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MHOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH M TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toMm (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «Dusukar.

[Iporpamma 1o ¢u3MKe HAa YpPOBHE OCHOBHOIO 00IIero o00pa3oBaHMs
COCTaBJICHa HAa OCHOBE MOJIOKEHUH U TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl, NMPEJCTaBICHHBIX B
OI'OC 00O, a takxke ¢ yueToM (enepanbHO paboueil mporpaMmMbl BOCIIUTAHUS U
KOHIENIMHU MTPernojaBanus yueOHoro npeamera « Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHue
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYaIOIIMXCS W OPraHU3aldi0 HU3y4YeHUs
¢u3MKu Ha NESITeNTbHOCTHOW OCHOBE. B mporpamme mo (¢u3uke yUUTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpeamera B peanusaruu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs, a TaKKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusI.

[Iporpamma no (usuke ycTaHaBIMBAET pacmpeeieHre yueOHOro MaTepraia
1o rogaMm o0y4yeHus (1o Kiaccam), MpeasiaracT MPUMEPHYIO MOCIIe0BATEIHLHOCTD
U3Y4YEHHUS] TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS MPEIMETHOIO COIAEPKAHHS U
yueTe BO3PaCTHBIX OCOOCHHOCTEH 00yJarouxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIIM YYUTENIO B CO3/IaHUU paboyeil mporpamMmsl 1o yueOHOMY MpPEAMETY.

®dusuka SBISIETCS CUCTEMOOOPA3YIONUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, MOCKOJIbKY (HU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB U
SBICHUH, W3ydyaeMbIX XUMHEH, OuWoorued, acrpoHOMHUEH H (PU3HUICCKOU

reorpadueii, BHOCMUT BKJIaJ B €CTECTBEHHOHAYYHYIO) KapTUHY  MHpa,



MpefocTaBisieT HauOosee SCHbIe O00pa3lbl MPUMEHEHHS HAay4yHOTO MeEToja
MO3HAHUS, TO €CTh CIIOCO0a MOTYyUYEeHHS JOCTOBEPHBIX 3HAHUI O MUDE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOro oO0pa3oBaHUS B CTPYKTYype OOIIEro
o0pa3oBaHusl COCTOUT B (POPMHPOBAHUM ECTECTBEHHOHAYYHON T'PAMOTHOCTH H
MHTEpeca K HayKe y 00y4aroluxcs.

N3yuenne ¢usuku Ha 0a30BOM YypOBHE IMperoiaraet OBJaJCHUE
CICAYIOMMUMHU KOMIIETCHTHOCTSIMU, XapaKTEPU3YIOIMIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

® Hay4HO OOBSCHSATH SBJICHMS,

® OIICHUBATh U MMOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIC/IOBAHMS;

® UHTEPNPETUPOBAThH JIAHHBIC W HCIIOJB30BaTh HAy4YHBIE JOKA3aTeJIbCTBA

JUTSL TIOJTYYCHUST BBIBOJIOBY.

lenu wusyuenus QuU3MKK HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
ONpeJieieHbl B KOHIEMNIMU TpernojaBaHus ydeOHoro mnpeamera «Dusuka» B
oOpa3oBaTeinbHBIX opranuzanusx Poccuiickoit ®enepamuu, pearusyromux
OCHOBHBIE 00111e00pa3oBaTeIbHbIE MPOTPAMMBI.

Henu uzydenus GU3MKM:

o npuoOpeTeHne MHTEpeca W CTPEMJICHUS OOYYalOlUXCs K HAYyYHOMY
W3YYCHHUIO TPUPOJIbI, PA3BUTHE WX HHTEJUICKTYaJbHBIX ¥  TBOPYECKUX
CIIOCOOHOCTEI];

o pa3BUTHE TPEACTABICHUM O HAy4YHOM METOJE€ TO3HAHUSA U
(dbopMHUpOBaHUE UCCIETIOBATEIHCKOTO OTHOIIECHHUS K OKPY KAIOIINM SIBJICHUSIM;

o dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUSI KaK pe3ysibTaTa H3yueHUS
OCHOB CTPOCHHSI MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

o dbopMHupoOBaHUE TIPEACTABICHUNA O POJIU (DU3UKH JIST PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJOTHH;

. pa3BUTHE TMPEJCTABICHWH O BO3MOXKHBIX cdepax Oymymiei
MpoheCCHOHAIBHON  IEATEebHOCTH, CBA3aHHOM C (U3UKOM, MOATOTOBKA K

nanbHeneMy oOy4eHHUI0 B ’TOM HaIlpaBJICHUH.



JlocTrkeHue 3TUX Uedeidl mporpamMmbl 10 (U3MKE HA YPOBHE OCHOBHOIO
o01iero oOpa3oBaHusl 00ECIIEUMBACTCS PEIICHUEM CIEIYIONIUX 3a/1ay:

o OpUOOpEeTeHHEe 3HAHUKW O JUCKPETHOM CTPOEHUM BEUIECTBA, O
MEXaHUYECKUX, TIJIOBBIX, JJICKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SBIICHUSX;

o OpUOOPETEeHHE YMEHUN ONMUCHIBATh U OOBSCHATDh (PU3NUECKUE SBICHUS
C UCIOJIb30BAaHUEM MOJYUYEHHBIX 3HAaHUM;

o OCBOCHHME METOJIOB PEIICHUs MPOCTEUIINX PACUETHBIX 3a7ad C
UCIIOJIb30BAHUEM bu3nuecKnx MoOjIeTIeH, TBOPUYECKHUX u
NPAKTUKOOPUEHTUPOBAHHBIX 3a]1ay;

o pa3BUTHE YMEHHUM HAOIIOMAaTh NPUPOJHBIC SIBICHHUS W BBITIOJHSITH
OMBITHI, JIA0OpaTOpHbIE pabOThl U JKCIEPUMEHTAIbHBIE MCCIEIOBAHUSA C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

o OCBOGHHME TMpueMoB paboTel ¢ uH(poOpmanuedn  (HU3MIECKOrOo
collepKaHMsl, BKIIOYas HHQPOPMALUIO O COBPEMEHHBIX JIOCTHXKCHHSIX (PU3UKH,
aHaJIM3 U KPUTHYECKOE OllEHWBaHKME UH(OpMaLnK;

o 3HAKOMCTBO cO chepamMu MpOPECCHOHATBHON  AESTEIBLHOCTH,
CBS3aHHBIMH C (PU3HUKOM, U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha
JTOCTKEHUAX (PU3HMUECKON HAYKH.

OO611ee Ynco YacoB, pEKOMEHIOBAHHBIX Il M3y4YeHUs! (U3UKH HAa 6a30BOM
ypoBHe, — 238 "acoB: B 7 kiacce — 68 dacoB (2 yaca B Hejeln), B 8 kiiacce — 68
yacoB (2 yaca B Heziento), B 9 knacce — 102 yaca (3 yaca B HeZleo).

[Ipennaraemsiii B mporpamMmMe 1o (GU3HMKE MEepeUeHb JTab0paTOpHBIX padboT H
OTIBITOB SIBJISIETCS PEKOMEHIATEIbHBIM, YUUTEIh JIETACT BHIOOp TIPH MPOBEICHUH
7a00paTOpHBIX padOT M ONBITOB C YYE€TOM WHIUBUAYAJIbHBIX OCOOEHHOCTEH
0oOy4Jarommxcs, CIHUCKa IKCIEPUMEHTANBHBIX 3aJaHWi, MpeajiaraeMbIX B paMKax

OCHOBHOI'O I'OCYAapCTBCHHOI'O 3K3aMCHa I10 (1)I/I?>I/IK€.



COJAEP KAHUE OBYUYEHUSA
7 KIIACC
®u3nka u e€ pojib B NO3HAHUU OKPYKAKIIET0 MUpA.

®usuka — Hayka o npupoze. SBneHus npuponsl. dusznueckue sBICHUSA:
MEXaHUYECKHUE, TEIIOBbIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BennuyuH. Dusmyeckue
npuOopsl. [lorpemnocts u3mMepennii MexxayHapoiHasi ciCTeMa €IMHUIL.

Kak ¢usuka u japyrue ecrTecTBEHHblE HAyKM H3Y4alOT MPUPONY.
EctecTBeHHOHAYUYHBIM METOJ] TNO3HAHUS: HAOMIOJEHHWE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaemMoro gBienus. Onucanue GU3NIecKUX SBICHUN C TOMOIIBI0 MOJIENeH

Jemoncmpayuu.

1. Mexanuueckue, TEIUJIOBbIE, DJIEKTPUUYECKHUE, MAarHUTHBIE, CBETOBbBIE
SIBJICHUSL.

2. ®Ousnueckre TpuOOPHI U TpOolEaypa MPSMbIX U3MEPEHUN aHAOTOBBIM U
1T POBBIM TPHUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. Ompenenenue 1EHbI I€TEHUS ITKAJIbl U3MEPUTETHLHOTO pUOOpA.

2. VI3aMepeHue pacCTOSHUM.

3. H3mepenne o0bEMa KUIKOCTH M TBEPAOTO Tea.

4. OnpexneneHue pa3MepoB MaJIbIX TEJL.

5. M3mepenne Ttemmeparypbl IMPU MOMOLIM >KHIKOCTHOIO TEPMOMETpA MU
JNaTYMKa TeMIEPaTyphl.

6. IlpoBeneHue uccieAOBaHUs MO MPOBEPKE THUIIOTE3bI: JAIbHOCTh MOJIETA
IIapuKa, MyIEHHOTO TOPU30HTAIbHO, TeM OoJiblIe, 4eM OOJIbIe BhICOTa
mycKa.

IlepBoHavyanbHBIEC CBeACHNSI O CTPOCHMHU BellecTBA.
Crtpoenue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OImbITHI,

AOKa3bIBAIOIMKE TUCKPCTHOC CTPOCHUC BCIICCTBA.



JIBm>kenne dactuil BemecTBa. CBSI3b CKOPOCTH JBMIXKEHHMS YACTHUI[ C
Temreparypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumonelicTBue YacTHIl
BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPABIX
(kpucTamindeckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSHHUSX M MX aTOMHOMOJIEKYJISIDHBIM CcTpoeHueM. OCoOEHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI.

Jemoncmpayuu.

1. HaGmonenre OpOyHOBCKOTO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmonenue  siBJICHUN,  OOBSACHSIONIUXCS  MPUTHKCHUEM WU

OTTaJIKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padomut u onvimot.

1. Ouenka pguamerpa aromMa METOAOM psOB (C  HCIOJB30BAaHUEM

dboTorpadmii).

2. OnbITHI 110 HAOJIOJIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO IEUCTBUS CHIJI MOJIEKYJIIPHOTO PUTSHKCHHUS.

JIBuKeHMe M B3aUMOAeiCTBHE TeJl.

MexaHnnueckoe IBUKEHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBHUIKECHHE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM JIBH)KEHUHU. PacdeT myTu u
BPEMEHU JIBUKECHUS.

SBrneHue wHepUUU. 3aKOH HMHEPIMU. B3auMojeilcTBHe Tesl Kak MNpUYMHA
W3MEHEHUs CKOPOCTHM [JBWXEHHMS Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBSI3b MJIOTHOCTA C KOJWYECTBOM MOJIEKYJI B €IMHUIE
o0bema BeIecTBa.

Cuiia Kak XapakTepucTuKa B3aumojaeicTBus Tei. Cuiia ynpyrocTd W 3aKOH
I'yka. 3Mepenue cuiibl ¢ TOMOUIBIO IMHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA

TskecTr. Chlia TSHKECTH Ha Ipyrux maHerax. Bec tena. HesecomocTs. CroxeHune



CWJI, HAPABJIIEHHBIX IO OAHOM mpsmoil. PaBHoxelcTByromas cui. Cuia TpeHus.
TpeHue CKOIbXKEHUS U TPeHHUE MOKOs. TpeHue B MPUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHune MeXaHUYECKOTO ABUKEHUS Tella.
2. VI3MepeHue CKOpOCTU MPSAMOJIUHEHHOTO JBUKECHHUS.
3. HaGmrogenue siBjeHUSI HHEPIIUH.
4. HabGnroneHve U3MEHEHHS! CKOPOCTH TIPU B3aUMOJICHCTBUH TEJL.
5. CpaBHeHHE Macc MO B3aUMOJICUCTBHIO TEJL.
6. CioxeHue cuil, HallpaBICHHBIX MO OJAHOU MPSMOM.
Jlabopamopnuie padbomot u onvimot.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBIXKCHUS (IIapvKa B YKUJKOCTH,
MOJIEINN DIIEKTPUUYECKOr0 aBTOMOOUIIS U TaK Jiajee).

2. OrmpezeneHue CpeaHEH CKOPOCTU CKOJBKEHHsS OpycKa WM IIapuKa o
HAKJIOHHOM IMJIOCKOCTH.

3. Ompenenenue MIOTHOCTUA TBEPAOTO TeNA.

4. OmnbIThl, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh pacTskeHus (nedopmariimn)
NPYKUHBI OT IPWIOKEHHOW CHIIBI.

5. OnpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTbh CHJIBI TPEHHS CKOJIBKEHHS OT
BEca TeJla U XapakTepa CONPUKACAIOIUXCS TOBEPXHOCTEN.

JlaBiaeHne TBEPABIX TeJl, *KUAKOCTEH U ra3os.

JlaBnenue. CriocoObl YMEHBIIEHUSI U yBEIUYEHUs AaBieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJICHHS Ta3za OT o0bema, Temmeparypsl. [lepemada maBieHus
TBEPAbIMU TEJIAMHU, KUAKOCTAMH U razamu. 3akoH llackana. ITneBmaTmueckue
MalllUHbl. 3aBUCUMOCTb JABJIEHUSA XUJIKOCTH OT TriayOuHbl. ['mapocTaTuyeckuit
napagokc. Coobmaromuecs: cocyibl. [ ' napaBnnyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuuuHBI CylecTBOBaHHS
BO3ymHON 00o0mouku 3emau. OmbiT Toppuuemnmu. M3mepenue atMmochepHOTo
JaBlIeHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.

[TpubGops! 1151 U3MEpeHus: aTMOC(EPHOTro TaBJICHHUS.



JlencTBue )XUAKOCTU U Tra3a Ha MOTPYKEHHOE B HUX TENO. BrITankuparomas

(apxumenoBa) cuna. 3akoH Apxumena. IlnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.

1
2
3
4.
5
6

3aBUCHMOCTD JIaBJIIEHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenava naBineHUs KUIKOCTHIO U Fa30M.

Coobmiaromuecst COCYIbl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBus aTMOCPEPHOTO TaBICHUS.

3aBUCUMOCTb BBITAJIKMBAIOIIEH CUJIBI OT 00BbEMA MOTPYKEHHOM YaCTH
TeJa U INIOTHOCTU KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEHN CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
YcioBue IU1aBaHMs TeEJl: IJIABAaHUE WM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU

OT COOTHOILICHUS IIJIOTHOCTEH Teia 1 KHUAKOCTH.

Jlabopamopnuie padbomot u onvimot.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHON B
YKUAJIKOCTb YaCTH Tela.

Onpenenenue  BBHITAJIKUBAKOIIEH  CWIbL, JIEUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMUBAIOIICH CUIIbI, JEUCTBYIOIIECH Ha TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BbEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

KoncTtpyupoBanne apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKH U

OIpeAEIICHUE €€ TPY30NOABEMHOCTH.

Pa6oTa u MOIIIHOCTH. DHEPrHs.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHue mpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3o50Toe mpaBuwiIo» MexaHukH. KoapduimeHnt mnose3Horo AedcTBUs (nanee —
KIIJl) npocteix MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckass W NOTEHUUMAIbHAs DJHEPIUs.
IIpeBpamienne 0THOTO BHUJIa MEXAaHUYECKOW IHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnuvie padbomot u onvimot.

1. Onpenenenue pabOThl CUIIBI TPEHUS NIPU PABHOMEPHOM JBM)KCHHM TeJa

110 TOPU30HTAJIbHON ITOBEPXHOCTH.
2. UccnenoBanue ycioBHil paBHOBECHS phluara.
3. Msmepenune KII/] HakIOHHOM MJIOCKOCTH.

4, HSY‘IGHI/IQ 3dKOHa COXPAaHCHUA MEXaHUYECKOM OHCPI'UN.

8 KJIACC
TenjioBbIe ABJICHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mogaenun TBEPAOro, >KHUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucramnmueckne n amopdusie tena. OObsiICHEHHE CBOWCTB ra3oB, KUIKOCTEH H
TBEPABIX TEJI HA OCHOBE TOJOKEHHH MOJIEKYJIIPHO-KUHETUUYECKON TEOPHUHU.
CmaunBaHue U KaMWUISIPHBIC sIBJICHUA. TemIoBoe pacIupeHHe U CKaThe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBHUXKCHUS
gactull. BHyTpeHHsisi sHeprus. CrnocoObl W3MEHEHHS BHYTPCHHEH JSHEPIrHu:
Teronepeaada u COBEPIIICHUE paboTHL. Bunagsr TeTJIoNepeaun:
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYYECHHE.

KomnaecTBO TemnoThl. YenbHas TEIIOEMKOCTL BellecTBa. TemiooOMeH U

TCILIOBOC  PAaBHOBCCHC. YPaBHeHHe TEIJIOBOTO  OajiaHca. I[InaBnenue wu



OTBEPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIJIOTA ILJIABJICHMUS.
[TapooOpa3zoBanue u koHnaeHcanus. Mcnmapenue. Kunenue. VYjaenpHas TermioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHUS OT aTMOC(EepHOro
JABJICHUS.

BnaxuocTs Bo3yxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTA CTOPAHUS.

[Tpuniunel padotel TerioBbix nBuratened KIIJ[ TtemmoBoro aBuratesns.
TennoBele IBUTATENN U 3aLMTa OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHHUs U MPEBPAIICHHS YHEPTUHU B TEIIOBBIX MPOLECCaX.

Jemoncmpayuu.

1. HaGmonenre OpOyHOBCKOTO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmronenue siBlIeHUN CMauyrMBaHUS U KAaTUJUBSIPHBIX SIBIICHHM.

4. HaOmroneHue TenioBOro paciiupeHus Ted.

5. M3meHenue namieHus rasza Mpu U3MEHEHHH O0BbEMA W HArpeBaHUM WIIU

OXJIaXKIECHUU.

6. [IpaBuna uaMepeHus: TeMIepaTyphbl.

/. Bunpl Temionepeaayu.

8. OxJaxkJieHre MpHU COBEPIICHUH PaOOTHI.

9. Harpepanue nipu coBepIIeHUH paOOTHl BHCITHUMH CHJIAMHU.

10.CpaBHeHHE TEMIIOEMKOCTEHN pa3InYHbIX BEIIECTB.

11.Hab6mroneHre KuTteHusl.

12.HabnroneHne mocTOsTHCTBA TEMIIEPATYPHI MPH TUTABJICHUH.

13.Moenu TEenI0BbIX IBUTaTEIEH.

Jlabopamopnwie padbomot u onvimot.

1. OnbITBl IO OOHAPYKEHUIO MEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.

2. OTBITHI TTO BRIPANTUBAHUIO KPUCTAIIJIOB TIOBAPEHHOMW COJIM MJIM caxapa.

3. OmbITEI IO HAONIOACHUIO TEIUIOBOTO PACUIUPEHHS Ta30B, KUIKOCTEH H

TBEPABIX TEI.



4. OmpepneneHue JaBlIeHUs BO3yXa B OaJIOHE HITTPUIIA.

5. OnpIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh JaBJICHHS BO3AyXa OT €ro

00b€Ma U HArpeBaHUs WIN OXJIAXKCHUS.

6. IlpoBepka rumnoTe3bl JIMHEHHON 3aBUCUMOCTH JUTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
/. HabGmronenue W3MEHEHHUS BHYTPEHHEH OJHEpPruM Tejla B pe3yibTaTe
TeIIonepe1auu U paboThl BHEIITHUX CHIIL.

8. HccnenoBanue sBJICHHUS TEIJIOOOMEHA MNPH CMENIMBAHUM XOJIOJHOU U

ropst4ei BOJBI.

9. OmnpeneneHrie  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  Mpu

TEMJI000MEHE C HArPEThIM METATUYECKUM ITATTUHIPOM.

10.Omnpenenenue yaenbHON TEIUIOEMKOCTH BEIIIECTRA.

11.UccnenoBanue mpoiiecca UCrapeHus.

12.0Omnpenenenre OTHOCUTEIBHOM BIa)KHOCTH BO3yXa.

13.0Omnpenenenre yneabHOM TEIUIOTH IJIaBICHUS JIb/A.

JJIeKTpUYeCKHe U MATHUTHBIE SIBJICHHUS.

Onektpuzauust Ten. [[Ba ponxa snekTpuyeckux 3apsanoB. BzammopelictBue
3apspKeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBHS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUSA MEXLY TEIaMu).

Onektpuueckoe mnoie. Hanpssk€HHOCTh 3ieKkTpudeckoro mnofs. IlpuHnun
CYNEpPHO3ULUHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApPHBIN AIEKTPUUECKUN 3apsi.
Crpoenue aroma. [IpoBOOHUKM ¥  AWDIIEKTPUKH. 3aKOH  COXPaHEHUS
AJEKTPUYECKOT0 3apsa.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
HNcTouHMKM TOCTOSHHOTO TOKa. JIeMCTBHUS DIEKTPUYECKOTO TOKa (TEIIoBoOe,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KUJKOCTAX U razax.

Onektpuueckas nenb. Cuina  TOKa.  DJIEKTPUYECKOE  HANPSHKEHUE.

ConpoTuBiieHHE MPOBOJHMKA. YJIEJIBHOE CONPOTUBJICHUE BellecTBa. 3akoH Oma



s ydactka unenu.  [locnepgoBaTenpHOE W IApajuIeNIbHOE  COCOUMHEHHE
ITPOBOTHUKOB.

Pabota ® MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jlxoynsa—Jlenua.
DNeKTpUuYecKue enu U NOTPEOUTENH NEKTpUUecKoi aHeprun B 0biTy. KopoTkoe
3aMbIKaHHE.

[TocTtossHHblE ~ MarHuThl.  B3auMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE nosie 3eMJIM U €r0 3HAYEHUE JJIs KU3HU Ha 3eMIle.
Oneir  Opcrena. MarHuTHoe 1OJd€  DJIEKTPUYECKOro Toka. IIpumeHeHue
AJIEKTPOMArHuTOB B TEXHUKE. [[eliCTBME MAarHUTHOIO MOJISI HA POBOJHUK C TOKOM.
DNEeKTpOABUraTelb MOCTOSIHHOTO TOKa. Mcmonab30BaHWE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apanes. SBnaeHue snekTpoMarHuTHON MHAYKUuK. [IpaBuno Jlenua.
DneKTporeHepaTop. CrniocoOb1 NOJyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX HCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

DneKkTpu3anus Tell.

JIBa pojia 3JIEKTPUYECKUX 3aps10B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHUS ANEKTPUUECKHUX 3apsiA0B.

[IpoBOAHUKH M TUDIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.

VCTOYHUKH TOCTOIHHOTO TOKA.
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JIelcTBUA 3IIEKTPUUYECKOTO TOKA.

10.DneKTpUYeCKUid TOK B KUIKOCTH.

11.T"a30Bblii pa3psia.

12.3mepenne cuiibl TOKa aMIIEPMETPOM.

13.M3mepenne dIeKTPUIEeCKOT0 HAMPSKEHUS BOTBTMETPOM.

14.Peoctar u Mara3uH CONpOTUBIICHUH.



15.B3auMoieiicTBUE TOCTOSTHHBIX MATHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTHU PA3AEICHHS MOJIOCOB MarHUTAa.

17.MonenupoBaHu€ MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

18.0OmnbIT DpcTena.

19.MaruuTtHoOe 1noJje Toka. DIEKTPOMArHHUT.

20. [leficTBME MarHUTHOT'O MOJISI HA TIPOBOJAHUK C TOKOM.

21.2neKTpoABUTaTENb MOCTOSHHOIO TOKA.

ZZ.HCCHGHOBaHI/Ie SABJICHUA BJIGKTpOMaFHI/ITHOﬁ WHAYKIIUN.

23.0mnbiThl Dapajes.

24.3aBHCUMOCTD HaIllpaBJICHUA HWHIAYKIIMOHHOI'O TOKa OT YCJIOBI/Iﬁ €ro

BO3HHUKHOBCHHMUA.

25.271eKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.
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OnpiThl MO HAONIONECHUIO DJEKTPU3ALMK Tel WHIAYKUWEH U Tpu
CONPUKOCHOBEHHH.

UccnenoBanne JeWCTBHUS DSJIEKTPUUECKOTO TOJISI HAa TPOBOJHUKU H
TUAJIEKTPUKH.

COopka u mpoBepka pabOThI AJIEKTPUIECKOM IIETH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHUe CHIIbI TOKA.

N3mepenue u peryampoBaHUe HAMPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHKA OT €ro JUIMHBI, IUIOMIAAM TMOMEPEUYHOrO
CEUYEHUs U MaTepHaa.

IIpoBepka mpaBuiia CHOXKEHUS HANPSKEHUM MpPU TOCIEI0BATEIIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna IJsi CWIbl TOKa MPU MAPAJIICIBHOM COEIUHEHUU

PE3UCTOPOB.



10.Onpenenenue pabOThI SIEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PEIUCTOP.

11.0mnpeneneHre MOIIHOCTH  3JEKTPUYECKOIO TOKa, BBIACISIEMOM Ha
pe3ucTope.

12.UccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO 4epe3 JaMIOYKy, OT
HaIIpsKEHUS Ha HEW.

13.0Onpenenenue KIIJ[ narpeBaTesns.

14.UccnenoBanrie MarHUTHOTO B3aUMOJICHCTBUS MMOCTOSTHHBIX MarHUTOB.

15.3ydyeHne MarHuTHOTO TMOJS  TOCTOSSHHBIX ~ MAarHuTOB TPU  HUX
00bEeIMHEHUU U Pa3/ICICHUU.

16.UccnenoBanue nedcTBUS SJIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17.00bIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTYIIKM C TOKOM W MarHuTa OT CWJIbl TOKa W HalpaBJICHWs TOKa B
KaTyIIKe.

18.M3yuyenue necTBUsI MAarHUTHOTO OJISI HA TIPOBOJIHUK C TOKOM.

19.KoHcTpyupoBaHue U U3y4eHHe padoThl JJIEKTPOABUTATEIIS.

20.13mepenue KII/] anexkrpoaBuraTeIbHON yCTaHOBKH.

21.0mbITBl IO  MCCIEOBAHUIO SIBJICHUS OSJIEKTPOMATHUTHON WHIYKIIWU:
UCCJIEOBAaHNE W3MEHEHUW 3HAYEHUS W HANpPABICHUS HWHAYKIHUOHHOIO

TOKa.

9 KJIACC
MexaHu4yeckue siBJIeHHUS.

Mexanuyeckoe JBWXeHHE. MarepuanbHas Touka. CucrtemMa OTCUéTa.
OTHOCHUTEIBLHOCTh MEXaHUYECKOTO0 JBHKCHHUsA. PaBHOMEpHOE MPSMOJUHEHHOE
nBkeHrue. HepaBHOMepHOe mpsiMOJiMHEHOE ABMKeHHE. CpeHsIss U MTHOBEHHAs
CKOPOCTbH TeJia IPU HEPABHOMEPHOM JIBHXKEHHUHU.

Yckopenne. PaBHOyckopeHHOE TMpsMOJUHEHHOe nBmkeHHEe. CBOOOIHOE

nagenue. OneITe! [ ammies.



