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[Ipeamer (kypc) dusnka (6a30BbI ypOBEHB)

Kmacc 7-9

Oo111ee KOIMYECTBO YaCcOB MO yueOHOMY Tutany 238:
B 7 knacce — 68 gacoB (2 yaca B HEACIIO);

B 8 kiacce — 68 yacoB (2 yaca B HEZIEIIO);

B 9 kiacce — 102 yaca (3 yaca B Hezemo).

CocraBnena B cootBercTBuu ¢ DenepanbHoi paboueld MporpaMMoil OCHOBHOTO
oOwero odpaszoBanus no pusuke (06a30BbINA YPOBEHB).

YyeOHUKU:
N. M. I1épprukun, A. U. IBanoB. ®u3uka. 7 knacc. YueOHuk. M:
ITpoceemenwne,2023.
N. M. Ilépprukun, A. U. iBanoB. ®usnka. 8 kinacc. YueOuuk. M:
ITpocremenue,2023.
N. M. Ilépeimkun, E. M. I'yrauk, A. Y. UBanos, M. A. IlerpoBa. ®usmka. 9
kiacc. YueOnuk. M: IlpocBemenne, 2023.

Paccmotpena Ha 3acenanun MO yuurteneil MaTeMaTHKH,
uHpopmMaTuku U PpU3uKH
ITIpotokos Ne 4 ot «16» urons 2025r.

PykoBoautens MO JL.M. IImxamoBa




MHNOACHUTEJBHASA 3AIIMCKA

[TporpaMMa 1o ¢u3MKe HAa YpPOBHE OCHOBHOTO oOOHIEr0o 0oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE IOJIO)KEHUH M TpeOOBaHWI K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTENbHON MpPOrpaMMBI, MPEACTABICHHBIX B
@I'OC 00O, a takxe ¢ y4€ToM peaepanbHoil paboueil mporpaMMbl BOCIIUTAaHUS U
Konnenmmu npenogaBanust yueoHoro npeamera « Dusznkay.

ConmepxaHue mnporpamMmbl 10 (DU3MKE HAIpaBiIeHO Ha (HOpPMHUPOBAHHE
€CTECTBEHHOHAYYHOM TI'PaMOTHOCTH OOYYaroIMXCsS M OpPraHU3alui0 H3Yy4YEHHUs
¢u3MKK Ha NEATEeIBbHOCTHOW OcHOBe. B mporpamme mo (u3nke y4uTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro mpenmera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METaNpeMETHBIM pe3yJibTaTaM OOyueHHs, a TaKKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEAMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[Iporpamma no pu3uke ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepurana
1o rogam oOydeHus (IO KjlaccaM), IpeajgaraeT NpuMepHYI0 MOCIeq0BaTEIbHOCTh
M3YYCHHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJACp)KaHUS U
yu€Te BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[TporpamMma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl O YYEOHOMY TIPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (HHU3NUSCKOU
reorpajuel, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYIO KapTHMHYy MHpa,
MPEAOCTaBIsAeT HamboJsiee SCHbIE O00pa3lbl MNPUMEHEHHS HAyYHOTrO METoJa
MO3HAHUs, TO €CTh CIOCO0A MOJYyYEHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpE OOIIEro
oOpa3oBaHMsl COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAyYHON I'PaMOTHOCTH M
MHTEpeca K HayKe y 00yJarouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE TMPEAINOJAracT OBJAJACHHUE
CIIEYIOIIUMUA KOMIIETEHTHOCTAMHU, XapaKTePU3YIOUIUMH €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSACHATH SIBJICHUS;

e OIECHMBATH U IOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIIE0BAHNUS;

e UHTEPIPETHPOBATH  JaHHbIE H  HCIOJB30BaTh  HAYYHBIE
JI0Ka3aTeNbCTBA JUIsl TOTYYSHHSI BHIBOJIOB.

[lenn wu3yueHuss (PU3NKU Ha YypPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
omnpenenensl B KoHuemnuu mnpenogaBanusi ydueOHoro mpenmera «dusmka» B
oOpa3oBarenpHbIX opranu3zanmsax Poccuiickoin @eaepannu, pean3yrOMIHUX
OCHOBHBIE  00I1I€00pa30BaTENbHBIE MPOrPAMMBI, YTBEPKIAEHHOW pElICHUEM



Konnernn MunucrepcrBa npoceriennst Poccuiickoin @enepanuu (MpoTOKoOJ OT 3
nexadps 2019 r. Ne [TK4BH).
Heau usyvyenus pusuku:

npuoOpeTeHue HHTEpeca M CTPEeMIICHHS OO0yJaroIuxcs K HaydHOMY
U3yYEHHUIO TPUPOJABbI, Pa3BUTHE HMX HHTEUIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE TMO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
dopMHupoBaHHEe HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yiabTara H3y4eHUs
OCHOB CTPOCHHS MaTepuH U (HyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
(dbopMUpOBaHKE TPEJICTAaBICHUM O posid (U3UKH IS Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXHBIX  cdepax  Oyayuien
npo(heCcCUOHATIBHON JIeATENbHOCTH, CBSI3aHHOM C (PM3MKOHM, MOArOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.

npuoOpeTeHNEe 3HAHWUM O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSX;

NpUOOpPETECHUE YMEHUN OMHUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHHUS TMPOCTCUINNX pacdyETHBIX 3adad  C
UCITIOJIb30BAaHUEM buznUecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SIBJICHUS U BBIOJIHSATE OIBITHI,
JabopatopHble  pabOThl M HIKCHEPUMEHTAJIbHBIE MCCIICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MH(pOpMaImel (HU3NIECKOTO COIEPIKAHMS,
BKJTFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKU, aHATHU3 U
KPUTHYECKOE OIICHUBaHWE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu MpodecCHOHATBLHON AeATEILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha w3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETro

oOpa3oBaHus oTBoOAUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZIEN0), B 8
Kiacce — 68 gaco (2 vaca B Henenmo), B 9 kimacce — 102 gaca (3 yaca B Heneno).

[Ipennaraemeiii B mporpaMMe no (Gpu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHIaTENbHbII XapaKTep, yUYUTeNb AeJIaeT BIOOp MPOBEICHNUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM HHIWBHUAYATHHBIX OCOOCHHOCTEH
00yyYaroImMXcsl, CIUCKa AKCIEPUMEHTANIbHBIX 3a/IaHUM, MpejiaraéMblX B pamMKax
OCHOBHOT'0 TOCYJJApPCTBEHHOTO 3K3aMeHa 1o (Pu3uke.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u eé poJib B IO3HAHUM OKPY:KAIOLIEro MUpa.

®uszuka — Hayka O mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. M3mepenue ¢usnyeckux BenuyuH. Dusnueckue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢usuka u JApyrve ecTeCTBEHHbIE HAyKH H3Y4aloT MPUPO.Y.
EcTecTBeHHOHAyuyHBIi METOJ NO3HAHMS: HaONIOJCHHWE, TOCTAaHOBKA HAyYHOIO
BOMPOCA, BbIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 MIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIUIOBBIE, DJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHHUSL.

2. @uznyeckue NpudOOPHI U NpoIeypa NPSIMbIX U3MEPEHHUM aHaJIOrOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnwie pabomol u onvimel.
1. OmpexeneHue 1EHBI ASIEHUS IIKATbI U3MEPUTEIHLHOTO Mprubopa.
2. H3mepeHue pacCTosiHUN.
3. H3mepenue o0bEMa KUIKOCTH U TBEPIOTO Tea.
4. OnpeneneHue pasMepoB MajbIX TEIL
5. M3Mmepenue temreparypsl NpH MOMOIIM JKHAKOCTHOTO TEPMOMETpPA H
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBenenue uccienoBaHusA MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIIBHO, TeM OO0JbIlIe, 4eM OOJbIlIe BHICOTA
ITyCKa.

Paznen 2. [lepBoHavaibHble CBeIEeHUS O CTPOEHMHU BellleCTBA.

Crpoenue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3sMmepbl. OmnbIThI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIECTBA.

JBm>kenne yactui BemecTBa. CBSA3b CKOPOCTM JBWIKEHHMS YacTHL C
Temrneparypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzaumoneiictBue wacTuil
BEILIECTBA: IIPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOEHHUE Ta30B, KMIKOCTEH M TBEPIBIX
(kpucTaymyeckux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJEKYJSIpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmioneHune 6poyHOBCKOTO JIBUKECHHUS.



2. HaGmonenue nuddysun.
3. HaGmiomenue  siBIeHHWH,  OOBACHSIONIMXCS ~ MPUTSHKCHHEM WM
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie padbomoul u onvimel.

1. Ouenka JuamMeTpa aroMa METOAOM psoB  (C  HCIOJIb30BAHHEM

dboTorpaduii).
2. OnbIThI IO HAOIIOJEHUIO TEIIOBOTO PACIIUPEHUS T'a30B.
3. OnbIThI IO OOHAPYKEHUIO ACUCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.
Paznen 3. /IBu:keHHe H B3auMoeiicTBHE TeJl.
Mexannueckoe HABMKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsisi CKOpPOCTh IIPU HEPABHOMEPHOM IBHKEHUHU. Pacuér myTtu u
BPEMEHHU JIBUKECHUS.
SlBnenue wHepnuu. 3aKOH WHEpUHMHM. B3anmoneicTBue Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTE BemiecTBa. CBsi3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIE
o0BbEMa BellecTBa.
Cuna kak XxapakTepUCTHKa B3anMoAeucTBUsA Tell. Cuia ynpyroctd U 3aKOH
I'yka. U3mMepenne Cuiibl ¢ MOMOIIBK AUHAMOMETpA. SIBIICHUE TATOTEHHS W CUJa
TskecTH. CHlla TSKECTH Ha Ipyrux Iutanerax. Bec tena. HeBecomocTs. Crioxenune
CHUJI, HAPaBJIEHHBIX MO OJHOW HpsiMoi. PaBHoxelcTBytomas cui. Cuiia TpeHus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpEeHUe B PUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HabmroneHue MexaHU4eCKOro JIBMXKEHUS Tela.
2. M3mepeHune CKOpoCTH MPSIMOJIMHENHOTO JIBUAKCHHUS.
3. HaGmionenue siBjeHUST HHEPITUY.
4. HabOnroneHue u3MeHeHUsI CKOPOCTU MTPU B3aUMOICHCTBUM TEJ.
5. CpaBHEHHME MacC MO B3aUMOJICHCTBUIO TEIL.
6. CioKeHue CUJI, HalPaBJICHHBIX MO OJTHOM MPSIMOIA.
Jlabopamopuvie padbomul u onvimel.
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABUXKEHUS (ILIapUKa B KUIKOCTH,
MOJIECIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmnpezeneHue CpeHE CKOPOCTU CKOJIBKEHMSI OpycKa WM IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenre MIOTHOCTH TBEPIOTO TENA.

4. OnbIThL, NEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHus (aedopmaruu)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHUJIbI TPEHUSI CKOJIBKEHHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pasznen 4. /laBienne TBEPABIX TeJI, (KHAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETWYCHUS NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00BbEMa, TemmepaTypbl. llepemaua paBneHus
TBEPIBIMU TEJIAMH, KUIAKOCTAMU U razamMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTU OT TIyOWHBI. [ MapocTaTuyeckuii
napajokc. Coobmatomuecs: cocyasl. ['uapaBinueckne MEXaHU3MBI.

Atmocdepa 3emuin U atmocdepHoe napieHHE. [IpUUHHBI CyIECTBOBAHHUS
Bo3nymrHOW oOonouku 3emum. Omnwit Toppuduermmm. M3mepenue aTmocgepHOTO
JaBJeHUsl. 3aBUCUMOCTb aTMOC(EPHOro AaBICHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOCc(EepHOTro J1aBJICHHUS.

JlelicTBre KUIAKOCTU M ra3a Ha MOTPYKEHHOE B HUX TesO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3myxoriaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIABJIEHUS I'a3a OT TEMIEPATYPBHIL.

[Tepenaua naBieHUS )KUIKOCTHIO U Ta30M.

Coobmiaroiuecs CoCy/ibl.

I'mapaBnnueckunii mpecc.

[IposiBenue nericTBust aTMOC(HEPHOTO JABICHUS.

3aBUCHUMOCTD BBITAJIKMBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOM 4YacTu
TeJa U MIIOTHOCTH )KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BBITCCHEHHOW KUJIKOCTH.
VYcnoBue maBaHus TEN: MJIABAHUE WM MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOIIEHUS TJIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuwvie padbomoul u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH Beca TeJa B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAIKUBAIONICH CHJIBI, JCWUCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKMBAIOIIECH CUIIbL, JEHCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJKHUBAIOIICH  CHIIBI,
JIEUCTBYIONIIEH Ha TEIO B JKUIKOCTH, OT 00BbEMa TOTPYXKEHHOU B
JKUJIKOCTh YAaCTH Te€Jla U OT IUNIOTHOCTH KUIKOCTH.

5. KoHCTpyWpoBaHHE€ apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. Pabora M MOIIHOCTH. JHEPrusi.

Mexanudeckast padboTta. MOIHOCTb.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAS IUIOCKOCTh. [IpaBuio

paBHOBecus phiuara. l[IpuMeHeHue TmpaBuja paBHOBECHS pblyara K OJIOKY.

A o
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«3onoroe mnpaBwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas oHeprus. KuHernueckas © TNOTEHIMaNbHAs DJHEPIUS.
[IpeBpalieHre 0THOrO BUAA MEXAHUYECKOW 3HEPTUU B IPYTrOi. 3aKOH COXpPaHEHUS
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomot u onvimel.

1. Omnpenenenue pabOThl CHIIbI TPEHUS NPU PAaBHOMEPHOM JBM)KCHHU Tella

10 TOPU3OHTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue yciioBH paBHOBECHS pblyara.

3. H3zmepenue KII/] HaKITOHHOM TJIOCKOCTH.

4. W3y4yeHue 3aKk0OHa COXpaHEHUsI MEXaHUYECKON SHEPIUH.

8 KJIACC

Pa3nen 6. TensioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOW TEOPUU CTPOCHHS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOrO, JKHUAKOTO W Ta3000pa3HOTO COCTOSTHUU BEIIECTBA.
Kpucrannuueckue n amopgubie Tena. OObSICHEHHE CBOMCTB ra3oB, >KMJIKOCTEU U
TBEPABIX TEJI HAa OCHOBE TOJIOKEHUU MOJEKYJIAPHO-KUHETUUECKOW TEOPHUHU.
CmaumnBaHKe U KamWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHHUS
yacTull. BHyTpeHHsst sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH DJHEpruu:
Temionepeaaya u COBEpILICHUE paboThI. Bupp TEIIoNEepeAaAYM:
TEIUIONPOBOHOCTh, KOHBEKIIHUS, U3JIyYEHHUE.

KonudectBo TemnoThl. YenpHas TEMJIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeryloBoro OanaHca. IlmaBiaenue w
OTBEPJ/ICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YnenbHas Temsora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATypbl KHICHUS OT aTMOC(EPHOTo
JTABJICHUS.

BrnaxHocTbs Bo3ayxa.

DHeprus TOIIMBA. Y AeIbHAS TEIJIOTA CTOPAHMUS.

[Tpununer padotel TeruioBbix aurateneir KIIJ[ termmoBoro mBurarerns.
TerutoBble IBUTATENN U 3AIUTa OKPYKAOLIEH CPEIbI.

3aKOH COXpaHEHHUS U MPEBPAILCHUS SHEPTUH B TEIIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. Habmronenue OpoOyHOBCKOTO JBUXKEHUS.



v ok W

Ha6nronenue muddysun.

HabGnronenue siBieHuit cMauMBaHus U KaWUISIPHBIX SIBJICHUM.
Habmoienue TenioBoro pacimpeHus Tel.

N3meHenue naBiieHus ra3a npyu U3MEHEHHH o0bEMa M HarpeBaHUU WIIU
OXJIQXKICHHH.

[IpaBuia nsmMepeHus: TeMrnepaTypsl.

Buae! Tenonepenayn.

OxJtaxkieHue npu COBEPIICHUH PabOTHI.

HarpeBanue npu coBepiieHuu paboThl BHEITHUMU CHJIAMHU.

. CpaBHEHHE TEIIOEMKOCTEH Pa3TUIHBIX BEIIICCTB.

. HaOmronenue kuneHus.

. HaGmroienue nmocrosiHCTBA TEMIIEpaTyphl IIPH IJIABJICHUH.
13.

Moienu TENJIOBBIX ABUTATEIEH.

Jlabopamopuvie pabomol u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CHUIT MOJICKYJISIPHOTO MPUTSKEHUS.
OMnbITHI IO BEIPAIMBAHUIO KPUCTAILIOB TOBAPEHHOMW COJIM UJTK caxapa.
OnbITel O HAOJIOEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpenenenHre AaBieHMs BO3AyXa B OaJUIOHE IIIPULIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCHMOCTh JABJICHHS BO3JyXa OT €ro
00BbEMa M HarpeBaHUs WM OXJIAXKICHUS.

[IpoBepka runoTe3sl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJOMKA KUJIKOCTH
B TEPMOMETPUUECKOM TPYOKE OT TeMIEPaTyphl.

HabGmonenne wu3MeHEHHs BHYTPEHHEW »SHEpruud Tena B pe3yJibTaTe
TEeIJIoNnepeayr U padOThl BHEITHUX CHJI.

WccnenoBanue sBieHUs TEMJI0O0OMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropst4er BOJIBL.

OnpeneneHnne  KOAMYECTBA  TEIUIOTHI, IOJIYYEHHOTO  BOJAOW  IPH
TEMJI000MEHE C HArPEThIM METATTUYECKUM LHUITUHAPOM.

Onpenenenne yaenbHOM TEMIIOEMKOCTH BELIECTBA.

Hccnenosanue npouecca uCapeHusl.

OrnpeneneHre OTHOCUTENIBHOM BIIaKHOCTH BO3/TyXa.

Ornpenenenue yaeabHON TEMIOTHI IIJIaBJIECHU JIbA.

Pazgen 7. DiiekTpryeckne U MATHUTHbBIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa >IEKTpUUECKUX 3apsaoB. BzaumopeictBue
3apspKeHHbIX  Ted. 3akoH KyioHa (3aBUCMMOCTh CHJIBI  B3aMMOJCHCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSHUSI MEXKY TEJIaMM ).

Onekrpuyeckoe noJie. Hanpsxk€HHOCTh siekTpuueckoro noisis. IlpuHnmn
CYyHEPHO3ULINU JIEKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DIEMEHTapHBIA JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpOoBOOHMKM W  AMDJIEKTPUKU. 3aKOH  COXpaHEHUs
ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKA.
HcrouHnky mMOCTOSIHHOTO ToKa. JIEMCTBUSL SJIEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTAX U Ira3ax.

Onextpuyeckas nenb. Cuina  Toka.  DIEKTPUYECKOE  HAIPSIKEHUE.
ComnpoTuBiieHHE TPOBOJHMKA. YIETbHOE CONPOTUBIIECHUE BellecTBa. 3akoH Oma
s ydactka uend. llocinenoBarenbHOe W mapaUIeIbHOE — COEIMHEHHE
IIPOBOJTHUKOB.

Pabota ©W MOIIHOCTH 3JIEKTpHUUECKOro ToKa. 3akoH Jxoyns—Jlenua.
DNEeKTpUYECKHUE LENU U MOTPeOUTEN 3IEKTpUIECKor 3Hepruu B ObITy. KopoTkoe
3aMBIKAHHE.

[lIocTosiHHBIE ~ MarHUTHl.  B3auMoAeiCTBME  INOCTOSIHHBIX  MAarHUTOB.
MarnuTHoe 1nosie. MarauTHoe 1oJie 3eMJIM U €ro 3Ha4eHHE JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrena. MarauTHoe mMoJie  JJIEKTpUYECKOro Toka. [Ipumenenue
ANIEKTPOMATrHUTOB B TEXHUKE. [[efiCTBHE MATHUTHOTO TMOJISI HA MPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. Vcmombp30BaHME SIEKTpOJBHUIaTelie B
TEXHUYECKUX YCTPOKCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue 3aeKTpoMarHuTHOW MHAYKIUU. [IpaBumno Jlenma.
DIIEKTPOTEeHEepaTop. CnocoOb1 MTOJTyYEHHUS AIEKTPUYECKOU SHEPI'UHu.
DJIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLMS TEIL.
JIBa pojia 3NEKTPUUECKUX 3apsI0B U B3aUMOJICHCTBHE 3aPSyKEHHBIX TEL.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIA.
DIIEKTPOCTATUYECKASI UHIYKLIHS.
3aKOH COXpPaHEHHUs MIEKTPUUECKUX 3aPSI0B.
[IpOBOIHUKY U JTUAIIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JTUHUN 3JIEKTPUUYECKOTO TTOJIS.
HcTouyHMKN NOCTOAHHOTO TOKA.
JIeCTBHS DIIEKTPUUECKOIO TOKA.
. DIIEKTPUYECKHUI TOK B JKUJIKOCTH.
. I'a30BbIi1 pa3psa.
. I3mMepeHne cuitbl TOKa aMIeEPMETPOM.
. I3MepeHne 31eKTpUYeCcKOro HanpsiKEHUS BOJIBTMETPOM.
. PeocTtart 1 Mara3uH COIpOTUBIICHUM.
. B3auMoiericTBHE MOCTOSIHHBIX MAarHUTOB.
. MoaenupoBanue HEBO3MOKHOCTH Pa3IeJICHHs ITOJI0COB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaennpoBaHre€ MArHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB.

OnbIT Opcrena.

MarsnuTtHoe 1oJie TokKa. DJIEKTPOMarHur.

JlelicTBHE MAarHUTHOTO TOJISL HA TPOBOJHUK C TOKOM.

DJIEKTPOJABUTATENH TOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS JIEKTPOMArHUTHOM MHTYKIIVH.

OneiTel @apajes.

3aBUCUMOCTh HAIlPaBJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HHUKHOBECHUS.

DJIEKTPOreHepaTop MOCTOSSHHOTO TOKA.

Jlabopamopuvie pabomol u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OneITbl 1O HAONIOJIEHUIO DJIEKTPU3AlMKM  TEl MHIYKIUEH W Tpu
CONIPUKOCHOBEHUM.

HccnenoBanue MAEUCTBHUS DJIEKTPUUECKOIO IIOJII HA NPOBOJAHUKH U
JARJIEKTPUKHU.

COopxka u rmpoBepka paboThI IEKTPUUYECKOH 1SN MOCTOSTHHOTO TOKA.
N3mepenne u peryimpoBaHUe CUIIbI TOKA.

N3mepenune u peryanpoBaHue HANPSHKCHUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, MIAYIIETO YEPE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIKE 3aBUCUMOCTb AIEKTPUYECKOTO
CONIPOTHUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOWAAA TOMNEPEYHOTO
CEUCHHUS U MaTepuarna.

IIpoBepka mnpaBuiia CIOXKEHHS HANPKEHUW IPU  I0CIEI0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CUJIbl TOKA INPU MAPAJUICIBHOM COCIMHEHUU
PE3UCTOPOB.

Onpenenenre pabOThI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOUIHOCTH — DJIEKTPUYECKOTO  TOKA, BBIACIAEMOW Ha
pe3ucTope.

HccnegoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarersi.

HccnegoBanre MarHuTHOTO B3aUMOIEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydyenne MarHUTHOrO 1MOJII  IOCTOSHHBIX ~ MAarHUTOB IIPU  MX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeiCTBUA SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JIEMOHCTPUPYIOLIKME 3aBHCUMOCTb CHJIbl  B3aUMOJICHCTBHS
KATYIIKK C TOKOM M MAarHMTa OT CHWJIBI TOKa W HAIIPaBJICHHUS TOKA B
KaTyllKe.

18. MI3y4yeHue 1elicTBUSI MATHUTHOTO 0JISL HA IPOBOJHMK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHne paboThl ANEKTPOABUTATENS.

20. M3mepenne KII/] a5ekTpoaBUraTenbHON YCTaHOBKH.

21. OnbITBL 1O  MCCIEIOBAHUIO SIBIEHUS 3JEKTPOMArHUTHOM HHIIYKLIHH:
WCCIICJOBAHUE W3MEHCHHM 3HAYEHUS W HAIIPaBJICHHUS WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckne siBjeHH.

Mexannueckoe JBWKeHME. MarepuanbHas Touka. Cuctema OTCUéTa.
OTHOCUTENIBHOCTh MEXAHUYECKOIO JBHKEHHUS. PaBHOMEpHOE MNPSAMOJIUHEUHOE
nBmxkeHue. HepaBHoMepHOE NpsiMONIMHENHOE JBH>KeHUE. CpelHsisi © MTHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe npsiMoOJIMHENWHOEe JBHKeHue. (CBOOOIHOE
nagenue. OnbiThl ["anues.

PaBHOMEpHOE NBMXEHHE MO OKpPYKHOCTU. [lepmon u yactora oOpaieHusl.
JIuHeiHas u yriioBas CKOpoCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

[IepBsiii 3ak0oH HproToHa. Bropoit 3akon Herotona. Tperunii 3akoH HeroToHA.
[IprHIMT CyITEPIIO3UIINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbXKEHHUS, CHIIa
TPEHUS MOKOSI, IPYTHE BUJbI TPEHHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJIHOIO
nanenus. JIBwxenne muranetr BOKpyr Connna. IlepBas kocmumyeckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpJOe Teno. PaBHOBecue
TBEPAOTO TeJIa € 3aKPEIIEHHON OChIO BpalleHus. MOMEHT cuiibl. LleHTp TsxecTu.

Nmmynbe tena. M3mMeHeHne ummyiibea. MIynbe cuiibl. 3aKOH COXPAaHEHHMSI
UMITyJIbCa. PEakTUBHOE ABUKEHHUE.

Mexanuueckass pabora M MOIIHOCTb. PaboTa cuil TSKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEepruu U paboThl. [loTeHInanpHas YHEPrus Teja, MOIHATOTO HaJl
MMOBEPXHOCTHIO 3eMiM. [loTeHIIMabHAs SHEPTUS CKATOU NIPYKUHBI. Knunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPTHH.

Hemoncmpayuu.

1. HabnrogeHme MexaHMUeCKOTO JIBMXKCHUS TeJla OTHOCUTEIBHO PA3HBIX TEll

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

CpaBHeHHME NyTe€ld M TPAEKTOPUN ABMKEHUS OAHOIO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOpOCTH M YCKOPEHUS IPSIMOJIMHENHOTO IBU>KECHHU.
HccenenoBanue MPU3HAKOB PaBHOYCKOPEHHOT'O IBUKEHUS.

Habmoienue nBrKEHUS Tea 1Mo OKPYKHOCTH.

Habmoienne MexaHM4eCKHX SIBJICHUN, MPOUCXOAIIUX B CHCTEME OTCUETa
«Tenexka» mnpu e€ PAaBHOMEPHOM M  YCKOPEHHOM  JBWKCHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MACChI Tejla U JEHCTBYIOUIEH HAa HETO
CHJIBI.

HaGnronenue paBeHcTBa CUJl PY B3aUMOIEHCTBUH TEJL.

N3meHenue Beca Tesa Npyu yCKOPEHHOM JBHYKECHHUU.

