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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJOKEHHW M TpeOOBAaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHON paboyet mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenopaBanus yueoHoro npeamMera «Ousukay.

Conmepxanue mnporpaMmbl 10 (U3MKE HAmpaBiIeHO Ha (QOpPMHUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3alUI0 H3yYEHHUS
(GU3MKKM Ha NEATEeNbHOCTHOM OcHOBe. B mporpamme mno (usuke y4yuThIBAIOTCA
BO3MOKHOCTH y4yeOHOro mnpenMera B peanuzauuu TtpedboBanuii ®I'OC OOO k
TJTAHUPYEMBIM JTUYHOCTHBIM U METaIllpeAMETHBIM pe3yJbTaTaM 00yUYeHHs, a TAKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeaeieHue yueOHOro Marepuana
o rojgaM o0ydeHus (1o Kjaccam), MpeiaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTh
U3y4YeHHUs] T€M, OCHOBAaHHYIO Ha JIOTUKE DPa3BUTHUSI MPEAMETHOTO COJEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOU
MOMOIIH YUUTEIIO B CO3/1aHUU pabouell mporpaMMBl 10 y4eOHOMY MpPEeIMETY.

®du3zrka SBIAETCI CUCTEMOOOPA3YIOUTUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEJMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JEXAT B OCHOBE MPOLECCOB H
SABJICHUM, W3y4yaeMbIX XUMHEH, Ouosorued, acrpoHomMued u QGU3UIECKOU
reorpadueid, BHOCHUT BKJAaJ B €CTECTBEHHOHAYyYHYIO KapTUHY  MHpa,
NpelocTaBiIsieT HaubOojee sCHble O0O0pas3lbl MPUMEHEHUsS HAay4YHOro MeEToAa
MO3HAHUA, TO €CTh CII0C00A MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna w3 raaBHBIX 3a7a4 (PU3NUYECKOro OO0pa3oBaHUSI B CTPYKType OOIIETo
o0pa3oBaHMsI COCTOMT B (POPMHpPOBAHMHM ECTECTBEHHOHAYYHOW TPaAaMOTHOCTH H
MHTEpEca K HayKe Yy 00y4aromuxcs.

N3yuenne ¢usnkn Ha 06a30BOM YpOBHE IMperoyiaraet OBJaJCHUE
CIEIYIOIIMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OLEHHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPIPETHUPOBATH  JaHHBIE U  HCHOJB30BATh  HAy4YHbIE
J0Ka3aTeabCTBA ISl OJYyYEHHUS BBIBOJOB.

[enn wusyueHnus ¢GU3MKA Ha YPOBHE OCHOBHOro o0ImIero oOpa3oBaHUS
onpenenensl B Konuenumuu mnpenojgaBanus ydeOHoro mnpeamera «®Pusnka» B
oOpa3oBarenpHbIX opraHuzauusx Poccuiickoit ®enepauuu, peagu3yroUX
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTrpaMMbl, YTBEPKAEHHON pelieHHEM



Koserun MunucrepcTBa npocsenienus: Poccuiickoit @enepanuu (IpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).
Hean nzyyenust Gpusnuku:

npuoOpeTeHne HMHTEepeca U CTPEeMJICHHS OOydYaloluXcs K HaydYHOMY
W3YYCHUIO TMPUPOJIbI, PAa3BUTUE HMX HHTEJUICKTYyaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJIC TIO3HAHUS M (DOPMHUPOBAHKE
MCCJIEI0BATEIIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHEpOBaHUE TIPEACTABICHUA O POIU (U3WKU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TMPEJCTABICHUH O  BO3MOXHBIX  cdepax  Oymymiein
poeCcCHOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOH, IOJATOTOBKA K
JaJbHEUIIIeMy 0OOyYCHHIO B ’TOM HAIPaBJICHUU.

JIoCTH)KeHHE 3TUX IIeJied MporpaMMbl 1O (u3UKe Ha YpPOBHE OCHOBHOT'O
oO1ero o0pazoBanusi 00ECIEYMBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

npuoOpeTeHne 3HAHUH O JUCKPETHOM CTPOCHHWH  BEIIECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHYCCKMX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

NpUOOpETeHNE YMEHUN OMUCHIBATH U OOBSICHATH (DU3UUECKHUE SBICHHS C
WCTIOJIb30BAaHUEM TIOTYUCHHBIX 3HAHMIA,

OCBOCHHME METOJOB PEIICHHUS NPOCTCUIINX PacUYETHBIX 3adad ¢
HCITOJIb30BAaHUEM buzrgecKnx MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 33/a4;

pa3BUTHE YMEHUU HAONIOAATh IPUPOIHBIC SBICHUS U BITIOIHITH OTBITHI,
nabopaTtopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHMOPMAIME (PU3NUECKOTO COACpPIKAHUSA,
BKJTFOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (DU3UKHU, aHATU3 U
KPUTUYECKOE OIICHUBAaHUE MH(POPMAIIHH;

3HAKOMCTBO €O c(hepamu mpodeccHoHaTBHOM NeATeTbHOCTH, CBI3aHHBIMU
¢ GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMU Ha
JTOCTHKCHHUAX (U3NIECKON HAYKH.

Ha wnsyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIErO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kinacce — 68 gacoB (2 yaca B HEZIeN0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B Henenio).

[Ipennaraemspiii B mporpaMmMe Mo (GU3MKE MepedeHb JT1ab0paTOPHBIX padoT H
OIIBITOB HOCUT PEKOMEHIATEIIBHBIN XapaKTep, YIUTEIb JeJIaeT BEIOOP IPOBEICHIS



7a00paTOPHBIX PabOT M OMBITOB C YYETOM HMHAMBUIYATbHBIX OCOOCHHOCTEH
oOy4JaroIuMxcs, CIHUCKa AKCIIEPUMEHTAIBHBIX 3aJIaHHUH, MPeIaracMbIX B paMKax
OCHOBHOT'O TOCYJJaPCTBEHHOTO 3K3aMeHa 1Mo (hHU3HuKe.



COILEPKXAHUE OBYUYEHUA

7 KITIACC

Pazgen 1. @usuka u e€ posib B NIO3HAHUM OKPY KAKOLIEr0 MUpPA.

®u3nka — Hayka o mpupone. SBineHuss npupoisl. PU3HUECKUE SIBIICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, DJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BeNMUMHBL. M3MmepeHue Qusnyeckux BenuuuH. Dusnyeckue
npubopsl. [lorpenHocTh M3MepeHuil. MexxayHapoHast CUCTEMA €AMHHUII.

Kak ¢wusuka u jApyrue ecTecTBEHHbIE HAyKHM H3Y4YaloT MPUPO.Y.
EcTecTBeHHOHAYUHBI METOJl TMO3HAHUA: HAOIIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE TUIOTE3, SKCIIEPUMEHT 1O POBEPKE TMIOTE3, OOBSICHEHHE
HaOmogaemoro siiaeHus. Onucanue GU3NUEeCKUX SBICHHUN C TOMOIIBIO MOJIETIEH.

JHemoncmpayuu.

1. MexaHU4YeCcKHe, TEIUJIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUS.
2. ®usndeckue MpUOOPHI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAOTOBBIM U
I (POBHIM TPHUOOPOM.
Jlabopamopnuie padbomovt u onvimot.
1. OmpeneneHne UEHbI IETIEHUS IKaIbl U3MEPUTEIBLHOTO IproOpa.
2. H3mepeHue pacCTOAHUM.
3. M3mepenue o0bEMA KUAKOCTH U TBEPOTO Tea.
4. OmpeneneHue pa3MepoB MAJIBIX TE.
5. M3mepenue temreparypsl HNpU MHOMOIIHM >KHIKOCTHOTO TEPMOMETpA WU
JaTYMKa TeMIEepaTyphbl.

6. lIpoBeaeHue uccnenoBaHusi MO MPOBEPKE THUIIOTE3bI: JATBHOCTh MOJETA
iapuKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
ITyCKa.

Pa3pnen 2. IlepBoHayanbHbIE CBeEeHNUS O CTPOEHHH BelllecTBA.

CrpoeHne BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. ONBITHI,
JOKAa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBrkeHne dactul BemecTtBa. CBs3b CKOPOCTH JIBWXKEHUS 4YacTHI[ C
TeMmriepatypoii. bpoyHoBckoe aBmxenue, nuddysus. BzammoneilicTBue uacTuil
BEILIECTBA: IPUTSYKEHUE U OTTAJIKUBAHHUE.

ArperatHbple COCTOSIHUS BEILIECTBA: CTPOCHHUE ra30B, HKUIAKOCTEW M TBEPABIX
(kpucTaymMyeckux) Tel. B3auMocBsi3b MEXAy CBOWCTBAMH BEIIECTB B Pa3HbIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJSAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmrogenune OpoyHOBCKOTO JIBHIKEHHS.

2. HaGmronenue muddyszun.



3. HaGmiomenue ~ siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSHKECHUEM  WIH
OTTAJIKUBAaHUEM YaCTHUII BEIIECTBA.

Jlabopamophuie padbomot u onvimol.

1. OuneHka JuaMeTrpa aroMa METOJAOM pSAI0B (C  HCMHOJIb30BAaHUEM

dboTorpaduii).
2. OnbIThI 10 HAOJIOICHUIO TETJIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI MO0 OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSIKEHUS.
Pa3nen 3. JIBu:keHHe U B3aUMO/ieliCTBHE TeJl.
MexaHnueckoe JBHKEHHE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JABUIKEHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPHU HEPABHOMEPHOM JBWKEHUU. Pacyér mytu u
BPEMEHU JBUKEHUSI.
SBrneHue wHepHMHU. 3aKOH HMHEpIMU. B3auMojelcTBHE Tel KakK MNpUYMHA
M3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca kKak Mepa HWHEpPTHOCTU Tea.
[InoTHOCTH BemiecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IMHHUIIC
0o0bEMa BelecTBa.
Cuiia Kak XapakTepucTuKa B3aumojeicTBus Tei. Cuila ynpyrocTd W 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOLIBIO IMHAMOMETpPA. SIBJI€HME TATOTEHUS U CHJIa
TskecTd. CHlla TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Cnoxkenue
CWJI, HANPABJICHHBIX IT0 OJHOM mpsiMoM. PaBHomelcTByromas cuin. Cuna TpeHUs.
TpeHue CKONMbKEHUS U TPEHUE NOKOs. TpeHue B Mpupoie U TEXHUKE.
Hemoncmpayuu.
1. HabGmrogeHne MexaHMYeCKOTro IBUKEHHUS TeNa.
2. M3MepeHne CKOPOCTH NPSIMOJIMHEHHOTO JBUXKCHMUSI.
3. HaOmionenue siBneHUs HHEPIUH.
4. HaOmroeHrue u3MeHEHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.
5. CpaBHeEHHE Macc MO B3aNMOJICHCTBUIO TEJL.
6. Crno)xeHue cui, HapaBJIEHHBIX MO OJHON MPSIMOM.
Jlabopamophule pabomot u onvimel.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JABUKEHUS (LIapUKa B KUIKOCTH,
MOJIENU AJIEKTPUUECKOr0 aBTOMOOWIISI M TaK Jajee).

2. OmpezeneHue CpelHE CKOPOCTU CKOJNBXKEHHsS OpycKa WU LIapuKa 0
HAKJIOHHOM TTOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOTO TeNA.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (Iedopmaiun)
MPY>KUHBI OT MPUII0KEHHOMN CHUIIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbXKEHUSI OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszneun 4. JlaBjieHue TBEPABIX TeJl, :KUIKOCTE U ra3os.



JlaBnenue. CriocoObl YMEHBIIICHUS W YBEIMYCHUS JaBicHUs. JlaBiaeHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEma, Temmeparyphl. Ilepenmaua naBiieHUs
TBEPABIMU TEJNAMHU, XUAKOCTIMH W razamu. 3akoH [lackams. [IHeBmaTnueckue

MalllMHbl. 3aBUCUMOCTb JABJICHUSI XUJIKOCTH OT TiIyOuHBI. ['MapocTaTuyeckuil

napaaokc. Cooburaronuecs: cocyasl. [ napaBauyeckue MeXaHU3MBbI.

Atmocdepa 3emuin u armocepHoe aamieHue. [IpuuuHbl CyiecTBOBaHMS
BO3aAylHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBiIeHUsS. 3aBUCUMOCTh aTMOC(EPHOTO MaBJICHUS OT BHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 M13MepeHuss aTMOC(HEPHOTO TaBJICHHUS.

JleiicTBUE KUAKOCTH U ra3a Ha MOTrpyKEHHOE B HUX TeJO. BhITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
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3aBUCHUMOCTb JIABJIEHUS raza OT TEMIIEPATYPHI.

[lepenaya gaBiaeHUs )KUIKOCTBIO U Ta30M.

Coobmraroiuecst CoCy/ibl.

['mapaBanyueckuit mpecc.

[IposiBnenue necTBUs aTMOCPEPHOTO JABICHUSI.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YaCTH
T€JIa ¥ TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIAKOCTH.
YcioBue IiaBaHus TeI: IUIABAHUE WJIM NOTPYXKEHUE TEJl B 3aBUCHUMOCTHU
OT COOTHOIIEHUS IJIOTHOCTEMN TENa U )KUIAKOCTH.

Jlabopamophuie padbomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPY>KEHHOM B
KUJKOCTh YaCTH TEJIa.

OnpeneneHue  BBITAIKUBAIOIIECH CWIBL, JACUCTBYIOLIEM Ha  TeJo,
IIOTPYKEHHOE B JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITATKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MACChl TEJIA.

OneITBl, JEMOHCTPHUPYIOLIME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHIIBL,
JNEUCTBYIOUIE Ha TeJNO B JKUAKOCTH, OT O0bEMA MOTPYKEHHOU B
KUJKOCTb YaCTH T€JIA U OT IUIOTHOCTH KUJKOCTH.

KoHncTpynpoBanue apeoMerpa WIM  KOHCTPYMPOBAHME JIOAKU U
OIIpeJeNICHHE €€ rPy30I0ABbEMHOCTH.

Paspnes S. PaGora u1 MOLIHOCTH. JDHEpPrusi.

Mexanundeckast pabota. MOITHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecHsl ppluara. IlpuMmeHeHue mpaBwia paBHOBECHs pblyara K OJIOKY.



«3onotoe mnpaBuio» wmexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexanuueckas dHeprus. KuHeTmueckas ¢ NOTEHIMAIbHAS DHEPIUA.
[IpeBpailieHrie 0THOTO BHUJIa MEXAHUYECKOW YHEPTUU B IPYTrOM. 3aKOH COXPAHEHUs
SHEPIUU B MEXAHUKE.
Jemoncmpayuu.
1. IIpuMepbl NPOCTHIX MEXAHU3MOB.
Jlabopamophule pabomot u onvimel.
1. Ompenenenve pabOThI CUJIbI TPEHHS MPU PABHOMEPHOM JABMKCHUH Tela
10 TOPU3OHTAIBHOW IMOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUara.
N3smepenue KII/] HaKIIOHHOW MIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHECHUSI MEXAHUYECKON SHEPTUH.

8 KITIACC

Pa3nesn 6. TenuioBble siBJIEHUA.

OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca U pa3Mmepbl aTOMOB M MOJIEKYJ. OmNbIThl, MOATBEPKIAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYIIPHOKUHETHYECKOU TEOPHH.

Mopenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSTHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUHW MOJIEKYJIAPHO-KUHETUYECKOU TEOPUHU.
CmaunBaHNe U KallWJUIIPHBIE SBJICHUS. TeIUIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JIBHXKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH SHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboTHI. Bup TeIIonepeaavu:
TEIIONPOBOJAHOCTh, KOHBEKIIHS, U3ITyYCHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTH BElIeCTBa. 1emiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHME TeIIoBoro Oamanca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJAENbHAs TEIJIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHWIIEHUS OT aTMoc(hepHOTO
TABIICHHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y I€JIbHAS TEIIOTA CTOPAHUSL.

[Tpunruner pabotel TerioBbix napurarencit KIIJ temmoBoro nBuratesns.
TennoBele ABUTATENM U 3aIATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAHEHHUSI U MIPEBPAILECHUS SHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmrogenune OpOyHOBCKOTO JIBHIKCHHUS.
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10.
11.
12.
13.

Habmonenne nuddysun.

HaOmronenue siBeHnit cMauMBaHUs M KaMWIISIPHBIX SIBJICHUH.
HaOnronenue TemioBoro pacimpeHust Tel.

M3MmeHeHne naBieHUs ra3a IpH M3MEHCHHHM O00bEéMa M HarpeBaHUH HIIH
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIepaTypsl.

Bunbl Tenonepenaum.

OxnaxIeHUe IPU COBEPIICHUN PaOOTEHI.

HarpeBanue npu coBepiieHuH pabOThl BHEIIHUMU CHJIAMU.
CpaBHeHME TETUIOEMKOCTEHN pa3IMYHbIX BEIIECTB.
HaOmronenne kuneHus.

Hab6nronenmne mocTossHCTBA TeMITepaTyphl MPH TJIaBICHUH.
Mopenu TeIIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimut.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OnpITHI 1O BBIPAIIMBAHUIO KPUCTAIJIOB OBAPEHHOM COJIM MIJIM caxapa.
OnpITEl 10 HAOJIIOACHUIO TEIJIOBOTO PACIIMPECHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OnpeneneHue gaBieHUs BO3yXa B OAJJTIOHE HITPUILA.

OnbIThl, AEMOHCTPUPYIONIUME 3aBUCHUMOCThH JIaBJICHUS BO3JyXa OT €ro
00béMa M HArpeBaHUS WIIN OXJIAKICHHS.

[IpoBepka runoTe3pl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHS BHYTPEHHEH »OHEpPruM Tela B pe3yJbTaTe
Terronepeaayr U paboThl BHEITHUX CHII.

UccnenoBanue siBaeHUs] TEIUIOOOMEHA IPU CMEIIMBAHWUU XOJIOJHOW U
ropsiuei BOJIBI.

Onpenenenue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJIOM  MpH
TEII00OMEHE C HAarPEeThIM METAJUIMYECKUM IIUJIUH]IPOM.

Onpenenenue yaeabHOU TEIIIOEMKOCTH BEIIECTBA.

UccnenoBanue mponecca UCIapeHusl.

Ornpenenenue OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI TUIABICHUS JIbA.

Paznen 7. Diekrpuyeckue ¥ MATHUTHBIE SIBJICHUS.

OnekTpu3aums Ten. /[Ba poaa 3leKTpUYecKuX 3apsaoB. B3ammoneiicTBue
3apspKEHHBIX  Tesl. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJECHCTBUS
3apsKEHHBIX TEJT OT BEJIUYUHBI 3apSI0B U PACCTOSHUS MEXKIY TEIIAMH).

Onektpuueckoe mnojne. Hanpsok€HHOCTh anekTpuueckoro nods. IIpuHuun
CYNEPHO3ULIUH ICKTPUUECKUX TOJICH (Ha Ka4eCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DIEMEHTAPHBINA 3JIEKTPUUYECKUN 3apsii.
Crpoenne aroma. IIpoBOJNHMKM W  JUDJIEKTPUKU. 3aKOH  COXPaHCHUS
AJIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBUS CYLIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
M cTOoYyHUKM TIOCTOSSHHOTO TOKa. JIEWCTBUSA DSIIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUIN TOK B JKUJKOCTAX U raszax.

Onektpuueckasds uenb. Cuima  TOkKa.  DJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBjeHHE MPOBOJHUKA. YICIBHOE COMPOTUBJICHUE BellecTBa. 3akoH Oma
s yyactka nenu.  [locienmoBarenbHOE W MApAJUICNIBHOE — COCAUHEHUE
IPOBOJIHUKOB.

PaGota u MONIHOCTH DJIEKTPUYECKOTO TOKa. 3akoH Jxoyns—JIeHua.
DneKTpudecKre IeNu U MOTPEOUTENH IIEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[locTosiHHBIE ~ MarHuThl.  B3anmoneicTBHE  MOCTOSHHBIX ~ MAarHHUTOB.
MaruauTtHoe nosnie. MarHutHoe noJie 3eMJIM U €r0 3HAYCHUE ISl KU3HU Ha 3eMIie.
OmeiT  Opcrega. MarHutHoe 1one  BJIEKTpUUECKOTo Toka. [IpumeHenwue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MCTBME MATHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
DIEKTPOJBUIaTeNlb MOCTOSHHOTO TOKa. VCnoyib30BaHME 3IEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Oneitel @apanes. SABnenue snekrpoMarHuTHOM uHayKuuu. [Ipasuno Jlenna.
DIEeKTpOoreHepaTop. Crnioco6b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMKY HA BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpHr3alus Te.
JIBa poJ1a 3JIEKTPUYECKUX 3apsi 0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
YCTpPONCTBO U IEMCTBUE HIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST UHIYKIIHS.
3aKOH COXpaHEHUS FJIECKTPUUECKUX 3aPsI0B.
IIpOBOIHUKY U JUBIEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHNKHY TOCTOSIHHOTO TOKA.
JIeHCTBUS JIIEKTPUIECKOTO TOKA.
. DIEKTPUYECKHI TOK B dKUJKOCTH.
. ['a30BbIi1 pa3ps.
. I3mepenue cuibl TOKa aMIepMETPOM.
. U3MepeHnne 35IeKTpuIeCcKOro HarpsKeHUs. BOJIbTMETPOM.
. PeocTtar n marazuH cCOnpOTUBIICHUM.
. B3anmoeiicTBrE MOCTOSHHBIX MarHUTOB.
. MozenrpoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJIOCOB MarHuTa.

O o N o A W N R
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHre MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OnbIT Ipcrena.

MarauTHoe noje Toka. DJIEKTPOMArHuT.

JlelicTBME€ MarHUTHOIO TTOJIA HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

UccnenoBanue siBICHUA 3JIEKTPOMArHUTHON MHIYKIUH.

Omneiter ®apanes.

3aBUCHUMOCTh HAMNpPABICHUS WHAYKIUOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHUS.

DJIEKTPOTreHepaTOp MOCTOSTHHOTO TOKA.

Jlabopamophuie padbomot u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAOMIONCHUIO DJICKTPU3ANMHA TEN WHAYKIMEH | TpHU
COTPUKOCHOBEHHH.

UccnenoBanne neWCTBUS DJICKTPUYECKOTO TIOJISI HA TPOBOJHUKH H
JTUDJICKTPUKH.

COopka u mpoBepka pabOTHI AIEKTPUICCKON IETH IMOCTOSHHOTO TOKA.
N3mepenue u peryJImpoBaHue CHIIBI TOKA.

N3mepenune u peryaupoBaHie HANPsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO YEpe3 PE3UCTOp, OT
COTIPOTHUBJICHUS PE3UCTOPA U HATIPSHKCHUS Ha PE3UCTOPE.

OMBITHI, JIEMOHCTPHUPYIOIITHE 3aBUCUMOCTD AIEKTPUUECKOTO
CONPOTHUBJICHUSI TIPOBOJHMKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEUYHOIO
CEUYCHMS M MaTepuala.

IIpoBepka mpaBmiIa CIOKECHHUS HANPSDKEHWH IIPH  TOCIIECIOBATEIIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJiss CWIbl TOKa IPH MapalICIbHOM COETUHECHHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AIESKTPUIECKOTO TOKA, HIYIIETO YepPe3 PE3UCTOP.
OnpeneneHrne MOIIHOCTH DJEKTPUYECKOTO TOKA, BBIACISIEMONW Ha
pe3ucTope.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT
HANpsHKECHHS HA HEW.

Onpenenenue KIIJ] HarpeBatens.

HccnenoBanre MarHuTHOTO B3aUMO/ICUCTBUS ITOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHWUTHOTO TIOJNSI TOCTOSIHHBIX ~ MarHMTOB TIPH  HX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neMCTBUS SJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPETIKY.



17. ONBITHI, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIbI  B3aUMOJIECHCTBUS
KATyIIKA C TOKOM M MarHuTa OT CHJIbl TOKa W HallpaBJICHUS TOKa B
KaTyIIKe.

18. M3yueHnue nercTBrs MAarHUTHOTO TOJIS HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl AIEKTPOIBUTATEINS.

20. U3mepenune KIIJ] anexkTpoaBuraTeIbHON YCTAaHOBKH.

21. OnBITBI IO HKCCIEAOBAHUIO SIBJICHUS SJCKTPOMATHUTHOM WMHIAYKIIMU:
WCCIICIOBAHUE W3MCHEHWM 3HAYEHHS W HaNpPaBJICHHUS HHAYKIHMOHHOTO
TOKa.

9 KITIACC

Pasznes 8. Mexanuyeckue siBJ1eHUsI.

Mexannueckoe JBWKEHHE. MarepuanpHass Touka. (Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHOE
nBrxeHue. HepaBHoMepHOE npsMoiIMHENHOE ABMKeHHE. CpenHsss 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiiHelHOe JBmkeHue. CBOOOIHOE
nagenue. OnbIThl [ anumes.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepumon m yvacrora oOpamieHus.
JluneriHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[Tepsbiii 3ak0H HptoToHa. BTopoit 3akon HeroTtona. Tperuii 3akon HerotoHa.
[TpuHIUII CYyNIEPIIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHUS, CUJIa
TPEHHUs IOKOs1, APYTUE BUIBI TPEHUS.

Cuna TsKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO
nanenus. JBwkenue rmiaHeT Bokpyr CosHma. IlepBasg kocMmuyeckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue marepuanbHOM TOYkU. AOGCOMOTHO TBEPAOE Teno. PaBHOBecHe
TBEPZIOTO TEJA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbec Tena. M3menenne umiynbsca. Mmmynbe cuibl. 3aKOH COXpaHEHUS
MMITyJibca. PeakTUBHOE NBUKEHHE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa cuil TSDKECTH, YIPYTOCTH,
TpeHusi. CBsA3b dHEepruu u pabotsl. [loTeHIIManbHaAs SHEPTUs TeMa, MOAHITOrO HaJ
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus CxKaTou npykuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETMYECKOM DHEPTMM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUHU.

Jemoncmpayuu.

1. Habmrogenne MexaHWYECKOTrO ABUKEHUS Tella OTHOCUTEIBHO PA3HbIX TEl

OTCYETA.
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8.
9.

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

CpaBHeHUE TyT€ll W TPAEKTOPUW ABUIKEHHS OJHOTO M TOrO XKE Tela
OTHOCHUTEJIBHO PAa3HbIX TEJl OTCUETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITUHENHOTO JIBUKECHHS.
HccnenoBanue mpu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHSL.

HabGmronenue nBrxeHus Teia mo OKpyKHOCTH.

Hab6mronenne MexaHMuecKuX sSIBIICHUN, TPOUCXOSIINUX B CUCTEME OTCUETA
«Tenexka» mpu €€ pPAaBHOMEPHOM M  YCKOPEHHOM JIBMYKCHUU
OTHOCUTEIHHO KabnHeTa (PU3NKH.

3aBUCHMOCTb YCKOPEHHS Te€jla OT MAacChl Tela U JEHUCTBYIOUIEH HA HEro
CUJIBL.