PaBHOMepHOE ABMXKEHHE N0 OKpY>KHOCTH. Ilepron m wactora oOpamieHus.
JlunerniHas u yrioBas CKOpocTH. LIeHTpoCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3axkoH HeroTtona. Bropoit 3akoH HeroroHa. Tperuit 3akoH HproTroHa.
[TpuHIMII CyNepno3uLUYU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusia TpeHHs: CHJIa TPEHUS CKOJbKECHUS, CUia
TPEHUS MTOKOs, IPYTUE BUIbI TPECHHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nafgeHud. J[Bmkenue mianer BOKpyr Connua. IlepBas kocmudeckass CKOpPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpaleHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbec Tena. M3meHenune ummynbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE IBHKEHUE.

Mexanudeckass pabota ¥ MOIIHOCTh. PaboTa cuil TSKeCTH, YIPYroCTH,
tpenusi. CBsi3b dHEPruu U padbothl. [loTeHIManbHAas SHEPTUs Tea, MOJIHATOr0 Haj
IIOBEPXHOCTHIO 3eMJIH. [loTeHIManbHast s3Heprus c:xaTou npyxkuHbl. Kunernueckas
sHeprus. TeopeMa O KHHETHYECKOM IHEPTUM. 3aKOH COXPAHEHHS] MEXAaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaGmroneHne MEXaHUYECKOTO ABUKEHHS TeJla OTHOCUTEIHHO Pa3HBIX TEl

OTCYETA.

2. CpaBHEHHE MyTel W TPACKTOPUUN NBIKEHHS OJHOTO W TOTO JK€ TeJa
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mepenune CKOpoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO IBUKCHUS.
NccenenoBanne Npu3HakoOB PAaBHOYCKOPEHHOIO IB)KEHUS.

HabGmoieHre nBHUKEHUS Tella 10 OKPY>KHOCTH.
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HabGmronenrne MexaHU4eCKuX SBICHUM, TPOUCXOSIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBUYKCHUU

OTHOCHUTEJIbHO KaOuHeTa (PU3uku.



8.
9.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JCUCTBYIOIIEH Ha HETO
CHJIBL.
HaGmronenue paBeHCcTBa CHII TPU B3aUMOJEHCTBUN TEN.

N3meHeHne Beca Tena Ipu yCKOPEHHOM JBHKECHHM.

10.Ilepenaya ummnyibca Npu B3aUMOJIEUCTBUH TEII.

11.TIpeo6pa3oBaHusi SHEPTUU NIPU B3AUMOJIEUCTBUHU TEN.

12.CoxpaHeHne uMiysibca Npyu HEyIpyroM B3auMOJIEHCTBUU.

13.Coxpanenue umiysibca npu adCOIIOTHO YIPYTOM B3aUMOJCHCTBHUU.

14.Hab6moneHune peakTUBHOTO JIBHXKEHHUS.

15.COXpaHeHI/Ie MEXaHUYECKOM JQHCPTIUH IIPpU CBO6OIIHOM IHaACHUH.

16.COXpaH€HI/I€ MEXaHUYECKOM OHCPIUU IIPpU ABUKCHHUH TCJIa 110/ HeﬁCTBHGM

PY’KHUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

KoncTpyupoBanue Tpakra Jjisi pa3roHa W JajJbHEUIEro paBHOMEPHOIO
JBIDKCHUSI IIAPUKA WJTH TEJICKKH.

OmpeneneHue CpeaHEd CKOPOCTH CKOJBXKEHHsS OpycKa WM JIBHKCHUS
IIapyKa Mo HAKJIOHHOM TIJIOCKOCTH.

OmpeneneHne yCKOpPEHMsI Teda IMPU PaBHOYCKOPEHHOM JBIKCHHH TIO
HAKJIOHHOM IIIOCKOCTH.

HccnenoBanne 3aBHCUMOCTH TYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka THUIIOTE3BI: €CIM TPH PABHOYCKOPSCHHOM JBIDKEHHH 0€3
HayaJbHOM CKOPOCTH TYTH OTHOCSTCS KaK psAJa HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHUE MTPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHJIbI TPEHHUS CKOJBXKEHHUS OT CHIIBI
HOPMAaJILHOT'O JaBJICHUS.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Ornpenenenue KECTKOCTA NPYKUHBI.



9. Omnpenenenrie pabOThl CHJIBI TPEHUSI MPU PAaBHOMEPHOM JBUKEHUU Tela
10 TOPU3OHTAJIBHON MMOBEPXHOCTH.
10.Onpenenenue pabOTBl CHIBI YOPYTrOCTHU TpU  MOABEME Tpy3a C
UCIIOJIb30BAHUEM HETIOIBHXKHOTO M TIOJIBUKHOTO OJIOKOB.
11.U3y4eHue 3aKoHa COXpaHEHUS YIHEPTUH.
Mexanuyeckue KoJ1e0aHUS U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUN: IEPHO/I,
4acToTa, aMIUIUTyAa. MareMaTuyecKuil U npyKUHHbIN MasTHUKU. [IpeBpaienue
SHEPIUH MPH KOJICOATEIHPHOM JIBUKCHUU.

3aryxaromue — KojeOaHus.  BeIHyXIeHHbIE  KojeOaHus.  Pe3oHaHc.
Mexannueckue BoiHbL. CBoOHCTBAa MeXaHWMYeCKMX BOJH. [IpomonsHble U
nmoriepeuHbple  BOJIHBI. JlMHA BOJIHBI M CKOPOCTh €€  pacmpoCTpaHCHHS.
MexaHnnueckue BOJHBI B TBEPAOM TeJle, CEHCMUYECKHIE BOJIHBI.

3Byk. I'poMKkocTh 3Byka U BbicoTa ToHA. OTpakenue 3Byka. MHPpa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaGmonenue koneOaHuii Tel MOJ JEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
yIIPYTOCTH.

Ha6monenue konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.
HaGmronenne BoIHYKICHHBIX KOJIEOAHUM U pe30HaHca.
Pacnipoctpanenue mpo10IbHBIX U TOTEPEYHBIX BOJIH (HA MOJIETIN).

Ha6moz[eHHe 3aBUCHMOCTH BBICOTBI 3BYKa OT 4aCTOTHEI.
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AKyCTHYECKHUUN PE30HAHC.

Jlabopamophuie pabomot u onvimot.

1. OmpeneneHre dYacTOThl W Tepuoja KoieOaHWA MaTeMaTUYeCKOTO
MasiITHUKA.

2. OmpenelieHre 9acTOTHI M IEPHO1a KOJIeOaHUH TPYKMHHOTO MasTHUKA.

3. HccnenoBanmne 3aBUCUMOCTH TIEpHOJa KOJeOaHUN MOABEIICHHOTO K HUTH

Irpy3a OT AJIMHBI HUTH.



4. HccnenoBaHue 3aBUCUMOCTHU MEPHOJIa KOeOaHUN MPYKUHHOTO MaSTHUKA
OT Macchl Irpysa.

5. IlpoBepka HE3aBUCUMOCTH TMEpUOJa KOJeOaHUN Tpy3a, MOJBEIICHHOTO K
HUTH, OT MaccChl Tpy3a.

6. OnbIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  IEpHoja  KojeOaHui
NPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a U )XKECTKOCTHU MPY>KUHBI.

7. VI3amMepeHue yCKOpEeHHsI CBOOOHOTO MaeHUSI.

DJIEKTPOMATHUTHOE T0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTPOMAarHUTHOE  MoJie.  DJIGKTpoMarHuTHelie  BOJHBL.  CBOMCTBa
ANEKTpOMarHuTHeIX BOJH. I[llkama »ieKTpOMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DOnekTpoMarHuTHas npupojaa cera. CkopocTh cBeta. BogHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1. V3yyeHue CBOWCTB A3JIEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOUIBHOTO

TenedoHa.
CaeToBbIE SIBJICHUS.

JlyueBas MOJEJIb CBeETA. Hcrounuku CBeETa. [IpssmonuHeriHOE
pactpocTtpanenue cBera. 3atmenusa Connua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTpaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomieHusi cBera. [lonHoe BHyTpeHHee
oTpaxkeHHe cBeTa. Vcnonb3oBaHME TOJHOrO BHYTPEHHETO OTPAKEHHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xonp nayueid B auH3e. OnTuueckas cucrema (Qoroamnmapara,
MHUKpOCKONa M Tejeckoma. [J1a3 kak onTuyeckas cucteMa. biaum3opykocTs u

AaJIbHO30PKOCTD.



Paznoxxenne Oenoro cBeta B crnekrp. OmnbiTel HetoTona. CnoxeHue

CIICKTPAJIbHBIX IIBETOB. I[I/ICHGPCI/IH CBCTa.

Jemoncmpayuu.
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[IpsAMonHEHHOE pacpOCTpaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonyyenue n3o00paxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKayiax.
[Ipenomiienue caera.

OnTuueckuii CBETOBO/I.

Xop mydelt B coOuparoiiei JuH3e.

XO0J Iy4er B pacCEUBArOLIEH JIMH3E.

[Tony4yenue nzo0paxeHni ¢ TOMOIIBIO JHH3.

[Tpunun peiictBus ¢oToarnmnapata, MUKPOCKONA U TEJIECKOIA.

10.Mopuens riasa.

11.Pa3noxxeHue 0e10ro cBeTa B CIEKTP.

12.HOJ’IY‘-I€HI/I€ Oejoro cBeTa IIpH CJIIOKCHHUU CBCTA PA3HBIX IIBECTOB.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanue 3aBUCUMOCTU yIila OTPa)KEHUS CBETOBOTO Jydya OT yrja
najeHusl.

N3yuyenue xapakTepucTuK U300pakeHus MpeIMeTa B IMIIOCKOM 3€pKaje.
HccnenoBanrie 3aBUCUMOCTH YTJIa TIPEIOMJICHUSI CBETOBOTO Jiyda OT yrjia
najeHUs Ha TPAHUIIE «BO3TYX—CTEKIIO».

[Tonyuenne n300pa’keHUI C TIOMOIIBIO COOMPAIOIICH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUAS U ONTHYECKON CHIIBI cOOMparomieit
JTVH3BI.

OMnBITHI MO Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnBITH 1O BOCHPHUSITUIO I[BETA MPEIMETOB MPU WX HAOIIOJICHUU Yepe3

I[BETOBBIC (PMIIHTPHI.

KBaHTOBBIE fIBJICHHS.



Oneitel Pe3eppopna u miaHerapHas mojenb atoma. Moaens atoma bopa.
Hcnyckanue u norjoiieHue ceera aroMmoM. KBaHThl. JInHelyaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpPOCHHE aTOMHOTO
anpa. Hyxkimonnas wmozaens aromHoro sapa. HMszoromel. PaauoaxtuBHBbIE
npespaienus. [lepuon nonypacnaaa aTOMHBIX s€P.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOTO U MAcCOBOTO YHCEI.
OHeprusi cBsizu aTOMHBIX sijep. CBs3b Macchl W 3Hepruu. Peaknuu cuHTe3a U
nenenus siaep. Uctounuku sneprun CoHIA U 3BE3.

Anepnas sHepretuxa. J[eMCTBUS pPaJMOAKTUBHBIX H3JIYYCHUN Ha JKUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CnexTpbl U3Ty4YeHUS U MOTJIOIICHHUS.

2. CnexTpbl pa3Iu4HbIX Ta30B.

3. CrmekTp BogOpoOIa.

4. HaOmonenue TpekoB B kamepe BuibcoHa.
5. Pabota cuéTtunka HOHUZUPYIOUIUX U3ITYUCHUH.
6. Peructpaius u3nydeHus NPUPOIHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. UccnenoBanune TPEKOB: M3MEPEHHE DPHEPTUU YACTHUIBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenne paanoakTMBHOTO (PoHA.

IHoBTOpHUTEIBLHO-00001IAKO NI MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONUN MOAYTH TIPEAHA3HAYCH /I CUCTEMAaTH3aIIH
U 000OmeHus TMPEeAMETHOTO  COACpX aHMs U OMbITa  JIEATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (GU3HMKH, a TAaKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY »3K3aMeHy Mo (u3uke g 00ydaromuxcs,

BBIOPABIINX 3TOT YUYEOHBIN MPEIMET.



[Tpu M3y4eHNN TAHHOTO MOJYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JESTEHPHOCTH, HA OCHOBE KOTOPBIX O0ECIEUMBACTCS MOCTIKCHHUE TPEIMETHBIX H
METaNpeJIMETHBIX  IIAHUPYEMBIX  PE3yJbTaTOB  OOy4YeHUs, (opMUpYyeTCS
€CTECTBEHHOHAYYHAsl TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCJICIOBAHHUS
SIBJICHUA TIPUPOJABI M TEXHHWKH, OBJAJCHUE YMEHUSMH OOBACHATh (HU3UYCCKUE
SBJICHHUSI, TIPUMEHSS TIOJIYYCHHBIC 3HAHWSA, pemaTh 3a7a4yd, B TOM YHCIIC
KauyeCTBEHHBIC M SKCIICPUMCHTAJIBHBIE.

[TpuHIMNIHATBHO ACATCIBHOCTHBIM XapaKTep JaHHOTO pasjieiia peaan3yeTcs
32 CY€T TOrO, YTO OOyYaromuecs BBITIOJHAIOT 3aJaHus, B KOTOPBIX WM
npeaiaracTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHHMHA paclO3HaBaTh W HAYYHO OOBSICHATH
(du3HUYECKHE SIBICHHS B OKPY KAIOIIEH IPUPOJIE U TIOBCETHEBHOW KU3HU;

UCII0JIb30BaTh HAYYHBIC METOJIbI UCCIICAOBAHMS (PU3MUYSCKHUX SIBJICHUH, B TOM
qHCIIe JUIS TIPOBEPKU THUIIOTE3 M IMOJIYYCHHUS TEOPETHUSCKUX BHIBOJIOB;

O0OBSCHATh HaYYHBIC OCHOBBI HanOOJICe BaXKHBIX JOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIpUMEpP, MPAKTHISCKOT0 WCIOJb30BaHUS Pa3IUYHBIX UCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPAIICHHS M COXPAHCHHS BCEX M3BECTHBIX BHJIOB
SHEPTHUU.

Kaxpmas w3 TeM JaHHOTO MOJYJsS BKIIOYAeT OKCIICPUMEHTAIBHOE
UCclieloBaHue 000O0IIaroIero xapakrepa. Mojaynb 3aBepiiaeTcs IIPOBEICHHUEM
JTUArHOCTUYECKON U OIICHOYHOM pabOThI 32 KypC OCHOBHOT'O OOIIEro 0Opa3oBaHMs.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOT'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHMUSI

N3ydenne ¢u3uKku Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs HAIPaBICHO
Ha JIOCTKCHHE JTMIHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pPa30BaTEIIbHBIX
PE3YIBTATOB.

B pesynbraTe n3ydenns pu3NKu Ha ypOBHE OCHOBHOI'O 00IIEero 00pa3oBaHUs
y oOyyaromierocss OyayT copMupoBaHbl CIACAYIONINE JTUYHOCTHBIC PE3YJIbTAaThl B

qacCTHu:



1) naTpMOTHYECKOr0 BOCIIMTAHUSA:

- IIPOSIBJICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCUNCKOU
(u3HUeCcKOl HayKu;

- LIGHHOCTHOE OTHOILIEHUE K TOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CY>KJ€HUU OOIECTBEHHO 3HAYUMbIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTHUECKUM MPUMEHEHHEM JTOCTHXKEHUIM
buzuky;

- OCO3HAaHUE BAXHOCTHU MOPAIBHO-3THUYECKUX MPUHIUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIMTAHUS:

- BOCIIPUSATHE JCTETUYECKUX KadyecTB (PU3MYECKOM HayKu: €€ rapMOHMYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME ILIEHHOCTH (PU3NYECKOM HayKM Kak MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MUpa, OCHOBBI Pa3BUTHUS TEXHOJOTHWH, BaKHEHIIEH COCTaBIIAIOLICH
KYJIbTYPBI;

- pa3BUTHE HAy4YHOM JIIO003HATENBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;

S) ¢opmupoBaHusi  KyJAbTYPBI  310POBbS M  3MOLHMOHAJIBHOIO
Os1aromosyumns:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU TMpaBWi OE€30MacHOro TIMOBEJCHHUS Ha
TPAHCIOPTE, HA J0pOrax, ¢ NIEKTPUYECKUM U TEIJIOBBIM OOOpPYAOBAHHEM B
JOMAILIHUX YCJIOBUSX;

- copMHpPOBAaHHOCTh HaBbIKa peQIIEKCUH, NPU3HAHME CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MPaBa y IPYroro 4eloBeKa;

6) TPY10BOr0 BOCIIMTAHMS



- aKTHMBHOC YYaCTHE B PCIICHHHM TNPAKTUYCCKUX 3a7ad (B paMKaxX CEMBbH,
oOpa3oBaTeIbHOW  OpraHW3alud, TropoAa, Kpas) TEXHOJIOTHYCCKOH W
COIMAJILHON HANpPaBICHHOCTH, TPEOYIONIUX B TOM YHCIE U (U3HYCCKUX
3HAHMHU;

- HHTEPEC K MPAKTUICCKOMY M3yUCHHUIO MPO(ECCHi, CBI3aHHBIX C (PU3HKOM;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS:

- OpHCHTAIMsI Ha TPUMCHCHHE (PU3MYECKMX 3HAHMHA U1 PEIICHHs 3a7ad B
00JIaCTH OKPY’KAIOIIEeH Cpe/bl, IUIAHMUPOBAHUS TIOCTYIKOB M OIICHKH HX
BO3MOYKHBIX TIOCIICIICTBUH JUIsI OKPY>KAIOIICH CPEeIbI;

- OCO3HaHHWE TJIO0ATBHOTO XapaKTepa AKOJOTHYECKUX MPOOJeM M IMyTeH HX
pEIICHHSI;

8) aganTanmum K M3MEHSIIOIIMMCH YCJOBHAM COIHAJBHON W NMPHUPOTHOM
cpeabl:

- TOTPeOHOCTh BO B3aUMOJCHCTBUU TIPHU BBINIOJTHEHUU HCCIEIOBAHUN U
POCKTOB (PU3MYECKON HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSAM
APYTHX;

- TIOBBIIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 IPAKTHUUECKYIO
NEeSATeIIbHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hciie GOPMYIUPOBATH
U7, TIOHATHS, TUIIOTE3bI O (PU3UICCKUX 00BEKTAX U SBICHUAX;

- OCO3HaHHE JePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIICTCHTHOCTEH B 00JlacTH
buzuky;

- IUITAHUPOBAHHWE CBOETO PAa3BUTHUA B NPUOOPETEHUU HOBBIX (UIHMUECKHUX
3HAHU;

- CTpEMJICHUE aHAJTU3UPOBATh U BBISABIATH B3AMMOCBSI3U MPUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIB30BaHNEM (DU3UIECKUX 3HAHUM;

- OIICHKa CBOWX JCHCTBUU C YYE€TOM BIMSHHUS Ha OKPYXAIOUIyIO Cpefdy,

BO3MOKHBIX TJ100aJIbHBIX HOCHCHCTBHﬁ.



METAINPEIMETHBIE PE3YJIBTATbI
B pesynbraTe oCBOEHUs mporpamMmbl Mo (HU3MKE HAa ypPOBHE OCHOBHOTO
oOwrero odpa3oBanus y o0yyaromerocst 0yayT copMUpoBaHbl MeTanpeIMeTHbIE
pe3yabTaThl, BKIIOYAIOIINE TO3HABATEIbHBIEC YHUBEPCAIbHBIE yUeOHbIE JEeHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4YCOHBIE  JICWCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.
ITo3naBaTeJbHbIE YHUBEPCAJIbHbBIE YUeOHbIE TeiiCTBUS
ba3zoBble JJornyeckue 1eicTBUs:
®BBISBIIATH M  XapaKTCPH30BaTh CYIICCTBEHHBIC MPHU3HAKKH OOBEKTOB
(ssBNIEHUN);
eyCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KIACCHU(PUKAIIMHA, OCHOBAHHS IS
0000IIIeHNS ¥ CpaBHEHUS,
®BEBISBIIATh 3aKOHOMEPHOCTH W MPOTUBOPEUHSI B pacCMaTPHBACMBIX (aKTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCAIIUXCS K (PU3NYECKUM SIBIICHUSM;
®BLISIBIISAITh TPUYMHHO-CIICICTBEHHBIE CBSI3M TPU HM3YYCHHH (U3HUUECKUX
SBJIGHUA M TIPOLIECCOB, JI€NaTh BBIBOABI C HCIIOJNB30BAHUEM JIEYKTUBHBIX U
WHAYKTUBHBIX  YMO3aKJIIOUYEHUU, BBIABUTATh THUIIOTE3bI O  B3aUMOCBSA3SIX
(bU3UIECKUX BEITUYNH;
©CaMOCTOSATENIBHO BBIOMPATH CIIOCOO pelieHus yueOHoH (hu3nyecKkoi 3amadu
(cpaBHEHHME HECKOJBKHX BAapUAHTOB pEIIEHUs, BHIOOp Hanbosee MOIXOASIIETO C
y4E€TOM CaMOCTOSATENbHO BBIJICTICHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBaTe/bCKue AeCTBUS !
®1ICTIOJIH30BaTh BOMIPOCHI KaK MCCIIEIOBATEILCKUN HHCTPYMEHT TTO3HAHMUS;
®IIPOBOJIUTH MO CAMOCTOSITENIHHO COCTABICHHOMY IUIAHY OTBIT, HECIOXKHBIN
(bu3HUeCKHil SKCIIEPUMEHT, HEOOJIBIIIOE MCCIIeTIOBAaHNE (DU3UIECKOTO SIBJICHHUS;
®OIICHMBATh HA TMPUMEHUMOCTh W  JIOCTOBEPHOCTH  HH(OPMAIIHIO,
MOJIYYCHHYIO B XOJI€ CCIICIOBAHUS WIIH SKCIIEPUMEHTA;
®CaMOCTOATENIbHO (OPMYJIUPOBaTh 000OIIEHUS U BBIBOJBI IO pE3yibTaTaM

MPOBEIEHHOTO HAOIIOICHUS, OIbITA, UCCIICOBAHMUS;



®[IPOrHO3UPOBATh  BO3MOXHOE  JajbHElllee  pa3BUTHE  (PUBUUYECKUX
MPOIIECCOB, a TAKXE BBIIBUTATh MPEANOJIOXKEHUS 00 WX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ ungopmaunmeii:

SIIPUMEHSTh Pa3JIMYHbIC METOJbl, MHCTPYMEHTBI M 3alpOChl MPHU TMOUCKE U
otOope nHpOopMaIMK WM JAHHBIX C YYETOM MPETIOKEHHON yueOHOH (pu3nueckoit
3a/1a4H;

®AHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETHUPOBATH HH(OPMAIINIO
Pa3IUYHBIX BUJOB U (hOPM MIPEACTaBICHUS,

®CaMOCTOSTENIbHO  BBIOMpaTh  ONTHUMalIbHYyIO GOpPMYy  MpEICTaBICHUS
uHDOpMalMK U WUTFOCTPUPOBATh pEIIaeMbie 3a7a4dl HECJIO0KHBIMH CXEMaMH,
auarpaMmMamMu, HTHOW rpaduKoi U uX KOMOWHAIIUSMHU.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

®B X0/I€ OOCYXIEHHUS y4eOHOTrO MaTepualia, pe3yJbTaTOB JIA0OPATOPHBIX
paboT M MPOEKTOB 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh WJEH, HAalleJCHHbIE Ha peIIeHHe 3aJayd U MOJJepKaHUe
0J1aro’KeaaTeabHOCTH OOIIEHHS,;

®COMOCTABIIATh CBOU CYXKJICHHS C CYKICHUSIMU IPYTUX YYACTHUKOB JHANOTa,
O0OHapy>KMBaTh Pa3IMUUe U CXOACTBO MMO3UIIHIA;

®BBIpAKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

oIIyOJIMYHO TPEJCTABIATh PE3YNBHTATHl BHIIOJHEHHOTO (DU3UYECKOTO OTMbITA
(aKCrIepuMeHTa, UCCIEA0BaHUs, IPOEKTA);

®[IOHUMATh U HUCMOJb30BaTh NMPEUMYIIECTBA KOMaHAHON U MHIWBUAYaIbHOU
paboThI IPU PENICHUH KOHKPETHOU (PH3NIECKO TIPOOIEMBI;

®IPUHHUMATH LIEJI COBMECTHOU JAESTEIbHOCTH, OPraHU30BBIBATh JEUCTBUS 110
e€ JOCTMXKEHHUIO: paclpeiensaTh poyik, OOCyX AaTh MPOUECCHl U PE3YJbTaThl

COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJIEH;



®BLINOJHATh CBOIO YacTh pabOThI, JOCTHrasi KaueCTBEHHOTO pe3yJjbTara IO
CBOEMY HANpPABJICHUIO W KOOPJIUHHUPYS CBOU JECUCTBUS C JAPYTMMHU YJICHAMH
KOMAaH/JIbI;
®OIICHUBATh KaueCTBO CBOETO BKJIaJa B OOMIMNA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYJIHMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.
PeryisiTuBHBIE YHUBEpPCcAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:
®BLISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOMMX JJIst
petieHus GU3NIEeCKUX 3HaAHUM;
®OpPUEHTUPOBATBCS B PA3IUYHBIX  MOJXO0JaX  MNPUHATUS  PEIICHUM
(MHAMBUYyATLHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHE PEIISHUN TPYIIION);
®CaMOCTOSTEIIBHO COCTaBIIATh QJITOPUTM pPeIIeHUsT (HU3NYECKOW 3a7a4ul WIIH
IUIAaHA MCCIIEIOBAaHUS C Y4YETOM MMEIOUIUXCS PECYypcOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/ijlaraeMble BApUAHTHI PEIICHHUI;
e ieTIaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a pEIlICHUE.
CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:
®1aBaTh aJICKBATHYIO OLICHKY CUTYalliu U MpeJjiararh 1jiaH e€ N3MEHEHNUS,
®00BSICHATh,  NPUYUHBI  JOCTIDKEHUS  (HEAOCTHIXKEHUS)  pe3yIbTaToB
JEeSITEIBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;
®BHOCUTH KOPPEKTHBBI B JACSATEIBHOCTH (B TOM YHCIE B XOJ BBITOJTHEHHS
(Gu3MUECKOro WCCIEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCSA CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;
®OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUIM;
®CTaBUTH C€0s1 HA MECTO JIPYroro 4eJoBeKa B XOJI€ CIopa WA AUCKYCCUHM Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
®IIPU3HABATH CBOE MPABO HA OMIMOKY MPH PEIIeHUH PU3NUECKHUX 3a/1a4 WU B

YTBCPKACHUAX Ha HAYYHBIC TCMbI M TAKOC JKC IIPAaBO APYIroro.

