPHI ABHKEHHUS C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B JKHMBOW W HEXKHWBOH TNPHUPOJE,
JICTBUE CHITBI TPEHUS B TIPHPOJIC M TEXHHUKE
3.12 TexHuyeckue ycTpoicTBa: IMHaAMOMETP, MOIIUITHUKH

JIABJIEHME TBEP/IbIX TEJI, )KUJIKOCTE 1 TA30B

4.1

Hasnenne T1BEpmoro Tena. CmocoObl YMEHBIICHHS U
YBCJINYCHHUA OaBJICHUA

4.2

JaBnenue raza. 3aBUCHUMOCTH JaBJICHHsI Ta3a OT OOBEMA,
TEeMIEPaTyphl

4.3

Ilepenaua naBneHus TBEPABIMU TENAMHU, KUAKOCTSIMU U
razamu. 3axoH [Tackans. [THeBMaTHUeCKre MAIlIMHEI

4.4

3aBUCHUMOCTD aBIICHUS JKUJIKOCTH oT TITyOUHBI.
I'mapocrarnueckuit  mapagokc. CooOmarmuecs: COCY/IbI.
FI/II[paBJII/I‘-IeCKI/Ie MEXAaHHU3MBbI

4.5

Atmocdepa 3emsin u atMmocdepHoe naBieHue. [IpuunHBI
CYIIECTBOBaHMUSA BO3AyIIHOW oOomouku 3emian. OmnbIT
Toppudemu. 3aBUCHUMOCTh aTMOC(HEPHOrO [IaBJIICHUSI OT
BBICOTBI HAZA YPOBHEM MOPA

4.6

N3mepenue armochepHoro maeienus. [lpuGoper st
U3MEpEeHUs aTMOC(HEPHOro JaBJICHUS

4.7

JleficTBre KUAKOCTH U ra3a Ha IOIPY:KEHHOE B HHUX TEIO.
BritankuBarorias (apxumeioBa) cuiia. 3aKkoH Apxumesa

4.8

[LnaBanue ten. Bo3gyxomnnasanue

4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOAE OT 00BEMa
NOTPY:KEHHOM B KUJKOCTh dacTu Tena. OmnpeneneHue
BBITAIKHBAIONICH CHUIIBI, JIEHCTBYIOLIEN Ha TeJIo,
MOrPYKEHHOE B JKUAKOCTh. I[IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAOLIEN CHJIBI, JEMCTBYIOIIEH HA TEJIO B KUIAKOCTH,
oT Maccel Tena. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CHJIbI, JEHCTBYIONIEH Ha TEJIO B KUAKOCTH,
0T 00BbEMa MOrpYXKEHHOM B JKUJAKOCTh YAacTH Tejla U OT
IJIOTHOCTH kKUAKOCcTU. KoOHCTpyMpoBaHue apeoMmeTpa Wi
KOHCTPYUPOBaHHE JIOKHA u onpeesIeHue eé
rpy30H0AbEMHOCTH

4.10

®uznyeckue SBICHUS B NPUPOJE: BIHUSIHHUE aTMOC(HEPHOro
JIaBJICHUsI HA )KUBOM OpraHu3M, IJIaBaHHUE PbIO

411

TexHudyecknue  yCTPOWCTBA:  COOOIMIAIOMIMECS  COCYIBI,
YCTPOMCTBO  BOJONPOBOAA,  THAPABIMYECKUHA  Mpecc,




MaHoOMeTp, ©OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcoC,
apeoMeTp

PABOTA, MOIIIHOCTD, DHEPT' M

5.1 Mexanunyeckas padbora
5.2 Mexanunueckass MOIIHOCTb
53 [IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTb.
' I[IpaBusio paBHOBECHUS phlyara
5.4 [IpumeneHue npaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotroe mpaBmwio» MexaHUKU. KoadduimeHT mnonesHoro
9.5 nercTBusl MexaHu3MOB. lIpocTble MeXaHu3Mbl B OBITY U
TEXHHUKE
5.6 [loreHunanbHas 3HEPTUM TENA, HOTHATOrO HaA 3eMIIEN
o.7 Kunernueckast sHeprus
S 58 [Tonnass wmexaHuveckas OdHEpPrusi. 3aKOH M3MEHEHUS W
' COXPAHEHHUS MEXaHUUYECKON dHEPTrUn
[IpakTuyeckue paboOTHI:
Omnpenenenre paboThl CUIIBI TPEHUSI MPU PABHOMEPHOM
5.9 JIBUKEHUMM  Tela MO0  TOPU30HTAJBHOM  IMOBEPXHOCTH.
' WccnenoBanue ycnoBuil paBHoBecusi pbruara. Msmepenune KIIJ{
HAaKJIOHHOM  TJIOCKOCTH. M3ydyeHue 3akoHa  COXpaHEHHUS
MEXaHU4ECKOU SHEPrun
5.10 ®u3nyYecKue SIBJICHUS B IPUPOJIE: pbIYary B TEJIEC YEIOBEKa
TexHuueckue  yCTpOWMCTBA:  pblyar, MOABMXKHBIA U
5.11 HETIOJBMKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCTh, IPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon
Kox 31emenTa ITpoBepsiemble 3JIeMEHThI COIePKAHUSA
paziena
TEIJIOBBIE ABJIEHU A
OcCHOBHBIE TOJOXKEHHUS MOJEKYISIPHO-KHHETUYECKON Teopuu
6.1 CTpoeHus BeniecTBa. Macca U pasmepbl MosieKyd. OIbITHI,
' NOJATBEPKJAIOIINE OCHOBHbIE IIOJIO’KEHUS
MOJIEKYJIIPHOKUHETHUECKOH TeOpUn
6.2 Monenu TBEPAOro, *XUAKOTO M Ta3000pa3HOr0 COCTOSHUN
6 ' BeulecTBa. Kpucramnmnueckue u amopdHsbie Tena
6.3 OObsicHEeHHE CBOWMCTB ra3oB, JKUJKOCTEH M TBEPABIX TeN Ha
' OCHOBE MOJI0KEHUI MOJIEKYJIIPHOKMHETUYECKON Teopun
6.4 CMaumnBaHue U KalnWUISIPHbIE SIBICHUS
6.5 TermoBoE pacuIpeHne U CKaTHe
6.6 Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTHIO TETIOBOTO




JABMIXXCHUA 4aCTHUIL]

6.7

Buyrpennss sHeprus. CrnocoObl HM3MEHEHUS BHYTpEHHEU
SHEpPI'uM: Terjonepeaya u CoBeplieHne padoTel

6.8

Bugpsl  Temsonepenauu:  TEMJIONPOBOAHOCTh, KOHBEKIIMA,
U31y4YeHue

6.9

KonmnuectBo TemnoTel. Y IenbHasa TEINIOEMKOCTE BEIECTBA

6.10

TennooOMeH U TEmIOBOE paBHOBECHE. Y PaBHEHHE TETIOBOTO
OanaHca

6.11

IInaBaeHne u OTBCPACBAHUC KPUCTAUIMYCCKUX BCIICCTB.
Y,ueanaﬂ TCIIJI0TA IIJ1aBJICHUSA

6.12

[TapooOpazoBanue u konueHcanusa. Mcnapenuwe. Kunenwue.
VYaeneHas  Temnora  mapooOpa3oBaHMs.  3aBUCHMOCTh
TeMIIepaTypbl KATIEHHUS OT aTMOC(HEPHOTO JIaBJICHUS

6.13

BiaxxHocth Bo3yxa

6.14

DOHeprus TOIMBa. Y IeibHasl TEII0Ta CropaHus

6.15

[Tpunnumner pabotsl TeroBbix asurareneit KIIJ TemioBoro
nBuratens. TeroBble IBUTATENM M 3alllUTa OKPYXKAIOIIEH
cpensl

6.16

3aKOH COXpAaHEHHUs W TPEBpAIECHUS DHEPIMM B TEIIOBBIX
nporueccax

6.17

[IpakTuueckue pabOTHI:

OnbITHl IO OOHAPYXKEHUIO JNEHCTBUS CHIJI MOJIEKYJISPHOIO
NPUTSIKEHUSL.

OnbITEl 1O BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOW COJH
WJIM caxapa.

OnbITEl MO HAOMIOJCHUIO TETIOBOTO PACIIMPEHHS Tra30B,
KUJKOCTEN U TBEPIBIX TEJ.

