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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TMOJIOKEHMM M TpeOOBaHUU K pe3yslbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEIbHOW MPOTPaMMBbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (eaepanbHOi paboyeii mporpaMMbl BOCTIUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «duzukay.

Conepxanue mnporpamMmbl 1Mo (GU3MKE HampaBlieHO Ha GOpPMHpPOBaHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTU OOYYAIOIIMXCS W OpPraHU3alfi0 H3y4YeHUs
¢u3uKky Ha JAEATENPHOCTHON OCHOBe. B mporpamme mo (Qu3uMKe Y4YUTHIBAIOTCA
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanusanuu TpedoBanuiik ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111€eT0 00pa30BaHUs.

[Iporpamma no gu3rke ycTaHaBIMBAET paclpeiesieHne y4eOHOro MaTepraiia
1o rojaMm oOydeHus (1o Kjaccam), mpeajaraeT MPUMEPHYIO MOCIe0BATEIbHOCTD
U3yYCHUS TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEp)KaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJaromMXCsl.

[IporpamMma 1o ¢usuke paszpaboTaHa C LEIbI0 OKa3aHUA METOJUYECKOU
MIOMOIIIH YYUTEIO B CO3/IaHUU paboyeil MporpaMMbl 0 y4eOHOMY MTPEMETY.

®u3uka SABISETCS CHCTEMOOOPA3yIOIMMM NI  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, NOCKOJIbKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBIICHHM, HM3y4aeMbIX XUMHEH, OWOJOTHEH, acTpoHOMHUEH W (HU3NISCKOU
reorpadueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHDA,
npenocTaBiusieT Hawboyee sicHbie 0OOpas3ipl MPUMEHEHHWS HAydYHOTO METO/a
MO3HAaHMSI, TO €CTh CII0C00a MOTyUeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIETro
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHHUU E€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH U
MHTepeca K HayKe y 00yJarounxcs.

N3yuenne ¢u3mkn Ha 0a30BOM ypoOBHE TIpeArojiaraeT OBJaJCHUE
CIIEYIOIMMH KOMITETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHSTD SIBJICHUS;

e OIICHWBATh U TOHUMATh OCOOCHHOCTH HAy9YHOTO MCCIICOBAHNUS;

e UWHTEPIPETHPOBaTH  JAaHHbBIE W  WCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA AJIs OJTyYEHUS BHIBOIOB.

Henmu wusyueHuss ¢GU3UMKM HA YpPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs
omnpenenensl B Konuemnuuu mnpenogaBaHust ydeOHoro mnpenmera «dusuka» B
oOpa3oBaTenpHBIX Opranum3zanuax Poccuiickoii ®enepanuu, pealnu3yOIUX
OCHOBHbIE 00111€00pa30BaTeIbHbIE MPOTPAMMBbI, YTBEPKIEHHON pelIeHUEM



Komnernn Munucrepersa npocsemienust Poccuiickoii @enepanuu (IpoToKoa oT 3
nexadpst 2019 r. Ne [T1K-48H).
e usyyeHus (PU3UKU:

npuoOpeTeHne HMHTEpeca W CTPEMJICHUS OOy4alomMXCsi K HaydYHOMY
U3yYEHHUIO TPUPOABI, PAa3BUTHE HMX HWHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE TMO3HaHUs U (DOPMUPOBAHHE
UCCJIEIOBATENFCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;
¢opMHupoBaHHEe HAYYHOT'O MHPOBO33PEHUS KaK pe3ysbTaTa H3Y4YCHHUS
OCHOB CTPOCHHS MaTepuH U (PyHIaMEHTAJIbHbBIX 3aKOHOB (DU3UKH;
dbopMupoBaHrE TPEJICTABICHUA O poyid (U3MKHU JJS Pa3BUTHS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHII;

pa3BUTHE  TPEICTAaBIEHUH O  BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCUOHATIBHON JIeATENbHOCTH, CBSI3aHHON C (PU3MKOM, MOArOTOBKA K
JaynbHeNeMy OOy4€HHUIO B 3TOM HalpaBJICHUU.

JlocTikeHrne 3THX Ieliel MmporpaMMbl 1O (U3WKEe Ha ypPOBHE OCHOBHOTO
o0111ero oOpazoBaHusl 00ECIICYNBACTCS PEIICHUEM CIEAYIONUX 3a4aY:

npuoOpeTeHrue 3HaHWM O JUCKPETHOM CTPOCHHHM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DSJCKTPUUYECKUX, MAarHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBACHATH (DU3WUYECKHUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOTYICHHBIX 3HAHHM;

OCBOCHHE METOJOB PCIICHHWS TMPOCTEHINNX pacy€THBIX 3a1a4 C
UCITIOJIb30BAaHUEM buznIecKux MOJIeTIEH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBITOIHATH OTIBITHI,
JabopatopHble  pabOThl M AKCIEPUMEHTANIbHBIC HCCJIEJAOBaHUS C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MH(pOpMaImel (HU3NIECKOTO COJEPIKAHMS,
BKJTFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKU, aHATHU3 U
KPUTHYECKOE OLICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepaMu podecCUOHATBHON ACATEILHOCTH, CBI3aHHBIMU
c (GUBMKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UYIECKOM HAYKH.

Ha usyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8
kiacce — 68 uacoB (2 yaca B Henmenmo), B 9 kinacce — 102 yaca (3 yaca B Henelio).

[Ipennaraemslii B mporpamMMe mo (pusmke mnepeueHp J1adopaTopHbIX pabdoT U
OTIBITOB HOCUT PEKOMEHATENbHBIM XapaKkTep, yUUTeNb JIeJaeT BIOOp MPOBEACHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM WHIWBHIYAIBHBIX OCOOCHHOCTEH
OoOy4JaronmMxcs, Cucka AKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeAJIaraeMbIX B paMKax
OCHOBHOI'O TOCYJJapCTBEHHOTO dK3aMeHa 1o (Pu3uKe.



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3zuka u eé poJib B NO3HAHUHU OKPYKAIOIIEro MUPA.

®usuka — Hayka o npupoze. SBimeHus npuponsl. duznyecKkue SBICHHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUYECKNUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeMMuuHBL. W3mepenue ¢uznueckux BeanuuH. Dusnveckue
npudopsl. [lorpentHocts n3mepennil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKH U3Y4arlOT MPUPOSIY.
EctecTBeHHO-HAy4YHBI METOJl TMO3HAHUS: HAOJIIOJEHUE, MOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, OOBICHEHUE
HaOmogaemMoro siBieHus. Onucanue Gu3NIeCKUX SABICHUN ¢ TOMOILBIO MOJEIEH.

Jemoncmpayuu.

1. MexaHW4YeCcKne, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. @usnyueckue MpUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHUN aHATIOTOBBIM U
U (ppoBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimui.
1. OmnpezeneHue UEHbI JEIEHUS MIKaIbl U3MEPUTEIBLHOTO Nprudopa.
2. M3mepenue paccTosIHUM.
3. H3mepenue o0bEéMa KUIKOCTU U TBEPAOTO Tea.
4. OnpeneneHne pa3MePOB MAJIBIX TEN.
5. M3mepenue Ttemmeparypbl IpPU ITOMOIIM KUIAKOCTHOIO TEPMOMETpA M
JNaTYAKa TEMIIEPATyphI.

6. IIpoBenenue uccnenoBaHus IO MPOBEPKE T'MIIOTE3BI: NAIBHOCTH IOJIETA
IapyKa, MyIIEHHOrO0 TOPU30HTANIBHO, TEM OOJbIIE, YeM OOJbIIE BBHICOTA
ITyCKa.

Pasznen 2. IlepBoHayajibHbIe CBeAeHHsI O CTPOEHHUHU BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HMX pa3Mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHne dyacTull BemecTBa. C(CBsA3b CKOPOCTHM JBHJKEHHMS 4YacTUL[ C
temnepaTypoil. bpoyHoBckoe nBmxkeHue, auddysus. BzaumopeiicTBue dacTHIl
BEIIECTBA: IIPUTSHKEHNUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHHUE ra30B, >KMIKOCTEW U TBEPJBIX
(kpucTaIMyeckux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBaMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HabmnroneHnue 6poyHOBCKOTO JBUKEHUS.



2. Habmonenne nuddysun.
3. HaOmiomenue ~ sBieHMiA,  OOBSCHSIONIMXCS ~ MPUTHKEHUEM WM
OTTaJIKUBAHUEM YACTHUI] BEIECTBA.

Jlabopamopnwie pabomot u onvimul.

1. OueHka JuamMeTrpa aroMa METOJOM pSAOB (C  HCIOJIB30BAaHUEM

dboTorpadmii).
2. OnbITHI 10 HAOIIOJICHUIO TEMJIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThl 1O OOHAPYKEHUIO AEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKEHHUS.
Pasznen 3. /IBU:KeHHEe H B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)XEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Ckopoctb. CpenHsAsi CKOPOCTh MPH HEPABHOMEPHOM ABWKEHHH. Pacu€r mytu u
BPEMEHHU JIBUKEHUS.
SBnenue wuHepuMU. 3aKOH WHEpLMU. B3auMonencTBHE Ten Kak NPUYMHA
M3MEHEHUS CKOPOCTH JBWKEHMS Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHUIIC
o0BbEMa BellecTBa.
Cuita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. Cuiia ynmpyrocTd M 3aKOH
['yka. 3Mepenune CUiibl ¢ TOMOIIBI0 JUHAMOMETpA. SIBIICHME TATOTECHHS M CUja
TskecTd. CHila TSDKECTH Ha Ipyrux Iutanerax. Bec tema. HeBecomocTs. Cnoxkenune
CWJI, HAPABJIEHHBIX MO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHwusl.
TpeHne CKOJIbXKEHUs U TPEHUE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMuecKoro JIBHKEHUS TeTa.
2. N3mepeHune cKOpOCTH NPSMOJIMHENHOTO JBUKCHUS.
3. HaOmtonenue siBIeHUs HHEPIUU.
4. HalmroneHre u3MEHEHUsI CKOPOCTHU TIPU B3aMMOICHCTBUM TEJL.
5. CpaBHEHHE Macc IO B3aUMOJICHCTBUIO TEI.
6. CnoxkeHue cuJil, HalpaBJIEHHBIX MO OJHON NPSIMOil.
Jlabopamopnwie padbomot u onvimul.
1. OmnpeneneHre CKOPOCTU PAaBHOMEPHOIO JBHXKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOr0 aBTOMOOMIISI U TaK Jlajiee).

2. OmpezeneHue CpelHEed CKOPOCTU CKOJIBKEHUsI OpyCKa WM IIapuKa Mo
HAaKJIOHHOM IIJIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeEa.

4. OmBITHI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTh pacTshKeHHs (medopmarivn)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHHUS CKOJBXKEHUS OT
BECAa TeJIa U XapaKTepa COMPUKACAIOIINXCS MOBEPXHOCTEN.

Pasnen 4. JlaBiieHnue TBEPABIX TeJl, KUIAKOCTEN U ra3oB.



Hasnenne. CriocoObl yMEHBIICHHS U YBETTUUEHUS AaBieHus. JlaBneHue rasa.
3aBUCMMOCTh JaBJieHUs Tra3a OT oOBb&éMa, Temmeparypbl. Ilepemada naBieHus
TBEPIABIMHU TEJNAMHM, KUJIKOCTAMH U razamu. 3akoH Ilackans. [lneBmaTtuueckue
MalIuHbl. 3aBUCUMOCTh JABJICHUS KUAKOCTH OT IIIyOMHBL. ['HMIpocTaTuyeckuii
napajokc. Coobmaromuecs: cocybl. [ MapaBinyeckue MeXaHu3Mbl.

Atmocdepa 3emun U atmocdepHoe aasieHue. [IpuyuHBI CylIecTBOBaHUS
Bo3nymrHONW oOonouku 3emumn. Omnwit Toppuuennu. U3mepenne aTtMochepHOTo
JaBJICHUS. 3aBUCUMOCTb aTMOC(HEPHOT0 JaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus: aTMOCHEpPHOTO JIaBJICHUS.

JleficTBUE XKUAKOCTH UM ra3a Ha MOrpyXEHHOE B HUX TeJo. BelTankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomiaBanue.

Jlemoncmpayuu.

A A
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3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIIEPATYPHL.

[lepenaya maBiieHUS )KUJIKOCTHIO U TA30M.

Coobmiaromyecst COCyabl.

['mppaBnuyeckuii mpecc.

[IposiBnenue neicTBrs aTMOC(EPHOTO AABICHHUS.

3aBUCUMOCTh BBITAIKHBAIOIIEH CHUJIBI OT 00BhEMA MOTPYKEHHON YacTH
T€Ja U MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BEITCCHEHHOM KHUIKOCTH.
YcnoBue iaBaHus TEJI: IUIABAHWUE WJIA MOTPY>KEHHUE TEJ B 3aBUCUMOCTH
OT COOTHOIICHHS TNIOTHOCTEH Tesa U KUIKOCTH.

Jlabopamopnuie padbomot u onvimul.

1.

HccnenoBanue 3aBUCUMOCTH Beca TeJa B BOAE OT 00bEMa NOrpy>KEHHOM B
KUJIKOCTb YaCTH TeJa.

OnpeneneHue  BBITAJKUBAIOIIEW  CUJIBI, JEWUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B )KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEH CHJIbI, IEVCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl TeJa.

OnbIThl, JIEMOHCTPUPYIOIIWE 3aBUCHUMOCTh BBITAIKWBAIOLICH  CHUJIBI,
NEUCTBYIOIIEH Ha TeI0 B JKUAKOCTH, OT OOBEMa TOTPYKEHHON B
KUJIKOCTh YaCTH TE€Ja U OT MJIOTHOCTHU KUJAKOCTH.

KoncrpyupoBanue apeomerpa wWiIM KOHCTPYUPOBAHHE JIOAKH U
OIIpELICJICHUE €€ TPY30NI0ABEMHOCTH.

Pa3znes 5. PaboTa 1 MOIIIHOCTH. DHEPIrusl.

Mexanudeckas padota. MoOIHOCTb.

IIpocTeie MexaHM3MBI: pbI4ar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [I[puMeHeHne mpaBuiia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaBuio» MexaHuku. KIIJI mnpocteix wmexanusmoB. IIpocTsie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexannueckass dSHeprusa. KuHernueckas W NOTEHIMANIbHAs DJHEPIUS.
[IpeBpalieHre 0THOrO BUAa MEXAHUYECKOW S3HEPTUU B APYTOi. 3aKOH COXPaHEHUS
DHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpuMepbl NPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomot u onvimot.

1. Omnpenenenne pabOThl CUIIBI TPEHUSI TP PABHOMEPHOM JIBUJKEHUU Teja

10 TOPU30HTAJIBHON TIOBEPXHOCTH.
2. HccnenoBanue yclOBUM paBHOBECHS pblyara.
3. Uzmepenue KIIJl HaKTOHHON IIOCKOCTH.

4. M3ydeHue 3aKOHA COXpPaHEHUs MEXaHUYECKON YHEPTUH.
8 KJIACC

Pa3nes 6. TensioBble siBJIeHMA.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKOW TEOPUU CTPOEHUS
BemecTsa. Macca M pasmepsl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAOIINE
OCHOBHBIE I10JIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mogenu TBEPAOro, JKHUAKOTO U Ta3000pa3HOro0 COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJOKEHUN MOJIEKYISIPHO--KUHETUYECKOW TEOPHHU.
CMaurBaHMe U KanWUIIpHBIE sBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3p TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBHKEHUS
yacTull. BHyTpeHHsisi 3Heprus. CnocoObl W3MEHEHUSI BHYTPEHHEW HSHEpruu:
TeIrIonepeaaya U COBEpLICHUE paboTHI. Bunsl TEIUIONEPENAYHN:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3IyYEHHUE.