HaOnronenue paBeHcTBa CUII PU B3aUMOICCTBUU TEIL.

N3meHnenne Beca Tena npu yCKOPEHHOM JIBUKEHHH.

IIepenaua umiysibca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBanust SHEPTUM MPU B3aUMOICHUCTBUU TEJl.

CoxpaHeHue UMITyJIbCA IPU HEYTIPYTOM B3aUMO/ICVCTBUM.

CoxpaHeHue ummyJibca npu a0COTIOTHO YIIPYTOM B3aUMO/ICUCTBUMU.
Hab6nronenmne peakTUBHOTO ABUKECHUSI.

CoxpaHeHHne MEXaHUYECKOM IHEPTUU ITPU CBOOOAHOM IaJICHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTUU MIPU JIBUKECHHUU TeJla MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopnuie padomol u onvimol.

1.

KoncTpyupoBanue Tpakta JJjisi pa3roHa U JajdbHEWIIEro PaBHOMEPHOTO
JIBVKEHUS TIIAPUKA WIIH TETICKKH.

Onpenenenne cpemHed CKOPOCTH CKOJBXEHUS OpycKa WA JBWKCHUS
IapuKa 1o HaKJIOHHOM IJIOCKOCTH.

OnpeneneHue yCKOpeHMsI Tejda TMPU PABHOYCKOPEHHOM JIBHUKEHUU TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYyTH OT BPEMEHU TPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka TrHUIOTE3BI: €CIU IIPU PABHOYCKOPECHHOM JBWIXKEHHH 0e€3
HAa4aJIbHOW CKOPOCTH ITyTH OTHOCATCS KaK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHH OJJUHAKOBEHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJILHOTO JaBJICHUSI.

Omnpenenenue ko3P duiirieHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBL.

Onpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBMKCHUH Tela
10 TOPU3OHTAJILHON MOBEPXHOCTH.



10. Ompeeniene  paboOThl  CUJIBI  YIIPYTOCTH TIpU  TOABEME TIpy3a C
UCITO0JIb30BaHUEM HETIOJIBHIKHOTO M TIOJIBUKHOTO OJIOKOB.

11. 3ydeHue 3aKoHa COXpaHEHUS YHEPTUH.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe neuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUM: TepUuo,
4acToTa, aMIUIATya. MareMaTUYeCcKUil U NPy XKUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPIUM MPU KOJIEOATEIHHOM JIBUKEHUM.

3aryxatomue — koneOanus.  BweiHyX)neHHsie — konebaHus.  Pe3zonanc.
Mexanuyeckue BoJiHBI. (CBoOilCTBa MeXaHMYECKUX BOJH. IIpomonbHble U
NONeEpeYHble  BOJIHBL. JlIMHA BOMHBI M CKOPOCTh €€ pacnpOCTPaHEHMUS.
MexaHn4YecKue BOJIHBI B TBEPAOM TENE, CEUICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicOTa TOHA. OTpakenue 3Byka. MHpa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue kosieOaHuil Ten MOJ JEUCTBUEM CHJIbI TSKECTH U CHJIBI
YIPYTrOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnrofnenue BoIHYXIEHHBIX KOJI€OaHUI U pe30HaHCa.
Pacnpoctpanenue npo0ibHBIX U MOMEPEYHBIX BOJH (HA MOJIEIH).
HabGnronenune 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnuie padbomot u onvimut.
1. OmpeneneHue 4YacTOThl M MEpUOJa KOJeOaHWW MAaTeMaTUYECKOro
MasiTHUKA.

2. Ompezenenne 4acTOThl U IEPHOJIa KOIeOaHUi MPYKMHHOTO MAasITHHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEpPHOJIa KOeOaHU MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. VccrnemoBaHue 3aBUCUMOCTH TEPUOIA KOJICOAHUN MPYKUHHOTO MasTHAKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH TepHoja KoieOaHuil Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIWE 3aBUCHUMOCTh Tepuoia  KojeOaHwmid
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH NPYKUHBI.

7. W3mepeHue yckopeHus cBOOOIHOIO MaJICHUsI.

Paspges 10. Di1eKTPOMArHUTHOE 10J1€ U JIEKTPOMATHUTHBIEC BOJIHBI.

ONEeKTPOMArHUTHOE  TOJie.  ODJEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »leKTpOMarHUTHBIX BOJH. lcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.
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OnekTpoMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoIHOBBIE CBOIMCTBA
CBETa.

Jemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomovt u onvimut.

1. N3ydeHue CBOMNCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWJIBHOTO

tenedoHa.

Pa3zpnesn 11. CBeToBbBIE AABJICHHS.

JlyueBass  moxmenbr  cBera.  Mcrounukum — cBera.  lIpAmonuHenHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHua u JIynsl. Otpaxkenue cBeta. 1Inockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHusi cBera. llonHoe BHyTpeHHee
OTpaXeHHE cBeTa. VICmonb30BaHME MOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom unydedt B gumH3ze. OnTudeckas cuctema Qoroarmapara,
MHUKpOCKONa M Tejeckoma. ['71a3 Kak omnTuyeckas cucTemMa. biam3opykocTe u
NATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekrp. OmnbiTel HbtoToHa. Croxenue
CIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMONMHEHOE pacpOCTPAaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tomy4yenune n300pakeHUi B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.

[Ipenomnenue cBera.

Onrtryeckuil CBETOBO/I.

Xop nydeil B coOuparouiei JIMH3e.

XO0J Iy4der B pacCeuBarOLIEH JIMH3E.

[Tomyyenune n300pakeHU ¢ TOMOIIBIO JTUH3.

[Ipuniun aeiictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxkenue 6enoro cBera B CIEKTP.

12. [lony4yenue 6emoro cBeTa Mpu CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie padbomovt u onvimot.

1. HccnemoBanue 3aBHCHUMOCTH yTJIa OTPAXKEHUSI CBETOBOTO Jydya OT yrIja
TaJICHUSL.

2. W3yuenue xapakTepuCTUK U300paKeHUs MIPEAMETa B TNIOCKOM 3€pKalie.

3. HccnepoBaHue 3aBUCHMOCTH yIUIa MPEJOMIIEHUSI CBETOBOIO JIy4a OT yria
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. TlonmydeHue M300paKEHHM C TOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue HOKYCHOTO PacCTOSHUS U ONTUYECKON CHUJIbI COOMparoIIei
JIVH3BI.

6. ONBITHI 1O Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnbITH IO BOCHPUSITHIO IIBETa MPEAMETOB MPU MX HAOIIOJIEHUU uepe3
I[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBBIC SIBJICHUS.

Onwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u normonieHue ceera aroMoM. KBaHTel. JInHeHuaTsle CIEKTPHI.

PannoaktuBHOCTh. Anbda, 6eTa- U ramma-uznyyeHusi. CTpoeHre aTOMHOTO
anpa. HyxioHHas wmozaens aroMHoro sapa. Msorombsl.  PaamoakTtuBHBIE
npeBpaienus. [lepron nonypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsiAOBOrO M MacCOBOIO YHUCEIN.
OHeprus CBsI3M aTOMHBIX snep. CBsA3b Macchl M 3HEpruu. Peakuuu cuHTe3a U
nenenus saep. Uctounuku sneprum CosHIA U 3BE3.

SnepHas sHepreTuka. J[eMCTBUS pPagMOAKTUBHBIX W3JIYUYCHUW HA IKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOIICHHUS.

2. CrnekTpbl pa3IuYHbIX ra30B.

3. CnekTtp Bogopo/a.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOLIUX U3ITYyUYEHUH.

6. Peructpanus uznydeHust IpUPOJTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamophuie padbomovt u onvimol.

1. HabGmrogeHue CrIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HDHEPrMU YaCTHUIBI MO TOPMO3HOMY

myTH (110 ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOPHUTEIHLHO-00001IIAKO U MOAYJIb.

[ToBTOpUTENHEHO-0000MIAOMINI MOTYJIb TIPEAHA3HAYEH JISI CUCTEMATU3alUN
u  0000mIeHWS TPEIMETHOTO  COJCpKaHWS ©  OMNbITa  JCSITEIBHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3MKH, a TaKKe JJIsl MOJATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 ¢u3uke s oOydaroumxcs,
BBIOPABILIKX 3TOT y4€OHBIN MpeaMeT.

[Ipu M3ydYeHUM AAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JeSITENHHOCTH, Ha OCHOBE KOTOPBIX 00ECIEYUBACTCS TOCTH)KCHHE MPEIMETHBIX U
METanpeMETHbIX  IJIAHUPYEMBIX  PE3yJbTaTOB  00y4eHus, QopMupyeTcs
€CTECTBEHHOHAYYHass IPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB MCCIEIOBAHUS



SBJIICHUM TPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSMHU OOBSICHATH (HU3MUYECKUE
SBJICHUS, TPUMEHSIA TMOJy4YEHHbIC 3HAHMS, pelaTh 3aJayd, B TOM YHUCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XApAaKTEp JAHHOTO pas3jeiia pPeaau3yeTcs
32 CY€T TOro, YTO OOyYaromuecs BBIMIOJHSIOT 3aJaHusi, B KOTOPBIX WM
npeayaraeres:
Ha OCHOBE TIOJYYCHHBIX 3HAHUM pacro3HaBaTh W HAY4YHO OOBSICHSTH
(bu3uYecKue SBICHUS B OKPY KAOIICH MPUPOJIE ¥ TIOBCETHEBHOM KU3HH;
MCITIOJIb30BaTh HAYYHBIE METOJIbI UCCIEOBAaHUS (PU3UUECKUX SIBJICHUH, B TOM
Yyycie s IPOBEPKU TUIIOTE3 U MOJIYUYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HAyYHbIC OCHOBBI HAMO0OJIEE BAXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPrMU Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OGPA3OBAHUA

N3ydenne ¢u3uku Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAIPABICHO

Ha JOCTHXKEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pEe3ybTaTOB.

B pesynbraTe uzydyenus pu3nkyu Ha ypoBHE OCHOBHOTO OOIIero o0pa3oBaHus

y oOyuarorierocs OyayT copMHpPOBaHBI CICAYIONIME JTUYHOCTHBIC PE3yJIbTaThl B
YacTHu:

1) mnaTpMOTHYECKOr0 BOCIMTAHUS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
dbusznuecKkol HAyKu;

- LIGHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSM POCCUNCKUX YUEHBIX-(DUZUKOB;

2) rpaKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

- TOTOBHOCTb K aKTUBHOMY YUYaCTHUIO B 0OCYK/I€HUHU OOIIECTBEHHO 3HAYUMBIX U
ITUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTHKCHHM
bu3uKY;

- OCO3HAaHHE BAXKHOCTU MOPATBHO-3TUYECKUX MPUHUIUIIOB B JEATEIBHOCTH
Y4EHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMUSI:

- BOCTPUATHE ICTETHUECKUX KadeCTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

- OCO3HAaHHWE IIEHHOCTH (U3MUYECKOM HAYKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUSI MUpPA, OCHOBBI Pa3BUTHS TEXHOJOTHI, BaXKHEUILIEH COCTaBIISIIOLIECH
KYJBTYPBI;

- pa3BUTHE Hay4HOW JIOO03HATEIBPHOCTH, HHTEpECa K HCCIEeI0BATEIbCKON
NEeATENbHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbI 3I0POBbSI W  IMOIMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HaHWE LIEHHOCTU Oe3omacHoro oOpaza XKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXXHOCTH TMpaBWi OE30MacHOr0 TMOBEJACHUS Ha
TpaHCHOPTE, HA JIOpOrax, ¢ JJIEKTPUUYECKUM U TEIJIOBBIM OOOpYJOBAaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(hOpMHUPOBAHHOCTh HaBblKa pediekcuu, NpPU3HAHHE CBOETO IMpaBa Ha
OIIMOKY M TAaKOTO K€ MpaBa y JPyroro 4eaoBeKa;

6) TPy10BOI0 BOCTIMTAHMSI:

- aKTUBHOE YyYacTHE€ B PEHICHWU MPaKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHW3ali, TOpojJia, Kpas) TEXHOJOTUYECKON U



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMUX B TOM 4YHCIE H (PU3UICCKUX
3HAHUU;

e - MHTEpEC K MPaKTUUYECKOMY M3y4YeHUI0 nmpodeccuit, CBSI3aHHBIX C (PU3UKOI;

e 7)3KO0JOrHYECKOro BOCIIUTAHUA:

e - OpHCHTAlUs Ha TPUMEHECHHE (U3MYCCKMX 3HAHUM Ui pEIIeHUs 3a1ad B
0o0JlacTh OKpYy’Karollel Cpeapl, IUIAHUPOBAHUS TIOCTYNKOB M OIEHKH HX
BO3MOKHBIX MTOCEACTBUN JIJIs1 OKPYKAIOIIEH CPEeIbI;

e - OCO3HAaHHE TJIOOATBHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM M MyTeH ux

pelieHus;

e 8) aganTanMM K M3MEHAKWIIMMCH YCJIOBHUSIM COLHUAJBLHOW M NPHPOAHOI
cpeabl:

e - MOTPEOHOCTH BO B3aMMOJICWCTBHM TIPU BBITIOJIHCHUH WCCJICIOBAHUNA U
POEKTOB (DM3UYECKOM HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX,

e - TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO
NEeSATENbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM duciie (HopMyIupoBaTh
UJeH, MOHATHUSA, TUTIOTE3bI O PU3HUUECKUX 00BEKTAX U SABJICHUSIX;

e - OCO3HaHUE Je(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00JacTH
busuky;

e - IUIAHUPOBAHHUE CBOETO pA3BUTUS B MPUOOPETEHUH HOBBIX (DHUIUYECKUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH M BBISBIISATH B3aUMOCBSI3U ITPUPOIBI, OOIIECTBA U
ASKOHOMUKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DM3UUECKUX 3HAHUMH;

e - OICHKA CBOMX JCUCTBUI C Yy4YETOM BIUSHHUSA HA OKPYXKAIOIIYIO Cpe.y,
BO3MOXHBIX TJIOOAJIbHBIX MOCIEACTBUIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOCHMsS TporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1ero o6pa3oBanus y o0ydaromierocs: OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINC TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIC NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Yy4eOHBIC  JCUCTBHUS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC yUeOHbIC TCUCTBUSI.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

Ba3oBble Jjornyeckue 1elicTBUA:
e BBISBIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB
(stBICHMIN);



yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUUA, OCHOBAHUS TS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATh 3aKOHOMEPHOCTH Y TIPOTUBOPEYHS B pacCMaTPpUBAEMBIX (DaKTax,
JTAHHBIX ¥ HAOJIOICHUSIX, OTHOCAIUXCS K (DU3UIECKUM SIBIICHUSM;
BBISIBIISITh TIPUUMHHO-CIIC/ICTBEHHBIEC CBSI3M TPU HU3YYEHUU (U3HUECKUX
SIBIICHUI W MPOIIECCOB, JIENaTh BBHIBOJBI C MCIIOJIb30BAHUEM JETyKTUBHBIX
Y WHIYKTUBHBIX YMO3AKIIOUCHUM, BBIIBUTATh THUIIOTE3bI O B3aUMOCBS3SIX
(hU3UYCCKHUX BEIIMYHH,

CaMOCTOATENLHO BBIOMPATh CHOCOO pernieHus y4eOHOW (pu3nyeckon
3amaun (CpaBHEHHE HECKOJIBKMX BApUAHTOB pEICHUS, BHIOOp HamOoiee
MOIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUCB).

Ba3oBble ucciienoBarejbLcKe IeMCTBUA:

UCITI0JIB30BaTh BOIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNS;
MPOBOJUTH M0 CAMOCTOSITEIbHO COCTABIIEHHOMY IUIAHY OMBIT, HECJIOKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HUCCIEA0BAHNE (PUIUYECKOTO
SBJICHUS,

OLICHWBAaTh HAa TMPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
IIPOBENEHHOIO HAOIIOAEHUS, OIIbITA, HCCIICJOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWlee pa3BUTHE  (PU3MUECKHX
MPOLIECCOB, a TAKXKE BBIIBUTATh MPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBHSIX U KOHTEKCTAaX.

Pabora c nundopmanueii:

MPUMEHSTh Pa3IUYHbIC METObI, MTHCTPYMEHTHI U 3alpOCHI NPU MOUCKE U
orbope WHPOpPMAIMU WIM NAaHHBIX C y4ETOM TPENIOKCHHON y4ueOHOH
(dbuznyecKoii 3a1a4u;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABIICHHUS,

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHMANbHYI (opMy mpeacTaBiIeHUs
uHQOpMAIIMM W WUTIOCTPUPOBATh peEIIacMble 3a7a49d  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMmyHukaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUA:

B X0j¢ OOCYXJCHHS y4eOHOro MaTepuajia, pe3yiabTaToB Jab0paTOPHBIX
paboT M POEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha PCIICHHE 3aJauyd W IOIACPKaAHUC
0J1ar0’Ke1IaTeILHOCTH OOIIEHHUS

COIMOCTAaBIISATh CBOM CYXKICHHUS C CYXICHUAMH JPYTHX YYaCTHUKOB
auaora, OOHapyXKUBaTh Pa3IN4HMe U CXOJICTBO TO3UITUN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;
MyOJMYHO MPEJICTABIIATh PE3YIbTAThl BHIMOJTHEHHOTO (DU3UICCKOTO OIBITA
(3KCTIEpUMEHTa, UCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W HUCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHIHOW |
WHIUBUIYAIbHOW paboThl MpU PEUICHUHW KOHKPETHOM (U3MYECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JESITEIIbHOCTH, OPTaHU30BBIBATH JCHCTBUS
mo e€¢ JIOCTIKCHHIO: PACTPENENsSITh POJIH, OOCYXAaTh TMPOIECCHI U
pE3ybTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pa0OThI, IOCTUTasi KAUECTBEHHOTO pe3yJjbTaTa 1o
CBOEMY HAIpAaBICHUIO W KOOPAWHUPYS CBOM JEHCTBHS C JPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMI MPOJIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO C(HOPMYITUPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranuzanus:

BBISIBJIATH TIPOOJIEMBI B JKU3HEHHBIX M yUEOHBIX CHUTYAIUAX, TPEOYIOIINX
TS perieHusT GU3NYeCKUX 3HAHUH;

OpHUEHTHUPOBAThCS B  PA3NMHYHBIX MOAXOAAX MPHUHATHUS  PEIICHUN
(vHIUBUAYyaIbHOE, TPHUHATHE PEHICHUS B TPYIIIE, MPUHATHE DPEIICHUN
TPYIIION);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIICHUs (GU3HYECKON 3a1a9d WIIH
IUTaHa HMCCIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIPeIjiaraéMbie BApUAHTHI PEIICHUM;
JeNaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

JlaBaTh aJICKBATHYIO OIIEHKY CUTYallMH U MpeaiaraTh MJaH €€ U3MEHEHHUS;
OOBSCHATh TPUYMHBI  JOCTIDKCHUS  (HEIHOCTHKEHHUS) PE3yJIbTaTOB
NS TENBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEIHLHOCTh (B TOM YHWCJIE B XOJ BBIOJIHEHUS
(U3MYECKOro HUCCIENOBaHUS WM TMPOEKTa) HA OCHOBE HOBBIX
O00CTOSITENILCTB, W3MEHHUBIIMXCS CHUTYallWid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIIHUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa LEJIH U YCIOBUSIM;

CTaBUTh €05 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha Hay4YHYIO TeMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIroro;
MPU3HABATh CBOE MPABO HA OLIMOKY MPH pPelIeHnH PU3NUECKUX 3a7a4 UIu
B YTBEPKJEHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.



NPEAMETHBIE PE3YJIBTATHI

K koHIy 00yueHus B 7 Kjacce MpeAMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh  TOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHS,
HaOJIOZICHUE, JKCIIEPUMEHT, MOJENb, TUIIOTEe3a, CAMHMIIBI (U3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYEeCKOe JBIKEHHE (PaBHOMEpPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEITHOE), TPACKTOPHS, PaBHOJAECHCTBYIOIIAsS
cwia,  gedopmanus  (ynopyras, — IUIacTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuath siBiaeHusa (auddys3us, TEIIOBOE IBUXEHUE YACTHUIl BEIIECTBA,
pPaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpUUs,
B3aMMOJICHCTBHE TEJI, paBHOBECHE TBEPABIX TENl C 3aKPEIUIEHHOW OCKIO
BpallleHUsI, Tepeaada AaBjieHUs TBEPABIMH TeNaMH, KUIKOCTIMU U
razamy, arMochepHoe [aBlICHWE, IUIaBaHWE TeJ, MPEeBpallCHUs
MEXaHUYECKON SHEPTruu) MO OMUCAHUIO MX XapPaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;
pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WYECKUX  SBJICHUU B
OKpY’KalolleM MHpE, B TOM 4HCiIe (PU3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JBMKCHUS C Pa3TUYHBIMU CKOPOCTSIMH B JKUBOW M HEKHUBOU
npupojie, ACUCTBUE CHJIBI TPEHUS B NPHUPOAEC M TEXHHUKE, BIHUSHUE
aTMOc(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PHIO, phIUaru B
TeJie YEJIOBEKa, MPU 3TOM NMEPEBOAUTH MPAKTUUECKYIO 33/1auy B yueOHYIO,
BBIJICNIATH CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) U3HUECKUX SBJICHHIA;
ONMKCHIBATh MU3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHUS, UCTIOIB3YS
dbuzmyeckre BeIUUYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHUJIA TSIKECTH, BEC
Tella, Cujla TPEeHUs, MAaBjeHHEe (TBEPAOro Tela, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIAs CHUJIA, MEXaHUYecKass paboTa, MOIIHOCTb, IJICYO CHUJIBI,
MOMEHT CWIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KUHETUYEeCKas W MOTEHIHAIbHAs YHEPTUsi), NMPU ONHCAHUU MPaBUIBLHO
TpakTOBaTh  (PU3MUECKH  CMBICT  HMCIHOJB3YEeMbBIX  BEIWYWH, UX
0003HAaYEHUs W EIUHUIIBI (PU3MUYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3bIBAIOIINE JAHHYIO (DU3WYECKYI0 BEJIMUMHY C JPYTUMH BEJIUYHWHAMH,
CTPOUTH TpaPrKN U3YUECHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUINH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3UUYECKUE SBJICHHUS W TPOIECCHI,
UCIIOJIb3Ysl TIpaBMila CJIOXKEHHUs CHII (BIOJb OJHOW MpsMOi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUiIO paBHOBecUs pbryara (0J0ka),



«30JI0TOE€ IPAaBUJIO» MEXAHHWKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPruu, MpU ITOM JaBaTh CIIOBECHYIO (HOPMYJIUPOBKY 3aKOHa H
3aMKMCHIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSICHATH (PU3HUECKUE SIBICHUSA, POLIECCH] U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATH ITPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX I1aroB ¢ OMopoil Ha 1—2 M3ydeHHBIX CBOWCTBA (PU3UUYECKUX
ABJICHUH, (PU3NUECKHUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemarb pacy€THele 3anadyd B 1—2 JAEWCTBUA, HCIONB3YS 3AaKOHBI H
(dopMyIibl, CBs3bIBAIOLIME (DU3MUECKHE BEIMYMHBL: HAa OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH Pacu€Thl, HaXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PELIEHUs 3ajay, OLICHUBATh PEAUCTUYHOCTh
MOJIy4YE€HHOM (pU3NUECKON BEINUYNHBI,

pacno3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPHU T[OMOIIH
(bu3NYECKUX METOOB, B ONIMCAHUU UCCIIEI0OBAHUS BBIIEISATH MPOBEPSIEMOE
OpeanoiokeHne  (TUIoTe3y),  pa3nuyaTb W MHTEPIPETUPOBATH
IOJlyYEHHBI pe3ynibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITA, JEJIaTh
BBIBO/IbI IO €T0 PE3yJIbTaTaM;

OPOBOAMUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SBICHUNH WU
bu3HYecKuX CBOWCTB TEN: dbopmynpoBaTh MIPOBEPSIEMbIEC
IPEIOJI0KEHNSA, COOMPATh YCTAHOBKY U3 IIPEJIOKEHHOTO0 000PYJOBAHMUS,
3aMMChIBATH XOJ1 ONBITA U (DOPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MpSMbIE H3MEPEHHSI PACCTOSHHUSA, BPEMEHHM, MAacChl Tena,
o0bEMa, CHUJIBl U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
u(poBbIX MPUOOPOB, 3aMUCHIBATh IIOKA3aHHUA MHPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUYECKOI BEIUUUHBI OT
APYrod € WCIIOJIB30BAHUEM IIPSMBIX H3MEPEHHH (3aBUCUMOCTH IIYyTH
PaBHOMEPHO JBMXKYIIEroCs Teja OT BPEMEHU [BHKCHHS TENA, CHUJIBI
TPEHUS CKOJILKEHUS OT Beca TeJla, KauecTBa 00paOOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAJH CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJMHEHUs NMPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00BbEMa
IOTPYKEHHOM YaCTH TeJa U OT IUIOTHOCTH JKHUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOIPYXKEHO TEJ0, YCIOBUN
IUTaBaHUSI TEJl, YCJIOBHUI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAO0BaHUS, COOUPATh YCTAaHOBKY U
BBIMOJIHATh U3MEPEHMS, CIEAYysl NPEJIOKEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKHUX BEJIWYUH B BUJE



IOpeUIOKEHHBIX Tabnuil U TpaduKOB, JAeNaTh BBIBOABI IO pe3yJibTaTaM
UCCIIeI0BAaHNUS;

NPOBOJANTH KOCBEHHBIE H3MEPEHHS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOTO TeJa, Cuila TPEHHS] CKOJbXKECHHUS,
JaBJIIEHWE  BO3]yXa, BbITAJKMUBAIOIIAs CHJa, JeHcTByrolmas  Ha
NOTPYKEHHOE B KUIKOCTh TeNo, KO3 UIMEHT MOJIE3HOro AeHCTBUS
OPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKECHHOW HWHCTPYKIUH: TIpHU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISATH 3HAUEHNE UCKOMOW BEJIMUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpPHBIM
o0opyIoBaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPUOOPOB M TEXHHUYECKHX YCTPONCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOINAIIIHUECS COCYAbl, OapoMmerp,
phlyar, MOJBUKHBIN 1 HETIOJBUKHBIN OJI0K, HAKJIOHHAS! TNTIOCKOCTh;
XapaKkTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKHUX YCTPOWCTB C OMOpPOl Ha UX OmucaHus (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOJA, TUIPABIMYECKUN Ipecc,
MaHOMETP, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHHM M HEOOXOJIMMBbIE (DPU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIOIb30BaHUsS (U3MUECKUX 3HAHUU B TOBCEIHEBHOU
KU3HU JUIs1 oOecrieyeHus: 0€30MacHOCTH P OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOACHUA
HOPM 3KOJIOTHYECKOTO MOBEJCHHSI B OKPYIKaIOLIEH cpeie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(popmanuu B HHTepHete B
COOTBETCTBHUH C 33JJaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA M TYTEM CpPABHEHUS PA3IUYHBIX HCTOYHHKOB BBLICTSATH
uH(pOpMaLMIO, KOTOpas SIBISIETCA MNPOTHUBOPEUYUBOM WM MOXKET OBITh
HEIOCTOBEPHOMU;

MCIIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 33JaHUI HAYYHO-MOMYJISIPHYIO
AUTEepaTypy (PHU3MUECKOrOo  COACpKAHMS, CIPABOYHBIE MaTepHAaIbI,
pecypcbl ceTd VIHTepHET, BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIC U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3NUECKOTO COJEpKaHus, B TOM
yuciae MyOJuMYHO JeNaTh KpaTKUe COOOLIEHHsI O pe3yibTaTax MpPOEKTOB
WIM Yy4eOHBIX HCCIENOBAaHUN, MPU O3TOM TPAMOTHO HCIOIb30BAThH



M3YYCHHBIM TOHATUHHBIMA ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUICHUE TIPE3EHTAIUEN;

MPU BBITIOJIHEHUM YYEOHBIX MPOEKTOB M MCCIEIOBAaHUN pacrpeacsisiTh
00s3aHHOCTH B TPYyMINE B COOTBETCTBUHM C IOCTaBJICHHBIMHU 3aJadaMu,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JIEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBAThH
KOMMYHHKATUBHOE B3aUMOJICUCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoHiy oOyuenus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPa)kaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHHI:

MCIIOJIb30BaTh MOHSATHS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBHXKEHHE
aTOMOB M MOJICKYJI, arperaTHBIC COCTOSIHUS BEIIECTBA, KPUCTALNTNICCKUC U
amop(HBIC Tena, HACHIICHHBIM W HEHACHIIICHHBIA TMMap, BIAKHOCTH
BO3/lyXa, TeMIeparypa, BHYTPEHHSISI SHEPrus, TEIJIOBOH JBUTATEINb,
AJIIEMEHTAPHBIN JIEKTPUUYECKUN 3apsl, JIEKTPUUYECKOE T0JIe, TPOBOAHUKU
U AUDJICKTPUKH, TIOCTOSTHHBIA SJICKTPUICCKU TOK, MATHUTHOE TIOJIC;
pa3nuyaTh SBIICHUS (TETUIOBOE PACHIMPEHHE W CXKaTue, Tervionepenada,
TEIJIOBOE PaBHOBECHE, CMAuMBaHHUE, KAMWUISPHBIC SBIICHUS, UCTIApPEHHUE,
KOHJIEHCAIUsl, IUIABJIEHWE, KpUCTaulu3auus (OTBEpAEBaHUE), KHUIICHUE,
TeIuIonepeava (TEeTUTIOTPOBOAHOCTb, KOHBEKITHS, U3ITyYCHHE),
AIEKTPHU3AIUS TeJ, B3aUMOJICHCTBUEC 3apsI0B, ACHCTBUS DIICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBHE MAarHUTOB, JIEWCTBHE
MarHUTHOTO TOJIsl Ha TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAasT UHIYKIIHS)
M0 ONHWCAHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKHX SIBJICHUN B
OKpYXalollleM MHpE, B TOM 4YHUCIEe (PU3MUECKHE SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUIAPHBIC SBICHUS B TPHUPOJC,
KpUCTaUIbl B Tpupoze, usnydenne ConHIa, 3aMep3aHue BOJOEMOB,
MOpCcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHETa, JIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuin, Apedd MOaI0COB, pOJIb MAarHUTHOTO MOJS JJIsl KU3HU Ha
3emute, MONSIPHOE CUSTHUE, TIPU STOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4dy B
y4eOHYI0, BBIJCISTh CYHIECTBEHHBIE CBOMCTBA (TpU3HAKM) (DUIUUECKUX
SIBJICHUU;

ONMKCHIBATh M3yUYCHHBIEC CBOMCTBA Tel M (PU3NUYECKHUE SIBICHHS, HUCTIOIB3YS
bu3nYecKue BETUYHHBI (TEMIIEpaTypa, BHyTPECHHSISI YHEPTHUs, KOJTUIECTBO
TEIJIOTHI, yJeJbHAs TEIJIOEMKOCTh BEIIECTBA, yJAeNbHas TEIUIOTa
IUIaBJICHUS, YJeJbHas TeIioTa NapooOpa3oBaHMs, YJeidbHas TEIJIoTa
CropaHusi TOIUIMBA, KOA(M(PUIIMEHT TMOJE3HOTO JCHCTBUSA TEIJIOBOU



MAIllMHBI, OTHOCUTEIbHAsl BIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsn,
cuia TOKa, JJEKTPUUECKOE HANpPsHKEHUE, CONPOTHUBICHUE MPOBOJHHUKA,
yVACIbHOE  CONpPOTUBIEHWE  BEIIECTBA, pabdoTa U  MOLIHOCTb
ANEKTPUYECKOTO0  TOKAa), MpPH OMNWCAHWUM MPABWIBHO TPAKTOBAThH
(¢u3NYECKUN CMBICT HCIOJIb3YEMbIX BEJIUYMH, 00O3HAYEHUS U €IUHMIIBI
(¢u3NYECKUX BEJIWYUH, HAXOAUTH (POPMYIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIIPHO-KUHETHYECKOM TEOpUH
CTPOEHUsl BEIECTBA, NMPUHLMUII CYNEPHO3UIMU ToJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiaa, 3aKoH OMa /11 yJacTKa LENu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHWsI JHEpPrud, IMpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIUCBIBATH €r0 MATEMAaTHYECKOE
BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE MPOIIECCHl M CBOWCTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrn4ecKux
iaroB ¢ Omnopod Ha 1—2 M3y4EeHHBIX CBOMCTBAa (PU3MYECKUX SIBJICHUM,
bu3nyecKux 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3anadyd B 2-3 JACUCTBUA, HCIONB3YS 3aKOHBI H
(dopMyIibl, CBs3bIBANOLIME (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajIM3a
YCHOBUSL 3aJlauyd 3alMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JUISl pEIIeHHs] 3aJa4yd, BBIOMPATh 3aKOHBI M (POPMYJIBL,
HEoOXOouMble Al €€ pelleHUs, NPOBOAUTH PACYETHI U CPAaBHUBATH
MOJIyYE€HHOE 3HaUEHUE (PU3NYECKON BETMUHUHBI C U3BECTHBIMU JIAHHBIMY;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPHU [OMOIIH
bu3NYeCKuX METOJIOB, HCIONb3YysS OMHCAHHUE HCCIIECIOBAHMS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIONIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsAJIKA
IIPOBEJICHUSI UCCIICOBAHU, 1E€JIaTh BEIBOJBL;

MPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3WYECKUX SIBJICHUH WU
(bu3nYECKUX CBOWCTB TeN (KAMUUIAPHBIC SBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U
HarpeBaHusi IpH M3IYYEHUH OT IBeTa M3JIydarollei (Ioriouaromie)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IJIOIAAA €€ IIOBEPXHOCTH, OJJEKTpU3alus TEel M B3aUMOJCHCTBUE
JIEKTPUYECKUX  3aps0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yalu3all¥sl MarHUTHBIX TOJEH IIOCTOSHHBIX MAarHUTOB, JEHCTBUSA
MAarHATHOTO TOJII HA NPOBOJHHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHuTa,



CBOMCTBA 3JIEKTPOJBUTATENSl IMOCTOSHHOTO TOKa): (OPMYJIUPOBATH
pOBEpsieMbIC MPEANONIOKECHHSI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyIOBaHUs, OMUCHIBATH X0/ OTBITa U (HOPMYIHPOBATH BHIBOJIBI;
BBITIOJIHATh ~ MPSMBIE  W3MEPCHHUS  TEMIEPaTypbl, OTHOCHUTEIHLHOU
BIQXHOCTH BO3JlyXa, CHJIbI TOKAa, HANPSDKEHUs C HCIOJIb30BAHUEM
aHAJOrOBBIX NPUOOPOB M JATYMKOB (PU3MYECKUX BEJIMYMH, CPABHUBATH
pe3yIbTaThl U3BMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUECKOI BEIUUUHBI OT
ApPyroil C  HCMIOJNb30BAaHUEM MPSAMBIX H3MEPEHHH  (3aBUCHUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAM TOMNEPEYHOrO
CEUCHUS U YACTBHOTO COMPOTUBIICHHS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYIIET0 uepe3 MPOBOJAHMUK, OT HAmpsHKEHUs] Ha TMPOBOJHUKE,
UCCIIEJIOBAaHUE TIOCJIEIOBATEIbHOTO M  MapajuieIbHOIO  COEAMHEHUMN
MPOBOJHUKOB): IUJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUS, CIEIysl MPEeNoKEHHOMY IJIaHy, (UKCHpOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE Tabmuil M TpaduKOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEAOBAHMUS;

MPOBOJUTh KOCBEHHbIE H3MepeHUs (u3ndyeckux BeIUUUH (yaenbHas
TEIUIOEMKOCTh  BEIIECTBAa, CONPOTUBICHHE TPOBOJHMKA, paboTra u
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHHUPOBATh U3MEPEHHs, COOUpAaTh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJ€Ays NMPEASIOKEHHON MHCTPYKLUH, U
BBIUUCIISATh 3HAUEHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX ONUCAaHUSA (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS TOMOB, TUTPOMETp, MapoBas TypOWHa, aMIEpMETp,
BOJIbTMETpP, CUETUYHK 3JICKTPUYECKON HHEPrHH, 3JICKTPOOCBETHUTEIHHBIC
puOOPHI, HATPEBATEIBbHBIC AIEKTPOIIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCTIONB3YSl 3HAHMUA O CBOMCTBAX (M3UYECKUX SBJICHHA M HEOOXOIAMMBIC
¢buznyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJIKOCTHBIM
TEPMOMETpP, TEPMOC, MCHUXPOMETP, TUTPOMETP, ABHUTATEIb BHYTPEHHETO
CTOpaHUs, AJEKTPOCKOIN, PEOCTaTr), COCTABIATh CXEMbI JJIEKTPHUUYECKHX
Leneil ¢ mocae10BaTeNbHbIM U NapajuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCI0BHbIE 0003HAUECHHS DJIEMEHTOB AJIEKTPUUECKUX LIETICH;



OPUBOAUTH  NpUMEPhl  (HAXOAUTh  WHGOOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUS (U3HUCCKUX 3HAHWUH B TIOBCEIHCBHOM
KU3HU I oOecrieueHns 0€30MacHOCTH TP OOpaIeHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIIEH CpeJIe;

OCYIIECTBIISITh TOWCK HWHPOpPMAIMK  (PU3NIECKOTO  COACpXKaHHUSI B
NHTepHeTe, Ha OCHOBE HWMCIONIMXCA 3HAHWMK W TYyTEM CpaBHCHUS
JIOTIOTHUTENIBHBIX ~ MCTOYHUKOB  BBICNIATH MH(OpMAIUio, KOTOpas
SBJISIETCS] POTUBOPEUYNBOM MIIH MOXKET OBITh HEJOCTOBEPHOI;
WCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33JaHUI HAYYHO-IOMYJISIPHYIO
JUTEPATYpPy (PU3NYECKOTO COJCP)KaHMs, CIPaBOYHBIE MaTepPHAIIbI,
pecypchl cetn MaTepHET, BageTs mpuémMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE W KpaTKHE YCTHBIE COOOIIEHUS,
0000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (DU3UUECKOTO
colepKaHWsi, B TOM 4YHCJIE€ MyOIMYHO TIPEICTABIATH PE3yIbTaThI
MPOEKTHOM WJIM HMCCIEIOBATEIbCKON NEATETbHOCTH, TP 3TOM T'PaMOTHO
WCTIONB30BaTh M3YYCHHBIM TIOHATHHHBIA ammapar Kypca (U3HKH,
COIMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIIHNCH;

MpPU  BBIMIOJTHEHUW YYEOHBIX TMPOEKTOB W HCCIACAOBAHUN (HU3HUECKUX
MPOLIECCOB pacHpeNiesiTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 3aJ]a4aMH, CJIICTUTH 3a BBHIIOJHCHHWEM TUIaHA JACUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJl B
JeSITENHHOCTD TPYIIIHI, BEICTPAUBATh KOMMYHHKATHUBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOH(MIUKTHI.

K koHIly 00yueHus B 9 Kjacce rpeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIOJB30BaTh MOHSTHUS: CUCTEMa OTcu€Ta, MaTepualbHas TOYKa,
TPaeKTOpPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIKECHHS, AehopMaiius
(ympyras, mnjgacTU4eckas), TpPEeHHE, LEHTPOCTPEMHTENIbHOE YCKOpEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPIOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOIeOaHus u
BOJIHBI, 3BYK, MH(PA3BYK U YJIbTPA3BYK, IJIEKTPOMATHUTHBIC BOJHBI,
[IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U albHO30PKOCTD,
CIEKTPbl UCIYCKAHUS U TOTJIONICHUs, alibda, 0eTa- 1 raMMa-u3IydeHus,
M30TOIIbI, SI/IEPHAsl SHEPIeTHKA;

paznuyaTh SIBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJMHEHHOE ABUKEHUE, CBOOOJIHOE
MaJICHUE TEJI, PABHOMEPHOE ABMXKECHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBIKEHHUE, KOJeOaTeNbHOE NIBIKCHHE (3aTyXarollue |
BBIHYKJICHHBIC KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIB)KEHHUE, OTPaKCHUE
3ByKa, MNPSIMOJIMHEHHOE pPacIpOCTpaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETa, OJIHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JIOKEHUE OCIOr0 CBETa B
CIEKTp U CJOXKEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEpPCUS CBETA,
€CTECTBEHHAsA PAJUOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOrO CIEKTpa
W3JIyUYEHUS ) IO ONMUCAHUIO0 UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JTEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKHX SIBJICHUN B
OKpyXaroleM Mupe (B TOM 4YHcie (pu3nyeckue SBICHUS B TMPUPOJIE:
MIPUJIMBLI U OTJIMBBI, IBUkKEeHUE TIaHET COJTHEUYHON CUCTEMBI, PEAaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB IKUBOTHBIMU,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBI, IIYHaMH, 53XO, IBETa Tell,
ONTUYECKHUE SIBJICHUS B NPHUPOAE, OMOJIOrMYecKoe NEHCTBUE BHUIAUMOIO,
yAbTPaUONIETOBOTO U PEHTTEHOBCKOTO HU3JIYUYEHHUM, €CTECTBEHHBIN
PaANOAKTUBHBIN (OH, KOCMHUYECKHE JIy4Yd, PaJAOAKTUBHOE H3IIyUCHHUE
MPUPOJHBIX MHUHEPAJOB, [JIEUCTBUE PAAMOAKTUBHBIX M3IyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpU ATOM NEPEBOJUTH MPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUYECKUX
SIBIICHUI;

ONKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIB3YS
¢bu3nyeckue BEIWYUHBI (CpElHssT M MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JBI)KCHHH, YCKOPEHHE, TEpEMEIleHHEe, IMyTh, YIJoBas
CKOpPOCTh, CHJIa TPEHHMS, CUJIa YIPYTOCTH, CWJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TAJEHUs, BEC Tela, HMMIYJIbC Telld, WMITYJIbC CHUJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAS SHEprus Teda,
MOJHSATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIrusl CXKaTou
NPY>KUHBI, KUHETUYECKas DSHEpPrus, IOJHAas MEXaHWYEeCKas >SHeprus,
MEepPHOJT M YacToTa KoJieOaHUM, NJTMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEJIOMIICHUS CPEJlbl), MPU ONKUCAHUU
MPAaBWIbHO TPaKTOBaTh (U3UYECKUI CMBICI HCMOJIb3YyEMbIX BEJIUYHH,
0003HAaUEHUS W EIUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (OPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3UUECKYIO BEJIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;
XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHUS M MPOIECCHI,
UCIOJb3Ysl 3aKOH COXPAHEHHUsI SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
MPUHLUIN CYNEPHO3ULUUA CWJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHHWSI MMITYJIbCAa, 3aKOHbI OTPaXEHUS U
MIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHMSI 3apsAJI0BOTO U MAaCCOBOI0 YUCEN



IpHU SIICPHBIX PEAKIHUAX, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHa M 3aITUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE TMPOIECCHl M CBOWCTBA TEJN, B TOM YHWCIE U B
KOHTEKCTE CHUTyaIluii MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIISTH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTh O0BSICHEHUE U3 2—3 JIOTHUECKUX
iaroB ¢ Onopod Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUI,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3aJadd  (Omuparolmuecss Ha CcucremMy w3 23
YpaBHEHU), UCTIONb3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (U3HUECKHUE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBHS 3aJauyd 3alMCbIBATh KPATKOE
YCJIOBHE, BBISBIISATH HEJOCTAIOIINE WM W30BITOYHBIC TAaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOAMMBIC TSI PEIICHUS, IPOBOAUTH PACUETHI U
OIICHHBATh PEATMCTUYHOCTh TMOJYYEHHOTO 3HAuYCHUA (U3HUECKOU
BEJIMYMHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIINTh TIPHU TTOMOIIH
(GU3UYECKUX METOIOB, WCIIONB3YSl OMHMCAHHWE HCCIEAOBAHUS, BBIICTSATH
MPOBEPSIEMOE MPEANOJIOKEHUE, OIICHUBATh TMPABWIBHOCTh MOPSJIKA
MPOBEICHUS]  UCCIEIOBAaHUS, JIeJaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIOACHHUHN U OIIBITOB;

MPOBOJUTH OMBITHI 1O HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
bu3nYecKuX CBOMCTB Ten (M3ydeHHE BTOpPOro 3akoHa HpioToHa, 3akoHa
COXpaHEHUsl PHEPruu, 3aBUCUMOCTb TMepuoja KoyieOaHUil MNpyKMHHOTO
MasTHHKA OT MacChl Tpy3a M KECTKOCTU NPYKUHBI U HE3aBHCHUMOCTH OT
aAMIUTUTYIBI MAJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PacIIpOCTpaHEHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa)KeHUs B
IJIOCKOM 3€pKalie M CBOWCTB HM300pakeHHsl MpeAMeTa B coOuparolien
JauH3e, HAOMIOJCHHE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIyYCHHs):
CaMOCTOATENLHO COOMpaTh YCTAHOBKY W3 HW30BITOYHOTO Habopa
o0OpyJOBaHUs, OINUCHIBaTh XOJl OMNbITA M  €ro  pe3yjbTaThl,
(bopMyIUpPOBATH BHIBOIBI;

MPOBOJUTH MPU HEOOXOIUMOCTH CEPUI0 MPSMBIX U3MEPEHUM, OMPEACIISs
CpeqHee 3HAUYCHHE W3MepsAeMOl BelnuuuHbBl ((POKycHOE paccTosiHue
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba HM3MepeHus
(M3MepUTEIbHOTO PHbdopa);

NPOBOJANTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIHYMH C
MCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHHUH (3aBUCUMOCTh MyTH OT BPEMCHH
Py PaBHOYCKOPEHHOM JIBIDKEHMHM 0O€3 HaudaJbHOM CKOpPOCTH, Mepuoja
KOJI€OaHUM MaTeMaTHU4ecKOro MasTHHUKA OT JJMHBI HUTH, 3aBUCHUMOCTHU
yria OTpaK€HHUsl CBETa OT yrja MaJeHUs W yIiia MPelOMIICHUs OT yria



NaJcHus): IUJIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITENILHO COOUpPATh
YCTaHOBKY, (pUKCHpOBaTh pe3ysbTaThl TOJYYEHHOW 3aBUCHMOCTH
(dbu3nYecKuX BEIWYUH B BUJEC TaOIUIl U TpadUKOB, J€JIaTh BBIBOABI IO
pe3yJibTaTaM HCCIIEA0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIWYUH (CpeaHss
CKOPOCTh M YCKOpEHHE Tejla TMpU PABHOYCKOPEHHOM JIBHIKEHHH,
YCKOPEHHE CBOOOIHOIO MaJ€HUsl, KECTKOCTh MPY>KUHBI, KOADPUIMEHT
TPEHUSI CKOJBXKECHHSA, MEXaHW4Yeckas paboTa M MOIIHOCTh, 4YacTOTa U
nepuoa KojeOaHWM MaTeMaTU4ecKoro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWia CcOoOuparomiel JIMH3bL, PaJAHOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJTHATh U3MEPEHUS, CICIys MPEAJIOKECHHOW WHCTPYKIIMH, BHIYUCIISATH
3HAYEHHE BEJIIMYMHBI U aHATM3UPOBATH MOJYYEHHBIC PE3YIHTATHI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHHUI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE IPU3HAKM HW3YYEHHBIX (DU3MUECKUX MOJEIeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JydY, TOHKAas JMH3a, IUIAHETapHAas MOJeNb aToMa, HYKJIOHHAas
MOJI€JIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIMIMBI  JCHCTBUS HW3YUYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX ONUCaHUSA (B TOM YHCIE:
CIHUIOMETP, MOATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEPHUCKOI, QoToanmapar, ONTHUYECKHE CBETOBOBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHOJb3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUH M  HEOOXOauMble  (pU3MUYECKUe
3aKOHOMEPHOCTH;

HCITOJIP30BATh CXEMbI U CXEMATUYHBIC PUCYHKH U3YYCHHBIX TEXHHYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOIMUECKHUX IPOLECCOB
IpU pEeHIeHUH Y4YeOHO-IIPAKTUYECKUX 3a/]ad, ONTUYECKHE CXEMbl IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U cOOMparouiei JIMH3E;
OPUBOAUTh  NPUMEPHl  (HAXOAUTh  WHMOpPMAIMI0O O  TpPUMEpax)
INPAKTUYECKOr0 HCIOJB30BaHUs (PU3MUECKUX 3HAHUUW B TOBCEAHEBHOU
KU3HU U151 obecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ IPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS W COONIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY’KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK HH(pOpManuu (U3MUECKOTO0 COJEpKAHHUS B
HNuTepHeTe, caMoCTOSATENBHO (HOPMYIIUPYSI MOUCKOBBIN 3aMpOC, HAXOAUTD



IyTU ONpEeNIEHUs] JOCTOBEPHOCTH IMOJyYEHHON MH(OpMalMM Ha OCHOBE
MMEIOUIMXCS 3HAHUM U JOTOJHUTENIbHBIX UCTOYHUKOB;

MCIIOJIB30BaTh MPHU BHIMOJHEHUH YYEOHBIX 3aJaHU HAy4YHO-MOIYJISIPHYIO
AUTEepaTypy (PHU3MUECKOro  COACpKAHMS, CIPABOYHBIE MaTepHaIbI,
pecypcesl cety MHTEepHET, BiianeTh NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl HHPOPMALIMU U3 OJJHOM 3HAKOBON CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHpOpMAIlMUM U3 HECKOJbKUX HCTOYHHKOB (DPU3MUYECKOTO CONEpKaHus,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl IPOEKTHOM MIIM UCCIIE10BATENbCKON
NEATENbHOCTH, IIPU  OTOM TPAaMOTHO  MCIOJb30BaThb  W3YYCHHBIN
MOHATUUHBIM anmapar K3y4yaeMoro pasiena (U3HKM W CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEM ayIuTOPHH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (undgposbie)
KonTtpoJusnsie | JlabopaTopHbie
n/n NMPOorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcbl

Paznen 1. ®usuka u €€ poJib B NO3HAHUYM OKPYKAKOIIET0 MUPa

1.1 duzuka - Hayka o IIpUPoOIE 2 bubmorexa ITOK
' Y PHPOA https:/m.edsoo.ru/7f416194
but6mmoreka [JOK
12 PuU3HIECKHC BEAMIHMHEI 2 1 https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METO] TO3HAHUS 2 1 Enbmiorexa TOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3znen 2. HepBOHa‘{aJIbHLIe CBE€ICHUSA 0 CTPOCHUH BellIECTBa

2.1 CrtpoeHue BeliecTa 1 bubmmorexa [IOK
’ P m https://m.edsoo.ru/7f416194
27 JIBU>XeHUE U B3aUMO/JICHICTBUE YaCTHI] 5 1 bubnuoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [JOK
23 ArperaTHble COCTOSIHUSI BELLIECTBA 2 httns://m_edsoo.r/7f416194
Hroro no pasgeny 5
Pa3nen 3. /IBu:keHre U B3anMoJeHCTBHE TeJl
but6mmoreka [JOK
3.1 M 3
CXAMUICCROC ABIDKEHHC https://m.edsoo.ru/7f416194




but6mmoreka [{OK

3.2 Muepups, macca, mi0THoCTs 4 I https://m.edsoo.ru/7f416194
but6mmoreka [{OK
33 Cuna. Buppt cnn 14 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBneHus: TBEPABIMU 3 bubnmoreka [JOK
' TeJIaMU, YKMJIKOCTSIMU U ra3zamMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlapaennue KuaKoCTH > https://m.edsoo.ru/7f416194
but6mmoreka [{OK
4.3 ATmocheproe faBieHue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha TOTPYKEHHOE 7 3 bubnmnoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Paznea 5. PaGora u MomHOCTh. JHeprus
bubnuoreka [JOK
> Pabora n momsocT® 3 ! https://m.edsoo.ru/7f416194
bubnuoreka [JOK
32 Hpocreie Mexanm3mbI > I https://m.edsoo.ru/7f416194
but6mmoreka [{OK
>3 Mexanuueckas sHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12




8 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne ii/m P Kontpoasnbie | JlaGopaTopHbie (udpp )
NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Pa3pgen 1. TerioBbie IBJICHUS
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 6 bubmorexa HOK
' p H https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 Teroere npoueccy! 2 2 2 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. DiiekTpu4ecKue H MAarHUTHbIE SIBJICHUS
)1 DneKTpruYecKue 3apsiibl. 3apsyKEHHBIE Tella 7 bubnuorexa [JOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmorexa [{OK
2.2 [ToCTOAHHBIN JIEKTPUUECKUN TOK 20 2 7 htps://m._edsoo.ru/TFA1 8 1ce
bu6mmoreka [{OK
2.3 MaruTHbie sBACHHA 6 2 https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
. 1
24 DTIEKTPOMATHHTHA MY KIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 11




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HauMeHoBaHuUe pa3iesioB U TEM (uudposbie)
Ne ii/m P Kontpoasnbie | JlaGopaTopHbie ep
NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHn4ecKkoe JIBMKCHUE U CIIOCOOBI €T0 10 | bu6mmorexa [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
1.2 Bzaumopeiicteue Te 21 1 2
MMOAICHCTBHE T https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.3 3aKOHBI COXpaHe 10 1 2
KOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 41
Pazgea 2. Mexannueckue KoJe0aHUS U BOJHBI
bubmnoreka [IOK
2.1 Me e €0 7 2
B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
2.2 M . 8 1 0
CXAHHUCCKHE BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgea 3. DjieKTPOMArHUTHOE 1OJIE€ M JIEKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHuTHOE MOJIe U bubmmoreka [IOK
3.1 6 0 1
3JIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pasgea 4. CBeToBbIe ABJICHUSA