Ornpenenenue naBiaeHUs BO3IyXa B OaJUTOHE MITIPHIIA.

OnbITEl, JAEMOHCTPUPYIOLIME 3aBHCHUMOCTb  JIaBJICHUS
BO3/yXa OT ero 00bEMa U HarpeBaHUs WIH OXJIKICHUS.

IIpoBepka THUIOTE3BI JMHEHMHON 3aBUCHUMOCTH JJIMHBI
CTONOMKA JKUIKOCTH B  TEPMOMETPUYECKOW TpyOKe OT
TeMIIepaTyphl.

HabGnronenne u3MeHeHUsT BHYTpEHHEH SHeprum Tena B
pe3yibTaTe Terionepeaays U padboThl BHEIIHUX CHUIL.

UccnenoBanue sBiIeHHS TEMIOOOMEHA MPH CMEIIMBAHUH
XOJIOAHOM Y rOpsSY€il BOJBI.

OrnpezeneHue KOJIMMYECTBA TEIJIOTHI, MOTYYEHHOTO BOJIOM
U TEII000MEHE C HarpeThIM METAITUYECKUM IIIUHIPOM.

Omnpenenenre ynenbHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue nporuecca ucrapeHusl.

Ornpenenenne OTHOCUTEIBbHOM BIAXXKHOCTH BO3/1yXa.

Omnpenenenue yienbHON TEIUIOTHI TIaBJIECHUS JIbJIA.




®u3nyueckue SBIECHUS B IPUPOAE: TOBEPXHOCTHOE HATSKEHUE
U KallWUIIpHBIE SBJICHUS B MPHUPOJE, KPUCTALIBI B MPHUPOIE,

6.18 n3nydenue CoiHIA, 3aMep3aHUE BOJOEMOB, MOPCKUE OpU3BI;
o0pazoBaHHe POCHl, TYMaHa, MHEsl, CHEra.
Texuuueckue YCTPOMICTBA: KaIuJUIsphL, [IPUMEDPBHL
UCIIOJIB30BaHMsl  KPUCTAJUIOB, JKUIKOCTHBIH  TEpMOMETP,
6.19 JaT4YUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIUIEHUS JTOMOB,

TUTPOMETPBI, IICUXPOMETp, MapoBas TypOWHa, BUTATENb
BHYTPEHHET0 CrOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1 Dnektpusaius Ten. /[Ba poaa 3J1eKTpUUeCKUX 3aps/10B
BzaumopeiictBue  3apsbkeHHBIX  Ten.  3akoH — Kynona
7.2 (3aBHCUMOCTh CHUJIBI B3aUMOJACUCTBHS 3apsDKEHHBIX TeJl OT
BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXKTy TEJIaMH )
Onektpuyeckoe mojse. Hanpspk€HHOCTh  AIIEKTPUYECKOTO
7.3 nona. [IpuHIUMN cynepno3uiuu 3JeKTpUYECKUX Mojieil (Ha
KauyeCTBEHHOM YPOBHE)
Hocutenu  s;meKkTpuyeckux — 3apsiioB.  DJIEMEHTapHbIN
1.4 anektpudeckuii 3apsia. Ctpoenme artoma. I[IpoBogHuku u
JTURJIEKTPUKU
7.5 3aKOH COXPAHEHHUs IEKTPUUYECKOT0 3apsiia
76 DneKTpuuecKuit TOK. VYenoBus CYILIECTBOBAHUS
' 3JIEKTPUYECKOr0 TOKA. MICTOUHHMKM NOCTOSSHHOT'O TOKa
77 JleficTBUSI 3JIEKTPUUYECKOrO TOKa (TEIJIOBOE, XHWMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B KUIKOCTIX U razax
78 Onektpuyeckas  menb. Cuna  Toka.  DIJIEKTPUUYECKOE
' HaIpsDKCHUE
79 ComnpoTuBI€HHE TPOBOJHUKA. Y IETHLHOE COMPOTHUBIICHHUE
' BEIECTBA
7.10 3akoH OMa /17151 yyacTKa [enu
711 [TocnenoBarensHOE u napajjiebHOe COeIMHEHUE
' HPOBO/IHUKOB
712 PaGora 1 MOIIHOCTH 3JEKTPUUYECKOTO TOKa. 3akoH J[>koyms —
' Jlenna
713 DNeKTpUYecKue Lemd U TMOTPEeOUTEeNH  SIEKTPUUECKOM
' sHepruu B ObITy. KOopoTkoe 3ambikanue
714 [locrossHHble  MarHWTHL. B3auMopeicTBHE  MOCTOSIHHBIX
' MarHuTOB
715 MarnuTtHoe mnoje. MarHuTHoe moJsie 3eMJIM M €ro 3HaueHHe
' IUIS )KU3HU Ha 3eMIie
716 Oneir Opcrena. MarHuTHOe MOJIE 3JIEKTPUYECKOTO TOKA.

HpI/IMeHeHI/Ie QJICKTPOMArouTOB B TCXHUKE




JlelicTBe MarHUTHOrO TOJMsI HA MPOBOAHUK C TOKOM.
DJIEKTPOABUTATENb  IMOCTOSSHHOIO ToKa. Mcmonb3oBaHue

i JJIIEKTPOJBUraTEIe B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCHopTe
718 Onbitel @apajnes. SBneHue 3JIEKTPOMArHUTHOM WHIYKIHUH.
' I[IpaBuiio Jlenna
Onekrporeneparop. CrocoObl MONy4EeHUS DIIEKTPHUUECKOM
7.19 SHEPruu. DIEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX MCTOYHUKAX
SHEPIruun
[IpakTuueckue padbOTHI:
OnbITHl MO HAOMIOACHHUIO DJIEKTPHU3AIUU TeNl HHAYKIUEH U
MIPU COMTPUKOCHOBEHHUH.
UccnenoBanue  A€MCTBUS  BJEKTPUYECKOTO  MOJsA  HA
MPOBOJHUKH U TUDJIEKTPUKU.
CbOopka u mpoBepka pabOTBI  AIEKTPUUYECKONW  IICTH
MOCTOSIHHOT'O TOKA.
W3mepenue u peryiupoBaHue CUJIbl TOKA.
H3mepenue u perynupoBaHue HaPsHKCHUS.
UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HAYIIETO Yepes3
PE3UCTOP, OT COMPOTHBJICHHS PE3UCTOpa M HANPSHKEHUS Ha
pe3ucrope.
OnbITEL, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb 3JIEKTPUUYECKOTO
COIPOTUBIICHUSI TMPOBOJHMKA OT €ro JUIMHBI, IUIOMIAU
MOTIEPEYHOT 0 CEUCHUS U MaTepHaa.
[IpoBepka  mpaBuia  CIOXKEHHS  HAOpsDKEHUH — TIpH
MOCJIeI0BAaTEIbHOM COeIMHEHUH IBYX pe3ucTopoB. [IpoBepka
7.20 npaBWwia ISl CUJIbl TOKA MpPH MapajuleIbHOM COEIWHEHUU

pesuctopoB. Ormpeaenenne padOThl AJIEKTPUUECKOTO TOKa,
uaymero 4yepe3  pesucrop. OnpeneneHwe  MOIIHOCTH
SJIEKTPUYECKOI0  TOKA,  BBIACISEMOM  HAa  PE3UCTOPE.
HccnenoBanue 3aBUCHUMOCTH CHJIbI TOKAa, HIYIIETO Yepe3
JaMIOuYKy, OT HamnpsbkeHuss Ha Hed. Omnpenenenue KIIJI
Harpesareis. McciienoBaHue MarHUTHOIO B3aWMOJICHCTBHUS
MOCTOSIHHBIX ~ MarHuToB. M3yueHue MAarHUTHOrO IO
MOCTOSIHHBIX MAarHUTOB MPHU UX OObEIMHEHUH W Pa3JIeIICHUU.
HccnenoBanue  ACUCTBHS ~ DJIEKTPUYECKOTO  TOKa  Ha
MarHuTHYIO CTpEJIKY. OnbITHI, JIEMOHCTPUPYIOIINE
3aBUCUMOCTh CHJIBI B3aMMOJICUCTBHUSl KaTyIIKH C TOKOM U
MarHutra OT CHJIbl TOKa M HalpaBJEHHUs TOKAa B KaTyUIKE.
N3ydyeHue nelcTBUS MarHUTHOrO TOJISI HA TPOBOAHUK C
TOKOM. KoHuctpynpoBanue u U3y4yeHue paboThl
anektpoasurarens. Mamepenune KIIJ snekTponBurarenbHOR
YCTaHOBKH. OnbITel 1O UCCJIEAOBAHHUIO  SIBJICHUS
3JIEKTPOMArHUTHOM MHAYKIUU: HCCIEJIOBAHUE W3MEHEHUU




