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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTIO OOIIEro o00Opa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON NPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHOl paboyelt mporpaMmbl BOCIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIpaBlIeHO Ha (opMuUpOBaHUE
€CTEeCTBEHHO-HaYYHOW T'PaMOTHOCTH OOYYarolIMXCs M OPraHu3alui0 HU3yYEHUs
(¢u3MKU Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke y4yuThIBaroTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzauuu TpedoBanuii I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METAIlPEAMETHBIM pe3yJibTaTaM 00yUYeHUsl, a TaKXKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBAET paclpeiesieHue yueOHOro Marepuania
1o rogam o0yyeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIMXCsl.

[Iporpamma mo ¢usnke pazpaboTaHa C IENbI0 OKa3aHUA METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duzrka SBISETCS  CHUCTEMOOOpA3yIOIUM  [UJII  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (DU3NUECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTPOHOMHEH H (PU3HUECKON
reorpaguei, BHOCUT BKJAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUDA,
npenocTaBisieT Haubosnee siICHble 00pas3ipbl MPUMEHEHHS HAay4HOro METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOUW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEIIONIaracT OBJIAJCHHE
CIEYIONIMMU KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOIUMU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

Hay4YHO OOBSICHSTH SIBIICHHUS;

OLICHMBATh U IOHUMAaTh OCOOCHHOCTH HAyYHOI'O UCCIIEI0BAHMS;
MHTEPIPETUPOBATh JaHHBIE W HCMOJIb30BaTh HAy4dHbIC J0KAa3aTelbCTBA IS
MOJIyYEHHUS BBIBOJIOB.

Hemn wusyuenus (uU3MKK HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «®Dusuka» B
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®Dexaepanuu, pealn3yrOIUX
OCHOBHBIE  00II€00pa30BaTENIbHBIE MPOIPAMMBI, YTBEPKIEHHON pEIICHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadps 2019 r. Ne I1K-4BH).

Henu uzyyenusi puznkmu:

NpUOOpETEHHE HMHTEpEca M CTPEMJIEHUS OOYy4arollMXCsl K HAyYHOMY H3YYEHUIO
MIPUPOIBI, PA3BUTHE UX HHTEIUIEKTYATbHBIX U TBOPYECKHUX CIIOCOOHOCTEHH;
pa3BUTHE TPEACTABICHUI O HAYYHOM METOJEe TMO3HaHUS U (QOPMHUPOBAHHE
MCCJIEIOBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIINM SBIICHUSIM;

GopMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTara H3Y4YCHHs OCHOB
CTPOCHUS MaTEePUH M PyHIAMECHTAIBLHBIX 3aKOHOB (DU3HKU;

dopmMupoBaHue TpPEACTABICHUH O ponu (GU3UKKA IS Pa3BUTUA  JOPYTHX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

pa3BUTHE MPEACTaBICHUI O BO3MOXHBIX cdepax Oyayuield npodeccuoHanbHON
JeSTeNbHOCTH, CBA3aHHON ¢ (PU3MKOH, TOATOTOBKA K JalbHEHIIeMy OOy4eHHUIO B
ATOM HalpaBICHUH.

JlocTKeHre STUX Ieliell mporpaMMbl N0 (U3WKEe HAa YPOBHE OCHOBHOTO
o01rero 00pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIEAYIOIUX 3a4a4:
npuoOpeTeHne 3HAHWH O JMCKPETHOM CTPOSHHHM BEIIECTBA, O MEXaHHYECKHUX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

NpUOOpETeHHEe YMEHUW ONHUCHIBATh M OOBACHATH (PU3UYECKHUE SIBICHHS C
UCIIOJIb30BAHUEM MOJYyUYECHHBIX 3HAaHUH;

OCBOCHHE METOJIOB pEIICHUS] MPOCTEHITNX PACUYETHHIX 3a7a4 C HCIIOJIb30BAHUEM
duznuecKkrx Mojiesield, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;
pa3BUTHE YMEHUM HAOMIOJaTh TPHUPOJHBIE SBJICHUS W BBINOJIHATH OIBITHI,
nabopaTopHbie pabOTHl U IKCIIEPUMEHTAIBHBIE UCCIIEIOBAHUS C MCIOIb30BAHUEM
U3MEpPUTETBHBIX TPHUOOPOB;

ocBOcHHUE NPUEMOB PabOTHI ¢ HHpOPMAIMEeH (PU3NIECKOTO COJIepIKAHUS, BKIIOUas
UHPOPMAIIMIO O COBPEMEHHBIX JIOCTHKEHUSAX (DU3UKH, aHAIH3 U KPUTHYECKOE
OlICHMBaHUE WH(HOPMAIIHH;

3HAKOMCTBO CO cdepamMu NpOPECCUOHATBHON JeATEIbHOCTH, CBS3aHHBIMU C
(Gu3UKOi, W COBPEMEHHBIMU TEXHOJOTHSMU, OCHOBAHHBIMHU Ha OCTHKCHHSIX
buznuecKkon HayKu.

Ha um3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO
oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 acoB (2 yaca B HENEN0), B &
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamMmmMe 1o ¢GU3HMKE MEepedeHb JTab0paTopHBIX padboT H
OTIBITOB HOCUT PEKOMEHAATEIBHBIA XapaKTep, YUUTEIb JeIaeT BEIOOP MPOBEICHMS
7a00OpaTOpHBIX PabOT W OMNBITOB € YYETOM HHAMBUIYAIBHBIX OCOOEHHOCTEH
0o0y4Jaromuxcs, COUCKa 3KCIEPUMEHTANbHBIX 3aJaHUl, MpejIaraéMblX B paMKax
OCHOBHOT'O TOCYJJAPCTBEHHOTO 3K3aMeHa Mo (PU3uKe.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBnenus npupoapl. DPU3NUECKUE SBICHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnyeckux BenuuyuH. Dusnmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKH HW3Y4alOT TPUPOLY.
EcTecTBeHHO-HAY4YHBII METOJ IMO3HAaHUA: HAOJIOEHHE, MOCTAaHOBKAa HAYYHOTO
BOMPOCA, BBIJABUKEHUE TUIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HaOmoaaemMoro siineHus. Onucanue Gu3NUecKuX SIBJIEHUN C TOMOLIBIO MOJENEH.

Jemoncmpayuu.

MexaHn4yecKue, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUSI.
®uznyeckue MNpUOOPHI W TpoLEAypa TMPSAMBIX HW3MEPEHHUN aHAJIOTOBBIM |
U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

Omnpenenenue 1EHbI eTICHUS IIKaJIbl U3MEPUTEIHLHOTO MpUdopa.

N3mepenne paccTosTHUN.

N3mepenne 00bEMa KUIKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenune temmeparypbl NPU IOMOIIUA KUIAKOCTHOTO TEPMOMETpPA U JIATUYMKA
TEMIIEPATYPBI.

IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: AAJIBHOCTH IOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, UeM OOJIbIIIE BBICOTA MTyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BelecTBA.

CrpoeHue BemiecTBa: aTroOMbl M MOJIEKYJbl, HX pa3Mepbl. ONbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHne 4actui] BemiectBa. CBs3b CKOPOCTH JIBHDKEHUSI YaCTHUI[ C
TeMIiepatypoil. bpoyHoBckoe nBmwkenme, auddysus. BzanmomelicTBue YacTHIl
BEILIECTBA: IPUTSKECHUE U OTTAJIKUBAHUE.

ArperaTHbIe COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucTaIIIMYECKUX) Tell. B3auMocBs3b MeXay CBOMCTBAaMM BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

JHemoncmpayuu.

HaGnronenre OpoyHOBCKOTO ABUKEHUS.
Habnrogenue nuddyzum.



HaGmtonenue siBneHuil, OOBSCHSIONIUXCS NPUTSHKEHUEM WM OTTaJKUBAaHUEM
YaCTUIl BEIIECTBA.

Jlabopamopnuie padomot u onvimot.

OueHka quaMeTpa aroMa METOJIOM PS0B (C Ucosib30BaHueM (GoTorpaduii).
OnbIThI 1O HAOTIOICHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B.
OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUS.

Paznen 3. /IBu:kenue u B3anMoeiicTBUe TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBHKEHHH. Pacyér myTtu u
BPEMEHU JIBUKEHUSI.

SBnenne wHepUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMDKEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b MIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
00BéMa BellecTna.

Cuna Kak XapakTepHCTHKa B3auMoJieicTBuUs Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TsokecTd. Cuiia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxkenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOonelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOs. TpeHue B MPUPOJI€ U TEXHHUKE.

Jemoncmpayuu.

HaGmronenre MeXaHU4YeCKOro JBUKEHUS Tea.

N3mepenune cKopoCcTu MPSMOIMHEWHOTO IBUKEHUS.
HaGmronenuie siBieHUs: HHEPIIUH.

HaGmronenne n3MeHeHUs CKOPOCTH TIPH B3aUMOJICHCTBUH TEJ.
CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEII.

Ciio)xeHue CUJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.

Jlabopamopnuie pabomot u onvimot.

Ornpenenenue CKOPOCTH PAaBHOMEPHOTO ABUKEHHMS (IIapUKa B XKUIKOCTU, MOJEIU
AIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajee).

Ornpenenenue cpelHel CKOPOCTH CKOJIbKEHUSI OpyCcKa WM IIapUKa 10 HAKJIOHHOMN
IJTIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSHKEHUS (IepopMaliiuu) Mpy>KUHBI
OT MPUWJIOKEHHOU CHJIBL.

OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT Beca Tena
Y XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienue TBEPABIX TeJl, KMIAKOCTE U ra3oB.

JaBnenue. CriocoObl YMEHBIICHUSI U yBEIUYEeHUs AaBieHus. [laBienue rasa.
3aBUCUMOCTh JaBIIEHUSI raza OT 00bEma, Temmeparypbl. llepemaua naBneHus



TBEPABIMU TEJIAMH, XKUAKOCTSIMU W raszamu. 3akoH [lackang. [IHeBmaTmueckue
MalllUHbl. 3aBUCUMOCTb JABIEHUS >XUJKOCTH OT TriayOuHbl. ['mapocTaTuuyeckuit
napagokc. Cooluaromuecs: cocyibl. [ napaBnnyeckue MeXaHu3Mbl.

AtMmocdepa 3emun u atmMocdepHoe naieHue. lIpuuuHbI CylecTBOBaHUS
Bo3ayuiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenue armocdepHOro
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO TaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t U3MEpeHust aTMOCPEPHOTro TaBICHUS.

JlelicTBUE )XMAKOCTHU U Tra3a Ha NOIPYKEHHOE B HUX TeJo0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JIABJIECHHUS Ta3a OT TEMIIEPATYpPHI.

ITepenava naBneHus KUJIKOCTHIO U FA30M.

CooOmatoiuecs cocybl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTo TaBICHUS.

3aBUCUMOCTh BBITAJTKUBAIONICH CHJIBI OT O0BEMA TMOTPYKEHHON YacTH Tela H
MJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIEH CUJIBI BECY BEITCCHEHHOM KUJIKOCTH.

VYcnoBue I11aBaHUs TeJl: IUIABAHWE WM IOTPYKEHHUE TEI B 3aBUCUMOCTH OT
COOTHOILIEHUS IUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHON B
KUJIKOCTb YaCTH TeJa.

OrnpenenieHue BBHITAJIKMBAIONICH CHUJIbI, JCUCTBYIOIIEH Ha TeJO, MOTPYKEHHOE B
XKUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIICH CHIIBI, JCWCTBYIOIIEHM HA TEIO B
KUJIKOCTH, OT MacCChI TeJa.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAJKMBAIOIIECH CHIIBI, IEUCTBYIOIICH
Ha TEJIO B XUAKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh YACTH Tela M OT
IJIOTHOCTH JKUJIKOCTH.

KoncTpyupoBanne apeoMmeTpa WIM KOHCTPYUPOBAHUE JIOAKU U ONPEACICHUE €€
IrPpy30I0JbEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTb. DHEpPrusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [lpuMeHeHMEe TpaBWIa paBHOBECHs pblyara K OJIOKY.
«3onoroe mnpaBuino» MexaHuku. KIIJ[ mnpocteix wmexanuzmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.



Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamieHne 0THOTO BHJIa MEXAaHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAaHECHMS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

IIpumepbl IPOCTBIX MEXaHU3MOB.
Jlabopamopnuie padomut u onvimot.
Onpenenenue pabOThl CHIIbI TPEHUS MPU PABHOMEPHOM JBHKEHUU Tella IO
TOPU30HTAILHOM ITOBEPXHOCTH.
HccnenoBanne ycinoBUil paBHOBECHSI pbhlUara.
N3mepenue KII/] HakKJIIOHHOM MJIOCKOCTH.
N3ydeHne 3aKOHA COXpaHEHNs MEXaHUYECKOW SHEPIUU.
8 KIIACC

Paznen 6. TeruioBble siBJIeHMUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopgenun TBEPAOTO, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEI HAa OCHOBE IIOJOXKEHUW MOJIEKYISIPHO--KUHETUYECKON TEOpHH.
CmauunBaHue U KamWUISIpHBIE siBJICHUA. TemIoBoe pacuIMpeHe U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUJIOBOTO JABHUXKEHUS
gactull. BrHyTpeHnsiss sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH SHEPrumu:
TerIonepeaya u COBEpIICHUE paboTHI. Bus TeIUIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnyecTtBO Temorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OamaHca. [lmaBienwe wu
OTBEpJICBAaHUE KPUCTANIMUYECKUX BEIIECTB. YJAEIbHAs TEIJIOTa IJIaBJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHHUS.

BnaxuocTe Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TEIIOTa CTOPAHUSL.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBbele IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIECHUS SHEPTUHU B TEIUIOBBIX IIPOIIECCaX.

JHemoncmpayuu.

HaGnronenre OpoyHOBCKOTO IBUKEHUS.
Habnrogenue nuddyzum.
HaOnronenue siBieHU cCMadyuBaHUS U KalMJUISIPHBIX SIBICHUIA.



HaGmronenue TermioBoro paciuupeHust Tell.

W3MmeHeHne [naBieHUs Tra3a Mpd HU3MEHEHHMH 00bEMa M HarpeBaHUU

OXJIAXJICHUU.
[IpaBuna usmepeHus TemMnepaTyphbl.
Buaer reronepenaym.
OxnaxxaeHue Npy COBEPILIEHUU PaOOTHI.
HarpeBanue npu coBepiiieHnH pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOnronenue KuneHus.
HaGtoeHre mocTossHCTBA TEMITEPATyPhl MPU TIABIICHUH.
Moenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnuie padbomot u onvimot.

OTBITHI TTO O6HaPY)KeHI/IIO I[eﬁCTBHH CUJI MOJICKYJIIPHOTI'O IPUTAKCHUA.
OTBITHI IO BbBIpAIIIMBAHHUTIO KPUCTAJIIIOB HOBapeHHOﬁ COJIM UJIX Ccaxapa.

150041

OTBITH 110 Ha6J'IIOI[eHI/IIO TCIUIOBOT'O pACIIMUPCHUS T'a30B, H(HI[KOCTCﬁ )41 TBépI[BIX

TCII.
OHpCIICJIeHI/Ie JaBJICHUS BO34yXa B OoajutoHe IpuIa.

OHBITBI, ACMOHCTPUPYIOIIHUC 3aBUCUMOCTL JABJICHUA BO3yXa OT €TI0 00BéMa U

HarpCBaHu:A WUIN OXJIAXKICHUA.

HpOBepKa TUIIOTE3bl JIMHEWMHOM 3aBUCHUMOCTH JIINHBI CTOJI0MKA KHUIKOCTH B

TEPMOMETPUYECKOI TPYOKE OT TeMIiepaTyphbl.

Ha6JIIOI[€HI/I€ N3MCHCHUA BHYTpeHHeﬁ OHCPIruu TCjIia B PC3YJIbTATC TCILIOIICPCaAAYN

141 pa6OTI>I BHCIITHHUX CHIJI.

HccnenoBanue sBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHMHM XOJOJHOW M Tropsdeit

BOJIBI.

OnpeneneHne KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpPHU TEIUIOOOMEHE C

HarpeTbiM METAUINYECKUM LUJIUHIPOM.

Omnpenenenue yneabHONW TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca NCIapeHusl.

Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Omnpenenenue yieabHONW TEIUIOTHI MIABICHUS JIbJA.
Pa3znen 7. JnekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauusi Ten. [[Ba poaa snexkTpuueckux 3apsiaoB. B3aumoneiicTBue

3apspKeHHBIX  Tell.  3akoH KynmoHa (3aBUCHMMOCTH — CHJIBI
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPs0B U PACCTOSHUS MEXLY TeIaMu).