4.1 3aKOHBI PacIpOCTpPaHEHUS CBETA 8 1 bubmorera [JOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
4.2 JIMH3BI U ONITUYECKUE MPUOOPHI 5 1 https://m.edsoo. /74 1 adat
bu6nmoreka [JOK
43 Paznosxenue 6emoro cBeTa B CIIEKTP 5 1 httos://m.edsoo.ru/7f4 1adat
Hroro no pazneny 18
Pa3zgen S. KBaHTOBBI€ SIBJICHUSA
bu6mmorexa [IOK
5.1 Hcnyckanue u morioneHue cBeTa aToMOM 4 0 htns:/m._edsoo ru/Tf41 adat
but6mmoreka [JOK
32 CTpoerue atomHoro szpa 6 0 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
5.3 S nepHbie peakuuu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 17
Pa3nes 6. IloBTopuTe1bH0-0000111a101MIT MOLYJIb
6.1 [ToBTOpeHnue u 06001IeHUE COAePKAHUS 5 bubmuorexa [JOK
' Kypca (usuku 3a 7-9 kiaacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 5
OBHIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 13







IHOYPOYHOE IINTIAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoxka

KoaunuecTBo yacoB

KonTtpoJsbHbie

Bcero
padoTsbl

IIpakTHyeckue
padoThI

Jara
U3y4YeHH
o |

JIEKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

dusuka — HayKa O IPUPOJIE.
SIBnenus npupoasl. Gusnyeckue
SIBJICHUS

MexaHn4uecKkne, TEIIOBEIE,
ANEKTPUYECKUE, MAaTHUTHBIC,
CBETOBBIC, 3BYKOBBIC SIBIICHUS

duznyeckue BETUINHEI U UX
HU3MCPCHUC

VYpoxk-uccnenonanue "HM3mepenue
TEMIIepaTyphl P TOMOIIN
KHJIKOCTHOTO TEPMOMETpPA U TaTINKA
TeMneparypbl"”

Kak ¢uzuka u npyrue ecrecTBEHHbIE
HAyKH U3y4aroT IPUPO.Y.
EcrecTBeHHOHAy4HBIN METOA
no3HaHus. Onucanue GU3NYeCcKux
ABJICHUH C IIOMOILBIO MOAEIIEN

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

VYpok-uccnenosanue "lIposepka
THITOTE3bI: TaTbHOCTD MOJNETA MIAPHKA,
MYIIECHHOI'O TOPU30HTAJIBHO, TEM
0ombI1Ie, YeM 0oJIbIe BBICOTA MycKa"




Crpoenue BeriecTBa. OTBITHI,

7 JOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE buGnnorexa LIOK
p p https://m.edsoo.ru/ff09fe0a
BEIECTBa
8 JIBM>KEHUE YacTHll BEIIECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccinenoBanue «ONbITH IO
9 HAOJII0JIEHUIO TEIIOBOI'O PaCIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
B3anmocBsA3b MEX 1y CBOMCTBAMU
BEIIIECTB B Pa3HbIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OcoOEHHOCTH arperaTHbIX COCTOSTHHM
BOJIBI
MexaHnyeckoe NBUKECHHUE.
12 PaBHoMepHOE 1 HEpAaBHOMEPHOE bubmmorexa IOK
p p p https://m.edsoo0.ru/ff0a05¢c6
IBIKEHUE
but6mmoreka [JOK
13 Cxopoctb. EnuHuIE ckopocT
p A H p https://m.edsoo0.ru/ff0a079¢
14 Pacuet iyt 1 BpeMeHH IBUKCHUS bubmmorexa [OK
y p A https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKkoH HHEPLIUH.
15 B3a1fMo elfcTBHE TeJIpKaK OpUYrHA Enbmiorexa TOK
A p https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUIKEHHUS Tell
[InotrHOCTH BemiecTBa. Pacuer macchl bubnuoteka [JOK
16
1 00beMa Tela I0 €ro IIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopartopHast pabota «OrnpeaeneHue




IIJIOTHOCTHU TBEPJOIO TEIIA»

Pemtenne 3amau mo reme "I1oTHOCTE

but6mmoreka [JOK

18
BemiecTna" https://m.edsoo.ru/ff0al23¢c
Cuia KaKk XapaKTepUCTHKa
19 B3aumoeiicTaus ten. Cuna
yrpyroctu. 3akoH ['yka
JlaGopartopnast pabota «3yuenue
20 3aBUCUMOCTH PACTSKEHHS
(medopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHON CUIIBI»
21 SBnenue Tarorenus. Cuia TSKECTH
CBs13b MEXK]y CHIION TSIKECTH U
22 Maccoii tena. Bec tena. Pemenue bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0al 778
3amay o teme "Cuia Tsxectu"
” Cuna TSKEeCTH Ha IPYTUX IIaHeTax. bu6muoteka [IOK
Pu3nuecKre XapaKTepUCTUKU IIAHET https://m.edsoo.ru/ff0al502
but6mmoreka [JOK
24 Nsmepenue cun. JJunamomer
p A P https://m.edsoo.ru/ff0al8cc
bub6nuoreka [JOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHUJI, HallpaBJIE€HHBIX
26 10 OJTHOM TPSIMOI bubmmorexa [JOK
! . P ' https://m.edsoo.ru/ff0ala70
PaBHonelcTBYIOIMAs CHII
7 Pewenue 3amau no reme
"PaBHoaeiicTByromas cui"
)3 TpeHue CKONbKEHNS U TPEHUE ITOKOSL. bubmuoteka LIOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopartopnast pabota «3yuenue bubnuoteka [JOK




3aBUCUMOCTH CWJIBI TPEHUS
CKOJIb)KCHMS OT CHJIbI IaBJICHUS U
XapakTepa CONPHUKACAIOIIUXCS
ITOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemienue 3aga4d Ha OIIPCACIICHUC

30 . .
PaBHOJCHCTBYIOIEH CUIIBI
Pemenue 3amau mo tremam: «Bec
31 tenay, «I'padpuueckoe n3oOpaxeHue bu6mmoteka [HOK
cuy, «Cuiby, «PaBHOACHCTBYOIAs https://m.edsoo.ru/ff0alde0
CHII»
KoHTtponbHas paboTa mo TeMam:
«MexaHnuyeckoe ABHKeHHe», «Macca,
32 IUIOTHOCTEY, «Bec Temay,
«I'padpuueckoe n3o0paskeHne CUI»,
«CHIIBDY
1 HaBnenue. CriocoObl yMEHBITICHUS U but6mmoreka [JOK
YBEJIWYECHUS NaBICHUA https://m.edsoo.ru/ff0a20a6
JlaBnenwue raza. 3aBUCUMOCTD
34 JaBJIEHUs ra3a oT 00bEMa bubmmorexa OK
’ https://m.edsoo.ru/ff0a2376
TeMIepaTyphbl
[Iepenaua naBiieHust TBEPIBIMU
35 TeJIaMHU, )KUIKOCTSIMH U Ta3aMH. 3aKOH buGnnorexa LIOK
’ ' https://m.edsoo.ru/ff0a25b0
ITackams
36 JlaByiieHue B )KUJIKOCTH U rase, bu6mmoteka [HOK
BBI3BAHHOE JICUCTBUEM CHUJIBI TSIKESCTH https://m.edsoo.ru/ff0a2718
17 Pemenwne 3agau mo Teme «JlaBnenue B bubmuoreka [JOK
JKUIKOCTH U Tra3e. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826
38 Coolmraromuecs cocyabl bu6nuoreka [JOK




https://m.edsoo.ru/ff0a2970

Bbubnuoreka [JOK

39 Punpasniieckui npecc https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [TopmHeBoi
KUJIKOCTHBIN HACOC
Atmocdepa 3emin. [Tpuanner
CYILIECTBOBAHUS BO3LYILIHOM
A1 }(;m 3 3 o bubmuoreka [JOK
ODOTIOHIIT SEMIIH. SaBHCHMOCTD https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOTO JaBJICHUS OT BHICOTHI
HaJl YypOBHEM MOPS
bubmuoreka [JOK
42 Bec Boznyxa. ATMocdepHoe 1aBieHue htps://m_edsoo ru/ff0a2b5a
43 N3mepenne armocepHOro qaBiaeHUs. bubnmnoreka [JOK
Oneit Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTb aTMOC(HEPHOTO
44 Gep but6mmoreka [JOK
FABJICHITL OT BRICOTRI Haft ypOoBHEM https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepouna. Armocdeproe bu6muoteka [IOK
JaBJICHHUE Ha pa3INYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay no Teme
"AtmochepHoe naBneHue"
€HCTBHUE KUIKOCTH U ra3a Ha
47 A 8 bubmuoreka [JOK
[TOTPYEHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHnas pabota «OnpeneneHue
43 BBITAJIKMBAIOIICH CHIIBI, bub6nuoreka [JOK

JICWCTBYIOILIEH HA TEJO, MOTPYKEHHOE
B KUJKOCTB)»

https://m.edsoo.ru/ff0a33fc




49

JlaGopaTtopHnast pabota 1o Teme
«HccnenoBanme 3aBUCUMOCTH Beca
TeNa B BOJE OT 00bEMa MOTrpyKEHHOM
B X KUJAKOCTB 4aCTH TCJI1a»

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

50

[lnaBanue Texn

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYUPOBAHHUE JIOOAKH U
ompeiesIeHUE €€ rpy30H01bEMHOCTH"

52

Pemenne 3amau no remam: «IlimaBanue
cyn0B. BoznyxomaBaHuey,
«/laBiIeHHE TBEPABIX TEIN, KUIKOCTEN
U Ta30B»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckas pabora

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3{82

54

MomHocTts. EAuHUIEI MOIITHOCTH

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM TTPU
oasEMe 110 jecTHurEe"

56

[IpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cuit Ha peryare

57

Konrponbnas padora no reme
«/laBneHue TBEPbIX TEN, KUAKOCTEH
u ra3oBy / Beepoccuiickas
npoBepoyHas pabora

58

PesepBHbIii ypok. PaboTa ¢ TekcTamu

but6mmoreka [JOK




1o TeMe «/laBiienne TBEPABIX TEll,
JKUJKOCTEH U ra3oBy» / Beepoccuiickas
mpoBepoyHas padbora

https://m.edsoo.ru/ff0adffe

Prruaru B TexHuKe, OBITY U IPHPOJIE.
JlaGopatopHas pabota

bubnuoreka [JOK

59 0.5
«HccnenoBanue ycinoBHil paBHOBECUS https://m.edsoo.ru/ff0a478e
pbIyara»

60 Pemenue 3agau o teme «Y cioBus bubmuoreka [{OK
paBHOBECHS pheIdara https://m.edsoo.ru/ff0a48a6
Koadduruent none3noro necTpust

61 Mexanusma. Jlaboparopnas pabora 0.5
«M3mepenne KI1/] HaknoHHOM '

TUTOCKOCTI

2 Pemenue 3aga4d no teme "Pabora, but6mmoreka [{OK
MotHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
Mexanudeckas SHEprusl.

63 Kunernueckast 1 moTeHIMagIbHast bubnmorera [TOK

https://m.edsoo.ru/ff0a4252
SHEprus

64 3aK0H COXpaHEHUsI MEXaHUYECKOM bubnmnoreka [JOK
SHEPTUU https://m.edsoo.ru/ff0a4360
YPOK-3KCIEPUMEHT 1O TEME
"DKCIEpUMEHTAILHOE OIpEIECICHHE

65 M3MEHEHUS! KHHETHYECKOU U 1
MOTEHIIUATBHOM SHEPTUH TPU
CKaTbIBAHUHU TEJIa TI0 HAKIOHHOMN
IJIOCKOCTH"

66 Konrponbnas padora no reme

«PaboTa 1 MOIIHOCTb. DHEPTUD»




67 PesepBHbIii ypok. Pabora ¢ Tekctamu ] bubnmnoreka [JOK
o teme "MexaHnuyeckoe ABuxKeHue" https://m.edsoo.ru/ff0adee6
PezepsHblii ypok. Pabota ¢ Tekctamu
68 1o reMe "PaboTa. MomHOCTb. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME




8 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Jlara
uudposbie
Nen/m | Tema ypoka Kontpoabnbie | JlaGopaTopubie | U3y4YeHH
Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThbI A
pecypchbl
OCHOBHBIE TIOJIO)KEHHS MOJIEKYJISIPHO-
| KMHETHYECKON TEOPUU U UX ONBITHBIE 1 bubmmorexa TIOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKACHUSA
2 Macca u pa3Mep aTOMOB B MOJIEKYJT 1
3 Monenu TBEpAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO,
4 XKHUJIKOTO M ra3000pa3HOr0 COCTOSIHUM |
BEILIECTBA HA OCHOBE IOJIOKEHUHN
MOJIEKYJISIPHO-KUHETUUECKOI TEOpUH
5 Kpucrannnueckue u amop¢Hsie Tena 1 bubmmorexa LIOK
p P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KalUJUISIPHOCTb. | bubnmnoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
TemioBoe paclIupeHNe U CKATHE.
7 Temmneparypa. CBsi3b TEMIIEPATYPBI CO 1 bubnuoreka [IOK
CKOPOCTBIO TEIUIOBOTO IBUKEHUS https://m.edsoo.ru/ff0a5a26
YacTHI]
2 BryTtpennss sueprus. CriocoObl |
M3MEHEHUS! BHYTPEHHEHN SHepruun
9 Bunre! Terionepenauu 1 Enbmiorexa OK
P https://m.edsoo.ru/ff0a5c60




Ypok-koupepenmus "TIpakTudeckoe
HCITOJIL30BaHNE TEIUIOBBIX CBOMCTB

Bbubnuoreka [JOK

10
BEIIECTB ¥ MAaTEPHUAIIOB B LENAX https://m.edsoo.ru/ff0a6412
sHeprocoepexeHus"
1 KonuuectBo TemioTsl. Y aenpHas bubmuoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a65c0
12 YpaBHeHHe TEIIOBOro OanaHca. bu6muoteka [IOK
TennooOMeH U TETUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a6976
JlaGopaTtopHnas pabota Nel
13 "UccnenoBaHue ABJICHUS bu6mmoreka [IOK
TEIJI000MEeHa MPU CMEIIMBAHUT https://m.edsoo.ru/ff0a7088
XOJIOAHOU U ropsiueit Boabl"
PacdeTt konnyecTBa TEIJIOTHI,
14 HEOOXOIMMOTO ISl HarpeBaHMS Tea bubmorexa [TOK
g a P https://m.edsoo.ru/ff0a6a98
Y BBIJICTIAEMOTO UM MPU OXJIKICHUU
JlaGopaTtopHnast pabota No2
15 "Onpenenenue yaeabHOMU bubmorexa HOK
P Y " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
16 DHeprus TOIMBa. Y IeibHas TErioTa bubnmnoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
17 Pemenue 3agau
[InaBiieHue U oTBEpCBaHUE
18 KPUCTANTMYECKUX TEN. Y IeJIbHAs bubmmorexa [TOK
p thde https://m.edsoo.ru/ff0a71d2
TEIIOTA IJIABJICHUS
19 Pemenue 3amay Ha 1mIaBieHue 1 but6mmoreka [JOK
OTBEPJIEBAHUE TeEIl https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue U KOHIEHCALIUS. bu6mmoreka [IOK

Hcnapenne

https://m.edsoo.ru/ff0a740c




21

Kumienne. Y nenpHas Termiora
napooOpa3oBaHUs ¥ KOHCHCAIIH.
3aBHCHMOCTD TEMIIEPATYPhI KUTICHHS
OT aTMOC(EPHOTO JTaBIICHUS

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota Ne3 "Onpenenenue
OTHOCUTENIbHOM BIAXXHOCTHU BO3ayXxa"

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

23

Pemenue 3a/la4 Ha OIIPCACICHUC
BJIA’KHOCTH BO3AyXa

24

[TpuHIMITBEI paOOTHI TETMIOBBIX
nsurateneit. [lapoBas TypOuna.
JIBuratenb BHyTPEHHETO CTOPAHMS

25

KIIJI TenoBoro aBurares.
TeruioBeIe NBUTATEIN U 3aIIATa
OKPY’KaOIICH CpeIb

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7¢7c

26

3aKOH COXpaHEHUs U NPEBPALLECHHUS
SHCPTHHU B TCIVIOBBIX MpOoHcccax

27

[ToaroroBka Kk KOHTPOJIBHOU paboTe
o TeMe ""TennoBble SIBICHUS.
N3meHenue arperaTHbIX COCTOSTHUM
BenecTna"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8312

28

KonTponbHas padota no teme
"TennoBsle sBIIcHUS. M3MeHeHNE
arperaTtHbIX COCTOSIHUI BelecTBa"

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

29

SHCKTpI/ISaHI/I}I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apA10B

30

VYpok-uccienoBanue "DiekTpuzanus
TEJ UHAYKIMEH U npu




COTNPUKOCHOBEHUU"

BzaumopeiicTBue 3apsoKeHHBIX TEIL.

but6mmoreka [JOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEKTpUUYECKOE MOoJe.
1 HanpsykeHHOCTB DJIEKTPUYECKOro bubmuoteka [IOK
nons. [IpuHnmn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUECKUX MOJeH
Hocurenu s1aeKTpuyecKux 3apsiioB.
33 OnemeHTapHbii 3apsia. CTpoeHue
aTomMa
34 [IpoBOIHUKY U TUANEKTPUKHU. 3aKOH Bbubnuoreka [JOK
COXpaHEHUs JIEKTPUIECKOTO 3aps1a https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anay Ha npuMeHeHHE bubmmoreka [IOK
CBOMCTB 3JIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIIOBUS €TI0
36 cyliecTBoBaHus. MIcTOUYHUKHA Bubmorexa IIOK
Y ' https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOTO TOKA
37 JlencTBUA 3JIEKTPUYECKOTO TOKA bubmorexa HOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 AJNEKTPUUECKOTO MOJIsl HA TPOBOJHUKHI
U AUDJIEKTPUKH"
39 DNEKTPUUECKUH TOK B METAJUIAX, bu6muoteka [IOK
JKHMIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U €€ COCTaBHbIE
yacTu
41 Cuna ToKa. but6mmoreka [JOK

JlabopaTtopHnast pabota No4

https://m.edsoo.ru/ff0a8bd6




"U3mepeHue U peryaupoBaHue CHIIbI
y
TOKa"

SHGKTpI/I‘leCKOG HAIIPsSIPKCHUC.

BounbT™meETD. Bu6 10K
noIMoTEeKa
42 Jlaboparopnas pabota Ne5
| patop P https://m.edsoo.ru/ff0a9%¢14
N3mepenue u peryanpoBaHue
HarnpsixeHus"
43 CormnpoTuBieHNE NPOBOJHUKA. bu6mmoteka [HOK
VY enpHO€E CONPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas pabota Ne6
"3aBUCUMOCTD JIEKTPUIECKOTO
44 COIIPOTUBJICHHUSI IPOBOJIHUKA OT €ro bubmmorexa TIOK
p pOBO https://m.edsoo.ru/ff0aa738
JUTMHBI, TJI0MIA1 MOTIEPEYHOTO
cedyeHus u marepuaia”
3aBUCHUMOCTh CHJIBI TOKa OT
45 HanpspkeHus. 3akoH Oma J1s ydacTka bubmmorexa TIOK
p ) Ay https://m.edsoo.ru/ff0aa44a
enu
JlabopaTopHas pabota Ne8
"HccnemoBanue 3aBUCUMOCTH CHJIBI
46 TOKa, 1 €ro uepes pe3nucTop, ot bubmorexa [IOK
> YL pe3p p, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HaInpsLKeHUs: Ha pe3ucTope”
47 [TocnenoBarensHOE M MapaIeIbHOE
COCTMHEHHS TIPOBOTHUKOB
JlaGopatopHnas paborta Ne9 "[IpoBepka
43 MPABUJIA CIIOKEHUS HANIPSHKEHUN TPU bubnmnoreka [JOK

MOCJIEIOBATEILHOM COEIMHEHUU JIBYX
pe3uctopos"

https://m.edsoo.ru/ff0aaa58




JlabopaTtopnast pa6ota NelQ
"IIpoBepka mpaBuiia JJisl CUIIbI TOKA

Bbubnuoreka [JOK

49
MIPH NapajuIeIbHOM COEUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemienue 3a1au Ha npuMEHEHUE
50 3akoHa OMa JJis pa3InyHOrO bubmmorexa [TOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS IPOBOTHUKOB
51 PaboTa ¥ MOIITHOCTH JIEKTPUUYECKOTO bu6mmoteka [HOK
Toka. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHas pabota Nell
52 "Onpenenenre padoThl 1 MOIITHOCTH Enbmiorexa TOK
p p | https://m.edsoo.ru/ff0ab3e0
ANEKTPUUECKOTO TOKA
DneKTpUYecKre Henu U MoTpeOuTenu
53 ANEKTPUIECKON SHEPTHH B OBIT bubmorexa [TOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
54 [TocTostTHHBIE MAarHUTHI, KX
B3aUMO/ICHCTBUE
[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "DIIeKTPUUECKHE 3apsIbl.
55 3apspKeHHbBIE Tena U UX
B3auMojieicTBUs. [locTOsTHHBIN
ANEKTPUUECKUH TOK"
KonTponbhas pabota mo Teme
"JreKTpUUECKHe 3apsibl.
56 3apsKEHHBIE TeJla U UX

B3aumonencTus. IlocTosHHbIN
anexTpuyeckuii Tok" / Becepoccuiickas
poBepoyHas paborta




57

VYpok-uccnenosanue "N3yuenue
OJIEH ITOCTOSHHBIX MAarHUTOB"

bubmmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe nojsie. MaruutHoe 1oJjie
3eMiId ¥ €ro 3HaYeHUE I )KU3HU Ha
3emiie

but6mmoreka [JOK
https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTeaa. MarHuTHoe mose
AIEKTPUUECKOT0 Toka MaruutHoe
MoJie KaTyIIKU ¢ TOKOM

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHue 3IeKTPOMAarHUTOB B
texHuke. Jlaboparopnas pabota Nel2
"U3y4yeHue neicTBUSA MarHUTHOTO
OJISI HA IPOBOJAHUK C TOKOM"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEKTPOABUTATENb ITOCTOSIHHOTO
Toka. Mcrionb3oBanne
AEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCTIOPTE.
Jlaboparopnas pabota Nel3
"KoHcTpyupoBaHue U U3y4eHue
paboThl neKkTpoaBuraress"”

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiThl Papajes. 3aKoH
AIIEKTPOMArHUTHON MHIYKITHH.

63

[IpaBuiio JIenna

64

Onekrporeneparop. CriocoOsl
MOJTYYEHHUS DIIEKTPUIECKON SJHEPTUH.
ONEeKTPOCTaHIMH Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPIrUn

65

[TonroroBka K KOHTPOJIBHOU paboTe




1o TeMe "DIeKTpUUECKHe U
MArHUTHBIE SBJICHUS"

KonrponbHas pabora no reme

but6mmoreka [JOK

66 3HeKTp'I:meCKHe 11 MarHHTHpIC ! https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepBHbIii ypok. Pabora ¢ Tekctamu bu6muoteka [IOK
67 1
no teme "TensoBbie sABICHUS" https://m.edsoo.ru/ff0accSe
68 PesepBHbIii ypok. Pabora ¢ Tekctamu |
1o reme "MarHuTHsbI€ sIBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 63 13

ITPOTPAMME




9 KUIIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Kontpoabnsl | JlaGopaTtopHbie
n/n Bcero u3yuyeHusi | oOpas3oBaTeibHbIE
e padoThbI padoThbI
pecypcsl

| Mexanudeckoe ABUKEHUE. |
MarepuanbHasi TOUKa
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuoreka [IOK

2 1
MEXaHHYECKOI'O JBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsAMONMHENHOE | bubmuorexa [IOK
JBHKCHUEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOTIMHENHOE

4 nBikeHue. CpeHsis U MTHOBEHHas 1
CKOPOCTH

5 [IpsamonnHeEiHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBHKEHUE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSAMOJIMHEUHOTO

6 PaBHOYCKOPEHHOI'O IBUKCHHUSL. 1
I'paduk ckopoctr
JlabopaTtopHnast pabota Nel

. "Onpenenenne yCKOpeHus Tea npu 1 1 bubnmorexa [JOK
PaBHOYCKOPEHHOM JBUXEHUHU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM 11ocKkocTu"

2 CBoOoaunoe nagenne tei. OIbITH |
lanunes

9 PaBHOMEpHOE NBMKEHUE T10 1 bubnmorexa [JOK
oKkpyxHOCTH. [leprnon u yactora https://m.edsoo.ru/ff0ael76




oOparteHus. JIuneitHas u yrioBas

CKOPOCTH
10 LleHTpOCTpEMUTEIIBHOE YCKOPEHUE
1 ITepsriit 3akoH HetoToHa. BexTop bubmuorexa [JOK
CUJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmoreka [JOK
PaBHOelicTBYIOIIAsA cCHta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubmuorexa [IOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMEHEHUE bubnnorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmuoreka [JOK
1 . r
> Cuna ynpyrocti. akon T'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no reme «Cuna
YOPYTOCTH»
JlaGopatopHas pabota Ne2 bubnuoreka [JOK
17
«OmnpeneneHue KECTKOCTH IPYKUHBD) https://m.edsoo.ru/ff0ace28
bu6mmoreka [IOK
18 Cuna Tperna https://m.edsoo.ru/ff0af738
19 Pemenne 3agau o teme «Cuna bubnuoreka [JOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota No3
20 "Onpenenenne ko3 hunrenTa bubmorexa [OK
pel | H https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3agad mo reMe "3aKOHBI BuG OK
21 Herotona. Cuna ynpyroctu. Cuna nosmoreka L

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuna TSHKeCTH U 3aKOH BCCMHUPHOTO

22 TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO bubmorexa LHOK
’ p A https://m.edsoo.ru/ff0af044
najgeHust
Ypok-koHpepeHmus " JIBIKeHne Tel
BOKPYT IPaBUTALMOHHOTO IIEHTPA
” (Conneunas cucrema). ['amakTukn"
Pemenne 3agad no teme "Cuna
TSDKECTH U 3aKOH BCEMUPHOTO
TAroreHus"

24 IIepBast kocMu4eCKast CKOPOCTb. bubnuoreka LIOK
HeBecoMocTh 1 eperpysKu. https://m.edsoo.ru/ff0af5{8
Pemenne 3amau o teme: «Bec Tena.

25 Bec Tema mBumxyierocs ¢ Bubmorexa IIOK

y https://m.edsoo.ru/ff0af33c
YCKOPEHUEM
PaBHOBeCcue MaTepuaIbHOM TOUKH.