HPEAMETHBIE PE3YJIBTATDBI



K xoHIy 00yueHus: B 7 Kiacce peIMETHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

®ICII0JIH30BATh MOHATHS: (PU3NYECKUE U XUMUYECKHUE SIBICHMS, HAOII0ACHHE,
HKCIIEPUMEHT, MOJIeNb, THUIOTEe3a, EAUHULBI (U3UYECKUX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUS BelllecTBa (TBEPIOE, KHUAKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBW)XEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJMHEUHOE),
TpPaeKTOpHs, paBHOJEUCTBYIoMIass cuia, nedopmarus (ympyras, IjacThyeckas),
HEBECOMOCTb, COOOIIAOIINECS COCY/IbI;

epasznuyarh siBNeHUsA (IudPy3usi, TEMIOBOE IBUKEHUE YACTHUIl BEUIECTBA,
paBHOMEpPHOE JBW)XCHHE, HEPAaBHOMEPHOE JBUKEHUE, MHEPLHs, B3aUMOJICHCTBUE
TEJ, paBHOBECHE TBEPIBIX TN C 3aKPEIUIEHHONM OChbIO BpallleHus, Nepenaya
JaBieHUS TBEPIBIMU TeJlaMU, XUJAKOCTSIMU M Ta3amMu, aTtMoc(hepHoe J1aBlieHUE,
IUIaBaHUE TeJl, MPEBpallleHUs] MEXaHMYEeCKOW DJHEpruu) IO OMUCAHUI0 HX
XapaKTEPHbIX CBOWCTB M HAa OCHOBE OIbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
duznueckoe sBICHUE;

epacro3HaBaTh  MPOSIBIIEHWE  M3YYEHHBIX  (U3MYECKUX  SBJICHUH B
OKpYXaIollleM MHUpPE, B TOM 4YHCle (DU3UUECKHE SBICHHUS B TMPHUPOAE: MPUMEPHI
JIBUKCHUS C PA3JIMYHBIMUA CKOPOCTSIMH B KHUBOM M HEXKUBOU MPHUPOJE, NECUCTBUE
CWIbl TPEHHUS B MIPHUPOJIEC U TEXHUKE, BIUSHUE aTMOC(PEPHOTO JAaBICHUS HA KUBOU
OpraHu3M, IJJaBaHWE pBIO, phIYar B TeEJE€ YEJIOBEKa, MPHU ITOM MEPEBOAUTH
NPAaKTHUUECKYIO0 3a7adyy B y4eOHYI0, BBIIEIATh CYIIECTBEHHBIE CBOMICTBa
(mpu3HaKM) GU3UUECKUX SBICHHIA;

®ONUCHIBATh M3YUYEHHBIC CBOMCTBA Tel U (DU3UYECKUE SBICHUS, MCTIONB3YS
¢usnyeckue BenWYMHBI (Macca, OOBEM, IUIOTHOCTh BEILECTBA, BPEMsl, IyTb,
CKOPOCTb, CPEIHSAsI CKOpPOCTb, CHJIa YIPYTOCTH, CHJa TSDKECTH, BEC TeENa, cuja
TpeHus, AaBjieHue (TBEPIOro Teia, >KUJIKOCTH, Ta3a), BBITAJKHUBAIOIIAS CHIIA,
MexaHnyeckass paboTa, MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHJIbI, KO3 UIHNEHT
MOJIE3HOTO JIEUCTBUSI MEXAaHU3MOB, KWUHETUYECKAsl U MOTEHINAIbHAS SHEPTus), Ipu

OIIMCAaHWMN IIPAaBUJIBHO TPAKTOBATb (1)H3H‘IGCKPII>1 CMBICJI HCIIOJb3YCMBIX BCJIMYHMH,



uX OOO3HAYeHUs M €OUHULBl (U3UUYECKUX BEIUYMH, HAXOAUTh (POpPMYIIbI,
CBS3BIBAIOIINE TAHHYIO (PU3MYECKYIO BEIMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

eXapaKTepHU30BaTh CBOMCTBAa Ted, (U3MYECKHE SBICHUS U IPOLECCHI,
WCIIOB3Ysl MpaBuia CIOXKEHUs Cuil (BAOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MpaBUJIO paBHOBecus pbluara (0JI0Ka), «30JI0TOE
paBUJIO» MEXAaHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOW HHEPTHM, IMPU ITOM
J1aBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHUChIBATh €ro MaTEMaTHYEeCKOe
BBIPA)KEHUE;

®00BIICHATh (PU3MUYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CHUTyallMil TPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BbISBIATH
NPUYUHHO-CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX II1aroB
c ornopoii Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UYECKUX SBJIICHUN, PU3NYECKUX 3aKOHA
WU 3aKOHOMEPHOCTH;

epeniaTh pacy€THhIC 3a7auu B 12 AEHCTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBS3BbIBAIONINE (PU3NYECKUE BEIUYMHBI: HAa OCHOBE aHajin3a YCIOBHUS 3aJadyd
3aMKChIBaTh KPATKOE YCIOBHE, MOJCTABIATh (PU3NYECKHUE BEIMYUHBI B (DOPMYIIBI U
IPOBOAUTH PAcU€Thl, HAXOJUTH CIIPABOYHBIC TAHHBIC, HEOOXOAUMBIE JIJISI PEIICHHUS
3aJiay, OLIEHUBATh PEATHUCTUYHOCTh OTYYCHHOU (PU3NYECKOI BEIHMUNHBI;

epacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh MPH TOMOIIH
(¢u3nYecKuXx METO/IO0B, B ONHCAHMM HCCIEAOBAaHUS BBIICIATh IPOBEPSEMOE
IpEANnoio)keHue (TUMOTEe3y), pas3inyaTh W HUHTEPIPETUPOBATH IOIYYEHHBIN
pe3yabTaT, HAXOAUTh OMIMOKH B XOJI€ OIbITA, JIeJaTh BEIBOJBI [10 €T0 pe3yJibTaTaMm;

®IIPOBOJIUTDH OMBITHI O HAOTIOACHUIO PU3NUYECKUX SIBICHUN WU (PU3MUECKUX
CBOWCTB Ten: (OpPMYNIHpPOBAaTh TMPOBEPSIEMbIE MPEANOIOKEHHUS, COOUpPaTh
YCTAaHOBKY W3 MPEMJIOKEHHOTO OOOpYI0OBaHUsA, 3allMChIBATh XOJ ONbITa U
(GopMyTupPOBaTH BHIBOIBI;

®BBIIIOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPDEMEHH, MACChI TeJa, 00bEMa,

CUJIBI U TEMIIEpaTypbl C HCMOJBb30BAHUEM AHAJIOTOBBIX M IU(PPOBBIX MPHUOOPOB,



3aMMChIBATh TTOKA3aHUsI TPUOOPOB ¢ YUETOM 3aJIaHHON a0COIFOTHOM MOTPEITHOCTH
U3MEpPEHUN;

®IPOBOJAUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JPYTOi C HCIIOIB30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCHUMOCTH IMYTH PaBHOMEPHO
JBUKYIIEroCcs TeJla OT BPEMEHU JIBIKCHUS Tella, CUJIbl TPECHUS CKOJIBKCHUS OT
Beca Teja, KayecTBa 00pabOTKU MOBEPXHOCTEH TSI M HE3aBUCUMOCTH CHIIBI TPCHHSI
OT TUIOMIAX CONPUKOCHOBEHUS TEJ, CHIbI YIPYTrOCTH OT YIJIUHCHUS TPYKUHBI,
BBITAJIKMBAIONICH CHJIBI OT 00BEMa MOTPYKEHHOW YacTH Tejda M OT IUIOTHOCTH
KHUJAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, HA KOTOPYIO
TIOTPYKEHO TEJI0, YCIOBHUH TUIaBaHUS TEJI, YCIIOBUM PaBHOBECHS phluara M OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHWU YYCOHOTO HMCCIICOBaHUS, COOMpPATh YCTAHOBKY W
BBITIOJIHATh ~ M3MEPCHHMsI, CICIys TPEIJIOKCHHOMY IUTaHy, (DHKCUPOBATH
pe3yNIbTaThl  TMOJYYCHHOHW 3aBUCHUMOCTH  (U3MYECKHMX BEJIUYMH B  BHJC
NPEIJIOKEHHBIX Tabmuil #u  TpadukoB, Jenarb BBIBOJIBI 10 peE3ysibTaTam
UCCJIEIOBAHUS;

®IIPOBOJIUTh KOCBEHHBIE M3MEPEHHS (PU3NYECKUX BEJIMYUH (IUIOTHOCTD
BEIIECTBA KUJAKOCTH M TBEPIOTrO Teja, CHJIa TPEHUS CKOJBXKEHHS, IaBJICHHUE
BO3/lyXa, BBITAJIKUBAIONIAS CHUJIA, NEHUCTBYIOIIAs HA TOTPY>KEHHOE B >KUAKOCTH
TENO, KOA((UIMEHT TMOJIE3HOTO JCHCTBUS TMPOCTHIX MEXaHU3MOB), CIEIYs
NPEIJIO)KEHHON  WHCTPYKIIMU: TPH  BBIMOJHEHWHM  U3MEPEHUH  CcOOMpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIYUCIISITH 3HAYCHUE HCKOMOU BEJIMYUHBI;

©CO0JIIOIaTh TIPaBWJIA TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ JabopaTOpHBIM
00opyT0BaHUEM;

®yKa3bIBaTh MPHUHIUIBI JCUCTBUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECHI, TEPMOMETp, AMHAMOMETP, COOOIIAIOIIHUECS COCYIbl, OapoMeTp, phIvar,
MOJIBYDKHBIN 1 HETOIBYKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTH;

®XapaKTepHU30BaTh TMPUHIMIBI  JEUCTBHS  HW3YyYEHHBIX TPUOOPOB W
TEXHUYECKUX YCTPOUCTB C OMOPOW HAa WX ONMUCAHUSA (B TOM YHCIIE: MOIIIAITHUKHY,

YCTPOMCTBO BOJOINPOBOJA, THAPABIUYECKUN TIPECC, MAHOMETP, BBICOTOMED,



MOPIIHEBOM HACOC, apeoMETp), HUCHOJIb3ys 3HAHMS O CBOMCTBAaX (PU3MYECKHUX
ABJICHUN U HEOOXOANMbIE (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

®[IPUBOIUTH NPUMEPHI (HAXOAUTh HHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOrO
MCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM XU3HHU AJi1 OOecreyeHUs
0e30MacHOCTH MpH OOpallleHuHd ¢ NpuOOpaMH U TEXHUYECKHUMHU YCTpPOMCTBaMH,
COXpAaHEHHUSI 3J0pPOBbS M COOJIIOJEHHUS HOPM SKOJOTMYECKOTO TOBEICHHS B
OKPYKAIOIIEN CPEAE;

®OCYIIECTBIATh OTOOpP MCTOYHMKOB uWHGpopmanuu B HHTepHere B
COOTBETCTBHHM C 33/IaHHBIM MMOMCKOBBIM 3alpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTéM CPaBHEHMS PA3JIMUHBIX HCTOUYHHUKOB BBIACIATH MH(POPMAIUIO, KOTOpas
ABJIAETCS POTUBOPEUMBOM MIIM MOXKET OBITh HEJOCTOBEPHOI;

®ICII0JIH30BaTh TMPH BBIMOJHEHWN YYEOHBIX 3aJaHUil HAy4HO-TIOMYJISPHYIO
TuTeparypy (pusmdyeckoro conuepikaHus, CIPABOYHbIE MaTepUalibl, PECYpChl CETH
WuTtepHer, Bnanerp NpuéMaMHu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uHGOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

®CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMAIU (HU3HUECKOTO COJAEPKaHUS, B TOM YHUCIE
nyOJUYHO JIeJlaTh KpPaTKUE COOOIICHUS O Pe3ysbTaTaxX MPOSKTOB WM Y4eOHBIX
UCCIIEOBAHUI, IIPU 3TOM TPAMOTHO MCIOJIb30BaTh W3YYEHHBIM TMOHSATHHUHBIN
anmapar Kypca (GU3HKH, COMPOBOXK/IATh BHICTYIUICHUE MTPE3CHTALIUCH;

®[IpU BBHITIOJIHEHUH Y4YEOHBIX TPOEKTOB M WCCIECIOBAHUNA PACIIPEACIIThH
00s13aHHOCTH B TPYMIE B COOTBETCTBUH C TMOCTABICHHBIMU 3a/1auaMi, CICAUTH 3a
BBIIIOJTHEHHEM IUIaHA JEWCTBHI, aJeKBAaTHO OIlCHWBATh COOCTBEHHBIM BKJIAJ B
NEATEeNIbHOCTh  TPYIIIbI, BBICTpAMBaTh KOMMYHHUKATHBHOE B3aWMO/ICHCTBHE,
YUYUTHIBAsi MHEHUE OKPYKAIOILIUX.

K xoHIly 00yueHus: B 8 Ki1acce nmpeiMeTHbIE PE3yIbTaTHl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

®ICTIOJIb30BaTh MOHSTHUS: Macca M pa3Mephbl MOJIEKYJI, TEIIOBOE JIBUKEHUE

dTOMOB M MOJICKYJ, arperatHubIi€ COCTOAHHA BCIICCTBA, KPHUCTAUIMYCCKHC H



aMmopdHbIe Tella, HACBHIIMICHHBIM W HEHACHIIICHHBIM Tap, BIAXKHOCTb BO3/yXa,
TeMIIEpaTypa, BHYTPEHHSs JHEPIrUs, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN
DJIEKTPUYECKUN 3apsll, DIEKTPUUYECKOE TI0JE€, IPOBOJAHUKUA U JTUDIIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MArHUTHOE I10JIE;

epazinuaTh SBICHUSA (TEIJIOBOE pACIIMPEHHE M CXKaTue, Tervionepenaya,
TEIUIOBOE PAaBHOBECHE, CMAYMBAHUE, KaNWUISPHBIE SBIICHUS, WCIApEHHUE,
KOHJIGHCAIIMs,  TUIaBJIE€HWE,  KpHUCTauiM3anus  (OTBEpAEBaHHUE),  KHUIICHHE,
Terionepeaaya (TermIonpoBOAHOCTh, KOHBEKIIMS, U3IIyUEHUE), MICKTPU3AIUs Tel,
B3aMMOJICVCTBUE 3aPAJIOB, IEUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMOJICVICTBUE MAarHUTOB, JEWCTBUE MArHUTHOTO TOJII HA IMPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAs WHAYKIMA) O ONUCAHUIO MX XapaKTEPHbIX CBOWCTB W Ha
OCHOBE OTIBITOB, IGMOHCTPUPYIOUIUX JaHHOE (PU3UUECKOE SIBIICHUE;

epacro3HaBaTh MPOSIBICHWE  U3YYCHHBIX  (PU3MYECKUX  SIBICHUWA B
OKpYXXarolieM MHpe, B TOM 4YHCIe (PU3HYECKHE SBJICHHS B TPUPOJIE:
ITIOBEPXHOCTHOE HATSHKEHUE W KAllWUIAPHBIC SBJICHUS B MPUPOJE, KPUCTATUIbI B
npupone, wu3nydenue ConHIa, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHE POCHI, TyMaHa, UHEs, CHETa, dJIEKTPUUYECKHUE SBJICHUS B aTMocdepe,
AJICKTPUUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOE MoJie 3eMJIH, JApeid IOJFOCOB,
pOJIb MAarHUTHOTO TMOJS [JI JKU3HM Ha 3emile, MOJSIPHOE CUSIHUE, MPU ITOM
NEePEBOAUTh TMPAKTHYECKYI0 3a7ady B Yy4eOHYIO, BBIJICIATH CYIIECTBCHHBIC
CBOICTBA (MpU3HAKK) HU3HUECKUX SBICHUM;

®OIMCHIBATh M3yUYCHHBIC CBOWCTBA TelI W (PU3HUECKHUE SIBJICHUS, HCIOJIB3YS
dbu3uYecKkue BEIMUYMHBI (TeMIlepaTypa, BHYTPEHHSS DHEPTHs, KOJIHYECTBO
TEIUIOTHI, YJIE€JbHAs TEIUIOEMKOCTh BEIIECTBA, YAECIbHAA TEIUIOTa IUIABJICHUS,
yAeabHas TeIJIoTa MapooOpa3oBaHMs, yiedbHAs TEIJIOTa CropaHusl TOILINBA,
KOd(pUIIMEHT TMOJE3HOTrO JEWCTBUSA TEIUIOBOM MAIIMHBI, OTHOCHTEIIbHAS
BJIIKHOCTh  BO3AYyXa, DOJECKTPUYECKHUM 3apsj], Cuila TOKa, DICKTPUYECKOE
HAIPSIKEHUE, COMPOTUBJIEHUE MPOBOJIHUKA, YIEIbHOE CONMPOTHUBIICHUE BEIIECTBA,

paboTa ¥ MOIIHOCTb JJEKTPUYECKOTO TOKA), MpHU ONUCAHWUU MPABUIBHO



TPaKTOBaTh (DU3UYCCKUH CMBICT HWCIOJIB3YEMbIX BEIWYWH, OOO3HAYCHUS U
SAVHUIIBI (U3UYECKUX BEIIMYWH, HAXOAUTh (POPMYIBI, CBS3BIBAIONIUE JTaHHYIO
(GU3HUECKYI0 BEIMYHUHY C JPYTUMU BEIMYWHAMH, CTPOHUTH TPadUKU HU3YUECHHBIX
3aBUCUMOCTEH (PU3NUCCKUX BEITUYHH,

eXapaKTepH30BaTh CBOWCTBAa TeJ, (U3WYECKHE SBJICHUS W IPOIECCHI,
WCITIOJIb3YSI OCHOBHBIC TOJIOKECHHSI MOJIEKYJIIPHO-KMHETHIECKON TEOPHH CTPOCHUS
BEIIECTBA, MPHUHIUI CYIEPIO3UIMU MOl (Ha KadeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsiaa, 3akoH Oma Juis yyacTka 1enu, 3akoH /[xoyns—Jlenia, 3akoH
COXpaHCHHUS JHEPTHUU, MPU ITOM JaBaTh CJIOBECHYHO (OPMYJIUPOBKY 3aKOHA H
3aMKMCHIBATh M0 MATEMATHUECKOE BBIPAKCHIC,

®00BSICHATh (U3MUCCKUE TIPOIECCHl M CBOWCTBA TEJI, B TOM 4YHCIIC U B
KOHTCKCTEC CHTyalluid MPaKTHKOOPUCHTUPOBAHHOTO  XapaKTepa: BBIABIATH
NPUYUHHOCIICICTBECHHBIC CBSI3H, CTPOUTH OOBSICHCHHE U3 1—2 JIOTHYECKUX IIIaroB ¢
ormopoit Ha 1-2 M3y4YEHHBIX CBOMCTBA (M3UUECKUX SBICHHUM, GU3NICCKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEIH;

epelaTh pacy€THRIE 3aa4u B 2—3 NEHCTBUS, UCTIONB3YsI 3aKOHBI U (HOPMYITHI,
CBSI3BIBAIONINE (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajHW3a YCJIOBHUS 3a7add
3alAChIBaTh KPATKOE YCJIOBHE, BBIABISATH HEIOCTATOK IAHHBIX IS PEIICHHS
3a/1a4d, BHIOMPATh 3aKOHBI W (OPMYJIbI, HEOOXOAUMBIE IJisi €€ peIIeHus,
IPOBOJIUTH PAaCYEThl U CPAaBHUBATH MOJYyYEeHHOE 3HAYCHHE (DPM3MUCCKON BEITMYNHEI
C U3BECTHBIMU JTAHHBIMU;

epacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO PEIIUTh MPH TOMOIIH
¢u3nuecknx METOJOB, WCIIOJNB3ys OMNHCAHUE  HWCCICAOBAHUS, BBIICITATH
MPOBEpsIEMOE TPETNOIOKEHUE, OLIEHUBATh MPABUIBHOCTH TOPSIKA IMPOBEICHUS
WCCJICIOBAHMUS, JIeJIaTh BBIBO/IHI,

®IIPOBOJIUTH OMBITHI IO HAOTIOACHUIO (PU3NUECKUX SBICHUN WIH (QU3TIECKUX
CBOUMCTB Ten (KamWUIAPHBIC SIBICHUS, 3aBUCUMOCTH JAaBJICHHUS BO3JyXa OT €ro
o0BéMa, Temmeparypbl, CKOPOCTH TIpollecca OCTBHIBAHUS W HATPEBaHUSA TIPH

M3JIy4YEHUU OT IIBETa H3JIy4aromle (MOriomarleil) MmoBepXHOCTH, CKOPOCTh



UCTIapeHUSI BOJBI OT TEMIIEpaTyphl JKUIKOCTH M IUIOMIAAA €€ TOBEPXHOCTH,
AIIEKTPU3AIUS TSI U B3aUMOJCHCTBUE DJICKTPUUECKHUX 3aps0B, B3aUMOJICHCTBHUEC
MMOCTOSIHHBIX MarHUTOB, BU3yaJu3allisi MarHUTHBIX MTOJIEH TMTOCTOSTHHBIX MarHUTOB,
JICHCTBUS MAarHUTHOTO TIOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMAarHuTa,
CBOMCTBA JJICKTPOABHUTATEIS MMOCTOSHHOTO TOKA): (DOPMYJIUPOBATH MPOBEPSIEMBIC
MIPEANOIOKEHUsSA, COOMpaTh YCTAHOBKY W3 TMPEIJIOKEHHOTO O0OpYIOBaHMS,
OIMCHIBATDH XOJT OTBITA U ()OPMYJIUPOBATH BHIBO/IHI,

®BBITIOJIHATH NPSAMBIC U3MEPEHUS TEMIIEPATyPhl, OTHOCHTEILHON BIIAYKHOCTH
BO3/lyXa, CHJIBI TOKA, HAIPSKEHUS C WCIOJIb30BAaHUEM aHAJIOTOBBIX NMPHUOOPOB H
JATYUKOB (PU3MYECKUX BEIMYMH, CPAaBHUBATh PE3YJIbTAThl M3MEPCHUU C YUETOM
3a/TaHHOM aOCOJIFOTHOMN MOTPEIIHOCTH;

®IIPOBOJIUTH MCCJICTOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUYECKOW BEIUYMHBI OT
JAPYTrol ¢ HCIOJIb30BAHUEM TIPSIMBIX H3MEPEHUN (3aBUCUMOCTH COMPOTHBIICHUS
NPOBOAHUKA OT €ro JUIMHBI, IUIOMAAM TIONEPEYHOr0 CEUEHUS U YIEIbHOIO
COTPOTHBIICHHS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK,
OT HampsDKeHHWsT Ha TPOBOJAHUKE, HCCIENOBAHUE TIOCIEAOBATENLHOTO |
napajuieIbHOrO0  COSJAMHEHHM MPOBOJHUKOB): IUJIAHUPOBATH  HCCIIEOBaHUE,
coOupaTh YCTaHOBKY W BBITIOJNHATH U3MEPEHUS, CIEIysl MPEII0KEHHOMY IIJIaHy,
(buKCUpOBaTh PE3yNIbTAThI MMOJYYCHHOW 3aBUCHMOCTH B BUE TaOJUIl U TPadUKOB,
JIeNaTh BHIBOIBI 110 pe3yIbTaTaM UCCIIEI0BAHMUS;

o IPOBOANTH KOCBEHHBIE M3MEpeHUs (PU3NUYECKUX BEIUYHMH (yAelIbHAs
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBICHUE IPOBOJHUKA, paboTa W MOIIHOCTH
AIEKTPUUECKOTO TOKA): TNIAHUPOBATh U3MEPEHHMsI, COOMPATh IKCIEPUMEHTATHHYIO
YCTaHOBKY, CHeAysd NPENJOKCHHOW WHCTPYKIUH, W BBIYUCIATH 3HAUYCHHE
BEITUYHHBI;

®COOJTIOIaTh TPaBWJIa TEXHUKU OE30MAaCHOCTH MpHU padoTe ¢ JabopaTOpHBIM
0o0opyT0BaHUEM;

®XapaKTEpHU30BaTh TPUHIMIBI  JEUCTBHS  HW3YyYEHHBIX TPUOOPOB W

TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HMX onucaHus (B TOM YHCIE: CHCTEMa



OTOIJICHUS JIOMOB, TUTPOMETpP, IMapoBas TypOWHA, aMIIEpPMETP, BOJBTMETD,
CYETUMK  DJICKTPUUYECKOM  DHEPrUU,  AJICKTPOOCBETUTEIBHBIE  MPUOOPHI,
HarpeBaTeJIbHbIE JICKTPONPUOOPHI (MPUMEPHI), DIEKTPUUECKUE MPEAOXPAHUTENH,
AIEKTPOMArHUT, AJIEKTPOABUTATENIb MOCTOSHHOIO TOKAa), HCIONb3Ys 3HAHUS O
CBOMCTBaxX (U3NYECKUX SBJICHUN U HEOOX0AUMbIE (PU3NUYECKUE 3aKOHOMEPHOCTH;

epacro3HaBaTh IMPOCThIE TEXHUYECKHUE YCTPOWCTBA UM HU3MEPUTEIIbHbBIC
npuOOphl MO CXeMaM W CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC,  TMCUXPOMETP, TUTPOMETP, JIBUTATellb BHYTPEHHErO0  CrOpaHwus,
ANIEKTPOCKOI,  PEOCTaT), COCTaBISATH CXEMbl  DJIEKTPUYECKUX  Lemed ¢
NOCJEIOBATeNIbHBIM M TMapajieIbHbIM  COECMHEHUEM DJJIEMEHTOB, pa3jinyas
yCIIOBHBIE 0003HAYEHUS AIIEMEHTOB AJIEKTPUUYECKUX IIeTIeH;

®[IPUBOJIUTH MPUMEPHI (HAXOAUTH HHPOPMAITUIO O MMPUMEPAX ) MPAKTUIECCKOTO
UCIIOJIB30BaHUS (PU3MUECKUX 3HAHWUW B TOBCEJIHEBHOW JKU3HU JIJII OOCCIICUCHHS
0e30macHOCTU TpU OOpalleHud ¢ TpuOopaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsI 3J0pPOBbS M COOJIIONEHHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpY’Karouien cpeae;

®OCYIIECTBIATh TMOUCK HHPOpMaUd  (PU3NYECKOTO  COAEpKaHUS B
NHuTepHeTe, HA OCHOBE UMEIOIINXCS 3HAHUW U MIYTEM CPABHEHUS JTOMOJIHUTEIBHBIX
MUCTOYHUKOB BBIJEIATh MHGOPMAIHMIO, KOTOpas SBISETCS MPOTUBOPEUYMBON WIIH
MOKET OBITh HEJIOCTOBEPHOM;

®ICTIONIH30BaTh TP BBHIMOJHEHWN YYEOHBIX 3aJaHUl HAyYHO-TIOMYJISPHYIO
TuTeparypy (pu3mdeckoro comepkaHus, CIPABOYHBIE MaTEpHUAIbl, PECypChl CETH
WuTtepHer, BianeTb npuéMaMu KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

®CO3/1aBaTh COOCTBEHHBbIE MHUCHMEHHBIE W KpaTKUE YCTHbIE COOOIIEHUS,
00001mast HOOPMAITHIO U3 HECKOJIBKUX MCTOYHUKOB (DH3UYECKOTO COJEPIKAHMS, B
TOM  4YHclie NyOJUYHO  MPEACTaBIATH  PE3yJAbTaTbl  MPOCKTHOW  WIHU

HCCHCI[OB&TCHBCKOﬁ ACATCIbHOCTH, IIPHU 3TOM I'PaMOTHO HMCIIOJIB30BAaTh H3y‘-IGHHI:Iﬁ



MOHATUWHBIA ~ ammapaT  Kypca  (U3UKH,  CONPOBOXIATh  BBICTYIUICHUE
MpE3CHTALUEN;

o IpU BBIMOJHEHUN y4EOHBIX MPOEKTOB U UCCIEAOBAaHUN (DU3NUECKUX
MPOLIECCOB  pacHpenesisiTh O00S3aHHOCTM B TIPYINNEe B COOTBETCTBUHM C
MOCTaBJICHHBIMU 3a/lauaMH, CJIEIUTh 3a BBIMOJHEHUEM IUJlaHa JCHUCTBUA U
KOPPEKTUPOBATH €ro, aJICKBATHO OIIEHHWBATh COOCTBEHHBIN BKJIAJ B JICSATEIHHOCTH
TPYIIIbI, BBICTPAUBaTh KOMMYHUKATUBHOE B3aHMOJICHCTBUE, TIPOSBIISII TOTOBHOCTh
paspeniatb KOHGIUKTHIL.