B3aUMOIEICTBUSI

Onektpuueckoe mnoie. Hanpsok€HHOCTH 3nekTpudeckoro mnods. IlpuHiun

CYNEepHO3ULMH IEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. [IpoBOJZHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
ANEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Nctounuku mocTossHHOrOo TOKa. JIeMCTBUSA AJIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs nenb. Cuma  ToOkKa.  DJIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBneHrne NMpPOBOJHUKA. YIEIbHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. llocnenoBaTenbHOE W MApajuIeNIbHOE  COECIMHEHHUE
MIPOBOJHUKOB.

PaGota ® MOIIHOCTH 3JeKTpuYeckoro Toka. 3akoH Jlxoynsa—Jlenna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTossHHble ~ MarHuThl.  B3aumoneicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM U €r0 3HAYEHUE JJIs KU3HU Ha 3eMIle.
OneiTr  Opcrega. MarHuTHoe 10oJ€  dJEKTPUYECKOro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DNEeKTpOJABUraTelb MNOCTOSIHHOTO TOKa. VCHoJb30BaHHUE BJIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajies. SBneHue 3aeKTpoMariuTHOW uHAyKiuu. [IpaBuio Jlenna.

DIIeKTpOreHepaTop. Cnoco0Osl MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DNEeKTPOCTAaHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.
Jemoncmpayuu.

DJeKTpU3alus Te.

JIBa poza 3JIEKTPUUECKUX 3apsAJI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEII.
Y CTpONCTBO U JEUCTBUE JIEKTPOCKOIIA.

DneKkTpocTaThuyecKasl MHIYKIIHS.

3aKOH COXpaHEHUS AINEKTPUUYECKHUX 3apsiao0B.

[IpoBOAHUKH M TUDIICKTPUKH.

MoaenupoBaHue CHUIOBBIX JIUHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHrkyn NOCTOSSHHOTO TOKA.

JIeHlcTBUA 3JIEKTPUUYECKOTO TOKA.

DNEeKTPUUECKUN TOK B KUJIKOCTH.

I"a30BbIi1 pa3psn.

N3Mmepenue cuitbl Toka aMIepMeTpoM.

N3Mepenne 31eKTpUIeCKOro HanpsiKEHNUsT BOJIbTMETPOM.

PeocraTt n MarasuH conpoOTHBIEHHM.

B3anmopelicTBre NOCTOSIHHBIX MArHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3EICHHUS MTOI0COB MarHuTa.



MoenupoBaHuEe MarHUTHBIX MOJEN MOCTOSIHHBIX MarHUTOB.
OmneIiT Opcrena.
MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.
JlercTBME MAarHUTHOTO T10JIS1 HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOTO TOKA.
UccnenoBanue sBICHUS JIEKTPOMArHUTHON WHIYKIUU.
Omnbrtel @apajes.
3aBUCUMOCTh  HANpaBJICHUS  HUHAYKIUOHHOTO TOKa OT  YCIOBUH  €r0
BO3HUKHOBEHMUS.
DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.
OMBITHI 1O HAOTIOICHHUIO AJIEKTPU3ALIUU TEJT UHIYKIIUEH U TTPU COMPUKOCHOBEHHUH.
UccnenoBanue AEHCTBUS SIIEKTPUUECKOTO MOJIS HA TPOBOJHUKHU U TUDJICKTPUKHU.
CoOopka u nmpoBepka pabOThI JIEKTPUIECKOH MU MOCTOSHHOTO TOKa.
N3Mmepenue u peryimpoBaHue CUIIbI TOKA.
N3Mmepenue u peryiupoBaHue HAMPSKEHUS.
UccrnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HWIYIIEr0 4Yepe3 pe3ucTtop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb JJIEKTPHUYECKOIO COMNPOTUBIICHUS
IPOBOJIHUKA OT €0 JJIMHBI, INIOIAA1 TONEPEYHOT0 CEYEHUS U MaTeprara.
[IpoBepka mpaBuia CI0KEHUSI HANPSHKEHUN MPU MOCIEI0BATEIbHOM COEIMHEHUU
JBYX PE3UCTOPOB.
[IpoBepka npaBuia AJisg CHIIbI TOKa MPU MapajuieIbHOM COETMHEHUU PE3UCTOPOB.
Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIIETO YepPe3 PE3UCTOP.
Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO YEpe3 JAMIOYKYy, OT
HaNpsKEHUS Ha HEW.
Onpenenenue KIIJ[ narpeBatens.
HccnenoBanre MarHUTHOTO B3aUMOJAEHCTBHUS TOCTOSIHHBIX MATHUTOB.
W3yyeHne MarHUTHOTO TOJS TIOCTOSHHBIX MAarHUTOB MPH HUX OOBEAWMHEHUH U
pa3aeIeHUN.
HccnenoBanue neiicTBUSA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.
OnbIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIbI B3aMMOJICUCTBUSL KATYIIKHU C
TOKOM M MarHMTa OT CUJIbl TOKA W HAITPABJICHUS TOKA B KaTYIIKE.
N3ydenune 1eicTBrsi MAarHUTHOTO MOJI HA MTPOBOJHUK C TOKOM.
KoHncTpyupoBanue u n3ydenre paboThl JJIEKTPOABUTATEIIS.
N3mepenne KII/] anekTpoaBuraTeabHON YyCTaHOBKH.
OnBITHI IO UCCIIEIOBAHUIO SIBIICHUS 3JIEKTPOMArHUTHON MHAYKIWU: UCCIEI0BAHUE
W3MEHEHUW 3HAYCHUS U HAIIPABJICHUS UHAYKIIMOHHOTO TOKA.



9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABrkeHHe. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHWYECKOIO JIBUKEHHs. PaBHOMEpHOE NpsSMOJIMHENHOE
nBrKeHne. HepaBHOMepHOE mpsmosinHeHOe nBHKeHHE. CpenHsast 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHHoe JBuWKeHue. CB0oOOgHOE
nagenue. OnsITel ['anuies.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m yactora oOpalueHwus.
JIuneliHas u yrioBasi CKOpocTU. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTtona. Bropont 3axkoH HeroroHa. Tperuit 3akoH HproTroHa.
[IpuHOHKN CyNEepIIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHMs: Cuiia TPEHUS CKOJIbKEHUs, CUja
TPEHUSI TOKOS, IPYTUE BUbI TPCHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHUS. YCKOpEHHE CBOOOIHOTO
nageHud. J[Bmxkenue mianer BoKpyr Comnnua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTs u neperpys3ku.

PaBHOBecue marepuaibHOM TOYKU. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPZIOTO TeNa ¢ 3aKPEIUIEHHOM OChIO BpaleHus. MomeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. 3meHeHue umiryiabca. UMnynbe cuibl. 3aKOH COXpaHEHUs
uMIlyJibca. PeakTuBHOE JBUXKEHHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa cuil TSKeCTH, YHPYroCTH,
Tperusi. CBsi3b dHEpruu U padbotel. [loTeHIManbHAas SHEPTUs Tea, MOJAHIATOrO Haj
MTOBEPXHOCTHIO 3eMJH. [loTeHIIMaIbHAS SHEPTUA CKATOW NMPYKUHBI. KuHeTHUecKast
sHeprus. Teopema 0 KHHETHYECKON PHEPruu. 3aKOH COXPAHEHUS MEXaHWYECKOMU
JHEPIUHU.

Jemoncmpauuu.

Habmronenne MexaHMuecKoro ABMXKEHUS Tela OTHOCUTENBHO Pa3HbIX TNl OTCUETA.
CpaBHeHHE ITyTeH U TPAGKTOPUI IBH>KEHHSI OJTHOI'O U TOTO XK€ TeJla OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.

N3Mepenne CKOpOCTH U YCKOPEHUS MPSIMOITMHEUHOTO JIBUKEHHS.

HcenenoBanne Npu3HaKoOB PABHOYCKOPEHHOIO IBUKECHHUS.

HaOumronenve 1BH>KEHHSI TeJa IO OKPY>KHOCTH.

Habmionenne MexaHWYeCKUX SIBICHUH, MPOUCXOISAIMIMX B CHCTEME OTCuETa
«Temexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHHHM OTHOCHUTEIIBHO
kaOuHeTa (HU3UKH.

3aBUCUMOCTh YCKOPEHHS TEIA OT MACCHI TeJla U JECUCTBYIOIIECH HA HETO CUJIBI.
HaGntoneHne paBeHCTBA CHIT TPY B3aUMOJIEUCTBUHU TEIL.

N3meHeHnne Beca Tena npu yCKOPEHHOM JBHKECHHM.



IIepenada ummynbca Ipu B3aUMOJECHCTBUU TEIL.

[IpeoOpazoBaHus PHEPTUU NPU B3AUMOJICUCTBUU TEN.

CoxpaHeHue UMNyJbCa MPU HEYNIPYTrOM B3aUMOJICHCTBUH.

CoxpaHeHue UMMIyJibca Mpu ad0COMOTHO YIPYTrOM B3aUMOJIEHCTBUU.

HaGmtoneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUM MPU CBOOOTHOM TaJICHUH.

CoxpaHeHHUE MEXAHUYECKOM OJHEpPruvM IMpU JBHXKEHUM Tejla MNOJ JIEMCTBHEM
MIPY>KUHBL.

Jlabopamopnuie padbomot u onvimot.

KonctpyupoBanue TpakTa [jig pa3roHa U JalbHEHIIEr0 paBHOMEPHOIO J1BH)KEHUS
[IapUKa WJIN TEJICKKHU.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WU JBWKCHUSI IIapUKa IO
HAKJIOHHOM IJIOCKOCTH.

OrnpeneneHue yCKOpPEHUs Tella TP PaBHOYCKOPEHHOM JIBUKEHUHU MO HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBH)KEHUU
0e3 HauaJbHON CKOPOCTH.

[IpoBepka TUMOTE3BI: €CAU MPU PABHOYCKOPEHHOM JIBM)KEHUW O€3 HayajabHOU
CKOPOCTH IYTH OTHOCSATCS KakK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHUSI CKOJIBKEHHUS OT CHJIbI HOPMAJbHOI'O
JABJICHUS.

Onpenenenue korhGUIIEHTa TPEHUST CKOTBKECHHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CHIBI TPEHUS TMPU PABHOMEPHOM [BIKEHUU Tella IO
TOPU30HTAIIBHOW MOBEPXHOCTH.

Omnpenenenue pabOTHl CHIIBI YIIPYTOCTH MPU MOABEME TPy3a C MCHOJIB30BAHUEM
HEMOABM)KHOTO U MOABUKHOTO OJIOKOB.

N3yueHne 3aKOHA COXpaHEHHUs SHEPTUU.

Pa3nen 9. Mexannueckue K0J1e0aHUA M BOJIHBI.

Konebarensnoe neuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUIA: TIEpUOI,
4acToTa, aMIUIATya. MaTtemaTndeckuii U NpyKUHHBIA MasTHUKU. [IpeBpaiienue
SHEPIUM NPH KOJIeOATEIHbHOM JIBUKEHUU.

3aryxaromme ~— kosneOanus.  BolHykneHHele — koneOanwms.  Pe3oHaHc.
Mexannueckue BoaHbl. CBolcTBa MexaHW4yeckuX BoJH. [IpomonbHble U
[ONIEpEeYHbIe BOJHBI. JlIMHA BOJHBI M CKOPOCTh €€ PacHpOCTPaHCHMUS.
MexaHn4ecKkue BOJIHBI B TBEPJOM TeEJI€, CEUCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3Byka u BbicoTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u
YIBTPa3BYK.



Jemoncmpayuu.

HaGmonenue kosne6aHuii TeN MO AEMCTBUEM CUIIBI TSKECTH M CUJIBI YIPYT'OCTH.
HaGmonenue konebanuil rpy3a Ha HUTH U Ha TPYKUHE.

HaGntoneHnne BoIHYKIEHHBIX KOJIEOAHUM U pe30HaHCa.

PacnpocTpanenue npooJibHBIX U MONEPEYHBIX BOJIH (Ha MOJCIIH).

HaGmtoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHI pE30HAHC.

Jlabopamopnuie padomot u onvimot.

OmnpeeneHue 4acToThl U Mepruoa KojaebaHuii MaTeMaTHIECKOT0 MasiTHUKA.
OmnpeeneHue 4acToThl U Nepruoa KojaebaHui Npy>KMHHOTO MasiTHUKA.
NccnenoBanue 3aBUCMMOCTH MEpHO/ia KOJieOaHUH MOBEIICHHOTO K HUTH I'py3a OT
JUTUHBI HUTH.

UccnenoBanne 3aBUCHUMOCTH TepuUoja KOJIeOaHUN NPYKWHHOTO MasiTHUKA OT
MAacchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TIeproaa KojebaHui rpy3a, MOJABEIMICHHOTO K HUTH, OT
MAaccChl rpy3a.

OnbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TEepHOAa KOJeOaHUW MPY>KUHHOTO
MasTHHUKa OT MacChl Ipy3a M )KECTKOCTHU MPY>KUHBI.

N3mepeHue yckopeHus: CBOOOIHOTO MaICHHUS.

Paznen 10. DieKTpOMarHuTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOdHBL.  CBoiicTBa
ANEKTPOMArHUTHhIX BOJH. Illkama »IeKTpOMarHUTHBIX BOJIH. Fcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DOnekTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoiaHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

CBoiicTBa 3J1E€KTPOMArHUTHBIX BOJIH.
BostHOBBIE CBOMICTBA CBETA.

Jlabopamophuie pabomot u onvimot.

N3yyenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBI0 MOOUIILHOTO TenedoHa.

Pa3znen 11. CBeToBbBIE IBJICHUS.

JlyueBas  mogmens  cBera.  McrouHumkm  cBera. IIpssmonHeiHOE
pacrnpocTtpanenue cBera. 3atmenus Connua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTpaKeHUs CBETa.

[Ipenomiienne cBera. 3akoH mpesomieHus cBeTta. [logHoe BHYTpeHHee
oTpakeHHe cBeTa. Vcmosb30BaHHME TMOJHOIO BHYTPEHHETO OTpPaXEHUs B
ONTHUYECKUX CBETOBOJIAX.



Jlunza. Xona nayueir B auHze. OnTuueckass cucrtema (Qortoamnmapara,
MHKpPOCKONA M Tellieckoma. [7a3 Kak onThdeckass cuctema. bianm3opykocTh U
JAIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HetoToHa. CnoxeHue
CIIEKTpaJbHBIX IBETOB. J(ucnepcust cBera.

Jemoncmpayuu.

IIpsAMonHEHHOE pacipOCTPaHEHUE CBETA.

OtpaxeHue cBera.

[Tonyuenue n300pa>keHU B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue caera.

Onrudeckuii CBETOBO/.

Xop mydelt B coOuparoiieit JuH3e.

XO0J Iy4er B pacCeUBAIOLLIEH JIMH3E.

[Tonyyenue n3o00paxeHui ¢ TOMOLIBIO JIUH3.

[Tpunuun neictBus goTtoamnmapara, MUKPOCKOIIA U TEJIECKOTIA.
Mopenb riasa.

Paznoxxenue 0enoro cBera B CHEKTP.

[Tonyyenue Oenoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne 3aBUCUMOCTH yTIila OTPaXKEHUSI CBETOBOTO JIy4a OT yIJia HaJeHUs.
N3yyenue xapakTepucTUK U300pakeHHs peIMeTa B IJIOCKOM 3€pKaje.
HccnenoBanne 3aBUCMMOCTH yIila MPEJIOMIIEHUS] CBETOBOTO Jiyda OT yrJia MaJeHus
Ha TPAHUIIE «BO3LYX—CTEKIIO».

[Tomyuenne n300pa’keHH C TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenue GOKyCHOTO pacCTOSHUS U ONTHYECKOW CUITBI COOMPATOIIEH JTNH3HI.
OnBbITHI IO Pa3NIOKEHHUIO OEJIOTO CBETa B CIEKTP.

OneITHl IO BOCHPUATHIO I[BETA MPEAMETOB MPH MX HAOIIOJICHUU Yepe3 IBETOBHIE
(bUITBTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

Omnwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue n nornomeHne ceera atomoM. KBaHThl. JIMHENYaThIE CIEKTPHI.

PannoaktuBHOCTE. Anbda-, 6eTa- u ramma-usnydenus. CTpoeHue aTOMHOTO
aapa. Hykimonnas wmoaens aromHoro sapa. HMszoromel. PaagnoaktrBHBIE
npespaiienusd. llepuon monypacnana aTOMHBIX sAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOTO YHCEl.
DOHeprusi CBsi3M aTOMHBIX sfep. CBsi3b Macchl W 3HEpruu. Peakuuu cuHTe3a U
nenenus saaep. Ucrounuku sueprun CoJiHLa U 3BE3].