3HAYCHHUA U HAIIPABJIICHUA HHAYKIIMOHHOI'O TOKa

dusnyeckue sSBICHUSI B NpUpPOAC: IJICKTPUICCKUC ABJICHUS B
aTMOC(bepe, OJICKTPHUYCCTBO JKHUBBIX OPraHM3MOB, MAarHUTHOC

721 nosie 3eMiu, Aapeid MOIICOB, POJIb MArHUTHOTO TOJS ISt
YKU3HU Ha 3eMJie, OJIIPHOE CUSTHUE
TexHu4eckrue  yCTpOMCTBA:  JJIEKTPOCKOIN,  aMIIepMeETp,
BOJIETMETP, PEOCTaT, CYETUYUK DIJIEKTPUYECKOM DHEPIHH,
799 3JIEKTPOOCBETUTEINIbHBIE puoopHI, HarpeBareIbHbIC
' ANEKTPOIPUOOPHI (mpuMepsl), AEKTPUUYECKUE
IIPEIOXPAHUTENH, 3JIEKTPOMAarHur, AJIEKTPOJIBUraTEIb

IMOCTOAHHOI'O TOKA, TrCHEPATOP MOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kox snementa [IpoBepsieMmbie AIEMEHTHI COACPKAHUS
pazznena
MEXAHWYECKUE ABJIEHUA
8.1 Mexanudeckoe aBuxeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHUTENIBHOCTh MEXaHUYECKOTO JBUKEHUS
8.3 PaBHOMEpHOE MpsIMONKMHEHHOE IBUKEHHE
8.4 HepaBHomepHoe mnpsiMonuHeliHOe nBwkeHue. CpenHsis u
' MT'HOBEHHAasi CKOPOCTh TeJia MPU HEPAaBHOMEPHOM JIBHXKEHUU
8.5 VYckopenue. PaBHOYCKOpEHHOE MPSMOIIMHEMHOE JBUKEHUE
8.6 CsoOoauoe nanerue. Onertel [anunes
PaBHOMepHOE 1nBHKEHME 110 OKpyXHOCTH. llepuonm wu
8.7 yactoTa oOpamieHus. JluneliHas u  yrjioBas  CKOPOCTH.
[{eHTpOCTpEMUTEIBHOE YCKOPECHHE
8 8.8 [TepBrrit 3akon HproToHa
8.9 BTopoii 3akon HeroToHa
8.10 Tpernii 3axon HeroToHa
8.11 [TpuHIMI CyNEepHO3UIINH CUTT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHMs: CUlIa TPEHUS CKOJBKEHHUS, CHIA TpPEHUs
' MOKOS, IPyrye BUbl TPEHUS
8.14 Cuna TsDKECTH ¥ 3aKOH BCEMHUPHOTO  TSATOTEHUS.
' Vckopenue cBOOOJHOrO TaeHusl
8.15 JIBmwxenne tutaner BOokpyr ComHna. Ilepas kocmuueckas
' CKOpOCTh. HeBECOMOCTD M MEpErpy3ku
8.16 PaBHOBecue MarepuanbHOW TOYKH. AOCOIIOTHO TBEPIOE

TCII0




8.17

PaBHoBecue TBEpAOro Tenma ¢ 3aKpeIVIEHHOM OChIO
BpaiieHusi. MomeHT cuiibl. L{eHTp TsxkecTr

8.18

Nmnynbce Tena. U3menenue umnyibca. UIMmyiasc cuiibl

8.19

3aKoH COXpPAHCHUS UMITYJIbCa

8.20

PeakTuBHOE IBMKEHHE

8.21

MexaHu4deckas pa60Ta N MOIIHOCTb

8.22

PaGora cun TspxecTH, ynpyroctu, TpeHus. CBsi3b dHEPruu U
paboThI

8.23

[loreHnmanbHass ~ SHEPrUsl  Tena,  MOJHATOrO  HaJ
MTOBEPXHOCTHIO 3eMJIH

8.24

[ToreHManbHas SHEPrUs CKATOM MPYKUHBI

8.25

Kunernueckas »sHeprusi. Teopema 0 KUHETHYECKOM
SHEPrUu

8.26

3aKOH COXpaHEHUsI MEXaHUUECKON SHEPTUH

8.27

[IpakTuueckue paboThI:

Omnpenenenue cpelnHeld CKOPOCTU CKOJBKEHUS Opycka WiH
JBUKEHUSI [IIapUKa 10 HAKJIOHHOHN miockocTu. OmnpeaeneHue
YCKOpPEHHUsI Tella TpH pPaBHOYCKOPEHHOM JBW)KEHUH TIO
HAKJIOHHOM IJIIOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH TyTH OT BpPEMEHH MpHU
PaBHOYCKOPEHHOM JIBUJKEHUU 0€3 HaYaJIbHOM CKOPOCTH.
[IpoBepka THUMOTE3bl: €COIM HPU  PABHOYCKOPECHHOM
IBUKEHUM 0Oe3 HayallbHOM CKOPOCTH IMYTH OTHOCATCS Kak
P HEYETHBIX YHUCEN, TO COOTBETCTBYIOUIME IPOMEKYTKH
BPEMEHU OJMHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TPEHHS CKOJBXKEHHUS OT
CHJIBI HOPpMaJIBHOTO AaBieHus. Onpenenenne kodhduimenta
TpeHusi ckoybxeHus. OrnpeneneHue >XECTKOCTU MPYKUHBL
Omnpenenenve pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM
IBIDKEHUH  Tela 10 TOPU30HTAIBHOW  IOBEPXHOCTH.
Omnpenenenue paboOThl CHIIBI YIPYTOCTH IpU NOABEME Tpy3a
C MCTIOJIb30BAHUEM HEMOIBUYKHOTO U MOJIBHKHOTO OJIOKOB

8.28

®duszuyeckre SABJICHUS B MPUPOAC: NPUIUBHI U OTJIUBBHI,
nBrokeHue 1uiaHeT CONHEYHOW CHUCTEMBbI, PEAaKTUBHOE
JIBU>)KEHUE KUBBIX OPraHU3MOB

8.29

TexHudeckue yCTpOMCTBA: CIUIOMETD, JaTYMKH IOJIOKEHUS,
PAcCTOSIHUSL U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHMA 11 BOJIHbI

9.1

Konebarensnoe papmxeHue. OCHOBHBIE XapaKTEPUCTUKU
KoJIeOaHuM: MepHo/, 4acToTa, aMIUIUTY1a

9.2

MaremaTuyeckuii U NpYKUHHBIA MasTHUKU. [IpeBpaimenue
SHEPTHH MPHU KOJIeOaTeTbHOM ABUKECHUN




9.3

3aryxaomue konebaHus. BbIHYXAEHHbIE  KoJeOaHUs.
Pe3onanc

9.4

Mexaandeckue BoOJHBIL. (CBOMCTBA MEXaHHYSCKHX BOJIH.
[IpononbHble W TIOMEpEeYHbIE BOJHBL JlTMHA BOJHBI U
CKOpPOCTh €€ pacnpocTpaHeHUsi. MexaHW4YecKue BOJIHBI B
TBEPJIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5

3Byk. ['poMKOCTH 1 BbICOTa 3ByKa. OTpakeHHE 3ByKa

9.6

WHudpa3Byk U yIbTpa3ByK

9.7

[TpakTudeckue paboOTHI:

Onpenenenue YaCTOTEI u nepuozaa KoJIeOaHuii
MATECMATHUYCCKOTO MadATHHUKA.