KonuyectBo TemioTel. YaenabHas TEMJIOEMKOCTh BEIIECTBA. TeMIo00MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAJUIMYECKMX BEIIECTB. YJENbHAs TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kumenue. YnuenbHas Tersota
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(hepHOro
JTaBJICHUS.

BnaxHocTts Bo3nyxa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJI0Ta CrOPAHUSL.

[Tpunuunel padotel TemnoBeix nasurareneil KIIJ rtemmoBoro asuratens.
TeruioBple IBUTATENN U 3aLIATA OKPYKAOLIEH CPEIBI.

3aKOH COXPAaHEHHMsI U ITPEBPAILCHHS SJHEPTUH B TEIIOBBIX MPOLIECCAX.

Jemoncmpauyuu.

1. HaGmonenne 6poyHOBCKOTO ABMXKECHUS.
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10.
11.
12.
13.

Hab6mronenue nuddysun.

HaOnroenue siBeHr CMaunBaHUS U KaTWJUISIPHBIX SIBICHUIA.
HabrofgeHue TemioBoro pacuimpeHus Tell.

N3meHenue naBieHus ra3a NpU U3MEHEHWU 00bEMAa W HarpeBaHUU WIH
OXJIaXKJICHUH.

[IpaBuna n3MepeHus: TeMIeparTypsl.

Buae! rennonepenayn.

OxJaxieHue Mpy COBEPILICHUN PAOOTHI.

HarpeBanue npu coBepiieHH pabOThl BHEIITHUMU CHIIAMH.
CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BELIECTB.
HaOmnronenue kumnenus.

HaOnroienre nocTosHCTBA TEMIIEPATYPHI MPH TIIABJICHUH.
Mojenu TeNJIOBBIX ABUTATEIICH.

Jlabopamopnuie pabomot u onvimeul.

1.
2.
3.

10.
11.
12.
13.

OneITHl IO OOHAPYKEHUIO JCHCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSHKCHUSI.
ONBITHI 11O BHIPAIIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIM WJIM caxapa.
OnbITel MO HAOTIOJEHUIO TEIUIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPABIX TEII.

Omnpenenenue AaBieHNs BO3Ayxa B OAJUIOHE IIIPHIIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JAaBJIEHUS BO3AyXa OT €ro
00bEMa 1 HArPEBAHUS WIIH OXJIAXKICHUSI.

[TpoBepka runoTe3bl TMHEHHONW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPhI.

HaGnronenue wu3MeHeHUsT BHYTpPEHHEW OHEpPruM Tella B pPe3yJibTare
TEeTIonepeaun U padoThl BHEITHUX CHUJT.

UccnenoBanue siBiIeHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOIHON U
ropsityei BOJIBI.

OmnpeneneHue  KOJMYECTBAa  TEIUIOTHI, IOJYYEHHOrO BOAOM  IpH
TEIJI000MEHE C HArpeThIM METAJUNIMYECKUM ITUITUHIPOM.

OmnpeneneHue yielbHON TEIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca HCapeHusl.

Ornpenenenne OTHOCUTENIBHON BIAKHOCTH BO3AYXa.

OmnpeneneHue yaelnbHONW TEIUIOTHI ILUIABJICHUS JIbJA.

Pa3znes 7. DnekTpuyeckne U MATHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JIEKTPUYECKHUX 3apsA/ioB. B3ammojelcTBue
3apspKeHHBbIX  Ten. 3akoH KyioHa (3aBUCMMOCTh  CWJIBI  B3aMMOJICHCTBHUS
3apsKEHHBIX TEJT OT BEJTUMYMHBI 3aPs/I0B U PACCTOSHUS MEXTY TEIaMU).

Onektpuueckoe nojse. Hanpsox€HHOCTh syekTpudeckoro mnons. [IpuHioun
CYIEPIIO3ULINU JIEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsaoB. DJIEMEHTApHBbIA 3JEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM M JUAIEKTPUKU. 3aKOH  COXPaHEHHUS
IIEKTPUYECKOTO 3apsija.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAaHUSA JIIEKTPUYECKOIO TOKA.
VICTOYHUKH TOCTOSIHHOTO TOKa. JIeHCTBUS AIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuia Toka.  DJNEKTPUYECKOE  HAaNpsDKEHHE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEIBHOE CONPOTUBIIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu.  [lociemoBarenpHOE M MApajuIeNIbBHOE  COCIMHEHME
IIPOBOJTHUKOB.

PaGota ® MOIIHOCTH dJEKTpUUYECKOTO TOKa. 3akoH Jxoyns—JIeHua.
DneKTpudecKre Uenu U MoTpeOUTenu 3MEeKTpUIecKor 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHE.

IlocTostHHBIE ~ MarHuThl.  B3auMonmelcTBME  NMOCTOSHHBIX ~ MAarHMTOB.
MaruauTHoe nosie. MarauTHOe 1noJie 3eMJIM M €ro 3Ha4€HHE JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrena. MarauTHoe MOJIe  DJIEKTPUYECKOro Toka. [Ipumenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBHE MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DNEKTPOJBUIaTENb IOCTOSSHHOTO TOKA. VICHONB30BaHME AIIEKTPOJBUTATENIECH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABneHue >neKTpoMarHuTHOW UHAYKIUU. [IpaBuio Jlenna.
DIJIEKTPOreHEPaTOP. CnocoOb1 MTOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIISIEMbIX HCTOYHUKAX SHEPTHUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poJia 3JIEKTPUYECKHX 3apsAI0B U B3aUMOJECHCTBUE 3aPSKEHHBIX TEN.
Y CTpoRCTBO M AENUCTBHE HIIEKTPOCKONA.
DIIEKTPOCTATUYECKAS] MHAYKIHS.
3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsI0B.
[IpOBOJHHUKH U JUDJICKTPUKH.
MoaenupoBaHue CHIIOBBIX JIMHUM JEKTPUIECKOTO TTOJIS.
M cTOYHMKY IOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUUECKOTO TOKA.

. DNEKTPUYECKUI TOK B KUJKOCTH.

. ['a30BbIM pa3zps.

. I3MepeHne cuibl TOKa aMIEPMETPOM.
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. I3MepeHnune 3JIeKTpUIECKOro HAPSIKEHUSI BOJIbTMETPOM.
. Peocrar u marazuH COnpOTUBIICHUM.
. BzanMoeiicTBrEe TOCTOSHHBIX MAarHUTOB.
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. MOI[CJ'H/IpOBaHI/Ie HCBO3MOKXHOCTHU pa3ACIICHHUA ITOJIFOCOB MAarH1Ta.



17.
18.
19.
20.
21.
22.
23.
24,

25.

MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MArHUTOB.

OmneiT Dpcrena.

MarsnuTtHoe 1oJjie Toka. IJEeKTPOMAarHur.

JleficTBME MarHUTHOTO TOJISI HA IPOBOTHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUH.

OmnbiThl Dapajes.

3aBUCUMOCTh HAMpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHHSI.

DNeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamophuie padbomot u onvimui.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel 10 HAOMIOAEHUIO JJEKTPHU3ALMM TeJl MHIAYKUUEH U 1pu
CONIPUKOCHOBEHUH.

HccnenoBanne IOEUCTBUSA JJIEKTPUYECKOTO IO HA IPOBOAHUKU U
IUDJIEKTPUKHU.

C6opka u npoBepka padbOThI ANEKTPUIECKON LIEMHU MOCTOSIHHOTO TOKA.
W3mepeHne n peryampoBaHne CHIIBI TOKA.

M3mepeHne U peryaupoBaHue HaIIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO YEPE3 PEZUCTOP, OT
CONIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTD AIIEKTPUYECKOTO
CONIPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAHM IIONEPEYHOIO
CEYEeHUs U MaTepuana.

IIpoBepka mnpaBuia CIOXKEHUS HANPSHKEHUNM NPH  OCIEAOBATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna JUisi CWJIBI TOKA NPU IAPAJUIEIBHOM COEAMHEHUH
PE3UCTOPOB.

Onpenenenue padOThI ANEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PEIUCTOP.
OnpeneneHue MOIIHOCTU DJIEKTPUYECKOTO TOKA, BBIAECISEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, HUAYLIETO 4YEpE3 JIAMIIOUYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBaHre MArHUTHOTO B3aMMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.
N3yyeHne MarHMTHOrO IOJdS IOCTOSSHHBIX ~ MAarHUTOB IpU  MX
00bETMHEHUU U Pa3JICJICHUH.

HccenenoBanue AeiCTBUSA DIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPENKY.



17. ONBITBL, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTb CHJIBI  B3aUMOJICUCTBUS
KaTyIIKd C TOKOM M MAarHuTa OT CHWJIbI TOKa W HaIpaBJICHUS TOKa B
KaTyIIKe.

18. MI3yueHue neicTBUS MarHUTHOTO I10JIs1 HA IPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3ydeHHE padOThI JIEKTPOABUTATEIIS.

20. M3mepenue KII/I anexTpoaBuraTeIbHON yCTAHOBKH.

21. OnBITBI TIO  MCCJIEIOBAHUIO SIBJIEHUS SJIEKTPOMAarHUTHOW HWHAYKLIMH:
UCCJICIOBAHNE W3MEHECHHUI 3HAYEHUS W HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3nes 8. Mexanu4eckue siBJIeHHS.

Mexannueckoe JBHKeHHE. MarepuanbHas Touka. (Cucrema otrcuéra.
OTHOCHUTEIIBHOCTE MEXAHUYECKOr0 [JBWKEHHs. PaBHOMEpHOE IpSMOIMHENHOE
nerkeHue. HepaBHomepHoe npsiMonuHenHoe aBHkeHUE. CpenHsss U MIHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMOiMHEHOE nBMkeHue. (CBoOoaHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE ABMXKEeHHE MO OKpykHOCTH. [lepmon m yacrtora oGpaieHus.
JIuneitHas u yrinoBasi CKOpocTd. LIeHTpoCTpeMHUTERHOE YCKOPEHUE.

IlepBsii 3axoH HetoToHa. Bropoi 3akoH Hetorona. Tpernii 3akon HeroToHa.
[IpyHLIMN CYTIEpIIO3ULUU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuja TPEHUS! CKOJIbXKEHUS, CUila
TPEHUs IIOKOs, IPyTUE BUbI TPEHMUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne ruianetr BOKpyr Comuma. IlepBasg xocMuueckas CKOPOCT.
HeBecoMmocTh U nieperpys3ku.

PaBHOBecue matepuanbHON TOukH. AOCOMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIVIEHHON OChIO BpanieHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. M3Menenne mmiynbsca. IMmyabc cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTUBHOE ABUKEHHE.

Mexanuueckass pabota W MoIIHOCTh. PaboTa cun TsbkecTd, YHpYrocTH,
TpeHusi. CBsA3b 3HEpruM U padoThl. [loTeHManbHas SHEPrus Tela, MOJHATOrO Hajl
MMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbpHas SHeprus CxaTou npyxuHbl. Knunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmioneHne MeXaHMYECKOTO JIBYKEHUS Tela OTHOCUTENIBHO Pa3HbIX Tel

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

CpaBHeHHE IyTEN U TPAEKTOPUHM JIBHKEHHSI OJTHOIO U TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKEHUS.
HccenenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JBHKECHMUS.

Habiroienue 1BUKeHUs Teia Mo OKPY>KHOCTH.

HabmroieHue MexaHn4eCKUX SIBJICHUM, TPOUCXOASIINX B CHCTEME OTCUETA
«Tenexxxka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM JBHKCHHHU
OTHOCHUTENFHO KabuHeTa (GU3HKH.

3aBUCUMOCTb YCKOPEHUS TeJa OT MAacchl Tejla W JEHCTBYIOLIEH Ha HEro
CHJIBL.

Habtoienue paBeHCTBa CUII IPU B3aUMOJEHCTBUM TE.

M3meHenne Beca Tena Ipu YCKOPEHHOM IBUKEHHUH.

[lepemaya uMIrynbca Ipu B3auMOAEHCTBUM TEIL.

[TpeoOpa3oBanus SHEPTUM MTPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHE UMITyJIbCA ITPU HEYTIPYTOM B3aUMOJICHCTBHM.

CoxpaHeHHe UMITyJIbca MPU aOCOIIOTHO YIIPYTrOM B3aUMOJEHCTBUU.
HabGnronenue peakTMBHOTO JIBH>KEHHS.

CoxpaHeHHre MEXaHUYECKOM 3HEPTruu Npy CBOOOTHOM IaICHUH.
CoxpaHeHne MEXaHUYECKOM SHEPTUH IIPU IBUKEHUHN TEJIA MO IEMCTBUEM
IPYXUHBI.

Jlabopamopnuie padbomot u onvimul.

1.

KoncTpynpoBanne TpakTa Ijisi pa3roHa W JalbHEUMIIEr0o paBHOMEPHOTO
JBIKECHUS IAPUKA UITU TEJIEHKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJBKEHUS Opycka WM JBHXKCHUS
[IapyKa Mo HaKJIOHHOM IIJIOCKOCTH.

Ornpenenenue yYCKOpEeHHsl Tella MPU PABHOYCKOPEHHOM JBHKCHUU 10
HAKJIOHHOM IIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IMyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JIBIDKCHUH 0€3 HayaJbHON CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TIPH PABHOYCKOPEHHOM JBIIKEHUU O3
HAYaJbHOMW CKOPOCTH IYTH OTHOCSTCS KakK pPsjJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUST OT CHJIBI
HOPMAaJILHOTO JIABJICHHUSI.

Omnpenencaue ko3P puImeHTa TPSHUS CKOIbKEHHUS.

Omnpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUS] MPU PABHOMEPHOM JIBIDKCHUHU Teja
10 TOPU3OHTAIBHOM MOBEPXHOCTH.



10. Ompenenienne  pabOTHl  CHUJIBI  YIIPYTOCTH TMPU  TMOABEME Tpy3a ¢
UCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJABHUKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXPAHEHUS YPHEPTUH.

Pa3znen 9. MexaHn4yeckne KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe npmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOaHUI: TEpUOI,
4acToTa, aMIUIMTYy1a. MateMaTu4eckuil U MpyKUHHBIN MasTHUKU. [IpeBpanieHue
SHEPIUM MPU KOJIeOATEIHBHOM IBUKEHUU.

3aryxatomue — kosneOaHus.  BpiHyxaeHHble — KosieOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJH. [IpomosibHblE U
MONIEpEYHbIE€ BOJHBI. [[TMHA BOJHBI MU CKOPOCTh €€ pacnpoCTpaHEHHS.
MexaHnuecKkue BOJIHBI B TBEPJIOM TENE, CEICMUYECKUE BOIHBI.

3ByK. I'poMKOCTh 3Byka M BbicOTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenue kojie0aHMil Te MO AEHCTBUEM CHIIBI TSOKECTH U CHIIBI
YIPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HabGnronenue BoIHY X A€HHBIX KOJI€OaHU U pe30HaHca.

PacnipocTpanenue mpo10JIbHBIX U MTONEPEUHBIX BOJH (Ha MOJIEIIN).

Hab6nronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopnuie pabomot u onvimel.

1. OmpenenieHHe YacTOThl M TMEpUoJa KoJieOaHWM MaTeMaTU4eCcKoro
MasTHHUKA.
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2. OmnpeneneHue 4acTOThl U EpHOJa KOJICOaHUH PYKMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH MEpUOJIa KOJICOAHUN TOJBEUICHHOIO K HUTH
rpy3a OT IJMHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH MEPHOJIa KOJICOAHUHN MPYKUHHOTO MAasITHUKA
OT Macchl rpysa.
5. IlpoBepka HE3aBUCUMOCTHU MepHoJia KoJeOaHUN Tpy3a, MOJBEHIEHHOTO K
HUTH, OT MaCCHI Tpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTb Tepuoja  KoJieOaHU
NPYXUHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPY>KUHBI.
7. U3mepenue yckopeHust CBOOOJHOTO MaCHHUS.
Pa3nes 10. DiiekTpoMarHuTHoOE MoJie U 3J1eKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE  TOJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiCTBa
ANEKTPOMAarHuTHBIX BOJH. [llkama »smeKTpoMarHUTHBIX BOJH. Vcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.