SAnepHas sHepreTuka. J[eMCTBHS pPAaAMOAKTHUBHBIX W3JIYYCHUN HaA JKUBBIC
OpPraHU3MBl.



Jemoncmpayuu.
CnexTpsl U31y4EeHHS U NOTJIOIICHUS.
CnexTpsl pa3IMYHbIX Ta30B.
Cnektp Bogopoaa.
Ha6mronenue TpekoB B kamepe Bunbcona.
Pabota cuéTurka HOHU3UPYIOMHUX U3TYUESHHH.
Perucrpanys uznydeHuss IpUpOIHBIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamopnuie padomot u onvimot.

HaGmoenue CIuiomHbIX U TMHEWYAThIX CIEKTPOB U3TyUEHUS.

HccnenoBanue TPEeKOB: M3MEPEHUE SHEPTrHM YACTHUIBI MO TOPMO3ZHOMY MyTH (TIO
dotorpadusim).

N3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAO M MOAY.Ib.

[ToBTOpUTENHEHO--0000IIAIONINI MOAYIIH IPEIHA3HAUEH JIJIsl CUCTEMAaTU3al|H
U 0000IIeHHsT TPEIMETHOTO  COJAEpX aHUs U ONbITa  JIEITEIbHOCTH,
NPUOOPETEHHOTO MPU U3YyUYEHUHU BCEro Kypca (PU3MKH, a TaKKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy 1o (¢u3uke s o0y4arouumxcs,
BBIOpPABIINX 3TOT YYEOHBIN MPEAMET.

IIpy M3y4eHUH NAHHOIO MOIYJIS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JEsITEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUMBAETCS JTOCTHKEHUE NMPEIMETHBIX U
METAaNpeAMETHbIX  IUIAHUPYEMBIX  pe3yJbTaToB  OOydeHHus, (QopMUpyeTCs
€CTECTBEHHOHAYYHAsATPAMOTHOCTh: OCBOCHHME HAaYYHBIX METOJOB HCCIIEIOBaHUsA
SBJICHUI MpPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3NUYECKUE
SBJICHHs, IPUMEHAS IIOJIyYCHHBIE 3HAHWSA, peIIaTh 3a7a4yd, B TOM 4HCIIE
KayeCTBEHHBIE U 3KCIIEPUMEHTAJIBHBIE.

[IpyHIMOMANBHO ACATEIBHOCTHBIM XapakTep JAHHOIO pasjeia pean3yeTcs
3a Ccu€T TOro, 4YTo OOydYalolluecs BBbIIOJHSAIOT 3aJaHUsA, B KOTOPBIX UM
npeiaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUN PACIIO3HABaTh U HAYYHO OOBICHSITH
(¢u3nyeckue sIBICHUS B OKPYXKAIOIIEH MPUPOE U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh HAyYHbIE METObI UCCIEAOBAaHNS (PU3NUECKUX SIBICHU, B TOM
quclIe JUIsl IPOBEPKU TMIIOTE3 U MOJIYYEHUs TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH Hay4YHbIE OCHOBBI HamOOJee BaKHBIX JOCTHKEHUI COBpEMEHHBIX
TEXHOJIOTMH, HAIIPUMED, IPAKTUYECKOr0 UCIOIb30BaHUs PA3JIUYHBIX HICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPALICHUS M COXPAHEHUs BCEX MU3BECTHBIX BUIOB
DHEPIUHU.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue Gpu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JIOCTH>KEHUE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuatomierocs 0yayT cOpMUPOBAHbI CIEAYIONIUE JIMUHOCTHBIE PE3yJbTaThl B
YacTH:
1) naTpMOTHYECKOr0 BOCIIUTAHUS:
— TPOSIBJIEHUE WHTEpEeca K HUCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCHMCKOM
(du3nuecKol HayKu;
— LIEHHOCTHOE OTHOILIEHUE K IOCTHXKEHHUSIM POCCUMCKUX YUEHBIX --(PU3UKOB;
2) rpa:kKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA
— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHUU OOIECTBEHHO3HAUMMBIXU
ATUYECKUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JIOCTHKEHUM
buzuky;
— OCO3HaHME BAXXHOCTH MOPAIbHO--3TUYECKUX TMPUHIMUIIOB B JESITEILHOCTU
YYEHOTO;
3) 3¢TeTHYECKOr0 BOCIIMTAHUS
— BOCIIPUSITUE OSCTETUYECKUX KAueCTB (PU3NYECKONM HAayKh: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NO3HAHMUSL:
— OCO3HAaHME IEHHOCTH (PU3MYECKOM HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAXKHEUIIIEH COCTABIISIFOIIEN KYJIbTYpPHI;
— pa3BUTHE HAay4yHOW JIOOO3HATENBHOCTH, HMHTEpPECa K HCCIe0BATEIbCKOM
NEeATEIbHOCTH;
5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJBHOI0 0JIATOMOTYYHS:
— OCO3HAaHHWE IIEHHOCTH 0e30macHoro oOpa3a JKWU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAaXXHOCTU TMpaBWi OE30MacHOrO IOBEJIEHUS Ha
TPaHCIIOPTE, Ha JO0porax, ¢ 3JIEKTPUYECKUM M TEIJIOBBIM OOOPYIOBAHHEM B
JOMAIIHUX YCIOBUAX;
— c(opMUPOBAHHOCTH HaBbIKA Pe(IIEKCUH, IPU3HAHUE CBOETO MpaBa Ha OUITUOKY U
TAKOI'0 e MpaBa y Apyroro 4YelaoBeKa;
6) TPy10BOr0 BOCIIUTAHMS S
— AKTHMBHOE Y4YacTHE€ B PEIICHUU MPaKTHUYECKUX 3ajJay (B paMKax CEMbH,
00pa3oBaTeIbHOI OpraHu3aluu, ropojaa, Kpas) TEeXHOJIOTUYECKOW M COLMAIbHOM
HaIPaBJIEHHOCTH, TPEOYIOUIMX B TOM YHCIe U (DU3NYECKUX 3HAHUN;
— MHTEPEC K NPAKTUYECKOMY U3yUEHUIO PO ECcCril, CBA3aHHBIX C (PU3HKOI;



7) 3KOJI0THYeCKOT0 BOCIIUTAHMA:

— OpHUEHTalMs Ha IPUMEHEHne (PU3NUECKUX 3HAHUU JUIsl pelIeHus 3a/1a4 B 00J1acTu
OKpYXalolel cpefpl, IUIAHUPOBAHMS IOCTYNKOB M OLEHKH HMX BO3MOKHBIX
MOCIEACTBUN I OKPYXKAIOUIEH Cpenbl;

— OCO3HAaHME TIJ00AJBHOTO XapakTepa 3KOJOTMYECKUX NpoOJeM U IMyTed HX
pelIeHHS;

8) amanTanMm K W3MEHAKIIMMCH YCJOBHSAM COLHAJIBHOM W TNPHUPOAHOM
cpeabl:

— NOTPeOHOCTh BO B3aUMOJICHCTBUU MPU BBHINOJIHEHUH HUCCIEAOBAHUI U MPOEKTOB
(u3nuecKoi HanpaBIEHHOCTHU, OTKPBHITOCTh OMbBITY U 3HAHUSIM JIPYTHX;

— TIOBBIIIEHWE VYPOBHA CBOEHW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUECKYIO
NS TENbHOCTD;

— NMOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4HCle (OPMYyIUpOBATH
UJieH, TOHATHUS, TUTIOTE3bl O PU3NUYECKUX 00BEKTaX U SBJICHUAX;

— OCO3HaHHE ACPUIMTOB COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEW B 00JacTu
buzuky;

— IJIAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUIA;

— CTpEMJICHHE aHaJU3UPOBaTh U BBIABIATH B3aUMOCBSI3M IMPHUPOJBI, O0IIECTBA U
HSKOHOMUKHM, B TOM YHUCJIE C UCTIOIb30BAHUEM (PU3NUECKUX 3HAHUN;

— OILIEHKa CBOMX JAeMCcTBUM ¢ y4éTOM BIUSHHUS Ha OKPYXAlOIIYl0 Cpeny,
BO3MO’KHBIX IJTI00AIBHBIX [TOCIIECTBUI.

METAIPEJMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMmbl MO (HU3UKE Ha YPOBHE OCHOBHOTO
obmrero oopa3oBanus y o0ydaromierocst OyayT chopMUpOBaHbI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIIHNE T03HABATEIbHBIC YHUBEPCAIBHBIC YIeOHbIC TEHCTBUS,
KOMMYHUKATHUBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYJISTHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue aAecTBUA:
BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBJICHHUI);
YCTaHABIMBATh CYIIECTBEHHBIM TpHU3HAK KJIacCU(UKAIMKM, OCHOBAaHUSA IS
000011IeHNs 1 CPAaBHCHUS,
BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B paccMaTpUBAeMbIX (pakTax,
JAHHBIX U HAOJIIOICHUSX, OTHOCAIINXCA K (PU3UUYECKUM SIBIICHUSIM;



BBISIBJISITH IPUIMHHO--CJICICTBCHHBIC CBSI3U MPU M3YUCHUU (HU3UUCCKUX SIBICHUN U
MPOIIECCOB, JIENIaTh BBIBOJBI C HCIIOJIH30BAHUEM JCAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUCHUH, BBIIBUTATH TUIIOTE3bI O B3aUMOCBSI3SIX (PU3NUECKUX BEITUYNH;
CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO peuieHus y4yeOHOH (u3nuecKod 3anayu
(cpaBHEHHE HECKOJBKMX BAapUMaHTOB pEIIEHUs, BbIOOp Haubosee MOAXOASIIETo C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Bba3zoBble ucciienoBaTesibcKue 1eHCTBUA:
MCTIOJIb30BaTh BOMPOCHI KAaK MCCIIEIOBATENbCKUN HHCTPYMEHT MTO3HAHUS;
IPOBOJIUTH 1O CaMOCTOSTEIBHO COCTABJICHHOMY TUIAHY OIBIT, HECIOKHBIH
(u3HUECKHl SKCIEPUMEHT, HEOOJIbILIOE HCClieIoBaHUE (PU3UUECKOTO SIBICHUS;
OLICHWBATh HAa MPHUMEHHMOCTh M JOCTOBEPHOCTh HMH(OPMAINIO, TOTYyYECHHYIO B
XOJI€ UCCIIEIOBAHUS WU DKCIIEPUMEHTA;
CaMOCTOSATEIbHO (QopMynHpoBaTh OOOOIIEHHS M BBIBOJABI IO peE3yJibTaTam
POBEIEHHOTO HAOJIIOICHUSI, OIBITA, UCCIIE0OBAHMS;
IPOrHO3UPOBATH BO3MOKHOE JaJibHEMIee pa3BUTHE (PU3NYECKUX MPOIECCOB, a
TaK)Ke BBIJABUTATH TPEINOJIOKEHUS 00 HMX Pa3BUTHH B HOBBIX YCJIOBHUAX W
KOHTEKCTax.

Pab6ora ¢ undgopmanmeii:
NPUMEHSTh Pa3jIM4HbIe METObl, HHCTPYMEHTBI U 3aMPOCHI MPH MOUCKE U OTOOpE
uHbOpMAIIMK WJIA JIaHHBIX C Y4€TOM TPEIJIOKEHHON ydeOHOU (u3mueckoit
3a/1auu;
aHANIM3UPOBATh, CHUCTEMATHU3UPOBaTh W  HMHTEPIPETUPOBATH  HMHQPOPMALUIO
Pa3TUYHBIX BUIOB U OPM IPEICTABICHNUS;
CaMOCTOSITEIILHO BBHIOMPATh ONTHUMANIBbHYIO (OpMY MpEACTaBICHUS UH(DOpMAIUU U
WLTIOCTPUPOBATH PEIIaeMble 3a]]a4l HECIOKHBIMH CXeMaMH, TuarpaMMaMu, HHOU
rpaduKoi U X KOMOMHAITUSIMH.

KomMmyHuKkaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eificTBUS:
B XO7€ OOCYXIEeHHUsI yu4eOHOro Marepuana, pe3yibTaToB JabOpaTOpPHBIX padoT H
MPOEKTOB 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMO TEMbl U BBICKA3bIBAThH
UJICH, HAIlCJICHHBIE Ha DEIICHHUE 3a/auyd M TOJJep)KaHue OJaroxkenaTeIbHOCTH
OOIICHHS;
COTIOCTAaBJISITh CBOM CYXKJEHHS C CYXICHHSIMH JPYTHX YYaCTHHUKOB JHANOra,
O0OHapy’KMUBATh PA3INYUE U CXOJACTBO MMO3UIIHIA;
BBIPA)KATh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
MyOMUYHO TIPEACTABIATH PE3YIAbTATHl BBINOJHEHHOTO (DU3UYECKOTO OIbITa
(3KCIIepuMeHTa, UCCIEA0BaHUs, IPOEKTA);
MOHUMAaTh M WCIOJIB30BAaTh MPEUMYIIECTBA KOMAHJAHOW W WHAMBUAYaITbHOMN
paboOTHI MPU PEIIEHUN KOHKPETHOHN (hU3UUECKON MPOOIEMBI;



NPUHUMATh LIEJIU COBMECTHOU AEITEIbHOCTH, OPraHU30BBIBATH IEUCTBUA IO €€
JOCTHXKEHUIO:  paclpeiessiTh poyi, OOCYXKJaThb TNPOLECChl U PEe3yIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasl KaU€CTBEHHOTO Pe3yJbTaTa Mo CBOEMY
HAMpaBJICHUIO U KOOPIUHUPYS CBOU ACHUCTBUA C APYTUMH WICHAMU KOMAaH/IbI,
OIICHUMBAaTh KaueCTBO CBOEro BKJaJa B OONUH MNPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEILHO C(HOPMYJIHUPOBAHHBIM YUYaCTHUKAMH B3aHMOJICHUCTBUS.

PeryiasiTUBHbIC YHUBEpPCAJIbHbIC Y4eOHbIC ACHCTBHS

Camoopranusanus:
BBISIBJIATH MPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CHUTYyalUsiX, TPEOYIOIUX IS
pereHus GU3NIEeCKUX 3HaAHUM;
OPUEHTHPOBATHLCS B PA3TMYHBIX MOJXO0AaX MPUHATUS PEIICHUN (MHAUBUIYATLHOE,
NPUHSATHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUHN TPYIIIOoN);
CaMOCTOSITEJIbHO COCTAaBIIAThH aJTOPUTM pEIICHHS (PU3UUECKON 3ajaud WM TulaHa
UCCJIEJIOBAHUSA C YYETOM HMMEIOIIUXCSA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh Mpe1jlaraeéMble BApHAHThI PEIICHUH;
JIeaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII UHTEJJIEKT:
JaBaTh aJ€KBATHYIO OIICHKY CUTYAllMH U MpeiaraTh IiaH e€ U3MEHEHUS;
OOBSCHATh MPHUYUHBI JTOCTHKEHHS (HEJOCTHKEHHUS) PE3yJIbTAaTOB NESITEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;
BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTH (B TOM 4YHCJIE€ B XOJ BBITIOJHEHUS
(u3MUECKOro HMCCIAEAOBAHUS WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHMBIINUXCS CUTYAIMi, YCTAHOBICHHBIX OMUOOK, BO3HUKIIUX TPYAHOCTEH;
OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;
CTaBUTh ce0si Ha MECTO JIPYroro 4YeioBeKa B XOJE CIOpa WM TUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY JAPYIroro;
MpU3HaBaTh CBOE MPAaBO Ha OMIMOKY TpHU pelieHuu (HU3UYECKUX 3a7a4 WA B
YTBEPKIEHUAX Ha HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonIy oOyuenus B 7 Kj1acce mpeIMETHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:
WCIIOJIb30BaTh TOHATHS: (PU3MYECKHe W XWMHUYECKHE SBICHUS, HaOIIOACHHE,
OKCIIEPUMEHT, MOJIeTb, THUIIOTEe3a, CAWHUIBI (U3HUYECKUX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpJoOe, KUIKOE, Tra3000pa3Hoe),
MEXaHMYEeCKOE JBW)KCHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),