Omnpenenenre 4acTOThl M MEpHoJa KoneOaHUN MPYKUHHOTO
MasiTHHKA

Hccnenosanue 3aBUCHMOCTU rnepuo/a KoJIcOaHMM
MO/IBEIIEHHOr0 K HUTHU I'py3a OT JyInHbI HUTH. MccrnenoBanue
3aBUCUMOCTH MEpUOia KOIeOaHn MPY>KMHHOTO MasiTHUKA OT
Maccel  rpy3a. lIpoBepka  HE3aBUCHUMOCTH  TE€pHOJa
Kosie0aHuil rpy3a, MOABEIIEHHOT0 K HUTH, OT MacChl Ipy3a u
KECTKOCTH TIPYKUHBI. V3MepeHne yCKOpeHHsI CBOOOHOTO
naJicHus

9.8

dusnueckre SBJICHHUS B MPUPOJC: BOCHPHUSITHE 3BYKOB
KUBOTHBIMHM,  3€MJIETPACEHHE, CEUCMHYECKHE  BOJIHBI,
IIYHaMH, X0

9.9

TexHudyeckue  yCTpOMCTBAa:  3XOJIOT,  HMCIOJIb30BaHUE
yIIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT

HUTHOE ITOJIE 1 DJIEKTPOMAI'HUTHBIE BOJIHbI

10.1

ONEKTPOMarHUTHOE  IOJIE.  JJEKTPOMArHUTHBIE  BOJIHBIL.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

10.2

[IIxana 3n€KTpOMarHUTHBIX BOJIH

10.3

OnekTpomMarHuTHas mpupojga cBera. CKOpoCcTh  CBeTa.
BoiHOBEIE CBOMCTBA CBETA

10.4

[TpakTuyeckue paboOTHI:
M3ydeHne CBOWCTB AJICKTPOMATHUTHBIX BOIH C HOMOLIBIO
MOOMIIBHOTO TenedoHa

10.5

dusnueckue SBICHUS B MPUPOJE: OMOIOTHUECKOe JCUCTBUE
BUJIMMOTO, yIbTpaduOoIeTOBOrO u PEHTI€HOBCKOT O
U3JIy4CHU N

10.6

Texauueckue yCTpOﬁCTBaZ HCITIOJIBb30BAHHEC
OJICKTPOMAardHMTHBIX BOJIH IJIA COTOBOH CBSI3U

11

CBETOBbBIE ABJIEHUA

111

queBa;I MoJieNb cBeTa. McTOUHMKHU cBeTa

11.2

IIpsimonHENHOE pacipoCTPaHEHNE CBETA




113 Otpaxenue cBeta. Ilmockoe 3epkano. 3aKOH OTpaKEHUs
' cBeTa
114 [Ipenomnenue cBera. 3akoH mpenomieHus cpeta. [lomHoe
' BHYTPEHHEE OTPAKEHUE CBETA
11.5 JIunza. Xop nyyen B JIMH3E
116 Ontrueckas cucremMa QoToanmapara, MHKPOCKONAa |
' TeIecKona
117 I'maz kak onTuyeckas cUCTeMa. bIM30pyKOCTh U
' JaIbHO30PKOCTh
118 Paznoxxenue Oenoro cBera B crnekTp. OmbiTel HbiOTOHA.
' CrnoxeHue crieKTpalbHbIX IBETOB. [lucnepcus cera
[IpakTuueckue paboOTHI:
HccnenoBanue 3aBHCUMOCTH yIila OTPAKEHHSI CBETOBOTO
Jy4a OT yrJia majeHusl.
W3ydyeHune xapakTepuCTUK H300paKeHUs IMpeaMera B
TUTOCKOM 3€pKalie.
HccnenoBanrie  3aBHCHUMOCTH ~ yIyia  IPEOMIICHUS
CBETOBOIO Jyda OT Yyrjla NaJeHHUS Ha TpPaHUIE «BO3AYX —
11.9 CTEKJIO.
[Tony4yeHune wn300pakeHU C MOMOIIBIO CoOOMparoen
JIUH3BI.
Omnpenenenre POKYCHOTO PACCTOSIHUS U OMTHYECKOMN CHIIBI
COOMpArOIIIEH JTMH3BI.
OnBITHI O Pa3OKEHUIO OEIOro CBETa B CIEKTP.
OneITEl TIO BOCIPHUATHIO I[BETA MPEIMETOB TIPH HX
HaOJI0IEHUH Yepe3 IIBETOBbIC (PUITBTPHI
@dusnueckue sBIeHUS B mpupone: 3aTmeHus ConHua u
11.10 JlyHbl, 11BeTa TeN, onTHYECKUE siBIeHUs] B aTMocdepe (LBeT
Heba, pedpakius, paxyra, MUPax)
11.11 TexHuueckne yCTPOKMCTBA: OUYKH, TEPHUCKOM, (oToarrmapar,
' ONTHYECKHME CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
121 OmneiTel Pesepdopna u mimanerapHas Mozenb aroma. Moaenb
' aroma bopa
122 Hcnyckannme ¥ TMOIJOIIEHWE CBeTa aToMoM. KBaHTHI
' Jluneituateie crieKTpbI
12 12.3 PagnoaxtuBHOCTH. Asb(a, OeTa- U raMma-u3nydeHHs
124 Crtpoenue atromHoro siapa. HykioHHas Mopaens aTOMHOTO
' anpa. U3oromsl
125 PanmoaktuBHble mpeBpamienus. [lepumon  momypacmana
' aTOMHBIX sIIIEP
12.6 SnepHble peakuuu. 3aKOHbBI COXPAHEHHUS 3apsA0BOrO U




MacCOBOI'0 YUCEI
12.7 OHeprus cBs3U aTOMHBIX s71ep. CBs3b MacChl U SJHEPTUU
128 Peaknuu cunresa u geneHus saep. VMcrounuku sHepruum
' ConHua ¥ 388311
12,9 SnepHas sHepreTuka. JleicTBUE paIlOaKTUBHBIX U3Ty4EeHUN
' Ha JKHBbIE OPTaHU3MBI
[IpakTuueckue paboTHI:
HaGnromenue  CIUIOMIHBIX M JIMHEHYAaTBIX — CIIEKTPOB
12.10 U3JIy4CHUS.
HccnenoBanve TPEKOB: M3MEPEHUE HDHEPTUM YacTULBI I10
TOPMO3HOMY IyTH (110 (hoTorpadusim).
W3mepeHue paanoakTuBHOro hpoHa
@dusnueckue  ABIECHHA B IIPUPOJE:  €CTECTBEHHBIN
1211 paluoaKTUBHBIA (DOH, KOCMHUYECKHE JTYy4M, PaJIdOaKTUBHOE
' U3JIy4eHHUE MIPUPOIHBIX MHHEpPAJOB, JNENCTBHE
paZvOaKTUBHBIX U3IyYEHUI Ha OpraHu3M YeJI0BEKa
1212 TexHUUecKHe yCTPOMCTBA: CHEKTPOCKOI, MHIMBUAYaJIbHBINA
' JIO3UMETp, Kamepa Bunbcona

IMPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUWS OCHOBHOM OBPA30OBATEJBLHOMN MPOT'PAMMBI OCHOBHOI'O
OBILIET'O OBPA3OBAHUA

Kon
NpoBepPsieMoro
TpeOoOBaHMS

IIpoBepsiembie TpeGOBaHNS K NMPEIMETHBIM pe3yJabTaTaM 6a30B0OT0
YPOBHSI OCBOEHUSI OCHOBHOIi 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'0
o0miero oopazoBanus Ha ocHoBe ®PI'OC

[Tonumanue ponu (GU3MKKM B HAyYHOW KapTHHE MHpPA; CPOPMHPOBAHHOCTH
0a30BBIX MPE/ICTaBIECHUIN O 3aKOHOMEPHOM CBSI3U M 103HABAEMOCTH SIBJICHUN
HPUPOJIBI, O POJIHM AKCIIEPUMEHTa B (H3HMKE, O CHCTEMOOOpa3yIoIiel ponn
¢u3MKN B pa3sBUTHM €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHH, 00
HBOMIOLMM  (pu3MyYeckux 3HAHMH M UX POIM B LEJIOCTHOU
€CTECTBEHHOHAYYHOH KapTHHE MHpa, O BKJIAJE POCCUHCKHUX U 3apyOeKHBIX
yu€HBIX-(OU3UKOB B  pa3BUTHE  HAyKd, OOBSICHEHHWE  IPOLIECCOB
OKPYXKAIOIlEero MUpa, pa3BUTHE TEXHUKU U TEXHOJIOT Ui

3HaHMs O BUAAX MaTepuu (BEIIECTBO M MOJNE), O JABMKEHHU KaK CIIOco0e
CYIIECTBOBAHMSI MaTepuH, 00 aTOMHO-MOJEKYJISIPHOM TEOPUH CTPOCHHUS
BEIIeCTBa, O (DPU3MYECKON CYIIHOCTH SBJICHHA MPHUPOILI (MEXaHUYECKUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE pa3IN4aTh SBICHUSL
M0 ONHCAaHMIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JCMOHCTPUPYIOIINUX JTaHHOE (pU3MYecKoe sSBIICHWE; YMEHHUE PacIO3HABATh
MPOSIBIICHUE H3YYCHHBIX (PU3UYECKUX SBICHHM B OKPYXAIOIIEM MHpE,
BBIJICJISISI X CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH)