K xoHiy o0yuenust B 9 kiaacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

®IICTIONIb30BaTh  TOHSATHS: CHUCTEMa OTcuéra, MaTepuaibHas  TOYKa,
TPAeKTOPHSI, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHUS, nedopmanus (yrpyras,
IUTACTUYECKAsl), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh H
NEePerpy3Ku, IEHTP TAKECTH, a0COIIOTHO TBEPAOE TEIO, LIEHTP TSHKECTU TBEPAOTO
TeJNa, paBHOBECHE, MEXaHWYECKHE KOJIeOaHWsS W BOJHBI, 3BYK, HH(pa3Byk H
yIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJHBI, IIKaJla 3JIEKTPOMATHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JAJIbHO30PKOCTh, CHEKTPhl UCIYCKAaHUS M TOTJIOUICHUS, anbda,
0eTa- 1 raMMa-u3Ty4eHuUs, U30TOMbI, AepHAs IHEPTeTHKA;

epasznuyaTh SABJICHUA (PaBHOMEPHOE U HEPABHOMEPHOE TMPSMOIMHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE NBIKEHUE, CBOOOJHOE TMaJCHUE
TE€J, PABHOMEPHOE ABUKEHUE MO OKPYKHOCTHU, B3aUMOJICUCTBUE TEJ, PEAKTUBHOE
JBUKEHHUE, KOJIeOaTETbHOE IBUKEHUE (3aTyXaloNIUe U BRIHYKICHHBIE KOJIeOaHus),
pPE30HAaHC, BOJIHOBOE  JBWJKEHHE, OTpaXXE€HUE  3ByKa, MPSAMOJIUHEUHOE
pacrpoCTpaHeHue, OTPAXKEHUE U TMPEIIOMIICHUE CBETa, IIOJIHOE BHYTpPEHHEE
OTpakKeHHE CBETA, Pa3jIoKeHHE OEJI0ro CBETa B CIEKTP U CIOKEHUE CIIEKTPAITBHBIX
LIBETOB, JUCIEPCUSl CBETa, €CTECTBEHHAsl PaJNOAKTUBHOCTb, BO3HHKHOBEHHE
JUHEWYATOro CHEKTpa M3JIyYEHUs) MO OMMCAHUIO UX XapaKTePHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIKUX JAHHOC (bHSH‘-I@CKOG SABJICHHUC,



epacmo3HaBaTh TMPOSBICHWE WM3YYCHHBIX  (U3MYECKUX  SBJICHUH B
OKpyXaromeM Mupe (B TOM 4ucie (U3NUECKUE SBICHHUS B TPUPOJIC: TPHWINBHI H
OTIUBHI, ABMKeHUE TIaHeT CONTHEYHOW CHCTEMBI, PEAKTUBHOE JIBIIKECHUE JKUBBIX
OpPraHU3MOB, BOCTIPHUATHE 3BYKOB >KHBOTHBIMH, 3EMIICTPSCEHUE, CEHCMHYCCKHE
BOJIHBI, IIYHAMH, 9X0, IIBETA TEJI, ONTUICCKUE SABJICHUS B TIPUPOJIC, OMOIOTHIECKOE
JEHCTBUE BHUAMMOTO, YyJIbBTPadUOJIETOBOIO UM PEHTICHOBCKOTO H3IIYYCHHH,
CCTCCTBCHHBIM pPaJMOAKTUBHBIA (POH, KOCMHYECKHE Jy4d, pPaTUOAKTHBHOC
U3JTy4YCHUE TPHUPOIAHBIX MHUHEPAJIOB, JICMCTBHE PaJMOAKTUBHBIX H3IYYCHHH Ha
OpraHu3M 4YeJIOBeKa), MPU ITOM IMEPEBOJUTH MPAKTHUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICIISATH CYIIECTBCHHBIC CBOMCTBA (TPU3HAKH) (PU3NUCCKUX SBIICHUH;

®OIUCHIBATh M3YUYCHHBIC CBOMCTBA Tel W (PU3WYCCKUEC SIBICHHS, UCIIOJB3YSI
¢u3nyeckre BEIWYUHBI (CPeAHSISI W MTHOBEHHAs CKOpPOCTh Tejla IpH
HEPABHOMEPHOM JBHIKCHUH, YCKOPEHHE, IepEeMEICHUE, yTh, YTJI0Bas CKOPOCTh,
CWJIa TPEHUS, CHJla YNPYroCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOJHOTO IMaJeHHUS,
BEC Tejla, WMITYJbC Tella, MMITYJIbC CHJIBI, MEXaHW4YecKas padoTa W MOIIHOCTH,
NOTEHIMAIbHAS ~JHEPrusl Tella, TOJHATOrO0 HaJ TIOBEPXHOCTHIO  3EMIIH,
MOTEHIMAIbHAS DHEPTHUsl CXKATOW TPYXKUHBI, KHHETHYECKas DSHEPrusi, IOTHAsS
MeXaHW9ecKasi SHEePTHs, IEPUO U YacTOTa KOJeOaHUH, IITMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IMOKAa3aTelb MPEIOMIICHUS CPEHbl), MpHU
OINMCAaHUU TIPABUIBHO TPAKTOBATHh (PH3UYECKHI CMBICI HCIOJIB3YEMBIX BEIIMYHUH,
o0O3HAaUeHUsT W EAUHUIBI (PU3NYECKUX BEIMYMH, HaXOIUTh (POpMyIIHI,
CBSI3BIBAIONINE JIAHHYIO (DM3UYECKYIO BEIMYHUHY C IPYTUMU BEIMYMHAMU, CTPOUTH
rpad Ky U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

eXapaKTepHU30BaTh CBOMCTBA TeJl, (U3MYECKHE SBICHUS U MPOLECCHI,
MCITIOJIb3YS 3aKOH COXPaHEHUS! DHEPIHH, 3aKOH BCEMUPHOTO TATOTCHUS, TIPUHIIHII
CYNEpIIO3UIIMA CHWJI, TPUHIMI OTHOCUTENbHOCTH ['amumes, 3akoHsl HbpiOoTOHA,
3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMJICHHUS CBETA, 3aKOHBI

COXpaHCHHA 3apAaJOBOIro M MAaCCOBOI'0 YHUCCII IIPpU AACPHBIX PCAKIMAX, IIPH 3TOM



JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHMCBIBATH €r0 MaTEMaTHYECKOE
BBIPAKEHUE;

®00BSICHATh (PU3MUECKUE NPOLECCHl M CBOICTBA TeJl, B TOM 4YHCIE€ U B
KOHTEKCT€ CHUTyalUid MPaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH
MIPUYUHHO-CJIE/ICTBEHHbIE CBA3U, CTPOUTh OOBICHEHHE U3 2—3 JIOTMUECKHUX I1aroB
C omopodl Ha 2-3 H3y4YEHHBIX CBOMCTBA (UBMYECKHUX SIBICHUH, (DU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epeniaTh pacuéTHble 3a/1aun (OMUpArOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3NYECKHUE BEIMYUHBI: HA OCHOBE
aHanM3a YCJIOBUS 3aJlayd 3alMChIBATh KPATKOE YCJIOBUE, BBISBISATH HEAOCTAIOIINE
WK HU30BITOUYHBIE JaHHBIC, BHIOMPATH 3aKOHBI M (OPMYIbI, HEOOXOIUMBIE IS
pElIeHHs, MPOBOJAUTH PACUYEThl U OLEHUBATH PEAIUCTUYHOCTH MOJIYYEHHOTO
3HaueHUsl (PU3NUECKON BEIHUNHBI;

epacrno3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXXHO pEIIUTh MpPU I[TOMOIIU
(u3nYecKuX  METOJOB, HCHOJb3ysl ONHMCAHUE HUCCIEIOBAHMS,  BBIICIATH
OpoBEPSIEMOE MPEINOI0KEHUE, OLEHUBATh IMPABWJIBHOCTh IMOPAJKA MPOBEICHMUS
UCCIICZIOBAHNUS, JI€JIaTh BBIBOJbI, HHTEPIPETUPOBATh PE3YyJbTaThl HAOMIOJCHUN U
OTIBITOB;

®IPOBOJAUTH OIBITHI ITO HAOIOICHUIO (PU3MYECKUX SBICHUN M (PU3MICCKUX
CBOMCTB TeJ (M3yuyeHUe BTOpPOro 3akoHa Hpl0TOHa, 3akOHa COXpaHEHMs PHEPTHUH,
3aBHCHMOCTh MEpHoAa KosieOaHU MPYKUHHOTO MasTHHKA OT Macchl Ipy3a H
KECTKOCTU NPYKUHBI M HE3aBUCUMOCTb OT aMIUIUTYJbl MalblX KojeOaHuM,
IPSIMOJINHEMHOE PaclpoOCTPaHEHUE CBETA, pa3joKEeHUe OEIoro CBeTa B CIEKTD,
U3y4YEeHUE CBOWCTB M300pa)kKeHMs B IUIOCKOM 3€pKaje M CBOMCTB HM300pa’keHUs
npeaMera B COOMparomied JMH3e, HaOMIoJEeHWE CIUIOIIHBIX W JIMHEWYaThIX
CHEKTPOB H3IyYEHUS): CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY U3 H30BITOYHOTO
Habopa 000py0BaHMSI, ONMUCHIBATH XOJ OIBITA U €T0 Pe3yNbTaThl, HOPMYIUPOBATH

BBIBOJBI,



®IIPOBOJINTH MPHU HEOOXOAMMOCTH CEpPHUIO MPSIMBIX H3MEPEHUH, OIpenemss
CpellHee 3HAauYeHUEe M3MEepsSEeMOM BENMUYUHBI ((POKYCHOE pacCTOSIHUE COOMpArOIIe
JIMH3bI), 000CHOBBIBAThH BBHIOOP CIOC00a N3MEpEeHUs (M3MEPUTEIIHLHOTO Mprbdopa);

®IIPOBOJINTH  HCCJIECNOBAaHUE 3aBUCUMOCTEH (PHU3MYECKMX BEIMYUH C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPCHHHA (3aBUCHMOCTh TYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBIDKEHWH O€3 HadaJbHOW CKOPOCTH, Tepuonaa KojeOaHui
MaTeMaTUYECKOT0 MAasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKCHHSI CBETa
OT yIyla TaJeHus W Yrja TpeJoMJICHHs OT yria TMaJeHus): IUJIaHHpOBAaTh
MCCIIEJIOBaHNE, CAMOCTOATEIBHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YNIbTATHI
MOJyYEeHHOW 3aBHCHUMOCTH (PU3WYECKUX BEIMYMH B BHJE TaOMUI] M TPadUKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIIEIOBAHNUS;

®IIPOBOJIUTh KOCBEHHBIC W3MEpPEHUS (DHU3UYCCKUX BCIMYMH (CpeIHSs
CKOpPOCTh M YCKOpPEHHE Tella TNPH PaBHOYCKOPEHHOM JBHKCHHH, YCKOpPEHUE
CBOOOJHOTO TMaJeHus, KECTKOCTh MPYXKUHBI, KOAPOUIIMEHT TPEHUS CKOIBKECHHUS,
MexaHuueckass paboTa W  MOLIHOCTb, 4YacToTa M TMEpUoja  KoJeOaHHit
MaTEMaTUYECKOTO M TPY>KUHHOTO MAasiTHUKOB, OINTHYECKas CUjia COOUparomiei
JUH3bI,  PaJAMOAaKTHBHBIA  (OH):  MJIAHUPOBATH  HU3MEpPEHHs,  COOHUpaTh
HKCIIEPUMEHTATBHYIO YCTAHOBKY M BBIIOIHATH U3MEPEHUS, CIEAYys MPEI0KEHHOM
WHCTPYKIIMH, BBIYUCIISATh 3HAYEHUWE BEIUYUHBI M aHAIU3UPOBATH TOTY4YEHHBIC
PE3yJIbTATHI C YYETOM 33JJaHHOM MTOTPEMIHOCTH U3MEPEHUM;

¢CO0JIIOIaTh TIPAaBWJIA TEXHUKU O€30MAaCHOCTH MpHU paboTe ¢ J1abopaTOPHBIM
00opyTI0BaHUEM;

epazNMyaTh OCHOBHBIC TMPHU3HAKKM M3YUYCHHBIX (DU3UYECKUX MOJCIICH:
MaTepHalibHas TOYKa, a0CONMIOTHO TBEPAOE TENO, TOUYCHHBIH UCTOYHUK CBETA, JIyY,
TOHKAs JIMH3a, TUTAHETapHAs MOJENIb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIIpa;

eXapaKTepHU30BaTh TMPUHIMIBI  JEUCTBHS  HM3YyYEHHBIX TPUOOPOB W
TEXHUYECKUX YCTPOICTB C OMOpPOM Ha MX OMUCAHHs (B TOM YHUCIE: CIUIOMETD,
JATYUKH TIOJIOKEHUS, PACCTOSTHUS M YCKOPEHUS, paKeTa, 3X0JIOT, OUYKH, IEPUCKOTI,

(bOToannapaT, ONITHYCCKUC  CBCTOBOAbBI, CIICKTPOCKOII, A03MMCTpP, KamMeEpa



Bunbcona), wucnonb3ys 3HaHUS O CBoOWMcTBaX (DU3MYECKUX SBICHUUA U
Heo0XouMble (PU3NUECKUE 3aKOHOMEPHOCTH;

®ICIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3YyUYECHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IMPOLIECCOB MPH
peleHr y4eOHO-TIPAKTUYECKUX 3a/ad, ONTHYECKUE CXEMbl JI MOCTPOCHUS
M300paXeHU B MJIOCKOM 3epKaJie U COOMpaloIel JINH3E;

®[IPUBOIUTH MPUMEPHI (HAXOAUTHh HH(POPMALIMIO O MPUMEPAX) MPAKTUUECKOrO
UCIOJIb30BaHUs (DU3UYECKUX 3HAHUW B MOBCEIHEBHOM KU3HU NIl 0OECIeUeHMs
0e30macHOCTH MpH OOpalleHud ¢ TpudopaMH U TEXHUYECKUMH YCTPOWCTBAMH,
COXpAaHEHHUSI 3J0pPOBbS M COOJIIOJEHHUS HOPM SKOJOTMYECKOTO TOBEICHUS B
OKpY’Karouen cpeae;

®OCYIIECTBISATh TMOUCK HMHPOpMalUd  (PU3NYECKOTO  COACpKaHUS B
HNuTepHere, caMOCTOATENbHO (OPMYIHPYSE TMOMCKOBBIM 3ampoc, HaXOAUTh IMYTH
OTIpEJICNICHHs] JOCTOBEPHOCTH TMOJIYYeHHOU MH(GOPMAIMK HA OCHOBE MMEIOIINXCS
3HAHUM U JONOJHUTEIbHBIX UICTOYHUKOB;

®ICIIOJIH30BaTh TP BBHIMOJHEHWN YYEOHBIX 3aJaHUil HAy4HO-TIOMYJISPHYIO
TuTeparypy (pusmdyeckoro conepikaHus, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WNuTtepHer, Bnanerb npuéMaMu KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uH(}OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

®CO3/1aBaTh COOCTBEHHBIC MHCHbMEHHBIE W YCTHBIE COOOIICHUS HAa OCHOBE
uHGOpPMAIIUU U3 HECKOJIBKUX MCTOYHMKOB (PU3MUECKOTO COAEpKaHUs, MyOIMuHO
IIPEACTABIATh PE3YyJbTAaThl IPOCKTHOM MM MCCIENOBATEIBCKON JESATEIBHOCTH,
[IPY 3TOM I'PAMOTHO HCHOJIb30BaTh U3YUYECHHBIN MOHATUWHBIN anIapar u3y4aeMoro
pazgena (U3MKM M CONPOBOXKJIATh BBICTYIUIEHUE MPE3CHTALUEd C Y4ETOM

0COOEHHOCTEH ayTUTOPUHU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa

1.1 dU3NKa - HAVKA O oIIE 2 bubnnorexa [JOK
. HN3HUKa - H IIpu
yia © HpHpoZ https://m.eds00.ru/7£416194
bubnuoreka [JOK
1.2 ) 2 1
e https://m.edsoo.ru/7f416194
i bubnuoreka [IOK
1.3 EcrecTBeHHOHAYYHBIN METO/ TIO3HAHUS 2 1 s/ eds00 /7416194
Hroro mo pazgeny 6

Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA

2.1 Crtpoenue BemecTa 1 bubmorexa [JOK
https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIISCTBA 2 bubmorexa [IOK
https://m.edsoo.ru/7f416194
Utoro mno pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 3 bubmorexa HOK
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

bubmuoreka [JOK
2 41 4 1
3 HEPHITA, Macea, HIOTHOCTD https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 Cuna. Buget i https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 Jasnenue. [lepenaua naBineHuss TBEPABIMU 3 bubnnorexa [JOK
' TeJIaMU, YKUIKOCTIMU U TFa3aMu https://m.edso00.ru/7f416194
bu6moreka [IOK
4.2
Jlaetie XKHAKOCTH ° https://m.edso0.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa i MOTHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>2 Hlpoctere Mexati3MbI > 1 https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
5.3 M 4 1
CRAHIHBCHAN SHEpt https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PeszepBHoOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

8 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUsI
bubmmoreka [{OK
1.1 i 7
CTpoetiite it CBOMCTBa beltiecTsa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
SITIOBRIC HPORCCER > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 7 1 bubmuorexa [JOK
' ¥ VX B3aUMOJIENCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 h gp::?/(:;.eezzti.ru I7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHas MHYKIUS 4 bubmorexa LIOK
' P AL https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pasznen 2. Mexannueckue Kojae0aHusi U BOJTHbBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMITCCINE KOICOAHNA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHIICCITIE BOIMEL JBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' ANIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3nen 4. CBeToBEI€E SIBJEHUS



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

4.1 3aKOHBI PACIIPOCTPAHEHHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBbBIE IBJICHUS
bu6moreka [IOK
A n 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM https.//m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> CTpoetine aTOMHOTO s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FlaepHeIe peakiim ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTOpuTEIbHO-00001IAK0 M MOYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kiaace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SABnenus npuposl. dusnyeckue
SIBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SBJICHUS

dusnyeckue BeJITMYUHEBI U UX
W3MEpCHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPaTyphl MPU TOMOIIN
AKUJKOCTHOTO TEPMOMETpA U
JlaTYuKa TEMIIEPATyphl"

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayK{ U3y4aroT MPUPOTY.
EcTtecTBeHHOHAYYHBINH METOT
no3Hanusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIILIO MOZEIEH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JATBHOCTD MOJIETA
1IapuKa, MymeHHOro
TOPU30HTAJIBHO, TEM OO0JIbLIE, YeM
6oJblIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiectBa. OMBITHI,

bubmuoreka [JOK

! AOKASLIBRIONIHE /IMCKPETHO® https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIECTBA
g bubmmoreka [{OK
JlBIKCHHE HACTAIL BellieCTBa https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OnbITHI 1O
9 HaOJIIOACHHIO TEIIJIOBOTO
pacIIUpEeHUS Ta30B»
10 ArperatHble COCTOSIHHS BEIIECTBA
B3anMocBs3bp MeXTy CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHHSIX M UX bubmuorexa [JOK
11
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJEI
MexaHn4ecKkoe ABMKCHHUE.
12 PaBHOMEpHOE I/III[-IepaBHOMepHOC Bubnuorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBMDKCHUE
13 Cxkopoctb. EquHUITBI CKOPOCTH bubmmorexa LIOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu u BpeMeHU JABUKEHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
Hueprus. 3aKoH HHEPIUH.
15 BSaPII)h];[IOHeﬁCTBHe TeanIjaK MIpUYUHA bubmorexa [JOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHXKEHHUS Tell
IInotHOCTH BemiecTBa. Pacuer Bubmiorexa 1IOK
16 Maccel M1 00beMa Tela o ero

IIJIOTHOCTH

https://m.edsoo.ru/ff0a0fee



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

JlaboparopHas paboTa

17 «OrnpeneneHue MIOTHOCTH TBEPJOTO
TeIa»
18 Pemenue 3amau o reme bubmmoreka [{OK
"[TnoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuKa
19 B3anmoaeicTBus Ten. Cuna
ynpyrocTtH. 3akoH ['yka
JlabopaTtopHnas pabota «M3ydyeHue
20 3aBUCHMOCTH PACTSKCHHS
(medopmanyiv) Ipy>KMHBI OT
MPUIIOKEHHON CUIIBI»
21 SIBnenune TaroreHusa. Cuia TSHKECTH
22| waceotinemn B vems. Pemenms buGmnoexa LIOK
https://m.edsoo.ru/ff0al778
3aga4 o teme "Cuia tsokecta"”
Cuna TsKeCTH Ha WX IJIaHETaXx.
23 dusnueckue Xapalfll:)ey;HCTI/IKI/I bubmmorexa LIOK
https://m.edsoo.ru/ff0a1502
IJIAHET
bu6mmoreka [JOK
24 N3mepenue cun. [Junamometp https.//m.eds0o.ru/ff0alsce
25 Bec Tena. HeBecomocTh Bubmmorexa LIOK
https://m.edsoo.ru/ff0al778
Cl10)KeHHUEe IBYX CHJI, HaIPABICHHBIX
26 O OJTHOH niﬂ?\i)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIAS CHIT
97 Pemenue 3agau mo reme

"PaBHogeiicTByrOmas cuin”



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

TpeHue CKOJIbKEHUS U TPEHUE

28 nokosi. TpeHue B mpupojae u bubmorexa HOK
https://m.edsoo.ru/ff0alb9c
TEXHHUKE
JlaboparopHas pabota «/3yueHune
3aBUCHMOCTH CHUJIBI TPCHUS
29 CKOJIBYKEHUS OT CI/IJII)Ip JIABJICHUS U bubmmorexa [JOK
https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAIOIINXCS
ITIOBEPXHOCTEN»
30 Pemenue 3aga4 Ha onpeneneHue
PaBHOJICHCTBYIOLIEN CUIIBI
Pemenne 3agay no TemaM: «Bec
31 Tenay, «'padudeckoe n3oopaxeHue bubnuoreka [IOK
cr», «Cubly, https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHUID»
KonTtponpHas padoTa o Temam:
«MexaHn4ecKoe ABIKCHUCY,
32 «Macca, INIOTHOCTEY, «Bec Temay,
«I"paduyeckoe N300pasKCHUE CHIDY,
«Cunbi»
33 Jasnenue. CiocoObl yMEHBIIICHUS U bu6mmoreka [JOK
YBEJTHUYCHUS JTABICHUS https://m.edso0.ru/ff0a20a6
aBJICHHUE Ta3a. 3aBHCUMOCTD
34 ﬂﬂaBHeHI/I}I rasa or ooréma bubmmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TEMIEPATYPHI
Ilepenaya maBieHUs TBEPABIMU
35 Tenzhfn )KEL[KOCT)IMI/I u lli)aﬂ3aMI/I. bubmorexa HOK
’ https://m.edsoo.ru/ff0a25b0
3akon [lackans
36 JlaBiaeHHe B )KHUIKOCTHU U rase, bu6mmoreka [JOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

BBI3BAHHOC HeﬁCTBHeM CHIJIBI

https://m.edsoo.ru/ff0a2718

TSKECTH
37 Pemenue 3amau o teme «/laBnenue bubnuorexa [JOK
B )KHMJIKOCTH U rase. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
bubmmoreka [{OK
38 Coobuaromyecs cocy https://m.edsoo.ru/ff0a2970
39 I'unpaBnmaeckuii mpece Brbmiorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopuiaeBoi
KUJIKOCTHBIH HACOC
Atmocdepa 3emiu. [Tpuunnsl
40| oforoun Sewm. Jammciocrs bimorera LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(HEpHOTO JaBJICHHS OT BBICOTHI
HaJl ypOBHEM MOPS
42 Bec Bo3myxa. ATmocdepHoe bubmuorexa [JOK
JaBIICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro bubnuoreka [JOK
nasnerust. OnelT Topprueiu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTBH aTMOC(HEPHOTO
44 JIABJICHUS OT BLICOTB(IbHI:J.H YPOBHEM bubmmorexa [JOK
https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepouna. AtmMocdepHoe bubnnoreka [JOK
45
JaBIICHHE HA Pa3IHYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3a1au o teme
"ATtmocgepHoe naBieHue"
47 JleicTBUE KUAKOCTH U Ta3a Ha bubnmuoreka [JOK

NOTPpY>KCHHOC B HUX TCJIO.

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

ApxumenoBa cuia

JIaboparopHas paboTa
«OrnpeneneHue BbITaIKUBAOLIEH

bubmmoreka [{OK

48 CHJIBI, JICUCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIKOCTb)
JlaboparopHas paboTa 1Mo Teme
«MccnemoBanne 3aBUCHMOCTH Beca
49 Tela B B)Io,ue oT 00BEMa Bubmuotexa LIOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUJIKOCTh 9aCcTH
Tela»
bu6moreka [IOK
50 [lnapanite Tex https://m.edsoo.ru/ff0a3a96
JlabopaTtopnas pabota
"KoHcTpynpoBaHue apeoMeTpa Win
51 KOHCTPYMPOBAHHE JIOAKH U
OTpeieNICHuE €€
rpy30N0AbEMHOCTH"
Pemenue 3agau mo remam:
52 «IInaBanue cynos. bu6mmoreka [JOK
BosayxoruiaBanuey, «JlaBiacHue https://m.edso0.ru/ff0a3654
TBEP/IbIX TEJ, )KUJIKOCTEH U Ta30B»
53 Mexanudeckas pabora bubmmorexa LIOK
https://m.edsoo.ru/ff0a3f82
54 MouHocTts. EquHAIEI MOIIIHOCTH bubmmorexa [IOK
https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenosanue "Pacuér
55 MOIIIHOCTH, pa3BUBAEMOM pU

noanéMe o ectauie"



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

IIpocTeie Mexanu3mel. Peryar.
PaBHOBeCHE cuil Ha peruare

57

KonTtposneHas paboTa o teme
«/laBnenue TBEpABIX TEN,
KUIAKOCTEH U Ta30By /
Bcepoccuiickas npoBepoyHas
pabota

58

PesepsHblit ypok. Pabora ¢
TEKCTaMHM 110 TeMe «JlaBiieHue
TBEPJBIX TEIN, )KUIKOCTEH U Ta30B» /
Bcepoccuiickas npoBepoyHas
pabota

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

59

Prruaru B Texuuke, ObITY U IPUPO/IE.