TpaeKTOpHs, paBHOJCUCTByIOIIAsA cuia, aedopmanus (ymnpyras, MmiacTuueckas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

paznuuath sBieHus (Aud@ys3usa, TEIIOBOe ABMKEHHE 4YacTHUIl BEIIECTBa,
PaBHOMEpHOE JBUXKEHHE, HEPABHOMEPHOE JIBHXKCHHUE, MHEPIIUS, B3aUMOJICHCTBUE
T€JI, PABHOBECHE TBEPABIX TEJ C 3aKPEIUVIEHHOM OChKO BpalleHUs, Iepenada
JaBJICHUs] TBEPABIMU TeJIaMH, >KUJKOCTSIMU U Tazamu, aTMocdepHOe JaBJCHUE,
IJIaBaHWE TeJ, NPEBpalleHUsT MEXaHWYeCKOW DJHEpPruM) MO OIMNUCAHUI0 HX
XapaKTEePHbIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIMIMX JaHHOE
(duznueckoe sBICHUE;

pacrio3HaBaTh MPOSIBICHHE H3YYCHHBIX (PU3MUECKUX SIBICHHH B OKpPYKarOIIEeM
MUpEe, B TOM 4Yucjie (Pu3nueckue SIBICHUS B MNPUPOJE: MPUMEPHI JBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOM U HEKUBOU MPUPOJIE, TEUCTBUE CUIIbI TPCHHUS B
OpUPOJIe M TEXHUKE, BIUSHUE aTMOC(PEpPHOrO [aBJICHHUS Ha JKUBOW OpraHU3M,
IJIaBaHUe PhIO, phlUard B TeJ€ YEJIOBEKAa, IIPU 3TOM MEPEBOIUTH MPAKTHYECKYIO
3a/1a4y B y4eOHYIO, BBIJICNISATh CYIIECTBEHHBIC CBOMCTBA (MpU3HAKKU) (HUUIECKUX
SIBJICHUM;

OMHUCHIBATh M3YYEHHBIE CBOWCTBA Tel W (U3UMYECKUE SBICHUS, HCIOIb3YS
buzndeckue BeaUYMHBI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpeMsl, IyTh,
CKOPOCTb, CPEIHSsI CKOPOCThb, CHJIa YIPYTOCTH, CHJIa TSKECTHU, BEC TeJa, CUjla
TpeHUs, AaBjieHuE (TBEPIOro Tena, MXUAKOCTH, ras3a), BBITAJKHUBAIOIIAS CHIIA,
MexaHuueckas paboTra, MOIIHOCTh, IUIEUO CHJIbI, MOMEHT CHJIbI, KO3 duimeHt
MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETUYECKAs U MOTEHIHUAJIbHAS DHEPTHS), IPH
OMMCAHUM TPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIONB3YEMBIX BEJIUYMH,
uX O0O0O3HAYCHUS W CAWHUIBI (PU3HYECKUX BEIMYMH, HAXOJUTH (HOPMYJIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3MYECKYIO BEIMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTD
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepru30BaTh CBOWMCTBA TeJ, (PU3MUYECKHUE SIBICHUS U TPOIECCHI, MUCIOJB3Ys
MpaBUjia CJIOXKEHUS CUJ (BHOJIb OAHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans,
3aKOH ApXHWMena, MPaBUJIO paBHOBeCHS pblyara (0JI0Ka), «30J0TOE TPABHIION
MEXaHUKH, 3aKOH COXPAaHEHUSI MEXaHWYECKOW »HHEpPruM, IpU ITOM JaBaTh
CIIOBECHYI0 (OPMYIUPOBKY 3aKOHA M 3alMCHIBAaTh €r0 MaTeMaTUYEeCKOe
BBIPAKCHUE;

OOBSCHATh (PU3MUYECKHE SBICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHCJE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BbIABIATH
MIPUYUHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHHE M3 1—2 JTIOTMYECKUX II1aroB
c omopoii Ha 1—2 U3y4eHHBIX CBONCTBA (PU3NYECKUX SBICHUMN, (PU3UIECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3a7ayu B 1—2 AEHCTBUS, WCMONB3YSd 3aKOHBI U (OPMYIIBI,
CBA3bIBAOIINE (U3UYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJauu



3aMMChIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3NYECKUE BEIMUUHBI B (DOPMYIIBI U
MIPOBOJUTH PACUEThl, HAXOUTh CIIPABOYHbIE TAHHBIE, HEOOXOAUMBIE JIJISl PEIICHHUS
3a/1a4, OLIEHUBATh PEATUCTUYHOCTh NOJYYEHHOU (PU3NUYECKOI BEIUYNHBI;
pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXXHO PEHIUTh MPU MOMOIIU (PU3NYECKUX
METOJIOB, B ONHMCAHMM HCCIIEIOBAHUS BBIACIATH MPOBEPSIEMOE MPEIINOIOKEHUE
(runoTe3y), pa3nuyaTh U MHTEPIPETUPOBATH MOJYYEHHBINH Pe3ysbTaT, HAXOAUTh
OLLIMOKU B XOJI€ ONBITA, IEaTh BHIBOJBI [10 €r0 Pe3yJibTaTaM;

MPOBOJUTH ONBITHl IO HAOMIOJAEHUIO (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten: (opmMynupoBaTh MpOBEpPSEMbIE MPEANOJIOXKEHUs, CcoOupaTh
YCTAHOBKY U3 TNPEAJIOKEHHOrO0 OO0OpYyJOBaHUS, 3alUChIBaTh XOJ OMNbITa MU
dbopMyIHUpPOBATH BHIBOIBI;

BBITMOJHSATH MPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tella, 00bEMa, CHUIIbI
U TEMIlepaTypbl C HCIOJIb30BAHUEM AaHAJOTOBBIX U IHUGPPOBBIX MPUOOPOB,
3aMMChIBaTh NOKa3aHUs MPUOOPOB € YUETOM 3aJJaHHOM aOCOIOTHOMN MOrPEUTHOCTH
U3MEPEHU;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYMHBI OT JPYTroiu
C HCIIOJIb30BAaHUEM TMPSIMBIX M3MEpPEHUN (3aBUCUMOCTH TyTH PAaBHOMEPHO
JIBUXKYILErocs Tella OT BPEMEHHU JIB)KEHHUS TeJla, CUJIbI TPEHUS CKOJIbKEHUS OT
Beca TeJa, KauecTBa 00pabOTKM MOBEPXHOCTEHN TeNl U HE3aBUCUMOCTH CHUJIbI TPEHUS
OT IUIOIIaAN CONPUKOCHOBEHHMS TEJ, CHJIbl YIPYTOCTH OT YIJIMHEHUS IPYKUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOTrpYyKEHHOW YacTH Tejla M OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tejla, OT IIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TeJ0, YCIOBUI MJIaBaHUs Tell, yCIIOBUN paBHOBECHS phluara 1 OJIOKOB),
y4acTBOBaTh B IUIAHHUPOBAHWU Y4YEOHOTO HCCIENOBaHUS, COOUpPATh YCTAHOBKY H
BBITIONHATh  M3MEPEHMsI, CIEIys TPEeaoO)KeHHOMY IUIaHy, (DUKCUPOBATh
pEe3yNbTaThl  MOJYYEHHOW 3aBUCUMOCTH  (U3MYECKHMX BEJIUYMH B  BHUJE
NPEIJIOKEHHBIX Tabmuil u  TpadukoB, Jenarh BBIBOJIBI IO pE3ysbTaTam
UCCIIEIOBAHNUS;

MIPOBOJUTh KOCBEHHBIE M3MEpEHUs (U3MUECKHX BEJIWYWH (IJIOTHOCTH BEIIECTBA
KUJAKOCTH W TBEPIOTO TeNa, CHIA TPEHHsS CKOJIBKEHMS, JABICHHE BO31yXa,
BBITAIKMBAIOIAs CHJIA, JEWCTBYIOIIAs HA TOTPYXKEHHOE B IKUAKOCTH TEJO,
KOX(Q(GUIUEHT  MOJE3HOTO  JIEHCTBUSL  MPOCTBIX  MEXaHU3MOB),  CIEIys
NPEIOKEHHON  MHCTPYKIMU: TPU  BBIMOJHEHMM  HU3MEpPEHHH  cobupaTh
HKCIIEPUMEHTAIBHYI0 YCTAHOBKY U BBIYHMCIISITh 3HAUEHHE HCKOMOM BEIIMYNHBI;
coOmM0aTh TpaBWia TEXHUKH OE€30MacHOCTH TpH pabore ¢ JabopaTOpHBIM
00opyTI0BaHUEM;

YKa3blBaTh INPUHLUIIBI JIEUCTBHUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JIUHAMOMETpP, COOOINAIOIIMECS  COCYIbl, OapomeTp, pblyar,
MOJIBM>KHBIN M HEMOJIBYXKHBIN OJIOK, HAKJIIOHHAS INTIOCKOCTH;



XapaKTEepU30BaTh MPUHIUINBI JEUCTBUS H3YUECHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOMCTB C OMOPOM HAa MX ONUCaHUA (B TOM 4YHCIIE: NOAIIUITHUKH, YCTPOHUCTBO
BOJIONIPOBO/1a, TUAPABINYECKUNA MPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCTOb3Ys 3HAHUS O CBOMCTBaX (PM3MUECKHUX ABJICHUA U HEOOXOJUMBIE
(u3nyeckue 3aKOHbl U 3aKOHOMEPHOCTH;
MPUBOJIUTHh TNPUMEPHl (HAXOAUTh HHPOPMALMIO O NPHUMEpPax) MNPaAKTHUECKOTO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM KU3HM JJI1 OOecreyeHUus
0e30MacHOCTH MpH OOpallleHuHd ¢ NpuOOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpAaHEHHUSI 3J0pPOBbS M COOJIIOJEHHUS HOPM DKOJOTMYECKOTO TOBEICHHS B
OKPYXKAIOIIEN CPEAE;
OCYHIECTBIISITh OTOOP MCTOYHUKOB MHGpOpManuu B VHTepHETE B COOTBETCTBUU C
3aJlaHHbIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HUMEIOIIMXCS 3HAHUH U TyTEM
CpPaBHEHHS Pa3IUYHBIX MCTOYHUKOB BBIICNATh MH(POPMAILIUIO, KOTOpas SIBISETCS
POTUBOPEUUBON MU MOKET OBITh HEJJOCTOBEPHOIA;
UCIIOJIb30BaTh TPU BBINOJIHEHUM Y4YEOHBIX 3aJlaHUd HAay4YHO--TIOMYJISPHYIO
TuTeparypy (pusmvyeckoro conuepikaHus, CIPABOYHBIE MaTepUalibl, PECYpChl CETH
WuTtepHer, Bnanerb NpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHMUs
UH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE KpaTKHE MUCbMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE
2—3 UCTOYHUKOB MHGOpMaIK GU3HUECKOTO CONEePKAHUS, B TOM UUCIIE MyOIUYHO
Jenath KpaTKHue COOOIIEHHs O pe3ysibTaraXx MPOeKTOB WKW  y4eOHBIX
UCCJIEAOBAaHUN, MPU STOM TPAMOTHO HCIOIb30BaTh HW3YUYEHHBIH MOHATHIHBINI
anmapar Kypca (U3HKH, COPOBOXK/IATh BHICTYIIEHHE MTPE3EHTALIUCH;
Opv  BBIMOJTHEHUM YYE€OHBIX TMPOEKTOB W  HCCIEAOBAHUN  pacmpenessiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 3a/ladyaMu, CICAUTH 3a
BBIIIOJIHEHHEM IIJ1aHa JEHCTBHI, aJeKBaTHO OILICHMBATh COOCTBEHHBIN BKJIAJ B
NEATENIbHOCTh TPYIIIbI, BBICTPAMBaTh KOMMYHHUKAaTHBHOE B3aWMO/ICHCTBHUE,
YUUTHIBAsi MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 kj1acce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:
MCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE JBUKEHHE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHHS BEIIECTBA, KPUCTALUIMYECKHE U aMOpQHBIC
TeJa, HACBIICHHBIM M HEHACBIIICHHBIA Tap, BJIAXXHOCTh BO3/AyXa, TemIeparypa,
BHYTPEHHSISI SHEPIUs, TEIJIOBOW JIBUTATEIIb, SJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil,
ANEKTPUUYECKOE TOJIe, TPOBOJHUKUA U IUAJIEKTPUKU, TOCTOSHHBIM AIEKTPUUYECKUIN
TOK, MarHUTHOE TOJIE;
pas3nuyath sBiI€HUs (TEIJIOBOE PACHIMPEHUE U CKATue, TeIlonepenaayda, TeIioBoe
paBHOBECHE, CMauMBaHUE, KaNWJUISIPHBIC SIBJICHMS, HUCHApEHUe, KOHACHCALUS,
IJIaBJIEHUE, KpUCTauIM3alus  (OTBEpJeBaHUE), KUIIEHUE, Terulonepeaaya



(TeTIONPOBOHOCTD, KOHBEKIIHS, U3JIy4EHHUE), ANEKTpU3ALUS TEN,
B3aUMOJICCTBUE 3aPSIA0B, ICHUCTBUS JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aUMOJICICTBUE MArHUWTOB, JAEHCTBUE MArHUTHOI'O MOJS HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAs HHIYKIUS) MO ONMUCAHUI0 MX XapaKTePHBIX CBONCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (DU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (PU3MUECKUX SIBICHUN B OKpYKaroleM
MHUpE, B TOM yucie (U3NYECKUE SIBJICHUS B IPUPO/IC: MOBEPXHOCTHOE HATSXKEHHUE U
KalWJUISIPHBIE SIBICHUS B MPUPOJAE, KPUCTALIBI B Npupoie, usnydyeHue ComHia,
3aMep3aHue BOAOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUe POCHI, TyMaHa, UHEsl, CHera,
AJIEKTPUYECKUE SIBJICHUS B aTMmocdepe, JJIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHoOeE MoJje 3emMiu, Apeiid MoIrCcoB, poJib MArHUTHOTO TOJS IS KU3HU Ha
3emie, MOJISIPHOE CHSIHUE, TpPU 3TOM MEPEBOAUTH MNPAKTUYECKYH 3ajady B
y4eOHYI0, BBIICIIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHUM;
OMHUCHIBATh M3YYEHHBIE CBOWCTBA Tel W (U3UMYECKUE SBICHUS, HCIOIb3YS
dbu3udeckue BEIMYUHBI (TeMIlepaTypa, BHYTPEHHsISI DJHEPTHs, KOJIMYECTBO
TEIUIOTHI, yJieJIbHAsl TEIUIOEMKOCTh BEIIECTBA, y/AEIbHAsl TEIJIOTa IUIABICHMUS,
ylenbHas TeIUloTa NapooOpa3oBaHMs, YJIENbHAas TEIJIoTa CrOpaHusl TOIUIUBA,
KOO PUIIMEHT TIOJIE3HOTO0  JICUCTBUS  TEIJIOBOM  MAaIllMHBI, OTHOCHUTEJIbHAS
BJQXXHOCTh BO3AyXa, DJJEKTPUYECKUN 3apsij, Cujla TOKa, DIEKTPHUUECKOE
HaIpSKEHNE, CONPOTUBIICHUE MPOBOJHUKA, YAEIBHOE CONPOTHBIIECHUE BELIECTBA,
paboTa W MOUIHOCTH JJEKTPUYECKOTO TOKa), MPH OMUCAHUU TMPABHIHHO
TPaKTOBaTh (DU3MYECKUI CMBICI HCHOJNb3YEeMbIX BEJIUYMH, OOO3HAYCHUS U
EAVHUIIBI (U3MUECKUX BEIUYMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOUIUE JTAHHYIO
bu3nUecKylo BEIMYUHY C JPYTUMU BEJIMYWHAMHU, CTPOUTH TPaQUKU H3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJIUYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (pU3MYECKHUE SIBICHUS U TPOIECCHI, UCIHOJIb3Ys
OCHOBHBIE TOJI0KEHUSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUH CTPOEHHUS BEILIECTBA,
MPUHLHUII CYNEPHO3ULIUNA T0JIed (HAa KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHECHUS
3apsiia, 3akoH OMa JJ1s yyacTka 1enu, 3akoH Joyns—JIeHna, 3aKoH COXpaHeHus
SHEPTUH, TIPH STOM JIaBaTh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA U 3aMKCHIBATH €TO
MAaTEMaTHYECKOE BBIPAXKEHUE;

OOBSACHATH (PU3MYECKUE MPOIECCHl U CBOKMCTBA TEJN, B TOM YUCIE M B KOHTEKCTE
CUTyalHi MIPAKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISIBJISTH
MIPUYUHHO-CIIC/ICTBEHHBIE CBS3HM, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMUECKHX IIaroB
c omopoit Ha |-2 W3y4YEHHBIX CBOWCTBA (U3MUECKHUX SIBICHUH, (DU3NISCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemaTth pacu€THble 3aJauyu B 2—3 AEHCTBUS, WCMOJB3YSd 3aKOHbI U (OPMYIIbI,
CBA3bIBAIOIINE (DU3UYECKHE BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBHS 3aJlaud
3alMChIBaTh KPATKOE YCIOBUE, BBISIBIATH HEJOCTATOK JAHHBIX I PELICHUS