OnexkTpomarHuTHas npuponaa csera. CkopocTh cBera. BosmHOBBIE CBOICTBa
CBETA.

Jlemoncmpayuu.

1. CBOWCTBa 3JIEGKTPOMarHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomot u onvimul.

1. M3ydeHne CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOWMIBHOTO

tenedoHa.

Pa3znen 11. CBeToBbBI€E SIBJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmosmHeiHoe
pacnpoctpanenue ceeta. 3atMenust ConHua u JIynel. Otpaxkenne cera. [lnockoe
3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

IIpenomnenue cBera. 3akoH mnpesnoMiieHHs cBerta. [losHOe BHyTpeHHEe
OTpaXeHHe cBeTa. [VICMonp30BaHME TIOJHOTO BHYTPEHHETO OTPAKCHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom mywedt B smnH3e. OnTuueckas cuctema (Qoroarrmnapara,
MHKpPOCKONIa M Tejeckoma. [a3 kak onTuyeckas cucrtema. biam3opykocTe u
JAlIbHO30PKOCTh.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hblorona. CrokeHue
CIEKTPAJIbHBIX LBETOB. /ucnepcus cBera.

Hemoncmpauuu.

[IpssmMonuHEHOE pacIPOCTPaHEHHUE CBETA.

OTpakeHue cBeTa.

[Tony4yenune n300pakeHUi B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBera.

OnTuuecKknii CBETOBO/I.

Xop Jiydeil B coOMparoien JTuH3e.

XoJ Jiy4er B pacCEerBArOIIECH JIUH3E.

[Tomryuenue n300paskeHUi C MOMOIIBIO JIUH3.

[Tpuntun neiicTBus goToarmapara, MUKPOCKOTA W TEJIECKOTA.
10. Mopenp ria3sa.

11. Paznoxenue 6eoro cBeTa B CEKTP.

12. [Tomy4yenue 6emoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.
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Jlabopamopnwie padbomut u onvimul.

1. UccrnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHHUS CBETOBOTO Jiyda OT yIJia
naJieHus.

2. M3yueHue xapakTepUCTUK U300paKE€HUs IPEIMETA B IJIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCUMOCTHU yTiia MPEIOMIIEHUs CBETOBOTO JIyya OT yria
MaJICHHs Ha TPAHUIIE «BO3yX—CTEKIION.



4. Tlonmydyenue n300paxeHH ¢ TOMOIIbIO COOMPAIOIIEH TUH3BI.
Omnpenenenre (HOKYCHOTO PAacCTOSHUS W ONITHYECKOW CHIIBI COOMparoIen
JIUH3BI.

6. OmbITHI MO Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

OnbITEl IO BOCHPUSITUIO I[BETA MPEAMETOB MPU MX HAOIIOJECHUU 4Yepe3
[[BETOBbIE (PUIIBTPHI.

Pa3nen 12. KBanToBbIe IBJICHUA.

Omnswitel Pezepdopaa u mmanetapHas moaens atoma. Monens atoma bopa.
Hcnyckanue u normoiieHue cBeta aroMmoM. KBanTel. JIuneiiuaToie CieKTphI.

PamnoaktuBHOCTh. Anb(a-, 6eTa- U ramMma-u3nydeHusi. CTpoeHrue aTOMHOTO
anpa. HykionHas Mopens aromMHoro sapa. HM3oromsl. PagumoakThBHBIE
npeBpaitenus. [lepron nmonypacmnana aTOMHBIX SEP.

SAnepHbie peakuu. 3aKOHBI COXPAHEHHUs 3apsS0BOTO M MAacCOBOTO YMCEI.
OHeprusi CBs3M aTOMHBIX saep. CBsA3p Macchl W SHEpruM. Peakuwu cUHTE3a U
nenenusd saep. crounuku sHeprun ConHua U 3BE3.

Anepnas sHepreTrka. JeMCTBUS paguOaKTHBHBIX HW3JIYYEHUU Ha IKUBbBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IIY4YEHUS U MOTJIOIEHHUS.

2. CHexTpsl pa3IMuHbIX ra30B.

3. CnekTp BOgopoa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIONTUX U3ITYyUCHUH.

6. Perucrpanus uzinydeHus NpUPOIHBIX MUHEPAIOB U TPOILYKTOB.

Jlabopamopnuie padbomot u onvimul.

1. HaOnrogeHue CIIONIHBIX U JIMHEHYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3ZHOMY

nytu (1o ¢otorpadusim).

3. M3Mmepenue pagnoakTuBHOTO (PoOHA.

IHoBTOpPUTEIBLHO-0000 1A IINH MOTYJIb.

[ToBTOpHTENTHEHO--0000MIAIOIINN MOYJTH TIPEAHA3HAYEH JJISI CHCTEMaTH3allun
U 0000ImeHHus TPEAMETHOTO  COACpXKAaHWSA W OMNbITa  JEATeIbHOCTH,
NPUOOPETEHHOTO MPU M3YUYECHHH BCEro Kypca (U3UKH, a TAKKe JIJIsl TOATOTOBKH K
OCHOBHOMY TOCYJIapCTBEHHOMY »JK3aMeHy T0 (Qusuke mis oOydarommxcs,
BBIOpABIIMX ATOT YUEOHBIH MPEAMET.

[Ipu “3ydeHUU JAHHOTO MOMYJSl PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUJIbI
JeSATEeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTIeUnBACTCS JOCTHKEHUE MPEAMETHBIX U
METalpeMETHBIX  MUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (popmupyercs
€CTECTBEHHOHAY4YHas I'PaMOTHOCTb: OCBOCHHE HAyUYHBIX METOJIOB MCCIIEOBaHUS



SBICHUN TPHUPOABI U TEXHUKH, OBJAJCHUE YMEHHUSIMH OOBACHATH (PU3NUYECKHUE
SBJICHUS, NPUMEHSA [OJIyYCHHBIE 3HAHUWsA, pellarh 3a4a4d, B TOM YUCIIE
Ka4ECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHUIMIIMATBEHO AEATEIBHOCTHBIA XapaKkTep JaHHOTO pa3lielia pealu3yeTcs
32 CY€T TOro, 4YTo OOydYarlIWecs BBINOJIHSIIOT 3aJlaHus, B KOTOPBIX UM
IIpeIaraeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAaHWW paclo3HaBaThb W HAYYHO OOBSACHATH
duznyeckue IBJICHUS B OKPYXKAIOUICH MPUPOIE U TTOBCETHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBaHUS (PU3UYECKUX SIBJICHUI, B TOM
Yy ciie JU1s IPOBEPKHU TUIIOTES U ITOIYyUYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4yHbIE OCHOBBI HamOOJIEe BAXKHBIX JOCTUKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTHIECKOTO UCIOJIB30BAHNS PA3JINYHBIX HCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILCHHS U COXPAHECHHS BCEX M3BECTHBIX BHJIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yuenue (u3mku Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHMs HAMpaBiICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare n3yuenus UMK Ha YPOBHE OCHOBHOT'O OOIIIETO 00pa3oBaHUs

y oOyuaromierocs OyayT cOopMUpOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) IaTPpUOTHYECKOTO BOCTIMTAHMS:

— NPOSIBJIICHHE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHMIO POCCHUICKOMN
(pu3HUECKON HAyKU;

— [IEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rPa’KIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

— FOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBIX
M OTHYECKUX Tpo0JieM, CBS3aHHBIX C MPAKTHYECKUM IPUMEHEHHEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHUE BAKHOCTU MOPAIBHO--3TUYECKHX MPUHUUIIOB B JEATEIBHOCTH
YYEHOI0;

3) 3cTeTHYECKOr0 BOCIIUTAHUS:

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMA:

— OCO3HaHUE ULEHHOCTH (HU3MYECKOM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMH, BAKHEMIIEH COCTABIIIOLIEH
KYJbTYDBHI;

— pa3BUTHE HAY4YHOW JIOOO3HATEIBLHOCTH, HMHTEpPECa K HCCIEeI0BATENbCKOU
NEeSATENBHOCTH;

5) ¢opvmupoBaHus  KYJbTYphl  3I0POBbSi H  IMOIMOHAJIBLHOTO
0J1aronoJIy4us:

— OCO3HaHHME IIeHHOCTH Oe3omacHOoro o0pasza >XH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU TpaBui OE€30MacCHOrO TMOBEACHUS Ha
TpaHCHOPTE, Ha JOpOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OpYJAOBAHHEM B
JOMAIIIHUX YCIOBUSX;

— c(hOpMUPOBAHHOCTh HaBbIKa pe(JIEKCUHU, MPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y IPyroro 4eJIoBeKa;

6) TPy/10BOIr0 BOCIIUTAHUSI:

— AKTHBHOE Yy4YacTHE€ B PEIICHUM IMPAKTHYECKUX 3a4ad (B paMKax CEMBH,
o0Opa30BaTeNbHON OpraHu3aluu, ropoaa, Kpas) TEXHOJIOTMYECKOH U



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMMUX B TOM 4YHCIEC U (PUINIECKUX
3HaHUM;

e — HHTEpEC K MPaKTUYECKOMY U3yUEHHUIO MPodeccuid, CBSI3aHHBIX ¢ (PU3UKOMH;

e 7)3K0JOTNYECKOT0 BOCIIUTAHUSA:

e — OpHUEHTAIMS HA MpPUMEHEHUE (U3MYECKUX 3HAHWM I pelieHus 3aaad B
00JIacTH OKpy>Kalolllel Cpejbl, IJIaHUPOBAHUS TOCTYNKOB W OIEHKH HUX
BO3MOYKHBIX IMMOCJICICTBUAN 111 OKPYKAIOIIEH CPEbI;

e — OCO3HaHHME TJIOOAIBHOIO XapakTepa SKOJOTMYECKUX MpoOJeM U MyTed HX
pelieHus;

e 8) amamTramyu K M3MEHSIOIIUMCH YCJIOBHSM CONHAJLHOH M MPHPOIXHOI
cpeasbl:

e — TMOTPEOHOCTh BO B3aUMOJACHCTBUM TIPU BBINOJHEHUM HCCICAOBAHUNA U
MPOEKTOB (PU3NYECKON HAIMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHHE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPAKTHYECKYIO
NEATEIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCIE POPMYIUPOBATH
WJICU, TIOHSTHUSI, TUIIOTE3bI O (PU3NUYECKUX OOBEKTaX U SIBICHUAX;

e — Oco3HaHHe JAePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00y1acTH
busuKy;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHS B MNPUOOPETEHUH HOBBIX (HUINUECKUX
3HAHUI;

e — CTpEMJICHUE aHAM3UPOBATh U BBISIBJIATH B3AMMOCBSI3H MPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE€ C UCMOJIb30BaHUEM (DU3NUYECKUX 3HAHUI;

e — OIIEHKAa CBOMX JICUCTBUM C YYETOM BIMSHUS Ha OKPYXKAIOLIYK Cpeny,
BO3MOKHBIX TJ100aJIbHBIX TTOCJIEICTBUH.

METAINIPEAMETHBIE PE3YJ/IbTATDBI

B pesynbraTte ocBoeHWs TporpaMMbl 1m0 (U3MKE HAa YPOBHE OCHOBHOTO
oO1iero o0pa3oBanus y oOydaromnierocsi OyayT copMUpOBaHEI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE TI03HABATEIbHBIC YHUBEPCAIbHBIC yUdeOHbIC ACHCTBYS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  yd4cOHBIC  JCHCTBHUS,  PETyJATHBHBIC
YHHBEpCAIbHbIC yUeOHBIC JICHCTBUS.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE JIeliCTBUS

Ba3oBble JJornueckue 1ecCTBUSA:



BBISIBIIAITH W XapaKTEpU30BaTh CYIIECTBEHHBIE TMPU3HAKA OOBEKTOB
(ssBNIEHUN);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKALUN, OCHOBAHUS IS
000O0IICHHS U CPaBHEHHUS;

BBISBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PaCCMaTPUBACMBIX (aKTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSM;
BBISBJISITh NPUYMHHO--CJICICTBEHHBIC CBSI3M MPU H3yUYEHUH (U3NUCCKUX
SIBJICHUIA W TIPOIIECCOB, JIETIaTh BHIBOJIBI C MUCIOJIB30BAHUEM JEAYKTHBHBIX
Y WHIYKTUBHBIX YMO3AKIIFOUCHHM, BBIIBUTATh THIIOTE3BI O B3aMMOCBSI3IX
(GU3HYECKUX BEITUYHH;

CaMOCTOATENILHO BBIOMpATh Croco0 pemeHus ydeOHoW (u3nyeckomn
3a7aun (CpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHHUs, BHIOOp Hamboee
MOJIXOJISIIIIETO ¢ y4ETOM CaMOCTOSITEIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare/bCcKue JelHCTBHA.

MCITI0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATEILCKUII HHCTPYMEHT MO3HAHUS;
MPOBOJUTH MO CAMOCTOSITENBHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJIbIIOE HCCIEN0BaHNUE (PUIUUECKOTO
SIBJICHUS,

OLICHMBAaTh HAa NPUMEHHUMOCTb UM JOCTOBEPHOCTh HH(pOpMalHio,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOMIOAEHUS, OTbITA, UCCIICIOBAHUS;

NPOTHO3UPOBATh BO3MOXKHOE  JasibHeWIIee pa3BUTHE  (DUIUYECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANOJI0KEHUS 00 X PAa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSATh Pa3INIHBIC METObI, HHCTPYMEHTBI U 3alPOCHI TIPH TOUCKE U
orOope uHbOPMAIMK WIH JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOMH
dbuznyeckoit 3a1a4u;

aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUIOB U (OPM TMIPEACTABICHHUS;

CaMOCTOSATENIbHO  BBIOMpATh ONTHMAJBHYIO (OpMYy  TpeacTaBICHUS
uHQOpMaAIMU W WUTFOCTPUPOBATH pelIaeMble 3aJla4d  HECJIOKHBIMHU
CXeMaMH, uarpaMmmamMu, HHOU rpauKoi U 1X KOMOWHAIIASIMH.

KoMMyHHMKaTHBHBIE YHHBeEpCaIbHbIe y4eOHbIC 1eiiCTBUS:

B X0 OOCYXKIEeHUsi y4eOHOro Marepuana, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX AaeMOM TEMBI U
BBICKA3bIBaTh WJEU, HAIlCICHHbIE Ha pEIICHUE 3aJaud U TOJJepKaHHhe
OJ1aroKesIaTeIbHOCTH OOIIEHHS;



COMOCTABIISATh CBOM CYXKIEHUS C CYKIEHUSMH JPYTUX YYACTHUKOB
Jasora, OOHapy>KMBaTh pa3jiNyune U CXOJCTBO MO3ULINN;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEICTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3NYECKOTO OIIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh M  HUCIOJb30BaTh  NPEUMYLIECTBA  KOMaHIHOM 17}
WHAMBUAYAIbHON pabOThl MpU PEIICHHH KOHKPETHOW (U3MUYECKOI
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATh JICUCTBUSA
no €€ JOCTH)KEHHUIO: paclpelesiaTh poju, O00CYXIaTh HPOLECCH U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKUX JIIOJEH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUrasi KAUECTBEHHOIO PE3ysbTara 1o
CBOEMY HAIIPaBJICHUI0O M KOOPAMHHUPYS CBOM JACHCTBUSA C JAPYIUMHU
YIEeHAMH KOMaH/bL;

OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/ICUCTBUS.