Ilepenaya umirynbca Npyu B3aUMOJECUCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUH TPU B3aUMOACHCTBUY TEI.

CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aNMOJEHCTBHUH.

CoxpaHeHne UMITyJibca IMpU a0COITIOTHO YIPYTOM B3aUMOJIEHCTBUM.
HaOntonenue peakTUBHOTO JIBUKECHHSI.

CoxpaHeHHne MeXaHUYECKO SHEPTUH ITPU CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUH IIPU IBMKEHUHN TEJIA MO IEMCTBUEM
IPYKHUHBI.

Jlabopamopuwvie pabomol u onvimel.

1.

KoncTtpyupoBanue TpakTa [jii pa3roHa W JalbHEUIIIET0 pPaBHOMEPHOTO
JBM>KCHUS IIAPUKA WIIN TEIIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JABUXKECHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

Ornpenenenue yCKOpEeHHsl Tella MPU PABHOYCKOPEHHOM JBHKEHUHU 10
HAKJIOHHOM TJTIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH TMyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBMOKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3BI: €CIM TIPU PABHOYCKOPEHHOM JBIDKEHUU O€3
HayaJbHONU CKOPOCTU IYTH OTHOCATCS KaK PsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenre K03hHUITMEHTA TPEHUS CKOJTBKCHHS.

Ornpenenenue )KECTKOCTH MTPYKUHBI.

Omnpenenenue pabOTHl CUJIbI TPEHUSI MPU PABHOMEPHOM JIB)KCHUU Teja
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenre pabOTBl CUJIBI  YOPYrOCTH TMpU MOABEME Tpy3a C
MCITOJIb30BAHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. MI3y4yeHue 3aK0Ha COXpaHEHUS SHEPTHU.

Pa3nen 9. Mexanndeckue Koj1e0aHUA U BOJHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHU: IepHoJ,
4acToTa, aMIUINTyAa. MaTemMaTU4eCKuil U NPYKUHHBIA MasTHUKH. lIpeBpainenue
SHEPIUH MPH KOJIeOaTETbHOM JIBHXKCHHH.

3aryxaomue — Kkonebanus.  BroiHykaeHHole — konebanus.  Pesonanc.
Mexanndeckue BosiHBL. (CBOMCTBa MexaHUMYecKuX BOJH. [IpomoneHble n
[OTEpeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  paclHpOCTPAaHEHUS.
MexaHn4decKkue BOJIHBI B TBEPIAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YIIbTpa3BYK.

emoncmpayuu.

1. HaOmionenue koneOaHuil Tes MOJ JCHCTBHEM CHIIBI TSKECTU U CHJIBI
YIOPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGnronenue BbIHYKICHHBIX KOJIEOAaHUI U PE30HAHCA.

PacrnipocTpanenre npo10ibHbIX U MONEPEYHBIX BOJIH (Ha MOJETH).

HabitoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopuvie pabomoul u onvimel.

1. OmpeneneHue YacTOThl W Tepuojia KoJieOaHWH MaTeMaTUYeCKOro
MasiTHUKA.
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2. OmnpeneneHue 4acTOThI U TIepro/ia KOJIeOaHUM MPYKMHHOT'O MasiTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH Mepro/ia KoieOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH MEPUO/Ia KOJIEOaHU NPYKUHHOTO MasiTHUKA
OT MaccChl Ipy3a.
5. IIpoBepka He3aBUCHUMOCTH TNepHoja KojJeOaHUl rpysa, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JACMOHCTPUPYIOIIME  3aBUCHUMOCTb  TMepHojia  KoJjeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.
7. W3MepeHnue yckopeHus: CBOOOHOTO MaICHUSI.
Pa3znen 10. DjiekTpoMarHuTHOE MOJi€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE  TOJIe.  OJEKTPOMAarHuTHble  BOJMHBL.  CBOMCTBa
aNeKTpoMarHuTHbIX BOJH. [llkama snekTpoMarHuTHBIX BOJH. Mcmosib3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JIJIl COTOBOM CBSA3H.



OnexTpomMarHuTHas npupoga ceeta. CKopocTh cBeTa. BoiaHOBBIE CBOICTBA
CBETA.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie padbomoul u onvimel.

1. M3yueHnue CBOWCTB SJCKTPOMATHUTHBIX BOJH C TMOMOIIBI0 MOOWJIBHOTO

TenedoHa.

Pasznen 11. CBeToBbIe SIBJICHNS.

JlyueBas  mogmens  cBera.  Mcrounumku — cBera.  [IpsamonuHeiiHoe
pacnpoctpaneHue ceera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [nockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenune cBera. 3akoH MpenomieHus1 cBera. [lomHoe BHyTpeHHee
OTpa)KEHUE CBeTa. lCHNOJap30BaHUME TIOJHOTO BHYTPEHHEIO OTPAXKEHUS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xom gnydet B JsmH3e. Ontuueckas cucrema ¢oToanmnapara,
MUKpOCKOINa M Tejeckona. ['a3 kak omnTuueckass cuctema. biIM3opykocTh u
JAJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. OmnbiTel Hptorona. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxxkeHue cBeTa.

[Tomy4yenue n3o0paxxeHu B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomiienue ceera.

Onruyeckuii CBETOBO/I.

Xon iydelt B cobuparoniei JuH3e.

XoJ1 1yder B pacCeUBarOLIEH JIMH3E.

[Tomyuenune n300pakeHUi C MOMOUIBIO JINH3.

[Tpuntun nevictBus poroanmapara, MUKPOCKOIIA B TEIECKOTIA.

10. Mopenb riaasza.

11. Pa3noxeHnue 0enoro cBeTa B CIEKTP.

12. [omy4yenue 6enoro cBeTa Mpu CJIOKEHUHU CBETA PA3HBIX IIBETOB.

Jlabopamopuvie padbomoul u onvimel.

1. UccnenoBanue 3aBUCUMOCTH yrja OTPa)KEHUSI CBETOBOTO Jiyya OT yria
naJIcHUsI.
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2. W3yueHune xapakTepuCTUK U300paKeHUs MPEIMETA B INIOCKOM 3€pKaie.
3. HccnenoBaHue 3aBUCUMOCTH YIJla IPEJOMJIEHUS! CBETOBOI'O JIyda OT yrIja
NaJ€HUS HA TPAHULIE «BO3TyX—CTEKIIOM.



4. Tlonydenue n300pakeHU C MOMOLIBIO0 COOMPAIOILIEH JTNH3BIL.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI K ONTUYECKOM CHITBI COOMpAroIeit
JIMH3HI.

6. OIBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CHEKTP.

7. OmnbITHI O BOCHPUSTUIO I[BETA MPEIMETOB MpPU UX HAOIIOACHUHN Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBauroBbie IBJICHUA.

Onwitel Pesepdopna u mnanerapHas mojenb atoma. Mogenbs aroma bopa.
Wcnyckanue u norsiouieHue cBeta atoMoM. KBautel. JInHelyaThbie CIEKTPHI.

PamnoaktuBHOCTE. Anba, Oeta- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas Mopens aroMHoro sapa. HM3oromsl. PagmoakThBHBIE
npeBpauieHusd. [lepuo nonypacmajia aTOMHBIX SIAEDP.

SnepHbie peakiuu. 3aKOHBI COXpaHEHUs 3apsJ0BOTO U MAaCcCOBOIO YHCEIL.
OHeprusi CBsA3M aTOMHBIX siaep. CBs3p MacChl M SHEpruM. Peakuum cuHTE3a U
nenenusd saep. crounuku sneprun CoHIa U 3BE3I.

SAnepnas sHepreruka. JleHCTBUS paguOAKTUBHBIX H3IYyYECHH HA KUBbBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IIy4YEHUS U TOTJIOIICHHUS.

2. CrnexTpsl pa3IuyHbIX a30B.

3. CnekTp Bojopoja.

4. HaOmronenue TpekoB B kamepe BunbcoHa.

5. Pabota cuérunka MOHU3UPYIOMIUX U3TYUCHHM.

6. Peructpaius uziydeHus NpupoOIHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopuwvie padbomosl u onvimel.

1. HaOmroneHue CIUIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3TYyUYEHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DIHEPTUM YACTHUIIBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. U3mepenue paanoakTuBHOTO (PoHA.

IHoBTOpPUTEIHbHO-0000 AN MOAYJIb.

[ToBTOpUTENHEHO-0000IIAIOIINN MOYJIb MIPEHA3HAYECH ISl CUCTeMAaTU3aIuu
U 0000mmeHUs TPEAMETHOTO  COJEpKaHWsl W OMbITa  JEATEIHHOCTH,
pUOOPETEHHOTO MPU M3YUYCHHUH BCEro Kypca (PU3WKH, a TaKKe NIl TOATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY »JK3aME€HY Mo ¢u3uke s o0ydaromuxcs,
BBIOpPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipu U3ydeHUU JAHHOTO MOMYJSl PEaTU3YIOTCA U CUCTEMATU3UPYIOTCS BHUJIbI
JeSTETLHOCTH, HA OCHOBE KOTOPBIX OOECIECYMBAETCS JOCTHIKCHHUE MPEIMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMbIX  pe3yjbTaToB  oOyueHus, Gopmupyercs
€CTECTBEHHOHAy4YHas TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEIOBaHUS



ABJICHUN TPHUPOABI U TEXHUKH, OBJIAJEHUE YMEHHMSIMH OOBSICHATH (DU3HUECKHE
ABJICHUSA, IPUMEHsS TMOJy4EHHBbIE 3HAHWs, pelaTh 3a4add, B TOM YHCIIE
KAU4E€CTBEHHBIE U DKCIICPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapakTep HAHHOIO paszesa peaau3yercs
32 cu€T TOro, 4ro oOOydarolluMecs BBINOJHAIOT 3aJaHUsl, B KOTOPBIX WM
IIPENJIaraeTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHWI pacno3HaBaTb M HAYYHO OOBICHATH
(¢uznyeckue sIBJICHUS B OKPYKAIOLIEH PUPOJE U TOBCEIHEBHOM KU3HM;

UCIIOJIb30BaTh HAy4YHbIE METO/IbI UCCIIEIOBaHUS (PU3NUECKUX SIBIICHUH, B TOM
Yycie I MPOBEPKU TMIIOTE3 U MOIYYECHHS TECOPETUUECKUX BBIBOJOB;
OOBSACHATh HAy4yHbIE OCHOBBI HanbOOJE€e BaKHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUW, HAIPUMEP, MPAKTUYECKOT'O UCITOIb30BAHUS PA3TIMYHBIX HCTOYHUKOB
JHEPIUU Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHMS BCEX MU3BECTHBIX BHUJIOB
DHEPIUM.



INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABIICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbraTe udydeHus pu3NKA Ha ypOBHE OCHOBHOI'O 00IIEro o0pa3oBaHus

y oOyuaromierocss OyayT cpopMUpOBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUSI:

- IPOSIBJICHUE UHTEPECA K HICTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOMN
(u3nuecKoi HayKH;

- IEHHOCTHOE OTHOIICHUE K JIOCTUKEHUSM POCCUNUCKHUX YUEHBIX-(DU3UKOB,;

2) rpakIaHCKOT0 M JYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY y4YaCTHIO B 00CY>KJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
(du3uKwy;

- OCO3HaHWE BAXXHOCTU MOPAIbHO-3TUYECKUX IPUHIUIOB B JESITEIBHOCTH
Y4EHOT0;

3) 3¢TeTHYeCKOr0 BOCIIMTAHHUS:

- BOCIIPUATHE ACTETUYECKUX KAueCTB (PU3MUECKON HAYKHU: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO TIO3HAHUSI:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJBTYPHI;

- pa3BUTUE Hay4YHOW JIIOOO3HATENLHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) dopvupoBaHusi  KYJbTYPbl 3[A0POBbSI MW  3MOLMOHAJBLHOIO
0J1aronosry4yus:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpas3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpPaBWJI 0O€30IacCHOrO TOBEACHHS Ha
TpPaHCTIIOPTE, Ha JIOpOraxX, C AIEKTPHUUYECKUM M TEIUIOBBIM OOOpPYIOBAHHEM B
JIOMAIITHUX yCIIOBUSX;

- c(OpMUPOBAHHOCTh HaBbIKa peduieKcuM, MPU3HAHUE CBOETO TMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPYyA0BOT0 BOCIIUTAHMSI:

- AaKTUBHOE Yy4YacTHE B PELICHHM NPAKTUYECKUX 3a/ad (B paMKax CEMbH,
o0pa3oBaTeNnbHON OpraHu3allKi, TroOpoja, Kpas) TEXHOJOTUYECKOH U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - HHTEpEC K MPAKTUUECKOMY U3YUEHUIO TPOPECCHid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrMYECKOr0 BOCIIMTAHHUS:

e - OpPHEHTAlMS Ha TMPUMEHEHHE (HU3NYECKUX 3HAHUM JJIA pelIeHUs] 3ajad B
obylacTh OKpy’Karoliel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLICHKH HX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHME TJI00ATILHOTO XapaKTepa AKOJOTMYECKUX NpoOJeM U MyTed HX
pelICHMUS;

e 8) amanTanMu K HM3MEHSIOIMIMMCS YCJOBHSM COUUAJBHON W NPHUPOTHOMI

cpeabl:

e - MOTPEOHOCTh BO B3aUMOJACHCTBUU IpPU BBINOJHEHUU HWCCIEAOBAaHUN U
MPOEKTOB (PU3UYECKON HAIMPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHuX,

e - TIIOBBIICHHE YPOBHA CBOECW KOMIIETEHTHOCTH Ye€pe3 MPAKTUYECKYIO
NEATENBHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B o0nacTu
buzukwy;

e - IUIAHUPOBAHHE CBOETO pa3BUTHUA B MPUOOPETEHUH HOBBIX (PUIUUECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OLEHKAa CBOMX JEHUCTBHH C Y4YETOM BIIMSHUS Ha OKDPYXAIOLIyH Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesymbraTe OCBOEHHUS MHporpaMMmbl MO (U3MKE HAa YpPOBHE OCHOBHOTO
oO1ero oOpa3zoBanus y oOydaromierocss OyayT copMUpOBaHEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TTO3HABATEIILHBIC YHUBEPCAILHBIC YIeOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4COHBIC  JCHCTBHS,  pEryJIsTHBHBIC
YHHBEpCaJIbHbIC YUCOHBIC ICHCTBU.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJbHbIC YUeOHbIC 1eHCTBUSA

Ba3oBble Jijornyeckue AeiicTBHA:
e BBUIBIATH M XapaKTEpPU30BaTh CYIIECTBEHHbIE TMPU3HAKU OOBEKTOB
(stBIEHUN);



YCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHHUS JIJIS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOJTFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;
BBISBJISITH MIPUYMHHO-CJICACTBEHHBIC CBS3M TPH W3YYCHHU (PU3NICCKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOIH30BAHUEM JIEAYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aWMOCBS3SX
(bU3UYECKUX BEINYNH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCO0 pelIeHus Yy4uyeOHOH (U3NUeCKOM
3amaun (CpaBHEHHE HECKOJIBKHMX BapHAHTOB PEIICHUs, BBIOOp HamoOolee
MOJXOJISIIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarejibcKkue A1eiCTBUA.

HCI0JIb30BaTh BOIIPOCHI KAK UCCIIEIOBATEILCKU MHCTPYMEHT MTO3HAHUS;
MIPOBOJIUTH MO CAMOCTOSITEJIBHO COCTABJICHHOMY IJIaHY OIBIT, HECIOKHBIN
(bU3NYECKUIT AKCIEPUMEHT, HEOONBINOE HCCleA0BaHue (PU3UIESCKOTO
SIBJICHUS,

OIICHMBATh HA NPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpMAIHIO,
MOJYYEHHYIO B XOJ€ UCCIICIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeTILHO (hOPMYJIUPOBATh 00OOIIECHHS M BBIBOBI 110 Pe3yIbTaTaM
MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, HCCIICIOBAHUS;

MIPOTHO3UPOBATh  BO3MOXKHOE  JIalIbHEHIIIee pa3BUTHE (PU3UUYCCKUX
MPOIIECCOB, & TAKKE BBIJIBUTATh MPEAMNOJI0XKEHUS 00 X Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

IPUMEHSATH Pa3IMYHbIE METObI, HHCTPYMEHTBI U 3aIIPOCHI IPU MOUCKE U
orOope MHPOPMALMM WIM JAHHBIX C Y4ETOM MPEIJIOKEHHOW Yy4uyeOHOM
dbuznyeckoit 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIUIO
pa3IMyYHBIX BUAOB U (POPM IMpE/ICTaBICHMUS,

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMalbHYIO (OopMy MpeacTaBiIeHUS
uHpopMalMu W WUIIOCTPUPOBATH peUIaeMble 3aJayd  HECIOKHBIMU
CXeMaMmHu, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALUAMH.

KoMMyHMKaTHBHBIE YHHUBEPCAJIbHbIEC y4eOHbIe AelCTBUS:

B XOJIe OOCYXJEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB JIa00paTOPHBIX
paboT ¥ IPOSKTOB 33J1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMbI U
BBICKA3bIBaTh HCH, HAIICJICHHBIE Ha PEIICHHWE 3aJaud W TOAJEpKaHUE
O1arokeaTeIbHOCTH OOIICHUS;

COTMOCTABJIATh CBOW CYXICHHUS C CYXACHHSIMH JPYTUX YYaCTHHUKOB
Juaiora, OOHapyKMBaTh Pa3IUIHUe U CXOJACTBO MO3UIIHIA;



BBIPAKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX;
yOJIMYHO MIPECTABISATH PE3YIIBTATHI BHIIOJTHEHHOTO (PU3UIECKOTO OIIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, TIPOCKTA);

NOHUMAaTh W WCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBHyalbHOW pabOThI TpPHU PEHICHUU KOHKPETHOW (DU3UYECKOn
pOOIEMBL;

NPUHUMATH IIEJTH COBMECTHOW NIESATEIIbHOCTH, OPTaHU30BBIBATh JCHCTBHS
no e€ IOCTIKEHHIO: PpAacIpeNeNiaTh poJiH, OOCYXJaTh MPOIECCH W
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsl KAUECTBEHHOTO Pe3ysibTaTa o
CBOEMY HANpaBJICHUIO U KOOPAMHUPYS CBOU JEUCTBUS C JAPYTHMHU
YJIeHAMH KOMaH/Ibl,

OLICHMBATh KA4eCTBO CBOETO BKJJa B OOIIMH MPOAYKT MO KPHUTEPHUSIM,
CaMOCTOSITENILHO C(OPMYITHMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHSL.

PeryisiTuBHBIC YHUBEpPCAJIbHbIEC Y4eOHbIE HeHCTBUS

Camoopranuzanus:

BBISBJISITH MPOOJIEMBl B )KMU3HEHHBIX M yUYE€OHBIX CUTYalLUsX, TPEOYIOIIHNX
JUISL pelieHus] PU3NUECKUX 3HAHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, MPUHATHE pEIIeHUMN
TpYHIION);

CaMOCTOATENBHO COCTABIISTH AITOPUTM PelIeHHs (PU3UUECKON 3a1a4u UK
IUTAHAa MCCIICOBAHUSA C Y4ETOM HMMEIOIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
JenaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, IMOILMOHATbLHBIA HHTEJVICKT:

J1aBaTh aJICKBATHYIO OLIEHKY CUTYallUU U IIpejiaraTh IJIaH €€ U3MEHEHNS,
OOBSICHATH NPUYUHBI  JOCTHXKEHHS  (HEJOCTHXKEHHS])  Ppe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B AESATENBHOCTH (B TOM YMCIIE B XOJ BBIIOJIHEHUS
(Gu3NyecKoro UCCIEIOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBIIMXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLIEHUBATH COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUAM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIoro;
IpU3HaBaTh CBOE MPABO HA OIIMOKY MpPHU PEIICHUH (PU3NUECKUX 3a/1a4 WIN
B YTBEPXKIAECHUAX HA HAYYHBIC TEMBI U TAKOE JK€ IIPAaBO IPYyroro.



HPEAMETHBIE PE3YJIBTATBI

K koHIy 00yuyeHus B 7 KJjiacce IpeIMETHBIE PE3yJIbTaThl HA 0a30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLUXCS YMEHHIMA:

UCIIOJI30BaTh  MOHATHS:  (U3MYECKME U XUMHUYECKUE  SIBJICHUA,
HaOJI0ICHUE, SKCHEPUMEHT, MOjElNb, TUIOTE3a, €IUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSIHHs BellecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIDKEHHWE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJMHENHOE), TPAeKTOPHs, PaBHOJACHCTBYIOLIAS
cwia,  gedopmanus  (ympyras, — IUIacTM4YecKasi),  HEBECOMOCTD,
COOOIIAIOLINECS COCY/IbI;

paznuuarh sBjeHUus (Auddy3us, TEIIOBOE ABUKEHHE YACTHI] BEILECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEPaBHOMEpPHOE  JBWKEHHE, HUHEPIIUS,
B3aUMOJICMCTBUE TEJI, PABHOBECUE TBEPABIX TEJI C 3AKPEIUIEHHOW OCHIO
BpalleHus, mepenaya AaBieHUS TBEPABIMU TeNaMU, XKUAKOCTSIMU U
razamyd, arMocdepHoe JlaBlieHHWe, IUTaBaHUE TeJ, MpPEeBpaIICHUs
MEXaHMUYECKON SHEpPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YyYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM uHcle (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUS B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha XKUBOW OpraHU3M, IJIaBaHHUE PBIO, phluaru B
TeJIe YeJO0BeKa, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 33a/1auy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yYCHHBIE CBOMCTBA TeN M (DU3UUYECKUE SIBIICHUS, UCTIOIB3YS
dbuznyeckre BEJIMYUHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TAKECTH, BEC
Tella, Cuja TpEeHHUs, JAaBlieHue (TBEPAOTO Teja, >KUAKOCTH, Ta3a),
BBITAJIKMBAOIIAs] CUJIA, MEXaHW4YecKas paboTa, MOIIHOCTh, TIJICUYO CHJIBI,
MOMEHT CWJbl, KOI(G(UIIMEHT TMOJEe3HOTr0 JEHWCTBUS MEXAHU3MOB,
KMHETHYEeCKash W TOTCHIMaJbHAs DHEPrus), MpU OMUCAHUU MPABHIHHO
TpakTOBaTh  (U3MUECKU  CMBICT  HUCIOJB3YeMBIX  BEJIMYMH, HX
0o003HaueHUss W ENUHMIBI (U3HUYECKUX BEIUYWH, HAXOAUTH (HOPMYIIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYI0 BETUYUHY C APYTMMH BEJIMYHMHAMH,
CTPOUTH TpaprKU U3yUCHHBIX 3aBUCUMOCTEHN (DM3UYECKUX BEJIIMYUH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS € IPOIIECCHI,
UCIIOJIb3Ysl TIpaBujia CIOKEHUs Cuil (BAOJL OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIo paBHOBecHs pbiuara (0J10Ka),



«30JI0TOE€ TMpPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
HEPruH, TPU D1TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3HUECKUE SIBICHUS, MPOLIECCH] U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallUld IPAKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTHYECKHX IIaroB ¢ OMOpoil Ha 1-2 M3Yy4YEHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiaTtb pacy€THbE 3amadyd B |2 1EHCTBHSI, HMCHOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMUYMHBL: HAa OCHOBE AaHAIU3a
YCIIOBHS 33/1a4d 3alHUCHIBATh KPATKOE yCIIOBUE, MOJICTABIATh (DU3NUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJIUTH PACYETHI, HAXOAUTH CIPABOYHbIE
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/1ay, OLEHUBATh PEATUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MpPU MOMOIIU
(U3MYECKUX METOJIOB, B ONTMCAHUU UCCIEAOBAHUS BBIICISTH IPOBEPSIEMOE
npeanosjoxkeHue  (TUMoTesy),  pa3inyaTb W UHTEPHPETUPOBATH
HOJyYEHHBIH pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJAE OIbITa, J€JaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJIUTH OMBITHI 1O HAOMIOACHHIO (DU3MYECKUX SIBICHUN WU
buznyecKux CBOWCTB TEJL: bopmyupoBaTh MIPOBEPSIEMBIEC
IPEIO0JIOKEHUs, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py10BaHus,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBINIOJIHATh MPSMbIE W3MEPEHHUS PACCTOSHMS, BPEMEHH, MAacChl TeJa,
o0béMa, CHUJIBI U TEMIIEpaTypbl C HWCHOJb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH TOKAa3aHUSA MPUOOPOB C YyUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTU OAHOM (PM3UUECKOM BETUUYHHBI OT
JIpPYrol C HCIOJb30BAHMEM MPAMBIX HW3MEPEHUN (3aBUCUMOCTH IMYTH
PaBHOMEPHO JBWXKYLIEroCs Tela OT BPEMEHW JIBW)KEHHSI Tejla, CHUJIbI
TPEHUsI CKOJIBKEHHUS OT Beca Tejla, KayecTBa 00padOTKU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CUJIbI TPEHHUS OT IJIOIIA I CONPUKOCHOBEHUS TEN, CHIIbI
YOPYrOCTA OT YIUIMHEHUS MPYKUHBI, BBHITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Ja, OT MIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUN
IJIaBaHUs TeJl, YCJIOBUW paBHOBECHs pblyara v OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4EOHOrO UCCJENOBaHMs, CcOOUpaTh YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cleays MPEeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3UYECKMX BEIUYMH B BHJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICIOBAHMUS,;

IPOBOJAUTH KOCBEHHBbIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPIOTO TeNa, CUjla TPEHUS CKOJIbXKEHUS,
NABJICHUE  BO3/AyXa, BbITAJKMUBAIOWIAs  CHJIA, JICUCTBYIOIIAs  Ha
NOTPY’KEHHOE B JKUJKOCTh TeJl0, KOI(PPUIMEHT TMOJIE3HOTO NEeUCTBUS
OPOCTBIX MEXaHU3MOB), CIEAys MPENJIOKEHHOW WHCTPYKUUU: TIPH
BBITIOJTHEHUH HW3MEPEHU CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOU BEJIMUMHBI;

COOJII0IaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1ab0paTOpHBIM
000OpyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapomeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha HMX OMHCAHHUS (B TOM YHCIE:
MOJIINITHAKN, yCTPOWCTBO BOJOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh HWHGOpPMALMIO O  MpHUMEpax)
MPAKTHYECKOTO HCIMOJIb30BaHUsA (PU3NYECKHX 3HAHWNA B TOBCETHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaloLLEeH Cpee;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HHpopMauuu B HMHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIITNXCS
3HaHUW © TYTEM CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIJICIATH
uH(pOpMaIUIO, KOTOpas SIBJISETCS MPOTHBOPECUYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

WCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 33/IaHUH HAayYHO-TIOMYJISPHYIO
auTepaTypy  (QHU3MYECKOro  COAEpKaHWs, CIPAaBOYHBIE MaTepUabl,
pecypcsl cetu MHTEepHET, BiIaaeTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpPMAIUU (HU3UIECKOTO COACPIKAHUSA, B TOM
qrcie MyOJUYHO JenaTh KpaTKhe COOOIIEHUS O pe3ybTaTax IMPOCKTOB
WIM Y4yeOHBIX HCCIAEJOBaHUM, MNPHU HBTOM TIPAMOTHO UCIOJIb30BATh