JlaGopaTtopHnas pabota
«HccnenoBanue ycnoBHit
pPaBHOBECHS pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0a478e

60

Pemrenue 3agayq mo reMme «YCiIo0BUS
pPaBHOBECHS pbIyara

bu6mmoreka [IOK
https://m.edso0.ru/ff0a48a6

61

Koaddurment monesnoro aeicTeus
MexaHusma. JlaboparopHas padora
«3mepenue KII/] nakinoHHO#M
MIJIOCKOCTH

0.5

62

Pemenne 3amau mo teme "Pabora,
moiHocTh, KIT"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnyeckasi 3HEPTHUs.
Kunernueckast 1 moTeHIMaIbHAas
SHEprus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKkoH COXpaHCHUA MEXaHHYeCKOH

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

SHEPruu

https://m.edso0.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 10 TEME
"DKCHepUMEHTAIbHOE OTIpEIETICHUE
M3MEHEHHUS KHHETUYECKON 1
MOTEHIIMATILHON YHEPTUU TIPU
CKAaThIBAaHHMH TeJa M0 HAKJIIOHHOM
MJI0CKOCTH"

66

KonTponsHas pabora o teme
«PaboTa 1 MOIIHOCTB. DHEPrUs»

67

PesepsHblii ypok. Pabora ¢
TEKCTaMU II0 TeMe "Mexanndueckoe
nIBIOKeHnE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

68

PesepsHblit ypok. Pabora ¢
Tekctamu 1o teme "Pabora.
MomHocTh. DHeprus"”

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoaudecTBo 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

':;_)H Tema ypoxka Beero Kontpoabubie | I[lpakTnueckue fl[:;:el{l/lﬂ o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO M bubnuoreka [JOK
1 1
TEOPHHU M UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJI 1
Mogenn TBEPIOTO, KUIKOTO U
3 ra3(2)106pa3HoI:(1) cocms{im?l 1 bubamorexa LOK
https://m.edsoo.ru/ff0a540e
BEIIlECTBA
OObsicHEHHE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIO)KEHU MOJIEKYJISIPHO-
KHUHETUYECKOI Teopuu
5 Kpucrannmaeckue u amopdHbie 1 bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauuBaHuE U KallWJUISIPHOCTb. 1 bubnnoreka [JOK
IToBEpXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpeHne U CKATUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TeMIIepaTyphl
8 CO CKOPOCTBIO TEIJIOBOTO JBIKEHUS 1
YaCTHII
9 Buytpennss sHeprus. CriocoOsl 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

W3MEHEHHUs BHYTPEHHEN SHEPruu

https://m.edso0.ru/ff0a5c60

bubmuoreka [JOK

10 Baget Tenuonepena https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[Ipakruyeckoe

11 HUCIIOJIb30BAHUE TEIIJIOBBIX CBOMCTB bubmmoreka [{OK
BCIIIECTB U MAaTEPHAJIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexxeHus"

12 KommaecTBo TemnoTel. Y nenbpHas bubmmoreka [{OK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TETUIOBOTO OaaHca.

13 TSHJ‘IOO6M€H 1 TEIJTIOBOE Bubnuorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTtopHnast pabota

14 "UccneqoBanue IBICHUA bu6mmoreka [IOK
TEII000MEHA TPH CMEITMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topstdeil BOAbI"

PacueT xomnuecTBa TEIIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHus
TeJa ¥ BBIICISEMOTO UM TIPU
OXJIAXKICHUH
JlabopaTopHas pabora

16 "Onpiz[enlejHHe l;zleJILHoﬁ bubmmorexa [IOK

\ https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIIECTBA
DHeprus ToriuBa. Y ieabHas bu6mmoreka [JOK

17
TETJIOTa CrOPaHHs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE BuGmorexa [OK

18 KPUCTAJUTMYECKUX TeJ. Y eTbHas

TCIJIOTA IIJIaBJICHUA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

19

JlaboparopHas paboTa
"Onpenenenue yaenbHOM TEIIOThI
TJIaBJIEHUA Jibaa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBaHue ¥ KOHICHCAITHS.
Hcnapenue

bubmmoreka [{OK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y genbHas temiora
napooOpa30BaHUs U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPHI
KHUIIEHUSI OT aTMOC(EPHOTO
TABIICHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnocth Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCHUTEIILHOU BIAXKHOCTH
Bo3qyXa"

bu6moreka [IOK
https://m.edso0.ru/ff0a7628

23

Pemenue 3a1a4 Ha onpeiesieHue
BJIQYKHOCTH BO3/yXa

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
neurareneit. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHus

25

KIIJI TenmoBoro aBurarers.
TermoBble ABUraTEN U 3aIlUTa
OKpYyXaromiei cpeibl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpPaHCHUA U IIPEBpaAlICHUA
OHCPI'vMH B TCINIOBBIX IMPpOHECCax

27

[ToaroToBka K KOHTPOJBHOM paboTe
1o Teme "TenoBrle SIBJICHHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BeliecTBa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonTtposnsHas paboTa o teme

bubmuoreka [JOK
28 "TernnoBble sIBICHUSL. ICIBMGHGHHG ) https://m.edsoo.ru/f0ag6ae
arperaTHbIX COCTOSIHUH BEIIECTBA
29 Dnektpuzaius Ten. [[Ba pona
AIEKTPUUECKUX 3aPSI0B
Ypok-uccienoBaHue
30 "DnexTpu3aus TeJI HHAYKIUEeH 1
IIPU COIPUKOCHOBEHUH"
31 B3anmoelicTBre 3apsyKeHHBIX TEIl. bubnnorexa [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 HanpsiskeHHOCTB 2JIEKTPUYECKOro bubnuoreka [IOK
noJist. [TpuHIMD cynepro3uium https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocutenu snexTprueckux 3apsiioB.
33 DneMeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [IpoBOIHUKHY U TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpaHCHHS SJIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha mpuMeHEHUE bu6mmoreka [JOK
CBOMCTB DJICKTPUYECKHX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKUN TOK, YCIIOBHS €r0
36 cymeciBOBaHmI. I/ICT(}),‘IHI/IKI/I Bubmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
37 JIecTBHS 2IEKTPUUECKOTO TOKA Bubnnorexa HOK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccnenosanue "JleiictBue

QJICKTPUYCCKOTO I1I0JISI Ha



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

MIPOBOJIHUKYU U AUDJIECKTPUKH"

DIEeKTPUYECKUM TOK B METaJLIaX,

bubmuoreka [JOK

39 KUIKOCTSX M razax https://m.edsoo.ru/ff0a9838

40 DneKTpruyecKas 1enb 1 e
COCTaBHBIE YaCTH
Cuna Toka. JlabopaTopHas pabora

41 "U3mepenue u perl)"ynHI;OBagne 0.5 Brbmiorexa LIOK

| https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DNeKTpUUYECKOe HaNpsKEHHE.

4 BoabsTmerp. JIabopaTtopHas paboTa 05 bubnuoreka [JOK
"H3mepeHue u peryaupoBaHue https://m.edsoo.ru/ff0a9e14
HaIpsKeHUs "

ConpoTuBieHNE MPOBOTHUKA.
43 yL[eJI;BHOG conpOTEBJIe:IIHe bubmorexa [IOK
https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTtopHnas pabota
"3aBHCHUMOCTb 3JIEKTPUUYECKOTO
44 COTIPOTHUBIICHUS HpOlfOI[HI/IKa OT €ro 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0aa738
JUIMHBI, IO TOTIEPEYHOrO
ceyeHus U Marepuaia"
3aBUCHUMOCTh CHJIBI TOKa OT
45 HanpspbkeHust. 3akoH Oma st bubmorexa HOK
https://m.edsoo.ru/ff0aad4a
ydacTKa e
JlaGopaTtopHas pabota
"HccnenqoBanue 3aBUCUMOCTH CHJIBI BuGnorexa 1IOK
46 TOKA, UYLIEr0 YEepPe3 PE3UCTOP, OT 1

COTIPOTHUBJICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IlocnegoBaTenbpHOE U napajjiCJIbHOC

41 COCIIMHEHUS TIPOBOTHUKOB
JlaboparopHuas padota "IIpoBepka
48 IIpaBUJIA CIIOKEHUS HANIPSKEHNUN bubnuorexa [JOK
MIPY TIOCIIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIByX PE3UCTOPOB"
JlabopaTtopHnas pabota "IIpoBepka
49 MpaBHJIA I CUJIBI TOKA IpU bubnuorexa [JOK
napauieJIbHOM COCANHCHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3aga4 Ha npuMeHEHUE
50 3aKOHAa OMaﬂmm pale;I/Iquro bubmorera [IOK
https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOTHUKOB
Pa6ora u moutHOCTH
51 3neKTqueCKI(J)lro TOKa. 3aKOH Bubnuorexa LIOK
https://m.edsoo.ru/ff0ab124
Hxoyna-Jlenna
JlaboparopHas paboTa
52 "Oane)L[enIe)HI/Ie ia6OTH YA MOIITHOCTH bubmmorexa [JOK
. https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKa
DneKTpuyecKue Henu u
53 MOTPEOUTENN AITEKTPHIESCKOM bubnmuoreka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTosiHHBIE MAarHUTHI, UX
B3aUMO/IEHCTBUE
55 Ypoxk-uccnenopanue "N3yuenue bubnunoreka [JOK
MOJIeH OCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarnutHoe mmoje. MarHuTHOE HoJIe bu6mmoreka [JOK



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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https://m.edsoo.ru/ff0ac3d0

3eMJId U €70 3HAYEHUE [UTA KU3HU
Ha 3eMie

https://m.edsoo.ru/ff0acOba

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DNEeKTPUUYECKUE 3apsiibl.

o7 3apsKEHHBIE Tela U UX Brbmiorexa LIOK
B . https://m.edsoo.ru/ff0abd2c
B3auMociicTBus. [TocTOSTHHBIM
ANEKTPUIECKUHN TOK"
KonTponsHas pabora no teme
"JNIeKTpUUECKHE 3apsiIbl.
3apsoKEHHbBIC Tela U UX
58 Baell)HMoneﬁCTBHﬂ. [TocToSsTHHBIH bubamorexa LOK
. " https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUH TOK" /
Bcepoccuiickas npoBepoyHast
pabota
Peseprubiit ypok. Pabora ¢
TekcTamu 110 TeMe "llocTossHHBIN
59 JNIEKTPUYECKHH TOK" / bubmmorexa LIOK
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepoyHas
pabota
OmneiT OpcTeaa. MarauTHoe moJjie
60 BHeKTpI/I‘P;eCKiFO TOoKa MaraurtHoe Bubmmorexa LIOK
https://m.edsoo.ru/ff0ac1d2
T0JI€ KaTYIIKA C TOKOM
[IpuMeHeHne 3eKTPOMarHiuTOB B
61 texHuke. JlabopaTtopHas padora 05 bubnnoreka [JOK
"W3y4yeHue IeWCTBHSI MATHUTHOTO https://m.edsoo.ru/ff0ac74a
10JIs1 HA MPOBOJHUK C TOKOM"
DNEeKTPOABUTATENH TIOCTOSIHHOTO BuGmmorexa [OK
62 Toka. Mcronp3oBanue

BHCKTpOﬂBHFaTCHCﬁ B TCXHUYCCKUX

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

YCTPOMCTBAX U HA TPAHCIIOPTE.
JIaboparopHas paboTa
"KoHcTpyupoBaHue U U3y4eHue
paboTHI dNeKTpoBUTATENS"

63

Omnbrter @apages. 3aKoH
BHCKTpOMaFHHTHOﬁ HUHAYKIOUU.
[IpaBuio JIenna

64

OnekrporeHeparop. CrocoOs
MTOJTYYEHUS NIEKTPUIECKON
SHEPTruH. DIIEKTPOCTAHIINN Ha
BO300OHOBIISIEMBIX UICTOYHHKAX
SHEpPruun

65

[ToaroroBka K KOHTPOJILHOM paboTe

1o TeMe "DNEKTpUYECKue u
MAarHUTHBIE SIBJICHUS"

66

KonTtponsHas padoTa o Teme
"DneKTpuYecKue U MarHUTHbIE
siBJICHHS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

67

PeseprubIit ypok. Pabora ¢
TeKcTaMu 110 TeMe "TeIioBrie
SBJIEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHriit ypok. PaGota ¢
TEKCTaMU 110 TeMe "MarauTHele
sBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145
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9 KUIIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka Konrpoabubie | IlpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3YYeHH S
padoTsI padoThbI pecypchl

1 Mexanndueckoe OBIDKEHUE. 1
MarepuaiibHas TOUKa
Cucrema orcuera. OTHOCUTEIILHOCTh bubnuorexa [JOK

2 1
MEXaHHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE ITpsAMONIMHEHOE bubnuoreka [IOK

3 1
IBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE

4 nekeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PAaBHOYCKOPEHHOE 1 bubmuorexa [JOK
JBIOKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctu
JlaGopaTtopHnas pabota

7 "Onpenenenre yCKOpeHus Teia Ipu 1 1 bubnunoreka [JOK
PaBHOYCKOPEHHOM JIBUYKEHHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM IMJIOCKOCTH"

8 CBobOoauoe magenue tei. OnbITh 1
lanunes
PaBHOMEpHOE IBUMXKEHUE TTO

9 P lJ'lI 1 bubnunoreka [JOK
okpyxHocTu. [lepron u yacrora

Py p . g https://m.edsoo.ru/ff0ael76

oOpamenus. JIuneitHas u yrmosas



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

CKOPOCTHU

10 LleHTpOocTpeMUTENBHOE YCKOPEHHE
11 [lepsrlii 3akon HetoTona. Bektop bubnuorexa [JOK
CHUITBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerloToHa. bubnuorexa [JOK
PaBHOzelicTByOmIAsK chita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3umnus Cui https://m.edsoo.ru/ff0ae982
14 Pewrenne 3aga4 Ha mpuMeHeHNe bubnnorexa [JOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bu6moreka [IOK
15 Cnra ypyroctit. 3axor I'yia https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agaq mo teme «Cria
YOPYTOCTH
JlaboparopHas paboTa
17 <<Oane):z[enI;HHe I})KCCTKOCTI/I bubmorexa OK
https://m.edsoo.ru/ff0aee28
MIPYXUHBDY
18 Cua Tpesms bu6mmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemrenue 3agay mo teme «Cuiia bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaboparopHas paboTa
20 "Onpiz[enlejHHe ioa(b(bHuHeHTa Bubmiorexa LIOK
\ https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIbKCHHUS
Pemenue 3agau no teme "3akoHbI
21 HeroroHna. CII[/IJ'Ia ynpyroctu. Cuna bubamotexa [IOK
\ https://m.edsoo.ru/ff0afb8e
TpPEeHUS
22 Cuna TsKeCcTH M 3aKOH BCEMHPHOTO bubnuorexa [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
IMagCHUA

https://m.edsoo.ru/ff0af044

VYpoxk-koupepenuus "JIBKeHne el

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrtema). ['anaktuku"
Pemenne 3agau mo teme "Cuna Butnorexa LK
24 Eﬁ?;fnif AKOT BECMUPHOTO https://m.edsoo.ru/ff0af5f8
o5 [IepBas kocMHuecKasi CKOPOCTb. bubnuorexa [JOK
HeBecomocTh 1 meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuanbHON TOUKH.
) AOGCOTIOTHO TBEPI0E TEIIO. BuGmorexa LIOK
PaBHOBecue TBEpIOTO TENa C .
JAKPEILIEHHOIT 0ChIO BPAIICHILA. https://m.edsoo.ru/ff0afe36
MowmeHnT cunsl. LlenTp TsxecTu
PaBHOBEeCHE MaTepuaIbHON TOYKH.
AOGCOTIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpaOTO TENA C
3aKPEIUIEHHON OChIO BPAILICHHUS.
MowmeHnT cuisl. LlenTp Tsxectu
08 Pemrenue 3agaq mo reme "MoMeHT bu6mmoreka [JOK
cuibl. Llentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe BuGmmorexa [OK
"
29 gz;;x:ﬂel\;::;{::yoe AABIDRCHHC. https://m.edsoo.ru/ff0b0408
KonTtponpHas paboTa o teme
30 "MeXzHI/IquK(l):)e JIBHKEHHE. bubmorexa HOK

Bsaumonerictue Tea"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmmnynsc Tena. IMITynbsC CUIIBL.
3aKOH COXpaHEHUS UMITYJIbCA.

bubmuoreka [JOK

31 Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHICTBHE
32 Pemenne 3agaq mo reme "3akoH bubmmoreka [{OK
COXpaHEHHS UMITyJIbca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenuus "PeaktuBHOE
JBUKEHHE B PUPOJIE U TEXHUKE"
bubmmoreka [{OK
34 Mexanuveckasi paboTa U MOIITHOCTh https://m.eds0o.ru/f0b0as4
35 PabGoTta cunibl TSDKECTH, CHITBI bu6moreka [IOK
YIPYTOCTH M CHIIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopnas pabota
36 «Ormpenenenue paboThl CUIIbI TPEHUS
IIpY paBHOMEPHOM JIBU)KEHUU TeJia
10 TOPU30HTANBHOMN OBEPXHOCTI
37 CBs13b DHEPrUU U pabOTHI.
[ToTenumanpHas sHEprus
38 Kunernueckas sueprus. Teopema o bubnuorexka [JOK
KHHETHYECKOM SHEPTUU https://m.edsoo.ru/ffO0b0c32
39 3aKOH COXpaHEeHUsI SHEPTUU B
MEXaHUKe
JlaboparopHas pabota «/3yuenue bubnunoreka [JOK
40
3aKOHA COXPAHEHUS SHEPTHUI» https://m.edsoo.ru/ffob12fe
41 KonebarenbHoe ABMIKEHHE U €TO bu6mmoreka [JOK
XapaKTEePUCTUKU https://m.edsoo.ru/ffob1858
42 3aryxaromue KoueOaHusl. bubnunoreka [JOK

BLIHY)KI[GHHLIC KOJIeOaHMSI.

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

Pe3onanc

43

MareMaTuuecKuii U IpyKUHHBII
MAasITHUKH

44

VYpoxk-uccnenoBanue «3aBUCUMOCTb
MeproJIa KOJICOAHHU OT KECTKOCTH
IIPY>KUHBL ¥ MAcChL Ipy3a»

bub6mmoreka [{OK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3HEpruyn npu
MEXaHUYECKUX KOJeOaHUsIX

46

JlabopaTtopHnast pabota
«OmnpezeneHne 4acTOTHl U NEPUoOIa
KoJieO0aHui IPYKMHHOTO MasiTHUKa

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH ITepHOo/1a KoJIeOaHui
Tpy3a, MOJIBEHICHHOTO K HUTH, OT
MAaccChl Tpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEI. CBOMCTBA
MeXaHU4YeCKUX BOJH. [IpogonpHbIe 1
TOTIEPEYHBIC BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenus "MexaHnuecKre
BOJIHBI B TBEPJIOM TeEJI€.
CeiicMuuecKre BOJTHBI"

50

3Byk. Pacnipoctpanenue u
OTpa)XeHHE 3BYyKa

51

Ypok-uccnenosanue "HabnroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koHpepeHmus "YIpTpa3ByK u

bubmuoreka [JOK

53 UH(pa3BYK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
o HOHFOTO?;@ K KOHTPOJILHOH paboTe BuGmiorexa LIOK
1o TemMe "3aKOHBI COXPaHCHUSI.
MexaHn4ecKue KOJIC6I:1HI/I$I 1 BOJIHBI" ttps://m.eds00. 1/ TONZ5T0
KonTtposnsHas paboTa o teme
55 "3aKOHBI COXpaHEHUSI.
Mexanuveckue KojaeOaHusi U BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DJIeKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
S7 CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH
Ypok-konpepennus "[lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonap30BaHue 3JCKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JUUISI COTOBOM cBsA3H"
Ypok-uccnenoanue "N3yuenne BuGmorexa LIOK
59 CBOMCTB 2JIEKTPOMarHUTHBHIX BOJIH C
MIOMOIIIBIO MO6II)/IJ'II>HOFO teneona” hitps://m.2ds00.w/tfb2cbe
Pemenue 3a1ay Ha onpeeneHue
60 YacTOTHI U JUTHHBI
AJIEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHUuTHasl IPUPOJa CBETA. BuGmmorexa [OK
o1 CC]:); :T(;T;;B;Za' Bommoeste https://m.edsoo.ru/ff0b31d0
Hcroynuku ceera. [IpsmonuneitHoe Butmiorexa [IOK
62 gi?f;:;p;ii?e cpeTa. 3aTMeis https://m.edsoo.ru/ff0b3658
63 3aKOH OTpaXEHMS CBETA. 3epKaja. bubnuoreka [IOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
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https://m.edsoo.ru/ff0b3658

Pemenue 3anau Ha npuMeHEHUE
3aKOHA OTPaKEHMsI CBETA

https://m.edsoo.ru/ff0b38c4

64 [Ipenomnenue cBera. 3akoH bubnuorexa [JOK
MPEIOMJICHHUS CBETA https://m.edsoo.ru/ff0b3aea
[TosiHOE BHYTpEHHEE OTpAKEHUE

65 cBera. Mcnonp30BaHUE MOJHOTO bubnuorexa [JOK
BHYTPEHHET'O OTPaXKCHHUSI B https://m.edsoo.ru/ff0b3c5c
OTITHYECKUX CBETOBOJIaX
JlabopaTtopHnast pabota
"HccnenoBanue 3aBUCUMOCTH yTJia

66 MIPEJIOMIICHHUSI CBETOBOTO JIyda OT
yIJIa [aJIeHUs] Ha TPaHMIIe "BO3yX-
crexio""
Ypoxk-koHbepeHIus
"Hcnonp30BaHue NOJIHOTO

67 BHYTPEHHETO OTPAKCHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"

68 JIun3el. OnTuHyeckast cuja JIMH3bI Bubmiorexa LIOK

https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenne n3o00pakeHUH B TMH3aX bubmmorexa LIOK
https://m.edsoo.ru/ff0b444a

JlaGopaTtopHas pabota

70 "Onpenenenue GoOKycHOTO bubnunoreka [JOK
PacCTOSHUSI U ONITUYECKOW CHITBI https://m.edsoo.ru/ff0b4206
coOuparoriei JTUH3bI"

71 Ypok-koHpepenmus "OnTudeckue bubnunoreka [JOK

JIMH30BbIe TPHOOPHI"

https://m.edsoo.ru/ff0cO0a7e



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

I'ma3 kak onTU4YecKas CHUCTEMa.

bubmuoreka [JOK

72 3penue https://m.edsoo.ru/ff0b4684

73 Ypok-koupepermus "ledexTs
3penusi. Kak coxpanuts 3penue"

Paznoxenne 6enoro cBeTa B CHEKTP.

74 Omnbitel HetoToHa. Crioxkenue bubnuorexa [JOK
CIIEKTPAIbHBIX I[BETOB. Jlucnepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHast pabota "OmbITH 11O

a3JI0’KEHUI0 OEJIOro CBEeTa B CIIEKT
75 E BOCIIPUSATHUIO [IBETA MPEIMETOB ’ bubmmorexa LIOK
https://m.edsoo.ru/ff0c0e2a
MpU UX HAOJIOJICHUH Yepe3
1BETOBbIE (pUIHTPHI"
VYpok-npaktukym "BosiHOBEIE

76 CBOMCTBA CBETA: AUCTICPCHSI,
uaTepdepeHus u qudpakuus"

77 OmneiTer Pesepdopnaa u mianetapHast bubmuorexa [JOK
MO/IEJ b aToMa https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Moaens atoma
bopa

79| aronon Kearm. Suneteare buGinorexa LIOK

https://m.edsoo.ru/ff0c144c
CHEKTPbI

80 Ypok-npaktukym "Habmonenue bubnunoreka [JOK
CIIEKTPOB HCIyCKaHuUs" https://m.edsoo.ru/ff0c1550

81 PagnoakTHBHOCTE U €€ BUIBI bubmorexa HOK

https://m.edsoo.ru/ff0c1672

82 CrpoeHnue aTOMHOTO s7pa. bubnuoreka [IOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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https://m.edsoo.ru/ff0c1672

Hyxnonnas mozaeins

https://m.edsoo.ru/ff0c18ac

83 PannoakTuBHBIE TPEBpAILICHMSL. bubmoreka [IOK
N3oTtomnst https://m.edsoo.ru/ff0clal4

84 Pemenue 3agau nmo teme: bubmmoreka [{OK
"PannoakTUBHBIC TPpEeBpaleHus " https://m.edsoo.ru/ff0clb4a

85 [Tepwon momypacmana
Ypok-koH(pepeHI s

86 "PpaIll/IoaK"l(“ll)/IBIiII)I: W3ITyICHHS B bubmmorexa [JOK

., https://m.edsoo.ru/ff0c2126
MIPUPOJIE, MEIUIIMHE, TEXHUKE
SnepHbie peakunu. 3aKOHBI
87 C())IXé)aHeHESI 3a];su10130ro " Bubnuorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCET

88 DHeprus CBSI3U aTOMHBIX SIEP. bubmuorexa [JOK
CBsI3b MacChl U SHEPIUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no reme "SnepHeie
peakuun"

90 Peakuuu cunTte3a u nenaeHus siaep. bu6mmoreka [JOK
Wcrounuku saeprun ColHIla U 3BE3] https://m.edso0.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas

01 sHepreTuka. JlefcTBus
PaAMOaKTUBHBIX U3TyYEHHUI Ha
JKUBBIC OpraHu3Mbl"

[ToaroToBka K KOHTPOJBHOM paboTe

92 1o TeMe "DNEeKTPOMArHUTHOE MOJIE. bubnnoreka [JOK
DNeKTPOMarHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBble siBneHus"

93 KonTponsHas paboTta o Teme

"DIeKTpPOMAarHUTHOE MOJIE.