26 AGCOTIOTHO TBEPAOE TETO. bubnuorexa [JOK
PaBHOBecue TBEpOTO TEna ¢ https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBhIO BpAIlICHUS

27 MowmeHnT cuisl. L{eHTp TsKEeCTH

73 Pemenue 3agau mmo reme "MoOMEHT Bbu6mmoreka [JOK
cunbl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJLHOM paboTe

29 o TeMe "MexaHnuecKoe IBHKEHUE bubmmorexa [IOK

. | ' https://m.edsoo.ru/ff0b0408
BsaumogeilicTBue Ten
Konmponvnaa paboma Neltio Teme
30 "MexaHnuecKkoe IBKEHHE Bubmorexa OK
o " ) https://m.edsoo.ru/ff0b06ec
BsaumopeiicTBue Ten
31 Nmnynbse Tena. Umnynsc cuiibl. 3aKoH bubnuoreka LIOK




COXpaHEHHUs UMITyJIbCa. YIIPYroe u
HEYIIPYroe B3aUMOJACHCTBUE

https://m.edsoo.ru/ffOb07fa

Perrenne 3agau mo reMme "3akoH

bubmuoreka [JOK

32 COXpaHEHUs UMITyJbca' https://m.edsoo.ru/ff0b096¢
1 VYpok-koH(pepenuus "PeaktuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
34 Mexanuyeckass paboTa U MOIITHOCTb }]?;Ii)?;l;f;;ggimb 0a84
35 PabGora cuIIBl TSDKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota Ne4
36 «Omnpenenenne pabOTHI CHITBI TPEHUS
IpU PaBHOMEPHOM JBMKEHHUHU TeJa IO
TOPU30HTAJILHOM MOBEPXHOCTH»
37 CBs13b 3HEPTUH U PAOOTHI.
[TorenmmanpHas HEPTUs
13 Kunernueckas sneprus. Teopema o bubnunoreka [JOK
KMHETUYECKOM SHEPIUU https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe
40 Jlaboparophas pabota Ne5 «M3yuenue bubnuoreka [IOK
3aKOHA COXPAHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
41 Koumponwvnas paooma No2 nio teme: bu6mmoreka [IOK
"3aKOHBI COXpaHEHHUs] B MEXaHUKE.". https://m.edsoo.ru/ff0b1858
4 KonedarensHOE IBMKEHUE U €TO bu6mmoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b2010
43 3aryxaromue KoieOaHusl.




Boinyxnennsie konebanus. Pezonanc

44

MareMaTH4ecKuil ¥ py>KUHHBINA
MasiTHUKU

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

45

VYpoxk-uccienoBanue «3aBUCUMOCTh
neproja KoleOaHuii OT KECTKOCTH
MIPY>KUHBI M MacChl TPy3a»

46

[IpeBpanieHue 3HEpruu Npu
MEXaHHUYECKUX KOoJIeOaHUAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHnas pabota Ne6
«Ormpepenenue 9acToThl U eproja
KOJICOaHUH TIPY>KUHHOTO MasITHUKAY

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb197a

48

JlabopaTtopHas padota Ne7 «IIpoBepka
HE3aBHCHUMOCTH IEPUOJIa KOJICOaHHI
rpysa, NOABEIIEHHOr'0 K HUTH, OT
MAacCBhI Tpy3a»

Bbubmmorexka [JOK
https://m.edsoo.ru/ff0b21fe

49

Mexaunueckue BoaHbL. CBOMCTBA
MEXaHM4eCKHUX BOJH. [IpogonbHbIE 1
TIOTIEPEYHBIE BOJIHBI

50

Ypok-koHpepeHnus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJIHBI"

51

3Byk. PactipocTpaHeHnue u oTpaxxeHue
3ByKa

52

Ypok-uccnenosanue "Habnronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

53

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC

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




VYpok-koupepenuus "YnbTpa3ByK u

bubmuoreka [JOK

54
nHOPa3BYK B IPUPOE U TEXHHUKE" https://m.edsoo.ru/ff0b2510
[ToaroroBka Kk KOHTPOJILHOM paboTe
55 1o TeMme " MexaHndeckue KojaeoaHus
¥ BOJHEI"
56 Koumponavnasa paooma no meme 3" bubmuorexa [JOK
MexaHnndeckue KojaeOaHus U BOJIHBI" https://m.edsoo.ru/ff0b2abe
57 DJIEKTPOMArHuTHOE TOJIE.
DJIEKTPOMArHUTHBIEC BOJIHBI
58 CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH bubmmorera [TOK
p https://m.edsoo.ru/ff0b2fe6
VYpok-koubpepenmus "[lkana
59 3J€KTPOMArHUTHBIX BOJIH. bubnmorexa [JOK
Hcnonb3oBaHue 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2c6c
BOJIH JIJIL COTOBOM cBsI3H"
JlabopaTtopHas pa6ota Ne9 "
60 N3yueHne cBOKCTB
3JIEKTPOMATrHUTHBIX BOJIH C MOMOIIBIO
MOOWIBHOTO TenedoHa"
Pemenue 3agau Ha onpeneneHne
61 YaCTOTHI U JUTMHBI DJIEKTPOMarHUTHOMN bubmorexa LOK
R https://m.edsoo.ru/ff0b31d0
BOJIHBI
DJIeKTpOMarHuTHas MPUPOJia CBETA.
62 Cxo OF():TI) CBeTa Bongogme CBOMCTBA bubmorexa HOK
p ) https://m.edsoo.ru/ff0b3658
CBeTa
Hcrouynuku ceera. IIpsamonuneitnoe
bu6mmoreka [JOK
63 pacrpocTpaHeHue CBeTa. 3aTMEHUS

Connua u Jlynst

https://m.edsoo.ru/ff0b38c4




bu6mmoreka [JOK

64 3aKOH OTpakKeHMsI CBeTa. 3epKaJa.
P P https://m.edsoo.ru/ff0b3aea
Pemenue 3a1au Ha mpuMeHeHNE bubnmorexa [JOK
65
3aKOHA OTPaKEHUs CBETA https://m.edsoo.ru/ff0b3c5c
66 [Ipenomnienue cBeta. 3aKoH
MPEJIOMJICHUS CBETa
67 Pewenne 3anad Ha npesioMiIeHUE
cBeTa
[TonHOe BHyTpEeHHEE OTpaXKeHue
63 ceera. Mcrons3oBaHue MOJHOTO bubnuoreka [IOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3{2¢c
ONTHUYECKUX CBETOBOJIAX
JlaGopaTtopHnas pa6ota NelQ
"HccnenoBanue 3aBUCUMOCTH yTIJIa
69 MPEJIOMJIEHUS] CBETOBOTO JIyya OT yTIjia bubnmorexa [JOK
P " Y y https://m.edsoo.ru/ff0b444a
NaJICHUsl Ha TPaHuLe "BO3yX-
crexyo""
bu6mmoreka [IOK
70 J .0 e
FHSBL MITHACCKA CHIA JHHIST https://m.edsoo.ru/ff0b4206
bubmuoreka [JOK
71 [TocTpoenue n300paxxeHN B TUH3aX
p p https://m.edsoo.ru/ff0c0a7e
JlaGoparopHas paboTa
7 Nel1"Omnpenenenue GpokycHOro bubnuoreka [JOK
pacCTOSIHUSA U OIITUYECKOM CUIIBI https://m.edsoo.ru/ff0b4684
coOuparoreii TUH3bI"
7 Ypok-koHpepenius "OnTuiyeckue
JMH30BbIe TPUOOpPHI"
74 I'na3 kak onTudeckas cucrema. bu6mmoreka [IOK




3penne Ypok-KoH(pEepeHIus
"JledexTnl 3penusi. Kak coxpaHuth
3peHue"”

https://m.edsoo.ru/ff0c0f4c

Paznoxxenue 6eoro cBeTa B CIIEKTP.
Onrbitel HetoTona. Cnoxxenue

bu6mmoreka [JOK

75
CIIEKTpaJbHBIX LBETOB. /lucnepcus https://m.edsoo.ru/ff0cOe2a
CBeTa.
Ypok-npaktukyM "BonHoBbIE
76 CBOIICTBa cBeTa: qUCHepcus,
uHTepdepeHiys u audpaxus”
JlaGopaTtopHnas padota Nel2" OnbIThI
IO pa3NoKEHUI0 OENoro CBeTa B
77 CIIEKTP U BOCIPHUATHUIO LIBETA bubmmorexa [IOK
P P . https://m.edsoo.ru/ff0c12a8
MPEeIMETOB MPHU UX HAOIIOICHUN
4yepe3 1BETOBbIC (GUIbTPHI"
73 [ToaroroBka Kk KOHTPOJILHOM paboTe
1o teme " CBETOBBIE ABJICHUS"
79 Konmponvnasa paboma Ned Bbub6mmoreka [JOK
"CBETOBBIC SIBICHHS" https://m.edsoo.ru/ff0c144c
20 Onsitel Pe3epdopaa u ruranerapHas bubnmoreka [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c1550
21 IToctynartsl bopa. Mozens aroma bubnuoreka [IOK
bopa https://m.edsoo.ru/ff0c1672
Hcnyckanue u morjomieHne cBera
82 atomoM. KBauTel. JIuneituateie Bubmmorexa [JOK
' ' https://m.edsoo.ru/ff0c18ac
CHEKTPBI
23 VYpok-nipaktukym " Habmonenue bubnuorexa [JOK

CHEKTPOB UCITyCKAHUS"

https://m.edsoo.ru/ff0clal4




bu6mmoreka [JOK

84 Panuoa oc eé
AHOAKTHBHOCTE 1 €€ BIADT https://m.edsoo.ru/ff0c1b4a
25 CtpoeHne aTOMHOTO s/1pa.
Hyxnonnas monens

26 PanuoaxkTuBHBIE IPEBpALLICHMUS. bubnuoreka [IOK
N3oTorbl https://m.edsoo.ru/ff0c2126
JlaGopaTopHas pabora

87 N013<I<)I/I3 ﬂeHHS TPEKOB 3aPS>KEHHBIX bubmorexa HOK

- Y p p https://m.edsoo.ru/ff0c1¢c58
YacTHI] 110 TOTOBBIM (oTOrpadusim»

28 Pemenue 3agau no reme: bubnuorexa [JOK
"PagnoakTuBHBIE TTpeBpallieHus " https://m.edsoo.ru/ff0c1d7a

89 [Tepuron nonypacnana
VYpoxk-koHbepenmus "PaqnoakTuBHBIC

90 1/131?1 quI/Is([b Bpl'I HUPOJIC, MEAULINHE bubmoreia LHOK

y | PHPOLE, MEIHIIHE, https://m.edsoo.ru/ff0c1e88
TEXHUKE
SnepHble peakuuu. 3aKOHBI

91 COXpaHEHUs 3aps1I0BOI0 U MacCOBOIO
qucen

90 DHeprus CBA3U aTOMHbIX sifiep. CBs3b bubnunoreka [JOK
MAaccChl U SJHEPTUU https://m.edsoo.ru/ff0c223e

93 Pewenue 3anau no reme "SAnepueie
peakun"

94 Peakuuu cuHTe3a u aeneHusd saep. bu6mmoreka [IOK
Hctounnku sHeprun CoJiHIIA U 3BE3]T https://m.edsoo.ru/ff0c245a
VYpok-koubepennus "AnepHas

95 sHepreTuka. JleicTBus bubmuoreka [JOK

PaaOAKTUBHBIX U3IyUYEHUN HA KUBbIE
OpraHu3Mbl"

https://m.edsoo.ru/ff0c2572




96 [ToaroroBka Kk KOHTPOJILHOM paboTe 1 bubnnoreka [JOK
o treMe "KBanToBrle aBienud." https://m.edsoo.ru/ff0c2a22
97 Konumponvnaa paboma Ne5 no reme | bubmuoreka [JOK
"KBaHTOBEIE SIBJICHUS." https://m.edsoo.ru/ff0c2b30
IToBTopenue, 0000menue. Padora ¢
98 TEKCTaMH 110 TeMe "3aKOHBI 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c2c52
MEXaHUKHA
[ToBTOpenue, o6obmenue. Pemenne
99 aCUYETHBIX ¥ KaUeCTBEHHBIX 3a11a4 I10 1 bubmorexa HOK
p o https://m.edsoo.ru/ff0c2d6a
teme "TemnoBsie nmporecch”
[ToBTOpenue, o6obmenue. Pemenne
100 pacyYeTHBIX U KAYECTBEHHBIX 3a7a4 110 | bubnuorexa [JOK
teme "KIIJ] TermnoBbIX ABUTaTEICH U https://m.edsoo.ru/ff0c2e82
3JIEKTPOYCTaHOBOK."
[ToBTOpenue, 0600menue. Pabota ¢
101 TekctaMmu 110 teMe "Konedauus u 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0c3044
BOJIHBI
IToBTOopenue, 06o0menue. Padora ¢
102 TekcraMmu 1o TeMe "KBanroBas 1
¢uznka"
OBILIEE KOJIMYECTBO YACOB I10 102 12

[TPOTPAMME







IHNPOBEPAEMBIE ITPE/IMETHBIE PE3YJIBTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJBHOM NPOI'PAMMbBI OCHOBHOT'O
OBHIEI'O OBPA30OBAHUA

7 KUIIACC

Kon
MPOBEPsSIEMOr0
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

pasinyaTth SABJICHHUA IO OMHCAHUIO HUX XapaKTECPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/ILIGCKOC SIBJICHUC

1.3

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SBIICHUH B
OKpY’KalollleM MHUpe, B TOM 4Hclie (U3NUYEeCKUe SBIEHUS B MPHUPOJE,
MIPH 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUI

1.4

ONUCHIBATh H3YYEHHbIE CBOHCTBA Tel M (DU3HUYECKUE SIBICHUSA,
UCTIIONB3Ysl (pU3MUecKre BENWYHHBI, NpPU OMHCAHUM TMPABUIHHO
TpakToBaTb (U3UYECKUH CMBICI MCIOJIb3YEMbIX BEJIMYUH, HX
0003HaUYEeHUS M €AMHULIBI (PU3UUECKUX BETUYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIME JIAaHHYIO  (DU3MYECKYI0 BEJIMYUHY C JAPYTHMH
BEJIMUYMHAMH, CTPOUTHh  IpaUKM  HM3yYEHHBIX  3aBUCHUMOCTEU

(I)PBPI‘ICCKI/IX BCINYHUH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NYECKHUE SBICHUS U IPOLECCHI,
WCIIONB3ysl W3YYEHHBIE 3aKOHBI, IPH 3TOM JaBaTb CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M  3allUChIBaTh €ro  MaTeMaTHYecKoe

BBIPAKCHHE

1.6

OOBSICHATh (PU3MUECKUE SIBICHHS, TPOIECCHI U CBOMCTBA Tell, B TOM
9yyclie U B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATL MNPUYUMHHO-CICACTBCHHBIC CBA3U, CTPOUTH
oObsicHeHHEe W3 1 — 2 JOrMYecKux ImaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOWCTBA (PU3NYECKUX SABICHHN, (PU3MUECKUX 3aKOHA MITU

3aKOHOMEPHOCTHU




1.7

pemarth pacu€THble 3aaud B 1 — 2 NEWCTBUSA, UCIOJB3Ys 3aKOHBI U
(dbopMyIIbl, CBsI3BIBAIONINE (DM3MUYECKHE BETUYHHBI: HA OCHOBE aHaIn3a
YCIIOBUA 3aJa4dd  3allMCbIBaTb KPAaTKOEC YCJIOBHC, IIOACTABJIATH
¢bu3nyeckre BeMUYUHBI B POPMYIIBI ¥ IPOBOJIUTH PACUETHI, HAXOAUTH
CIIPaBOYHLIC NTAaHHBIC, HCO6XOI[I/IMI)I€ AJid pelICHUs 3aaa4, OICHHUBATDH

PCATUCTUIHOCTD HOJ'Iy‘I@HHOfI (1)H3H‘l€CKOﬁ BCIINYHMHBI

1.8

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU IOMOIIU
(bI/ISI/I‘-IeCKI/IX METOOAOB, B OIIMCaHHHM HCCICOOBAaHHUA  BBIACIIATH
MpoBEpsieMOe  TPEANojokeHne  (TUMOTe3y),  paszaudyarh U
MHTEPIPETHPOBATh TOJyUYEHHBIH pe3yibTaT, HaXOAUTh OLIMOKUA B

XOJE€ OIIbITa, A€JaTh BBIBOJAbLI I1O €TI0 PE3yJibTaTaM

1.9

IIPOBOJUTH OIBITl 1O HAOMIOACHUIO (DU3MUECKUX SIBICHUH WU
¢usmueckux  cBOMCTB  Tenm:  (OpMyTUpoBaTh  MPOBEpSEMbIE
NPEINONI0KEHNs, CcOOMpaTh  YCTAaHOBKY M3  TPEIJIOKEHHOTO

O60py,I[OBaHI/I$[, 3aIIMChIBAaTh X0/ OIIbITa U (I)OpMy.]'II/IPOBaTB BbIBObI

1.10

BBIMIOJIHATh NPSIMbIE M3MEPEHUs C HMCHOJIb30BAHMEM aHAJIOTOBBIX U
U(GPOBBIX MPHOOPOB, 3aNMUCHIBATH TOKA3aHUSI MPUOOPOB C YUETOM

3aJIaHHOW a0COJIFOTHOW MOTPEUTHOCTH H3MEPEHUI

IPOBOJUTh  MCCJIEJOBAHWE  3aBUCUMOCTH  OIHOH  (U3MYECKOil
BEJIMYMHBI OT JAPYroil C MHCIONb30BAaHUEM MPSAMBIX H3MEPEHUI,
y4acTBOBaTh B IUIAHUPOBAHMM Y4EeOHOIO MCCIIENOBAaHUSA, COOUpATh
YCTaHOBKY U BBIIIOJIHATH U3MEPEHUS, CIEAYs NPEIJIOKEHHOMY IUIaHy,
¢bukcupoBaTh pPE3yJbTaThl IMOJIYYEHHOH 3aBUCUMOCTH (PU3UUECKHUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOIUI] ¥ TpaUKOB, AeTaTh BHIBOBI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

IMPOBOAWUTL KOCBCHHBLIC HN3MCPCHUSA (1)H31/I‘ICCKI/IX BCJIIMYHH, CJICaysd
Hpe,HHO)I(CHHOﬁ HHCTPYKIUU: IIPU BBINIOJIHCHUHN I/ISMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYKO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC HCKOMOM

BCJIIMYHUHBI

1.13

CO6J'II-OI[aTB IpaBujla TCXHUKHU 0e30macHOCTH IIpu pa60Te C

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBHS TNPHOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTEpHU30BaTh MPUHLMIBI JEUCTBUS HM3YyYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO HUX OMHMCAHUS,

UCIOJIb3YSl 3HAHUSL O CBOMCTBAX  (U3MYECKUX  SIBICHUM U




HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

MPUBOJIUTL TMPUMEPBl  (HAXOIUTh HMHQPOPMAIMIO O MpPHUMEpax)
MPAKTUYECKOTO UCTIOIb30BaHUS (PU3NIECKUX 3HAHUH B MOBCEIHEBHOM
KU3HM 1711 oOecrieueHHsi 0€30MacHOCTH MpU  OOpalleHuu ¢
npuOopaMu U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHUSI 37IOPOBBS U

cOOJII0ICHNSI HOPM HKOJIOTMYECKOTO TIOBEJICHHUS B OKpY KaloIlel cpee

1.16

OCYIIECTBIISATh OTOOP MCTOYHUKOB MHGpOpManuu B ceTu VHTepHET B
COOTBETCTBUM C 3a/laHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCS 3HAHUM M NMyTEM CpPaBHEHUS pPa3jIMYHbIX HCTOYHUKOB
BBIIENIATE MH(OpMAIUIO, KOTOpasl SBISETCS NPOTUBOPEUMBOM WIIH

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCIIOJIb30BaTh pu BBIITOJIHCHUU y4eOHBIX 3a1aHUI
Hay4YHOIIOIYJISIDHYIO ~ JIUTeparypy  (pu3Mueckoro  cojep:kaHus,
CIIPaBOYHBIE MaTEpHallbl, pecypcbl cetd VHTepHeTr, BianeTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, IpeodpazoBaHus HH(OpMaLUU

U3 OJTHOW 3HAKOBOM CHCTEMBI B JIPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHHUKOB WHPOpMAuu (PU3UIECKOrO
COJIep’KaHusl, B TOM 4Hucje MyOJIMYHO JeNaTh KpaTKHe COOOIIEHUs O
pe3ysbraTax TPOEKTOB WM Yy4YeOHBIX HCCIICIOBAaHUH, TPU 3TOM
rpaMOTHO HCIIOJB30BaTh M3YYEHHbIH MOHATUWHBIA amnmapar Kypca

(bu3uKH, CONPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIIUCH

1.19

NIPY BBITIOJTHEHUN YYEOHBIX MPOEKTOB M UCCIIEA0BAHUN pactpeaesaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUM C IIOCTABICHHBIMU 3aJa4aMH,
CIICIUTH 3a BBINOJHEHHWEM IUIAHA IEWUCTBUM, AaIEKBAaTHO OLICHUBATHb
COOCTBEHHBI BKJAJ B JEITEIBbHOCTb TIPYMIbI, BBICTPAaWBATh
KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YUUTBIBAs MHEHHE

OKPY>KaIOIIHUX

8 KUIACC

Kon
NpoBepPSAEeMOro
pe3yJjabTarTa

IIpoBepsiemble mpeaMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'0 00111er0 00pPa30BaHUA

1.1

HUCII0JIBb30BAaTh IIOHATHUA




1.2

pasinyaTth ABJICHHUA IO OMHMCAHHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/I‘-IGCKOC SIBJICHUC

1.3

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SBIICHUH B
OKpY’KalollleM MHUpe, B TOM 4Hclie (U3NUYEeCKUe SBJIECHUS B MPHUPOJE,
MIPH 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKIX SBICHUI

1.4

OMUCHIBATh H3YYEHHbIE CBOHCTBA Tel M (U3MUYECKUE SIBICHUSA,
UCIIONB3Ysl (pU3MUecKre BENWYHHBI, NpPU OMHCAHUM TMPABUIBHO
TPaKTOBaTh  (PU3MYECKUII  CMBICA  HCIOJB3YyEMBIX  BEJIMYHH,
0003HaUYEeHUS M €AMHULIBI (PU3UUECKUX BEITUYMH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (DU3MYECKYI0 BEJIMYUHY C JAPYTHMH
BEJIMYMHAMHU, CTPOUTHh  IpauKHM  HM3YyYEHHBIX  3aBUCHUMOCTEU

(I)I/ISI/IIICCKI/IX BCINYHUH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NYECKHUE SBICHUS U IMPOLECCHI,
WCIIONB3ysl W3YYEHHBbIE 3aKOHBI, IPH 3TOM JaBaTb CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U  3allUChIBaTh €ro  MaTeMaTHYecKoe

BBIPAKCHHE

1.6

OOBSACHATH (PU3NYECKUE MPOLECCHl U CBOICTBA TeJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBIABJIATH HPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH 06’bHCHeHI/IC n3 1
— 2 JIOTMYECKUX WIaroB ¢ MOMOIIbI0 1 — 2 HM3y4YeHHBIX CBOWCTBA

¢bu3nuecKkux ABICHUN, GPU3NUIECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3a1aud B 2 — 3 JEHCTBUS, UCIIONIB3Ys 3aKOHBI U
(dbopMyIibl, cBsi3bIBatOLIME (PM3UYECKHE BETMUMHBI: HA OCHOBE aHajn3a
YCJIOBUS 3a/1a4d 3alMChIBATh KPATKOE YCIOBUE, BBISBISATH HEJOCTATOK
JaHHBIX Ui PEUICHMs 3aJadd, BBIOMpPATh 3aKOHBI M (OPMYIIEI,
HeoOXoauMble JUIsl €€ pelIeHUs, MPOBOAUTh Pacd€Thl U CPAaBHUBATH
MOJyYeHHOE 3HAaueHuEe (U3MYECKONW BENUYMHBI C W3BECTHBIMH

JaHHBbIMHA

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPHIE MOXHO PELIUTh MPU HOMOIIH
(U3HYECKUX METOOB, UCTIONB3Ys OMMCAHNUE UCCIICIOBAHMSI, BBIICIIATh
MIPOBEPSIEMOE IPENINOJIOKEHHE, OLIEHWBATh IMPABHIIBHOCTH IOPSJIKA

MPOBCACHUA UCCIICAOBAaHNA, ACJIaTh BBIBOIBI

1.9

INPpOBOAWUTL OIIBITEI 11O Ha6J1IO,Z[eHI/IIO (bI/I3I/I‘-IeCKI/IX SIBJICHUM WU

(U3MYECKUX  CBOWCTB  Tel:  (OpMyIHpoBaTh  TPOBEPSIEMbBIC




MPeNIoNIoKeHNsl, coOupaThb  YCTAaHOBKY M3  MPEIJIOKEHHOIO

000py/I0BaHUS, ONMCHIBATH X0 ONbITa U (POPMYITUPOBATH BHIBOJIBI

1.10

BBITIOJIHATH TMPSIMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
puOOPOB U AATYUKOB (HPU3HUECKUX BEJIMYUH, CPABHUBAThH PE3YJIbTAThI

M3MEpEHHi ¢ y4€TOM 3a/1aHHOI a0COMIOTHOM MOTPEITHOCTH

MPOBOANWTh  HMCCIEAOBAHUE 3aBUCUMOCTH  OJHOW  (PU3UYECKOM
BEJIMYMHBI OT JAPYroil € HCIHOJIb30BAHUEM MPSIMBIX HW3MEPEHUN:
IUTAHUPOBATh HCCIIEJIOBaHUE, COOMpaTh YCTAaHOBKY U BBIMIOJIHATH
W3MEpEeHUs, CIeAys MPeIOKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBUCHMOCTH B BHJIEC TaOIHI] U TrpaduKOB,

ACJIaTh BBIBOJLI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

MPOBOAWTh  KOCBEHHBIE  M3MEPCHHS  (PU3UYECKUX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TPEeNJIOKEHHOM HWHCTPYKUMH, M  BBIYUCIATH 3HAYCHUE

BCINYHHBI

1.13

coOmolaTh TMpaBWwia TEXHUKH Oe€30mMacHOCTH TMpu  pabore ¢

1a00paTOpPHBIM 000pYyI0BaHUEM

1.14

XapaKTepu30BaTh MPUHIUNBI JIEHCTBUA HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HMX ONMCAHUS, HCHOJb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBJICHUM U HEOOXOIUMBbIE

¢du3nUeckre 3aKOHOMEPHOCTH

1.15

pacnmo3HaBaTb MPOCTHIC TCXHUYCCKHUC yCTpOI\/’ICTBa U U3MCPUTCIILHBIC
HpI/I60pBI Mo CXEMaM M CXCMATHUYHbBIM PUCYHKaM, COCTABJISAATH CXCMbI
QJICKTPHUYCCKUX LIeIleli C IIOCIEAOBAaTEIbHBIM U napajajiCJIbHbIM
COCAMHEHHUEM 9JICMCHTOB, pasiandas YCJIOBHBIC 0003HaYEHHS

QJICMCHTOB JJICKTPHUYCCKUX HGHCP’I

1.16

NPUBOAUTE TNPHUMEPHl (HAXOAUTH HMH(OpPMAIMIO O MpHUMEpax)
IIPaKTUYECKOI'0 UCIOJIb30BaHUA (PU3NYECKUX 3HAHUI B IOBCEIHEBHOM
KU3HM s obecriedeHus 0O€30MacHOCTM MpH  OOpallleHHH ¢
npuOoOpaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUsI 3J0POBBS U