Branenue ocHoBamMM MOHSTUHHOIO ammapara ¥ CUMBOJIMYECKOrO SA3bIKa
GU3MKM W HCIONB30BaHME HX JUIS pEUIeHUS Yy4eOHBIX 3ajaad; yMEHHe
XapaKkTepu30BaTh CBOMCTBA TeN, (U3MUECKUE SIBICHHUS W IIPOIECCHI,
UCONB3Ys (GyHIaMEHTAIbHbIE U YMIUPUUYECKUE 3aKOHBI

VYMeHHE ONHCHIBaTh HN3YUYCHHBIC CBOMCTBA TEII H (I)I/IBI/ILIGCKI/IG SAIBJICHUA,
HCIIOJIb3YA (bI/ISI/ILIeCKI/IC BCIINYHNHBI

Brnanenne ocHOBaMH METO/I0B Hay4HOrO MO3HAHMS C Y4ETOM COOIIOACHUS
MpaBuJ1 6€30MACHOT0 TPyAa: HaOMI0IeHne (PU3UIECKUX SIBJICHUN:

YMEHHE CaMOCTOSTENIbHO COOMpaTh HKCHEPUMEHTAJIBHYI) YCTAHOBKY U3
JAHHOr0 Habopa 000pyAOBaHMS 110 MHCTPYKLMHU, ONUCHIBATH XOJ OMNbITa U
3aMUChIBaTh €T0 PE3YJIbTaThl, (HOPMYIUPOBATH BHIBODI;

MpOBEIEHHE TPSAMBIX W KOCBEHHBIX HM3MEPEHHMHA (PH3NYECKUX BEITUYMH:
YMEHHE  IUIAHUPOBaTb  M3MEPEHMs,  CaMOCTOATENbHO  CcOOMpaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY [0 HHCTPYKLHH, BBIYHUCISATH 3HAYEHUE
BEJIMYMHBI U aHAJM3UPOBATDH IOJIYYEHHBIE PE3YJbTAThl C YUETOM 3aJaHHOU
MOrPEIIHOCTH PE3yJIbTaTOB U3MEPEHU;

IIPOBEJICHHE HECJIOKHBIX JKCIIEPUMEHTAIBHBIX HCCIIEIOBaHM;
CaMOCTOSITETILHO COOMPAaTh IKCIEPHUMEHTAIBHYIO YCTAHOBKY M IPOBOJAUTH
UCCIICIOBAaHUE 110 MHCTPYKLMH, MPEJICTABIIATH IMOJYyYEHHbIE 3aBUCUMOCTH
¢u3znueckux BEJIMYUMH B BuUJe TaOaMI M TpaduKOB, YUUTHIBATH
IIOTPELIHOCTH, A€TIaTh BBIBOBI 10 PE3YJIbTaTaM UCCIIEA0BaHUS

[Tonnmanue XapakTEpHBIX CBOWCTB (pu3Mueckux Mojeneill (MarepuanbHas
TOYKa, a0COIIOTHO TBEPAOE TENO, MOAEIH CTPOCHMS ra3oB, XKHUIKOCTEH U
TBEPIBIX TeJ, IUIAHETapHAas MOJENb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO
Apa) 1 yMEHUE MIPUMEHSATh UX ISl OOBSICHEHUS (PU3NYECKUX MTPOLIECCOB

YMeHne oOBSCHATh (PU3NYECKHUE MPOLIECCH U CBOWCTBA TEJI, B TOM YHUCIIE U
B KOHTEKCTE€ CHUTyallUll MPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa, B
YaCTHOCTH, BBIABIIATH INPUYMHHO-CIEICTBEHHBIE CBSI3M M CTPOMUTH
OOBSICHEHHE C OINOpON Ha H3Y4YCHHBIC CBOWCTBA (PH3UYECCKHUX SIBICHHM,
(buznuecKue 3aK0Hbl, 3aKOHOMEPHOCTH U MOJIENN

VYMeHue pemath pacd€THble 3a1auu (Ha 0aze 2 — 3 ypaBHEHUIl), UCIIOIB3Ys
3aKOHBI U (OPMYIbI, CBA3BIBAIONINE (PU3NYECKHE BEIMUYMHBI, B YACTHOCTH,
3alHChIBaTh KPAaTKOE YCJIOBUE 3aJaud, BBIABIATH HENOCTAIOIINE JIaHHBIE,
BbIOMpaTh 3aKOHbI W (GOpMYyJbl, HEOOXoAuMble [Uii €€ peleHwus,
UCIIOJIB30BaTh CIpPAaBOYHBbIC JaHHBIC, MPOBOAMUTH PACUYEThl M OLICHUBATH
PEATMCTUYHOCTh TOJTYYCHHOTO 3HAYCHHS (DU3WYECKON BEITMUYMHBI, YMEHHE
ONpPENENATh Pa3MEPHOCTh (PU3MUECKONW BEIMYUHBI, TMOJY4YEHHOHM TIpU
pellIeHnH 3aaun

YMeHune xapakTepu30BaTh NPUHIIMIBI ISHCTBUS TEXHUUYECKUX YCTPOICTB, B
TOM 4YHCI€ OBITOBBIX MPUOOPOB, M TPOMBINIJICHHBIX TEXHOJOTHUECKHX
MPOIECCOB 0 WX OMHCAHHWIO, UCIIONB3YS 3HAHUSA O CBOWCTBAX (PU3MUYECKUX
SBJICHUN U HEOOXOAMMBbIe (PU3MUECKHE 3aKOHOMEPHOCTH

10

YMeHue HCIonbp30BaTh 3HAHUSA O (U3NYECKUX SBJICHUSIX B MOBCEAHEBHON
KHU3HU JUid oOecrieueHus: O€30MacHOCTH MNpU OOpallleHud C ObITOBBIMU




npubopaMu U TEXHUYECKUMH YCTPOWMCTBAMHU, COXPAHEHUS 3I0pOBbS U
COOJIIOZICHNsT HOPM HKOJIOTMYECKOr0 MOBEICHMS B OKpYXKarolled cpene;
NMOHUMAaHWE HEOOXOAMMOCTH TIPUMEHEHHUs JOCTIKEHUH (QU3UKH |
TEXHOJIOTHH JUIsl palliOHATIBHOIO IPUPOIOIOIb30BAHUS

11

OnbIT moucka, mpeoOpa3oBaHHUs W TNPEACTABICHUS  MH(POPMAIUH
¢dbusznyeckoro - copepkaHus ¢ UCHOJIb30BAaHHUEM  HMH(OPMAIIMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJIOTWH; yMEHUE OLIEHUBAThb JOCTOBEPHOCTH
NOJYy4YeHHOW MH(OpMAnmMK Ha  OCHOBE HMEIOUIMXCS 3HAaHUM W
JOTOJTHUTENBHBIX HCTOYHMKOB;, YMEHHME HCIOJb30BaTh IMPU BBINOIHEHUU
yueOHBIX 3a/JlaHuil  HAY4YHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
COJIEpKaHus, CIIpaBOYHbIE MaTepUaibl, pecypchl ceTu MHTepHET; BilajeHue
0a30BbIMU HaBBIKAMU Ipeo0pa3oBaHus MHGOPMAIIUU U3 OJHON 3HAKOBOU
CUCTEMbl B JIpYI'YIO; YMEHHME CO37aBaTb COOCTBEHHbIE INHCbMEHHBIE U
yCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMAIMH U3 HECKOIBKMX UCTOUHUKOB