U3YYCHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE NTPE3EHTALIUEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M MCCIECIOBAHUN pacHpeeisTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIICIUTHh 32 BBIIOJIHECHWEM IUIaHA JCHCTBUM, aJEeKBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  TIpPYyNINbl, BBICTPAauUBAThH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoH1y o0yueHus B 8 kiiacce rnpeaMeTHbIe pe3yJbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

MCIOJIb30BaTh MOHITUA: Macca U pa3Mephbl MOJIEKYJI, TEIUIOBOE JABUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U
aMmopdHbIE TeNa, HACHIIIEHHBIH W HEHACHIIIEHHBINM Tap, BIAXXHOCTb
BO3/lyXa, TEMIIEpATypa, BHYTPEHHAS DSHEPIrusi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN AJICKTPUUECKUN 3apsil, FJCKTPUUECKOE T0JI€, TPOBOJHUKHU
1 IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE T0JIE;
paznuyarh SBJICHUSA (TEIJIOBOE paclIMpEHUE W CXKaTue, Tervlonepenaya,
TEIJIOBOE PAaBHOBECHUE, CMAUMBAHUE, KANWUIAPHBIC SIBIICHUS, WCHAPEHUE,
KOHJICHCAIusl, ITUIaBJICHUE, KpUCTAJIM3alus (OTBEpJ/IeBaHUE), KHUIICHHUE,
Terionepeaaya (TETUIONIPOBOHOCTD, KOHBEKIIHS, U3IIyYCHUE),
AJIEKTpU3AIUs TEJ, B3aUMOJACHCTBUE 3aps0B, ACHCTBUS DIJICKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aMMOJICICTBUE MAarHUTOB, JCHCTBUE
MarHMTHOTO TOJIsl HAa TPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAST MHIYKIIHS)
[0 OMNHUCAHWI0O HX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE HW3YYCHHBIX  (U3MYECKUX  SBIICHHUH B
OKpY)KalolIeM MHUpE, B TOM 4YHucCle (u3nueckue SBJICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWULSIPHBIE SIBJICHUS B MPUPOJE,
KpUCTaJUIbI B mpupoje, wuzinydeHue CoiHIla, 3aMep3aHHEe BOJOEMOB,
MOpCKHUE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra, dJIEKTPUIECKUE
ABJICHUSI B aTMocdepe, JIEKTPUYECTBO KUBBIX OPraHW3MOB, MArHUTHOE
nosie 3emun, Jpedd MoMOCOB, pOJb MAarHUTHOTO TOJIS JJis KU3HU Ha
3emJie, OJSIPHOE CUSAHUE, TTPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKU) (U3HUECKUX
SIBIICHU;

OMUCHIBATh U3YYCHHBIC CBOMCTBA Tel M (PU3UUYECKUE SBJICHUS, UCIIOIB3YS
dbu3nyeckre BEIMUYMHBI (TeMIlepaTrypa, BHYTPEHHSSI SHEPIus, KOJUYECTBO
TEIUIOTHI, YJEeJIbHAA TEIUIOEMKOCTh BELIECTBA, YJI€JIbHAsA TEIUIOTA
TUIaBJICHUS, yJeNTbHAs TEIIoTa MapooOpa3oBaHUs, YACIbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOI(PGUIMEHT TIOJE3HOTO JEHCTBUA TEIUIOBOU



MalluHbl, OTHOCUTENIbHASI BIAXXHOCTh BO31yXa, J3JIEKTPUUYECKUU 3apsi,
CHJIa TOKa, 3JIEKTPUYECKOE HANpsHKEHHE, CONPOTUBIEHUE MPOBOJIHMKA,
yAEIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MONIHOCTH
ANEKTPUYECKOTO  TOKAa), MpPU  OMNHCAHUM MPaBUIBLHO  TPAKTOBATh
($u3MYECKUN CMBICIT HCIIONBb3YEMbIX BEIWYMH, 0003HAUYEHUS U €IUHUIIBI
buznyecKuX BENIUYUH, HAXOAUTH (OPMYIBI, CBS3BIBAIOIIUE JAHHYIO
Gu3MYECKyI0 BEIUYHHY C JAPYTMMHU BEJIWYUHAMH, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIECHUS U MPOIECCHI,
UCIIOJIb3Yysd OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KMHETUUECKOW TEOPUH
CTPOEHHUS BEIIECTBa, MPUHLHUI CYNEPHO3UIUHU MMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsaa, 3akoH OMa JJid ydacTKa LEeMu, 3aKOH
Jxoynsa—JleHna, 3akOH COXpaHEHWS JHEPTHHM, IpPU OSTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3allMChIBaTh €ro0 MAaTEMaTH4YEeCKOe
BBIPAYKEHUE;

OOBSACHATH (PU3MYECKHE MPOLECChl M CBOMCTBAa TE€J, B TOM YHCIE U B
KOHTEKCTE CHTyaluid MPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBISBISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 TOrMYeCcKHuX
iaroB ¢ omnopoil Ha 1—2 H3y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUI,
(bu3nyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIOJb3ys 3aKOHBl M
dbopmyIibl, CBs3BIBAONINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaJM3a
YCJIOBHUSl 3a/laud 3alMChIBATh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JMAHHBIX [IJIST  pEIIeHHs] 3a]adyd, BbIOUpATh 3aKOHBI H  (OPMYIIBI,
HEOOXoauMbIe JUIsl €€ pelieHus, MPOBOJAUTH PACUEThl M CPABHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JAHHBIMMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIUTh MpPU MNOMOIIU
($u3NYECKUX METO/OB, MCIOJb3Yysl ONUCAHHE HCCIENOBAaHUS, BBIICIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLEHUBaTh MPABWIBHOCTh MOpSAIKA
MIPOBEICHUSI UCCIIEIOBAHUS, A€JIaTh BHIBOIBI,

MPOBOJUTH OMBITHI MO HAOMIOACHHUIO (U3MYECKUX SBJICHUM WU
(bu3MYeCcKUX CBOMCTB TeN (KaUJUISIPHBIE SIBJICHUS, 3aBUCUMOCTD JIABJICHUS
BO3J/lyXa OT ero o0bEMa, TeMIEPATYPhl, CKOPOCTU MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpU HU3JIYYEHUH OT I[BETa H3JIydarouiedl (MOrjolarolei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATYphl KUIKOCTU U
IJIOIAAN €€ TOBEPXHOCTH, OJJIEKTpH3aUus TeJl W B3aUMOJACHCTBUE
ANEKTPUUECKUX  3apsiioB, B3aUMOJCHCTBUE TOCTOSHHBIX MAarHUTOB,
BU3yaJlIM3allisl MArHUTHBIX [IOJIEH IOCTOSIHHBIX MAarHUTOB, JI€WCTBUS
MAarHUTHOIO IOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBa DJIEKTPOABUTATENII TIOCTOSHHOTO TOKa): (hopmMymupoBaTh
MIPOBEPSIEMbIC TPEOIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyIOBaHUs, OMUCHIBATH X0/ OTBITa U (DOPMYJIUPOBATH BHIBOJIBI;
BBITIONHATh ~ MPSMbIE  HM3MEPEHUST  TeMIepaTyphl, OTHOCUTEIBLHOM
BJIQKHOCTH BO3[yXa, CHJBI TOKAa, HAMPSHKCHUS C WCIOIb30BAHHEM
aHAJIOTOBBIX TPHOOPOB M NAaTYMKOB (PU3WYECKUX BEITUYNH, CPABHHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOMN MOTPEIIHOCTH;
IPOBOJIUTH MCCIIEAOBAHNE 3aBUCUMOCTH OJHON (DU3MUECKON BETUYHHBI OT
Ipyrod ¢  UCIHOJIB30BAaHUEM TPSIMBIX HM3MEPEHUH  (3aBUCHMOCTH
COINPOTHUBIICHUS TPOBOJHWUKA OT €ro JUIMHBI, IUIOMAIAN IOTEPEIHOrO
CCUCHHS U YACIBHOTO CONMPOTHRIICHHS BEIIECTBA MPOBOAHNKA, CHJIBI TOKA,
UAYIMIEro d4Yepe3 TMPOBOAHWK, OT HANpsHKCHUS Ha  MPOBOJHHUKE,
UCCJIEIOBAHUE TIOCIEOBATEIIBHOTO U MMapajuIeIbHOTO  COEAMHEHUN
MIPOBOJTHUKOB): TJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BEITIOJIHATh WM3MEPEHHs, CIACAYsS MPEIIOKCHHOMY IUIaHy, (PUKCHpPOBATh
pe3ynbTaThl TOJYYCHHOW 3aBUCUMOCTH B BHUIE TaOMUI[ W TpaHUKOB,
JIeaTh BBIBOJIBI TI0 PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJIUTH KOCBEHHBbIE HW3MEPEHUs] (PU3NUECKHX BEIWYUH (yIeibHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHUWE MPOBOJAHMKA, paboTra U
MOIITHOCTh JJICKTPUYECKOTO TOKA): TJIAaHUPOBATh H3MEPEHHUs, COOMpaTh
IKCIIEPUMEHTAJILHYIO YCTaHOBKY, CJIEIys MPEII0KCHHON HWHCTPYKIIUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJII0IaTh MpaBUJIa TEXHUKK 0€30MaCHOCTH TP padoTe C 1abopaTOpHBIM
o0opyI0oBaHUEM;

XapaKTEepU30BaTh TMPUHIUIBI  JIEWCTBUS HM3YyYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa HMX ONMucaHus (B TOM 4YHCIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUYECKOM HHEPTUHU, DIEKTPOOCBETUTEIIbHbBIC
pUOOPHI, HArPEBATEIBHBIC AIECKTPONPUOOPHI (MIPUMEPHI), ITCKTPUICCKUE
MIPEIOXPAHUTEITH, IJICKTPOMATHUT, JICKTPOIBUTATEIh MTOCTOSTHHOTO TOKA),
WCITOJIB3YysI 3HAHWS O CBOWCTBaX (PU3MUECKHX SBJICHUH M HEOOXOIUMBIC
bu3nYecKue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEIHHBIC
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETP, JBUTATEIh BHYTPEHHETO
CropaHusi, JJIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMBI DJICKTPUUCCKUX
1ernel ¢ mocie0BaTeIbHBIM M TapaJlICIbHBIM COCTUHEHHUEM JJIEMEHTOB,
pasnudasi yCJIOBHBIE 0003HAYCHUS DJIEMEHTOB DJICKTPUYECKUX IICTICH;



NPUBOAUTh  NPUMEPHl  (HaxomuTh HHPOPMANIUIO O  TMpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUs (M3MYECKUX 3HAHWNA B TOBCEIHEBHOM
JKU3HU I oOecrieueHrss 6€301acHOCTH MpU oOpaleHuy ¢ npudbopaMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3J0pPOBbsI M COOJIOJEHUS
HOPM IKOJIOTUYECKOTO TOBEJCHUS B OKPY’KaIOIIEH CPeIe;

OCYIIECTBJIATh TOUCK WHGOpManuu (U3UIECKOTO COACPKAHUSI B
HNuTepHeTe, Ha OCHOBE WMEIONMXCS 3HAHUH © MyTEM CpPaBHCHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH  MHGOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCIIOJIb30BATh MPHU BBIMOTHEHUHN y4e€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEPATYpy  (PU3MUECKOTO  COJEpX aHUsS, CIPABOYHBICE MaTepUallbl,
pecypcol cetu HTEpHET, BiIajeTh MpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHMEHHBIE W KPATKUE YCTHBIC COOOIICHMS,
0000mass uHOOPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWsl, B TOM 4UHCIE TyOJUYHO TMIPEACTABISATH PE3YIbTAThI
MPOEKTHON WJIM HCCIEeNOBATENbCKON AESITETbHOCTH, PU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHbI TMOHATUHHBIMN ammapaT Kypca (U3UKH,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

IpU  BBHINOJHEHWH YYEOHBIX TPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
MPOIIECCOB paclpeeNaTh OOS3aHHOCTH B TPYNIE B COOTBETCTBUU C
MTOCTABJICHHBIMU 3a/1a4aMH, CJCAWTH 3a BHITIOJHCHUEM IUIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaJ B
JeSATEILHOCTh TPYIIIbI, BHICTPAaMBATh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K koHIly 00yueHus B 9 kJjiacce npeIMETHbBIE PE3yJIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

UCIIOJB30BaTh TMOHSITHUS: CHUCTeMa OTcuéTa, MarepualibHasi TOYKa,
TPACKTOPHs, OTHOCUTEIHLHOCTh MEXaHUYECKOTO ABMKEHUS, nedopmarus
(ympyrasi, mjacThyeckasi), TpPEHHE, LEHTPOCTPEMUTEILHOE YCKOpPEHHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP TSKECTH, aOCONIOTHO TBEPAOE TEINO,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAaHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK M yJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JaTbHO30PKOCTD,
CIEKTPHI UCITYCKAHUS M TIOTJIOMICHUs, anbda, 0eTa- U raMmma-u3IydeHus,
W30TOIIbI, SiFIEPHAsl PHEPTETHKA,

paznuyarh sBJIEHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE MBIKEHHE, CBOOOIHOE
naJIcHUEe Tell, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJIEHCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KOoJeOaTeabHOE IBMKEHHE (3aTyXarolue U
BBIHY’KJICHHbIE KOJIEOaHHsI), PE30HAHC, BOJHOBOE JBMWKEHUE, OTPAKEHUE
3BYyKa, IPSAMOJIMHEMHOE PpaclIpOCTPAHEHUE, OTPAKEHHE MU IPEIOMIICHUE
CBETa, I0JIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KEHHUE OEJIOro CBETa B
CHEKTp M CJOKEHHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJHOAaKTUBHOCTh, BO3HMKHOBEHHE JIMHENYATOrO CHEKTpa
U3ITyYEHHs]) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTb HPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUA B
OKpy’XawlIlleM Mupe (B TOM 4Hcie (U3NYECKUE SIBICHHUS B IMPHUPOAE:
NPWINBBI U OTJIMBBI, IBUKEHUE MIaHeT COJIHEYHON CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB >KHMBOTHBIMH,
3€MIIETPSICEHHE, CEHCMUYECKHE BOJIHBI, IIyHaMH, 03XO, IBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOAE, OMOJOrMYECKOe AECHCTBHE BUIUMOTO,
yIbTPaUOIECTOBOTO U  PEHTICHOBCKOTO M3JMy4YEHUH, €CTECTBEHHBIM
PaAMOAKTUBHBIN ()OH, KOCMUYECKUE Iy4d, PaJAMOAKTHUBHOE H3Iy4YEHUE
NPUPOAHBIX MHUHEPAJIOB, JE€UCTBUE PAJAMOAKTUBHBIX W3JIyYCHHN Ha
OpraHu3M 4eJIOBEKa), IPH 3TOM IEPEBOAUTH IPAKTHUECKYIO 3aJady B
yueOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (TMPU3HAKH) (PU3HMUECKUX
SIBJICHU;

ONMKCHIBATh U3yUECHHBIE CBOMCTBA T€JI M (PU3HUECKHUE SIBJICHUS, UCIOJIb3YS
¢u3nueckue BeNUYUHBI (CpelHAs M MIHOBEHHAs CKOpPOCTh Tela MpHu
HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHHME, NEPEMEIICHHUE, NMYyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJAa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJeHMs, BEC Tejla, HUMIYJIbC Tela, HWMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOUIHOCTb, MOTEHIMAJbHAs BSHEpPrusi Teua,
NOJHITOrO0 HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAS SHEPrusl CKaToh
NPYKUHBI, KHHETHYECKash DSHEPIHs, IIOJIHAasg MeEXaHU4ecKas >SHeprus,
NEepUOJ U 4acTOTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa
TOHA, CKOPOCTh CBETA, MOKAa3aTeslb MPEJIOMIICHUS CPE/ibl), IPU OMUCAHUU
NPaBUJIBHO TPaKTOBaTh (U3MYECKUH CMBICI MCIOJb3YEMbIX BEJIUYUH,
0003HaYeHUsI W €JUHMIIbI (PU3HYECKUX BEJIWYUH, HAXOAHUTH (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMUYMHY C APYTUMHU BEIMYMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS M IMPOLIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOI'O TATOTECHMS,
OPUHIMI CYNEpPHO3ULIMA CHJI, TPUHIUMI OTHOCUTEIBHOCTH ['amuies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpPAaHEHUs HMITYJIbCA, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPaHEHUS 3apsAJ0BOr0 U MaCCOBOI'O YUCEN



IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3MYECKUE TPOIECCHl M CBOMICTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JTOTUYECKHUX
IaroB ¢ omopoil Ha 2—3 H3YYEHHBIX CBOMCTBA (DU3MYECKUX SIBIICHUM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THBIC 3amadd  (ommMparomuecs Ha cucremy U3 2-3
ypaBHEHUI), UCOJB3Ysl 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (DU3NUYECKUE
BEJIMYMHBI: HA OCHOBE aHajM3a YCIOBUS 3aJladyd 3allMChIBATh KpaTKOe
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WIM M30BITOUHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE AJISI PEUICHUS, TPOBOIUTH PACUETH U
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHS (PUINIECKOU
BEJINYMHBI;

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO pELIUTh IpU MOMOLIH
($u3MYECKUX METOMOB, WCIONB3ys OMHCAHHE HCCICIOBAHUS, BBIICIATH
IpOBEPSIEMOE TPEINONOKEHUE, OICHUBATh MPABWIBHOCTh IMOPAIKA
NPOBEJCHUS  UCCIECIOBAHMsS, JeJaTh BBIBOABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WU
(bu3MUecKuX CBOMCTB Ten (M3ydyeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl HDHEPTHH, 3aBHUCHMOCTh TEpHUoAa KojeOaHWW TPy KHHHOTO
MasiTHUKa OT MAaccChl Ipy3a M XKECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOIMHENHOE paclpOCTPAHEHUE CBETA,
pasnokeHue Oeroro CBeTa B CHEKTP, U3yUCHHUE CBONCTB M300pa’KEHHUS B
IUIOCKOM 3€pKalie W CBOMCTB M300pa)KeHHsI MpeaMeTa B coOuparomiei
JuH3e, HAOMIOJEeHNE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB M3IYUYCHHS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY M3 HW30BITOYHOrO Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaesnss
CpellHee 3HAaYeHUE U3MepseMoil BeIMYMHbl ((DOKYCHOE pacCTOsIHHE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOP crHocoba H3MEPEHHUs
(M3MepUTENILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHHUH 0O€3 HadalbHON CKOPOCTH, Tepruojaa
KOJIeOaHUI MaTeMaTH4yeCKOro MAasiTHUKA OT JUIMHbl HUTH, 3aBUCUMOCTHU
yria OTpaKeHHsI CBETa OT yrja MaJeHUs U yria MpeJIOMIICHUs OT yria



NaJieHns): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTENILHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYyYEHHOM 3aBHCUMOCTH
du3nYeCKUX BEIWYMH B BUAC TaOMUI] U TpaduKoB, AelIaTh BHIBOIBI IO
pe3ylibTaTaM HCCIeI0BaHNUS;

IPOBOJNTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIMYUH (CPEIHSIS
CKOpPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, XECTKOCTh MPYXKHUHBI, KOAPPUIIUEHT
TPEHUSI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacToTa H
nepuoa KojeOaHWH MaTeMaTHYeCcKOTO W TPYKHHHOTO MAasTHHKOB,
ONTHYECKash CHJa COOMparolield JIMH3BI, PaTUOAKTHBHBIA  (OH):
IUTAHUPOBAaTh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY HU
BBITIOJHATh U3MEPEHUS, CIENysl MPEeANOKEHHOW MHCTPYKIUH, BBIUYUCISTH
3HAa4YCHHUE BEJIMYUHBI U aHAJTM3UPOBATH MOYUYCHHBIE PE3YIbTAThI C YUYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUM;

cOOJII0/1aTh MpaBUIa TEXHUKU O€30MacHOCTH IpU padoTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE NPHU3HAKM M3YUYEHHBIX (U3UYECKUX MOJENEH:
MaTepuajgbHas TOYKa, abCONIOTHO TBEPIOE TENO, TOUYCHHBIH HCTOUYHUK
CBETa, Jyd4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTroMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUIBI JCUCTBUA HW3YYEHHBIX NPUOOPOB MU
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAaHHA (B TOM YHCIE:
CIHUIOMETp, NATYUKH TOJIOKEHHUS, PACCTOSHUSA M YCKOPEHHS, pakeTa,
9XOJIOT, OYKH, Mepuckor, ¢oToannapar, OINTUYECKHUE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, KaMepa BuibcoHa), HUCHOIB3ys 3HAHUA O
CBOMCTBaX (U3NYECKHX SBICHUW W HeoOxoaumble (U3HUYECKUE
3aKOHOMEPHOCTH,

UCTIONIb30BaTh CXEMbI I CXEMaTHUYHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBbHBIX MPUOOPOB M TEXHOJIOTHMUECKHUX MPOLIECCOB
OpU pPELIeHUH Y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3€pKajie M COOMparoIei JIH3E;
OPUBOIUTH  MPUMEpPHl  (HAXOAWTh  WHGOpPMALMIO O  MpPUMEPaXx)
MPAKTHYECKOTO HWCIHOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecriedeHusi 0€30MacHOCTH TpU OOpaIieHu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COOIOACHHUS
HOPM DKOJIOTUYECKOTO TMTOBEJICHUS B OKPY’KaIOIIEH Cpe/Ie;

OCYIIECTBIATh TOMCK HMH(pOpMAIMH  (PU3NIECKOTO COJCPKAHUS B
HuTepHere, caMoCTOATEIBHO (HYOPMYIHUPYSI IOMCKOBBIN 3apoC, HAXOAUTh



MyTH OMPEENICHUs] JOCTOBEPHOCTH MOIYYeHHON MH(POpPMAIUU Ha OCHOBE
MMEIOIIMXCS 3HAHUN U JOTIOJIHUTENIBHBIX HCTOYHUKOB;

UCIOJIb30BaTh MPH BBHIMOJIHEHUH YY€OHBIX 3a/laHUi HAy4HO-TIOMYJIAPHYIO
AUTepaTypy  (QHU3MYECKOTo  COJAEpXKaHUs, CIPABOYHBIE MaTepUabl,
pecypcebl cetu VIHTEepHET, BiafeTh NpUEMAMHU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOINEHUS HAa OCHOBE
uHbOpMaIlMU U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3YIbTAThl IPOEKTHON MIIM MCCIIEA0BATEIbCKOM
NEATEIbHOCTH, TIPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN anmapar HM3y4yaeMoro pasjena (PU3MKH U CONpPOBOXKAATH
BBICTYIUICHUE Tpe3eHTalueldl ¢ Y4YETOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3esioB H TeM (uudgposbie)
Konrtpoasubie | Ilpakrnuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Paznen 1. ®u3nka u €€ poJib B IO3HAHUHN OKPY:KAI0IIEro MUpPa
bubnnorexa [JOK
11 o - 2
VISHIEA © HAyK O HPHpOA® https://m.edsoo.ru/7f416194
1.2 dusnyecKkue BeTNIHHbBI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
bubnuoreka [JOK
13 E i 2 1
CTECTBEHHOHAYYHBIH METO/I MO3HAHUS httos://m.eds00.ru/7f416194
Wroro mo pasnery 6
Pa3nen 2. [lepBoHayajibHbIe CBe/IEHNS 0 CTPOEHHHU BellleCcTBa
bu6mmotexka I[IOK
21 C 1
TPOCHHE Bemectsd https://m.edsoo.ru/7f416194
29 JIBr>KeHUE 1 B3aUMO/JICHCTBUE YaCTHI] 2 1 bubnuoteka [IOK
' BEIIECTBA https://m.edso00.ru/7f416194
but6mmoreka [JOK
2.3 A 2
FPETATHHE COCTORHHUA BEeCTRa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHHe U B3aMMO/IelCTBHE TeJl
Bbubnunoreka [IOK
3.1 M 3
CXAMIICCIOT ABIDKCHHIC https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, mIOTHOCTh 4 1 Bbubnunoreka [IOK



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

bubnnorexa [JOK

. .B 14 2
33 Cuna. Bt o https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, ;KHAKOCTEl U ra3oB
41 Hasnenue. [lepenayda naByienus TBEPIAbIMU 3 bubnnoreka [IOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2 Jlasitetine xuaKoCTH > https://m.edso0.ru/7f416194
bubnnorexa [JOK
43 ATMOChepHOe naBnerHe 6 https://m.eds00.ru/7f416194
44 JleficTBrE )KUIKOCTH U Ta3a Ha OTPYKEHHOE 7 3 bubnmoreka [IOK
' B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen 5. PaGoTta 1 MOIIHOCTDb. JHeprus
bu6mmoteka I[IOK
>1 Pabora # MOIEOCTE 3 1 https://m.eds00.ru/7f416194
bu6mmotexka I[IOK
52 Hlpoctbie MeXaHHMEL > L https://m.edsoo.ru/7f416194
bubnunorexa [IOK
>3 Mexattirieckas sHepris 4 1 https://m.eds00.ru/7f416194
Hroro mo pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM nu@poBbIe
Ne o/m P Kontpoansnbie | IlpakTudeckue (witcpp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznea 1. TenioBble ABJICHUSA
bubnuorexa [JOK
11 i 7
CTpocHHue i CBOHCTBA BeLICCTBA https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
1.2 T 21 1
CILIOBHIE NPOLECCRt > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nen 2. JnekTpuyecKkue U MAarHUTHbIE SIBJIEHUSA
21 DneKTpUYECKHe 3apsibl. 3apsiKEHHBIC Tela 7 1 bubnnoreka [IOK
' U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
N N bubnuorexa [JOK
2.2 IToCTOSHHBIN IIEKTPUUIECKHUI TOK 20 2 7 httos://m.edsoo.ru/7f4181ce
2.3 MarHuTHBbIE SIBJICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.4 4
IICKTPOMArHHTHA HHAYKLLIA https://m.edsoo.ru/7f4181ce
Hroro mo paznery 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3iesioB U TeM uudpoBbie
Ne o/m P Konrpoasnsie | IlpakTudeckue (witcpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexaunueckue siBJICHUSA
11 MexaHn4ecKOe TBHKEHHUE U CITOCOOBI €ro 10 1 bubnuorexa [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
12 B i 20 1 3
SAMMOAEHCTBHE Te https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
13 3 10 3
AKOHET Coxpancmtt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexann4veckue KoJ1e0aHUS M BOJIHBI
bu6nmmotexka [IOK
2.1 M 7 3
CXAHHHICCKHE KOCOaHHS https://m.edsoo.ru/7f41a4a6
bu6nmorexka [IOK
2.2 M .3 8 1 3
CRAMIHCCINE BOILLRL IBYK https://m.edso0.ru/7f41a4a6
Hroro mo pazneny 15
Pa3nes 3. D1eKTPOMATrHUTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTpOMarHuTHOE TI0JIe U 6 9 bubnmnoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE SIBJICHUS
4.1 3aKOHBI paCIIPOCTPaHEHUS CBETA 6 2 bubmuoteka [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubnnorexa [JOK
4.2
JIuH3BI ¥ on'THYECKKEe TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
4.3 Paznosxenue 6eroro cBera B CEKTP 3 2 httos://m.edsoo.ru/7fA1ada6
Hroro no pazneny 15
Pa3nen 5. KBantoBble siBJIeHHS
bubmuoreka [JOK
1 nu 4 1
5 CITyCKaHHE U TIOTJIOIICHNUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
2 1
> CTpoCHHE ATOMHOTO 31pa 6 https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
5.3 A 7 1
AACPHIC peaKitia https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pazgen 6. [ToBTOpuTE/IbHO-0600 A0 IIMIT MOYJIb
6.1 [ToBTOpeHue n 0600IIEHUE COTCPKAHUS 9 9 bu6nmorexka [IOK
' Kypca ¢usuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/u