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KIIACC

OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BAaTh U3YYCHHBIC TIOHATUA

1.2

pasiindaTtb ABJICHUSA II0 ONHMCAHWIO HMX XAapPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOIMIUX JAHHOC (i)I/ISI/I‘IeCKOG SIBJICHHUC

1.3

pacrno3HaBaTh MPOSIBIIEHUE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpE, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJIE,
MPU 3TOM TEPEBOJAUTH MPAKTUYECKYIO 33aJauy B Y4eOHYIO, BBIICIATH

CYyULIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SBJICHUI

1.4

ONHCBHIBATh HW3YyYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBJICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, TIPU OINMUCAHWU MPABUIHHO
TPaKTOBaTh (U3UYECKUH CMBICH HCIIOJIB3YEMBIX BEIHYWH, WX
0003HaYCHHS U CAUHUIIB (PU3UUECKUX BETUYHH, HAXOIUTh (DOPMYIIHI,
CBSI3BIBAIOIIMAE JIaHHYIO  (DU3MYECKYI0 BEIMYMHY C JAPYTHMH
BEIIMYMHAMHU, CTPOUTh  TpadUKHd  H3YUYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/II‘I€CKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOICTBa TECII, (bHBI/IIICCKI/Ie SABJICHUA W ITPOLECCHI,
HCIIOJIB3Yysd H3YUYCHHBIC 3aKOHBI, IIpU J3TOM JaBaTb CJIOBECHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBJICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
yuciae M B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh IPUYMHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOHCTBA (PU3NYECKUX SABICHUHN, (PU3MUECKUX 3aKOHA WIIH

3aKOHOMCPHOCTH

1.7

peuiaTtb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIB3Yd 3aKOHBI U

(I)OpMYJ'ILI, CBA3BIBAIOIIHEC (I)I/ISI/I‘ICCKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a




yCIIOBHMS 3aJa4d 3alUChIBaTh KpPaTKOE YCJIOBUE, IIOJCTaBIIATH
¢u3nveckrue BeTUUMHBI B (POPMYIIBI M IPOBOJIUTH PACUEThl, HAXOIUTh
CIpaBOYHBIC AaHHBIC, HEOOXOMMBIC JUIS pEIICHHs 3a]a4, OLlEHUBATh

PEAUTUCTUIHOCTD TOTYYCHHOU (PU3UYECKON BEITMUMHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh IPHU IMOMOLIU
(i)mnqecxnx METOOOB, B OIHCAaHHUU HCCIICAOBAHUSA  BbIACIATH
IpOBEpsieMOE  MpPEANOoJOXKEeHHe  (TUIoTe3y),  paszauyarb U
HHTCPIIPETUPOBATH HOJIy‘IGHHbeI PE3yibTaT, HAXOIUTH OLINOKHA B

XO0J€ OIlbITa, A€JaThb BBIBOJLI IO €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOACHUIO (PU3UYECKUX SBICHUU WIH
(¢bu3uMYecKux  CBOMCTB  Tel:  (OpPMYJIHUpPOBATH  IPOBEPSEMbBIC
MPEANOJIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  NPEIJIOKEHHOTO

000py/I0BaHNs, 3aMUCBIBATh XO/JI ONBITa U (POPMYIHUPOBATH BBIBOIbI

1.10

BBITIOJIHATh NpPSIMbIE U3MEPEHMsI C MCIOJIb30BAaHUEM aHaJOrOBBIX U
1M (pOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUsS NPUOOPOB € y4ETOM

3aJlaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEpPEHU I

1.11

MPOBOJUTHh  HCCIEJOBAaHUE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C WCIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH,
y4acTBOBaTh B IUTAHMPOBAHMHU YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHUSI, CICAYS MPEIOKCHHOMY TUIaHy,
(bUKCUpOBaTh PE3YJIBTATHl IOJYYCHHOW 3aBUCUMOCTH (PU3NUYECKHUX
BEJIMYUH B BUJIC MPEAJIOKEHHBIX TAOIHI] U TPapUKOB, JIe]aTh BBIBOJIBI

I10 pE3yJIbTaTaM HMCCICI0OBAHUA

1.12

IIPOBOAUTHE KOCBCHHBIC HN3MCPCHHA (bHSH‘leCKI/IX BCJIIMYHH, CJICOYA
Hpe,HHOH(eHHOﬁ HHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMCpCHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIUYUCIIATH 3HAYCHHC HCKOMOM

BCIINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e301IacCHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

YKa3bIBaATb MPUHIUIIBI JeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTEeprU30BaTb HPUHIHIIBLI JeNCTBUSA N3Y4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C IOMOIIBIO HX OIIMCAaHUA,
HCIIOJIb3Ys 3HaHUA 0 CBOMCTBaxX (1)I/ISI/I‘IGCKI/IX SIBIICHUI 151

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3dKOHOMCPHOCTHU

1.15

NPUBOAUTH TNpUMEphl (HAXOAUTh HMH(POpPMALMIO O MpUMepax)




MPAKTUYECKOTO UCHOJIH30BAHUS (PU3MUYECKUX 3HAHUH B MOBCEHEBHOM
KU3HH Juis  oOecrieueHHuss O€30MacHOCTH Tpu  oOpaliieHuu ¢
npubopamMu ¥ TEXHUYECKHMMH YCTPOICTBAMHU, COXPAHEHHUS 3/10POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/ICHUS B OKpY Karollel cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpoCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHMW M IYTEM CPAaBHEHMS Pa3JIM4YHBIX MCTOYHUKOB
BBIJICNIATE MH(DOPMAIUIO, KOTOpas SBISETCS NPOTHBOPECUMBON HITH

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BAThH pu BBIIIOJIHCHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJep)KaHus,
CIpaBOYHBIC MaTepuaybl, pecypcel cetn VHTepHeT, BiaIeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGOPMAIIU

W3 OJTHOM 3HaKOBOW CHCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIC U YCTHBIE COOOIECHUS
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHPOpMAIMK (U3HIECKOTO
COJIep’KaHus, B TOM YHCJEe MyOJIMYHO JIeNaTh KpaTkue COOOUICHHS O
pe3ynbraTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BAaTh W3YYEHHBIA MOHSATUMHBIA amnmapar Kypca

(bu3HKH, COTPOBOK/IaTh BRICTYIJICHUE MPE3eHTalluei

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacipeacisiThb
0053aHHOCTH B rpymnme€ B COOTBETCTBUH C IIOCTABJIICHHBIMU 3aJadaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IlJIaHa Z[GP'ICTBHI;'I, aJICKBAaTHO OLICHHUBATH
COOCTBEHHBIH BKJIaad B  JCATCIBHOCTb TI'PYIINbI, BbICTPANBATH
KOMMYHHKAaTUBHOC B3aHMOHCﬁCTBHe, Y4YUTbIBasd MHCHUC

OKpYKaromux

8 KUIACC

Kon
NpoBepsieMoro

pe3yJabTara

IIpoBepsiembie mpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI

o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BaThb MOHATHA

1.2

pas3iiniaTth ABJICHUSA IO OMNMCAHWUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX TAHHOC (I)I/I3I/I‘-IGCK06 SABJICHHUC




1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXKaloIlleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHHUS B MPHPOJIE,
MIPU 3TOM TEPEBOJUTH MPAKTHUECKYIO 33/7a4y B Y4eOHYIO, BBIICIATDH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUIN

1.4

ONHCBHIBATh HW3yYEHHBIE CBOICTBA TeN W (PU3MUECKUE SBJICHUS,
UCTIONB3YS  (U3UYECKUE BEIWYHMHBI, TPH ONHCAHUM TPABHIBHO
TPaKTOBaTh  (PU3MYECKWIA  CMBICT  HWCHOJB3YEeMBIX  BEJIHYUH,
0003HaYeHUS U €UHUIBI (PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMUYMHY C JAPYTUMHU
BEJIMYMHAMM,  CTPOUTh TIpapUKd  U3YYEHHBIX  3aBHUCHUMOCTEH

(bMBUYECKUX BEJIMUMH

1.5

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBICHHUS M TPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbI, IMPU H3TOM J1aBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIpaXKEHUE

1.6

O0OBICHATH (PU3WUYECKUE TPOIECCHI M CBOMCTBA TEJ, B TOM YHUCJC U B
KOHTEKCTE CHUTyalldid MPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTHYECKHMX INaroB ¢ momMombio 1 — 2 HM3y4eHHBIX CBOMCTBA

(1)I/ISI/ILICCKI/IX SIBJ'ICHI/II\/'I, (bPISI/I‘IeCKI/IX 3daKOHa HUJIKM 3dKOHOMCPHOCTHU

1.7

peuaTtb pvaéTHBIe 3aJa4u B 2-3 HeﬁCTBHﬂ, HCIIOJIb3YysA 3aKOHBbI U
(bOpMy.]'IBI, CBs3BIBAIOIINEC (bPISI/I‘IeCKI/IC BCJIIMYHUHBI: HA OCHOBC aHaJIM3a
YCIOBHA 3aa4M 3allMChIBATh KPATKOC YCJIIOBHUE, BBIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJdavu, BBI6I/IpaTB 3aKOHbI H Q)OpMYHLI,
HCO6XOI[I/IMI>I€ IS eé peliCHus, IIpPpOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C HU3BCCTHBIMU

JaHHBIMH

1.8

pacCiio3HaBaThb l'IpO6JIeMI>I, KOTOPBIC MOXHO PpCHIUTH IMpU IMOMOIIN
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3YS OITMCAHUC UCCIICAOBAHUA, BBIACIIATH
IMPOBEPACMOC NPCAINOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTD TOPSAAKa

IMPOBEACHUA UCCIICAOBAaHNA, ACJIaTh BBIBOAbI

1.9

OpOBOAUTE OIIBITEI 110 Ha6J'IIOI[CHI/IIO (I)I/ISI/I‘-ICCKI/IX SIBIGHUH WU

¢u3nyeckux  CBOHCTB  Teln:  (QOpPMyIUpOBaTh  IpPOBEpsieMble




NPENOIOKEeHNsI, COOMpaTb  YCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh IPSAMBIE WM3MEPEHUs C HCIOJIb30BAHUEM AHAJIOIOBBIX
npuOOPOB U AATYMKOB (PU3NUYECKUX BEIMYHH, CPABHUBATH PE3YIbTATHI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

OPOBOJUTH  HCCJICIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYeCKOi
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAHUEM IIPSIMBIX HW3MEPEHUN:
IJIaHUPOBATh HUCCJIEI0OBAaHUE, COOMpPATh YCTAHOBKY M BBINOJHATH
U3MEpeHus, Cleays IpeaJoKeHHOMY  IUIaHy, (UKCHpOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOMUIl U TrpauKoB,

ACJIaTb BBIBOABI ITO PE3yjIbTaTaM HUCCICOO0OBaHMA

1.12

MPOBOJUTH  KOCBEHHbIE  U3MEpPEHHs  (U3NYECKHMX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TpPEeNIOKEHHOM HHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOmomaTh MpaBWwiIa TEXHUKH O€30MacHOCTH TpuU  padore ¢

1abopaTOPHBIM 000PYI0OBAHUEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HX ONHUCAHUS, HCIOJb3Ys
3HaHMS O CBOMCTBaxX (DU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bnanecm/le 3aKOHOMCPHOCTH

1.15

pacnmo3HaBaTh IMPOCTBIC TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI II0 CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
QJICKTPHUYCCKHUX Hener ¢ MoclIeaoBaTeNIbHBIM | mapauiCJibHbIM
COCIMHCHHUECM 3JICMCHTOB, pasjm4dad YCJIOBHBIC 0003HaYEHHT

QJICMCHTOB 3JICKTPHYCCKUX Heneum

1.16

OPUBOJIUTH TMpUMEpbl (HaXoAuUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HMCIOJIb30BaHUsI (PU3MUECKUX 3HAHUI B IOBCEIHEBHOM
KU3HU Juig  oOecrieyeHHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYECKOTO IMTOBEACHUS B Oprncanmeﬁ cpeae

1.17

OCYIICCTBJIATDH MMOUCK I/IH(I)OpMaI_II/II/I (I)I/I3I/I‘-IGCKOFO COJACPpKaHHUsA B CCTU

I/IHTepHeT, Ha OCHOBE€ HMEIOIIMXCS 3HAHUH H I'IYTéM CpaBHCHHA




JOITIOJIHUTCIIbHBIX HMCTOYHUKOB BbIACIATH I/IHCI)OpMaI_[I/IIO, KOTOpasa

SIBJISIETCS IPOTUBOPEUMBOM UIIM MOXKET OBITH HEAOCTOBEPHOM

1.18

WCIONb30BaTh MpPU BBHIMOJHEHUH Y4EOHBIX 3aJaHUNA  HAYYHO-
HOMYJSIPHYIO JIUTEPaTypy (HU3UYECKOTO COJCpIKaHUs, CIPaBOYHBIC
Marepuansl, pecypcbl cetn HTepHer; Biuaaerb NpUEMaMH
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHuss WHPOPMAIMU U3 OTHOMN

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

co37aBaTb COOCTBEHHbIE MMCbMEHHBIE U KPATKHUE YCTHBIE COOOLICHMS,
000011ass UHGOPMAIMIO M3 HECKOJIBKHX HCTOYHHUKOB (PU3MUECKOTO
COJIEp’KaHUs, B TOM UHCJIE MYOJWYHO MPEACTaBIATh PE3YAbTaThl
MPOEKTHOM WJIM MCCIEI0BATENbCKOW JAEATEIBbHOCTH, IPU 3TOM
rPAaMOTHO HCIIOJIB30BAaTh WM3YyYEHHBIM MOHATUHHBIN anmapar Kypca

(hu3HKH, COTPOBOK/IaTh BBICTYIIJIEHUE MPE3eHTalluei

1.20

IIPU BBIMIOJIHEHUU Y4YEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3NUYECKUX
MPOIIECCOB pacTpeesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMH  3aJadaMM, CJICOWTh 3a BBINOJHECHHEM ILIaHA
JNEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JICATCIBHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aHMMOJICHCTBUE, TIPOSIBIISIS TOTOBHOCTE

paspemiatb KOHQIUKTHI

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUSA

1.2

pas3iinyaTtb ABJCHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIMIUX TAHHOC (I)I/I3I/I‘ICCKO€ SABJICHUC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YUCHHBIX (I)I/I3I/IquKI/IX SIBICHUHU B
OKpyxKaromeM MHUpE, B TOM YUCIIC (1)I/I3I/I‘IGCKI/IG SABJICHUS B TIPpHUPOIC,
IIpu 3TOM MEPCBOAUTH MPAKTUYCCKYIO 3a/1a4y B y‘le6HYIO, BBIICIIATD

CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKHK) (PU3NUECKUX SIBICHUI

1.4

ONHCBIBATL H3YUCHHBIC CBOMCTBA Te€l H (I)I/I3I/I‘-IGCKI/IG SBJICHHA,




UCTONB3ys (U3NYECKUE BEIMYUHBI, IPU OIMUCAHUU MPABUIBHO
TPAaKTOBaTh  (PU3MYECKHI  CMBICA  HCIOJB3yEMBIX  BEJIUYHH,
0003HaueHHs ¥ €AMHUIBI (PU3UYECKUX BEIMYUH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3HYECKYI0 BEJIHMYMHY C JAPYTHMH
BEIMYMHAMHU, CTPOUTH  TpadUKd  H3YUYEHHBIX  3aBHCUMOCTEH

(U3HYECKUX BEITMINH

1.5

XapaKTEepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SIBJICHUS M IPOIIECCHI,
WCIIOJIb3yd W3YyYEHHBIE 3aKOHBI, IPU OSTOM JIaBaTh CIIOBECHYIO
(bopMyTUPOBKY 3aKkOHa W  3alHCHIBAaTh €r0  MaTeMaTHYecKoe

BBIpaKEHUE

1.6

00BACHATH (hPH3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O0OBSCHEHHUE U3 2
— 3 JIOTMYECKUX MIaroB C IMOMOIIBIO 2 — 3 W3y4YEHHBIX CBOICTBA

(busnueckux sBIeHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacdy€THbIe 3amadu (Omuparonmecss Ha cucTteMy w3 2 — 3
ypaBHEHHUM), UCHONb3yd 3aKOHbl M (OPMYINbI, CBS3BIBAIOLINE
¢u3nueckue BENWYMHBI: Ha OCHOBE AaHalM3a YCIOBUSA 3aJauu
3alMChIBaTh KPaTKOE YCIOBHUE, BBIABIATH HEAOCTAIONIME  WIIU
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC
JUIA pelleHusi, MPOBOJUTH PAacu€Thl M OICHUBATh PEATUCTHUUYHOCTD

IMOJIYYCHHOI'O 3HAUYCHUA (bI/ISI/I‘IeCKOﬁ BCJIIMYMHBI

1.8

PpacIio3HaBaTb HpO6J'IeMBI, KOTOPBIE MOJKHO PpCIIUTh IIpU IMOMOIIX
(1)I/ISI/ILIGCKI/IX MCTOJO0B, HCIIOJB3Ys OIMMCAHUC HCCICAO0BaHMs, BBIACIATH
IIPOBEPACMOC IPCANOJIOKCHUC, OLCHUBATH IIPABHUJIBHOCTH IIOPSAAKa
IMPOBCACHUA HCCICAOBAHUA, ACIATb BbIBOJbI, HWHTCPIPCTUPOBATH

pPE3yJIbTaThl Ha6J'IIO,Z[eHI/II71 U OIIBITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/IIO q)HSquCKI/IX SIBJICHUN WM
(1)I/ISI/I‘IGCKI/IX CBOMCTB TEJ: CaMOCTOSTEIBLHO CO6I/IpaTB YCTAaHOBKY H3
M30BITOYHOTO Ha6opa O60py,HOBaHI/I}I, OIIMUChIBATh XOJ OIIbITa U €Io

pe3ynbTaThl, GOPMYIUPOBATH BBIBOIbI

1.10

OPOBOJUTH TPH HEOOXOAMMOCTH CEpPUI0 MpPAMBIX H3MEpEHUil,
onpenenss cpeiHee 3HAueHUEe H3MepseMOd BelnduHbl ((PoKycHoe
paccrosiHMe coOHparomel JIMH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MepeHus (M3MEpPHUTEIHHOTO Mprdopa)




1.11

MPOBOJIUTH HCCIENIOBAHHE 3aBHCUMOCTEH (PU3MYECKHX BEIHYUH C
HCIIOJIb30BAHUEM TPSAMBIX M3MEPEHUM: IJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEILHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3ylbTaThl
MOJyYeHHOW 3aBUCHMOCTH (H3MUECKUX BEIMYMH B BHJE TaOIHIH

Fpa(bI/IKOB, ACJIaThb BBIBOJBI 110 PE3YyJIbTaTaM UCCICA0OBAHUA

1.12

NPOBOJIUTh  KOCBEHHBIE  H3MEPEHHs  (U3MYECKUX  BEIHYUH:
IUTAHUPOBATh U3MEPEHMSI, COOMPATh 3KCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBINOJHATE HW3MEPEHHUs, CIENys HPEeMIOKEHHON WHCTPYKLUH,
BBIYMCIIATh 3HAYEHHWE BEJIWYMHBI W AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJABTAThI C YYETOM 3aJaHHOMN MOTPEIIHOCTH U3MEPEHUIN

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30macHoCTH mpu  paboTe cC

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

pa3nuyuaTh OCHOBHBIC MPU3HAKUA HM3YYEHHBIX (PU3UUECKUX MOJIEICH:
MarepuaigbHas TOYka, abCOTIOTHO TBEPJOE TEJIO, TOUCHHBIA HCTOUYHUK
CBeTa, JIyd, TOHKas JIMH3a, TUIAHETapHask MOJEIh aToMma, HYKJIOHHas

MOJEJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM HA HX ONUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bu3YecKre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH HM3Yy4EHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTENbHBIX npubopoB u
TE€XHOJIOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ui MOCTPOCHUS U300paKeHUN B TIIOCKOM

3epKaje U coouparorieit TuH3e

1.17

OPUBOJIUTH TMpUMEpbl (HaXoAuUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHHUM B MOBCEIHEBHOU
KU3HU Juig  oOecrieueHus Oe30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMy U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYECKOT'O TOBCACHUS B 01<py>1<a10mel71 cpeae

1.18

OCYIIECTBIIATh MOUCK UHPOPMALUU (PU3NYECKOTO COJIEPKAHUS B CETH
WntepHer, camocTosATeNbHO (opMyiaMpys TOHUCKOBBIM  3armpoc,
HaxXOAWTb IIYyTH  OMNpPENENECHHUs  JTOCTOBEPHOCTH  IOJYYEHHOU
uHpOpMAllMM HAa OCHOBE HMMEIOLIMXCS 3HAHUM M JIOTIOJHUTENBHBIX

HCTOYHHUKOB




1.19

WCIIOJIb30BAaTh MPU  BHINIOJHCHWHM YYEOHBIX 3aJaHUN  HAYyYHO-
MOMYJSIPHYIO JTUTEpaTypy (PU3UUEeCKOro cojepKaHHs, CIPABOYHBIE
Marepuainbl, pecypcbl cetu  VHTEepHeT; BiaaeTb NOpUEMaMH
KOHCIICKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIIUU U3 OJTHOU

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HWH(POpPMAIMKM W3 HECKOJBKUX HCTOYHUKOB (PHU3UIECKOTO
COJIepKaHus, MyOIMYHO TPEACTABIATH PE3yJAbTaThl MPOSKTHOW HITH
HCCIEAOBATENIbCKOM  JEATEIBbHOCTH, IPU  3TOM  TPAMOTHO
HCMOJIb30BATh U3YUYEHHBI MOHATHIHBIN allapar U3y4aeMoro pasjena
(UMK M CONpPOBOXKJATh BBICTYIUIEHHE IIpE3eHTalued ¢ y4éToM

0COOEHHOCTEN ayIUTOPUH CBEPCTHUKOB

1.21

MPU BBHITIOJIHEHUH YYE€OHBIX MPOEKTOB U WCCIEAOBAHUHN (HHU3HUECKUX
MIPOLIECCOB PACIPENEsaTh 00S3aHHOCTH B TPYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEIUTh 3a BBINOJHEHHWEM IUIaHa
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBI BKJaJ B JEATENBHOCTb TPYIIbI, BBICTPAaWBAThH
KOMMYHHUKaTUBHOE  B3aWMOJCHCTBUE,  MpPOSBIAL  TOTOBHOCTH

paspeniath KOH()IUKTHI




7 KIIACC

HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

Kox
pasjaena

Konx
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE

POJIb B [IO3HAHMHM OKPYXAIOIEI'O MUPA

11

®usuka — Hayka O Mpupoje. SIBieHus NnpUPOABL
®u3nyecKkue SABICHHSA: MEXaHMYECKHE, TEIUIOBBIE,

OJICKTPUYCCKHUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBELIC

1.2

Ouznueckue BenuuuHbl. M3Mepenue  ¢usmueckux
BenmuuuH.  Dusuueckue  npubopel.  [lorpemrHocTh

M3MepeHnil. MexxayHapoaHasi CHCTEMa €IMHHUI]

1.3

EcTecTBeHHOHayuHBI METOA TO3HAHWS: HAOJIOJEHUE,
IMOCTAHOBKA HAy4YHOT'O BOMPOCA, BBIABUKECHHE THUIIOTE3,
OKCIIEPUMEHT 10 TPOBEPKE THUMOTE3, OOBsICHEHUE

HaOJIIOHaeMOTO SIBJIICHUSI

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:
N3Mepenne paccTosiHUM.
N3mepenne 00bEMa )KUAKOCTH B TBEPIIOTO Tea.
Ornpenenenue pa3MepoB MAJIbIX TEJ.
N3mepenne temrepaTypsl IPU MOMOIIM XKUIAKOCTHOTO

TEPMOMETpA U JaTYUKa TEMIIEPATyPhl

ITEPBOHAYAJI

bHBIE CBEJJEHMA O CTPOEHNU BEIIECTBA

2.1

CTpOGHI/Ie BeOIECTBA: AaTOMbI MW  MOJICKYJIbI, HX
pasMECpPHhI. OHLITLI, AOKa3bIBAOIUE IOUCKPCTHOC CTPOCHUC

BCIICCTBA

2.2

JBuxenne wyactuil BemecTBa. CBA3b CKOPOCTH
JIBWKEHHUSI 4YacTUIl C  Temmeparypoil.  bpoyHoBckoe

JBIOKeHue, T dy3us

2.3

BzauMopelicTBue 4acTHUI] BEIIECTBA: MMPUTSKCHUC U

OTTAJIKUBAHHC

2.4

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B,
KUAKOCTEH M TBEPABIX  (KPUCTAUIMUECKHX)  TeJl.

BzauMocBs3b MCKOY CBOMCTBaMH BEIIIECTB B Pa3HbIX




arpCraTHblX COCTOAHUAX HW HUX ATOMHO-MOJICKYJISAPHBIM

CTpPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI
[IpakTnueckue pabOThI:
Ounenka jguameTpa aromMa METOJAOM psAoB (¢
UCTIOJIb30BaHueM (oTorpaduii).
2.6 OnpITel 1O HAOIIOJCHHUIO TEIUIOBOTO PACIIUPEHUS

ra3os.
OnpiTbl 1O OOHApYXKEHUIO  JAEWUCTBHUS  CHII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE JIBIDKCHHUE
3.9 Cxopocte. CpenHsAsi CKOPOCTh NPHU HEPABHOMEPHOM
' IBIKeHUH. Pacuér myTu v BpeMEeHH JIBYKCHHS
SBnenne wHepnuu. 3aKOH WMHEpLUMH. B3anmonencTBhe
3.3 TeJ KaK MpUYMHA W3MEHEHUs CKOPOCTHU IBUKEHUS TEIl
Macca kak Mepa HTHEPTHOCTH Teja
34 IImotHOCTE  BemectBa. CBS3b  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYN B elMHUIIE 00bEMa BellecTBa
3.5 Cuita Kak XapaKTepUCTHUKA B3aUMOICUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuiibl ¢
' MIOMOILBIO JUHAMOMETPA
37 SIBnenue TAroteHus u cuna Tskectu. Cuna TsbKecTu
. Ha Apyrux miaHerax. Bec rena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
' Tpenue B npupoae U TEXHUKE
3.9 Clio)keHue Cwi, HalpaBJICHHBIX IO OJHON MPSIMOil.
. PaBHOzelicTBYOIIAs CHIT
[IpakTnueckue pabOTHI:
OnpezneneHue CKOPOCTH PaBHOMEPHOTO  JIBMXKCHHS
3.10 (mapuka B OKHUAKOCTH, MOJENTH  DIEKTPUUECKOTO

aBToMOOMWNIs W Tak ganee). OmnpeneneHue cpenHei

CKOPOCTHU  CKOJIBXKCHUA 6pyCI<a WM [Mapuka 10




HAaKJIOHHOM miIockocTH. OnpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLHE
3aBHCHUMOCTh pacTsikeHus (aedopmaruu) mpy>KUHBI OT
OPWIOKEHHON  cuibl.  ONBITEL,  JEMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tesa U

XapakTepa COIPUKACAIOIIUXCS TOBEPXHOCTEN

dusnyeckne SBICHUSA B Impupoac: NpuMcEpbl ABUIKCHUA C

3.11 Pa3IMYHBIMA CKOPOCTSIMHM B ’KMBOW M HEKHMBOM IPUPOJE,
JICMCTBUE CUIIBI TPEHUS B TIPUPO/JIC M TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIUITHUKH
JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEM 1 TA30B
a1 Hasnenune TBEpHoro tema. CrocoObl yMEHBIIEHUS U
' YBEITMYCHHUS TaBJICHHS
42 JlaBmenune raza. 3aBUCHMOCTh JaBJICHHS Ta3a OT 00bEMa,
' TEeMITepaTyphl
43 [Tepenada maBneHust TBEPABIMHU TEIaMHU, XKUAKOCTIMHU H
' razamu. 3akoH [lackans. [THeBMaTnueckue MamnHbl
3aBUCHUMOCTh  JaBJICHUS OJKUAKOCTH OT  TJIyOHHBI.
4.4 ['uppocraTndeckuii mapagokc. CooOIIaronecs: coCcybl.
['unpaBnnyeckue MeXaHU3MbI
AtMocdepa 3emnu u atmochepHoe naBiaeHue. [Ipuannbl
45 CYIIECTBOBAHUS BO3AYIIHOW o0o0mouku 3emin. OmbIT
' Toppuuemnnu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 N3mepenue armocdepnoro paeneHus. [lpuGopsl ans
' U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JleiicTBUe KHIKOCTH W raza Ha THOTPY)KEHHOE B HHUX
4.7 Teno. BelTankuBarmas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
[IpakTueckue pabOTHI:
49 UccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT

00béMa TOTpY)KEHHOW B IKUAKOCTH YacTH Tela.

Onpe,ueneHI/Ie BBITAJIKMBAIOIIEH CHJIBI, HeﬁCTBYIOIHCﬁ Ha




TEI0, NOrpykEéHHoe B Kuakocte.  IIposepka
HE3aBUCUMOCTH BBITAJKUBAIOUIEH CHUJIbI, JAECHCTBYIOLIECH
Ha TeJIO0 B JKUAKOCTH, OT Macchl Tena. OmnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH
CUJIBI, JICUCTBYIOILIEH Ha TEJO B JKUIKOCTH, OT 00BEMA
HNOTPYKEHHOW B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
KUJKOCTH. KonctpynpoBanue  apeomerpa  uiuu

KOHCTPYUPOBaHHE  JIOJAKM U  OIlpejeneHue e

Irpy30N0AbEMHOCTH

®usnyeckue  SBIEHUS B NPUPOJE:  BIMSHUE
4.10 aTMOC(EpHOTro IaBJICHUS HA KUBOM OpraHu3M, IlaBaHue

pBIO

TexHuueckne ycTpoHCTBa: COOOLIAOIIMECS COCY/BI,
411 YCTPONCTBO  BOJONPOBOJA, TUAPABIMYECKUN IIpecc,

MaHOMETp, O0apoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' M

5.1 Mexanudeckast pabora
5.2 MexaHnnyeckasi MOIIHOCTb
£ 3 [lpocThle MeXaHM3MBI: pblUar, OJOK, HaKIOHHAs
' IUIOCKOCTH. [IpaBmito paBHOBECHSI pbryara
5.4 [IpumeneHue npaBuia paBHOBECHUS pblyara K 0J0Ky
«3onotoe  mpaBwio»  MexaHukw.  Koaddumuent
55 TI0JIE3HOTO NeWCTBUS MEXaHH3MOB. [TpocTeie
MEXaHHU3MbI B OBITY U TEXHUKE
5.6 [ToTennmanpHas 3HEPruu TeNa, MOJHATOrO HaJ 3eMIEH
5.7 Kunerndeckast sHeprus
- [Tonnass mexaHuveckas »Heprus. 3aKOH U3MEHEHUsS U
. COXPaHEHHUS MEXaHUUYECKOH SHEePTUU
[IpakTueckue pabOTHI:
Onpenenenne  pa®OTBl  CWJIBI  TpPEHHs  TIpHU
5.9 pPaBHOMEpPHOM  JBW)KCHHHM Tela TI0 TOPH3OHTaIbHOU

IMOBCPXHOCTH. HccnegoBanue yCHOBHf/'I paBHOBECHS pblYara.