3a/layu, BBIOMpATh 3aKOHbI W (OpPMYJbl, HEOOXOAUMBIE Mg €€ peleHus,
MIPOBOJUTH PAaCUYEThl U CPABHUBATH MOJYYEHHOE 3HAUCHHE (PU3NYECKOI BEIUYUHBI
C U3BECTHBIMU JaHHBIMU;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXXHO PEHIUTh MPU MOMOIIU (PU3NYECKUX
METOJIOB, MCHOJb3ysl OINKCAaHWE MCCIEIOBAaHUSA, BBIACHATh IPOBEPSIEMOE
MPEANOI0KEHNE, OLIEHUBATh MPABUIIBHOCTD MOPSAKA MPOBEACHUS HUCCIEAOBAHMS,
JIeNaTh BHIBOJbL;

MPOBOJUTH ONBITHl IO HAOMIOACHUIO (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (KamwJUIApHbIE SIBICHUS, 3aBUCUMOCThH JaBJICHHUS BO3JyXa OT €ro
o0BéMa, TemmepaTypbl, CKOPOCTH IMpolLiecca OCTBHIBAHUA W HAarpeBaHUs IpH
U3JIYYEHUH OT LBETAa H3JIydarome (ImOromarei) moBEpXHOCTH, CKOPOCTh
UCHIapeHHs] BOJBI OT TEMIIEpaTypbl KUIAKOCTH M IUIOLIAAU €€ MOBEPXHOCTH,
AIIEKTpU3AIMS TeJl U B3aUMOJIEHCTBUE DJIEKTPUUECKHUX 3aps0B, B3aUMOJICHCTBHUE
MOCTOSIHHBIX MarHUTOB, BU3YyaJu3allisd MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB,
JEHUCTBUSI MAarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHura,
CBOICTBa 3JIEKTPOABUTATENS MOCTOSHHOIO TOKa): (hOPMYIUPOBATH MPOBEPSIEMbIE
NPENONIOKEHUSI, COOUPATh YCTAaHOBKY U3 MPEIJIOKEHHOro 00O0pyA0BaHMS,
OIMCHIBATDH XOJI OMBITA U (HOPMYIUPOBATH BHIBOIBI,

BBIIOJIHATD MpsIMbIE HW3MEPEHUs] TEMIIepaTypbl, OTHOCHTEIbHOW BIAXXKHOCTH
BO3/yXa, CHUJIbl TOKa, HANPSDKEHUS C HCIIOJB30BAaHUEM aHAJIOTOBBIX INPHUOOPOB U
JIaTYUKOB (DU3MUECKUX BEJIMYMH, CPAaBHUBATh PE3YJbTAaThl U3MEPEHUN C Yy4ETOM
3aJJaHHOW aOCOIIOTHOM MOIPEUIHOCTH;

IPOBOJIUThH UCCIIEI0BAHUE 3aBUCUMOCTH OJHOM (hU3MUECKO BEIMYHHBI OT APYroi
C MHCIIOJIb30BAHHEM  NPSMBIX H3MEpPEHUH  (3aBUCHUMOCTh  COIPOTHUBJICHMS
IOPOBOJHUKA OT €ro JUIMHbBI, IUIOIIAJU IONEPEYHOro CEYEHHs] M YAEIbHOTrO
COIPOTUBJICHUSI BELIECTBA MPOBOJAHMKA, CHJIBI TOKA, UIYIIEr0 yepe3 MPOBOIHUK,
OT HalpsDKEHHWs Ha MPOBOJHUKE, MCCIEAOBAaHUE IIOCIIEOBATEIBHOIO U
MApAJJIEIBHOIO  COEMHEHUH IPOBOJHUKOB): IJIAHUPOBATh  MCCIIEIOBAHUE,
coOupaTh YCTaHOBKY M BBINOJHATH MU3MEPEHUS, CIENysl NMPEAIOKEHHOMY IUIaHy,
(uKCUpOBaTH pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaONUIl U IPa(UKOB,
JIeJIaTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIIEI0BAHMS;

IPOBOJNUTh  KOCBEHHblE  M3MEpeHMsT  (U3NYECKUX  BEIUYMH  (yHAeiabHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBIEHUE IPOBOJHUKA, pabOTa M MOIIHOCTb
AJIEKTPUYECKOr0 TOKA): MIAHWPOBATh U3MEPEHMsI, COOMpPaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY, CIeAysd NpPENJOKCHHOM WHCTPYKLIHMH, W BBIYUCIATH 3HAUYCHHE
BEJINYMHBI;

co0moaTh MpaBuia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ TabOpaTOPHBIM
000pyI0BaHUEM;



XapaKTepHU30BaTh MPHUHIMIMBI JCHCTBUS HW3YYEHHBIX MPHOOPOB M TEXHUYCCKUX
YCTPOKUCTB ¢ OMOPOI Ha UX OMUCaHUS (B TOM YHCJIE: CHCTEMa OTOTUICHHS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEPMETP, BOJBTMETP, CUETUUK DIIEKTPUUCCKON
DHEPTUH, DJICKTPOOCBETUTEIIbHBIE TPHOOPHI, HArpeBaTEIbHBIC AICKTPOIPUOOPHI
(TpuMepBI), IEKTPUUYECKHUE MTPEAOXPAHUTEINHN, JICKTPOMATrHHAT, JJICKTPOIBUTATEIb
MMOCTOSTHHOTO TOKa), WCIOJIb3yS 3HAHHS O CBOWCTBaX (M3MYECKUX SIBICHUU |
Heo0Xo1uMble (PU3UUECKUE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCTHIE TEXHUUECKUE YCTPOMCTBA M M3MEPHUTEIBHBIE TTPHOOPHI 10
CXeMaM H CXEMaTUYHBIM pPHUCYHKaM (KHJIKOCTHBIH TEpMOMETp, TEpMOC,
TICUXPOMETpP, TUTPOMETpP, JIBHTaTedh BHYTPEHHETO CrOPaHHs, DSJIEKTPOCKOTI,
peocTar), COCTaBJIATh CXEMBI JJIEKTPUUYCCKUX IIETIEH C TOCISAOBATEeIbHBIM U
napajuieIbHbIM COCJIUHEHUEM DJIEMEHTOB, pa3judas YCIOBHBbIE 0003HAYCHUS
AJIEMECHTOB JJICKTPUYCCKUX IICTICH;
NPHUBOJIUTH TPUMEPH (HAXOAUTh HHPOPMAIMIO O TPHUMEpPax) MPaKTHUYESCKOTO
UCIIOJIb30BaHUS (DM3UYECKUX 3HAHMHA B IMOBCEIHEBHOHN XU3HM JIA OOeCIeUeHUs
0€30MacHOCTH TIPU OOpAIICeHUH ¢ NPHOOpaMH W TEXHHYECKHUMH YCTPOWCTBAMH,
COXpaHEHMs 370pOBbSl M COOJIOJIEHUS HOPM DKOJOTHYECKOTO TOBEJCHUS B
OKpY>KaroIeH cpeje;
OCYIIECTBIISITh MOUCK MHpOpManuu (Quanyeckoro cojaepxanusi B HtepHete, Ha
OCHOBE MMEIOIIUXCS 3HAHUM U MYyTEM CPAaBHEHMS JTOMOJHUTEIBHBIX MCTOYHUKOB
BBIIENISATh MH(POPMAIIUIO, KOTOpas SIBISETCA NMPOTUBOPEUYMBOM MU MOXKET OBIThH
HEJ0CTOBEPHOM;
UCIIOJIb30BaTh TPU BBIMOJIHEHUM Y4YEOHBIX 3aJlaHUi  HAay4YHO--TIOMYJISPHYIO
auTeparypy (pusmdyeckoro comepkaHus, CIPABOYHBIE MaTepHUalbl, PECYpChl CETH
WuTtepHer, Bmanerp nNpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uH(}OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMEI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIE NMHUChMEHHBIE W KpPaTKHUE YCTHBIC COOOIICHUs, 0000Imast
nHOOPMAIMIO W3 HECKOJIbKUX HMCTOYHUKOB (DU3UYECKOTO CONEpIKaHHsS, B TOM
quclie MyOINYHO MPECTABISTh PE3YIbTaThl IPOSKTHON HIIM HCCIIEOBATEIBCKOM
JESTENbHOCTH, TPU ATOM TPAMOTHO WCIIOIB30BAaTh W3YyUYCHHBIN TMOHATHHHBIN
anmapar Kypca (GU3HKH, COMPOBOXKIATh BHICTYIUICHHE MTPE3EHTALIUCH;
MPU BBITIOJHEHWN YYEOHBIX MPOEKTOB M HCCIEAOBAHMA (PU3MUECKUX TPOIECCOB
pacnpenensiTh OO0S3aHHOCTH B TPYNIE B COOTBETCTBHM C TIOCTABICHHBIMU
3aJlayaMy, CJICIUTh 32 BBHITIOJHEHWEM IUIaHA JEUCTBUM M KOPPEKTUPOBATH €TO0,
aJICKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ B JIEATEILHOCTh TPYIIIBI, BRICTPAUBATH
KOMMYHUKATHBHOE  B3aWMOJICHCTBHUE, TMPOSBISS  TOTOBHOCTh  pa3pemiaTrh
KOH(DITUKTBHI.

K xonIy 00yuenus B 9 Kj1acce mpeIMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAFOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCUETA, MaTepualbHas TOYKA, TPAEKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXaHWYECKOTo  ABWXKEHus, jAepopmauus  (ympyras,
IJIaCTHYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh H
Neperpy3Kku, UEHTP TAKECTH, a0COIMIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPIOTO
TENa, PaBHOBECHE, MEXaHWYECKHE KoyieOaHWs W BOJHBI, 3BYK, HH(pa3ByK H
yIbTPa3BYyK, 3JEKTPOMArHUTHbIE BOJHBI, IIKaJla 3JEKTPOMATHUTHBIX BOJIH, CBET,
OJIN30PYKOCTh U J1alIbHO30PKOCTh, CHEKTPhl UCIYCKAaHUS U MOTJIOIIECHHUS, anbda-,
0eTa- 1 raMMa-u3JIy4eHus, U30TOMbI, AepHAs IHEPreTHKA;

pasnuyarh ABJIeHUs (PAaBHOMEPHOE U HEPaBHOMEPHOE MPSAMOJIUHENHOE BUKEHUE,
PaBHOYCKOPEHHOE MPSMOJMHENHOE JBMKEHHE, CBOOOJHOE TMAaJeHHE Tell,
pPaBHOMEPHOE JABUKEHUE MO OKPY>KHOCTH, B3aUMOJECHCTBUE Tell, PEaKTUBHOE
JIBUKEHUE, KOJIeOaTeIbHOE IBUKEHUE (3aTyXaloUIie U BRIHYXACHHBIE KoJieOaHus),
pPE30HAHC, BOJHOBOE  JBWXXEHUE, OTPAKEHHE  3BYKa, MPSIMOJIMHEHHOE
pacnpocTpaHeHHe, OTpaXEHUE U TMPEJOMIICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpakeHHe CBETa, pa3jioKeHue OeIoro cBeTa B CIEKTP U CIOKEHUE CIIEKTPaTbHbIX
I[BETOB, JAHMCIEpCHUs CBETa, €CTECTBEHHasi pPaJAHMOAKTUBHOCTb, BO3HUKHOBEHHE
JUHENYATOro CHEKTpa M3JIyYeHHsI) TI0 ONMMCAHMIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMUX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3NYECKUX SIBICHUN B OKpYyKarolem
mupe (B TOM uucie (U3MYECKUE SIBICHUS B NPUPOJE: TNPUIUBBI U OTIUBHI,
neuxkeHue T1oiaHeT CONHEYHOM CHUCTEeMbl, PEaKTHBHOE JIBDKEHHME SKMBBIX
OpraHU3MOB, BOCHPUATHE 3BYKOB >KHMBOTHBIMU, 3E€MIIETPSICEHUE, CEMCMHYECKHE
BOJIHBI, ITYHAMH, 9XO0, [IBETA TeJl, ONTHYECKUE SBJICHUS B MPUPOJIE, OMOIIOTHUECKOE
JIEHUCTBUE BUAMMOTO, yIbTpadUOJIETOBOIO U PEHTICHOBCKOTO H3IIYYCHHH,
€CTECTBEHHBIM paJMOaKTUBHBIA (OH, KOCMUYECKHE Jy4d, pPaAHUOAKTHBHOE
U3ITy4YeHUE TPUPOAHBIX MHUHEPANOB, JCHCTBHE PAAMOAKTUBHBIX H3IYYCHHH Ha
OpraHu3M 4YeJIOBeKa), MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a/7ady B YUeOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKH) (PU3NYECKUX SBICHUMH;

OMKCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3WYECKUE SIBICHHS, HCIOJb3Ys
¢usnyeckne BeTUMUYMHBI (CpeIHss M MTHOBEHHas CKOPOCTb Tella TpHU
HEpPaBHOMEPHOM JBUKEHUH, YCKOPEHHE, IIEpPEMEILIEHUE, IIyTh, YIJIOBas CKOPOCTH,
cuja TPEHHMs], CHJIa YIPYroCTH, CHJIa TSKECTH, YCKOPEHUE CBOOOIHOIrO IMaJICHMUS,
BEC Tella, MMIIYJIbC Tejla, MMITYJIbC CHJIbI, MEXaHHueckas padoTa W MOLIHOCTb,
NOTEHIMAJIbHAsT JHEpPrusl Teda, MOAHATOIO HaJ IOBEPXHOCTBIO  3EMIIH,
MOTEHIMAJIBHASL 3HEPIrusl CHKaTOM NPYKHUHBI, KUHETUYECKas SHEPIus, IOJIHas
MEXaHU4eCcKasl SHEPrus, MEpUoJ U YacToTa KoJieOaHUH, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCThb CBETA, IOKA3aTENIb IMPEJIOMJIEHHUS Cpeibl), MpU
ONMMCAHMM MPABUIIBHO TPAKTOBATH (PU3MUECKUN CMBICI HCIIOIb3YEMBIX BEJIUYMH,
o0o3HaueHUsT U eAUHUIbBl (U3UYECKUX BEJIMYHUH, HaXOAUTh (POPMYJIHbI,



CBSI3bIBAIOIINE TAHHYIO (U3UYECKYIO BEIUYUHY C IPYTUMU BEIUYUHAMH, CTPOUTH
rpauKi U3Yy4EHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKHUE SIBJICHUS U MPOIECCHI, UCTIOIb3Ys
3aKOH COXPAaHEHUs DJHEPrHM, 3aKOH BCEMUPHOTO TATOTCHUS, MPUHIIHUI
CYNEepHO3UIMA CHUJI, MPUHLIMUI OTHOCUTEIBLHOCTH [amuines, 3axkoHbl HbroToHAa,
3aKOH COXPaHEHMS UMITYJIbCA, 3aKOHBI OTPAKEHUSI U MPETOMIICHUSI CBETA, 3aKOHBI
COXpaHEHHMsI 3apsJOBOTO U MACCOBOI'O YHUCEN MPU SAJICPHBIX PEAKIUSAX, MPU ITOM
J1aBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHChIBATH €r0 MaTEeMaTHYECKOe
BBIpQXCHUE;