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThbI

IIpakTnyeckue
padoThbI

Jlara
U3yYeHust

DJIeKTPOHHBbIE
nudposbie
oOpa3zoBaTe/ibHbIE

pecypchbl

®duznka — HaykKa 0 IpUPOAE.
SIBnenns npuponasl. Puznueckue
SBJICHUS

Mexanndeckue, TeIIOBEIE,
AIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnyeckue BeTMYUHBI U UX
U3MEpEHne

VYpok-uccnenosanue "M3mepenne
TeMIIepaTypbl IPH TOMOIIX
KHUJIKOCTHOTO TEPMOMETPA U JaTUMKa
Temreparypbl”

Kaxk ¢usuka u 1pyrue ecTeCTBEHHBIE
HayKH U3Y4aroT IPUPOY.
EcrecTBEeHHOHAaYYHBIN METO
no3HaHus. Onrcanue PU3nIecKux
SIBJIGHUM ¢ TOMOIIIBIO MOACIICH

but6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TUIOTE3bl: JAIBHOCTH NOJETA MIApHKa,
MYHIIEHHOTO TOPU30HTAIBHO, TEM
Oosblie, yeM OoJbIIe BHICOTA ITyCcKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BeniectBa. ONbITHI,

bu6mmoteka [IOK

7 JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE httos://m.edsoo.ru/Ff09fe0a
BEIIECTBA
8 JIBY>KEHUE YacTHII BEIIIeCTBa bubmmorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccinenopanue «OnbITHI 1O
9 HaOJIFOJICHUIO TETNIOBOTO PACIITUPECHHS
razoBy»
10 ArperaTHple COCTOSIHUSI BEIIECTBA
B3anmMocBs3b MeX 1y CBOMCTBaMHU
BEIIIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHHUSIX B MIX bubnuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHHM
BOJIBI
MexaHudeckoe JBHXEHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
bu6nmmoteka [IOK
13 Ckopocts. EnuruEL cropoctn https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu u BpeMeHHU ABMKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Hneprus. 3akoH UHEPITUH.
15 BSaI/II)MOﬂCﬁCTBHe TCJ'IpKaK NpUYrHA bubnnorexa [IOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTHU JABMKEHUS TeI
16 IInotHoCTH BemecTBa. Pacuet Maccel but6mmoreka [JOK
1 00beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «OrmpeneneHne



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

IIJIOTHOCTH TBép,I[OFO TCIa»

Pemenue 3amau mo teme "[110THOCTE

bubnuorexa [JOK

18
BeriecTa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaercTBuA Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «/3yueHue
20 3aBUCUMOCTH PACTSIKCHHS
(medopmariun) Npy>KUHBI OT
IIPUIIOKEHHOMN CHIIBD)
21 SIBnenue Tarorenus. Cumia TSHKECTH
CBsI3b M@Ky CHIION TSKECTH U
22 Maccoii Tena. Bec Tema. Pemenue bubmmorexa [IOK
) ) https://m.edsoo.ru/ff0al778
3aga4 o reMe "Cria Tsoxect”
23 Cuna TspKecTH Ha IPYTuX IUIaHeTax. bubnnorexa [IOK
dusnuecKue XapakKTePUCTUKHU ILIAHET https://m.edsoo.ru/ff0a1502
bu6mmotexa I1IOK
24 Hsmepenne cun. Jluramomer
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoteka I[IOK
25 Bec Tema. HeBecomocTh
https://m.edsoo.ru/ff0a1778
ClioKeHHUE IBYX CHII, HAIPABJICHHBIX
26 10 OJTHOM HH ﬂ?leoﬁ ’ bubmmorexa [IOK
g . p ’ https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIASA CHIT
7 Pemenue 3agad mo teme
"PaBHonelicTBytOMmAst cui"
o8 TpeHune cKOIbXKEHMS U TPEHHUE TIOKOS. bubmuoteka [LIOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHnas padora «/3yuenue bubnmoreka [IOK



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
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHJIBI TPEHHS
CKOJIbKEHUS OT CUJIbI IaBJIICHUS U
XapaxkTepa CONPUKACAOINXCS
MTOBEPXHOCTEN

https://m.edsoo.ru/ff0alcc8

Pemenue 3a1a4 Ha onpeieicHUE

30 PaBHOAECHCTBYIOIIEH CUIIbI
Pemenue 3aau o temam: «Bec

31 Tenay, «I'padudaeckoe n300paxeHue bubnnoreka [IOK
cuny, «Cuibly, «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHUII»

KonTponbHas padbora no remam:
«MexaHn4uecKoe OBIKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I'padpuueckoe n3o06pakeHue cu,
«Cunb»

33 Hasnenue. CriocoObl yMEHBIIICHUS U bubnnoreka [IOK
YBEJIUYCHUS TABICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue raza. 3aBUCUMOCTD

34 JIaBJIEHM ra3a OT 00bEMa, bubmorexa LOK
TeMIepaTypE! https://m.edsoo.ru/ff0a2376
Ilepemaua maBiaeHUS TBEPIABIMU

35 Tenr;len, )KIJ/:I[KOCTSIMI/I u fiaMn. 3akoH bubmorexa LHOK

https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBlieHME B )KHUJIKOCTH U Ta3e, bu6nmoteka LIOK
BBI3BAHHOE JICHCTBUEM CHUIIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau no teme «/laBnenue B but6mmoreka [JOK
JKUJIKOCTH U Tra3e. 3akoH [lackamnsi» https://m.edsoo.ru/ff0a2826

38 Coo0maronuecs: Cocy bl but6mmoreka [JOK



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
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubnuorexa [JOK

39 Tuppa €CKHUH mpecc
FAPABIHACCIHI TP https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopmaeBoit
JKUJIKOCTHBIM HacoC
Atmocdepa 3emnn. [puannen
CyIIIECTBOBaHUS BO3 HOM
41 o}gcl)lnoqxn 3emiu 3;3};IHCIHMOCTL bubmiorexa LIOK
i https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOro AaBJICHHUS OT BBICOTHI
HaJ YpOBHEM MOPs
bubnuoreka [IOK
42 B LA
ec BO3Ayxa. ATMOCHEpHOE AaBICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOTro TaBIeHUS. bubnnoreka [IOK
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(HEPHOTO
44 aBJICHHS OT BI)ICOTIj)HI.’:l OBHEM bubnmorexa LIOK
A abls https://m.edsoo.ru/ff0a2fc4
MOpsI
45 bapomerp-anepoun. AtmocgepHoe bubanorexa [IOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reme
"ATtmocdepHoe naBnenue"
JelicTBre )XKUIKOCTH U ra3a Ha
47 MTOTPYKEHHOE B HUX TEJIO0 Bubmrorexa LIOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «OnpeneneHue
48 BBITATKUBAIOIIECH CUJIBI, but6mmoreka [JOK

JIEUCTBYIOLLEH HA TEJIO0, IOTPYKEHHOE
B KUJKOCTb)

https://m.edsoo.ru/ff0a33fc



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
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTtopHnasi paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJIC OT 00BhEMA MOTPYKEHHOM
B KHUJIKOCTh 9aCTH TEJIa»

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3514

50

IImaBanue Ten

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHnas pabota
"KoHcTpyHnpoBaHue apeoMeTrpa uin
KOHCTPYUPOBAHUE JIOJIKH 1
omnpeneneHue e€ rpy30noabEMHOCTH"

52

Pemenue 3anau no remam: «llnaBanue
cyn0B. Bo3nyxomninaBanuey,
«/laBiIeHHE TBEPABIX TEIN, KUIAKOCTEN
Y Ta30B»

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

Mexannueckas pabota

bu6nmoteka [IOK
https://m.edsoo.ru/ff0a3f82

54

MomHocTs. EquHUIBI MOIITHOCTH

bu6nmoteka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenopanne "Pacuér
MOIIHOCTH, Pa3BUBAEMO MpH
MoabEME T10 JecTHHUIE"

56

IIpocTtbeie MexaHu3Mel. Peryar.
PaBHOBecue cui Ha peruare

57

KonTponbhas pabota 1o reme
«/laBiieHue TBEpABIX TN, JKUAKOCTEH
1 Ta3oBy» / Beepoccuiickas
npoBepoyHas pabora

58

PesepBHbIii ypok. PaboTta ¢ TekcTramu
1o Teme «JlaBneHue TBEPABIX TEl,

bubnunoreka [IOK
https://m.edsoo.ru/ff0a4ffe



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
https://m.edsoo.ru/ff0a4ffe

JKHJIKOCTEMH 1 ra3oB» / Beepocceuiickas
npoBepoyHas pabora

59

Pbruaru B TeXHHKE, OBITY U IPHPO/IE.
JlaGopaTtopHnas pabota
«HMccnenoBanue yciioBUNA PaBHOBECHS
pbryara»

0.5

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3agad mo teMe «Y CJIOBUA
paBHOBCCI/ISI pmqara»

bubnnorexa [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddunmenT mosre3Horo neicTpust
mexanusMma. Jlaboparopnas pabora
«3mepenue K1/ HakmoHHOM
TJIOCKOCTH

0.5

62

Pemrenne 3amau o teMe "Pabora,
MomHocTh, KIT/T"

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

63

Mexannueckas SHeprusl.
Kunernueckas 1 noTeHIMANbHAs
SHEprus

bu6nmoteka [IOK
https://m.edsoo.ru/ff0a4252

64

3aK0H COXpaHEHUSI MEXaHUYECKOM
SHEepPruu

bu6mmotexa I1IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEPUMEHT IO TEME
"DKCIIEpUMEHTATIBHOE ONPEIETICHUE
W3MEHEHUS KHHETHYECKON U
MOTEHIIUATBLHON SHEPTHH MPU
CKaThIBAaHHUHM TeJia MO0 HAKIIOHHON
MJIOCKOCTH"

66

KonTponpHas pabota mo teme
«PaboTta 1 MOIIHOCT. DHEPTHUS»

67

PesepBHbIii ypok. PaboTa ¢ Tekcramu

but6mmoreka [JOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "Mexanudeckoe ABMkeHue"

https://m.edsoo.ru/ff0a4ee6

PesepBHeiil ypok. Pabota ¢ Tekctamu

68 1o TeMe "PabGora. MOIIHOCTS. 1
Oneprus"
OBHIEE KOJIMYECTBO YACOB I1O 68 12

I[TPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne [ara uudpoBbIe
Tema ypoka Konrpoanusie | Ilpakruyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcbl
OcHOBHbBIE MOJIOKEHUS MOJIEKYIISIPHO-
1 KHUHETUYECKOM TEOPUHU U UX OIBITHBIE 1 bubmorexa LIOK
P https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYJ 1
3 Mopaenu TBEPIOTO, )KUAKOTO U 1 bubnnorexa [JOK
ra3000pa3HOro COCTOSIHUN BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KHUKOTO M Ta3000pa3HOTO COCTOSTHUM 1
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KWUHETUYECKOW TEOPHH
bu6mmotexa I1IOK
5 Kpucrannnaeckue n amopdHbIe Tena 1
P Po https://m.edsoo.ru/ff0a5800
5 CmauuBaHme U KanWJUIIPHOCTD. 1 bubnnorexa [IOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacmupenue u cxarue 1 bubamorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1
YaCTHI]
9 Buytpennss sneprusi. Crioco6st 1 bubmuotexa LIOK
W3MEHEHUS BHYTPEHHEN YHEPTUHI https://m.edsoo.ru/ff0a5c60
10 Buapl Teruionepenaun 1 but6mmoreka [JOK



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
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "[Ipaktruaeckoe
HCIOJIb30BaHUE TETJIOBBIX CBOWCTB

bubnuorexa [JOK

1 BEILIECTB U MAaTEPUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonunuecTBo TemnoTel. Y nenpHas bubmmoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bu6mmoteka LIOK
TennooOMeH 1 TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabora

1 "HccnenoBanue siBJICHUS bubnuoreka [JOK
TEIJI000MEHA IMPU CMEIITHBAHIH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U TOpsiYeit BOIbI"
Pacuer koau4decTBa TEIIOTHI,

15 HEO0OXOMMOTO JIJIsi HarpEeBaHUs Tella
Y BBIJICIISIEMOTO UM TIPU OXJIAXKICHUU

16 JlaGopatopnas pabota "Onpenenenue bubnnorexa [IOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIJIMBA. Y IeibHas TeTioTa bubnuoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPUCTALTUYECKUX TeJ. Y IenbHasI bubamorexa [TOK
o https://m.edsoo.ru/ff0a71d2

19 JlaGopatopnas pabota "Onpenenenue bu6mmoreka [IOK
YAEIbHOM TEIUIOTHI TJIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOH/IEHCAIIHS. bu6nuoreka [IOK
Ucnapenne https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y aenpHas Temiora bubnunoreka [IOK



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
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

Hap006p330BaHI/IH 1 KOHJACHCAIHH.
3aBHCHUMOCTh TEMIICPATYPbI KUIICHUA
oT aTMOC(bepHOFO JaBJICHUA

https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bozmyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJBbHOMW BIAXXKHOCTH BO3yXa"

bubnnorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3anay Ha onpenenenre
BJI&YKHOCTH BO3/yXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CrOpaHus

25

KIIJI TenmoBoro aBurartes.
TeroBele IBUTATEIH U 3aIIUTA
OKpY’Karollel cpeibl

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

26

3akoH COXPAHCHUS U ITPEBPAILLICHU A
OHCPIYH B TCIJIOBBIX ITPOIECCax

27

[ToaroroBka Kk KOHTPOIBHOM paboTe
o TeMme "TennoBnie ABICHUS.
H3MmeHeHne arperaTHbIX COCTOSTHHM
BemecTna"

bu6nmmorexka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo Teme
"TerioBEle saBieHuA. VI3MeHeHne
arperaTHbIX COCTOSIHUM BeniecTBa"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

3J'IeKTpI/ISaI_II/I$I TCII. I[Ba poaga
QJICKTPHUYCCKUX 3apsa10B

30

Ypoxk-uccienoBanue "IneKTpu3anus
TeJl UHAYKIUEH U IPU
COMPUKOCHOBEHUN"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmoaeiicTBue 3apsiKEHHBIX TEIT.

bubnnorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.

32 HanpsikeHHOCTB 371EKTPUYECKOTO bubnuorexa [LIOK
noist. [IpuHnmn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TMOJIeH
Hocurenu snexTpuueckux 3apsiaoB.

33 DnemeHTapHbI 3aps. CTpoeHue
aToMa

34 [IpoBOAHMKY U AUDIEKTPUKU. 3aKOH bubnuorexa [LIOK
COXPAaHEHUS JIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha npuMEHEHUE bubnnorexa [JOK
CBOWCTB 3JIEKTPHUYECKHUX 3apSA 0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKHI TOK, YCIIOBUS €T0

36 cymecI;BOBaHI/I;I. I/ICT(})]‘{HI/IKI/I bubmorexa LHOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUUYECKOTO TOKA

37 JIecTBUSI ANEKTPUYECKOTO TOKA brbsmorexa HOK

https://m.edsoo.ru/ff0a96b2

Ypok-uccnenosanue "JlerictBue

38 AIEKTPUUYECKOTO MO HA MPOBOAHUKH 1
U JUAJIEKTPUKHU"

39 DneKTpUYECKU TOK B MeTa/lIax, bu6mmoreka [IOK
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKTpruyecKasi 1eTb U €€ COCTaBHBIC
9acTu
Cuna Toxka. JlaboparopHas pabota
" but6mmoreka [JOK

41 V3mepeHue u peryaupoBaHue CHIIBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



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
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DIEKTPUUECKOE HATIPSKEHHE.
Boner™merp. JlaboparopHast paboTta

bubnuorexa [JOK

42 "U3mepenue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a%14
HanpspkeHus"

43 CornpoTuBiieHNE NPOBOJHUKA. bubmmoreka [JOK
VY ienpHOE CONPOTHUBIIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabota "3aBUCHUMOCTH

m 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [IOK
MPOBOJHUKA OT €T0 JJIUHBI, TUIOLIA N https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus: U MaTepuana"
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa Ji1s yyacTka bubmorexa LHOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlabopaTopHas paboTta
"HccnenqoBaHue 3aBUCUMOCTH CHIIBI

46 TOKa, UAYILIETO Yepe3 PE3UCTOP, OT 1 bubmorexa OK

https://m.edsoo.ru/ff0aa04e

CONPOTHUBIIEHUS PE3UCTOPA U
HaIpspKEeHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapallieIbHOE
COEIMHEHMS IPOBOJHUKOB
JlaGopatopnas pabora "IIpoBepka

48 [IpaBUJIA CJIIOKEHUS HANIPSHKEHUN IIPU 1 bu6mmoreka [IOK
[IOCIIE€A0BATEIBHOM COCAUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopatopnas padota "IIpoBepka

49 IIpaBUJjIa JJIs CUJIbI TOKA IIpU 1 bu6mmoreka [IOK

napajjicJIbHOM COCANHCHUUN
pe3uctopoB"

https://m.edsoo.ru/ff0aadle



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
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Pemenne 3aaa4 Ha IPUMCHCHUEC

bu6mmoteka [IOK

50 3akoHa OMa U1 pa3InyHoro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTa 1 MOIITHOCTBH AIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopuas padota "Omnpenenenue
52 a60TpI,1 u I;aomrrl)ocm JJIEK pI/I‘-IGCKOFO bubnnorexa [IOK
P " P https.//m.edsoo.ru/ff0ab3e0
TOKa
DEeKTpUYECKHUE [ENU U ITOTPEOUTEIN
53 DIIEKT pl/mecxoﬁ SHEPIUU B é)m bubmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanune
54 ITocTosTHHBIE MATHUTBL, KX
B3aUMOJIEIICTBHAE
55 Ypok-uccnenosanue "N3yuenue bubnnorexa [IOK
HOJIEW ITOCTOSHHBIX MAarHUuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoteka [IOK
56 3eMJIH1 1 ero 3HaYeHHE JJIs )KU3HH Ha
https://m.edsoo.ru/ff0acOba
Bemie
[ToaroroBka Kk KOHTPOIBHOM paboTe
0 TemMe "DIIEKTPUYECKHUE 3apsbl.
57 3apsKeHHBIE TEIA U UX Bubmorexa IIOK
P o " https://m.edsoo.ru/ff0abd2c
B3aumoaencTeus. [1oCTOSHHBIN
AJIEKTPUYECKUN TOK"
KonTponbHas pabota o teme
"DHIEKTPUUECKHE 3apSIIbI.
P P bubmuorexa [JOK
58 3apshKeHHBIC Tella U UX

B3auMoaercTBU. I[IocTOSTHHEIN
anektprueckuii Tok" / Beepoccuiickast

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
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poBepoyHas paboTa

59

PesepBHeIit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
anekTpuueckuii Tok" / Beepoccuniickas
poBepoyHas paboTa

bub6mmoteka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT Opcrena. MarauTHoe noje
JIEKTPUUYECKOr0 TOKa MaruuTHoe
10JI€ KaTyIIKU C TOKOM

bu6mmoreka IIOK
https://m.edsoo.ru/ff0acld2

61

[TpumMeHeHne HIeKTPOMarHuTOB B
TexHuke. JJaboparopnas padora
"N3yuyenue neicTBUs MArHUTHOTO
TIOJIs1 Ha MPOBOJAHHUK C TOKOM"

0.5

bubnnorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOIBUTATENb TOCTOSTHHOTO
Toka. Mcrons3oBanue
JIEKTPOBUraTeNeil B TEXHUUECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBaHue u n3ydyeHue
paboThI AnekTpoaBuraTesns”

bu6nmoteka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbrTer @apanest. 3akoH
AJIEKTPOMArHUTHON UHTYKITHH.
[IpaBuno Jlenua

64

Onektporereparop. Crocoos
TTOJTYYCHUS DJICKTPHISCKON YIHEPTHH.
DJIEKTPOCTAaHIIMM Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEepruu

65

[ToaroroBka K KOHTPOIBHOM paboTe
110 TeMe "DIIEKTPUUECKHE U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MarHUTHBIE IBJIeHUS"

KonTponbnas pabota no teme

66 "DIeKTpUYeCcKre U MarHUTHBIE 1 bubmmorexa [IOK
P " https://m.edsoo.ru/ff0acb14

SIBJICHUSI
PesepeHblii ypok. Pabota ¢ Tekctamu bubnuorexa [IOK

67 1
o teme "TernoBele ABiIeHUS" https://m.edsoo.ru/ffOacc5e

68 PesepBHblii ypok. Pabota ¢ TekcTamu 1
1o Teme "MarHuTHsbIe sIBJICHUS"

BIIEE KOJIMYECTBO YACOB I1
ObII] OJ1 CTBOYACOBIIO 68 145

[TPOI'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

Kosmn4yecTBo 9acoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kourpoabnbie | IlpakTunyeckue
n/n Bcero H3yuyeHHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl

1 MexaHuyeckoe JBUKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBHOCTh 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE npsIMONTMHEITHOE 1 bubnuorexa [JOK
IIBIOKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIMHENHOE

4 nekenue. CpenHsisi ¥ MTHOBEHHAS 1
CKOpPOCTb

5 [IpsimonuHEitHOE paBHOYCKOPEHHOE 1 bubnuoreka LIOK
IBIKEHUE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JABUKECHUSI. 1
I'padux ckopoct
JlabopaTtopHas padota "Onpenenenue

7 YCKOpEHHUSI TeNa Mpu 1 1 bubnmnoreka [IOK
PaBHOYCKOPEHHOM JBHKEHUU 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TI0CKOCTH"

8 CBoOomHoe nanenue Tten. OmbITH 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bub6numoreka [IOK

okpykHocTH. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpamienus. Jlunelinas u yrioBas

CKOpPOCTH
10 LleHTpOoCTpEeMHUTENTLHOE YCKOPEHUE
1 IIepBbiit 3akoH HeroTona. BekTop bubnumoreka LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubnmoreka [IOK
12 .
PaBHozelicTByIOIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bu6nuoreka [IOK
Cyneprniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4y Ha npuMeHeHue bubnuotexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ffO0aeb6c
bu6mmoteka [IOK
15 Cua ynpyroctu. 3axo T'yka https://m.edsoo.ru/ffOaeca2
16 Pemenue 3anau no reme «Cuna
YIIPYTOCTH»
17 JlabopaTopHas pabota «OnpenenecHue bubnmnoreka [IOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ffOaee28
bu6nmmoreka [IOK
18 Chia TpeHus https://m.edsoo.ru/ff0af738
19 Pemenue 3amad mo teme «Cuna bu6nmuoreka [IOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlabopaTtopHas padota "Onpenenenue bubnmnoreka [JOK
20 "
KO3 pHUIHEHTa TPEHUS CKOIBKEHUS https://m.edsoo.ru/ffOaf8be
P "3
| o e o e
" YHpYrocth. https://m.edsoo.ru/ff0afb8e
TpeHus
29 Cuna TSKEeCTH U 3aKOH BCEMHPHOTO bubmuoteka [IOK

TATOTEHUs. Y CKOpEHUE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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
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https://m.edsoo.ru/ff0af044

MMaJCHUS

Ypok-koudepenus "J{BrkeHue TeI

23 BOKPYT T'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). I'anaktukn”
Pemenue 3ama4 mo teme "Cuita
24 TSXKECTH U 3aKOH BCEMHUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
[IepBas kocMu4ecKas CKOPOCTb. bubnuoreka LIOK
25
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepuaIbHON TOUKH.
AOGCOIFOTHO TBEPIOE TEIIO.
26 PaBHOBecHE ép Oro TeJa ¢ bubamorexa HOK
BHOBECHC TB TO TeI
. P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOM OChIO BpaICHUS.
MowmeHT cuinbl. LleHTp TsokecTu
PaBHOBECHE MaTeprabHON TOYKH.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpIOTO TENA C©
3aKpEIUIEHHOW OCBIO BPALLEHHUS.
MowmenT cuinsl. LlenTp TsokecTu
28 Pemenue 3anay no reme "MomeHT bu6mmoreka [IOK
cunsl. LleHTp TsKECTH" https://m.edsoo.ru/ffob02b4
IToaroTroBka K KOHTPOJILHOH padoOTe 110
29 eme "Mexannuec Ee ep e bubmmorexa [IOK
TeM XaHUYECKOE IBIKCHUE.
. "H https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbras padoTa 1mo reme
%0 e I; . f)’e - Bu6morexa LIOK
XaHUYECKOE IBIKCHUE.
. A " https://m.edsoo.ru/ffOb06ec
BsaumonelicTBue Ten
31 Nmmynse Tena. Ummynbe cuitbl. 3aKoH bubmuoteka [IOK



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

COXPAHEHHUS UMITYJIbCa. YIIPYroe U
HEYIPYroe B3auMOJCICTBHE

https://m.edsoo.ru/ff0b07fa

Pemrenue 3amay mo teme "3akoH

Bu6muoreka [JOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubmuorexa [JOK
34 Mexannyeckas paboTa U MOIITHOCTb https://m.e dsoc{_.[ru ———
35 PaboTa cujIbl TSKECTH, CHITBI bubmuorexa [JOK
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ffob0db8
Jlaboparopnas paborta «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAIILHOM MMOBEPXHOCTH
37 CBsi3b 5HEpruu U pabOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubnmnoreka [IOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ffob0c32
39 3aKOH COXpAaHEHUS SHEPTUU B
MEXaHUKe
40 JlabopaTtopHas paboTta «3ydenne bubnmnoreka [JOK
3aKOHA COXPAHEHHUS YIHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebaTenbHOE NBHKEHHE U €TI0 bu6mmoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bu6nmuoreka [IOK
Brinyxennsie kosiebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuuecKuii U py>KUHHBIN

MassTHUKHA



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

44

Ypoxk-uccienoBanue «3aBUCUMOCTh
repuo/1a KoJieOaHu OT )KECTKOCTH
MIPY>KUHBI U MACCHI TPy3a

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

45

[IpeBparieHre SHEPTUH TPU
MEXAaHUUYECKUX KOJIEOAHUIX

46

Jlaboparopnas padborta «OnpeneneHue
9acTOTHI U TIeproJIa KoJIeOaHmi
IMPYXUHHOI'O MasgTHUKA»

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

47

Jlaboparopuas pabora «IIpoBepka
HE3aBHCHUMOCTH MEPUO/Ia KOICOaHUi
rpys3a, IOABELIEHHOI0 K HUTH, OT
MacChl Tpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCcKuX BOJH. [IponosbHbIe 1
MOTEPEYHBIE BOJTHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TeEJIE.
CeiicMuueckye BOJIHBI"