CO6J'II-OI[€HI/I$I HOPM 3KOJIOT'HYCCKOI'O ITIOBCACHUS B oxpy;xaromeﬁ cpeac

1.17

OCYILECTBIIATh MOUCK MH(OpMAIK (PU3NIECKOTO COJEPKAHUSA B CETU
HNHTepHeT, Ha OCHOBE HMMEIOIIMXCS 3HAHUW W IYTEM CpPaBHEHUS
JONOJTHUTENbHBIX HMCTOYHUKOB BBIIEIATH HMH(OpMAIUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MITM MOXKET OBITh HETOCTOBEPHOM




1.18

UCMOJb30BaTh TP  BBINOJHEHUMM Y4YEOHbIX 3aJaHMd  Hay4dHO-
MOMYJIIPHYIO JIUTEPATypy (PU3UYECKOro COJepKaHUs, CIPaBOYHBIC
MaTepuaibl, pecypchl ceTu VIHTepHeT, BiageTh npuéMamu
KOHCIIEKTHPOBAHMs TEKCTa, MpeoOpa3oBaHus MHPOPMALUU U3 OJHOM

3HAKOBOHM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCEMEHHBIC M KPAaTKUE YCTHBIE COOOIICHNUS,
000011ast uHPOpPMALIUIO U3 HECKOJBKHUX HCTOYHUKOB (HHU3UYECKOTO
COJIEp’KaHusl, B TOM 4YHCIIE MyOJMYHO NPEICTABISITH PE3yIbTaThI
MPOCKTHON WJIM HWCCJIEAOBATEIbCKOW JEATEIbHOCTH, TPH ITOM
IPAaMOTHO HCIIOJIB30BaTh H3YYEHHBIM NOHATUMHBIA ammapar Kypca

(U3HKH, CONPOBOKIATH BHICTYINICHUE MPE3EHTAUeH

1.20

IIPU BBINIOJHEHUM Y4YE€OHBIX MPOEKTOB M HCCIENOBaHUM (pu3mueckux
MPOLIECCOB pacrpeaessaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTAaBJIEHHBIMU  3aJlayaMH, CJEIWTh 3a BBHIIOJHEHUEM IUIaHA
JNEUCTBUA U KOPPEKTUpPOBaTh  €ro, AaJCKBATHO  OIICHUBATH
COOCTBEHHBI BKJIaJ] B JIEATENBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISAS  TOTOBHOCTH

pazpemats KOHQIUKTHI

9 KVIACC

Kon
NpoBepPsSIeMOro
pe3yJjbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'O 00111ero 00pa30BaHUA

1.1

HCIIOJIb30BATh M3YUCHHBIC ITIOHATUSA

1.2

pasiindaTthb ABJICHHA IO OIMMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/BI/I‘-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHUE M3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KalollleM MHpE, B TOM 4ucie (U3NUECKUe SBICHHUSA B MPUPOJE,
IIPU 3TOM TNEPEBOAMTH MPAKTUYECKYIO 33a/1a4y B Y4eOHYIO, BBIICIATH

CYILLECTBEHHbIE CBOMCTBA (IpU3HAKN) PU3NUECKUX SBICHUI

1.4

OIMMCbIBATh H3YYCHHBLIC CBOWMCTBA TE€l U @HSHHCCKI/IG SABJICHUA,
HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCJIMYMHBI, HpU OIMCAHUU [IPABUIIBHO
TPAKTOBATbH (1)PI31/I‘IGCKPII>1 CMBICJI HCIIOJIb3YCMBIX BCJINYHH,

0003HaYEHHS U CAMHUIIBI (1)H31/I‘IGCKI/IX BCJINMYHH, HAXOJANUTH (bOpMYJ'IBI,




CBS3BIBAIOIIME JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTUMHU
BEJIMYMHAMHU, CTPOUTH  TpapuKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(hbUBUYECKUX BETHYUH

1.5

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUYECKUE SBIICHUS U IPOLIECCHI,
WCIONb3ysl HW3YYEHHBbIE 3aKOHbI, IPH 3TOM JaBaTh CIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alMChIBaTh €r0  MaTeMaTHYeCKOe

BBIPA’XXCHHC

1.6

OOBSICHATH (PU3NUECKHE MPOLIECCHl U CBOMCTBA TeJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyallud IpPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHHE U3 2
— 3 JIOTMYECKMX ILIAroB C MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bu3nYeCKUX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTth pacu€THbIe 3a7aud (ONUparolmuecs Ha cucteMy w3 2 — 3
YPaBHEHMI), HUCHONb3YSd 3aKOHBl M  (OPMYJBI, CBS3BIBAIOIIHUE
¢u3nyecKkue BENUMYMHBI: HAa OCHOBE aHajlu3a YCJIOBUS 3aJauu
3allUChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HENOCTAOIINE WIH
M30BITOYHBIE JaHHBIC, BEIOMPATh 3aKOHBI M (OPMYIIBI, HEOOXOIMMEBIE
IUI pelleHus, MPOBOAUTh pacuéTbl U OLEHHMBATH PEATUCTHUYHOCTD

MOJIYYCHHOT'O 3HAaUCHUA (bPI3H‘IeCKOI>’I BCIINYHHBI

1.8

pacnosHaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEHIUTh MpPU TTOMOIIA
(GU3MYECKUX METOZOB, MCIOJb3Ysl ONUCAHUE HCCIIEOBAHUS, BBIIEIATH
IIPOBEPSIEMOE IPENAIOIOKEHNE, OLIEHUBATh IPAaBUIBHOCTh IOpsAAKA
MIPOBEICHUS] MCCIIEOBAaHUs, [elaThb BbIBOJBL, HHTEPIPETUPOBATDH

PE3YyJIbTAThI Ha6J'II-0Z[eHHfI H OIIBITOB

1.9

MPOBOANTH OMNBITHl IO HAOMIOACHUI0 (U3NYECKUX SBICHUN WIH
(U3NIECKUX CBOMCTB TEINl: CAMOCTOSITENIFHO COOMpaTh YCTAaHOBKY W3
M30BITOYHOTO Habopa 00OpyAOBaHHUsS, OMHCHIBATH XOJ OMbITA U €ro

pe3yabTaThl, GOPMYIHPOBATH BBIBOIBI

1.10

IIPOBOAUTH TMPU HEOOXOJUMOCTH CEpPUI0 IMPSMBIX H3MEpPEHU,
ONpenessisl CpelHee 3HaueHHWEe H3MepsieMol BenuuuHbl ((HoxKycHOe
paccrosiHie coOuparomeil JUH3bI), 000CHOBBIBATH BBHIOOP crocoba

HU3MEPEHHS (M3MEPUTEIHHOTO MprUbopa)

IIPOBOAUTE HCCICIOBAHUE 3aBUCHUMOCTEH (1)I/I3I/ILI€CKI/IX BCJIIMYHUH C
HCIIOJIb3OBAHHUCM TIPAMBIX H3MepeHHﬁ2 IUIaHUPOBATh HUCCIICAOBAHUC,

CaMOCTOSITEJIbHO cOOUpaTh YCTAHOBKY, (DUKCHpPOBATh pPE3YJIbTaThl




HOHy‘ICHHOﬁ 3aBHCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIIMYHUH B BUJC Ta6J'II/IHI/I

rpaduKoB, JeIaTh BHIBOJBI IO PE3yJIbTaTaM HUCCIIECAOBAHUS

1.12

MPOBOAWTh  KOCBEHHBIE  HM3MEPEHHS  (PU3UYECKUX  BEIUYHH:
IUIAHUPOBATh U3MEPEHHsI, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATh W3MEPEHHUs, Cleays MNPeJIO)KEeHHOW HWHCTPYKIIHH,
BBIYUCIISITh 3HAYEHWE BEIWYUHBI M aHAIM3UPOBATH TOJYYCHHBIS

PE3yJIbTAThI ¢ YUYETOM 33a/IaHHOM MOTPEIIHOCTH U3MEPEHU N

1.13

CO6J'IIO,Z[8_TL IpaBujIa TCEXHUKU 0e30macHOCTH npu pa60Te C

1a00opaTOpPHBIM 000pyI0BaHHEM

1.14

pa3nuyaTth OCHOBHBIE TNMPH3HAKK HM3YYECHHBIX (PH3MUECKUX MOJEIEeH:
MaTepHuabHask TO4YKa, a0COIOTHO TBEPJIOE TEJIO0, TOUSUHBIH HCTOYHHUK
CBETa, JyY, TOHKas JIMH34, ILUIAHETapHas MOJECIb aTOMa, HYyKJIOHHas

MOJIEJIb aTOMHOTO SIIpa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBUS HM3yYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HMX OINHUCAHUS, HCIONb3YS
3HaHHA O CBOMCTBaX (DU3MYECKUX SBJICHUM U HEOOXOJIUMBIE

(I)I/ISI/IIICCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, WU3MEPUTEIIBHBIX pudopoB 51
TEXHOJIOTUYECKUX TPOLIECCOB IMPH PEHICEHUH Y4eOHO-NIPAKTUYECKUX
3aJa4, ONTUYECKHE CXEMBI JJIsl MOCTPOSHHS N300paKEHHUH B TJIOCKOM

3epKajie 1 coobuparouieil 1mH3e

1.17

MPUBOJIUTL TNPUMEPBl  (HAXOAUTh HMH(POPMAIMIO O MpPHUMEpax)
MPAKTUYECKOTO UCTIOIB30BaHUS (PU3NIECKUX 3HAHUH B MOBCEIHEBHOM
KU3HM 111 oOecrieueHHsi 0€30MacHOCTH MpU  OOpalleHuu ¢
npubOpaMu U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3[I0POBbS U

cOOJIIOICHUSI HOPM HKOJIOTMYECKOTO TIOBEICHHUS B OKpY Kalollel cpee

1.18

OCYILECTBIIATh NOUCK MH(OpMAK (PU3NIECKOTO COJAECPKAHUSA B CETU
WuTepHer, caMocTosTeNbHO (OpPMYJIHpPYs IOMCKOBBIA  3ampoc,
HaXOAUTb IyTH  OIpENEJeHHs]  JIOCTOBEPHOCTH  MOJYyYEHHOU
MHPOpPMALIMM HAa OCHOBE MMEIOLIMXCS 3HAHUM M JIOMOJIHUTENIBHBIX

HCTOYHHUKOB

1.19

WCIIONBb30BaTh TPU  BBHINOJHEHWHM Y4YEOHBIX 3aJaHUN  HAY4YHO-
MOMYJISIPHYIO JIUTEPaTypy (PHU3UUECKOrO COAEpIKAHMS, CIPaBOUYHBIC

Marepuaybl, pecypcbl cetu  VHTepHeTr; BianeTh NpuUéMaMu




KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIIUU U3 OJHOU

3HAKOBOU CUCTEMBI B JIPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIC NHMCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE HH(pOpMAUMU M3 HECKOJbKUX MCTOYHHUKOB (PU3UUECKOIO
coJiepKaHusl, MyOJIMYHO MPEACTaBIISATh PE3yJIbTaThl MPOEKTHON WiH
UCCIIEIOBATENbCKOM  AESITENbHOCTH, HpU  3TOM  TI'PAMOTHO
WCIOJIb30BaTh N3YYCHHBIN MOHATUNHBIN anmapaT u3y4yaeMoro pasjena
(GU3MKN W COMPOBOXKIATh BBICTYIUICHHWE NpPE3CHTAlMed ¢ ydEToM

0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

IIPYU BBINOJHEHUH YYEOHBIX MPOEKTOB U HMCCIEIOBAHUN (PU3MUECKUX
MIPOIIECCOB pacHpeaessTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMHA  33Ja4aMH, CJICAATb 3a BBIIOJHEHUEM IUIAHA
JNEUCTBUM U KOPPEKTUPOBATb  €ro, AaJCKBAaTHO  OLICHUBATH
COOCTBEHHBIH BKJAJ B JEITEIBbHOCTb TIPYMIbI, BBICTPAaWBATh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBHE,  IpOSABIAL  TOTOBHOCTH

paspemath KOHQIUKTHI




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3jiena

Kon
JIEMEHTA

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXKAIOIIETO MUPA

1.1

O®usuka — Hayka O Tmpupoje. SBIeHUS NPUPOIBL.
®usznueckue SBJICHUSA: MEXAHUYECKUE, TEIUIOBbIE,

OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEBIC

1.2

®dusnueckue BenWuYuHBL.  M3Mepenue  puznueckux

BennunH.  Ousmyeckue  mpubopel.  [lorpemrHocts

n3MepeHnii. MexxnyHapoaHas CUCTEMA €TUHMI]

1.3

EcTecTBeHHOHAy4HBIH METOJ TO3HAHUS: HAOJIOJICHUE,
MOCTAaHOBKAa HAy4YHOTO BOMIPOCA, BBIIBUKEHUE TUIOTE3,
BKCHepI/IMCHT 10 HpOBCpKe THUIIOTE3, 06’B$[CHCHI/IC

Ha6J'IIOI[aeMOl"O SABJICHUA

1.4

Onucanne GpU3NIECKUX SBICHUHN ¢ TOMOIIBIO MOJIEIEH

1.5

[IpakTuyeckue paboOTHI:

Hi#HtPar#HH#113Mepenne pacCTOSIHUM.
###Par###3mepenne 00bEMa >KHIKOCTH M TBEPAOTO
Tena.

#H##Par###OnpeneneHne pa3MepoB MajbIX TeJ.
##Par###l13mMepeHne  TemnepaTypsl IpU  ITOMOLIA

JKUJKOCTHOTO TEPMOMETPA U AATUMKA TEMIEPATYPBI

I[NIEPBOHAYAJIbHBIE CBEJAEHM A O CTPOEHUHM BEIIECTBA

#H##Par###(CTpoeHue BeIleCTBA: aTOMbl U MOJIEKYJIbI, UX

2.1 pazmepbl.  OnbITBI,  JTOKa3bIBAIOLIUME  JAMCKPETHOE
CTPOEHUE BEILECTBA
##HPar#HHt |nokeane  vactun,  BemiectBa.  CBA3b

2.2 CKOPOCTM  JABIJKEHHS  YacTHL] C  TEMIEpaTypoOM.
BpoyHoBckoe nBmxenue, nuddysus

)3 B3aumoneiicTBue yacTull BelecTBa: NPUTIKEHUE U

' OTTAJIKUBAHUE
24 #H#Parf##ArperaTHple COCTOSIHMS BEILECTBA: CTPOCHHE




ra3oB, XUJIKOCTEH W TBEPIABIX (KPUCTAUITMYECKUX) TEJl.
B3auMocCBsI3p MeXy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSX M WX aTOMHO-MOJIEKYJISPHBIM

CTPOCHUCM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6

[IpakTuyeckue paboOTHI:

##HtPar#H###0O1eHka TuameTpa aToMa METOJIOM PAIoB (c
UCTIONIb30BaHuEM (oTorpaduii).

HH#HPar###OnpITB 10 HAONIONEHWIO  TETUIOBOTO
pacIIMpeHust ra3os.

HH#HPar###OnpITel 0 OOHApY)KEHUIO JCUCTBUS  CHII

MOJIEKYJISIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3BAUMOJIEMCTBUE TEJI

11 Mexanuueckoe JIBUDKEHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE IBUKECHHE
HiHPar#H#CKOpOCTb. Cpennss CKOPOCTh pu
3.2 HEPAaBHOMEPHOM JBWXKEHHUH. Pacdy€T myTw U BpeMeHUu
JBUKEHUS
SlBnenne uHepuuu. 3aKOH WMHEpUMH. B3aumoneiicTBue
33 Tel KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUXKCHUS TElL
Macca kak Mepa HHEPTHOCTH Teja
34 ###Par### lnotHOCTh BemecTBa. CBsI3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJEHCTBUSA Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl C
' MOMOILIBIO TMHAMOMETpPA
37 ###Par###SIBnenne taroreHus m cuwna Tsokectd. Cuia
' TSDKECTU Ha Apyrux maHerax. Bec Tema. HeBecomocTs
38 Cuna tpenusi. TpeHHE CKOJIBKEHUS W TPEHHUE TMOKOS.
' Tpenue B IpUpoOe U TEXHUKE
19 #H##Par###(CnoxkeHue CuJ, HaIpaBJICHHBIX IO OJIHOU
' npsMoi. PaBHoaencTByOIas CHII
3.10 [IpakTuueckue pabOTHI:

OnpeneneHue  CKOPOCTH  PaBHOMEPHOI'O  JABMXKEHHUS




(mapuka B KUAKOCTH, MOJEIU  DIEKTPHUIECKOTO
aBToMoOWIIT W Tak ganee). OmpeneneHue cpeaHei
CKOPOCTH CKONIbXEHHS Opycka WIM IIapuka IO
HAKJIOHHOM miockocTd. OnpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnbIThI, JIEMOHCTPHUPYIOIIHE
3aBHCUMOCTh PACTShKEHUs (AedopMaruu) mpyXUHBI OT
NPUJIOKEHHON  cwiibl.  OMBITBL, JI€MOHCTPUPYIOIIUE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIBKEHUS OT Beca Tena U

XapaKTepa COINPUKACAIOIINXCS TOBEPXHOCTEN

3.11

dusuyecKkue SABICHUSA B IIPUPOJE: NIPUMEPHI JIBUKEHUS C
Pa3IMYHBIMHM CKOPOCTSIMU B KMBOW M HEKMBOW IPHUPOJIE,

JIEHCTBHUE CUITBI TPECHHUA B IPUPOAC U TEXHUKE

3.12 TexHu4eckue yCcTporuCTBa: JUHAMOMETD, MOJIINITHUKA
JIABJIEHUE TBEP/IBIX TEJIL, XKUJKOCTE U TA30B
il Hasnenne TBEpHoro tema. CrocoObl yMEHBIICHHS U
' YBEJIMYEHUS 1aBJICHUS
T JlaBiienue raza. 3aBUCUMOCTD JaBJICHHS ra3a OT 00bEMa,
' TEMIIEPATYPbI
43 [lepenauya naBiieHus: TBEPABIMU TEIAMHU, KUAKOCTIMU U
' razamiu. 3akoH Ilackais. [lHeBMaTHYeCKHEe MAIIMHBI
3aBUCHUMOCTh  JaBJICHUS JKUAKOCTH OT  TJIyOMHBI
4.4 I'unpocratudeckuii napagokc. CooOuaronmecs Cocybl.
['uapaBnuyeckue MEXaHU3Mbl
Atmocdepa 3emnu u armoceproe nasnenue. [IpuanHb
45 CYLIECTBOBaHMS BO3AYHIHOM 000104k 3emiu. OmnbIT
' Toppudennu. 3aBUCUMOCTh aTMOC(EPHOTO AABICHHUS OT
BBICOTHI HaJl YPOBHEM MOPS
16 Wzmepenne atmocdeprnoro napneHus. [Ipubopsl amns
' U3MEPEHMSI ATMOCPEPHOTIO 1aBJICHUS
JleficTBue KUAKOCTM M Ta3a HAa IOTPYKEHHOE B HUX
4.7 Teno. BreiTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue
4.9 [IpakTuueckue padbOThI:




HccnepoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT
0o0b€Ma MOTPYKEHHOM B IKUAKOCTH YacTH Tela.
Onpenenenye BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIONIEH Ha
TEI0, MOrpyxEéHHoe B  KuakocTh.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOIIEH CHUJIbI, AEHCTBYIOLIEH
Ha TeJIO0 B JKUAKOCTH, OT Macchl Tena. OmbITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLLEH
CHJIBI, JICHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00BEMa
MOTPYKEHHOW B KUIKOCTh YaCTU TeJAa U OT IUIOTHOCTH
JKUAJIKOCTH. KoncrpyupoBanue  apeomerpa Wi
KOHCTPYMpPOBAaHHUE  JIOJKM M  OmpejaelieHue  eé

Ipy30I0AbEMHOCTH

4.10

dusnueckue SABJICHUS B nmpupoae: BJIMSHUC
aTMOC(l)epHOFO JaBJICHUA Ha JKUBOM OpraHu3M, IJIaBaAHHUC

pBIO

4.11

TexHuueckue yCTPOWCTBA: COOOIIAIOIIMECS COCYIbI,
YCTPOMCTBO BOJONPOBOAQ, THIPABIUYECKUNA TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC,

apeoMeTp

PABOTA, MOIIIHOCTD, DHEPI'MA

5.1 Mexanudeckas pabora
5.2 Mexannyeckas MOIIHOCTE
53 [IpocTeie MexaHU3MBI: pblyar, OJOK, HaKJIOHHAas
. riockocThb. [IpaBuiio paBHOBECHS pblyara
54 [IpumeHnenue nmpaBuiia paBHOBECHS pblyara K OJI0Ky
«3onmoroe  mpaBwio»  MexaHUKH.  KoaddummeHT
5.5 IIOJIE3HOTO JEUCTBUSA MEXAaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTennmanpHas SHEPTUU TeJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
= [Tonmnass MexaHuyeckas SHEprusi. 3aKOH HM3MEHEHUS |
' COXpaHEHUsI MEXaHUYECKON IHEPTUn
59 [IpakTryeckue paboOTHI:

##tPar#H###Onpenenenne  padoThl  CUJIbl  TPEHHsl IPH




PaBHOMEpPHOM JIBJKEHMHM Te€Ja 10 TOPU30HTAIbHOU
nopepxHoctu. MccienoBanue yCIOBUM paBHOBECHS
ppraara. M3mepenne KIIJI HaKkIOHHOW IJIOCKOCTH.

I/ISY‘ICHI/IG 3dKOHA COXpPAaHCHUA MEXaHHYECKOU OHEpPIruun

dusznueckue SBJICHUI B npupoaec: pblHaru B TCIC

5.10
YenoBeKa
TexHuueckue yCTpOMCTBA: pblYar, TMOJABMXKHBIM U
5.11 HETOABWKHBIA OJIOKH, HAKIIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KITIACC
Kon Kon
IIpoBepsiemble 31eMEHTHI COAePKAHUA
paszesa 3J1eMeHTAa
6 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHUSI  MOJIEKYJISIPHO-KHHETHYECKON
61 TEOPHH CTPOCHHUS BemecTBa. Macca U pa3Mmepsl
' MoJieKysl.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHBIC
MOJIOKEHUS MOJIEKYJIIPHOKUHETHYECKON TEOpUH
Mogenu  TBEPAOro, IKUAKOIO M razoo0pa3HOro
6.2 cocTossHuil BemiecTBa. Kpucramnuueckue u amop(HbIe
Tena
OOBbsicHEeHHEe CBOWCTB ra3oB, *HJIKOCTEH U TBEPHABIX Tel
6.3 HAa OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKOMN
TEOPHUH
6.4 CMaunBaHUe U KalWUISIPHBIE SBJICHUS
6.5 TernnoBoe paclIupeHre U CKaTUE
66 Temmneparypa. CBsA3b Temmeparypbl €O CKOPOCTBIO
' TEIUIOBOTO JABMIKEHHSI YaCTHUI]
67 Buytpennss sneprust. Cnoco0bl H3MEHEHHs BHYTPEHHEH
. SHEPIUu: TeIionepeaaya U copepiieHue padoTbl
6.8 Buabl Temonepenaun: TEmIONPOBOJHOCTh, KOHBEKIIHS,
U3ITy4YCHUE




KonnuectBo  TemwioTel.  YIeapHas  TEIIOEMKOCTH

6.9
BEILIECTBA
TemmmooOMEH © TemIoBOoe paBHOBeCHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
[InaBneHue u OTBEpEBAHNE KPUCTATUIMYECKUX BEIIECTB.
6.11
VY nenbHas TEOTa IUIABICHUS
[TapooOpazoBanue u  KoHAeHcamus. VcmapeHue.
Kunenue. VYnpenbHas  rtemnora mapooOpa3oBaHUsI.
6.12
3aBUCUMOCTb TEMIIEPaTyphbl KUIMEHUS OT aTMOC(HEPHOIo
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIUBA. Y IeNbHAs TEII0Ta CTOPaHus
[Tpunmmner  paboTel  TeruioBbix —apurateneid  KITJ
6.15 TEIJIOBOTO JBUraTes. TemioBble ABUTATENM W 3alluTa
OKpY>Karolleu cpeibl
3aK0H COXpaHEHUS U MPEBPAIIECHUS SHEPTUH B TETUIOBBIX
6.16
rpoleccax
6.17 [IpakTrueckue padbOTHI:

HH#HPar#H#H##0NbITEl 10 OOHAPYXKEHUIO JIEHCTBUS CHJI
MOJIEKYJIIPHOTO NMIPUTSKEHHUS.

HHHParf##ONBITBI 10 BBIPAIIMBAHMIO  KPUCTAJIOB
IIOBAPEHHOM COJIM WIH caxapa.

#H#HPar###0neITel 10 HAONIONEHUI0  TEIUIOBOTO
paclIMpeHus ra3oB, KHUJIKOCTEH U TBEPIBIX TEI.
#H#Par#H#Onpenenenue aaBieHUs Bo3lyXa B OaioHe
HITPHIIA.

HH#HPar#H###ONbITH, JEMOHCTPUPYIOIINE 3aBHUCHUMOCTh
JaBJIEHUsI BO3AyXa OT ero o0ObEMa M HarpeBaHHs WIH
OXJIQXKJICHHSL.

H#H##Par### IpoBepka TUNOTE3bl JIMHEHHOM 3aBUCUMOCTH
JUTMHBl ~ CTOJIOMKA JKUIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTypbl.

#i#Par#Ht#HabmoneHue U3MEHEHHUS BHYTpEHHEN




SHEPruM Tella B pe3yJibTaTe Teruionepeaadyd U paboThbl
BHEITHUX CHIL.

#H#Par#t#llccnenoBanue SBJICHUS TEIIOOOMEHA MpU
CMEIIMBAHUH XOJOIHOW U TOPSYEN BOJBI.
#HH#Par##H#Onpenenenue KOJIMYECTBA TEIUIOTHI,
MOJTyYeHHOTO BOJOW TMpH TEIIOOOMEHE C HarpeThiM
METaJUTMYECKUM IIUIHHAPOM.

##Par###Onpenenene  yIenbHONM  TEMJIOEMKOCTH
BEIIEeCTBA.

#iHParf##lccnenoBanue npouecca uCIapeHusl.
#HHHPar###Onpenenene  OTHOCUTENBHON  BIIXKHOCTH
BO3/IyXa.

#HH#Par##H#OnpenesneHne yaeabHONM TEIJIOThI TUIaBJICHUS

JIBJA.

6.18

@dusuyeckue SBICHUA B IPHUPOAE: IOBEPXHOCTHOE
HaTSDKEHME M KaNWJULIPHBIE SBJIEHUS B  IPUPOJIE,
KpUCTAJIJIBl B Ipupojie, usnydenue CoiHila, 3aMep3aHue
BOJI0EMOB, MOpPCKHE Opu3bl; 00pa30BaHUE POCHI, TYMaHa,

HUHCA, CHCTA.