OOBSICHATh (hU3UYECKHE MPOLIECChl U CBOMCTBA TEJ, B TOM YHUCJE M B KOHTEKCTE
CUTyalluil TPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATh MPUUYUHHO--
CJIC/ICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX I1aroB ¢ OMOpOH
Ha 2-3 W3Yy4YCHHBIX CBOWCTBA (PU3MYECKUX SBICHUM, (DU3NUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemaTth pacy€THblEe 3ajaud (OMUpAIOIIMECs Ha CHUCTEMY U3 2—3 ypaBHEHHIN),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3NUECKHIE BETUINHBI: HA OCHOBE
aHaJu3a YCJIOBHS 3aJa4M 3alKMChIBATh KPATKOE YCIOBUE, BBISBIISATH HEIOCTAIOIIHE
WM W30BITOYHBIC JIaHHBIC, BHIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC IS
pElIeHHs, MPOBOJUTH PACUYEThl U OIEHUBATH PEAIUCTUYHOCTH MOJIYYEHHOTO
3HaueHUs (PU3NYECKON BEIHUNHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIH (PUINYECKUX
METOJIOB, HCIIOJNb3ysl ONUCAHWUE KCCIENOBAaHUS, BBIJCIATh IMPOBEPSIEMOE
NPENOJIOKEHUE, OIICHUBATh MPABWIBHOCTh MOPSIIKA MPOBEACHUS HUCCIIEI0BAHMUS,
JIeNaTh BHIBOIbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHNUN U OTIBITOB;
IPOBOJIUTh OMBITHI 10 HAOIIONCHHUIO (U3UYECKUX SBICHUM WIHM (PU3HMUECKUX
CBOICTB Ten (M3ydeHHe BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS DHEPrUH,
3aBUCUMOCTh TEpHoJia KoJeOaHUW TPYKUHHOTO MASTHHKA OT Macchl Tpy3a H
KECTKOCTH TPYXKUHBI M HE3aBUCUMOCTh OT aMIUIATYABl MajbIX KoJeOaHUH,
MPSIMOJIMHEWHOE PacipoCTpaHEHUE CBETa, pa3joKeHue Oenoro cCBeTa B CIEKTD,
W3y4eHHE CBOMCTB HM300pa)X€HUS B IUIOCKOM 3€pKalie W CBOWCTB HM300pa)KeHUS
mpeaMeTra B coOuparomied JuH3e, HaOMI0JACHHE CIUIONIHBIX W JIMHEHYaThIX
CIEKTPOB HU3IYYEHHMsSI): CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO
Habopa 000pyI0BaHMs, OMUCKHIBATH XOJ1 OIBITA U €r0 PE3yNbTaThl, (HOPMYITUPOBATH
BBIBOJIBL;

MPOBOJIUTH MPU HEOOXOAUMOCTHU CEPUIO MPSIMBIX U3MEPEHUM, ONpeensis cpeaHee
3HaUEHNE W3MEpAEMON BEeTUYHHBI ((POKYCHOE PACCTOSTHHUE COOMpPAOIICH JIMH3HI),
000CHOBBIBATh BRIOOP CIIOC00a M3MEPEHHS (M3MEPUTEIBHOTO TPUO0pa);
MPOBOJNTh  HWCCIEJOBAHHE  3aBUCUMOCTEH  (U3MYECKUX  BEJIUYUH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTh IYTH OT BpPEMEHH IIpHU



PaBHOYCKOPEHHOM JIBMKEHUM 0€3 HaudaJbHOM CKOpOCTH, MEpuoja KoJeOaHui
MaTeMaTUYeCKOro MasgTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJla OTPaKE€HUs CBETa
OT yrja NaJeHUs M yrja MpeioMJIeHUs OT Yyria MNaJeHus): IUIAHUPOBAaTh
HCCJIEI0BAHNUE, CAaMOCTOSATEIBbHO COOMpATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTaThI
MOJIY4YEHHOW 3aBUCUMOCTH (U3MUECKUX BEJIMYMH B BHUJAE TaOIUI] M TpadUKOB,
JIeNaTh BBIBOJBI [0 Pe3yJIbTaTaM UCCIEI0BAHMUS;

MIPOBOJUTh KOCBEHHBbIE HM3MEPEHMS] (PU3NYECKUX BEIMYMH (CPEIHSAs CKOpPOCTh U
YCKOpPEHHE Teja MpU PABHOYCKOPEHHOM JBUYKEHUH, YCKOPEHHE CBOOOJHOIO
najgeHusi, KECTKOCTb  MPYXKUHBI, KOIQPUIMEHT  TpEeHHs  CKOJBKEHHS,
MexaHudeckas paboTa W  MOIIHOCTb, 4YacToTa M TMEpUuoja  KoJeOaHHi
MaTeMaTUYeCcKOTO M MPYKMHHOTO MAasTHUKOB, ONTHYECKas cuiia coOuparoen
JUH3bI,  PaJMOAaKTHBHBIM  (OH):  IJIAHUPOBATH  HU3MEpPEHHs,  CcOOMpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIMOIHATH U3MEPEHUS, CIEAys NPeI0KEHHOM
UHCTPYKIIMH, BBIYUCISATH 3HAYEHUWE BEIWYMHBI U AHAIU3UPOBATH TOITY4YEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEITHOCTA U3MEPEHUM;

coONoaTh TMpaBUjia TEXHUKM O€30MacHOCTH TMpH padbore ¢ JabopaTOpHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKU U3YUEHHBIX (DU3UUECKUX MOJIENICH: MaTepralibHas
TOUYKa, a0COJIFOTHO TBEPIIOE TENO, TOUCUHBIN UCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A,
IJIaHeTapHasi MOJEIb aTOMa, HyKJIOHHAsI MOJIETIb @aTOMHOTO S11pa;
XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB C ONOPOM HAa HMX ONUCAHUSA (B TOM YHUCIE: CIHAOMETP, NAaTYUKHU
NOJIOKEHUS, PACCTOSHUS M YCKOPEHHUs, paKeTa, 3XOJIOT, OYKH, HEPHUCKOII,
doToanmapar, ONTHUYECKHE CBETOBOABI, CIEKTPOCKOI, [O3UMETp, Kamepa
Bunibcona), wucmonp3ys 3HaHMS O CBOMCTBaX (U3MUECKUX SBICHUA U
HeoOXoauMble (PU3UYECKHIE 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl W CXEMATUYHBIE PUCYHKM HW3YYECHHBIX TEXHHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX HPUOOPOB U TEXHOJOTHYECKUX IPOLECCOB TMpHU
pELICHNM Y4YEOHO--IPAKTUYECKUX 3aJad, ONTUYECKHE CXEMbl Uil NOCTPOECHUS
M300paKEHUI B IJIOCKOM 3€pKajie U cOOUparoleH JINH3E;

OPUBOAUTH MpPHUMEPHl (HaXOAUTh HHGPOPMALMIO O NpUMEpax) MNPAKTUYECKOTO
UCIIOJb30BaHUs (PU3MUYECKUX 3HAHUN B MOBCEAHEBHOM KHU3HU IJIs1 oOecredeHus
Oe3omacHOoCTH TpU oOpalleHuu ¢ MpuOOpaMu M TEXHUYECKUMHU YCTPOHCTBaMH,
COXpPAaHEHHUSI 3J0pPOBbS M COOJIFONEHHS HOPM SKOJIOTMYECKOTO IOBEIECHHS B
OKPY’KAIOIIEH CPEAE;

OCYILECTBJIATh MOMCK HH(pOpMauuu Quandyeckoro cojaepxkanusi B HMHTepHere,
CaMOCTOSITENTbHO (OPMYIUPYS TOUCKOBBIM 3aMpoc, HaXOJUTh MYTHU OMpPEIEICHUS
JOCTOBEPHOCTH TOJTYYEHHON HH(POPMalMM HAa OCHOBE HMEIOLIUXCS 3HAHUU U
JOTIOJTHUTENbHBIX HCTOYHUKOB;



UCIIOJIb30BaTh MPU BBINOJHEHUM YYEOHBIX 3aJaHUM HAYYHO--TIONYJISPHYIO
JUTEPaTypy (PU3NUYECKOro conepKaHHs, CIPABOYHBIE MaTEpHUalbl, PECYPChl CETU
WuTepHer, Bnanerp NpuéMaMHM KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIIK U3 OJJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE€ IHCbMEHHBIE W YCTHBIE COOOLIEHUS Ha OCHOBE
uH(pOpMAIMU U3 HECKOJIbKUX MCTOYHHMKOB (PM3MUYECKOrO COACpX aHUs, MyOIMYHO
[IPEICTABIATh PE3YJbTAaThl IIPOCKTHOM WIIM HCCIIENOBATEIbCKON IEATEIBHOCTH,
[P 3TOM I'PAMOTHO HCIOJI30BaTh U3YYECHHBIN MOHATUWHBIN anIapar u3y4aeMoro
pasznena (U3MKU M COMPOBOXKIATh BBICTYIJIEHHUE MpE3eHTalUed ¢ y4EToM
0COOEHHOCTEW ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K i (uudposbie)
n/n NPorpamMmbl Bcero 0; TPOJBHLIC p ;KTH%CKW o0pa3oBaTejibHbIE
padoTsI padoThbI pecypesI
Paszpnen 1.®Pu3uka u e€ poJib B NO3HAHUM OKPY/KaIOLIEero MUpa
bu6moreka [IOK
- 2 0 0
11 Du3uka - Hayka 0 pHpoje https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 0 0
1.2 Dr3HUCCKUE BETMHHEI https://m.edso0.ru/7f416194
. bu6mmoreka [IOK
2 0 1
1.3 EcrecTBeHHOHAaY4HBIN METOJ] TIO3HAHUS https://m. edsoo.ru/7f416194
Hroro mo paszueny 6
Pasznen 2.IlepBoHayasibHble CBEICHUS 0 CTPOCHUH BelleCTBA
bu6moreka [IOK
1 0 1
2.1 Crpoenue semectsa https://m.edso0.ru/7f416194
JIBrmykeHre u B3aMOACHCTBUE YaCTHII bubmuorexa [JOK
2.2 2 0 1
BEIllECTBA https://m.edso0.ru/7f416194
bu6moreka [IOK
2 1 1
2.3 ArperaTHble COCTOSIHHS BEIICCTBA https://m.eds0o.ru/7f416194
Hroro 1o paszaeny 5
Pa3ngen 3./IBuskeHue M B3auMoaelicTBHE TeJl
bubmuoreka [{OK
3 0 1
3.1 Mexanuteckoe npikenne https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4 0 1
3.2 Muepuus, Macca, mioTHoCTS https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
14 1 2
3.3 Crna. Bunst cun https://m.edso0.ru/7f416194
Uroro no pasaeny 21



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

Pasnen 4./laBjeHue TBEPABIX TeJl, }KHAKOCTEH U ra3oB

41 [asnenue. [lepenaya naBieHus: TBEPAbIMU 3 1 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.eds00.ru/7f416194
bu6mmoreka [{OK
4.2 JlaBIICHHE JKHIKOCTH > 0 https://m.eds00.ru/7416194
bu6mmoreka [{OK
4.3 ATmocepHoe faBieHme 6 1 https://m.edsoo0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a HAa MOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo paszueny 21
Pa3znen 5.Pabora u MOIIHOCTH. JHEPrUs
bu6moreka [IOK
51 Pabota n momHoCTS 3 . https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.2 Hpoctere MexanusMel ° . https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4 0
5.3 Mexanrieckas sneprua https://m.edso0.ru/7f416194
Hroro mo paszueny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 15



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

8 KUVIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne n/mn HaumeHoBaHue pa3ie/ioB U TeM K n (uudposbie)
B NMPOrpaMmblI Bcero 0; TPOJTLHBIC P ;KTH%CKW o0pa3oBaTejibHbIE
padoThI padoTsI pecypeI
Pasnen 1.TennoBble siBaeHus1
. bu6mmorexa [IOK
7
11 CrpoeHue u CBOWCTBA BELIECTBA 0 0 httns://m. edsoo.ru/7fA181ce
bu6mmoreka [IOK
21 1
1.2 Terobie nporecch! > https://m.edsoo.ru/7f4181ce
Hroro mo pasueny 28
Pa3znes 2.9/iekTpryecKkre 1 MAarHUTHbIE SIBJICHUS
21 DneKTpuYecKue 3apsiibl. 3apsoKeHHbBIC Tena U 7 0 1 bubnuoreka [IOK
) HUX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
N N bubnuorexa [JOK
20 1 7
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK https://m. edsoo.ru/7f4181ce
bu6moreka [IOK
6 1 1.5
2:3 MarnuThbIe ABCHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 ONEKTPOMArHHTHA HHAYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro 1o paszaeny 37
Pe3sepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KUVIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne n/mn HanmeHoBaHMe pa3je/ioB U TeM K n (uudgposbie)
B NMPOrpaMmblI Bcero 0; TPOJTLHBIC P ;KTH%CKW o0pa3oBaTejibHbIE
padoThI padoTsI pecypeI
Pasznen 1.Mexanuueckue siBJIeHUs
11 MexaHn4eCcKOe IBMKECHHUE U CIIOCOOBI €T0 10 0 1 bubmmoreka [IOK
' OTMCAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmorexa [IOK
20 1 3
1.2 Bsaumoneiicraue Ten https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
10 0 3
13 3aKombI COXpaHeHHs https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 40
Pa3nen 2.Mexann4yeckue K0J1e0aHUA U BOJHBI
bu6mmoreka [IOK
7 0 3
2.1 Mexannyeckue KoyieGaHus https://m. edsoo.ru/7f41ada6
bu6moreka [IOK
8 1 3
2.2 MexaHu4eckne BOJHBI. 3BYK https://m. edsoo.ru/7f41ada6
Hroro 1o paszaeny 15
Pa3znen 3.9/1eKTPOMATrHUTHOE 110JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE MOJiE U bubnuorexa [JOK
3.1 6 0 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3nen 4.CBeroBbIe IBJICHUS
bubmuoreka [JOK
6 0 2
4.1 3aKOHBI pacpPOCTPAHEHUS CBETa https://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
6 0 3
4.2 JlmH3p! M ONTHYECKUE NPHOOPEI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
3 0 2
4.3 PaznoxeHnue 6e10ro cBeTa B CEKTP https://m.edsoo.ru/7f41a4a6



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

Hroro no pazneny

15

Paznea 5. KBanroBble AIBJIEHUA

5.1 Hcnyckanue U MOrJIONEHHE CBETA aTOMOM 4 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO sSpa 6 1 Et?rfs?ﬁr%?ggsiggﬁf A1adab
5.3 SnepHblie peakuu / 1 Et?;inll;l r%?:écs%c];.l r?/% f41a4a6
Hroro mo paszueny 17
Pa3nes 6.IloBTOpHUTEILHO-00001IAIOIIMI MOLY b
6.1 [ToBTOpeHue u 0000IEeHNE COACPIKAHUS 9 2 bubnuoreka [JOK
Kypca ¢hu3uku 3a 7-9 Kmacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueiny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka
n/a yp Beero KO;TpOJII)HBIe HpﬁaKanecxne 0GpazoBaTEbHEIE
ThI ThI
pago pabo pecypcsl

1 ®u3nka — Hayka o npupoje. SABneHus 1
TIPUPOJIBI
DU3NYECKUE SBICHUS
@u3nyecKue BEINYUHBI U UX U3MEPEHUE 1
Ypok-uccnenoanue "N3mepenne

4 TeMIIEpATypPhI IIPU IOMOLIX KUIKOCTHOIO 1 1
TepMOMETpPA U TaTYMKA TEMIIEPATyphl"

5 Merto1bl HaydHOTO No3HaHus. OnucaHue 1 bu6mmoreka [IOK
(bMBUYECKUX SIBICHUHN C TOMOITBIO MOJIENICH https://m.edsoo.ru/ff09f72a
Ypoxk-uccnenoBanue "[IpoBepka runoTesbl:

6 JAIBHOCTB MOJIETA IAPUKA, ITYILIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbITIE
BBICOTA MycKa"

7 Crpoenue BemectBa. OMNbITHI, JOKa3bIBAIOIINE 1 bu6mmoreka [JOK
JIMCKPETHOE CTPOCHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

bubmuoreka [JOK

8 JIBUKEHME YacTUI] BELIECTBA 1 _ 1

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenopanue «OnbIThI MO 1 1
HaOJI0JICHUIO TETIOBOTO PACHIUPEHUS Ta30B)

10 ArperatHble COCTOSIHHSI BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IBL.

bubnunoreka [JOK
11 O6o06menue no pazneny «lleppoHayanbHble 1 . 1
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEILLIECTBA»
12 Mexanunyeckoe aBuxenue. PaBHoMepHoe U 1 bubnuoreka [IOK



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

HEPAaBHOMEPHOE JIBIDKCHHE

https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. EquHuIer ckopocTu BH6J.IHOTeKa LHOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu u BpeMeHU ABUKEHUSA BH6J.IHOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN Egggﬁgggggﬁﬁmamlo
16 IInoTHOCTH BemiecTBa. Pacuetr Macchl u bu6mmoreka [IOK
o0beMa TeJia Mo ero IOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIa6opaTopHa5‘1‘ paborta «OnpenencHue
IJIOTHOCTH TBEPAOTO TeJlay
18 Pemenne 3agau o teme "I1MOTHOCTD bubnuorexa [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuita KaKk XapakTepUCTUKaA B3aUMOICHCTBUS
tei. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabota «3yyeHue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmariun)
MPYXUHBI OT MPUJIOKEHHON CHIIBD)
21 [[ABmenne Tarorenus. Cuna TSKECTH
| ot oot s et B LOK
I https://m.edsoo.ru/ff0al778
Cuna TsKeCTH Ha IPYTruX IUIaHeTax. bubnnoreka [JOK
23 Pu3nuecKre XapaKTePUCTUKH IJIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cun. lunamometp Et?[?s?ﬁr?]?:cli;%gg}?mamcc
25 Bec tena. HeBecomocTh Et?r?s?ﬁr%féiggﬁf%l?m
26 CrnoxeHue IByX CHIJI, HalPaBJIEHHBIX 10 bubnunoreka [JOK
OJIHOU IpsiMoil. PaBHOAEHCTBYIOIIAS CHII https://m.edsoo.ru/ff0ala70
27 Pemrenue 3agau no reme "PaBHozelicTByromas