50

3Byk. PacipocTpanenue u oTpaxeHue
3ByKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC

53

Ypok-koHpepeHus "Y1bTpa3Byk U
nH(]pa3BYK B MPUPOJIC U TEXHUKE"

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

54

[ToaroroBka k KOHTPOJIBHOU pabOTE IO

bub6mmoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

Teme "3aKOHbI COXPaHECHMUSI.
Mexanuyeckue KoseOaHus ¥ BOJHBI"

https://m.edsoo.ru/ff0b25f0

KonTponbnas pabora no teme

95 "3akoHbI cOXpaHeHUs. MeXxaHnuecKue
Kose0aHusl ¥ BOJHBI"
56 DNeKTPOMarHuTHOE IoJIe. bubnuoreka [IOK
DIEeKTpOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa 3J1€EKTPOMarHUTHBIX BOJIH
Ypok-koupepenmus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb3oBanue 371eKTpOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsI3H"
VYpok-uccnenosanue "M3yuenue
N bubmuorexa [JOK
59 CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C
\ https://m.edsoo.ru/ffOb2c6c
MTOMOIIBI0 MOOUIIFHOTO TenedoHa
Pemenue 3apau Ha onpeneneHue
60 9aCTOTHI M JITTMHBI DJIEKTPOMAarHUTHOM
BOJTHBI
DneKTpOMarHuTHas IPUPOJia CBETA.
61 CxkopocTts cBeTa. BoiHOBBIE CBOKCTBA bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceta. [IpsmonnHeiiHoe
62 acTIpOCTpaHEHHUE CBeTa. 3aTMEHUS bubmmorexa [IOK
pacnpocip ' https://m.edsoo.ru/ff0b3658
ComHia u JIyHsl
3aKoH OTpa)keHUs CBeTa. 3epKara.
bu6mmoreka [IOK
63 Pemienue 3a1au Ha IpUMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenomnenue cBera. 3aKoH bubmuoreka [IOK



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
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IIpECIOMIICHUS CBETA

https://m.edsoo.ru/ff0b3aea

[TosniHOE BHyTpeHHEE OTpaKEHUE CBETA.

bubmuoteka [IOK
65 Hcnonb30BaHue MOJIHOTO BHYTPEHHETO https://m.e dsoouru p—
OTpPaXXE€HUS B ONTUYECKUX CBETOBOAAX — :
Jlaboparopuas pabora "VccnenoBanue
66 3aBUCHMOCTH YTJIa TIPEJIOMIICHUS
CBETOBOTO JIy4a OT yrJia maJieHus Ha
rpanumie "Bo3nyx-crexiao""
Ypok-koHpepernus "Vicnons3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPaXKEHHUSI:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3b"
bubmuorexa [JOK
68 JInnzel. OnTuyeckas cuia JIUH3bI
https://m.edsoo.ru/ffOb3f2c
bu6mmorexa [IOK
69 [TocTpoeHre N300paKCHHIA B JIMH3AX
P p https://m.edsoo.ru/ffOb444a
JlaGopatopHnas pabora "Onpeznenenue
. b K
70 (OKYCHOT'O PACCTOSHUS M ONTUYECKON nommorexa [10
A p— https://m.edsoo.ru/ffob4206
71 VYpok-koupepennus "Onrtuueckne bubnuoteka [IOK
JIUH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bubnnoreka [HOK
72 ['ma3 kak onTryeckas cucrema. 3peHue nosmotexa I
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenus "JlepexTs
3penus. Kak coxpanuts 3peHue"
Pasnoxxenue 6enoro cBera B CIIEKT.
74 Omneitel HetoTona. Crnoxxenue bubnmnoreka [IOK

CIICKTPAJILHBIX IIBETOB. I[I/ICHepCI/I}I
CBCTa

https://m.edsoo.ru/ff0c0f4c
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JlaGopaTopHas padota "OTBITHI 11O
pa3IoKEeHUIo OEI0ro CBETa B CIIEKTP U

bu6mmoreka [IOK

75
BOCHPHATHIO [IBETA NPEAMETOB TIpH HX https://m.edsoo.ru/ffOcOe2a
HaOJIIOACHNH Yepe3 [BETOBbIC
buabTpel"
Ypok-nipakTukym "BosHOBbIE
76 CBOICTBA CBETa: IUCIIEPCHS,
uHTepdepeHus u audpaxuus"
77 OmnsiTel Pezepdopaa u nnanerapHas bubnuorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
Hcnyckanue v IOTJIONIEHUE CBETa
. bubnuorexa [JOK
79 atomoM. KBauTbl. JInneiyaTeie
https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypoxk-nipaktukym "Habnronenue bubnuoteka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BUJIBI brbmmorexa LOK
a a https://m.edsoo.ru/ff0c1672
82 Crpoenue aromHoro aapa. Hykinonnas bubnmnoreka [IOK
MOJEND https://m.edsoo.ru/ffOc18ac
PannoakTuBHBIE IPEBPALLECHNUS. bubnnoreka [HOK
83
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemrenue 3agad mo treme: bu6mmoreka [IOK
"PaguoakTuBHBIE IpEBpaLLIEHUS " https://m.edsoo.ru/ffOclb4da
85 [Tepwon morypacmaa
VYpok-koHpepenuus "PaanoakTuBHbIE
P Gepenu 8 bubmuorexa [JOK
86 W3JIYYCHHS B IPUPOJE, MEAUITUHE,

TeXHUKE"

https://m.edsoo.ru/ff0c2126
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87

SnepHble peakunu. 3aKOHbI
COXpaHEHHs 3apsJ0BOTO U MacCOBOTO
YHCeNn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBsI3M aTOMHBIX siaep. CBsA3b
MacChl U YHEPTUu

Bu6muoreka [JOK
https://m.edsoo.ru/ff0cld7a

89

Pemwenue 3a1a4 o reme "Snepunie
peakiuun"

90

Peakuuu cunTes3a u neneHusd saep.
Uctounuku sHepruu ConHIa v 3BE37]

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-konpepenuus "Anepuas
sHepreTHka. JleicTBus
PaZMOaKTUBHBIX U3JIYYCHUN HA )KUBbBIE
Opranu3mbl"

92

IToaroToBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "DJIEKTPOMAarHUTHOE TIOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanToBsie sBeHus"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbnas paborta o teme
"DIeKTPOMarHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJIHBI.
KBanrtoBsie siBineHus"

94

IToBTOpenue, o0o0IIEHNE.
JlaGopaTopHbie paboThI IO KYypCy
"Bzaumopericteue ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

IToBTropenue, o6o0menue. Pemenue
PACUCTHBIX U KAUCCTBCHHBIX 3a/1a4 110
teme "TemnoBsie npouecch”

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 0600meHue. Pemenue

bub6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
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pacyYeTHBIX M KaUeCTBEHHBIX 3a/1a4 110
teme "KII/] TerioBeIx aBUrarenci"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenue

bu6mmoreka [IOK
97 pacUeTHBIX U KAYECTBEHHBIX 337124 110 1
" " https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHoBOK
[ToBTOpenue, obo0mIeHNE.
98 JIaboparopHbie pabOTHI IO KypC 1 1 bubmorexa [TOK
" PATOPHKIEP " ypey https.//m.edsoo.ru/ff0c2¢c52
CBeTOoBbIC SBIICHUS
IToBTOpenue, 0000meHue. Padbora ¢
P ?I bu6mmoteka [IOK
99 TEKCTaMH 10 TeMe ""3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOopenue, o606menue. Pabora c
100 TekcTamu 1o Teme "Konebanus u 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
IToBTOpenue, o6o0menne. Pabora ¢
101 TGKCTaI;[I/I 10 TeME 'ngeTOBBIe 1 brbmmorexa [OK
" https://m.edsoo.ru/ff0c3044
SIBIICHHSI
[ToBTOpenue, o0o0menue. Pabora c
102 TekcTtamu 1o TeMe "KBanToBas u 1
anepHas gpusmnka"
OBIIEE KOJIMYECTBO HACOB I1O 102 97

[TPOI'PAMME
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOH OBPA30BATEJBHOM ITIPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
MPoBePSIEeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
oOpa3oBaTeJbHOMH MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIb30BAaTh NU3YUYCHHBIC ITOHATHUSA

1.2

pas3imuaTth ABJICHHUA IIO OIIMCAHHUIO HX XaPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINX JAHHOC (1)I/I3I/I‘ICCKO€ SABJICHHUC

13

pacro3HaBaTh TPOSIBIICHUE M3YYCHHBIX (PH3MUYECKUX SIBICHUH B
OKpPY)KaIoIllEM MHUpE, B TOM 4HCIe (U3NYECKUE SBJICHUS B MPHUPOAE,
IIPU 3TOM IE€PEBOAUTH NPAKTUYECKYIO 33Jauy B y4eOHYI0, BBLIEIATH

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKH ) (PU3NIECCKUX SBICHUMA

14

ONUCHIBaTh H3YyYEHHBIE CBOWCTBA Tel U (DU3MUYECKHE SIBJICHUS,
UCHONb3ysd (U3UYECKHE BEIMYMHBI, MPU ONUCAHUM IPABUIBHO
TpPakTOBaTh (U3UYECKUH CMBICI HCIOJIb3YEMbIX BEIMYMH, HX
0003HaYCHMS U €AUHUIIBI (PU3NYECKUX BEITMYUH, HAXOJUTh (OPMYIIBI,
CBA3BIBAIOLIME JAHHYI0 (U3WYECKYI0 BEIMYMHY C JIPYTHMMH
BEIMYMHAMHU, CTPOMTHh TIpaUKH  M3YyYEHHBIX  3aBHCHUMOCTEN

(bU3UYECKUX BEIIUYUH

15

XapaKTCPU30BaATh CBOMCTBaA TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUA U IPOLICCCHI,
HCIIOJIB3YA H3Y4YCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIIOBECHYIO
q)OpMYJII/IpOBKy 3aKOHa W  3allMCbiBaTb €ro MareéMaTH4YCCKOC

BBIPAXXCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA TeNl, B TOM
4yhcllie MU B KOHTEKCTE€ CUTyallUd NPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh TNPUUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHHe M3 1 — 2 Jormyeckux ImaroB ¢ omopod Ha 1 — 2
M3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SBJICHUM, PU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemats pacy€rHble 3a1aydl B 1 — 2 nelcTBUS, UCMONIb3Ys 3aKOHBI U




(bopMyIibl, CBS3bIBAIONINE (PU3NYECKHAE BETUUMHBI: HA OCHOBE aHAIN3a
YCIOBUSL 3aJaud  3alUCBIBaTh KPAaTKOe YCJIOBHE, IIOJCTaBIIATH
¢busnveckre BeTUIUHBI B (POPMYIIBI M TPOBOJIUTH PACUETHI, HAXOIUTh
CIpaBOYHbBIE JJaHHBIE, HEOOXOAUMBIE AJIS PELICHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUIHOCTD MOTYYCHHON (PU3NICCKON BEITMIMHBI

1.8

pacrno3HaBaTh NpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh IMPH I[OMOIIU
(u3MYeCKUX METOAOB, B OMNHCAHMU HCCIIEIOBAaHUS  BBIICISTH
MPOBEPAEMOE MPEAIIOI0KEHUE (rumoresy), pas3nuyarb u
HWHTEPIPETUPOBATh MOJyYEHHBIH pe3yibTaT, HAaXOIUTh OIIWOKU B

XO0J¢€ OIIbITa, A€JaTh BbIBOALI 110 €T0 pE3yjibTaTaM

19

MPOBOAUTH OMBITHI MO HAOMIOACHUIO (DU3HUECKUX SBICHUH WU
¢uznueckux  CBOMCTB  Tel:  (QOpMYyIMpOBaTh  MPOBEpSEMBIC
MPENAINOJIOKEHNs, coOupaTb  YCTAHOBKY U3  IPEAJIOKEHHOIO

O60py,[[OBaHI/I$I, 3aIIMChbIBaTh X0 OIIbITa U Q)OpMYHHpOBaTL BBIBOJBI

1.10

BBIIIOJIHATh MPSMbIE U3MEPEHUSI C HCIIOJIb30BAHUEM aHAJIOTOBBIX U
nU(GpPOBBIX MPUOOPOB, 3aMKCHIBATH TOKAa3aHUS MPUOOPOB C y4ETOM

3a/ITaHHOW a0COJIIOTHOM MOTPEIIHOCTH N3MEPCHHM

111

MPOBOAUTH  HUCCIIEOBAaHME 3aBHUCHUMOCTH  OJHOM  (usnueckoi
BEJIMYUHBI OT JIPYrOM C HCIOJIb30BAHUEM NPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YE€OHOTO MCCIEIOBaHUS, COOMpPATh
YCTAHOBKY M BBIIIOJIHATh U3MEPEHUS, CIEAYS IPEAI0KEHHOMY IIaHY,
(buKcupoBaTh PpPe3yNbTaThl IMOJYYEHHOH 3aBUCUMOCTH (PU3NYECKHUX
BEJIMYMH B BUJIE MTPEITIOKEHHBIX TaOIHUI] U TPapUKOB, I€TIaTh BBIBOIbI

10 pe3yJibTaTaM HCCieI0BaHUs

112

NIpOBOAUTL KOCBCHHBIC H3MCPCHUA (I)I/I3I/I‘IGCKI/IX BCJIIMYHMH, CJICAYA
npezmoxceHHoﬁ HHCTPYKIUU: IIPU BBINIOJIHCHUU I/I3MepeHI/II>'I C06I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYUCIIATH 3HAUCHHUC HCKOMOI1

BCJIMYHUHBI

1.13

coOimoaTh MpaBWja TEXHUKH Oe3omacHOCTH Tipu  pabore ¢

1ab0paTopHBIM 000pyIO0BaHHEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPHUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTepU30BaTb IIPUHLHUIBI JEHUCTBUS HU3YyYEHHBIX
MpuUOOPOB M TEXHUYECKUX YCTPOMCTB C IMOMOUIBIO HX ONHUCAHMS,
UCTOJB3ys 3HAHUA O CBOWCTBaX (PU3MUECKUX  SBICHUA W

HE0O0X0UMBbIC (PU3NUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTL TPHUMEPHl (HAXOAUTh HWH(OpPMAIMIO O TpUMepax)
MPAKTUYECKOTO UCIOIb30BaHUS (DU3UYCCKUX 3HAHUI B MTOBCEIHEBHOM
KU3HU i oOecriedeHHuss O€30MacHOCTH TMPU  OOpaleHHH ¢
npuOOpaMH U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3I0POBbS U

COOJIIO/ICHHSI HOPM 3KOJIOTHUECKOTO TTOBEJICHHUS B OKPYXKAIOIIEH cpefie

1.16

OCYILECTBISATH OTOOP MCTOUYHUKOB MHbopManuu B cetu MHTepHET B
COOTBETCTBUHM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCS 3HAHUM W MYTEM CpPAaBHEHUS Pa3JIMYHBIX HCTOYHUKOB
BBIICTISAITE MH(OPMAIINIO, KOTOpas SBJSETCS MPOTUBOPEYUBON WM

MOXET OBITh HEIOCTOBEPHOM

1.17

HCII0JIb30BaTh npu BBIITOJIHCHUH y4eOHBIX 3a/1aHu
HAyYHOTIOMYJISAPHYIO  JIUTEpaTypy  (PU3UYECKOTO  COAEpIKAHMS,
CIpaBOYHbIE MaTepualbl, pecypchl cetu MHTepHeT, BIaaeTh
npuéMaMy KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHusi HHPpOpMaTUU

13 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKUE NMUCbMEHHbIE U YCTHbBIE COOOLICHMUS
Ha OCHOBe 2 — 3 HCTOYHMKOB MH(pOpMauu (U3NIECKOro
CoJiep’KaHus, B TOM 4YHcJIe MyOJUYHO JIeNaTh KpaTKUe COOOIIEHHUS O
pe3yabTaTax NPOEKTOB WIM Y4eOHBIX MCCIEOBAaHUN, HpU 3TOM
IPAMOTHO MCIOJIb30BaTh M3Y4YECHHBIM IOHATUMHBIN amnmapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYINICHUC Hpe3eHTaI.[HeI>i

1.19

IIPY BBINIOJHEHUH Y4E€OHBIX NMPOEKTOB U MCCIEAOBAHUN pacHpesesTh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33JauaMH,
CIIEIUTHh 32 BBINOJIHEHHEM IUIAHA JIEWCTBHM, aJEKBATHO OLICHUBATH
COOCTBEHHBIH BKJIAJ B JIEATENBHOCTh TIPYMIbI, BBICTPAUBAThH

KOMMYHHKAaTHUBHOC BSaHMO}IeﬁCTBHe, YUYUTBIBasA MHEHHE

OKPYKAFOIITIX

8 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI IPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHusl

11

HUCIIOJB30BAaTh IIOHATHUA

1.2

pas3iiniaTth SABJICHUA MO OMNHUCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX JaHHOE GU3NYECKOE SBICHUE

13

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SBICHUN B
OKpY)XalollleM MHUpe, B TOM 4Hclie (U3NYECKUE SBICHUS B MPHUPOJE,
IIPU 3TOM IEPEBOAUTH MPAKTUUECKYIO 337auy B y4eOHYIO, BBLICIATH

CYLIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3UUYECKUX SBJICHUN

14

OIMCHIBATH HW3y4YCHHBIC CBOMCTBA Tel M (HU3MYECKUE SIBICHHUS,
UCTONB3ysd (U3UYECKHE BEIMYUHBI, IPU OINUCAHUU MPABUIBHO
TPAaKTOBaTh  (U3UYECKHH  CMBICT  HCIOJIB3yEeMBIX  BEJIMYUH,
0003HAYCHHS M €AUHUIIBI (PU3UYECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYMHY C  JIPYTUMH
BEIMYMHAMHU, CTPOMTHh TpauKu  W3YyYCHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCIIMYHH

15

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SIBICHUS WU TMPOIIECCHI,
HCIOJIb3ysl H3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTb CJIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHAa ¥ 3alUCBhIBaTh €r0  MaTeMaTHYECKOe

BbIPAKCHUEC

1.6

OOBSICHATH (PM3NYECKHE MPOIECCHl M CBOICTBA TEIN, B TOM YHCJIE H B
KOHTEKCTE CHUTyallud IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITh IPUUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BbsCHEHUE U3 |
— 2 JOrMYecKHX MIaroB ¢ mMoMmolpl0 1 — 2 n3ydeHHBIX CBOMCTBa

(I)I/I3I/ILIGCKI/IX HBJ'IeHPIfI, (bI/I3I/I‘leCKI/IX 3aKOHa WJIN 3aKOHOMCPHOCTHU

1.7

pemare pacy€THbIE 3a4auu B 2 — 3 NEHCTBUS, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBs3bIBaONINE (PU3NUECKHE BETMUMHBI: HA OCHOBE aHaINU3a
YCJIIOBHUS 3a/1a4M 3alIUCBIBATh KPATKOE YCIOBUE, BBIABIIATH HEAOCTATOK
JAHHBIX JUI peLIeHHus 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXouMBbIe JUIsl €€ pelieHus], MPOBOJIUTh PacyéThl U CpPaBHUBATh
MOJy4YeHHOE 3HaueHHe (PU3UYECKOM BEIWYMHBI C HW3BECTHBIMHU

JaHHbIMH

18

pacnio3HaBaTb HpOGHeMBI, KOTOPBIC MOXHO PpCHIUTH IIPpHU IMOMOIIN
(1)I/I3I/I‘ICCKI/IX MCTOHOB, UCIIOJIB3YS OIMMCAHUC UCCIICAOBAHNS, BBIACIIATD
MMPOBEPACMOC TMPEATIOJIOKECHNUEC, OLUCHHUBATL IMPABUJIBHOCTL IIOPSAIKA

MMPOBCACHUA UCCIICIOBAHUS, NCIATh BEIBOABI

1.9

IIPOBOAUTE OIIBITBHI I10 Ha6J'IIO}IeHI/IIO (1)PI31/I‘-IGCKI/IX SIBJICHUU WINA
(¢u3nuecknx  CBOMCTB  Tel:  (OPMYJIHMpPOBAaTh  IPOBEPSiEMBbIC

NPEANONIOKEHUS,,  cOOMpaTh  yCTAaHOBKY W3  NPEIUIOKEHHOTO




000pyIOBaHus, OMUCKHIBATH X0/ OIbITa U (OPMYITUPOBATH BHIBOBI

1.10

BBIIIOJIHATE IIPAMBIC HU3MEPCHHA C HCIIOJB30BAHHEM aHAJIOTOBBIX
HpI/I60p0B 1 JaTYHUKOB (bmﬂqecxnx BCJIIMYMH, CPAaBHUBATh PE3YJIBTATHI

M3MEpeHu ¢ yu€ToM 3aJaHHOU a0COTIOTHOM MOTPEITHOCTH

111

MPOBOJIUTh  KCCJICIOBAHWE  3aBHCUMOCTH  OJHOW  (DU3HYECKOH
BEJIMYUHBI OT JIPYTOH C WCIOJB30BAHUEM TMPSAMBIX H3MEPEHUH:
IUIAHUPOBATh HUCCIICIOBAHWE, COOMPATh YCTAHOBKY W BBINOJHSTH
WU3MEpEHUs, clenys MpeUIOKCHHOMY  IUIaHy, (uKcHpoBaTh
pe3yNIbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TAONHIl U TPadHKOB,

ACJIaTh BbIBOJBI I10 PE3YyJIbTaTaM UCCIICAOBAHU

112

MPOBOJIUTh  KOCBEHHBIE  M3MEPEHHS  (U3NYECKUX  BEIUYMH:
TUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
cienys NpeUIOKEHHOW MHCTPYKLIMHM, M BBIUUCIATH 3HA4YECHUE

BCIIMYUHBI

1.13

cOONIOIaTh ~ MpaBWJIa TEXHWKH OE€30MaCHOCTH TIpu  paboTe ¢

1a00paToOpHBIM 000pyI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX NIpUOOpPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX ONUCAHUSA, HCIOJb3Ys
3HaHUS O CBOMCTBax (PU3MUECKUX SBJICHUH M HEOOXOJUMBbIE

(u3nyecKre 3aKOHOMEPHOCTU

1.15

pacnio3HaBaTh IPOCTHIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pH o CXeMaM MU CXEMATUYHBIM PUCYHKaM, COCTABJISATb CXCMBbI
QJICKTPHUYCCKUX Iemeit ¢ MOCJICAOBATCIIBHBIM W MAapalJICJIbHBIM
COCOAMHCHUCM  JJICMCHTOB, pa3jindad YCJIOBHBIC 0003HaUCHHS

3JIEMEHTOB JJIEKTPUYECKUX LEeTen

1.16

MPUBOJUTL TpUMEpHl (HAXOAUTH WHQPOPMAIUIO O TPUMEPAX)
MPAKTUYECKOTO MCIOIh30BaHUs (PU3UMUYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM I OOecrnedeHus: Oe30MacHOCTH TpH  OOpalieHun ¢
MpuOOpaMu U TEXHHUYECKUMHU YCTPONCTBAMH, COXPAaHEHUS 3/I0POBBS U

COOJIOICHHSI HOPM DKOJIOTUYECKOTO MOBEACHUS B OKpYKaloIlel cpeze

1.17

OCYHICCTBIIATDL IMOUCK I/IH(I)OpMaI_II/II/I (bI/I3I/I‘lCCKOFO COJACPpKaHUA B CCTU
I/IHTepHCT, Ha OCHOBC HMCIOIIUXCH 3HAHUH H HYTéM CpaBHCHHA
JOITIOJIHUTCIIBHBIX HWCTOYHUKOB BBIACIATH I/IH(i)OpMaHI/IIO, KOTOpas

SBIISICTCS IPOTUBOPEYMBOMN HITH MOKET OBITh HEJOCTOBEPHOM

1.18

UCNOJb30BaTh IPHU  BBIMOJIHEHUM Y4YEOHBIX 3aJaHUM  Hay4dyHO-




MOMYJISIPHYIO JIUTEpaTypy (pU3Mdeckoro cojaepiaHus, CIpPaBOYHBIE
MaTtepuaibl, pecypchl cetd MHTepHeT; BiameTh NpuUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(POpPMAIIUN U3 OJHOMH

3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M KPATKUE YCTHBIC COOOIICHHUS,
0000mmas uHGOpPMAIMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UUECKOTO
COIep)KaHUs, B TOM 4YHCJIC IMYyOJIMYHO MPEACTABIATh PE3yIbTAThI
MPOSKTHOM WJIM HCCJCIOBATEIbCKON JESTCIBHOCTH, TPUH 3TOM
IPaMOTHO KCITIOJIb30BaTh H3YYCHHBIH MOHATHUHBIA ammapar Kypca

(GU3MKH, COMPOBOXKIATH BEICTYIICHHE TIPE3CHTAIHEH

1.20

IIpU BBITOJIHCHHUHU y‘le6HLIX IIPOCKTOB H I/ICCJ'ICI[OBaHI/Iﬁ (I)I/ISI/I‘IeCKI/IX
IIponueCCOB PacCIpeaACIATb 0053aHHOCTH B Irpyniie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU  3aJJadyaMH, CJICIHUTb 3a BBIIIOJHCHHUCM IIJIaHa
,ZLCP'ICTBHI‘;I u KOPPCKTHPOBATH €ro, aICKBATHO OLICHNBAThb
COOCTBEHHBIN BKJIad B  JACATCIBbHOCTb TIPYIIIbI, BBICTPAUBATH
KOMMYHHKATHBHOC B38.PIMO,Z[€I>1CTBPI€, IIPOABJIAA T'OTOBHOCTb

paspeniatb KOHPIUKTHI

9 KJIACC

Kon
MPOBEPIEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111ero 00pa3oBaHusl

11

HCIIOJIb30BATh U3YYCHHBIC ITOHATHA

1.2

pasiiiaTth ABJICHHUA MO ONMCAHWIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, ACMOHCTPHUPYIOIINX JaHHOC (1)I/ISI/II-I€CKO€ SIBJICHHUC

13

pacro3HaBaTh MpPOSBIEHUE W3YYEHHBIX (U3MUYECKUX SBJICHUH B
OKpY’KalollleM MHUpe, B TOM 4Hclie (U3NYECKUE SBJICHUS B MPHUPOJE,
IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33]auy B y4eOHYI0, BBIIENIAThH

CYLIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3UUYECKUX SBJICHUN

14

ONMCHIBATh HM3YyYEHHBIC CBOWCTBA Tl MW (DU3UYECKHE SIBIICHUS,
UCHOJNb3ysd (U3NYECKHE BEIMYUHBI, IMPU OINUCAHUU MPABUIBHO
TpakTOBaTh  (DU3WYECKWIA  CMBICT  HWCHOJB3YEeMBIX  BEIUYHH,
0003HAYCHHS U CIUHHILIBI (PU3UUYECKUX BETUYMH, HAXOIUTH (OPMYJIBL,