N3mepenune KIIJI HaknonHON miockocTH. M3ydueHne 3akoHa




COXpaHEHUsI MEXaHUYECKON IHEPTUn
®dusnyeckue SBICHUS B TMPUPOJE: phIUYArM B TeJe
5.10
YeJI0BEKa
TexHuyeckue yCTpOMCTBA: pblYar, IMOJBHXKHBIM U
5.11 HETIOJIBYKHBIA OJIOKM, HAKIIOHHAS TUIOCKOCTh, TPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHThI COAEPKAHUS
pasjaena 3JieMeHTa
TEITJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIO)KEHHS  MOJICKYJISIPHO-KHHETHYECKOM
6 TEOPUU CTPOEHUs BemecTBa. Macca ©  pasmepsl
A
MoJiekyll.  OmbITBI, TMOATBEPKJAIOIMINE  OCHOBHBIC
TIOJIOXKEHUS MOJIEKYJIIPHOKMHETHYECKON TEOPUH
Mopenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOTo
6.2 cocTostHMI BemiecTBa. Kpucrammudyeckue u amopdHbIe
Tena
OObsicHEHNE CBOWCTB Ta30B, JKUAKOCTEH W TBEPIBIX TEJ
6.3 HA OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKUHETHYECKOMN
Teopuu
6
6.4 CMauuBaHue U KanwUISIpHbIC SIBJICHUS
6.5 TennoBoe paciIMpeHne U CKaTue
Temneparypa. CBs3b TeMIepaTyppl €O CKOPOCTHIO
6.6
TEIJIOBOTO JABM)KEHHUS YaCTHUII
Buytpennss sneprusi. CnocoObl U3MEHEHUS BHYTPEHHEH
6.7
SHEPTUU: TeIUIonepeaaya U COBepIIeHne pabOThI
Buasl Tennonepenaun: TEMIONPOBOJAHOCTh, KOHBEKIIHS,
6.8
U3IIy4eHHE
KomnuectBo  TtemnoTel.  YiaenbHas — TEIUIOEMKOCTH
6.9
BEILIECTBA
6.10 TermooOMeH © TEIUIOBOE paBHOBEcHE. Y paBHEHUE




TEILIOBOIO Oajlanca

6.11

IInaBnaeHue u OTBCPACBAHUC KPHUCTAINIMYCCKNUX BCIUICCTB.

VYnennHad TerioTa IUiaBiIeHUS

6.12

[TapooOpazoBanne u  koHaeHcamus.  Vcmapenwue.
Kunenue. VYpaenbnas  Temiora  mapooOpa3oBaHUS.
3aBUCHUMOCTb TEMIIEPATYpbl KUIEHUS OT aTMOC(EpPHOro

JaBJICHUA

6.13

BuiaxxHOCTB BO3/1yXa

6.14

3Hepr1/1;1 TOIIJIMBA. YIIGJ'IBHafl TCIJIOTA CropaHusa

6.15

[Mpunnumer  pabotel  TemmoBeix — aBuratenet  KII
TEIUIOBOTO JBHUraress. TernaoBble JBUTATeNIM W 3alllUTa

OKpYKarolleu cpeibl

6.16

3aKOH COXpaHEHUs U MPEBPALECHUS SHEPTUH B TEIUIOBBIX

nmporieccax

6.17

[IpakTrueckue pabOTHI:

OnpITel MO OOHAPYKEHHIO  JIEHCTBHS  CHJI
MOJIEKYJIIPHOTO MPUTSIKECHHUS.

OnbIThl 1O BBIPAIIMBAHUIO KPUCTAIJIOB MOBAPEHHOMU
COJI WJIM caxapa.

OnpIThl MO0 HAOMIONEHUIO TEIJIOBOIO pPACHIMPEHUS
ra3oB, JKUJKOCTEH U TBEPIBIX Tell.

Omnpenenenue JaBieHUs BO3/yXa B OajIOHE MINPHIIA.

OnBITHI, JTEMOHCTPUPYIOIIHUE 3aBHCHUMOCTh JaBIICHUS
BO3/lyXa OT ero 00bEMa 1 HarpeBaHus WIH OXJIAKICHUSI.

[IpoBepka runote3sbl TUHEHHON 3aBUCHUMOCTH JJIHMHBI
CTONIOMKA >KUIKOCTH B TEPMOMETPUYECKOM TpyOKe OT
TEMIIEPATYPHI.

Habmonenne n3MeHeHnsl BHYTpEHHEH SHEPTUU Teja B
pe3ynpTaTe Teronepeaayu U paboThl BHEITHUX CHUIL.

UccnenoBanue SIBJICHUS TerooOMeHa npu
CMELIMBAHUM XOJIOJHOUM U ropsiuei BOJbI.

OrnpezneneHne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO

BOJIOM npu TEIIOOOMEHE ¢ Harpe€TbiM MCTAJUIMYCCKUM




LUJIAHIPOM.
Ornpezenenue yaelbHOM TEMI0OEMKOCTH BEIIECTBA.
HccnenoBanue npoiiecca ucnapeHusl.
Omnpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Onpenenenue yaenpHON TEIUIOTHI IIIABJICHUS JIbJA.

6.18

dusnyeckue SBJICHUS B MPUPOJE: MOBEPXHOCTHOE
HATSOKCHUC W KAllWJUIAPHBIC ABJICHUA B IPHUPOAC,
KpPHUCTAJLTBI B Tipupoae, uanydeHne ColHIa, 3aMep3aHne
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCH], TyMaHa,

WHes, CHera.

6.19

TexHu4eckrue  yCTpPOMCTBA:  KaWUIAPBL, IPHUMEPHI
WCIIOJb30BAHNS KPUCTAJJIOB, >KHJIKOCTHBIA TEPMOMETP,
JAaTYMK TEMIEPATYpbl, TEPMOC, CHCTEMA OTOIUICHUS
JIOMOB, THUTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHETO CrOpaHusl.

OJIEKTPUYECKUE 1 MATHUTHBLIE ABJIEHWSA

7.1 Dnektpuzanus Tei. J[Ba posa aMeKTpHUIecKuX 3apsiioB
BzanmopeiictBue 3apspkeHHbIX Tell.  3akoH  Kynona

7.2 (3aBUCUMOCTB CHJIBI B3aUMOJICHCTBUS 3apSHKCHHBIX TEI OT
BEJIMYMHBI 3aPSIJIOB U PACCTOSIHUSL MEXKTY TEJIaMH )
DnekTpuueckoe mnoJie. Hanpspk€HHOCTD 3IEKTPUYECKOTO

7.3 noJia. [IpuHIMI Cynepno3uuu 3JIEKTPUUECKUX MOJei
(Ha KaYECTBEHHOM YpPOBHE)
Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTApHBIN

7.4 anektpudeckuii 3apsan. Ctpoenue aroma. [IpoBoaHuku u
TDIIEKTPUKU

7.5 3aKOH COXpaHEeHHUsI IJICKTPUUECKOTO 3apsiia

- DNeKTpUYecKuid  TOK.  YCJIOBHUS  CYIIECTBOBaHUS

. ANEKTPUYECKOTO TOKA. VICTOUHMKH MOCTOSTHHOTO TOKA

JencTBus JJIEKTPUYECKOTO TOKa (TeruioBoe,

7.7 XMUMUYECKOe, MAarHUTHOE). DIEKTPUYECKHH TOK B

KHUAKOCTAX U ra3ax




Onexrpuueckas 1enb. Cuia TOKa. DIEKTPUUECKOE

7.8

HaIpsiKEHUE

9 ConpoTuBieHue MIPOBOJHUKA. VYaensHOE

7.

COTNIPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa yig ydacTka 1enu

[TocnenoBarenbHOe W HapajjielbHOE  COEAMHEHUE
7.11

MIPOBOTHUKOB

PaGorta u MOIIHOCTH DJIEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoynsa — Jlenna

3 DNEeKTPUYECKUE 1NN M TOTPEOUTENH DICKTPUUECKOM

7.1

sHepruu B ObITy. KopoTkoe 3ambikaHne

[ToctostHHbIe MarHuTHl. B3anMonelcTBUE TMOCTOSTHHBIX
7.14

MAarHuTOB

MarauTtHoe moje. MaruuTHoe moje 3eMiId U €ro
7.15

3HAYEHHUE JUIS )KU3HU Ha 3emiie

OnbiT Opcrena. MarHuTHOE MOJIE AJIEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHne 21EKTPOMArHuTOB B TEXHUKE

JleficTBe MarHMTHOTO IIOJII HA IPOBOJHUK C TOKOM.

DIEeKTpOABUTaTENb MOCTOSHHOTIO TOKa. Mcnosp3oBaHue
7.17

3JIEKTPOJIBUTaTENIell B TEXHUYECKHX YCTPOMCTBAaX M Ha

TpaHCIOPTE

OnbiTel  @apanes.  SBiaeHuE  AIEKTPOMATHUTHOM
7.18

uHaykuuu. Ilpasuno Jlenna

DIIEKTPOTreHEPATOP. Crioco0sl MOJTy4EeHHS
7.19 JJEKTPUYECKON  SHEprum. DNEeKTpOCTaHIIMM  Ha

BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH

[IpakTueckue pabOTHI:

OneITH 0 HAOTIOACHUIO DICKTPU3AIUHN TEN HMHIYKIIHeH

Y TIPU CONPUKOCHOBEHHUH.
7.20

HccnenoBanue neicTBus QJICKTPUYCCKOTO IIOJI Ha
IMPOBOAHUKHU U NJUDJICKTPUKHU.

C6opka u mnpoBepka pabOTHI HIEKTPUUYECKOH IIenu




IMOCTOSIHHOT'O TOKA.

W3mepenue u peryaupoBaHue CUJIbI TOKA.

H3mMepenne u perynmpoBaHue HAPSAKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYILIETO Yepe3
pPEe3UCTOp, OT COMPOTHUBIICHUSI PE3UCTOPA U HAIPSHKEHUS
Ha PE3UCTOPE.

OHBITLI, I[GMOHCTpI/IPYIOHII/Ie 3aBUCUMOCTb
AJIEKTPUYECKOTO COTPOTUBIIEHUS TPOBOJHUKA OT €ro
JUTHHBI, TIJIOIA/IM TIOTIEPEYHOTO CEYCHHS U MaTepHara.
IIpoBepka mpaBWiia CIOXKEHHS HANPSOHKEHUA TIpU
MOCJIeIOBATEILHOM ~ COCJIMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuia Ijsi CHJIBI TOKA TPH MapauIeTIbHOM
COCMMHEHUU  pe3ucTtopoB.  Ompenenenne  pabOTHI
ANEKTPUYECKOTO TOKa, WAYIIETO Yepe3 PEe3UCTop.
OmnpeneneHne  MOIIHOCTA  DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3ucTtope. MccaenoBanue 3aBUCUMOCTH
CHJIBI TOKA, MJIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsDKCHHS
Ha Heil. Onpenenenue KIIJ] narpesatens. MccnenoBanue
MarduTHOTO B3aMMOJCHCTBHS MOCTOSHHBIX MAarHHUTOB.
N3ydeHne MarHuTHOTO IOJIS MOCTOSIHHBIX MarHUTOB TIPH
UX OOBEINMHEHMH W pa3aeieHud. VcciemoBaHue
JEHUCTBUSI AIEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbITEI,  JEMOHCTPUPYIOUIME  3aBUCHMOCTb  CHUIIBI
B3aMMO/JICHCTBUS KaTYIIKM C TOKOM M MarHUTa OT CHJIbI
TOKa M HampaBjeHHs Toka B Karymike. l3yuenue

ﬂeﬁCTBHH MAruMTHOTO II0JII Ha IHIPOBOAHHUK C TOKOM.

Koncrpynposanue u H3y4YeHHUE paboThI
3IIEKTPOIBUTATEIIS. H3mepenne KIT
3JIEKTPOABUTATENBHOMN YCTaHOBKH. OnpIThI o

HCCICAOBAaHHUIO SBJICHUA SHGKTpOMaFHHTHOﬁ HWHAYKIUU:
HCCIAEIOBAaHUE H3MEHECHUN 3HA4YCHHSI H HallpaBJICHUA

WHIAYKIIUOHHOTO TOKa

7.21

®du3znyeckue SABJICHUS B npupoaec: SJICKTPUYCCKUC




SBICHUS B  armochepe, OIICKTPUUECTBO  IKUBBIX
OpPraHu3MOB, MarHUTHOE TOJIe 3eMJId, Jpeiid MOII0COB,
pOJIb MArHUTHOTO TIOJISI JUIS )KU3HU Ha 3eMJIe, MOJISIPHOE

CHUAHUC

7.22

TexHru4ecKkue yCTpPOMCTBA: 3JIEKTPOCKOIl, aMIIEPMETP,
BOJITMETP, PEOCTAT, CYETUUK NIEKTPUYECKOW SHEPIUH,
JJIEKTPOOCBETUTENIbHBIE ~ TPUOOPBI,  HArpeBaTelIbHbIC
AIEKTPOTPUOOPHI (Ipumepsr), ANEKTPUYECKUE
NPENOXPAHUTENN, DJIEKTPOMArHUT, AJIEKTPOJIBUTATENb

IMMOCTOSAHHOT'O TOKA, FCHEPATOP IMOCTOSAHHOTO TOKA

9 KJIACC
Kon
Kon snemenTa [IpoBepsieMble 3IIEMEHTHI COIepKaHUs
paznena
MEXAHUWUYECKUE SABJIEHUA
8.1 Mexannueckoe JBM)KEeHHE. MarepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXaHUUECKOTO IBIKECHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
HepaBHomepHoe MpsIMOJIMHEHOe JIBUKCHHE.
8.4 CpenHsass ©W  MrHOBEHHas  CKOpPOCTb  Tela  IpHU
HEPaBHOMEPHOM JBHXCHUU
Yckopenue. PaBHOyCKOpEHHOE MPAMOJIMHEHOE
8 8.5
JBUKCHHE
8.6 CBobOoauoe magenne. OnelTe! [ anuies
PaBHOMepHOE nBMKEHHE 1O OKpY:KHOCTH. llepuon u
8.7 yactota oOpaimeHusi. JIluneiiHas u yrjoBas CKOPOCTH.
LlenTpocTpeMuTebHOE YCKOPEHUE
8.8 [Iepselii 3akoH HproToHA
8.9 Bropoii 3akon HeroTona
8.10 Tpernii 3akoH HeroToHa
8.11 [IpuHnMn cynepno3unuu cui




8.12

Cuia ynpyroctu. 3akoH ['yka

Cuna TPpCHUA: CUJIa TPCHHUA CKOJIBXKCHUSA, CHJIA

813 TPEHUs TIOKOSI, IPYrue BUJIBI TPEHUS
8.14 Cuna TsKECTM W 3aKOH BCEMHUPHOTO TATOTCHUS.
' YckopeHue cBOOOIHOTO T ACHUS
815 JBuxenne  munaHer  Bokpyr  Connpa.  IlepBas
' KOCMHYECKast CKOPOCTh. HeBecOMOCTh 1 meperpy3ku
8.16 PaBHOoBecue  maTepuanbHOW  TOUKH.  AOCONIOTHO
' TBEPAOE TEIIO
8.17 PaBHOBecne TBEPHOro Tela C 3aKPEIUIEHHOW OCHIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TsokecTn
8.18 Nmnynsc Tena. U3sMeHeHne nmmynbea. MIMnynbce cumsl
8.19 3aKOH COXpaHCHHS HMITYJIbCa
8.20 PeaktuBHOE ABIKEHNE
8.21 Mexanudeckasi paboTa U MOIITHOCTH
8.99 PaGota cunm Tsbkectn, ympyroctu, TpeHus. CBs3b
' SHEPTHH U pabOTHI
8.3 [loTenuuanbHas dSHeprus Tena, MOAHIATOTO  Hal
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHnmanbHast SHEPTUS CKATON TPY>KUHBI
Kunernueckass sHeprusi. Teopema 0 KHUHETHYECKOU
8.25
SHEPruu
8.26 3aK0oH COXpaHEHUsI MEXaHUYECKON PHEPTUU
[IpakTueckue pabOTHI:
Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS Opycka
WIA JBIDKEHUS IlIapuKa 1O HAKJIOHHOW IIOCKOCTH.
Omnpenenenre yCKOpeHUsl Tela MPH PAaBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOM IMJIOCKOCTH.
8.27 HccnenoBanue 3aBUCHUMOCTH IIyTM OT BPEMEHM IIPH

PaBHOYCKOPCHHOM JABUKCHUU 0e3 HavYaIIbHOM CKOpOCTH.
HpOBepKa THUIIOTE3bI: €CJIN IIpU PABHOYCKOPECHHOM
JABHMKCHUNU 0c¢3 HayvaJIbHOM CKOpPOCTH TIYTU OTHOCATCA
Kak pian HEYETHBIX Yuceii, TO COOTBCTCTBYIOIIHC

MMPOMCIKYTKH BPpEMCHU OJJUHAKOBLI.




HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHUS
OT CWJBl HOpPMalbHOro pasiieHus. OmnpeneneHue
ko3 uIMeHTa TpeHus CKoibkeHus. OnpenerneHue
KECTKOCTH TpyxkuHbL. OrnpeneneHue padOThl CHUJIBI
TPEHUSI TIPU PAaBHOMEPHOM JIBIKCHHU Tela IO
FOPU30HTAJIbHON MOBepXHOCTH. OrmpeneneHue padoThl
CUIIBI  yOpYyrocTd  Ipu  HOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETOJABIKHOTO W TOJBHXKHOTO

OJIOKOB

dusnyeckue SIBICHUS B mpupoac: NprUJIMBbI U OTIIUBEI,

8.28 nBukeHne 1uiaHeT COJHEYHOM CHUCTEMBbI, PEaKkTHBHOE
JIBM)KEHUE JKUBBIX OPraHU3MOB
8.99 TexHuueckue  yCTpOMCTBA:  CHOMAOMETP,  JATYUKHU

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKHNE KOJIEBAHNA 11 BOJIHBI

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTepUCTUKU

91 KOJICOaHMI: TIEPHO/I, YaCTOTa, aMIUTUTYAA
9.9 MaremaTuueckui u NPYKUHHBIN MAasITHUKH.
' [IpeBparnieHue 3HEPTrUu MPH KoJIeOATEITHHOM JIBHXKCHUH
03 3aryxatomue KkoJsiebaHus. BvIHYXIIEeHHBIE KOJICOaHMS.
' Pe3onanc
Mexanndeckue BOJIHBL. CBOMCTBA MEXaHUUYECKHX BOJIH.
9.4 [IpomonpHBIE W TMOTNEpPEYHBIC BOJIHBL. JIIMHA BONHBI M
' CKOpOCTh €€ pacmpocTpaHeHHUs. MexaHHnUeCKHe BOJIHBI
B TBEPJIOM Telle, CEHCMUYECKHUE BOJTHBI
9.5 3Byk. ['poMKOCTh 1 BbIcOTa 3BYKa. OTpakeHUE 3ByKa
9.6 Nudpa3Byk u yapTpa3Byk
[IpakTrueckue paboTHI:
OnpeneneHre 4YacTOThl W Mepuoja  KojeOaHUi
MaTeMaTUYEeCKOT0 MasTHHKA.
0.7 Onpenenenre 4YacTOThl W Mepuoja  KojeOaHui

IMPYXXUHHOTI'O MasgATHUKA
HccnegoBanne 3aBUCHMOCTH nepuoaa KOJIeOaHU
MNOABCIICHHOTO K HHUTH TIpy3a OT JIMHBI HHUTH.

HccnegoBanue 3aBHCHUMOCTH nepuoaa KOJIeOaHUH




NPYKHHHOTO MasTHUKAa OT Macchl Tpy3a. [IpoBepka
HE3aBHCHUMOCTH nepuoaa KoJeOaHui rpy3a,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npyXuHbl. M3Mepenne yckopeHusi CBOOO0THOTO TaIcHUS
dusnyeckue SBJICHHUS B MPHUPOJIE: BOCIPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIICTPSICEHUE, CEUCMHYECKHUE BOJIHBI,
I[yHaMH, 9XO
9.9 TexHu4eckue yCTpPOMCTBA: DXOJIOT, HCIOJIB30BaHUE
' yIIBTPa3ByKa B ObITY U TEXHHUKE
DJIEKTPOMATHUTHOE TTOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI
101 DNEKTPOMArHUTHOE TOJIe. DJIEKTPOMArHUTHBIC BOJIHBI.
' CBOMCTBA JIEKTPOMArHUTHBIX BOJH
10.2 [Ikana 37eKTPOMarHUTHBIX BOJH
10.3 DnexkTpoMarHuTHas npupoga cBera. CKOpPOCTh CBeTa.
' BosHOBBIE CBOMiCTBA CBETa
10 [IpakTrueckue pabOTHI:
104 N3yyeHue CBOWCTB  OSJICKTPOMArHUTHBIX BOJH  C
MTOMOIIIBI0 MOOMIILHOTO TenedoHa
dusnyeckue SBJICHUS B NpUpoJie: OHOJOrHYecKoe
10.5 JIeHCTBHE BHUJIMMOTO, yIbTpadHuOIETOBOTO u
PEHTT€HOBCKOTO M3Ty4eHUN
10.6 Texuuueckue yCTpoiicTBa: WCIOJIb30BAaHUE
' AJIEKTPOMArHUTHBIX BOJIH JJIS COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlygeBas monensb cBeTa. VicTouHUKH cBETa
11.2 [IpsiMonmHEHOE pacIPOCTPAHEHHUE CBETA
Otpaxxenue ceta. [lnockoe 3epkano. 3aKoH OTpaskeHUs
11.3
cBeTa
11 114 [Ipenomnenne cBera. 3akoH MPENOMIICHHS CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop nydeil B 1MH3E
116 OnTuueckass cucrema Qoroanmnapata, MHKPOCKOINa U
' TeJecKoma
11.7 I'ma3 kak onruyeckas cucrema. biaM30pyKocTh H




JaIbHO30PKOCTh

Paznoxenne 6enoro ceera B criektp. OnbiTel HeloTOHA.

1.8 CroxeHne ceKTpalibHBIX 1IBETOB. [lucnepcus cBera
[IpakTnueckue pabOThI:
HccrnenoBanue  3aBUCUMOCTH ~ yrila  OTPaKEHUS
CBETOBOTO JIy4a OT yIJa MaJeHusl.
N3yuenmne xapakTepuCTHK M300pakeHUs! peaMeTa B
TUTOCKOM 3€pKaJie.
HccrnenoBanue 3aBHCHMOCTH  yIila TPEIOMIICHUS
CBETOBOTO JIy4a OT Yrjia MaJeHHs Ha TPAHHIE «BO3IYX —
11.9 CTEKIJIO».
[Tonyuenue n3zo0paxeHuil ¢ MOMOIIBI0 coOuparomen
JTMH3HL.
Omnpenenenne GOKYCHOTO PACCTOSIHUS M OTITUIECKOM
CHJIBI COOMPAFOIIIEH JIMH3HI.
OTBITH IO PA3IIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
OnpITHl 1O BOCHIPHUSTHIO IIBETa MPEAMETOB MPU HX
HAOJIIOICHUH Yepe3 IIBETOBBIC (PHIIBTPHI
dusznyeckue sSBIEHUsS B npupoie: 3aTMeHuss CoyHIa 1
11.10 JlyHbl, mBeTa TeJ, ONTHUYECKUE SBICHUSA B arMocdepe
(uBeT HeOa, pedpakums, paayra, MUPax)
1111 Texuuueckue ycTpoiicTBa: OYKH, TIEPUCKOTI,
' doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBEGLIE SIBJIEHU A
s Omnwitel Pesepdopna u mianerapHas MOJENb aToOMa.
. Mogpens aroma bopa
122 Hcnyckanne u morjoiieHue cBeTa aToMoM. KBaHTHI.
' JluneiuaTeie CIIEKTPHI
12 12.3 PaguoaktuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3ITydeHHs
194 Ctpoenue aromHoro sapa. HykimoHHas Mojaenb
' aTOMHOTO sifipa. M30TomsI
125 PagnoaxkTuBHble mpeBpamienus. [lepuon momypacmana
' ATOMHBIX sI7IEp
12.6 SnepHble peakuuu. 3aKOHBI COXpaHEHHS 3apsSIOBOTO H




MacCCOBOI'0 YHCECJI

12.7 OHeprus cBsI3U aTOMHBIX siiep. CBsA3b Macchl U SHEPTUU
12.8 Peakuuu cuntesa u genenus suep. MlcrouHuku sHepruu
' Connua u 3B€37
12.9 Snepnas osHepreruka. JleWicTBHE  palOAKTUBHBIX
' U3JTyYEHHUI Ha )KUBbIE OPraHU3MBI
[IpakTnueckue pabOThI:
HabGntonenne cnjaomHeIX M JIMHEWYAThIX CHEKTPOB
12.10 U3ITy4YEHUS.
WccnenoBanue TpeKOB: M3MEPEHHE SHEPTUU YaCTHUIIBI
0 TOPMO3HOMY TyTH (110 hoTOrpadusm).
N3mepenue paguoakTuBHOro (poHa
®usnyeckue SBICHUS B IPUPOJE: €CTECTBEHHBIN
paAMoOaKTUBHBII ¢on, KOCMUYECKHE Ty4H,
12.11 palMOAKTUBHOE U3JIYYEHUE TMPUPOJHBIX MHUHEPAJIOB,
JICWCTBUE PAJAMOAKTUBHBIX M3JIyYEHUA Ha OpraHu3M
YyeJnoBeKa
12.19 Texnuueckue YCTpOICTBA: CIIEKTPOCKOII,

WHIUBUyAJIbHBIN JO3UMETp, KaMepa Buibcona




MPOBEPSIEMBIE HA OI'D I1O ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoOBaHUS

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 00111ero od0pa3zopanusi Ha ocHoBe PI'OC

[lonnmanme pomu  ¢GU3MKK B  HAYYHOH  KapTUHE  MUPA;
c(hopMUPOBAHHOCTh 0A30BBIX MPEJACTABICHUN O 3aKOHOMEPHOM CBSI3U
U T03HABAEMOCTH SIBJICHUM NpPUPOIBI, O POJIM HKCIEPUMEHTa B
¢uzuke, o cucreMooOpasyroueid poiau (U3UKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bM3UYECKUX 3HAHWM W WX POJIM B IEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpA, O BKIJIAJE€ POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAAaX MaTepud (BEIIECTBO M T0JIE), O JBIKCHHHM Kak
crioco0e CyIIeCTBOBaHUS MaTepUH, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (U3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHUX, TEIUIOBBIX, OJJEKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3inyaTh SBICHU 10 ONHCAHUIO MX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBIICHUE;
YMEHHUE paclO3HaBaTh MPOSBICHUE MU3YYCHHBIX (DU3HMUCCKHUX SIBIICHHUI
B OKpYXKAlOIIeM MHUpPE, BBIACIAS WX CYIIECTBEHHBIC CBOWCTBA

(TTpu3HAKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alaapara M CHUMBOJHNYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I MU HUCIIOJIb30BAHUC HX JIA PCHICHHA y‘le6HBIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IG SBJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€I U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocCHOBaMM METOIOB HAy4YHOTO TIO3HAHUSA C Y4ETOM
coOmrofeHus mpaBui 0€30MacHOTO Tpyna: HabmroaeHHe (U3UIECKUX
SIBJICHUI