PeryasiTuBHbIC YHUBeEpPCAJIbHbIE Y4eOHbIE AeHCTBUS

Camoopranusamnus:

BBISIBJIATH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOLIUX
JUTsl perieHust GU3NYecKuX 3HAaHUM;

OPUEHTHPOBATbCA B  PA3JIMYHBIX MOAXOJAX MPUHATHS  pEUICHUHN
(MHIMBUAYaJIbHOE, MPUHATUE PEUIEHUs B TPYIIE, NPUHATHE pelIeHUuN
rpyIIon);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pelleHus (pU3nuecKoi 3a1auu win
IUTaHAa MCCIIEZOBAHUSA C YYETOM MMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NPEIJIaraéMble BAPUAHTHI PEILICHMI;
nenaTh BIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIA HHTE/LJICKT:

JIaBaTh aJICKBATHYIO OLIEHKY CUTYyallU U IIPEeIaraTh IUIaH €€ U3MECHECHUS,
OOBSICHAT, ~ NPUYMHBI  JOCTHKEHHSA  (HEIOCTHIKEHHWS)  pe3yJIbTaToOB
NEATEIIbHOCTH, J1aBaTh OIIEHKY MIPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBHI B JICATEIBLHOCTh (B TOM YHCJIE B XOJ BBITIOJHEHUS
(U3UYECKOTO  HCCIICIOBAHUS WM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHUBIIUXCS CUTYyalllii, yCTAaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YyJIbTATa LIEJIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYyroro 4ejioBeKa B XOJIe Copa WU JTUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTUBbBI, HAMEPEHHUS U JIOTUKY APYroro;



pU3HaBaTh CBOE MPABO Ha OIMIMOKY MPU peHIeHUH (PU3NUECKUX 3a/1a4 UIH
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xon1y oOyuenus B 7 kijiacce npeaIMeTHbIE pe3yJbTaThl HA 6a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TOHSATHS:  (U3MUECKME M  XUMUYECKHUE  SIBJICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJEIb, TMIOTE3a, €IUHUIBI (PU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHMS BeliecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE JBUXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJIMHEIHOE), TPACKTOPHs, PaBHOJCHCTBYIOIIAS
cwia,  gedopmarus  (ympyras, — IUIacTHYECKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBiIeHUs (Auddy3us, TEIIOBOE ABUKECHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKEHUE, HEPAaBHOMEPHOE  JBIXKCHHUE,  HWHEpIus,
B3aUMOJICMCTBUE TEJI, PABHOBECUE TBEPABIX TEJI C 3AKPEIJIEHHOW OCHIO
BpalleHus, Iepejavya JaBieHUS TBEPABIMU TellaMU, >KHIKOCTSIMH U
razamyd, arMocepHoe JlaBlieHHWEe, IUIaBaHWE TeJ, MpPEeBpalleHUs
MEXaHUYECKON SHEPruu) MO ONMHMCAHUI0 WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE M3YUYCHHBIX (DU3UYECKUX  SIBICHUM B
OKPYXaIollleM MHpEe, B TOM 4HCIe (PU3NYECKUe SIBICHHUS B MPHUPOJIE:
MPUMEPHI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMA B KHUBOW M HEKHUBOU
npupoje, ACHCTBUE CHUIBI TPECHHS B TPUPOJEC MW TEXHUKE, BIUSHUC
aTMoc(EepHOro AaBJEHUsI HA KUBOW OpraHu3M, IJIaBaHUE PbIO, phlyarv B
TeJIe YeJOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUIA;
OMHCHIBATh U3YYCHHBIC CBOMCTBA Tel M (PU3UUYECKUE SBJICHUS, UCIIONB3YS
dbuznyeckre BeNUYUHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSHXKECTH, BEC
Tella, Cujla TpEeHUs, JaBiieHUWe (TBEPAOro TeNa, KUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CUJIA, MEXaHW4YecKas paboTa, MOIIHOCTh, TIJICUYO CHJIBI,
MOMEHT CHUJbl, KOI((UIIMEHT TMOJIE3HOTO [JIEUCTBUS MEXaHU3MOB,
KHHETHYCCKass W TOTCHIMANbHAS SHEPrus), MPU ONMUCAHWW TPABUIBHO
TpakTOBaTh  (PU3WYECKUNA  CMBICT  HCIOJIB3YEMBIX  BEJIMYWH,  HX
0o0O3HaueHUs W EAWHUIIBI (PU3UYECKUX BEJIMYMH, HAXOIUTH (OPMYIIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYI0 BEJIUYHHY C JPYTMMHU BEJIUYMHAMU,
CTPOUTH TpapUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;



XapaKTEepPU30BaTh CBOMCTBA TeN, (PU3UYECKHUE SBICHUS U MPOIECCHI,
UCIIOJIb3YsI TIpaBuja CIOXKEHHUs Cuil (BAOJb OAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pblyara (010ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUsS MEXAaHUYECKOU
OHEPruM, NpHU OTOM JaBaTh CJIOBECHYIO (POPMYJIHPOBKY 3aKOHA U
3aIMCBIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATHh (PU3UUECKHUE SIBJICHUS, TPOIIECCHl M CBOMCTBA TEJI, B TOM YHCIIC
M B KOHTEKCTE CHTyalluid NPaKTUKO-OPUEHTUPOBAHHOIO XapAKTEpa:
BBISIBJIAITh MIPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarh pacu€THple 3agadn B 1-2 MEWCTBUS, HCIOJIB3YS 3aKOHBI H
dbopmyIibl, CBA3BIBAIONIME (PU3UMYECKUE BEJIMYMHBI: HAa OCHOBE aHau3a
YCIIOBHS 33/1a4d 3aMHCBIBATh KPATKOE YCIOBHE, MOJICTABIATH (PU3NUECKUE
BENTUYUHBI B (DOPMYINIBI U MPOBOAUTH PACUETHI, HAXOJIUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE /I PeIlIeHUs 3a/]a4, OIECHUBATh PEaTUCTUYHOCTh
MOJTY4YEHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJIEMbl, KOTOPHIE MOXHO PEIIUTh TMPU T[OMOIIU
(bU3MYECKUX METOJIOB, B OITMCAHUU UCCJICIOBAHUS BBIIEIATH MPOBEPSIEMOE
npeanojoxkeHue  (TUMOTE3y),  pa3iuyaTh U VHTEPIPETUPOBATH
MOJIYYCHHBIM pe3yibTaT, HAXOJAUTh OIMMUOKK B XOJE€ OIMbITa, JeNaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOAUTL OMNBITHI MO HAOMIOACHUIO (PUBMYECKUX SBJICHUN WU
buznuecKux CBOMCTB TE: bopMyIpoBaThH MIPOBEPSIEMBbIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO 000PYI0BaHUS,
3aMUCHIBATh X0/ OMbITa U (DOPMYJIHPOBAThH BHIBOIHI,

BBITOJIHATh NPSIMbIE W3MEPEHUSI PACCTOSIHUS, BPEMEHHM, MAacChl Tela,
o0b€Ma, CHUJIBI U TeMIlepaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX M
U(POBBIX TMPUOOPOB, 3AMUCHIBATH IMOKA3aHUS TMPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOJUTH UCCJICIOBAHUE 3aBUCUMOCTH OHON (PU3MUECKON BEJIMUYUHBI OT
JIPYyrol ¢ HCHOJIb30BAHUEM TIPSMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBHXKYIIErocsl Tela OT BPEMEHM [BWKECHHUS TeJa, CHJIbI
TPEHUS CKOIBKEHHS OT Beca TeJla, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHUS TEJ, CHIIBI
YOPYTOCTA OT Y/UIMHEHHS TPYKUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BEMA
IIOrPYKEHHOM YacTU Teja U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT IIyOMHBI, HA KOTOPYIO TIOTPY>KEHO TEJO, YCIOBHMA
TJIaBaHUs TEJl, YCIOBUW paBHOBECHs phluara W OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIIEOBAHUSA, COOMpaTh YCTAHOBKY H
BBINOJHATh WU3MEpPEHUs, Cleays MNPEIJIOKEHHOMY IUIaHy, (DPUKCHUpPOBATh
pe3ysibTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIWYUH B BHUJE
IOpPEUIOKEHHBIX TaONMI U TpauKOB, NENaTh BBIBOJABI IO pe3yJbTaTam
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BETUYUH (TUIOTHOCTh
BEIIECTBA JKUIKOCTM © TBEPAOTO Tela, CHJIAa TPEHUS CKOJIbKEHUS,
JaBJI€HUE  BO3[yXa, BBITAIKMBAKOLIAs  CHJA, JEHCTBYIOIIAs  Ha
HNOTPYKEHHOE B KUAKOCTb TENO, KOIPPHUIMEHT IOJE3HOTO JEHCTBUS
IPOCTBIX MEXaHWU3MOB), CIIeAyd MPEATOKEHHOM WHCTPYKIHMH: TPU
BBITIOJTHEHHH HW3MEpPEHU COOMpaTh AIKCIEPUMEHTAIbHYIO YCTAaHOBKY M
BBIUUCIISATH 3HAYCHNE NICKOMOW BEJIMYMHBI,

CO0JII0/1aTh MPpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU paboTe ¢ J1abopaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JAMHAMOMETp, COOOIIAIOLIMECS COCYIbl, OapomeTp,
phluar, NOJBUKHBIA U HETIOABU)KHBIN OJIOK, HAKJIOHHASI IIJIOCKOCTH;
XapaKkTepu30BaTh MPUHIUMBI JAECWCTBUA HW3YYEHHBIX MpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM Ha HX ONHCAHMUS (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOJA, THJIPaBIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP ), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (PM3MUECKUX SIBJIEHUN U HEOOXOAMMbBIE (PU3UUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpPUMEpPHl  (HAXOAWTh WHMOpPMALMIO O  NPUMEPAX)
IPAKTUYECKOTO HCIOJIb30BaHUA (PU3NUYECKUX 3HAHUM B IOBCEIHEBHOM
KU3HH 711 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbS U  COOIIOIACHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIIEH Cpeie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HHpopMauun B MHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3allPOCOM, HA OCHOBE UMEIOLTNXCS
3HaHUW © TyTEM CPAaBHEHMSI Pa3IMYHBIX MCTOYHHUKOB BBIICIATH
UHPOPMAITNIO, KOTOpas SBISICTCS TPOTHBOPEUYMBOW WM MOXET OBITh
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUYE€OHBIX 3a/laHUl HAYYHO--TIOMYJIIPHYIO
auTepaTypy  (GU3MYECKOTO COAEp)KAHMSA, CIPABOYHbIE  MaTepualbl,
pecypcbl ceti VIHTepHET, BlajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMAIMU U3 OJTHOM 3HAKOBOUM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOILIEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpMAIMK (PU3NIECKOTO COACPNKAHUS, B TOM



YuCjie MyONMWYHO JENaTh KpaTKue COOOIIEHHUS O pe3ysbTarax MpPOSKTOB
WIM Y4EeOHBIX HCCIEIOBAHUM, TPU OTOM TPAMOTHO HCIOIB30BAThH
U3YYCHHBIM TMOHSATUHHBIN anmapaT Kypca (U3UKH, COMPOBOXKIAThH
BBICTYIUIEHUE MTPE3CHTAUEN;

IpU BBIMOJHEHUU Y4YE€OHBIX IMPOEKTOB M MCCIECIOBAHUN pacHpenessiTh
00s3aHHOCTH B TPYyNIlE B COOTBETCTBUU C IOCTaBJIECHHBIMH 3aJauyaMu,
CICAUTh 3a BBINOJHEHHEM IUIaHA JEUCTBUM, aJICKBaTHO OILICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEJIBHOCTh  TPYNIbI,  BBICTPAuUBAThH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoniy oOyuenus B 8 kij1acce npeaMeTHbIE pe3yJibTaTbl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATUS: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE JIBUKECHHE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAININUECKUE U
aMmopdHble TeJla, HACHIICHHBIM M HEHACHIIIEHHBIA TMap, BJIAXKHOCTD
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSSI DJHEPIUsi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUECKUN 3apsl, SJIEKTPUUECKOE MOJIe, MPOBOAHUKH
U JUAJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE MOJIE;
paznuyuath SBJICHUS (TEIJIOBOE pacClIMpEeHHE U CXKaThe, Teruionepenaya,
TEIUIOBOE PaBHOBECUE, CMAYMBAHUE, KAWUISIPHBIE SIBJIICHUS, UCIIAPEHUE,
KOHJICHCAIMsl, TUIaBJICHUE, KpUCTaUM3anus (OTBEpAECBaHUE), KUIICHHE,
Terionepeaaya (TEeTUIONPOBOTHOCTb, KOHBEKIIUS, U3ITyYCHHUE),
AIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsiioB, JEUCTBUS JICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aWMOJICICTBUE MAarHUTOB, JIEHCTBUE
MAarHMTHOTO MOJIsl HA IPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHIYKIIHS)
[0 OIKWCAHUI0 UX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE U3YYEHHBIX (UBUYECKUX  SBJICHUH B
OKpY)KalollleM MHUpE, B TOM 4Yucle (Pu3nueckue SIBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSDKEHUWE U KaNWJUISIPHBIE SIBJICHUS B MOPUPOJIE,
KpUCTaJUIbl B mOpupoae, usnydenue CoyHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, UHESI, CHETa, SJIEKTPUUECKUE
ABJICHUSI B aTMocdepe, JIEKTPUYECTBO KUBBIX OPraHW3MOB, MArHUTHOE
nosie 3emMiH, Jpeid TMONIOCOB, POJIb MAarHUTHOTO TOJSI JIJIsi KU3HHU Ha
3emJie, MOJSPHOE CUSTHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/a4y B
y4eOHYI0, BBIJICISITh CYIECTBEHHBIC CBOMCTBA (MPU3HAKHU) (U3UUECKUX
SIBIICHU;

OMUCHIBATh U3YYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSISI SHEPTHUS, KOJTUIECTBO
TEIUIOTHI, YAEIbHAs TEMJIOEMKOCTh BEIIECTBA, yJIeJbHAS TEeIIOTa



IUTaBJICHUS, yleJbHas TEIUIoTa MNapooOpa3oBaHMs, YyAelbHas TeIyioTa
CTOpaHHs TOIUIMBA, KO3()PUIMEHT TMOJE3HOI0 JEWUCTBUSA TEIUIOBOM
MalluHbl, OTHOCHUTEIBHAS BIIAXXHOCTh BO3JyXa, JJIEKTPUYECKUH 3aps,
CHJIA TOKA, 3JIEKTPUYECKOE HAIpPSDKEHHUE, CONPOTUBIICHUE IIPOBOJHUKA,
YyIEIbHOE  CONPOTUBIEHHE  BEIIECTBA, pabora WU MOIIHOCTh
AIEKTPUYECKOr0 TOKAa), NpPH ONUCAHWK MPaBUJIBHO  TPaKTOBATh
($u3NYECKUN CMBICI HCIIOJIb3YEMbIX BEJIIMYMH, O0O3HAUYEHUS U €IUHUIIBI
(¢u3nyeCKUX BEIMYUH, HAXOAWUTh (OPMYJbI, CBA3BIBAIOILINE JaHHYIO
¢u3NYeCKyI0 BENUYHHY C JAPYTMMHU BEJIUYUHAMH, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEHN (PM3NYECKUX BETUUHH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKUE SBJICHUS M IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJSPHO--KHHETUYECKOW TEOPHUH
CTPOEHHUS BEIIECTBa, MPUHLHUI CYNEPHO3UIUHU TMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma Ui yyacTka IenH, 3aKOH
JIxoyna—JleHna, 3akoH COXpaHEHUs DHEPrUM, IPU OTOM  J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MAaTEMaTH4ECKOe
BBIPAXKEHUE;