CBA3BIBAIOIIME JIAHHYIO (PU3MYECKYI0 BEJIUYHUHY C JIpYTUMHU




BEeIMYMHAMH,  CTPOUTH  TIpadUKU  U3YYEHHBIX  3aBUCUMOCTEH

(1)I/ISI/I‘I€CKI/IX BCIIMYHH

15

XapaKTCPU30BaTh CBOMCTBa TCI, (bHSI/I‘-IeCKI/Ie SIBJICHUS W IIPOLICCCHI,
HCIIOJIB3YA HU3Y4YCHHBIC 3aKOHBI, IIPpU 3TOM JaBaTb CJIIOBCCHYIO
(bOpMyanOBKy 3aKOHa W  3allrMCbhiBaTb €ro MareéMaTH4CCKOC

BbIpa)KEHUE

1.6

OOBSICHATH (PM3NYECKHE MPOIECChl U CBOICTBA TEJN, B TOM YHCIE U B
KOHTEKCTE€ CUTYallMii MPaKTHKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISBIISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2
— 3 JIOrMYecKHX MIaroB ¢ TOMOIIbI0 2 — 3 H3YYEHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBJIGHI/Iﬁ, (I)I/I?»I/I‘ICCKI/IX 3daKOHa UJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHbIE 3agaudl (ONMMpAIOIIMEcss Ha cucTeMy u3 2 — 3
YpaBHEHMI), HCHOJb3ysd 3aKOHbl M  (OPMYINbI, CBSA3bIBAIOIINE
¢usnueckue BEJMYMHBI HAa OCHOBE aHalM3a YCIOBUS 33/a4d
3allMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HENOCTAIOIIME  WIIU
M30BITOYHBIC JaHHBIC, BEIOMPATH 3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIE
JUISL PEUICHMs], NPOBOJUTH Pacd€Tbl M OLCHMBATh PEAIMCTUYHOCTH

MIOJIyYE€HHOT0 3Ha4€HUsI PU3NYECKON BETMUUHBI

18

pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh IMPH MOMOILU
(U3NYECKUX METO/I0B, UCIOJIb3Ys OMMCAHUE MCCIIeI0OBAHNUS, BBIICIATh
MIPOBEPSIEMOE TMPEIIOIOKEHUE, OLICHUBATH IPABUIBHOCTh IOPsIKA
MIPOBEACHUS MWCCIIEOBAaHUsA, JElaTb BBIBOABI, WHTEPIPETUPOBATH

pe3yabTaThl HAOIOICHUH U OTIHITOB

19

MPOBOAUTH OMBITHl 1O HAOMIOACHUI0 (U3NYECKUX SBICHUA WIH
(u3MYECKHUX CBOWCTB TEJ: CaMOCTOSTEIbHO COOMpPAaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMBITA M €ro

pe3ynbTaThl, GOpMYyIUPOBATH BBIBOBI

1.10

MPOBOAUTh TNPU HEOOXOJMMOCTH CEpHUI0 MPSAMBIX H3MEpPEHUH,
OTpesieNisisi CpelHee 3HAuYeHHUE H3MepseMOil BeIWYuHBI ((POKYyCHOE
paccTositHue coOuparoieid JHH3bI), 000CHOBBIBATH BBIOOp CrHOocoOa

U3MepeHus (M3MEpPUTEBHOTO Iprudopa)

111

MPOBOJIUTH HCCIEOBaHME 3aBUCUMOCTEH (DHU3MUYECKMX BEIUYUH C
HCIIOJIB30BAHUEM IPSAMBIX W3MEPEHHMU: IIJIaHUPOBATH HCCIEAOBAaHUE,
CaMOCTOSITENIbHO COOMpPATh YCTAHOBKY, (UKCHUPOBATh pe3yJIbTaThl

HOHy‘ICHHOfI 3aBHUCHUMOCTH (bPISI/I‘ICCKI/IX BCJIIMYMH B BHJAC Ta6J'H/IHI/I




rpaduKoB, JenaTh BIBOBI [0 PE3yJIbTaTaM UCCIIEIOBAHMUS

112

IPOBOJUTh  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEJIUYUH:
IUTAHUPOBATh U3MEPEHUs, COOUpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATH W3MEPEHHUs, CIEeAys MNPEUIOKEHHOM WHCTPYKLIHH,
BBIYUCIIATh 3HAYEHUE BEIMYMHBI U AHAIU3UPOBATH IIOJIyYEHHBIC

pe3yJIbTaThl C YYETOM 3aIaHHON MOTPEIHOCTH U3MEPEHHI

1.13

CO6.]'IIOI[8,TI) mpaBujia TCXHHUKHU 0e30macHOCTH Ipu pa60Te C

J1a00paTOPHBIM 000PYIOBaHUEM

1.14

pa3nuyaTth OCHOBHBIC NMPHU3HAKK M3YYECHHBIX (PU3HMUECKUX MOJIECINICH:
MaTepuagbHas TOuKa, aDCOJIIOTHO TBEPAOE TEJNO, TOUEUHBIH UCTOUHUK
CBeTa, Jy4, TOHKas JMH3a, IUIAaHETapHas MOJENb aToMa, HyKJIOHHas

MOZCJIb aTOMHOT'O fAapa

1.15

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HW3YUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HUX ONUCAHUA, HCIOJIb3YA
3HaHUS O CBOWMCTBAaX (U3NYCCKUX SIBJICHUH W HEOOXOIUMBIC

(1)I/I3I/I‘IGCKI/IG 3aKOHOMCPHOCTH

1.16

HCIIONB30BAaTh CXEMBl M  CXEMaTUYHbIE PUCYHKH M3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npudopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IMPH PEHIEHUH Y4eOHO-TIPaKTHUECKUX
3a/1a4, ONTUYECKUE CXEMBI JUIsl TOCTPOCHUS U300paKEHUN B IJIOCKOM

3epkaie U coduparomieil TmH3e

1.17

MPUBOJUTh TpUMEPbl (HAXOAWUTh HWHPOPMAIUMI0O O MpUMEpax)
MPaKTUYECKOrO MCITIONIb30BaHMsI (U3NYECKUX 3HAaHUM B MIOBCETHEBHOU
KHU3HM Ui oOecriedeHHss O€30macHOCTH MpH  OOpalieHHuH ¢
puOOpaMy U TEXHUUECKUMHU YCTPOHCTBaAaMH, COXpaHEHUS 3/I0pPOBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHYCCKOT'0 MOBCACHUS B oxpymaromeﬁ cpeac

1.18

OCYIIECTBIISATh OUCK HHPOPMAINH (PU3UIECKOTO COJECPIKAHUS B CETH
HNutepuer, caMoCTOsTENbHO (OPMYIHpPYS TOWCKOBBIM  3aIpoc,
HAXOOUTh IYyTH  OMNPENENICHHS  JIOCTOBEPHOCTH  IOJYyYEHHOM
nHpOpMallUd HAa OCHOBE HMMEIOIINUXCS 3HAHUW M JOMOJHUTEIHHBIX

HCTOYHHUKOB

1.19

WCIIOJIb30BaTh IPU  BBHINOJHEHUM Y4YEOHBIX 3aJaHUM Hay4YHO-
MOMYJISIPHYIO JIUTEPaTypy (PHU3NYECKOro COepaHHs, CIPaBOUYHbIE
Marepuaisl, pecypcbl cethu MHTepHer; Biagerb  IpUEMAMHU

KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UH(DOpPMALMKU U3 OJIHOM




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3/1aBaTb COOCTBEHHbIE IMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE HMH(pOpPMALMU M3 HECKOJIBKUX HCTOYHMKOB (PU3UYECKOTO
coZiepKaHusl, MyOJIMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOU HIIN
HCCIIEIOBATEIbCKOM  ACATEIBHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIb30BaTh U3YYECHHBIN IIOHATUWHBIN alapar U3y4aeMoro paszena
(GU3MKN U CONpPOBOXKIAThb BBICTYIUIEHHE Ipe3eHTauueil ¢ y4érom

0Cc00EHHOCTEH ayUTOPUN CBEPCTHUKOB

121

IIpU BBITOJIHCHUU y‘le6HI)IX IIPOCKTOB U I/ICCJ'Ie,Z[OBaHI/Iﬁ (bI/I3I/ILI€CKI/IX
IIponueCCOB PacCIpeaACIATb 0053aHHOCTH B Ipynie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU  3aJJadyaMH, CJICIHUTb 3a BBIIIOJHCHHUCM IlJIaHa
ﬂeﬁCTBHﬁ n KOPPCKTHUPOBATH €ro, aZCKBAaTHO OLICHHUBATh
COOCTBEHHBII BKJIad B  JACATCIBbHOCTb TI'PYIIIbI, BBICTPAUBATH
KOMMYHHKATHBHOC BSaHMOHeﬁCTBHe, IIPOABJIAA T'OTOBHOCTb

paspeniatb KOH(PIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC

Kon
pasneJa

Kon
JIEMEHTA

IIpoBepsiemble 3JIeMEHTHI COTEPKAHUS

®U3UKA U EE POJIb B IIO3BHAHWH OKPYXAIOIIEIO MUPA

11

Odusuka — Hayka O TMpupoje. SIBIEHHS NPUPOIBIL.
OusnyuecKkue  SIBICHUS:  MEXaHWYeCKHe, TEeIJIOBbIE,

QJICKTPHUYICCKUC, MAIHUTHBIC, CBETOBLIC, 3BYKOBBLIC

1.2

@dusnueckue BenuuuHbL.  M3Mmepenue — pusmueckux
BenuunH.  Pusuueckue  npubopsl.  [lorpemHocts

u3MepeHuil. MexxiyHapo/iHasi CUCTeMa eIUHUI]

1.3

EcrecTBeHHOHAYYHBI METO/A TO3HaHUS: HaOIIOJCHUE,
IIOCTAaHOBKA HAay4HOI'O0 BOIIPOCA, BBIIBM)KEHHE THIIOTES,
9KCIIEPUMEHT 10 TMPOBEpKE THIOTE3, OObSICHEHUE

HAOJOJaEMOTO SIBJICHUS

14

Omnucanue CI)I/I3I/I"ICCKI/IX SIBIICHUH C IOMOILBIO MOJIEIe

15

[IpakTuyeckue paboThI:

#H##Par###13mepeHne pacCTOSHUN.
#H##HPar##3mMepeHre 00bEMa JKUIKOCTH M TBEPAOIO
Tena.

###Par###Onpenenenne pa3MepoB MajbIxX Tell.
#HPar##l13Mepene  TeMmeparypsl Ipd  [TOMOIIU

KUJKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHMU BEIIIECTBA

2.1

H#HPar#H##CTpoeHne BellecTBa: aTOMbl U MOJIEKYJIbI, UX
PasMEpPEI. OHI)ITI)I, JOKa3bIBAIOIIINE AUCKPETHOC

CTPOCHUC BCIICCTBA

2.2

#H##Par###]|Brokeane  dactun — BemectBa.  CBA3b
CKOPOCTH  JIBIDKEHHSI  YacTHI[ C  TEMIIEPATypOH.

BpoyHoBckoe apixenue, mupdysus

2.3

B3anmopaeincTBre yacTUL] BEUIECTBA: PUTSIKEHUE U

OTTaJIKUBAHUC




Hi#HPar### ArperaTHble COCTOSHUSI BEILIECTBA: CTPOEHUE

ra3oB, >KUJIKOCTEH M TBEPABIX (KPUCTAIUITMUECKUX) Tell.

2.4 B3anmoCBA3b MEXKy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSX M WX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI
[IpakTuyeckue paboTHI:
###Par#H##0OLeHKka AuaMeTpa aToMa METOJIOM PsiioB (C
UCIoyib30BanueM (pororpadmuii).

2.6 #HHHAPar###ONBITEH 10 HAOJIIOIEHUTO TEILIOBOIO

pacImpeHust ra3os.
HHHPar###ONBITEI 10 OOHAPYXKEHUIO JICHCTBHS  CHII

MOJICKYJIAPHOT'O IIPUTAKCHUA

JIBIDKEHUE U B3AMMO/IEVICTBHE TEJI

31 MexaHnueckoe JIBUKEHHE. PaBnomepHOE 51
' HEPaBHOMEPHOE JIB)KEHUE
H#HParfH###CKOpOCTb. Cpennsis CKOpOCTh pu
3.2 HEpPaBHOMEPHOM JBWXKEHUU. Pacuér mytm u BpemMeHH
JIBUKCHUS
SIBnenune mHepuuM. 3aKOH HMHepHUM. B3aumopelicTeue
3.3 TeJd KaKk NPUYMHA U3MEHEHMS] CKOPOCTH JBUKEHUS Tell.
Macca kak Mmepa HHEpTHOCTH Teja
34 ###Par### InotHoCcTh  BemiecTBa. CBs3b IJIOTHOCTU C
. KOJIMYECTBOM MOJIEKYJ B UHUIIE 00bEMA BeIleCTBa
3.5 Cuna kak XapakTepuCTHKa B3aUMOJEHCTBUS Te
36 Cuna ympyroctu u 3akoH ['yka. M3mepenue cuiibl ¢
' TTOMOIIIBIO JHHAMOMETPA
37 H###Par###SIBnenue TaroreHus u cuia Tsokectu. Cuna
' TSKECTHU Ha JApyrux ianerax. Bec tena. HeBecomocThb
38 Cuna Ttpenusi. TpeHUE CKOJBKEHHS U TPEHUE TMOKOS.
' Tpenue B mpupoie U TEXHUKE
39 #H##Par###Crnoxenne Ccuj, HaNOpaBJICHHBIX [0 OJHOU
' npsmoii. PaBHoelcTByOIIas Cril
3.10 [IpakTrueckue pabOTHI:




OmnpeneneHue CKOPOCTH  PAaBHOMEPHOTO  JBM)KEHUS
(wapuka B KMJIKOCTH, MOJEIHM  DJIEKTPUYECKOTO
aBToMOOWIE ® Tak jainee). OnpeneneHue cpeaHen
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapuka 10
HaKJIOHHOM  IUIOCKOCTH.  OrmpeneneHue  IMIOTHOCTH
TBEPOTO Tela. OnbITHI, JI€MOHCTPUPYIOLIHE
3aBHCUMOCTh pacTshKeHUs (AedopManum) MpyKHHBI OT
OpUIOKEHHOW cuibl.  OmbITBI, JE€MOHCTPHUPYIOILIUE
3aBUCHUMOCTb CHJIbI TPEHMSI CKOJIbKEHMSI OT Beca Teja U

XapaKTepa COIIPHUKACAIOIIUXCs HOBCpXHOCTCﬁ

dusnueckue siBICHUs B IPUPOJIE: IPUMEPBI IBUKEHUS C
3.11 Pa3JINYHBIMU CKOPOCTSMHM B KUBOM U HEKUBOU IIPUPOJE,

ﬂeﬁCTBHC CUJIbI TPCHUA B ITPUPOAC U TCXHHUKE

3.12 TexHuyeckue yCcTpoicTBa: TMHAMOMETP, MOAIIUITHUKA

JIABJIEHME TBEPJIBIX TEJI, JKUJIKOCTEN 11 TA30B

41 I[aBJ'IeHI/Ie TBépI[Ol"O tena. CrnocoObl YMCHBIICHUSA U
YBCIMUYCHUA NaBJIICHUSA

42 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJI€HUs ra3a oT 00béMa,
TeMIIepaTypbl

43 [lepenaua naBneHus TBEPABIMU TEIIAMH, KUIKOCTIMU U

razamu. 3akoH Ilackans. [IneBMaTndyeckue MaHbI

3aBUCUMOCTh ~ JABIEHHSI JKUAKOCTH OT  TIyOMHBI.
4.4 IMunpocratuueckuii napagokc. CooOmaOIUecs: COCY/IBL.

FI/II[paBHI/ILIeCKI/Ie MEXaHHU3MbI

Atmocdepa 3emnn u atmocepHoe naBienue. [Ipuunnbl
45 CyIIECTBOBAHUS BO3AYIIHON 000m0uku 3emun. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EpPHOTO TaBICHUS OT

BBICOTEI HaZl YPOBHEM MOPA

46 W3mepenue atmocdepnoro pasineHus. [Ipubopsr mms
U3MEpEHUs: aTMOC(EPHOTO 1aBIECHHS

JlelicTBue XKUIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX
4.7 Teno. BeltankuBaromas (apxumenoBa) CHia.  3aKoH

Apxumena

4.8 IInaBanue ten. BosayxomnaBanue




49

[IpakTrueckue pabOTHI:

WUccnenoBanne 3aBHCUMOCTH Beca Tella B BOJE OT
00béMa TMOTpYyKEHHOH B IKMIKOCTb YacTH Tela.
OnpeneneHre BhITAIKUBAIOLIEH CUJIbI, TEUCTBYIOIICH Ha
TEJI0,  MOrpyxEHHOe B  JKUIAKOCTh.  lIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIONIEH CHUIIbI, JEHCTBYIOLIEH
Ha TEIO B JKUJAKOCTHA, OT Macchl Tella. OIBITHL,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKMBAIOLIECH
CHJIBI, JCUCTBYIOIIEH Ha TENO B KHIKOCTH, OT 00bEMa
NOTPYKEHHOW B JKUJIKOCTh YAaCTH Tejla U OT IUIOTHOCTH
JKHIKOCTH. KoucrpyupoBanue apeoMerpa HIIH
KOHCTPYUpPOBAaHUE  JIOAKM W  ONpedeleHue  eé

l"py3OHOI[’béMHOCTI/I

4.10

duznueckue SABJICHUA B IIpHUPOAC: BJIMAHHC
aTMOC(i)epHOl"O JaBJICHU Ha JKUBOM OpraHu3Mm, IJIaBaHUC

pBIO

411

TexHuueckue yCcTpOHCTBa: COOOLIAIOIIMECS COCY/BI,
YCTPOMCTBO BOJOINPOBOJA, THMIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAacoc,

apeomeTp

PABOTA, MOIIIHOCTb, DHEPT'UA

5.1 Mexanuueckas pabora
5.2 MexaHndeckas MOITHOCTE
53 [IpocThle  MeXaHW3MBI:  pbIYar, OJIOK, HAKJIOHHAS
' IJI0CKOCTh. [IpaBuiio paBHOBECHS phIyara
54 [IpumeHeHne npaBuiia paBHOBECHS phluara K OJIOKy
«3070TO€  TPAaBUJIIO»  MEXAHHUKH. Koaddunuent
55 IIOJIE3HOT'O JICHCTBHS MEXaHU3MOB. [IpocTeie
MEXaHHU3MBbI B OBITY U TEXHUKE
5.6 [loTenuumanpHas SHEPTUU TeNa, MOAHATOr0 Haa 3eMIIEN
5.7 Kunernueckas sHeprus
- [TonHas mexaHW4Yeckas dHEprus. 3aKOH W3MEHEHUS H
' COXPAHECHUS MEXAaHUYECKOHN SHEPTHH
5.9 [IpakTraeckue pabOTHI:




##HPar#H##Onpenenenne pabOTBl CHJIBI  TPEHHSI TIPH
PaBHOMEPHOM JIBWKEHUM Te€la MO TOPU3OHTAIBHOU
noBepxHoctu. MccnenoBaHue yciaoBUH — pPaBHOBECHS
ppruara. Msmepenne KIIJI HaKIOHHOW IJIOCKOCTH.

HSy‘ICHI/Ie 3aKOHa COXpaHCHUA MEXaHUYEeCKOMH OHCPIun

duznueckrue SBICHUS B npupoac: pblHaru B TCIIC

5.10
YeJioBeKa
TexHu4yeckue yCTpPOWCTBA: pbluar, IMOJBWKHBIA U
511 HETMOJABUKHBIA OJIOKM, HAaKJIOHHAS TIJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTBI COAePKAHUSA
paszea 3J1eMeHTa
TEIUJIOBBIE SABJIEHUA
OCHOBHBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMsI BelecTBa. Macca U pa3Mepsl
' MoJiekya.  OnbIThl,  MOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHU S MOJIEKYJIIPHOKMHETUYECKOM TeOpHH
Mogenn  TBEpAOrO,  KMJIKOrO M razoo0pa3HOro
6.2 cocTosiHMI BemiecTBa. Kpucrammmueckue u amopgHbIe
Tena
OOBsicHEeHHE CBOMCTB ra3oB, XKHJIKOCTEH U TBEPABIX TeI
0 6.3 Ha OCHOBE TOJOXKEHUH MOJEKYISIPHOKMHETUIECKOM
TEOpUHU
6.4 CMaunBaHMe U KallWJUIIPHBIC SBICHUS
6.5 TemnoBoe pacupeHue u cxaTue
66 Temneparypa. CBs3p TeMmMmepaTypsl CO CKOpPOCTBIO
' TEIJIOBOTO JIBHKEHUS YaCTHII
6.7 Buytpennss sHeprus. CriocoObl U3MEHEHUS! BHYTPEHHEH
' SHEPTrUM: TEIUIoNepeiaya U COBEPIICHUE PadOTHI
6.8 Bunel Terionepenaun: TEIONPOBOIHOCTb, KOHBEKIIHS,




U3y4YeHre

Komugectso TCIIIIOTHI. YI[CJ'IBHaH TEIIOEMKOCTD

6.9
BEILIECTBA
TerooOMEH W TEIUIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [TnaBneHue U OTBEp/ICBAaHUE KPUCTAIUIMYCCKUX BEIIIECTB.
' VY nenpHas TEIIoTa IUIaBJICHUS
[TapooOpa3zoBanne u  KOHAeHcanus.  VcmapeHwue.
6.12 Kunenue. VYaenbnas  rtemiora mapooOpa3oBaHUS.
' 3aBHCUMOCTh TEMIIEpPATypbl KUIIEHUS OT aTMOC(EPHOTO
JIABIICHUS
6.13 BnaxxnocTs Bo3ayxa
6.14 DHeprus TOILIMBA. Y AelIbHAs TEIUIOTa CTOPaHUs
[Mpunnmner  pabotel  TemoBbix  japurareneit  KIIJ]
6.15 TEIJIOBOTO JIBUTATeNsA. TeruioBble JABUTATENIM U 3alUTa
OKpPY’KaIOIEeH Cpebl
3aKOH COXpaHEeHHsI U MPEBPAIICHHS SHEPTUN B TETIOBBIX
6.16
nporeccax
[TpakTueckue paboThI:
HH#Par##H#OnbITEl 0 OOHApYXKEHUIO JEUCTBUSA  CHJI
MOJIEKYJISIPHOTO MPUTSKESHHUS.
#HH#H#Par#H##0ONBITBI 10 BBIPAIIMBAHUIO  KPUCTAJJIOB
ITIOBAPEHHOM COJIM WX caxapa.
H#HHP ar###O1BITEI o HaOJIFOIEHUIO TEILUIOBOI'O
617 pacIIMpeHusl Ta30B, JKUIKOCTEH U TBEPIBIX TEIL.

#HPar###Onpenenenre naBieHUs BO3Ayxa B OallJIOHE
IITTPHTIA.

HHHPar###ONBITE, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh
JTaBJIEHUS] BO3JyXa OT ero o0bEMa W HarpeBaHHs WIH
OXJIXKICHUSI.

#H##Par### [poBepka TUIIOTE3bl JTUHEHHON 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUYECCKON




TpyOKe OT TEMIIEPaTypHI.

#i#Par#t#Habmonenune U3MEHEHUS BHYTpEHHEH
SHEPruM TejNa B pe3yiabTaTe TEeIuIonepenadyd u padoThI
BHEIIHUX CHUJI.

#H#Par###lccnenoBanue sIBJICHUS TEIUIOOOMEHa IpHU
CMEIIMBAaHUU XOJOAHON U TOPSYEH BOJIBI.
HHPar###OnpeneneHue KOJIMYECTBA TEIUIOTHI,
MOJIYYCHHOTO BOJIOM TPHU TEIJI00OMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.

#HHPar###OnpeieneHne  yACIBbHONM  TEIUIOEMKOCTH
BEIIECTBA.

#H##Par##HccrnenoBanue npouecca ucnapeHus.
HHPar###OnpeieneHue  OTHOCUTENIBHOM — BJIAXKHOCTHU
BO3/TyXa.

H#HPar##H#Onpenenenre yIeabHON TEIIOThl IJIaBICHUS

JpJa.

6.18

@u3nyeckue ABJIEHUS B MPUPOAE: TOBEPXHOCTHOE
HATSDKEHME W KalWULIPHBIE SBICHUS B MPHPOJE,
KpUCTAIJIBI B TIpupoje, u3nydenue CoiHIla, 3aMep3aHue
BOJI0EMOB, MOPCKHE Opr3bI; 00pa30BaHUE POCHI, TYMaHa,

HUHCA, CHCTA.

6.19

TexHuueckue ycTpoilcTBa:  KanmWJuIApbl, IpUMEPHI
MCIOJIb30BaHUSl KPUCTAJUIOB, >KMJIKOCTHBI TEPMOMETP,
JaTYUK TeMIepaTyphl, TEPMOC, CHUCTEMA OTOIUICHMS
JIOMOB, THIPOMETpPHI, ICUXPOMETp, MapoBass TypOuHa,

JABUTaTC]Ib BHYTPECHHETO CIrOPAHUs.

OJIEKTPUYECKHUE U MAT'HUTHBIE ABJIEHUA

7.1 OnexkTpusanud Teil. J{Ba poaa 3NeKTPUUYECKHUX 3apsi/iOB
BzaumopelictBue 3apsokeHHbIX  Teln.  3akoH  Kynona

7.2 (3aBUCUMOCTD CUJIbI B3aUMOACUCTBHS 3apSyKEHHBIX TEJ OT
BEJIMUMHBI 3apsJI0B U PACCTOSHUS MEX/Y T€JIaMH )

23 Onektpuyeckoe nosie. Hanpssk€HHOCTh AIEKTPUIECKOTO

noss. [IpuHIMO Ccynepno3uIMu 3JIEKTPUYECKUX MO




(Ha KaYECTBEHHOM YPOBHE)

Hocutenn »snexkrpuyeckux 3apsiioB. DJIEMEHTAPHBIN

74 anexkTpudeckuil 3apsan. Crpoenue aroma. IlpoBonHuku u
JUBIIEKTPUKH
7.5 3aKOH COXpaHEHUs JIEKTPUUECKOTO 3apsaa
-6 ONEeKTpU4YecKUi  TOK.  YCJIOBUSL  CYILECTBOBAHUS
' AJIEKTPUYECKOTO TOKA. FICTOUHHUKH [TOCTOSIHHOT'O TOKA
HerictBust 3IIEKTPUYECKOTO TOKa (TerioBoeE,
1.7 XUMHUYECKOE, MAarHUTHOE). OJIEKTPUYECKUHl TOK B
JKUJKOCTSAX U ra3ax
. Onexktpuueckas wnenb. Cuiia Toka. OJIEKTPUYECKOE
' HaIpspKEHUE
29 ConpoTusrienue MIPOBOAHMKA. VY nenbHoe
' CONPOTHUBIICHUE BELIECTBA
7.10 3akoH Oma i1 ydyacTKa Henu
[locnenoBarenbHOE M MapajulebHOE  COEIMHEHHE
7.11
MTPOBOHUKOB
Pabota w MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
213 ONeKTpuYecKue Ienu U TMOTPEOUTENN 3IIEKTPUYECKON
' sHepruu B ObITy. KopoTkoe 3ambikaHne
[TocrossHHbIE MarHuThl. B3anMOIEMCTBHE MOCTOSHHBIX
7.14
MarHMToOB
MaruutHoe mnone. MarauutHoe mnone 3€eMJIM U €ro
7.15
3HaUCHHE I )KU3HHU Ha 3eMIie
218 OmneiT Opcrena. MarHuTHOE MOJIE SJIEKTPUYECKOrO TOKA.
' [IpuMeHeHue 3IeKTPOMAarHUTOB B TEXHUKE
JlelicTBME€ MarHUTHOrO TOJSl Ha MPOBOJHUK C TOKOM.
217 OneKTpoABUTaTENb MOCTOSTHHOTO ToKa. Mcrnonp3oBaHue
' AJIEKTPOJIBUTaTeNel B TEXHUYECKUX YCTPOMCTBAX M Ha
TpPaHCIOPTE
7.18 Onbitel @apazned.  SBieHue  3IEKTPOMAarHUTHOM




unaykiuu. [Ipasuno Jlenna

DnekTporeHeparop. Cnoco0b1 HOJTY4EHHS
7.19 IEKTPUYECKOU JHEpPIruMu. DEeKTpOCTaHIIMH Ha

BO300HOBJISIEMbIX UCTOYHUKAX YHEPTUU

[TpakTuyeckue paboTHI:

OmnbITH 0 HAOTIOJCHUIO AIIEKTPHU3ALNU TEJ WHIAYKIHEH

Y IIPY CONTPUKOCHOBEHUHU.