YMEHHE CaMOCTOSITENIbHO COOHMpATh JKCIEPHUMEHTATbHYIO YCTaHOBKY

n3 JaHHOT'O Ha6opa OGOpyI[OBaHI/I}I N0 MHCTPYKIUHU, OIMUCBIBATH XOI




OTIBITA U 3AIHCHIBATH €T0 PE3YIbTAThl, (POPMYIHUPOBATH BBIBOIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3HMUECKUX BEITUYHH:
YMEHUE IUIAaHUPOBATh HW3MEPEHHs, CaMOCTOSATENbHO CcoOMpaTh
JKCIIEPUMEHTAJIBHYI0  YCTAaHOBKY 10 HWHCTPYKLIMM, BBIYHMCIIATH
3HAQYCHHWE BEIMYMHBI U AHAIM3UPOBATH IIOJYYEHHBIE PE3YJbTATHl C
Y4€TOM 3aJAHHOU MOTPEITHOCTH PE3yIbTaTOB U3MEPEHUN;
IIPOBEICHUE  HECJIOKHBIX  JKCIIEPUMEHTAIBHBIX  HMCCIEIOBAaHUN;
CaMOCTOSITEIBHO  COOMpaTh AKCIEPHUMEHTAIBbHYI0 YCTaHOBKY U
MIPOBOJUTH  HCCJIEAOBAaHUE 10  WHCTPYKLUUH,  MPEJICTaBIATH
MOJIyYE€HHBIE 3aBHCHUMOCTH (PM3MUYECKUX BEJIUYMH B BHJIE TaOIUIl U
rpaUKoOB, yUUTHIBATh MOTPEIIHOCTH, JIEAaTh BHIBOJIBI 110 PE3YJIbTaTaM

HUCCICIOBaHUA

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIH CTPOCHUS
ra3oB, JXKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHasT MOJIeTThb aTOMHOTO Si7pa) U yMEHHE MPHUMEHSTh UX JUIS

00BbSICHEHUS (PU3UIECKUX MTPOIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TEJl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4EHHBIE CBOICTBA (PU3MUECKUX

HBHCHHﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacuéTHele 3adaud (Ha 0aze 2 — 3 ypaBHEHHH),
UCTOJB3YS 3aKOHBI W (OPMYJNBI, CBsI3bIBatONIHE  (pu3HUECKHe
BEJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPATKOE YCIOBHE 3ajayH,
BBISIBJIAT  HEJOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXO0IUMBIC ISl €€ PEIICHUs, HCII0JIb30BaTh CIIPABOYHBIC JaHHBIC,
IPOBOJUTh PAcCYEThl W OICHUBATh PEATUCTUYHOCTH IOJYYECHHOTO
3Ha4YCHUs1 (PU3MUYECKON BEJIMYWHBI; YMEHHUE OINPEIEISITh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9Yn

YMmenue XapaKTepru30BaTb IMPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX OIMMNCAHUIO, UCIIOJIb3YySA 3HAHUA O
CBOMCTBaxX (I)I/IBI/I‘{CCKI/IX SBIIGHUHA U HCO6XOI[I/IMBIC (I)I/ISI/I‘{CCKI/IC

3aKOHOMCPHOCTH




10

YMeHHe HCHoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH — NPH
oOpamernn ¢ OBITOBBIMH ~ HpHOOpaMH M TEXHHUYECKHUMH
yCTpOMCTBaMM, COXPAHEHHS 3JI0pPOBbS M  COOJIOJEHUS HOPM
9KOJIOTHYECKOI0 IIOBEICHHsS B OKpY)KAOUIEH cpene; IMOHUMaHUE
HEOOXOIMMOCTH TMPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

I paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUSA

11

OneIT TIOWCKA, TPEoOpa3oBaHUs W MPEACTaBICHHUS WHOOPMAIUN
(DMBUYECKOTO COJIEp’)KaHMSI C HCHOJb30BaHHEM HMH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHUE OLICHUBATh JIOCTOBEPHOCTh
MOJy4eHHON wuH(OpMalMd Ha OCHOBE WMEIOIIMXCS 3HAHUU |
JIOTIOJTHUTENbHBIX ~ MCTOYHHUKOB,  yYMEHUE  HUCIOJb30BaTh  IPHU
BBITIOJTHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO JUTEPATYpPy
(bMBUYECKOTO COJIEpIKaHMS, CIPABOYHBIE MaTEpHANIbI, PECYPCHI CETH
WNutepuer; Bimamenue 0a30BBRIMH  HaBBIKAMH  IIPeOOpa30BaHUA
vHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTETHHOCTD JIBU)KCHUS
12 PaBHOMepHOE u HepaBHOMepHOE aBmxkeHHE. CpenHsis ckopocts. @opmyna ams
' BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMEpHOE TpsSMONMHEWHOE IBIKEHHE. 3aBUCUMOCTh KOOPIMHATHI TEJla OT
BPEMEHH B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEIHOTO JIBUKCHHUS:
13 x(1)=x,+vt
I'paduky 3aBHCUMOCTH OT BpPEMEHHM [UIS TIPOCKIUH CKOPOCTH, MPOCKIHH
MepeMeNIeHus, TyTH, KOOPAMHATHl TIPH PABHOMEPHOM MPSMOJHMHEWHOM
JIBYKEHUHT
3aBUCUMOCTh KOOpJAMHATBI Tella OT BPEMEHM B CIlydae PaBHOYCKOPEHHOIO
MPSIMOJIMHENHOTO IBUKEHUS:
3
S(f)=Vo, *1+ay * %
@dopmynbl [UIs MPOEKLUUU MEPEeMELICHUs, NPOEKIHH CKOPOCTH U HPOEKIHH
YCKOPEHUs IPU PABHOYCKOPEHHOM MPSIMOJIMHENHOM JABMKEHHUHU:
2
1.4 5.(1) =0y, T+ay -,
U.\'('f) =Up, T4, £,
a,(f) =canst,
szz - lez =2a,s,
I'paduky 3aBUCUMOCTH OT BpEMEHHM sl HPOEKIMHM YCKOPEHHs, HPOEKIHUU
CKOPOCTH, TPOEKLIMU IEpPEeMEIIEHUsl, KOOPIUHATHl INPU PABHOYCKOPEHHOM
OPSMOJIMHEHHOM JIBH)KEHUH
CBobGoaHoe maaeHue. Gopmyibl, ONMUCHIBAIOIIME CBOOOTHOE MaJIeHHE Tella 10
BEepPTUKAIM (JBUXKEHHWE Tejla BHHU3 WIM BBEPX OTHOCHTEIBHO MOBEPXHOCTHU
1.5 3emnn). I'padukn 3aBUCUMOCTM OT BpEMEHHU JUIS MPOEKLUUH YCKOPEHHS,

OpoOCKOUU CKOPOCTH W KOOPAWHATHI IIPpU CBO6OHHONI naacHuu TCj1a II0

BCpPTUKAIIN




CKopoCcTh pPaBHOMEPHOIO JABWKEHHS Tejla 10 OKpyxHocTH. Hanpasienue
CKOpOCTH.

®opmyna A BBIYHUCICHUS CKOPOCTH YEpe3 Paauyc OKPYNKHOCTH U IEPUOJ

oOpareHus:
L= 2MR
T
1.6 LenTpocTpemurenpbHoe yckopeHHe. HampaBieHue ICHTPOCTPEMUTEIIBHOTO
yckopeHusi. @opmyiia it BEIYUCICHUS YCKOPCHHS
2
a. — L
“ R
dopmyria, CBSI3BIBAIONIAS IEPUO]] M YACTOTY OOpaIICHHUS:
v = 1
T
Macca. [InotHocTh BemecTa. @opmyrna sl BBIYUCICHUS TUIOTHOCTH:
1.7 o
V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClIoKeHrue Chil
1.9 SBnenune nnepuu. [leppriii 3akon HetoToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHnanpaBlieHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIONIEH Ha
TEJ0
Bzaumopericteue Ten. Tpetnit 3akon HeroToHa:
1.11 _ -
Fy y=-F,
Tpenue nokos U TpeHue ckoJbxeHus. Dopmyna sl BHIYUCICHUS MOJYIS CUJIBI
1.12 TPEHUSI CKOJIBKCHUS:
F_=un-N
p- K
Hedopmaruss Tema. Ympyrue u Heymnpyrue naedopManuu. 3aKOH yIpyroi
1.13 nepopmaruu (3akoH ['yka):
F=k-Al
BcemupHoe Tarotenue. 3akoH BCEMUPHOTO TSATOTEHUS:
1.14

m, -m,
F=G L1 _2

B2




Cuna Tspkectd. Y cKkopeHre CBOOOIHOTO TaICHHS.
®opmyina Juisl BBIYUMCIEHUS CUJIbI TSHDKECTU BOJIM3H ITOBepXHOCTH 3emun: F = mg.
JBmwxenue mnanet Bokpyr Connna. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

NwMrrynse Tena — BeKTopHast GU3HUYecKas BeIHIHHA.
D=mi

HNmnynec cucremsl Ten. U3Menenne umnynbca. MMImynbc cumbl

1.16

3akoH COXpaHCHUA UMITYJIbCA IJIsd SaMKHYTOﬁ CHUCTEMBI TCJI:
D=1, +1m, U, =const

PeaxktuBHOE NBMKEHNUE

1.17

Mexanudeckasi pabota. @opmyra 151 BEIYUCICHHS paOOThI CHJIBI:

A=Fsoosc

Mexannyeckass MOILTHOCTb:

N=2
I

1.18

Kunerndeckas u moTeHIIMAIbLHAS SHEPrus. d)opMyna JJIs1 BBIYHUCIICHU S

KUHETUYECKON SHEPTUU:

HE_J‘E
B

TeopeMa 0 KHHETHYSCKOM OHEPTHUH. (DOPMYJ'Ia JJIs1 BBIYUCIICHUA HOTCHHH&J’IBHOFI

OHECPI'vM TEJia, IIOAHATOIO

Hag 3eMuéit:

E,=mgh

1.19

Mexannueckas OHCPIuA:
E=E.+E,

3aKoH COXpPaHCHUA MEXaHH4YeCKOM OHCPI'uu. CDopMyna JJI1 3aKOHAa COXpAaHCHHA
MEXaHHUYEeCKOU OHEPTHUU B OTCYTCTBUC CUJI TPCHUS: E = const.

HpeBpameHI/Ie MEXaHHYECKOH SHEPruu Mnpu HaAJINIUH CUJIbI TPCHUL.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Peruar. Moment cuisl: M - Fl.

YciaoBue PpaBHOBECHS pblyara:

M +M +..=0




[MonsuxubIi 1 HenoABWKHBIN O6510ku. KITJ[ mpocThix MexaHU3MOB,

n= Anonesnas
A‘S&I‘I:WIH

[laBiienue TBEpIOTO TEIA.

@opmyia Juis BBIYMCIICHUS JABJIICHUS TBEPIOTO Tena:

_F
pP= h
1.21 JlaBnenue raza. ATMocepHOe TaBlIcHUE.
IManpocraTtudeckoe qaBJieHUE BHYTPH JKATKOCTH.
dopmyra JUTsl BEBIYUCIICHUS JaBICHUS BHYTPH YKHUIKOCTH:
P=PG+DPn,
1.22 3akoHn [lackans. ['mppaBnudeckuii mpecc
3akoH Apxumena. Dopmyna i ONPEACTICHUS BBITATKUBAIONIEH CHIIBI,
JCHCTBYIONIEH Ha TeJIO0, TOTPY)KEHHOE B )KHJIKOCTh WU T'a3:
1.23
F_jlm_ =pgV
VYcnosue miaBanus tena. [InaBanue cynoB u BO3qyXoIUIaBaHHE
Mexanudeckue KojeOaHus. AMIUIMTYAQ, TEPUOJ M 4YacToTa KOJCOAHHIA.
194 ®dopmyra, CBI3BIBAIOIIAS YaCTOTY U MEPHOJI KOJICOaHUH:
v=1
T
195 MaremaTuueckuii W TPYXKUHHBIM MasaTHUKH. [IpeBpamieHue »sHepruv mpu
' KoJiebaTeIbHOM JBMKCHUU
1.26 3aryxaromue kojebanus. BeinyxaeHHbie kosiebanus. Pesonanc
Mexannyeckue BOMHBL. [IpofonbHbIE W TONepedHble BOJHBL JIJIMHA BOJIHBI U
1.27 CKOPOCTb PaclpOCTPaHEHUSI BOJIHBI:
Lh=v-T
128 3Byk. ['poMKOCTh U BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOW BOJIHBI Ha TpPaHUIIE
. IByX cpen. H(pa3Byk U ynbTpa3ByK
Ipaxmuueckue pabomoi
N3mepenune cpenHell MIOTHOCTH BEILIECTBA; apXHWMEIOBOW CHIIBI, KECTKOCTH
129 MPYXKUHBL, KOYPPHUIIMEHTa TPEHUSI CKOJBKEHHUS;, paOOThl CUJIBI TPEHMSI, CHJIBI

YIIpYrocCTu; CpC,Z[HCﬁ CKOPOCTH ABUXKXCHUA 6py01<a 10 HAKJIOHHOM IJIOCKOCTH,
YCKOPCHUA 6pyCI<a npu ABHXCHUU 110 HAKJIOHHOM IIJIOCKOCTH, 4YaCTOThlI H

nepuoaa KOJICOAHMH MaTeMaTHYECKOIO MassTHUKA, 4YaCTOTbl MW TICPHUOLIA




KoJie0aHUW MPY>KUHHOTO MAasiTHUKA; MOMEHTA CHJIBI, JCWCTBYIOIIETO Ha pbIYar;
paboThl CHJIBI YIPYrOCTH TpPH MOABEME Tpy3a C TOMOIIBIO HETOBHKHOTO
610Ka; pabOTHI CUJIBI YIPYTOCTH MPU MOABEME TPy3a C MOMOUIBIO TOABHIKHOTO
O10Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOH CHIIBI OT 00BEMa MOTPYKEHHOU
HaCTu T€JIa U OT INNIOTHOCTH XKUAKOCTH, HE3aBUCHUMOCTHU BLITaJIKHBaIOHICfI CHIJIbI
OT MAcCChI T€Jia; CUJIbl TPCHUA CKOJILXKCHUA OT CUJIBI HOPMAJIBHOTO AABJICHUA U OT
polla MOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOUIEH B IPYKHHE, OT CTEIICHU
nedopmaiuu MpyKUHBI, YCKOPEHUsI Opycka OT yrila HakJOHa HaIpaBIISIONICH;
nepuoaa (4acToThl) KOJIEOAHUI HUTSHOTO MasTHUKA OT JUTMHBI HUTH; TMEpUoa
KoJieOaHUN NMPYKUHHOTO MasiTHUKAa OT MAacChl Ipy3a M KECTKOCTU NPYKUHBI,
HCCIIEIOBAaHUE HE3aBUCHUMOCTH Iepuoja KoyeOaHWl HUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka ycrmoBusi paBHOBECHS pblyara

1.30

Qusuueckue s6NeHUs 6 Npupode: TPHUMEPbl JABWKEHHS C pa3IMYHBIMHU
CKOPOCTSIMH B JKHBOW M HE)KMBOU MPUPOJE, NIEHCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPUIUBBl W OTJIMBBI, JBWXKEHHE IUIaHeT COJIHEYHOM CHUCTEMBI,
PEaKTUBHOE [IBHYKEHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKa, BIUSHUE
aTMOC(EpHOro MAaBJICHHUA HA JKUBOM OpraHusM, IUIaBaHHE pbIO, BOCIPHATHE

3BYKOB XMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYecKue BOJIHBI, HYHAMH, 3XO0O

1.31

Texuuueckue ycmpoticmea: CIUJOMETP, JATYUKU TOJIOKEHUS, PACCTOSHUS U
YCKOpEHUS, JIWHAMOMETp, TMOAIIUIHUKNA, pPAaKeThl, pblYar, MOJIBWKHBIA U
HEMOJIBWKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTb, MPOCThIE MEXaHU3MbI B OBITY,
coo0Iaronmecss Cocybl, YCTPOWCTBO BOJOINPOBOJAA, TUAPABIMYECKHI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BAHUC YJIbTPA3BYKa B 6BITy N TCXHUKEC

TEIIVIOBBIE ABJIEHW A

2.1

OcCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISPHO-KMHETUYECKOW  TEOpUU  CTPOCHHS
BemecTBa. Mojenu TBEPAOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSIHHIA BEIIECTBA.

Kpucrannuueckue u amopdHsie Tena

2.2

I[BI/I)KeHI/Ie JacTull BCIICCTBA. CBs13b CKOPOCTH  ABHIKCHUA YaCTUL] C

Temneparypoil. bBpoyHoBckoe nBmxenue, mupdy3us

2.3

CMauuBaHue U KalmWJIJISIPHBIC ABJICHUA

2.4

TenmoBoe pacInpeHUC U CIKaTue

2.5

TennoBoe paBHOBeCHE

2.6

BHYTpeHHHH OHEpPTUs. Pabora u TCILIonepeaaia Kak CIIOCOOBI M3MCHEHUS




BHYTPEHHEHN HEPrun

2.7 Bunel Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKIUS, U3ITy4CHHE
HarpeBanne wu oxmaxnaenue ten. KoamyecTtBO  TEIUIOTHL. Y AelbHast
28 TEIUIOEMKOCTD:
O=cm(t,—t,)
3aKOH COXpaHEHMsI PHEPTUM B TEIIOBBIX Ipolieccax. YpPaBHEHUE TEIUIOBOTO
29 Oananca:
QO +0, +..=0
HUcnapenune u koHzaeHcauus. M3MeHeHHE BHYTPEHHEN SHEPruM B MpOLECcCe
2.10 ucnapeHuss M KoHjeHcauuu. Kumenuwe xkunkoctu. VYenbHas —TemsoTa
napoo6pasoBanus: L = Q/m
211 Bnaxxnocts Bo3myxa
[InaBnenne w kpuctammsanus. I3MeHeHHe BHYTPEHHEH SHEpPruM IIpH
IJIaBJICHUH U KPUCTAJUTM3ALMH. Y JieNibHas TEIUI0Ta MJIaBICHHUS:
212 0
o
213 BuyTpeHnHsis sHEprusi cropanusi TOIUIMBA. Y IeibHas TEIJIOTa CrOpaHus TOIUIUBA:
' q=Q/m
2.14 [Tpunnume! padoTe! TeroBeix ABuraTenei. KITJI TemmoBoro aurarens
Ipakxmuueckue pabomoi
N3mepenue yaenpHOM TEMIOEMKOCTH METAJUIMYECKOTO IMIIMHAPA; KOJIMYECTBA
TEIUIOThI, TOJy4EHHOTO BOJOW KOMHATHOW TeMIepaTypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HarpeTblil IWIMHIP; KOJWYECTBA TEIIOTHI,
2.15 OTJIaHHOTO HArpeThiM MMUIUHAPOM, MOCJE OMYCKaHUS €ro B BOAY KOMHATHOM
TEMIIEPATypbl; OTHOCHUTEIBHOW BIAXKHOCTH BO3AyXa; YIEIbHOW TEIJIOTHI
IaBieHus Jbaa. MccienoBaHue W3MEHEHHUS TeMIepaTypbl BOJBI  IPH
Pa3MUYHBIX YCIOBUSX; SIBJICHUS TEIIOOOMEHa NpPU CMEIIMBAHUU XOJOJIHOU U
ropsiuei BOJpl; IpoLecca UCIIapEHUs
Qu3suueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE W KallWJUIAPHBIS
2.16 SBJIICHUS B INIPUPOJE, KpPUCTAJIBl B mpupoze, uinydeHue CoJiHLA, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETra
217 Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BAHUS KPUCTAIJIOB,

JKUJIKOCTHBIN TCPMOMETpP, AATYHUK TCMIICPATYpPbI, TCPMOC, CUCTECMa OTOIUICHUA




JIOMOB, THTPOMETPBI, IICUXPOMETP, MapoBas TypOMHA, JABUraTelb BHYTPEHHETO

CrOpaHus
3 DJIEKTPOMATHUTHBLIE SABJIEHUA
3.1 Dnektpuzaiys Ten. [[Ba Buaa 31eKTpUUYECKUX 3apsiioB
3.2 B3aumoeiictBue 3apspkeHHBIX Tell. 3akoH Kymona
3.3 3aKOH COXpaHCHHS JICKTPUUECKOTO 3apsiia
34 Onekrpuueckoe Tosie. Hampsok€HHOCTh  AJIeKTpUYecKoro mojs. [IpuHIun
' CYNEPIO3UINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocutenmn snexTpuyeckux 3apsaoB. JleHCTBHE JJIEKTPUYECKOTO TOJIS Ha
' ANeKTpUIecKue 3apsbl. [[pOBOTHUKY U TUAIEKTPUKH
[TocTostHHBIN neKTpUYeCKUid TOK. JlecTBUS nekTpuyeckoro Toka. Cuia Toka.
3.6 Hanpsokenne.
l=qg/t,U=A/q
37 DNEKTPUYECKOE COMTPOTUBIICHHE. Y ACITBbHOE JICKTPUISCKOE CONTPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma s yaacTtka saekTpudeckoi memu: | = U/R
[TocnenoBarenbHOE COEIMHEHNE MTPOBOIHUKOB:
1, =1, U=U,+U,. R=R +R,
3.9 [TapannensHoe coeMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUSA:
U=U:I=1+L; Rz%.
CMmenianHbie COETUHEHUS POBOTHUKOB
3.10 PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoyns — Jlenua:
3.11 2
Q=I"-R-t
312 OneiT Opcrena. MarHuTHOE TMOJi€ MPSMOTO MPOBOAHHMKA C TOKOM. JIMHUU
' MarHuTHOW MHAYKIIUU
313 MarautHoe TI0Jie TOCTOSIHHOTO MarHuTa. BsauMojeicTBHe TOCTOSHHBIX
' MarHuToB
3.14 JlelficTBME MarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM
3.15 Omnbitel @apazes. SBnenue anekTpoMarauTHol nHAykuuu. [Ipasumno Jlenua
3.16 Ipakmuyeckue pabomul




N3mepeHue  2JIEKTPUYECKOTO  CONPOTUBIICHHUS  PE3UCTOpPA;  MOLIHOCTH
AJIEKTPUUYECKOTO TOKA; pabOTHI 3JEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA, BO3HHMKAKOIIETO B IPOBOJHUKE
(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUS] Ha KOHIIAX MTPOBOJIHUKA; 3aBUCUMOCTH
COITPOTHUBIICHHS OT JUIMHBI MPOBOJHUKA, IJIOMIAJA €TI0 MOIMEPEYHOI0 CEUCHUS U
YIEIBHOTO COIIPOTHUBIICHHUSL.

[IpoBepka nmpaBmiia JUisl JIEKTPUUYECKOTO HANPSKEHHUS TIPH MOCIEI0BATEIBHOM
COCIMHEHUM TMPOBOJHHMKOB; IMpaBWia Uil CWJIbl AJIEKTPUYECKOTO TOKA IpHU

napajuieIbHOM COEIUHEHUH MTPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA61eHUA 6 Npupoode: SIEKTPUUYECKUE SBJIEHHS B arMmocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMIId, JPei( MOIFOCOB,
POJIb MAarHUTHOTO TIOJIS JIJIS )KU3HH Ha 3eMJle, MOJIIPHOE CHUSTHUC
Texnuueckue ycmpouicmea: OSIEKTPOCKOIN, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUCTYMK  DJIGKTPUYECKOW  DHEPTruH,  JJIEKTPOOCBETHUTEIBHBIC  MPHOOPEI,
3.18 HarpeBaTeIbHbIE ANEKTPONIPUOOPHI (pumMepsr), AJIEKTPUYECKHUE
MPEIOXPAHUTENH, DJIEKTPOMArHUT, JJIEKTPOJIBHTATENIb IMOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BoJHBL. [1Ikana 3mekTpoMarHuTHRIX BOJTH
3.20 JlyueBas monens cBeta. [IpsMonnHEtHOE pactipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cBera. [Imockoe 3epkano
3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA
3.23 Jucnepcus cBera
3.24 JIunza. Xox nydeid B nuH3e. POKYCHOE paccTOsSIHUE JIMH3BI. OnTHUYecKas cuia
' mun3el: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTudeckue mprudopsl
Ipaxmuueckue pabomol
N3mepenune ontuueckoil cuibl coOuparomiell JTUH3bL, POKYCHOTO PAacCTOSHHS
coOuparomeid JTMH3bI (II0 CBOMCTBY PaBEHCTBA pa3MEpPOB MpEAMETa U U300paKeHHUs,
3.6 KOT/Ia TPeIMET PACIONIOKEH B TBOMHOM (oKyce), MoKa3aTelNs IPeTOMIICHHUS CTEeKIIa.
' UccnenmoBanue cBOMCTBA W300paKeHHs, TOIYYEHHOTO C  TOMOIIBIO
coOuparoliel JTHH3bI, U3MEHEHUS! (POKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX JIHH3;
3aBUCHUMOCTH YTJia TPEJIOMJICHHsS CBETOBOTO Jy4a OT yIja MajeHHs Ha TpaHHIle
«BO3/IYX — CTEKIIO»
3.27 Quzuueckue seneHusi 6 npupode: 3armenus Connna u JlyHbl, 1BeTa Te,




ONITUYECKHUE SIBJIEHUS B atMocdepe (1BeT Heba, pedpakuus, paayra, MEPax)

Texnuueckue ycmpoticmea: OYKH, TEpUCKOI, (oToanmapaT, ONTHYECKUE

3.28
CBETOBO/IBI
4 KBAHTOBBIE SBJIEHUA
A1 PagnoaktuBHOCTE. Anb(a-, Oera-, raMma-usnydeHus. Peakiuu anbda-u Oera-
' pacniaga
4.2 OmnsiTel Pesepdopra mo paccesnuto anbpa-dactui. [lnanerapuas moaens atoma
4.3 CocraB aToMHOTO sifipa. M30TOIIBI
4.4 [Iepnon nomypacnaza aTOMHBIX SAep
4.5 SAnepHble peakiyy. 3aKOHbI COXpPaHEHUs 3apsAI0BOI0 U MAaCCOBOTO YHCET
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIH pPaIMOAKTUBHBIA  (OH,
4.6 KOCMHYECKHE JIy4H, pPaTUOaKTHBHOE W3JIy4YEeHUE TPHUPOJHBIX MHHEPAJIOB,
JIeViCTBUE PaJIMOAKTHBHBIX U3TYUYCHUI Ha OPTaHU3M YeOBeKa
47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, HHINBHIYaTbHBIN JTO3UMETpP, Kamepa

BI/I.]'II)COHa, AACpHad SOHEPreTuka




YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

» dusuka: 7-i kacc: 6a30BbIM YPOBEHb: YyUeOHUK; 3-€ U3/IaHUE,
nepepadotannoe [lepriikun .M., UBanos A.M. AkurionepHO€e 00IIECTBO
«M3narensctBO «IIpocBemieHune

» Gusuka: §8-i kinacc: 0a30BbIA YPOBEHDb: YUEOHUK; 3-€ U3AaHHeE,
nepepaborannoe [lepsimkun .M., UBanoB A.U. AkuronepHoe 00111eCTBO
«3parenscTBO «IIpocBenienne»

» Gusuka: 9-i knacc: 0a30BbI YPOBEHDb: YUEOHUK; 3-€ U3AaHHeE,
nepepaborannoe [lepeimkun .M., I'yrauk E.M., IBanoB A.. u np.

AxrmonepHoe obmectBo «M3mpatenscTBo «lIpocBemnienne»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