INEPEYEHb 3JIEMEHTOB COAEPXKXAHUSA, ITIPOBEPAEMBIX HA OI'3 110 ®U3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA
1 MEXAHUYECKUE ABJIEHUA
11 Mexannyeckoe  JIBUJKCHHE. MarepuanbHas ~ TO4Ka. Cucrema  orcuéra.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMEepHOE UM HepaBHOMepHOe nBHkeHHE. CpenHsas ckopocTs. Popmyna s
1.2 BBIYHCIICHHS CpETHEN CKOpOoCTH: vV = S/t
PaBHOMEpHOE npsIMOIMHENHOE JBUXKEHHE. 3aBUCHMOCTh KOOPAMHATHI Tejla OT
BPEMEHH B CIydae paBHOMEPHOI'O MPSIMOJIMHENHOTO JIBUKEHUS:
13 x(f)=x,+vt
I'paduku  3aBUCMMOCTH OT BPEMEHH JUISI IPOEKLUUU CKOPOCTH, HPOCKIHH
NepEMEILECHHUS], TyTH, KOOPIMHATHI IPU PABHOMEPHOM MPSAMOJIUHENHOM IBUKECHUU
3aBUCUMOCTh KOOpJAMHATBl TeJa OT BPEMEHU B Cllyyae pPaBHOYCKOPEHHOTO
IPSIMOJIMHEWHOT'O IBUKEHUS :
2
Sp(f) =V, *I+a* =
i
@opMyIIbl 17151 IPOEKIMH MTEPEMEIICHUS, TPOCKIUN CKOPOCTH U MPOEKINHN YCKOPEHHS
1.4 IIPY PaBHOYCKOPEHHOM NPSIMOJIMHENHOM JIBUKCHUU:

+2
s.(D=vy,t+a, 2

U_\'('f) =Upy T4, I,

a,(f)=canst,

5 o]

- — - = F)
Usy Uy ~ly Sy




I'paduky 3aBUCUMOCTH OT BpEMEHHM JUIS MPOSKIUU YCKOPEHUS, MPOSKIUU CKOPOCTH,
NPOEKIMK TE€PEMEIICHUs, KOOPAMHAThl IpPHU PaBHOYCKOPEHHOM NPSAMOIUHEHHOM
JIBYKEHUH

CpoOogHoe majgeHue. Dopmynbl, ONUCHIBAOIINE CBOOOMHOE TMAJCHHE TeJa II0
BEPTUKANIU (JABMKEHUE TeNla BHU3 WJIM BBEPX OTHOCUTEIIBHO MOBEPXHOCTH 3E€MJIN).

1.5
['paduku 3aBUCUMOCTH OT BPEMEHH JISl POCKIIUU YCKOPEHUS, TPOEKIUH CKOPOCTH U
KOOPAMHATHI IPU CBOOOIHOM IaJIEHUU TeJla 10 BEPTUKAIH
CkopocTh paBHOMEPHOT'O JBUKEHUS TeJa [0 OKPYKHOCTU. HampasiieHue ckopocTy.
®opmyna i1 BBIUMCIEHHUS CKOPOCTH YEpe3 paauyC OKPYXKHOCTHU M IIEpUOJ
oOparieHus:
L= 1R
T
LentpocTpemurenbHoe YCKOpEHHE. Hanpagnenue LEHTPOCTPEMUTEIBHOT O
yckopenusi. Dopmyrna /i BIYMCIEHUS YCKOPEHHUS:
1.6 7
a — (3
=R
®opmyna, CBA3BIBAIONIAS IEPUOJ] M YACTOTY OOpaIieHus:
v = 1
T
Macca. I1norHocts Beniectsa. @opMyia 1l BBIYUCICHUS TUIOTHOCTH
_m
1.7 V
1.8 Cwita — BekTopHas ¢uszndeckas BeaudnHa. ClIoKeHue Chl
1.9 SIBnenue nunepuuu. [lepBoiit 3akon HproToHa
Bropoii 3akon HprotoHa:
1.10 F=m-d
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS Tela U BEKTOpa CHJIbL, JEMCTBYIOIIEH Ha TEJI0
Bzanmopeiicteue ten. Tperuit 3akoH HproTona:
1.11 FE—H = _P-l—:-E
Tpenne mokost u TpeHue ckonpxeHus. dDopmyna I BBIYMCIEHUS MOAYJS CHIIbI
TPEHMSI CKOJIbKEHHUS:
1.12

FTP=M'N




1.13

Hedopmarus Tena. Yapyrue u Heynpyrue aedopmaruu. 3akoH ynpyroi nedopmMauu
(3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHUE. 3aKOH BCEMHUPHOI'O TAT'OTCHUSA:

m, -m,
F=¢g L1 2

R -
Cwita TspkecTu. Y CKOpeHHE CBOOOHOTO TaICHHUS.
®opmyra s BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3H MoBepxHOCcTH 3emuu: F = mg.

JBmxenue nianer Bokpyr Connua. [lepas kocmuueckas ckopocTb. HeBecoMocTs 1
Heperpy3Ku

1.15

Nmitynbe Tena — BeKTOpHas ¢pu3ndeckas BeTuIrHa.
=mi

HNmnynbe cuctemsl Te. Mi3menenne ummynbsca. UMmysibe CHitbl

1.16

3aKkoH COXpaHCHUA UMITYJIbCa JJIA SaMKHyTOﬁ CUCTEMBI TCII:
p=nyUy +m, U, =const

PeaktuBHOE IBMKEHHE

1.17

Mexanunueckas padora. @opmyina a1t BBIYUCIEHUS! PaOOThI CHIIBL:

A=Fscoso

MexaHndeckass MOITHOCTb:

n=4
I

1.18

Kunernueckas n noreHuuanbHas sHeprus. @opmyna i BEIYUCIEHUS] KWHETUYECKOM
SHEpPruu:

2
E, M
2
Teopema o kuHeTH4YeCKON dHEprun. PopMyiia s BBIYUCICHNS TOTEHIMAIBHON
SHEPI'UH Tella, IOIHATOrO
HaI 3eMIIEH:

E,= mgh

1.19

Mexannyeckas SHEpTHs:

EZEE"'EP




3aKOH COXPAaHEHUs MEXaHUUYECKOH 3Heprun. Popmyra Uil 3aKOHA COXPaHEHMS
MEXaHMUYECKOW PHEPTUU B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpamieHne MEXaHUYECKOW SHEPTUU ITPU HAIMYUU CUIIBI TPEHMUS.

1.20

IIpocThie MeXaHU3MBI. «3010TOE IPABUIIOY» MEXAHUKH.
Peruar. Moment cunbi:M - Fl.
YcinoBre paBHOBECHS phlyara:

M +M, +..=0
[MonBrxHBI 1 HenoABYKHBINA 0J10ku. KIT/I mpocThIX MeXaHU3MOB,

n= Anonesnas
A‘S&I‘IHEH

1.21

[laBienue TBEpIOro TENA.

d)opMyna JJISA BBIYMCIICHUA JAaBJICHUA TBép[[OFO TCJa:
_F

P= ch

JlaBnenwue raza. AtMmocepHoe 1aBiIeHue.

I'mapocrarnueckoe 1aBlieHUE BHYTPU KUIKOCTH.

®opMyiia 111 BBIYUCICHUS TaBJICHUS BHYTPH KUJIKOCTH:

p=pgh+p_,

1.22

3axoH Ilackans. ['uppaBnuuecknii mpecc

1.23

3akoH Apxumena. @opmyna AJis ONpPEesICHUs BbITAJIKUBAIOIIEH CUJIBL, TEHCTBYIOLIEH
Ha TEJI0, IOrPYKEHHOE B )KUJIKOCTb MJIU T'a3:

YcnoBue nnaBanus Tena. IlnaBanue CYZAOB 1 BO3QYXOILIABAHUC

1.24

Mexanuueckue KoneOaHus. AMIUTUTYAA, MEPUOA M 4YacToTa Kojebanuil. dopmyna,
CBSI3bIBAOILAs YACTOTY M NMEPUOA KOJIEOaHU

1.25

MaremMartnueckuii W NPYKHHHBIA ~ MasTHUKH. lIpeBpamieHne 5SHeprum Ipu
KOJIe0aTEeIbHOM JIBHKEHUH

1.26

3aryxaromue Konebanus. BeiHykIeHHBIC KosieOanus. Pe3onanc

1.27

MexaHu4ecKrue BOJHBL HpO,Z[OJII:HI:Ie U TOINCPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI H
CKOpPOCTb paClIpOCTPpAHCHUA BOJIHBI:

L=v-T

1.28

3Byk. I'poMkocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJHBI Ha T'PAaHHUIE JBYX
cpea. Hdpa3Byk U ynbTpa3Byk

1.29

Ilpakxmuueckue pabomul




Hsmepenne cpenHeld IIIOTHOCTU BELIECTBA; APXUMENOBOM CHIIBL; KECTKOCTH
IOPYKUHBI;, KO3(ppULIMEHTa TPEeHUs CKOJIbXKEHUs; pPAOOThl CHIIBI TPEHMS, CHIIbI
YIIPYrOCTH; CpeIHEH CKOPOCTH JBW)KEHUS Opycka IO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHusi Opycka NMpH JBHXEHHWU IO HAKJIOHHOM IUIOCKOCTH; YacTOTHI M MepHoja
KOJIeOaHUI  MaTeMaTH4ecKOro MasTHUKA; YacTOThl M Iepuoja  KojeOaHMil
MPYXXUHHOI'0O MasATHUKA, MOMCHTa CHJIBI, HGﬁCTB}HOHIGFO Ha pbIyar, pa60T51 CHIJIBI
YIPYrocTH HpU MOABEME TPpy3a C MOMOIIBI0 HEMOIBUXKHOIO OJIOKa; paboThl CHIIbI
YIPYroCTH NPH NOIBbEME I'Py3a ¢ MOMOLIbIO MMOABUIKHOIO OJI0KA.