6.19

TexHuueckue  ycTpoWCTBa:  KallWULAPBI, IPUMEpPHI
UCIIOJIb30BaHUS KPUCTAIUIOB, >KHIKOCTHBIA TEPMOMETP,
JATYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUICHMS
JIOMOB, THTPOMETPHI, TICUXPOMETpP, MapoBas TypOuHAa,

ABUTaTCJIb BHYTPCHHCTO CTOPaHUA.

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHMA

7.1 OnexTpusanus Tei. [[Ba poaa 371€KTpUUECKUX 3aps10B
B3aumozeiictBue 3apspkeHHBIX Tel.  3akoH  Kyrona

7.2 (3aBHCHMOCTh CHJIbI B3aUMOAEUCTBHS 3apsSKEHHBIX TEJl OT
BEJIMYMHBI 3aPsIJIOB M PACCTOSIHUS MEKIY TEJIaMH)
OnexTpuueckoe noiue. HanpskEHHOCTh IEKTPUYECKOTO

7.3 nosist. [IpuHIMN Ccyneprno3unyy 3JIEKTPUYECKUX I0JEeH
(Ha KaYECTBEHHOM YpPOBHE)

7.4 Hocurenu »saekTpudeckux 3apsgoB. OJIEeMEHTapHBIN




anexkTpuueckuid 3apsaa. Ctpoenue aroma. [IpoBogHUKN 1

JTURJIEKTPUKU
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
6 ONEeKTpUYECKU  TOK.  YCIOBUA  CYIIECTBOBAHUS
' ANEKTPUYECKOT0 TOKA. MICTOUHHUKHM MOCTOSIHHOTO TOKa
JeiicTBus 3JIEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSIX U razax
. OnekTpudeckas uenb. Cuiia Toka. DJIEKTPUUYECKOE
. HaIpsKEHUE
79 CornpotuBnenue MIPOBOJHUKA. VY nenbHOE
' COTIPOTUBJICHUE BEIIECTBA
7.10 3akoH OMa il yyacTKa Lenu
[locnenoBarenbHOe UM MapajuielibHOE  COEIMHEHHE
7.11
MIPOBOIHUKOB
PaGora M MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyia — Jlenna
13 DJeKTpUYecKue e U TOTPEOUTENH SJICKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3aMbIkanue
[TocTostHHBIE MarHuThl. B3anMoneicTBHEe NMOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHuTHoe Tojie 3eMJIM U €ro
' 3HAYEHHE VIS )KU3HU Ha 3emiie
716 OmneiT Dpcrena. MarHuTHOE MOJ€ AIEKTPUUECKOTO TOKA.
' [IpuMeHeHMe >7IeKTPOMArHuTOB B TEXHUKE
JlelicTBUE MarHUTHOI'O TOJISI HA TPOBOJHUK C TOKOM.
17 DNEeKTpOABUTATENIb MOCTOSHHOTO TOKa. Mcmonp3oBaHme
' ANEKTPOJIBUraTeiaeii B TEXHUYECKHX YCTPOMCTBAaX MU Ha
TpaHCIoOpTe
Onpitel  @apages.  SIBieHue  3JIEKTPOMArHUTHOM
7.18
unaykiuu. [Ipasuno Jlenna
7.19 DJIEKTpOreHeparTop. Crnioco0bl NOJIyYESHUS




AJIEKTPUUECKOM  DHEPIum. DJIEKTPOCTAaHIMK  Ha

BO300HOBJISIEMBIX HICTOYHHKAX OHEPIrUuun

7.20

[TpakTudeckue paboOTHI:

OnbITH 110 HAOTIOACHHUIO JICKTPHU3AIMH TEJ HHIYKITUESH
Y TIPY COTIPUKOCHOBCHHUH.

HccnenoBanue JeHCTBUSI DJIGKTPUUECKOTO TIONS Ha
MPOBOJAHUKH M JTUIIEKTPUKHU.

COopka w mpoBepka pabOTBHI JJICKTPUUECKON Ienu
ITOCTOSIHHOT'O TOKA.

N3mepenue u peryanpoBaHUe CHIIBI TOKA.

W3mepenue u peryiupoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HITYIIETO Yepe3
PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOPA W HATIPSDKCHUS
Ha PEe3UCTOpE.

OIBITHI, JIEMOHCTPHUPYIOIIHE 3aBHCUMOCTD
ANEKTPUIECKOTO COMPOTHUBIICHUSI TPOBOJHUKA OT €ro
JUTAHBI, TDIOMIA/IA TTOTICPEYHOTO CEUCHUS U MaTepraa.
[IpoBepka mpaBWia CIOXKEHHS HANPSHKCHUH — TIPH
MOCNIEIOBATEIbHOM  COCIMHEHUU JIBYX PE3HCTOPOB.
[TpoBepka mpaBmiia sl CHIBI TOKA MPH MapaJlIeIbHOM
COeMMHEHHH  pe3uctopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, MAYIIETO Yepe3 Pe3UucTop.
OmnpeneneHre  MOIIHOCTH  DJEKTPHUECKOTO  TOKa,
BBIJIETIIEMON Ha pe3ucTope. MccnenoBanne 3aBUCUMOCTH
CWJIBI TOKa, WAYIIETO Yepe3 JIAMIIOYKY, OT HANPSHKCHHUS
Ha Heil. Onpenenenue KII/ narpesarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBHUS MOCTOSHHBIX MAarHHTOB.
W3ydyeHre MarHuTHOTO TOJIS IOCTOSTHHBIX MarHUTOB MPU
UX Oo0BbeIMHEHHM W pazgeneHun. McciaepoBaHue
JEHUCTBUS DJIEKTPUUECKOT0 TOKA HA MarHUTHYIO CTPEIKY.
OnbIThI,  JEMOHCTPHUPYIOIIHE  3aBUCHUMOCTH  CHIJIBI
B3aMIMOJICHCTBHS KaTyIIKH C TOKOM M MarHUTa OT CHJIBI
TOKa W HalpaBJICHHS TOKa B Karymike. l3ydeHue

HeﬁCTBHH MArdbuMTHOIO I10JIsI Ha IMPOBOAHHK C TOKOM.




KoHncTpyupoBanue U U3y4EHHE paboThI
JJIEKTPOJABUIATEIIS. H3mepenue KITA
JJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTel 1O
HCCIIEAOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHON HMHIYyKIIMH:
UCCIICIOBAHNE W3MCHECHMM 3HAYEHUS W HalpaBICHUS

HHAYKIIMOHHOI'O TOKA

7.21

Odusuyeckue SBICHUS B TMPUPOJE: AIEKTPUUECKUE
SBIIGHUST B  arMocdepe, IJIEKTPUYECTBO  KUBBIX
OpraHW3MOB, MAarHUTHOE TOJIe 3eMJId, Jpei( TOIOCOB,
POJIb MATHUTHOTO TIOJIS JIJIS XKU3HHU Ha 3emiie, TOJSIPHOE

CHUAHHUC

7.22

TexHu4eckue yCTpOWCTBA: 3JIEKTPOCKOIN, aMIepMeTp,
BOJITMETP, PEOCTAT, CYETUUK IJIECKTPUUECKOM DHEPruw,
3JIEKTPOOCBETUTENbHBIE  NMPUOOPBI,  HAarpeBaTesIbHBIC
AIIEKTPONPUOOPHI (mpumepsl), IEKTPUUECKUE
MPEAOXPAHUTENH, DJIEKTPOMArHUT, JJIEKTPOJBUTATENb

MOCTOAHHOI'O TOKA, 'CHCPATOP IMMOCTOAHHOT'O TOKaA

9 KJIACC
Kon
paszen Kon snemenrta [IpoBepsiemble 271EMEHTBI COAEPIKAHMS
a
8 MEXAHUWYECKUE SBJIEHUA
g1 Mexannyeckoe JBIKeHHE. MarepuanpHas —TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENHPHOCTh MEXAaHUUECKOTO JIBHXKCHHS
8.3 PaBHOMEpHOE PSIMOIIMHENHOE JBUKEHNE
#H##Par##HHepaBHoMepHOE TIPSMOJMHEITHOE JIBUYKEHHUE.
8.4 Cpennsis W MIrHOBEHHass CKOpPOCTb Teja MpHU
HEpPaBHOMEPHOM JIBHIKEHHUU
8.5 Yckopenue. PaBHOyCKOpEHHOE MIPSIMOJIMHEHOE
JBUKEHHE




8.6 #H##Par###CBoOoqHoe manenne. OneITh [ anmies
#H##Par##HPaBHOMepHOE JBWKEHUE TIO OKPY>KHOCTH.
8.7 [Tepuon m yacrora obOpamieHus. JluHeiiHas u yrioBas
ckopoctH. LleHTpocTpeMuTenbHOe yCKOpEeHHE
8.8 ITepssIii 3akoH HproTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpetuii 3akon HeroToHa
8.11 HH#HParf##] [puHIMIT Cynepro3uiuy CUIl
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHParf##Cunna  TpeHMs: CWIa TPEHMSI CKOJIbKEHUS,
813 CUJIa TPEHHUSI ITOKOS, IPYTHE BUJIbI TPEHUS
#H#Par##H#Cuna TOKECTH U 3aKOH  BCEMHUPHOIO
514 TATOTEHUS. Y CKOPEHUE CBOOOHOTO MaeHUs
[Buxenne  mimaHer  Bokpyr  Comnma.  IlepBas
515 KOoCMHU4ecKasi ckopocTb. HeBecoMOCTh 1 neperpys3ku
PaBHOBeCcHe MaTepuaIbHON TOUYKU. AOCOJIOTHO TBEPOE
8.16 oo
#Hi#HPar###PaBHOBecue TBEPJOro Tena ¢ 3aKPEIUIEHHOM
817 OChI0 BpauieHust. MomeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynbce Tena. U3mMenenne umnyiibca. MiMimynbe cuiibl
8.19 3aKOH COXpaHEHHS UMITYJIbCA
8.20 #H#HPart##PeakTHBHOE IBUKECHUE
8.21 Mexanuveckas paboTa U MOIITHOCTh
PabGora cun TsxectH, ympyroctd, TpeHus. CBs3b
8.22 SHEPruM U PaboTHI
[loreHunanbHast SHEprus Tejna, TMOJHATOTO  HaJ
823 MOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHumanbHast YHEPTUs CKATON MPYKUHBI
#iHParf##Kunernueckas ~ sHeprus.  Teopema o
525 KMHETUYECKON YHEPTUHU
8.26 HHH#HPar###3aKkoH coXpaHEeHHs] MEXaHUYECKON SHEPIHU
8.27 [IpakTuueckue pabOTHI:

OmnpeneneHue cpeiHell CKOPOCTH CKOJIbXKEHHsI Opycka




WIA JBWKEHHs IIapuKa II0 HAaKJIOHHOM IUIOCKOCTH.
OmnpezneneHne yCKOpPeHUs Tesla MPU PaBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH ITyTH OT BPEMEHH IpU
PaBHOYCKOPEHHOM JIBMJKEHUU 0€3 HayalbHON CKOPOCTH.
[TpoBepka ruUMOTE3bI: €CIM MPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayaJbHOW CKOPOCTH ITyTH OTHOCSTCS
KaKk psA  HEYETHBIX YHCEN, TO COOTBETCTBYIOILUE
POMEXKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanne 3aBUCIMOCTH CHITBI TPEHHSI CKOJIBKECHUS
OT CWJIbl HOpMalbHOro JjaBieHus. OmnpexaeneHue
KO3 UIIMEHTa TpPeHUss CKoJkkeHus. OrmnpenencHue
KECTKOCTH MpyXuHBL. OnpeneneHue padOThl CHIIBI
TPEHUST TpU PABHOMEPHOM JIBIDKEHHMM Tejla IO
TOPU30HTAJIBLHOW TMOBepXHOCTH. OmpeneneHue padoThI
CWJIBI  YOpPYrocTM  MNpu  HoabéMe  Ipy3a ¢
UCTIOJIb30BaHUEM  HETOJBIKHOTO U TIOJBHXKHOTO

OJIOKOB

®duznueckue SBICHUS B npupoAc: NPpUIUBbI U OTJIMUBEI,

8.28 nBrkeHue IuiaHeT COJIHEYHOM CHCTEMBl, PEaKTHBHOE
JBI)KEHUE JKUBBIX OPraHU3MOB
820 TexHuueckue  yCTpoWcTBa:  CIHUIAOMETp,  JATYUKU
' MIOJIOKEHHUS, PACCTOSHUS U YCKOPEHUS, PaKEeThI
MEXAHWYECKUWE KOJIEBAHMA 1 BOJIHBI
o1 KonebarenpHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKU
' KOJIEOAHUH: IepHO/, YacTOTa, AMIUIUTY 1A
97 MaremaTrueckuit u IPY>KUHHBIN MAasiTHUKH.
. [TpeBpatieHre sHEPTUN TPHU KOJIeOATEITHHOM JABIKECHUU
93 3aryxaromue KojeOaHus. BblHyXIeHHblE KoseOaHus.
' Pe3onanc
Mexanunueckue BoHbI. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpomonbHBIe W TONEpEYHBbIE BOJHBI. J[JIMHA BOJHBI U
' CKOpOCTh €€ pacrpocTpaHeHHs. MexaHUuecKue BOJIHBI B
TBEPJIOM Telle, CEHCMHUUECKUE BOTHbI
9.5 3Byk. ['poMKoOCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa




9.6 Wudpa3Byk u yabTpa3Byk
[TpakTnyeckue paboTHI:
OnpeneneHre 4acToThl W Iepuoja  KoseOaHWi
MaTEeMaTHYeCKOro MasiTHUKA.
OnpeneneHre 4acToTbl W Iepuoja  KoseOaHWH
MPYXUHHOT'O MasiTHUKA

97 HccnenoBanue 3aBUCUMOCTH — Iepuoja  KoseGaHui

. MOJIBEIIEHHOIO K HUTU TIpy3a OT JJUHBl HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoseOaHMid
IIPYKMHHOI'O MasTHUKa OT Macchl rpysa. IIposepka
HE3aBUCHUMOCTH nepuojaa Kosie0aHui rpy3a,
MOJBEIIEHHOI0 K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npyxuHsl. M3mepenne yckopeHnust cBOOOAHOIO NaieHus
dusnyeckue SBICHUS B NPUPOJE: BOCHPUATHE 3BYKOB

9.8 KUBOTHBIMH, 3€MIIETPSCEHHE, CEHCMHUYECKHE BOJIHBI,
IlyHaMH, 3XO

9.9 TexHudeckue yCTPOMCTBA: 3XOJIOT, HCIIOIb30BAHKE

yIbTpa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

9J'IeKTpOMaFHI/ITHOG I10J1€C. 9HCKTpOMaFHI/ITHHC BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [IIkana 371eKTPOMarHUTHBIX BOJH
103 DnekTpoMarHuTHas mpupoga cBera. CKOpPOCTh CBETa.
. BosiHOBBIE CBOICTBA CBETA
10 [TpakTuyeckue paboTHI:
10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MOMOIIIbI0 MOOMIJIBHOTO TenedoHa
®dusnueckue sBIEHHs B TMpUpoje: OHOIOTHYECKOe
10.5 JeiicTBue BUJUMOTO, yIbTPaduOIETOBOTO u
PEHTI'€HOBCKOT'O U3IyYeHUH
10.6 TexHuueckue yCTpOMCTBa: UCIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
11 CBETOBBIE SABJIEHUA

11.1

JlyueBast monens cBera. MicTouHMKYU cBETa




11.2

[IpsamonuHeitHOE pacIpOCTpaHEHUE CBETA

OTpa)KeHI/Ie cBera. I1nockoe 3€pKaJo. 3aKkoH OTPaAXXCHUA

11.3
cBeTa
114 [Ipenomsienne cBera. 3aKOH IMPEJIOMIIEHUS CBETA.
' [TonmHOE BHYTpEHHEE OTpakeHHE CBETA
11.5 JIunza. Xop yuei B IMH3E
116 OnTuueckas cuctema (oToamnmapara, MHUKPOCKONa U
' TeJecKona
117 I'ma3 kak onrudeckas cucrema. bianm3opykocts H
. JAITbHO30PKOCTh
118 Pasnosxxenue Oenoro cBera B criektp. OnbiTel HproTOHA.
' CrnoxxeHue CeKTpaJIbHBIX 1IBETOB. Jlucnepcust cBeTa
[TpakTrueckue padbOThI:
#H#HPar###IccnenoBanue 3aBHCUMOCTH yria
OTpPaXKeHHSI CBETOBOTO JIy4ya OT yTJja MajeHusl.
#H#Par###l3yuenne  XapaKTEpUCTHK  M300paKCHUS
MpeMEeTa B INIOCKOM 3epKaie.
#HiHPar###lccnenoBanue 3aBHUCHUMOCTH yria
MPETOMIICHUSI CBETOBOrO Jiydya OT YIJIa MaJeHus Ha
119 TPaHUIIE «BO3JIYX — CTEKIIOM.
' ###Par### lonyuenne n300pakeHUH C  TIOMOIIBIO
coOuparoiei JTH3BI.
#H#Par###Onpenenenne (QOKYCHOTO PACCTOSIHUSL W
ONTUYECKOM CUITBI COOUPAIOIIEH JTUH3BL.
HHHPar###ONbITEL 110 Pa3joKEHHIO OEJIoro CBeTa B
CIEKTD.
HH#HPar###ONBITEl 10 BOCIPUATHIO LIBETA IPEIMETOB
MIPU X HAOIIOJICHUHN Yepe3 [IBETOBBIC (PHIIBTPHI
®dusnyeckue sBiaeHUs B npupone: 3armeHus CoiHua u
11.10 JlyHbI, 1[BE€TA TeN, ONTHUYECKHUE sIBICHUS B aTMochepe
(uBeT HeOa, pedpakmus, paayra, MUPax)
111 TexHuueckue YCTpOMCTBA: OYKH, MEPUCKOII,
' dboToanmapar, ONTUIECKHE CBETOBOIbI
12 KBAHTOBBIE ABJIEHUA
12.1 OmnbiTel Pesepdopna u 1uiaHeTapHas MOAETb aTroma.




Mognens atoma bopa

I/ICHYCKaHI/IC H HOOoriomeHueE CBETa aTOMOM. KBaHTHI.

122 JIunenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(a, 6eTa- U raMma-u3IydeHus
124 Crpoenue aromHoro sapa. HykinoHHas wmojenb
‘ aTOMHOTO szpa. M3oTonsl
125 PaguoaktuBHble npespamenus. [lepuon nomypacnana
' aTOMHBIX 7P
126 SnepHble peakuuu. 3aKOHbI COXPAHEHUsS 3apsiiOBOrO U
‘ MacCOBOI'0 YHCEI
12.7 DHeprusi CBA3M aTOMHBIX sijiep. CBsI3b MacChl U SHEPTUU
123 Peakuuu cunresa u aenenus anep. Mcrounuku sHepruu
' CounHia u 3BE37
129 Snepnas osHepretuka. JleHcTBHME — pagMOAKTUBHBIX
' W3JIyYEHUI HA KUBbIE OPraHU3MBI
[TpakTnyeckue paboTHI:
HaGnroseHne CIUIOIIHBIX W JIMHEWYAThIX CIIEKTPOB
U3IIy4YEHHUS.
12.10
HccnenoBaHue TPEKOB: M3MEPEHUE SHEPrUU YacTHILIbI
10 TOpMO3HOMY IyTH (110 poTorpadusim).
W3mepenue paanoakTUBHOTO (hoHa
@usnueckue SBJICHUS B IPUPOJAE: ECTECTBEHHBIN
paZoaKTUBHBII ¢on, KOCMUYECKHE JIy4H,
12.11 PaAMOAKTUBHOE W3JIyYEeHUE MPUPOJHBIX MHHEPAJIOB,
JICUCTBHE PAJMOAKTHBHBIX W3JIYyYEHHH Ha OpPraHu3M
4eJI0BEKa
1212 TexHnueckue yCTpOMCTBA: CIIEKTPOCKOII,

WHJIUBUYaJIbHBIN JO3UMETpP, KaMepa Bunbcona




IHPOBEPSAEMBIE HA OI'D 110 PU3UKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHHUSA OCHOBHOM OBPA3OBATEJIBHOM
INPOT'PAMMBbBI OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBepsIeMoOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM pe3yJbTaTaM
0230BOTr0 YPOBHSI OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbLHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpasosanus Ha ocHose PI'OC

[lonumanue ponu  QU3MKK B HAYYHOH  KapTHMHE  MMHpa;
c(hOpPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOH CBSI3U
U II03HABa€MOCTHU SIBJICHUW MPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucreMooOpasymoomeid poaun (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJOTHi, 00 3BOIIOLMHU
¢u3nUecKux 3HAHUW U MX POJM B LIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpa, O BKJIAJE€ POCCHUMCKUX M 3apyOEeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT

3HaHUs O BHJAaX MaTepuu (BELIECTBO M T0JIE€), O IBWIKEHUU Kak
croco0e CyIIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJICKYJIIPHON TEOpUHU
CTPOCHHUSI BEIIECTBA, O (PU3UUECKOW CYIIHOCTU SBICHHHA MPHUPOJIBI
(MEXaHMYECKUX, TEIJIOBBIX, OJJICKTPOMAarHUTHBIX W KBaHTOBBIX);
yYMEHHUE Pa3InuydaTh sIBJICHUS MO ONMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IGMOHCTPUPYIOIINX JaHHOE (PU3UUIECKOE SIBIICHUE;
YMEHHE PACIO3HaBATh MPOSBICHUE U3YYCHHBIX (DU3MUECKUX SIBICHUN
B OKpPYXalOllleM MHpEe, BBIJEISAS HX CYIIECTBEHHBIE CBOMCTBa

(mpu3HAKH)

Bnagenne ocHOBaMM MOHSATHIHOIO amnmapata ¥ CHMBOJHMYECKOTO
s3bIKa (PM3UKH U WCIOJB30BAHUE WX JUIsl PEIICHHUS Y4eOHBIX 3ajad;
yMEHHE XapaKTepH30BaTh CBONCTBA Ted, (U3NYECKUE SBICHUS H

IMpONHECCChI, UCIIOJIb3YA d)YHﬂaMGHTaHLHLIG 1 OMIIMPUYICCKHUC 3aKOHBI

YMeHue onuchBaTh HU3YYCHHBIC CBOMCTBA TEN U (1)I/IBI/I‘ICCKI/IC SIBJICHUAA,

HCIIOJIb3YyA (1)I/I3I/ILI€CKI/IC BCIIMYHHBI

BraneHnne ocHOBaMHM METOZOB HAy4YHOTO IIO3HAHUS C Y4ETOM
coOroIeHUs paBUil OEe30MacHOro TpyJa: HaOMoJeHHE (PU3UUECKUX

SIBJICHUMN:




YMEHHE CaMOCTOSITEIbHO COOMpAaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY
W3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIUHU, OMHCHIBATH XOJI
OTIbITA U 3aMHCHIBATh €0 PE3YJIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;
MPOBEJICHUE TPSIMBIX U KOCBEHHBIX H3MEPEHUN (PU3NUECKUX BETUYHH:
YMEHHE TIUIAHUPOBAaTh HW3MEPEHHS, CaMOCTOATEIBHO COOHMpaTh
SKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY 10 HWHCTPYKIUH, BBIYUCIATH
S3HAYCHUC BCIIMUYMHLBI W AHAJIM3UPOBATH IMOJTYYCHHBIC PC3YJIbTATHI C
YUYETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
MPOBEACHUE  HECJIOXKHBIX  AKCIEPUMEHTAIBHBIX  MCCIIEOBAHUN;
CaMOCTOSITENIbHO ~ COOMpaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY U
MPOBOAWTH  HCCIEAOBaHWE IO  UHCTPYKIUH,  HPEICTABIATH
IMOJIYYCHHBIC 3aBUCUMOCTU (1)I/I3I/I‘ICCKI/IX BCJIIMYNH B BHJC Ta6JII/II_I )41
rpadUKOB, YUUTHIBATh MOTPEIIHOCTH, JIEIaTh BHIBOJIBI 110 pe3yIbTaTaM

HUCCICI0OBaHUsA

[loHumaHue  XapakTepHBIX  CBOMCTB  (U3MYECKHX  MOENei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJCIH CTPOCHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeEJ, IUIAHETapHas MOJEIb aTOMa,
HYKJIOHHAasi MOJeJIb aTOMHOTO f]pa) U yMEHHE NPUMEHATh UX AJs

00BsACHEHHS (1)I/I3I/I‘IGCKI/IX IIpoueccoB

YMmeHue oOBSACHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA Tel, B TOM
Yyuciae W B KOHTEKCTE CHTyallMid MPAaKTHKO-OPHEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBISATH IPUUNHHO-CIICACTBECHHBIC CBSA3U U
CTPOUTH OOBSCHEHHE C OMOPOM Ha M3yUYCHHbIE CBOMCTBA (PH3UUECKUX

SIBIIGHUH, PU3NYECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH

YMeHne pemath pacuéTHble 3amaud (Ha Oa3ze 2 — 3 ypaBHEHHH),
UCTONB3Yysd 3aKOHbl W (OpMyJbl, CBs3bIBaOLINE (PU3HUECKUE
BCJIMYHHBI, B YaCTHOCTH, 3allUCbIBATH KpPATKOC YCJIOBHUEC 3adayiu,
BBISIBJISITH HEAOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOoOXOUMBIC ISl €€ PelICHHsI, HCIIOJIb30BATh CIIPABOYHBIC JTaHHBIC,
MPOBOJIUTh PACYETHl W OICHUBATh PEATUCTUYHOCTH MOJTYYCHHOTO
3HA4YeHUs1 (PU3NYECKON BEIMYMHBI; YMEHHE ONpPEesATh Pa3MEPHOCTb

(bu3nyecKoil BeIMYNHBI, MOJTYYECHHON IPU PEIICHUH 3a7aun

YMeHue XapakTepu3oBaThb IPUHLUIBI JECHCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJE€ OBITOBBIX HPUOOPOB, W MPOMBIIIICHHBIX
TEXHOJOTMYECKUX MPOLECCOB M0 MX OMHMCAHHUIO, UCIOJB3YS 3HAHUSA O

CBOMCTBAX (1)I/I3I/IIIGCKI/IX SIBJICHUM U H606XO,Z[I/IMBIC (1)I/I3I/IIICCKI/IG




3aKOHOMEPHOCTHU

10

YMeHHE UCTONb30BaTh 3HAHWS O (U3NYECKUX SIBIICHUSX B
MOBCETHEBHON KM3HM s oOecrieuyeHHss OE30MacCHOCTH  NPH
oOpamieHUM ¢ OBITOBBIMH  TpuOOpaMu W TEXHUYECKUMU
YCTPOMCTBAMHU, COXPAHEHUS 3JI0pOBbsI M  COONIONEHHUS HOPM
HKOJIOTUYECKOTO TIOBEJIEHHS B OKpYJXKAalomed cpene; MOHHUMAaHUeE
HEOOXOJMMOCTH TMPUMEHEHHS JOCTHXKCHUH (PU3MKM W TEXHOJOTHM