OOBACHATh (PU3UYECKHE IPOLECChl U CBOMCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE CUTYallMi NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JTOrMuecKux
IaroB ¢ Omopod Ha 1-2 W3Y4YEHHBIX CBOWCTBAa (PU3UYECKUX SIBICHUH,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pematb pacu€THble 3aqaud B 2—3 JEWCTBUSA, HCIOJIb3YS 3aKOHBI U
(dopMyIibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaln3a
YCJIOBHUSL 3a/1a4M 3alMChIBATh KPATKOE YCIOBHUE, BBIABIIATH HEJOCTATOK
JAHHBIX I PEIIeHMs] 3aJayd, BbIOMpPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOAMMbIE JUIsl €€ pelIeHUs, MPOBOAUTh pacuy€Tbl U CpPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMU JaHHBIMH;
pacro3HaBaTh MPOOJEMbl, KOTOpPbIE MOKHO PpELUIUTh MpPU MOMOUIH
($u3NYECKUX METO/IOB, HCHOJIb3Yysl OMUCAHUE MCCIEIOBAaHUS, BBIICISTH
MIPOBEPSEMOE  MPEIIOJOKEHUE, OLEHUBATh IPABUIBHOCTh IMOPSAKA
MIPOBEIEHHUS UCCIIEIOBAHUS, AENAaTh BEIBOJBI;

OPOBOAUTH OMBITBI 1O HAOMIOACHUIO (PU3WYECKUX SBICHUM WM
$uznyecKuX CBOWCTB TeN (KanWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpU HW3JIYYEHUH OT I[BE€Ta H3JIydarouieil (MOrIolaroei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYphl KUAKOCTU U
IUIOIAA €€ IOBEPXHOCTH, OJJIEKTpPU3alus TeJl M B3aUMOJCHCTBHE
ANEKTPUYECKUX 3aPsAI0B, B3AMMOAECHUCTBUE NTOCTOSTHHBIX MAarHUTOB,



BU3yalM3alisi MarHUTHBIX TIOJIeHl TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TIOJIi Ha MPOBOJHUK C TOKOM, CBOWCTBa 3JIEKTPOMArHHTA,
CBOMCTBa DJIEKTPOABUTATENII TOCTOSHHOTO TOKa): (OpMYyJIHpPOBATH
poBepseMbIe MPENOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEJI0KEHHOTO
000py1I0BaHUs, OMUCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOIBI,
BBIMIOJHATh  NPAMBIE  U3MEPEHHS  TeMIepaTyphl,  OTHOCHUTEJIBHOM
BJIQXHOCTH BO3/yXa, CHJbl TOKA, HANpPSHKEHUS C HUCHOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M NATYUKOB (PU3NYECKUX BEIWYUH, CPABHUBATH
pe3ynbTaThl U3MEPEHUM € YUETOM 3aJJaHHOM a0COMIOTHOM MOTPETHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOM (hPM3MUECKON BETUYHHBI OT
Ipyrol ¢ HUCHOJB30BAaHUEM IMpPSIMBIX HU3MEpPEHHH  (3aBUCHUMOCTh
CONMPOTHUBJIEHUSI MPOBOJHUMKA OT €ro JUJIMHBI, IUIOIIAIX IONEPEYHOTO
CEUEHHMS U YACIBHOIO CONMPOTUBJIEHUS BEIIECTBA MPOBOAHUKA, CUIIbI TOKA,
UAYIIETO dYepe3 TMPOBOAHHWK, OT HAMpsDKEHWS Ha  TMPOBOJHHKE,
UCCIIEJOBAaHUE TIOCJIEI0BAaTEIIbBHOTO U  MapajUIeNIbHOTO  COEIMHEHUI
IPOBO/JHUKOB): IUIAHUPOBATh HCCIEOBaHUE, COOUpaTh YCTAaHOBKY M
BBITIOJHATh WM3MEpPEHUs, CIeAysl MPEAIOKCHHOMY IUIaHy, (DUKCHpPOBAThH
pe3yibTaThl MOJYYEHHOM 3aBUCMMOCTH B BHUAE TaOmull U rpaduKoB,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEJOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MepeHUs (U3NYECKUX BEJIMYUH (yleiabHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMNPOTHUBIEHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IJIAHUPOBATh H3MEPEHHs, COOUpaTh
OKCIIEPUMEHTAIBHYI0 YCTAaHOBKY, CIEAysl MPEIOKCHHON MHCTPYKIIHH, H
BBIUUCIISTH 3HAUEHUE BEJIMYUHBL;

COOJTI0IaTh MpaBUJIa TEXHUKK 0€30MaCHOCTH MIPH paboTe C 1abopaTOpHBIM
000Opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI  JCHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa HMX OMUCaHus (B TOM YHCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TMUTPOMETp, MapoBasi TypOWHA, aMIEpMETD,
BOJIbTMETpP, CUETYMK DJICKTPUUECKOH SHEPTUU, 3JIEKTPOOCBETUTEIbHbBIE
npUOOPHI, HarpeBaTENIbHbIEC JIEKTPONPUOOPHI (IIPUMEPHI), FIEKTPUUECKUE
NPEIOXPAHUTENH, FIEKTPOMATHUT, AJIEKTPOJBUTaTENb TOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMSI O CBOMCTBAX (PU3MUECKHUX SIBICHUH U HEOOXOAMMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHWE YCTPOWCTBA U H3MEPUTEIbHbBIC
npuOopbl MO CXeMaM U CXEMaTHYHBIM pPHUCYHKaM (SKUIKOCTHBIN
TEPMOMETp, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHETO
CropaHusi, MEKTPOCKOII, PEOCTaT), COCTABISATh CXEMbI JEKTPUUECKUX



HEeneil ¢ mocneI0BaTeNbHbIM U MapalIebHBIM COCTUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKHUX LIETICH;
NPUBOAUTh  NPUMEPH  (HaXOAWTh HWHPOPMAIUIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUYECKUX 3HAHUM B TOBCEIHEBHOI
JKU3HU I oOecrieueHrs 6€30MacHOCTH MPpU OOpallieHuu ¢ nMpudopamMu U
TEXHUYECKUMU YCTPOMCTBAMHU, COXPAHEHHS 3J0POBbS M COOJIOJCHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KAIOIIEH cpejie;

OCYIICCTBJIATh TOUCK HWHGoOpManuu (HU3UIECKOTO COACpKAHUA B
HNHTepHeTe, HAa OCHOBE MWMEIOIMXCS 3HAHMM WM NYTEM CpPABHEHHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACNATh HHGOpPMAILMIO,  KOTOpas
SBJIIETCS POTUBOPEUMBOMN WIIM MOXKET OBITh HEOCTOBEPHOI;
UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUY€OHBIX 3a/IaHUN HAYYHO--TIOMYJIAPHYIO
auTepaTypy (GU3MYECKOTO COAEp)KAHMSA, CIPABOYHBIE  MaTepualbl,
pecypcsl cetu MHTEepHET, BageTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJTHOM 3HAKOBOUM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHUCHMEHHBIE M KpPATKHE YCTHBIE COOOIICHUS,
o0o6mass uHOpMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3HUYECKOTO
CONAEp)KaHUsl, B TOM HYHCIE MMYyOJWYHO TPEACTABIATh PE3YJIbTATHI
MPOEKTHOM WJIM HCCIIEIOBATEIBCKON JIEITEIbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YUYEHHBIN TOHSATUWHBIN ammapaT Kypca (U3UKH,
COMPOBOXK/IaTh BBHICTYTUICHUE MPE3CHTAIINEH;

IPU  BBITIOJIHEHWH YYCOHBIX TIPOCKTOB M HCCIICIOBAHUNA (PU3MUECKHUX
MPOIIECCOB pacTlpeienaTh OOS3aHHOCTH B TPYNIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICAUTH 32 BBITIOJHEHUEM IIJIaHA JICUCTBUI U
KOPPEKTUPOBATh €ro, aJCKBATHO OIICHMBATh COOCTBEHHBIM BKJAJ B
NeATEeTLHOCTD TPYIIIHBI, BEICTPAaUBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoHIiry o0yuenust B 9 kijiacce mpeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

UCIIOJI30BaTh IOHATHA: CUCTEMA OTCYETa, MaTepHalIbHAasg TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXaHUYECKOro ABMKEHUS, nedopmanus
(ympyrasi, IMmjiacTU4eckas), TPEHUE, LEHTPOCTPEMUTEIHLHOE YCKOpPEHHUE,
HEBECOMOCTh M Meperpy3ku, LHEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEo,
LEHTP TSKECTH TBEPAOIO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsS U
BOJIHBI, 3BYK, MH(Pa3BYyK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
IKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATbHO30PKOCTb,
CHEKTPhI UCITYCKAHUS U TOTJIOLIEHUs, anbda-, 0eTa- U raMmmMa-u3nydeHus,
W30TOIB, IAEPHAS SJHEPreTUKA;



paziuuath SIBJIEHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JIBH)KEHHE, CBOOOIHOE
najicHue Tej, paBHOMEPHOE JIBMXKEHHE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE
TE€J, PEAKTUBHOE JIBIKEHUE, KoJieOaTelbHOE ABW)KEHHE (3aTyxarolue U
BBIHYKJICHHBIE KOJIeOaHMsI), PE30HAHC, BOJIHOBOE IBIIKEHHE, OTPAKEHUE
3ByKa, MOPSIMOJIMHEHHOE paclpoCTpaHEHUE, OTPAKCHHE U MPEIIOMIICHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3yIoKeHHe OeJIoro CBEeTa B
CHEKTp M CJOXKEHHE CIEKTPaJbHBIX I[BETOB, JMCIIEPCUS CBETa,
€CTEeCTBEHHAsl PaJUOAKTUBHOCTb, BO3HMKHOBEHUE JIMHEMYATOrO0 CHEKTpa
W3JIyYEHUS) MO ONMKUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE U3YYEHHBIX (UBUYECKUX  SBJICHUH B
OKpYy’)KaromieM Mupe (B TOM 4ucie (U3HMYECKUE SBICHUS B MPHUPOJIE:
MPUJIUBBI U OTJIUBBI, ABUXKEHUE T1aHeT COJIHEUHOM CUCTEMBbI, PEaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHW3MOB, BOCHPHUSITUE 3BYKOB JKHMBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, »3XO0, IBE€Ta Tell,
ONTUYECKUE SIBJICHUSI B MPHUPOJE, OMOJOTHYECKOE ACHCTBHE BUIUMOTO,
yIbTpaUOJIECTOBOTO W PEHTIEHOBCKOTO U3JIYYEHUM, €CTECTBEHHBIN
PaIOAKTUBHBIN (DOH, KOCMUYECKHE JIy4H, PATUOAKTUBHOE H3IIyYCHHE
MPUPOJIHBIX MHUHEpAJOB, JACHCTBHE pAJWOAKTUBHBIX W3Iy4YCHUN Ha
OpraHu3M YeJIOBEeKa), MPH STOM TMEPEBOJAUTH MPAKTHUUYECKYIO 3a7ady B
y4eOHYI0, BBIJEISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (U3UUECKUX
SIBIICHUI;

ONKCHIBATh U3YyUCHHBIE CBOMCTBA TeJ M (PU3UUECKHUE SBJICHUS, UCIIOJIb3YSI
bu3nueckue BENIMYUHBI (CpPEelHSIi U MTHOBEHHas CKOPOCTh TeJlla Mpu
HEPAaBHOMEPHOM JBH)KCHUU, YCKOPEHHE, IMEpPEMEIICHUE, MyTh, YIIOBas
CKOpPOCTh, CHJIa TpPEHMS, CHJIa YNPYroCTH, CUJIa TSDKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAaJICHUsI, BEC Tejla, HUMIIYJIbC Tejla, HUMIYJbC CHUJIBI,
MEXaHHuYecKkass paboTa W MOIINHOCTh, IOTCHIMAJIbHAS DHEPrusl Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS SHEPTUs CHKATOU
NPY>KUHBI, KUHETUYECKasi DJHEPrusi, IOJHAs MEXaHW4YecKas »HEprus,
MepUOoJ U YacToTa KojieOaHUu, JJIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEJIOMJICHUSI CPEeJIbl), TIPU OMUCAHUU
MPaBUJIBHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCIHOJIb3YEMbIX BEJIMYMH,
00O3HaueHUs W EAWHUIIBI (DU3NYECKUX BEJIMYUH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIONTNE JAHHYIO (PU3NYECKYIO BEJIMYHMHY C JAPYTHMMH BEIUYMHAMH,
CTPOUTH TparKy U3yUYCHHBIX 3aBUCUMOCTEH (PM3UUECKUX BEJIIMYUH;
XapaKTepu30BaTh CBOWMCTBA TeJ, (U3UYECKUE SBIEHUS M MPOILIECCHI,
UCIIOJIb3YS 3aKOH COXPAaHEHUS SHEPTUHU, 3aKOH BCEMUPHOTO TITOTEHMUS,



OPUHLIUI CYNEpPHO3UIMN CHJI, TPUHLHUI OTHOCUTENbHOCTH [ ammies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHHs UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOIO M MAaCCOBOIO YUCEN
OpU SJEPHBIX pEaKUUsAX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €70 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3UYECKUE TPOIECChl U CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTyaI[il MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISTH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3U, CTPOUTh OOBSICHEHHME U3  2-3
JIOTHYECKHX ILAaroB € OMOPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3MUECKUX
ABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemaTrh pacuéTHble 3a7auyd (OMHUpArOIIMecs Ha CcUcTeMy W3 2-3
YpaBHEHUI), UCHOJB3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NYECKHE
BEJIMUMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3aJlaydl 3alHChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATh HEJOCTAIOIIME WM M30BITOUYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE AJISl PELIECHUSs], IPOBOJIUThH PACUETHI U
OLICHWBATh PEATUCTUYHOCTH TMOJYyYEHHOTO 3HA4YeHHs] (U3HUECKOU
BEJIMYMHBI,

pacrno3HaBaTh HPOOJEMBI, KOTOpPbIE MOXHO pPEIIUTh MpPU MOMOIIU
($uU3NYECKUX METO/OB, HCHOJIb3Yysl ONUCAHUE MCCIEIOBaHUS, BBIJICIATH
IpOBEPSIEMOE  MPEIIOJIOKEHNUE, OLEHUBAaTh MPAaBUIBHOCTh MOpsAIKa
NPOBEJCHUSI  WCCICOBAHMsS, JieJaTh BBIBOJBL, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH U OTIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOJEHUIO (U3NYECKUX SBJICHUH WU
¢u3znyecKkux CBOWCTB Ted (M3ydeHHe BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUsl SHEPruM, 3aBUCUMOCTb IEpHOoJa KOJIeOaHUM MpY>KUHHOTO
MasiTHUKa OT MacChl Ipy3a M >KECTKOCTH MPYKUHBI M HE3aBHUCUMOCTH OT
aMIUTATYAbl MaJIbIX KOJeOaHUM, MPSIMOJIMHENHOE pacpOCTpaHEHUE CBETA,
pasnokeHue Oeoro cBeTa B CHEKTP, U3yUYeHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie M CBOICTB H300pa)KeHUs MpeaMeTra B coOHMparolieit
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3ITyuEHUs):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOrOo Habopa
00OpylOBaHUS, OMUCBHIBATH XOJ OMNBITAa W  €ro  pPe3yibTarhl,
(dbopMynupoBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEpPEHUH, onperernss
CpeqHee 3HAa4YeHHE W3MEpPSIeMON BeIMYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparolel JIMH3bl), OOOCHOBBIBATH BBIOOpP croco0a H3MepeHUs
(M3MepUTEILHOTO PUOOpPa);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3MUECKHX BEIUYHH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM JBI)KCHHHM 0€3 HavYallbHOW CKOPOCTH, IMepHoja
KoJICOAHUH MaTeMaTHYSCKOro MasTHHUKA OT JJIWHBI HUTH, 3aBUCHMOCTH
yrjla OTpa)XEHUsI CBETa OT yIJia MaJieHUus] M yria MpeoMJICHUS OT yIJya
najieHus1): TUIAHUPOBaTh MCCJEAOBaHUE, CaMOCTOSTEIIbHO COOHMpATh
YCTaHOBKY, (UKCHpOBaTh pE3yJbTaThl TMOJYYEHHOH 3aBHCHUMOCTHU
bu3MYeCKuX BETWYMH B BUAC TaOnWI W rpadUKOB, JEJaTh BBIBOIBI IO
pe3yJibTaTaM UCCISI0BaHUS;