HccnenoBanue OEMCTBUS  DJIEKTPUYECKOrO IO HA

IPOBOJIHUKY U UDJICKTPUKH.

COopka u mpoBepka pabOThl AIIEKTPUUYECKON e

MIOCTOSIHHOT'O TOKA.

W3mepeHue u peryaupoBaHue CHIIbI TOKA.

W3mepeHnue u peryaupoBaHye HalpsKeHUsI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3

PE3UCTOp, OT COMPOTHUBIICHUS PE3UCTOPA U HAINPSDKEHUS

Ha pe3HCcTopeE.

OnbITHI, JIEMOHCTPHUPYIOILINE 3aBUCUMOCTh

AIIEKTPUYECKOTO COIMPOTUBIEHUS IPOBOJHUKA OT €ro
7.20 JUIMHBI, IIJIOIAAN TOIEPEYHOI0 CEYEHUS U MaTepHaa.

IIpoBepka mpaBUIa  CIOKEHUS  HANPSDKEHUH  NIpH
IIOCJIEIOBATEIBHOM ~ COEAVHEHUU JIBYX PE3UCTOPOB.
IIpoBepka mpaBuna [Uisl CHJIBI TOKA IIPU MapauIEIIbHOM
coeuHeHUH  pe3uctopoB.  OrmpeneneHue  paboThI
JIEKTPUYECKOTO  TOKA, MIAYILErO0 Yepe3  PEe3UCTOp.
OnpeneneHne  MOIIHOCTH — JJIEKTPUUYECKOTO  TOKA,
BBIJIETIsIEMO Ha pe3uctope. McciienoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS
Ha Hel. Onpenenenne KII/[ narpeBatens. MccnenoBanue
MarHMUTHOTO B3aMMOJEMCTBUSI MOCTOSIHHBIX MAarHHUTOB.
W3ydyeHre MarHUTHOTO MOJISl TOCTOSIHHBIX MarHUTOB NPU
uX oObemuHEeHWMM ©  pazaencHun. MccnemoBaHue
JIEHCTBHSI DJIEKTPUUECKOr0 TOKA HA MAaTHUTHYIO CTPEJIKY.

OnbIThl,  JEMOHCTPUPYIOIIME  3aBHCUMOCTb  CHJIBI




BSaHMOHeﬁCTBHH KaTyllKyu ¢ TOKOM M MarHuTa OT CHJIbL
TOKa MW HaIpaBJICHHUA TOKa B KaTYHIKEC. I/I3y‘ICHI/IC

I[GﬁCTBPIH MAardvuTHOTO IIO0JIA Ha IMPOBOAHHK C TOKOM.

Koncrpyuposanue u U3y4EeHUE paboThI
3JIEKTPOJABUTATEIISL. Hsmepenue KITQ
AJIEKTPOJIBUTaTEIIbHON YCTaHOBKH. OnbIThI o

HUCCICIOBAaHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIOWH:
HCCICIOBAaHUC W3MEHEHMH 3HAYeHUS H HaIpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

®u3nyeckue SBICHUS B TPUPOJAC: DIEKTPHUUYECKHE
ABICHUS B  atMocepe,  ANEKTPUUECTBO  KUBBIX
OpPraHMW3MOB, MarHUTHOE TOJIe 3eMJIH, Iperd IMOIOCOB,
POJIb MarHUTHOTO TIOJIS JIJISl )KM3HU Ha 3emiie, MOJIAPHOE

CHUAHHUC

7.22

TexHuuecKkne YCTpOMCTBA: DSJIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIIEKTPUUECKOW SHEPrHH,
AJIEKTPOOCBETUTENIbHBIE ~ TPHOOPBI,  HarpeBaTeIbHBIC
ANEKTPOTPUOOPHI (mpumeps), BIIEKTPUYECKHE
MPEAOXPAHUTENH, DJIEKTPOMArHUT, DJIEKTPOABUIATEIb

MOCTOAHHOI'O TOKA, TCHECPATOP MOCTOAHHOI'O TOKA

9 KVIACC
Kon
Kop snemenTa [IpoBepsiembIe 2IEMEHTHI COIEPIKAHUS
pasznena
MEXAHUWYECKUE ABJIEHUA
Mexannueckoe aBWKeHME. MarepuanbHas — TOYKA.
81 Cucrema otcuéra
8 8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO IBUKCHHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEIHOE JIBIDKEHIE
##Par###tHepaBHOMEpHOE TIPSAMOIMHEHHOE TBUKCHHE.
8.4 Cpennsis W MIHOBEHHas CKOPOCTh  Tela  TIpH

HCPAaBHOMCPHOM JABHKXCHUU




VYckopenue. PaBHOyCKOpEHHOE MPSMOJIMHENHOE

8.5
JIBIOKEHUE
8.6 HH#HPar#t#CBoOogHOe afenne. OneiTel ["anumes
HH##Par##HPaBHOMepHOE JBHXKEHUE IO OKPY>KHOCTH.
8.7 ITepuon m yactora oOpamienus. JluHeliHas u yrioBas
ckopoctH. LleHTpocTpeMuTenbHOE YCKOpEHHUE
8.8 [Tepserit 3akon HproToHA
8.9 Bropoii 3akon HerotoHa
8.10 Tperuii 3akoH HproToHA
8.11 HHHHPar##H# [pyuHIMI CYyTIePIIO3UIIH CHJIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H#HPar###Cunna TpeHus: cuila TPEHHS] CKOJIb)KEHUS,
813 CHUJIa TPEHUS TOKOSI, APYTUE BUABI TPEHHUS
8.14 H#HPar#H##Cuna  TSDKECTM U 3aKOH ~ BCEMUPHOT'O
' TATOTEHUS. Y CKOPEHHE CBOOOHOTO TIaICHUS
JBmwxkenue  mmaner  Bokpyr  Comuna.  IlepBas
815 KOCMHUYecKasi CKOpocTh. HeBeCOMOCTh U mieperpys3Ku
PaBHOBecue MarepuanbHOil TOYKU. AOCOIIOTHO TBEPIOE
8.16 oo
##Par###PaBHoBecue TBEPIOroO Tena ¢ 3aKperuIEHHON
817 0CbI0 BpanieHus1. MomeHT cuiibl. LleHTp TshxecTn
8.18 Nmnynsc Tena. U3menenne umnynsca. IMIysbe cuiisl
8.19 3aKOH COXpaHCHHS HMITYJThCA
8.20 H#itHPar###PeakTHBHOE NBIDKEHIE
8.21 Mexanundeckas paboTa U MOIIIHOCTh
PaGora cun Tsxkectu, ympyroctd, TpeHus. CBs3b
8.22 SHEPTUH U PAOOTHI
893 [lorennmanbHasi  SHEprUsl  Tela, TOTHATOTO  HAj
' MMOBEPXHOCTHIO 3eMJTH
8.24 [ToTenmanpHast HEPTUS CHKATON TIPYKUHBI
89 #HPar###Kunernueckas sHeprusi.  Teopema o
2 KMHETUYECKOM dHEPrun
8.26 HiHPart###3aKkoH coXpaHEHHSI MEXaHHMUECKOHM dSHEPTHH




8.27

[TpakTrueckue pabOTHI;

Omnpenenenue CpelHed CKOPOCTH CKOJBXEHHUs Opycka
WJIn JOBUXCHUA Luapmca 110 HaKHOHHOﬁ IIJIOCKOCTH.
OnpeneneHue yCKOpPEHUs Teja MPU PaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKIIOHHOU IIOCKOCTH.

UccnenoBanue 3aBUCUMOCTHM MNYTH OT BPEMEHHU MpPH
PaBHOYCKOPEHHOM ABM)XKCHHUU 0€3 HaYaJIbHON CKOPOCTH.
[IpoBepka rHUNOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JBUXKCHUN 663 Haqaanoﬁ CKOpOCTI/I nyTu OTHOCATCA
KaK psAd HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
HpOMe)KYTKI/I BpeMeHI/I OJWHAKOBBI.

I/ICCJICIIOBaHI/Ie 3aBUCUMOCTH CHUJIBI TpeHI/ISI CKOJIBXXKCHUA
OT CWUJBI HOpMaJIbHOTO fAaBieHus. OmnpeneneHue
kod(duimenta TpeHus ckoiabxkeHusA. OmnpenerncHue
KECTKOCTH TpYyXuHBL. OrnpeneneHue padOTHl  CHIIBI
TpEHHsT TPU PABHOMEPHOM JBWIKCHUM Tejla IO
TOPU30HTAILHOW TOBEepXHOCTH. Ompenenenne padoOTHI
CHUIBI yIPYTrocTu npu nogbeéme rpysa c
HUCITOJIB30BAHUEM HCIIOABUKHOI'O nu IIOABUXHOT'O

0JIOKOB

8.28

duznyeckue IBICHUS B npupoac: NMpUuJIrBbl U OTJIMBEI,
JABUXKCHUC IIIIAHET Conaeunoi CUCTCMbI, PCAKTUBHOC

ABUIKCHUC )KUBBIX OPTaHU3MOB

8.29

TexHuyeckne  yCTpOMCTBA:  CHOUAOMETP,  JATYUKHU

ITOJIOXKEHUS, PACCTOSHMS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHWA U BOJIHBI

KonebarenbHoe JABUKCHUC. OcHoBHBIE XapaKTCPUCTUKHA

o1 Kose0aHuii: meproi, 9acToTa, aMILTUTY/1a
9.9 MaremaTnueckuii 51 MIPYXKUHHBIA MasTHUKHU.
. [IpeBparieHre SHEPTUU MPU KOIEOATETHHOM JIBIKEHUN
9.3 3aryxawomue KoneOaHus. BBIHYXJIeHHbIE KoleOaHus.
' Pe3onanc
Mexaandeckre BoJHBI. CBOMCTBA MEXaHUUECKUX BOJIH.
9.4 [IpononbHbIE W TOMEpPEYHBIE BOJHBI. [[JTMHA BOJHBI U

CKOpOCTb €€ pacnpocTpaHeHus. MexaHn4ecKue BOJIHbI B




TBEPJIOM TeJIe, CEHCMUYECKUE BOTHBI

9.5 3ByK. ['poMKOCTh U BbICOTa 3ByKa. OTpakeHHE 3ByKa

9.6 Wudpa3Byk u yiabTpa3Byk
[TpakTuyeckue paboThI:
Omnpenenenue 4acToThl MW Hepuoja  KosieOaHui
MaTEeMaTHUYECKOTO MasiTHUKA.
OmnpeneneHue 4acToThl MW Hepuoja  KosiebaHui
MPYKUHHOTO MasiTHUKA

07 HccnenoBanue 3aBUCUMOCTH — Tepuoja  KoJjeOaHMi

' MOJBELIEHHOT0O K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCUMOCTH — Tepuojia  KoJeOaHMi
NPYKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHMOCTHU nepuona Kosie0aHui rpysa,
MOJIBEILIEHHOTO K HUTHU, OT Macchl Tpy3a U >KECTKOCTU
npyxuHbl. MI3MepeHue yCKopeHust CBOOOIHOTO MaIeHus
duznyeckue SBICHUS B MPUPOJIE: BOCIPUSITHE 3BYKOB

9.8 JKUBOTHBIMH, 3€MJICTPSICEHUE, CEUCMUYECKHE BOJIHBI,
I[yHaMH, 3XO

9.9 TexHHUeckne yCTpOWCTBA: 3XOJOT, HCIIOJIb30BAHKE

YIBTPa3ByKa B OBITY U TEXHHUKE

10

SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbI

BJICKTpOMaFHI/ITHOG IIOJIC. 3J'ICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2 [Ikana 31eKTPOMarHUTHBIX BOJTH

103 OnekTpoMarHuTHas npupoaa csera. CKOpocThb cBeTa.

' BonHOoBBIE CBOMCTBA CBETA

[TpakTuyeckue paboThI:

10.4 W3yuyeHne CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH  C
MTOMOIIIBI0 MOOMIIBHOTO TeedoHa
@dusnyeckue SBICHUS B TNPHUPoOJE: OHOIOTHUECKOe

10.5 JeiicTBue BUIMMOTO, YABTPapHOIETOBOTO u
PEHTI€HOBCKOTO U3JIY4eHU I

106 Texnuueckue YCTpOKMCTBA: HCTOJIb30BAHUE

SJICKTPOMArHUTHBIX BOJIH JJIA COTOBOMH CBSI3U




11

CBETOBbBIE ABJIEHUA

111 JlyueBast monens cBeTa. MicTounuku cBera
11.2 [IpsimonuHetHOe pacpoCTpaHeHue cBeTa
113 Otpaxenue cera. [lnockoe 3epkano. 3aKoH OTpaKeHUs
' cBeTa
114 [Ipenomnenne cBera. 3akOH TPEJIOMIICHHSI  CBETA.
' [TomHOE BHYTpEHHEE OTPaKCHUE CBETA
115 JInnza. Xox jiyyen B IMH3E
116 OnTuueckas cucremMa (oroamnmnapara, MHKPOCKONa U
' TeNecKona
117 [ma3 kak onTHyYeckas CHCTeMa. bIM30pyKocTh W
' JAITbHO30PKOCTh
118 Pasnoxxenue Oenoro ceeta B ciekTp. OnbiTel HploTOHA.
' CrnosxeHue crieKTpalibHbBIX [[BETOB. [lucnepcus cBera
[IpakTueckue paboTHI:
HH#HPar#Ht#ccnenoBanue 3aBUCUMOCTH yria
OTpaKeHHsI CBETOBOTO JIyya OT yIJia MajeHusl.
HH#HPar#Ht#l3yueHne  XapakTepUCTUK  M300pakeHus
npeaMeTa B INIOCKOM 3epKaje.
HH#HPar#Ht#ccnenoBanue 3aBUCUMOCTH yria
MPETOMIIEHUSI CBETOBOTO JIyda OT yIJia MaJeHHus Ha
119 TpaHUIE «BO3YX — CTEKIION.
' #Hi#Par###lonydenne  M300paKeHUH € MOMOIIBIO
coOMparoIIel TUH3HI.
HH#Par###Onpenenenue  (QOKYCHOTO  pacCTOSHUS |
ONITUYECKOH CHJIBI COOMPAFOIIEH JTMH3BI.
#H#HHPartH##ONBITEL 0 pa3NoKEeHUI0 Oenoro cBera B
CIIEKTD.
#HH#H#Parf##ONBITEl 110 BOCHPHUATHIO LIBETA IPEAMETOB
MIPH WX HAOJIOICHUH Yepe3 IIBETOBbIE (PHIBTPHI
®dusnueckue sABICHUS B mpupoje: 3arMeHust ColHIa U
11.10 JlyHbl, 1IBETa TEJ, ONTHYECKUE SIBJICHUS B atMocdepe
(uBet HeOa, pedpakiys, paayra, MUPax)
11.11 Texauueckue YCTpOICTBa: OUKH, TIePHCKOTT,




¢doToanmnapar, ONTHYECKHE CBETOBO/IbI

12

KBAHTOBBIE ABJIEHWA
121 OmnbiTel Pesepdopna u miaHerapHas MoJelb aToMa.
' Moaens atoma bopa
129 Hcnyckanve M MOIVIOIIEHHE cBeTa aroMOM. KBaHTHI
' JInHelyaTele ClIEKTPBI
12.3 PannoaktuBHOCTE. ANb(ha, OeTa- ¥ TaMMa-U3TyICHHUS
124 Crpoenne aromHoro sapa. HykinonHas  mopaens
' aTOMHOTO szpa. M3otonsl
125 PannoaxtuBHble npeBpameHus. Ilepuon mnomypacnana
' aTOMHBIX 571
126 SnepHble peakuny. 3aKOHBI COXPAHEHUS 3apsAOBOrO U
' MacCOBOI'0 YHCEI
12.7 OHeprus cBA3M aTOMHBIX siziep. CBs3b Macchl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. ctounuku sHeprun
' ConHua u 38€321
129 SAnepnas  sHepretuka. JleWicTBME  paAMOAKTUBHBIX
' M3ITy4eHUI Ha KUBbIE OPraHU3MBI
[TpakTuyeckue paboTHI:
HaOmioneHne CIUIOIIHBIX W JIMHEHYaThIX —CIIEKTPOB
12.10 U3ITy4YEeHHUS.
HccnenoBanue TPEKOB: U3MEPEHHUE DHEPIMM YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 poTOrpadusm).
W3mepeHue painoakTUBHOTO (hoHa
@dusuyeckue SABIECHUS B IPHUPOAE: ECTECTBEHHBIN
pasvoOaKTUBHBII ¢oH, KOCMUYECKHE Ty4H,
12.11 pPaaOaKTUBHOE U3JIYYEHHWE MPUPOJHBIX MHUHEPAJIOB,
JENCTBUE PAaJUOAKTUBHBIX M3IYyYEHHM Ha OpraHu3m
yenoBeKa
1212 Texuuueckue YCTpOMCTBa: CIIEKTPOCKOIL,

VHJVBHIyaJIbHBIN JO3UMETp, Kamepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJLHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHHUA

IIpoBepsiemblie TPeOOBAHMS K NIPeIMETHBIM pe3yJbTaTaM
0a30BOr0 ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOI
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3soBanusi Ha ocHoBe ®PT'OC

[lonumanme pomu  GU3UKK B HAYYHOM  KapTUHE  MUPA;
c(hOpPMHUPOBAHHOCTH 0a30BBIX MPEIICTABICHUA O 3aKOHOMEPHOU CBS3H
U TI0O3HABAEMOCTU SBJICHUM MPUPOJBI, O PpOJIA DIKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeld poau (QHU3NKK B Pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHMKH U TEXHOJIOTUN, 00 3BOJIIOLUU
(u3MUeCKUX 3HAHWH W WX POJIM B ICIOCTHOH €CTCCTBCHHOHAYYHOM
KapTUHE MHUpPA, O BKJIAJAE POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOILECCOB OKPYKAIOIIETO

MHUpa, pa3BUTHC TCXHUKHU U TEXHOJIOTUH

3HaHUsA O BHAAX MaTepuu (BEIIECTBO W TIOJIE), O JABUKEHUU Kak
croco0e CyIl1ecTBOBaHUSI MAaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSl BellecTBa, O (U3NYECKOH CYIIHOCTH SIBJIEHUI HPUPOIBI
(MEXaHWYEeCKHMX, TEIUIOBBIX, OJJEKTPOMATHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3inyaTh sIBJICHUS 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpYXalolleM MHpe, BBbIIEISAS HMX CYIIECTBEHHBIE CBOICTBa

(mpu3HaKN)

Bnanenue ocHoBaMu MOHSATHMHOrO ammnapara M CHMBOJUYECKOTO
si3pIKa (PU3UKH U KCIIOJIb30BAHME WX JJIS pelieHus y4eOHBIX 3a/1ad;
YMEHHE XapaKTepHU30BaTh CBOWCTBA Tel, (U3UYECKUE SIBICHHUS W

MIPOIIECCHI, HCTIONB3YS (DyHIaMEHTATbHBIE U IMIUPHIECCKUE 3aKOHBI

VYMenue onuceBaTh HU3Yy4YCHHBIC CBOMCTBA TeN U (1)I/ISI/IT-IGCKI/I€ SIBJICHUS,

WCTIONB3YS (PU3HUECKUE BETUIHHBI

Brnanenue ocHOBaMHM METOJOB HAy4yHOTO IIO3HAHUS C YYETOM
COOIOICHHSI TIPaBWJI O€30MacHOTO Tpyna: HaOMoJeHUE (PU3NIECKUX
SIBJICHUI:

YMEHHUE CaMOCTOSITEIbHO COOMpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JJaHHOro Habopa 00OpyNOBaHUS MO MHCTPYKIHMH, ONHMCHIBATh XOJ
OIIBITA U 3aIUCHIBATh €0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBObI;
MPOBE/ICHUE MPSMBIX U KOCBEHHBIX H3MEPEHHH (PU3NUECKUX BEITMUHH:
YMEHHE IUIaHUPOBAaTh  M3MEPEHUs, CaMOCTOSATEIBHO  COOMpaTh
SKCHEPUMEHTAIbHYI0  YCTAHOBKY 10 HHCTPYKLMH, BBIYUCIATH
3Ha4YeHHE BEJIMYMHBl U aHAJIN3UPOBAThH IMOJIyUYEHHbIE PE3YJIbTATHI C
y4€TOM 3a/IaHHOM ITOTPELIHOCTH PE3yJIbTaTOB U3MEPEHU;
IIPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  MCCIIEI0BaHUM;
CaMOCTOATENIFHO ~ COOMpaTh  AKCIEPUMEHTAIbHYIO  YCTAaHOBKY U
NPOBOAUTH  MCCIENOBAHME MO  MHCTPYKLUMH,  IPEACTaBIATH
MOJTyYCHHBIE 3aBUCUMOCTH (PU3MUYECKUX BEIMYHMH B BHJE TAOIUI] U
rpadMKOB, yYUTHIBATh TOTPELIHOCTH, JEIaTh BBIBOBI 110 pe3ysibTaTaM

HCCIICAOBAaHUA

[lonnmanue  XapakTepHbIX  CBOMCTB  (DU3MUECKUX  Mojejei
(MaTepuasibHas TOYKa, aOCOMIOTHO TBEPAOE TEJO, MOJEIH CTPOCHUS
ra3oB, JKMJIKOCTeM W TBEPIBIX TeJ, IUTAHETapHas MOJENIb aToMa,
HYKJIOHHAsi MOJENb aTOMHOTO Si7jpa) U YMEHHE MPUMEHSITh UX Ui

00BSACHEHUS (PU3MUECKHUX TTPOIECCOB

YMenue oOBICHATH (I)I/I3I/I‘ICCKI/Ie mponeccol U CBOMCTBa TCII, B TOM
YUCJI€ MU B KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOT'O
XapakTepa, B HaCTHOCTHU, BBIABJIATE MPUYINHHO-CICACTBCHHBIC CBA3U U
CTPOUTH OOBSICHEHHE C OHOpOﬁ Ha U3Y4YCHHBIC CBOMCTBaA (I)I/I3I/ILICCKI/IX

SIBJICHUH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETTH

YMenue pemate pacuéTHble 3amaud (Ha Oaze 2 — 3 ypaBHEHHI),
WCTIONB3YSl 3aKOHBI U (OPMYJBI, CBSI3bIBAIOIINE (UIUUECKUE
BEJIMYMHBI, B YACTHOCTH, 3allCHIBaTh KpaTKOE YCJIOBHE 3aJayH,
BBISIBJISITH HEJOCTAIONIUE JaHHBIEC, BBHIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOUMBIE I €€ PEIICHUs], UCII0JIb30BaTh CIIPABOYHBIC JTaHHBIC,
MPOBOJUTHh PAcUYE€Tbl M OIEHUBATH PEATMCTHYHOCTH MOJIYYEHHOTO
3Ha4YCeHHS (HU3UYECKON BEJTMYHHBI, YMEHHUE OIPEACNIATh Pa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHBI, HOJIy‘-ICHHOﬁ IIpU pCUICHUH 3aJa4n

YMmenue XapaKTCPU30BaThL  NPUHIUIILI JEUCTBHS TEXHHYECKHX
YCTPOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX MMPOLECCOB IO UX OIMMCAHUIO, UCIIOJIb3Yys 3HAHUA O

CBOWCTBaX (PM3MUECKUX SBICHUH U HeoO0XoAuWMBIE (QHU3NYECKUE




3aKOHOMCPHOCTHU

10

VYMeHue UCMonb30BaTh 3HaHMA O (U3MUECKHX SIBICHUAX B
MOBCETHEBHOM JKM3HM sl oOecredeHuss OE30HacHOCTH — TIPH
oOpamieHun ¢ OBITOBBIMH ~ HpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMHU, COXpPAHEHHs 370pOBbSI M  COONIOJNCHHS HOPM
9KOJIOTMYECKOr0 TIOBEICHHUS B OKpYXAWOLIeH cpeae; HMOHUMaHHUE
HEOOXOJMMOCTH TPHUMEHEHUSI JOCT)KEHHH (UMK M TEXHOJOTH

AJId pallMOHAJIBHOT'O IMPHUPOJO0IIOJIb30BaAHUA

11

OneIT mOMCKa, MpeoOpa3oBaHUs U MPEACTaBICHUS HHPOpPMAIUU
(bU3MUECKOTO CONIEpKaHUS C MCHOJIb30BaHUEM HHGOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHI; YMEHHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIyYeHHOW MH(POpPMAIMM HAa OCHOBE HWMEIOIIUXCA 3HAaHUM U
JIONIOJIHUTEIBHBIX ~ MCTOYHHUKOB, YMEHHE  HCHOJIb30BATh  IpHU
BBITIOTHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-TIOMYJSPHYIO JIUTEPATYpPy
(U3HYECKOTO COJICpPIKAHMSI, CIPABOYHBIC MAaTEPHAIbI, PECYpChI CETH
Wurtepner; BrnageHwe 0a30BbIMH  HaBbIKAMH  MpeoOpa3zoBaHUs
nHDOpPMAIMA W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYTYIO; YMEHUE
CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(pOpMaI_[I/II/I N3 HCCKOJIbBKUX NCTOYHHUKOB




INEPEYEHDB JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAePKAHMS
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexanuueckoe  aBuwkeHue. MarepuanbHas  Touka. (CucremMa  OTCuéra.
OTHOCUTENBHOCTD JBUKCHUS
PaBHOMepHOE u HEpaBHOMEpHOE ABMkeHue. Cpennss ckopoctb. Dopmyna aiis
12 BBIUHCIICHUS CPEAHEH CKOpPOCTH: vV = S/t
PaBHOMeEpHOE npsAMOIMHENHOE JBUKEHHE. 3aBUCHUMOCTh KOOPAMHATHI Tejaa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUS:
13 (1) =x,+vt
I'padyiku 3aBUCUMOCTH OT BPEMEHH Ui MPOEKUUU CKOPOCTH, MPOCKIIHU
MepeMenieHus, IyTH, KOOPAWMHATHI TIPH PABHOMEPHOM MPSMOJIMHEHHOM
JBUKCHUH
3aBUCUMOCTh KOOPJIMHATHl Tejla OT BPEMEHHM B CIy4yae pPaBHOYCKOPEHHOTO
MIPSIMOJIMHEHHOTO IBYKCHHUSI:
2
-Sx':f:l =1'-|;|: *f—-ﬂ'x * -
-
@opMynbl ISl TPOEKUUU TEPEMEUIEHUs, MPOEKUUU CKOPOCTH U MPOEKUIUHU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKCHUU:
2
14 5. )=y, -t+a,- 5
U.\'(f] =Up, T4, £,
a.(tf)=canst,
UIIL - UI.YL =2{’I.TS.‘(
I'padkn 3aBHCUMOCTH OT BpPEMEHM MJI MPOEKIUU YCKOPEHHUs, MPOEKIUU
CKOPOCTH, TPOEKLUUU T[epeMelIeHUsl, KOOpAUHAThl IPH PaBHOYCKOPEHHOM
MPSMOJIMHEHOM JIBH>KCHUH
CBobonHoe nanenue. @opMyIibl, OMUCHIBAIOIINE CBOOOJHOE MaJeHHUE Tea IO
15 BEpTUKAINU (ABUKEHUE Tella BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTHU

3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHHM Ui TPOEKLIHUU YCKOPEHUS,




MPOCKIIMA CKOPOCTH M KOOPIAWHATHI TPHU CBOOOJHOM TAJCHUU Tela 10

BECPTHUKAIIN

CKopocTh paBHOMEPHOI'O JIBWJKEHHUS Teja 10 OKpyxkHocTu. Hampasienue
CKOPOCTH.