HccnenoBanne 3aBHCHMOCTH apXHMEIOBOW CHIIBI OT 00bEMa MOTPYKEHHON YacTH
Tela U OT INIOTHOCTH YKUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CUJIBI OT MAacChl
TENa; CHJIBI TPEHHUS CKONBXKEHUS OT CHJIbl HOPMAaIbHOI'O JAaBIEHUS M OT poza
MOBEPXHOCTH; CHJIBI YIIPYT'OCTH, BO3HUKAIOIIEH B TIPY)KUHE, OT CTENEHH jAedopMariu
NPYKUHBI; YCKOpPEHUs1 Opycka OT yrila HakJIOHa HaIpaBJsIoOIeH; mepruoja (4acToThl)
KOJIOaHUI HUTSHOIO MAasTHUKA OT JJIMHBl HUTHU; IEpUOAA KOJICOAHUN MPYXKHUHHOIO
MasATHUKA OT MACCHI I'py3a U )KECTKOCTHU MPYXUHBI; UCCICAOBAHNEC HE3aBUCUMOCTU
nepuoja KosnebaHWH HHUTSAHOTO MasTHUKAa OT Macchl rpysa. I[IpoBepka ycinoBus
paBHOBECHS pplYara

Quzuueckue s61eHUs 8 Npupooe: TIPUMEPHI IBHKEHUS C Pa3TUYHBIMU CKOPOCTSIMHU B
KUBOHM M HEKUBOM NpHUpOJIE, NENCTBUE CHIIBI TPEHUS B IPUPOJIE U TEXHUKE, PUITUBBI
U OTJIMBBI, ABM)KEHHE IIaHeT COJIHEUHOM CHCTEMBI, PEAKTUBHOE JIBUJKEHUE >KMBBIX

1.30 OpPraHU3MOB, PBIYArd B TEJE YEIIOBEKA, BIMSHHE aTMOCHEPHOTO TABJICHHS Ha KUBOH
OpraHu3M, IUIaBaHWE pPBIO, BOCIPHATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHUE,
celicMU4ecKre BOJIHBI, LIYHAMH, 3XO
Texnuueckue ycmpoucmea: CIOUAOMETp, MAATYUKH TIOJNOXKEHUS, PACCTOSHUS U
YCKOPEHUs, JWHAMOMETp, TMOMANIMITHUKHA, pPAaKeThl, pblUar, TOABIKHBIA U

131 HETIO/IBIKHBIA  OJIOKM, HAKJIOHHAs IUIOCKOCTh, IIPOCTHIE MEXaHU3MBI B OBITY,

' cooOmiaronecs Cocyzbl, YCTPOMCTBO BOJOINPOBOMAA, THUIPABIMYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3IXOJOT,
UCTIOJIb30BaHME YIbTPA3BYyKa B OBITY U TEXHUKE

2 TEITJIOBBIE AABJIEHUA
OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISIPHO-KHHETHYECKOW TEOPHH CTPOCHHUS BEIICCTBA.

2.1 Mogenn  TBEPAOTO, OKUAKOTO M Tra3000pa3HOr0  COCTOSIHMM  BEUIECTBA.
Kpucrannmuueckue u amopdHbIe Tena

29 JBmwxenue yactul BemecTBa. CBA3b CKOPOCTH ABM)KEHHUS YACTUI[ C TEMIIEpaTypoil.

' bpoyHoBckoe nBmwxkenue, muddy3us

2.3 CMaunBaHUe U KalTWUISIPHBIC STBICHUS

24 TennoBoe pacimpeHue u cxxaTue

2.5 TemnnoBoe paBHOBECHE

26 Buyrpennss sueprus. Pabota u teruionepenaya Kak criocoObl U3MEHEHUsI BHYTpPEHHEH

' SHEPTUU

2.7 Bunp! Teronepenadyn: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYCHUE

2.8 HarpeBanue u oxiaxaeHue ten. KomudecTBo TEmIoThl. Y ienbHas TeII0EMKOCTD:




O=am(t,—1,)

3aKOH COXpaHEHHUs SHEPTUU B TEIUIOBBIX Mpolleccax. Y paBHEHHUE TEIJIOBOTo OanaHca:

2.9 O+0,+..=0
Hcnapenue u konaeHcanus. Mi3MeHeHne BHyTpeHHEH SHEPTrUu B MpoIlecce UCTIapeHUs
2.10 U KoHjieHcaruu. Kumnenue xuakoctu. Y aeabpHas Teriora mapoodpasobanus: L = Q/m
211 BnaxxnocTs Bo3myxa
[MnaBnenne u kpuctaymm3anus. VI3MeHEHHEe BHYTPCHHEHW SHEPTHH MPH TUIABIICHUH U
KPUCTAJUTH3AIMH. Y IeNIbHAs TEIUIOTA TIJIaBICHUS :
2.12 A—Q
m
BHyTpeHHss SHEprUs CropaHus TOIUTHBA. Y AelbHasl TEIIOTa CrOPaHUs TOIUIMBA: (| =
2.13 Q/m
2.14 [Tpuntume! padots TernoBbix apurareneii. KITJ[ TernmoBoro npurarens
Ilpaxmuueckue pabomol
N3mepenune yaenbHOH TEIUIOEMKOCTH METATMYECKOr0 I[HJIUHAPA; KOJIWYECTBA
TEIUIOTHI, TOTYYEHHOT'0 BOAONH KOMHATHOH TemrepaTypbl (PMKCHPOBAHHON MaccChl, B
5 15 KOTOPYIO ONYIIEH HAarpeThlil IMIMHJP; KOJMYECTBA TEIUIOTHI, OTJAHHOIO HAarpeThiM
' [IWIAHIPOM, TTOCIIE OIyCKaHKS €ro B BOAY KOMHATHOW TeMIIepaTyphl; OTHOCHTEIHHOU
BIQXKHOCTH BO3/yXa; YAETbHOU TEIUIOTHI IJIaBlIeHUs Jbjaa. VcciaenoBaHue n3MEeHEHUS
TEMIEpaTypbl BOJIBI NPHU Pa3IUYHBIX YCJIOBUAX; SBJICHUSA TeIJIOOOMEHa MpH
CMELIMBAaHUH XOJIOAHOW M rOpsYe BOABL; MTPOLIECcCca NCIapEHUS
Qusuueckue s161eHUsl 8 npupooe: TOBEPXHOCTHOE HATHKCHUE W KAMJUISPHBIC SBIICHUS
2.16 B MpUpOJIe, KpUCTAUIBI B mpupozae, uznydenue CoiHIA, 3aMep3aHue BOJOEMOB,
MoOpcKHe Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, UHEs, CHeTa
Texnuueckue ycmpoticmea: KaNWJUSIPbl, MPUMEPHl HCHOJIb30BAaHUS KPHUCTAIIOB,
2.17 YKUJKOCTHBIA TEPMOMETP, JATYUK TEMIEPATYPhI, TEPMOC, CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETPBHI, IICUXPOMETP, TTapoBasi TypOWHA, ABUTATEIh BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Dnektpuzalus Ten. [Ba Buaa 31eKTPUYECKUX 3apsiioB
3.2 B3aumoneiictBue 3apskeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXPAHCHHUS JICKTPUICCKOTr0 3apsiia
34 OnekTpuyeckoe mnoje. Hanpssk€HHOCTh — anekTpuueckoro  moiss.  [IpuHnun
' CYIEPITO3UIINH JIEKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn  smexktpudeckux  3apsgoB. JlelicTBHE  AJIEKTPUYECKOro  IMOJIS  HA

QJICKTPHUYCCKUC 3apsabl. HpOBO,I[HI/IKI/I " JUIJICKTPHUKU




[TocTostHHBIN 3nekTpuueckuil ToK. JlelcTBus anekTpuueckoro Toka. Cuia Toka.
Hanpsioxenue.