MPOBOJUTh KOCBEHHBIC W3MEpPEeHUs (DU3NYECKUX BEIUYUH (CpemHss
CKOPOCTh W YCKOPEHHE Tejla TpH PABHOYCKOPECHHOM  JBHMKCHHH,
YCKOpEHHE CBOOOJHOTO MAJACHUSA, KECTKOCTh MPYXKUHBIL, KO3DPHUIMEHT
TPEHUSI CKOJBLKEHUS, MEXaHWYecKas padoTa M MOIIMHOCTh, YacTOTa H
Nepuosl KOJCOAHWH MaTeMaTHYeCKOTO W TMPYKHHHOTO MAasSTHUKOB,
ONTHYECKasl Ccujia CcoOuparomer JHMH3bI, pPaguOaKTHBHBIA  (OH):
IJIAaHUPOBATh H3MEPEHUS, COOMpaTh SKCIEPUMECHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHHUSI, CICAys MPEII0KEHHON MHCTPYKIIUU, BBIYUCIIATH
3HAUYCHWE BEJIMYMHBI U aHAJTU3UPOBATH MOJIYICHHBIC PE3YIbTAThI C YYETOM
3aJaHHOM TOTPENTHOCTH U3MEPEHUM;

co0JIro1aTh MpaBUIa TEXHUKU 0€30IaCHOCTH MPU paboTe ¢ 1ab0paTOPHBIM
00opy10BaHUEM;

pa3IuyaTh OCHOBHBIC TIPU3HAKA M3YYCHHBIX (U3HUYCCKUX MOJISTIEeH:
MaTepuaibHas TOYKa, aOCOJTIOTHO TBEPIOE TENO, TOYCUHBIH HCTOYHUK
cBeTa, JIyd, TOHKas JIMH3a, IUTAHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIEIb aTOMHOTO SI/Ipa;

XapaKTEepPU30BaTh TMPHUHIUIBI  JCWCTBHS HM3YYCHHBIX TNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa WX ONUCAHUSA (B TOM YHCIE:
CIIUJIOMETpP, JaTUYMKH TIOJIOKEHHUS, PACCTOSHUS M YCKOPEHHUs, pakeTa,
9XOJIOT, OYKH, TepucKom, Qoroanmapar, ONTHYCCKAE CBETOBOJIBI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), WCHONB3yS 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUW U  HEOOXoaumbie  (UBUYECKUE
3aKOHOMEPHOCTH;

WCITIOJIb30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKU M3YYEHHBIX TEXHUYCCKUX
YCTPONCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHYCCKUX ITPOIIECCOB
IpU pPEIICHWH YYeOHO--TIPAaKTHYECKUX 3a7ad, ONTHYCCKHUE CXEMBI IS
MTOCTPOCHUS N300paKEHUH B INIOCKOM 3epKaJie 1 COOMparoel JTNH3E;
NPUBOIUTH  NpHUMEPHl  (HaXOAuUTh  HMHPOPMAIMIO O  IIpUMepax)
MPAKTHYECKOTO HCIIOJIB30BaHUSA (PU3MYECKUX 3HAHMK B IIOBCEIHECBHOM
KU3HH JIJIs oOecTieueHrs] 0€30MacHOCTH MPU 0OpaIlieHUuu ¢ mprudopamMu 1
TEXHUYECKUMU YCTPOUCTBAMU, COXPAHEHHS 37I0POBbS M  COOIIOJCHUS
HOPM JKOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIIEH CpeIe;



OCYIIECTBJIATh TMOUCK HWHpoOpManuu (HU3UIECKOTO COACpKAHUA B
HHTepHeTe, caMOCTOATENbHO (HOPMYIHUPYsI TIOUCKOBBINA 3a1poc, HaXOAUTh
NYTU ONPEIENIEHUsI JOCTOBEPHOCTH MOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOMIOJHUTENBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPHU BBINIOJHEHUN YUYE€OHBIX 3a/1aHUN HAYYHO--TIOMYJIIPHYIO
auTepaTypy  (QU3MYECKOTO COAEpKAHMSA, CIPABOYHBIE  MaTepualbl,
pecypcbl cetu MHTepHET, BiageTh npuéMaMu KOHCIEKTUPOBAHHUS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IUCHbMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
UHPOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOIO COAEpIKAHUS,
MyOIMYHO TPEACTABIATH PE3yIbTaThl MPOSKTHON MIIM MCCIIET0BATENbCKON
NESTENbHOCTH, TPH 3TOM TPAaMOTHO  HCIOJB30BaTh  M3YYCHHBIH
NOHATUUHBIA anmapar HM3y4aeMoro pasjaena (U3UMKH U COINPOBOXKIATH
BBICTYIUICHHE TMpe3eHTanueil ¢ ydy€ToM OCOOEHHOCTEM ayJuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunuecTBO 4acos

Ne HaumeHoBaHue pa3iesioB U TeM
n/n MPOrpaMMbI Bcero

Pa3nes 1. ®u3nka u e€ poJib B NO3HAHMHU OKPY:Kal0lero Mupa

11 ®dwusuka - HayKa 0 IpUpojie 2
1.2 dusnueckue BeINYUHBI 2
1.3 EctecTBeHHOHAYYHBIN METO]1 TO3HAHUS 2

Hroro o pasneny 6

Paznen 2. HepBOHa‘{a.}IbeIe CBCICHHUSA 0 CTPOCHUH BEILIECTBA

2.1 Crpoenue BemiecTBa 1
2.2 JIBMOKeHUE U B3aUMOJCHCTBUE YaCTHI]

BEIIECTBA 2

2.3 ArperatHble COCTOSIHUSI BEILIECTBA 2

Wroro no pazneny 5

Pa3nen 3. /IBU:KeHHe ¥ B3aMMOIelCTBHE TeJl

3.1 MexaHn4ecKoe IBIKEHNE 3

3.2 Wueprus, macca, TNIOTHOCTh 4

KonTposbHbie

padoThI

IIpakTHYeckue

padoThI

DJIeKTPOHHbIE

(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK

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

https://m.edsoo.ru/7f416194
bu6mmoreka [IOK

https://m.edso0.ru/7f416194

bu6mmoreka [IOK

https://m.edsoo0.ru/7f416194

but6mmoreka [JOK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK

https://m.edso0.ru/7f416194

bu6mmoreka [JOK

https://m.edso0.ru/7f416194
bu6mmorexa [IOK



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

3.3 Cuna. Buner cun

Hroro no pazgeny

Pa3nen 4. JlaBjieHne TBEPABIX TeJl, ;KHAKOCTEl U ra3oB

Hasnenue. [lepenaya naBieHus TBEPILIMU

4.1
TEJIaMH, KUJKOCTSIMH U Ta3aMHU
4.2 JlaBneHue >KUIKOCTH
4.3 AtmocdepHoe naBiieHHe
44 JleficTBHE KUAKOCTH U ra3a Ha OTPYKEHHOE

B HUX TEJIO
Hroro no pazneny

Pa3nea 5. PaGoTa m MomHOCTh. JDHeprus

5.1 Pa6oTa u MOIIHOCTH
5.2 [IpocThie MexaHU3MBI
5.3 MexaHuueckast SHEpTHs

Hroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

14

21

21

12

68

12

https://m.edsoo0.ru/7f416194

Bbu6moreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edso00.ru/7f416194

bubmuoreka [JOK
https://m.edso00.ru/7f416194

bub6mnoreka [IOK
https://m.edsoo.ru/7f416194

bubmnoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194



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

8 KJIACC

Ne i/

HaumeHnoBaHue pa3ae/ioB U TeM
NPOrpaMMmbl

Pasznea 1. TensioBbie ABJICHUA

11

1.2

CrpoeHue 1 CBOMCTBA BEIIECTBA

Tennosbie IIpoUeCChI

Htoro no pasaciny

Paznen 2. 3JICKTpI/I‘leCKI/Ie U MAarHuTHbIC ABJICHUSA

2.1

2.2

2.3

2.4

OneKkTpuyecKue 3apssl. 3apsHKeHHBIE Tela
U UX B3aUMOJEHCTBUE

[ToCTOSIHHBIN 2IEKTPUIECKUN TOK
MarsuTHbI€ ABICHUS

3JICKTpOMaTHI/ITHaSI HUHIAYKIHA

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

KoanuecTBo 4acoB

Beero KoHnTpoJbHbie
padoThI
7
21 1
28
7
20 1
6 1
4
37
3
68 3

IIpakTHYeckue
padoThI

1.5

145

DJIEeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

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

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

bu6mmoteka [IOK
https://m.edsoo.ru/7f4181ce

bu6nuorexa [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoteka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce



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

9 KJIACC

HaumeHnoBaHue pa3ae/ioB U TeM
NPOrpaMMmbl

Ne i/

Pa3zpen 1. Mexannueckue siBJICHUA

MexaHU4ecKoe ABUKEHHUE U CII0COOBI €ro

1.1

OITMCAHUS
1.2 Bsaumoneiictue Tei
13 3aKOHBI COXPaHEHHS

Hroro no pazgeny

Paznea 2. Mexanuuyeckue KoJe0aHUA U BOJHBI

2.1 Mexaunueckie KojeOauus

2.2 MexaHnuyeckre BOJHBL. 3BYK

Hroro no pazgeny

KoanuecTBo 4acoB

Bcero

10

20

10

40

15

Pasznen 3. :‘)HeKTpOMaFHI/ITﬂoe MOJI¢ U JJICKTPOMATrHUTHBIC BOJTHbI

31 3JICKTpOMaFHI/ITHOe II0JIE U

OJICKTPOMAardHuTHBIC BOJTHBI
Hroro no pazgeny

Pa3gen 4. CBeToBbI€ AIBJICHUSA

4.1 3aKOHBI pacCIIPOCTPAHEHUs CBETA

6

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbBIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a4a6

bubmorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a4a6

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a4a6

bubnunorexa [JOK


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

4.2 JIMH3BI ¥ ONITUYECKHE PUOOPHI

4.3 Paznosxenue 6eroro cBera B CIIEKTP

Hroro no pazgeny

Pa3znen 5. KBanrosble siBJIeHHSA

5.1 HcnyckaHue U MOTJIONICHUE CBETa aTOMOM
5.2 CrpoeHue aTOMHOTrO sijipa
53 SnepHble peakuu

Hroro no pazneny

Paznen 6. [loBTOpUTEIbHO-00001IAKOIINIA MOTYIb

[ToBTOpEeHME 1 00001IEHNE COIEpKAHUS

6.1
Kypca ¢pu3mku 3a 7-9 kiacc

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

6 3
3 1 2
15
4 1
6 1
7 1 1
17
9 2
9

102 9 27

https://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubnnorexa [JOK
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6



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




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosmuecTBo yacoB DJIEeKTPOHHbIE

Ne Hdara undposbie

Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero H3y4YeHHsi oOpa3oBaTesibHbIE

padoThI padoThI
pecypchl

dusnka — Hayka o IpUpoJie. 1

SIBreHus IPUPOIbI

dusnyecKue sBICHUs 1

®uznyeckue BETUYUHbI U X 1

U3MepeHue

VYpok-uccnenosanue "M3mepenne

TEMIEPATYPHI IPU TTOMOIIH 1 1

KUAKOCTHOTO TEPMOMETpA U JaT4YNKa

TeMneparypol"

MeTopl Hay4yHOrO IO3HAHUS.

i . bubnmnoreka [JOK
Onucanune GpU3NIECKUX SBICHUI C 1

https://m.edsoo.ru/ff09f72a

HOMOIILIO MOJETIEN

VYpok-uccnenosanue "IIpoepka
TUIOTE3bl: NaJbHOCTh MOJETA IIApUKA,

1 1
MYIEHHOT'O TOPU30HTAJIIBHO, TEM
OoJtbIrie, YeM OOJIbIIe BBICOTA ITycKa"
Ctpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
bu6mmoreka [IOK
JIBuKeHue 4acTUIl BelecTBa 1

https://m.edsoo.ru/ff0a013e



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

10

11

12

13

14

15

16

17

18

19

20

Ypok-uccnenoanue «OMbITHI 11O
HAOJII0/ICHUIO TEIUIOBOTO PaCIIUPEHUS
ra3oB»

ArperaTHble COCTOSIHUSI BELIECTBA
OcoOeHHOCTH arperaTHbIX COCTOSIHUIN
Bo1bI. O00O0IIEHHE 110 pa3ieny
«IIepBoHaYaIbHBIE CBEACHUS O
CTPOCHHUH BEILLECTBA»

MexaHnyeckoe ABUKEHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JBUKCHHE

Cxopoctb. EquHHIBI CKOpOCTH

Pacuer IMyTHU 1 BpCMCHU JIBUKCHU

WNuepuusa. Macca — Mepa
MHEPTHOCTH Tell

[InotHOCTH BemecTBa. Pacuer maccel
1 o0beMa Tesa Mo ero MIOTHOCTH
JlabopaTtopHas pabota «OnpeneneHue
TUIOTHOCTH TBEPAOTO TEIIA»
Pemenue 3anau no teme "I1noTHOCTH
BemecTna”

Cwita Kak XapakTepHUCTHKA
B3aumoeicTBus ten. Cuna
ynpyrocty. 3akoH ['yka
JlaGopaTtopnast pabota «3ydenne
3aBHCUMOCTH PaCTsHKCHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0378

bubnnorexa [JOK
https://m.edsoo.ru/ff0a05c6

bubnnorexa [JOK
https://m.edsoo.ru/ff0a079c

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a0ae4

but6mmoreka [{OK
https://m.edsoo.ru/ff0a0c10

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a0fee

bu6nunorexa [JOK
https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
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31

(medopmanun) mpy>KUHBI OT
HPUIIOKEHHOM CHITBD)

SIBnenune Tarorenns. Cuiia TSOKECTH

CBsi3b MEX]1y CHIION TSXKECTH U
maccol Tena. Bec Ttena. Pemenune
3agay o treMe "Cua tsoxecta"

Cuna TspKeCcTH Ha IpYTuX IUIaHeTax.
Pu3nuecKue XapaKTepUCTUKHU IIJIAHET

Hsmepenue cuit. Jlunamomerp

Bec Tena. HeBecomocTh

CrnosxeHue IByX CUJI, HalpaBJIECHHBIX
10 OJTHOM MPSMOM.
PaBHOelCTBYIOIIAs CUTT

Pemenue 3ana4 o reme
"PaBHoneticTBytOMmIAst cu"

Cuna tpenus u e€ Buael. TpeHue B
IIPUPOJE U TEXHUKE

JlaGopatopHas pabota «3y4yeHue
3aBUCUMOCTH CHIIBI TPSHUS
CKOJIBKCHUS OT CHUIBI JABIICHUS U
XapakTepa CONMPUKACAIOMINXCS
ITOBEPXHOCTEN»

Pemenue 3amayu Ha onpeneneHue
PaBHOJICMCTBYIOIEH CUIIBI

Pemenue 3amau o remam: «Bec
tenay, «I paduueckoe n300pakeHre

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0al778

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

bubmuoreka [JOK
https://m.edsoo.ru/ff0ala70

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alcc8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