@dopmyna s BBIYUCIEHUS CKOPOCTH 4Yepe3 pajnyC OKPYKHOCTH U HEPUO]

oOpailieHus:
2nR
L=
T

LlenTpocTpemutensHoe — ycKopeHue. HampaBiieHWe — II@HTPOCTPEMHTEIILHOTO

16 yckopeHusi. QopMyiia 1 BBIYUCICHHS] YCKOPEHUS:
2
_w
%R
dopmyna, CBA3BIBAIOIIAS IEPUOJL U YACTOTY OOpaILeHHUS:
1
1." = —
T
Macca. IInotHocTs BemecTa. @opMyia [yl BBIYMCICHUS INIOTHOCTH:
_m
1.7 V
18 Cuna — BekTopHas ¢pusndeckas BennynHa. Clio)KeHUe CUIl
1.9 SBnenue unepuuu. Ilepsoiit 3akoH HeroToHa
Bropoii 3akoH Herotona:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPa YCKOPEHMSI T€Jla U BEKTOPA CUJIbL, AEUCTBYIOIIEH Ha
TENO
B3aumoneiictue ten. Tperuii 3akoH HeroToHa:
111 Fy g =-F
119 Tpenue nokos U TpeHUE CKOoIbXKeHUsA. PopMyrna I BEIYACICHUS MOLYJIS CUJIBI

TPCHUSA CKOJIbIKCHUS:




F_=pn-N

1.13

Hedbopmarus Tena. Yopyrue w Heynpyrue jaedopManuu. 3aKOH YIPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BceMI/IpHOC TATOTEHHE. 3aKOH BCCMHPHOI'O TATOTCHUS:

my - 1M,
F=G-—1_2
R
Cua TsixecTH. Y CKOpeHHe CBOOOTHOTO Ta/ICHUS.
dopmya 1uisi BHIYUCICHUS CUIIBI TSHKECTH BOIM3M noBepxHocTu 3emuu: F = mg.
Jemwxenue mnanet Bokpyr Comuina. [lepBas kocMuueckast CKOpOCTb.

HeBecomocTthb u MEeperpy3ku

1.15

Nmmynbe Tena — BeKTopHas (pu3ndeckasi BeIHIrHA.
D=mi

I/IMHYJ'ILC cuCTeMBI Tel. I3MeHeHne HUMITYJIbCA. I/IMHYJ'ILC CHJIbI

1.16

3akoH COXPAaHCHUS UMITYJIbCA IJIsL 3aMKHYTOI>’I CUCTCMBI TCII:
D=1, +1m, U, =const

PeaxTnBHOE NBIKEHIE

1.17

Mexanunyeckas pabora. @opMyia [l BEIYUCIECHUS paOOTHI CHIIBL:

A=F5ooscx

Mexann4decKasi MOIITHOCT:

N=24
I

1.18

Kunernueckas u MMOTCHIUAJIbHAs SOHCPTUA. (I)opMyna JJI BBIYUCIICHU S

KUHETUYECKON YHEPTUH:

J'HUE
Ey ="

Teopema o kuHeTHYECKOM AHEeprun. Popmyiia sl BBIYUCIECHUS TOTCHIIMAIbHOM




OHEPIHH TCIIa, IOJHATOTO

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEPIus:

E=E;+E p
119 3aKOH COXPAaHEHUs MEXaHWYECKOU sHeprun. Popmyria Juisl 3aKOHA COXPaHEHUs
MEXaHMUYECKOHN 3HEpPIUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpareHre MexaHMUECKON SHEPTUU pU HAJIMYUU CUJIbI TPEHHUSL.
[IpocTble MEXaHU3MBI. «3010TOE MPABUIIO» MEXAHUKH.
Poruar. Moment cuiisl: M - FI.
YcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHbIHM 1 HemoABMKHBIN O10ku. KIIJ] mpocThix MexaHW3MOB,
n= A‘E[ME:&HB.H
Idﬂl‘pﬁqﬁlﬂaﬂ
JlaBiieHue TBEPAOTO TeNa.
@opMyia i1 BBIYUCICHUS 1aBJICHUs TBEPIOTO Tema:
F
p= h
191 JaBnenue raza. ATMmocdepHoe JaBieHuE.
' I'mapocraTnyeckoe AaBJIEHUE BHYTPH KUIKOCTH.
®dopmyra Ui BBIUMCISHUS JaBICHNUS BHYTPH KUIKOCTH:
P=pg+D,
1.22 3akown [lackans. 'mapaBaundeckuii mpecc
3akoH Apxumena. Popmyna I ONPENENEHUs] BBITAIKUBAIOIIEH  CHIIBI,
NEMCTBYIOLIEN HA TENO, MOrPYKEHHOE B )KUJKOCTb MJIU Ta3:
1.23

F_jtm_ =pgV

VYcnosue maBanus tena. [lmaBanne CYA0B U BO3AYXOIIIaBaHUC




1.24

Mexannueckue KoseOaHus. AMIUIMTYJa, TEPUOJI W YacToTa KOJICOaHHIA.

®dopmyra, CBSI3BIBAIONIAS YACTOTY U MEPUOJ KOJICOAHUA:

1.25

MaremaTuueckuii M TNPYKUHHbIA MasTHUKU. lIpeBpamienue sHeprum mnpu

KOJIe0aTeILHOM JIBKEHUHN

1.26

3aryxaromue kKoynebanus. Bernyxkaennasie konebanus. PesoHanc

1.27

Mexanunueckue BOJHBI. [IpogosibHBIE U MONEPEYHbIE BOJIHBL. J[JIMHA BOJHBI U

CKOPOCTb PacpOCTPAHECHUS BOJIHBI:

h=v-T

1.28

3By1(. FpOMKOCTL N BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0BOI71 BOJIHbBI Ha I'paHUIC

nByx cpell. MHdpa3Byk U yabTpa3ByK

1.29

IIpaxmuueckue pabomvi

N3mepeHne cpenHell MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; HKECTKOCTH
IPYXUHBL, KO3((UIIMEHTa TPEHUS CKOJIBKEHMsS; paOOThl CHIIBI TPEHUs, CHUJIbI
YIOPYTOCTH; CpeIHEH CKOPOCTU JIBUKEHHUS OpyCKa 110 HAaKJIOHHOM IJIOCKOCTH;
YCKOpeHusi Opycka Npu ABMKEHHHM 110 HAKJIOHHOM IUIOCKOCTH; 4YacTOThl M
nepuoja KojeOaHuMM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KoJIeOaHUH MPY)KUHHOTO MasiTHUKAa; MOMEHTA CHJIbI, JEHCTBYIOIIEro Ha phlyar;
paboThl CWJIBI YIPYrOCTH NpU NOIBEME Ipy3a C TOMOIIBIO HENOABHKHOTO
6110Ka; pabOThHI CUJIBI YIPYTOCTH HPU MOJAbEME Ipy3a C MOMOIIbIO MOABHKHOTO
O10Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHIIBI OT 00BEMa MOTpYXKEHHOM
YacTH TeJla ¥ OT IJIOTHOCTH >KMIKOCTH; HE3aBUCHUMOCTH BBITAIKUBAOIIEH CHIIbI
OT Macchl Te€Na; CUIIbl TPEHMSI CKOJIBKEHHSI OT CHJIBI HOPMAJIBHOTO JIaBJIEHUS U OT
pOZa MOBEPXHOCTH; CWJIBl YIPYIOCTH, BO3HUKAIOIIEH B IMPYKWHE, OT CTENEHU
neopManuu MpyXHUHBI; YCKOpEHUs! Opycka OT yrjla HakJOHA HaIlpaBIISIOLICH;
nepuoja (4acToTbl) KoneOaHUN HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOJA
KoJIeOaHUH TMPYKMHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTU IMPYXKHHBI,
HCCIIeIOBaHNE HE3aBHCUMOCTH IMepHoja KojeOaHWH HHUTSHOIO MasTHHKAa OT

MacCChI Ipys3a. HpOBCpKa YCJIOBUS paBHOBCCHUS pblyara

1.30

Qusuueckue sA6neHUs 6 npupooe. TPUMEPbl JABUKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMU B KUBOM U HEXKUBOU IIPUPOE, NEUCTBUE CUIIBI TPEHUS B IIPUPOLE U

TCXHUKE, MPHUIUMBBEI W OTJIMUBBI, JABWXCHHUC IIJIAHCT ComHeyHon CHUCTCEMBI,




PEAKTUBHOC ABUKCHHC XUBBIX OPraHMW3MOB, pbldyaru B TCJIC YCJIOBCKA, BIIMAHUC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKHBOM OpraHu3M, IIJIaBaHUEC pBI6, BOCIIpHUATUC

3BYKOB JKUBOTHBIMHU, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, HYHaAMH, 3X0

Texnuueckue yCWlpOﬁCWlBG.’ CIIMAOMETP, AATUMUKH IIOJOKCHHUSA, PpaCCTOSIHHA H
YCKOPE€HHA, OUHAMOMETpP, MNOAIIMIIHUKH, PAKEThI, pbIyar, HO,I[BI/I)KHBII‘/'I u

HGHO[[BI/DKHLII;'I 6JIOKI/I, HAaKJIOHHAsA IINIOCKOCTb, HPOCTBIC MCXAaHU3MBLI B 6BITy,

L3l COOOIIAIOLINECS COCY/bI, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON HACOC, apeoMeTp, IXOJOT,
UCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OcCHOBHBIE  TIOJIOKEHHUS ~ MOJICKYJISIPHO-KUHETHUYECKOW  TEOpPUU  CTPOCHHS

2.1 BemecTBa. Moienu TBEPIOTo, KHUIAKOTO U Ta3000pa3HOTO COCTOSIHHIA BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

Y JBwxkenne yactui BemiectBa. (CBA3b  CKOPOCTM  JABWXKEHHUS YaCTULl C

' TeMreparypoil. bpoyHoBckoe nBuxkeHue, Iupdy3us

2.3 CmauvBaHUE U KaUJUISIPHBIE SIBICHUS

24 TennoBoe pacimupeHue u cxarue

2.5 TemoBoe paBHOBECHE

26 Buytpennss osneprus. Pabota u Teromepenada Kak CHocoObl HM3MEHEHUS

' BHYTPEHHEH HEPTUn

2.7 Buasl Temionepenayun: TeMIONPOBOAHOCTb, KOHBEKIUS, U3TYyUEHHE
HarpeBanne wu oxmaxzaenne ten. KonuuecTBo — TemIoThl. Y AenbHas
TETUIOEMKOCTB:

2.8
O=am(t,—1)
3aKoH COXpaHEHHWs PHEPTUM B TEIIOBBIX Mpolleccax. YpaBHEHHE TEIIOBOTO
OanaHca:

29
Q+0, +..=0
HUcnapenue u koHaeHcanus. V3MeHeHHEe BHYTPEHHEH SHEPruyd B MPOLECCEe

210 WCHapeHuss MW KoHjAeHcauuu. KumneHue HKUAKOCTH. VYAenbHas TerioTa

' napooOpazoBanusi: L = Q/m

2.11 BnaxxnocTs Bo3ayxa




[InaBnenne wu Kpuctaumzanus. V3MeHeHue BHYTPEHHEH SHEpPruM Mpu

IUIABJICHUU U KpUCTAJIJIM3alluu. YIICJ'IBHaH TCIJI0TA I1JIaBJICHUA !

2.12 ) 0
_}H
BHyTpeHHss sHEprus cropaHus TOIJIMBA. Y JeJIbHAs TEIUIOTa CrOPaHUs TOIUIMBA!
2.13 q=0Q/m
2.14 [Tpununs! paboTs! TermnoBbix apurarenei. KI1J{ TemnoBoro asurarens
Ilpakmuyeckue pabomvi
W3mepenue yaenbpHON TEMIOEMKOCTH METAJUIMYECKOTO LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, IOJYYEHHOTO BOJOH KOMHATHOM TeMIepaTypbl (UKCHPOBAHHOM
Macchl, B KOTOPYIO OIIYIIEH HarpeTblii LWIMHIAP; KOJIMYECTBA TEIUIOTHI,
2.15 OTJA@HHOTO HAarpeTbiM LMIMHAPOM, IOCJIE OIYCKaHUS €ro B BOJY KOMHATHOMU
TEMIIEPATypbl; OTHOCHUTEIbHOW BJIAXKHOCTH BO3/yXa; YAEIbHOM TEIIOTHI
IaBieHus Jsbna. HMcecnenoBaHue HW3MEHEHHs TEMIEpaTypsl BOABI  IIpU
Pa3NMYHBIX YCIOBHSAX; SIBJICHUS TEIUIOOOMEHA IMPHU CMEIIMBAHUHM XOJIOMHOW U
ropsiuei BOJbI; IPOLECCA UCTIAPEHUS
Qusuueckue a6ieHus 6 npupooe. MOBEPXHOCTHOE HATSXKEHHE M KalWJUISIPHBIE
2.16 SBJICHUS B NIPUPOJE, KPUCTALIBI B mpupoje, udinydeHune ConHLa, 3amep3aHue
BOJI0OEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, WHesl, CHera
Texnuueckue ycmpoucmea: KalWUIApbl, IIPUMEPBl UCIOJIb30BAHNUS KPUCTAILIOB,
217 KHUJKOCTHBIM TEPMOMETp, aTUMK TEMIEepaTyphl, TEPMOC, CUCTEMa OTOIJICHUS
' JIOMOB, TUTPOMETPBI, TICUXPOMETp, NapoBasi TypOuHa, ABUraTeilb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATI'HUTHLIE ABJIEHNA
3.1 OnexTpusanus Tei. [[Ba Buaa 2IEKTPUIECKUX 3apsiioB
3.2 B3aumopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyrnona
3.3 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsaaa
34 Onektpuueckoe mone. HanpsbkéHHocTh  anekTpudeckoro nois.  [IpuHnun
' CYIEPHO3UIINH AIEKTPUIECKUX MOoJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurtenu »snekrtpuueckux 3apsiioB. JleHCTBHE 3JIEKTPUUECKOrO IO  Ha
' aNeKTpudecKue 3apspl. [[pOBOAHUKYN U TUAIEKTPUKU
3.6 ITocTosiHHBIN AneKTpudecKuil TOK. [leficTBus anekTpuueckoro Toka. Cuia Toka.




Hanpsoxenne.

l=g/t,U=A/

DJEKTPUYECKOE CONPOTHBIICHHE. Y ICIbHOE AIEKTPUIECKOE CONPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma s yaactka snekrpudeckoi menu: | = U/R
[TocnenoBarenbHOE COCAMHEHUE TPOBOIHUKOB:
I =1I,; U=U+U,; R=R +R,
1 1 1 2
39 [MapannensHoe coeAMHEHNE IPOBOTHIUKOB PABHOTO COMTPOTHUBIICHUS:
U=U;I=1+1;R=2.
2 2 P
CMmenanHbIe COeTMHEHHS TPOBOHNUKOB
Pabota 1 MmontHOCTH 35ekTpruyeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxoynsa — Jlenna:
2
3.11 Q=I"-R-t
312 OnbIT Opcrena. MarHuTHoe IMojie MPSMOro MPOBOJHUKA C TOKOM. JIMHumM
MarHUTHON MHIYKIIUU
313 MarautHoe 1OJI€ IIOCTOSHHOTO MarHuTta. B3aumMoJIenCTBHE IOCTOSIHHBIX
MarHuTOB
3.14 JlelicTBrE MarHUTHOTO MOJIS1 HA IPOBOJAHUK C TOKOM
3.15 Omnebitel @apanesd. SABnenue smekTpoMarauTHOM HHAyKIKHK. [IpaBuio Jlenna
Ipaxmuueckue pabomoi
W3mepeHne  2JIEKTPUYECKOTO  CONPOTHBIICHUS  PE3UCTOPa;  MOIIHOCTH
AJIEKTPUUECKOTO TOKA; pabOThI AJIEKTPUIECKOTO TOKA.
3.16 HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOMIETO B IPOBOJIHUKE

(pCSI/ICTOpBI, naMnqua), OT HaIIPsAKCHHA Ha KOHLaX MPOBOJHHKA; 3aBUCUMOCTU
COIMPOTUBJICHHUS OT JJIMHBI IIPOBOJHHUKA, IJIOIIaAN €T0 IMOIECPEUYHOT0 CCUCHUA U

YACJIBHOT'O COITPOTHUBIICHHUA.




[IpoBepka mpaBuia AJsl 3JIEKTPUUECKOrO HAMPSKEHUSI TIPU TOCIEI0BATEIbHOM
COCIMHEHUH MPOBOJHHUKOB; IMpaBWJIa JJIsi CHUIIBl AJIEKTPUYECKOTO TOKa MpPH

IapajuIeIbHOM COEIMHEHNHU IPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Quzuyeckue a6leHUs 8 Npupode: SBICKTpUUYECKUE SBICHHUS B armocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPraHW3MOB, MATHUTHOE I0JIe 3eMIIH, Jpel( MOIIOCOB,
POJIb MAarHUTHOTO TIOJIS JJIS1 J)KU3HU Ha 3eMile, OJISIPHOE CUSHUE
Texnuueckue ycmpouicmed: 3IEKTPOCKOI, aMIIEpMETP, BOJBTMETP, PEOCTar,
CUETYMK  DJIEKTPUYECKOW  OSHEPTUH,  BJICKTPOOCBETUTEIBHBIE  HPHUOOPHI,
3.18 HarpeBaTeybHbIE AIIEKTPONPUOOpPHI (mpumepsl), ANIEKTPUYECKUE
NPEAOXPAHUTENH, DIICKTPOMArHUT, JJIEKTPOJIBUTATENIb IOCTOSHHOTO TOKA,
TeHepaTOp MOCTOSHHOTO TOKa
3.19 OnexkTpoMarHuTHele BoJIHbI. [1Ikana 3eKTpoMarHuTHBIX BOJIH
3.20 JlyueBast Mmozenb ceta. [IpsiMonHeliHOE pacpocTpaHeHNE CBETa
3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH NPETOMIICHUS CBETa
3.23 Jucnepcus ceera
394 JIunza. Xon nydeit B nmua3e. DokycHoe paccTosiHue nuH3bl. ONTHYECKas cuiia
' mun3el: D = 1/F
3.25 I'na3 xak ontuueckas cuctema. Onruyeckue NpruOops
Ilpaxmuueckue pabomoi
#H#HPar#Ht#l13MepeHne ONTUYECKON CHibl coOMparomel JHMH3bI;, (OKYCHOTIO
paccTosiHUsL COOMpArOIIel JTMH3HI (IT0 CBOMCTBY paBEeHCTBA pa3MepOB NpeaAMeETa U
M300pakeHMs], KOT/Ia TPEeIMEeT PACIOJIOKEeH B JBOWHOM (DOKyCe), MOKazaTems
3.26 IIPEIOMIIEHUS CTEKJIA.
##HPar#H##llccnennoBanue CBOWCTBa M300pa)KEHUS, MOJIYYEHHOIO C IOMOIIbIO
cobuparomieil JTUH3bI; W3MEHEHHUsS (OKYCHOTO PACCTOSHHS IBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH YIJIa TMPEJIOMJICHHUS CBETOBOTO JIyda OT yIJia MaJCHUs Ha
I'PaHMIIE «BO3YX — CTEKIIO»
327 Qusuueckue senenus 6 npupode: 3armenusi Comxna u JlyHBI, 1BeTa Te,
' ONTUYECKUE sIBIeHUS B aTMochepe (1BeT HeOa, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoiicmeéa: OYKH, TIEPHCKOI, (hoToammapar, ONTHUYECKUE
' CBETOBO/IbI
4 KBAHTOBEBIE SABJIEHHWA
41 PagunoaktuBHOCTh. Anb(a-, Oera-, raMma-usnydeHus. Peakuun anbda-u Oera-




pacrana

4.2 OmneiTel Pe3epdopaa o paccessauto anbda-yactuil. [Lmanerapuas Moaenb aroma

43 CocraB atomHoro siapa. M3oromsl

44 IIepuon nomnypacnaza aTOMHBIX SIEP

4.5 SnepHble peakMy. 3aKOHbI COXPaHEHMSI 3apsJ0BOIO U MAaCCOBOT'O YUCE
Qu3zuueckue AGNeHUs 8 Npupooe: E€CTECTBEHHBIM paJUOaKTHBHBIA  (OH,

4.6 KOCMHMUYECKUE JIy4yd, PATUOAKTUBHOE M3JIyUEHHE MPUPOJHBIX MHUHEPAJIOB,
JeiCTBHE PaInOAKTUBHBIX U3TYYCHUI HA OPraHU3M YeJIOBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, HHIUBUIYaJIbHBIN JT03UMETpP, KaMepa

Bunbcona, sigepHas sHepreTrka




YYEBHO-METOJIMYECKOE OBECITEYEHUE OBPA3OBATEJILHOIO
TIPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJTA YHEHUKA

1. . M. TI€peimkun, A. W. BanoB. ®usuka. 7 kinacc. YueOHUK. M:
[Ipocsenienue

2. . M. Tlépeiikun, A. Y. iBanoB. ®usuka. 8 kinacc. YueOHUk. M:
[Ipocsenienue

3. . M. [1éppruikun, E. M. I'ytauk, A. U. UBanos, M. A. [lerpoBa. ®uzuka. 9
kiacc. Yueonuk. M: IIpocsemienue

4, J1.2.I'ennenmreiin, JI.A. Kupuk, .M. I'ensdrar, N.10. Henames. ®uzuka. 7
KJ1acc. 3agauyHuK 1 001eo0pa3oBaTeIbHbIX opranu3amnuii. M.: MueMo3uHa

5. JI.D.I'ennenmretin, JI.A. Kupuk, U.M. I'ensdrar, U.1O. Henames. ®u3zuka. 8
KJ1acc. 3agauyHuK i 001eo0pa3oBaTeIbHbIX opranu3amnuii. M.: MueMo3uHa

6. JI.D.I'ennenmretin, JI.A. Kupuk, U.M. I'ensdrar, U.}O. Henames. ®u3zuka. 9
KJ1acc. 3agauyHuK i 001eo0pa3oBaTeIbHbIX opranu3amnuii. M.: MueMo3uHa

METOJUYECKHUE MATEPUAJIBI JUIA YUUTEJIA

1. I'pomuera O.1. Metoanueckoe nocodue mno pusuke. 7/ Kiacc: K yueOHuky A.B.
[Téppimkuna «Pusuka. 7 kinacey ®I'OC (xk HoBomy PITY). M.: Dx3amen

2. I'pomruieBa O.1. Metoandeckoe mocodue mo ¢pusuke. 8 kiace: k yaeOHUKy A.B.
[Téprrimkuna «®Puzuka. 8 kinace» OI'OC (k Hoomy DITY). M.: Dx3amen

3. I'pommeBa O.U. Meroauyeckoe nmocodue nmo pusmke. 9 knacc: k yaeoHuky A.B.
[Téprrimkuna «®Puzuka. 9 kinacey ®I'OC (k HoBomy DITY). M.: Dk3aMeH

4. BonkoB B.A., [Tonsuckuit C.E. YHUBeEpcaJIbHBIE MOYPOUYHBIE pa3pabOTKH 1O
dusuke: 7 knacc. M.: BAKO

5. Bonkos B.A., Tlonsiackuit C.E. YHuBepcanbHbIe MOypOYHBIC pa3pabOTKH 110
dusuke: 8 xkinacc. M.: BAKO

6. Bonkos B.A., Ilonsackuit C.E. YHuBepcanbHbIe TOypOYHBIC pa3pabOTKH 110
dusuke: 9 knacc. M.: BAKO

7. Ilenaretiuenko H.JI. ®u3nka. 7 kiacc: TEXHOJIOTMYECKUE KapThl YPOKOB 1O
yueoHuky A.B. I[I€primkuna. Bonrorpaa: Yuutens



8. [lenaretiuenko H.JI. ®u3uka. 8 kinacc: TEXHOJIOTMYECKUE KapPThl YPOKOB 11O
yueOoHuky A.B. [I€psimikuna. Bonrorpaa: Yuurens

9. [Tenaretiuenko H.JI. ®uznka. 9 kinacc: TEXHOJIOTHYECKUE KAPThl YPOKOB 10
yueOHuky A.B. [I€psimikuna. Bonrorpaa: Yuurens

10. ITypsimeBa H.C. OI'D. ®usuka: HOBBII MOJHBIA CIIPABOYHHK JJIST TOATOTOBKHU
k OI'D. M.: ACT

11. I'pomuea O.U. EI'D. ®uzuka. IHTEeHCHBHAs CAMOCTOATEbHAS TOATOTOBKA K
EnnHoMy rocyaapcTBeHHOMY 3K3ameHy. M.: Dk3aMeH

12. Kamzeera E.E. OI'D. ®u3nka: TUIIOBBIC SK3aMeHAITMOHHBIC BapruaHThI: 30
BapuaHToB. M.: HarronansHoe oOpa3zoBanue

13. Kopxasuna M.1O., Biacosa I.I". ®usuka. Hoseitmmii cripaBouHUK
mkoasHuKa. M.: CJIOBO, Dkxcmo

[MNPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU
NMHTEPHET

1. https://sdamaqia.ru/

2. https://fipi.ru/

3. https://resh.edu.ru/

4. https://bvbinfo.ru/

5. https://uchi.ru/

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



https://sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://bvbinfo.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41a4a6
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