CHUJI



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

28 Cuna tpeHus u e€ Bubl. TpeHue B IpUpoe U bubnmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas padota «/3yueHune

29 3aBUCHMOCTH CUJIBI TPEHUS CKOJIbKEHUS OT bubnuorexa [JOK
CHUJIbI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPHKACAIOIIUXCS] TOBEPXHOCTEH»

30 Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHJIIbI
Pemenue 3amgau mo remam: «Bec Tenay,

31 «['padrueckoe nzodpakeHune cuin», «CHITBI», BH6J_IHOTeKa LOK
«PaBHOJICHCTBYIONIAs CHI https://m.edsoo.ru/ff0alde0
KonTtponbHas paboTa mo Temam:

30 «MexaHnnueckoe IBIKeHHe», «Macca,

IJIOTHOCTBY, «Bec tenay, «['paduaeckoe
n3o0pakeHue cum, «CUIIbD»

33 Jasnenue. CiocoObl yMEHBIICHUS 1 bubmuorexa [JOK
YBEJIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBiaenue raza. 3aBUCUMOCTbD JIaBJICHHS T'a3a bubnuorexa [JOK
0T 00bEMa, TeMIEpaTyphl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBieHus: TBEPABIMU TEIaMHU, bubnnoreka [JOK
YKUJIKOCTSIMU M razaMu. 3akoH [lackaist https://m.edsoo.ru/ff0a25b0

36 JlaBiaeHne B )XKUIKOCTH U T'a3e, BBI3BAHHOE bubnuoreka [JOK
NEWUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenne 3amau no teme «J/laBneHue B bubnuoreka [JOK
YKUJIKOCTH U Tra3e. 3akoH [lackasy» https://m.edsoo.ru/ff0a2826

bubnuoreka [JOK

38 Coobmarompuecs cocy eI https://m.edsoo.ru/ff0a2970

39 I'nnpaBnuueckuii mpecc BH6J_IHOTeKa HOK

https://m.edsoo.ru/ff0a3136

40 ManomMmertpsl. [IopiHEBOM )KUAKOCTHBIN HACOC

a1 Atmocdepa 3eMian U IPUIUHBL €€ bubnuoreka [IOK

CYIICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a
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bubmuoreka [JOK

42 Bec Bo3myxa. ATmMocepHOe naBieHne https://m.edsoo.ru/ff0a2b5a
43 Nzmepenune atmocdepHoro nasieHus. OmbIT bubnnorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(EpPHOTO TaBICHUS OT bubnuoreka [JOK
BBICOTBI HAJl yDOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
Bbapomertp-anepoun. AtmochepHoe naBieHue bubnuorexa [JOK
45
HAa pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenne 3agau mo reme " AtmochepHoe
naBjeHue"
47 JlelicTBUE )KUJIKOCTH U Ta3a HAa MOTPYKEHHOE bubmuorexa [JOK
B HUX TeJI0. ApXHUMEI0Ba cuila https://m.edsoo.ru/ff0a3276
JlabopaTtopHas pabota «OnpeneneHue
48 BHTaJI;KHB];Io epﬁ CHJTBI eé)cg el Ha bubmnorexa [JOK
m » /1 yrort https://m.edsoo.ru/ff0a33fc
TE€JI0, HOTPY>KEHHOE B )KHUJIKOCTh
JlaGopaTopHas paboTa 1o Teme
49 «HccaenoBanue 3aBUCHMOCTH Beca Telia B bu6mmoreka [IOK
BOJIE OT 00BbEMaA TIOTPYKEHHOH B )KHIKOCTh https://m.edsoo.ru/ff0a3514
YacTH Tena»
bu6mmoreka [JOK
50 Inasanue en https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas padora "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJKH U
onpeneneHue e€ rpy3onoabEMHoOCTH"
Pemenue 3agau no temam: «IlnaBanue cynos.
52 Bosn onnaﬁsaHHe» «/laBnenue TBe nLIzI(HTen bubmiorexa [IOK
yXoru ’ p ’ https://m.edsoo.ru/ff0a3654
KUAKOCTEH U ra30B»
53 KonTtponsHas pabota no Teme «J{aBnenue
TBEPJABIX TEJN, KUAKOCTEH U ra30B»
bu6mmoreka [JOK
>4 Mexanuaeckas padota https://m.edsoo.ru/ff0a3f82
55 MomHocTh. EQUHUIEI MOIIIHOCTH bu6mmoreka [JOK
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https://m.edsoo.ru/ff0a3f82

VYpoxk-uccnenosanue "Pacuér MoiHoCTH,

56 g " 1
pa3BUBAEMOM MPHU NOIBEME TIO JIeCTHHIIE"
57 IIpocTeie Mexanu3mel. Peryar. PaBHoBecue
CHWJI Ha pblyare
Poruaru B TexHuke, ObITY U IPUPO/IE.
58 JlaGoparopHas a6’0Ta «}i/ICCJ'Ipe)IIz)BaHI/Ie 0.5 bubmiorexa HOK
patopras p https://m.edsoo.ru/ff0a478e
YCJIOBUH PAaBHOBECHS phlUara
59 Pemenue 3a1au 1o Teme «Y ClI0BHUSA bu6mmoreka [IOK
PaBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
KoaddumuenT mosesnoro aecTeust
60 MexaHu3ma. Jlaboparopuas padora 0.5
«M3mepenune KIIJ] HaKIIOHHON MIIIOCKOCTH
61 Pemenne 3agau o Teme "Pabora, MOIITHOCTb, bu6mmoreka [IOK
KITJ1" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprusi. Kunernueckas u bubnuoreka [JOK
MOTEHIMAIbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKoH COXpaHEeHHs] MEXaHNYeCKON IHEPTHH bubmiorexa HOK
P p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TEME
"DKCEepUMEHTAIBHOE OTIPEICIICHUE
64 M3MEHEHUS KUHETUYECKON ¥ MOTEHIUAIbHON 1
SHEPTUM MPU CKATBIBAHUM TE€JIa IO HAKIIOHHOM
IJI0CKOCTH"
65 KonTtponsnas pabota no teme «Paborta u
MOUITHOCTb. JHEPT U
66 PesepBHriit ypok. PaboTta ¢ TekcTamu 1o Teme bubnuoreka [IOK
"MexaHn4ecKkoe nBHKeHHe" https://m.edsoo.ru/ff0a4ee6
67 PezepBHblit ypok. PaGoTta ¢ Tekctamu 1o teme bubnuoreka [IOK
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PezepBHblit ypok. PaboTa ¢ TekcTamu 1o teme

"Pabota. MomtHocts. DHeprus"
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8 KUVIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Tema vooKka K 0 uudposbie
n/a yp Beero O;Tpo.ﬂbﬂble pﬁaKanecmle 06pazoBaTebHEIe
padoThI padoTsI pecypeb
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETUYECKON TEOPUU U UX OTIBITHBIC 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/ff0a5256
IO ITBEPOK ICHUSI
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
3 Monenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOro 1 bubmuorexa [JOK
COCTOSIHM BEIleCTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUJIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BeIllecTBa Ha 1
OCHOBE MOJIOKEHUI MOJIEKYJIAPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdasie Tena 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuoreka [JOK
IToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmupeHue u cxaTue 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEMIIEpaTyphI CO 1
CKOPOCTBIO TETJIOBOTO JIBUYKEHUS YACTHI]
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs 1 bubnnoreka [JOK
BHYTPEHHEI SHEpruun https://m.edsoo.ru/ff0a5c60
bubnuoreka [JOK
1
10 Brpet Tenuonepeziatn https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakrnyeckoe
11 WCIIOJIb30BAHNE TEIJIOBBIX CBOMCTB BEILIECTB U 1 1 BH6J_IHOTeKa HOK
N https://m.edsoo.ru/ff0a65c0
MaTepHaJIoB B IIEISIX dSHEpProcOepeskeHus
12 KoanuecTBo Tennotsl. Y acnbHAS 1 bu6mmoreka [JOK
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TCIINIOEMKOCTD

https://m.edsoo.ru/ff0a6976

YpaBHeHHE TEIIOBOTO OanaHca. TermioooMeH

bubmuoreka [JOK

1
3 U TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopartopnas pabora "Hccrnenopanue
14 ﬂBJ‘IGIfI/IiI TI;HJ'IO(I;)(SMGHa npu CMJ;HH/IBaHHH bubnmorexa LIOK
o . p " https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U TOpsiuei BOIBI
PacueT xonmnuecTBa TEIIOTHL, HEOOXOIMMOTO
15 JUTsl HAarpEeBaHMS TeJla U BBIJCIIIEMOTO UM MPU
OXJIAXKICHUH
JlabopaTtopHnast padota "OnpeneneHue bu6mmorexa [IOK
16 o " .
YAETbHOW TETNIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IebHAs TEII0Ta bubmuorexa [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBEp/ICBaHUE
18 KPUCTALTMYECKUX Eleln VnenpHas TemioTa bubmorexa LIOK
P e https://m.edsoo.ru/ff0a71d2
TIJTIABJICHUS
19 JlaGopaTtopHnas pabota "Onpenenenue bubnuoreka [JOK
YAEIBbHOW TEeTUIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanre U KOHICHCAIIHS. bubnuoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas TemiaoTa
nmapooOpa30BaHMsI U KOHJICHCAIIUH. bubnunoreka [JOK
21 .
3aBUCUMOCTb TeMIIEPaTypbl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEpHOTOo JTaBJICHHS
Bnaxnocts Bo3ayxa. JlaboparopHas pabora
22 "OnpeneneHue gﬁocnmmﬁmﬁ I;namEIOCTH Eubmiorexa TOK
pea N https://m.edsoo.ru/ff0a7628
BO3JlyXa
23 Pemenue 3a1auy Ha onpe/eeHre BIaKHOCTH
BO3/yXa
[TpuHIMTIBI paOOTHI TETJIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. J|Burarenab BHyTPEHHETO

CrOpaHus
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TEIUIOBOTO JABUTATENs. TerioBbie nonrorexa

o5 KII T bub OK
JIBUTATEJIN U 3aLIATA OKPYKAIOLIEH Cpebl https://m.edsoo.ru/ff0a7c7c

26 3aK0OH COXpaHEHUs U MIPEBPAIICHUS YHEPTHU B
TETUTOBBIX MpOIeccax
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

27 "Té:ll'IJIOBI)Ie $[BJIGHI/I$I[) I/ISMGHGI:{I/IG arperaTHbIX bubmorexa LIOK

. o P https://m.edsoo.ru/ff0a83f2
COCTOSIHMM BEIIeCTBa
Kontponbras padota no teme "TerioBbie
28 SIBJ'IeIfI/Ifl I/ISMSHGHI/IC arperaTHbIX COCTOSIHUI bubmmorexa LIOK
T p https://m.edsoo.ru/ff0a86ae
BEIIIECTBA

29 Onektpusanus Ten. /[Ba posa aIeKTpuIecKux
3apsa0B

30 Ypok-uccienoBanue "DieKTpu3aus Te
WHAYKIIMEN U PU COTPUKOCHOBECHHH "

31 B3anmoselicTBre 3apsKeHHBIX TEIl. 3aKOH bubmuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onektpuueckoe nose. HanpskeHHOCTh

32 JJEKT pI/IquKoro noJist. 11 I/II)HLII/IH bubmrorexa IJOK

P P . https://m.edsoo.ru/ff0a8a0a
CYNEPIO3UINH INEKTPUUECKUX MOJIeH
33 Hocutenu snexTpuueckux 3apsiioB.
DneMeHTapHbIi 3apsia. CTpoeHrue atoMa

34 [IpoBOIHMKHY U TUAIEKTPUKHU. 3aKOH bubnunoreka [JOK
COXPAHEHUS IEKTPUUECKOIO 3apsijia https://m.edsoo.ru/ff0a8ef6

35 Pewrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnuoreka [IOK
AJIEKTPUUECKUX 3apsIIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUH TOK, YCIOBUS €ro

36 c eCI;BOBaHI/I}I I/ICTg‘IHI/IKI/I ANEKTPUIECKOTO bubmiorexa [IOK

i ’ p https://m.edsoo.ru/ff0a95a4
TOKa
37 JleHicTBUS 3JIEKTPUYECKOTO TOKA Eubmiorexa LTOK
P https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccnenosanue "JleiictBue

QJICKTPUYCCKOT'O 1TOJIS Ha IMTPOBOJHUKH U
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JUBIIEKTPUKH"

39 DNEKTpUUECKUIN TOK B METAJUIAX, JKUJIKOCTSIX bubmmoreka [IOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas 1enb U €€ COCTaBHbIC YaCTH
a1 Cuna toka. JlaboparopHas pabora 0.5 bubmmoreka [JOK
"U3mepenue u peryaupoBaHue CUITbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuYecKoe HarpsikeHue. BoirbTMmeTp.
42 Jla6o Iz)lTo Hast a6o£a "Usmepenue n b 0.5 bubmmorexa LIOK
PATOPHa p ,P ' https://m.edsoo.ru/ff0a9e14
pETryIIMpOBaHUE HAMTPSHKCHUS
ComnpoTHBiIeHUE MPOBOAHUKA. Y ICTBHOE bubmmoreka [{OK
43
CONIPOTHUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHnas paboTta "3aBUCHUMOCTh
44 AJIEKTPUYECKOTO COMPOTUBJICHUS MPOBOIHUKA 1 bubnuoreka [IOK
OT €ro JJIMHBI, IJIOMIA/IA MONEPEYHOrO https://m.edsoo.ru/ff0aa738
Ce4YeHMs U maTepuaia”
3aBHUCUMOCTb CHJIBI TOKA OT HaNPSHKEHUS. bubnuoreka [IOK
45 _
3akon OMa Jyisl ydacTKa Henu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHnas pabora "MccnenoBanue
16 3aBUCUMOCTH CHJIbI TOKA, UIYILIETO Yepe3 1 bubmuorexa [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHus Ha pe3uctope”
47 [TocnenoBarensHOE U MapaUIETBLHOE
COEJIMHEHUS MPOBOIHUKOB
Jlaboparopnas pabota "IIpoBepka mpasuiia
48 CJIOKEHHUSI HAIPSDKEHUM Mpu 1 bubnnoreka [JOK
MOCJIE0BATEILHOM COETMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon”
Jlaboparopnas padota "IIpoBepka mpasuiia
49 IUTSL CUJIBI TOKA IIPH IapajuIeIbHOM 1 Bubmzorexa LIOK
P p ,, https://m.edsoo.ru/ff0aadle
COCIMHEHUH PE3UCTOPOB
50 Pemenue 3a1ay Ha npuMeHeHne 3akoHa Oma bubnunoreka [JOK

U PA3JIMYHOTO COCAUHCHUS IIPOBOAHHUKOB

https://m.edsoo.ru/ff0aaf8a
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51 PaboTta 1 MOIITHOCTB AIEKTPUIECKOTO TOKA. bubmmoreka [JOK
3akoH xoyns-Jlenna https://m.edsoo.ru/ff0ab124|
52 Jlaboparopras padota "Onpenenenrue pabOTHI 1 bubnuorexa [JOK
Y MOIITHOCTH AJIEKTPUYECKOro ToKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUUYECKUE TSN | MOTPEONTEITN
53 AIIEKTpUYECKON dHEpTruu B ObiTy. KopoTkoe bubmorexa [JOK
https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
54 "JnekTpuueckue 3apsapl. 3apsHKeHHBIC Tela U bubnuorexa [JOK
uXx B3auMoaercTus. [locTosHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIECKUHN TOK"
KonTtponpHas padoTa o teme
55 "DnekTpudeckue 3apsapl. 3apsDKeHHBIC Tea U bubnuoreka [IOK
ux B3auMoaercTBus. IlocTosTHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUN TOK"
56 ITocTossHHBIE MarHUTHI, UX B3aUMOJCHCTBHE
57 Ypok-uccnenoanue "N3ydenue noneit 1 bubnuoreka [JOK
MOCTOSIHHBIX MAarHUTORB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe 1nojie. MarauTHoe 1mose 3eMIIu | bubmuorexa [JOK
€ro 3Ha4ycHHUE JUIA )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MaruutHoe nose
59 ANEKTPUYECKOT0 Toka MarHuTHoe 1oJie bubmiorexa LIOK
https://m.edsoo.ru/ff0acld2
KATYIIKH C TOKOM
[IpuMeHeHne SIeKTPOMArHuTOB B TEXHHKE.
60 Jlaboparopnas pabota "M3ydeHue aenicTBUs 0.5 bubmiorexa [IOK
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISl HA MPOBOTHUK C TOKOM
DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.
Hcnonb3oBaHue IEKTPOIBUTATENCH B
. bub6mmoreka [{OK
61 TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE. 6_ orexa IO
" https://m.edsoo.ru/ff0ac86¢
Jlaboparopnas pabota "KoHcTpynpoBaHue u
n3ydeHue paboThl ANeKTpoaBUraTesns”
62 OmnsiTel Dapases. 3aKOH AIEKTPOMArHUTHOM
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naaykuuu. [Ipasuno Jlenna