32

33

34

35

36

37
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cuy, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHIT»

KonTponbHnas pabora no remam:
«MexaHndeckoe aBIKeHNE», «Macca,
IJIOTHOCTBY, «Bec Temay,
«I"padnueckoe N300pakeHUE CHUIT»,
«Cuab»

JaBnenue. CriocoObl yMEHbILIEHUS U
YBCIWUYCHUA OABJICHUSA

JlaBiienue raza. 3aBUCHMOCTh
JaBJICHHS ra3a oT 00bEMa,
TEMIIepPaTyphI

Ilepenaua naBneHus: TBEPABIMU
TEIaMU, )KUJIKOCTSIMH U Ta3aMH.
3akon [Tackans

I[aBJ'IeHI/IC B XXUJAKOCTH U Tra3sc,
BBI3BAHHOC I[CﬁCTBHGM CHIJIbI TAXKCCTHU

Pemenue 3agau no teme «/laBneHue B
JKUJIKOCTH U Ta3e. 3akoH [lackaisy

Coob1maromnmecs cocysl

['mppaBnuyeckuii mpecc

Manowmetpsl. [TopmneBoi
SKUJKOCTHBIM HAcoC

ATmocdepa 3emin 1 IPUYHHBI €€
CYIIECTBOBaHMSI

Bec Bozmyxa. Atmocdeproe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2376

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2718

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2970

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3136

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
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JaBJICHHUC

W3mepenune atMmochepHOro aBiIeHuUs.
OnbiT Toppuuennu

3aBUCUMOCTb aTMOC(EPHOTO
JIABJICHUS OT BBICOTHI HaJl ypOBHEM
Mopst

bapomerp-anepoua. ATmocdepHoe
JIaBJICHUE Ha Pa3IMYHbIX BBICOTAX
Pemenue 3anau no teme "
ATtmocdepHoe naBienue"
JlelicTBUE KUJIKOCTH U Ta3a HA
HOTPYKEHHOE B HUX TEJO.
ApxumenoBa cuiia

JlaGopatopHas pabota «OmnpeneneHue
BBITAJIKMBAIOILEH CUJIBI,
JICUCTBYIOIIEH HA TEJIO, TOTPYKEHHOE
B )KUJIKOCTb)»

JlaGopatopHas paboTa 1o Teme
«HccnenoBanue 3aBHCHMOCTH Beca
TeNa B BOJE OT 00bEMa MOTPy>KEHHOM
B JKHJIKOCTB YaCTH TEJIa»

[1naBanue ten

JlaGopaTtopHnast pabota
"KoHncTpynpoBanue apeomeTpa Wi
KOHCTPYHUPOBaHUE JIOAKH U
onpezaeneHue € rpy3onoIbEMHOCTH"

Penrenue 3amay no remam: «IlnmaBanue

https://m.edsoo.ru/ff0a2b5a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2da8

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3276

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a33fc

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3514

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

bu6mmoreka [IOK


https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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cya0B. BoznyxomnaBanuey,
«/laBneHue TBEpABIX TeN, KUAKOCTEH
U Ta30B»

KonTponbHnas padora no teme
«/laBiIleHHE TBEPABIX TEII, JKUIKOCTEH
Y Ta30B»

Mexanuyeckas pabora

MormHocTs. EquHUIIBI MOIITHOCTH

Ypoxk-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM IIPH
HoabEMe 10 JecTHuIE"

[IpocTsie MexaHu3MBI. Ppryar.
PaBHOBecHE CUII Ha pblYyare

Prruaru B TexHuke, ObITY U IPUPOJIE.
JlaGoparopHas paboTa
«ccnenoBanue ycioBH paBHOBECHUS
pbIyara»

Pewenue 3a1a4 o reme «Y cinoBus
pPaBHOBECHUS pbIUara

KoaddurmenT nonesnoro aeicTBus
Mexanusma. JlaboparopHas pabora
«3mepenue KII/] HaknoHHOM
TIJIOCKOCTH

Pemenue 3amau mo reme "Pabora,
MoiHocTh, KITJT"

Mexanu4deckasi SHEprusl.

0.5

0.5

https://m.edsoo.ru/ff0a3654

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a48a6

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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65
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68

Kunernueckas u INOTCHIMAJIbHAasA
OQHCPIuAa

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPruu

YPpOK-3KCIIEPUMEHT IO TEME
"DKCEPUMEHTAIBHOE ONIPEACIICHUE
W3MEHEHHUS KUHETUYECKOU U
MOTEHIIMATBLHON SHEPTUH MPU
CKaThIBaHHUHM TEJIA M0 HAKJIIOHHON
MJI0CKOCTH"

KonTponbHas padbora no teme
«Paborta 1 MOLTHOCTh. DHEPTUsi»

PesepBHblii ypok. PaboTa ¢ TekcTamu
1o TeMe "MexaHn4eckoe IBrkeHue"

PesepBHbIit ypok. PaboTa ¢ Tekctamu
no teme "JlaBneHue TBEPABIX Tel,
KUAKOCTEN U ra3oB”

Pesepaubrii ypok. Pabora ¢ Tekctamu

o TeMe "Pabdora. MOIIHOCTE.
Oneprus”

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

Ne
n/n

10

Tema ypoka

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KHHETHYECKON TEOPUH U UX OTIBITHBIE
MOJTBEPIKICHUS

Macca u pa3mep aToOMOB U MOJIEKYJ
Moaenu TBEpAOTO, KUIKOTO U
ra3000pa3HOro COCTOSHUH BEIIECTBA
OOBsicHEeHHE CBOMCTB TBEPAOTO,
YKUJKOTO U Ta3000pa3HOT0 COCTOSTHUI
BEIIIECTBA HA OCHOBE MOJI0KCHUMN
MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH

KpI/ICTaJ'IJ'II/I‘-ICCKI/Ie u aMOpq)HLIC TCJ1a

CmaunBaHue U KalmnJUISIPHOCTD.
HOBerHOCTHOe HaTsXKCHUC

Tenopoe pacIupCHUC U CKATUC

Temmnepatypa. CBsi3b TEMIIEPATYPHI CO
CKOPOCTBIO TETIOBOTO JIBUKEHUS
4aCTHULL

Buytpennss sneprus. CriocoOsl
WU3MEHEHUS BHYTPEHHEHN SHEpTruu

Buasl Temionepenauu

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5256

bubmuoreka [JOK
https://m.edsoo.ru/ff0a540e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a5800

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a5530

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5a26

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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16
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18
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20
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Ypoxk-koudepenuus "Ilpakrnyeckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB
BEILIECTB U MaTEpHAJIOB B LIEJIAX
sHeprocoepexeHus"

KomnnuectBo TemnoTel. Y nenbHas
TCIINIOEMKOCTD

YpaBHEeHHUE TEMI0BOro OanaHca.
TeriooOMeH 1 TEIIOBOE paBHOBECHUE

JlaGopaTtopHnast pabora
"UccneqoBaHue SIBJICHUS
TEIJI000MEHA ITPU CMEIIMBAHUN
XOJIOJIHOW U Topsiueit BoabI"

Pacuer xonnaecTBa TEILIOTHI,
HEOOXOIUMOTO JJIsl HATPEeBaHUS Tela
Y BBIICIIIEMOTO UM MPU OXJIAXKICHUHN
JlabopaTtopHas pabora "OmnpeneneHue
yAEIbHON TEMJI0EMKOCTH BeliecTra"
DHeprus TOMIMBa. Y IeibHas TeraoTa
CrOpaHus

IInaBneHue u OTBEpAEBaHNE
KPUCTAJUTMYECKUX TeJl. Y IeTbHas
TEII0TA IJIABJICHHS

JlabopaTtopHas pabota "OnpeneneHue
YAEIBHOM TEIJIOTHI IUIABJIEHUS Jbaa"
[TapooGpa3oBanre U KOHICHCAIIHS.
Hcnapenue

Kunenwne. VI[GJ'H:HaH TCIJIOTa

https://m.edsoo.ru/ff0a6412

but6mmoreka [IOK
https://m.edsoo.ru/ff0a65c0

but6mmoreka [IOK
https://m.edsoo.ru/ff0a6976

bubnnorexa [JOK
https://m.edsoo.ru/ff0a7088

bubnnorexa [JOK
https://m.edsoo.ru/ff0a6a98

bubmorexa [JOK
https://m.edsoo.ru/ff0a6bb0

but6mmoreka [{OK
https://m.edsoo.ru/ff0a7b5a

bu6nunorexa [JOK
https://m.edsoo.ru/ff0a71d2

bu6nunorexa [JOK
https://m.edsoo.ru/ff0a72fe

but6mmorexa [IOK
https://m.edsoo.ru/ff0a740c

bu6nunorexa [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
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30

napooOpa3zoBaHus U KOHCHCAIUH.
3aBHCUMOCTh TEMIIEPATyPhI KATICHHSI
OT aTMOC(EPHOTO JTABICHHUSI

Bnaxuocts Bo3ayxa. JlTabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIHOM BJIIAXKHOCTH BO3yxa"

Pemenue 3amau Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3yXa

[TpuHIMTIBL PaOOTHI TETIIOBBIX
nsurareneif. [laposas TypOuna.
JlBurarenb BHyTPEHHETO CrOpaHus

KIIJI TennoBoro aBurarens.
TerioBwie ABUTATENN U 3alIUTa
OKpYXKaroIle cpepl

3aKOH COXpaHEHUs U MPEeBpaALICHUS
SHEPIrUU B TEIUIOBBIX MPOILIECCAX

[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "TennoBbie SIBICHUS.
W3meHeHune arperaTHbIX COCTOSIHUN
BerecTa"”

KonTponbhas paboTa 1o reme
"TeruioBrle aBieHuA. I3MeHeHne
arperaTHbIX COCTOSIHUM BeniecTna"

Onektpusanus ten. [[a pona
JNEKTPUUYECKUX 3apsI0B
Ypok-uccnenoBanue "IneKTpu3anusa
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHUH"

https://m.edsoo.ru/ff0a786¢

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

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

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a83f2

bu6nunorexa [JOK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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B3anmonencTere 3apsyKeHHBIX Tell.
3akon Kynona

DeKTpu4ecKoe moJe.
HanpshkeHHOCTD 37K TPUIECKOT0
nosist. [IpuHImn cynepnosunuu
IIEKTPUIECKUX TOJIEH

Hocwurenu snekTpuyeckux 3apsioB.
OnemeHTapHbIN 3apsag. CTpoeHue
aToma

[IpoBOgHUKY U TUANEKTPUKH. 3aKOH
COXpaHEHHUs JICKTPUYECKOT0 3apsaaa

Pemenue 3aga4u Ha npUMEHEHUE
CBOMCTB AJICKTPUUECKUX 3apsI0B

DNEeKTPUUECKUN TOK, YCIOBUS €T0
cyuecTBoBanus. Mctounuku
3JIEKTPUYECKOTO TOKA

JlercTBUS DIIEKTPUYECKOTIO TOKA

Vpok-uccnenosanue "Jleiictue

QJICKTPHUYICCKOT'O ITOJISI HAa ITPOBOAHUKHU

U TUDJIEKTPUKH"

DJIEKTPUYECKUH TOK B METasuiax,
KUAKOCTAX U razax

DnekTpuyueckas Uenb U €€ COCTaBHbIE
qacTu

Cuna Toka. JlaboparopHnas paboTa
"N3mepeHue u peryiampoBaHUe CHITbI
TOKa"

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ala

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a90cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a96b2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9838

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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DJeKTpUYecKoe HapsKeHHE.
Bonbr™merp. JIaboparophas pabota
"M3MepeHue U peryjnpoBaHue
HanpsHKeHus"

COHpOTI/IBJ'ICHI/Ie IMPOBOAHHKA.
Y aenbHOE COIIPOTUBJICHHUEC BCUICCTBA

JlaboparopHas paboTa "3aBHCUMOCTh
AIIEKTPHUYECKOTO COMTPOTHBIICHUS

IPOBOHHKA OT €T0 JUTMHBI, IJIOIA 1
MONIEPEYHOr0 CeueHusl U Marepuana'

3aBUCHUMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma 11 yyacTka
LENnH

JlaGopatopHas paboTa
"UccmenoBaHue 3aBUCUMOCTH CHIBI
TOKa, HJIYIIETO Yepe3 Pe3UCTop, OT
COIPOTHBIICHUS PE3UCTOPA U
HarpsHKEHUs Ha pe3ucTtope”

HOCJ’IGI[OB&TGHI)HOG " MapaJljICJIbHOC
COCAUHCHUA IIPOBOAHUKOB

JlabopaTtopnas padora "IIpoBepka
MIpaBUJIa CIOKEHUSI HATIPSDKCHUN TTPH
MOCIIEI0BATEIHHOM COSAMHEHUU IBYX
pe3ucTopoB”

JlabopaTtopnast pabota "[IpoBepka
MpaBuJIa AJIsl CUIIBI TOKA TIPH

napajuieJIbHOM CO€IUHEHUN
pe3uctopon"

0.5

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a9e14

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0aa738

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa738

bubmuoreka [JOK
https://m.edsoo.ru/ff0aad44a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aa04e

bu6mmoteka [IOK
https://m.edsoo.ru/ff0aaa58

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
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Pemenue 3anau Ha npuMeHeHNE
3akoHa OMa 17151 pa3IuYHOro
COEIMHEHUS IPOBOIHUKOB

PaboTa 1 MOIIIHOCTB AJIEKTPHYECKOTO
Toka. 3akoH Jlxoyns-Jlenua

JlaGopaTtopHnas pabota "Onpenenenue
pabOThI U MOIIHOCTHU JIEKTPUYECKOTO
ToKa"

DNEeKTpUYECKUEe e U OTpeOUTENn
3JIEKTPUUECKON IHEPTUU B OBITY.
Kopotkoe 3ambikanue

[ToaroroBka Kk KOHTPOJILHOU paboTe
10 TeMe "DIeKTpUYeCKHe 3apsiibl.
3apsoKeHHBIE TeNa U UX
B3aumoencTBus. [locTostHHBIN
AIIEKTPUYECKUH TOK"

KonTponbhas paboTa mmo teme
"DnexTpudeckue 3apsapl.
3apspKeHHBIE Tela U UX
B3auMoAeUCTBU. IlocTOSHHBIM
AIIEKTPUYECKUH TOK"

IlocTossHHBIC MATHHUTHI, UX
B3aNMOJICHCTBHE
VYpok-uccnenopanue "M3yuenue
TOJIEN MMOCTOSIHHBIX MAarHUTOB"
MarsauTHOE 110JIe. MarauTHoe moJje
3eMIIM U €ro 3HaueHHE JJIs KU3HU Ha
3emite

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaf8a

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0

bubnuorexa [JOK
https://m.edsoo.ru/ff0ab660

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2c

but6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

but6mmorexa [IOK
https://m.edsoo.ru/ff0ac3d0

but6mmorexa [IOK
https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
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OmneiT Opcrena. MarautHoe nosie
JIEKTPUUECKOro Toka MarHuTHoe
110JI€ KaTyLIKU C TOKOM

[IpuMeHenue 31eKTpOMarHuToB B
texHuke. Jlaboparopnas pabora
"U3y4yeHue AeiCcTBUS MAarHUTHOTO
10JIs1 Ha MTPOBOJHUK C TOKOM"

DJEeKTpOJIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
AIIEKTPOABHUTATENECH B TEXHHYECKIX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHCcTpynpoBaHuE U U3yyeHUE
paboThI A5IeKTpOoABUTATENS "

Omnbrter @apazes. 3akoH
AIIEKTPOMArHUTHON UHIYKIIMH.
IIpaBuio Jlenua

Dnektporereparop. CrocoOs
MOJIYYEHUS JIEKTPUUECKON SHEPTHUH.
DJIIEKTPOCTAaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTrUu

[ToaroroBka Kk KOHTPOJILHOU paboTe
10 TeMe "DIIEKTPUUYECKHE U
MarHUTHBIC SBJICHUS"

KonTponbhas paboTa 1o reme
"DJIeKTpUUECKHE U MATHUTHbIE

siBieHus"”

PesepBHeIit ypok. Pabora ¢ Tekcramu

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

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

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ac86¢c

but6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

bu6nunorexa [JOK


https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TerutoBrie aBneHud" https://m.edsoo.ru/ff0accse

PesepHbIii ypok. PaboTa ¢ Tekctamu
but6mmoreka [IOK

67 o reme "TlocTosHHbI ! https://m.edsoo.ru/ff0acdc6

AIEKTPUYECKUM TOK"
PesepBHsIit ypok. Pabora ¢ Tekcramu
1o TeMe "MarHuTHbie siBIeHUA"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68 2 145


https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KosmuecTBo yacoB DJIEKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero H3y4yeHHsl  oOpa3oBaTejibHbIEe
padoThI padoThI
pecypchbl
MexaHn4eckoe ABUKEHHUE. 1
MarepuanbHasi TOuKa
Cucrema orcueta. OTHOCUTEIBHOCTh 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpsAMOJIUHEITHOE 1 bubnmnoreka [JOK
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoOe npssMonauHenHoe
nekenue. CpeaHsisi ¥ MTHOBEHHAs 1
CKOpPOCTh
[IpssMonHENHOE PABHOYCKOPEHHOE 1 bubmuoreka [IOK
NBUKEHHE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO
PaBHOYCKOPEHHOTO JIBHXKCHUS. 1
I'paduk ckopoctu
JlabopaTtopHas pabota "OnpeneneHue
YCKOpPEHUS TeNa MpH 1 1 bubmuoreka [IOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TuIockocTy"
CBoOomHoe nagenne teia. OIbITH 1
lanunes
PaBHOMeEpHOE nBMXKEHUE IO 1 bu6muoreka [IOK

okpyxkHocTu. [Iepron n yacrora https://m.edsoo.ru/ff0ael176



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
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11
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13

14

15

16

17

18

19

20

21

22

oOpaiueHus. JIuneiinas u yriosas
CKOPOCTH

LlenTpocTpeMUTENILHOE YCKOPEHUE

[Iepseiii 3akoH HproToHA. BexTop
CHJIBI

Bropoii 3akon HerotoHna.
PaBHopelicTBYyIOIIas cuita

Tpernii 3akoH HproTOHA.
Cynepniozunus cun

Pemenue 3agau Ha npUMEHEHUE
3akoHOB HrroToHa

Cuna ynpyrocru. 3akoH ['yka

Pemenne 3agaud mo teme «Cuia

YIIPYTOCTH
JlabopaTtopHas pabota «OnpeneneHue
YKECTKOCTHU TIPYKUHBID»

Cuna tpenus

Pemenune 3anau no reme «Cuiia
TPEHUS»

JlaGopaTtopHast pabora "Onpenenenue
Kod(puImenTa TpeHUs CKOJIbKEHUS "
Penrenue 3amay mo treMe "3aKOHBI
Herorona. Cuna ynpyroctu. Cuia
TpeHUs"

Cuita TSKEeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOIHOTO

bubmuorexa [JOK
https://m.edsoo.ru/ff0ae612

bubmuorexa [JOK
https://m.edsoo.ru/ff0ae72a

bubnuorexa [JOK
https://m.edsoo.ru/ff0ae982

bubmnorexa [JOK
https://m.edsoo.ru/ff0aeb6c

bubnnorexa [JOK
https://m.edsoo.ru/ff0aeca2

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ace28

bubmmoreka [{IOK
https://m.edsoo.ru/ff0af738

bu6nuorexa [IOK
https://m.edsoo.ru/ff0afa26

bu6nuorexa [JOK
https://m.edsoo.ru/ff0af8be

but6mmorekxa [IOK
https://m.edsoo.ru/ff0afb8e

but6mmoreka [IOK
https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
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30
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33

HaacHus

Ypok-koubepennus "J[BmkeHue Te

BOKPYT TPaBUTALIMOHHOTO LIEHTPA
(Conneunas cuctema). ['anaktukn"

Pemenue 3amau nmo teme "Cuita
TSDKECTH Y 3aKOH BCEMHUPHOTO
TATOTEHUS"

[lepBas KocMUYECKasi CKOPOCTb.
HesecoMocTs u neperpysku
PaBHOBECHE MaTepUAIBHOM TOYKHU.
AOCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOro TENA C
3aKpEIIEHHOW OChIO BpallleHUsI
MowmeHnT cuisbl. LlenTp TskecTn

Penrenne 3amay no reme "MoMeEHT
cuinbl. LlenTtp Tsxectn"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

TeMe "MexaHnuecKkoe IBHKEHHE.
Bzanmopeiicteue Tem"
KonTponbnas padbota o teme
"MexanandecKkoe IBIKECHHUE.
BzaumopeiictBue Ten"

Nmnynsc Tena. mnynbsce cumel. 3aKkoH

COXpaHEHHUs UMITyJIbCa. YIIPYroe u
HEYIIPYroe B3auMOJEHCTBHE

Pemenue 3amau mo teme "3akoH
COXpaHEHHUs UMITyJIbca"

VYpok-koHpepennus "PeakTuBHOE

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0af5f8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0af33c

bubmuoreka [JOK
https://m.edsoo.ru/ffOafe36

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b02b4

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b0408

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb06ec

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b07fa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b096¢c



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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38
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40

41

42

43

44

45

JBUKEHHE B IIPUPOJIE U TEXHUKE"
Mexanuueckasi paboTa U MOIIHOCTb

PaboTa cubI TSKECTH, CHIIBI
VIPYTOCTH U CUJIBI TPEHUS

JlaGopaTtopHas pabora «OnpeaeneHue
paboThI CUIIBI TPEHUS ITPU
PaBHOMEPHOM JIBUKEHHUH Teja 110
TOPU30HTAJIBHOM TOBEPXHOCTH»
CBs13b SHEPruM U paboThI.
[TorennuanbHast HEPrUs
Kunernueckas sueprus. Teopema o
KUHETHYECKON SHEPTruu

3aKOH COXpaHEHMsI DHEPTUU B
MEXAHHUKE

JlaGopatopHas pabota «3ydueHue
3aKOHA COXPAHEHUS SHEPTUN
KonebarenbHoe nBUKEHUE U €TI0
XapaKTepUCTUKU

3aryxaromue KojaeOaHus.
Brinyxennsie konebanus. Pezonanc
MareMaTnyeckuil 1 IpyKUHHBII
MasiTHUKU

Ypok-uccnenoBanue «3aBUCUMOCTb
nepuo/ia KojebaHui OT KECTKOCTH
NPYXUHBI U MacChl Ipy3a»
IIpeBpamienue sHepruu npu
MEXaHUYECKUX KOJICOaHUAX

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0a84

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0db8

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0c32

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb12fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b1858

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b20f0

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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50

51

52

53

54

55

JlaGopaTtopHnas pabora «OnpeneincHue
9acTOTHI U TIEpHO/Ia KoJieOaHu i
NPY>KHUHHOTO MasTHUKa»
JlabopaTtopnast paborta «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

Mexaunueckue Boiabl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE
MOTIePEYHbIE BOJTHBI

Ypok-koHpepeHnus "MexaHudecKue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOJIHbI"

3Byk. PacmipocTpanenue u oTpakeHue
3ByKa

VYpoxk-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3ByKa U BbICOTa TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHIus "YIIbTpa3ByK U
uH(pa3ByK B IpUPOJIE U TEXHUKE"
[ToxroroBka Kk KOHTPOJILHOU paboTe 1Mo
TeMe "3aKOHBI COXPaHEHHUS.
Mexanuueckue kojaeOaHus ¥ BOJTHBI"
KonTtponbHast paborta no reme

"3aKoHbI cOXpaHeHus. MexaHn4eckue
K0JIeOaHUsl U BOJIHBI"

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOblaec

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0b197a

bubmuoreka [JOK
https://m.edsoo.ru/ffOb21fe

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

56

57

58

59

60

61

62

63

64

65

66

DIIEKTPOMArHUTHOE IOJIE.
DNeKTPOMarHUTHBIE BOJIHBI
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepenmus "[lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp30Banue 31EKTPOMAarHUTHBIX
BOJIH JIJIs COTOBOM CBSI3U"

VYpok-uccnenosanue "M3yuenue
CBOMCTB JICKTPOMArHUTHBIX BOJIH C
MOMOIIbI0 MOOUITBHOTO TesnedoHa"

Pemenue 3agau Ha onpeneneHue
YacTOThI U JJIMHBI 3JIEKTPOMATrHUTHON
BOJIHBI

DJNIeKTpOMarHuTHasi Ipupoja CBeTa.
Cxopoctb cBeTa. BonHOBBIE CBOCTBA
cBeTa

Hcrounuku ceera. [Ipsamonunennoe
pacrpocTpaHeHue cBeTa. 3aTMEHUSs
Connua u Jlynst

3aKoH OTpakKeHHs CBETa. 3epKaJa.
Pemenue 3a1a4 Ha MpuMeHEHNE
3aKOHa OTpPa)KEeHHUs CBETa

HpeJIOMHCHI/Ie cBeTa. 3aKOH
MMPECIOMJIICHUA CBETA

[TostHOE BHYTpEHHEE OTPAKEHUE CBETA.
Hcrionk30BaHuE MOTHOTO BHYTPEHHETO
OTpa)XEHUS B ONITHYECKUX CBETOBOAX

JlaGoparopnas pabota "HMccnenoanue

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOb2abe

Bbub6mmorexa [JOK
https://m.edsoo.ru/ffOb2fe6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2c6c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3658

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b38c4

bu6mmoteka [IOK
https://m.edsoo.ru/ffOb3aea

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3c5c



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

67

68

69

70

71

72

73

74

75

3aBUCHMOCTH yTJia IMPCIOMIICHUSA
CBC€TOBOI'O JIy4da OT yIJjla MaJACHHA Ha

nn

rpasuiie "BO3ayx-CTEKJIO

Ypok-koupepenmus "Mcnonp3oBanue
MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAs CBSI3b"

JInasel. OnTHdecKas cHuiia JIMH3BI

[TocTpoeHme N300paKeHMI B JTMH3aX

JlaboparopHuas padota "OnpenencHue
(OKYCHOTO pacCTOSIHUSI U ONTHYECKOMN
CHWJIBI COOMparomei JIMH3bI"

VYpok-koHpepennus "OnTuueckue
JMH30BbIe TPUOOpPHI"

I'ma3 xak ontuueckas cucrema. 3peHue

Ypok-konpepentus "JlepexTo
3penus. Kak coxpanuts 3penue”
Paznoxenue 6enoro ceera B CHEKTP.
Omnertel HetoTona. Croxxenne
CHEKTpaJIbHBIX 1[BEeTOB. Jlucnepcus
cBeTa

JlaGopatopHas pabota "OnbITh IO
pa3I0XKEeHUI0 OEI0ro CBeTa B CHEKTP U
BOCIIPHSITHIO I[BETA MTPEIMETOB TPH HX
HaOJIFOJICHUH Yepe3 IBETOBBIC
bunbTph"

bubnuorexa [JOK
https://m.edsoo.ru/ffOb3f2c

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b444a

bubnuorexa [JOK
https://m.edsoo.ru/ff0b4206

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcOa7e

bubmmoreka [IOK
https://m.edsoo.ru/ff0b4684

bubmuorexa [JOK
https://m.edsoo.ru/ff0c0f4c

but6mmorexa [IOK
https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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VYpok-npaktukym "BonHoBble
CBOIiCTBa cBeTa: AucCIepcus,
uHTepdepeHus u nudpaxus”
OmnbiTel Pe3epdopaa u miianerapHas
MoOJIeJIb aToMa

[Tocrynatel bopa. Monens aroma bopa

Hcnyckanue u OriomeHue ceera
atomoM. KBauTel. JInneiiuatrie
CIIEKTPBI

VYpok-npaktukyMm "Habmronenue
CIEKTPOB UCITyCKaHUS"

PannoakTUBHOCTE U €€ BUbBI

Crtpoenue aToMHOT0 siipa. Hykinonnas
MOJIENTb

PannoaktuBHBIE TpEeBpalICHUS.
H3oTomsl

Pemienne 3agay mo teme:
"PannoakTuBHBIE TpEBpalicHUs "
[lepuon nomypacnana
VYpok-koHdpepenuus "PagroakTHBHbIE
U3JIy4€HHS B IPUPOJIE, METULIMHE,
TexXHUKe"

S nepuble peakuuu. 3aKOHBI
COXpaHEHHUs 3apsI0BOTO M MAaCCOBOTO
qHCen

DHeprusi CB3U aTOMHBIX siiep. CBs3b
MaccChl ¥ SHEPTUHU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c12a8

bubnuorexa [JOK
https://m.edsoo.ru/ff0c144c

bubmnorexa [JOK
https://m.edsoo.ru/ff0c1550

bubmnorexa [JOK
https://m.edsoo.ru/ff0c1672

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cl18ac

bu6nuorexa [IOK
https://m.edsoo.ru/ff0clal4

bu6nuorexa [IOK
https://m.edsoo.ru/ffOclb4a

but6mmorexa [IOK
https://m.edsoo.ru/ff0c2126

but6mmorexa [IOK
https://m.edsoo.ru/ffOc1c58

bubnunoreka [JOK
https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
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Pemenue 3apau no teme "SnepHsie
peakuun"

Peakuuu cunTe3a u 1ejeHus sep.
Wcrounuku sneprun CosHia u 3B€31
Ypok-kondepenus "SAnepras
sHepreTuka. JlencTus
PaZlMOAKTHBHBIX M3JIyUYCHHUH HA KUBBIC
OpraHu3mbI"

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
TeMe "DIEeKTPOMarHuTHOE IOoJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanToBEIE sIBICHHS"

KonrponbHas pabora o teme
"DNEeKTPOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBantoBbI€ siBIeHUA"

[ToBTOpenue, o6o01IEHNE.
JlaGopaTopHbie pabOThI 10 KypCy
"B3aumogeiictBue Ten"

[ToBTOpenue, o6o0mmenue. Pemenune
PaCUYCTHBIX U KAUCCTBCHHBIX 3a4a4 I10
teme "TemnoBsie nmponecch”

[ToBTOpenue, 0600meHue. Pemenne
pacueTHBIX M KaUeCTBEHHBIX 3a]1a4 O
teme "KII/] TeryioBbIxX gBUTaTenein"

[ToBTOpenue, o600eHNE. Permenne
pacUETHBIX M Ka4eCTBEHHBIX 337124 10
teme "KIIJI anekTpoycTtaHOBOK"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c1e88

bubmuoreka [JOK
https://m.edsoo.ru/ff0c223e

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

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c2572

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c2a22

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, o6o0IICHNE.
JlaGopaTopHbie pabOThI 11O KypCy
"CBeToBBIC SABJICHUS"

[ToBTOpenue, 0606menue. Padota ¢
TEKCTaMU 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHUKe"

IToBTOpenue, 0600meHNe. PaboTa ¢
texcramu 1o teMe "Koiebanusa u
BOJIHEI"

IToBTOpenue, 0606meHue. PaboTa ¢
TekcTaMu 110 TeMe "CBETOBEIE
saBieHus"

IToBTOpenue, 0606meHue. PaboTa ¢
TeKkcTaMu 110 TeMe "KBaHTOBas u
anepHas ¢puszuka"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c2c52

Bbub6mmorexa [JOK
https://m.edsoo.ru/ff0c2d6a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c2e82

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