JUI paliMOHaIbHOIO IPUPOIOTIOIb30BAHUS

11

OneIT TOMCKa, TpeoOpa3oBaHUs W MPEJICTaBICHHS WH(OpMAIUN
(U3MYECKOTO CONEpKaHUS C HCIOJNb30BAaHHEM HH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TGXHOHOFI/Iﬁ; YMCHHUC OLCHHUBATHL JOCTOBCPHOCTH
MOJIydeHHOW WH(GOpPMAIMM Ha OCHOBE WMEIONIUXCS 3HAaHUU U
JOTIOJTHUTENBHBIX ~ MCTOYHMKOB; YMEHHUE  HCIOJIb30BAThb  MpHU
BBITIOJIHCHUHM YYE€OHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO COMep)KaHUs, CIIPAaBOYHbIE MaTepuaibl, PECYpPChl CETH
WutepHer; BuaneHue 0a30BBIMH  HaBBIKAMHU  IpeoOpa3oBaHUs
uHbOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JPYIyl0; yMEHHE
cOo31aBaThb C06CTB€HHLIC NHUCbMCHHBIC W YCTHBIC COO6H.I€HI/I$I Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX MCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
. Mexanuueckoe ABuwxkeHue. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCHUTENBHOCTD IBUKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBMKeHUE. CpeaHssi ckopocTb. Dopmynia miis
1.2 BBIUMCIIEHUS cpellHell ckopocTu: v = S/t
PaBHOMepHOE TpsSIMONIMHENHOE JIBH)KEHHE. 3aBUCUMOCTb KOOPAMHATHI Teja OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEUHOTO JIBUKECHHUS:
13 xX(1)=x,+ut
I'padvkn 3aBHCHUMOCTH OT BpPEMEHU [UIS TPOSKIIMA CKOPOCTH, IPOCKITHH
NepeMelIeHus, IyTU, KOOPAMHATBI NPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUYKEHUHU
3aBUCUMOCTh KOOpPJIMHATHI Tejda OT BPEMEHH B Cllydae pPaBHOYCKOPEHHOTO
MPSAMOJIMHEMHOTO IBU>KEHHUSL:
7
Sl(f)=vp #f+ay* ;
2
@opMynbl I MPOEKUUU MEPEMEUIEHUs, MPOEKUUU CKOPOCTH W MPOECKUUHU
YCKOPEHHS IPU PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKCHUU:
1.4 s.(D=vy,t+a,- L,
2
U.\'(’f) =Up, +a, 1,
a.(f) =canst,
U:I: - U-_I: =2a. s,
I'padukn 3aBHCUMOCTH OT BpEeMEHH MJii MPOCKIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, TPOEKIMHU TMEepeMEIICHUs, KOOPAUHATHI TPH PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBUKEHHUH
1.5 CBobogHoe magenue. GopMyiibl, OMUCHIBAIONINE CBOOOJHOE MaJlEHUE Tela 10

BCPTUKAJIN (,ZLBI/DKGHI/IC TCJIa BHHU3 HJIM BBEPX OTHOCUTCIIBHO ITOBCPXHOCTU

3emnn). I'paduku  3aBUCUMOCTH OT BpEeMEHHM JJIsi TIPOEKLUHU YCKOPEHHs,




MPOCKIIMA CKOPOCTH M KOOPJIWHATHI TPH CBOOOJHOM TAJCHUH Tea IO

BEPTUKAJIH

CKkopocTh pPaBHOMEPHOTO [IBIDKEHHUS Tela IO OKpyx)HocTu. Hampasnenue
CKOPOCTH.
dopmyna A BBIYHCICHHUS CKOPOCTH 4Yepe3 PaauyC OKPYKHOCTH H TEpPHOJ
oOpareHus:

2MR

LentpoctpemurensHoe yckopenue. HampapieHne HEHTPOCTPEMUTENBHOTO

yckopeHus. @opmyia /171 BBIYUCIIECHUS YCKOPEHUSI:

1.6
2
o
TR
®dopmya, CBSI3bIBaIOIIAs IEPUO U YACTOTY OOpaIleHHUS:
V= !
T
Macca. ITnotHocTs BemecTBa. @opmyJia sl BBIYUCICHHS TIIOTHOCTH
i m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloKeHue CUil
1.9 SIBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJO
Bzaumoneiictue ten. Tperuii 3akod HeroToHa:
1.11 FE—}iz_Fi—}E
1.12 Tpenue nokos U TpeHne CKOJIbKeHUs1. DopMyIta i BBIYACIEHUS MOYJISI CUIIBI

TPEHUA CKOJILKCHUS:




1.13

Hedpopmanus Tena. Ynopyrue M Heynpyrue aegopmManuu. 3aKOH YNpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TSATOTCHHE. 3aKOH BCCMUPHOTO TATOTCHUSA:

My - M,
F = G . "—_‘—
RZ
Cuna TsxecTd. Y CKOpeHHe CBOOOIHOTO Ma CHHS.
®dopmyna a7 BEIYUCICHUS CUITBI TSDKECTH BONIM3H nmoBepxHocTu 3emnu: F = mg.
JBuwxenue mnanet Bokpyr Comnnna. [lepBas kocMuyeckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckasi BeIMYuHa.
p=mo

I/IMHYJ'IBC CHCTeMEI Ten. MI3MeHenne HMITYJIbCA. I/IMHy.]'II)C CHIJIbI

1.16

3aKkoH COXpaHCHHUA UMITYJIbCa AJIA 3aMKHyTOI>i CHUCTCMBI TCJI:
D=0, +im, U, =const

PeakTuBHOE NBUMXKEHUE

1.17

Mexanunueckasi pabota. @opmyia s BBIYMCICHUS PaOOThI CHIIBL:

A=Fscosct

MexaHuueckasi MOILIHOCTb:

1.18

Kunetnueckas u NOTCHIUAJIbHAs SHCPIrUsl. qbopMyna JJI BBIYUCJICHUA

KUHETUYECKON YHEPTUU:

2
mu-
B=

TeopeMa 0 KMHETUYECKOM OHCPI'HUH. qDopMyna JIISL BBIUMCIICHHUS TTIOTSHIIMAILHON




OHEPIUU TCJia, MOAHATOIO

Hag 3eMIIéii:

E_=meh
P e

1.19

MexaHuueckas SHEPTUsA:

E=E,+E,

3aKoH COXpaHCHUA MEXaHUYeCKOM OHCPIuu. q)opMyna AJI1 3aKOHAa COXPAaHCHUA

MEXaHUYECKOM YHEPTUU B OTCYTCTBUE CWII TpeHUs: £ = const.

[IpeBpaieHne MexaHU4YEeCKON YHEPTUH MTPU HATTUYUU CUIIBI TPEHUSI.

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHHUKH.
Peruar. MomeHT cuibl: M - Fl.

VYcioBre paBHOBECHS pbluara:
M +M, +..=0
[MonBrxHBIN 1 HenoABWXKHBINA O1oku. KI1/[ mpocThix MeXaHW3MOB,

n= Anonesaas
Aaaq::aqmaﬂ

1.21

JlaBiieHure TBEPOTO TENa.
@opMyna 17151 BBIYUCICHUS 1aBJICHUs TBEPIOTO Tena:

bl
=g

JaBnenue raza. ATMmochepHoe 1aBiIeHHE.

IM'uapocTaTudeckoe 1aBlieHUE BHYTPH KHIKOCTH.

@opMyia 1S BBIYMCIICHUS TAaBJICHUS BHYTPU KUIAKOCTH:

p=pgh+p,.

1.22

3axoH Ilackans. ['mapaBandeckuii mpecc

1.23

3akoH Apxumena. Dopmyna And  ONPENENICHUS BbITAJIKUBAIOLICH

JEHCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B )KUJAKOCTh WM ras:
K A = pg v

VYcnosue nnaBanus Tena. Ilnapanue CYAOB 1 BO3AYXOIUIAaBAHUC

CHUJIBI,




1.24

Mexanndeckue KojaeOaHus. AMIUIMTYyJa, TEPUOJ W 4YacToTa KojIeOaHMiA.

dopmyia, cBSI3bIBAIOLIAS YACTOTY M IEPUOJT KOJIeOaHuit:

1.25

MareMatnueckuii ¥ IpYyKUHHBIM MasATHUKU. [IpeBpaiienue oSHepruu 1mnpu

KOJIe0aTEILHOM JIBHKECHUHN

1.26

3aryxaromue koneOanus. BeiHyXk1eHHbIe KoneOanus. PezoHaHc

1.27

MexaHndecKrue BOJIHEL. HpO}IOJ’ILHBIC " TIOINCPCUYHBLIC BOJIHBI. HJ’II/IHa BOJIHBI U

CKOPOCTD paCIIipoOCTPAHCHUA BOJIHBI:

h=v-T

1.28

3By1(. rpOMKOCTb U BbICOTA 3BYKa. OTpa)KeHI/IC SBYKOBOﬁ BOJIHBI Ha I'paHUIC

nByx cpen. MH(ppa3Byk u ynpTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenne cpemHeil MIIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBL, KECTKOCTH
NPY>XUHBL, KO3((UIIMEHTa TPEHUS CKOJIbXKEHUS; pabOThl CHIIBI TPEHHS, CHIIBI
YIPYrOCTH; CPeAHEHl CKOPOCTH ABIXEHHUS OpycKa IO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHus1 Opycka NpH ABWKEHHM 10 HAKJIOHHOM IIOCKOCTH; YacTOThl M
nepuosna Koie0aHWH MaTeMaTHYeCKOTO MAsSTHHKA, YacTOThl W  IEpPHOja
KoJIeOaHUI NPYKMHHOTO MasTHUKA; MOMEHTA CHJIBI, ICHCTBYIOLIETO Ha PhIYar;
paboThl CHJIBI YHPYroCTH MPH MOIBEME TPy3a C IMOMOIIBIO HETOABHKHOTO
0710Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Tpy3a ¢ TIOMOIIBIO TTOABHKHOTO
61oKa.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOW CHUJIbI OT 00BEMa MOrpyKEHHOMN
YaCTH TeJa M OT IUIOTHOCTHU JKHJIKOCTH; HE3aBUCUMOCTH BBITAJIKHBAIOLICH CHIIBI
OT MacChl TeJNa; CHIIbI TPEHUS CKOJIBKEHUS OT CHUJIBl HOPMAJIBHOTO JIaBJICHUS U OT
pPOAa TOBEPXHOCTH; CHIIBI YIIPYTOCTH, BO3HHMKAIOUIEH B MPY)XWUHE, OT CTEIECHU
neopmanuu IpyKUHBL, YCKOpEHHUsI Opycka OT yrjla HakjoOHAa HalpaBiIsIOIIEH;
nepuozaa (4acToThl) KojeOaHUl HUTSHOTO MasTHHKA OT JJMHBI HUTH; MEpHOJa
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
WCCIIeZIOBAaHNE HE3aBUCHMOCTH TepHoJa KOJIeOaHWH HHUTSHOTO MAasTHHKA OT

MacCcChI I'py3a. HpOBCpKa YCJIOBUS paBHOBCCHS pblvara

1.30

Qusuueckue AGNeHUsA 6 npupooe: TPUMEPbl JBWXKEHHUS C PA3IUYHBIMU
CKOPOCTSIMM B KUBOW U HEKUBOU IPUPOJIE, AEUCTBUE CUIIBI TPEHUSI B IPUPOJE U

TCXHUKC, MPWJIMBLI W OTJIMBbLI, IABUKXCHHUC IIJIAHCT ComHeyHoM CHCTCMBI,




PEaKTUBHOE IBWXEHHE KUBBIX OPIaHU3MOB, PblYard B TEJIE YEIIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJICHUS HA XUBOW OpPraHM3M, IJIaBaHUWE PBIO, BOCHPUSATHE

3BYKOB )KMBOTHBIMH, 3€MJICTPACCHUC, celicMHU4YecKure BOJIHBI, IYHaMH, 3XO

Texnuueckue yCl’I’lpOlZCWlGd.’ CIIMAOMETP, OATYMKH IIOJOXKCHHA, PACCTOAHUA U
YCKOpPCHUs, AUHAMOMCTpP, I[MOAUIMIIHUKH, PAKCTbI, pblyar, MOABIIKHBIN U

HCHOHBH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAas IIJIOCKOCTb, IMPOCTBIC MCXAHU3MbI B 6I>ITy,

131 COOOIIAIOIIUECS] COCYAbl, YCTPOWCTBO BOJOMPOBOJAA, THAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
WCIOJIb30BaHUE YIBTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE SABJIEHU A
OcCHOBHbIE  TOJOXKEHUS  MOJEKYJISIPHO-KUHETUYECKOW TEOPHUH  CTPOCHUS

2.1 BelecTBa. Monenu TBEPIOro, JKUJIKOTO U Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannuueckue u amopgHsie Tena

25 JlBukenne uactul BemecTBa. CBA3b CKOPOCTH JBIDKEHUS 4YacTUI[ C

' Temreparypoil. bpoyHoBckoe nBmxenue, nuddysus

23 CMaunBaHUE U KalWUISIPHBIE SIBJICHUS

24 TemioBoe paciiupeHue u cxxarue

2.5 TemnoBoe paBHOBECHE

26 Buytpennsas sneprus. PabGora u Termuonepenadya Kak CHocoObl M3MEHEHHS

' BHYTpPEHHEH YHEeprun

2.7 Bunel Tenonepenayn: TeNI0NPOBOJHOCTb, KOHBEKLUS, U3ITyUEHHUE
HarpeBanne wu oxnaxaenue Ten. KoamdectBo — Temnorsl. Y aenbHas
TEILNIOEMKOCTB:

2.8 - -

QO=cm\t,—1,)
3aKOH COXpAaHEHHUsS PHEPrMM B TEIUIOBBIX MpOIEccax. YPaBHEHHUE TEIIOBOIO
OanaHca:
2.9
Q1 _Qz +...=0
HUcnapenue u kxoHuaeHcauus. V3meHeHHe BHYTPEHHEH SHEpPruuM B MPOLECCE

510 ucmapeHus W KoHaeHcauuu. KumeHue IKUIKOCTH. YJenbHas TemioTa

. napooOpazoBanus: L = O/m

2.11 BrnaxHocTs BO31yxa




2.12

IInaBnenue wu kpucraiumsauus. VI3MeHeHHEe BHYTPEHHEH DJHEpPIUM IIpHU

IUIABJICHUU U KpHUCTAJIJIM3allu. YI[CJ'H)HBX TCIJIOTA IIJIaBJICHUA:

,_9

P
m

2.13

BryTpeHHss dHeprus cropaHus TOIUIMBA. Y IeJbHAs TEIIOTA CrOPaHUs TOIUIMBA!

q=0/m

2.14

[Tpuntumne! padoTs! TermnoBsix Asuratenei. KITJ[ TrermmoBoro apurarens

2.15

Ilpakmuueckue pabomol

N3mepeHne ynenbHOW TEIIOEMKOCTH METAJUNIMYECKOTO LIWJIMHAPA; KOJIUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (DUKCUPOBAHHOM
Macchl, B KOTOPYIO OIYLIEH HArpeThld IWIMHAP; KOJIUYECTBA TEIUIOTHI,
OTJIaHHOTO HArpeThIM LUJIUHIPOM, IMOCJE OMYCKAaHUS €ro B BOJIY KOMHATHOMU
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAXKHOCTH BO3JyXa; YJEIbHOH TEIJIOTHI
MIaBjaeHusi Jbaa. McciaepoBaHue M3MEHEHHS TEMIIEpaTypbl BOJABI  MpU
Pa3IMYHBIX YCJIOBUAX; SBJICHUS TEMJIOOOMEHAa MPU CMEIIMBAHUU XOJOIHOU M

ropsiuei BoAbl; IpoLecca UCIIapEHUs

2.16

DQusuueckue A61eHUA 8 Npupode. TIOBEPXHOCTHOE HATSHKEHUE M KalUJUIIPHbIC
SBJIEHUSI B IPUPOJIE, KPUCTAUIBI B Ipupoje, uzinydenue CojHIa, 3aMep3aHue

BOJI0EMOB, MOpCKHE OpHU3bl; 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWISPbl, IPUMEPHI UCIOIb30BaHUS KPUCTAJIIOB,
XKHUJKOCTHBIM TEPMOMETp, NAaTYUK TeMIIepaTyphl, TEPMOC, CUCTEMa OTOILICHHUS
JIOMOB, TUT'POMETpBI, ICUXPOMETP, MapoBasi TypOHHA, IBUraTelb BHYTPEHHEIO

CrOpaHHUsI

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onextpuszanus Ten. J[Ba BUAa 3IEKTPUUECKUX 3apsi/IOB

3.2

BzaumopeiicTBue 3apsskeHHBIX Tell. 3akoH Kynona

33

3aKOH COXpaHEHUs YJEKTPUIECKOTO 3apsiaa

34

BHGKTpI/ILIeCKOC IIOJIC. HaHpH)KéHHOCTB QJICKTPHUUYCCKOI'O  ITOJIA. HpI/IHI_II/IH

CYNEPIO3UIINH JIEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snektpudeckux 3apsaoB. JleMCTBHE SIEKTPUYECKOrO TMOJA HaA

anekTpudeckue 3apsiibl. [[pOBOJHUKY U TUANEKTPUKH




[TocTosAHHBIN 37eKTpUYECKHl TOK. JlefcTBUs 3nekTprudeckoro Toka. Cuia Toka.

Hanpsoxenue.
3.6 I=q/t, U=A4/4

DIEKTPUYECKOE CONPOTUBIIEHUE. Y ACIIBHOE AIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma 1 ydacTka aekTpudeckoit nenu: [ = U/R

[TocnenoBarenbHOE COEIMHEHNE TPOBOHUKOB:

e FT—JT AJ7- R—R 4o
3.9 [TapannensHOE COeIMHEHNUE TPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
R
U=U,:.I=I+1,;R=—.
ST ST 2

CwMmelanHble COCTMHEHUS TIPOBOIHUKOB
310 PaboTa u momHOCTh 35ekTpuueckoro Toka. 4 = Ult, P = Ul

3akoH /oy — Jlenna:
3.11 2

. Q=I"-R-t

10 OnbiT Dpcrena. MarHuTHoe moJjie MPSAMOro NPOBOJHUKA C TOKOM. JluHHUM

MarHUTHOM MHIYKIIUH
313 MarautHOE€ TMOJie TMOCTOSHHOTO MarHuta. B3anmoaeicTBhe MNOCTOSIHHBIX

MarHuTOB
3.14 JlelicTBMEe MAarHUTHOTO IOJIS1 HA POBOJHUK C TOKOM
3.15 OneiTel @apanes. SBneHue 3nekTpoMarHuTHON uHAyKuuu. Ilpasuino Jlenna
3.16 Ipaxmuueckue pabomul

W3mepeHne  2IEKTPUYECKOTO  CONPOTHBIICHUS  PE3UCTOpa;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; PabOThI AJIEKTPHUUECKOTO TOKA.

HccnenoBanre 3aBUCHMOCTH CHJIBI TOKa, BO3HHUKAIOIIETO B IMPOBOJHUKE
(pe3ucTOpBI, JTAMIIOYKa), OT HANPSDKEHHS Ha KOHIIAX MPOBOIHHUKA; 3aBUCUMOCTH

COIMPOTUBJICHHA OT AJIMHBI NPOBOAHHMKA, IUIOIIAAW Cro MONCPCYHOr0o CCUCHUA U




YACIBHOT'O COIPOTUBJIICHUA.
HpOBCpKa npaBuiia HJIsd JJICKTPUYCCKOr0 HANPSXKCHUA HPU MOCICAOBATCIBHOM
COCAUHCHHWMN IIPOBOJHUKOB; IIpaBWJIa JIA CHJIBI DJJICKTPHYCCKOI'O0 TOKa IIPpU

napajiuieJIbHOM COCANHCHUN IIPOBOJHNKOB (pe3I/ICTOpLI u naMnqua)

Qusuueckue s6n1eHuUs 6 npupooe: SIEKTPUUECKUE SBJICHUS B arMocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHW3MOB, MATHUTHOE T0JIE 3eMJIH, Apel( moocoB,
POJIb MATHUTHOTO TIOJIS JIJIs YKU3HU Ha 3eMile, TOISPHOE CUSHHE
Texuuueckue ycmpouicmea: SIEKTPOCKOI, aMIIepMETp, BOJIBTMETP, PEOCTarT,
CUCTYMK  DIIGKTPUYECKOW  DHEPrUH,  OIJICKTPOOCBETHTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTe/IbHBIC AJIEKTPOTIPUOOPHI (mpumepsr), AJICKTPUICCKHE
MPEAOXPAHUTENH, JJIEKTPOMATHUT, JJIEKTPOJBHUraTeIb IOCTOSHHOIO TOKa,
reHEepaTop MOCTOSTHHOTO TOKA
3.19 DJIEKTpOMarHuTHbIE BOJHBI. [1IKkana 3JIeKTpOMarHuTHBIX BOJTH
3.20 JlyueBas monenb cBeta. [IpsMonMHeitHOe pacpoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cBera. [Lnockoe 3epkano
3.22 IIpenomiieHne cBeTa. 3aKOH NPEIOMIICHHUS CBETA
3.23 [ucnepcus ceera
394 JIunza. Xon syuei B nuH3e. POKyCHOE paccTosHME JIMH3bL. OnTuyeckas cuia
. ymH3el: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTudeckue npudopsI
Ilpakmuueckue pabomol
#H#HPar##l13MepeHre ONTUYECKON CHiIbl coOMparomiel JIMH3bI, (POKYCHOTO
paccTosiHusI COOMparoIIel TUH3HI (TI0 CBOMCTBY PaBEHCTBA pa3MEPOB MpeaMETa 1
M300pakeHMsl, KOTa MpeAMET PacIolioKeH B IBOMHOM QokKyce), MmoKazarems
3.26 MIPEIOMJIEHUS CTEKIIA.
###Par###IccnenoBanue CBOMCTBA M300pa)KEHUS, MOJYYCHHOTO C TIOMOIIIBIO
coOuparomeld JIMH3bI; U3MEHEHUs (POKYCHOTO PACCTOSHUS ABYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJja MPEJIOMJICHUS CBETOBOTO JIyda OT yIJla MaJcHHUsS Ha
TPAaHUIIE «BO3AYX — CTEKIIO»
397 Qu3zuueckue senenuss 6 npupoode: 3atmeHuss ConHma u JIyHbI, mBeTa Ted,
. ONTHYECKHUE sIBNIEHUs B aTMoc(hepe (1iBeT Heba, pedpakius, pamxyra, MUPax)
398 Texnuueckue ycmpouicmea: OYKH, TIEPUCKOI, (OTOaImapar, ONTUYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE SIBJIEHU




PannoaktuBHOCTH. Anb(da-, OeTa-, raMma-u3nydeHus. Peakiuu anbda-u Oera-

4.1
pacmnana

4.2 Omnsitel Pe3epdopaa o paccessauro anbda-gactuil. [InanerapHast Moaens aToma

4.3 CocraB aromHoro sapa. M3otomnsl

4.4 [lepuon momypacmnaza aTOMHBIX sIIEp

4.5 SnepHble peakyu. 3aKOHbI COXPAHEHUS 3apsAA0BOr0 U MacCOBOTO UHCEN
Qusuueckue sA6leHUs 6 npupode: E€CTECTBEHHbIM paJUOaKTUBHBIA (OH,

4.6 KOCMUYECKHE IIy4d, pPaJAOAKTHBHOE W3Iy4YeHHE MPHUPOJIHBIX MHUHEPAJIOB,
JeiCTBHE paJIMOAKTUBHBIX U3JIyUYE€HUI Ha OpraHU3M 4eJIOBEKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, MHAWBHUyaJIbHBIM 103UMETp, Kamepa

BI/IHLCOHa, AACpHad OHCPIrCeTHKA




OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

- A.B.Ileppimikun, MBanos A.M. ®usuka 7 knacc 2-e uza.- M. Ilpocsemienue, 2022 r.
- A.B.Ilepbiikun, UBanoB A.M. ®usuka 8 knacc 4-e uzn. M. [Ipoceemenue 2024 r.
- A.B.Ileppimikun E.M.I'ytHuk ®usuka 9 knacc 5-e uza. M. IIpocsemenue 2025r.

- COOpHUK 3amad 1o buzuke s 7-—9 kimaccoB 00pa3oBaTENbHBIX — YUPEKICHUM
/B. W. Jlykammuk, E.B. IBanoBa. — 21-e uzn. — M.: Ilpocsemenue, 2007.
- [leppimikun A.B.. CoopHuk 3ama4 o ¢usuke. 7-9 xnaccel. — M.; [IpocBemenue, 2013

(37EKTPOHHBINM BapUaHT)

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®duszuka. YMK ans ocHoBHOIM mikoubl 7 — 9 kimacesl (PI'OC): meroanueckoe mocodue ams
YUUTEINs
Astopsl: bopoaun M. H. T'og usganus: 2017
e Coxomnona H.IO. JlabopatopHslii )xypHal o ¢pu3HKe Ul 8 Kace
e Camonenko F0.A. Yuutento ¢pu3nku o pa3BUBaroIeM 00pa3oBaHUN
o ®enopona 10.B. u np. JlabopaTtopHblil NpakTUKyM O (HU3UKE C TPUMEHEHHEM
U POBBIX JTabopaTopwii : pabovas TeTpaab 1 7—9 KiaccoB
e  ®epnoposa I0.B. u ap. JlabopaTopHBbIi MPAKTUKYM 110 (GU3KKE C TPUMEHEHUEM
udpoBbIX JabopaTopuii. Kuura mist yaurens
e CaxoBuu A.JI. u np. KpaTkuii cnpaBounuk 1o ¢pusuke. 7—11 kimacce
e Huxutun A.B. u ap. KomnbroTepHoe MoennpoBanne (PU3HIECKUX MPOIIECCOB
o UsanoB b.H. CoBpemenHas ¢u3mka B mKoje
e BonkoB B.A. YHuBepcanbHble MOypOUHbIE pa3paboTku mo pusuke: 8 kiacc. — 3 —e U3 .
nepepadot. u gon. — M.: BAKO, 2012

HUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

- NnTepaktuBHbBIe yueOHbIE TocoOust « Harmsaanas ¢puznkay
— @enepanbHOE TOCYIAPCTBEHHOE OIO/UKETHOE yupexkaeHue «DenepanbHblii HHCTUTYT OLEHKU
kadectBa oopazoBanus» (DMOKO) (https://fioco.ru/).

— OOpa3oBarenbHBIA MOPTAN Uil TOATOTOBKM K dk3ameHam CJIAM T'MA: PEIIY BIIP
(https://vpr.sdamgia.ru/).

— DnexrponHoe obpazosanue ([lonroroska k EI'D / OI'D, BIIP, MIIKO, Crarl'pan, BcOIll,
onuMIua bl M KOHKYpCesl) (https://eobraz.ru/tag/duzuka).

— Caiit «BITP-EI'D» (https://vpr-ege.ru/).

— Enunas cucrema yauBepcanbHoro oopazoanust ESU (https://esuo.ru/).
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