OnekrporeHepatop. CriocoObl MOTyICHHS

63 AIIEKTPUYECKOW PHEPTUU. DIIEKTPOCTAHIIUH HA 1
B0O300HOBIISIEMBIX HCTOYHHKAX SHEPTUH
64 [ToaroToBka K KOHTPOJBLHOU paboTe MO TEME 1
"DJIEKTpUUECKHE U MAarHUTHBIC SIBJIICHUS"
KonTponsHas pabora no teme bubnuorexa [JOK
65 n " 1 .
DNEeKTPUYECKUE U MATHUTHBIC SIBJICHUS https://m.edsoo.ru/ff0ach14
66 PesepBHblit ypok. Pabota ¢ TekcTamu 1o teme 1 bubnuorexa [JOK
"TenyoBble siBineHUs" https://m.edsoo.ru/ff0acc5e
PesepBubIit ypok. PaboTta ¢ Tekctramu o teme bubnuoreka [IOK
67 " o L 1 .
[TocTOSTHHBIN ANEKTPUUECKUN TOK https://m.edsoo.ru/ff0acdc6
68 PesepBubiit ypok. PaboTta ¢ Tekctramu o teme 1
"MaruuTHble SBICHHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145
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9 KUIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Tema vooKa K i uudposbie
n/a yp Beero O;Tpo.ﬂbﬂble pﬁaKanecmle 0Bpa30oBaATEbHEI
padoThI padoTsI pecypebi
1 Mexanundeckoe aBuxkeHue. MarepuanbHas 1
TOYKa
2 Cucrema orcuera. OTHOCHUTEIILHOCTD 1 bubmmoreka [IOK
MEXaHUYECKOTO ABUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE TPAMOIMHEHOE TBUKEHNE 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NPAMOJIMHEITHOE IBUKEHUE. 1
CpenHssi 1 MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHeNHOE PaBHOYCKOPEHHOE 1 bubnuotexa [JOK
JIBHOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO ABIKEeHUA. ['paduk 1
CKOPOCTH
JlaGopaTtopHnas padorta "OnpeneneHue
7 YCKOpPEHUS Tella MPU PaBHOYCKOPEHHOM 1 1 Egg?;ﬁf:;igﬁ}?m db1s
JIIBUKEHUH 110 HAKJIOHHOM IIocKkocTH" — :
8 CBo0Oopanoe magenue teir. OneiTel [ anunes 1
PaBHOMEpHOE ABIKEHHE TIO OKPYKHOCTH.
N bubmuoreka [JOK
1
9 {/Ir?gg;i Ig;)fggf; obpamerns. uneiinad n https://m.edsoo.ru/ff0ael76
10 LleHTpocTpeMUTenbHOE YCKOPEHHE 1
. bu6mmoreka [JOK
1
11 IIepsblit 3ak0oH HproTona. Bekrop cuibl https:/m.edso0.ru/ff0ac612
12 Bropoii 3akon Herotona. PaBHoaelicTBYO1Ias 1 bubnuorexa [IOK

culia

https://m.edsoo.ru/ff0ae72a



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

bubmuoreka [IOK

13 Tpertunit 3akon Hetotona. Cynepno3uuus Cui https://m. eds0o.ru/ff0ae982
14 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubnuotexa [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyroctu. 3axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amgau o teme «Cuita ympyrocTu
JlabopaTtopHas pabota «OnpeneneHue bubnuotexa [JOK
17 _
YKECTKOCTHU MPYKUHBI https://m.edsoo.ru/ff0aee28
bubmmoreka [{OK
18 Crna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuia TpeHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnas pabdota "OnpeneneHue bubnuoreka [JOK
K03 urmenTa TpeHUs CKOIBKEHUS " https://m.edsoo.ru/ff0af8be
21 Pemrenne 3agay nmo teMme "3akousl HeroToHa. bu6moreka [IOK
Cuna ynpyroctu. Cuna tpesnus” https://m.edsoo.ru/ff0afb8e
29 Cuita TsKeCTH U 3aKOH BCEMHPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO MaACHHS https://m.edsoo.ru/ff0af044
Ypok-koHhepenius "JIBHKeHUE TET BOKPYT
23 rpaBuTaniioHHOTO 1eHTpa (ComHeuHas
cuctema). ["amaktuxu"
24 Pemenne 3aga4 mo teme "Cuma TSDKECTH B bubmuoreka [[OK
3aKOH BCEMHPHOT'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMuueckast ckopocTb. HeBecoMoCTh bubnuoreka [JOK
U NepEerpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOUKH.
AbcomoTHO TBEpIOE Teso. PaBHOBecHe bubnuorexa LIOK
26 . NS :
TBEPAOIO TeNa C 3aKPETVIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpallleHUS
27 MowmeHT cuisl. LieHTp TsokecTn
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Pemrenne 3a1a4 mo reme "MOMEHT CHJIBL.

bubmnoreka [IOK

28 IenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBLHOU paboTe MO TEME
29 "Mi:[xaHquCKoe JIBII/:)KGHI/IG ]gsaHMoI[eﬁCTBI/Ie bubmoreka [IOK
ren" ) https://m.edsoo.ru/ff0b0408
30 KonTtponsHas pabora o Teme "MexaHHUECKOE bubnuorexa [JOK
nBIOKeHne. B3aumoneticteue ten'” https://m.edsoo.ru/ff0b06ec
Nmmnynbe Tena. UMmynbe cuitbl. 3aKoH
31 copoHeHm I/IMH}’J‘IBZ& VYipyroe u Heynpyroe bubmorexa [JOK
N ’ https://m.edsoo.ru/ff0b07fa
B3aMMO/ICHCTBHE
30 Pemenue 3agad mo teme "3akoH coxpaHeHUs bubnuoreka [JOK
nMmynbca' https://m.edsoo.ru/ff0b096¢c
33 Ypoxk-koupepennus "PeakTuBHOE IBHKEHHUE B
NPUPOJIE U TEXHUKE"
bu6moreka [IOK
34 Mexanuveckasi paboTa 1 MOIITHOCTh https://m. edsoo.ru/ff0b0as4
35 PaboTa cuibl TSHKECTH, CHITBI YIIPYTOCTH U bubnuoreka [JOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «Omnpenenenne padoThI
36 CHWJIBI TPEHUS IPU PABHOMEPHOM JABM)KEHUU
TeJIa M0 TOPU30HTAIBHOMN MOBEPXHOCTH
37 Cs3b sHepruu u padoThl. [loTeHnanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KHHETUYECKOI SHEPriuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpAaHEHUS SHEPTUU B MEXaHUKE
40 JIaGopatopHas pabota «/3ydeHne 3akoHa bubnuoreka [IOK
COXpaHEHUs SHEPT UMW https://m.edsoo.ru/ffOb12fe
a1 KonebarenbHoe ABMIKEHHE U €TO bu6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KonedaHus. BeiHy X 1eHHBIC bubnuoreka [JOK

koJieOanus. Pe3onanc

https://m.edsoo.ru/ff0b20f0
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43

MareMaTnuecKkuii U NpyKMHHBIM MAsITHUKH

44

Vpoxk-uccnenoBanue «3aBUCUMOCTb IIEPUOJA
KOJIe0aHUH OT )KECTKOCTH MPYKHHBI H MACChI

rpy3a»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue sHEPrun P MEXaHUYECKUX
KOJIEOAHUAX

46

JlabopaTtopHas pabota «OnpeneneHue
4acTOTHI U IEPUOJA KOJIEOaHUN IPYKUHHOTO
MasiTHUKa»

bubmmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH MTepHo/ia KoJieObaHuii rpys3a,
MIOJIBEIIEHHOTO K HUTH, OT MacChl TPy3a»

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

48

Mexannuyeckue BoiHEL. CBOMCTBA
MexaHu4ecKuX BOJH. [IpogosbHbIC 1
HonepeqHHe BOJIHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koHpepeHnius "MexaHnuecKre BOJHbBI B
TBEPAOM Tene. CelicMuyecKue BOJTHBI"

50

3ByK. PacnipocTpanenue u oTpakeHue 3ByKa

51

Ypok-uccnenopanue "Habmronenue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC

53

Ypoxk-koHdepenus "YabTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJBHON paboTe MO Teme
"3akoHbI coxpaHeHus. MexaHnuueckue
KoJieOaHusl U BOJHBI"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponsHas pabota o Teme "3aKoHsl
coxpaHeHHs. MexaHndeckue KoyuebaHus u
BOJIHBI"

56

QHGKTpOMaFHI/ITHOC IIOJIC. 9JICKTpOMaFHI/ITHBIC

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe
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BOJIHbI

o7 CBolicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpox-koudepenuus "llkana
bubnuorexa [JOK
58 JJIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBanme https://m.e dsoc]J_Iru IF0b2Fe6
AJIEKTPOMATrHUTHBIX BOJIH JUIsl COTOBOM CBS3H" — :
VYpok-uccnenosanue "M3yueHnne cBOCTB
bubnuorexa [JOK
59 AJIEKTPOMATrHUTHBIX BOJIH C TIOMOTIIBIO _ 1
MOGHITBHOTO TeTeoHa" https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3a1a4y Ha onpe/ie/IeHUE YacTOTHI U
JUTMHBI 3JICKTPOMArHUTHOM BOJTHBI
61 DJleKTpoMarHuTHas npupoa ceera. CKopocTh bubnuoreka [JOK
cBeTa. BoHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hctounuku ceta. [Ipsamonnneitnoe
bubnuotexa [JOK
62 pacnpocTpanenue ceera. 3atMenus CoJIHIa 1 : 1
Tysst https://m.edsoo.ru/ff0b3658
3aKOH OTpaKeHMS CBeTa. 3epkana. Pemenue
bubmuorexa [JOK
63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPAKCHHUS : 1
cBeTa https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHUS bubnuoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.
bubnuoreka [JOK
65 Hcnonp30BaHuEe MOTHOTO BHYTPEHHETO https://m.e dsogru I 0b3c5e
OTPaKCHHUS B ONITHYECKUX CBETOBOJAX T '
JlaboparopHas padota "MccrnenoBanue
66 3aBUCHUMOCTH YTJIa IPETOMIICHUSI CBETOBOTO
Ty4a OT yIJia MajeHus Ha TpaHule "BO3IyX-
crexsio""
VYpoxk-koHpepenuus "HcnoabzoBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [JOK
68 JInnzel. OnTHyeckas cujia JUH3BI 1

https://m.edsoo.ru/ff0b3f2¢c
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bubmuoreka [IOK

69 [TocTpoenue n300pakeHUH B TNH3AX https://m.edsoo.ru/ffob44da
JlabopatopHnas pabora "Onpeznenenue
70 (bOKyEHOFI(; pacETos{Hm[ " oll)ITiquKOﬁ CHITBI bubmorexa [JOK
o " https://m.edsoo.ru/ff0b4206
coOMparoNIei TUH3BI
71 VYpox-koupepenuus "OnTHUECKUE TUH3OBEIE bubnuorexa [JOK
npudops!" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmnorexa [JOK
) https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepennus "ledpexts! 3penus. Kak
COXPaHUTH 3peHue"
Paznoxxenue 6enoro cseta B criekTp. ONbITHI
74 Herorona. Crnoxenue CHCKTpaJ'IBHTI}I)X [IBETOB bubumorexa LIOK
: ’ https://m.edsoo.ru/ff0cOf4c
Jucnepcus ceera
JlabopaTtopnas pabota "ONBITHI 11O
75 Pa3oKEeHUIo OEeoro CBeTa B CIEKTP U bubnuorexa LIOK
BOCHPUSATHUIO I[BETA MPEAMETOB MIPH UX https://m.edsoo.ru/ff0cOe2a
HaOIIOZICHUH Yepe3 IIBETOBbIC (GUIHTPHI"
76 VYpok-npaktukym "BosiHOBEIE CBOWCTBA CBETA:!
nucnepcusi, tHTepdepeHuus u qudpaxuus"
77 OmnbiTel Pe3epdopaa u mianeTapHast MOJIETb bubnuoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens aroma bopa
79 Hcnyckanue U MOTOIIEHUE CBETa aTOMOM. bubnuoreka [JOK
KBantsl. JIuHeiyaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmoqeHue ciekTpoB bubnuoreka [JOK
WCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmorexa LIOK
! a1 https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOTO sipa. HykinoHHas Mojens bubmorexa LIOK
P Apa. By a https://m.edsoo.ru/ff0c18ac
83 PannoaktusHble npeBpamienus. M30Tomnsl bubnuorexa [IOK



https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

https://m.edsoo.ru/ff0clal4d

Pemenue 3amaq mo reme: "PagnoakTUBHBIE

bubmnoreka [IOK

84
npespaueHus" https://m.edsoo.ru/ff0clb4da

85 [Tepuon nomypacmana

86 Ypok-koHpepenmus "PagnoakTuBHbIC bubnuotexa [JOK
W3JIYYCHHS B IPUPOJIE, MEAUITMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiyy. 3aKOHbI COXpaHEHUs bubnuorexa [JOK
3apsJOBOTO U MaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBSI3u aTOMHBIX sifiep. CBsI3b MacChl U bubmmoreka [IOK
SHEPIUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amaq mo teme "SnepHbie peakiun"

90 Peakuuu cunresa u nenenus siaep. IcTounnku bu6moreka [IOK
sHepruu CoJIHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypoxk-koudepenuus "SAnepHas sHEpPreTUKA.

91 JleficTBUSI paTMOAKTUBHBIX U3TyIEeHUN Ha
YKUBBIE€ OpPTraHU3MbI"

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

92 "DNeKTpOMarHUTHOE TOJIE. bubnuoreka [JOK
DJIEKTpOMarHuTHbIE BOJIHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS "

KonTponsHas pabota o teme
93 "DIeKTpOMarHUTHOE TOJIE.
DneKTpOMarHUTHbBIE BOJHBL. KBaHTOBBIE
sIBJICHUS "
[ToBTOpenue, 0606menue. JlabopatopHsie bubnuoreka [JOK

94 6 n L " h .
paboTsl 0 Kypcy "B3anmoneiicTBue ten ttps://m.edsoo.ru/ff0c245a
ITosTOpenue, 060061cHNE. Pemenne

95 acquI;){LIx u Ka‘{eCI”J[lBeHHBIX 3a/1a4 1Mo TeMe bubmorexa LIOK
}? N A https://m.edsoo.ru/ff0c2572

TeruroBbIe MPOLECCHI
[ToBTOopenue, o0o6meHue. Pemmenue
P H bubnunoreka [JOK
96 pacueTHBIX U KAYeCTBEHHBIX 3a]1a4 110 TeMe

"KIIJI TerioBeIX aBurarencii”

https://m.edsoo.ru/ff0c2a22
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[ToBTOpenue, o6o0menue. Pemenne

97 pacUeTHBIX ¥ KAYECTBEHHBIX 33]1a4 110 TEME 1 bubmorexa [JOK
" " https://m.edsoo.ru/ff0c2b30
KII/] snexTpoycTaHOBOK
98 [ToBTOpenue, 0606menue. JlabopaTtopHbie 1 1 bubmmoreka [JOK
paboTsl 1o Kypcy "CBeroBbie siBiIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o0menue. Pabora ¢ Tekcramu bubnuorexa [JOK
99 n " 1 .
10 TeMe ""3aKOHBI COXpaHEHUsI B MEXaHUKE https://m.edsoo.ru/ffOc2d6a
100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnuorexa [JOK
o reme "Konebanus u BoJIHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. PaboTa ¢ Tekctamu 1 bubnuorexa [JOK
o Teme "CBeToBbIE SIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o6menue. Pabora ¢ Tekcramu 1
o Teme "KBaHntoBas u snepHas ¢puszuka'
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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