3.6 I=g/t,U=A/
DJIEKTPUYECKOE COMPOTUBIICHHUE. Y ICIIBHOE JIEKTPUUYECKOE COIMPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma st yuactka snekrpuueckoit nernu: | = U/R
[TocnenoBarenpHOE COEIMHEHHNE IPOBOIHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapamienbHoe coeIMHEHNE TPOBOIHUKOB PABHOTO COMTPOTUBIICHUS:
U=U;:1=I+1I; Rzi.
2 2 2
CwmelanHble COeTMHEHHS TPOBOJHUKOB
3.10 Pabota u momrHoCTh 251ekTpuueckoro Toka. A = Ult, P = Ul
3akoH J>xoyns — Jlenna:
2
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE 10JIe MPSMOro MPOBOJHUKA C TOKOM. JINHMM MarHUTHOMN
' VHIYKIAN
3.13 MarauTHOe II0JI€ ITOCTOSIHHOIO MaruuTa. BzanMoaeicTBie MOCTOSHHBIX MarHUTOB
3.14 JleficTBre MarHUTHOTO TIOJIS1 HA TIPOBOJTHUK C TOKOM
3.15 OnbiTel @apanes. SIBnenue anekTpoMarHuTHON HHAYKUMH. [IpaBuno Jlenna
Ipaxmuyeckue pabomol
N3MepeHne 3J1eKTpUYECKOro COMPOTUBIICHUSI PE3UCTOPA; MOIIHOCTH AJIEKTPUUYECKOTO
TOKAa; pabOThI AJICKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B MPOBOJAHUKE (PE3UCTOPHI,
3.16 JaMTIOYKa), OT HAMPsDKEHUS Ha KOHIIaX MPOBOJHUKA; 3aBUCUMOCTH CONPOTUBJICHUS OT
' JUIMHBl ~ TPOBOJIHMKA, TUIOMIAAM €ro IOMEpPEYHOro CEUYEeHHs U YAETbHOTO
CONPOTUBIICHUS.
IIpoBepka mnpaBWwia I HJIEKTPUYECKOTO HANPSIKEHUS TPU  IOCIEA0BATEIbHOM
COCIMHEHUHM TIPOBOJHUKOB;, TIpaBWja JUIsi CHJIBI JJIGKTPUUECKOrO0 TOKa TMpH
napauieIbHOM COSTUHEHUH MPOBOTHUKOB (PE3UCTOPHI M TaMIIOYKA)
Qusuueckue s6leHUs 6 Npupoode: DIEKTPUUYECKHUE SBJICHUA B atMmocdepe,
3.17 3JICKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE IMoJie 3eMiid, Jpeid MOIrCoB, POJb
MarHUTHOTO TTOJIS JJIs )KU3HHU Ha 3eMJIie, MOSIPHOE CUsTHUE
3.18 Texnuueckue ycmpoticmea. SIAEKTPOCKOIN, aMIIEpMETpP, BOJIBTMETP, PEOCTAT, CUETUUK




AJEKTPUYECKOW SHEPTruu, DIIEKTPOOCBETUTENbHBIE MPUOOPBI, HArpeBaTeIbHBIC
AJIEKTPONIPUOOPHI  (TIPUMEPHI), DJIEKTPUUECKHE TPEAOXPAHUTENN, OJIEKTPOMArHHT,
AJIEKTPOJIBUTATEIH TTIOCTOSIHHOT'O TOKA, T€HEPaTOP TTOCTOSTHHOT'O TOKA

3.19 DnekTpoMarHuTHEIC BOMHBL. [1Ikana 371eKTpOMarHUTHEIX BOJTH
3.20 JlygaeBast Mmojienb cBeta. [IpssMoMHEHOE pacpoCTpaHeHHE CBETa
3.21 3akoH oTpaxkeHus cBera. [liockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aKOH MPETOMIICHHS CBETA
3.23 Hucniepcus cBera
394 Jlunza. Xox nyueit B muH3e. DoKycHOE paccTosiHUE TUH3bI. OnTHYECKas Cuila JTUH3bL:
' D=1/F
3.25 ['ma3 kak onTudeckas cucrtema. OnTHYecKue mpruoopsI
IIpakxmuueckue pabomsi
W3mepenne ONTHYECKOH CHIIBI COOHMparomield JUH3BL, (OKYCHOTO pPAaCCTOSHUS
coOuparomieit JUH3HI (10 CBOMCTBY PaBEHCTBA pa3MEpPOB MpeaMeTa U H300pakeHus, Koraa
3.26 | mpenMeT pacrlooKeH B IBOMHOM (DOKycCe), ToKa3aTess MPEIoMIICHUS CTEKIIA.
HccnenoBanne CBOMCTBA M300paKeHHSI, TIOTYYSHHOTO C TIOMOIIBIO COOMpArOIIei
JUH3bI, U3MEHEHHs] (JOKYCHOT'O PACCTOSHUS ABYX CIIOKEHHBIX JIMH3; 3aBUCHMOCTH yTja
IPEIOMJIEHUS] CBETOBOI'O JIy4a OT yTIJjia MMaJIeHusl Ha TPaHUIIe «BO3AYX — CTEKIIO»
397 Quzuueckue aenenus 6 npupooe: 3armenus Connua u JIyHbl, 11BeTa Tel, ONTHYECKUE
' sBIIeHHs B aTMocepe (11BeT Heba, pedpakims, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea. O9KH, IEPUCKOII, (OTOAIIIAPAT, ONTHYECKHE CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PannoaktuBHOCTh. Anb(a-, 6eTa-, raMmma-u3nydeHus. Peakuun anbda-u 6era-pacnaaa
4.2 Omneitel Pezepdopaa mo paccesauto anba-yactuu. [InanerapHas mogens atoma
4.3 CoctaB aromHoro sapa. M3otormb
4.4 [Tepuon momypacmnaga aTOMHBIX AP
4.5 SnepHbie peakiyu. 3aKOHBI COXpPaHEHUs 3apsSA0BOI0 U MAaCCOBOTO YHCET
Quszuyeckue sA61eHUA 68 NpUpode: €CTECTBEHHBIM paJMOAKTUBHBIN (POH, KOCMUYECKUE
4.6 Jy4H, PaIuOaKTUBHOE U3TydEHHE MPUPOJAHBIX MUHEPAJIOB, ACUCTBUE PaTUOAKTUBHBIX
W3JIy4CHHI Ha OPTaHU3M 4eJIOBEKa
47 Texnuueckue ycmpouicmea: CHEKTPOCKOI, WHIWBUAYAJIBHBIA JO3UMETp, Kamepa

BunbcoHa, sinepHas 3HepreTuka

YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA
» dusuka: 7-# knacc: 6a30BbIN ypOBEHb: YUeOHUK; 3-¢ u3aaHue, nepepadorannoe [epwrmkun .M.,

NBanos A.M. Aknmonepnoe odmectBo «M3narenscTBo «IIpocBerienue»
» ®uszuka: 8-i kiacc: 6a30BbIi ypOBEHb: yueOHUK; 3-¢ n3nanue, nepepadorannoe [epoimkun .M.,

NBanoB A.U. AkmmonepHoe o01ectBo «M3aatenbeTBo «IIpocBenienmey
» ®usuka: 9-i kiacc: 6a30BbIl ypOBEHb: YUeOHUK; 3-€ u3ganue, nepepadorantoe Ileppiukun U.M.,

I'yrauk E.M., BanoB A.U. u ap. Akunoneproe o6mectBo «M3natenscrBo «IIpocsemmenue»




METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA
Hunaktuueckuit marepuan 8ki. Mapon A.E, Mocksa. «JIlpoday, 2015r.
Coopnuxk 3amau 7-9xi. Jlykamuk B.W, Mocksa, [Ipocsemenue, 2015r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Hcnonp3oBanue nupoBbIx 00pa3oBaTeIbHBIX PECYpCoB K Kypey ¢pusuku B 7, 8,9 xinacce (YMK k
yuebnuky [leppimkuna A.B.)
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